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APPENDIX C INDIVIDUAL DOSE ESTIMATES

This appendix contains the results of evaluating the intakes and committed effective doses for the
participants involved in the Palomares Nuclear Weapons Accident response whose records were
provided for this study. The appendix contains four sections corresponding to the four main
groups of cases evaluated — High 26 Cases, Repeat Analysis cases, below the Contamination
Cutoff Cases, and Remaining Cases as explained in the body of this report. Because of their
size, Appendix C.1 and Appendix C.2 are contained in separate binders labeled Volume II and

Volume ITI.

The following pages contain a directory of all individuals included in the effort, listed

alphabetically by last name with the appendix containing that person’s records.
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APPENDIX C.1 HiGcH 26 CASES

This appendix contains the results of evaluating the intakes and committed effective dose
equivalents for the 26 individuals referred to as the “High 26” during the assessments at the time
of and after the accident. The results for each individual are reported in a case file containing a
Summary Sheet, a narrative discussion of the case evaluation, and the records available-

urinalysis results, notes, and correspondence.

Results are presented for the following individuals.
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Internal Dosimetry Evaluation Form

navee:

SSN:

.
.

MODE OF INTAKE: INTAKE DATE OR PERIOD:
X Inhalation [ Injection 01/29/66 through 02/19/66 on site
[ Ingestion [ Absorption 1/29/66 assumed start.
[1 Unknown [“INot applicable

Duration of Exposure: Unknown

SUMMARY OF EXPOSURE CONDITIONS:
Radionuclides/Respiratory Class/Particle Size: *’Pu/100% Class Y/1 um AMAD
Date or Period of Evaluated Data: 4 urine samples from 10/07/66 to 08/14/67

Location of Exposure: Camp Wilson, near Palomares, Spain

EVALUATION METHODOLOGY:
Assumptions:

Code/Model used for:

RESULTS SUMMARY

50 YR CEDE (rem) : 21 (0.21 Sv)

Dose Estimate:

Estimated Intake Activity (pCi): 68,000

EVALUATION DATA:
Air Sampling [] Attached [} In Process [X] Unavailable
Health Physics Survey Data [] Attached [3 In Process X Unavailable
Bioassay — Urinalysis X Attached 1 In Process [] Unavailable
Fecal [ Attached [ In Process Unavailable
Nasal Smears [ Attached [[] In Process [X] Unavailable
In Vivo [J Attached ] In Process P< Unavailable
Medical Treatment:
Skin Decontamination: [ Yes DINo Date:
Decorporation: ] Yes KINo Agent: Date:
Catharsis: [ Yes DINo Agent: Date:
Surgical excision: O Yes No Date:

Acute inhalation intake of *’Pu, 100% Class Y, 1 um AMAD particle size on 1/29/66

Intake Estimate: CINDY, Ver. 1.4/JONES
CINDY, Ver. L4/ICRP 30, Part 4, General Systemic Model

Suggested Sampling Frequency:
Work Restrictions: N/A

Organ Dose Equivalent Summary 50 YR CDE (rem/Sv)
Bone Surface 210/2.1
Lung 78/0.78
Liver 38/0.38
Red Marrow 16/0.16
Other 3.6/0.036
Testes 3.0/0.030
DOSE ASSESSOR: DATE: PEER REVIEWER: DATE:
Signature: Signature:
Print Name: Print Name:
SSN: SSN:
RECOMMENDATIONS:
Additional Bioassay Required [ Urinalysis [ Fecal ] In Vivo

Release of this document is restricted under the Provisio
i e 4

o« |
3 i

ns of the Privacy Act, 5 U.S.C. 552(a).
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Preliminary Internal Dosimetry Case Narrative

Identification:

Name:
SSN:
Incidents:

Individual participated on site in response duties resulting from an accident involving three nuclear
weapons at Palomares, Spain on January 17, 1966. Individual may have been exposed to weapons
materials (primarily plutonium-239) by inhalation and ingestion from contaminated weapon and aircraft
debris, lands, and vegetation. Primary activities included search, radiological monitoring, recovery of
accident debris, and processing for disposal.

This individual arrived on site early in the response. One urine sample data card indicated an exposure of
29 January 1966. Other cards indicated exposure during January — March 1966. An exposure date of 29
January 1966 corresponding to the start of the exposure period was chosen as most conservative (see
report).

Previous Intake/Dose Assessments:

This assessment applies to Palomares accident activities only. No previous intakes or doses were
considered.

Other Information:

This individual was identified for follow-up sampling after the initial assessments in 1966. Follow-up
sampling was generally under more controlled conditions and analysis performed using more sensitive
and specific alpha spectrometry methods. Results of assessments at the time of the incident indicated
retained systemic body burdens using the Langham 1956 equation as shown below.

Date % Body Burden
10/7/66 16
1/20/67 0
4/10/67 0
8/14/67 0

Radionuclide(s): >*°Pu.
Assumptions/Basis/Data Sources:

Acute inhalation intake of Pu-239; 100% Class Y; 1 pm AMAD particle size on 1/29/66. The date is the
first day of the period on station from 1/29/66 to 2/19/66.

Inhalation was assumed as the major route of entry because the primary contaminant was created by
explosion and fire and deposited in sandy soil and on buildings and plants. Conditions were generally
windy and significant activity was underway.

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a).  C.1 -4
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Dose was determined entirely from modeling intake based on the following urinalysis results for this
individual. The urine samples were collected over a period of time from the initial incident. Since this
individual was identified for further follow-up sampling, several results are available. The results for
samples collected on site were generally rejected because of sample contamination problems.

Elapsed Result Error
Sample *Analysis Date Days (pCi/day) (pCi/day) Included
66-4942 AS 10/07/66 251 0.212 0.11 v
67-0364 AS 01/20/67 356 ND v
67-1298 AS 04/10/67 436 0.00562 0.00563 v
67-3976 AS 08/14/67 562 ND v

* G means gross alpha counting; AS means alpha spectrometry.

Intakes and estimates of dose were prepared using CINDY Version 1.4 and LUDEP Version 2.05.
Intake was estimated using the Jones excretion model in CINDY and LUDEP.

Inhalation intake was estimated using the ICRP 66 respiratory tract model in LUDEP.

CINDY estimated dose derived using the ICRP 30, Part 4, General Systemic Model and weighting
factors; and LUDEP used the recommendations of ICRP 60.

Modeling:
CINDY and LUDEP were used to estimate the intake and dose with the following results:
Model Intake (pCi) CEDE (rem/Sv)

CINDY 68,000 21/0.21
LUDEP 22,000 1.6/0.016

Doses to individual organs and estimation of the effective dose equivalent using CINDY reported the
following results.

Weighted Organ
Dose Equivalent Weighting Dose Equivalent

Organ (rem/Sv) Factors (rem/Sv)
Testes 3.0E+00/3.0E-02  2.5E-01 7.6E-01/7.6E-03
Breast 1.0E-04/1.0E-06 1.5E-01 1.5E-05/1.5E-07
Red Marrow 1.6E+01/1.6E-01 1.2E-01  2.0E+00/2.0E-02¢
Lung 7.8E+01/7.8E-01 1.2E-01  9.3E+00/9.3E-02+¢
Thyroid 9.5E-05/9.5E-07  3.0E-02 2.8E-06/2.8E-08
Bone Surface 2.1E+02/2.1E+00 3.0E-02  6.4E+00/6.4E-02{
Liver 3.8E+01/3.8E-01  6.0E-02  2.3E+00/2.3E-02]|
Other 3.6E+00/3.6E-02  6.0E-02 2.2E-01/2.2E-03

Lower Large Intestine 7.7E-03/1.7E-05  6.0E-02  4.6E-04/4.6E-06
Upper Large Intestine 2.6E-03/2.6E-05  6.0E-02 1.6E-04/1.6E-06
Small Intestine 5.3E-04/5.3E-06  6.0E-02  3.2E-05/3.2E-07
Effective Dose Equivalent 2.1E+01/2.1E-01

Four urine samples were analyzed by alpha spectrometry. Three of those were reported as NDA (no
detectable activity) and one was reported with a positive result. One of those reported as NDA contained a

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-5
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calculated result of 0.00562 +/- 0.00563 (1 sigma). The four values were fit using CINDY and the Jones
excretion model to estimate an intake (68,000 pCi), organ doses, and a CEDE (21 rem/0.21 Sv; ICRP-30)
as shown above. LUDEP was also used to estimate an intake of 22,000 pCi and a CEDE (ICRP-60) of
1.6 rem (0.016 Sv).

Conclusion:

Based on the results of intake estimates and dose calculations, this individual received an intake of 22,000
to 68,000 pCi of *°Pu resulting in a 50-year committed effective dose equivalent of 1.6 to 21 rem (0.016
to 0.21 Sv). In general, serious health consequences are not associated with these dose levels. The
LUDERP dose is well below the annual occupational limit (5 rem) while the CINDY dose is about four
times that limit. Also, it is about one half the working lifetime limit of 50 rem recommended by the
National Council on Radiation Protection and Measurements (NCRP). Serious health effects are not
normally associated with these dose levels.

Prepared By:

Name:

Signature: Date:

Peer Reviewed By:

Name:

Signature: Date:

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a).  C.1-6
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INTERNAL DOSE DATA

NAME (LAST, FIRST, M.l\) (1+20)

TYPE SAMPLE (30)

TYPE ANAL, (31-32)

SOC., SEC, NO. {21 -29)

e Urine v
AMPLE NO, (33-38) AMPLE DATE (39 -44) /7/‘-‘24 /A 6 EXPOSURE A
66-]193 FROM T DATE "27‘/4/.{ 6(TYPE
BASE (87-60) OCCUPATION (61 -62) REQUESTED BY *

Torrejon 76150G .
DATE RECEIVED SAMPLE VOLUME VOLUME ANALYZED _|DATE ANALYZED
3 March 1966 /590 mRA  yodo pR—
TECHNICIAN (SIGNATURE AND DATE)
URINE RADON FECES /BLOOD

Counter Number

Chamber Number

. Counter Number

Counter Bkg. (cpm)

Cham, Bkg. (mv/sec)

Counter Bkg.

Counter Eff. (%)

Counter Eff, (%)

Counter EFff,

Date/Time —~ Start

Milllvolt — Start

Date/Time ~ Start

~ Stop

K 40 Correctlon

~Stop Milllvolt — Stop ,

Total Counts Total Milllvots Total Counts

Counting Time Total Drift Time Counting Time

Gross cpm Gross myv/sec Gross cpm

Bkg. Com Bkg. Mv/ sec Bkg. cpm

Net cpm s Not mv /so¥ net cpm
| dpm curles/mv _dpm

dpm/24 hr. (69-74) litter (69-74) dps /cc

Neutron Dose (rads) (63:68) |

Net Beta

D(q) (63-68)

ve/mg_(69-74)

D{q) (63-68)

D(q) (63-68)
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RADIOLOGICAL SAMPLE DATA

TYPE SAMPLE (23-32)

VIRInNE

OCCUPATION
(34-38)

.A.NM:pg D“;')E%’q

GRADE

REQUE!gDCII{‘{/ o‘\

W & ~S
G442
RHL SAMPLE NUMBER

AIR FORCE BASE (88-71)
M ARREL

AFB

DATE RECEIVED (37-42)

, (! YT Q) t‘IMT! ANZA‘L?ED (ilérlg)

[Pl |

| a2 o,

SAMBLE WEIGHT/VOLUME

6o vee 4 8¢ acip

WEIGHT/VOLUME ANALYZED
v Lo ml

OTHER DATA

ENVIRONMENTAL SAHPLES
COUNTER & EFFICIENCY
TOTAL COUNTS A MINUTES ol
GROSS CPM Nl
BKG CPM & MINUTES oo ¥
NET CPM
YIELD___ RN |
: L nV "
/X
A
2>k 239 236 237
BIOLOGICAL SAMPLES RADON ___,
COUNTER & EFFICIENCY _ Srsc.dd 3 237 cope T3 28.8
TOTAL COUNTS & MINUTES oo | T5 Z 190 = 5 : /4% =g
GROSS CPM
BKG CPM A& MINUTES FJO | o o S — 2. Qoo ~ 2
NET CPM
YIELD
£S. 7 Sy pete,

SUMMARY OF RESULTS:P@VM" 0, Z/Zr 01//0

'//JVM- /oo
Y el - 90D

G hloer 713

By, frurlns =0, 14

AFLC i e 1165
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5400

AFLC~WPAFB~MAY 66 4500
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DATE RECEIVED (37-42) DATE ANALYZED m—n) nn: COLLECTED EXPOSURE DATE
30 Jen
SAMPLE w:ldu@/&. — | WEIG 'r/vm.um: A va:b
&t 4sacg 22 w
OTHER DATA LZER g )
ENVIRONMENTAL SAMPLES
COUNTER & EFFICIENCY
TOTAL COUNTS & MINUTES {
GROSS CPM . Te
BKG CPM & MINUTES 4 B
NET CPM Lt
YIELD N
236 23
BIOLOGICAL SAMPLES RADON
COUNTER A& EFFICIENCY SAqp D 24, 3
TOTAL COUNTS A MINUTES °  (Zo0 0 | &R0 )
GROSS CPM
BXG CPM & MINUTES $o0 q -
NET CPM
YIELD
SUMMARY OF RESULTS: P ﬁ“ A/DA nggu- ( [o) S(,

TH Yol - 96 LirEn
Vol AnaL- «¥3 ,1c4
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PP i R s & ) ApRert APB. AL E
DATE RECEIVED (37-42) DATE ANALYZED (51-368) DATE coun DATE COLLECTED EXPOSURE DATE
P2 e l ‘ %/Mé] 5’7‘ l
SAMPLE WEIGHT/VOLUME 3 WEIGHT/VOLUME ANALYZED
00 M. £00A9(
OTHER DATA
T e Pt 500 DA i dwpeo
“ENVIRONMENTAL SAMPLES
COUNTER & EFFICIENCY &
TOTAL COUNTS & MINUTES \A
GROSS CPM N
BKG CPM & MINUTES hen)
NET CPM - v
YIELD \Wi
[
i ~L
\
|
A3g 239
BIOLOGICAL SAMPLES RADON
COUNTER & EFFICIENCY & 2 4 &2/ 2L
TOTAL COUNTS & MINUTES 9 G0 230 /
GROSS CPM_.
BKG CPM & MINUTES 7 5 ; 1)
NET CPM___ }
YIELD J,995677 =14, ET2
20 /- "o pre za8Y

SUMMA%UL?
Ly 2 @l 30/
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Palomares Nuclear Weapons Accident Dose Evaluati?n Report

" 67397
S GHD - e55
A LLECTED DAVE RECO EXPOSURE DATE(S) TOTAL WT QR VOL ~ WT OR VOU ANALYZED
s e | /7995 ¢ FeBct Tyofo e |'Syen™
AMALYSIS DESIRED
239, (0) (6) ¢

TYPE OF AMALYSIS ﬁ 3/ 07 3_?
__ | counree ano ere Sﬂlﬁ”ﬁ? 21
TOTAL CTS AND TIME 9;7 9y o
g -« /

| SUBMITTEE

BX CTS AND TIME

NET CTS PER MIN

1 20|22

*

33)3s 4311 20(22

I+

3135 4

GR ALPHA DIS

GR ALPHA

GR ALPHA PER 24 H&k

OAYE CTD

GR BETA DIS

GR BETA

GR BETA PER 24 HR

DATE CTD

Gl ALPHA SUS

DATE CTD

GR BETA SuS NUCLIDE ACTivity

DATE CTD Z/Q(j &y /AL 232 7) Y/ /@

NET BETA PER 24 HR

SAMPLE WT DIS

e e

SAMPLE WT Sus

SAMPLE VOL . f

RECOVERY 75 7 /h M

ELAPSED TIME

SYSTEMIC 800Y
BURDEN

CRITICAL ORGAN
BONE

AFLC [ 1165 The  OScuUsO™ RADIOLOGICAL SAMPLE DATA AFLc-wrAFB-suL 67 3m }
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UNCLASSIFIED ROUTINE/[‘i
B

>

|

—-RTIU JAK. RUWBKNA2320 3502213-UUUU~-RUEDFIAe - § AR &
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R 1620002 DEC 66 &
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8T R |
UNCLAS MSME 05540 DEC 66 ¢
FOR SGHW. SUBJ: LONG=TERM STUDIES ON SELECTED PARTICIPANYS e
OF PALOMARES INCIDENT. YOUR LETTER: 6 DEC 66. ALC
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Palomares Nuclear Weapons Accident

Internal Dosimetry Evaluation Form

Revised Dose Evaluation Report

DRAFT Airil 2001

o I

MODE OF INTAKE: INTAKE DATE OR PERIOD:
X Inhalation ] Injection 01/18/66 through 02/04/66 on site
[ Ingestion [ Absorption 1/18/66 assumed start date.
[ Unknown [INot applicable

SUMMARY OF EXPOSURE CONDITIONS:
Radionuclides/Respiratory Class/Particle Size: 2**Pu/100% Class Y/1 pm AMAD
Date or Period of Evaluated Data: 5 urine samples from 02/04/66 to 08/12/67
Duration of Exposure: Unknown
Location of Exposure: Camp Wilson, near Palomares, Spain

EVALUATION DATA:
Air Sampling [ Attached 7 In Process Unavailable
Health Physics Survey Data [1 Attached [ In Process X Unavailable
Bioassay — Urinalysis X Attached [] In Process [] Unavailable
Fecal [] Attached [ In Process D<) Unavailable
Nasal Smears [] Attached [ In Process Unavailable
In Vivo [ Attached [ In Process [X] Unavailable
Medical Treatment:
Skin Decontamination: [ Yes XINo Date:
Decorporation: [ Yes No Agent: Date:
Catharsis: [ Yes [XINo Agent: Date:
Surgical excision: [1 Yes KINo Date:

EVALUATION METHODOLOGY:
Assumptions:  Acute inhalation intake of 2*°Pu, 100% Class Y, 1 pm AMAD particle size on 1/18/66.

Code/Model used for: Intake Estimate: CINDY, Ver. 1.4/JONES
Dose Estimate: CINDY, Ver. 1.4/ICRP 30, Part 4, General Systemic Model

RESULTS SUMMARY
Estimated Intake Activity (pCi): 86,000
50 YR CEDE (rem) : 26 (0.26 Sv)

Suggested Sampling Frequency:
Work Restrictions: N/A

Organ Dose Equivalent Summary 50 YR CDE (rem/Sv)
Bone Surface 270/2.7
Lung 98/0.98
Liver 48/0.48
Red Marrow 21/0.21
Other 4.5/0.045
Testes 3.8/0.038
DOSE ASSESSOR: DATE: PEER REVIEWER: DATE:
Signature: Signature:
Print Name: Print Name:
SSN: SSN:
RECOMMENDATIONS:
Additional Bioassay Required [] Urinalysis [ Fecal ] In Vivo

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-16




Palomares Nuclear Weapons Accident Revised Dose Evaluation Report

April 2001

Preliminary Internal Dosimetry Case Narrative

Identification:

Name:
SSN:

Incidents:

Individual participated on site in response duties resulting from an accident involving three nuclear
weapons at Palomares, Spain on January 17, 1966. Individual may have been exposed to weapons
materials (primarily plutonium-239) by inhalation and ingestion from contaminated weapon and aircraft
debris, lands, and vegetation. Primary activities included search, radiological monitoring, recovery of
accident debris, and processing for disposal.

This individual arrived on site early in the response. One urine sample data card indicated an exposure of
18 January 1966. Other cards indicated exposure during February 1966. An exposure date of 18 January
1966 corresponding to the start of the exposure period was chosen as most conservative (see report).

Previous Intake/Dose Assessments:

This assessment applies to Palomares accident activities only. No previous intakes or doses were
considered.

Other Information:

This individual was identified for follow-up sampling after the initial assessments in 1966. Follow-up
sampling was generally under more controlled conditions and analysis performed using more sensitive
and specific alpha spectrometry methods. Results of assessments at the time of the incident indicated
retained systemic body burdens using the Langham 1956 equation as shown below.

Date % Body Burden
2/4/66 -

6/14/66 9

1/19/67 3

4/24/67 0
8/12/67 0

Radionuclide(s): *’Pu.
Assumptions/Basis/Data Sources:

Acute inhalation intake of Pu-239; 100% Class Y; 1 um AMAD particle size on 1/18/66. The date is the
first day of the period on station from 1/18/66 to 2/4/66.

Inhalation was assumed as the major route of entry because the primary contaminant was created by
explosion and fire and deposited in sandy soil and on buildings and plants. Conditions were generally
windy and significant activity was underway.

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-17



Palomares Nuclear Weapons Accident

Revised Dose Evaluation Report

A

Dose was determined entirely from modeling intake based on the following urinalysis results for this

individual.

The urine samples were collected over a period of time from the initial incident. Since this

individual was identified for further follow-up sampling, several results are available. The results for

samples collected on site were generally rejected because of sample contamination problems.

Elapsed Result Error
Sample *Analysis Date Days (pCi/day) (pCi/day) Included
66-367 G 02/04/66 17 4.2 1.38
66-3816 AS 06/14/66 147 0.231 0.078 v
67-0436 AS 01/19/67 366 0.0443 0.0222 v
67-2157 AS 04/24/67 461 ND v
67-5648 08/12/67 571 ND v

* G means gross alpha counting; AS means alpha spectrometry.

Intakes and estimates of dose were prepared using CINDY Version 1.4 and LUDEP Version 2.05.
Intake was estimated using the Jones excretion model in CINDY and LUDEP.

Inhalation intake was estimated using the ICRP 66 respiratory tract model in LUDEP.

CINDY estimated dose derived using the ICRP 30, Part 4, General Systemic Model and weighting
factors; and LUDEP used the recommendations of ICRP 60.

Modeling:

CINDY and LUDEP were used to estimate the intake and dose with the following results:

Model Intake (pCi) CEDE (rem/Sv)
CINDY 86,000 26/0.26
LUDEP 210,000 15/0.15

Doses to individual organs and estimation of the effective dose equivalent using CINDY reported the
following results:

Weighted Organ
Dose Equivalent Weighting Dose Equivalent

Organ (rem) Factors (rem)
Testes 3.8E+00/3.8E-02  2.5E-01 9.6E-01/9.6E-03
Breast 1.3E-04/1.3E-06 1.5E-01 1.9E-05/1.9E-07
Red Marrow 2.1E+01/2.1E-01 1.2E-01  2.5E+00/2.5E-02
Lung 9.8E+01/9.8E-01 1.2E-01 1.2E+01/1.2E-01
Thyroid 1.2E-04/1.2E-06 3.0E-02  3.6E-06/3.6E-08
Bone Surface 2.7E+02/2.7E+00  3.0E-02  8.0E+00/8.0E-02
Liver 4.8E+01/4.8E-01 6.0E-02  2.9E+00/2.9E-02
Other 4.5E+00/4.5E-02  6.0E-02  2.7E-01/2.7E-03
Lower Large Intestine 9.8E-03/9.8E-05 6.0E-02 5.9E-04/5.9E-06
Upper Large Intestine 3.3E-03/3.3E-05 6.0E-02  2.0E-04/2.0E-06
Small Intestine 6.7E-04/6.7E-06 6.0E-02  4.0E-05/4.0E-07
Effective Dose Equivalent 2.6E+01/2.6E-01

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-18
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Palomares Nuclear Weapons Accident , Revised Dose Evaluation Report

April 2001

Four urine samples were analyzed by alpha spectrometry and one early sample by gross alpha counting.
The gross alpha reported 4.2 +/- 1.38 pCi/day; however this was not used in our analysis because of
suspected contamination from on-site collection of the samples. Two of four analyzed by alpha
spectrometry were reported as NDA (no detectable activity) and two were reported with a positive result
The four values were fit using CINDY and the Jones excretion model to estimate an intake (86,000 pCi),
organ doses, and a CEDE (26 rem/0.26 Sv; ICRP-30) as shown above. LUDEP was also used to estimate
an intake of 207,000 pCi and a CEDE (ICRP-60) of 15 rem (.15 Sv).

Conclusion:

Based on the results of intake estimates and dose calculations, this individual received an intake of 86,000
to 207,000 pCi of *°Pu resulting in a 50-year committed effective dose equivalent of 15 to 26 rem (0.15
t0 0.26 Sv). The LUDEP and CINDY doses agree within a factor of two which is acceptable for this
situation. The dose range is up to one-half the working lifetime guideline of 50 rem recommended by the
National Council on Radiation Protection and Measurements (NCRP). Serious health consequences are
not normally associated with these dose levels.

Prepared By:

Name:

Signature: Date:

Peer Reviewed By:

Name:

Signature: Date:
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NAM S

FEB7 1966

INTERNAL DOSE DATA

TYPE ANAL. (31-232)

TYPE SAMPLE (30)
. ..
4,278

AMPLE NO, (33-38 AMPLE DATE (39 - 44) EXPOSURE ¥ :
Z =347 rroM 22 L CC ro Vbl (¢ l DATE /,ﬁ}Qa.‘_éérvpa 2,275
BASE (57+860) FEUPATION (61-62) REQUESTED BY >
e ta 17, S, ~9705%¢e) . :
DATE RECEIVED 7 SAMPLE VOLUME VOLUME ANALYZED DATE ANALYZED
280 27
TECHNICIAN (SIGNATURE AND DATE) )
URINEGROSS ALPHA RADON FECES /BLOOD

Counter Number /[/md, D Chamber Number Counter Number

Counter Bkg. (epm) 2. /¢ Cham, Bkg. (mv/sec) Counter Bkg.

Counter Eff. (%) __ S/ Counter Eff, (%) Counter Eff.

Dote/Time - Sfart— § ¢ FEB 19 Milllvolt -~ Start Date/Time — Start

~Stop Millivolt = Stop ~ Stop

Total Counts A Total Millivots Total Counts

Counting Time .53/ Total Drift Time Counting Time
Gross cpm /.78 Gross mv/ sec Gross cpm

Bkg. Cpm 2:/8 Bkg. Mv/sec Bkg. cpm

Net cpm [.09 2 Net my /sec net cpm

MKZ Y42 L , s curles/my ; dpm

dpm/24 hr. (69 - 74) litter (69 74) dps /ec

K 40 Correction % Neutron Dose (rads) (63-68)
Nowchem 7/ s py | LI L | S5 D(q) (63-68) ue/mg_(69-74)
D(a) (63-68) /2 D= 210 x 20 13 Feb 66 LD (63-68)
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GRADE RHL SAMPLE NUMBE
l i) re z
TYPE SAMPLE (23-32) 0CCUPATION } ANALTSTS DESIR 5 R FORCE BASE (68-71) S
[t A ton _Q (34=38) VPf AP Fivy 52/ lde fHosro Th yeboe o dann) 6D e
pASe ZE/CEWED (3732), DATE ANALYZED (31-36) l DATE COUNTED DATE COLLECTED ' J EXPOJURE DATE ™ S
6’; N7 d RS L7 e o [ =
SAMPYE WEIGHT/VOLUME 1 WEIGHT/VOLUME ANALYZED ©
2
350 ml- 21D ok 3
OTHER DATA g
0
ERVIRONMENTAL SAMPLES S
COUNTER & EFFICIENCY 8
TOTAL COUNTS & MINUTES &
GROSS CPH ; ®
BKG CPM & MINUTES ] 2
NET CPH
YIELD !
2 36 9 32
BIOLOGICAL SAMPLES RADOR
COUNTER & EFFICIENCY 20 AT/ 2/ X
TOTAL COUNTS & MINUTES 7 X o I 29 2 \
GROSS CPM )
8KG CPM & MINUTES 70 (S 7
NET CPM @ .
YIELD
a
SUMMARY OF RESULTS:
. TO7 Po rte ~ 102 o
5, 5 & <
b Yo/ = 2, 5L S
Cortesile’ %,,, Z5
yﬂ‘/«,«uxft Lo l8 A M 23 £=Z 25
FORM o
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| TvrE sampLE (23-32) 0CCUPATION l ANALYSIS DESIRED
urine {34-38) Pu 239
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D BY

AIR FORCE BASE (68-71)
__Torra jon

DATE RECEIVED {37-42)

R YL | TS S s 13-

DATE COLLECTED

SAMPLE WEIGHT/VOLUME

5 70md

WEIGHT/VOLUME ANALYZED
| 250 ok

EXPOSURE DATE

OTHER DATA ‘:p
QA AN K X

ENVIRONMENTAL SAMPLES Wl

COUNTER & EFFICIENCY R

TOTAL COUNTS 8 MINUTES

GROSS CPM

BKG CPM & MINUTES 1

NET CPM P X

YIELD -

i

B10LOGICAL SAMPLES Y - L o RADON
"COUNTER & EFFICIENCY s 305 FYK'] A T7

TOTAL COUNTS & MINUTES reu | /04 /0 S5 <

GROSS CPM

BKG CPM & MINUTES 700 | \* . q$00 23

NET CPM

YIELD

faV/J Pa)
bak 4 A 1
AN . Vo0 D

SUMMARY OF RESULTS:
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Palomares Nuclear Weapons Accident Dose Evaluation Report

Airil iil iﬁ

& 4pe)

EXFOSURE DATE(S) TOTAU WT Ok voU . WT O VOU ANALYZED
- <) (/00 @ S0 w2
137 y23

[

TYPE OF ANALYSIS ﬂﬂ 237 ,L"(a‘ ol — Freaeg f";?fc‘u- .
LN fspeeHy 23| . | |r-g ez e
TOTAL CTS AND TIME o0 0 /19 ss~ 8y s»- 113
BK CTS ANO VIME 2090 a V) 3y qo—792 | 9M 40
NET CTS PER MIN ! % 55,1 %0 A
120467 | 507

1 20|22 * 3j3s a4l padged + 31|35 43

GR ALPHA DtS

GR ALPHA

GR ALPHA PER 24 HR

DATE CTD

GR BEVA DIS

GR BETA

GR BETA PER 24 HR

DAYE CT0

GR ALPHA sus

DATE CID

GR BETA SUS % NUCUDE ACniviry

DATE CTO . F'{'A' 23 7 /(/Z)A
NET BETA PER 24 HR l_ﬁN n\l 1967

Pt

SAMPLE WT DIS

SAMPLE WT Sus

SAMPLE VOL / / D
RECOVERY é 7

ELAPSED TIME

S

SYSTEMIC 8ODY

BURDEN

CRITICAL ORGAN

BONE

AFLC 2™ 1165 55 . ncveous.coiriol RADIOLOGICAL SAMPLE DATA AFLC-WPAFB—SUL 67 3M 3

£
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DEPARTMENT OF THE AIR FORCE E g
C)

USAF RADIOLOGICAL HEALTH LABORATORY (A

WRIGHT.PATTERSON AIR FORCE BASE OHIO 45433 llf
g

REPLY YO

AYTN OF SGHW 7 Dec

suBsFCY Long-Term Medical Follow-Up, Palomares Operation Urine
. . Studies for 33 py.

- e R T '
401 Tac Hosp (MSMH)
APO New York 09283

1. As a result of your splendid cooperation in this program,
it is possible to discontinue further sampling.

¢ 2. Our results show that your health is in no jeopardy from
retention of radioactive materials as a result of participation in
subject operation.

3. If youare still on active duty, please present this letter to
_the custodian of your medical records so that it may be made a
part of your permanent file. If not on active duty, it is suggested
you retain it in your permanent personal records.

4. Our files show that three samp‘"fé bottles were sent to
. . “you, and that three samples were returned for analysis.

1tCol, USAF, MC

s
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Internal Dosimetry Evaluation Form

MODE OF INTAKE: INTAKE DATE OR PERIOD:
[{ Inhalation [ Injection 01/18/66 through 03/20/66 on site
[] Ingestion ] Absorption 1/18/66 assumed start.
] Unknown [CINot applicable
SUMMARY OF EXPOSURE CONDITIONS:
Radionuclides/Respiratory Class/Particle Size: **Pu/100% Class Y/1 pm AMAD
Date or Period of Evaluated Data: 5 urine samples from 03/20/66 to 04/30/67
Duration of Exposure: Unknown
Location of Exposure: Camp Wilson, near Palomares, Spain

EVALUATION DATA:
Air Sampling O Attached [ In Process Xl Unavailable
Health Physics Survey Data [] Attached [ In Process X Unavailable
Bioassay — Urinalysis [ Attached [ In Process ] Unavailable
Fecal [ Attached ] In Process X Unavailable
Nasal Smears ] Attached [J In Process Xl Unavailable
In Vivo [] Attached [] In Process X Unavailable
Medical Treatment:
Skin Decontamination: [ Yes KINo Date:
Decorporation: [ Yes XINo Agent: Date:
Catharsis: [ Yes MXINo Agent: Date:
Surgical excision: ] Yes XINo Date:

TEVALUATION METHODOLOGY:
Assumptions:  Acute inhalation intake of #°Pu, 100% Class Y, 1 pm AMAD particle size on 1/18/66

Code/Model used for: Intake Estimate: CINDY, Ver. 1.4/JONES
Dose Estimate: CINDY, Ver. 1.4/ICRP 30, Part 4, General Systemic Model

RESULTS SUMMARY
Estimated Intake Activity (pCi): 62,000
50 YR CEDE (rem) : 19 (0.19 Sv)

Organ Dose Equivalent Summary 50 YR CDE (rem/Sv)
Bone Surface 190/1.9
Lung 71/0.71
Liver 35/0.35
Red Marrow 15/0.15
Other 3.3/0.033
Testes 2.8/0.028
DOSE ASSESSOR: DATE: PEER REVIEWER: DATE:
Signature: Signature:
Print Name: Print Name:
SSN: SSN:
RECOMMENDATIONS:
Additional Bioassay Required 3 Urinalysis [ Fecal O 1n Vivo
Suggested Sampling Frequency:
Work Restrictions: N/A

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 652(a). C.1-32
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Dose was determined entirely from modeling intake based on the following urinalysis results for this
individual. The urine samples were collected over a period of time from the initial incident. Since this
individual was identified for further follow-up sampling, several results are available. The results for
samples collected on site were generally rejected because of sample contamination problems.

Elapsed Result Error
Sample *Analysis Date Days (pCi/day) (pCi/day) Included
66-2302 G 03/02/66 61 0411 0.201
66-3210 G 05/17/66 119 0.11 0.072
66-4976 AS 09/20/66 245 0.129 0.083 v
67-0649 AS 02/21/67 399 0.02 0.01 v
67-1504 AS 04/30/67 467 ND v

* G means gross alpha counting; AS means alpha spectrometry.

Intakes and estimates of dose were prepared using CINDY Version 1.4 and LUDEP Version 2.05.
Intake was estimated using the Jones excretion model in CINDY and LUDEP.

Inhalation intake was estimated using the ICRP 66 respiratory tract model in LUDEP.

CINDY estimated dose derived using the ICRP 30, Part 4, General Systemic Model and weighting
factors; and LUDEP used the recommendations of ICRP 60.

Modeling:

CINDY and LUDEP were used to estimate the intake and dose with the following results:

Model  Intake (pCi) CEDE (rem/Sv)
CINDY 62,000 19/0.19
LUDEP 77,000 5.4/0.054

Doses to individual organs and estimation of the effective dose equivalent using CINDY reported the
following results:

Weighted Organ
Dose Equivalent Weightin Dose Equivalent

Organ (rem/Sv) g Factors (rem/Sv)
Testes 2.8E+00/2.8E-02  2.5E-01 6.9E-01/6.9E-03
Breast 9.2E-05/9.2E-07  1.5E-01 1.4E-05/1.4E-07
Red Marrow 1.5E+01/1.5E-01  1.2E-01 1.8E+00/1.8E-02
Lung 7.1E+01/7.1E-01  1.2E-01 8.5E+00/8.5E-02
Thyroid 8.7E-05/8.7E-07  3.0E-02 2.6E-06/2.6E-08
Bone Surface 1.9E+02/1.9E+00  3.0E-02 5.8E+00/5.8E-02
Liver 3.5E+01/3.5E-01  6.0E-02 2.1E+00/2.1E-02
Other 3.3E+00/3.3E-02  6.0E-02 2.0E-01/2.0E-03
Lower Large Intestine ~ 7.0E-03/7.0E-05  6.0E-02 4.2E-04/4.2E-06
Upper Large Intestine 24E-03/2.4E-05 6.0E-02 1.4E-04/1.4E-06
Small Intestine 4.8E-04/4.8E-06  6.0E-02 2.9E-05/2.9E-07

Effective Dose Equivalent

1.9E+01/1.9E-01

Release of this document is restricted under the proyisipns of the Privacy Act, 5 U.S.C. 552(a). C.1-34
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Three urine samples were analyzed by alpha spectrometry and two by gross alpha counting. The gross
alpha results were 0.411 +/- 0.201 pCi/d and 0.110 +/- 0.072 pCi/day; however these were not used in
our analysis because of suspected contamination from on-site collection of the samples. One of three
analyzed by alpha spectrometry was reported as NDA (no detectable activity) and two were reported with
a positive result. The three values were fit using CINDY and the Jones excretion model to estimate an
intake (62,000 pCi), organ doses, and a CEDE (19 rem/0.19 Sv; ICRP-30) as shown above. LUDEP was
also used to estimate an intake of 77,000 pCi and a CEDE (ICRP-60) of 5.4 rem (0.054 Sv).

Conclusion:

Based on the results of intake estimates and dose calculations, this individual received an intake of 27,000
to 62,000 pCi of *°Pu resulting in a 50-year committed effective dose equivalent of 5.4 to 19 rem (0.054
to 0.19 Sv). That dose is more than the cumulative dose (7 rem) from a lifetime (70 years) of exposure at
the current level (0.100 rem) for members of the public. It is less than one-half the working lifetime limit
of 50 rem recommended by the National Council on Radiation Protection and Measurements (NCRP).
Serious health consequences are not associated with this dose level.

Prepared By:

Name:

Signature: Date:

Peer Reviewed By:

Name:

Signature: Date:

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. §52(a). C.1-35
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I— AFSN: INTERNAL DOSE DATA .
[YVPE sAmPCE oy TYPE ANAL, (31-37
i A SAMPLE DATE (39 -aq) EXPOSURE 18 Jan 66 =
66-3210 Frou 0600 To 0600 oAte 18 Mar 66vee
TASE (57-60] GCCUPATION (61-62] REQUESTED BY N
Torrejon Searcher .
OATE RECEIVED SAMPLE VOLURE VOLUWE ANALVIED DATE ANALVIED
31 May 1966 S 70 wl— I 90 nee_
TECHNICIAN (SISRATURC ANG DATE] .
URINE RADON FECES /8LO0D
Counter Number L Chomber Number Counter Number
Counter Bkg. (cpm) Y3z (=737 Chom. Bkg. (mv/sec) Counter Blg.
Counter Eff. (%) S/ Counter Efl. (%) Counter E(l. /
Date/Time — Stort Tt 19 Miltivolt — Start Oste/Time — Stort )
~Stop i }’J i l Millivols — Stop — Stop /1 7
Total Counts 19 % Total Millivats Total Counts {~
Counting Time /1o Total Drift Time Counting Time
Gross cpm D¢ ; Gross mv /sec Gross cpm
Bkg. Cpm 08 Bkg. My /sec _Bkg. cpm
Net cpm _ast) O '/, Net mv /sec aet cpm 0 'H PC
ﬁi/jZ_L Q7L /23 - = | curiessmy _ _dpm_ NSBG
dps2d be. (69-74) liter (69-74) dps /ec
K 40 Correctioq, Noutron Dose (rads) (63-68) |
terbep /S, 0/ /0 E ¢.077 D(q) (63-63) uc/mg (69-74)
D(a) (63-6f) ~ D (a) (63-68)
i
INTERNAL DOSE DATA
3 =20] P SOC. SEC. NO. (21 TYPE SAMPLE (30] TYPE ANAL. (31-33]
AlC Urine
SAPMTLC (U, (33-30] SAMPLE DATE (39 <44) EXPOSURE
66-2’302 FROM To DATE Y
BASE (57-601 OCCUPATION (61-62) REQUESTED GV 10 Jan 66 wiee
Torre jon 61,_750 .
OATE RECEIVED SAWPLE VOLUWE VOLUWE ANALYZED DATE ANALVZED
1 April 1966 God me_ Dagomd —
TECHNICIAN ém“ us
szt DN 3
oz i !\DR 1‘356
URINE von RADON FECES /8L00D
Counter Numbee > — ) Chamber Number Couvater Numbec
Counter Bkg. (cpm) | 07 £ (s /{7 Chom. Bkg. (mv/sec) Counter Bkg. P
Counter EH. (%) s/ 1o Counter EfL. (%) Counter Eff. A
Oate/Time ~Stot |/ Yenrfilh 1.7 Miflivols — Start Dete/Time — Stont R
—Stopsor] - Millivolt — Stap -5 =
= > top
Total Counts ‘2 (’ Total Millivots Total Counts :
Counting Time 55 _ Total Drift Time 4 Counting Time - * &
Gross cpm T Gross mv/scc Gross cpm
—%‘ﬂiﬁ“ Bkg. Mv/sec _Bkg. cpm O.dl Po
et cpm Net my / sec aet AR 3
E'—Z!;f;,é&(/ 4LS) Hp 22> curies/mv d| 5
dpm/24 K- (69-74) littee (69-74) dps/cc
K 40 Correct locy 2 Neuteon Dose (rads) (63-68) l
_g:&ﬁig/,&/( 0. i1+ 0.7 07 D(g) (63-68) uc/mg (69-74)
63 - =
() ( ) ‘)ﬁ; 3‘3‘, X'D—g D(a) (63-68)
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(0ENTIFICATION

—
£0C. SEC. NO..

Dose Evaluation Report

SGHW

I:uunl VIGE

AFD
l??m Sugpty ap, Sotnl ATB . P.¢3%

DATE COLLECTED

20 AR 6.

]on’z RECD

K _may 67

EXPOSURE DATE(S}

ANALYS(S DESIRED

(\) 1’55

seLlvr or vou
I.;nrrwn«e/ﬁ (400

TYPE OF ANALYSIS

AJE

A77

COUNTER AND EFF

5/ee#$/

TOTAL CTS ANO TIME

wo /204

,zau/ o

BK CTS AND TIME

?79/0

&/ o
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(o4

t 20] 2;

43

sshs P

CR ALPHA OIS

CR ALPHA

GA ALPHA PER 24 HR

OATE C€CTD

GR BETA Dis
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DATE CTO
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DATE CTO
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C-Quens®

Sequential folder containing fifteen 80-mcg. tablets of mestranol
plus five tablets each combining 80 mcg. mestranol and 2 mg.
chlormadinone acetate.

A More Physiological Approach to Oral Contraception
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DEPARTMENT OF THE AIR FORCE
- USAF RADI'OLOG‘CAL HCA(.TN LABORAYORY tAFLCH
WNIGHT PA"ERSON AR FORCE BASE OHIO 43433

7 Dec 1967

Pl
Long .Term;fMedxcal Follow-—Up, Palomares Operation-Urine
Stu ies for a39P‘u.

i ¥ <iAs a result of your splendid cooperation in this program,
‘13t is poss1ble to dlscontmue further sampling. ’

edh 2. Our results show that your health is in no Jeopardy irom
‘retention of radwactlve materials as a result of partlcxpatlon in

‘subject’ operatxon. w

If you are stzll on actxve duty. please present this letter to
the; cuetod:an of your medtcal records so that it may be: ‘made a
part of yotlr permanent fxle. If not on active duty, it 1s suggested

Fetain’ ur permanent personal records.

cm;v £ PR X0

i 2
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_ - _

REPLYTO
AYTHN OF:

SUBJECT :

TO:

DEPARTMENT OF THE AIR FORCE ? E%n

USAF HOSPITAL EGLIN (AFSC) o

EGLIN AR FORCE BASE, FLORIDA 32542 M‘ - -

PGDE 3 February 1967

Long Term Studies on Selected Participants of Palomares Incident

USAF Radiological Health Laboratory (SGHW)
1. Present base of assignment of AlC_
3201 Supply Squadron, is verified.

2. The individual seems well motivated for continued participation
in the following study of the Palomares incident. He informed me
that he had previously collected 24 hour urine samples while in
Spain. The only evidence of emotional instability ih his record was
an acute amxiety attack one year ago following excessive fatigue
secondary to an emergency situation of 48 hour duration. He con-
currently contracted rubella which probably contributed to his
agitation. There has been no recurrence and lie is on no medications.

FOR THE COMHMANDER

Captain, USAF, IiC
Flight Medical Officer

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. §52(a). C.1-43
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fr=
DEPARTMENT OF THE AIR FORCE -[{ | -
Le -5

HEADQUARTERS USAF HOSPITAL EGLIN (AFSC) ~
EGLIN AIR FORCE BASE, FLORIDA 32542 /

g .
REPLYTO 0 1§ «F

ATTHN OF: PGDF N

SUBJECT : Long Term Followup of Individuals Exposed to Bomb Fragments after

the Palomares Incident

To: USAF Radiological Health Lab
Wright-Patterson AFB OH 45433

1. It has recently come to my attention that AIC

(now Alrman Basic) is belng considered for an administrative dis-
charge with concurrence by the Department of Psychiatry; diagnosis:
character disorder. He apparently uses alcohol to excess and resents
any authority figure to such a degree that he is unable to perform
his duties adequately. :

2. Perhaps he will be here long enough for a final 24 hour urine
collection, but I expect his papers will be processed within the
next month.

3. I regret having 'cleared" him as a reliable individual last year
oblem was not apparent at the time.

Captain, USAF, MC, FMO
Chief, Aerospace Medicine Services

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-44
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Internal Dosimetry Evaluation Form

Nave [N

MODE OF INTAKE:
[X Inhalation
[J Ingestion
] Unknown

[] Injection
[] Absorption
[INot applicable

INTAKE DATE OR PERIOD:
1/24/66 through 2/14/66 on-site
1/24/66 assumed start.

Duration of Exposure: Unknown

SUMMARY OF EXPOSURE CONDITIONS:
Radionuclides/Respiratory Class/Particle Size: *’Pu/100% Class Y/1 um AMAD
Date or Period of Evaluated Data: 7 urine samples from 04/04/66 to 10/10/67

Location of Exposure: Camp Wilson, near Palomares, Spain

EVALUATION DATA:
Air Sampling
Health Physics Survey Data
Bioassay — Urinalysis
Fecal
Nasal Smears
In Vivo

Medical Treatment:
Skin Decontamination:
Decorporation:
Catharsis:
Surgical excision:

EVALUATION METHODOLOGY:
Assumptions:

Code/Model used for:

RESULTS SUMMARY

50 YR CEDE (rem) : 19 (0.19 Sv)

Dose Estimate:

[ Attached
[ Attached
X Attached
[ Attached
[] Attached
[ Attached

[ Yes
[ Yes
[ Yes
[ Yes

Estimated Intake Activity (pCi): 63,000

[ In Process X Unavailable

1 In Process Xl Unavailable

[] In Process [J Unavailable

[ In Process X Unavailable

21 In Process B Unavailable

1 In Process B4l Unavailable

XINo Date:

KINo Agent: Date:
MKINo Agent: Date:
XINo Date:

Acute inhalation intake of 2*Pu, 100% Class Y, 1 um AMAD particle size on 1/24/66

Intake Estimate: CINDY, Ver. 1.4/JONES
CINDY, Ver. 1.4/ICRP 30, Part 4, General Systemic Model

Suggested Sampling Frequency:
Work Restrictions: N/A

Organ Dose Equivalent Summary 50 YR CDE (rem/Sv)
Bone Surface 200/2.0
Lung 72/0.72
Liver 35/0.35
Red Marrow 15/0.15
Other 3.3/0.033
Testes 2.8/0.028
DOSE ASSESSOR: DATE: PEER REVIEWER: DATE:
Signature: Signature:
Print Name: Print Name:
SSN: SSN:
RECOMMENDATIONS:
Additional Bioassay Required [] Urinalysis [ Fecal [JIn Vivo
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Preliminary Internal Dosimetry Case Narrative

Identification:

Name:
SSN:

Incidents:

Individual participated on site in response duties resulting from an accident involving three nuclear
weapons at Palomares, Spain on January 17, 1966. Individual may have been exposed to weapons
materials (primarily plutonium-239) by inhalation and ingestion from contaminated weapon and aircraft
debris, lands, and vegetation. Primary activities included search, radiological monitoring, recovery of
accident debris, and processing for disposal.

According to the most detailed data card, this individual was exposed during 24 January 1966 through 14
February 1966. An exposure date of 24 January 1966 corresponding to the start of the exposure period
was chosen as most conservative (see report).

Previous Intake/Dose Assessments:

This assessment applies to Palomares accident activities only. No previous intakes or doses were
considered.

Other Information:

This individual was identified for follow-up sampling after the initial assessments in 1966. Follow-up
sampling was generally under more controlled conditions and analysis performed using more sensitive
and specific alpha spectrometry methods. Results of assessments at the time of the incident indicated
retained systemic body burdens using the Langham 1956 equation as shown below.

Date % Body Burden
4/4/66 -
7/20/66 0
1/28/67 8
4/21/67 0
10/10/67 0

Radionuclide(s): *°Pu.

Assumptions/Basis/Data Sources:

Acute inhalation intake of Pu-239; 100% Class Y; 1 um AMAD particle size on 1/24/66. The date is the
first day of the period on station from 1/24/66 to 4/4/66.

Inhalation was assumed as the major route of entry because the primary contaminant was created by
explosion and fire and deposited in sandy soil and on buildings and plants. Conditions were generally
windy and significant activity was underway.
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Dose was determined entirely from modeling intake based on the following urinalysis results for this
individual. The urine samples were collected over a period of time from the initial incident. Since this
individual was identified for further follow-up sampling, several results are available. The results for
samples collected on site were generally rejected because of sample contamination problems.

Elapsed Result Error

Sample *Analysis Date Days (pCi/day) (pCi/day) Included

66-2868 G 4/04/66 1500 3.22 0.46 v

66-4097 AS 07/20/66 1750 0.0861 0.142 v
66-4097B AS 07/20/66 1750 ND v
66-4097C AS 07/20/66 1750 0.204 0.207 v

67-0434 AS 01/28/67 2000 0.0045 0.01 v

67-2156 AS 04/21/67 2460 ND v

67-5818 AS 10/10/67 1590 "~ ND 4

* G means gross alpha counting; AS means alpha spectrometry.

Intakes and estimates of dose were prepared using CINDY Version 1.4 and LUDEP Version 2.05.
Intake was estimated using the Jones excretion model in CINDY and LUDEP.

Inhalation intake was estimated using the ICRP 66 respiratory tract model in LUDEP.

CINDY estimated dose derived using the ICRP 30, Part 4, General Systemic Model and weighting
factors; and LUDEP used the recommendations of ICRP 60.

Modeling:
CINDY and LUDEP were used to estimate the intake and dose with the following results:
Model Intake (pCi) CEDE (rem/Sv)

CINDY 63,000 19/0.19
LUDEP 19,000 1.3/0.013

Doses to individual organs and estimation of the effective dose equivalent using CINDY reported the
following results:

Weighted Organ
Dose Equivalent Weighting Dose Equivalent

Organ (rem/Sv) Factors (rem/Sv)
Testes 2.8E+00/2.8E-02  2.5E-01 7.0E-01/7.0E-03
Breast 9.3E-05/9.3E-07 1.5E-01 1.4E-05/1.4E-07
Red Marrow 1.5E+01/1.5E-01 1.2E-01 1.8E-+00/1.8E-02
Lung 7.2E+01/7.2E-01 1.2E-01  8.6E+00/8.6E-02
Thyroid 8.8E-05/8.8E-07 3.0E-02  2.6E-06/2.6E-08
Bone Surface 2.0E+02/2.0E+00 3.0E-02  5.9E+00/5.9E-02
Liver 3.5E+01/3.5E-01 6.0E-02  2.1E+00/2.1E-02
Other 3.3E+00/3.3E-02  6.0E-02  2.0E-01/2.0E-03

Lower Large Intestine  7.2E-03/7.2E-05 6.0E-02  4.3E-04/4.3E-06
Upper Large Intestine 2.4E-03/2.4E-05 6.0E-02  1.4E-04/1.4E-06
Small Intestine 4.9E-04/4.9E-06  6.0E-02  2.9E-05/2.9E-07
Effective Dose Equivalent 1.9E+01/1.9E-01
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z -
INTERNAL DOSE DATA
TYPE SAMPLE (30] TVeE ARAC, (37 BEE)
. Urine
SAMPLE DATE (39-44) 2 EXPOSURE 2L Jan -
_66-2868 FRO“ 0800 3 Apr T0_0800 4 Apr 66 |. ©ATE 14 Feb 66 Tvre
BASE (57-60] OCCUPATION (6t -62) AEQUESTED BY
Torrejon C d Post Tent |.
OATE RECE(VED SAMPLE VOLUME VOCUWE ANALVZEOD DATE ANALVIED
April 1964 Soo /S oo
TECHNICIAN (SISHATURE AND OATE)
URINE RADON FECES /BLO0OD
Counter Number .// Chomber Number Couater Number
Counter Bkg. (cpm)  frog: 3 ‘(95, Chom. Bkg. (mv/3ec) Counter Blg.
Couater Eff. (%) 5=/ L0 Covnter Eff. (%) Couater Eff.
i {Date/Time —Stot |/ 3/1u7,[£ 1200, 1 Miltivolt — Stort Date/Timo — Stort
H —Stop Millivolt — Stop - St
Total Counts 202 W ,,o_a.g Notal Millivots * Total Counts 5 $Z
Counting Time Sy A s 2,085 | Total Drift Time Counting Time
Gross cpm 3:67 2 /\j A P Gross mv/sec Gross cpm /. £ Pc
| Bkg. Cpm -3 / \ Bkg. Mv/ sec Bkg. cpm 2,41 88
Net cpm : 5.4 ~ - Net mv/ sec net cpm
MJ/J 2./5 Y20 30 curies/mv dpm
dpn P e (69-74) itter (69-74) ’ dps /cc
K 40 Coccection Noutron Dose (rads) (63-68) |
HetBets 0/ 3. Fo. Y, D{q) (63-68) vc/mg (69-74)
D(q) (63768) D(q) (63-68)
SUKMARY OF RESULTS: T
-
AFLC (36 1165 e < AFLC-WPAFB-MAY 66 4500
AFSN: “ INTERNAL DOSE DATA
| HAWE (CAST, FIRST, Mda) (1=20 SOC, SEC. NO, (21 -29) TYPE SAMPLE (30) TYPE ANAL, (31-32]
MSGT Urine 2N
[ SAmrLC NU. 133 -30) SAMPLE DATE (39-941 EXPOSURE
66-1153 FROK Q) Jan G ¥ S /cs G G oave 2 5 At (Gee
BASE (57-60) OCCUPATION (61 -62] REQUESTED BY
Torrejon 70970 -
DATE RECEIVED SAWPLE VOLUWE VOLUWE ANALYZED DATE ANALYZED
1 March 1966 pr i, 738
TECHNICIAN (SIGHATURE AHO DATE) .
" URIRE ~ RADON FECES /8LO0D
Coumter Number Chomber.Number Countar Number
Counter Bkg. (cpm) ar A e Chom. Bkg. (mv/sec)- : Counter Bkg.
Counter Eff. (%) Counter Eff. (%) Counter Effl.
Date/Time — Start Millivolt — Start Date/Time — Stort
—~Stop Millivolt — Stop — Stop
Total Couats Total Millivots Total Counts
Counting Time Total Drift Tima Counting Time
Grass cpm Gross mv/ sec Gross cpm
B8kq. Cpm Bkg. Mv/ sec Bkg. cpm
Net cpm Net mv/ sec net cpm
| dpm cutiesfmv dpm
dpm/24 be. (69-74) litter (69-74) dps /cc
K 40 Corcection Neutron Dose (rads) (6348)1
Nat Beta O(q) (63-68) uc/mg (69-74)
[D(a) (&3-60) Py e

/
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Four urine samples were analyzed by alpha spectrometry and one early sample by gross alpha counting.
One of the alpha spectrometry samples (66-4097) was repeated three times. The gross alpha reported
3.22 +/- 0.46 pCi/day; however this was not used in our analysis because of suspected contamination
from on-site collection of the samples. Three of the six alpha spectrometry results were reported as NDA
(no detectable activity) and three were reported with a positive result. The six values were fit using
CINDY and the Jones excretion model to estimate an intake (63,000 pCi), organ doses, and a CEDE (19
rem/0.19 Sv); ICRP-30) as shown above. LUDEP was also used to estimate an intake of 19,000 pCi and
a CEDE (ICRP-60) of 1.3 rem (0.013 Sv).

Conclusion:

Based on the results of intake estimates and dose calculations, this individual received an intake of about
19,000 to 63,000 pCi of %Py resulting in a 50-year committed effective dose equivalent of 1.3 to 19 rem
(0.013 to 0.19 Sv). The difference in estimates from LUDEP and CINDY reflect the variation in the urine
data. Nevertheless, the dose range represents less than the annual occupational limit (5 rem) to almost
four years of exposure at the limit. It is well below the working lifetime limit of 50 rem recommended by
the National Council on Radiation Protection and Measurements (NCRP). Serious health consequences
are not associated with these dose levels.

Prepared By:

Name:

Signature: Date:

Peer Reviewed By:

Name:

Signature: Date:
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- RADIOLOGICAL SAMPLE DATA

NAM 4

TYP =.

= l GRADE

Fagt
UPATION

(34-35) | ANA%S %?!;m

AIR FORCE BASE (68-71)

Torre jon

DATE n:c:rv;‘g‘(g‘ﬁ‘l’z)

DATE ANALYZED (51-36)

|28 o

| DATE COLLECTED
20

SAMPLE WEIGHT/VOLUME

250 mb

I WEIGHT/VOLUME ANALYZED

TECHNI!

750l

OTHER DATA

e

ENVIRONMENTAL SAMPLES

EXPOSURE DATE

COUNTER & EFFICIENCY

TOTAL COUNTS & MINUTES

GROSS CPM

BKG CPH & MINUTES

NET CPM

YIELD

230 Z 39
BIOLOGICAL SAMPLES : RADON
COUNTER & EFFICIENCY Spee B4 s pLIw)
TOTAL COUNTS & MINUTES I /60 20 ) £5-02
GROSS CPH ” i
BKG CPM & MINUTES Y00 2 220-(7
NET CPM
YIELD

. 0801 Z 1074921

1 )
9 Kpe=D "7

P

70° =3

SUMMARY OF RESULTS:

Pclse/ s NDA
TJOT voks 1750
VOL ANAL: 75D

%/Fe‘ % ?31/
goc‘)l gwa’en

AFLC % 1165

FC
5400

AFLC-WPAFB-MAY 66 4500
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RADIOLOGICAL SAMPLE DATA i He I, -5 #
NAME OR REQUESTOR'S ID (1-20) I GRADE I AFSN ' SOCIAL SECURITY NUMRER |nu/|.(smr&:0r;n'47nn

TYPE SAMPLE (23-32)

OCCUPATION NALYSIS DESIRED
(34-33)

l REQUESTED BY

I AIR FORCE BASE (88-71)

(B)2SS "D°S'N S 10V AdeAld 8y Jo suoisia0id BU) Japun pajoisal S1USWNJ0P SiU) JO aseajey

DATE RECEIVED (37—42) DATE ANALYZED (51-36) ] DATE_COUNTED , DATE COLLECTED EXPOSURE DATE
26T bbb
SAMPLE WEIGHT/VOLUME WEIGHT/VOLUME ANALYZED TECHNICI,
l 600 mL l

OTHER DATA

ENVIRONMENTAL SAMPLES ]

COUNTER & EFFICIENCY i

TOTAL COUNTS & MINUTES ©

GROSS CPM

BXG CPM & MINUTES

NET CPM i

YIELD W
' 1

[
236 A3Y,

BIOLOGICAL SAMPLES 6 RADON

COUNTER & EFFICIENCY, 99 Q. R 2.3 § -

TOTAL COUNTS & MINUTES /00 33 D t. L

GROSS CPM |

BKG CPM & MIRUTES ¥ 3 : J ;

NET CPM

YIELD

SUMMARY OF n:sul.rs:ﬂ‘%sp‘. Npﬂ-

Tt Yol =1750
il AnAl-600

%Rse-30.7
-3. .{}?&R JCM_—

AFLC w3 1165

Fc
5400

AFLC-WPAFB-MAY 66 4500

|
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E RADIOLOGICAL SAMPLE DATA P 1 Mo

NAME OR REQUESTOR'S ID (1-20) GRADE I AFSN l SOCIAL HECURITY NUMBER SAM BER
- -
TYPE SAMPLE (23-32) o::cursA!'r)lon l ANALYSIS DESIRED REQUESTED BY I AIR FORCE BASE (68=71)
34
DATE RECEIVED (37-42) DATE ANALYZED (51-56)

DATE COUNTED ‘ DATE COLLECTED EXPOSURE DATE

SAMPLE WEIGHT/VOLUME

| WEIGHT/VOLUME ANALYZED

370 ML I TECHNICIAN
¢

OTHER DATA
RON EXTRACTION PROC. A PPl ED
ENVIRONMENTAL SAMPLES
COUNTER & EFFICIENCY
TOTAL COUNTS & MINUTES
GROSS CPM 2 {
BKG CPM & MINUTES . (1
NET CPM A 1T
YIELD v
\‘.
A
236 239
BIOLOGICAL SAMPLES il RADOR
COUNTER & EFFICIENCY §9 4 o T3 2,5
TOTAL COUNTS & MINUTES ) S &
GROSS CPM i ” ;i
BKG CPM & MINUTES 800 o o X
NET CPM
YIELD

0.204 T pn0%

SUMMARY OF n:suuw’sPL - N0y
75t Vol - )75
Wol Al - 370

%ﬁ‘c - t/‘/"a l
Doy Boedew :

“
)i
1

AFLC /' 1165

FC
3400

AFLC-WPAFB~MAY 68 4500
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OR REQ I = , GRADE
i METH
SAMPLE {23-32) o::c‘ur;!'r)lou ANALYSIS DESIRED R:ou:n:trnv ¥ 'I’:m ronc;: lu:\(él-n)
rine A= - P39 SGHY orrejon A
DATE RECEWVED/(37-42) DATE ANALYZED (51-56) 7 | DATE.COUNTED DATE,_COLLECTE EXPOSURE DATE
BEeEY %Y |?FS£#.¢,C‘7 l B on 07 43

SAMPLE WEIGHT/VOLUME
06

o Me

l WEIGRT/VOLUME ANALYZED

2000 e

OTHER DATA *_ /"ﬂ AID

ENVIRONMENTAL SAMPLES
COUNTER & EFFICIENCY

TOTAL COUNTS & MINUTES

GROSS CPM

BKG CPM & MINUTES

ze

NET CPM
YIELD

Z7¢

BIOLOGICAL SAMPLES
TCOUNTER & EFFICIENCY QEE‘ z 2% 3
TOTAL COUNTS & MINUTES [ 1Y £2¢

RADON

GROSS CPM

foe /

BXG CPM 8 MINUTES

NET CPM

YIELD

FLi/Spl | Q. ¥70:C

SUMMARY OF RESULTS:
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Usl Anml = 10

AFLC wires 1165
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NA

TYPE SAMPLE (}3-32)
A £ 2

0CCUPATION
(3

ANALYSIS
4-38) s ’

ey 25D

SIRED

D etbso

Y

AIR FORCE BASE (8871)
s IN A L Al

BATE RECEIVED (3742)
Nesn €l

DATE ANALYZED (51-56)

l DATE COUNTED

l DATE}OLL!CTE’D
\oNde)

&z

] EXPOSURE DATE >

SKHpYE w:muﬁvzl.}zzo Z

WEIGHT/VOLUME ANALYZED
’ 22 30 mL

OTHER DATA

|

ENVIRONMENTAL SAMPLES

COUNTER & EFFICIENCY

TOTAL COUNTS & MINUTES

GROSS CPM

BKG CPM a MINUTES

NET CPM

YIELD

-
2 3C g 237

BI0LOGICAL SAMPLES < RADON

COUNTER & EFFICIENCY Spe E G Rz ¥

TOTAL COUNTS & MINUTES 7 9 do 230 7 I

GROSS CPM :

BXG CPM & MINUTES Se0 0 2 }

NET CPH

YIELD

SUMMARY OF RESULTS:

N9 A
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: ] F’"’i’{fs

d
TYPE SPL L~ T emaia U L NO.
Y 675818
SUBM(TTEE AF8 -
SGHW I (0 oS S
0 DATE RECD EXPOSURE DAVE(S) . TOTAL WY O VOL WT OR VOU ANALYZED]

i2 ocr €1 /S0 pl 7925

AMALYS(S DESIRED —L'3 4‘
R i

TVPE OF ANALYSIS /oot - 237 226
e

COUNTER AND EFF B 5 g‘ ;7_?‘ 72\‘5.

TOTAL CTS AND TIME ss~155 200 - O af’B

8K CTS AND TIME G0 — 40/ 20-0 — D 0

MET CTS PER MIN

opels 177

1 20|22 -+ 33135 all 20|22

1+

33|35 Q

GR ALPHA OIS

GR ALPHA

GR ALPHA PER 24 HR

DATE CTD

GR BETA DIS N

GR SETA

GR BETA PER 24 HR

DATE CTO

GR ALPHA suUs

DATE CTI0

GR BETA sSuUs NUCUDE ACTIVITY

PR | fu>?7 rDA

NET BETA PER 24 HR

it
DN

SAMPLE WT DIS

SAMPLE WT SUS

SAMPLE VOL / 57 L
RECOVERY gé %

ELAPSED TIME

SYSTEMIC B8OOY
BURDEN

CRITICAL ORGAN
BONE

AFLC (%6 1165 55, YOI RADIOLOGICAL SAMPLE DATA AFic-weAFe—uL 67 3
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f\r?

< DEPARTMENT OF THE AIR FORCE
USAF RADIOLOGICAL HEALTH LABORATORY (AFLCH
WRIGHT-PATTERSON AIR FORCE BASE OHIO 43433

REPLY TO

ATYN OF SGH“r 7 Dec 1967

susseCT Long-Term Medical Follow-Up, ‘Palomares Operation Urine
Studies for **Pu. '

o g IR v Y
Keesler Tech Tng Center
Keesler AFB Miss 39534

1. As a result of your splendid cooperation in this-program,
it is possible to discontinue further sampling.
2. Our results show that your health is in no jeopardy from
retention of radioactive materials as a result of participation in
subject operation. '

3. If you are still on active duty, please present this letter to
“the custodian of your medical records so that it may be made a '
. part of your permanent file. If not on active duty, it is suggested
o - you retain it in youf permanent personal records. '

0 SO

..o.

three sample bottles were sent to
‘g‘f.np\}es were réturned for analysis.
R L Sl

T

1itGol;-USAF, MC

B P ’ . I il B -
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: PERMANENT CHANGE OF STATION ORDER — MITITA

P 30 ‘o' ;Z "._':',

(Officer)

1. momotm. WP ON ¢CS
AS SHOWN BElOw .
(ltams preceded by au cuterlih for oversaas only.) (Il wove 1psca i raquired, continns on daveria.) .
1 SHIPPING AFSC 4 CAFSC (Zm-) . over 4 YeEARs

4,01 Tac Ftr Wg (USAFE)
- ..PO New York 09283

T GRADE, LAST w5t €1

MSCT

S GraT, & ROM WHICH | 7. UNIT HAJOR A
zeueveo R

R C
ASSIGNED AND WIY STATION (F APPROPRIATE

Keesler Tech Tng Center (A‘I‘C)
Keesler AFB, Mise 395316

70590

OMMAND AND ADORESS OF UNIT TO WN(Q‘

SERVICE (AlC Oaly) .

W"— EASSION-
ﬁ%‘ 1F OTHER mm

e

: Wﬂ"‘: S

W.(Ruvn'c-;-«l from overiaar ewil fa CONUS ewil ewly.) I8 — 11 €0CSA -
. REPORT AT NEW ASSIGNMENT w3 pavs . :
AFTER DEPARTURE FROM CONUS PORY OF ENTRY UNIT ' YES 20 Jul 67

li‘::r"m——rw WOUYE ([adlcata Locatlon ot wnli and addrect.]

16. TOY REPORTING DATE

TL FURPOSE OF Yov

5. SECURITY CLEARANCE FOR PERIOO OF m
OR COURSE TRUCTION

OF INS

V7. APPROXIMATE NO. OF DAYS

18, (EAVE AD -
o —

- Main 5t
. Flanders, NJ
[ “al. D CONCURRENT TRAVEL | *22, [m] TRAVEL OF DEPEN-

OF DEPENOENTS (S NOT
AUTHOR(ZED

*23. TRAVEL OF DEPENOENTS TO A DESIGNATED POINT
DENTS (S PROHIBITED

<17, NEW MAILING Aoon.ss(u..m-m.puao- oI TDY, [ sppropricte)
GRADE, NAME, AFSN.

20. QURATION OF COURSE
(U reastigamsent Is 4o
atlend coursa of
Sustructio -J .

WEEKS

O 's [ (s NOT AUTHORIZED

24. [] TRANSPORTATION OF DEPENDENTS  +

AND SHIPMENT OF HHG TO YOY SYANON
1S NOT AUTHOR(ZED

°26. AUTHORITY FOR CONCURRENT TRAVEL

ARM 75+, <. ¥

" e

Umuuem
" 30 Mectiono Afs

'Trm%u

Ua«um«m
35. '.A. PRIOR TO TRAVEL COMPLY WITH AFM 734, ©
By

27. OISLOCATION ALLOWANCE CATEGORY ,
26, ___POUNDS 8AGGAGE, INCLUDING EXCESS
1S AUTHORIZED i OTHER, .
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Palomares Nuclear Weapons Accident : Revised Dose Evaluation Report

Preliminary Internal Dosimetry Case Narrative

Airil 2001

Identification:

Name:
SSN:

Incidents:

Individual participated on site in response duties resulting from an accident involving three nuclear
weapons at Palomares, Spain on January 17, 1966. Individual may have been exposed to weapons
materials (primarily plutonium-239) by inhalation and ingestion from contaminated weapon and aircraft
debris, lands, and vegetation. Primary activities included search, radiological monitoring, recovery of
accident debris, and processing for disposal.

This individual arrived on site early in the response and had a recorded exposure period of 6 February
1966 until the first sample on 28 February 1966 that was analyzed by gross alpha counting. The period
on station was assumed as 1/18/66 through 2/6/66 and the exposure date was selected as 1/18/66, the first
day on station.

Previous Intake/Dose Assessments:

This assessment applies to Palomares accident activities only. No previous intakes or doses were
considered.

Other Information:

This individual was identified for follow-up sampling after the initial assessments in 1966. Follow-up
sampling was generally under more controlled conditions and analysis performed using more sensitive
and specific alpha spectrometry methods. Results of assessments at the time of the incident indicated
retained systemic body burdens using the Langham 1956 equation as shown below.

Date % Body Burden
2/28/66 -
6/22/66 16

Radionuclide(s): **Pu.
Assumptions/Basis/Data Sources:

Acute inhalation intake of Pu-239; 100% Class Y; 1 um AMAD particle size on 2/06/66. The date is the
first day of the period on station from 1/18/66 to 2/6/66.

Inhalation was assumed as the major route of entry because the primary contaminant was created by
explosion and fire and deposited in sandy soil and on buildings and plants. Conditions were generally
windy and significant activity was underway.

Dose was determined entirely from modeling intake based on the following urinalysis results for this
individual. The urine samples were collected over a period of time from the initial incident. Since this
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individual was identified for further follow-up sampling, several results are available. The results for
samples collected on site were generally rejected because of sample contamination problems.

Elapsed Result Error
Sample *Analysis Date Days (pCi/day) (pCi/day) Included
66-1394 G 02/28/66 22 1.03 0.258
66-3917 AS 06/22/66 136 0.393 0.187 v
66-3917B AS 06/22/66 136 1.23 0.29 v

* G means gross alpha counting; AS means alpha spectrometry.

Intakes and estimates of dose were prepared using CINDY Version 1.4 and LUDEP Version 2.05.
Intake was estimated using the Jones excretion model in CINDY and LUDEP.

Inhalation intake was estimated using the ICRP 66 respiratory tract model in LUDEP.
CINDY estimated dose derived using the ICRP 30, Part 4, General Systemic Model and weighting
factors; and LUDEP used the recommendations of ICRP 60.

Modeling:

CINDY and LUDEP were used to estimate the intake and dose with the following results:

Model Intake (pCi) CEDE (rem/Sv)
CINDY 560,000 to 1,200,000 I70't0:370/1.7 to 3.7
LUDEP 2,600,000 J180/1.8

Doses to individual organs and estimation of the effective dose equivalent using CINDY reported the

following results:

Weighted Organ ~ Weighted Organ

Dose Equivalent ~ Dose Equivalent Weighting Dose Equivalent  Dose Equivalent
Organ (rem/Sv) Low (rem/Sv) High Factors (rem/Sv) Low (rem/Sv) High
Testes 2.5E+01/2.5E-01 5.4E+01/0.54 2.5E-01  6.2E+00/6.2E-02 1.3E+01/1.3E-01
Breast 8.3E-04/8.3E-06  1.8E-03/1.8E-05 1.5E-01 1.2E-04/1.2E-06  2.7E-04/2.7E-06
Red Marrow 1.3E+02/1.3E+00 2.9E+02/2.9E+00 1.2E-01 1.6E+01/1.6E-01  3.5E+01/3.5E-01
Lung 6.4E+02/6.4E+00 1.4E+03/14E+01 12E-01  7.7E+01/7.7E-01 1.6E+02/1.6E+00
Thyroid 7.8E-04/7.8E-06  1.7E-03/1.7E-05  3.0E-02  2.3E-05/2.3E-07 5.0E-05/5.0E-07
Bone Surface  1.7E+03/1.7E+01 3.7E+03/3.7E+01  3.0E-02  5.2E+01/5.2E-01  1.1E+02/1.1E+00
Liver 3.1E+02/3.1E+00 6.7E+02/6.7E+00 6.0E-02  1.9E+01/1.9E-01 4.0E+01/4.0E-01
Other 3.0E+01/3.0E-01 6.3E+01/6.3E-01  6.0E-02  1.8E+00/1.8E-02  3.8E+00/3.8E-02
Lower Large 6.4E-02/6.4E-04 A.4E-01/14E-03; 6.0E-02  3.8E-03/3.8E-05 8.2E-03/8.2E-05
Intestine
Upper Large 2.1E-02/2.1E-04 4.6E-02/4.6E-04  6.0E-02 1.3E-03/1.3E-05  2.7E-03/2.7E-05
Intestine
Small 4.4E-03/44E-05 9.4E-03/9.4E-05 6.0E-02  2.6E-04/2.6E-06 5.6E-04/5.6E-06
Intestine

Effective Dose Equivalent

L7E+02/1.7E+00 3.7E+02/3.7E+00

One follow-up sample was taken after leaving the site. That urine sample was analyzed by alpha
spectrometry in duplicate. The gross alpha reported 1.03 +/- 0.258 pCi/day; however this was not used in
our analysis because of suspected contamination from on-site collection of the samples. The replicate
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analysis by alpha spectrometry reported positive results. These results (0.39 and 1.23 pCi/day) differ by
more than a factor of 3, casting doubt about the validity of at least one of the results. Further more, 1.23
pCi/day is higher than the initial gross alpha result taken 114 days earlier. The two values were fit using
CINDY and the Jones excretion model to estimate an intake (560,000 to 1,200,000 pCi), organ doses,
and a CEDE (170 tp 370 rem/1.7 to 3.7 Sv; ICRP-30) as shown above. The lower values from CINDY
were obtained by eliminating the higher urine result (sample 66-3917B). LUDEP was also used to
estimate an intake of 2,600,000 pCi and a CEDE (ICRP-60) of 180 rem (1.8 Sv). These are quite high.
The analysis was limited by replicate results on only one elapsed time. For other analyses that included
the gross alpha result, CINDY produced an estimated intake and CEDE of 1,800,000 pCi and 550 rem
(5.5 Sv), and LUDEP estimated 3,100,000 pCi and 210 rem (2.1 Sv) CEDE.

|~ o

Conclusion:

The results of intake estimates and dose calculations indicate an intake of about 560,000 to 2,600,000 pCi
of *°Pu resulting in a 50-year committed effective dose equivalent of 170 to 370 rem (1.7 to 3.7 Sv). If
accurate, this is a very high dose range. However, the one follow-up sample produced low analytical
precision. Furthermore, attempts to obtain samples at later times were apparently unsuccessful. This case
could benefit from follow-up urine samples today using more sensitive analytical techniques to provide
additional data.

Prepared By:

Name:

Signature: Date:

Peer Reviewed By:

Name:

Signature: Date:
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April 2001

Palomares Nuclear Weapons Accident

Internal Dosimetry Evaluation Form

MODE OF INTAKE: INTAKE DATE OR PERIOD:
X Inhalation [] Injection 01/29/66 through 02/19/66 on-site
[ Ingestion [] Absorption 1/29/66 assumed start.
[] Unknown [CINot applicable

SUMMARY OF EXPOSURE CONDITIONS:
Radionuclides/Respiratory Class/Particle Size: 2*Pu/100% Class Y/1 pm AMAD
Date or Period of Evaluated Data: 5 urine samples from 04/21/66 to 08/06/67
Duration of Exposure: Unknown
Location of Exposure: Camp Wilson, near Palomares, Spain

EVALUATION METHODOLOGY:

Estimated Intake Activity (pCi): 65,000
50 YR CEDE (rem) : 20 (0.20 Sv)

EVALUATION DATA:
Air Sampling [ Attached [] In Process Xl Unavailable
Health Physics Survey Data [1 Attached [ In Process Xl Unavailable
Bioassay — Urinalysis [ Attached [ In Process [] Unavailable
Fecal ] Attached [ In Process X Unavailable
Nasal Smears ] Attached 1 In Process X Unavailable
In Vivo [C] Attached [ In Process X Unavailable
Medical Treatment:
Skin Decontamination: [ Yes No Date:
Decorporation: [ Yes XINo Agent: Date:
Catharsis: [ Yes XINo Agent Date:
Surgical excision: [ Yes XINo Date:

Assumptions:  Acute inhalation intake of ?°Pu, 100% Class Y, 1 pm AMAD particle size on 1/29/66
Code/Model used for: Intake Estimate: CINDY, Ver. 1.4/JONES
Dose Estimate: CINDY, Ver. 1.4/ICRP 30, Part 4, General Systemic Model
RESULTS SUMMARY

Suggested Sampling Frequency:

Organ Dose Equivalent Summary 50 YR CDE (rem/Sv)
Bone Surface 200/2.0
Lung 74/0.74
Liver 36/0.36
Red Marrow 16/0.16
Other 3.4/0.034
Testes 2.9/0.029
DOSE ASSESSOR: DATE: PEER REVIEWER: DATE:
Signature: Signature:
Print Name: Print Name:
SSN: SSN:
RECOMMENDATIONS:
Additional Bioassay Required [ Urinalysis [ Fecal [ n Vivo

Work Restrictions: N/A
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Preliminary Internal Dosimetry Case Narrative

Identification:

Name:
SSN:
Incidents:

Individual participated on site in response duties resulting from an accident involving three nuclear
weapons at Palomares, Spain on January 17, 1966. Individual may have been exposed to weapons
materials (primarily plutonium-239) by inhalation and ingestion from contaminated weapon and aircraft
debris, lands, and vegetation. Primary activities included search, radiological monitoring, recovery of
accident debris, and processing for disposal.

This individual arrived on site early in the response. One sample card (66-3129, received 17 May 66)
noted the exposure dates as 29 January — 19 February 1966 an exposure date of 29 January 1966
corresponding to the start of the exposure period was chosen as most conservative (see report).

Previous Intake/Dose Assessments:

This assessment applies to Palomares accident activities only. No previous intakes or doses were
considered.

Other Information:

This individual was identified for follow-up sampling after the initial assessments in 1966. Follow-up
sampling was generally under more controlled conditions and analysis performed using more sensitive
and specific alpha spectrometry methods. Results of assessments at the time of the incident indicated
retained systemic body burdens using the Langham 1956 equation as shown below.

Dates % Body Burden
4/21/66 -

9/08/66
1/15/67
4/11/67
8/06/67

S OO ™

Radionuclide(s): *’Pu.
Assumptions/Basis/Data Sources:

Acute inhalation intake of Pu-239; 100% Class Y; 1 pm AMAD particle size on 1/29/66. The date is the
first day of the period on station from 1/29/66 to 2/19/66.

Inhalation was assumed as the major route of entry because the primary contaminant was created by
explosion and fire and deposited in sandy soil and on buildings and plants. Conditions were generally
windy and significant activity was underway.
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Dose was determined entirely from modeling intake based on the following urinalysis results for this

individual.

The urine samples were collected over a period of time from the initial incident. Since this

individual was identified for further follow-up sampling, several results are available. The results for

samples collected on site were generally rejected because of sample contamination problems.

Elapsed Result Error
Sample *Analysis Date Days (pCi/day) (pCi/day) Included
66-3129 G 04/21/66 82 0.664 0.171
66-3826 AS 09/08/66 22 0.209 0.097 v
67-0317 AS 01/15/67 351 ND v
67-1266 AS 04/11/67 437 ND v
67-3682 AS 08/06/67 554 ND v

* G means gross alpha counting; AS means alpha spectrometry.

Intakes and estimates of dose were prepared using CINDY Version 1.4 and LUDEP Version 2.05.
Intake was estimated using the Jones excretion model in CINDY and LUDEP.

Inhalation intake was estimated using the ICRP 66 respiratory tract model in LUDEP.

CINDY estimated dose derived using the ICRP 30, Part 4, General Systemic Model and weighting
factors; and LUDEP used the recommendations of ICRP 60.

Modeling:

CINDY and LUDEP were used to estimate the intake and dose with the following results:

Model Intake (pCi) CEDE (rem/Sv)
CINDY 65,000 20/0.20
LUDEP 790,000 55/0.55

Doses to individual organs and estimation of the effective dose equivalent using CINDY reported the
following results:

Weighted Organ
Dose Equivalent Weighting Dose Equivalent

Organ (remSv) Factors (rem/Sv)
Testes 2.9E+00/2.9E-02  2.5E-01 7.3E-01/7.3E-03
Breast 9.6E-05/9.6E-07 1.5E-01 1.4E-05/1.4E-07
Red Marrow 1.6E+01/1.6E-01 1.2E-01  1.9E+00/1.9E-02
Lung 7.4E+01/7.4E-01 1.2E-01  8.9E+00/8.9E-02
Thyroid 9.1E-05/9.1E-07 3.0E-02  2.7E-06/2.7E-08
Bone Surface 2.0E+02/2.0E+00  3.0E-02  6.1E+00/6.1E-02
Liver 3.6E+01/3.6E-01 6.0E-02  2.2E+00/2.2E-02
Other 3.4E+00/34E-02  6.0E-02  2.1E-01/2.1E-03
Lower Large Intestine  7.4E-03/7.4E-05 6.0E-02  4.4E-04/4.4E-06
Upper Large Intestine 2.5E-03/2.5E-05 6.0E-02 1.5E-04/1.5E-06
Small Intestine 5.1E-04/5.1E-06 6.0E-02  3.0E-05/3.0E-07
Effective Dose Equivalent 2.0E+01/2.0E-01
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Four urine samples were analyzed by alpha spectrometry and one early sample by gross alpha counting.
The gross alpha reported .664 +/- .171 pCi/day; however this was not used in our analysis because of
suspected contamination from on-site collection of the samples. Three of the four analyzed by alpha
spectrometry were reported as NDA (no detectable activity) and one was reported with a positive result
The four values were fit using CINDY and the Jones excretion model to estimate an intake (65,000 pCi),
organ doses, and a CEDE (20 rem/0.20 Sv; ICRP-30) as shown above. LUDEP was also used to estimate
an intake of 790,000 pCi and a CEDE (ICRP-60) of 55 rem (0.55 Sv).

Conclusion:

Based on the results of intake estimates and dose calculations, this individual received an intake of 65,000
to 790,000 pCi of *’Pu resulting in a 50-year committed effective dose equivalent of 20 to 55 rem (0.20
to 0.55 Sv). Those intakes and doses are quite high and result from an uncharacteristic excretion
behavior. The result of 8 September 1966 may be uncharacteristically high, especially since subsequent
samples detected no-activity. This case could benefit from additional follow-up sampling today to
provide additional assessment.

Prepared By:

Name:

Signature: Date:

Peer Reviewed By:

Name:

Signature: Date:
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NAME (LAST, FIRST, 8.0} (t-20) S =29) TYYPE SAMPLE (30) TYPE ANAL., (3t-32)
(O -

| - Urine (V4
AMPLE HO. (33-34) SAMPLE DATE (39-44) /?/_—w 6 G EXPO§UR629 /4” CC
66110, Frou29gam 66— __TO | onwe &

BASE (s7-60} OCCUPATION (61-62) REQUESTED BY -

San_Pablo . -
DATE RECE(VED SAMPLE VOLUME VOTUHEANACTIED ODATE ANALYZED
3 March 1966 i 7/0 28— 735 pt
TECHHICIAN (SIGHATUAT ANKO DAYE)
URINE RADON FECES /8LO0D

Counter Number . Chombaer Numbar Couater Numbar
Counter Bkg. (cpm) Chom. Bkg. (mv/sec) Counter Bkg.

Countar Eff. (%) Couater EH. (%) Countor Eff.
Date/Time — Start Millivolt — Stact Date/Time — Stort

—Stop ) Millivolt —~ Stop — Stop

Total Counts Tota!l Millivots 5 Total Counts

Countlag Time Total Drilt Time Counting Time

Geoss cpm Gross mv/sec Gross cpm

Bkg. Cpm Bkg. Mv/ sec N Bkg. cpm

Net cpm Net mv / sec ‘qet cpm

dpm | cudiesfmy dpm .

dpm/24 be. (69-74) litter (69-74) dps/cc

K 40 Cocrection Neutron Dose (rads) (63~68)l

Net Bata D{(q) (63-68) uc/mg (69-74)

D (q) (63-68) 5 Z D{(q) (63-68)

1
e [DEOTN ~INTERNAL DOSE DATA ,
[THAWE (LAST, FIRST, &4.1.) (1-20] S N0, (21 - TYPE SAMPLE (30] TYPE ANAL. (31-321
A2C Urine £
TSAWPLE WO, (33-38) SAMPLE OATE (39-44) EXPOSURE <9y Jan ob=-
66-3129 Faox Not Submitted 7o J oate 19 Feb bb6rvee
GASE (57 -60) GCCUPATION (61 -621 REQUESTED BY g
San Fablo 30450 . 3
DATE RECEIVED SANPLE VOLUWE VOLUME ANALYZED OATE ANALYZED  ©
17 May 1966 990 ] 990 n| g
TECHNICIAN (SIGHATURC AHO DATE)
oSat W G Edwards. .. USAF ©f JUN 865
URINE RADON FECES /8LO0D
Countee Number D \ Chombes Number Counter Number
Counter Bkg. (cpm) |2/ ( ST 4 ) Chom. Bkg. (mv/sec) Counter Blg.
Counter Eff. (%) P < 171 Counter EM. (%) Counter Ef(.
Dote/Time —~ Stort 2Q i e % Millivolt — Stort Date/Time — Stort L
—Stop / v Millivolt — Stop — Stop ' /
Total Counts "l & 4 Total Millivots Total Counts [
Counting Time yo -l Total Drift Time Couating Time
Gross cpm e - - - Gross mv/sec . Gross cpm - = v o
| Bkg. Cpm Bkg. Mv/ sec Bkg. cpm O, (7
Net cpm_~ Net mv/ sec not cpm 0. /308
MJVM«/ 4é7, T 0D./73 curies/mv dpm
dpm/24/ b (69-74) litter (69-74) "~ dps/ee
K 40 Coceection, Nautron Dose (cads) (63-681 |
2:/54 b.ec# zlo. /7( 0(q) (63-68) uc/mg (69-74)
P4
D(q) (83-66) D(q)_(63-68)
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Palomares Nuclear Weapons Accident Dose Evaluation Report

Airil 28| Zﬁi

L wumk L E  ress,

3

(OENTIeeCATI TYPE SPL LY Sy = 1
VR(NE [ 673682 t

SUBMITIEE ~ Af8

SGHwW an FABle  sparn
DAYE COLLECTED DATE RECD EXPOSURE DATE(S) YOTAL WY Ok VOU WY OR VOU ANALYZEO
s Aos L1 l 7 Ao &7 2f20me - | f4/0 nl.

ANALYSIS DES(RED 23 4/0

TYPE OF ANALYS(S A S

239 | a3l
e 7 Y
YOTAL CTS AND TIME ;20'0" l /é—]
8K CTS ANO VIME 86,0_ O O

NET CTS FER MIN

epihy valy f.aSJéw'\

v
1 20|n

GR ALPHA DIS

GR ALPHA

GR ALPHA PER 24 HR
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GR BETA OIS

GR BETA

GR BETA PER 24 HR

DATE CTD
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USAF Radl Health Lab (SGHW)
Wright-Patterson AFB Ohio 45433

I agree to participate in your program, {f at no cost to me, and
provided sample containers are received. In the event I move

during the next year, I will notify you of my new adgli:a_sa.

Signed:- _

Present Address: _

A
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L T DEPARTMENT OF THE AIR FORCE
U HEALTH LABORATORY (AFLCH

s : ° USAF RADIOLOGICA
S A N WRIGHT-PATTERSON AIR FORCE BASE OHIO 45433
S o e pooe
: R =& g -
. mEety 7O YA - .
. ..5 AYTN OF SGHW < 3 . ’ 7 DGC,1967

somici Long-Term Medical Follow-Up;
Studies for **Pu.

Palomares Operation Urine

ghegen Kk As'ja result of your splendid.cooperation in this program,
- "jt-is possible to discontinue further sampling.

ts show that yéur health is in no jeopardy from

%« 7 2. Our resul
joactive materials as a result of participation in

retention of rad
subject cperatian.

'If-"y.('ni are still on active duty, please present this letter to
the custodian of your ‘medical records so that it may be made a
Tt of your permanent file. If not on active.duty, it is suggested

etain it'in ouf”permanent, ersonal records.
o b} ) v
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Palomares Nuclear Weapons Accident

Revised Dose Evaluation Report

Internal Dosimetry Evaluation Form

Airil 2ii1

MODE OF INTAKE: INTAKE DATE OR PERIOD:
(X Inhalation [1 Injection 01/18/66 through 02/06/66 on-site
[ Ingestion [1 Absorption 1/18/66 assumed start.
[[] Unknown [INot applicable

Duration of Exposure: Unknown

SUMMARY OF EXPOSURE CONDITIONS:
Radionuclides/Respiratory Class/Particle Size: *°Puw/100% Class Y/1 pum AMAD
Date or Period of Evaluated Data: 3 urine samples from 02/06/66 to 02/28/67

Location of Exposure: Camp Wilson, near Palomares, Spain

EVALUATION DATA:
Air Sampling
Health Physics Survey Data
Bioassay — Urinalysis

Nasal Smears
In Vivo

Medical Treatment:
Skin Decontamination:
Decorporation:

Catharsis:
Surgical excision:

F” “LUATION METHODOLOGY:
imptions:

Code/Model used for:

RESULTS SUMMARY

50 YR CEDE (rem) : 49 (0.49 Sv)

[ Attached
[ Attached
Attached
Fecal [ Attached
[ Attached
[] Attached

[ Yes
1 Yes
1 Yes
[ Yes

Dose Estimate:

Estimated Intake Activity (pCi): 160,000

[ In Process Unavailable

[ In Process Xl Unavailable

[ In Process [] Unavailable

1 In Process X Unavailable

[ In Process Xl Unavailable

[ In Process X Unavailable

XINo Date:

XINo Agent: Date:
XINo Agent: Date:
XINo Date:

Acute inhalation intake of **Pu, 100% Class Y, 1 um AMAD particle size on 1/18/66

Intake Estimate: CINDY, Ver. 1.4/JONES
CINDY, Ver. 1.4/ICRP 30, Part 4, General Systemic Model

Suggested Sampling Frequency:
Work Restrictions: N/A

TN

Organ Dose Equivalent Summary 50 YR CDE (rem/Sv)
Bone Surface 500/5
Lung 180/1.8
Liver 89/0.89
Red Marrow 39/0.39
Other 8.5/0.085
Testes 7.1/0.071
DOSE ASSESSOR: DATE: PEER REVIEWER: DATE:
Signature: Signature:
Print Name: Print Name:
SSN: SSN:
RECOMMENDATIONS:
Additional Bioassay Required [J Urinalysis [ Fecal [JIn Vivo

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-89
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Palomares Nuclear Weapons Accident Revised Dose Evaluation Report

Airil 2001

Dose was determined entirely from modeling intake based on the following urinalysis results for this
individual. The urine samples were collected over a period of time from the initial incident. Since this
individual was identified for further follow-up sampling, several results are available. The results for
samples collected on site were generally rejected because of sample contamination problems.

Elapsed Result Error
Sample *Analysis Date Days (pCi/day) (pCi/day) Included
66-521 G 02/06/66 19 2.59 0.81
66-4909B AS 09/28/66 253 0.225 0.125 v
67-0699 AS 02/28/67 406 0.03 0.02 v

* G means gross alpha counting; AS means alpha spectrometry.

Intakes and estimates of dose were prepared using CINDY Version 1.4 and LUDEP Version 2.05.
Intake was estimated using the Jones excretion model in CINDY and LUDEP.

Inhalation intake was estimated using the ICRP 66 respiratory tract model in LUDEP.

CINDY estimated dose derived using the ICRP 30, Part 4, General Systemic Model and weighting
factors; and LUDEP used the recommendations of ICRP 60.

Modeling:

CINDY and LUDEP were used to estimate the intake and dose with the following results:

Model Intake (pCi) CEDE (rem/Sv)
CINDY 160,000 49/0.49
LUDEP 130,000 8.8/0.088

Doses to individual organs and estimation of the effective dose equivalent using CINDY reported the
following results:

Weighted Organ
Dose Equivalent Weighting Dose Equivalent

Organ (rem/Sv) Factors (rem/Sv)
Testes 7.1E+00/7.1E-02  2.5E-01  1.8E+00/1.8E-02
Breast 2.4E-04/2 4E-06 1.5E-01  3.6E-05/3.6E-07
Red Marrow 3.9E+01/3.9E-01 1.2E-01  4.6E+00/4.6E-02
Lung 1.8E+02/1.8E+00  1.2E-01  2.2E+01/2.2E-01
Thyroid 2.2E-04/2.2E-06 3.0E-02  6.7E-06/6.7E-08
Bone Surface 5.0E+02/5.0E+00  3.0E-02  1.5E+01/1.5E-01
Liver 8.9E+01/8.9E-01  6.0E-02  5.4E+00/5.4E-02
Other 8.5E+00/8.5E-02  6.0E-02  5.1E-01/5.1E-03
Lower Large Intestine ~ 1.8E-02/1.8E-04 6.0E-02  1.1E-03/1.1E-05
Upper Large Intestine 6.1E-03/6.1E-05 6.0E-02  3.7E-04/3.7E-06
Small Intestine 1.2E-03/1.2E-05 6.0E-02  7.5E-05/7.5E-07
Effective Dose Equivalent 4.9E+01/4.9E-01

Release of this document is restricted under the proyisiior;ns of the Privacy Act, 5 U.S.C. 552(a). C.1-91



Palomares Nuclear Weapons Accident ; : Revised Dose Evaluation Report

b 1R Airil 2001

Two urine samples were analyzed by alpha spectrometry and one early sample by gross alpha counting.
The gross alpha reported 2.59+/- 0.81 pCi/day; however this was not used in our analysis because of
suspected contamination from on-site collection of the samples. The two samples analyzed by alpha
spectrometry were reported with a positive result. The two values were fit using CINDY and the Jones
excretion model were used to estimate an intake (160,000 pCi), organ doses, and a CEDE (49 rem/0.49
Sv; ICRP-30) as shown above. LUDEP was also used to estimate an intake of 130,000 pCi and a CEDE
(ICRP-60) of 8.8 rem (0.088 Sv). The drop in urine content by almost a factor or 10 from 28 September
1966 to 28 February 1967 is not characteristic of Class Y plutonium.

Conclusion:

Based on the results of intake estimates and dose calculations, this individual received an intake of about
130,000 to 160,000 pCi of **°Pu resulting in a 50-year committed effective dose equivalent of 8.8 to 49
rem (0.088 to 0.49 Sv). That dose range is more than the cumulative dose (7 rem) from a lifetime (70
years) of exposure at the current level (0.100 rem) for members of the public. It ranges up to the working
lifetime limit of 50 rem recommended by the National Council on Radiation Protection and
Measurements (NCRP). This case represents substantial intake and dose based on limited urine excretion
data. Additional testing now using modern sensitive techniques could provide additional information for
further assessment.

Prepared By:

Name:

Signature: Date:

Peer Reviewed By:

Name:

Signature: Date:

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-92
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Palomares Nuclear Weapons Accident

Internal Dosimetry Evaluation Form

Revised Dose Evaluation Report

& L9 Airil 2001

o T

MODE OF INTAKE: INTAKE DATE OR PERIOD:
[X Inhalation [ Injection 1/18/66 through 4/01/66 on-site
[ Ingestion [ Absorption 1/18/66 assumed start.
] Unknown [INot applicable

SUMMARY OF EXPOSURE CONDITIONS:
Radionuclides/Respiratory Class/Particle Size: **Pu/100% Class Y/1 um AMAD
Date or Period of Evaluated Data: 7 urine samples from 04/02/66 to 09/14/67
Duration of Exposure: Unknown
Location of Exposure: Camp Wilson, near Palomares, Spain

EVALUATION DATA:
Air Sampling [ Attached [1 In Process X Unavailable
Health Physics Survey Data [J Attached [ In Process [X] Unavailable
Bioassay ~ Urinalysis X Attached [J In Process [] Unavailable
Fecal [ Attached [ In Process Unavailable
Nasal Smears [] Attached ] In Process X Unavailable
In Vivo [ Attached [ In Process B Unavailable
Medical Treatment:
Skin Decontamination: [ Yes XINo Date:
Decorporation: [ Yes IKINo Agent: Date:
Catharsis: [ Yes [KXINo Agent: Date:
Surgical excision: [ Yes No Date:

EVALUATION METHODOLOGY:
Assumptions:  Acute inhalation intake of *’Pu, 100% Class Y, | um AMAD particle size on 1/18/66
Code/Model used for: Intake Estimate: CINDY, Ver. 1.4/JONES

Dose Estimate: CINDY, Ver. 1.4/ICRP 30, Part 4, General Systemic Model

RESULTS SUMMARY
Estimated Intake Activity (pCi): 110,000
50 YR CEDE (rem) : 34 (0.34 Sv)

Suggested Sampling Frequency:
Work Restrictions: N/A

Organ Dose Equivalent Summary 50 YR CDE (rem/Sv)
Bone Surface 340/3.4
Lung 130/1.3
Liver 61/0.61
Red Marrow 26/0.26
Other 5.8/0.058
Testes 4.9/0.049
DOSE ASSESSOR: DATE: PEER REVIEWER: DATE:
Signature: Signature:
Print Name: Print Name:
SSN: SSN:
RECOMMENDATIONS:
Additional Bioassay Required [] Urinalysis [ Fecal [ In Vivo

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a)

. C.1-101
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Preliminary Internal Dosimetry Case Narrative

Identification:

Name:
SSN:
Incidents:

Individual participated on site in response duties resulting from an accident involving three nuclear
weapons at Palomares, Spain on January 17, 1966. Individual may have been exposed to weapons
materials (primarily plutonium-239) by inhalation and ingestion from contaminated weapon and aircraft
debris, lands, and vegetation. Primary activities included search, radiological monitoring, recovery of
accident debris, and processing for disposal.

This individual arrived on site early in the response. Several sample data cards indicate that exposure
occurred in January 1966; however no specific date was noted. One sample was collected on 2 April
1966; about one week before Camp Wilson Operation closed. Marking other information his exposure
formally assumed to end on 1 April 1966. An exposure date of 18 January 1966 corresponding to the first
day of the response was chosen as most conservative.

Previous Intake/Dose Assessments:

This assessment applies to Palomares accident activities only. No previous intakes or doses were
considered.

Other Information:

This individual was identified for follow-up sampling after the initial assessments in 1966. Follow-up
sampling was generally under more controlled conditions and analysis performed using more sensitive
and specific alpha spectrometry methods. Results of assessments at the time of the incident indicated
retained systemic body burdens using the Langham 1956 equation as shown below.

Dates % Body Burden
4/02/66 -
9/26/66 7
1/19/67 3
4/17/67 0
9/14/67 0

Radionuclide(s): *°Pu.
Assumptions/Basis/Data Sources:

Acute inhalation intake of Pu-239; 100% Class Y; 1 um AMAD particle size on 1/18/66. The date is the
first day of the period on station from 1/18/66 to 4/01/66.

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-102
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Inhalation was assumed as the major route of entry because the primary contaminant was created by
explosion and fire and deposited in sandy soil and on buildings and plants. Conditions were generally
windy and significant activity was underway. :

Dose was determined entirely from modeling intake based on the following urinalysis results for this
individual. The urine samples were collected over a period of time from the initial incident. Since this
individual was identified for further follow-up sampling, several results are available. The results for
samples collected on site were generally rejected because of sample contamination problems.

Elapsed Result Error
Sample *Analysis Date Days (pCi/day) (pCi/day) Included
66-2882 G 04/02/66 74 1.76 0.34
66-4982 AS 09/26/66 251 0.113 0.069 v
66-4982B AS 09/26/66 251 0.356 0.201 v
67-0438 AS 01/19/67 366 - 0.0371 0.0186 v
67-2153 AS 04/17/67 454 ND v
67-2153B AS 04/17/67 454 0.014 0.014 v
67-5651 AS 09/14/67 604 ND v

* G means gross alpha counting; AS means alpha spectrometry.

Intakes and estimates of dose were prepared using CINDY Version 1.4 and LUDEP Version 2.05.
Intake was estimated using the Jones excretion model in CINDY and LUDEP.

Inhalation intake was estimated using the ICRP 66 respiratory tract model in LUDEP.

CINDY estimated dose derived using the ICRP 30, Part 4, General Systemic Model and weighting
factors; and LUDEP used the recommendations of ICRP 60.

Modeling:
CINDY and LUDEP were used to estimate the intake and dose with the following results:
Model Intake (pCi) CEDE (rem/Sv)

CINDY 110,000 34/0.34
LUDEP 92,000 6.5/0.065

Doses to individual organs and estimation of the effective dose equivalent using CINDY reported the
results in the table below.

Four urine samples were analyzed by alpha spectrometry and one early sample by gross alpha counting.
The gross alpha reported 1.76+/- 0.34 pCi/day; however this was not used in our analysis because of
suspected contamination from on-site collection of the samples. Two of four samples analyzed by alpha
spectrometry were performed in duplicate. Two of the four reported as NDA (no detectable activity) and
two reported four positive results. The four values were fit using CINDY and the Jones excretion model
to estimate an intake (110,000 pCi), organ doses, and a CEDE (34 rem/0.34 Sv; ICRP-30) as shown
above. LUDEP was also used to estimate an intake of 92,000 pCi and a CEDE (ICRP-60) of 6.5 rem
(0.065 Sv).

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-103
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Weighted Organ
Dose Equivalent Weighting Dose Equivalent

Organ (rem/Sv) Factors (remy/Sv)
Testes 49E+00/4.9E-02  2.5E-01  1.2E+00/1.2E-02
Breast 1.6E-04/1.6E-06 1.5E-01  2.4E-05/2.4E-07
Red Marrow 2.6E+01/2.6E-01 12E-01  3.2E+00/3.2E-02
Lung 1.3E+02/1.3E+00  1.2E-01  1.5E+01/1.5E-01
Thyroid 1.5E-04/1.5E-06 3.0E-02  4.6E-06/4.6E-08
Bone Surface 3.4E+02/3.4E+00  3.0E-02  1.0E+01/1.0E-01
Liver 6.1E+01/6.1E-01 6.0E-02  3.7E+00/3.7E-02
Other 5.8E+00/5.8E-02  6.0E-02  3.5E-01/3.5E-03
Lower Large Intestine 1.2E-02/1.2E-04 6.0E-02  7.5E-04/7.5E-06
Upper Large Intestine ~ 4.2E-03/4.2E-05 6.0E-02  2.5E-04/2.5E-06
Small Intestine 8.6E-04/8.6E-06 6.0E-02  5.1E-05/5.1E-07
Effective Dose Equivalent 3.4E+01/3.4E-01

Conclusion:

Based on the results of intake estimates and dose calculations, this individual received an intake of 92,000
to 110,000 pCi of **Pu resulting in a 50-year committed effective dose equivalent of 6.5 to 34 rem (0.065
to 0.34 Sv). That dose range from the cumulative dose (7 rem) from a lifetime (70 years) of exposure at
the current level (0.100 rem) for members of the public to almost five times that level. It is more than
one-half the working lifetime limit of 50 rem recommended by the National Council on Radiation
Protection and Measurements (NCRP). Significant health consequences are not associated with this dose

level.
Prepared By:

Name:

Signature:

Peer Reviewed By:

Name:

Signature:

Date:

Date:

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-104



&
S0L-1D "(B)2SS "0'S™N S 1V AorAug oY) jo suoIsIACid By} Jepun PejouISel S| JUBWINOOP SIU} JO SSEsleY

e, v T
e D et e

3 =

—ie

E il
TS ettty et D,

SR

INTERNAL‘ DOSE DATWWH 5

Soc.

SAMPLE GATE (395

JBASE (57-60]

FROM WOO 1 Apr

| OCCUPATION (61-62)

*ﬁ%@a‘%&“w

OATE RECE|VED

126 Apri1 1966

SAMPLE OLUME
Y

VOLUME ANALYZED
z~"’

ATE ANALYZED
1’.\';5?*- -w—x-rv—ﬂ'-«t-a» Wt

L

TECHNICIAN ASIGHATYRE AND DATE)

‘_..V

URINE 2 . FECES/BLOOO
Counter Number D . Chomber Number e ""‘ Coun'or Number
Counter Bkg. (cpm) |& 03 (Se2) 12 | Chom, Bkg. ‘(mv/sec) * Counter Bkg.
Counter Eff. (%) 7 T "7 | Counter EH. (x) -ﬁ‘* Counter Eff.’
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Counting Time ’ 55— ka—ﬂy\m W&JL,‘ Total Drift Time Counting Time { /
Gross cpm 202 > | Gross mv/sec ¥t Gross cpm
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Internal Dosimetry Evaluation Form
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MODE OF INTAKE: INTAKE DATE OR PERIOD:
X Inhalation [1 Injection 01/18/66 through 02/05/66 on-site
[J Ingestion [J Absorption 1/18/66 assumed start
[ Unknown [CINot applicable

SUMMARY OF EXPOSURE CONDITIONS:
Radionuclides/Respiratory Class/Particle Size: **°Pu/100% Class Y/1 pm AMAD
Date or Period of Evaluated Data: 6 urine samples from 02/05/66 to 09/07/67
Duration of Exposure: Unknown
Location of Exposure: Camp Wilson, near Palomares, Spain

EVALUATION DATA:
Air Sampling [] Attached ] In Process X Unavailable
Health Physics Survey Data [ Attached [ In Process B Unavailable
Bioassay — Urinalysis Attached ] In Process [] Unavailable
Fecal [] Attached ] In Process X Unavailable
Nasal Smears [ Attached ] In Process Unavailable
In Vivo 1 Attached [] In Process X Unavailable
Medical Treatment:
Skin Decontamination: [ Yes XINo Date:
Decorporation: [ Yes No Agent: Date:
Catharsis: [ Yes XINo Agent: Date:
Surgical excision: [ Yes XINo Date:

EVALUATION METHODOLOGY:
Assumptions:  Acute inhalation intake of 239y, 100% Class Y, 1 um AMAD particle size on 1/18/66

Code/Model used for: Intake Estimate: CINDY, Ver. 1.4/JONES
Dose Estimate: CINDY, Ver. 1.4/ICRP 30, Part 4, General Systemic Model

RESULTS SUMMARY
Estimated Intake Activity (pCi): 42,000
50 YR CEDE (rem) : 13 (0.13 Sv)

Organ Dose Equivalent Summary 50 YR CDE (rem/Sv)
Bone Surface 130/1.3
Lung 48/0.48
Liver 23/0.23
Red Marrow 10/0.10
Other 2.2/0.022
Testes 1.9/0.019
DOSE ASSESSOR: DATE: PEER REVIEWER: DATE:
Signature: Signature:
Print Name: Print Name:
SSN: SSN:
RECOMMENDATIONS:
Additional Bioassay Required [ Urinalysis [] Fecal [ In Vivo
Suggested Sampling Frequency:
Work Restrictions: N/A
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Preliminary Internal Dosimetry Case Narrative

Identification:

Name:
SSN:
Incidents:

Individual participated on site in response duties resulting from an accident involving three nuclear
weapons at Palomares, Spain on January 17, 1966. Individual may have been exposed to weapons
materials (primarily plutonium-239) by inhalation and ingestion from contaminated weapon and aircraft
debris, lands, and vegetation. Primary activities included search, radiological monitoring, recovery of
accident debris, and processing for disposal.

This individual arrived on site early in the response. Two urine sample data cards indicated exposures on
17 and 18 January 1966. An exposure date of 18 January 1966 corresponding to the first day of the
response was chosen as most conservative.

Previous Intake/Dose Assessments:

This assessment applies to Palomares accident activities only. No previous intakes or doses were
considered.

Other Information:

This individual was identified for follow-up sampling after the initial assessments in 1966. Follow-up
sampling was generally under more controlled conditions and analysis performed using more sensitive
and specific alpha spectrometry methods. Results of assessments at the time of the incident indicated
retained systemic body burdens using the Langham 1956 equation as show below.

Dates % Body Burden
2/5/66 -
7/28/66 7
2/22/67 2
5/2/67 0
9/7167 0

Radionuclide(s): *°Pu.
Assumptions/Basis/Data Sources:

Acute inhalation intake of Pu-239; 100% Class Y; 1 um AMAD particle size on 1/18/66. The date is the
first day of the period on station from 1/18/66 to 2/25/66.

Inhalation was assumed as the major route of entry because the primary contaminant was created by
explosion and fire and deposited in sandy soil and on buildings and plants. Conditions were generally
windy and significant activity was underway.

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-120



Revised Dose Evaluation Report
April 2001

Palomares Nuclear Weapons Accident

Dose was determined entirely from modeling intake based on the following urinalysis results for this
individual. The urine samples were collected over a period of time from the initial incident. Since this
individual was identified for further follow-up sampling, several results are available. The results for
samples collected on site were generally rejected because of sample contamination problems.

Elapsed Result Error
Sample *Analysis Date Days (pCi/day) (pCi/day) Included
66-921 G 02/05/66 18 1.95 0.072
66-4302 AS 07/28/66 191 0.140 0.0052 v
67-0652 AS 02/22/67 400 0.03 0.001 v
67-1638 AS 05/02/67 469 ND 4
67-4859 AS 09/07/67 597 ND v
67-4859B AS 09/07/67 597 ND v

* G means gross alpha counting; AS means alpha spectrometry.

Intakes and estimates of dose were prepared using CINDY Version 1.4 and LUDEP Version 2.05.
Intake was estimated using the Jones excretion model in CINDY and LUDEP.

Inhalation intake was estimated using the ICRP 66 respiratory tract model in LUDEP.

CINDY estimated dose derived using the ICRP 30, Part 4, General Systemic Model and weighting
factors; and LUDEP used the recommendations of ICRP 60.

Modeling:

CINDY and LUDEP were used to estimate the intake and dose with the following results:

Model Intake (pCi) CEDE (rem/Sv)
CINDY 42,000 13/0.13
LUDEP 140,000 9.5/0.095

Doses to individual organs and estimation of the effective dose equivalent using CINDY reported the
following results:

Weighted Organ
Dose Equivalent Weighting Dose Equivalent

Organ (rem/Sv) Factors (rem/Sv)
Testes 1.9E+00/1.9E-02  2.5E-01 4.7E-01/4.7E-03
Breast 6.2E-05/6.2E-07 1.5E-01 9.3E-06/9.3E-08
Red Marrow 1.0E+01/1.0E-01 1.2E-01 1.2E+00/1.2E-02
Lung 4.8E+01/4.8E-01 1.2E-01  5.8E+00/5.8E-02
Thyroid 5.9E-05/5.9E-07 3.0E-02 1.8E-06/1.8E-08
Bone Surface 1.3E+02/1.3E+00  3.0E-02  3.9E+00/3.9E-02
Liver 2.3E+01/2.3E-01  6.0E-02  1.4E+00/1.4E-02
Other 2.2E+00/2.2E-02  6.0E-02 1.3E-01/1.3E-03
Lower Large Intestine 4.8E-03/4.8E-05 6.0E-02 2.9E-04/2.9E-06
Upper Large Intestine 1.6E-03/1.6E-05 6.0E-02  9.6E-05/9.6E-07
Small Intestine 3.3E-04/3.3E-06 6.0E-02  2.0E-05/2.0E-07

Effective Dose Equivalent

1.3E+01/1.3E-01
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Four urine samples (one in duplicate) were analyzed by alpha spectrometry and one early sample by gross
alpha counting. The gross alpha reported 1.95 +/- 0.84 pCi/day; however this was not used in our
analysis because of suspected contamination from on-site collection of the samples. Two of four samples
analyzed by alpha spectrometry were reported as NDA (no detectable activity) and two were reported
with a positive result. The four values were fit using CINDY and the Jones excretion model to estimate an

" intake (42,000 pCi), organ doses, and a CEDE (13 rem/0.013 Sv; ICRP-30) as shown above. LUDEP
was also used to estimate an intake of 140,000 pCi and a CEDE (ICRP-60) of 9.5 rem (0.095 Sv).

Conclusion:

Based on the results of intake estimates and dose calculations, this individual received an intake of 42,000
to 140,000 pCi of *Pu resulting in a 50-year committed effective dose equivalent of 9.5 to 13 rem (0.095
t0 0.13 Sv). That dose level is more than the cumulative dose (7 rem) from a lifetime (70 years) of
exposure at the current level (0.100 rem) for members of the public. It is less than one-half the working
lifetime limit of 50 rem recommended by the National Council on Radiation Protection and
Measurements (NCRP). Serious health consequences are not associated with this dose level.

Prepared By:

Name:

Signature: Date:

Peer Reviewed By:

Name:

Signature: Date:
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Internal Dosimetry Evaluation Form
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SSN:

MODE OF INTAKE: INTAKE DATE OR PERIOD:
Inhalation [] Injection 1/18/66 through 2/19/66, assumed
[J Ingestion [[] Absorption 1/18/66 assumed start.
] Unknown [CINot applicable

SUMMARY OF EXPOSURE CONDITIONS:

Duration of Exposure: Unknown

Radionuclides/Respiratory Class/Particle Size: 2**Pw/100% Class Y/1 um AMAD
Date or Period of Evaluated Data: 5 urine samples from 02/20/66 to 08/25/67

Location of Exposure: Camp Wilson, near Palomares, Spain

EVALUATION DATA:
Air Sampling [ Attached
Health Physics Survey Data [ Attached
Bioassay — Urinalysis Attached
Fecal [ Attached
Nasal Smears [] Attached
In Vivo [] Attached
Medical Treatment:
Skin Decontamination: [] Yes
Decorporation: [] Yes
Catharsis: [] Yes
Surgical excision: [] Yes

EVALUATION METHODOLOGY:

Estimated Intake Activity (pCi): 64,000
50 YR CEDE (rem) : 20 (0.20 Sv)

[1 In Process B4 Unavailable

] In Process Xl Unavailable

[] In Process [C] Unavailable

[ In Process B4 Unavailable

] In Process X Unavailable

[ In Process [X] Unavailable

XINo Date:

XINo Agent: Date:
XINo Agent: Date:
KXINo Date:

Acute inhalation intake of ***Pu, 100% Class Y, 1 pum AMAD particle size on 1/18/66

CINDY, Ver. 1.4/ICRP 30, Part 4, General Systemic Model

Assumptions:
Code/Model used for: Intake Estimate: CINDY, Ver. 1.4/JONES
Dose Estimate:
RESULTS SUMMARY

Suggested Sampling Frequency:

Organ Dose Equivalent Summary 50 YR CDE (rem/Sv)
Bone Surface 200/2.0
Lung 73/0.73
Liver 36/0.36
Red Marrow 15/0.15
Other 3.4/0.034
Testes 2.9/0.029
DOSE ASSESSOR: DATE: PEER REVIEWER: DATE:
Signature: Signature:
Print Name: Print Name:
SSN: SSN:
RECOMMENDATIONS:
Additional Bioassay Required [1 Urinalysis [ Fecal [ In Vivo

Work Restrictions: N/A
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Preliminary Internal Dosimetry Case Narrative

Individual participated on site in response duties resulting from an accident involving three nuclear
weapons at Palomares, Spain on January 17, 1966. Individual may have been exposed to weapons
materials (primarily plutonium-239) by inhalation and ingestion from contaminated weapon and aircraft
debris, lands, and vegetation. Primary activities included search, radiological monitoring, recovery of
accident debris, and processing for disposal.

Identification:

Name:
SSN:

Incidents:

This individual arrived on site early in the response. One urine sample data card indicated an exposure of
January 1966. An exposure date of 18 January 1966 corresponding to the first day of the response was
chosen as most conservative. One urine sample was collected on-site on 20 February 1966. The exposure
date was assumed to end on 10 February 1966.

Previous Intake/Dose Assessments:

This assessment applies to Palomares accident activities only. No previous intakes or doses were
considered.

Other Information:

This individual was identified for follow-up sampling after the initial assessments in 1966. Follow-up
sampling was generally under more controlled conditions and analysis performed using more sensitive
and specific alpha spectrometry methods. Results of assessments at the time of the incident indicated
retained systemic body burdens using the Langham 1956 equation as shown below.

Dates % Body Burden
2/20/66 -

6/9/66
1/21/67
4/25/67
8/25/67

SO

Radionuclide(s): 2*Pu.
Assumptions/Basis/Data Sources:

Acute inhalation intake of Pu-239; 100% Class Y; 1 pm AMAD particle size on 1/18/66. The date is the
first day of the period on station from 1/18/66 to 2/19/66.

Inhalation was assumed as the major route of entry because the primary contaminant was created by
explosion and fire and deposited in sandy soil and on buildings and plants. Conditions were generally
windy and significant activity was underway.

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-135
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Dose was determined entirely from modeling intake based on the following urinalysis results for this
individual. The urine samples were collected over a period of time from the initial incident. Since this
individual was identified for further follow-up sampling, several results are available. The results for
samples collected on site were generally rejected because of sample contamination problems.

: Elapsed Result Error
Sample *Analysis Date Days (pCi/day) (pCi/day) Included
66-1037 G 02/20/66 33 2.38 1.64
66-3405B AS 06/09/66 142 0.174 0.125 v
67-0349 AS 01/21/67 368 0.0218 0.0157 v
67-1495 AS 04/25/67 462 0.00721 0.00723 v
67-4316 AS 08/25/67 584 ND v

* G means gross alpha counting; AS means alpha spectrometry.

Intakes and estimates of dose were prepared using CINDY Version 1.4 and LUDEP Version 2.05.
Intake was estimated using the Jones excretion model in CINDY and LUDEP.

Inhalation intake was estimated using the ICRP 66 respiratory tract model in LUDEP.

CINDY estimated dose derived using the ICRP 30, Part 4, General Systemic Model and weighting
factors; and LUDEP used the recommendations of ICRP 60.

Modeling:

CINDY and LUDEP were used to estimate the intake and dose with the following results:

Model Intake (pCi) CEDE (rem/Sv)
CINDY 64,000 20/0.20
LUDEP 37,000 2.6/0.026

Doses to individual organs and estimation of the effective dose equivalent using CINDY reported the
following results:

Weighted Organ
Dose Equivalent  Weighting Dose Equivalent

Organ (rem/Sv) Factors (rem/Sv)
Testes 2.9E+00/2.9E-02  2.5E-01 7.1E-01/7.1E-03
Breast 9.5E-05/9.5E-07 1.5E-01 1.4E-05/1.4E-07
Red Marrow 1.5E+01/1.5E-01 1.2E-01 1.8E+00/1.8E-02
Lung 7.3E+01/7.3E-01 1.2E-01  8.8E+00/8.8E-02
Thyroid 8.9E-05/8.9E-07 3.0E-02  2.7E-06/2.7E-08
Bone Surface 2.0E+02/2.0E+00  3.0E-02  6.0E+00/6.0E-02
Liver 3.6E+01/3.6E-01 6.0E-02  2.1E+00/2.1E-02
Other 3.4E+00/3.4E-02  6.0E-02  2.0E-01/2.0E-03
Lower Large Intestine 7.3E-03/7.3E-05 6.0E-02  4.4E-04/4 4E-06
Upper Large Intestine 2.4E-03/2.4E-05 6.0E-02 1.5E-04/1.5E-06
Small Intestine 5.0E-04/5.0E-06 6.0E-02  3.0E-05/3.0E-07
Effective Dose Equivalent 2.0E+00/2.0E-02

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-136
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Four urine samples were analyzed by alpha spectrometry and one early sample by gross alpha counting.
The gross alpha reported 2.38 +/- 1.64 pCi/day; however this was not used in our analysis because of
suspected contamination from on-site collection of the samples. One of four samples analyzed by alpha
spectrometry was reported as NDA (no detectable activity) and three were reported with a positive result.
The four values were fit using CINDY and the Jones excretion model to estimate an intake (64,000 pCi),
organ doses, and a CEDE (20 rem/0.20 Sv; ICRP-30) as shown above. LUDEP was also used to estimate
an intake of 37,000 pCi and a CEDE (ICRP-60) of 2.6 rem (0.026 Sv).

Conclusion:

Based on the results of intake estimates and dose calculations, this individual received an intake of ranges
from 37,000 to 64,000 pCi of ***Pu resulting in a 50-year committed effective dose equivalent of 2.6 to 20
rem (0.026 to 0.20 Sv). That dose ranges from over one-half of the cumulative dose (7 rem) from a
lifetime (70 years) of exposure at the current level (0.100 rem) for members of the public to about three
times the level. It also ranges to about one-half the working lifetime limit of 50 rem recommended by the
National Council on Radiation Protection and Measurements (NCRP). Significant health consequences
are not associated with these dose levels.

Prepared By:

Name:

Signature: Date:

Peer Reviewed By:

Name:

Signature: Date:
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Counter Number Y3 Chamber Numbar Countar Number |
Counter Bkg. (epm) 3z Cham, Bkg. (mv/sec) Countar Bkg.
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INTERNAL DOSE DATA

B s e \"

T
Ik

NAME (LAS'I‘I PIRSTI M.!.I &
SAMPLE NO, (33-36)

so“

TYPE

SAMPLE (30) TYPE ANAL. (31-32)

Lt Col Urine
AMPLE DATE (39 - 44) EXPOSURE
66-3405 FroM8 June 66 T0 9 June 66 0ATE Jan 66 TvPE
BASE (S7-60) Hq 8 AF OCCUPATION (61-62) REQUESTED BY
Westover AFB, Mass .
OATE RECEIVED SAMPLE VOLUME VOLUME ANALYZED DATE ANALYZED
14 June 1966 /92024 10 70 X
TECHNICIAN (SIGNATURE AND DATE)
URINE RADON FECES /81000
Counter Number Chamber Number . Counter Number
Counter Bkg. (cpm) Chom. Bkg. (mv/sec) Counter Bkg.
Counter Eff. (%) Counter Eff. (%) Couater Eff.
Date/Time — Stort Millivolt — Stact Date/Time — Stort
— Stop Millivolt — Stop ~ Stop

Total Counts

Total Millivots

Total Counts

Counting Time

Total Drift Time

Counting Time

Gross cpm Gross mv / sec Gross cpm

Bkg. Cpm Bkg. Mv/ sec Bkg. cpm

Net cpm Net mv/ sec net cpm

dpm curies/mv dpm

& 1‘“._ (69-74) litter (69-74) dps/cc
drrection Neutron Dose (rads) (63<68)I

1 Beta V4 I | D(q) (63-68) uc/mg (69-74)

D(o) (63-68) |22 M (ovy 607 D(q) (63-68) J

o . = R |
SOCIAL SECURITY NUMBER: SAMPLE NUMBER:

NAME :

AIR FORCE BASE

RESULTS OF ANALYSIS

S

% gfcme‘/r 2 Serr

SAMALE

[C] Repeat the somple for the following reason:

( ) Sigaificant activity in recently analyzed sample (s)

Data required to establish dose

Improper flask used

()
)
() Other
)

Sug‘ge sted sampling schedule

SIGNATURE :

DATE:

ONE TIME FORM. OBSOLETE AFTER 30 JUN 66.

(MCGSCPF, RAG, 4 APR 66)

AFLC-WPAF B—APR 66 2500
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Palomares Nuclear Weapons Accident

Internal Dosimetry Evaluation Form

pm— Revised Dose Evaluation Report

April 2001

MODE OF INTAKE: INTAKE DATE OR PERIOD:
Xl Inhalation [ Injection 01/18/66 through 02/13/66 on-site
[] Ingestion [J Absorption 1/18/66 assumed start.
[] Unknown [INot applicable

SUMMARY OF EXPOSURE CONDITIONS:
Radionuclides/Respiratory Class/Particle Size: *’Pu/100% Class Y/1 pm AMAD
Date or Period of Evaluated Data: 5 urine samples from 01/21/66 to 08/10/67
Duration of Exposure: Unknown
Location of Exposure: Camp Wilson, near Palomares, Spain

EVALUATION DATA:
Air Sampling [ Attached [ In Process B< Unavailable
Health Physics Survey Data [ Attached [] In Process X Unavailable
Bioassay — Urinalysis X Attached [ In Process [] Unavailable
Fecal [ Attached ] In Process DXl Unavailable
Nasal Smears [ Attached ] In Process BX] Unavailable
In Vivo [ Attached 1 In Process X Unavailable
Medical Treatment:
Skin Decontamination: [ Yes No Date:
Decorporation: [ Yes DKXINo Agent: Date:
Catharsis: [ Yes XINo Agent: Date:
Surgical excision: [ Yes XINo Date:

EVALUATION METHODOLOGY:
Assumptions:  Acute inhalation intake of °Pu, 100% Class Y, 1 um AMAD particle size on 1/18/66
Code/Model used for: Intake Estimate: CINDY, Ver. 1.4/JONES

Dose Estimate: CINDY, Ver. 1.4/ICRP 30, Part 4, General Systemic Model

RESULTS SUMMARY
Estimated Intake Activity (pCi): 76,000
50 YR CEDE (rem) : 23 (0.23 Sv)

Suggested Sampling Frequency:
Work Restrictions: N/A

Organ Dose Equivalent Summary 50 YR CDE (rem/Sv)
Bone Surface 240/2.4
Lung 87/0.87
Liver 42/0.42
Red Marrow 18/0.18
Other 4.0/0.040
Testes 3.4/0.034
DOSE ASSESSOR: DATE: PEER REVIEWER: DATE:
Signature: Signature:
Print Name: Print Name:
SSN: SSN:
RECOMMENDATIONS:
Additional Bioassay Required [] Urinalysis [ Fecal [ In Vivo

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a)
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Palomares Nuclear Weapons Accident - Revised Dose Evaluation Report

April 2001

Preliminary Internal Dosimetry Case Narrative

Identification:

Name:
SSN:

Incidents:

Individual participated on site in response duties resulting from an accident involving three nuclear
weapons at Palomares, Spain on January 17, 1966. Individual may have been exposed to weapons
materials (primarily plutonium-239) by inhalation and ingestion from contaminated weapon and aircraft
debris, lands, and vegetation. Primary activities included search, radiological monitoring, recovery of
accident debris, and processing for disposal.

This individual arrived on site early in the response. One urine sample data card indicated exposure
during Jan 66. An exposure date of 18 Jan 66 corresponding to the first day of the response was chosen as
most conservative. The sample taken on 7 March 1966 is assumed to end exposure on 6 March 1966.

Previous Intake/Dose Assessments:

This assessment applies to Palomares accident activities only. No previous intakes or doses were
considered.

Other Information:

This individual was identified for follow-up sampling after the initial assessments in 1966. Follow-up
sampling was generally under more controlled conditions and analysis performed using more sensitive
and specific alpha spectrometry methods. Results of assessments at the time of the incident indicated
retained systemic body burdens using the Langham 1956 equation as shown below.

Dates % Body Burden
1/21/66 -
5/27/66 7
1/20/67 3
4/17/67 0
8/10/67 0

Radionuclide(s): *’Pu.
Assumptions/Basis/Data Sources:

Acute inhalation intake of Pu-239; 100% Class Y; 1 pum AMAD particle size on 1/18/66. The date is the
first day of the period on station from 1/18/66 to 2/13/66.

Inhalation was assumed as the major route of entry because the primary contaminant was created by
explosion and fire and deposited in sandy soil and on buildings and plants. Conditions were generally
windy and significant activity was underway.

Release of this document is restricted under the prpvisions of the Privacy Act, 5 U.S.C. 552(a). C.1-178
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Dose was determined entirely from modeling intake based on the following urinalysis results for this
individual. The urine samples were collected over a period of time from the initial incident. Since this
individual was identified for further follow-up sampling, several results are available. The results for
samples collected on site were generally rejected because of sample contamination problems.

Elapsed Result Error
Sample *Analysis Date Days (pCi/day) (pCi/day) Included
66-244 G 01/21/66 3 0.796 0.788
66-3263 AS 05/27/66 129 0.206 0.078 v
67-0351 AS 01/20/67 367 0.0348 0.0206 v
67-1665 AS 04/17/67 454 ND v
67-3859 AS 08/10/67 569 ND v

* G means gross alpha counting; AS means alpha spectrometry.

Intakes and estimates of dose were prepared using CINDY Version 1.4 and LUDEP Version 2.05.
Intake was estimated using the Jones excretion model in CINDY and LUDEP.

Inhalation intake was estimated using the ICRP 66 respiratory tract model in LUDEP.

CINDY estimated dose derived using the ICRP 30, Part 4, General Systemic Model and weighting
factors; and LUDEP used the recommendations of ICRP 60.

Modeling:
CINDY and LUDEP were used to estimate the intake and dose with the following results:
Model  Intake (pCi) CEDE (rem/Sv)

CINDY 76,000 23/0.23
LUDEP 160,000 11/0.11

Doses to individual organs and estimation of the effective dose equivalent using CINDY reported the
following results:

Weighted Organ
Dose Equivalent  Weighting Dose Equivalent

Organ (rem/Sv) Factors (rem/Sv)
Testes 34E+00/3.4E-02  2.5E-0l 8.5E-01/8.5E-03
Breast 1.1E-04/1.1E-06 1.5E-01 1.7E-05/1.7E-07
Red Marrow 1.8E+01/1.8E-01 1.2E-01  2.2E+00/2.2E-02
Lung 8.7E+01/8.7E-01 1.2E-01 1.0E+01/1.0E-01
Thyroid 1.1E-04/1.1E-06 3.0E-02  3.2E-06/3.2E-08
Bone Surface 2.4B+02/2.4E+00  3.0E-02  7.1E+00/7.1E-02
Liver 4.2E+01/4.2E-01 6.0E-02  2.5E+00/2.5E-02
Other 4.0E+00/4.0E-01 6.0E-02  24E-01/2.4E-03

Lower Large Intestine ~ 8.6E-03/8.6E-05 6.0E-02  5.2E-04/5.2E-06
Upper Large Intestine  2.9E-03/2.9E-05 6.0E-02 1.7E-04/1.7E-06
Small Intestine 5.9E-04/5.9E-06 6.0E-02  3.6E-05/3.6E-07
Effective Dose Equivalent 2.3E+01/2.3E-01

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-179
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Four urine samples were analyzed by alpha spectrometry and one early sample by gross alpha counting.
The gross alpha reported 0.796 +/- 0.788 pCi/day; however this was not used in our analysis because of
suspected contamination from on-site collection of the samples. Two of four analyzed by alpha
spectrometry were reported as NDA (no detectable activity) and two were reported with a positive result.
The four values were fit using CINDY and the Jones excretion model to estimate an intake (76,000 pCi),
organ doses, and a CEDE (23 rem/0.23 Sv; ICRP-30) as shown above. LUDEP was also used to estimate
an intake of 160,000 pCi and a CEDE (ICRP-60) of 11 rem (0.11 Sv).

Conclusion:

Based on the results of intake estimates and dose calculations, this individual received an intake of 76,000
to 160,000 pCi of *’Pu resulting in a 50-year committed effective dose equivalent of 11 to 23 rem (0.11
to 0.23 Sv). That dose range is more than the cumulative dose (7 rem) from a lifetime (70 years) of
exposure at the current level (0.100 rem) for members of the public. It is less than one-half the working
lifetime limit of 50 rem recommended by the National Council on Radiation Protection and
Measurements (NCRP). This dose level represents slightly more than three years at the current limit (5
rem) for workers and is not associated with significant effects on health.

Prepared By:

Name:

Signature: Date:

Peer Reviewed By:

Name:

Signature: Date: __April 28 2000
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- RESAMPLE JUN6 1966 E-EH E
FR 13338 INTERNAL DOSE DATA H H Ba '
HA =20 SOC. SEC. NO. (21-239) TVPE SAMPLE (30 TYPE ANAL. (Fy-32
- 0 e |- Spain {
SAMPLE NO. (33-30) SAMPLE DATE (39 - EXPOSURE
Lo “}363 .FroM 26 May 1966 7o 27 May 1966 OATE Tvee
GASE (57-60) 5 OCCUPATION (61-62) REQUESTED BY
5b7 \Cothpd) " Gapt, Sheets —
OATE RECEIVED . SAMPLE VOLUME VOLUME ANALVZED DATE ANALYZEOD
ti Torare. SO [960m | 1370 mI i 5
TECHNICIAN (SIGHATURE AND DATE) . M /I '//,
NMC W, ol b dLoed
URINE 23 | 239 . RADON A FECES /81 QoD
Counter Number Speecd Sace— Chomber Number A-s5! Couater Number
Counter Bkg. (cpm)i| 7 /{ Chen. Bkg. (mv/sec) [Fo5 - B2 Counter Bkg.
Counter Efi. (%) |34 SA¥ 318 4. | Counter Eff. (%) Counter Eff.
Dote/Time —Stort |/ 5 &P £6 | 08/3 A= Millivolt — Start 55— 69 | Date/Time — Stoct
—Stop Millivolt — Stop — Stop
Total Counts 3 L Total Millivots Total Counts
Counting Time /6T y4i12} Total Drift Time Counting Time A
Gross cpm 2.67 0.0F Gross mv / sec Gross cpm /
Bkg. Cpm Bkg. Mv/ sec Bkg. cpm !/
Net cpm Net mv/ sec net cpm
o 75 REC 7% 2 eesgme Y fic 19,6 dpm
dpm/24 he. (69-74) litter (69-74) dps /cc
K 40 Corvectiog Neutron Dose (rads) (63:68) |
Wethum PC/5PA | 0206 £ 0,078 [ < D(q) (63-68) uc/mg (69-74)
D(q) (63-68) - D (q) (63-68)
NAME ; SOCIAL SECURITY NUMBER : SAMPLE NUMBER:
AlR FORCE BASE
B097
RESULTS OF 4»«2?;?_ .20 o€ 75 AT IZES Pocom fosa B
GhL vl - (560 dolybueden— 007 168 pe/R
v gl —~ (370 0.2 88
] Repeat the sample for the following reason:
( ) Significant activity in recently analyzed sample (s)
( ) Data required to establish dose
( ) Improper Hask used
() Other —
( ) Suggested sompling schedul
SIGNATURE : DATE:
HW :2?';2 8 PREVIOUS EDITIONS OF THIS FORM ARE OBSOLETE AF-WP-O-MAY 62 SM
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REQUESTED BY

DATE ANALYZED

"DATE RECEIVED

AN 25 1966

SAMPLE VOLUME

So

"VOLUME ANALYZED

TECHNICIAN (SIGNATURE AND DATE)

URINE BRIOSS ALPHA RADON FECES /BLOOD
Countet Number Chamber Number . Countar Numbet

Cham. Bkg. (mv/sec)

Counter Bkg.

Counter Bkg. (epm!

Counter Eff. (%) 7%

Counter Eff. (%)

Counter Eff.

Millivolt — Start

Date/Time — Stort

Date/Time ~ Start

— Step

g Millivolt = Stop

Total Counti >~ EFNE Total Milllvots Total Counts

Counting Time ‘:f,f Total Drift Time Counting Time

Gross cpm 0, 5EX> Gross mv/ sec Gross cpm

Bkg. Cpm 01436 Bkg. My /sec Bkg. cpm

Net cpm o, i€ Net mv/ sec i net cpm

dpm curles/my +'-\ dpm

dom/24 b (69+74) litter (69-74) 4 N/ | desrec

K 40 Correction (~\ / Neutron Dose (rads) (63-66)|
il Nat Beta D(q) (3-68) Z. ve/mg (69-74)

D(q) (83-68)
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F

ifm ORCE BASE (60-71
inasey AS Gerueny

DATE ANALYZED (81-84) DAJE_COUNTE
2 ded 67

DATE COLLECTED

Ian 20 A7

ot
! I EXPOSURE DATK

SAMPLE WEIG)IZV%USM_E z

| wgg_p?}vjt.wn:n

OTHER DATA

ENYIRONMENTAL SAMPLES

COUNTER & EFFICIENCY

TJOTAL COUNTS & MINUTES

GROSS CPM

BKG CPM & MINUTES

NET CPM

N
W

YIELD

BIOLOGICAL SAMPLES

RADON

COUNTER & EFFICIENCY

ol T

TOTAL COUNTS & MINUTES

Yoo

GROSS CPM

BKG CPM'A MINUTES

fod

NET CPM

YIELD

!
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"
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5™
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A G &
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200 o>

OTHER DATA
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—
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2 XY
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2
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TYPE se 7 P iUl 8HL MO,
ORI E A 673859
SUBMITTEE e
| e iR FHE AT TR < o (4D /
DATE COLLECTED DATE RECD EXPOSURE DATE(S) TOTAL WT OR VOL WT Of VOU ANALYZEO

6 A €7 | sy Ass 67 I o f 24 o e (2 YO Wl
ANALYSIS DES(RED Pd 1_33 '

reeorwancss | ASP 2341 236
wwasow  |#] =2
wwesaons |ogh— O | [T2
werwome  lggo— 0| 5

MET CTS PER MIN

1 20|22

i
z

35 4311 20]22

1
B

s Q

GR ALPHA OIS

GR ALPHA

GR ALPHA PER 24 HR

DATE CTD

G® BETA DIS

GR BETA

GR BETA PER 24 HR

DATE CTD

GR ALPHA SYS

DATE CTD

GR BETA SUS NUCUDE ACTIVITY

DATE CTO fz{/{z}q /{/A A

NET BETA PER 24 HR

D
=

1G1967

SAMPLE WT DIS

SAMPLE WT SUS

sampevoL 0 —] -

recovery % %

ELAPSED TIME

SYSTEMIC 8ODY
BUROEN

CRITICAL ORGAN
BONE
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DEPARTMENT OF THE AIR FORCE
UNITED STATES AIR FORCE HOSPITAL WIESBADEN
APO NEW YORK 09220

REPLY TO
ATTN OF: MSMH

SUBJECT : Long-Texrm Studies on Selected Participants
of Pelomares Inoident

10:  USAF Radl Health Ieb (SGHW)
Wright-Patterson AFB, Ohio. 45433

Contact has been made with Lt 0010ne1_ concerning
the subject matter. He has agreed to participate in this
program and arrangements were made for collection of samples.

— Request sample containers and further instructions be forwarded
at your convenience. -

1st Lt, USAF, BSC
Bio-kiiviY¥onmental Engineer

Goeth {3"9267
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’ ‘ DEPARTMENT OF THE AIR FORCE FE
' . ' © USAF RADIOLOGICAL 'HEALTH LABORATORY (AFLC) L .

WRlGHT‘PA'ITERSON AR FORCE ‘BASE. OHIO 454!3/

51D -

e SGHW - | 7 Deé'l‘?@-

: S ,s'L’u-j"scr Long-Term Medmal Follow Up, Palomares Operatxon ‘Urine :
e o e " Studies. for mPu. R | SN AT ! o

o vecol LN 2l

i USA¥ ti0sp er o i Tt

APO New York 09220 . - '

1. As a result of your splendid cooperation in this prégram,
B it is p0551b‘e to dzscontmue furthex samplmg.

- 5 . e R = iR e e et g v bt g

) Z. Our results show that your health 1s in no Jeopa.rdy from .
retention of radioactive materials as a result of pa.rt1c1pat1on m
subject operation.
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C-Quens ,
Sequential folder containing fifteen 80-mcg. tablets of mestranol l

plus five tablets each combining 80 mcg. mestranol and 2 mg.
chlormadinone acetate.

A More Physiological Approach to Oral Contraception ;
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— ] s SN

MODE OF INTAKE: INTAKE DATE OR PERIOD:
X Inhalation [ Injection 2/01/66 through 4/02/66 on-site
[J Ingestion [ Absorption 2/01/66 assumed start.
[J Unknown [“INot applicable

SUMMARY OF EXPOSURE CONDITIONS:
Radionuclides/Respiratory Class/Particle Size: 2*Pu/100% Class Y/1 pum AMAD
Date or Period of Evaluated Data: 4 urine samples from 08/30/66 to 08/23/67
Duration of Exposure: Unknown
Location of Exposure: Camp Wilson, near Palomares, Spain

EVALUATION DATA:
Air Sampling . [ Attached 1 In Process X Unavailable
Health Physics Survey Data [] Attached 1 In Process [X] Unavailable
Bioassay — Urinalysis X Attached [} In Process [[] Unavailable
Fecal [ Attached [] In Process [X Unavailable
Nasal Smears [] Attached [] In Process [X Unavailable
In Vivo [ Attached ] In Process X Unavailable
Medical Treatment:
Skin Decontamination: [ Yes XINo Date:
Decorporation: [ Yes XINo Agent: Date:
Catharsis: [ Yes XINo Agent: Date:
Surgical excision: [ Yes KINo Date:

EVALUATION METHODOLOGY:
Assumptions: ~ Acute inhalation intake of 2’Pu, 100% Class Y, 1 pm AMAD particle size on 2/01/66
Code/Model used for: Intake Estimate: CINDY, Ver. 1.4/JONES

Dose Estimate: CINDY, Ver. 1.4/ICRP 30, Part 4, General Systemic Model

RESULTS SUMMARY
Estimated Intake Activity (pCi): 72,000
50 YR CEDE (rem) : 22 (0.22 Sv)

Additional Bioassay Required
Suggested Sampling Frequency:
Work Restrictions: N/A

[] Urinalysis [ Fecal

Organ Dose Equivalent Summary 50 YR CDE (rem/Sv)
Bone Surface 220/2.2
Lung 82/0.82
Liver 40/0.40
Red Marrow 17/0.17
Other 3.8/0.038
Testes 3.2/0.032
DOSE ASSESSOR: DATE: PEER REVIEWER: DATE:
Signature: Signature:
Print Name: Print Name:
SSN: SSN:
RECOMMENDATIONS:

] In Vivo
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1

Preliminary Internal Dosimetry Case Narrative

Identification:

Name:
SSN:

Incidents:

Individual participated on site in response duties resulting from an accident involving three nuclear
weapons at Palomares, Spain on January 17, 1966. Individual may have been exposed to weapons
materials (primarily plutonium-239) by inhalation and ingestion from contaminated weapon and aircraft
debris, lands, and vegetation. Primary activities included search, radiological monitoring, recovery of
accident debris, and processing for disposal.

This individual arrived on site early in the response. One urine sample data card indicated an exposure of
February. An exposure date of 1 February 1966 corresponding to the first day on-site exposure was
chosen as most conservative. It was assumed that the individual left on 4 April 1966 ending the exposure
period on 2 April 1966.

Previous Intake/Dose Assessments:

This assessment applies to Palomares accident activities only. No previous intakes or doses were
considered.

Other Information:

This individual was identified for follow-up sampling after the initial assessments in 1966. Follow-up
sampling was generally under more controlled conditions and analysis performed using more sensitive
and specific alpha spectrometry methods. Results of assessments at the time of the incident indicated
retained systemic body burdens using the Langham 1956 equation as shown below.

Dates % Body Burden
8/30/66 7
1/13/67 4
5/14/67 0
8/23/67 0

Radionuclide(s): °Pu.
Assumptions/Basis/Data Sources:

Acute inhalation intake of Pu-239; 100% Class Y; | um AMAD particle size on 2/01/66. The date is the
first day of the period on station from 2/01/66 to 4/02/66.

Inhalation was assumed as the major route of entry because the primary contaminant was created by
explosion and fire and deposited in sandy soil and on buildings and plants. Conditions were generally
windy and significant activity was underway.

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-194
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Dose was determined entirely from modefing intake based on the following urinalysis results for this !
individual. The urine samples were collected over a period of time from the initial incident. Since this
individual was identified for further follow-up sampling, several results are available. The results for
samples collected on site were generally rejected because of sample contamination problems.

Elapsed Result Error
Sample *Analysis Date Days (pCi/day) (pCi/day) Included
66-4565 AS 08/30/66 210 0.174 0.125 v
67-0375 AS 01/13/67 346 0.0478 0.0218 v
67-1788B AS 05/14/67 467 0.01 0.01 v
674417 AS 08/23/67 568 ND v

* G means gross alpha counting; AS means alpha spectrometry.

Intakes and estimates of dose were prepared using CINDY Version 1.4 and LUDEP Version 2.05.
Intake was estimated using the Jones excretion model in CINDY and LUDEP.

Inhalation intake was estimated using the ICRP 66 respiratory tract model in LUDEP.

CINDY estimated dose derived using the ICRP 30, Part 4, General Systemic Model and weighting
factors; and LUDEP used the recommendations of ICRP 60.

Modeling:
CINDY and LUDEP were used to estimate the intake and dose with the following results:
Model  Intake (pCi) CEDE (rem/Sv)

CINDY 72,000 22/0.22
LUDEP 62,000 4.4/0.044

Doses to individual organs and estimation of the effective dose equivalent using CINDY reported the
following results:

Weighted Organ
Dose Equivalent Weighting  Dose Equivalent

Organ (rem/Sv) Factors (rem/Sv)
Testes 3.2E+00/3.2E-02  2.5E-01 8.0E-01/8.0E-03
Breast 1.1E-04/1.1E-06  1.5E-01 1.6E-05/1.6E-07
Red Marrow 1.7E+01/1.7E-01  1.2E-01 2.1E+00/2.1E-02
Lung 8.2E+01/8.2E-01  1.2E-01 9.9E+00/9.9E-02
Thyroid 1.0E-04/1.0E-06  3.0E-02 3.0E-06/3.0E-08
Bone Surface 2.2E+02/2.2E+00  3.0E-02 6.7E+00/6.7E-02
Liver 4.0E+01/4.0E-01  6.0E-02 2.4E+00/2.4E-02
Other 3.8E+00/3.8E-02  6.0E-02 2.3E-01/2.3E-03

Lower Large Intestine ~ 8.2E-03/8.2E-05  6.0E-02 4.9E-04/4.9E-06
Upper Large Intestine ~ 2.7E-03/2.7E-05  6.0E-02 1.6E-04/1.6E-06
Small Intestine 5.6E-04/5.6E-06  6.0E-02 3.4E-05/3.4E-07
Effective Dose Equivalent 2.2E+01/2.2E-01
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Four urine samples were analyzed by alpha spectrometry.( One of the four samples analyzed by alpha
spectrometry was reported as NDA (no detectable activity) and three were reported with a positive result.
The four values were fit using CINDY and the Jones excretion model to estimate an intake (72,000 pCi),
organ doses, and a CEDE (22 rem/0.22 Sv; ICRP-30) as shown above. LUDEP was also used to estimate
an intake of 62,000 pCi and a CEDE (ICRP-60) of 4.4 rem (0.044 Sv).

Conclusion:

Based on the results of intake estimates and dose calculations, this individual received an intake of 62,000
to 72,000 pCi of **’Pu resulting in a 50-year committed effective dose equivalent of 4.4 to 22 rem (0.044
to 0.22 Sv). That dose ranges from less than to about three times the cumulative dose (7 rem) from a
lifetime (70 years) of exposure at the current level (0.100 rem) for members of the public. It is less than
one-half the working lifetime limit of 50 rem recommended by the National Council on Radiation
Protection and Measurements (NCRP). Significant health consequences are not associated with this dose
level.

Prepared By:

Name:

Signature: Date:

Peer Reviewed By:

Name:

Signature: Date:

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-196



0 /"‘M

I b

reees

1UspIooY suodeap) JesjonN salewoley

261-1D “(B)2SS "0°S'N S 10V AoeAud sy jo suoisiroid 8y} Japun pajowysal SI JUBWNJOP Siy) JO aSEajoY

¢ '8¢ Judy
Hoday uonenjea] asoq

et
'RADIOLOGICAL SAMPLE (i3
|nu|. SAMPLE NUMBER
AMPLE (23-32) 0CCUPATION ANALYS!S-DESIBED REQUESTED BY AIR FORCE BASE (68-71)
2 = (34-35) " g ﬁ) 139 Sc ) P-653
ECELVED (37-42) DATE ANALYZED (51-86) l DATE COUNTED | DATE COLLECTED EXPOSURE DATE
A ;/ [} / 4M._/ C7
SAMPLE WEIGHTLVOLUME WEIGHT/VOLUME ANALYZE I TeCHAICIAN
0 mlr l 20, m
OTHER DATA
ENVIRONMENTAL SAMPLES 5
COUNTER & EFFICIENCY V=57 J
TOTAL COUNTS & MINUTES ST =@l £
GROSS CPM_' i
BKG CPM & MINUTES g¥s =772
NET CPM___+
YIELD it 2 Eﬁm—c‘
L
7 -
234 2 27
BIOLOGICAL SAMPLES RADON
COUNTER & EFFICIENCY 999 A7 7 2/
TOTAL COUNTS & MINUTES / K v
GROSS CPM
BKG CPM & MINUTES TM0 K (=]
NET CPM
YiELD
SUMMARY OF RESULTS: 4'070% - 3%
| ‘
1l ; W W &, 702 A
L Yl gl = O Yk, Wt Coceritcnr 2 et 7
AFLC \iy'es 1165 e AFLC-WPAFB-MAY 66 4500
%
o
.'Ep‘g' ;



Palomares Nuclear Weapons Accident Dose Evaluation Report

April 28, 2000

-l

< ) [E 5 E‘—‘:\ /)rl ‘.._.;‘;) @
= | " e | P678417
c. NO. ‘ SUBMITTEE AFB /0 o

L 653

TE COLLECTED DATE RECD EXPOSURE DATE(S) YOTAL WT OR VOL WT OR VOUL ANALYZED

| Scvi G apfso we | /425 #E

ANALYSIS DESIRED 23 /] p‘d . ﬂ

TYPE OF ANALYSIS 139 92.3¢C

-

A
N

o P2

COUNTER AND EFF 3;“#/ =22
TOTAL CTS AND TIME peo— O / 45/

BK CTS AND TIME glo-’/ ,7¢

NET CTS PER MIN

15 SEP 1967 519

1 20|72 *= 33{3s 4 20|22

1+
g
a
&

GR ALPHA OtS

GR ALPHA

GR ALPHA PER 24 HR

DATE CT0

GR BETA OIS

GR BETA

GR BETA PER 24 HR

DATE CTO

GR ALPHA SUS

DATE CTD

GR BETA SUS NUCLIDE ACTIvIYY

e Pu*? N DA

NET BETA PER 24 HR 15 SEP 196/

SAMPLE WT DIS

SAMPLE WT SUS

SAMPLE VOL

RECOVERY 9,;‘ % L

ELAPSED TIME

SYSTEMIC 8ODY
BURDEN

CRATICAL ORGAN
BONE

AFLC ji'e 1165 e AoELTe RADIOLOGICAL SAMPLE DATA AFLGC-WPAFB-IUL 67 3M

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-198



661-1"D "(B)25S "O'S'N S 19V AoBALH BU) 10 SUOISIACid Y} JOpUN PajouISal SI JUSLLINDOP SIY} JO aSed|oY

L@-s

L i T e T
] b N : /4f'
RADIOLOGICAL S MPLE DATA Y
N . 20)
EX

OCCUPATION ANALYSIS DESIRED
(34-35)

-32
Urine ~/

REQUES

L
socril. sekliniid Al ni- ,nHL SAMPLE Numub 5_‘3
AIR ronc: BASE (u-7|

SN
JUSpIOdY Suodeajy JesjoNN SaIRwWOlEY”

Pu_ 239 SO heelus 4R, i&L
DATE RECEIVED (37-42) DATE ANALYZED (31-56) ' DATE SOUNT, l DATE COLLECTED EXPOSURE DATE
31 Ian 67 i 28 67
SAMPLE HT, vol.um: WEIGHT/YOLUME ANALYZED l TECHNICIAN
=T S5 pecro| kNI A/
OTHER DATA &)
ENVIRONMENTAL SAMPLES G
COUNTER & EFFICIENCY
TOTAL COUNTS & MINUTES 5
Ghoss cPM
BKG CPM & Mmu'rss o
NET CPM ] L L ]
YJELD . | P AR
Ll |
[
2> 2.59
BIOLOGICAL SAMPLES RADON
| COUNTER & EFFICIENCY - T 23
TOTAL COUNTS & MINUTES oD S7( [
GROSS CPM “
BKG CPM 8 MINUTES Kop |7 -2 /
NET CPM
YIELD
' 2
SUMMARY OF RESULTS /& % ?5. Sef. #.9L2/ o e/&c /04 Z e
m
-
' 72/ Vol = omns 1.9, locty Burctin s 0.0 5
‘ 77 (D 25
2 2 e
; =0
AFLC 3™ 1165 e AFLC-WPAFB=JAN 67 SM o 3
<, S d S 2
g v @
¥ 83
b4 S
A



002-1"0 “(8)255 "0'S'N § 19V AoBAUd 2} Jo Suoisiaoid BU} J9PUN PBJOLISaS SI JUBINDOP SIU] JO 9sedjeY

i
! i
i A
| : . ) g o2 5 l'\. R ]
@ﬂﬂ_‘— o
. : RADIOLOGICAL. SAMPLE DATA [y~ K EI I gease 8
| GRADE RHL SAMPLE Nunam =
. Maj &
TYPE SAMPLE (23-32) 0CCUPATION SIRED EQUESTED BY FORGE BASE (48~71) Q
Fine Eoamon | v oesing Y | AR RAT S e bye 8
DATE RECEIVED (37-42) DATE ANALYZED (51-368) n l DATE COUNTED l DATE’COLL!CTSD "
Sept : S ocT bt 40 Aug 66 =
SAMPLE WEIGHT/VOLUME - l WEIGHT/VOLUME ANALYZED [ TECHNICIAN 8
: A0 - 0 Wp 9
OTHER DATA s
[
ENVIRONMENTAL SAMPLES >
COUNTER A EFFICIENCY o 8
TOTAL COUNTS & MINUTES . = .0 &
GROSS CPM v N o e o o
BKG CPM & MINUTES T e VY kishl 2
NET CPM L o
YIELD ¢
J
T
)
I
9l 23 229
BIOLOGICAL SAMPLES RADOR
COUNTER & EFFICIENCY [YPPES 2 2. ¥
TOTAL COUNTS & MINUTES | /.4n 49 2.
GROSS CPM .-
BKG CPH & MINUTES ~410 Vi (2]
NET CPM
YIELD
: =]
. 7 .
SUMMARY OF RESULTS: ?“/JP/,_. 0, 1742 OIS %K:cﬁ- é/’s g‘
: ; <
: 7T Vel ~/950 3.4, Coen - L2
; oL ANALE 200 4 o 8
=0
" FORM i - 4
. AFLC 7o, 1165 F o AF'I_C WPAFB-MAY 66 4500 g;
— 8
8o
: =31




102-1"0 “(8)2S5 "0°S'N S 19V AdeAly By o SUOISIA0ID B} JBpUN PaJOLSaL SI JUBWINOOP SIY JO 9SBajeH

RADIOLOGICAL SAMPLE DATA

il

el %ILO)-‘S' ) |

R REQUESTOR'S 1D (1-20)

GRADE | AFSN

| SOCIAL SECURITY NUMBER

e

0
?:c‘U_P:A"I‘)ION I ANALYSﬁH"E% ’

l REQUESTED BY

TRHL samrLpNmoER
[AIR rcn{:ZM) a

DATE RECEIVED (37—42) .

DATE ANALYZED (B1-86)

DATE COUNTED

DATE COLLECTED

] EXPOSURE DATE

, WEIGHT/VOLUME ANALYZ

'/&O'MI/

SAMPLE w:mm/vowz I g
OTHER DATA

¢

e

ENVIRONMENTAL SAMPLES

COUNTER & EFFICIENCY

TOTAL COUNTS & MINUTES

GRO48 CPM

BKG.CPM & MINUTES

NET/CPM

YIELD

"

2R3l

BIOLOGICAL SAMPLES

RADON

|_COUNTER & EFFICIENCY

Spte.

27

GROSS CPM

TOTAL COUNTS A MINUTES /2 99

| AR, A07

BKG CPM A& MINUTES

Len

g

NET CPM

o) 0/03 0,0/0

YIELD

!

JUSPIOOY suodeap Je3jonNN SasewojEF

SUMHARY OF RESULTS: £ 292 pen 3 44, ]
757 VoL =~ 8,94 L.
voh M4 —p, fe 4.
D4TE CTO.

27

s 67

X recs 00 5
b5 =

o
BAsse) TIme v FECE Vs

AFLC ivse 1165

FC
8400

AFLC~WPAFB=JAN 87 5M

yoday uonenjeag asoq

0002 ‘ge nady



Palomares Nuclear Weapons Accident

Dose Evaluation Report

Airil 28| 2000

LR ” it e
|L6'5—| N
MEMO ROUTING SUP | “eeie/mtoipligingd|
g =1 i[crcmaTe
S Q {/\ L. T T
i a7 e | |7 T
I prq Li= =7 .

HOTE AND
3 RETURN

PER CON-
VERSATION

ME
n SEE

SIGNATURE

Fiag |
/:/ASY Leress Fro71 e 30
S eLelCT , . fhs N #PACEESY
/5 '

MMJMK

\ Replaces DD Focm 04, 1 Pob 80, and DD Form ol3—10—7EITe-1 &rO
DD I:J%lr“m 95 Gs,lhbm,whleh:ihbemodunmnmm«l.

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 5652(a). C.1-202



Palomares Nuclear Weapons Accident Dose Evaluation Report

April 28, 2000

B ﬁg@@ A

. 123 ‘/', W D

L1565 L . va
1758

J. .at3 J¢

[, OPO
. 63 2. & /03,
H. 9o o H
4, favy & 5180 .6
| Dy cndinn, DG
b 0.07 L ég'\ﬁ"i‘%’z"ﬂff 4

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-203



Palomares Nuclear Weapons Accident

Dose Evaluation Report

DEPARTMENT OF THE

USAF RADIOLOGICAL HEALTH LABORATORY OAFLC.IE EE&D

WRIGHT.PA‘I’TERSON

aLPLY YO
aTYN OF

SGHW

susJCCcT

Studies for WWpy,-

Long-Term Mcdical Follo

April 28, 2000

AIR FOBCE

AIR FORCE BASE

OHIO 43433 /w -5

7 Dec 1967

w-Up, Palomares Operation Urine

o o N USAT (Ret)

1. . As a result ot your sp
it is possible to discontinu

2. Our results
subject operation.

3.

_you retain it:in your

AT

retention of radioactive materials 25 a

'ti.ne custodian -of your medical records so that
part of your permanent file.
permanent personal records.

three.” : “sample :1'30.

WEAag S R A B Ty iy 3 ok T
Pugtircs ¢! IR ORA R el o p T il
v . k: ™

lendid cooperation in this program,
e further sampling.

show that your health is in no jeopardy from

result of participation in

If you are still on active duty, please present this letter to

it may be made 2

If not on active duty, it is suggested

ttles were sent to
¢d for. analysis.-

s Seesdiiey
it 8

APES Ll bl 1 P
Y — _

Release of this document is restri
stricted under the provisions of the Pri
e Privacy Act, 5 U.S.C. 552(
, 9 Us.C. a). C.1-204






Palomares Nuclear Weapons Accident W R Revised Dose Evaluation Report

e HGARE i Airil2001

' Internal Dosimetry Evaluation Form ~

s RO ssv: RN

MODE OF INTAKE: INTAKE DATE OR PERIOD:
[X] Inhalation [1 Injection 01/31/66 through 03/08/66 on-site
[] Ingestion [[] Absorption 1/31/66 assumed start.
[ Unknown [CINot applicable

SUMMARY OF EXPOSURE CONDITIONS:
Radionuclides/Respiratory Class/Particle Size: *’Pu/100% Class Y/1 pm AMAD
Date or Period of Evaluated Data: 3 urine samples from 03/08/66 to 01/26/67
Duration of Exposure: Unknown
Location of Exposure: Camp Wilson, near Palomares, Spain

EVALUATION DATA:
Air Sampling [ Attached [J In Process [X] Unavailable
Health Physics Survey Data [ Attached [1In Process [X] Unavailable
Bioassay — Urinalysis X1 Attached [ In Process [[1 Unavailable
Fecal ] Attached [J In Process X Unavailable
Nasal Smears [ Attached [ In Process B4 Unavailable
In Vivo [J Attached [ In Process [X] Unavailable
Medical Treatment:
Skin Decontamination: [ Yes BINo Date:
Decorporation: [ Yes XINo Agent: Date:
Catharsis: [ Yes KINo Agent: Date:
Surgical excision: [ Yes XINo Date:

EVALUATION METHODOLOGY:
Assumptions:  Acute inhalation intake of ***Pu, 100% Class Y, 1 um AMAD particle size on 1/31/66

Code/Model used for: Intake Estimate: CINDY, Ver. 1.4/JONES
Dose Estimate: CINDY, Ver. 1.4/ICRP 30, Part 4, General Systemic Model

RESULTS SUMMARY
Estimated Intake Activity (pCi): 180,000
50 YR CEDE (rem) : 55 (0.55 Sv)

Organ Dose Equivalent Summary 50 YR CDE (rem/Sv)
Bone Surface 560/5.6
Lung 210/2.1
Liver 100/1.0
Red Marrow 43/0.43
Other 9.5/0.095
Testes 8.0/0.080
DOSE ASSESSOR: DATE: PEER REVIEWER: DATE:
Signature: Signature:
Print Name: Print Name:
SSN: SSN:
RECOMMENDATIONS:
Additional Bioassay Required [ Urinalysis [ Fecal [ In Vivo
Suggested Sampling Frequency:
Work Restrictions: N/A
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Palomares Nuclear Weapons Accident . Revised Dose Evaluation Report

)RAF Airll 2001

Preliminary Internal f)osimetry Case Narrative

Identification:

Name:
SSN:
Incidents:

Individual participated on site in response duties resulting from an accident involving three nuclear
weapons at Palomares, Spain on January 17, 1966. Individual may have been exposed to weapons
materials (primarily plutonium-239) by inhalation and ingestion from contaminated weapon and aircraft
debris, lands, and vegetation. Primary activities included search, radiological monitoring, recovery of
accident debris, and processing for disposal.

One urine sample data card indicated an exposure of 31 Jan 66. Other cards indicated exposure during
January 1966. An exposure date of 31 January 1966 corresponding to the first day of his on-site activities
was chosen as most conservative.

Previous Intake/Dose Assessments:

This assessment applies to Palomares accident activities only. No previous intakes or doses were
considered.

Other Information:

This individual was identified for follow-up sampling after the initial assessments in 1966. Follow-up
sampling was generally under more controlled conditions and analysis performed using more sensitive
and specific alpha spectrometry methods. Results of assessments at the time of the incident indicated
retained systemic body burdens using the Langham 1956 equation as shown below.

Dates % Body Burden
3/08/66 -
6/01/66 9
1/26/67 2

Radionuclide(s): 9py,
Assumptions/Basis/Data Sources:

Acute inhalation intake of Pu-239; 100% Class Y; 1 um AMAD particle size on 1/31/66. The date is the
first day of the period on station from 1/31/66 to 3/8/66.

Inhalation was assumed as the major route of entry because the primary contaminant was created by
explosion and fire and deposited in sandy soil and on buildings and plants. Conditions were generally
windy and significant activity was underway.

Dose was determined entirely from modeling intake based on the following urinalysis results for this
individual. The urine samples were collected over a period of time from the initial incident. Since this

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 5652(a). C.1-206
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DEPARTMENT OF THE AIR FORCE - | -

814TH MEDICAL GROUP (SAC)
WESTOVER AIR FORCE BASE, MASSACHUSETTS 01022

REPLY TO
ATTN OF: MS

svasect;  Long-Term Studies on Selected Participants of Palomares Incident

to:  USAF i boratory (AFLC)
Lt Col USAF, MC (SGHW)
Wright-Patterson AFB, Ohio 45433

1. In accordance with your request, dated 6 December 1966, for

assistance in locating personmel associated with subject i i
our records indicate that Lt Col_ SSN

Hq 8AF, was retired from active service on 31 July 1966.

Address listed on retirement orders is_

R. K. LEITER,
ital Commander

1dpel, USAF, MC

Peace . . . . is our Profession

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-146
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us 20 December 1966

Long-Term Studies on Selected Partfc{pants of Palomares Incident

USAF ratory (AFLC)
Lt Col USAF, KC (SGHW)
¥right-Patterson AFB, Ohio 45433

1. In accordance with your request, dated 6 December 1966, for
assistance in locating personnel with subfect §
our records indicate that Lt Col 8SN

Hq 8AF, was retired from active service on 31 July 1966.

2. Address listed on retirement arders Ls_

EUGENE R. K. LEITER, Colonel, USAF, MC
Hospital Commander
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DEPARTMENT OF THE AIR FORCE
USAF RADIOLOGICAL HEALTH LABGORATORY tAFLCH
WRIGHT PATTERSON A(R FORCE BASE OHIO 45433

mLPLY YC

frr ¥ LSGHW ' 7 Dec 1967

. sussect. Loqg-Term Medical Follow-Up, Palomares Operat‘ion Urine
Studies for “**Pu. '

w  vLecol NS vsAF (Re)

11634 Temptation Drive
San Antonio, Tex 78216

:1. As a result of your splendid cooperation in this program,
if is possible to discontinue further sampling.

2. Our results show that your health is in no jeopardy from
retention of radioactive materials as a result of participation in

a4 subject operation.
@x 3 :

3. If you are still on active duty, please present this letter to .
. the custodian of your medical records so that it may be made 2

part.of your'permanent file. If not on active duty, it is suggested
you'rétain it in yg}}; pgt':_rr:na"n_elht personal records.’

* three

4~a'ﬂow “that,

NN N g T A B i B g s
BN ar s S LR T - ~'3¢1"!/'~;'.‘3¢‘-.,1‘
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Internal Dosimetry Evaluation Form

MODE OF INTAKE: INTAKE DATE OR PERIOD:
B4 Inhalation [] Injection 02/06/66 through 02/28/66 on-site
1 Ingestion 1 Absorption 2/6/66 assumed start.
[ Unknown [INot applicable

SUMMARY OF EXPOSURE CONDITIONS:
Radionuclides/Respiratory Class/Particle Size: *°Pu/100% Class Y/1 pm AMAD
Date or Period of Evaluated Data: 5 urine samples from 02/28/66 to 08/04/67
Duration of Exposure: Unknown
Location of Exposure: Camp Wilson, near Palomares, Spain

EVALUATION DATA:
Air Sampling [ Attached {1 In Process [X] Unavailable
Health Physics Survey Data [] Attached [ In Process [X] Unavailable
Bioassay — Urinalysis D4 Attached  [] In Process [] Unavailable
Fecal ] Attached [ In Process [ Unavailable
Nasal Smears [ Attached [ In Process X Unavailable
In Vivo ] Attached J In Process [X] Unavailable
Medical Treatment:
Skin Decontamination: [ Yes KINo Date:
Decorporation: [ ves XINo Agent: Date:
Catharsis: [ Yes XINo Agent: Date:
Surgical excision: [ Yes No Date:

EVALUATION METHODOLOGY:
Assumptions:  Acute inhalation intake of 2’Pu, 100% Class Y, | pm AMAD particle size on 2/06/66

Code/Model used for: Intake Estimate: CINDY, Ver. 1.4/JONES
Dose Estimate: CINDY, Ver. 1.4/ICRP 30, Part 4, General Systemic Model

RESULTS SUMMARY
Estimated Intake Activity (pCi): 55,000
50 YR CEDE (rem): 17 (0.17 Sv)

Organ Dose Equivalent Summary 50 YR CDE (rem/Sv)
Bone Surface 170/1.7
Lung 63/0.63
Liver 31/0.31
Red Marrow 13/0.13
Other 2.9/0.029
Testes 2.5/0.025
DOSE ASSESSOR: DATE: PEER REVIEWER: DATE:
Signature: Signature:
Print Name: Print Name:
SSN: SSN:
RECOMMENDATIONS:
Additional Bioassay Required [ Urinalysis [ Fecal [ In Vivo
Suggested Sampling Frequency:
Work Restrictions: N/A
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Preliminary Internal Dosimetry Case Narrative

Identification:

Name:
SSN:

Incidents:

Individual participated on site in response duties resulting from an accident involving three nuclear
weapons at Palomares, Spain on January 17, 1966. Individual may have been exposed to weapons
materials (primarily plutonium-239) by inhalation and ingestion from contaminated weapon and aircraft
debris, lands, and vegetation. Primary activities included search, radiological monitoring, recovery of
accident debris, and processing for disposal.

This individual arrived on site early in the response. One urine sample data card indicated an exposure of
2 February 1966. An exposure date of 2 February 1966 corresponding to the first day of recorded
exposure was chosen as most conservative. One sample was collected on 28 February 1966. An end date
of exposure was assumed on 27 February 1966.

Previous Intake/Dose Assessments:

This assessment applies to Palomares accident activities only. No previous intakes or doses were
considered.

Other Information:

This individual was identified for follow-up sampling after the initial assessments in 1966. Follow-up
sampling was generally under more controlled conditions and analysis performed using more sensitive
and specific alpha spectrometry methods. Results of assessments at the time of the incident indicated
retained systemic body burdens using the Langham 1956 equation as shown below.

Dates % Body Burden
2/28/66 -

9/04/66
1/13/67
4/08/67
8/04/67

(=2 SIS RN |

Radionuclide(s): **Pu.
Assumptions/Basis/Data Sources:

Acute inhalation intake of Pu-239; 100% Class Y; 1 pm AMAD particle size on 2/06/66. The date is the
first day of the period on station from 2/6/66 to 2/28/66.

Inhalation was assumed as the major route of entry because the primary contaminant was created by
explosion and fire and deposited in sandy soil and on buildings and plants. Conditions were generally
windy and significant activity was underway.
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Dose was determined entirely from modeling intake based on the following urinalysis results for this
individual. The urine samples were collected over a period of time from the initial incident. Since this
individual was identified for further follow-up sampling, several results are available. The results for
samples collected on site were generally rejected because of sample contamination problems.

Revised Dose Evaluation Report
April 2001

Elapsed Result Error
Sample *Analysis Date Days (pCi/day) (pCi/day) Included
66-1391 G 02/28/66 22 1.52 0.38
66-4527 AS 09/04/66 210 0.130 0.0879 v
67-0286 AS 01/13/67 341 0.0229 0.0166 v
67-1263 AS 04/08/67 426 0.024 0.017 v
67-3659 AS 08/04/67 544 ND v

* G means gross alpha counting; AS means alpha spectrometry.

Intakes and estimates of dose were prepared using CINDY Version 1.4 and LUDEP Version 2.05.
Intake was estimated using the Jones excretion model in CINDY and LUDEP.

Inhalation intake was estimated using the ICRP 66 respiratory tract model in LUDEP.

CINDY estimated dose derived using the ICRP 30, Part 4, General Systemic Model and weighting
factors; and LUDEP used the recommendations of ICRP 60.

Modeling:

CINDY and LUDEP were used to estimate the intake and dose with the following results:

Model Intake (pCi) CEDE (rem/Sv)
CINDY 55,000 17/0.17
LUDEP 91,000 6.4/0.064

Doses to individual organs and estimation of the effective dose equivalent using CINDY reported the
following results:

Weighted Organ
Dose Equivalent Weighting Dose Equivalent

Organ (rem/Sv) Factors (rem/Sv)
Testes 2.5E+00/2.5E-02  2.5E-01 6.1E-01/6.1E-03
Breast 8.1E-05/8.1E-07 1.5E-01 1.2E-05/1.2E-07
Red Marrow 1.3E+01/1.3E-01  1.2E-01  1.6E+00/1.6E-02
Lung 6.3E+01/6.3E-01  1.2E-01  7.5E+00/7.5E-02
Thyroid 7.7E-05/1.7E-07  3.0E-02  2.3E-06/2.3E-08
Bone Surface L.7E+02/1.7TE+00  3.0E-02  5.1E+00/5.1E-02
Liver 3.1E+01/3.1E-01  6.0E-02  1.8E+00/1.8E-02
Other 2.9E+00/2.9E-02  6.0E-02 1.7E-01/1.7E-03
Lower Large Intestine ~ 6.2E-03/6.2E-05  6.0E-02  3.7E-04/3.7E-06
Upper Large Intestine ~ 2.1E-03/2.1E-05  6.0E-02 1.3E-04/1.3E-06
Small Intestine 4.3E-04/4.3E-06  6.0E-02  2.6E-05/2.6E-07

Effective Dose Equivalent

1.7E+01/1.7E-01
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Four urine samples were analyzed by alpha spectrometry and one early sample by gross alpha counting.
The gross alpha reported 1.52 +/- 0.38 pCi/day; however this was not used in our analysis because of
suspected contamination from on-site collection of the samples. One of four samples analyzed by alpha
spectrometry was reported as NDA (no detectable activity) and three were reported with a positive result.
The four values were fit using CINDY and the Jones excretion model to estimate an intake (55,000 pCi),
organ doses, and a CEDE (17 rem/0.17 Sv; ICRP-30) as shown above. LUDEP was also used to estimate
an intake of 91,000 pCi and a CEDE (ICRP-60) of 6.4 rem (0.064 Sv).

Conclusion:

Based on the results of intake estimates and dose calculations, this individual received an intake of about
55,000 to 91,000 pCi of *°Pu resulting in a 50-year committed effective dose equivalent of 6.4 to 17 rem
(0.064 to 0.17 Sv). That dose ranges more than the cumulative dose (7 rem) from a lifetime (70 years) of
exposure at the current level (0.100 rem) for members of the public. It is less than one-half the working
lifetime limit of 50 rem recommended by the National Council on Radiation Protection and measurements
(NCRP). Significant health consequences are associated with these dose levels.

Prepared By:

Name:

Signature: Date:

Peer Reviewed By:

Name:

Signature: Date:
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HASE (57-60) | OCCUPATION (61-62) REQUESTED BY
72000 7o A7 LR s & .
"DATE RECEIVED SAMFL%&OLUME ' VOLUME ANALYZED IDATE ANALYZED
L T Mac £ L /0 P
TECHNICIAN (SIGNATURE AND DATE)
URINE RADON FECES /BLOOD
Counter Number a- Chamber Number ._Counter Number
Counter Bkg. (cpm) | @ OS5~ VL) 1000 ) Cham. Bkg. (mv/sec) Counter Bkg.
Counter Eff. (%) S7 Counter Eff. (%) Counter Eff.
Date/Time = Start __|p _ppR 1966 Millivolt = Start Date/Time = Stort
~ Stop ) Milllvolt ~ Stop - Stop
Total Counts o 23S, Total Milllvots Total Counts
Counting Time /00 Total Drift Time Counting Time
Gross cpm o038 Gross mv/ sac Gross cpm
Bkg. Cpm o0 Bkg. Mv/sec Bkg. cpm
Net epm 230 ~_ | Net mv/sec net cpm
dom S/ ey curlesfmy dpm
‘bt /- @j)\ _ /\ litter (69-74) dps /ce
K 40 Correctlon Lr M A Neutron Dose (rads) (63-68)|
Mot Bota 4/ .52 ) | o bbeduvy | D) (63-68) ve/mg_(69-74)
D) (63-68) ' ﬁ/{ :,obfdm&mw D(q) (63-68)
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A RADIOLOGICAL SAMPLE DATA () 86
NAME 0p REolEcTanie 1o Lt 2p) , GRADE l BER lnm SAMPLE NUMBER ,
. Ale L
=32 0CCUPATION | ANALYSIS DESIRED QUESTE AIR FORCE BASK (88-71) | =
Urine =/ (34-a3) Pﬂ 239 SGHW. Torre jon, Spa
DATE RECEIVED (37-42) DATE ANALYZED (51-587 DALS CQUNT DATE COLLECTED EXPOSURE DATE
an 67 BE= [y
SAMPLE WEIGHT/VoLU WEIGHT/VOLUME ANALYZ
2666 (30 s " TSANETP P
o-r‘uzn DATA s 76
ENVIRONMENTAL SAMPLES
COUNTER & EFFICIENCY
TOTAL COUNTS & MINUTES A
GROSS CPH 2b /
BKG CPM & MINUTES i A7
NET CPM [
YIELD
= @
L 56 AT
BIOLOGICAL SAMPLES RADON
COUNTER & EFFICIENCY S, 7p 0 V= 5 EX7 g
TOTAL COUNTS & MINUTES _ ‘Lio S&so =
GROSS CPM 2
BKG CPM & MINUTES dop Z : [
NEt cPM
YIELD
|
SUMMARY OF RESULTS: fol __ 22.97 /6.2 a/o Kec =z /o7
; T oo - 2.0 L% 72 A Brs dine
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NAM GRADE l WoeRt -4 lmu. SAMPLE NUMBER
AlC o
e = O0CCUPATION I ANALYSIS DESIRED I AIR FORCE BASE (69=71)
Urine (34-33) 0w 239 Torre jon, “pa inf
Mg: ggg%:béé‘i—n) DATE ANALYZED (51-86) Tb:ﬂu‘u}_o‘ ‘ I DAT:Lfovév.;;Tébés :ép ;Zu égn: )
SAMPLE WEIGHT/VOLUME Ak l WEIGHT/VOLUME ANALYZED 300 and /'ln:c

OTHER DATA

ENVIRONMENTAL SAMPLES

2

COUNTER & EFFICIENCY

TOTAL COUNTS & MINUTES

GROSS CPM

BKG CPM & MINUTES

&

NET CPM

YIELD

220

239

BIOLOGICAL SAMPLES

|_COUNTER & EFFICIENCY M_M

AD 08

TOTAL COUNTS & MINUTES

/00

£/

GROSS CPM

BXG CPM & MINUTES

700

NET CPM

YIELD

SUMMARY OF RESULTS!

Fe/sp/= 01299 0, 0879 .
ToT Vol*400
VoL ANAL:300

% Rec= 7617
Bon Burden:

AFLC 't 1165

FC
8400

AFLC~-WPAFB-MAY 66 4500
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RADIOLOGICAL SAMPLE DATA

TYPE SAMPLE (23-32) 0CCUPATION
U (27 A S Q_ (34-33)

ANALYS!S DESIRED
. ) 2

359

AIR FORCE BASE (66~71)

7ORZ &

DATE RECEIVED (37—42)
J ! AD2 >

DATE ANALYZED (51-36)

DATE COUNTED

2024547

(€3
| DATE_COLLECTED
g Ak

A8, Spr

J EXPOSURE DATE

SAMPLE WEIGHT,VOLUM’{ I WEIGHT/VOLUME ANALYZED
[0 m& <

D

OTHER DATA

ENVIRONMENTAL SAMPLES

COUNTER & EFFICIENCY

TOTAL COUNTS & MINUTES

GROSS CPM

BKG CPM & MINUTES

NET CPM

YIELD

BIOLOGICAL SAMPLES

RADOR

COUNTER & EFFICIENCY G 20 ¥/

TOTAL COUNTS & MINUTES * Y oo
GROSS CPM :

B8KG CPM & MINUTES L te

NET CPM

YIELD

SUMMARY OF RESULTS:
Qi) fon 2 b P 5P/
Torad Vos = 1154,

Vd/m/c &.5?4.

REL sy Fe

% Mo v 90.6
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fOENTL ¥ TYPE SPL

O R A
SOC. SEC. NO. ! SUBMITTEE
SC HW
DATE COULECTED DATE RECD EXPOSURE DATE(S) TOTAL WT O VOU WT 0% VOU ANALYZED

YA, 67 | B4eq 62 S60 ml 2L0 wX_

ANALYSIS DESIRED 239 y ‘“

(3] o
TYPE OF ANALYSIS A S 239 A2 6
COUNTER AND EFF :,n{:/ - al #_/ - af
TOTAL CTS AND VIME 2&0 P { /? /

BK CTS AND TIME gav,,_ D _f

NET CTS PER MIN
a)lui_[ e RASM
1 v 20

GR ALPHA OIS

GR ALPHA

GR ALPHA PER 24 HR

DAYE CTO

GR BETA DIS

GR BETA

GR BETA PER 24 HR

DATE CTD

GR ALPHA sUS

DATE CTD

GR BETA SUS NUCUOE ACUVITY

DATE CTO f,a237 !b/

NEY BETA PER 24 HA

SAMPLE WT DIS

)
o)

1161967

SAMPLE WT SUS

SAMPLE VOL

RECOVERY ‘ % 4 %

ELAPSED TIME

SYSTEMIC 800Y
BURDEN

CRITICAL ORGAN
BONE

AFLC o' 1165 S Do mnk RADIOLOGICAL SAMPLE DATA AFLC-WPAFB-JUL 67 3M :
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s ‘USAF. RADIOLOGICAL HEALTH LAGORATORY (AFLCH :
TaraT, % e K

S " WRIGHT.PATTERSON AIR FORCE BASE OWIO 43433 M' =

‘.

o

?\A‘a A l'"e“s:u_lt of yoﬁr splendid cooperation in this program,
is possible t0 di continue further sampling.

2" Our results show that your health is in no jeopardy from
. -retention of ‘radioactive materials as a result of participation in
" subject operation..

'3_. If you are .-stilllﬁpt_‘l;,active duty, please present this letter to
he custodian of your medical records so that it may be made a
art of-your permane

o' PACH

nt file. If not on active duty, it is suggested

i three sample. bottles were sent to
ygamples wéxe_'retqrncd for analysis.
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sov: SR

o

MODE OF INTAKE: INTAKE DATE OR PERIOD:
I Inhalation [1 Injection 01/18/66 through 02/11/66 on-site
[] Ingestion [ Absorption 1/18/66 assumed start.
[[] Unknown [INot applicable

SUMMARY OF EXPOSURE CONDITIONS:
Radionuclides/Respiratory Class/Particle Size: ’Pu/100% Class Y/1 um AMAD
Date or Period of Evaluated Data: 5 urine samples from 02/11/66 to 08/16/67
Duration of Exposure: Unknown
Location of Exposure: Camp Wilson, near Palomares, Spain

EVALUATION DATA:
Air Sampling [ Attached [] In Process B<] Unavailable
Health Physics Survey Data [ Attached [ In Process Xl Unavailable
Bioassay — Urinalysis [X Attached [ In Process (] Unavailable
Fecal [ Attached [C] In Process X Unavailable
Nasal Smears [ Attached [ In Process X Unavailable
In Vivo [] Attached 7 In Process Unavailable
Medical Treatment:
Skin Decontamination: [ Yes KINo Date:
Decorporation: [ Yes XINo Agent: Date:
Catharsis: [ Yes PDdNo Agent: Date:
Surgical excision: [ Yes XINo Date:

EVALUATION METHODOLOGY:
Assumptions:  Acute inhalation intake of **Pu, 100% Class Y, 1 um AMAD particle size on 1/18/66

Intake Estimate: CINDY, Ver. 1.4/JONES
Dose Estimate: CINDY, Ver. 1.4/ICRP 30, Part 4, General Systemic Model

Code/Model used for:

RESULTS SUMMARY
Estimated Intake Activity (pCi): 44,000
50 YR CEDE (rem) : 14 (0.14 Sv)

Suggested Sampling Frequency:
Work Restrictions: N/A

Organ Dose Equivalent Summary 50 YR CDE (rem/Sv)
Bone Surface 140/1.4
Lung 50/0.50
Liver 25/0.25
Red Marrow 11/0.11
Other 2.3/0.023
Testes 2.0/0.020
DOSE ASSESSOR: DATE: PEER REVIEWER: DATE:
Signature: Signature:
Print Name: Print Name:
SSN: SSN:
RECOMMENDATIONS:
Additional Bioassay Required [] Urinalysis [ Fecai [J1In Vivo
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Preliminary Internal Dosimetry Case Narrative

Identification:

Name:
SSN:
Incidents:

Individual participated on site in response duties resulting from an accident involving three nuclear
weapons at Palomares, Spain on January 17, 1966. Individual may have been exposed to weapons
materials (primarily plutonium-239) by inhalation and ingestion from contaminated weapon and aircraft
debris, lands, and vegetation. Primary activities included search, radiological monitoring, recovery of
accident debris, and processing for disposal.

This individual arrived on site early in the response. One urine sample data card indicated an exposure of
18 January 1966. Other cards indicated exposure during January 1966. An exposure date of 18 January
1966 corresponding to the first day of the response was chosen as most conservative. A sample taken on
11 February 1966 was assumed to end exposure on 10 February 1966.

Previous Intake/Dose Assessments:

This assessment applies to Palomares accident activities only. No previous intakes or doses were
considered.

Other Information:

This individual was identified for follow-up sampling after the initial assessments in 1966. Follow-up
sampling was generally under more controlled conditions and analysis performed using more sensitive
and specific alpha spectrometry methods. Results of assessments at the time of the incident indicated
retained systemic body burdens using the Langham 1956 equation as shown below.

Dates % Body Burden
2/11/66 -

9/01/66
1/20/67
4/17/67
8/16/67

OO O ™

Radionuclide(s): *’Pu.
Assumptions/Basis/Data Sources:

Acute inhalation intake of Pu-239; 100% Class Y; 1 um AMAD particle size on 1/18/66. The date is the
first day of the period on station from 1/18/66 to 2/11/66.

Inhalation was assumed as the major route of entry because the primary contaminant was created by
explosion and fire and deposited in sandy soil and on buildings and plants. Conditions were generally
windy and significant activity was underway.
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Dose was determined entirely from modeling intake based on the following urinalysis results for this
individual. The urine samples were collected over a period of time from the initial incident. Since this
individual was identified for further follow-up sampling, several results are available. The results for
samples collected on site were generally rejected because of sample contamination problems.

Elapsed Result Error
Sample *Analysis Date Days (pCi/day) (pCi/day) Included
66-762 G 02/11/66 24 1.09 0.69
66-4665 AS 09/01/66 226 0.136 0.07 v
67-0439 AS 01/20/67 367 0.00498 0.0111 v
67-2154 AS 04/17/67 454 ND v
67-5647 AS 08/16/67 575 ND v

* G means gross alpha counting; AS means alpha spectrometry.

Intakes and estimates of dose were prepared using CINDY Version 1.4 and LUDEP Version 2.05.
Intake was estimated using the Jones excretion model in CINDY and LUDEP.

Inhalation intake was estimated using the ICRP 66 respiratory tract model in LUDEP.

CINDY estimated dose derived using the ICRP 30, Part 4, General Systemic Model and weighting
factors; and LUDEP used the recommendations of ICRP 60.

Modeling:
CINDY and LUDEP were used to estimate the intake and dose with the following results:
Model Intake (pCi) CEDE (rem/Sv)

CINDY 44,000 14/0.14
LUDEP 29,000 2.0/0.020

Doses to individual organs and estimation of the effective dose equivalent using CINDY reported the
following results:

Weighted Organ
Dose Equivalent Weighting Dose Equivalent

Organ (rem/Sv) Factors (rem/Sv)
Testes 2.0E+00/2.0E-02  2.5E-01  4.9E-01/4.9E-03
Breast 6.5E-05/6.5E-07 1.5E-01  9.8E-06/9.8E-08
Red Marrow LLIE+0l/1.1E-01  1.2E-01  1.3E+00/1.3E-02
Lung 5.0E+01/5.0E-01  1.2E-01  6.0E+00/6.0E-02
Thyroid 6.1E-05/6.1E-07  3.0E-02  1.8E-06/1.8E-08
Bone Surface 1.4E+02/1.4E+00 3.0E-02  4.1E+00/4.1E-02
Liver 2.5E+01/2.5E-01 = 6.0E-02  1.5E+00/1.5E-02
Other 2.3E+00/2.3E-02  6.0E-02  1.4E-01/1.4E-03

Lower Large Intestine ~ 5.0E-03/5.0E-05  6.0E-02  3.0E-04/3.0E-06
Upper Large Intestine ~ 1.7E-03/1.7E-05  6.0E-02  1.0E-04/1.0E-06
Small Intestine 3.4E-04/3.4E-06  6.0E-02  2.1E-05/2.1E-07
Effective Dose Equivalent 1.4E+01/1.4E-01
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Four urine samples were analyzed by alpha spectrometry and one early sample by gross alpha counting.
The gross alpha reported 1.09 +/- 0.69 pCi/day; however this was not used in our analysis because of
suspected contamination from on-site collection of the samples. Two of four analyzed by alpha
spectrometry were reported as NDA (no detectable activity) and two were reported with a positive result.
The four values were fit using CINDY and the Jones excretion model to estimate an intake (44,000 pCi),
organ doses, and a CEDE (14 rem/0.14 Sv; ICRP-30) as shown above. LUDEP was also used to estimate
an intake of 29,000 pCi and a CEDE (ICRP-60) of 2 rem (0.020 Sv).

Conclusion:

Based on the results of intake estimates and dose calculations, this individual received an intake of about
29,000 to 44,000 pCi of %Py resulting in a 50-year committed effective dose equivalent of 2 to 14 rem
(0.020 to 0.14 Sv). That dose ranges from about one-third to two times the cumulative dose (7 rem) from
a lifetime (70 years) of exposure at the current level (0.100 rem) for members of the public. It is well
below the working lifetime limit of 50 rem recommended by the National Council on Radiation
Protection and Measurements (NCRP). Serious health consequences are not normally associated with
these dose levels.
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individual was identified for further follow-up sampling, several results are available. The results for
samples collected on site were generally rejected because of sample contamination problems.

Elapsed Result Error
Sample *Analysis Date Days (pCi/day) (pCi/day) Included
66-2504 G 03/08/66 36 0.77 0.193
66-3275 AS 06/01/66 121 0.244 0.094 v
67-0363 AS 01/26/67 360 0.0182 0.0129 v

* G means gross alpha counting; AS means alpha spectrometry.

Intakes and estimates of dose were prepared using CINDY Version 1.4 and LUDEP Version 2.05.
Intake was estimated using the Jones excretion model in CINDY and LUDEP.

Inhalation intake was estimated using the ICRP 66 respiratory tract model in LUDEP.

CINDY estimated dose derived using the ICRP 30, Part 4, General Systemic Model and weighting
factors; and LUDEP used the recommendations of ICRP 60.

Modeling:

CINDY and LUDEP were used to estimate the intake and dose with the following results:

Model Intake (pCi) CEDE (rem/Sv)
CINDY 180,000 55/0.55
LUDEP 79,000 5.6/0.056

Doses to individual organs and estimation of the effective dose equivalent using CINDY reported the
following results:

Weighted Organ
Dose Equivalent ~ Weighting  Dose Equivalent

Organ (rem/Sv) Factors (rem/Sv)
Testes 8.0E+00/8.0E-02  2.5E-01 2.0E+00/2.0E-02
Breast 2.7E-04/2.7E-06 1.5E-01 4.0E-05/4.0E-07
Red Marrow 4.3E+01/4.3E-01 1.2E-01 5.2E+00/5.2E-02
Lung 2.1E+02/2.1E+00  1.2E-01 2.5E+01/2.5E-01
Thyroid 2.5E-04/2.5E-06 3.0E-02 7.5E-06/7.5E-08
Bone Surface 5.6E+02/5.6E+00  3.0E-02 1.7E+01/1.7E-01
Liver 1.0E+02/1.0E+00  6.0E-02 6.0E+00/6.0E-02
Other 9.5E+00/9.5E-02  6.0E-02 5.7E-01/5.7E-03
Lower Large Intestine ~ 2.0E-02/2.0E-04 6.0E-02 1.2E-03/1.2E-05
Upper Large Intestine ~ 6.9E-03/6.9E-05 6.0E-02 4.1E-04/4.1E-06
Small Intestine 1.4E-03/1.4E-05 6.0E-02 8.4E-05/8.4E-07
Effective Dose Equivalent 5.5E+01/5.5E-01

Two urine samples were analyzed by alpha spectrometry and one early sample by gross alpha counting.
The gross alpha reported 0.77 +/- 0.192 pCi/day; however this was not used in our analysis because of
suspected contamination from on-site collection of the samples. The two samples analyzed by alpha
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spectrometry were reported with a positive result. The two values were fit using CINDY and the Jones
excretion model to estimate an intake (180,000 pCi), organ doses, and a CEDE (55 rem/0.55 Sv; ICRP-
30) as shown above. LUDEP was also used to estimate an intake of 79,000 pCi and a CEDE (ICRP-60)
of 5.6 rem (0.056 Sv).

Conclusion:

Based on the results of intake estimates and dose calculations, this individual received an intake of about
79,000 to 180,000 pCi of **Pu resulting in a 50-year committed effective dose equivalent of 5.6 to 55 rem
(0.056 to 0.55 Sv). That dose ranges from about the cumulative dose (7 rem) from a lifetime (70 years) of
exposure at the current level (0.100 rem) for members of the public to less than one-half the working
lifetime limit of 50 rem recommended by the National Council on Radiation Protection and
Measurements (NCRP). The varied and limited urinary excretion data limit the accuracy of this estimate.
While these dose levels represent the upper end of guidelines for acceptable exposure from work,
additional testing now could provide further assessment.
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¥ {

Internal Dosimetry Evaluation Form

MODE OF INTAKE: INTAKE DATE OR PERIOD:
[ Inhalation [ Injection 01/18/66 through 03/04/66 on-site
[] Ingestion [] Absorption 1/18/66 assumed start
[] Unknown [INot applicable

SUMMARY OF EXPOSURE CONDITIONS:
Radionuclides/Respiratory Class/Particle Size: 2*Pu/100% Class Y/1 pm AMAD
Date or Period of Evaluated Data: 5 urine samples from 02/04/66 to 06/20/67
Duration of Exposure: Unknown
Location of Exposure: Camp Wilson, near Palomares, Spain

EVALUATION DATA:
Air Sampling [[] Attached [ In Process B4 Unavailable
Health Physics Survey Data [] Attached ] In Process B Unavailable
Bioassay — Urinalysis Attached [J In Process ] Unavailable
Fecal 1 Attached [J In Process B Unavailable
Nasal Smears ] Attached [ In Process B4 Unavailable
In Vivo ] Attached 1 In Process B<l Unavailable
Medical Treatment:
Skin Decontamination: [ Yes XINo Date:
Decorporation: [ Yes XINo Agent: Date:
Catharsis: [ Yes KXINo Agent: Date:
Surgical excision: [ Yes XINo Date:

EVALUATION METHODOLOGY:
Assumptions:  Acute inhalation intake of °Pu, 100% Class Y, 1 um AMAD particle size on 1/18/66

Code/Model used for: Intake Estimate: CINDY, Ver. 1.4/JONES
Dose Estimate: CINDY, Ver. 1.4/ICRP 30, Part 4, General Systemic Model

RESULTS SUMMARY
Estimated Intake Activity (pCi): 210,000
50 YR CEDE (rem) : 65 (0.65 Sv)

Organ Dose Equivalent Summary 50 YR CDE (rem/Sv)
Bone Surface 650/6.5
Lung 240/2.4
Liver 120/1.2
Red Marrow 51/0.51
Other 11/0.11
Testes 9.4/0.094
DOSE ASSESSOR: DATE: PEER REVIEWER: DATE:
Signature: Signature:
Print Name: Print Name:
SSN: SSN:
RECOMMENDATIONS:
Additional Bioassay Required [ Urinalysis {7 Fecal ] In Vivo
Suggested Sampling Frequency:
Work Restrictions: N/A

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-215
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|

Preiiminary Internal Dosimetry Case Narrative

Identification:

Name:
SSN:

Incidents:

Individual participated on site in response duties resulting from an accident involving three nuclear
weapons at Palomares, Spain on January 17, 1966. Individual may have been exposed to weapons
materials (primarily plutonium-239) by inhalation and ingestion from contaminated weapon and aircraft
debris, lands, and vegetation. Primary activities included search, radiological monitoring, recovery of
accident debris, and processing for disposal.

This individual arrived on site early in the response. One urine sample data card indicated an exposure
period of 18 January 1966 to 7 February 1966. Another card indicated exposure during January 1966. An
exposure date of 18 January 1966 corresponding to the first day of the response was chosen as most
conservative. The sample on 7 March 1966 indicated the end of exposure on that date.

Previous Intake/Dose Assessments:

This assessment applies to Palomares accident activities only. No previous intakes or doses were
considered.

Other Information:

This individual was identified for follow-up sampling after the initial assessments in 1966. Follow-up
sampling was generally under more controlled conditions and analysis performed using more sensitive
and specific alpha spectrometry methods. Results of assessments at the time of the incident indicated
retained systemic body burdens using the Langham 1956 equation as shown below.

Dates % Body Burden
2/04/66 -

3/04/66 -

10/16/66 23

6/20/67 0

Radionuclide(s): *’Pu.
Assumptions/Basis/Data Sources:

Acute inhalation intake of Pu-239; 100% Class Y; 1 um AMAD particle size on 1/18/66. The date is the
first day of the period on station from 1/18/66 to 3/4/66.

Inhalation was assumed as the major route of entry because the primary contaminant was created by
explosion and fire and deposited in sandy soil and on buildings and plants. Conditions were generally
windy and significant activity was underway.
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Dose was determined entirely from modeling intake based on the following urinalysis results for this
individual. The urine samples were collected over a period of time from the initial incident. Since this
individual was identified for further follow-up sampling, several results are available. The results for
samples collected on site were generally rejected because of sample contamination problems.

Elapsed Result Error
Sample *Analysis Date Days (pCi/day) (pCi/day) Included
66-343 G 02/04/66 17 35.1 22
66-1644 G 03/04/66 45 1.51 0.378
664975 AS 10/16/66 271 0.351 0.14 v
AS 10/16/66 271 0.15 0.07 v
67-2639 AS 06/20/67 518 ND v

* G means gross alpha counting; AS means alpha spectrometry.

Intakes and estimates of dose were prepared using CINDY Version 1.4 and LUDEP Version 2.05.
Intake was estimated using the Jones excretion model in CINDY and LUDEP.

Inhalation intake was estimated using the ICRP 66 respiratory tract model in LUDEP.

CINDY estimated dose derived using the ICRP 30, Part 4, General Systemic Model and weighting
factors; and LUDEP used the recommendations of ICRP 60.

Modeling:
CINDY and LUDEP were used to estimate the intake and dose with the following results:
Model Intake (pCi)  CEDE (rem/Sv)

CINDY 210,000 65/0.65
LUDEP 700,000 49/0.49

Doses to individual organs and estimation of the effective dose equivalent using CINDY reported the
following results:

Weighted Organ
Dose Equivalent Weighting Dose Equivalent

Organ (rem/Sv) Factors (rem/Sv)
Testes 9.4E+00/94E-02 2.5E-01  2.3E+00/2.3E-02
Breast 3.1E-04/3.1E-06 1.5E-01  4.7E-05/4.7E-07
Red Marrow 5.1E+01/5.1E-01  1.2E-01  6.1E+00/6.1E-02
Lung 24E+02/24E+00 1.2E-01  2.9E+01/2.9E-01
Thyroid 2.9E-04/29E-06 3.0E-02  8.8E-06/8.8E-08
Bone Surface 6.5E+02/6.5SE+00  3.0E-02  2.0E+01/2.0E-01
Liver 1.2E+02/1.2E+00  6.0E-02  7.0E+00/7.0E-02
Other 1.1IE+01/1.1E-01  6.0E-02  6.7E-01/6.7E-03

Lower Large Intestine ~ 2.4E-02/24E-04  6.0E-02 1.4E-03/1.4E-05
Upper Large Intestine ~ 8.0E-03/8.0E-05  6.0E-02  4.8E-04/4.8E-06
Small Intestine 1.6E-03/1.6E-05  6.0E-02  9.8E-05/9.8E-07
Effective Dose Equivalent 6.5E+01/6.5E-01
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Two urine samples were analyzed by alpha spectrometry (one in duplicaté) and two by gross alpha
counting. The gross alpha reported 35.1 +/- 2.2 pCi/day and 1.51 +/- 0.377 pCi/day; however these were
not used in our analysis because of suspected contamination from on-site collection of the samples. One
of the two samples analyzed by alpha spectrometry was reported as NDA (no detectable activity) and one
was reported with a positive result. The three values were fit using CINDY and the Jones excretion model
to estimate an intake (210,000 pCi), organ doses, and a CEDE (65 rem/0.65 Sv; ICRP-30) as shown
above. LUDEP was also used to estimate an intake of 700,000 pCi and a CEDE (ICRP-60) of 49 rem
(0.49 Sv).

Conclusion:

The analysis produced an estimated intake of 210,000 to 700,000 pCi of #%Pu resulting in a 50-year
committed effective dose equivalent of 49 to 65 rem (0.49 to 0.65 Sv). That dose is slightly more than the
National Council on Radiation Protection and Measurements guideline for total dose during a 50-year
working lifetime (50 rem). The urine excretion pattern is somewhat unconventional. Unfortunately,
sampling was not continued in 1967 and 1968. Additional testing should be considered today using more
sensitive analytical techniques and may allow further assessment of this exposure.

Prepared By:

Name:

Signature: Date:

Peer Reviewed By:

Name:

Signature: Date:
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Internal Dosimetry Evaluation Form

MODE OF INTAKE: INTAKE DATE OR PERIOD:
[ Inhalation [ Injection 01/18/66 through 02/03/66 on-site
[ Ingestion [ Absorption 1/18/66 assumed start.
[[] Unknown [CINot applicable

SUMMARY OF EXPOSURE CONDITIONS:
Radionuclides/Respiratory Class/Particle Size: **Pu/100% Class Y/1 pum AMAD
Date or Period of Evaluated Data: 6 urine samples from 02/01/66 to 08/17/67
Duration of Exposure: Unknown
Location of Exposure: Camp Wilson, near Palomares, Spain

EVALUATION DATA:
Air Sampling [ Attached [] In Process Bd Unavailable
Health Physics Survey Data [] Attached [] In Process X Unavailable
Bioassay — Urinalysis Attached [ In Process [] Unavailable
Fecal [ Attached [ In Process BXl Unavailable
Nasal Smears [ Attached ] In Process Unavailable
In Vivo [ Attached 3 In Process X Unavailable
Medical Treatment:
Skin Decontamination: [ Yes I No Date:
Decorporation: 1 Yes [KXINo Agent: Date:
Catharsis: [ Yes XINo Agent: Date:
Surgical excision: [ Yes KINo Date:

EVALUATION METHODOLOGY:
Assumptions:  Acule inhalation intake of 2°Pu, 100% Class Y, 1 um AMAD particle size on 1/18/66

Code/Model used for: Intake Estimate: CINDY, Ver. 1.4/JONES
Dose Estimate: CINDY, Ver. 1.4/ICRP 30, Part 4, General Systemic Model

RESULTS SUMMARY
Estimated Intake Activity (pCi): 66,000
50 YR CEDE (rem) : 20 (0.20 Sv)

Organ Dose Equivalent Summary 50 YR CDE (rem/Sv)
Bone Surface 210/2.1
Lung 75/0.75
Liver 37/0.37
Red Marrow 16/0.16
Other 3.5/0.035
Testes 2.9/0.029
DOSE ASSESSOR: DATE: PEER REVIEWER: DATE:
Signature: Signature:
Print Name: Print Name:
SSN: SSN:
RECOMMENDATIONS:
Additional Bioassay Required [ Urinalysis [] Fecal ] In Vivo
Suggested Sampling Frequency:
Work Restrictions: N/A
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Preliminary Internal Dosimetry Case Narrative

Identification:

Name:
SSN:
Incidents:

Individual participated on site in response duties resulting from an accident involving three nuclear
weapons at Palomares, Spain on January 17, 1966. Individual may have been exposed to weapons
materials (primarily plutonium-239) by inhalation and ingestion from contaminated weapon and aircraft
debris, lands, and vegetation. Primary activities included search, radiological monitoring, recovery of
accident debris, and processing for disposal.

This individual arrived on site early in the response. One urine sample data card indicated an exposure
period of 18 — 31 January 1966. Other cards indicated exposure during January 1966. An exposure date of
18 January 1966 corresponding to the first day of the response was chosen as most conservative.

Previous Intake/Dose Assessments:

This assessment applies to Palomares accident activities only. No previous intakes or doses were
considered.

Other Information:

This individual was identified for follow-up sampling after the initial assessments in 1966. Follow-up
sampling was generally under more controlled conditions and analysis performed using more sensitive
and specific alpha spectrometry methods. Results of assessments at the time of the incident indicated
retained systemic body burdens using the Langham 1956 equation as shown below.

Dates % Body Burden
2/01/66 17

2/04/66
6/06/67
1/23/67
5/09/67
8/17167

ST ONN

Radionuclide(s): **Pu.
Assumptions/Basis/Data Sources:

Acute inhalation intake of Pu-239; 100% Class Y; 1 um AMAD particle size on 1/18/66. The date is the
first day of the period on station from 1/18/66 to 2/4/66.

Inhalation was assumed as the major route of entry because the primary contaminant was created by
explosion and fire and deposited in sandy soil and on buildings and plants. Conditions were generally
windy and significant activity was underway.
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Dose was determined entirely from modeling intake based on the following urinalysis results for this
individual. The urine samples were collected over a period of time from the initial incident. Since this
individual was identified for further follow-up sampling, several results are available. The results for
samples collected on site were generally rejected because of sample contamination problems.

Elapsed Result Error
Sample * Analysis Date Days (pCi/day) (pCi/day) Included
66-410 G 02/01/66 14 ND
66-566 G 02/04/66 17 3.09 2.56
66-3414 AS 06/06/66 139 0.184 0.079 v
67-0366 AS 01/23/67 370 0.0279 0.0202 v
67-2268 AS 05/09/67 476 ND v
67-4068 AS 08/17/67 576 ND v

* G means gross alpha counting; AS means alpha spectrometry.

Intakes and estimates of dose were prepared using CINDY Version 1.4 and LUDEP Version 2.05.
Intake was estimated using the Jones excretion model in CINDY and LUDEP.

Inhalation intake was estimated using the ICRP 66 respiratory tract model in LUDEP.

CINDY estimated dose derived using the ICRP 30, Part 4, General Systemic Model and weighting
factors; and LUDEP used the recommendations of ICRP 60.

Modeling:

CINDY and LUDEP were used to estimate the intake and dose with the following results:

Model Intake (pCi) CEDE (rem/Sv)
CINDY 66,000 20/0.20
LUDEP 130,000 9.3/0.093

Doses to individual organs and estimation of the effective dose equivalent using CINDY reported the
following results:

Weighted Organ
Dose Equivalent Weighting Dose Equivalent

Organ (rem/Sv) Factors (rem/Sv)
Testes 2.9E+00/2.9E-02 2.5E-01  7.4E-01/7.4E-03
Breast 9.8E-05/9.8E-07  1.5E-01 1.5E-05/1.5E-07
Red Marrow 1.6E+01/1.6E-01  1.2E-01  1.9E+00/1.9E-02
Lung 7.5E+01/7.5E-01 1.2E-01  9.0E+00/9.0E-02
Thyroid 9.2E-05/9.2E-07  3.0E-02  2.8E-06/2.8E-08
Bone Surface 2.1E+02/2.1E+00  3.0E-02  6.2E+00/6.2E-02
Liver 3.7E+01/3.7E-01  6.0E-02  2.2E+00/2.2E-02
Other 3.5E+00/3.5E-02  6.0E-02  2.1E-01/2.1E-03
Lower Large Intestine ~ 7.5E-03/7.5E-05  6.0E-02  4.5E-04/4.5E-06
Upper Large Intestine ~ 2.5E-03/2.5E-05  6.0E-02 1.5E-04/1.5E-06
Small Intestine 5.1E-04/5.1E-06  6.0E-02  3.1E-05/3.1E-07
Effective Dose Equivalent 2.0E+01/2.0E-01
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Four urine samples were analyzed by alpha spectrometry and two by gross alpha counting. The first gross
alpha sample was not reported because of laboratory error. The second reported 3.09 +/- 2.56 pCi/day;
however this was not used in our analysis because of suspected contamination from on-site collection of
the samples. Two of four analyzed by alpha spectrometry were reported as NDA (no detectable activity)
and two were reported with a positive result. The four values were fit using CINDY and the Jones
excretion model to estimate an intake (66,000 pCi), organ doses, and a CEDE (20 rem/0.20 Sv; ICRP-30)
as shown above. LUDEP was also used to estimate an intake of 130,000 pCi and a CEDE (ICRP-60) of
9.3 rem (0.093 Sv).

Conclusion:

Based on the results of intake estimates and dose calculations, this individual received an intake of
66,000 to 130,000 pCi of 2’Pu resulting in a 50-year committed effective dose equivalent of 9.3 to 20 rem
(0.093 to 0.20 Sv). That dose range is more than the cumulative dose (7 rem) from a lifetime (70 years)
of exposure at the current level (0.100 rem) for members of the public. It is also less than one-half the
working lifetime limit of 50 rem recommended by the National Council on Radiation Protection and
Measurements (NCRP). Serious health consequences are not associated with this dose level.

Prepared By:

Name:

Signature: Date:

Peer Reviewed By:

Name:

Signature: Date:
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Counter Eff. (%) S/ Counter Eff. (%) Counter Eff.
Date/Time = Sm! 0 Fsa_'ﬁso Millivolt — Start Date/Tima = Start
~Stop Milljvolt — Stop — Stop
Total Counts 22 Total Millivots Total Counts
Counting Time ;S\ Total Drift Time Counting Time
Gross cpm N Yo -Gross mv / sec Gross cpm
Bkg. Cpm 9:33 Bkg. Mv/ sec Bkg. cpm
Net cpm 00 7 Net mv/sec net cpm
d curles/my dpm
dpm/24 hr. (69-74) MO litter (69-74) dps /cc
K 40 Correctlon {fed‘ﬁrwa Neutron Dose (rads) (63-65)‘
Mat Beto e D(q) (63-68) e /mg_(69-74)
D(a) (63-68) ! 15 Feb 66 D(q) (63-68)

juap109Y suodeap Jesjonp Saiewojed

jaay
Hoday uonenjeag asog



ge2-1"D "(B)2SS "O°S'N S 19V ASBALG Ul JO Suoisiaoid Sy Jopun PajoLysal Sl JUSWINOOP SIY} JO 8seajay

NAME (LAST, FIRST, MJl.) (1=

~— (\G—{Go

FEB 11 1966

| INTERNAL DOSE DATA

TYPE SAMPLE (30}

Urnes

TYPE ANAL. (31-32)

A2

GROSS ALPHA
EXPOSURE ]
DATE (R -3 e% Hee

BASE (57-60)

.~

| OCCUPATION (61 -62)

OATE RECEIVED AHMPLE VOLUME DATE ANALYZED

FFR 11 1966 1920wt Lows ot .

TECHNICIAN (SIGNATURE AND DATE) ;

WALTER G. EDWARDS 15 reg 1955
URINE _ |GROSS ALPHA  SSGTT, LIRARON FECES /BLO0D
Counter Number e, Chamber Number L Counter Number
Counter Bkg. (cpm) 7.7/% Chom, Bkg. (mv/sec) Counter Bkg.
Couater Eff. (%) Kt Counter Eff. (%) Counter Eff.
Date/Time —Stort 1 5 FER 1966 Millivolt = Stert Date/Time — Stort
~Stop Millivolt = Stop = Stop
Total Counts 3 I Total Milllvots Total Counts
Counting Time 8 paes Totel Drift Time Counting Time
Gross cpm 019 Gross mv/ sec Gross cpm
Bkg. Cpm A% Bkg. Mv/sec Bkg. ¢
Net cpm 0.5 Net mv/ sec net cpm
e A 28,10 curles/my _dpm
| dpm/24 he. (69-74) litter (69-74) dps/ec
K 40 Correction - Neutron Dose (rads) (63-68) I
HerSete V3.20% )5 D(q) (63-68) uc/mg (69-74)
ot te-e8) Dz 979 k13 717 Fenbi el
~— - )

0002 ‘8z mdy
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FEB 11 1366

e

— I

J)_(1-20)

INTERNAL DOSE DATA

C. SEC. NO. (21-29)

0o
s -
ANPL A 39-44

[TYPE SAMP

LE (30) TYPE ANAL. {31-32) B
GR
EXPOSURE

" 2 n B
bt - 50 FROM 23 (L 10 Y Cel &¢ DATE/B~3I%£‘I’"PE
BASE (57+60) OCCUPATION (61-62) REQUESTED BY v
\ |
DATE RECEIVED SAMPLE VOLUME “VGLUME ANALYZED DATE ANALYZED g
TECHNICIAN (S1GNATURE AND DATE) WALTER G. EDWA~ . 15 rep 956
URINE__| ROSS ALPH $Gl. RIOUN FECES /BLOOD
Counter Number I71¢> Q Chamber Number . Counter Number
Counter Bkg. (cpm) | A /9 Cham, Bkg. (mv/sec) Countar Bkg.
Counter Eff. (%) wi Counter Eff. (%) Counter Eff.
Dote/Time — Start 1 15 FEB 1366 Millivolt — Start Date/Time ~ Start
—Shap- - Millivolt — Stop — Stop
Total Counts # Total Millivots Total Counts
Counting Time K= Total Drift Time Counting Time
Gross cpm [ R4 Gross mv/ sec Gross cpm
Bkg. Cpm 0.L£9 Bkg. Mv/ sec Bkg. cpm
Netcpm 0.3% Net mv/sec net cpm
Pid 2. GLSE L3 curies/mv Y dpm
dpm#24 W, (69-74) littar (69-74) dps /ce i
K 40 Correctlon Neutron Dose (rads) (63-68)[
pr:j (3}4 3.097 44506 D(q) (63-68) ve/mg_(69-74)
D (q) - . o~y . - %
a) ( E 7,7y,k/q/fm A 17 L3-8
.
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g C RESAMPLE JUL 141966
" — =
AFSN: INTERNAL DOSE DATA - ~- =b - {[j53
[TWAME (LAST, FIRST, M.0.) (1 -20) S0C. SEC. NO. (21-29) TYPE SAMPLE (30} TYPE ANAL, (31-32)
gt Y i
SAMPLE NO, (33-38) SAMPLE DATE (39-44) EXPOSURE
66-3414 Frou0600 5 Jun 7o 0559 6 Jun 66 oaTe Jan 66 TveE
BASE (5760) OCCUPATION (61 -62) REQUESTED BY
Ramstein .
DATE-RECEIVED SAMPLE VOLUME - -, VOUUME ANALVIED, * - |DATE ANALVZEOD
14 June 1966 70 mi- 435K | 4 5 , :
TECHNICIAN (SIGNATURE ANO DATE) [/ ng[/ P
S/?C—- EY - (J/KAJ,J H )\A/_,/i/' b".z.‘,fk
URINE 36 139 RADON FECES)/BLOCD
Counter Number ot Chomber Numbar e D~ 571 | Counter Number
Counter Bkg. (cpm) Yoo- 3 / . \47 Chom. Bkg. (mv/sec) (708~ z2- | Counter Bkg.
Counter Elf. (%) /9 31.€ 47 Counter EH. (%) Counter Eff.
Dote/Time — Stort Millivolt — Start ST— )Y Date/Time — Stort
—Stop Millivolt = Stop A4S — Stop
Total Counts g 7 ¢ Totol Millivots 1T Total Counts
Countlng Time o /oD Total Drift Time 2:43 Counting Time
Gross cpm Gross mv /sec llllglﬁﬂ Gross cpm_ /
Bkg. Cpm Bkg. Mv/sec 3L Bkg. cpm [
Net cpm ’ Net mv / sec net cpm
Mﬁ&f_—m 7 curies/mv dpm
dpm/24 be. (69-74) litter (69-74) . dps/cc
K 40 Correction 2 Neutron Dose (rads) (93-68)1
Net Beto /a;/s,«/ C./s¢t g.0719 D(q) (63-68) A4 M[ﬁ;m_(gn
3 7
D (q) (63-68) ¥ Lee = Loy D (q) (63-68)
A e - P —
NAME SOCIAL SECURITY NUMBER: SAMPLE NUMBER!
AIR FORCE BASE
RESULTS OF ANALYSIS B .
;d/?l - ﬂ-/fV!0,¢77 o4 Kee - go.7 rM ,D}M
—-0.07?
_[7/”‘%‘[_970”/ ,5,4, Bendew 1-6% Pl 0.0788
Voo #walyzed= “#3sml
(] Repeat the sompla for the following reason:
( ) Significant activity in recently onalyzed sample (s)
( ) Data required to estoblish dose
( ) improper flask used
( )} Other
() Suggested sompling schedule
SIGNATURE ¢ OATE:

- - - o
ONE TIME FORM. OBSOLETE AFTER 30 JUN 66 (MCGSCPF, RAG, 4 APR 66) APLE-WEAFE-ARR €5 2530

iy
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RADIOLOGICAL SAMPLE DATA ;|

NAME O u =

TYPE SAMPLE: (29-32
Urine

E=

CCUPATION ANALYS!S DESIRED
(34-38)

RHL SAMPLE NUMBER

ESTED B AIR FORCE BASK (88~71)
SGHW Ranstie 0

DATE RECEIVED (27-41)

[o]
DATE ANALYZED (B1-88)1) Qg\?céw‘zq

] DATE COLLECTED I EXPOSURE DATE
23 Ian A7 I

J 7
SAMPLE w:ﬁg/éogm_’_

29 ¢ p | wmnz{vo;%m/«msz

! TECHNICIAN

OTHER DATA ¢

ENVIRONMENTAL SAMPLES

COUNTER & EFFICIENCY

TOTAL COUNTS & MINUTES

GROSS CPM

BKG CPM A MINUTES

NET CPM

YIELD

£330

BIOLOGICAL SAMPLES

RADON

COUNTER & EFFICIENCY 30 &,0 Wy
Yo

TOTAL COUNTS & MINuTESY

/%
77 e

GROSS CPM .

BKG CPM & MINUTES

NET CPM

YIELD

AT TN

SUMMARY OF RESULTS: th/ §
Tt o= .32E8 L
Lot gpual/-0-66 Lo

- 2794 0.2

%5:: ?3-' 2
sl
FHLLT

AFLC vixfes 1165

FC
85400

AFLC-WPAFB~MAY 66 4500
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RADIOLOGICAL SAMPLE DATA

3 672-’338

A . _20) ' GRADE |RHL SAMPLE NUMBER plL
7sq‘7" 3
TYPE SAMPLE (23-32) OCCUPATION ANALYSIS DESIRED IR FORCE BASE (88-71)
PN (34-33) l é 1329 /4 G 7AC ()¢ SP Ai’a Ayap
DATE RECEIVED (37-42) DATE ANALYZED (51-88)

BICYS)

l DATE COUNTED

| DATE COLLECTED ]TXPO!URE DATE
G pdl &2

(2
SAMPLE w:w;:gg_wn'e
oda

I wslm;r/ly.aumd: A%

OTHER DATA

ENVIRONMENTAL SAMPLES
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COUNTER & EFFICIENCY

TOTAL COUNTS & MINUTES

GROSS CPM

BXG CPM & MINUTES

NET CPM

YIELOD

AFLC y3'6s 1165

FC
5400

.34 235
BIOLOGICAL SAMPLES RADON
| COUNTER & EFFICIENCY < p00 ZY XY .
TOTAL COUNTS 8 MINUTES 2 2 O 7. 5 [
GROSS CPM )
BKG CPM & MINUTES RN 2 -9
NET CPM
YIELD
o
o
a
o
m
<
2,
SUMMARY OF RESULTS: 77 0 &, >5
Sds Valzg, §o 7 e e 25
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SUBMITTEE

SC e

pelfs -

TYPE SOt

(EIE

i

!

e GIANGS

Dose Evaluation Report

Airil iil iﬁ

AFB

p-

Ca T3

DAYE RECD

[79ug &2 | F2 A0y E7

DATE COLLECTED

EXPOSURE DATE(S)

TOTAL WT OR VOL

20t me

WT OR VOU ANALYZED

7020 i~

ANALYSIS DESIRED

P =37

TYPE OF ANALYSIS

226

COUNTER AND EFF

TOTAL CTS AND TIME ISL

BK CTS AND TIME

‘| NET CTS PER MIN

520

1 20122 33|35

¥

GR ALPHA DiS

GR ALPHA

GR ALPHA PER 24 HR

DAYE CTD

GR BETA DIS

GR BETA A

GR BETA PER 24 HR

.| OATE CTD -

GR ALPHA SUS

DATE CTD

GR BETA SUS

NUCLIDE

ACTIVITY

DATE CTO

il

NET BETA PER 24 HR

11 SEP 1967

SAMPLE WT DIS

SAMPLE WT SUS

SAMPLE VOL

RECOVERY

(b

ELAPSED TIME

SYSTEMIC BODY
GURDEN

CRITICAL ORGAN
SONE

1

PREVIOUS EDITION
WILL BE USED,

AFLC 2% 1165 <o

RADIOLOGICAL SAMPLE DATA AFLc-weAFe-JUL 67 3”;

g
.

S
-~
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Palomares Nuclear Weapons Accident

Revised Dose Evaluation Report

Airil 2ii1

Internal Dosimetry Evaluation Form

SSN:

MODE OF INTAKE: INTAKE DATE OR PERIOD:
X Inhalation [ Injection 1/18/66 through 2/15/66 on-site
[1 Ingestion [] Absorption 1/18/66 assumed start.
[J Unknown [CINot applicable

Duration of Exposure: Unknown

SUMMARY OF EXPOSURE CONDITIONS:
Radionuclides/Respiratory Class/Particle Size: 2**Pu/100% Class Y/1 pm AMAD
Date or Period of Evaluated Data: S urine samples from 02/16/66 to 08/09/67

Location of Exposure: Camp Wilson, near Palomares, Spain

EVALUATION METHODOLOGY:
Assumptions:

Code/Model used for:
Dose Estimate:

RESULTS SUMMARY
Estimated Intake Activity (pCi): 68,000
50 YR CEDE (rem) : 21 (0.21 Sv)

EVALUATION DATA:
Air Sampling [ Attached ] In Process X Unavailable
Health Physics Survey Data O Attached - [] In Process P4 Unavailable
Bioassay — Urinalysis B< Attached [1 In Process [] Unavailable
Fecal ] Attached ] In Process X Unavailable
Nasal Smears [ ] Attached O In Process X Unavailable
In Vivo [ ] Attached ] In Process Xl Unavailable
Medical Treatment:
Skin Decontamination: [] Yes No Date:
Decorporation: [ ] Yes XINo Agent: Date:
Catharsis: [ Yes XINo Agent: Date:
Surgical excision: ] Yes XINo Date:

Acute inhalation intake of 2°Pu, 100% Class Y, 1 pm AMAD particle size on 1/18/66

Intake Estimate: CINDY, Ver. 1.4/JONES
CINDY, Ver. 1.4/ICRP 30, Part 4, General Systemic Model

Suggested Sampling Frequency:

Organ Dose Equivalent Summary 50 YR CDE (rem/Sv)
Bone Surface 210/2.1
Lung 78/0.78
Liver 38/0.38
Red Marrow 16/0.16
Other 3.6/0.036
Testes 3.0/0.030
DOSE ASSESSOR: DATE: PEER REVIEWER: DATE:
Signature: Signature:
Print Name: Print Name:
SSN: SSN:
RECOMMENDATIONS:
Additional Bioassay Required [7] Urinalysis [ Fecal [ In Vivo

Work Restrictions: N/A

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-244
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Preliminary Internal Dosimetry Case Narrative

Identification:

Name:
SSN:

Incidents:

Individual participated on site in response duties resulting from an accident involving three nuclear
weapons at Palomares, Spain on January 17, 1966. Individaul may have been exposed to weapons
materials (primarily plutonium-239) by inhalation and ingestion from contaminated weapon and aircraft
debris, lands, and vegetation. Primary activities included search, radiological monitoring, recovery of
accident debris, and processing for disposal.

This individual arrived on site early in the response. One urine sample data card indicated an exposure
period of Jan uary— February 1966. An exposure date of 18 January 1966 corresponding to the first day of
the response was chosen as most conservative. One sample was taken on 16 February 1966 and was
assumed to be the day after exposure ended, 15 February 1966.

Previous Intake/Dose Assessments:

This assessment applies to Palomares accident activities only. No previous intakes or doses were
considered.

Other Information:

This individual was identified for follow-up sampling after the initial assessments in 1966. Follow-up
sampling was generally under more controlled conditions and analysis performed using more sensitive
and specific alpha spectrometry methods. Results of assessments at the time of the incident indicated
retained systemic body burdens using the Langham 1956 equation as shown below.

Dates % Body Burden
2/16/66 -

10/06/66 11

3/09/67 0

4/13/67 5

8/09/67 0

Radionuclide(s): *°Pu.
Assumptions/Basis/Data Sources:

Acute inhalation intake of Pu-239; 100% Class Y; 1 um AMAD particle size on 1/18/66. The date is the
first day of the period on station from 1/18/66 to 2/16/66.

Inhalation was assumed as the major route of entry because the primary contaminant was created by
explosion and fire and deposited in sandy soil and on buildings and plants. Conditions were generally
windy and significant activity was underway.

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-245
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Dose was determined entirely from modeling intake based on the following urinalysis results for this
individual. The urine samples were collected over a period of time from the initial incident. Since this
individual was identified for further follow-up sampling, several results are available. The results for
samples collected on site were generally rejected because of sample contamination problems.

Elapsed Result Error
Sample *Analysis Date Days (pCi/day) (pCi/day) Included
66-958 G 02/16/66 29 1.2 0.97
66-4943 AS 10/06/66 261 0.17 0.09 v
67-0478 AS 03/09/67 415 0.004 0.004 v
67-1295 AS 04/13/67 450 0.047 0.023 v
67-3977 AS 08/09/67 568 ND v

* G means gross alpha counting; AS means alpha spectrometry.

Intakes and estimates of dose were prepared using CINDY Version 1.4 and LUDEP Version 2.05.
Intake was estimated using the Jones excretion model in CINDY and LUDEP.

Inhalation intake was estimated using the ICRP 66 respiratory tract model in LUDEP.

CINDY estimated dose derived using the ICRP 30, Part 4, General Systemic Model and weighting
factors; and LUDEP used the recommendations of ICRP 60.

Modeling:

CINDY and LUDEP were used to estimate the intake and dose with the following results:

Model Intake (pCi) CEDE (rem/Sv)
CINDY 68,000 21/0.21
LUDEP 20,000 1.4/0.014

Doses to individual organs and estimation of the effective dose equivalent using CINDY reported the
following results:

Weighted Organ
Dose Equivalent Weighting Dose Equivalent

Organ (rem/Sv) Factors (rem/Sv)
Testes 3.0E+00/3.0E-02 2.5E-01  7.6E-01/7.6E-03
Breast 1.0E-04/1.0E-06  1.5E-01 1.5E-05/1.5E-07
Red Marrow 1.6E+01/1.6E-01  1.2E-01  2.0E+00/2.0E-02
Lung 7.8E+01/7.8E-01  1.2E-01  9.3E+00/9.3E-02
Thyroid 9.5E-05/9.5E-07 3.0E-02  2.8E-06/2.8E-08
Bone Surface 2.1E+02/2.1E+00 3.0E-02  6.4E+00/6.4E-02
Liver 3.8E401/3.8E-01  6.0E-02  2.3E+00/2.3E-02
Other 3.6E+00/3.6E-02  6.0E-02  2.2E-01/2.2E-03
Lower Large Intestine ~ 7.7E-03/7.7E-05  6.0E-02  4.6E-04/4.6E-06
Upper Large Intestine ~ 2.6E-03/2.3E-05  6.0E-02 1.6E-04/1.6E-06
Small Intestine 5.3E-04/5.3E-06  6.0E-02  3.2E-05/3.2E-07

Effective Dose Equivalent

2.1E+01/2.1E-01

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-246
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Four urine samples were analyzed by alpha spectrometry and one early sample by gross alpha counting.
The gross alpha reported 1.2 +/- 0.97 pCi/day; however this was not used in our analysis because of
suspected contamination from on-site collection of the samples. One of the four samples analyzed by
alpha spectrometry was reported as NDA (no detectable activity) and two were reported with a positive
result. The four values were fit using CINDY and the Jones excretion model to estimate an intake (68,000
pCi), organ doses, and a CEDE (21 rem/0.21 Sv; ICRP-30) as shown above. LUDEP was also used to
estimate an intake of 20,000 pCi and a CEDE (ICRP-60) of 1.4 rem (0.014 Sv).

Conclusion:

Based on the results of intake estimates and dose calculations, this individual received an intake of about
20,000 to 68,000 pCi of *°Pu resulting in a 50-year committed effective dose equivalent of 1.4 to 21 rem
(0.014 t0 0.21 Sv). That dose ranges from well below to three times the cumulative dose (7 rem) from a
lifetime (70 years) of exposure at the current level (0.100 rem) for members of the public. It is also about
one-half the working lifetime limit of 50 rem recommended by the National Council on Radiation
Protection and Measurements (NCRP). Serious health consequences are not associated with these dose
levels.

Prepared By:

Name:

Signature: Date:

Peer Reviewed By:

Name:

Signature: Date:
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FEB 21 1866 {

[

DG !NTERNAL DOSE DATA

- SOC, SEC. RO, {21-29) TYPE SAMPLE (30) TYPE ANAL.{31-32)
Alac Ind SueX5d \ Vnovs GROSS ALPHA
,(33° SAMPLE DATE (39 -44) PO YT JaxPosunE "
6§ -9¢% FROM To DATE 11 o1 Sl ITITYPE,
BASE (57+60) . OCCUPATION (61 -62) REQUESTED BY .
‘/r\N-\ Pd . . |
DAERBECE“IEb SAMPLE VOLUME VOLUME ANALYZED DATE ANALYZED i
21 | DY ed* % b5 i o z
TECHNICIAN (SIGNATURE AND DATE)
URINE G AlPHA RADON FECES /BLOOD
Counter Number F Chomber Number , Counter Number
Counter Bkg. (cpm) 0,15 Chaom. Bkg. (mv/sec) Counter Bkg.
Counter Eff. (%) 8, 57 Counter Eff. (%) Counter Eff.
Date/Time — Start 1 AR wse Milllvolt — Start Date/Time — Stort
= Stop Millivolt — Stop = Stop
Total Counts w. 2 ‘/ . Total Millivots Total Counts
Counting Time 5):,...'—- Total Drift Time Counting Time
Gross cpm 0,44 Gross mv/sec Gross cpm
|_Bkg. Cpm Wi Bkg. Mv/ sec Bkg. cpm
Net cpm d-2< Net mv/sec net cpm
__v/ﬂ_‘j/L /-/fiﬂvf:? curiesfmv _dpm
dpm/24 he.(69 - 74) Mater (69-74) dps/cc
K 40 Correction . Neutron Dose (rads) (63'69”
DR S/l | [ A0E 457 D(q) (63-68) ue/mg (69-74)
D (a) (63-68Y A=z 20 Dre 6 K1 s D(q) (63-68)
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w 1| oATE R!CEIVED (37-42) DATE ANALYZED (81-56) | DATE COUNTED I oArz cou.:crsn ‘EXPOSURE DATE :
9 b3 _mhe ¢ 2 9 62 P MAR &2
o SAMALE WEIGHT/VOLUME WEIGHT/VOLUME ANALYZED
o | 1570 Ml |
OTHER DATA ‘
ENVIRONMENTAL SAMPLES 5
COUNTER & EFFICIENCY ¥
TOTAL COUNTS & MINUTES 1Y
GROSS CPM :
BKG{CPM & MINUTES
NET'cPM
YIELD
P 220
! : - AI% =77
/ BIOLOGICAL SAMPLES RADON
| COURTER & EFFICIENCY S/pf 7/ 2 "
TOTAL COUNTS & MINUTES! &40 006 7
GROSS CPM
t BKG CPM & MINUTES o0 X
3 NET CPM
5 YIELD 0,00 L 0,00§ _I/
Qo
<
']
c
o
e
g :
S SUMMARY OF RESULTS: 7 z7/%
B D373 06K BF MR Tth = /VJ/V Y rue 37/
S : VIS (57 A N N
3 i s o .
4 Vo, Ah=0,76 A+ 1)
» P i M
% AFILC wares 1165 Po AFLC=WPAFB=JAN 67 5M
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1

Internal Dosimetry Evaluation Form

oo ] s~ IR

MODE OF INTAKE: INTAKE DATE OR PERIOD:
X Inhalation [] Injection 1/18/66 through 01/21/66 on-site
[] Ingestion [[] Absorption 1/18/66 assumed start.
] Unknown [CINot applicable

SUMMARY OF EXPOSURE CONDITIONS:
Radionuclides/Respiratory Class/Particle Size: 9pu/100% Class Y/1 pm AMAD
Date or Period of Evaluated Data: 5 urine samples from 01/21/66 to 08/13/67
Duration of Exposure: Unknown
Location of Exposure: Camp Wilson, near Palomares, Spain

EVALUATION DATA:
Air Sampling [ Attached ] In Process X Unavailable
Health Physics Survey Data ] Attached ] In Process <] Unavailable
Bioassay — Urinalysis X Attached [] In Process ] Unavailable
Fecal [] Attached [ In Process X Unavailable
Nasal Smears [C] Attached ] In Process B4 Unavailable
In Vivo [1 Attached [] In Process Xl Unavailable
Medical Treatment:
Skin Decontamination: 1 Yes No Date:
Decorporation: 1 Yes MKINo Agent: Date:
Catharsis: [ Yes KINo Agent: Date:
Surgical excision: [ Yes XINo Date:

EVALUATION METHODOLOGY:
Assumptions:  Acute inhalation intake of 2’Pu, 100% Class Y, 1 um AMAD particle size on 1/18/66

Code/Model used for: Intake Estimate: CINDY, Ver. 1.4/JONES
Dose Estimate: CINDY, Ver. 1.4/ICRP 30, Part 4, General Systemic Model

RESULTS SUMMARY
Estimated Intake Activity (pCi): 69,000
50 YR CEDE (rem) : 21 (0.21 Sv)

Organ Dose Equivalent Summary 50 YR CDE (rem/Sv)
Bone Surface 220/2.2
Lung 79/0.79
Liver 38/0.38
Red Marrow 17/0.17
Other 3.6/0.036
Testes 3.1/0.031
DOSE ASSESSOR: DATE: PEER REVIEWER: DATE:
Signature: Signature:
Print Name: Print Name:
SSN: SSN:
RECOMMENDATIONS:
Additional Bioassay Required [ Urinalysis [ Fecal [ In Vivo
Suggested Sampling Frequency:
Work Restrictions: N/A
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¥
Preliminary Internal Dosimetry Case Narrative

Identification:

Name:
SSN:

Incidents:

Individual participated on site in response duties resulting from an accident involving three nuclear
weapons at Palomares, Spain on January 17, 1966. Individual may have been exposed to weapons
materials (primarily plutonium-239) by inhalation and ingestion from contaminated weapon and aircraft
debris, lands, and vegetation. Primary activities included search, radiological monitoring, recovery of
accident debris, and processing for disposal.

This individual arrived on site early in the response. None of the urine sample data cards indicated an
exposure period or date. However, the first sample from him was received at the laboratory on 25 January
1966. This indicates he was one of the early responders and was included in the first samples collected on
21 January 1966. An exposure date of 18 January 1966 corresponding to the first day of the response was
chosen as most conservative.

Previous Intake/Dose Assessments:

This assessment applies to Palomares accident activities only. No previous intakes or doses were
considered.

Other Information:

This individual was identified for follow-up sampling after the initial assessments in 1966. Follow-up
sampling was generally under more controlled conditions and analysis performed using more sensitive
and specific alpha spectrometry methods. Results of assessments at the time of the incident indicated
retained systemic body burdens using the Langham 1956 equation as shown below.

Dates % Body Burden
1/21/66 -

6/18/66
2/12/67
4/09/67
8/13/67

S ' N oo

Radionuclide(s): *’Pu.
Assumptions/Basis/Data Sources:

Acute inhalation intake of Pu-239; 100% Class Y; 1 um AMAD nparticle size on 1/18/66. The date is the
first day of the period on station from 1/18/66 to 1/21/66.

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-258
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Inhalation was assumed as the major route of entry because the primary contaminant was created by
explosion and fire and deposited in sandy soil and on buildings and plants. Conditions were generally
windy and significant activity was underway.

Dose was determined entirely from modeling intake based on the following urinalysis results for this
individual. The urine samples were collected over a period of time from the initial incident. Since this
individual was identified for further follow-up sampling, several results are available. The results for
samples collected on site were generally rejected because of sample contamination problems.

Elapsed Result Error
Sample *Analysis Date Days (pCi/day) (pCi/day) Included
66-254 G 01/21/66 3 1.77 0.799
66-3838 AS 06/18/66 151 0.201 0.079 v
67-0526B AS 02/12/67 390 0.02 0.01 v
67-1265 AS 04/09/67 446 ND v
67-3936 AS 08/13/67 572 ND v

* G means gross alpha counting; AS means alpha spectrometry.

Intakes and estimates of dose were prepared using CINDY Version 1.4 and LUDEP Version 2.05.
Intake was estimated using the Jones excretion model in CINDY and LUDEP.

Inhalation intake was estimated using the ICRP 66 respiratory tract model in LUDEP.

CINDY estimated dose derived using the ICRP 30, Part 4, General Systemic Model and weighting
factors; and LUDEP used the recommendations of ICRP 60.

Modeling:
CINDY and LUDEP were used to estimate the intake and dose with the following results:
Model  Intake (pCi) CEDE (rem/Sv)

CINDY 69,000 21/0.21
LUDEP 82,000 5.7/0.057

Doses to individual organs and estimation of the effective dose equivalent using CINDY reported the
results in the table below.

Four urine samples were analyzed by alpha spectrometry and one early sample by gross alpha counting.
The gross alpha reported 1.77 +/- 0.799 pCi/day; however this was not used in our analysis because of
suspected contamination from on-site collection of the samples. Two of the four samples analyzed by
alpha spectrometry were reported as NDA (no detectable activity) and two were reported with a positive
result. The four values were fit using CINDY and the Jones excretion model to estimate an intake (69,000
pCi), organ doses, and a CEDE (21 rem/0.21 Sv; ICRP-30) as shown above. LUDEP was also used to
estimate an intake of 82,000 pCi and a CEDE (ICRP-60) of 5.7 rem (0.057 Sv).
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Weighted Organ
Dose Equivalent Weighting  Dose Equivalent

Organ (rem/Sv) Factors (rem/Sv)
Testes 3.1E+00/3.1E-02  2.5E-01 7.7E-01/7.7E-03
Breast 1.0E-04/1.0E-06 1.5E-01 1.5E-05/1.5E-07
Red Marrow 1.7E+01/1.7E-01 1.2E-01 2.0E+00/2.0E-02
Lung 7.9E+01/7.9E-01  1.2E-01 9.5E+00/9.5E-02
Thyroid 9.6E-05/9.6E-07  3.0E-02 2.9E-06/2.9E-08
Bone Surface 2.2E+02/2.2E+00  3.0E-02 6.5E+00/6.5E-02
Liver 3.8E+01/3.8E-01  6.0E-02 2.3E+00/2.3E-02
Other 3.6E+00/3.6E-02  6.0E-02 2.2E-01/2.2E-03

Lower Large Intestine ~ 7.8E-03/7.8E-05  6.0E-02 4.7E-04/4.7E-06
Upper Large Intestine ~ 2.6E-03/2.6E-05  6.0E-02 1.6E-04/1.6E-06

Small Intestine 5.4E-04/5.4E-06 6.0E-02 3.2E-05/3.2E-07
Effective Dose Equivalent 2.1E+01/2.1E-01
Conclusion:

Based on the results of intake estimates and dose calculations, this individual received an intake of
69,000 to 82,000 pCi of *Pu resulting in a 50-year committed effective dose equivalent of 5.7 to 21 rem
(0.057 to 0.21 Sv). That dose ranges from slightly less than to three times the cumulative dose (7 rem)
from a lifetime (70 years) of exposure at the current level (0.100 rem) for members of the public. It is
less than one-half the working lifetime limit of 50 rem recommended by the National Council on
Radiation Protection and Measurements (NCRP). Serious consequences in health are not associated with
this dose level.

Prepared By:

Name:

Signature: Date:

Peer Reviewed By:

Name:

Signature: Date:
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Internal Dosimetry Evaluation Form

NAME SSN: -

MODE OF INTAKE: INTAKE DATE OR PERIOD:
Inhalation [J Injection 01/20/66 through 2/11/66 on-site
[1 Ingestion [] Absorption 1/20/66 assumed start.
[] Unknown [CINot applicable

SUMMARY OF EXPOSURE CONDITIONS:
Radionuclides/Respiratory Class/Particle Size: *’Pu/100% Class Y/1 pm AMAD
Date or Period of Evaluated Data: 3 urine samples from 01/24/67 to 08/10/67
Duration of Exposure: Unknown
Location of Exposure: Camp Wilson, near Palomares, Spain

EVALUATION DATA:
Air Sampling [ Attached [] In Process Xl Unavailable
Health Physics Survey Data [ Attached ] In Process X Unavailable
Bioassay — Urinalysis B Attached [[] In Process [[] Unavailable
Fecal [] Attached ] In Process X Unavailable
Nasal Smears [ Attached [J In Process Xl Unavailable
In Vivo [ Attached [] In Process [X] Unavailable
Medical Treatment:
Skin Decontamination: [ Yes No Date:
Decorporation: [ Yes No Agent: Date:
Catharsis: [ Yes XINo Agent: Date:
Surgical excision: [ Yes XINo Date:

EVALUATION METHODOLOGY:
Assumptions:  Acute inhalation intake of 2**Pu, 100% Class Y, 1 um AMAD particle size on 1/20/66

Code/Model used for: Intake Estimate: CINDY, Ver. 1.4/JONES
Dose Estimate: CINDY, Ver. 1.4/ICRP 30, Part 4, General Systemic Model

RESULTS SUMMARY
Estimated Intake Activity (pCi): 34,000
50 YR CEDE (rem) : 10 (0.10 Sv)

Organ Dose Equivalent Summary 50 YR CDE (rem/Sv)
Bone Surface 110/1.1
Lung 39/0.39
Liver 19/0.19
Red Marrow 8.2/0.089
Other 1.8/0.018
Testes 1.5/0.015
DOSE ASSESSOR: DATE: PEER REVIEWER: DATE:
Signature: Signature:
Print Name: Print Name:
SSN: SSN:
RECOMMENDATIONS:
Additional Bioassay Required [ Urinalysis ] Fecal [ In Vivo
Suggested Sampling Frequency:
Work Restrictions: N/A
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' Preliminary Internal Dosimetry Case Narrative

Identification:

Name:
SSN:
Incidents:

Individual participated on site in response duties resulting from an accident involving three nuclear
weapons at Palomares, Spain on January 17, 1966. Individual may have been exposed to weapons
materials (primarily plutonium-239) by inhalation and ingestion from contaminated weapon and aircraft
debris, lands, and vegetation. Primary activities included search, radiological monitoring, recovery of
accident debris, and processing for disposal.

This individual arrived on site early in the response. A 28 December 1966 letter from the 48" TAC
Hospital, APO New York 09179 stated that his TDY period was 20 January — 11 February 1966. An
exposure date of 20 January 1966 corresponding to the first day of the response was chosen as most
conservative.

Previous Intake/Dose Assessments:

This assessment applies to Palomares accident activities only. No previous intakes or doses were
considered.

Other Information:

This individual was identified for follow-up sampling after the initial assessments in 1966. Follow-up
sampling was generally under more controlled conditions and analysis performed using more sensitive
and specific alpha spectrometry methods. Results of assessments at the time of the incident indicated
retained systemic body burdens using the Langham 1956 equation as shown below.

Dates % Body Burden
1/24/67 6
4/26/67 1
8/10/67 0

Radionuclide(s): *°Pu.
Assumptions/Basis/Data Sources:

Acute inhalation intake of Pu-239; 100% Class Y; 1 pm AMAD particle size on 1/20/66. The date is the
first day of the period on station from 1/20/66 to 2/11/66.

Inhalation was assumed as the major route of entry because the primary contaminant was created by
explosion and fire and deposited in sandy soil and on buildings and plants. Conditions were generally
windy and significant activity was underway.
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Dose was determined entirely from modeling intake based on the following urinalysis results for this
individual. The urine samples were collected over a period of time from the initial incident. Since this
individual was identified for further follow-up sampling, several results are available. The results for
samples collected on site were generally rejected because of sample contamination problems.

Elapsed Result Error
Sample *Analysis Date Days (pCi/day) (pCi/day) Included
67-0365 AS 01/24/67 357 0.0738 0.0263 v
67-1499 AS 04/26/67 449 0.01 0.01 v
67-3860 AS 08/10/67 555 ND v

* G means gross alpha counting; AS means alpha spectrometry.

Intakes and estimates of dose were prepared using CINDY Version 1.4 and LUDEP Version 2.05.
Intake was estimated using the Jones excretion model in CINDY and LUDEP.

Inhalation intake was estimated using the ICRP 66 respiratory tract model in LUDEP.

CINDY estimated dose derived using the ICRP 30, Part 4, General Systemic Model and weighting
factors; and LUDEP used the recommendations of ICRP 60.

Modeling:
CINDY and LUDEP were used to estimate the intake and dose with the following results:
Model Intake (pCi) CEDE (rem/Sv)

CINDY 34,000 10/0.10
LUDEP 65,000 4.5/0.045

Doses to individual organs and estimation of the effective dose equivalent using CINDY reported the
following results:

Weighted Organ
Dose Equivalent Weighting Dose Equivalent

Organ (rem/Sv) Factors (rem/Sv)

Testes 1.5E+00/1.5E-02  2.5E-01 3.8E-01/3.8E-03
Breast 5.0E-05/5.0E-07 1.5E-01 7.6E-06/7.6E-08
Red Marrow 8.2E+00/8.2E-02  1.2E-01 9.8E-01/9.8E-03
Lung 3.9E+01/3.9E-01 1.2E-01  4.7E+00/4.7E-02
Thyroid 4.7E-05/4.7E-07 3.0E-02 1.4E-06/1.4E-08
Bone Surface 1.1E+02/1.1E+00  3.0E-02  3.2E+00/3.2E-02
Liver 1.9E+01/1.9E-01  6.0E-02 1.1E+00/1.1E-02
Other 1.8E+00/1.8E-02  6.0E-02 1.1E-01/1.1E-03

Lower Large Intestine ~ 3.9E-03/3.9E-05  6.0E-02  2.3E-04/2.3E-06
Upper Large Intestine ~ 1.3E-03/1.3E-05  6.0E-02  7.8E-05/7.8E-07
Small Intestine 2.7E-04/2.7E-06  6.0E-02  1.6E-05/1.6E-07
Effective Dose Equivalent 1.0E+01/1.0E-01
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Three urine samples were analyzed by alpha spectrometry. One of the three samples analyzed by alpha
spectrometry were reported as NDA (no detectable activity) and two were reported with a positive result.
The three values were fit using CINDY and the Jones excretion model to estimate an intake (34,000 pCi),
organ doses, and a CEDE (10 rem/0.10 Sv; ICRP-30) as shown above. LUDEP was also used to estimate
an intake of 65,000 pCi and a CEDE (ICRP-60) of 4.5 rem (0.045 Sv).

Conclusion:

Based on the results of intake estimates and dose calculations, this individual received an intake of 34,000
to 65,000 pCi of **Pu resulting in a 50-year committed effective dose equivalent of 4.5 to 10 rem (0.045
to 0.10 Sv). That dose is about the cumulative dose (7 rem) from a lifetime (70 years) of exposure at the
current level (0.100 rem) for members of the public. It is much less than the working lifetime limit of 50
rem recommended by the National Council on Radiation Protection and Measurements (NCRP). Serious
consequences on health are not associated with this dose level.

Prepared By:

Name:

Signature: Date:

Peer Reviewed By:

Name:

Signature: Date:
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REPLY TO
ATTN OF:

SUBJECT ¢

TO:

DEPARTMENT OF THE AIR FORCE -{ .| .
48TH TACTICAL HOSPITAL (USAFE) f }

APO New York 09179 o
iy D
!,i, >
SGAP 28 December 1966
Urinalysis
AFLC (SGHW)

Wright-Patterson AFB, Ohio 45433

1. The following named individual reported to this hospital requesting
& "radiation urinalysis" examination. He was reportedly advised to
obtain this test every six months after an alleged exposure at Palo-
mares, Spain., Pertinent data is as follows:

Name ¢ : A2c AFSN: _

SSN: Age: Race: Caucasian

TDY Period: 20 Jan 66 to 11 Feb 646 Duty: Loaderew removing
aircraft parts and remains (no weapon items).

Last Urinalysis: April 66 - reportedly high although not in
excess of TLV,

Present Assignment: 5th Aerial Port Squadron, APO NY 09127

2, If a specimen ig desired, coordination can be effected through
this office, :

FQ 10

.

ElCaptain, USAF, MC
Chief, Military Public Health Service

Release of this documént is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-280 .
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e ' i G PRI DEPARTMENT OF THE ‘AIR FORCE: . Li 70
L ST ' USAF RADIOLOGICAL HEALTH LABORATORY (AFLCH /1/9' AP
2 AL WRIGHT-PATTERSON AIR FORCE BASE OMIO 43433: T - :

N or  SGHW 7 Dec1967 = .G
' D suesest -Loné—Te,r_m Meédical 4F9119§§:-'Up, Palomares Operé.}t.i'op,Ui‘ine : ¥
o . Studies for *FPu. . : PR k
x o e R

E - 5th Aerial Port Sq
: = : APO New York 09127

1. As a result of your splér{did cqopération in this program,
it is possible to discontinue further sampling.
X ;

2. Our results show that your health is in no jedpardy from
retention of radioactive materials asa result of participation in
subject operation. ’

.

3. If you are still on acti\}e.,duty..pleasé present this letter to

the custodian of your medical records so-that it may be made a

part of your permanent file. If not on active duty, it is suggested -
you retain it in your permanent personal records. '

LS ° * e T

T4, Our ﬁle{show that three . sample bottles were .B:e'n_t to . ..
you, and that _three .. . samples were returned for analysis. T
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Internal Dosimetry Evaluation Form

Nave R ssn: [N

MODE OF INTAKE: INTAKE DATE OR PERIOD:
X Inhalation [J Injection 01/17/66 through 01/30/66 on-site
[J Ingestion [J Absorption 1/17/66 assumed start.
[ Unknown [CINot applicable

SUMMARY OF EXPOSURE CONDITIONS:
Radionuclides/Respiratory Class/Particle Size: ***Pu/100% Class Y/1 um AMAD
Date or Period of Evaluated Data: 5 urine samples from 03/30/66 to 09/18/67
Duration of Exposure: Unknown
Location of Exposure: Camp Wilson, near Palomares, Spain

EVALUATION DATA:
Air Sampling [] Attached [] In Process Unavailable
Health Physics Survey Data ] Attached [] In Process Unavailable
Bioassay — Urinalysis X Attached [C] In Process [[] Unavailable
Fecal ] Attached ] In Process Unavailable
Nasal Smears [] Attached ] In Process X Unavailable
In Vivo [ Attached ] In Process [X] Unavailable
Medical Treatment:
Skin Decontamination: [ Yes No Date:
Decorporation: [J Yes No Agent: Date:
Catharsis: [] Yes XINo Agent: Date:
Surgical excision: [ Yes No Date:

EVALUATION METHODOLOGY:
Assumptions:  Acute inhalation intake of 2*Pu, 100% Class Y, 1 um AMAD particle size on 1/17/66

Code/Model used for: Intake Estimate: CINDY, Ver. 1.4/JONES
Dose Estimate: CINDY, Ver. 1.4/ICRP 30, Part 4, General Systemic Model

RESULTS SUMMARY
Estimated Intake Activity (pCi): 100,000
50 YR CEDE (rem) : 31to 110 (0.31¢to 1.1 Sv)

Organ Dose Equivalent Summary 50 YR CDE (rem/Sv)
Bone Surface 310to 1,100/3.1 to 11
Lung 110 to 400/1.1to 4
Liver 56 to 200/0.56 to 2
Red Marrow 24 10 84/0.24 to 0.84
Other 5.3 to 18/0.53t00.018
Testes 4.5 to 16/0.045 to 0.16
DOSE ASSESSOR: DATE: PEER REVIEWER: DATE:
Signature: Signature:
Print Name: Print Name:
SSN: SSN:
RECOMMENDATIONS:
Additional Bioassay Required [ Urinalysis [] Fecal [ In Vivo
Suggested Sampling Frequency:
Work Restrictions: N/A

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-282

i



Palomares Nuclear Weapons Accident & Revised Dose Evaluation Report

April 2001

Preliminary Internal Dosimetry Case Narrative

Identification:

Name:
SSN:

Incidents:

Individual participated on site in response duties resulting from an accident involving three nuclear
weapons at Palomares, Spain on January 17, 1966. Individual may have been exposed to weapons
materials (primarily plutonium-239) by inhalation and ingestion from contaminated weapon and aircraft
debris, lands, and vegetation. Primary activities included search, radiological monitoring, recovery of
accident debris, and processing for disposal.

This individual arrived on site early in the response. One urine sample data card indicated an exposure
period of 17 — 30 January 1966. Another card indicated exposure during January and February 1966. An
exposure date of 17 January 1966 corresponding to the first day of his presence on site was chosen as
most conservative.

Previous Intake/Dose Assessments:

This assessment applies to Palomares accident activities only. No previous intakes or doses were
considered.

Other Information:

This individual was identified for follow-up sampling after the initial assessments in 1966. Follow-up
sampling was generally under more controlled conditions and analysis performed using more sensitive
and specific alpha spectrometry methods. Results of assessments at the time of the incident indicated
retained systemic body burdens using the Langham 1956 equation as shown below.

Dates % Body Burden
3/30/66 -

10/10/66 67

1/27/67 3

5/09/67 0

9/18/67 0

Radionuclide(s): *’Pu.
Assumptions/Basis/Data Sources:

Acute inhalation intake of Pu-239; 100% Class Y; 1 pm AMAD particle size on 1/17/66. The date is the
first day of the period on station from 1/17/66 to 1/30/66.

Inhalation was assumed as the major route of entry because the primary contaminant was created by
explosion and fire and deposited in sandy soil and on buildings and plants. Conditions were generally
windy and significant activity was underway.
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Dose was determined entirely from modeling intake based on the following urinalysis results for this
individual. The urine samples were collected over a period of time from the initial incident. Since this
individual was identified for further follow-up sampling, several results are available. The results for
samples collected on site were generally rejected because of sample contamination problems.

Elapsed Result Error
Sample *Analysis Date Days (pCi/day) (pCi/day) Included
66-2875 G 03/30/66 72 1.76 0.34
66-2875 AS 03/30/66 72 0.29 0.006 v
66-4910B AS 10/10/66 266 1.03 0.29 v
67-0398 AS 01/27/67 375 0.0441 0.0221 v
67-1616 AS 05/09/67 477 ND v
67-5038 AS 09/18/67 609 ND v

* G means gross alpha counting; AS means alpha spectrometry.

Intakes and estimates of dose were prepared using CINDY Version 1.4 and LUDEP Version 2.05.
Intake was estimated using the Jones excretion model in CINDY and LUDEP.

Inhalation intake was estimated using the ICRP 66 respiratory tract model in LUDEP.

CINDY estimated dose derived using the ICRP 30, Part 4, General Systemic Model and weighting
factors; and LUDEP used the recommendations of ICRP 60.

Modeling:

CINDY and LUDEP were used to estimate the intake and dose with the following results:

Model Intake (pCi) CEDE (rem/Sv)
CINDY 100,000 to 350,000 31t0110/0.31to 1.1
LUDEP 1,100,000 79/0.79

Doses to individual organs and estimation of the effective dose equivalent using CINDY reported the
results in the table below.

Five urine samples were collected. Four were analyzed by alpha spectrometry and one early sample by
gross alpha counting. The gross alpha reported 1.76 +/- 0.34 pCi/day; however this sample was later
reprocessed and analyzed by alpha spectrometry with a result of 0.29 +/- 0.006 pCi/day. The gross alpha
result was not used in our analysis because the alpha spectrometry result was judged more reliable. Two
of the five samples analyzed by alpha spectrometry were reported as NDA (no detectable activity) and
three were reported with a positive result. The three values were fit using CINDY and the Jones excretion
model to estimate an intake (100,000 to 350,000 pCi), organ doses, and a CEDE (31 to 110 rem/0.31 to
1.1 Sv; ICRP-30) as shown above. LUDEP was also used to estimate an intake of 1,100,000 pCi and a
CEDE (ICRP-60) of 79 rem (0.79 Sv).
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Weighted Organ  Weighted Organ
Dose Equivalent  Dose Equivalent Weighting Dose Equivalent Dose Equivalent
Organ (rem/Sv) Low (rem/Sv) High Factors (rem/Sv) Low (rem/Sv) High
Testes 4.5E+00/4.5E-02 1.6E+01/1.6E-01  2.5E-01  1.1E+00/1.1E-02 3.9E+00/3.9E-02
Breast 1.5E-04/1.5E-06  5.2E-04/5.2E-06  1.5E-01 2.2E-05/2.2E-07 7.8E-05/7.8E-07
Red Marrow 24E+01/2.4E-01 8.4E+01/84E-01 1.2E-01 2.9E+00/2.9E-02 1.0E+01/1.0E-01
Lung 1.1E+02/1.1E+00 4.0E+02/4.0E+00 1.2E-01  14E+01/1.4E-01 4.8E+01/4.8E-01
Thyroid 1.4E-04/14E-06 4.9E-04/49E-06 3.0E-02  4.2E-06/4.2E-08  1.5E-05/1.5E-07
Bone Surface 3.1E+02/3.1E+00 1.1E+03/1.1E+01  3.0E-02  9.4E+00/9.4E-02 3.3E+01/3.3E-01
Liver 5.6E+01/5.6E-01 2.0E+02/2.0E+00 6.0E-02  3.3E+00/3.3E-02 1.2E+01/1.2E-01
Other 5.3E+00/5.3E-02 1.8E+01/1.8E-01  6.0E-02  3.2E-01/3.2E-03  1.1E+00/1.1E-02
Lower Large 1.1E-02/1.1E-04  4.0E-02/4.0E-04  6.0E-02  6.8E-04/6.8E-06  2.4E-03/2.4E-05
Intestine
Upper Large 3.8E-03/3.8E-05 1.3E-02/1.3E-04 6.0E-02  2.3E-04/2.3E-06 8.0E-04/8.0E-06
Intestine
Small Intestine  7.8E-04/7.8E-06  2.7E-03/2.7E-05  6.0E-02  4.7E-05/4.7E-07  1.6E-04/1.6E-06

Effective Dose Equivalent

Conclusion:

3.1E+01/3.1E-01

1.1E+02/1.1E+00

The analysis produced an estimated intake of 100,000 to 1,100,000 pCi of *’Pu resulting in a 50-year
committed effective dose equivalent of 31 to 110 rem (0.31 to 1.1 Sv). That dose range is high and
apparently attributed to the result (1.03 +/- 0.29 pCi/day) of the 10 October 1966 sample. Such a result is
not consistent with the result of (0.044 +/- 0.022) of 27 January 1967 nor the result (0.29 +/- 0.006
pCi/day) of 30 March 1966. Additional sampling and possible lung counting today should be considered
to further assess this exposure.

Prepared By:

Name:

Signature:

Peer Reviewed By:

Name:

Signature:

Date:

Date:

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-285
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INTERNAL DOSE DATA

.
NAME (LAST, FIRST, M.1) (1-20)

Isoc. SEC, NO. lzt-zs)
[SAMPLE DA 39-44 ’

TYPE SAMPLE (30)

TYPE ANAL, (31-32) ‘

e ' |
ExPOSURE 103U L7 Jan ©O

ehiSusev ac acalnTa,

AN ' =30)

66-2875 FROM 1200 29 Mar TO 1200 30 Mar 66 | oAte 1700 __ Tvee

BASE (57-60) OCCUPATION (61 -62) REQUESTED BY 30 Jan 66 5 .

Torreion i |

ODATE RECEIVED SANPLE VOLUME VOLUME ANALYZED DATE ANALYZED -

26 April 1966 1/ S50 S5O i

TECHNICIAN (SIGNATURE AND DATE) }

t
URINE RADON FECES /BLOOD

Counter Number = Chamber Number Counter Number

Counter Bkg. (epm) 6.0 6 /’/c oy e Cham, Bkg. (mv/sec) Countaer Bkg.

Counter Eff. (%) L H- > Counter Eff. (%) Counter Eff.

Dote/Time = Start / 3ineaq (b b Millivolt — Stort Date/Time — Start ,

~ Stop g Millivol} = Stop - Stop /

Total Counts /0.3 z Total Millivots Total Counts vV

Countling Time §S m kol 5| Totel Drlft Time Counting Time g

Gross cpm 2.06 C,Jv\l /M .403;/”4& Gross mv/ sec Gross cpm :
| Bkg. Cpm A oA 0.6 41N Laneeall Brg. My /sec Blg. cpm I.Ho P&

Net epm J 2l | "7 el [ Not mv/s0c . net cpm 017238
- dpoe ]P’“‘/// £S5 5T 0.20 curles/my _dpm

dpm/24 br. (69-74) litter (69+74) _dps/cc

K 40 Correction , Neutron Dose (rads) (63-68)(

Merbute pei/fd | /176 £] 0. 3Y D(q) (63-68) ye/mg_(69-74)

D(q) (63-68) ©t 163468
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REQUESTED l\' MR FORCE BASE (“—71)
~ . »

, DATE coﬁ:n ( ( l DATE COLLECTED _ EXPOSURE DATE
B ISR PR .

’wmur/vov.uuz,(ﬂunu{ i Ir:cumcm« .

NA4E OR REQUESTOR'S 1D (1-20) l anm: I AFSH . l
R 1) X .

TYPE SAMPLE (23-32) OCCUPATION ANALYSIS nzsm:n
. (34-33)

-| PATE RECEIVED (37—42) DATE ANALYZED (S1-56)

SAMPLE WEIGHT/VOLUME

OTHER DATA '9f(’

¢ -+ | _ENVIRONMENTAL SAMPLES
« | COUNTER & EFFICIENCY

+ |_TOTAL COUNTS a MiNUTES . -
<] cross cpm - ; z T . : :
++ | BKG CPM & MINUTES . eTe o
T NETcrm e a_ii

YIELD

. [
. . N

JuspI0dY suodeap JesjoNN Saiewojed

BIOLOGICAL SAMPLES P RYA =959 RADON
COUNTER & EFFICIENCY SRe a7, 27.% 3: 22 ) pnr | 792 DPAy,
. |_TOTAL COUNTS & MiINUTES 70D T 7 /4 T = WE
< ]_GRross ceM  OJL. N ]
8KG CPM & MINUTES 02 & 0 P O O073 =
NET CPM 7.2 2AI57 ‘
YIELD ' 2:3¢p L J,65C
. % /:' £l — ’72:/‘/6 d

SUMMARY OF RESULTS:

AFLC war e 1165 re

8400

AFLC-WPAFB-MAY 66 4500
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RADIOLOGICAL SAMPLE DATA® i i idw n&nggm 3
NA 02 1D (1-20) anAéu: BER |nm. SAMPLE KUMDER o
. ol . 4 2
TY = 0CCUPATION l ANALYSIS DESIRED £ AIR FORCE BASE (68-71) * o @F c
rine {3438) Pu_239 SGH; Velker AFB. N.i k 2
DATE, RECEIVED (37,42) DATE ANALYZED (81-86) ATE COUNT DATE COLLECT EXPOSURK DATE . 0
1% 0ot 06 ]i/@e)glé l 16 Tt €8 [an Feb 66__Spa! n %
SAMPLE WEIGHT/VOLUME WEIGHT/VOLUME ANALYZED I TECHNICIAN ;
/3o me | €9 MR 8
OTHER DATA B . e
) 3
ENVIRONMENTAL SAMPLES 0
COUNTER & EFFICIENCY B (_>)
TOTAL COUNTS & MINUTES ¥ e
GROSS CPM o
BKG CPH & MINUTES ]
NET CPM =
YIELD
236 23% 235
BIOLOGICAL SAMPLES RADON
| COUNTER & EFFICIENCY ap 33 L3,C
TOTAL COUNTS & MINUTES [oD=-_ 63 L S 7
GROSS CPM .
BKG CPM & MINUTES 30D ~ o 0 . o
NET CPM
YIELD 4, ¢
L7 &/ Qs 2
XTI
SUMMARY OF RESULTS: .
ey

AFLC \'6s 1165

FC
8400

AFLC—WPAFE—I‘A AY 66 4500
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RADIOLOGICAL SAMPLE DATA

NAME OR REQUESTOR'S 1D (1-20) ' GRADE

| AFSN

l sociAL secukity RUNBER Inm./
)

TYPE SAMPLE (23-32)

0CCUPATION ANALYSIS DESIRED
(34-35)

| AIR FORCE-BASE (68-71)

DATE RECEIVED (37,42)
[ a¢

DATE ANALYZED (51-86)

I DATE COUNTED

I DATE COLLECTED

I EXPOSURE DATE

SAMPLE WEIGHT/VOLUME

WEIGHT/VOLUME ANALYZED . I TECHNICIAN
620wl n_n

OTHER DATA

/?t(a mZ/l

ENVIRONMENTAL SAMPLES

7L

i

COUNTER & EFFICIENCY

TOTAL COUNTS & MINUTES

GROSS CPM

BKG CPM & MINUTES

NET CPM 4
YIELD 7o
.04
VA ]
7 ]
ot ;
234 L3797 238 X
BIOLOGICAL SAMPLES RADON
COUNTER & EFFICIENCY. Sp¢0 By 239 A el T KA
TOTAL COUNTS & MINUTES 700 | 5.0 A 790 -4/ 10 =28
GROSS CPH
BKG CPM & MINUTES (W] o) Boy - 2, Jov -2, -
NEY CPM
YIELD \ /}4/;-’;*'/ 16: 770 M
1
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4.7
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SUMMARY OF RESULTS!
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ENVIRONMENTAL SAMPLES g
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GROSS CPM )
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NET CPM o
YIELD . L
€36 T J
BIOLOGICAL SAMPLES RADON
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NET CPM v
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April 28, 2000

pE—— e 2
by ok [o2,0e - 71616
| 2 673

SC a7
10001l /$00 3l
7

EEZ}ZZ

DATE COLLECTED lDATE RECD EXPOSURE DATE(S) SPL WY OR VoL
94 MAY oD 12 miay &2 San oo ]
ANALYSIS DESIRED V4 Fd 23 7

TYPE OF ANALYSIS

COUNTER AND EFF }/&dqﬁ({

TOTAL CT3S AND TIME ) 7“ — / g 2 ‘ b
BK CTS AND TIME g’&o S v

NET CTs PER MIN

1 20{22 £ 2 33§33 43)1 20p2 2 Japs 43

GR AEPHA Di3

GR ALPHA

GR ALPHA PER 24 HR

DATE CTD

GR BETA OIs

GR BETA

GR BETA PER 24 HR

DATE CTD

GR ALPHA sUs

DATE CTO

GR BETA sus L NUCLIDE ACTIVITY

DATE €YD . 4 %,7/57 &J_{‘%}}{?/ 4 /g /4"

NET BETA PER 24 HR

SAMPLE WT DIs

SAMPLE WY sSUs

SAMPLE VoL . / oo A /,}L"C”
RECOVERY ,\7 s S ﬂj/’{ W

ELAPSED TIME

SYSTEMIC BODY
BURDEN

CRITICAL ORGAN
BONE

?lgGgggi g{g 7 SAMPIE DATA - AFLC-WPAFB-APR 67 300

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-291



Palomares Nuclear We{‘apons Accident

Dose Evaluation Report

IDENTIFICATION

SOC. SEC. NO.

SUBMITIEE

R

)

Airil 28, 2000

g Dy

TYPE SPL

L]

O RN

L
[3]

[ E:,'“‘ No.

675038

SEH 30) Arwws

AFB

locichou =N

AFE, o470

BATE COLLECTED

/ /85977

DATE RECD

20 39T 6)

EXPOSURE DATE(S)

‘Yorat wr or vot

DEO e

WT OR VOL ANALYZED

3 FfromK

ANALYSIS DESIRED

py 139

TECHNICIAN

-

TYPE OF ANALYSIS

239

236

COUNTER AND EFF

T
VOTAL CTS AND TIME

Spesy 22
Do 4]

9%

BK CTS AND TIME

qov 1%

NET CTS PER MIN

1 20|22

1+
g

i3

GR ALPHA DIS

GR ALPHA

GR ALPHA PER 24 HR

DATE CTO

GR BETA DIS

GR BETA

GR BETA PER 24 HR

DATE CTD

GR ALPHA SUS

DATE CTD

GR BETA SUS

NUCLIDE

ACTIVITY

DATE CTD

/aa 237

NET BETA PER 24 HR

r—ﬂ@cf(:f

SAMPLE WT DIS

SAMPLE WT SUS

e 2717 4ifers
RECOVERY 7 3 F /M M
ELAPSED TIME

SYSTEMIC BODY
BURDEN

CRITICAL ORGAN
BONE

AFLC 3% 1165

FC PREVIOUS EDITION
S400 WILL DE USED.

RADIOLOGICAL SAMPLE DATA AFLC-WPAFB-JUL 67 3M ’
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DEPARTMENT OF THE AIR FORCE
HEALTH LABORATORY (AFLCH

USAF RADIOLOGICAL
0 45433

WRIGHT-PATTERSON AIR FORCE BASE. OHI

REPLY TC J K !
ATYN OF SGHW ¥ T : 1 Aug 1967 g

-Assay Studies';-Pafomares Incident. -

i sveet - Follow-Up Bio
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PR R

rarre m ansan

. . '(-,'.-

1]

g . .

b ) DEPARTMENT OF THE AIR FORCE AR
) USAF RADIOLOGICAL HEALTH LABORATORY cAFLc\{‘: : _g
wrvGHT-PATrERsoN AIR FORCE BASE OHIO ‘43433 lj

e

REPLY YO 4 *

Y oY SGHW . ' 7 Dec 1967 .+

o omiwai Ldng-Terin Medical Follow=-Up, "P'falOrn.ares Opération Urine
i Studies for *®Pu.. - i

o o in i :.'.:..'r_u'..,,

Lockbourne AFB. Opo 4I2LT © 's 2o 4

301 AR Wge

1. As a result of your splendid'coépgrat_ion in:.this.'p'rogram,
it is possible to discontinue further sampling. I

2. Our results show that y'our.'healtﬁ is in no jeopai:ciy from’

retention of radicactive materials as a result of participation in
subject operation. : ‘ RS

3. If you are still on active duty, please pxjééént this letter to
the custodian of your medical records so'that it may be made a
part of your permanent file. If not on active.duty, it is suggested . -
you retain it in your permanent p’é{sgr}al ‘reAco.r_c’l(s. AR L W

o

4, Our files show that three ﬁf&_)ar’nﬁl'é' Bﬁftifés':wéig_vs’eht to, ..
you, and that _three -~ samples’were retirned:for analysis: '

W
'

$ teate &t A
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Palomares Nuclear Weapons Accident

Revised Dose Evaluation Report

Internal Dosimétry Evaluation Form

SSN:

MODE OF INTAKE: INTAKE DATE OR PERIOD:
X Inhalation [] Injection 01/22/66 through 02/09/66 on-site
[] Ingestion [1 Absorption 1/22/66 assumed start.
[] Unknown [CINot applicable

SUMMARY OF EXPOSURE CONDITIONS:
Radionuclides/Respiratory Class/Particle Size: 2*Pu/100% Class Y/1 um AMAD
Date or Period of Evaluated Data: 5 urine samples from 02/09/66 to 09/30/67
Duration of Exposure: Unknown
Location of Exposure: Camp Wilson, near Palomares, Spain

EVALUATION DATA:
Air Sampling
Health Physics Survey Data
Bioassay — Urinalysis
Fecal
Nasal Smears
In Vivo

Medical Treatment:
Skin Decontamination:
Decorporation:
Catharsis:
Surgical excision:

Assumptions:

Code/Model used for:

RESULTS SUMMARY

Dose Estimate:

] Attached
[ Attached
Attached
[J Attached
[ Attached
[] Attached

1 Yes
[ Yes
[ Yes
[ Yes

EVALUATION METHODOLOGY:
Acute inhalation intake of *°Pu, 100% Class Y, | um AMAD particle size on 1/22/66

Estimated Intake Activity (pCi): 71,000
50 YR CEDE (rem) : 22 (0.22 Sv)

[] In Process Unavailable

[ In Process X Unavailable

1 In Process [] Unavailable

[ In Process X Unavailable

[ In Process X Unavailable

[ In Process Unavailable

XINo Date:

XINo Agent: Date:
XINo Agent: Date:
XINo Date:

Intake Estimate: CINDY, Ver. 1.4/JONES
CINDY, Ver. 1.4/ICRP 30, Part 4, General Systemic Model

Work Restrictions:

Suggested Sampling Frequency:
N/A

Organ Dose Equivalent Summary 50 YR CDE (rem//Sv)
Bone Surface 220/2.2
Lung 81/0.81
Liver 40/0.40
Red Marrow 17/0.17
Other 3.7/0.037
Testes 3.2/0.032
DOSE ASSESSOR: DATE: PEER REVIEWER: DATE:
Signature: Signature:
Print Name: Print Name:
SSN: SSN:
RECOMMENDATIONS:
Additional Bioassay Required [ Urinalysis [] Fecal [ In Vivo

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-298



Palomares Nuclear Weapons Accident ‘ Revised Dose Evaluation Report
I : April 2001

Preliminary Internal Dosimetry Case Narrative

Identification:

Name:
SSN:

Incidents:

Individual participated on site in response duties resulting from an accident involving three nuclear
weapons at Palomares, Spain on January 17, 1966. Individual may have been exposed to weapons
materials (primarily plutonium-239) by inhalation and ingestion from contaminated weapon and aircraft
debris, lands, and vegetation. Primary activities included search, radiological monitoring, recovery of
accident debris, and processing for disposal.

This individual arrived on site early in the response. One urine sample data card indicated that he arrived
on 22 January 1966. Other cards indicated exposure during February 1966. An exposure date of 22
January 1966 corresponding to the first day of his presence on site was chosen as most conservative.

Previous Intake/Dose Assessments:

This assessment applies to Palomares accident activities only. No previous intakes or doses were
considered.

Other Information:

This individual was identified for follow-up sampling after the initial assessments in 1966. Follow-up
sampling was generally under more controlled conditions and analysis performed using more sensitive
and specific alpha spectrometry methods. Results of assessments at the time of the incident indicated
retained systemic body burdens using the Langham 1956 equation as shown below.

Dates % Body Burden
2/09/66 -
6/08/66 7
1/19/67 3
4/17/167 -
9/30/67 0

Radionuclide(s): *’Pu.
Assumptions/Basis/Data Sources:

Acute inhalation intake of Pu-239; 100% Class Y; 1 pm AMAD particle size on 1/22/66. The date is the
first day of the period on station from 1/22/66 to 2/9/66.

Inhalation was assumed as the major route of entry because the primary contaminant was created by
explosion and fire and deposited in sandy soil and on buildings and plants. Conditions were generally
windy and significant activity was underway.

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-299
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Dose was determined entirely from modeling intake based on the following urinalysis results for this
individual. The urine samples were collected over a period of time from the initial incident. Since this
individual was identified for further follow-up sampling, several results are available. The results for
samples collected on site were generally rejected because of sample contamination problems.

Elapsed Result Error
Sample *Analysis Date Days (pCi/day) (pCi/day) Included
66-758 G 02/09/66 18 1.96 1.15 '
66-3971 AS 06/08/66 137 0.179 0.105 v
67-0437 AS 01/19/67 362 0.0358 0.0212 v
67-2152B AS 04/17/67 450 0.01 0.01 v
67-5646 AS 09/30/67 616 ND v

* G means gross alpha counting; AS means alpha spectrometry.

Intakes and estimates of dose were prepared using CINDY Version 1.4 and LUDEP Version 2.05.
Intake was estimated using the Jones excretion model in CINDY and LUDEP.

Inhalation intake was estimated using the ICRP 66 respiratory tract model in LUDEP.

CINDY estimated dose derived using the ICRP 30, Part 4, General Systemic Model and weighting
factors; and LUDEP used the recommendations of ICRP 60.

Modeling:
CINDY and LUDEP were used to estimate the intake and dose with the following results:
Model Intake (pCi) CEDE (rem/Sv)

CINDY 71,000 22/0.22
LUDEP 57,000 " 4.0/0.04

Doses to individual organs and estimation of the effective dose equivalent using CINDY reported the
following results:

Weighted Organ
Dose Equivalent  Weighting Dose Equivalent

Organ (rem/Sv) Factors (rem/Sv)
Testes 3.2E+00/3.2E-02 2.5E-01 7.9E-01/7.9E-03
Breast 1.1E-04/1.1E-06 1.5E-01 1.6E-05/1.6E-07
Red Marrow 1.7E+01/1.7E-01 1.2E-01  2.1E+00/2.1E-02
Lung 8.1E+01/8.1E-01 1.2E-01  9.7E+00/9.7E-02
Thyroid 9.9E-05/9.9E-07 3.0E-02 3.0E-06/3.0E-08
Bone Surface 2.2E+02/2.2E+00  3.0E-02  6.6E+00/6.6E-02
Liver 4.0E+01/4.0E-01 6.0E-02  2.4E+00/2.4E-02
Other 3.7E+00/3.7E-02 6.0E-02  2.2E-01/2.2E-03

Lower Large Intestine ~ 8.1E-03/8.1E-05 6.0E-02  4.8E-04/4.8E-06
Upper Large Intestine 2.7E-03/2.7E-05 6.0E-02  1.6E-04/1.6E-06
Small Intestine 5.5E-04/5.5E-06  6.0E-02  3.3E-05/3.3E-07
Effective Dose Equivalent 2.2E+01/2.2E-01

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-300
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Four urine samples were analyzed by alpha spectrometry and one early sample by gross alpha counting.
The gross alpha reported 1.96 +/- 1.15 pCi/day; however this was not used in our analysis because of
suspected contamination from on-site collection of the samples. One of the four samples analyzed by
alpha spectrometry was reported as NDA (no detectable activity) and three were reported with a positive
result. The four values were fit using CINDY and the Jones excretion model to estimate an intake (71,000
pCi), organ doses, and a CEDE (22 rem/0.22 Sv; ICRP-30) as shown above. LUDEP was also used to
estimate an intake of 57,000 pCi and a CEDE (ICRP-60) of 4 rem (0.04 Sv).

Conclusion:

Based on the results of intake estimates and dose calculations, this individual received an intake of 57,000
to 71,000 pCi of *°Pu resulting in a 50-year committed effective dose equivalent of 4 to 22 rem (0.04 to
0.22 Sv). That dose ranges from about one-half to about three times the cumulative dose (7 rem) from a
lifetime (70 years) of exposure at the current level (0.100 rem) for members of the public. It is much less
than the working lifetime limit of 50 rem recommended by the National Council on Radiation Protection
and Measurements (NCRP). Serious health consequences are not associated with this dose level.

Prepared By:

Name:

Signature: Date:

Peer Reviewed By:

Name:

Signature: Date:
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INTERNAL DOSE DATA

NAME |LA$T| FlR"l M.l) (1-20)
AMPL . {(33-30

. |SOC., SEC. NO. {21=-29
s
AMPLE DATE (39 -44)

TYPE SAMPLE (30)

(Do
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( 1
o \ l ’ DEPARTMENT OF THE AIR FORCE FE
USAF‘ RAD!OLOGICAL HEALTH LABORATORY tAFLC) )

WRIGHTPAT"ERSON AIR FORCE BASE OHIO 43433”’9 o

¢ REPLY YO

ATTN OF SGHW 7 Dec 1967

_suasect Long-Term Medical Follow-Up, Palomares Operation Urine
Studies for “* Pu.

o 5o R e

401 Tac Hosp (MSMH)
APO New York 09283

1. Asa result of your splendid cooperation in this program,
it is possible to discontinue further sampling.

2. Our results show that your health is in no jeopardy from
retention of radioactive materials as a result of participation in
subject operation, g

3. 1f you are still on active duty, please present’ this lettexr to

) the custodian of your medical records so that it may be made a
part of your permanent file. If not on active duty, it is nuggested,
you retain it in your permanent peraonal records. . ) -

4, Our filgseshow that three sample bottles were aent to
you, and that  three samples were returncd for analysis.

tCol, USAF, MG .~
Chief ) e L

Release of this docume';nt is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-312






Palomares Nuclear Weapons Accident

Revised Dose Evaluation Report

\ April 2001
! Internal Dosimetry Evaluation Form
MODE OF INTAKE: INTAKE DATE OR PERIOD:
X Inhalation [ Injection 01/18/66 through 02/19/66 on-site
[J Ingestion [[] Absorption 1/18/66 assumed start.
] Unknown [“INot applicable
SUMMARY OF EXPOSURE CONDITIONS:
Radionuclides/Respiratory Class/Particle Size: *’Pu/100% Class Y/1 pym AMAD
Date or Period of Evaluated Data: 5 urine samples from 02/19/66 to 09/15/67
Duration of Exposure: Unknown
Location of Exposure: Camp Wilson, near Palomares, Spain
EVALUATION DATA:
Air Sampling [ Attached [ In Process X Unavailable
Health Physics Survey Data [] Attached [J In Process X] Unavailable
Bioassay — Urinalysis 4 Attached [] In Process [] Unavailable
Fecal [] Attached 1 In Process Unavailable
Nasal Smears [ Attached [1 In Process [ Unavailable
In Vivo [ Attached [] In Process Unavailable
Medical Treatment:
Skin Decontamination: [ Yes KINo Date:
Decorporation: [ Yes No Agent: Date:
Catharsis: [ Yes KINo Agent: Date:
Surgical excision: [ Yes XINo Date:
EVALUATION METHODOLOGY:
Assumptions:  Acute inhalation intake of ?**Pu, 100% Class Y, 1 pm AMAD particle size on 1/18/66
Code/Model used for: Intake Estimate: CINDY, Ver. 1.4/JONES
Dose Estimate:  CINDY, Ver. 1.4/ICRP 30, Part 4, General Systemic Model
RESULTS SUMMARY
Estimated Intake Activity (pCi): 44,000
50 YR CEDE (rem) : 14 (0.14 Sv)
Organ Dose Equivalent Summary 50 YR CDE (rem/Sv)
Bone Surface 140/1.4
Lung 50/0.50
Liver 25/0.25
Red Marrow 11/0.11
Other 2.3/0.023
Testes 2.0/0.020
DOSE ASSESSOR: DATE: April 26. 2000 | PEER REVIEWER: DATE:
Signature: Signature:
Print Name: Print Name:
SSN: SSN:
RECOMMENDATIONS:
Additional Bioassay Required [ Urinalysis [ Fecal [J In Vivo
Suggested Sampling Frequency:
Work Restrictions: N/A
. C.1-313

Release of this document is restricted under the p,_rovj.sivoqs of the Privacy Act, 5 U.S.C. 552(a)
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j

Preliminary Internal Dosimetry Case Narrative

Identification:

Name:
SSN:

Incidents:

Individual participated on site in response duties resulting from an accident involving three nuclear
weapons at Palomares, Spain on January 17, 1966. Individual may have been exposed to weapons
materials (primarily plutonium-239) by inhalation and ingestion from contaminated weapon and aircraft
debris, lands, and vegetation. Primary activities included search, radiological monitoring, recovery of
accident debris, and processing for disposal.

This individual arrived on site early in the response. One urine sample data card indicated an exposure of
18 January 1966. Other cards indicated exposure during January and February 1966. An exposure date of
18 January 1966 corresponding to the first day of his presence on site was chosen as most conservative.
A sample date of 2/09/66 was assumed to be the day after the exposure ending date 2/08/66.

Previous Intake/Dose Assessments:

This assessment applies to Palomares accident activities only. No previous intakes or doses were
considered.

Other Information:

This individual was identified for follow-up sampling after the initial assessments in 1966. Follow-up
sampling was generally under more controlled conditions and analysis performed using more sensitive
and specific alpha spectrometry methods. Results of assessments at the time of the incident indicated a
retained systemic body burdens using the Langham 1956 equation as shown below.

Dates % Body Burden
2/19/66 -

9/01/66
2/3/67
4/27/67
9/15/67

S OO

Radionuclide(s): **Pu.
Assumptions/Basis/Data Sources:

Acute inhalation intake of Pu-239; 100% Class Y; 1 pm AMAD particle size on 1/18/66. The date is the
first day of the period on station from 1/18/66 to 2/19/66.

Inhalation was assumed as the major route of entry because the primary contaminant was created by
explosion and fire and deposited in sandy soil and on buildings and plants. Conditions were generally
windy and significant activity was underway.

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-314
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Dose was determined entirely from modeling intake based on the following urinalysis results for this
individual. The urine samples were collected over a period of time from the initial incident. Since this
individual was identified for further follow-up sampling, several results are available. The results for
samples collected on site were generally rejected because of sample contamination problems.

\ )

Elapsed Result Error
Sample *Analysis Date Days (pCi/day) (pCi/day) Included
66-1215 G 02/19/66 32 1.88 0.52
66-4979 AS 09/01/66 226 0.125 0.066 v
67-0435 AS 02/03/67 381 0.00443 0.00991 v
67-2150B AS 04/27/67 464 0.014 0.014 v
67-5650 AS 09/15/67 605 ND v

* G means gross alpha counting; AS means alpha spectrometry.

Intakes and estimates of dose were prepared using CINDY Version 1.4 and LUDEP Version 2.05.
Intake was estimated using the Jones excretion model in CINDY and LUDEP.

Inhalation intake was estimated using the ICRP 66 respiratory tract model in LUDEP.

CINDY estimated dose derived using the ICRP 30, Part 4, General Systemic Model and weighting
factors; and LUDEP used the recommendations of ICRP 60.

Modeling:
CINDY and LUDEP were used to estimate the intake and dose with the following results:
Model  Intake (pCi) CEDE (rem/Sv)

CINDY 44,000 14/0.14
LUDEP 33,000 2.3/0.023

Doses to individual organs and estimation of the effective dose equivalent using CINDY reported the
results in the table below.

Weighted Organ
Dose Equivalent ~Weighting Dose Equivalent

Organ (rem/Sv) Factors (rem/Sv)
Testes 2.0E+00/2.0E-02  2.5E-01 4.9E-01/4.9E-03
Breast 6.5E-05/6.5E-07 1.5E-01 9.8E-06/9.8E-08
Red Marrow 1.1E+01/1.1E-01 1.2E-01  1.3E+00/1.3E-02
Lung 5.0E+01/5.0E-01 1.2E-01  6.0E+00/6.0E-02
Thyroid 6.1E-05/6.1E-07 3.0E-02 1.8E-06/1.8E-08
Bone Surface 1.4E+02/14E+00  3.0E-02  4.1E+00/4.1E-02
Liver 2.5E+01/2.5E-01 6.0E-02  1.5E+00/1.5E-02
Other 2.3E+00/2.3E-02  6.0E-02 1.4E-01/1.4E-03

Lower Large Intestine ~ 5.0E-03/5.0E-05 6.0E-02  3.0E-04/3.0E-06
Upper Large Intestine 1.7E-03/1.7E-05 6.0E-02 1.0E-04/1.0E-06
Small Intestine 3.4E-04/3.4E-06 6.0E-02  2.1E-05/2.1E-07
Effective Dose Equivalent 1.4E+01/1.4E-01

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-315
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Four urine samples were analyzed by alpha spectrometry and one earfy sample by gross alpha counting.
The gross alpha reported 1.88 +/- 0.52 pCi/day; however this was not used in our analysis because of
suspected contamination from on-site collection of the samples. One of the four samples analyzed by
alpha spectrometry was reported as NDA (no detectable activity) and three were reported with a positive
result. The four values were fit using CINDY and the Jones excretion model to estimate an intake (44,000
pCi), organ doses, and a CEDE (14 rem/0.14 Sv; ICRP-30) as shown above. LUDEP was also used to
estimate an intake of 33,000 pCi and a CEDE (ICRP-60) of 2.3 rem (0.023 Sv).

Conclusion:

Based on the results of intake estimates and dose calculations, this individual received a relatively low
intake of 33,000 to 44,000 pCi of **Pu resulting in a 50-year committed effective dose equivalent of 2.3
to 14 rem (0.023 to 0.14 Sv). That dose ranges from less than one-half to two times the cumulative dose
(7 rem) from a lifetime (70 years) of exposure at the current level (0.100 rem) for members of the public.
It is well below the working lifetime limit of 50 rem recommended by the National Council on Radiation
Protection and Measurements (NCRP). Serious health consequences are not associated with this dose
level.

Prepared By:

Name:

Signature: Date:

Peer Reviewed By:

Name:

Signature: Date:
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INTERNAL DOSE DATA

N ] TYPE SAMPLE (30) TYPE ANAL. (31-32)

1 Urine

SAMPLE NO, (33-38) 6 & EX_POSURE

6-1215 FROM - OATE(S My (£ TYPE
BASE (57-60) OCCUPATION (61-62] REQUESTED BY -
Torrejon 57150 .

DATE RECEIVED SAMPLE VOLUME VOLUME ANALYZED DATE ANALYZED

3 March 1966 960 md G635 Ik

TECHNICIAN (SIGKATURE AHD DATE)

URINE 39 276 RADON FECES/BLOOD
Counter Number Chambaer Number l._Counter Numbar
Counter Bkg. (cpm) Chom. Bkg. (mv/sec) Couater Bkg.
Countar Eff. (%) Counter Elf. (%) Countar Eff.
Date/Time — Start {7 A11R 64 Millivolt — Start Date/Tima — Start
~Stop 096 -H70 Millivolt — Stop —~ Stop

Total Counts g {2~ Total Millivots . Total Counts
Counting Time /oo /o0 Totol Drift Time Counting Time
Gross cpm 0,0¥ ol Gross mv / sec Gross cpm

Bkg. Cpm 0,002 010075 _Bkg. Mv/sec Bkyg. cpm

Net cpm 20775 0 (AT Net mv/sec ‘] et cpm_
| dge of frabegy Ny cuties/my dpm._

dpm/24 he. (69474) litter (69-74) dps /cc

K 40 Correctloq Nautron Dose (rods) (63-68)]
WBBefa pcfwmpfld 497 T 052 D(g) (63-68) ve/mg_(69-74)
D(q) (63-68) /-5:- ¢ /. 0;!._[’&,,, X/o-J/JC D(q) (63-6.8)

[ ¢ NN el DosE DATA
i TYPE ANAL. (31-32)

- TYPE SAMPLE (30)

A ; ' ~
EXPOSURE

SAMPLE NO.”33-306) SAMPLE DATE (39-44)

Ol =2 PO FROM To DATE TYPE
"BASE (57-60} OCCUPATION (61+62) REQUESTED BY
Tols T a/ ‘

DATE RECEIVED SAMPLE VOLUME VOLUME ANALYZED DATE ANALYZED

Lreeca /72

TECHNICIAN (SIGKATURC AND DATE)

URINE RADON FECES /BLOCD

Counter Number R/ (AR Chamber Number Counter Number
Counter Bkg. (cpm) Cham. Bkg. (mv/sec) Counter Bkg.

Counter Eff. (%) Couater EH. (%) Counter Eff,
Date/Time — Stact C”I’““é Milltvalt — Start Date/Time ~ Stort

- Millivolt —~ Stop — Stop

Total Counts 21782~ Total Millivots Total Counts

Counting Time 20 i . Total Drift Time Counting :l'lmo -
Gross cpm /79 Gross mv/sec Gross cpm s
| Bkg. Cpm AL _Bkg. My/sec Bkg. cpm

Not cpm 0 Net mv/ sec net cpm
| dpm o MV curies/my dpm
| dpm/24 he. (69-74) litter (69-74) _dps/cc

K 40 Correction Neutron Dose (rads) (6368)l

Net Beta ) D(q) (63-68) uc/mg (69-74)

D(q) (63-68) D(q) (63-68)
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TYPE SAMPLE (23-32)

l ANALYSIS DESIRED
Pu_«29

. [ox; o
R RADIOLOGICAL SAMPLE DATA  [i™]il: . » 664379
| GRADE NUMBER' ¢ | RHL SAMPLE NUMBER
A2cC ;

SGIR

Ja)
AIR FORCE BASE (68=71) V&
Tanre o —Senis

Urine
DATE RECEIVED (37-42)
Urine

DATE ANALYZED (B1-56)

[P

DATE COLLECTED
1_Sent 66

[:xposhu Bate
Jon A4

SAMPLE WEIGHT/VOLUME

WEIGHT/VOCUME ANALYZED [
| Y1yl

TECHNICIAN

NN
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—vte sa 18 em

DEPARTMENT OF THE AIR FORCE, Tz_- E 4

9 Lo

USAF RADIOLOGICAL HEALTH LABQRATORY LAFLC) B
WRIGHT-PATI‘ERSON AlR FORCE BASE. OHIO 4:4:3/é‘)'

Ry IS SGHW ' 7 Dec 1967

-sussecv Long-Term Medlcal Follow- Up, Palomares Operation Urine
; Studies for **Pu, ’

sz N - ...\ . ..l

R

T t‘ﬂ."' ’-J""‘\T!'_.ﬁ“ ‘D

“s. 7. %" 401 Tac Hosp (MSMH) BuET i o
S ; APO New York 09283
1. As a result of your splendid cooperation'in' this program,

it is possible to discontinue further sampling.

2. Our results show that your health is in no jeopardy from
retention of radioactive materials as a result of participation in

subjéct operation.

3. If you are still on active duty, please present this letter to

" -the custodian of your medical records s0 that it may be made a
part of your permanent file. ' If not on actxve duty, it is suggested
you retain it in your permanent personal records.

4, Our files show that three aample bottles were sent.to
you, and that _three samples WéTe returned for analyam.
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Internal Dosimetry Evaluation Form

MODE OF INTAKE: INTAKE DATE OR PERIOD:
B4 Inhalation ] Injection 1/18/66 through 3/18/66 on-site
[J Ingestion [J Absorption 1/18/66 assumed start.
] Unknown [INot applicable

SUMMARY OF EXPOSURE CONDITIONS:
Radionuclides/Respiratory Class/Particle Size: 2*Pu/100% Class Y/1 ym AMAD
Date or Period of Evaluated Data: 6 urine samples from 01/21/66 to 08/15/67
Duration of Exposure: Unknown
Location of Exposure: Camp Wilson, near Palomares, Spain

EVALUATION DATA:
Air Sampling [J Attached [] In Process [X] Unavailable
Health Physics Survey Data [] Attached [] In Process Unavailable
Bioassay — Urinalysis B4 Attached [ In Process [] Unavailable
Fecal [ Attached ] In Process X Unavailable
Nasal Smears [ Attached [ In Process [X] Unavailable
In Vivo [ Attached [] In Process Unavailable
Medical Treatment:
Skin Decontamination: [ Yes No Date:
Decorporation: [ Yes No Agent: Date:
Catharsis: [ Yes KINo Agent: Date:
Surgical excision: [ Yes XKINo Date:

EVALUATION METHODOLOGY:
Assumptions:  Acute inhalation intake of *°Pu, 100% Class Y, 1 um AMAD particle size on 1/18/66

Code/Model used for: Intake Estimate: CINDY, Ver. 1.4/JONES
Dose Estimate: CINDY, Ver. 1.4/ICRP 30, Part 4, General Systemic Model

RESULTS SUMMARY
Estimated Intake Activity (pCi): 58,000
50 YR CEDE (rem): 18 (0.18 Sv)

Organ Dose Equivalent Summary 50 YR CDE (rem/Sv)
Bone Surface 180/1.8
Lung 66/0.66
Liver 32/0.32
Red Marrow 14/0.14
Other 3.1/0.031
Testes 2.6/0.026
DOSE ASSESSOR: DATE: PEER REVIEWER: DATE:
Signature: Signature:
Print Name: Print Name:
SSN: SSN:
RECOMMENDATIONS:
Additional Bioassay Required [ Urinalysis [ Fecal [11n Vivo
Suggested Sampling Frequency:
Work Restrictions: N/A

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-329
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Preliminary Internal Dosimetry Case Narrative

Identification:

Name:
SSN:

Incidents:

Individual participated on site in response duties resulting from an accident involving three nuclear
weapons at Palomares, Spain on January 17, 1966. Individual may have been exposed to weapons
materials (primarily plutonium-239) by inhalation and ingestion from contaminated weapon and aircraft
debris, lands, and vegetation. Primary activities included search, radiological monitoring, recovery of
accident debris, and processing for disposal.

This individual arrived on site early in the response. One urine sample data card indicated an exposure of
19 January 1966. Other cards indicated exposure during January and February 1966. Personal
conversations with Skaar indicated that he arrived on the day after the accident and remained until late
March. An exposure date of 18 January 1966 corresponding to the first day of his presence on site was
chosen as most conservative.

Previous Intake/Dose Assessments:

This assessment applies to Palomares accident activities only. No previous intakes or doses were
considered.

Other Information:

This individual was identified for follow-up sampling after the initial assessments in 1966. Follow-up
sampling was generally under more controlled conditions and analysis performed using more sensitive
and specific alpha spectrometry methods. Results of assessments at the time of the incident indicated
aretained systemic body burdens using the Langham 1956 equation as shown below.

Dates % Body Burden
1/21/66 =
3/18/66 -
10/26/66 |
1/19/67 1
5/5/67 0
8/15/67 0

1

Radionuclide(s): ’Pu.
Assumptions/Basis/Data Sources:

Acute inhalation intake of Pu-239; 100% Class Y; 1 um AMAD particle size on 1/18/66. The date is the
first day of the period on station from 1/18/66 to 3/18/66.

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-330
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Inhalation was assumed as the major route of entry because the primary contaminant was created by
explosion and fire and deposited in sandy soil and on buildings and plants. Conditions were generally
windy and significant activity was underway.

Dose was determined entirely from modeling intake based on the following urinalysis results for this
individual. The urine samples were collected over a period of time from the initial incident. Since this
individual was identified for further follow-up sampling, several results are available. The results for
samples collected on site were generally rejected because of sample contamination problems.

Elapsed Result Error
Sample *Analysis Date Days (pCi/day) (pCi/day) Included
66-247 G 01/21/66 3 1.073 0.644
66-2242 G 03/18/66 59 0.703 0.246
66-5134 AS 10/26/66 281 0.17 0.09 v
67-0350 AS 01/19/67 366 0.0178 0.0126 v
67-1536 AS 05/05/67 472 ND v
67-3985 AS 08/15/67 574 ND v

* G means gross alpha counting; AS means alpha spectrometry.

Intakes and estimates of dose were prepared using CINDY Version 1.4 and LUDEP Version 2.05.
Intake was estimated using the Jones excretion model in CINDY and LUDEP.

Inhalation intake was estimated using the ICRP 66 respiratory tract model in LUDEP.

CINDY estimated dose derived using the ICRP 30, Part 4, General Systemic Model and weighting
factors; and LUDEP used the recommendations of ICRP 60.

Modeling:
CINDY and LUDEP were used to estimate the intake and dose with the following results:

Model  Intake (pCi) CEDE (renv/Sv)
CINDY 58,000 18/0.18
LUDEP 75,000 5.2/0.052

Doses to individual organs and estimation of the effective dose equivalent using CINDY reported the
results in the table below.

Four urine samples were analyzed by alpha spectrometry and two samples by gross alpha counting. The
gross alpha samples reported 1.07 -+/- 0.64 pCi/day; however this was not used in our analysis because of
suspected contamination from on-site collection of the samples. Two of the four samples analyzed by
alpha spectrometry were reported as NDA (no detectable activity) and two were reported with a positive
result. The four values were fit using CINDY and the Jones excretion model to estimate an intake (58,000
pCi), organ doses, and a CEDE (18 rem/0.18 Sv; ICRP-30) as shown above. LUDEP was also used to
estimate an intake of 75,000 pCi and a CEDE (ICRP-60) of 5.2 rem (0.052 Sv).

Release of this document is restricted under the provisions of the Privacy Act, 56 U.S.C. 552(a). C.1-331
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Weighted Organ
Dose Equivalent ~Weighting Dose Equivalent

Organ (rem/Sv) Factors (rem/Sv)
Testes 2.6E+00/2.6E-02  2.5E-01 6.5E-01/6.5E-03
Breast 8.6E-05/8.6E-07 1.5E-01 1.3E-05/1.3E-07
Red Marrow 1.4E+01/1.4E-01 1.2E-01 1.7E+00/1.7E-02
Lung 6.6E+01/6.6E-01 1.2E-01  7.9E+00/7.9E-02
Thyroid 8.1E-05/8.1E-07 3.0E-02  2.4E-06/2.4E-08
Bone Surface 1.8E+02/1.8E+00  3.0E-02  5.4E+00/5.4E-02
Liver 3.2E+01/3.2E-01 6.0E-02  1.9E+00/1.9E-02
Other 3.1E+00/3.1E-02  6.0E-02 1.8E-01/1.8E-03

Lower Large Intestine 6.6E-03/6.6E-05 6.0E-02 4.0E-04/4.0E-06
Upper Large Intestine 2.2E-03/2.2E-05 6.0E-02 1.3E-04/1.3E-06

Small Intestine 4.5E-04/4.5E-06 6.0E-02  2.7E-05/2.7E-07
Effective Dose Equivalent 1.8E+01/1.8E-01
Conclusion:

Based on the results of intake estimates and dose calculations, this individual received an intake of about
58,000 to 75,000 pCi of **’Pu resulting in a 50-year committed effective dose equivalent of 5.2 to 18 rem
(0.052 t0 0.18 Sv). That dose ranges from just below to about three times the cumulative dose (7 rem)
from a lifetime (70 years) of exposure at the current level (0.100 rem) for members of the public. It is
much less than one-half the working lifetime limit of 50 rem recommended by the National Council on
Radiation Protection and Measurements (NCRP). Serious health consequences are not associated with
this dose level.

Prepared By:

Name:

Signature: Date:

Peer Reviewed By:

Name:

Signature: Date:

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-332
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~Stop Millivolt — Stop. ~ Stop
Total Counts ' 14 Total Millivots Total Counts
Counting Time 55 Total Drift Time Counting Time
Gross cpm 0,65 ¥ Gross mv/ sec Gross cpm
Bkg. Cpm ! 0236 Bkg. Mv/ sac Bkg. cpm
Net cpm ' ‘R4 = Net mv / sec net epm
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dpm/24 hr. (9-74) Litter (69+74) dps /ec
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| JAN 11 983

Colonel William E. Mabson,
United States Air Force
OEHL/CC

Brooke Air Force Base, TX 78235

Dear Colonel Mabson:

Purs ne conversation between you and
Mr. of the Board of Veterans Appeals on

December 21, est information as to radiation
exposure of on January 16 or 19, 1966, and
thereafter. Mr. was xeportedly involved in the recovery

of nuclear weapons following the'. mflight aocident of a
B~52 bambér with a Kc-135 «refueling alrcraft in Southern Spain.

|

Information: is needéd as to the details of _ex-posu::e
ncluding plutonium. His Social Security number -

— : ~ NPT ST &
: TRp M e e -
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LA o

Dear ; 5

Hy deepest apologies for not replying to your request in an expeditious

manner. Your inquiry came at a most inopportuna time. This long delay was
primarily caused by massive data-base reprogranning and later by a shortage
dealth Physioist personnel qualified to interpret radicanalytical analyses -
results, 5 e

It is terribly difficult to answer all your questions in lay language,
however, I will try and provide you with an overall summation,

a. You did submit four (4) urine samples, for your participation in the
Palomares recovery operation. Racords are onhand in this Laboratory.

b, This Laboratory's sample #'s are: 1665134, 1670350, 1671536, and
1673985. . ;

¢, Sample #166513% was collected 26 Oct 66, #1670350 was collected 19 Jan
67, #1671536 was collected 5 Hay 67 and $#1673985 was collected 15 Aug 67.

d., Results of analyseg were recalculaved using state-of-the-art technique
that incorporated the latést available exposug?zcriteria. A1l samples were
less_than 0.20 pCi/sample. (ons PCL = 1 X 10 "“¢1)

e. The above results show no measurable Pu239.

‘f.” Based on results of samples, no health effect should result from
exposure to any radicactive nuclide that may have been present.

I hope this information will be sufficient to put to rest your concerns
that the sample(s) analysis data were lost and that you had accrued sufficient
exposure to be biologlcally harmful, neither of which is ostensibly true. As .
Yyou have obviously noted, this is an informal answer. I preferred this method
over generating a large pile of paper taat would have meant absolutely nothing
to you. Should you ever require that type of answer, however, please send a
formalized request through an appropriate agency. ©s

Wish you well in your new Jjob. Let me hear from you, I would like to stay in I
touch. 4

Deepest Regards,

StSgt, USAF Y
Superintendent, Radiation Services Divisi
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Thank you our letten of 27 Jan82, whichk J neceived a couple of
weeks ago via %deiivuiﬂ.g it to my wife while she was woaking
at the Bank on Dase.He appologized fon having opened it. WNo problem as
Lan as J'm concened,

J do apprecaite yourn infoamaiion, howeven at the expense of appeaning
ungnatetud, it was of little help to me. The basic mna caitical
question nemains unanswened, "To what exient was J exposed while at the
Broken—~Annow site of Palomares"? Jt is not a question of whethea oa noi
thene wad exposune, buk rathen a matéen of EXTENT. Likewise, i is
not a gquesition of whothen on not J am "bilogically hanmful”, but naithen
if medical 4cience can guanentee that no idd-effects will nesuld from the
ultna-high levels ot plutonium Zo which myself and oZhers wenre exposed
tor those 45-60 days.

With that in mind as my goald, Zo have the Ain Fonrce; Fiaat)admit Zo
the exposure a4 a matten of necoad — including the infensity -, and
decondly jhaving this infonmation available to Zthe VA, on to myself should
the need aride. You cannot imagine how angry 9 was when Zhe buneaucaats
at the VA told me that they had neceived a copy of my exposure Lo nadiation
(00 foam - whatevea the numben is,that we used to recond the S seadings
from the OT-604 and laten genenaitions of deviced such as film badges) J
infonmed them that was noZ applicable in my case and went on aecoad
to ftell them whene the exposusre in question took place, how, when, eXc.,

J was politely infoamed that Zhey will again ask the Ain Foace to anelease
whateven infoamaiion is available. J told them whene they might enquinre.
Now it is up o the officials involved to eithen admit on deny my“expodure.

Sa! as you can dee, J am senioud aboui this matten. Adthough J
sincenely appreciate youn letten, J'm afraid that you have midsaed my
reeds completely. Jt you kan offea Lunthen advicel/information {ine, LL
not we can 4till atay in zouch, J do, of counse, appreciate youn official
poaition, all J ask is that you that are involved appreciate mine. J do
not intend to allow this %o die.

You asked about my 4ob: Well J can best answen by saying, that J
considen myself veny foatunate to hav deaful job .in the wrong
location at this point in oun liveas. and 9 would much naihen
be Living in Colonado Springs than in E.Camden. But unitil such Zime
ad we can 4ee oun way ko move we will continue herne. Jt would be very
nice to 4ee you again s0 please considen this an open invitation
to visit. Wwoa . the base bank thaee days a week and is usually
home in between. J am home on weekends, our son goes to gollege at UALR
and. wonks in evenings. J'menclosing my business card should you care Lo
call, eithen pnofessionally ox faiendly (on bothl. Thanks again.

Sincenedy,

7k
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1****;****************k*k*k*****************ﬁ*******************************
23-JUN-92 P65S3 | SAMPLE ANALYSIS RESULTS

|

| USAF OCCUPATIONAL AND ?NVIRONMENTAL |
|

|

HEALTH LABORATORY(AFSC)
| BROOKS AFB,TEXAS 78235-5501

===============================.~============ ______ l

TYPE OF SAMPLE | DATE RECEIVED OEHL NUMBER |

'u |
URINE | 24-3AN-67 | 16700350 E |
| | o=y |
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DEPARTMENT OF THE AIR PORCE
ARMSTRONG LABORATORY (AFMC)
BROOKS AFB, TEXAS 78235-5000

0
FROM: OEB 5 0cT 1932
SUBJ: Freedom of Information Act (FOIA) Request, HS-92M056 (Your Ltr, 29 Sep 92)
TO: ABG/IMDF
AL/DOE
IN TURN
1. The folloving information is supplied per the subject request:

a. The names of the 26 participants who submitted bioaésay samples
subsequent to the cleanup at Palomares, Spain are as follows:

1) AlcC 14) Maj
2) A2(] 15) E4
3) MSgt 16) Msgt
N 4) AlC 17) Tsg
5) A2C 18) AlcC
6) AlC 19) Capt
7) A2C 20) A2C
8) sSsgt 21) Col
9) Al( 22) AlC
10) LtCol 23) A2C
11) Alc 24) Tsgt
12) A2cC 25) A2
13) LtCol 26) Al

b. Ve have no records on SMSgt— in the Palomares file.

c. Ve have no record of the initial urine samples which were hand-delivered
to Wright-Patterson AFB. Ve also have no information concerning a laboratory
evacuation because of leaking samples.

d. Ve have no documentation as to how these specimens were prepared for
analysis; therefore, any explanation of "laboratory errors in processing" would
be speculation on our part.
e. This laboratory only processed and analyzed the specimens which vere
- submitted, we have no way of knowing the reasons certain-individuals received - ~-
higher exposures than others.
f. Ve have no records of Spanish nationals vho vere sampled.

g- Refer to ansver e. above concerning subject ¥15’s exposure.

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-347
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2. The information on the preceeding page may be subject to AFR 12-35 (Privacy
Act) in addition to AFR 4-33 (Freedom of Information Act). Please review before

releasing this information.

“Lt Col, USAF, BSC
1oenvironmental Engineering Division

u
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HQ AFMC

ATTN:

Freedom Of Information Hanagement
Wright-Patterson AFB, OH 45433

20 Jul 92
Dear Madam:

Thank you for the information and letter dtd @8 Jul 92. Of all the
request which I have sent the only one which appears to draw
attention is the "undated” one.

You have provided me with a vital element in my quest - the list of
the "high 26" which have been referenced in other documents - the
only th missing now are the patients names. My -comrade and
friend,_sr{s USAF apparently is also one of the
26, and passed away - re erred to as case #HPA 95-66 in report #
_eaw—ez, your attachment 1.

please provide these missing pieces: (1) Identify the names of
patients one through twenty-six - I ah one of them; (2) Confirm
that SHMS Howe 1s case #HPA 95-66; (3) Please explain what
happened to the INITIAL urine specimens, collected, packaged, and
delivered by me to an awaiting helicopter crewmember for the hand-
to-hand courier trip to Wright-Pat., perhaps as early as 22 Jan 66.
Feedback was that thdse samples had leaked and had caused the
evacuation of the entire lab, plus that we had been exposed to

“three times the jifetime acceptable dose"”; (4) please define
those "**" entries which are footnoted, “1aboratory errors in
processing’. What’ errors and why?; (5) Refer to patients

numbered 16 and 21 - Why were they at the extreme high end of the
range? When I see the names, I will be able to place them within
the project and contamination plume; (6) Please provide the
results of all spanish nationals sampled; (7) Please explain how
patient #15 (Army) 's ijnitial analysis was 16 % approximately sixty
days after site closure., I don‘t remember any Army present in the
"hot" areas to the extent we USAF bioenvironmental health
technicians wvere.

As you may note, I have an intimate association with this project
and a driving desire to obtain answers. To that end I will be
extremely grateful for your assistance.

ull

CMS (Ret) cc: Dept. of the Air Force

office the Secretary
ATTN:

evenings)
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TO: OPR 29 sep 92

1. Please respond as best you can to all questions contained in paragraph 2

of FOIA request. These questions obviously arose from requester reading reports
that were released to him (DNA surfaced these reports and sent them to AFMC/SGBO
(Maj who determined that these 3 reports were fully releasable).
Requester then submitted another request containing questions which AFMC could
not answer and the request has been transferred to us for respomse.

2. The FOIA does state that we are not obligated to create a record in order to
respond to a request, unless in doing so would result in a more useful response.

In this case, I feel that the most useful response would be to try to answer the
requester's questions. If any information is not available (we no longer have it

or it is somewhere else) please state so in your response. ILf any information

is to be denied, please cite the appropriate exemption from AFR 4-33 and provide your
reasons why information should not be released.

questions, please call me at 42168 or 42427.

FOIA Managerx

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-350
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_ RECORD OF FREEDOM OF INFORMATION (FOI) PROCESSING COST

Please read instructions on reverse befare completing form.

REQUEST NUMBER 2. TYPE OF REQUEST (X one) 3. DATE COMPLETED (YYMMOD)
I-HS-92M056 x | a. mimaL b. APPEAL ?Z /OO 5‘
or. ' HOURLY RATE
CLERICAL HOURS (£-9/GS-8 and below) fotaL souns i o
2. SEARCH g
b. REVIEW/ EXCISING P .-
<. CORRESPONDENCE AND FORMS PREPARATION X . -
d. OTHER ACTIVITY
PROFESSIONAL HOURS (0-1 - 0-6/GS-9 - GSIGM-15) lOlAl(';«)Uns ﬁOUl(L;’ RATE (:)]1,1
a. SEARCH 2 -
b. REVIEW/ EXCISING 2~ X $25.00 - =
<. COORDINATION / APPROVAL / DENIAL
d. OTHER ACTIVITY
EXECUTIVE HOURS (0-7/GS/GM-16/ES 1 2nd above) MR B &
a. SEARCH -
b. REVIEW / EXCISING X $45.00 2 -
<. COORDINATION / APPROVAL / DENIAL
COMPUTER SEARCH ‘OTA((‘O;OU!“ NOUH(LZ: RATE Cg:\'
a. MACHINE HOURS .
b. PROGRAMMER/OPERATOR TIME R A X ) =
(1) Clerical $12.00 =
(2) Professional $25.00 ©
. (s]1¢
OFFICE COPY REPRODUCTION e 5 5
a. PAGES REPRODUCED ] x [ as | = .
o cosT
I MICROFICHE REPRODUCTION o o 1
2. MICROFICHE REPRODUCED _ x [ 2 | = |-
T cost
0. PRINTED RECORDS s eiid o
a. FORMS °
b. PUBLICATIONS X " 02 = °
¢. REPORTS :
CT! cosY
11. COMPUTER COPY Nt Acruat cost =
a, TAPE °
x -
b. PRINTOUT °
€ {a ] [<al3 cosy
12. AUDIOVISUAL MATERIALS e S R )
2. MATERIALS REPRODUCED x [ l = 2
13, For FOIl Office Use Only
a. SEARCH FEES PAID : {. TOTAL COLLECTABLE COSTS
b. REVIEW FEES PAID g. TOTAL PROCESSING COSTS
¢. COPY FEES PAID h. TOTAL CHARGED
d. TOTAL PAID i, FEES WAIVED /REDUCED (X one) Yes No
. DATE PAID (YYMMOO) * ::rh“aerrgi:able to alf requesters after application of all waiver

°* Chargeable only to commercial requesters.

JD Form 2086, JUN 89 Previous editions are obsolete. totsnsa
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- SEAKCH tUKn

* PERSONAL RADIATION EXPOSURE HISTORY REQUEST

SUSPE &
N"—-—-_‘

AFSN: EXPOSURE DATES: FROM:

NAME :

TO:
— —_—
DATA SQURCES ToO SEARCH ) '

SOURCES POSITIVE ~ NEGATIVE  INITIALS

— - 1352
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1. TLD - CURRENT DATA BASE

2. MASTER RADIATION EXPOSURE REGISTRY

A. CHECK FOR AL LISTING 1527

B. CHECK FOR ANY REECO CONFIRMATION
3. INTERNAL DOSIMETRY (RZA ARCHIVED FILES)
4. BIOASSAY (SQLPLUS) v

5. SAM RESULTS DATABASE

6. REECO DATABASE (R2D DATABASE)

7. NUCLEAR TEST PERSONNEL REVIEW (NTPR)
8. MICROFICHE HISTORICAL DATA

9. TEST SHOT DATA (PACIFIC/NEVADA & ABC LOGS)

—_—

10. PALOMARES RECORDS \_//

—_—

|
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INFO COPY TO:




Palomares Nuclear Weapons Accident Dose Evaluation Report

Aiﬂl28|2000

- XEED /6T b6 '
Bty 28 Tan 66 | 1 ESELY rey (TRHHLAT)

>rinted on 27/02/92 at 10:26:39 This report resides in File : 1lptl
tenerated on 07/02/92 et 1iC:26:39 Generated from REMedy File : Current.dat

.~ S

1)

vaiutalion Report wh&&kkisxiswkiikxd
¥

ckxkErsyiawxwwraNk SRIC REMady Intake/Dose
* CASE : Rcute INHALATION of 2U-223Y on 16 JAN 1990

x BIOASSAY : 24hr Urine Analysis on 25 JAN 1990 - 1.85E-03 pCi/cc ID#

* x
R iR R R R 2 I T s R R R S e T T 3

kIR k kK kAR AR x kAR Kk kkkkkkkkx k% JNPUT DATA **khkkxkxkkhkkkh Ak kkkkkkkkkkkkkkkkkx

Subject Name : 1D

Analyst : ID%

AMAD (um) 3 1.00

Days Post Exposure: 9.0

Lung Model 3 ICRP30 Lung Model ID : LungDat.lib

ALI (Bgq) : 6.00E+02 Screening Level(Bg) : 3.00E+01

ALI (ucCi) $ 1.62E-02 Screening Level(uCi) : 8.11E-04

TC Half-Time(Days): 2.50E-01 Fu : 5.40E-01

Fl s 1.00E-05 Ff : 4.60E-01

kkkhkkkkkkkkkkkkkkkx* RESULTS USING ICRP-30 SYSTEMIC MODEL #%kkkkkkkkkkkkkkkkkk:
Retention Fraction at Time Post-Exposure : 1.00E-06
Intake (Bg) : 9.58E+04 % ALI : 15970.28
Intake (uci) : 2.59E+00 % Screening Level : 319405.53
ORGEN 50-Year Committed Dose First-Year Dose
[Rem] [sv] [Rem] [sv]

GONADS 1.15+4+02 1.15E+00 3.62E-01 3.62E-03
BREAST 2.67E-04 2.67E-06 8.80E-04 8.80E-06
R.MARROW 7.2BE+02 7.2BE+00 2.59E+00 2.59E-02
LUNGS 3.10E+03 3.10E+01 6.47E+02 6.47E+00
THYROID 2.24E-05 2.24E-07 7.50E-04 7.50E-06
ENDOSTEAL 9.10E+03 9.10E+01 3.36E+01 3.36E-01
REMAINDER 3.99E+02 3.99E+00 5.17E+01 5,17E-01
EFFECTIVE 8.81E+02 8.81lE+00 7.76E+01 7.76E-01

#%*% WARNING *** Intake Requires investigation
*** WARNING *** Calculated Intake Exceeds ALI

Arkkkkkxkkkkhhkkkkkkk*x* DOSE FACTORS USED IN CALCULATIONS *Xxkkxkkkkkkkkkkkkhkkkxxs -

) Organ Dose Factor [ Sv/Bq ]

GONADS 1.20E-05
BREAST 2.79E-11
R.MARROW 7.60E-05
LUNGS 3.23E-04
THYROID 2.34E-12
ENDOSTEAL 9.50E-04
REMAINDER 4.16E-05
EFFECTIVE 9.19E-05

COMMENTS :

SIGNATURE:

Authorized Licensee : AFOEHL/ADS CP2221
Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-353
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FREEDOM OF INFORMATION ACT REQUEST | CAsE MO, SUSPENSE
(structions on Reversa) I-HS-92M056 . 7 Oct 92
1. DADF PROCESSING ACTIONS

£ ves O no O 1. REQUESTER INVOKED FOLA AND OWES NO OUTSTANDING FEES. .
) ves O no [ 2 REQUEST IS REASONABLY DESCRIBED,

B ves O no O 3 rFeetssueis RESOLVED., ([ WAIVE FEES {0 REQUESTER WILL PAY UP TO §

TO: FAOM: .

AL/OEBS thru AL/DOE HSC/IMDF WO

(%] REQUEST IS FORWARDED FOR SEARCH ACTION.
[J ANOTHER AGENCY HAS SURFACED YOUR DOCUMENTS PLEASE REVIEW FOR RELEASABILITY.

&) RECORD TIME EXPENDED ON DO FORM 2086.

AEMARKS SEE ATTACHED

FOIA MANAGER'S NAME N DATE
1l

[0 NORECORDS COULD BE LOCATED.

[0 RECORDS MAY BE AVAILABLE AT ANOTHER SOURCE. FORWARD REQUEST TO.

{0 RECORDS ARE FULLY RELEASABLE. .

R\ REQUEST SHOULD BE ‘0O FULLY DENIED UNDER K) PARTLY DENIED UNOER

Ovr Ovz DOb3  sTar - Ovs Oobs Wes Obz Obe Ob9 !
REMARKS

AHES 0F /IRTTe/ P ITS Mty BE SvBTEe] 75 F7er ey A AR I Z2-35) .

: {IQAR RO
ooty oY

Chief, Radioanalytical Branch :
hief, Ra v 0 a?l??/

. - LEGAL COORDINATION (Denils Only)
D CONCUR WITH RECOMMENDED DENIAL (0 NONCONCUR. RATIONALE IN REMARKS
@ | REMARKS
-
3
wv
L=
o % -
L)
3
= | NAME, GRACE, TITLE SIGNATURE PHONE DATE
o
b
2
2
- - “{OCAL COMMAND APPROVAL (At HQ AFSC; DCS or SSO Approval) - == " e Ao
= |vo:
/DADF.
-
:zg {3 concur [ NONCONCUR RATIONALE IN REMARKS
?, PEMARKS
o
T
2
s $
S NAME, GRADE, TITLE SIGNATURE PHONE O/.E
.'n . -

nl 'Q'—l :D:':nnnn ‘n:""\“:nDl\ll ATIn“l ACEr Andenn 460 O 1007
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\ TR
SURINENG 7024 7054 . FU ook P6S3 167005507
59PU ALPnA SPECT 0 17 8 12 6 FC PERS 1 - G 3 R P653=1670035¢
YSTEMIC ©OuY RURUPEND 6 - kK P653=16TU035¢
ATE COUN[ED Trud n 5 = K PAS3I=16T0A3S5y
LapPsSeD TIME N3au DAYS 4 - N P653=167¢u03Su
AMPLE VOLUME n ¢ 86 LITERS 3 - K PE53=16T0R55
OME CRITICAL OKGaN 0 ¢ 01 6 - k P6S3I=16700352
36PU SPIKE RECUVERYDINS 3 PER CENT 2 - R P653=16T30350
12 JsnIL 7089 7090 we E£185 16701116
ONTALNER EMPTY J RESAMPLE E185-16T01116
KARR VICTOK nURINE &2 7126 Ttad ek P653 16701536 -
JYSTEMIC cOUY RURDEND @ 0@ 6 K P653=16701536
'59P1) ALPHA SPFCT n ¢ 00 1 Kk P653=16T01536
3PV SPIKE RECOVERYD 91 PER CENT 2 K PASI=16701536
/AMPLE VOLUME n 1 25 LITERS 3 R P653-16TE1536
\ATE COUNTEuU 7133 n 5 K P653=16701536-.
{KAKR VICTOR B DURINE ¥3 7230 7250 w=R P6S3 16703985
36PU SPIKE RECOVERYD 84 PER CENT ] K P653=-16T03985
3QPU ALPHA SPECT 0 @ 00 1 R P653=16703985
IATE COUNTED 7242 D 5 R PAS53=16T03985
{AMPLE VOLUME D 2 3 LITERS 3 R P653=16T23985
i/YSTEMIC 80DY BURDEND gi’ed. 6 K P653=167083985.
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~~3rmeaeran ae

EME
27 Jan 1982 | A

)

Daarllll;

i My deepest apologies for not replying to your request in an expeditious
: manner, Your inquiry came at a most inopportune time. This long delay was
primarily caused by massive data-base reprogramming and later by a shortage of
Health Physiocist personnsl qualified to interpret radiocanalytical analyses
{ results,

€ It 1s terpibly difficult to answer all your questions in lay language,
however, I will try and provide you with an overall summation,

—————

i .8, - You did_submit four (4) urine samples, for your partioipation in the
; Palomares recdvery operation. Records are onhand in this Laboratory.

be This Laboratory's sample #'s arer 1665134, 1670350, 1671536, and
1673985. ‘

O. Sample #166513% was collected 26 Oct 66, #1670350 was collected 19 Jan
67, #1671536 was collected 5.May 67 and #1673985 was collected 15 Aug 67.

d. Results of analyses were recaloulated using state-of-the-art techalque
that incorporated the lataest available ezposuf?zcriteria. All samplas were
less than 0.20 pCi/sample. (ome pCi = 1 X 10~ ' “Ci)

e. The above results show no measurable Puag.

f. Based on results of samples, no health effeot should result from
exposure to any radiocaotive nuclide that may have been present.

-I hope this information will be sufficient to put to rest your conceruns
that the sample(s) analysis data were lost and that Yyou had aoorued sufficient
exposure to be biologically harmful, neither of which is oatenaibly true. As
you have obviously noted, this is an informal answer. I preferred this method
over genérating a large pile of paper that would have meant absolutely nothing
to you, Should you ever require that type of answer, however, please send a
formalized request through an appropriate agency.

Wish you well 'in your.nsw job, .let.me hear .from youy- I-would like=to-stay-dn .-—=.oov.mo o
touah,

Deepest Regarda,

SiiSgt, USAF
Superintendent, Radiation Services Divisi

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-356
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JAN 11 183
Colonel William E. Mabson,
United States Air Force
OEHL/CC
Brooke Air Force Base, TX 78235

Dea/r/ Colonel Mabson:

e conversation between you and .

f the Board of Veterans Appeals on
‘this is to est information as to radiation

n Januaryxl6 or 19, -1966,. and

was reportadly. involved :Ln -the: recovery
of nuclea waapons following the inflight accident of~ia vt iy
B~52 bombelr with a RC-~135 refueling a:l_rcraft in Southern Spain. :

<

Information is needed as to’the details of Mr. _exposure
to radiatibn including plutonium. His Social Security number
is

Sincerely fyours,

ATt g s
'

3
b
3
&
:
A
@

k.
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Brorssry ! 26 Tn 66 (FNEQNN)
/85 4)) PEy

2rinted on 07/02/92 at 11:25:39 This report resides in File : lptl
Senerated on 07/02/92 at 11:25:39 Generated from REMedy File : Current.dat

Akkkkkkkkkkkkkkk%% SATC REMedy Intake/Dose Evalutation Report ¥*¥&x¥kkxkkikikxx
*

x

b CASE : Acute INGESTION of PU-239N on 16 JAN 1990
i BIOASSAY : 24hr Urine Analysis on 25 JAN 1990 - i.83E-03 pCi/cc IDi
< *

r**********************‘k*********’k****************k*k*k*****‘k***k*******i******

ckkkkkkkkkkkkkhkkkhk Rk A Kk kkkkkksk JNPUT DATA Kk kkkkkkkdhkhkkhkhdkkhkkhkkkhd b bk xx

Subject Name : ID#

hralyst z ID#

AMAD (um) 3 0.00

Days Post Exposure: 9.0

Lung Model 2 ICRP30 Lung Model ID :.LungDat.lib

ALI (Bq) ? 3.00E+06 Screening Level(Bg) : 1.50E+05

ALI (uCi) g 8.11E+01 Screening Level(uCi) : 4.05E+00

TC Pclf—lee(Days) 2.50E-01 Fu : 5.40E-01

Fi 1.00E-05 Ff : 4.60E-01

-
Cxkkkkkkkkkkkkkkkkk* RESULTS USING ICRP-30 SYSTEMIC MODEL Kk khkkhkkhhkhhrkhhhkhk
Retention Fraction at Time Post-Exposure : 1.61E-10
Intake (Bq) : 5.87E+08 % ALI : 19569.87
Intake (uCi) : 1.59E+04 % Screening Level : 391397.32
ORGAN S50-Year Committed Dose First-Year Dose
[Rem] [sv] [Rem] [sv]

GONADS 1.55E+02 1.55E+400 3.17E+00 3.17E-02
BREAST 2.75E-03 2.75E-05 6.99E-03 6.99E-05
R.MARROW 9.69E+02 9.69E+00 2.22E+01 2.22E-01
LUNGS 3.09E-04 3.09E-06 4.44E-03 4,44E-05
THYROID 2.58E-05 2.58E-07 4.44E-03 4.44E-05
ENDOSTEAL 1.21E4+04 1.21E+02 2.85E+02 2.85E+00
REMAINDER 1.40E+03 1.40E+01 4,46E403 4.46E+01
EFFECTIVE 9.33E+02 9.33E+00 2.85E+02 2.85E+00

x%% WARNING *** Intake Requires investigation
kA WARNING %k % Calculated Intake Exceeds ALI

£ [ 2

ikkkAkkkkkkkkkkkkkkk** DOSE FACTORS USED IN CALCULATIONS ***********************

Organ Dose Factor [ Sv/Bg ]
GONADS 2.64E-09
BREAST 4.68E-14
R.MARROW 1.65E-08
LUNGS 5.26E-15%
THYROID 4.40E-16
ENDOSTEAL 2.06E-07
REMAINDER 2.38E-08
EFFECTIVE 1.59E-08

ZOMMENTS:

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-365
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SIGNATURE: .
Authorized Licensee : AFOEHL/ADS CP2221

EX2T3D 0 )L T Ao .
Br1odsseyr ) e 64! 70322 VY ( Fugumon)

Printed on 07/02/92 at 11:27:26 This report resides in File : 1lptl
Generzted on 07/02/92 at 11:27:26 Generatec from REMedy File : Current.da:

khkkkkkkikkhkkxhkkkkxkk gaAIC REMedy Intake/Dose Evalutation Report KAk AKAXAAAK kX k kv

* »
* CASE : Acute INGESTION of PU-239N on 16 JAN 1990

* BIOASSAY : 24hr Urine Analysis on 18 MAR 1990 - 7.03E-04 pCi/cc ID#

* 3

KA KA KR KA R Ak A A A R A AR A A A AR A KA AR KK AR AR KRR AR AR KK AR AR A AR AR A AR AR Ak Rk kv kkkkkkkhka

AKX KKK AKX AR K AF XA KA XK AR A Xk kkdkdk TNPUT DATA *FAAKAIAXAKAAKRKAKA AKX A AR AR KRR KA A K K kA kkx

Subject Name 2 ID#

Bnalyst : ID#

AMAD (um) s 0.00

Days Post Exposure: 61.3

Lung Model : ICRP30 Lung Model 1ID : LungDat.lib

ALI (Bgq) s 3.00E+06 Screening Level(Bg) : 1.50E+05

ALI (ucCi) : 8.11E+01 Screening Level(uCi) : 4.05E+00

TC Half-Time(Days): 2.50E-01 Fu : 5.40E-01

Fl 3 l.OQE~05 Ff : 4,60E-01

kkkkkkkkdkkhkkkkkkkt RESULTS~USING ICRP~-30 SYSTEMIC MODEL **kkAkkkhkdkkkkhkhkhkkkkt -
Retention Fraction at Time Post-Exposure : 1.61lE-10
Intake (Bg) : 2.26E+08 % ALI i 7533.33
Intake (uCi) : 6.11E+03 % Screening Level : 150666.61
ORGAN 50-Year Committed Dose First-Year Dose
[Rem] [sv] [Rem] [sv]

GONADS 5.97E+01 5.97E-01 1.22E+00 1.22E-02
BREAST 1.06E-03 1.06E-05 2.69E-03 2.69E-05
R.MARROW 3.73E402 3.73E+00 8.54E+00 8.54E-02
LUNGS 1.19E-04 1.19E-06 1.71E-03 1.71E-0S
THYROID 9.94E~-06 9.94E-08 1.71E-03 1.71E-05
ENDOSTEAL 4.66E+03 4.66E+0) 1.10E+02 1.10E+00
REMAINDER 5.38E+02 5.38E+00 1.72E+03 1.72E+01
EFFECTIVE 3.59E+02 3.59E+00 1.10E+02 1.10E+00

*%% WARNING *** Intake Requires investigation
¥k* WARNING *** Calculated Intake Exceeds ALI_

*kkkxxkkkkkkkkkkkkkkkk DOSE FACTORS USED IN CALCULATIONS *kkkkkkkkkkkkkkkkkkkk

Organ Dose Factor [ Sv/Bg ]
GONADS 2.64E-09
BREAST 4,.68E-14
R.MARROW 1.65E-08
LUNGS 5.26E-15
THYROID 4.40E-16
ENDOSTEAL 2.06E-07
REMAINDER 2.38E-08
EFFECTIVE 1.59E-08

AaMveTang -

Hd%%oMﬁdmmwmBwWMWuMm&mmmemmmM%wwAaSUSQ5&@)CJG%
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[
Exs3ed.) p6Ten 64 .
Brtty) 26 oc)-¢ 0 o) te.o7 T (ﬂgz—;m,g)

lotl
Current.dat

This report resides in File

rinted on 07/02/92 at 11:28:17
Generated from REMedy File

enerated on 07/02/92 at 11:28:17

chEkRkkkkkkkkkkkkk SATIC REMedy Intake/Dose Evalutation Report **kkkkktkkkkhkdsk
K *

® CASE : Acute INGESTION of PU-239N on 16 JAN 1990
BIOASSAY 24hr Urine Analysis on 26 OCT 1990 - 1.70E-04 pCi/cc ID#

« *
-*******************k***********************k***************k******************

AkkhAkkhkhdhdhkkkhhhk kA hkk bk kk k% INPUT DATA *kkkkkhkhkkkhkhhhkkkh ko kk sk k ks kokst

Subject Name H ID#

Analyst 2 ID#

AMAD (um) s 0.00

Days Post Exposure: 283.2

Lung Model ICRP30 Lung Model ID : LungDat.lib
ALI (Bgq) : 3.00E+06 Screening Level (Bg) 1.50E+05
ALI (ucCi) H 8.11E+01 Screening Level (uCi) 4.05E+00

TC Half-Time(Days): 2.50E-01 Fu : 5,40E-01

Fi % 1.00E-05 Ff : 4.60E-01

Ehkkkkkkkkkkkhkkkh ok RESULTS~5§ING ICRP-30 SYSTEMIC MODEL #*%kkskskkskskokkkokskkkokkk sk

Retention Fractior at Time Post-Exposure 1.60E-10
Intake (Bq) 5.51E+4+07 % ALI 1837 .71
Intake (uCi) : 1.49E+03 % Screening Level 36754.30

e N

Aiﬁl28|2000

ORGAN 50-Year Committed Dose First-Year Dose
" [Rem] [sv] [Rem] [sv]
GONADS 1.46E+01 1.46E-01 2.98E-01 2.98E-03
BREAST 2.58E-04 2.58E-06 6.56E~-04 6.56E-06
R.MARROW 9.10E+01 9.10E-01 2,.08E+00 2.08E-02
LUNGS 2.90E-05 2.90E-07 4.17E-04 4.17E-06
THYROID 2.43E-06 2.43E-08 4.17E-04 4.17E-06
ENDOSTEAL 1.14E+03 1.14E+01 2.68E+01 2.68E-01
REMAINDER 1.31E+02 1.31E+00 4.19E+02 4.19E+00
EFFECTIVE 8.77E+01 8.77E-01 2.68E+0]1 2.68E-C1

*%% WARNING *** Intake Requires investigation
**x* WARNING *** Calculated Intake Exceeds ALI

COMMENTS :

Rk Ak kR kK Kk DOSE_FACT

Organ

GONADS
BREAST
R.MARRQW
LUNGS
THYROID
ENDOSTEAL
REMAINDER
EFFECTIVE

e TIEER

ORS USED IN CALCULATIONS *% &%k kokokk &k % & & & & ok %k

Dose Factor [ Sv/Bq ]

2.64E-09
4.68E-14
1.65E-08
5.26E-15
4.40E-16
2.06E-37
2.38E-08
1.59E-08
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ckkkkkkkkk%k%k%kk*** SAIC REMedy Intake/Dose Evalutation Report *ok ko ok ok ok ok ok ok ko

¢ %
L CASE Acute INGESTION of PU-239N on 16 JAN 1990
. 24hr Urine Analysis on 19 JAN 1991 - 1.70E-05 pCi/cc ID#

L BIOASSAY

1*************k*****k***************************************************k******

cEkkRkkxkkkkkkkkkkhkkkkkkkkhkkkkkkk INPUT DATA ***********************************

Subject Name ID#

Analyst 1D#

AMAD (um) 3 0.00

Days Post Exposure: 366.2

Lung Model ICRP30 Lung Model ID :_LungDat.lib
ALI. (Bq) 3.00E+06 Screening Level(Bg) 1.50E+05
ALI (ucCi) 8.11E+01 Screening Level(uCi) .: 4.05E+00

TC Half-Time(Days): 2.50E-0% Fu : 5.40E-01

Fl g 1.00E-05 Ff : 4.60E-01

~

ckkkkkkkkkkkkkkkkkkX RESULTQ‘bSING ICRP-30 SYSTEMIC MODEL kkkkkkdkkkkkkkhkkkrkkkkk

Retention Fraction at Time Post-Exposure 1.59E-10

Intake (Bg) : 5.53E+06 % ALI 184.39

Intake (uci) : 1,.50E+02 % Screening Level 3687.75

ORGAN 50-Year Committed Dose First-Year Dose

[Rem] [sv] [Rem] [sv]
GONADS 1.46E+00 1.46E-02 2.99E-02 2.99E-04
BREAST 2.59E-05 2.59E-07 6.58E-05 6.58E-07
R.MARROW 9.13E+00 9.13E-02 2.09E-01 2.09E-03
LUNGS 2.91E-06 2.91E-08 4.18E-05 4.18E-07
THYROID 2.43E-07 2.43E-09 4.18E-05 4.18E-07
ENDOSTEAL 1.14E402 1.14E+00 2.69E+00 2.69E-02
REMAINDER 1.32E+01 1.32E-01 4.20E+01 4.20E-01
EFFECTIVE 8.80E+00 8.80E-02 2.69E+00 2.69E-02
*%% WARNING *** Intake Requires investigation

k%% WARNING *** Calculated Intake Exceeds

LikkkkkkkkkkkXkk*kkx*** DOSE FACTORS USED IN CARLCULATION

COMMENTS:

Organ

GONADS
BREASET
R.MARRQOU
LUNGS
THYROID
ENDOSTEAL
REMAINDER
EFFECTIVE

ALI

Dose Factor [ Sv/Bq ]

.64E-09
.68E-14
.65E-08
.26E-15
.40E-16
.06E-07
.38E-08
.59E-08

NN SN

S kkkk kAR kAR R Rk kkkFkAhkER
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Kk xikxkxkikxkkkx** SAIC REMedy Intake/Dose Evalutation Report **¥dkkxkaikaaddiia
* 7
* CASE : Acute INHALATION of PU-239Y on 16 JAN 1990

* BTOASSRY 24hr Urine Analysis on 18 MAR 1990 - 7.03E-04 pCi/cc ID§

* . =
k*****************************************************************************s

kkkkhkhhkkhkkkrkkkkkhkkkkkkkkkikx*¥ INPUT DATA Ak kkkhkkhkhkkkhkkrkhkkkkkhkdkkkkkkxo

subject Name s 1D§
BAnalyst : ID#
AMAD (um) : 1.00
Days Post Exposure: 61.3
Lung Model ICRP30 Lung Model ID LungDat.lib
ALI (Bq) 6.00E+02 Screening Level (Bq) : 3.00E+01
ALI .(ucCi) 1.62E-02 Screening Level (uCi) 8.11E-04
TC Half-Time(Days): 2.50E-01 Fu : 5.40E-01
Fl H 1.00E-05 Ff : 4.60E-01
Akkkkkkkkkkkkkkkk*xx* RESULTS USING ICRP-30 SYSTEMIC MODEL e Y TR LS L S AT
Retention Fraction at Time Post-Exposure 1.04E-06
Intake (Bq) 3.52E+04 % ALI 5863.72
Intake (ucCi) 9.51E-01 % Screening Level 117274.49

ORGAN 50-Year Committed Dose First-Year Dose
[Rem] [sv] [Rem] [sv]
GONADS 4.22E+01 4.22E-01 1.33E-01 1.33E-03
BREAST 9.82E-05 9.82E-07 3.23E-04 3.23E-06
R.MARROW 2.67E+02 2.67E+00 9.50E-01 9.50E-03
LUNGS 1.14E+03 1.14E+01 2.37E+02 2.37E+00
THYROID 8.23E-06 8.23E-08 2.75E-04 2.75E-06
ENDOSTEAL 3.34E+03 3.34E+01 1.23E+01 1.23E-01
REMAINDER 1.46E4+02 1.46E+00 1.90E+401 1.90E-01
EFFECTIVE 3.23E+02 3.23E+00 2.85E+01 2.85E-01

%% WARNING *** Intake Requires investigation
x%x* WARNING *** Calculated Intake Exceeds ALI

xkkkkkkkkkkkkkkkkx*kk**x DOSE FACTORS USED IN CALCULATIONS Kk kkk kA kkkkFokkkkkkdk k% -

Ny Organ Dose Factor [ Sv/Bq ]

GONADS 1.20E-05
BREAST 2.79E-11
R.MARROW 7.60E-05
LUNGS 3.23E-04
THYROID 2.34E-12
ENDOSTEAL 9.50E-04
REMAINDER 4.16E-05
EFFECTIVE 9.19E-05

COMMENTS :

SIGNATURE:

Buthorized Licensee

AFOEHL/ADS CP2221

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-369
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(xheixikkxkkkXxk** SAIC REMedy Intake/Dcse Evalutation Report ****kkkAAxxdkkik«
< CASE : Acute INHALATION of PU-239Y on 16 JAN 1990
< BIOASSAY : 24hr Urine Analysis on 26 OCT 1990 - 1.70E-04 pCi/cc ID#

] =

xk***'k**********************************'k**‘k******************‘k***************.\

xR AXAKKKXAKRRXX KX KRRk kkkkkkkkkx INPUT DATA e T T LA LR TR R AR Lk e

Subject Name : 1D#

Analiyst : ipd

AMAD (um) : 1.00

Days Post Exposure: 283.2

Lung Model 4 ICRP30 Lung Model ID : LungDat.lib

ALI (Bg) 6.00E+02 Screening Level(Bgq) : 3.00E+0l

ALI (ucCi) 1.62E-02 Screening Level (uci) : 8.11E-04

TC Half-Time(Days): 2.50E-01 Fu : 5,40E-01

Fl : 1.00E-05 Ff : 4,60E-01

skkkkxkkkkkkkkx*kXk* RESULTS USING ICRP-30 SYSTEMIC MODEL SkkkkkKRKKR KR A KR KR KKK
Retention Fraction at Time Post-Exposure : 1.14E-06
Intake (Bg) : 7.72E+03 % ALI 1 1285.86
Intake (uci) : 2.0%E-01 % Screening Level : 25717.18
ORGAN 50-Year Committed Dose First-Year Dose
[Rem] {sv] [Rem] [sv]

GONADS 9.26E+00 9.26E-02 2.92E-02 2.92E-04
BREAST 2.15E-05 2.15E-07 7.08E-05 7.08E-07
R.MARROW 5.86E+01 5.86E-01 2.08E-01 2.08E-03
LUNGS 2.49E+02 2.49E+00 5.21E+01 5.21E-01
THYROID 1.81E-06 1.81E-08 6.04E-05 6.04E-07
ENDOSTEAL 7.33E402 7.33E+00 2.71E+00 2.71E-02
REMAINDER 3.21E+01 3.21E-01 4.17E+00 4.17E-02
EFFECTIVE 7.09E+01 7.09E-01 6.25E+00 6.25E-02

x%x%x WARNING *** Intake Requires investigation
%% WARNING *** calculated Intake Exceeds ALI

xkkkkkkxkkkkkkkkkkxk**x* DOSE FACTORS USED IN CALCULATIONS Kk kKKK KK KR KKK AKX K I * X%

_ Organ Dose Factor [ Sv/Bgq 1

GONADS 1.20E-05
BREAST 2.79E-11
R.MARROW 7.60E-05
LUNGS 3.23E-04
THYROID 2.34E-12
ENDOSTEAL 9.50E-04
REMAINDER 4.16E-05
EFFECTIVE 9.19E-05

COMMENTS :

SIGNATURE:

Authorized Lijcensee : AFOEHL/ADS CP2221

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-370
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EREkkkkkkkxkkkkkkk* SAIC REMedy Intake/Dose Evalutation Report **¥kkkkkwkkkuk k% .
& *

* CASE : Acute INHALATION of PU-239Y on 16 JAN 1990

A BIOASSAY : 24hr Urine Analysis on 19 JAN 1991 - 1.70E-05 pCi/cc ID#

% *

k*k****k************************kk**k******************************************

KKK KKKKIKRRKRKARK KRR KA KARKAK (X TNPUT DATA A*Ahkkkhkkkdkkkkobkkokkkk ok kk ok ok ok ok &k ko ok ok %

Subject Name ~ ID§

Analyst 3 ID#

AMAD (um) : 1.00

Days Post Exposure: 368.2

Lung Model 3 ICRP30 Lung Model ID ¢ LungDat.lib

ALI (Bgq) : 6.00E+02 Screening Level(Bg) : 3.00E+01l

ALI (uCi) H 1.62E-02 Screening Level(uCi) : 8.11E-04

TC Half- Tlme(Days) 2.50E-01 Fu : 5.40E-01

Fl : 1.00E-05 Ff : 4.60E-01

ek kkhkkkhhkARA Kk kkkkk RESULTS USING ICRP-30 SYSTEMIC MODEL *®%kk&kkhkkkkkhhhkhkdhhhik
Retention Fraction at Time Post-Exposure : 1.17E-06
Intake (Bg) : 7.55EjD2 % ALI ¢ 125.76
Intake (uCi) : 2.04E-02 % Screening Level : 2515.20
ORGAN 50-Year Committed Dose First-Year Dose
[Rem] [sv] [Rem] [sv]
GONADS 9.05E-01 9.05E-03 2.85E-03 2.85E-05
BREAST 2.11E-06 2.11E-08 6.93E-06 6.93E-08
R.MARROW 5.73E+00 5.73E-02 2.04E-02 2.04E-04
LUNGS 2,.44E+01 2.44E-01 5.09E+00 5.09E-02
THYROID 1.77E-07 1.77E-09 5.91E-06 5.91E-08
ENDOSTEAL 7.17E+01 7.17E-01 2.65E-01 2.6S5E-03
REMAINDER 3.14E+00 3.14E-02 4.07E-01 4.07E-03
EFFECTIVE 6.93E+00 6.93E-02 6.11E-01 6.11E-03
ey —————

**%% WARNING *** Intake Requires investigation
k%% WARNING *** Calculated Intake Exceeds ALI

TkEkkkkkkkkkkkkkkkkkk** DOSE FACTORS USED IN CALCULATIONS H*AAKkKkkkkkkkkkkkhkkh &

Organ Dose Factor [ Sv/Bg ]

- _ "7 Gonaps 1.20E-05
BREAST 2.79E-11
R.MARROW 7.60E-05
LUNGS 3.23E-04
THYROID 2.34E-12
ENDOSTEERL 9.50E-04
REMAINDER 4.16E-05
EFFECTIVE S.19E-05

OMMENTS:

SIGNATURE:

Authorized Licensee : AFOEHL/ADS CP2221

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-371
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cc

Radiation Exposure Records _SSAH_

Board of Veterans Appeals
Washington DC 20420

{. In responss to your requaat, dated 11 Jan 83, refetence 011E, for
any nizing radistion, including plutonium, by
SSAN we are providing the following fnformation.

- .2+, The named. fudividua) was {nvolved during the fnitial responss .£o t.he acene
of the wreakage resulting fras the collisjon of a B-52 and a KC-135 “g;oran
in'Januiry; 1966 at Palomares, Spain. As 18 well known, this crash posilted in
' damage to uuolear weapons and the release of some of the plutonium-zas :
containing coaponents with subsequent contamination of lands; buildings,‘and

aequipment.

3. Our records indicate thaf V{8l subnitted six urine samples to. the USAF
Radiological Health Laboratory for apalysis. Urine was used to evaluabe
porsonnel exposure to plutonium at Palossres. Initial samples 1ndlcat_ed s0Ge
alpha particle activity. An additional sample collected upon i
return to CONUS in Oot 66 had plutonium at a councentration representative of
11% of a systemic body burden. 4s a result, he was one of 26 individuals
selected for long-term follow up to further assess any health effects. - Ha did
participate and subaitted three additional samples which indicated a drop frou
1 percent of a pernissible systemic body burden for the first follow up sample
to zero for subsequent samples. The data pertaining to these samples are
listed in Atch 1. Based on a review of these results, competent medical
authority concluded that Mr ealth was in no jeopardy from ratention
of radicactive materials as'a rewause of participation in the Palomares
Operation. As a result he was discontinued from further follow up as
indicated in Atch 2. In summary, then, Mr[[[jfflvas exposed to plutonium at
Palomares, Spain and the material was found in his urine. Evaluation of the

- level of exposure by competent medical authority comcluded that the exposure
did not jeopardize hias health.

4. Tne tern permissible body burden has been used-in evaluating-t-iINI— -
exposure to plutonium, By way of information, & permissible body burden is

that quantity of a radionuclide which, when deposited in the total body,

produces the maximum peruissible dose equivalent rate to the body or to a
oritical internal organ. That is, it is a measure of radiation exposure which

is deemed acceptable in light of antioipated effects.

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-372
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\ : '1', 5. The attached urine results represeant all information available to us F " L&
_ .  regarding Hr-exposure at Palomares. Should you have fur S e -
’ regarding this information you may contact Lt 001_ at T
"BIGNED
WILLIAM E. MABSON, Col, USAF, BSC 2 Atch
Conmander 1. Data Samples

2. Urinalysis Results

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-374
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FILE~
s e o [ IR
5 _Body Burden

Sample No. Date Collected Analysis Regult

66-247 25 Jan 66 ® gross alpha 1.85 £ 1,11 pCi/1 10

66-2242 18 Mar 66 gross alpha 0.703 + 0.246 pCi 15

66-5134 26 Oct 66 Plutonium 239 0.17 ¢ 0.09 pCL 11

67=0350 19 Jan 67 Plutoniun 239 0.017 % 0.013 pCi 1

67-1536 5 May 67 Plutonium 239 Ho detactable 0
Activity

67-3985 15 Aug 67 Plutonium 239 MNo detectable 0
Activity

¢ Date received at Laboratory,

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-373
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Internal Dosimetry Evaluation Form

MODE OF INTAKE: INTAKE DATE OR PERIOD:
X Inhalation ] Injection 01/18/66 through 02/06/66 on-site
[] Ingestion [J Absorption 1/18/66 assumed start.

] Unknown ["INot applicable

Duration of Exposure: Unknown

SUMMARY OF EXPOSURE CONDITIONS:
Radionuclides/Respiratory Class/Particle Size: Z°Pu/100% Class Y/1 um AMAD
Date or Period of Evaluated Data: 5 urine samples from 02/08/66 to 09/04/67

Location of Exposure: Camp Wilson, near Palomares, Spain

" ALUATION METHODOLOGY:

Dose Estimate:

RESULTS SUMMARY
Estimated Intake Activity (pCi): 64,000
50 YR CEDE (rem) : 20 (0.20 Sv)

EVALUATION DATA:
Air Sampling [J Attached ] In Process [X] Unavailable
Health Physics Survey Data ] Attached [ In Process X Unavailable
Bioassay — Urinalysis B4 Attached [1 In Process [] Unavailable
Fecal [ Attached [ In Process X Unavailable
Nasal Smears [] Attached [ In Process X Unavailable
In Vivo [ Attached [] In Process Xl Unavailable
Medical Treatment:
Skin Decontamination: [ Yes KINo Date:
Decorporation: [ Yes KINo Agent: Date:
Catharsis: [ Yes BINo Agent: Date:
Surgical excision: [ Yes X No Date:

umptions:  Acute inhalation intake of ***Pu, 100% Class Y, | um AMAD particle size on 1/18/66

Code/Model used for: Intake Estimate: CINDY, Ver. 1.4/JONES

CINDY, Ver. 1.4/ICRP 30, Part 4, General Systemic Model

Suggested Sampling Frequency:

Organ Dose Equivalent Summary 50 YR CDE (rem/Sv)
Bone Surface 200/2.0
Lung 73/0.73
Liver 36/0.36
Red Marrow 15/0.15
Other 3.4/0.034
Testes 2.9/0.29
DOSE ASSESSOR: DATE: PEER REVIEWER: DATE:
Signature: Signature:
Print Name: Print Name:
SSN: SSN:
RECOMMENDATIONS:
Additional Bioassay Required [ Urinalysis [[] Fecal {1 In Vivo

Work Restrictions: N/A

L7772\
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Preliminary Internal Dosimetry Case Narrative

Identification:

Name:
SSN:

Incidents:

Individual participated on site in response duties resulting from an accident involving three nuclear
weapons at Palomares, Spain on January 17, 1966. Individual may have been exposed to weapons
materials (primarily plutonium-239) by inhalation and ingestion from contaminated weapon and aircraft
debris, lands, and vegetation. Primary activities included search, radiological monitoring, recovery of
accident debris, and processing for disposal.

This individual arrived on site early in the response. One urine sample data card indicated an exposure of
18 January 1966. Other cards indicated exposure during January 1966. An exposure date of 18 January
1966 corresponding to the first day of his presence on site was chosen as most conservative.

Previous Intake/Dose Assessments:

This assessment applies to Palomares accident activities only. No previous intakes or doses were
considered.

Other Information:

This individual was identified for follow-up sampling after the initial assessments in 1966. Follow-up
sampling was generally under more controlled conditions and analysis performed using more sensitive
and specific alpha spectrometry methods. Results of assessments at the time of the incident indicated
retained systemic body burdens using the Langham 1956 equation as shown below.

Dates % Body Burden
2/08/66 -

7/24/66
1/17/67
5/25/67
9/04/67

SO W

Radionuclide(s): >*°Pu.
Assumptions/Basis/Data Sources:

Acute inhalation intake of Pu-239; 100% Class Y; 1 pm AMAD particle size on 1/18/66. The date is the
first day of the period on station from 1/18/66 to 2/6/66.

Inhalation was assumed as the major route of entry because the primary contaminant was created by
explosion and fire and deposited in sandy soil and on buildings and plants. Conditions were generally
windy and significant activity was underway.

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-376
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Dose was determined entirely from modeling intake based on the following urinalysis results for this
individual. The urine samples were collected over a period of time from the initial incident. Since this
individual was identified for further follow-up sampling, several results are available. The results for
samples collected on site were generally rejected because of sample contamination problems.

Elapsed Result Error
Sample *Analysis Date Days (pCi/day) (pCi/day) Included
66-527 G 02/08/66 21 1.38 0.55
66-4096 AS 07/24/66 187 0.163 0.118 v
67-0432 AS 01/17/67 364 0.0415 0.0212 v
67-2155 AS 05/25/67 492 ND v
67-5649 AS 09/04/67 594 ND 4

* G means gross alpha counting; AS means alpha spectrometry.

Intakes and estimates of dose were prepared using CINDY Version 1.4 and LUDEP Version 2.05.
Intake was estimated using the Jones excretion model in CINDY and LUDEP.

Inhalation intake was estimated using the ICRP 66 respiratory tract model in LUDEP.

CINDY estimated dose derived using the ICRP 30, Part 4, General Systemic Model and weighting
factors; and LUDEP used the recommendations of ICRP 60.

Modeling:
CINDY and LUDEP were used to estimate the intake and dose with the following results:
Model Intake (pCi) CEDE (rem/Sv)

CINDY 64,000 20/0.20
LUDEP 160,000 11/0.11

Doses to individual organs and estimation of the effective dose equivalent using CINDY reported the
following results:

Weighted Organ
Dose Equivalent ~ Weighting  Dose Equivalent

Organ (rem/Sv) Factors (rem/Sv)
Testes 2.9E+00/2.9E-02  2.5E-01  7.1E-01/7.1E-03
Breast 9.5E-05/9.5E-07 1.5E-01 1.4E-05/1.4E-07
Red Marrow 1.5E+01/1.5E-01 1.2E-01  1.8E+00/1.8E-02
Lung 7.3E+01/7.3E-01 1.2E-01  8.8E+00/8.8E-02
Thyroid 8.9E-05/8.9E-07 3.0E-02  2.7E-06/2.7E-08
Bone Surface 2.0E+02/2.0E+00  3.0E-02  6.0E+00/6.0E-02
Liver 3.6E+01/3.6E-01  6.0E-02  2.1E+00/2.1E-02
Other 3.4E+00/3.4E-02  6.0E-02  2.0E-01/2.0E-03

Lower Large Intestine ~ 7.3E-03/7.3E-05 6.0E-02  4.4E-04/4.4E-06
Upper Large Intestine 2.4E-03/2.4E-05 6.0E-02 1.5E-04/1.5E-06
Small Intestine 5.0E-04/5.0E-06 6.0E-02  3.0E-05/3.0E-07
Effective Dose Equivalent 2.0E+01/2.0E-01

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-377
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Four urine samples were analyzed by alpha spectrometry and one early sample by gross alpha counting.
The gross alpha reported 1.38 +/- 0.55 pCi/day; however this was not used in our analysis because of
suspected contamination from on-site collection of the samples. Two of the four samples analyzed by
alpha spectrometry were reported as NDA (no detectable activity) and two were reported with a positive
result. The four values were fit using CINDY and the Jones excretion model to estimate an intake (64,000
pCi), organ doses, and a CEDE (20 rem/0.20 Sv; ICRP-30) as shown above. LUDEP was also used to
estimate an intake of 160,000 pCi and a CEDE (ICRP-60) of 11 rem (0.11 Sv).

Conclusion:

Based on the results of intake estimates and dose calculations, this individual received an intake of about
64,000 to 160,000 pCi of **°Pu resulting in a 50-year committed effective dose equivalent of 11 to 20 rem
(0.11 t0 0.20 Sv). That dose is more than the cumulative dose (7 rem) from a lifetime (70 years) of
exposure at the current level (0.100 rem) for members of the public. It is less than one-half the working
lifetime limit of 50 rem recommended by the National Council on Radiation Protection and
Measurements (NCRP). Serious health consequences are not associated with this dose level.

Prepared By:

Name:

Signature: Date:

Peer Reviewed By:

Name:

Signature: Date:

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-378
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FEB 10 1965

INTERNAL DOSE DATA

SOC, SEC. NO, (21 -29)

TYPE SAMPLE (30)

D) IE

TYPE ANAL,
GROSS

(31-32)

ALPHA

s AM DATE (39-44) EXPOSURE
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Counter Bkg. (cpm) o,TC Chom, Bkg. (mv/sec) Counter Bkg.
Counter Eff. (%) Sl Counter Eff. (%) Countar Eff.
Date/Time — Start_1 |5 FER 1966 ~, - Millivolt — Start Date/Time — Start
- Stop ) Milllvolt = Stop — Stop
Total Counts f[é Total Millivots Tatal Counts
Counting Time Xe Totol Drift Time Counting Time
Gross cpm 0. 8¢ Gross mv/sec Gross cpm
Bkg. Cpm O Ié Bkg. Mv/ sec Bkg. cpm
Net cpm 0.9 Net myv /sec net cpm
(W) // 3.00%))9 curles/mv__ dpm
dpm/24 . (69-74) Litter (69-74) dps/cc
K 40 Correction Neutron Dose (rads) (63‘68)|
Peil s,,,( 139 0,59 D(q) (63-68) uc/mg (69-74)
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TOTAL COUNTS & MINUTES U
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| o fue =
; o TYPE SPL .
i ; SUBMITIEE AFS
i S 6 el P53
! ATE COLLECTED DATE RECD EXPOSURE DATE(S) TOTAL WT OR VoL WT OR YOU ANALYZ
L},‘/A STy | wocr &7 2440 wml- /220 yyl -
LY IRED
- & 23 p DG R ——
£ [t
TYPE OF ANALYSIS 239|226 WW s Frazeot
COUNTER AND EFF 1%2/( ﬁl s/ 2 3 -5 &—57
B e : B E 5 T = = e
M IMITHE o o ) /({7 S5 [0 ¢ ss-179
BK CTS AND TIME %0), 0 O 3770_192_ 70”_,_/_5_
NET CTS PER MIN J) @O/Z; 7 M/z/
5,09~ &5% 7.2.9%,

1 20|22 + D435 4 20|22 - 3 33|35 43

GR ALPHA Dis

GR ALPHA

GR ALPHA PER 24 HR

DATE CTD

GR BETA DIS
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DATE CTD
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BURDEN

CRITICAL ORGAN
BONE

AFLC ['% 1165 [5, W&SS@r*  RADIOLOGICAL SAMPLE DATA AFLC-WRAFS—IUL 67 3M

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-383



Palomares Nuclear Weapons Accident Dose Evaluation Report

Airil 28| 2000

K (i N
] £

>

y L Al Y 0 TEES
0
72 S ERS - Toeagon Spas

//

4. 73 . %M&ﬁ%éﬁ
R, [-85

h. /50

£ == v

6. 0.07 |

C-Quens®

i F Sequential folder contal"-ling fifteen 80-mcg. tablets of mestranol
(‘aﬂ plus five tablets egch combining 80 mcg. mestranol and 2 mg.
’E chlormadinone acetate.

A More Physiological Approach to Oral Contraception

) kL5E 81,2 FC

- 5 16v.yf
3. Q.72
. Yons
6. 367

o fo 0 Bl
é'&w@ﬁm 0.0%

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-384



Dose Evaluation Report

Palomares Nuclear Weapons Accident
Airil 28| 2000

”_ ~—
*#[Lo,(méf & 7163
é%%ﬁw@«ﬂ/ﬂ()

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-385



Palomares Nuclear Weapons Accident Dose Evaluation Report

April 28, 2000

23 ¥

200 — y /97 g ) %47%
0 :

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-386



Dose Evaluation Report
April 28, 2000

Palomares Nuclear Weapons Accident

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-387



April 28, 2000

Dose Evaluation Report

Palomares Nuclear Weapons Accident

; s e
et
SOt

A )

S

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-388



Palomares Nuclear Weapons Accident

Dose Evaluation Report

Airil 28| 2000

0%

PERMANENT C
(Hems proceded by en asterish §
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APO New York 09283
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Andrews, AFB, Md 20331
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DEPARTMENT OF THE AIR FORCE
USAF RADIOLOGICAL HEALTH LABORATORY (AFLC)
WRIGHT-PATTERSON AIR FORCE BASE OHIO 45433

7 Dec 1967

.. ‘As a result of your splendid cooperation in this program,
tis posmble to discontinue further sampling.

,“\

= ‘,.-n' ."_, Ly

N

2 9 O.ur>resu1ts show that your health is in no jeopardy from
“retention of radioactive materials as a result of participation in
subject operation.

Ifyou are still on active duty, please present thie letter to

e cu stodian of your medical records so that it may be made a
part of your permanent.file. If not on active duty, it is suggested
: retam it in your perxnanent personal records.

[24

eamp[e bottles were sent to
nalysls.
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Internal Dosimetry Evaluation Form

~ana: (R R 55 (NG

MODE OF INTAKE: INTAKE DATE OR PERIOD:
[ Inhalation [ Injection 01/18/66 through 02/06/66 on-site
[ Ingestion ] Absorption 1/18/66 assumed start.
[] Unknown [INot applicable

SUMMARY OF EXPOSURE CONDITIONS:
Radionuclides/Respiratory Class/Particle Size: **Pu/100% Class Y/1 um AMAD
Date or Period of Evaluated Data: 3 urine samples from 7/20/66 to 4/19/67
Duration of Exposure: Unknown
Location of Exposure: Camp Wilson, near Palomares, Spain

EVALUATION DATA:
Air Sampling [ Attached [] In Process [X] Unavailable
Health Physics Survey Data [] Attached [1 In Process X Unavailable
Bioassay — Urinalysis X Attached [ In Process [] Unavailable
Fecal [] Attached [ In Process B Unavailable
Nasal Smears [ Attached [1 In Process [X] Unavailable
In Vivo ] Attached [] In Process Xl Unavailable
Medical Treatment:
Skin Decontamination: [1 Yes K No Date:
Decorporation: [ Yes No Agent: Date:
Catharsis: [ Yes KINo Agent: Date:
Surgical excision: [ Yes XINo Date:

' EVALUATION METHODOLOGY:
Assumptions:  Acute inhalation intake of *’Pu, 100% Class Y, 1 um AMAD particle size on 1/18/66

Code/Model used for: Intake Estimate: CINDY, Ver. 1.4/JONES
Dose Estimate: CINDY, Ver. 1.4/ICRP 30, Part 4, General Systemic Model

RESULTS SUMMARY
Estimated Intake Activity (pCi): 99,000
50 YR CEDE (rem) : 30 (0.30 Sv)

Organ Dose Equivalent Summary 50 YR CDE (rem/Sv)
Bone Surface 310/3.1
Lung 110/1.1
Liver 55/0.55
Red Marrow 24/0.24
Other 5.2/0.052
Testes 4.4/0.044
DOSE ASSESSOR: DATE: PEER REVIEWER: DATE:
Signature: Signature:
Print Name: Print Name:
SSN: SSN:
RECOMMENDATIONS:
Additional Bioassay Required [ Urinalysis [ Fecal [ In Vivo
Suggested Sampling Frequency:
Work Restrictions: N/A

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-391
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Preliminary Internal Dosimetry Case Narrative

Identification:

Name:
SSN:
Incidents:

Individual participated on site in response duties resulting from an accident involving three nuclear
weapons at Palomares, Spain on January 17, 1966. Individual may have been exposed to weapons
materials (primarily plutonium-239) by inhalation and ingestion from contaminated weapon and aircraft
debris, lands, and vegetation. Primary activities included search, radiological monitoring, recovery of
accident debris, and processing for disposal.

This individual arrived on site early in the response. Urine sample data cards indicated exposure in
January 1966 and February — March 1966. An exposure date of 18 January 1966 corresponding to the
first day of the response effort was chosen as most conservative.

Previous Intake/Dose Assessments:

This assessment applies to Palomares accident activities only. No previous intakes or doses were
considered.

Other Information:

This individual was identified for follow-up sampling after the initial assessments in 1966. Follow-up
sampling was generally under more controlled conditions and analysis performed using more sensitive
and specific alpha spectrometry methods. Results of assessments at the time of the incident indicated
retained systemic body burdens using the Langham 1956 equation as shown below.

Dates % Body Burden
7/20/66 8
1/20/67 3
4/19/67 0

Radionuclide(s): 2¥py,
Assumptions/Basis/Data Sources:

Acute inhalation intake of Pu-239; 100% Class Y; 1 pum AMAD particle size on 1/18/66. The date is the
first day of the period on station from 1/18/66 to 2/06/66.

Inhalation was assumed as the major route of entry because the primary contaminant was created by
explosion and fire and deposited in sandy soil and on buildings and plants. Conditions were generally
windy and significant activity was underway.

Dose was determined entirely from modeling intake based on the following urinalysis results for this
individual. The urine samples were collected over a period of time from the initial incident. Since this

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-392
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individual was identified for further follow-up sampling, several results are available. The results for
samples collected on site were generally rejected because of sample contamination problems.

Elapsed Result Error
Sample *Analysis Date Days (pCi/day) (pCi/day) Included
664084 AS 07/20/66 183 0.191 . 0113 v
67-0433 AS 01/20/67 367 0.0411 0.0206 v
67-2151 AS 04/19/67 456 ND v

* G means gross alpha counting; AS means alpha spectrometry.

Intakes and estimates of dose were prepared using CINDY Version 1.4 and LUDEP Version 2.05.
Intake was estimated using the Jones excretion model in CINDY and LUDEP.

Inhalation intake was estimated using the ICRP 66 respiratory tract model in LUDEP.

CINDY estimated dose derived using the ICRP 30, Part 4, General Systemic Model and weighting
factors; and LUDEP used the recommendations of ICRP 60.

Modeling:
CINDY and LUDEP were used to estimate the intake and dose with the following results:
Model Intake (pCi) CEDE (rem/Sv)

CINDY 99,000 30/0.30
LUDEP 160,000 12/0.12

Doses to individual organs and estimation of the effective dose equivalent using CINDY reported the
following results:

Weighted Organ
Dose Equivalent ~ Weighting Dose Equivalent

Organ (rem/Sv) Factors (rem/Sv)
Testes 44E+00/4.4E-02  2.5E-01  1.1E+00/1.1E-02
Breast 1.5E-04/1.5E-06 1.5E-01  2.2E-05/2.2E-07
Red Marrow 2.4E+01/2.4E-01 1.2E-01  2.9E+00/2.9E-02
Lung L1E+02/1.1E+00  1.2E-01  1.4E+01/1.4E-01
Thyroid 1.4E-04/1.4E-06 3.0E-02  4.1E-06/4.1E-08
Bone Surface 3.1E+02/3.1E+00  3.0E-02  9.3E+00/9.3E-02
Liver 5.5E+01/5.5E-01  6.0E-02  3.3E+00/3.3E-02
Other 5.2E+00/5.2E-02  6.0E-02  3.1E-01/3.1E-03

Lower Large Intestine ~ 1.1E-02/1.1E-04  6.0E-02 6.7E-04/6.7E-06
Upper Large Intestine 3.8E-03/3.8E-05  6.0E-02  2.3E-04/2.3E-06
Small Intestine 1.7TE-04/7.7E-06 _ 6.0E-02  4.6E-05/4.6E-07
Effective Dose Equivalent 3.0E+01/3.0E-01

Three urine samples were analyzed by alpha spectrometry. One of the three samples analyzed by alpha
spectrometry were reported as NDA (no detectable activity) and two were reported with a positive result.
The two values were fit using CINDY and the Jones excretion model to estimate an intake (99,000 pCi),

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-393
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organ doses, and a CEDE (30 rem/0.30 Sv; ICRP-30) as shown above. LUDEP was also used to estimate
an intake of 160,000 pCi and a CEDE (ICRP-60) of 12 rem (0.12 Sv).

Conclusion:

Based on the results of intake estimates and dose calculations, this individual received an intake of about
99,000 to 160,000 pCi of **’Pu resulting in a 50-year committed effective dose equivalent of 12 to 30 rem
(0.12 to 0.30 Sv). That dose is more than the cumulative dose (7 rem) from a lifetime (70 years) of
exposure at the current level (0.100 rem) for members of the public. It ranges slightly more than one-half
the working lifetime limit of 50 rem recommended by the National Council on Radiation Protection and
Measurements (NCRP). Serious health consequences are not associated with this dose level.

Prepared By:

Name:

Signature: Date:

Peer Reviewed By:

Name:

Signature: Date:

Release of this document is restricted under the provisions of the Privacy Act, 5 U.S.C. 552(a). C.1-394
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DEPARTMENT OF THE AIR FORCE N Fﬁ‘. ;lf
USAF RADIOLOGICAL HEALYH LABORAYORY CAFLC '
WRIG.NT-I'ATTERSON AIR FORCE BASE OHIO 454)3/

aePLY TO

avin OF SGHW 7 Dec 1967

suasrcr Long-Term Medical Follow-Up, Palomares Operation Urine
TR 8 Studies for 22 Pu. . ; L

-
b2l -

A Sgt
438 AB Gp
McGuire AFB NJ 08641

1. As a result of your splendid cooperation in this program,
it'is poasible to discontinue further sampling.

2. Our results show that your health ie in no jeopardy from
retention of radioactive materials as a result of participation in
subject operation.

3. If you are still on active duty, please present this letter to
_the custodian of your medical records so that it may be made a
part of your,'p'errhzifxeht file. If not on active duty, it is suggested
" you.retain it'in your permanent personal records.

aev”

i . o
three sample bottles were sent to
samples were returned for analysis.
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