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November 20 of that year, including a total of 89 persons distrib-

uted Mto the following previously defined and established priority

groups:

No. Persons

Group l-A: . . . . . . . . . . . . . . . . . . . . . 8

Group l-B: ........0.........● *. 9

Group l-C: ............*...*... 4

Group 2-A: ..................... 21

Group 2-B: .................... 5

Group 2-C: ......*...● ..● ....● ● 12

Companions: ................... 30
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completed in 50 years which, under the hypothesis of an acute

inhalation in 1980, was calculated to be 87.9 mSv. The present

result, 1.1 mBq/24 hours, confirms the calculated contamination and

dose.

The third person is a child. In his first examination, in

1989, he gave a Pu-239+Pu-240 value of 1.45 mBq/24 hour urine. In

view of the uncertainty of the determination as to time of

contamination, it is considered appropriate to await some new

information before proceeding to an evaluation of the case; he will

therefore be re-examined in 1991.

The three remaining persons are presenting positive results

for the first time. One of them had come to examination in

previous years; this is the first examination for the others.

Obviously the radiological monitoring activation mechanisms of

these people provide for subsequent or successive examination of

persons who have given positive plutomium or americium results for

the first time.

The percentage of persons with a positive result, 6 out of 149

in Pu (4%) and O out of 23 in Am (0%), d6es not exceed the order of

appearances greater than the LID calculated for the period 1967-

1985 of 7.7% (86 cases ouit of 1155). (See “Summarized Report of

the Radiological Monitoring conducted in the Palmares (Almeria)

Zone. JEN/PRYMA/Ml/A--/1985,5, June 1985”). The distribution by

ranges, and obviously the dose distribution as well, in this period

corresponds to a normal logarithmic function.

The most useful parameter to evaluate the impact to which the

Palomares population is being subjected is the collective dose (~de

facto” situation and subgroups which cannot be correlated with the

present risk). Obtainable parameters, however, are the median and

the mean.

The median, which is that representing the most frequent

effective dose equivalent completed in 50 years to the mean

individual of the critical group, is below 5 msv. Thus, the

specific results in this report, in addition to being predictable,

do not modify conclusions obtained or reflected previously

6



1.2 DOSIMETRY FOR 1990 (PARTIAL)

Of the total of 149 persons monitored in

excretion analysis was completed during this

all for Pu-239+Pu-240, and for Am-241 on

1990, urinary Am-241

six-month period on

23. The remaining

results, still being obtained, will be reported in the report for

the first half of 1991.

The results of the Pu-239+Pu-240 determinations made on the

urine of the indicated 149 persons are:

- 6 persons had results of Pu-239+Pu-240 in the urine greater

than the AMD of the analytical method. The values of radioactivity

concentration were 0.74,

urine.

These

children.

- The

the AMD of

results were

remaining 143

1.45, 1.88, 1.1, 1.85 and 2.4 mBq/24 hour

found in two men, two women and two

persons showed Pu-239+Pu-240 values below

the analytical method (0.7 mBq/ 24 hour urine).

The results of the determinations of Am-241 in the urine

carried out on 23 of the 149 persons indicated are:

- The 23 persons examined showed Am-241 values lower than the

AMD of the analytical method (0.7 mBq/24 hour urine).

Consequently, and as a summary of the results of the Pu-

239+Pu-240 measurements taken in the 149 persons who were monitored

during 1990, and from the results of Am-241 in 23 of them, it can

be stated that positive plutonium values have been determined in

the urine of six of these persons, and positive values of Am-241

have been determined in none of the 23 analyzed.

Of the six persons with Pu-239+Pu-240 results above the AMX),

three had previously given positive results for Pu-239+Pu-240.

One of these three persons is a man. The effective dose

equivalent completed in 50 years which, as a consequence of an

acute inhalation at the time of the accident was calculated to be

70.7 msv. The present result, 0.74 mBq confirms the calculated

contamination and dose.

The second is a woman who was not present in the Palomares

zone at the time of the accident. The effective dose equivalent

5



The direct determinations of pulmonary contamination, by means

of a Pulmonary Radioactivity Counter, in the 24 persons examined in

1990 showed no contamination, as the measaurements carried out gave

no values greater than the detection limit of the equipment

utilized.

1.2.1 Medical Monitoring

In the second phase of the Radiological Monitoring

the Palomares Zone for 1990 (see Dec. M5A01/PIO02/90),

Campaign in

carried out

during the period between 10/1/90 and 11/20/90, medical

examinations were administered to 89 persons.

In these medical examinations, conducted in accordance with

the directions contained in Safety Guide No. 7 “Bases for Medical

Monitoring of Workers Exposed to Ionizing Radiation” and ne

recommendations of international organizations, no pathology was

detected which might be attributable to the incorporation of

transuranic

zone.

We list

Absence

elements coming from residual contamination of the

below the significant findings:

of alterations 26

Mild alterations 31

Presence of pathologies 32

1. INFECTIOUS AND PARASITIC DISEASES (001-139)*

Simple Type I herpes 1

2. TUMORS (140-239)

CA, Frontal spinocellular 1

3. DISEASES OF THE ENDOCRINE GLANDS, NUTRITION AND METABOLISM, AND

IMMUNITY DISORDERS (240-279)

Obesity 4

Hyperglycemia 4

Hypercholesterolemia 7

Mixed hyperlipoproteinemia 3

Type II diabetes mellitus 2

Gynecomastia 1

* ICD Code - 9th Revision.



Malnutrition 1

4. DISEASES OF THE BLOOD AND HEMATOPOIETIC ORGANS (280-289)

5. MENTAL DISORDERS (290-319)

Depressive neurosis

Pathological anxiety

Insomnia

Onicophagy

5

1

1

1

6. DISEASES OF

Migraine

Presbyopia

THE NERVOUS SYSTEM AHD SENSORY ORGANS (320-389)

1

15

Hypermetropia

Myopia

Astigmatism

Senile cataract

Detached retina

Pterygium

Parpebral ptosis

Strabismus

Unilateral visual acuity loss

Bilateral visual acuity loss

Hypoacusis

Impacted cerumen

Peripheral vertigo

4

11

14

2

1

1

1

1

1

1

4

4

1

.

.



Supurated semi-acute otitls 1

Hemiparesia 2

7. DISEASES OF THE CIRCULATORY SYSTEM (390-459)

Atrial fibrillation 1

Varicose veins of lower limbs 4

First degree A-V blockage 1

Right side cardiac insufficiency 1

Arterial hypertension 2

Orthostatic hypertension 1

Cerebral hemorrhage 1

8. DISEASES OF THE RESPIRATORY SYSTEM (460-519)

Polynosis 1

Allergic rhinitis 1

Chronic asthmatic bronchitis 2

Chronic bronchitis 2

Extrinsic asthma 1

Acute bronchitis 3

Amigdaline hypertrophy 2

Acute rhinopharyngitis 4

Acute pharyngitis 2

Chronic sinusitis 1

Amygdaline hypertrophy 1

Disphonia 1

9
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9. DISEASES OF THE DIGESTIVE SYSTEM (520-579)

Inguinal hernia

Umbilical hernia

Acute pancreatitis

Lithiasis biliarisis

Gastric dyspepsia

Aerofagia

Gastric ulcer

Duodenal ulcer

Hiatal hernia

Irritable colon

3

1

1

1

3

1

1

1

1

2

10. DISEASES OF THE GENITOURINARY SYSTEM (580-629)

Microhematuria

Microscopic pyuria

Bacteriuria

Hypertrophy of the prostate

Prostatic syndrome

Matrorrhagia

Irregular menstrual cycles

Posthysterectomy urinary incontinence

17

11

1

1

1

1

1

1

11. PREGNANCY, CHILDBIRTH AND POST PARTUM COMPLICATIONS (630-676)

Ectopic pregnancy 1

10



12.

709)

13.

DISEASES OF THE SKIN AND SUBCUTANEOUS CELLULAR TISSUE (680-

Contact dermatitis 1

Seborrheic dermatitis 1

Actinic hyperkeratosis 5

Friction dermatitis 2

Acne 1

Urticaria ‘a frx n 1

Lipoma 1

Lingual mucous papilloma 1

DISEASES OF THE OSTEOMUSCULAR SYSTEM AND CONNECTIVE TISSUE

(717-739)

Rheumatoid arthritis

Monoarthritis

Arthritis of the small joints

Arthralgia of the knees

Arthralgia of the hips

Constitutional scoliosis

Cervicalgia

Cervicobrachial syndrome

Dorsalgia

Lumbalgia

Cervical herniated disk

1

1

1

2

1

2

2

2

1

8

1

14 ● POORLY DEFINED SIGNS, SYMPTOMSAND DISEASED CONDITIONS (780-

11



799)

ECG. Sinus arrhythmia

ECG. VI hypertrophy

ECG. Incomplete branch blockage

ECG. Ventricular extrasystole

Spirometry. Diminished values

Gamma GT elevation

GPT elevation

Anorexia

Albuminuria

Glucosuria

Intentional tremor

3

1

3

1

1

1

1

1

6

1

1

15. TIUNR4ATISMAND POISONING (800-999)

Fracture of the calcaneus, tibia and

fibula

Recto-anterior muscular tear of the

femoral quadriceps

Postfracture unstable knee

articulation 1

Postfracture unstable tibio/fibulo/

astragaline articulation 1

Tibial pseudoarthritis 1

Cervical sprain 1

The findings described correspond to the pathology which we

find on a daily basis in periodic preventive examinations of

1

1
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workers, both those who are, and are not exposed to ionizing

radiation, and in our judgment there is no indication of any

unhealthy condition specifically induced by radioactive agents.

2. MONITORING OF’THE ENVIRONMENT

2.1 GROUND

The activities specified below have been conducted during this

six month period with relation to the following ground

contamination:

2.1.1 Plutonium determination

During this second half of 1990, Pu-239+Pu-240

analyses were carried out on soil surface samples taken at seven

points located

‘Qzeroline’sof

500m from the

samples at a

on the outer perimeter of the area identified as the

initial contamination, at an approximate distance of

same. At each point a central sample and four

distance of 150 meters in the four cardinal

directions, were taken.

The sampling points are shown in Figure 1, which illustrates

the original levels of contamination where the curve encircling the

area is the so-called initial zero line.

The samples, which have been analyzed twice, for a total of 70

analyses, correspond to reference points 1, 12, 13, 18f 21~ 22 and

23.

The values obtained are presented on Tables 1 and 2. These

data reveal a movement of particles toward the exterior of the zero

line or limit of the contamination line, following the 1966

13



accident. Obviously, the resuspension is one of the processes

contributing to the redistribution of the initial contamination.

2.1.2 Determination of Am-241

The Am-241 concentration data will be delayed from

the time frame specified in the report ‘RADIOLOGICAL MONITORING IN

THE PALOMARES ZONE: PROGRAM FOR 1990” due to problems in the

measurement system which are being corrected.

2.2 AIR

The following activities have been accomplished during

this second semester of 1990:

2.2.1 Sampling

Continuous air sampling, with a weekly filter

change, has continued at the three stations which remain in

operation, in the manner specified in report M5A01/PIO02/90,

“IU4DIOLOGICALMONITORING IN THE PALOMARES ZONE. PROGRAM FOR 1990st

sent to the CSN. These three stations correspond to references 2-

1, 2-2 and P (urban zone).

A total of 75 samples were taken, with an air volume of

approximately 10 000 m’ per sample.

2.2.2 Plutonium determination

The chemical treatments of the radioanalytical process

were applied independently to each weekly sample, however, the

electrodeposits and subsequent measurement by alpha spectrometry

were conducted on compounded samples corresponding to four or eight

weeks.

14
.
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~~gure ~o~e
● 3) calms; 4) wind

Key: 1) period: February - 1990; 2! day,
compass rose; 5) scale of fre~encles.
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Figure B.2. .
Key: 1) Period: February - 1990; 2) n~ght;

3) calms; 4) wind

compass rose; 5) scale of fre~encles.
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Figure C.2.

Key: 1) Period: February - 1990; 2) daily; 3) cabs; 4) wind
compass rose; 5) scale of frequencies.
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Figure A.3.

Key: 1) period: March - 1990; 2) daY; 3, cams; 4, ‘ind
compass rose; 5) scale of frequencies.
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Figure B.3.

Key: 1) Period: March - 1990; 2) night; 3) calms; 4) wind
compass rose; 5) scale of frequencies.
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Figure C.3.

Key: 1) Period: March - 1990; 2) daily;
3) calms; 4) wind

compass rose; 5) scale of frecpencles.
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F@lre A.4.

Key: 1) Period: April - 1990; 2) day; 3) calms; 4) wind

compass rose; 5) scale of frequencies.
~.
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Figure B.4.
● 3) calms; 4) wind

Key: 1) Period: April - 1990; 2) night,
compass rose; 5) scale of fre~encles.
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Figure C.4.

Key: 1) Period: April - 1990; 2) daily; 3) calms; 4) wind
compass rose; 5) scale of frequencies.
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Figure A.5.

Key: 1) Period: May - 199o; 2) day; 3) calms; 4) wind
compass rose; 5) scale of frequencies.
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Figure.B.5.

Key: 1) Period: May - 1990; 2) night; 3) calms; 4) wind
compass rose; 5) scale of frequencies.
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Figure C.50
● 4) wind

Key: 1) Period: May - 1990; 2) daily; 3) cabs,
compass rose; 5) scale of frequencies.
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Figure A.6.

Key: 1) Period: June - 1990; 2) day; 3) calms; 4) wind
compass rose; 5) scale of frequencies.
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Figllre B.6.
.

Key: 1) Period: June -“1990; 2) night; 3) calms; 4) wind
compass rose; 5) scale of freqUencleso
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Figure C.6.

Key: 1) Period: June - 1990; 2) night; 3) calms; 4) wind
compass rose; 5) scale of frequencies.
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Figure A.7.
“ 3) calms; 4) wind

Key: 1) Period: July - 1990; 2) day,
compass rose; 5) scale of frequencies.
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Figure B.7.

Key: 1)’Period: July - 1990; 2) night; 3) calms; 4) wind
compass rose; 5) scale of frequencies.
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Figure C.7.

Key: 1) Period: July - 1990; 2) night; 3) calms; 4) wind

compass rose; 5) scale of frequencies.
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Figure A.8.

Key: 1) Period: October - 1990; 2) day; 3) calms; 4) wind
compass rose; 5) scale of frequencies.
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Figure B.8.

Key: 1) Period: October - 1990; 2) night; 3) calms; 4) wind
compass rose; 5) scale of frequencies.
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Figure C.8.

Key: 1) Period: October - 1990; 2) daily; 3) calms; 4) wind
compass rose; 5) scale of frequencies.
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Figure A.9.

Key: 1) Period: November - 1990; 2) day; 3) calms; 4) wind
compass rose; 5) scale of frequencies.
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Figure B.9.

Key: 1) Period: November - 1990; 2) night; 3) calms; 4) wind
compass rose; 5) scale of frequencies.
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Figure C.9.

Key: 1) Period: November - 1990; 2) daily; 3) calms; 4) wind
compass rose; 5) scale of frequencies.
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Figure A.1O.

Key: 1) Period: December - 1990; 2) day; 3) calms; 4) wind
compass rose; 5) scale of frequencies.
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Figure B.1O.

Key: 1) Period: December - 1990; 2) night; 3) calms; 4) wind
compass rose; 5) scale of frequencies.
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Figure C.1O.

Key: 1) Period: December - 1990; 2) daily; 3) calms; 4) wind
compass rose; 5) scale of frequencies.

71




