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Use of in-situ gamma spectrometry for environmental monitoring of a
former disposal site of by-product from monazite chemical processing

Monazite is a phosphate mineral which contains rare earth being an important source of
thorium, lanthanum and cerium. Moreover, uranium can also be found as a trace element
(0,2 — 0,3 %), which in addition to thorium (5 — 6%) leads monazite to be classified as
NORM (Naturally occurring radioactive materials). Since 1940 it has been exploited, in
Brazil, from beach sands located in Rio de Janeiro and Espirito Santos States while its
chemical processing was industrially done at the facilities of Nuclemon/USAM located in
the city of Sdo Paulo. Being not profitable, that facility was decommissioned in 1992.

During its operation the Nuclemon/USAM produced one main residue containing
thorium daughters’ labeled cake one, as well as, one main by-product holding thorium
(20 — 24 %) and uranium (up to 0,7%) named as cake two. The last one was partially
(some Mtons) and temporarily (during the seventies) stored at Pogos de Caldas
Laboratory - LAPOC, a facility which belong to Brazilian Commission for Nuclear
Energy — CNEN, located around 300 km far from Sdo Paulo City.

Recently that area was requested by an aluminum company for subsoil bauxite
exploitation. Having in mind avoidance of any further questions about previous site
contamination, it was decided that a measurement campaign should be done. The whole
area (around 2000 m®) encompasses a concrete pavement of the former shed and the
surrounding area which as used by lorries and stacking machines.

To accomplish that objective four measurement techniques were selected and used:
1- External gamma dose rate measurement;
2- In-situ high resolution gamma spectrometry using HPGe detector;
3- In-situ gamma spectrometry using Nal detector;
4- Soil Sampling and conventional high resolution gamma spectrometry.

The results were assessed using a GIS (Geographic Information System) environment
where the in-situ measurements were compared with those obtained in laboratory and
maps of external gamma dose rate, as well as, of uranium and thorium concentration were
built.

In this paper it will be presented and discussed all details related to the applied techniques
including: the sampling grid definition, calibration of in-situ gamma detectors,
comparison between in-situ and laboratory measurements and GIS tools used for
mapping.

Nivaldo Gones da Silva



¢ A
V@’ "y |AEA FORM B
‘}qul’ International Atomic Energy Agency

IAEA-TM-38924

IAEA Technical Meeting on
In-situ Methods for Characterization of Contaminated Sites

05— 09 July 2010

IAEA Headquarters, Vienna, Austria

FORM FOR SUBMISSION OF A PAPER

TITLE OF THE PAPER: Use of in-sifu gamma spectrometry for environmental monitoring of a
former disposal site of by-product from monazite chemical processing

AUTHOR(S) INITIAL(S) AND SCIENTIFIC ESTABLISHMENT(S) IN WHICH THE WORK HAS BEEN COUNTRY
FAMILY NAME(S) CARRIED OUT
1.N.C.SiLva LABORATORY OF POCOS DE CALDAS — BRAZILIAN COMMISSION BRAZIL

FOR NUCLEAR ENERGY (LAPOC/CNEN)

2.H. T. FUKUMA

3. H. A. CAPONI

4 E T.Z. GUERRERO

o

AUTHOR WHO WILL PRESENT THE PAPER: Mailing Address:

Mr./Ms. Mr.

Rodovia Pogos de Caldas — Andradas km
13

PO Box 913

37701-970 Pogos de Caldas - MG
BRAZIL

Initial(s): N. C.

Family Name: Silva

Phone No.: ++553521073537
Fax No.: ++553537223622
E-Mail Address : ncsilva@cnen.gov.br

the Copyright or

Date: February 19", 2010

I hereby agree to assign to the International Atomic Energy Agenc
y E g gy Agency

O the Non-Exclusive, Royalty-Free License
to publish the above-mentioned paper, and certify that no other rights have been granted whi
with the right hereby given to the Agency.

(Signature of Main Author)

To be sent to: Ms. Alessia Ceccatelli
International Atomic Energy Agency
P.O. Box 100

A-1400 Vienna, Austria

Fax: +431-2600 28222

Email: A.Ceccatelli@iaea.org

"\
/

2272V
Ivan Pedro-Salati-de-Aimeida
Netional Liaison Officer
Braziian Nuclear Energy Commission - CNEN - Brzil
/



