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ABSTRACT

This manual describes in detail all routine procedures taken

by the Occupational Health Service of the Health Protection

Department of ECN in case of a personal contamination with

radioactive materials and/or overexposure with ionising

radiation. The appendices contain information concerning lim-

its of intake and all forms and registration-charts used in

these procedures.
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CHAPTER 1

EXTERNAL CONTAMIKATION

Decontamination should be carried out when the limits given in the fol-

lowing table are surpassed:

Type of
radiation

a

3

Bq/cm
(mean for 50 cm )

0.4

4

Contamination
monitor

a-6 EMI

GM tube, 20.4 cm

Counts

l,5/s

8 /s

I.I. Contamination monitors (fig. 1)

1. EMI-GM tube,

2. EMI-GM tube,

3. EMI-GM tube,

20.4 cm

6.1 cm

0.64 cm2

4. EMI-scintillation detector, 0,3 cm

5. EMI-ag-monitor, 50.0 cm

2

1.1.1. EMI-GM, 20.4 cm2 (window 3.5 - 4 rag/cm2).

Indication: acoustical, with scale.

1.1.2. EMI-GM, 6.1 cm2 (window 1.5-2 mg/cm2)

Indication: acoustical, with scale.

2 7
1.1.3. EMI-GM, 0.64 cm (window 2 - 3 mg/cm ).

Indication: acoustical, with scale.

1.1.4. EMI-HARSHAW Nal scintillation detector, 0.3 cm

Indication: acoustical, do not use scale.

1.1.5. EMI-a8 probe, 50 cm .

Indication: acoustical, with scale.



FIG. 1. CONTAMINATION MONITORS



1.2. Counting procedure

During counting the skin must be as dry as possible. This is

especially important after washing for decontamination in case

of a-emitters.

A föhn-blower is recommended.

1.2 .1 . |3-^_con£amination

2

A first survey of the activity is made with the 20.h cm coun-

ter. Try to locate "hot spots" with the smaller GM-counters,

and/or use the Harshaw-probe.

This probe can also be used for measurements in ear, nose and

mouth.

1.2.2. a-6_contamination

2
The activity is measured with the EMI-probe 50 cm . Hot spots

are located with aluminium foils, with windows of various sizes
2

16, 9, 4 and 1 cm .

1.2.3. Registration

The result' are noted on the personal contamination chart,

"Skin-wound contamination" (see appendix D).

Use the numbers to indicate contaminated areas.

1.3. Decontamination treatment (in the facility, fig. ":)

Note all the procedures on the chart and also the remaining

contamination.

Stop the contamination procedure:

1. when the remaining contamination is less than the corres-

ponding amounts given in the table under 1,

2. when skin-damage threatens,

3. when, after intensive treatment, a high level still persists

(see 1.3.7.).
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1.3.1. Wash_with_l.uke2warm_water,_Neosol_X_J-2.!. anc* nyl° n brush,

during 5 minutes.

This can be omitted when washing has already been carried out

elsewhere.

1.3.2. Shampoo the hair £n_£5cal£_and beard.

Cut the hairs only if absolutely necessary.

1.3.3. Rub Swarfega or Ze£^ vigorously into the dry skin for several

minutes. After this wash thoroughly with water and Neosol X 121 ,

Repeat this procedure once or twice, if needed.

1.3.4. Cut the nails.

A persistent nail contamination can be removed by scratching

off a thin layer with a surgical knife.

If the procedures mentioned above are insufficient, one of the follow-

ing, more aggressive, methods can be used.

1 .3.5. 5iĴ _£̂ E_SlSin_££_£tî _£2i!S_2l_£.llE_llSSd_and_f ingers_with

Dekonta£O_n_ during 10 - 15 seconds under running luke-warm tap

water. Repeat this procedure once or twice, if needed.

1.3.6. On oj:her skin £ar^si a£P.ly. tages and then pull off.

Repeat this procedure about 6 - 8 times, if needed.

Before starting this procedure shave the hairy skin well (with

a dry shaver and clippers).

1.3.7. If_stil:l_a._hi.gh ieveJL_j>ersists_a]}£ly_ a_s^ickv^ Jjage on the

contamination area after shaving the hairy skin and cover the

skin with a dressing. Remove the tape after a few hours and

apply again, if needed.

In case of a persistent (total) hand contamination the wearing

of rubber gloves for some hours may be very helpfull.

see appendix G.



1.4. Treatment in special cases

1.4.1. Contanj;Lnation_around the nose

In addition to skin decontamination take a nasal swab and/or a

nose-blow in ashless filterpaper (e.g. Whatman 41) or, if this

is not readily a"ailable, in an ordinary paper tissue.

For wetting the nasal swab use demineralised or distilled water

only.

Deposit these samples in a plastic bag cr a beaker, on which

name, date and time of sampling must be notified.

Wash the nose with the aid of a nose-shower (figs. 2 and 3).

1.4.2. Contamination around the e^e

In addition to skin decontamination, wash out the eye from the

inner to the outer side.

1.4.3. Con^amination_around the ear

In addition to skin decontamination, clean the ear with luke-

warm water with the aid of an ear syringe.

1.4.4. Contamination_around the mouth

In addition to skin decontamination, clean the mouth and teeth

or denture with a toothbrush and toothpaste.

1.5. Additional treatment

1.5.1. If internal contamination is suspected, see chapter 2 of these

instructions.

1.5.2. After treatment apply a skin cream.
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FIGURE 3.
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CHAPTER 2

INTERNAL CONTAMINATION BY INGESTION OR INHALATION

If internal contamination is suspected, try in all cases to asses the

extent of the contamination.

For this the patient must be examined and samples must be taken.

Treatment depends on the extent of the contamination and the contamin-

ating nuclide(s).

Non-drastic treatment, such as nose and mouth washing, the administra-

tion of a laxative and/or resorption inhibiting drug, can be started

immediately, before the extent of the contamination and the nuclide(s)

are known.

More drastic treatment, such as gastric lavage, pulmonary lavage and/or

administration of drugs, is considered for serious internal contamina-

tion only.

The most important considerations in treatment are:

1. selection of the proper drug for the particular radionuclide,

2. timely administration after exposure.

2.1. Advice the health physics surveyor, immediately after the

incident has been reported, on:

1. external decontamination, to be carried out by him, if

circumstances permit;

2. samples, such as "blank urine" (see 2.3.!.) and nose blow

(see 2.3.2.) to be taken by him, if circumstances permit;

3. transport of the patient to the decontamination facility.

2.2. Contact immediately the WIC (Working party on Internal Contam-

ination) (see appendix H).

2.3. Samples to be taken and subsequent examinations

2.3.1. "5laBlSZHE^Sê": m u s t be voided within one hour after the inci-

dent, in a polythene flask and label sample with name, date and

time of collection. Avoid external contamination of the urine,

e.g. by use of disposable plastic gloves during voiding.
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2.3.2. Nose-blow: in ashless filterpaper (e.g. Whatman 41) or, if this

is not readily available, in an ordinary paper tissue.

Put the sample in a plastic bag and label with name, date and

time of collection.

2.3.3. Nose,_raouth and throat_swab: to be taken with wet cottonwool

sticks (use demineralised or distilled water only).

Put the samples in a plastic bag or beaker and label with name,

date and time of collection.

2.3.4. £oll:ection_of_subseq^en£_voi.dirigs only in consultation with the

WIC+.
++

Fill out the instructions

The patient has to be supplied with a special bag containing

the labelled and numbered containers.

2.3.5. CoHection_of faeces only in consultation with the W1C .

Fill out the instructions

The patient has to be supplied with a special bag, containing

the suitable collection vessels.

2.3.6. Total body_a__lung_and thy_roj.d_coun£ing shall normally be carritd

out in consultation with the WIC ,

2.3.7. Taking of b\_ood samples and/or collection of sp_utum_samr>les

(in inhalation cases) only in consultation with the WIC .

2.4. Treatment

If external decontamination is needed: CHAPTER 1.

2.4.1. Inhalation/^ngestion cases

Consider to administer a laxative: 25 gr MgSO, in 250 cc water

or a resorbtion inhibiting substance: 30 gr BaSO, in 250 cc

water.

When serious internal contamination is suspected (see appendix

see appendix H.

see appendix B.
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A ) , the treatment mentioned above is given after p.astric lavage.

In all inhalation cases irrigate the nose and consider the in-

halation of Nephulon to evoke the production of sputum.

2.5. Special cases

Administration of one of the drugs mentioned below is considered

for intakes in the order of 50% of the ALI, see appendix A.

Nuclides are listed by atomic number.

2.5.1. Cr-i.sotogesz Mn-isoto£esz_Fe-isoto£es

Administration of DTPA or Desferal has to be considered.

As early as possible, preferable within 15 minutes after the

intake, an inhalation with 5 ml DTPA - 20% solution must be

started.

The apparatus is set for an aerosol size of 0.5 - 5 ym (see

fig. 2, nr. 5).

A special manual with detailed information and instructions for

the persons concerned is available.

Further treatment and/or admission to the hospital may be neces-

sary.

Desferal 1 gram i.m. on the first day, followed by 0.5 gram

i.n. daily.

2.5.2. C

Administration on pencillamine has to be considered.

Initial dose: 0.9 gram to be repeated after 3 - 5 hours.

Further dose: three times a day 0.3 gram during 1 week.

2.5.3. Zn-.is_o_tO£es

Administration of DTPA has to be considered.

As early as possible, preferable within 15 minutes after the

intake, an inhalation with 5 ml DTPA - 20% solution must be

started.

see appendix G.
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The apparatus is set for an aerisol size of 0.5 - 5 pm (see

fig. 2, nr. 5).

A special manual with detailed information and instructions for

the persons concerned is available.

Further treatment and/or admission to the hospital may be neces-

sary.

2.5.4. Se—isotopes

There is no therapy for Se-contamination, but 2% sodium-sulfate

in the diet increases the excretion of Se three-fold.

2.5.6. Rb-isotoges

Administer a special resorption inhibiting substance.

Radiogardase has to be given for 5 - 7 days, dose: 1 gram three

times a day in a little water.

2.5.7. Sr-isotop_es

Administer a special resorption inhibiting substance. Ca-

alginate-C/BSF has to be given for 5 days, dose: 10 gram twice

a day in 200 ml water.

2.5.8.

Administration of DTPA has to be considered.

As early as possible, preferable within 15 minutes after the

intake, an inhalation with 5 ml DTPA - 20% solution must be

started.

The apparatus is set for an aerosol size of 0.5 - 5 pm (see

fig. 2, nr. 5).

A special manual with detailed information and instructions for

the persons concerned is available.

Further treatment and/or admission to the hospital may be neces-

sary .

2.5.9. In-isotop_es

Administer a special resorption inhibiting substance.

see appendix G.
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Radiogardase has to be given for 5 - 7 days, dose: 1 gram

three times a day in a little water.

2.5.10. I^isotopes

The sooner after an intake 130 mg KI (100 mg I) tablet is given,

the more effective is the blocking of the thyroid (administra-

tion after 6 hours has very little effect).

In case of long living I-isotopes additional small doses of KI

are to be considered.

Administer antithyroid drugs only in consultation with specia-

lists on this subject (see appendix H ) .

2.5.11. Cs-isojtoges

Administer a special resorption inhibiting substance.

Radiogardase has to be given for 5 - 7 days, dose: 1 gr

times a day in a little water.

2.5.12. Au^isotopes

Administration of pencillamine has to be considered.

Initial dose: 0.9 gram to be repeated after 3 - 5 hours.

Further dose: three times a day 0.3 gram during 1 week.

2.5.13. H

Administration of DTPA or BAL has to be considered.

As early as possible, preferable within 15 minutes after the

intake, an inhalation with 15 ml DTPA - 20% solution must be

started.

The apparatus is set for an aerosol size of 0.5 - 5 um (see

fig. 2, nr. 5).

A special manual with detailed information and instructions for

the persons concerned is available.

Further treatment and/or admission to the hospital may be neces-

sary.

BAL : initial dose: 3 mg/kg body weight i.m.

Further injections: every 4 hours during the following 3 days.

see appendix G.
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Test the sensitivity of the patient during the first injection

by administration of a reduced dose (one quarter of an ampoule).

2.5.14. Tl-isotopes

Administer a special resorption inhibiting substance.

Radiogardase has to be given i

times a day in a little water.

Radiogardase has to be given for 5 - 7 days, dose: 1 gram three

2.5.15. Pb-iso122esi_Po-isotop_es

Administration of BAL has to be considered.

Initial dcse: 3 mg/kg body weight i.m.

Further injections: every 4 hours during the following 3 days.

Test the sensitivity of the patient during the first injection

by administration of a reduced dose (one quarter of an ampoule).

2.5.16. R

Administer a special resorption inhibiting substance. Ca-

alginate-C/BSF has to

a day in 200 ml water.

alginate-C/BSF has to be given for 5 days, dose: 10 gram twice

2.5.17. Pa^isoto2esi_Pu-iso£ogesi_Am-isoto£esi_Cm2isoto£eSjL_Cf2isotopes

As early as possible, preferable within 15 minutes after the

intake, an inhalation with 15 ml DTPA - 20% solution must be

started.

The apparatus is set for an aerosol size of 0.5 - 5 pm (see

fig. 2, nr. 5).

A special manual with detailed information and instruction for

the persons concerned is available.

Further treatment and/or admission to the hospital may be neces-

sary.

see appendix C.
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CHAPTER 3

INTERNAL CONTAMIMATION BY SKIN DAMAGE

Ari_damage to the skin of a person working in an area where open radio-

active sources are handled, must be regarded as contaminated until the

reverse has been proven.

In all cases the crucial step is to find and to asses the extent of the

contamination.

With energie beta emitters and most gamma emitters this is not a major

problem but with weak beta and alpha emitters the detection can be dif-

ficult.

For diagnosis the EMI-scintillation counter is available (see fig. 1,

nr. 4). In case of a contamination with a-etnitters (Pu-Am) a special

counter can be provided.

Total or partial (woundsite) body counting may be needed. In addition

samples must be taken.

Treatment depends on the extent of the contamination, the contaminating

nuclide(s) and other circumstances, such as solubility, transportabil-

ity of the compound and the anatomical situation.

Non-drastic treatment, which can be installed early, such as provocation

of bleeding, irrigation of the wound, local application of drugs, can be

started before the extent of the contamination is known.

More drastic treatment, such as wound excision, is considered only for

serious wound contamination (see appendix A).

It is suspected that the wound contamination leads to ̂ ncorp_oration,

see CHAPTER 2 of this instructions.

3.1. Direct measures

3.1.1. If needed, go (by ambulance) to the place of the incident in

order to give first aid on the spot.

3.1.2. Otherwise advise to the health physics surveyor and/or first

aider to:
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1. irrigate the wound with running tap water and/or provoke

bleeding;

2. cover the wound with a first aid dressing;

3. organize the transport of the patient to the decontamination

facility without any delay.

3.2. Contact immediately the WIC (see appendix H).

3.3. Treatment in the decontamination facility (fig. 2).

In all cases remove any foreign body and clean a dirt laden

wound. Irrigate the wound with a saline solution and wash out

with Savlon 1% dilution.

A syringe filled with a sterile saline solution and a large

needle can be very helpfull to irrigate deep inside the wound.

Sometimes the wound needs to be enlarged for better irrigation

and cleaning.

It may be even necessary to excise a block of tissue in order

to remove most of the contamination.

Since any debridement involves some risk of promoting the trans-

location and absorption of the containment, this surgical pro-

cedure for removal of long-lived a-emitters (Pu-Am) should be

performed while or after DTPA is given systematically

(see 3.4.4. and 2.5.17.).

Depending on the extent of the wound and the anatomical situa-

tion the help of a surgeon m^y be requested.

After cleaning there is no reason to leave the wound open unless

closure has been so long delayed that infection is likely.

3.4. Special cases

3.4.1. Cr-isotop_es

Wash the wound with a 20% solution of DTJ'A or with an ampoule

of Desferal .

see appendix G.
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3.4.2. S r-^sotoges

Sprinkle in the wound Potassium Rhodizonate, 1 gram and dab to

make it penetrate.

3.4.2. Ca-isotoges

Wash the wound with a 20% solution of DTPA .

3.4.4. Pu-isotopes

Wash the wound with a 20% solution of DTPA .

1.0 gram, Ca DTPA+ by inhalation (see 2.5.17.).

3.5. Kee£_all_material. removed from the wound, including foreign

bodies and tissue fragments for further analysis.

All surgical instruments used must be handled as if contaminat-

ed. All subsequent dressings should be monitored for cont mina-

tion.

3.6. Sampling procedures

They have to be the same as indicated in chapter 2.3.

3.7. Registration

Note all relevant data on the personal decontamination chart,

"Skin wound contamination" (see appendix D).

Use the numbers to indicate contaminated wound(s).

see appendix G,
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CHAPTER 4

EXTERNAL (SUB)TOTAL OVEREXPOSURE

A person is considered to be (sub)totally overexposured if his whole

body or a major part of his bloodforming organs has received an ex-

ternal raoiation dose of more than 0.25 Gy within a few days.

If external (sub)total overexp.sure has possibly occurred, try in all

cases to collect data about the cose, the dose distribution and the type

of radiation.

The dosimetry group gives within one hour a first approximation of the

dose received; a more detailed report can be given within 6 hours from

the accident.

In this period of 6 hours also the physician has to collect adequate

information based on the clinical symptoms. Based upon the informatica

given by the dosimetry group the victim(s) will be classified into 3

groups:

1. dose < I Gy,

2. 1 Gy < dose < 10 Gy,

3. dose > 10 Gy.

Treatment is not always necessary, but depends on the magnitude of the

dose and the state of health of the person involved. In general, persons

classified in group I (dose less than I Gy) do not need treatment. In

all cases, however, a complete medical and laboratory examination must

be carried out.

4.1. Immediately after the incident has been reported, see that the

patient(s) is (are) transported to the medical department.

Transport by car or ambulance is preferable.

4.2. Contact immediately the WIC . Moreover contact the consultant

for internal diseases (for the examination of blood samples).

4.3. Medical and laboratory examination

4.3.1. Anarnnes i s_and_medi cal_examina t ion

Special attention has to be given to:

see appendix H.
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1. infections (personal or environmental);

2. any illness(es) present, medication;

3- gastro-intesfinal symptoms (nausea, vomiting, diarrhoea);

4. circulation sympioms (blood-pressure, pulse);

5. nervous symptoms (disorientation, ataxia, coma).

4.3.2. Blo2d-examination_ (including blood-samples for the Isolation

Dept., Leyden1»

- Number of leucocytes;

- number of reticulocytes;

- number of lymphocytes;

- number of Heinz-bodies;

- number of thrombocytes;

- blood-smear;

- blood-group;
24

- induced Na-activity (only in case of exposure to fast
neutrons).

It is necessary to collect an additional sample of blood for

specific examination, such as chromosome studies, which can be

carried out elsewhere.

32
4.3.3. Hair-examination (for induced P-activity)

Only to be carried out in case of exposure to fast neutrons

after consultation with the WIC (see appendix H). Collect hair

samples of scalp, arm-pits, pubis and, if sufficiently present,

of other parts of the body.

4.3.4. Urine-examination

Albumen, glucose, urobiline, sediment, pH and s.g.

All urine must be kept for additional examination (e.g. amino-

acids excretion pattern).

All requisites for 4.3.2. and 4.3.2. are present in the "overexposure
box", see appendix C.
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4.4. Classification and medical care

4.4.1. Groug_2 (dose < 1 Gy)

If there arc no clinical symptoms, the laboratory findings are

normal and the dose recorded is less than 1 Gy, the person(s)

involved is (are) classified in group 1. In general, admission

to the hospital will not be necessary. However, further labora-

tory examination is needed. The frequency and the extent of

these examinations will depend on the foregoing results.

4.4.2. Grou2_2 (1 Gy < dose < 10 Gy)

If there are clinical symptoms, such as nausea and/or vomiting,

within a few hours after the incident, the person(s) involved

is (are) classified in group ?.. Abnormal laboratory findings,

as an increase of leucocytes and/or a decrease of lymfocytes,

can be present within a period of 6 hours.

If clinical symptoms are absent but the estimated or measured

dose is in the order of 1 - 10 Gy, classification in group 2 is

also indicated.

In all cases admission to the Isolation Department at Leyden is

necessary. Contact the head of this department (see appendix F)

and see to transport by ambulance, with an escort by a nurse or

physician.

Detailed instructions concerning the information of this Isola-

tion Department are also given in appendix F.

4.4.3. Grou2_3 (dose > 10 Gy)

In this group symptoms of a serious damage of the stomach and

small intestines are significant. These may be accompanied with

a bloody diarrhoea. A circulatory shock can be present. Also

symptoms of a disturbance of the central nervous system can

aggrevate the clinical picture, such as ataxia, unconsciousness

and desorientation.

In general, the patients belonging to the 3rd group will also be

transported to the Isolation Department at Leyden.

In some cases, however, it is advisable to give medical care in
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a local hospital. Before admission the local specialist(s) must

be consulted.

4.5. Complications

External contamination: CHAPTER 1.

Internal contamination: CHAPTER 2/3.

4.6. Preliminary therapy

Bone-marrow depressing medicaments must be avoided.

The following medicaments are recommended:

- in case of profuse vomiting: 50 mg MARZINE i.m. or as

suppository;

- in case of a shock : infusion of HAEMACEL . If neces-

sary one ampoule of ARAMINE i.m.

or in the infusion solution;

- in vase of excitement : VALIUM , 5 - 10 mg p.o. or i.m.

4.7. Registration

Note all relevant data in the personal medical records. Use

forms (see appendices D, E and F) for information of the Isola-

tion Department.

see appendix G.
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CHAPTER 5

EXTERNAL LOCAL OVEREXPOSURE

A person is considered to be locally overexposured if a minor part of

his body has received an external radiation dose that may cause acute

local symptoms (e.g. skin-erythema, -oedema, -blisters).

If there is any reason to suspect a (sub)total overexposure, the in-

structions given in CHAPTER 4 must be followed.

External overexposure may be caused by all types of radiation sources,

thus also by contamination of the skin with radioactive materials. This

is especially the case with S-contamination.

If external local overexposure has possibly occurred, try in all cases

to collect data about the dose, the dose-rate and the type of radiation.

Medical care is always necessary, but the extent depends on the magnitude

of the dose, the diameter and the localization of the exposed area and

the condition of the skin and other organs exposed.

5.1. Immediately after the incident has been reported, see that the

person(s) involved is (are) transported to the medical department.

5.2. Contact immediately the WIC (see appendix H).

5.3. Medical and laboratory examination

Even if there are reasons to expect local symptoms only, never-

theless the general state of health of the person considered must

be examined. For this the routine medical and laboratory examina-

tion will be sufficient.

5.4. Medical care

5.4.1. Skin overexposure

Skin lesions caused by ionising radiation closely resemble those

of thermal burns. Within a few hours or days after the incident a

transient erythema may develop. The occurrence of the erythema is

a sign that further symptoms may be expected within a period of

3 weeks.
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No (further) symptoms within 3_weeks

Treatment is not necessary, further control of the skin must be

carried out during the routine periodical examinations.

within2or 3_weeks

If there are no symptoms of transepidermal injury (e.g. blisters,

ulcers), this erythema is treated as a first-degree thermal burn.

After healing the affected area must be kept under medical control.

Transegidermal injury

This injury is equivalent to a second-degree thermal burn and may

be expected after a dose of more than 10 Gy.

The symptoms appear within 1 or 2 weeks. The treatment must be

carried out by or under supervision of a specialist.

Deeg i

This injury is equivalent to a third-degree thermal burn and may

be expected after a dose of more than 50 Gy. Pain and swelling of

the skin start directly after the incident, blisters are formed

within a few days. In general, admission to a hospital and treat-

ment by a specialist is needed.

5.4.2. Ey_e_exp_osure

Exposure of the eye may cause radiation cataract. Cataract may be

expected if the dose is more than 4 Gy. The first slit-lamp examina-

tion of the eye lens, must be carried out at the occupational health

department as soon as possible after the incident.

Further medical care should be given by an opthalmologist.

5.5. Special types of radiation

5.5.1. 3-radiation

Generally this type of radiation causes damage to the superficial

layers of the skin only. As with superficial second-degree burns,

admission to hospital may nevertheless be necessary, if the affect-

ed area is large.
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5.5,2. Neutron_radiation

In case of this type of exposure, samples of hair etc. must be
32

collected for induced P-activity.

5.6. Complications

External contamination: CHAPTER 1

Internal contamination: CHAPTER 2/3.

5.7. Registration

Note all relevant data in the personal medical records.
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APPENDIX A

Annual Limits of Intake (MBq)

Nuclide ingestion

3000

50a)

20

200

20

200

60

1000

70

30

200

50

7

400

10

40 b )

20

90

20

1

20

5

40

3000

0,9

10

20

1

1

4

20

200

Inhalation

3000

-

20

200

10

80

30

700

30

10

20

30

1

800

10

60 b )

30

60

5

0.1

20

10

50

6000

0,09

2

9

2

2

6

50

20

V'ound con tam:

3000

-

20

200

30

600

20

1000

20

7

100

50

3

2000

8

40

20

60

20

0.4

70

2

80

4000

0.04

1

5

1

I

4

60

5

I4C
22

24

3 2

45

51

54

59.

57

58

60

64

65

75

86

85

89

90

90,.

Na

Na

P

S

Ca

Cr

Mn

Fe

Co

Co

Co

Cu

Zn

Se

Rb

Sr

Sr

Sr

95

99

99m,

113m

1 15m

127m,

)251
13, J

137

140

139

Zr

Mo

'Tc

Cd

Cd

Te

Cs

Ba

Ce
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Annual Limits of Intake (MBq) Continued

Nuclide Ingestion Inhalation Wound contamination

192

Ir A0 8 5

Au 40 40 20

I 9 7Hg c ) 200 300 400

2 0 3Hg c ) 90 40 30

2O4T1 70 b ) 90 b ) 70

206Bi 20 30 40

21°Po 0.1 0.02 0.01

226Ra 0.07 0.02 0.02

228Th 0.2 4 x I0"4 3 x 10"5

23°Th 0.1 2 x 10~4 3 x 10~5

40

200

90

70b)

20

0 .

0 .

0 .

0 .

0 .

0 .

0 .

0 .

10

0 .

0 .

0.

0.

I

07

2

1

4

5

5

2

05

07

04

2

234
U 0.4 0.001 0.02

235
U 0.5 0.002 0.03

2 ̂ 8
U 0.5 0.002 0.03

239 -4 -S
Pu 0.2 2 x 1 0 2 x 10

241
Pu 10 0.01 0.001

24lAm 0.05 2 x I0~4 2 x 10~5

243 -4 -h
Cm 0.07 3 x 10 1 x 10

251Cf 0.04 2 x 1O~4 2 x 10~5

252 -S
Cf 0.2 0.00! 1 x 10

a"! 14

For C-Ac, from NRPB-R82

b)From NRPB-R82

Inorganic mercury
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Note to appendix A

In this appendix the Annual Limits of Intake (ALI) are given for inges-

tion, inhalation and wound contamination. These values represent the

greatest intake that satisfies both requirements:

(a) effective dose equivalent smaller than 0.05 Sv (5 rem),

(b) dose equivalent to each organ smaller than 0.5 Sv (50 rem).

For ingestion and inhalation the ALI's have been taken from the list,

compiled in ICRP-30, unless otherwise noted. For each mode of incorpora-

tion the most restrictive value is given.

The wound-ALI's are calculated following the same procedure as used in

ICRP-30. These values apply to the amount of radioactive material taken

up in the bloodstream. The activity remaining in the wound and the sub-

sequent local exposure are not considered. A detailed description of the

calculating procedure is available on request.

The numerical values are given in HBq (1 MBq = 1 0 Bq = 27 pCi). The un-

certainties involved in the calculation do not warrant the use of more

than one significant figure in the value given for each ALI.
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APPENDIX B

INSTRUCTIONS FOR URINE AND FAECAL SAMPLING

Name : ECN-number :

Address: Date and time

of the incident:

Urine sampling

In order to obtain maximum information about the nature and extent of

your (possible) internal contamination it is necessary to collect all

urine during the next few days. A first portion has already been collect-

ed immediately after the incident, to serve as a blank. Note your name,

the number, date and time of voiding on a label and put this on the

flask that is used.

Flasks and labels and, if necessary, a weekend-b.iR will be provided by

the nurse. In general the flask must be returned as soon as possible

after voiding, but portions collected during the night or weekend gener-

ally have to be returned on the following (or Monday-) morning.

Faecal sampling

In some cases it is also necessary to collect all feces produced during

the next few days. Each portion must be collected in a separate contain-

er. Note your name, the number, date and time of defecation on a label

and put this on the container that is used.

Labels and a device to collect feces in the containers and, if necessary,

a weekend-bag will be provided by the nurse.

In general the sample must be returned as soon as possible after defeca-

tion, but feces produced during the night or weekend generally have to

be returned on the following (or Monday-) morning.

All samples must be handed over to the nurse of the occupational health

service, GBA-building, room 02.
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APPENDIX C

Contents of "overexposure box" (stored in room 022, GBA-building)

2 holders for vacutainers

1 vein tourniquet and/or blood-pressure meter

2 pairs of scissors

15 desinfection swabs

1 box with adhesive plaster dressing

25 self-adhesive labels

2 ball-points

1 booklet

packages, each containing:

t polyethylene flask with EDTA C""*Na)

3 polyethylene bags

,24

(32P)

vacutainer, 10 ml, (red stopper)

vacutainer, 2 ml, with 0.4 ml sol. citr. sod. (blue stopper)

vacutainer, 3 ml, with EDTA (lavender stopper)

vacutainers, 10 ml, with thromboliq. 0.1 ml (red stopper)

vacutainer, 3 ml, with EDTA (blue stopper)

vacutainer, 10 ml. with heparine, 1 gtt (red stopper)

The vacutainers marked with an asterix have to be sent to the

Isolation Department at Leyden, accompanying the patient(s).



1 Naam

2 Datum behandeling

3 Verwezen ooor

Werkgevei
ECN nr

Ti|d van aankomst

HUID - WOND CONTAMINATIE C o m b i n a t i e m e t i n w e n d i g e c o n t a m m a u e j a n e e n z o z

6 Datum en tijd van het ongeval

? Plaats van het ongeval

6 Aarrl van het ongeval

Ti|d van vertreK

Verwi|sbnef|e ia neen

Critisch orgaan

5 Activiteit D'i aankomst gemeten met 2 GM buis (Sonde stylo) Achtergrond

1 cpm 5

2 cpm 6

3 cprn 7

4 Cpm S

4plaats op tekening met nummer aangeven dtt ook Di| 10 te gebruiken}

cpm

cpm

cpm

Cpm

9 Aard van de voorafgaande behandeimgient elders
ipiaats datum ti|d)

10 Activiteil m cpm na behandeling gemeten mei 5 GM buis 1 GM buis sonde stylo andere

Plaats

D
at

um

Therapie Activiteit
na

Plaats
nr O *"

Therapie Activiteit
na

11 Bijzondere behandeling darum lijd plaats

Wondspoelmg

WondtoMet

Wondexiste

Andere

12 Hercontrole ia neen data

13 T.L.T.'Schildklier )a neen voor uitslagen z o z

14 Urine j a n e e n v o o r u i t s l a g e n t o t

15 F*ece$ j a n e e n v o o r u i t s l a g e n z o t

1 6 Bijzonder Onderzoek ia neen voor uitslagen z o z

activiteit gemeten met

>

"O
m
z
o
X
o



INWENDIGE CONTAMINATIE
INGESTIE - INHALATIE

Combinatie mei huid contammatie ia neen ; 02
Combinatie mei wond coniammatie ja neen t o i

1 Naam

2 Datum behandeling

3 Vetezen aoor

5 Geschatte grootte

Tijd van aankomst

Werkgever
ECNnr

Ti|d van vertrek

Verwijstmetje ia neen

Nuciide Srrahng Cnem vorm F l p S l Cntisch orgaan

Gegevens luchtbesmetting
Gegevens oppervlakte besmetting

Urine-onderzoek: ia neen

Datum ti|d Nucnüe

15 Faeces onderzoek: ja-neen

Datum 'tijd Nuciiöe Datum'tijd Nuclide

6 Datum tijd van het ongeval

? Plaats van hpl ongeval

8 Aard van het ongeval

9 Aard van de voorafgaande behandeimg(en) elOers
(plaats datum tijd)

10 Toegepaste therapie op B G D -(datum tijd dosisj

Laxans , ,

Absorbtier^mmer

Maagspoelen

Medicamenten _

Andere

11 Mondspoelsel

12 Neussnuit uttstnjh

13 T.l,T.

Sc hlldk Hertelling

Datum.'tijd Nuclide

ja-neen - datum'tijd

ja/neen - datum'tijd

la'neen -

ja'neen -

uCi Datum/tijd

CO

u C

16 Resultaat van bifzonder ortdérzoelc

Datum'tijd Mondspoelsel Neusuitstn|k Wondverband
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APPENDIX E

ECN - PETTEN Naam : geb. Jaargegevens 19

Keuringsdatum: Functie:
Inrichtingen waarin
onderzochte gewerkt heeft: van - tot

Man / vrouw
verrichte werkzaamheden
met:

MEDISCHE ANAMNESE :

Anaemïe:
Doorlichtingen :

Atgemeen :

Spontane bloedingen :
Röntgenfoto's:

Hardnekkige aandoeningen van huid - haren - nagels

Menstr. kl.
Ther, bestr.

FAMILIE ANAMNESE : Bloedziekten:

Tumoren :

Misvormingen

GENEESKUNDIG ONDERZOEK :

huid :

haren :

slijmvliezen :

nagels :

lympbklieren :

milt :

hart:

longen :

Algemene indruk :

visus:

lenstroebefing

lengte :

gewtcht:

URINE ONDERZOEK: Alb. : Red. : Sed. :

BLOEDONDERZOEK: Hb

Diff.:

Alk.fosf. :

Leuc.

Ht.
Dubb.kern. Lvmphoc. ."

PERIODIEK

BLOEDONDERZOEK:

Datum :

Hb

Oiff.:

Alk. fosf.

Leuc.

Dubb. kern. : Lymphoc. :

ANDERE AFWIJKINGEN : geen / z.o.g.

SPECIAAL ONDERZOEK NAAR

INWENDIGE BESMETTINC :

Nuclide.

Faeces :

Total body counter :

Unne :

Uitademingsluchi :

SPECIAAL ONDERZOEK WONDBESMETTING : geen / z.o.z.

GEREGISTREERDE STRALENDOSES OP FILMBADGE OF ZAKDOSISMETER ( IN REM ) :

Ie kwart.

2e kwart.

3e kwart.

4e kwart.

totaal

lichaam

partieel

o p : soort stralen :

C O N C L U S I E : goedgekeurd afgekeurd-speciale voorschriften

Handtekening keurend arts : Voor evt, bijzonderheden :
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APPENDIX F

INSTRUCTIONS FOR THE INFORMATION OF THE ISOLATION DEPARTMENT,
LEYDEN

Telephone: 071 - 47 22 21

Extention: 2600/2607

The first report must be made as soon as possible after the incident and

only serves that the Department can take all necessary arrangements.

The second report has to be made after the classification of the

victim(s) at the ECN-site. It mentions the number of victim(s), the

clinical picture(s) and the therapy already given. As far as available,

further information is given concerning the dose received, the dose

distribution, the (remaining) external and/or internal contamination

and other possible injuries.

The third and last report indicates that the victim(s) is (are) ïeady

for transport to Leyden.

All information mentioned above and the results of laboratory examina-

tions must be written down on the medical form accompanying the

patient(s) (see appendices D and E), including the blood samples as

mentioned in appendix C.
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APPENDIX G

LIST OF CLEANSERS AND DRUGS

Aramine

_.TR +BAL

Beracilline

(penicillamine)

,. R
Betadme

Ca-alginate C/BSF

Dekontacoll

,R

,R +Desferal

Ditripentat-Heyl

Haemacell

Marzine

Neosol X 121R

R

NephulonR

Radiogardase

Savion

Swarfega

Valium

Zepy

R

sympathicomimeticum, produced by Chibret

produced by The Boots Company, Nottingham* U.K.

produced by Mycofarm, Delft, Holland

germicide, produced by Dagra N.V., Diemen,

Holland

produced by Alginate Industries Ltd., London,

U.K.

produced by Collo-Rhein, Collodium-Köln, GmbH,

Köln, F.R.G.

produced by CIBA, Ciba-Farmaca, Arnhem, Holland

produced by Heyl und Co., Berlin, F.R.G.

plasmasubstituent, produced by Hoechst

anti-emeticum, produced fay Wellcome

a detergent, produced by CHEMY, Bodegraven,

Holland

produced by Dr. Wachter und Gross K.G., Bad Ems,

F.R.G.

produced by Heyl und Co., Berlin, F.R.G.

germicide, produced by I.C.I. B.V., Rotterdam,

Holland

a skin cleanser, produced by DEB Chemical Prop.

Ltd., Belfer, U.K.

tranquillizer, produced by Roche

a skin cleanser, produced by Beverol, Beverwijk,

Holland

must be stored in a refrigerator
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APPENDIX H

LIST OF NAMES AND TELEPHONE NUMBERS

1. Health protection Department ECN

Feer, Y. van der Phys i c i s t
Head of department

I.!. Occupational Health Service Group

Carpaij, W.J.M.

Pot, J.

Hamel, W.T.

Physician

Physician

Sen. Technician

Keverling Buisman, A.S. Physicist

1.2. Health Physics Group

Sanderse, R.W.R.

Mos, J.P.A.

1.3. Analytical Group

Wolschrijn, R.A.

1.4. Instrumentation Group

Stoute, J.

Verhagen, H.W.

Head, H.P.

Sen. H.P.

Head, Chemist

Head, Physicist

Sen. Techn.

02268 - 1479

072 - 119130

02209 - 1502

072 - 120133

020 - 257150

02230 - 12548

02268 - 1533

02208 - 3616

02208 - 3729

2. Special Consultants

Coenegracht, J.M.

Lourens, J.

Pauwels, E.K.

Putten, C.M. van

Zwaan, F.E.

Nucl. Med.

Haemat. + Intern. Med.

Nucl. Med.

Intern. Contam.

043 - 16666

072 - 113124

071 - 147222,
ext. 3475
071 - 155662

015 - 140930

071 - 126961

Immunol. + Intern. Med. 071 - 147222,
ext. 2600/2607
071 - 411817

members of W1C.
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3. Local Hospitals

Alkmaar

Den Helder

M.C.A.

Gemini

072 - 145454

02230 - 12441
02230 - 14848

4. Isolation Department

Leyden, State University Hospital 071 - 147222
ext. 2600/2607

Inspectorate of Labour

Regional Office (Haarlem)

de Tel, A.G.

Central Office (The Hague)

023 - 319139

02230 - 16548

070 - 694001

Inspectorate of Pxiblic Health

Regional Office (Haarlem)

Central Office (Leidschendam)

023 - 326350

070 - 209260

7. Management ECN

Goedkoop, J.A.

Pelser, J.

Dee, R.W.R.

02208 - 3450

02208 - 3531

070 - 645448

8. ECN

Petten

The Hague

02246 - 6262

070 - 514581
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APPENDIX I

PERSONS AND OFFICIALS TO INFORM

1. Family doctor

2. Next of kin

3. Management ECN

4. Inspectorate of Labour

5. Inspectorate of Public Health

N.B. Information to the press is allovvad only by agreement with the

management.


