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1604 - Alpha Surveys 
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1.0 PURPOSE 

The purpose of this procedure is to insure that a proper method 

is followed in the process of conducting an alpha survey. 

2.0 DISCUSSION 

An alpha particle is a helium nucleus consisting of two protons 

and two neutrons, with a double positive charge. The alpha particle 

is a strongly ionizing and weakly penetrating particle. An alpha 

particle can be stopped by a few thin sheets of paper. The range of 

the alpha particle 1s approximately three centimeters in air. 

Because of their relatively large mass and double positive charge, alpha 

particles lose their energy very rapidly fn the medium through which 

they pass. The range of the alpha particle is therefore very short . 

Accordingly, alpha particles do not present an external radiation hazard. 

However, alpha emitters do present one of the greatest internal hazards 

when deposited throughout a vital organ. They can cause great damage 

because of their relatively high energies (4-9 MEV) and high specific 

ionization, and because their relative damage (RBE) factor to tissue is 

about 20 times greater ttan that for Beta-Gamma radiation . 

Different isotopes tend to deposit in different parts of the body. 239Pu 

deposits predominatly in the skeleton where, many years later, it may 

produce bone disease. 

The three ways radiation may ente: the body are (1) Inhalation (2) Ingestion 

(3) Through the skin (abrasions, cuts, · punctures, etc.). 
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2.1 Alpha surveys provide assurance of up to date exposures. 

regarding radiation hazards (internal} and insure adequate 

precautions are appropriately outl i ned on RWP's. 

2.2 Alpha surveys will be conducted according to the area survey 

schedule board in the H.P. lab. 

3.0 REFERENCES 

3.1 Basic Radiological Health Book 

3.Z Health Physics Handbook 

3.3 PAC-45 Eberline Technical Manual 

3.4 Rad Protection Manual Administrative Procedure 1003 

3.5 Health Physics Proced~re 1613 

4.0 EQUIPHENT 

4.1 PAC-45 Eberline portable alpha detector 

4.2 Area survey maps (in filing cabinet in health physics lab, 

filed under "New Forms.") 

4.3 Filter papers (in Health Physics lab.) 

4.4 Small coin envelopes 

4.5 Po~table air sampier 

4.6 Air Filters {in Health Physics lab . } 

4.7 Stop watch {in Health Physics lab.) 

4.8 Wide Beta 11/P.C.C.-IIT 

4. 9 Alpha Scintillation 

5.0 OPERATING INSTRUCTIONS 

5.1 Portable Alpha Survey: Survey the specified area with the 

PAC-4S, portable alpha detector. Before entering an area, 

check to see that the instrument is in operating condition. 

The PAC-45 has three positions on the switch, OFF. ON and 
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BATTERY check. When the switch is at the Battery position, 

the black needle should read in the green area . If it does 

not, change batteries per the PAC-45 Technical l·lanual. Release 

the switch and it returns to the ON position. 

5. 1.1 The probe on the PAC-45, which is a Zn5(Ag) activated 

scintillation detector, should be held one quarter inch 

from the object being surveyed. Touching the object 

would give better results; but there is a chance of 

contaminating the probe or damaging it by puncturing the 

detector face . 

5. 1.2 The PAC-45 reads out in counts per minute (CPH) representing 

the total 2: emission rate from either a one inch diameter 

239pu source or 59 cm2 of a uniformly distributed 239pu source. 

To determine the OP~! value, use the following formula : 
. CPM 

OPH a Eff. The efficiency of the PAC-45 is 28:, so if an 

area were surveyed and counts per minute were found to be 

44, to obtain the DPH value, put the 44 CPM into the 
44 

formula as DPM •. 28 • 157 OPM. To calculate the OPM 

value for 100 cm2 of area, multiply the resulting number 

by 100/59 or 1.7. 

Rule of Thumb formvla to use for calculation of OPM/100cm2 

is as follows : 

DPM/10Qcm2 
a CPM4(6.07) 

5. 1.3 The surface contamination limits are : 

Contaminated Area: >100 OPM/100cm2 alpha; 
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Clean Area: <100 DPM/100cm2 alpha 

(Ref: Radiation Protection Ma11ual) 
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5.1.4 Mark all readings_obtained on a survey map (See Figure 

1604-1) 

5. 2 Swipe or Smear Survey: To do a swipe or smear survey. number 

the small envelopes to correspond with the survey points. 

5.2.1 Hold the smear papers with a gloved finger and wipe over 

an area of 100 cm2 (i.e. a 4 inch square). 

5.2.2 Place smear papers in numbered envelopes. 

5.2.3 Mark smear numbers on survey map corresponding to points . 

of survey (Figure 1604-2). 

5.2.4 After the smears are obtained, they are count~ in an 

appropriate alpha counting instrument • . 

5.2.5 

5.2. 6 

Calcul~te the disintegrations per minute (DPH) by using 

the following formula: 

DPH • counts per minute (less background} 
Efficiency 

Background as per H.P.P. 11703 

Efficiency as per H.P.P. 11706 

The latest background and efficiency for the alpha counting 

i~strument are recorded in the H.P. Lab. 

5.2. 7 If the activity in counts per minute on the smears (CPH 

minus background) is less than the value computed by 

using the following formula 2V Background + Background then 
(cpm) (cpm) 

there is no detectable loose surface conta~inatfon present. 

5.2.8 Record all data on Form 1609-1 (attached). 
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5.2. 9 Return completed form to the H.P. Foreman for review and 

approva 1. 

5.3 Air Sampling 

NOTE: Refer to H.P.P. 1605 "Portable Air Sampling for 

Radioactive Particulate. 
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