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1. Introduction

The association of radiation with matter, being it from
external means (i.e. external sources) or from internal pol-
lution of the body by toxic substances, can pose biological
hazard which may show the clinical symptoms later. The
nature and extent of these symptoms and the time they
take to appear is a function of the amount of radiation
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The association of radiation with matter, being it from external means (i.e.
external sources) or from internal pollution of the body by toxic substances,
can pose biological hazard which may show the clinical symptoms later.
The nature and extent of these symptoms and the time they take to appear
are a function of the amount of radiation absorbed and the rate at which
it is received. This study aimed at assessing the health effects of radiation
exposure to human sensitive organs across some selected mining sites of
Plateau State Nigeria. Finding of this study have revealed that the mean
Dy values for the lungs, ovaries, bone marrow, testes, kidney, liver and
whole body for different mining points of Plateau State are 0.29 mSvly,
0.26 mSv/y, 0.31 mSv/y, 0.36 mSv/y, 0.28 mSv/y, 0.21 mSv/y and 0.30
mSv/y respectively. From the findings presented, it can be concluded that
the background radiation in Plateau State is not an issue of health concern
in regards to sensitive organs and may not course immediate health effect
except when accumulated over long period of time which may cause cancer
to the indoor members on approximately seventy years of exposure.

absorbed and the rate at which it is received. Radiation
Safety is bothered about cellular effects, which may dam-
age the chromosomes and their components (e.g., genes,
DNA, etc.). Radiation association with the body produces
micro sub-cellular-level effects that may cause cellular
responses and, in the accumulation, may produce macro
observable health effects on some organs or tissues. Irra-
diation of tissue sets a series of intracellular biochemical
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events into motion that start with ionization of a molecule,
and may lead to cellular injury. This may, in turn, lead to
further injury to the organ and to the organism. Some fac-
tors can modify the response of a living organism to a giv-
en radiation dose. Factors associated with the dose include
the dose rate, the energy and type of radiation (Depending
on the quantity of ionization deposited along a unit length
of track of radiation, LET), and the temporal pattern of
the exposure. The DNA is considered to be the main
target molecule for radiation toxicity. Molecular effects,
which includes effect to the DNA, can occur in any of two
ways from an exposure to radiation. Firstly, radiation can
associate directly with the DNA, causing a single or dou-
ble-strand DNA breaks or bonding base pairs. Secondly,
radiations can associate directly with other neighboring
molecules within or outside of the cell, such as water, to
produce free radicals and active oxygen species. These
reactive molecules, in turn, associates with the DNA and/
or other molecules within the cell (membranes, mito-
chondria, lipids, proteins, etc.) to produce a wide range of
health implication at the cellular and tissue levels of the
organism ", Cellular/Organ Radio sensitivity “*. The
health consequences of radiation exposure depend on also
some biological factors which include species, age, sex,
the portion of the body tissues exposed, different radio
sensitivity, and repair mechanisms. According to the Law
of Bergonie and Tribondeau, the sensitivity of cell lines
is directly proportional to their mitotic rate and inversely
proportional to the degree of differentiation ¥, Cellular
changes in susceptible cell types may result in cell death;
extensive cell death may produce irreversible damage to
an organ or tissue, or may result in the death of the indi-
vidual. If the cells are adequately repaired and relatively
normal function is restored, the subtler DNA alterations
may also be expressed at a later time as mutations and/or
tumors "7,

This study will find solution to question like; the vari-
ous factors that leads to the variation in radiation effects in
Plateau State, the hazards of man’s continual exposure to
radiation through different radiation emitting source and
possible protection and control measures to its exposure.

This study aimed at assessing the health effects of ra-
diation exposure to human sensitive organs across some
selected mining sites of Plateau State Nigeria.

2. Materials and Method
2.1 Materials

The materials used to execute this research work are
the inspector Alert Nuclear Radiation Monitor with the se-
rial number 35440, made in USA by ion spectra (Interna-
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tional Med. Com. Inc) using alkaline battery 0f 9.0 volts,
a scientific calculator, personal computer (laptop), pen and
exercise book.

2.2 Method

The methods of radiation measurement used in this
research work were by using radiation monitor with in-
build Geiger Muller tube operating in the Dose Rate mode
to determine the background ionizing radiation level from
the selected mining sites of Plateau State. The Geiger
Muller tube generates a pulse of electrical current each
time radiation passes through the tube which cause ioniza-
tion. Each pulse is electrically detected and registered as
a count , but CPM, been the most direct and appropriate
method of measuring alpha and beta activity was chosen
as the correct mode. The inspector Alert was held above
the ground level (1 m above). The device was turn on and
measurements were taken after a deep sound that indicates
the statistical validity of the readings on the liquid crystal
display (LCD) of the monitor.

2.2.1 Study Area

Plateau is the twelfth-largest state in Nigeria. Approx-
imately in the centre of the country, it is geographically
unique in Nigeria due to its boundaries of elevated hills
surrounding the Jos Plateau which is its capital, and the
entire plateau itself '

Plateau State is celebrated as “The Home of Peace and
Tourism”. With natural formations of rocks, hills and wa-
terfalls, it derives its name from the Jos Plateau and has a
population of around 3.5 million people. Plateau State is
located at North Central Zone out of the six geopolitical
zones of Nigeria. With an area of 26,899 square kilome-
ters, the State has an estimated population of about three
million people. It is located between latitude 08°24’N and
longitude 008°32” and 010°38” east """,

The map of Nigeria showing Plateau State, the map of
Plateau State showing the mining Local Governments and
map of mining Local Government showing the sample points
are shown respectively in Figures 1, 2 and 3. The geographi-
cal coordinates of the data points are tabulated in Table 1.

2.2.2 Method Data Collection and Measurement

The instrument used was Inspector Alert Meter. This
detector is a relatively economical meter frequently used
to perform surveys of very low radiation fields. It can
measure variations in background dose rate. The measur-
ing range is 0 to 5000 uR/hr. (For puSv/h, use Model 19
Series 8, P/N: 48-2582.) The cast aluminum instrument
housing with a separate battery compartment and accom-
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Table 1. Geographical Coordinates of the Data Points
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Figure 1. Map of Nigeria Showing Plateau State
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Figure 2. Map of Plateau State Showing Mining Local
Government Areas
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Figure 3. Map of Mining Local Government Areas Show-

ing Data Points

. Sample Geographical Coordinates
Village .
Points East North
Bassa PTO1 8°44'34.8" 10°09'39.6"
PT02 8°40'58.8" 10°06'50.4"
PTO3 8°41'49.5" 10°06'00.00"
PT04 8°46'4.8" 10°4' 30"
PTO5 8°51'7.2" 10°6'57.6"
PT06 8°54'3.6" 10°7'55.2"
PTO7 8°50' 56.4" 10°3'57.6"
PTO8 8°48'3.6" 10°0'32.4"
PT09 8°41'52.8" 9° 57 21.6"
PT10 8°46'37.2" 9°56'2.4"
PT11 8°43'4.8" 9°51'46.8"
PTI12 8°39'3.6" 9°44' 42"
Jos South PTO1 8°49' 48" 9°50' 42"
PT02 8°52'33.6" 9°49'37.2"
PTO3 8°49'4.8" 9°47'34.8"
PT04 8°55'55.2" 9°46'51.6"
PTO5 8°48'21.6" 9°45'10.8"
PT06 8°52'48" 9°44' 24"
PTO7 8°53'34.8" 9°43'22.8"
PTO8 8° 51 9°43'1.2"
PT09 8°44'2.4" 9°42' 54"
PT10 8°43'8.4" 9°40'19.2"
PT11 8°45'46.8" 9°40'1.2"
PTI12 8°49'51.6" 9°39'32.4"
Barkin Ladi PTO1 9°4'55.2" 9°40'33.6"
PT02 9°1'30" 9°37' 552"
PTO3 8°58'1.2" 9°36'39.6"
PT04 8°55'26.4" 9°34'19.2"
PTO5 9°0'25.2" 9°30'36"
PT06 8°59'31.2" 9°27'252"
PTO7 8°55'8.4" 9°28'33.6"
PTO8 8°48'25.2" 9°29'20.4"
PT09 8°53'13.2" 9°23'13.2"
PT10 8°43'55.2" 9°22'55.2"
PT11 8°42'57.6" 9°21'10.8"
PTI12 8°44'13.2" 9°20'34.8"
Mangu PTO1 9°9'57.6" 9°42'21.6"
PT02 9°6'21.6" 9°34'19.2"
PTO3 9°13'8.4" 9° 33
PT04 9°11'52.8" 9°31'30"
PTO5 9°12' 36" 9°29'34.8"
PT06 9°17'20.4" 9°28'22.8"
PTO7 9°15'21.6" 9°25'40.8"
PTO8 9°11'20.4" 9°25'58.8"
PT09 9°4'1.2" 9°25' 12"
PT10 9°8'6" 9°7 552"
PT11 9°16'30" 9°6'57.6"
PTI12 9°12' 18" 9°4'1.2"
Jos East PTO1 9°13'22.8" 10°0'57.6"
PT02 9°737.2" 10°0'7.2"
PTO3 9°4'8.4" 9°59' 24"
PT04 9°0'46.8" 9° 57'50.4"
PTO5 9°3'00.00" 9°57'3.6"
PT06 9°0'46.8" 9°55'51.6"
PTO7 9°0'28.8" 9°53'45.6"
PT08 9°8'2.4" 9° 55'8.4"
PT09 9°13'8.4" 9°53'20.4"
PT10 9°8'24" 9°51'57.6"
PT11 9°13'1.2" 9°49'4.8"
PTI12 9°6'21.6" 9°46' 12"
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panying metal handle offer an industrial robustness and Table 2. Exposure Levels and Related Radiological
quality that promote long lasting protection. Health Indices in Plateau State

The meter was held one meter above the ground to re- . .
| . . . Sampl Gamma  Exposure  Effective Excess Life-
flect abdominal level of human readings in count per min- Village Pafnf ®  Activity DoseRate Dose Rate time Cancer
ute. Readings were taken three times in pR/hr after which O (mR/mr)  (uSv/hr)  (mSviyr)  Risk

the average reading was calculated for each of the camp

- , Bassa  PTOI 0.64 0.064 0.45 1.6
work visited. The analytical procedure was conducted for
. PTO02 0.60 0.060 0.42 1.5
five days, in Plateau State.
PTO3 0.61 0.061 0.43 1.5
2.2.3 Method of Data Analysis PTO4 0.65 0.065 0.46 1.6
UNCEAR " recommended indoor occupancy factors PTOS ~ 0.62 0.062 043 L5
of 0.8. This occupancy factor is the proportion of the total PT06 0.60 0.060 0.42 1.5
time during which an individual is exposed to a radiation PTO7 0.63 0.063 0.44 15
field. Eight thousand seven hundrefi and sixty hours per PTOS 0.68 0.068 0.48 L7
year (8760 hr/yr) were used. Equation (1) converts from
L. 1 Ty e PT09 0.64 0.064 0.45 1.6
Gamma Activity in milli Réentgen per hour to Exposure
Dose Rate in micro — Sievert per hour, Equation (2) con- PT10 0.67 0.067 0.47 1.6
verts the Exposure Dose Rate in micro — Sievert per hour PT11 0.62 0.062 0.43 15
to Annual Effective Dose Rate in milli Sievert per year, PTI2 0.66 0.066 0.46 1.6
Equation (3) evaluates the Excess Lifetime Cancer Risk,  yjean 0.64 0.064 0.45 1.6
hi . .
while Equation (4) evaluates the Annual Effective Dose Jos South PTOI 0.6 0.066 0.46 L6
Rate to organs.
PTO02 0.67 0.067 0.47 1.6
10mR / hr(GA) =1uSv/ hr(EDR) )
PTO3 0.67 0.067 0.47 1.6
AEDRmSv | yr =[(EDR) uSv / hr x8760hr / yrx0.8]+1000 (2) PTO4 0.64 0.064 045 1.6
ELCR = AEDRx DL x RF 3) PTO5 0.68 0.068 0.48 1.7
Dmgm — AEDRXF @) PTO06 0.63 0.063 0.44 1.5
PTO7 0.60 0.060 0.42 1.5
3. Results and Discussion PTO8  0.62 0.062 0.43 L5
PTO09 0.65 0.065 0.46 1.6
3.1 Results
PT10 0.61 0.061 0.43 1.5
Gamma activity level was obtained from the field, af- PT11 0.60 0.060 0.42 15
ter which Equations (1) — (4) were used t9 evaluate the PT12 0.64 0.064 0.45 L6
Exposure Dose Rate (EDR), Annual Effective Dose Rate
(AEDR), Excess Lifetime Cancer Risk (ELCR) and Effec- Mean 064 0.064 045 16
tive Dose to different organs of the body (D,,,,) and are }Ea;l'(in PTOL 0.63 0.063 0.44 L5
presented in Tables 2, 3, 4 and 5. adi
Table 2 presented the raw data obtained for gamma PT02 0.68 0.068 0.48 1.7
activity level at different mining points of Plateau State, PTO3 0.64 0.064 0.45 1.6
which was later summarized in Table 3 for further inter- PTO4 0.67 0.067 0.47 16
pretation and analysis.
PTO5 0.62 0.062 0.43 1.5
Table 3 presented the summary of the raw data ob-
tained for gamma activity level at different mining points PT06 0.66 0.066 046 1.6
of Plateau State and the calculated values for exposure PTO7  0.64 0.064 045 1.6
dose rate, effective dose rate and excess lifetime cancer PTO8 0.60 0.060 0.42 15
risk. PTO9 0.6l 0.061 0.43 1.5
Based.on tl.le data pre.senjced, exposure level.s z.md re- PT10 0.65 0.065 0.46 16
lated radiological health indices appear to be similar for
. . . . PT11 0.62 0.062 0.43 1.5
all villages except that of Barkin Ladi and Jos East which
PT12 0.60 0.060 0.42 1.5

appear slightly different.
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Table 2 continued  Table 3. Summary of Exposure Levels and Related Radi-

ological Health Indices in Plateau State

Sample Gamma  Exposure  Effective Excess Life-
Village Poin}t)s Activity Dose Rate Dose Rate time Cancer Gamma Exposure Effective Excess
(mR/hr)  (uSv/hr)  (mSv/yr) Risk Village Activity Dose Rate Dose Rate Lifetime
Mean 0.63 0.063 0.44 15 (mR/hr) (uSv/hr) (mSv/yr)  Cancer Risk
Mangu PTO1 0.64 0.064 0.45 1.6 Bassa 0.64 0.064 0.45 1.6
PTOZ  0.68 0.068 0.48 L7 Jos South 0.64 0.064 0.45 1.6
PT03 0.63 0.063 0.44 = BarkinLadi 0.63 0.063 0.44 1.5
PT04 0.60 0.060 0.42 1.5
Mangu 0.64 0.064 0.45 1.6
PTOS 0.62 0.062 0.43 1.5
PTO6 0.65 0.065 0.46 16 Jos East 0.63 0.063 0.44 1.5
PTO7 0.61 0.061 0.43 15 Mean 0.64 0.064 0.45 1.6
PTOS 0.60 0.060 0.42 1.5
PTO9 0.64 0064 045 16 Table 4 shows that the estimated mean D,,,,,, values for the
PT10 0.66 0.066 0.46 16 lungs, ovaries, bone marrow, testes, kidney, liver and whole
PT11 0.67 0.067 047 L6 quy due Fo radiation exposure a1.1d inhalation in dlffe‘rent
PT12 0.67 0.067 0.47 6 ml?lr;% p501fnts f?lf lIl)lat'eau State, 'whlchdwasllat'er summarized
Mean 0.64 0.064 0.45 L6 in Table 5 for further interpretation and analysis.
Table 5 presented the summary of the evaluated results
Jos East  PTO1 0.64 0.064 0.45 1.6 .
for D, values for the lungs, ovaries, bone marrow, tes-
PTO02 0.60 0.060 0.42 1.5 . . ..
tes, kidney, liver and whole body due to radiation expo-
PTO3 0.61 0.061 0.43 1.5 . . . . .. .
sure and inhalation in different mining points of Plateau
PT04 0.65 0.065 0.46 1.6 State
PTOS 0.62 0.062 0.43 1. Based on the data presented, the effective dose to dif-
PT06 0.60 0.060 0.42 13 ferent organs of the body in Plateau State appears to be
PTO7  0.64 0.064 045 1.6 similar for all villages except that of Liver in Jos East
PTO8 0.68 0.068 0.48 17 which appear slightly different.
PTO09 0.63 0.063 0.44 1.5
PTIO 060 0060 042 15 3.2 Result Analysis
PT1 0.62 0.062 0.43 1.5 In this section, the results presented in Table 3 and Ta-
PT12 0.65 0.065 0.46 1.6 ble 5 are used to plot charts in order to compare the results
Mean 0.63 0.063 0.44 LS of the present study with UNSCEAR.
Table 4. Dose to different organs of the body in Plateau State
. . Effective Dose Rate to Sensitive Organs
Village Sample Points - - -
Lungs Ovaries Bone Marrow  Testes Kidney Liver Whole Body
Bassa PTO1 0.29 0.26 0.31 0.37 0.28 0.21 0.31
PTO02 0.27 0.24 0.29 0.34 0.26 0.19 0.29
PTO3 0.28 0.25 0.30 0.35 0.27 0.20 0.29
PT04 0.29 0.27 0.32 0.38 0.29 0.21 0.31
PTOS 0.28 0.25 0.30 0.35 0.27 0.20 0.29
PTO06 0.29 0.24 0.29 0.34 0.26 0.19 0.29
PTO7 0.28 0.26 0.30 0.36 0.27 0.20 0.30
PTOS8 0.31 0.29 0.33 0.39 0.30 0.22 0.33
PTO09 0.29 0.26 0.31 0.37 0.28 0.21 0.31
PT10 0.30 0.27 0.32 0.39 0.29 0.22 0.32
PTI11 0.28 0.25 0.30 0.35 0.27 0.20 0.29
PT12 0.29 0.27 0.32 0.38 0.29 0.21 0.31
Mean 0.29 0.26 0.31 0.36 0.28 0.21 0.30
Jos South PTO1 0.29 0.27 0.32 0.38 0.29 0.21 0.31
PTO02 0.28 0.25 0.30 0.35 0.27 0.20 0.29
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Table 4 continued

Effective Dose Rate to Sensitive Organs

Village Sample Points - - -
Lungs Ovaries Bone Marrow  Testes Kidney Liver Whole Body
PTO03 0.30 0.27 0.32 0.39 0.29 0.22 0.32
PT04 0.29 0.26 0.31 0.37 0.28 0.21 0.31
PTO5 0.31 0.29 0.33 0.39 0.30 0.22 0.33
PT06 0.28 0.26 0.30 0.36 0.27 0.20 0.30
PTO7 0.29 0.24 0.29 0.34 0.26 0.19 0.29
PTO8 0.28 0.25 0.30 0.35 0.27 0.20 0.29
PT09 0.29 0.27 0.32 0.38 0.29 0.21 0.31
PT10 0.28 0.25 0.30 0.35 0.27 0.20 0.29
PT11 0.27 0.24 0.29 0.34 0.26 0.19 0.29
PTI2 0.29 0.26 0.31 0.37 0.28 0.21 0.31
Mean 0.29 0.26 0.31 0.36 0.28 0.21 0.30
Barkin Ladi ~ PTO1 0.28 0.26 0.30 0.36 0.27 0.20 0.30
PT02 0.31 0.29 0.33 0.39 0.30 0.22 0.33
PTO03 0.29 0.26 0.31 0.37 0.28 0.21 0.31
PT04 0.30 0.27 0.32 0.39 0.29 0.22 0.32
PTOS 0.28 0.25 0.30 0.35 0.27 0.20 0.29
PT06 0.29 0.27 0.32 0.38 0.29 0.21 0.31
PTO7 0.29 0.26 0.31 0.37 0.28 0.21 0.31
PTO8 0.27 0.24 0.29 0.34 0.26 0.19 0.29
PT09 0.28 0.25 0.30 0.35 0.27 0.20 0.29
PT10 0.29 0.27 0.32 0.38 0.29 0.21 0.31
PT11 0.28 0.25 0.30 0.35 0.27 0.20 0.29
PTI12 0.29 0.24 0.29 0.34 0.26 0.19 0.29
Mean 0.29 0.26 0.31 0.36 0.28 0.21 0.30
Mangu PTO1 0.29 0.26 0.31 0.37 0.28 0.21 0.31
PT02 0.31 0.29 0.33 0.39 0.30 0.22 0.33
PTO03 0.28 0.26 0.30 0.36 0.27 0.20 0.30
PT04 0.29 0.24 0.29 0.34 0.26 0.19 0.29
PTOS 0.28 0.25 0.30 0.35 0.27 0.20 0.29
PT06 0.29 0.27 0.32 0.38 0.29 0.21 0.31
PTO7 0.28 0.25 0.30 0.35 0.27 0.20 0.29
PTO8 0.27 0.24 0.29 0.34 0.26 0.19 0.29
PT09 0.29 0.26 0.31 0.37 0.28 0.21 0.31
PT10 0.29 0.27 0.32 0.38 0.29 0.21 0.31
PT11 0.28 0.25 0.30 0.35 0.27 0.20 0.29
PTI12 0.30 0.27 0.32 0.39 0.29 0.22 0.32
Mean 0.29 0.26 0.31 0.36 0.28 0.21 0.30
Jos East PTO1 0.29 0.26 0.31 0.37 0.28 0.21 0.31
PT02 0.27 0.24 0.29 0.34 0.26 0.19 0.29
PTO03 0.28 0.25 0.30 0.35 0.27 0.20 0.29
PT04 0.29 0.27 0.32 0.38 0.29 0.21 0.31
PTOS 0.28 0.25 0.30 0.35 0.27 0.20 0.29
PT06 0.29 0.24 0.29 0.34 0.26 0.19 0.29
PTO7 0.29 0.26 0.31 0.37 0.28 0.21 0.31
PTO8 0.31 0.29 0.33 0.39 0.30 0.22 0.33
PT09 0.28 0.26 0.30 0.36 0.27 0.20 0.30
PT10 0.29 0.24 0.29 0.34 0.26 0.19 0.29
PT11 0.28 0.25 0.30 0.35 0.27 0.20 0.29
Mean 0.29 0.26 0.31 0.36 0.28 0.20 0.30
PTI2 0.29 0.27 0.32 0.38 0.29 0.21 0.31
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Table 5. Summary of Dose to different organs of the body in Plateau State

Effective Dose Rate to Sensitive Organs

Village
Lungs Ovaries Bone Marrow Testes Kidney Liver Whole Body

Bassa 0.29 0.26 0.31 0.36 0.28 0.21 0.30
Jos South 0.29 0.26 0.31 0.36 0.28 0.21 0.30
Barkin Ladi 0.29 0.26 0.31 0.36 0.28 0.21 0.30
Mangu 0.29 0.26 0.31 0.36 0.28 0.21 0.30
Jos East 0.29 0.26 0.31 0.36 0.28 0.20 0.30
Mean 0.29 0.26 0.31 0.36 0.28 0.21 0.30

3.2.1 Comparison of Annual Effective Dose Rate
with United Nation Scientific Committee on Ef-
fect of Atomic Radiation

The data presented in Table 3 were used to plot a chart
in order to compare the result of annual effective dose rate
with UNSCEAR. This chart is presented in Figure 4.

On comparison of annual effective dose rate with UN-
SCEAR, it is observed that the effective dose for all the
areas is found to be low.

3.2.2 Comparison of Excess Lifetime Cancer Risk
with United Nation Scientific Committee on Ef-
fect of Atomic Radiation

The data presented in Table 3 were used to plot a chart
in order to compare the result of excess lifetime cancer

risk with UNSCEAR. This chart is presented in Figure 5.

On comparison of excess lifetime cancer risk with UN-
SCEAR, it is observed that the excess lifetime cancer risk
was found to be high.

3.2.3 Comparison of Dose to Different Organs of
the Body with United Nation Scientific Committee
on Effect of Atomic Radiation

The data presented in Table 5 was used to plot a chart
in order to compare the result of effective dose to different
organs of the body with UNSCEAR. This charts are pre-
sented in Figures 6 to 10.

On comparison of Effective Dose Rate to Organs (D)
with UNSCEAR, it is observed that the D,,,,, was found to
be lower compare to UNSCEAR for all villages presented
in Figures 6 to 10.
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4. Discussion

On annual effective dose rate, finding of this study
have revealed that the mean annual effective dose rate for
different mining points of Plateau State are 0.45 mSv/y
which is equal to the value of effective dose recommended
by UNSCEAR and may cause radiological hazard to the
public and workers on excessive exposure. This finding
on comparison of Annual Effective Dose Rate (AEDR) is
in line with the finding "*'*!. But not in line with the find-
ings ") who investigated the indoor and outdoor ionizing
radiation level at Kwali General Hospital, Abuja Nigeria
using a well calibrated Geiger Muller counter and found
the average annual effective dose rate as 0.750+ 0.020
mSv/yr and 0.189+0.005 mSv/yr for indoor and outdoor
measurements respectively. Also not in line with the find-
ings " who assessed the background ionizing radiations
at Biochemistry, Chemistry, Microbiology and physics
laboratories of Plateau State University Bokkos using
Gamma-scout Radiometer and found the mean annual ef-
fective dose rate of the laboratories for indoor and outdoor
to be 1.54 mSv/yr and 0.44 mSv/yr respectively.

On comparison of excess lifetime cancer risk, finding
of this study have revealed that the mean excess lifetime
cancer risk (ELCR) for different mining points of Plateau
State are 1.6 x 10~ which is higher than the value of ex-
cess lifetime cancer risk (ELCR) recommended by UN-
SCEAR and may cause radiological hazard to the public
and workers. This finding is in line with the finding "*'*.
But not in line with the findings """ who investigated the
indoor and outdoor ionizing radiation level at Kwali Gen-
eral Hospital, Abuja Nigeria using a well calibrated Gei-
ger Muller counter and found the average excess lifetime
cancer risk as 2.63 x 10 and 0.66 x 10~ for indoor and
outdoor measurements respectively. Also not in line with
the findings of " who assessed the background ionizing
radiations at Biochemistry, Chemistry, Microbiology and
physics laboratories of Plateau State University Bokkos
using Gamma-scout Radiometer and found the mean ex-
cess lifetime cancer risk of the laboratories for indoor and
outdoor background radiation level to be 1.54 mSv/yr and
0.44 mSv/yr respectively.

On comparison of Effective Dose Rate to Organs (D)
values for the lungs, ovaries, bone marrow, testes, kidney,
liver and whole body, finding of this study have revealed
that the mean Dorgan values for the lungs, ovaries, bone
marrow, testes, kidney, liver and whole body for different
mining points of Plateau State are 0.29 mSv/y, 0.26 mSv/y,
0.31 mSv/y, 0.36 mSv/y, 0.28 mSv/y, 0.21 mSv/y and 0.30
mSv/y respectively, which is higher than the value of ef-
fective dose to organs recommended by the international
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tolerable limits of 1.0 mSv annually which further stress
that the radiation levels do not constitute any immediate
health effect on residents of the area. This finding is in

line with the finding "',

5. Conclusions

This tends to unveil the effect of exposure to radiation
on human organs as a result of illegal mining taking place
in some part of Plateau State. Data in milli Roentgen per
hour (mR/hr) were converted to exposure dose rate in
micro Sivert per hour (uSv/hr), from exposure dose rate
in micro Sivert per hour (uSv/hr) to Annual Effective
Dose Rate in milli Sivert per year (mSv/yr), from Annual
Effective Dose Rate in milli Sivert per year (mSv/yr) to
Excess Lifetime Cancer Risk and also lastly, from Annu-
al Effective Dose Rate in milli Sivert per year (mSv/yr)
to Annual Effective Dose Rate to Organs in milli Sivert
per year (mSv/yr). From the findings presented, it can be
concluded that the background radiation in different min-
ing sites of Plateau State is not an issue of health concern
except when accumulated by the public over a long period
of time which may cause cancer to the members of pub-
lic on getting themselves approximately seventy years of
exposure. It is therefore, advised or recommended that the
government stop all the illegal miners from mining and
introduce mechanize mining for easy control of the health
effects.
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