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Naturally Ocurring Radioactive 
Material (NORM) are coming to the
surface of the earth

Extractive industry is slowly bringing NORM
to surface on the ground.
It is necessary to control the quantity and the
concentration of activity of NORM, we are 
bringing in each operation and generate
evidence for future generations

2 of 20



3 of 20

1 10875432 96 11

19 18 17 16 15 14 13

12

21

24

202223

Points to monitor at the
perimeter of the pit with muds
and spalls
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It is possible that NORM Concentration of activity reach more 
than 1 Bq/g in some parts of the ground. However, when they
emerge from the ground, Concentration of activity becomes
low, this is due to dilution with all materials of the drilling.
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But, It is also posible, to have a high concentration of activity of NORM, enough
to reach more than 1 Bq/g in spite of dilution with all material of the drilling.
This is the goal of monitoring of NORM in pits with drilling muds and spalls….. 
To know the final concentration in this material when it comes to the surface
on the ground, and generate evidence.



7 of 20 If count rate (cps) at our
measuring device, is equal or
near to background, It
indicates that Concentration
of activity (CA) is less than
1 Bq/g
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A higher count rate (cps) 
indicate that, It is
convenient to take samples
to know the Concentration
of activity (CA)
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All monitoring use scintillation
detectors to reach enough sensibility
to detect low Concentration of activity
(Bq/g) and Geiger-Müller to have
measurements in µSv/h, in case of
high concentration of activity, and
know the possible effective dose rate.
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Advantage of using portable equipment

Portable equipment gives us adequate
information to know the intensity of radiation in
many points inside the pit, and we will be able to
determine if level of concentration is low or high.
Samples are important, but we need to know
first, the levels of radiation in the pit.
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Self absorption reduce the intensity
of radiation. Count rate near to
background indicates CA << 1 Bq/g
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We can make many measurements and
take samples in the higher count rate
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Count rate is proportional to

CA (Bq/g)

Pit to remediation

Readings

obtained

at the perimeter:

0.06 to 0.08 µSv/hr

(150 to 240 cps) 



Pit

readings at perimeter: 0.01 

to 0.06 µSv/hr (70 to 120 cps) 

Muds
and spalls
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Examples of some
results and analysis
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TABLE 1 PERIMETER MONITORING 

Point NaI(Tl) cps GMPC µSv/hr

1 90 0.04

2 90 0.05

3 90 0.01

4 80 0.05

5 90 0.06

6 80 0.04

7 90 0.05

8 80 0.05

….. …… ……

…… ….. ……

23 90 0.06

24 120 0.05

Background: With NaI(Tl): 60 to 70 cps

Background: With GMPC: 0.03 to 0.04 µSv/hr
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TABLE 2 MONITORING IN SEVERAL DEPTH INTO THE PIT

Point NaI(Tl) cps GMPC µSv/hr Depth, m

L2

1 140 0.01 0.5

2 200 0.05 1

3 230 0.05 1.5

4 220 0.01 2

5 160 0.05 2.5

L5

1 100 0.01 0

2 180 0.01 0.5

3 180 0.01 1

4 200 0.05 1.5

5 210 0.01 2

6 200 0.05 2.5

L8

1 100 0.05 0

2 170 0.05 0.5

3 190 0.08 1

4 210 0.05 1.5

5 200 0.08 2

6 210 0.01 2.5

Background: With  NaI(Tl) 60 to 70 cps

Background: With GMPC 0.03 to 0.04 µSv/hr
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Average:
182 cps
0.037 µ Sv/hr
Sample taken at
point L2: CA < 1 Bq/g
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We take 8 samples to make
qualitative analysis in laboratory. 2
or 3 samples can also help us to
have quantitative analysis in
evaluating the Concentration of
activity in Bq/g.
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CONCLUSIONS

1. Measurements with portable equipment is more convenient and faster
than measurements of CA (Bq/kg) in a laboratory. It is laborious and
more expensive.

2. Measurements in laboratory require to take many samples.
3. The number of samples must be enough to represent all the materials

in the pit (we need too much samples).
4. All the readings near the background (two or three times the reading

of background) means Concentration of activity is less than 1 Bq/g
5. To evaluate Concentration of activity of NORM with Ge(HP) detectors

in a laboratory, requires an expensive facility and process is necessary.
6. Combination of measurements at site requires about eight samples to

have a qualitative analysis and two or three samples to obtain a
quantitative analysis.



- END -
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