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11.4.2 Platelet Count
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Fig: 11.4.2 b Platelet Count in Females among various age groups for both Sites

Major percentage comes under Normal category for both male & female. Some deviation (ABN) is
observedintheage group 71-80 year old femalesin the study site.
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11.4.3 Total WBC Count

WBC Count in Males among various Age Groups in both Sites

Fig: 11.4.3 a WBC Count in Males among various Age Groups in both Sites

* For Fig. 11.4.3 a and 11.4.3 b -- N-represents normal level of Total WBC count in an
individual (Range:4000-11000/cu mm); ABN-is total WBC count below or above the normal
range; NT-refers to the people who were not tested

The above stacked bar diagram illustrates that maximum males in both the sites across various age
groups were tested for normality. Incidence of above/below normal (ABN) was negligible in both sites.

Fig: 11.4.3 b WBC Count in Females among various Age Groups in Both Sites

Astested for the WBC Count most of the females came under the normal range.
Itis to be noted here that this area is known to be infested with chronic malaria which is evident from the

health status survey discussed earlier. in addition, the most common cause of low level of hemoglobin is
malnutrition whichis prevalentinthese areas.

oo C o900 9 o
SS5883F32333RR88888 5 228888 S 288282888 S8
o AR ol v i D bl D D - L F‘—Nmﬂﬂ$ v 0 © N K O N @ @ 2 o

o )
L R - NNOOITIOLELOoONKNR®o O T N L O I R

O L L oy LR TR T TN o @ Q@ T T I 5 &% &5 T YT DD % T KD NS .
} G ? ;
EOXEOXKEOEOEOXEOXO X Oy “‘5536:313;313:3;3135;
x o
Age Groups
Age Groups

WBC Count in Females among various Age Groups in Both Sites o . . .
Neutrophils in Females among various Age Groups in both Sites
100% T T T T
90%
g — o e I REREREREE a
g o @ Ik INIIEL EEEE NN NN ONT-M%
o EN-F% T son LM EEER RN EE EN-M%
2 ¢ s I NI gEEiEINE
[ COABN-F% o o OABN-M%
o - e 3% TE N R T
0% - AHHAHAHH
°°°o°o3 Q 3 (- o 0%
- NN ® 3 S 8.\,\oo°°cn8o8 gaoogooooooooocooogo
B L L TRAPRITITIITRLRYSIRNN R 922
r O ¥ FNRRYTLROQONN®R RS = T NN MO "I IO HOONNDoOL =
rogwoN T T DTN NTYTPPS S oSN E Iy RveYnN Ny s
olrulron:on:omon:on:on'té xofoxoxorxoxoxoxog
Age Groups Age Groups

DifferentWBC Count

Patients attending the health camps in both sites were also examined for different WBC Count by being
tested for Neutrophils, Lymphocytes, Eosinophils and Monocytes.
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Fig: 11.4.3 ¢ Neutrophils in Males among various Age Groups in both Sites

*N-represents normal level of Neutrophilsinanindividual (Range: 45-65%);
ABN- is Neutrophils below or above the normal range; NT-refers to the people who were not

tested
The above graph reflects that majority in allage groups had normal level of Neutrophils.

Fig: 11.4.3 d Neutrophils in Females among various Age Groups in both Sites

*N-represents normal level of Neutrophilsinanindividual (Range: 45-65%);
ABN-is Neutrophils below or above the normal range; NT-refers to the people who were not

tested

In both the sites and in all the age groups of males & females the Neutrophils was found to be normal
among the majority.




Lymphocytes:

Lymphocytes in Males among various Age Groups in both
Sites
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Fig 11.4.3 e Lymphocytes in Males among various Age Groups in both Sites

*N-represents normal level of Lymphocytesin anindividual (Range: 20-45 %);
ABN- is lymphocytes below or above the normal range; NT-refers to the people who were
nottested

Asawhole, major percentage were normalinall age groups.

Lymphocytes in Females among various Age Groups
in both the Sites

()
e ONT-F%
]
q:’ BEN-F%
o
5 EABN-F%
o
2288833988330 33833888
OO v - ™ ™ ™ ™ ™ ™« ™ o o o N
U T AN N OOTT O O ONMNNO®OW —
CProadddrdadyddedad I

Age Groups

Fig 11.4.3 f Lymphocytes in Females among various Age Groups in both the Sites

*N-represents normallevel of Lymphocytesinanindividual (Range: 20-45%);
ABN- is lymphocytes below or above the normal range; NT-refers to the people who were
nottested

As a whole, all categories come under normal level of Lymphocytes. While making gender specific
comparison in study site, a higher percentage of males fell in the ABN category of lymphocytes.
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Eosinophils:

Eosinophils in Males among various Age Groups in both
Sites
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Fig1143g

*N-represents normal level of Eosinophilsin anindividual (Range:01-08 %);
ABN- is Eosinophils level below or above the normal range; NT-refers to the people who
werenot tested

Fig 11.4.3g depicts that a relatively higher percentage of males in both groups were normal in the
Eosinophilsrange.

Eosinophils in Females among various Age Groups in both
Sites
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Fig 1143 h

*N-represents normal level of Eosinophilsin anindividual (Range:01-08 %);
ABN- is Eosinophils level below or above the normal range; NT-refers to the people who
were nottested

Fig 11.4.3 (h):illustrates the normality and abnormality of Eosinophils level in females across various age
groupsinboth sites. A vast majority showed normal level Eosinophils.
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Monocytes o o e

vt 12. Pre-operational Background gamma radiation

Monocyctes in Males among various Age Groups monltorlng Of three CIusters VIIIages su rroundlng

in both Sites ° o o
Mohuldih, Banduhurang and Bagjata villages
s SN 12.0 Introduction
‘g‘, mN-M% Demographic and health status surveys, together with medical camps, were conducted in the survey
& WABNM% areas during the project duration. The Methodology followed for conducting the survey was of Clustered
Random Sampling in which 26 villages were identified in the UCIL's operational area (East Singhbhum
district) and further sorted into three clusters namely Banduhurang (Cluster 1), Mohuldih (Cluster 2) and
Bagjata (Cluster 3). The primary data for the demographic survey was collected by interviewing the
households in the respective villages. A total of 1698, 1221 and 1209 households were interviewed from
Fig 11.4.3 i Monocyctes in Males among various Age Groups in both Sites clusters 1,2 and 3 respectively during the project.

#N-represents normallevel of Monocytes in an individual (Range:01-04%); Background radiation datais animportantinputin any demographic/ health status survey particularly if a

ABN-is Monocytes level below or above the normal range; NT-refers to the people who were hypothesis of incidence of any disease condition and its relation with radiation, if any, is to be tested.
nottested Background gamma radiation monitoring survey was therefore taken up in the project to have this data
Vast majority comes under the normal level of Monocytes. ready at hand for the epidemiological analysis. The survey was carried out with the help of Thermo

luminescent Dosimeters (TLDs) at 66 locations in 26 villages in the three clusters of Banduhurang,
Mohuldih and Bagjata. Survey meter readings were also recorded during the deployment of TLDs. In
addition, the latitude longitude data was also recorded using a standard Global Positioning System (GPS).

Monocytes in Females among various Age Groups
in both Sites 12.1 Methodology

Almost all the villages being spread along the central road, three TLDs were deployed in a village typically
E:TFF// in the beginning, middle and end of the village. Where the village spread was too small, only two TLDs
DABN-F% were deployed. (GPS) was used to record latitude longitudes of each of the location where the TLDs were
deployed. All the TLDs were deployed outside the houses to get the outdoor background gamma

100%

Percentage
(2]
o
X

radiation levels.

CaSO,: Dy based TLDs, developed by EAD, BARC for environmental gamma radiation measurement were

Age Groups

used for the monitoring. Fig. 1 shows a photograph of a typical TLD while Fig.2 shows the survey meter
Fig 11.4.3 j Monocytes in Females among various Age Groups in both Sites usedinthe survey. The TLDs were deployed outside of the dwelling units in each village for the period of 3
months and the exposed TLDs were analyzed for exposure received at the location. The values were then
annualized to get the annual gamma radiation levels prevalent at the location. Survey meter readings
were recorded at each location. Five readings were recorded on each occasion and the average was

*N-represents normal level of Monocytes inanindividual (Range:01-04 %);
ABN-is Monocytes level below or above the normal range; NT-refers to the people who were
nottested

Majority females show normal level of Monocytes.

calculated. GPS coordinates, recorded at each of the locations were later on used for GIS layers of gamma
radiation dose levels at various locations in the 26 villages.
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12.2 Resultsand Discussion
1. BanduhurangCluster:

Outdoor environs of 26 locations in 9 villages in Banduhurang cluster of villages were monitored using
the TLDs as described in the previous paragraph. Survey meter readings were also recorded during the
survey. Table 1 shows the results of the TLD analysis and those of the survey meter readings. In general,
gamma radiation levels at most of the locations were observed to be quite steady. This is seenin the Table
Tinwhich thelast column shows the average reading of 5 survey meter readings. Itis seen that the annual
gamma radiation levels varied between 0.78-2.0 mGy/a with an average of 1.17 + 0.37 mGy/a. Fig.12.3
shows the percent distribution of the radiation levels in the cluster. Only 5% locations had radiation level
above 2 mGy/a. Overall 95% of the locations in the cluster were found to be less that 2 mGy/a. The highest
reading exhibited 2.58 mGy/a.

Annual Backgraound Gamma Radiation levels in Banduhurang

Fig. 12.1: A photograph of a typical TLD used in the environmental gamma radiation levels cluster as measured using TL Dosimeters

4% 5%
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Wm1to1.5mGy/a
01.5 to 2 mGy/a
O> 2 mGy/a

55%

Fig 12.3: Distribution or annual background radiation

Fig.12.2: A photograph of survey meter used in conjunction with the TLD monitoring
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Percentdistribution of annual background gammaradiation levelsin Banduhurang cluster of villages.

Table 12.1: Annual environmental background gamma radiation levels in Banduhurang
cluster, recorded using TLD. Survey meterreadings are given for comparisons.

1 Pondehsa 1 1.10 1.09 £0.03
2 Pondehsa 2 1.09 1.28 £0.03
3 Pondehsa 3 0.77 0.94 +£0.02
4 Boyanbil 1 133 1.56 £0.04
5 Boyanbil 2 1.20 142+0.02
6 Boyanbil-3 0.84 1.06+0.05
7 Nandup-1 1.18 1.77+0.03
8 Nandup-2 1.46 1.87+£0.03
9 Nandup-3 1.92 2.10+0.01
10 Kudada-1 1.26 1.06+£0.04
11 Kudada-2 1.11 1.16+0.02
13 Matku -2 1.54£0.01
14 Matku -3 0.94 1.01+£0.01
15 Matku -4 0.79 0.89£0.01
16 Turamdih-1 1.32 0.84+£0.02
17 Turamdih-2 1.26+£0.03
18 Talsa-1 258+ 0.02
19 Talsa-2 1.16 1.02+0.01
20 Talsa-3 1.29 1.28+0.03
21 Ghagidih-1 0.97 1.41+£0.01
22 Ghagidih-2 1.13 1.17£0.02
23 Kerwadungri-1 2.00 1.30+0.02
24 Kerwadungri-2 0.66

25 Kerwadungri-3 0.85

26 TCS Office 0.95
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2.Mohuldih Cluster

Results of the TLD analysis for the village cluster of Mohuldih where eleven villages were monitored with
the help of 25 TLDs are shown in Table 2. It is seen that the annual gamma radiation levels in this cluster
varied between 0.95-2.38 mGy/a with an average of 1.47 + 040 mGy/a. Fig.12.4 shows the percent
distribution of the radiation levels in the cluster. Overall 92% of the locations are seen to be below 2
mGy/a.

Annual Background Gamma Radiation levels in Mohuldih
cluster as measured using TL Dosimeters

8% 8%

E< 1 mGy/a
Wm1to1.5mGy/a
38% |0O1.5t02mGy/a
0> 2 mGy/a

46%

Fig. 12.4: Percent distribution of annual background gamma radiation levels in villages of Mohuldih
cluster.
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Table 12.2: Annual environmental background gamma radiation levels in Mohuldih cluster,
recorded using TLD. Survey meterreadings are given for comparisons.

1 Dhatkidih 0.95

2 Dhatkidih 233 2.04+0.03
3 Bamandungri 1.89 1.41+0.04
4 Bamandungri 1.21 1.19+0.02
5 Bindapur 1.63 1.06+0.05
6 Bindapur 1.11 1.16+0.02
7 Bindapur 1.1 1.11+£0.04
8 Bondih 1.05

9 Bondih 238 1.81+£0.06
10 Kumhari 1.53 1.83+£0.03
1 Kumhari 1.58 1.37+0.02
12 Mohuldih* 146 1.30+£0.02
13 Mohuldih* 1.46 1.30+£0.02
14 Mohuldih* 1.56 1.30+0.02
15 Tirildih 1.59 1.90+£0.03
16 Tirildih 1.77 2.08+0.02
17 Dudra 1.69 1.98+0.02
18 Dudra 1.57 1.48+0.02
19 Parbatipur 2.10+0.02
20 Parbatipur 1.73 1.88+0.02
21 Kamalpur 1.94 143+0.03
22 Kamalpur 1.39 1.31+£0.02
23 Jillingora 1.2 1.14+£0.04
24 Jillingora 0.95 1.39+0.02
25 Jillingora 1.08 1.12+0.02
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3.Bagjata Cluster:

Outdoor environs of 14 locations in 6 villages of Bagjata cluster were monitored with the help of 14 TLDs.
Table 3 shows the results of the TLD analysis for these villages. It was observed that the annual gamma
radiation levels varied between 0.80-2.15 mGy/a with an average of 1.20 £ 0.40 mGy/a. Fig.12.5 shows the
percent distribution of the radiation levels in the cluster. Overall 93% of the locations are seen to be below
2 mGy/a.Only 7% are above 2mGy/a

Annual Background Gamma Radiation levels in Bagjata
cluster as measured using TL Dosimeters

7%

O< 1 mGy/a
m1to1.5mGy/a
01.5 to 2 mGy/a
0> 2 mGy/a

50%

Fig. 12.5: Percentdistribution of annual background gammaradiationlevels in villages of Bagjata cluster.




es in Bagjata, Banduhurang & Mohuldih at Jaduguda

Table 12. 3: Annual environmental background gamma radiation levels in Bagjata cluster,
recorded using TLD. Survey meterreadings are given for comparisons.
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Table 12.4:Village wise average background gammaradiation doses for various clusters
Cluster 1:Banduhurang

1 Badia 1.01 1.25+0.03
2 Badia 1.25 1.61+£0.03
3 Badia 1.06 163+0.03
4 Gohala 1.12 1.59£0.02
5 Gohala 1.59

6 Kanyaloka 2.15 241+0.02
7 Kanyaloka 0.8 0.84+0.02
8 Phuljhari 0.93 1.33+£0.02
9 Phuljhari 0.97 1.27+0.02
10 Phuljhari 1.04 1.14+0.02
11 Bhadua 1.06 1.21+0.02
12 Bhadua 1.91 1.16+£0.02
13 Bakra 1.02 1.30£0.03
14 Bakra 0.89 1.12+0.02

TLD Readings Survey meter Readings

1 Pondehsa 0.98+0.19 1.10+£0.14
2 Boyanbil 1.12£0.25 1.35+£0.22
3 Nandup 1.52+0.37 1.92+0.15
4 Kudada 1.18+0.11 1.11+0.06
5 Matku 0.84+0.09 1.07+0.29
6 Turamdih 1.70+0.55 1.92+0.69
7 Talsa 1.15+0.14 1.24+0.17
8 Ghagidih 1.05£0.11 1.24+£0.07
9 Kerwadungri 1.17+0.73

Cluster Average 1.2+0.37 134042

S.No Village

Dhatkidih
Bamandungri
Bindapur
Bondih
Kumhari
Mohuldih
Tirildih

Dudra

0 N O U AW —

The data was further subjected to village wise analysis and overall average in the region was evaluated as
shown in Table 4. Each average for survey meter readings is taken for all the locations together in the
village. The overall average based on all the data is furnished in the last column of the table. Overall
percentdistribution of the radiation levelsin all the 26 villagesis shown in Fig.12.6 It is seen that 70% of the
locationsareintherange 1-2mGy/a.

O

10
11

Parbatipur
Kamalpur
Jillingora

Cluster Average

Annual Average (mGy/a)
TLD Readings

1.64+0.97
1.55+048
1.28+0.30
1.72£0.94
1.56+0.03
1.49+0.06
1.68+0.12
1.63+£0.08
1.45+£040
1.67£0.39
1.08£0.12

1.5£040

253+0.52
1.30+0.12
1.11+0.06
2.21+042
1.60+0.25
1.30+0.02
1.99+0.10
1.73£0.26
1.99+0.12
1.37+0.07
1.22+0.13
1.6+0.49

Survey meter Readings

S.No

O U AW N —

Village

Badia
Gohla
Kanyaloka
Phuljhari
Bhadua
Bakra

Cluster Average

Annual Average (mGy/a)
TLD Readings

1.11+£0.13
1.36+0.33
1.47+0.95
0.98+0.06
1.49+0.60
0.95+0.09
1.2+£0.40

1.5+£0.18
2.0+£041
1.6+0.83
1.2+0.08
1.2+0.03
1.2+0.1
14+044

Survey meter Readings
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Overall Annual Background Gamma Radiation levels for 3
clusters as measured using TL Dosimeters
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Fig.12.6: Overall distribution of external gamma radiation levels in the Banduhurang, Bagjata and
Mohuldih regions of proposed uranium mines.

Considering that there are 26 villages in the region with a minimum 2 locations that were monitored for
outdoor gamma radiation levels using TLDs, village wise distribution was calculated and is as shown in
Fig.12.6. Itis worth noting that only 7% of total locations showed annual gamma radiation dose in excess
of 2 mGy/a. Majority of the locations, 47% were in the range 1 to 1.5 mGy/a. 23% locations were in the
range below 1 mGy/aaswellasintherange 1.5to0 2 mGy/a.
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Fig. 12.7: Village wise distribution of average annual gamma radiation dose. All the 26 villages showed
annual gammaradiation levels less than 2 mGy/a.
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Correlation between data generated in all the villages using TLD and that by survey meteris as shown in
Fig. 12.8. Ideally, the slope of such a correlation should be unity. In reality however, this is not always
possible since on the one hand, the TLD datais cumulative in nature and yields an average over the period
deployment, the survey meter data is instantaneous and may vary from time to time depending on many
meteorological parameters. The near unity value of the slope can approach only when a large number of
survey meter data, recorded on various occasions, is generated and the averages taken. In the present
case, the survey meter readings were recorded during only the time of deployment and retrieval. The
correlation coefficient is 0.59. This is attributable to the stable radiation levels in the region that was
surveyed. This was also observed during the survey when the survey meter readings were recorded. As
seen in Table 1,2 and 3, the variation in the survey meter readings are quite less compared to the other

areasinthe country.

Correlation SM vs TLD

y = 0.576x + 0.611
R2=042 &

SM (mGy/a)

0.75 4 . ' r
0.75 1.25 1.75 2.25 2.75

TLD (mGyl/a)

Fig. 12.8: Correlation between the gamma radiation levels data generated using TLDs and survey
meter.The correlation coefficient of 0.59.
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13 OVERALL OVSERVATIONS AND CONCLUSIONS

This chapter provides the observations and conclusions with respect to the three core areas of study, i.e.
Demography, Health and Annual Gamma Radiation Dose Level.

13.1 Demographicand Socio-economic
The Demographic features, which include some key socio-economic phenomenaare:

63% of the total households are Tribal communities followed by Other Backward Caste (27%),
Scheduled Castes (6%) which implies that the area is predominantly populated by socio-economically
underprivileged communities.

Average family size is 6 which reflect that majority families are nuclearin nature.

Level of education: Literacy rate is 57% which is marginally higher than the percentage literacy of
Jharkhand (54%) but quite lower than national figure (65%). Level of higher education reflects a dismal
scenario. Graduate and Post Graduate taken together comprises only 0.19% of the total population.

Only 5% of the population has skill/vocational training. Thus availability of skilled work force is very
[olele]#

Because of lack of alternate employment, i.e other than agriculture (even agriculture is unable to
provide food year round) unemploymentis high at 69%.

Around 50% of the families come under Below Poverty Line category.
Avast majority (84%) live in 'kachcha' (mud & thatched roof ) house.

Only 29% of the household have electricity in their house. Majority use kerosene oil as the source of
light.

98% households use conventional source of energy, i.e.- firewood, cow dung and coal.

Around 50% of the household still use well or river as source of drinking water. 48% have access to
Tubewellwhichis considered as safe mode of drinking water.

Education facilities: 89% households have Primary School in their villages; 30% have Middle School
accessibilityand 11% have High School.

82% households have Anganwadi in their village. An Anganwadi is the village level unit of Integrated
Child Development Scheme (ICDS) project of Govt. of India. This figure is remarkable (of course, if the
Anganwadis function properly) because an Anganwadi is the grassroot level unit of mother and child
health which provides key services like- Ante natal care, child immunization and pre-school education
through the 'Anganwadi Sevika'and Auxiliary Nurse Midwife (ANM).

Agriculture is the main source of livelihood but the situation of irrigation is poor. Only 51% of the
households haveirrigated land. Others solely depend upon rainfall.

Highly mechanized agriculture is followed by a very meager population. Only 23 families out of 4123
studied own tractor,only 6 own thresherand 8 households have generator.

20% of the households do not have adequate foodgrain availability (from their agricultural products)
roundtheyear.The lean season is August-September when the stock of previous season ends.

Majorreason forindebtednessis to meet medical expenditure.

Majority of the respondents are in the opinion that in recent times the economy is improving which is
reflected in majority view that Employment opportunity, Trade & business and income scenario have
improved. However the rate of crime has increased according to the respondents.
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18.  Participatory Rural Appraisals brought up the following issues: poor attendance and high drop out at
school level leading to less children going for higher education; poor reach of development programs
of the Government to the villagers; problem of drinking water caused due to improper construction of
tubewells (they go out of orderin afew months)

13.2 Health

Key observations pertaining to Health are:

1.

13.3.Annual Gamma Radiation Dose

Key observations on annualgammaradiation doseintheareaare:

1.
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General weakness is the most prevalent malady among the villagers who visited the medical camps
which is 16%. Both men and women have this problem as highest in comparison to other sicknesses.
This is mainly due to improper nutrition resulting from food scarcity, morbidities not properly
addressed, unsafe drinking water used by majority causing perpetual health problems. However, 27%
respondents/visitors had no disease. Other prevalent diseases are viral infection and skin diseases.
Malariais also a prevalent disease whichis often not diagnosed due to unavailability of infrastructure.

Some cases of low Haemoglobin were found in the study sites as well as control sitesamong both male
and female which was due to malnutrition and malaria.

Total WBC count is found to be normal all across, i.e among male and female in the study site and
controlsite.

Different WBC counts, i.e. Neutrophils, Lymphocytes, Eosinophils and Monocytes are found to be
normalall across,i.e.among males and females in study site and control site.

Overall average for the region, based on the TLD readings was also calculated and was found to be 1.3
+ 0.4 mGy/a. The geometric mean and GSD for the same was observed to be 1.24(1.35) mGy/a. The
national average in Indian context, except the high background radiation areas, has been reported as
2.0(1.9) mSv/a (Nambi et al,1986). In the case of HBRAs, Chougaonkar et al (2006) have evaluated the
total doses (inclusive of external gamma radiation dose as well as inhalation dose) in the range of 1-26
mSv/a. They also established that out 520 houses they studied, Seventy three % (379) of the houses
showed the dose levels less than 5 mSv/a while 20% (106) showed those between 5-10 mSv/a. Seven
% of the houses (35) exhibited between 10-25 mSv/a. Thus in general, the background gamma
radiation levels observed in the areas of present survey are comparable with those observed
elsewhere in India. On the other hand, even the highest values observed in the areas are considerably
lower than those observed in HBRAs in Kerala, India.

In general, the external gamma radiation levels in the locations monitored were steady; this observation
was corroborated by spot survey meter readings that were taken during deployment of TLDs.

There are 5 locations out of 65 that show the annual gamma radiation dose level in excess of 2 mGy/a,
the highest being at Bondih village, 2.38 mGy/a. The average of 2 locations in the village however, is 1.72
+0.94 mGy/a. This, when compared with the national average, appears to be comparable. On the other
hand, they are considerably less than the highervalues observed in HBRAs, Kerala.

Of all the 65 locations monitored, 23% show less than 1mGy/a, 47% locations show the annual gamma
radiation dose level between 1-1.5 mGy/a while 23% show 1.5-2 mGy/a.Remaining 7% locations exhibit
annual dose in excess of 2 mGy/a (ref.Fig 12.6).

These levels are comparable with other regions of Singhbhum Uranium mineralised area. In certain
otherregions of the Country, elevated levels have been observed. The average annual gamma dose rate
in Keralais 1.40 mGy per year which is comparable or more than 70 % of the locations surveyed in the

study area.
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