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ABSTRACT

The international body known as the United Nations Scientific Committee on the Effects of
Atomic Radiation (UNSCEAR) periodically reviews the effects of ionizing radiation on the
environment. Last year, the Committee, for the first time, issued a report that contained a
review specifically focused on the effects of ionizing radiation on plants and animals. While
the review contained no surprising findings, it does serve to focus attention on the changing
nature of the scientific community's assessment of radiation's potential environmental effects.
The release of radioactive wastes to the environment is known to increase the radiation
exposure to humans. Minjingu, as one of the largest phosphate mine in Tanzania is expected
to increase radiation exposure to its vicinity. This work aims to review the effect of naturally
occuring radioactive substances in the villages around Minjingu since last research, 2000.
This work will determine background radioactivity levels in soil and background
concentration levels of essential elemental composition in soil and to estimate the committed
effective dose received by the population in the vicinity of Minjingu mining phosphate.
Gamma ray spectrometry and Energy Dispersive X-ray Fluorecence (EDXRF) will be used
for sample analysis.



TABLE OF CONTENTS

ABSTRALT ..osnmsuussvunsnns s samsnsinnss bsssamsmsminss s bwssassnsns s 4550 miesne § s il

TABLE OF CONTENTS ..ot e 1l
1. INTRODUCTION......cootiieiiiriinieeetetetetete et eeeesses e s e ssessassessessesssessassessassassessessens 1
L. 1.BaCKGIOUNG ...oiiiiiiieiieec ettt et et et e et sae e e 1
1.2.Problem Statement and JUStifiCation ............cceeeeeierieeieiierieieceeee e 2
BB D T TRNPIR st 0 S 65 A SRS A 53 SR B8 S S i 2
1.3.1. General ODBJECHIVE.....ccuiiiiiiiiieiieieeeieeeee ettt ettt ene e eaeeeaeeens 2
132 SPECHIE O JOBUINES s s sisiiniainsssins shasiansn insssdis 5isiossinsnioh 5 iammss Eamasislimsmssrsivussmsmmsions 3
1.4 Significance and Anticipated OULPUL..........evveriierieeiierierierieeeeeeeeeie e 3
2. LITERATURE REVIEW.....ooiiiiiiieieieeeeeetee ettt 4
2.1 HHOI COTTEOMTIRATTONY ousmnvinnnnsss om0 s s 55 5550 b xswh B 8 mi b A58 ks S35 o s e 4
2.2 FOW COMCCTIIRUION rouscusossorsnnsns sosnbssorsnss s smssnsssss s sessss o 5iss s s smss sk s 5
3. MATERIALS AND METHODS.......ootiteteeteieeteeteteeteee sttt ae s veesse e e 6
3.1. Geographical LOCAtION.........ccuiieiieiieeiieeiietieee ettt et ve e e s e aaeesseeseessseenneas 6
3.2, Cammna-Ray SUCCIEOTIIEITY ot ssnsss sivisss swisnisvosssassssess ihasiesis o5 satasssbts s farsois cvrs 6
3.2.1. Primordial Radionuclides and Radioactive BECay....... oo eriroissensesssnssonsssmassnsonss 6
3.2.2. HPGe Deteclor Syb i i e sl s s it s B s o Sk i A b it 7
3.2.3. Detector Energy ReSOIUtION. ......cc.eoiiiiiiiiiiiiiniieieienictcnectcsee e 9
324, TICTECTOT TETUCTSIICY, v s 5. s ivctnst oo o 555 505 3 N RSN S A RS 5560 9
3.3. Energy Dispersive X-ray SpeCtrOmetry.........ccoccuevieiririiuiniiiiiiiiiiieiceeceseeiccee e 10
3.2.1. Energy Dispersive X-Ray Fluorescence (EDXRF) Detector System...................... 11
3.3. Data COlLECHION. ....veeuierieeiieteeeeete ettt sas e eas e eae e 12

REFERENCES. ..cimsseesusmnsersessonmmmn svsssssessspmmsenesnnss sorssasenussasonsnas somensnsamnusasiinsans sasss 13



