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Dear Sir/Madam, 

 

 

Enclosed please find the monthly report on the activities of Health Physics Unit for the month 
ofMarch-2019 for your kind information and necessary action. 

 

Regards 

 

Yours Sincerely       

 
K.Sreekumar 

 Officer in Charge,HPU, IREL, MK 

 

  

Dr.SujataRadhakrishnan 

Officer in Charge, Health Physics Unit 

IREL, Udyogamandal 

 

Cc:  The Head, 

        IREL, MK 
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RADIOLOGICAL MONITORING AT IREL, MANAVALAKURICHI PLANT (MARCH-2019) 
 

1. Radiation Fields: 
Radiation field at different locations in the mining areas and plant measured during the month of 
MARCH, 2019 are presented in Table 1. Background radiation field at Guest House ranged from 
0.15 to 2.75µGyh-1. Radiation field at the MK beach area is in the range 0.15 –1.00µGyh-1. The 
background   radiation field inside the Minerals Separation Plant varied from 1.20 to 65.0 µGyh-1. 
The maximum fields were at the Monazite section, Rutile section, Zircon section, Garnet section and 
Monazite Exolon section. Dry mill tailings area showed radiation field ranging from 30.0 to37.0 µGyh-

1

2 Air monitoring:  

. Table 2 gives the radiation field in the plant premises. 

The results of analysis of airborne dust, 232Th and thoron daughters are provided in Table 3.  The 
gross dust concentration inside the plant varied from 0.13 to 3.60 mgm-3 (mean 1.61±0.99) 
(respirable = 25%; TLV= 4 mg.m-3).  The higher dust levels were observed at GarnetSection, 
Zircon(Old) Ground floor,Zircon(New)platform and Monazite Section .The air activity due to 232Th 
varied from 0.001to 0.137Bq.m-3 (mean= 0.031±0.042Bq.m-3

3. Environmental Air Samples: 

). The average dust levelsand air 
activities arehigherthan that of previous month. Higher concentrations of airborne thorium were 
observed at Monazite section,Zircon (old) groundfloor, Zircon [new] platform and Garnetground 
floor(average 39.09 % DAC). The average thoron daughter concentrations were higher than that of 
the previous month and varied from 0.37to 11.26 (mean = 2.70±2.96mWL). 

Data of environmental (plant premises) air samples collected from six locations is given in Table 4. 
232Th activity in the samples ranged from 1to 10mBqm-3

4.  Analysis of liquid Effluents: 

. These values are comparable with the 
ambient activity levels in natural high background radiation areas. Quarterly analysis of 
environmental air samples collected from a radial distance of 1 Km around the plant is provided in 
Table 5. 

 
The radioactivity levels in the Valliyar River water and Well water collected from a radial distance 
of one kilometer are given in Table 6. The levels are comparable with the natural concentration 
encountered at the high background radiation areas.  
 

5. Analysis of Solid Wastes: 

Results of the analysis of tailings from HUP and ETP (ZOP) solid waste are presented in Table7. The 
levels are comparable with natural concentrationprevailing in this area. 
  
Recommendation: 

(1) Continuous operation of MUP exhaust fans to be ensured to reduce air activity. 

(2) Spillage and accumulation of Monazite rich fraction in MSP is high. It may be controlled. 

 
Table: 1 Results of the radiation survey of the plant area (March -2019) Radiation field (µGy/ h) 

 
S.No LOCATION MIN MAX REMARKS 

1.  DWCP,Kottumangalam 3.00 50.0 Temporary drymill storage 

2.  HUP ground floor 0.50 2.60  

3.  HUP first floor 0.50 0.90  

4.  HUP concentrate 8.00 17.0  

5.  HUP tailings Area 0.10 0.20  

6.  Conc.sandgodown 6.00 30.0  
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7.  F.B.drier area 2.00 8.00 Sand Accumulation 

8.  Weighing room 0.90 1.30  

9.  Vibrating screen Section 1.80 7.50 Sand Accumulation 

10.  Rutile section  2.00 22.0 Sand Accumulation 

11.  H.T.Plant Section 1.20 17.0 Sand Accumulation 

12.  Ilmenite / Rutile readings 2.00 7.00  

13.  Zircon section 4.00 35.0 Sand Accumulation 

14.  Monazite exolons Section 8.00 20.0 Sand Accumulation 

15.  Monazite Section 5.00 65.0 Sand Accumulation 

16.  Garnet section 4.00 22.0 Sand Accumulation 

17.  Ilmenite section 2.50 15.0 Sand Accumulation 

18.  Monazite silos  (ground floor) 6.00 10.0  

19.  Road infront of godown 2.00 2.50  

20.  Monazite stores near ETP outside  80.0 85.0  

21.  New monazite store(outside walls) 20.0 25.0  

22.  Road out side 2.00 6.00  

23.  Monazite pumping area 7.00 10.0  
 

Table: 2 Radiation Survey results of the plant premises (March -2019) Radiation field - (µGy/hr) 
 

S.No Location Min Max Remarks 
1 In front of Precon&HUP Road 

 
1.20 1.70  

2 Dry Mill waste area 
 

30.0 37.0  

3 Con A yard 
 

8.00 17.0  

4 Guest House area 
 

0.15 2.75  

5 MK Beach 0.15 1.00  

6 Main Gate 0.40 1.40  

7 In front of Lab 0.70 1.30  

8 In front of Dry mill 1.50 4.00  

9 In front ZOP 2.00 5.50  

10 In front stores 1.20 1.50  

11 In front m/w/shop 1.50 1.80  

12 In front of Electrical w/s 1.50 1.80  

13 In front of civil section 1.80 3.00  

14 In front of canteen 1.40 3.20  

15 ETP area 10.0 35.0 Semi processed minerals stored 

16 Raw sand dump (HUP) 0.60 32.0 Drymill waste for processing 
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Table: 3 Air monitoring, Manavalakurichi Plant (March-2019) 
 

S. No 
Location 

Location 
 

Dust conc 
(mgm-3) 

Thorn daughters 
(mWL) 

232Th 
(Bq m-3) 

1 Vibratory screens platform 0.13 0.37 0.001 
2 Vibratory screens Ground floor 0.67 0.61 0.001 
3 Weighing room 1.07 2.60 0.008 
4 H.T.Platform East 1.33 0.75 0.004 
5 H T Ground floor East 1.33 1.04 0.008 
6 H.T.Platform West 2.00 0.59 0.004 
7 H.T Ground floor West 0.13 0.43 0.001 
8 Rutile  Platform 1.87 1.30 0.011 
9 Rutile Ground floor 0.40 2.56 0.021 

10 Garnet Platform 2.13 1.10 0.018 
11 Garnet  ground floor 3.60 1.99 0.048 
12 Zircon section (old) Platform 1.07 2.21 0.001 
13 Zircon Section (Old) ground floor 2.40 2.93 0.041 
14 Zircon section (New) Platform 3.20 4.35 0.087 
15 Zircon Section (New) ground floor 0.53 3.01 0.006 
16 Zircon air tables 1.20 0.43 0.006 
17 Monazite ground floor 2.80 8.03 0.089 
18 Monazite IRMS 2.20 7.44 0.114 
19 Monazite RCBMS 2.40 11.26 0.137 
20 Ilmenite Section  1.73 1.00 0.013 

 Limits TLV: 4.00 DAC: 1WL DAC: 0.22 
  No of Samples  = 29 

                 Average dust conc. = 1.61± 0.99mg m-3 

Average air activity  (232Th) = 0.031± 0.042Bq m-3 
 
 

 
 

    

Average air activity (Thoron daughters) = 2.70±2.96mWL 
 

Table 4: Air monitoring, plant premises - (March-2019) 
 

S. No LOCATION Dust mg/m3 Th(B)Mwl 232ThBqm-3 
1 In front of Lab 0.53 0.16 0.002 
2 In front of ZOP 0.13 0.14 0.002 
3 In front of Dry mill 1.07 0.61 0.007 
4 In front of Stores 0.53 0.41 0.001 
5 In front of E/W shop 1.87 0.55 0.010 
6 In front of canteen 0.27 0.33 0.001 

 
Table 5: Quarterly air activity-Environmental samples   (January-March, 2019) 

 

S.No Location Dust.con 
(mg m-3) 

Th (B) 
( mWL ) 

232Th 
( Bq m-3) 

1 Guest House Area 0.27 0.22 0.002 
2 Pillayar coil junction 0.80 0.35 0.001 
3 Periavilai 0.13 0.14 0.001 
4 HUP Tails Area 0.67 0.33 0.002 
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Table 6: Quarterly Analysis of Water samples (January-March, 2019) 
 

 
Table7: Analyses of Solid Tailings (February-2019) 

 

S.No Location 232Th (Bqg-1) MDL(Bqg-1) Regulatory limit (Bqg-1)    

1 HUP Tailings 0.043 0.022 1.0 

 

S. No Location Gross αBql-1 Gross βBql-1 

1. Pillayarcoil junction well 0.011 0.068 
2. Valliyar river water 0.010 0.046 
3. Guest House new well 0.016 0.060 
4. HUP Tails water 0.009 0.026 
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Government of India 

BHABHA ATOMIC RESEARCH CENTRE 

Health Physics Division 

Radiation Protection Section (Nuclear Fuel) 

Health Physics Unit 

 
 

Fax        :04651-237220                                                       Indian Rare Earths Ltd                                                                                                                      
Tel         :04651-238117 Manavalakurichy- 629252          
e.mail   :oic.hpu-mk@irel.co.in   Tamil Nadu, India     

 Date: 18-03-2019 

 

Dear Sir/Madam, 

 

 

Enclosed please find the monthly report on the activities of Health Physics Unit for the month 
ofFebruary-2019 for your kind information and necessary action. 

The non-radiological measurement of Respirable dust (PM10)and TDS/Chloride are now done by 
different agencies of IREL and same are not included in this report. 

 

Regards 

 

Yours Sincerely       

 
K.Sreekumar 

 Officer in Charge,HPU, IREL, MK 

 

  

Dr.SujataRadhakrishnan 

Officer in Charge, Health Physics Unit 

IREL, Udyogamandal 

 

Cc:  The Head, 

        IREL, MK 
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RADIOLOGICAL MONITORING AT IREL, MANAVALAKURICHI PLANT (FEBRUARY-2019) 
 

1. Radiation Fields: 
Radiation field at different locations in the mining areas and plant measured during the month of 
February, 2019 are presented in Table 1. Background radiation field at Guest House ranged from 
0.20 to 2.75µGyh-1. Radiation field at the MK beach area is in the range 0.20 –0.80 µGyh-1. The 
background   radiation field inside the Minerals Separation Plant varied from 1.00 to 80.0 µGyh-1. 
The maximum fields were at the Monazite section, Ilmenite section, Rutile section, Zircon section 
and Monazite Exolon section. Dry mill tailings area showed radiation field ranging from 28.0 to40.0 
µGyh-1

2 Air monitoring:  

. Table 2 gives the radiation field in the plant premises. 

The results of analysis of airborne dust, 232Th and thoron daughters are provided in Table 3.  The 
gross dust concentration inside the plant varied from 0.13 to 3.73 mgm-3 (mean 0.92±0.80) 
(respirable = 25%; TLV= 4 mg.m-3).  The higher dust levels were observed at HT platform East  and 
Monazite IRMS .The air activity due to 232Th varied from 0.001to 0.122Bq.m-3 (mean= 
0.025±0.032Bq.m-3

3. Environmental Air Samples: 

). The average dust levelsand air activities arelowerthan that of previous month. 
Higher concentrations of airborne thorium were observed at Monazite section,Zircon(old) 
groundfloor , Zircon [new] platform, H.T Section East and Rutile Platform(average 22.67 % DAC). The 
average thoron daughter concentrations were lower than that of the previous month and varied 
from 0.22to 8.08 (mean = 1.99±2.02mWL). 

Data of environmental (plant premises) air samples collected from six locations is given in Table 4. 
232Th activity in the samples ranged from 1to 6mBqm-3

 

. These values are comparable with the 
ambient activity levels in natural high background radiation areas. 

4. Analysis of Solid Wastes: 

Results of the analysis of tailings from HUP and ETP (ZOP) solid waste are presented in Table5. The 
levels are comparable with natural concentrationprevailing in this area. 
  
Recommendation: 

(1) Continuous operation of MUP exhaust fans to be ensured to reduce air activity. 

(2) Spillage and accumulation of Monazite rich fraction in MSP is high. It may be controlled. 

 

Table: 1 Results of the radiation survey of the plant area (February 2019) Radiation field (µGy/ h) 
 

S.No LOCATION MIN MAX REMARKS 

1.  DWCP,Kottumangalam 1.00 50.0 Temporary drymill storage 

2.  HUP ground floor 0.50 6.00  

3.  HUP first floor 0.50 0.70  

4.  HUP concentrate 15.0 20.0  

5.  HUP tailings Area 0.10 0.20  

6.  Conc.sandgodown 6.00 32.0  

7.  F.B.drier area 1.50 9.00 Sand Accumulation 
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8.  Weighing room 0.80 1.30  

9.  Vibrating screen Section 1.50 4.00  

10.  Rutile section  2.00 26.0 Sand Accumulation 

11.  H.T.Plant Section 1.20 16.0 Sand Accumulation 

12.  Ilmenite / Rutile readings 2.00 9.00  

13.  Zircon section 1.00 38.0 Sand Accumulation 

14.  Monazite exolons Section 8.00 20.0 Sand Accumulation 

15.  Monazite Section 8.00 80.0 Sand Accumulation 

16.  Garnet section 6.00 12.0 Sand Accumulation 

17.  Ilmenite section 2.50 20.0 Sand Accumulation 

18.  Monazite silos  (ground floor) 6.00 10.0  

19.  Road infront of godown 1.90 2.50  

20.  Monazite stores near ETP outside  90.0 100.0  

21.  New monazite store(outside walls) 20.0 25.0  

22.  Road out side 3.00 5.00  

23.  Monazite pumping area 9.00 10.0  

 
Table: 2 Radiation Survey results of the plant premises (February 2019) Radiation field - (µGy/hr) 

 
S.No Location Min Max Remarks 

1 In front of Precon&HUP Road 
 

1.00 1.20  

2 Dry Mill waste area 
 

28.0 40.0  

3 Con A yard 
 

15.0 20.0  

4 Guest House area 
 

0.20 2.75  

5 MK Beach 0.20 0.80  

6 Main Gate 0.50 1.40  

7 In front of Lab 0.80 0.90  

8 In front of Dry mill 1.00 4.00  

9 In front ZOP 2.00 5.50  

10 In front stores 1.30 1.50  

11 In front m/w/shop 1.50 1.60  

12 In front of Electrical w/s 1.50 1.60  

13 In front of civil section 2.00 3.00  

14 In front of canteen 2.00 3.00  

15 ETP area 15.0 30.0 Semi processed minerals stored 

16 Raw sand dump (HUP) 0.80 44.0 Drymill waste 
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Table: 3 Air monitoring, Manavalakurichi Plant (February-2019) 
 

S. No 
Location 

Location 
 

Dust conc 
(mgm-3) 

Thorn daughters 
(mWL) 

232Th 
(Bq m-3) 

1 Vibratory screens platform 0.40 0.43 0.001 
2 Vibratory screens Ground floor 0.13 0.28 0.001 
3 Weighing room 1.33 2.60 0.013 
4 H.T.Platform East 3.73 1.79 0.032 
5 H T Ground floor East 1.20 1.20 0.029 
6 H.T.Platform West 0.67 0.85 0.018 
7 H.T Ground floor West 0.13 0.28 0.001 
8 Rutile  Platform 1.07 1.28 0.025 
9 Rutile Ground floor 0.80 1.77 0.016 

10 Garnet Platform 0.67 1.44 0.002 
11 Garnet  ground floor 0.80 0.75 0.005 
12 Zircon section (old) Platform 1.07 1.34 0.016 
13 Zircon Section (Old) ground floor 0.67 1.46 0.023 
14 Zircon section (New) Platform 0.40 1.87 0.022 
15 Zircon Section (New) ground floor 0.80 3.19 0.013 
16 Zircon air tables 0.40 0.22 0.001 
17 Monazite ground floor 0.87 4.37 0.045 
18 Monazite IRMS 1.94 8.08 0.122 
19 Monazite RCBMS 1.27 5.83 0.101 
20 Ilmenite Section  0.13 0.73 0.004 

 Limits TLV: 4.00 DAC: 1WL DAC: 0.22 
  No of Samples  = 29 

                 Average dust conc. = 0.92± 0.80mg m-3 

Average air activity  (232Th) = 0.025± 0.032Bq m-3 
 
 

 
 

    

Average air activity (Thoron daughters) = 1.99 ±2.02mWL 
 

Table 4: Air monitoring, plant premises - (February-2019) 
 

S. No LOCATION Dust mg/m3 Th(B)Mwl 232ThBqm-3 
1 In front of Lab 0.27 0.12 0.001 
2 In front of ZOP 0.27 0.28 0.003 
3 In front of Dry mill 0.27 0.85 0.006 
4 In front of Stores 0.13 0.10 0.001 
5 In front of E/W shop 0.27 0.43 0.003 
6 In front of canteen 0.40 0.20 0.001 

 
 

Table5: Analyses of Solid Tailings (January-2019) 
 

S.No Location 232Th (Bqg-1) MDL(Bqg-1) Regulatory limit (Bqg-1)    

1 HUP Tailings 0.34 0.022 1.0 

2 ZOP solid waste  (Plant S.D) Nil Nil Nil 
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Government of India 

BHABHA ATOMIC RESEARCH CENTRE 

Health Physics Division 

Radiation Protection Section (Nuclear Fuel) 

Health Physics Unit 

 
 

Fax        :04651-237220                                                       Indian Rare Earths Ltd                                                                                                                      
Tel         :04651-238117 Manavalakurichy- 629252          
e.mail   :hpuiremk@ gmail.com Tamil Nadu, India     

 Date: 20-02-2019 

 

Dear Sir/Madam, 

 

 

Enclosed please find the monthly report on the activities of Health Physics Unit for the month 
ofJanuary-2019 for your kind information and necessary action. 

 

Regards 

 

Yours Sincerely       

 
K.Sreekumar 

 Officer in Charge,HPU, IREL, MK 

 

  

Dr.SujataRadhakrishnan 

Officer in Charge, Health Physics Unit 

IREL, Udyogamandal 

 

Cc:  The Head, 

        IREL, MK 
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RADIOLOGICAL MONITORING AT IREL, MANAVALAKURICHI PLANT (JANUARY-2019) 
 

1. Radiation Fields: 
Radiation field at different locations in the mining areas and plant measured during the month of 
January, 2019 are presented in Table 1. Background radiation field at Guest House ranged from 
0.10 to 2.20µGyh-1. Radiation field at the MK beach area is in the range 0.20 –0.80 µGyh-1. The 
background   radiation field inside the Minerals Separation Plant varied from 1.00 to 60.0 µGyh-1. 
The maximum fields were at the Monazite section, Garnet section, Rutile section, Zircon section and 
Monazite Exolon section. Dry mill tailings area showed radiation field ranging from 30.0 to47.0 µGyh-

1

2 Air monitoring:  

. Table 2 gives the radiation field in the plant premises. 

The results of analysis of airborne dust, 232Th and thoron daughters are provided in Table 3.  The 
gross dust concentration inside the plant varied from 0.13 to 3.94 mgm-3 (mean 1.26 ±0.86) 
(respirable = 25%; TLV= 4 mg.m-3).  The higher dust levels were observed at Monazite ground floor 
Monazite IRMS and Zircon [New] ground floor. The air activity due to 232Th varied from 0.002 to 0.166 
Bq.m-3 (mean= 0.036±0.043Bq.m-3

3. Environmental Air Samples: 

). The average dust levelsand air activities are higherthan that of 
previous month. Higher concentrations of airborne thorium were observed at Monazite 
section,Zircon(New) groundfloor , Zircon [old] section, H.T Platform west and Zircon Airtables 
(average 33 % DAC). The average thoron daughter concentrations were equal to that of the 
previous month and varied from 0.37to 8.68 (mean = 2.78±2.49mWL). 

Data of environmental (plant premises) air samples collected from six locations is given in Table 4. 
232Th activity in the samples ranged from 1to 11mBqm-3

The result of the air samples collected using High volume air sampler (Environ Tech) from various 
representative locations in the plant premises are provided in Table 5. The sampling duration was 5 
hours, continuous. The SPM & RPM varied from 105.29 to 176.21 and 39.95 to 93.62µgm

. These values are comparable with the 
ambient activity levels in natural high background radiation areas. 

-3, 
respectively. 232Th activities are varied from 0.1 to 0.3mBq m -3

 

. 

4. Analysis of Solid Wastes: 

Results of the analysis of tailings from HUP and ETP (ZOP) solid waste are presented in Table 6. The 
levels are comparable with natural concentrationprevailing in this area. 

5. Water quality Analysis: 

Water samples were collected from within and outside the plant premises. The details are 
provided in Table 7. 
  
Recommendation: 

(1) Continuous operation of MUP exhaust fans to be ensured to reduce air activity. 

(2) Spillage and accumulation of Monazite rich fraction in MSP is high. It may be controlled. 

 
Table: 1 Results of the radiation survey of the plant area (January 2019) Radiation field (µGy/ h) 

S.No LOCATION MIN MAX REMARKS 

1.  DWCP,Kottumangalam 1.00 70.0 Temporary drymill storage 

2.  HUP ground floor 1.00 2.00  

3.  HUP first floor 0.50 0.75  

4.  HUP concentrate 10.0 14.0  

5.  HUP tailings Area 0.10 0.30  

6.  Conc.sandgodown 6.00 30.0  
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7.  F.B.drier area 3.00 8.00 Sand Accumulation 

8.  Weighing room 1.30 1.50  

9.  Vibrating screen Section 2.00 8.00 Sand Accumulation 

10.  Rutile section  3.00 22.0 Sand Accumulation 

11.  H.T.Plant Section 1.50 18.0 Sand Accumulation 

12.  Ilmenite / Rutile readings 4.00 16.0 Sand Accumulation 

13.  Zircon section 1.00 45.0 Sand Accumulation 

14.  Monazite exolons Section 10.0 20.0 Sand Accumulation 

15.  Monazite Section 6.00 60.0 Sand Accumulation 

16.  Garnet section 5.00 24.0 Sand Accumulation 

17.  Ilmenite section 3.00 18.0 Sand Accumulation 

18.  Monazite silos  (ground floor) 8.00 10.0  

19.  Road infront of godown 1.50 2.00  

20.  Monazite stores near ETP outside  100.0 110.0  

21.  New monazite store(outside walls) 20.0 25.0  

22.  Road out side 3.00 5.00  

23.  Monazite pumping area 9.00 11.0  
 

 
Table: 2 Radiation Survey results of the plant premises (January 2019) Radiation field - (µGy/hr) 

S.No Location Min Max Remarks 
1 In front of Precon&HUP Road 

 
0.80 1.20  

2 Dry Mill waste area 
 

30.0 47.0  

3 Con A yard 
 

10.0 14.0  

4 Guest House area 
 

0.10 2.20  

5 MK Beach 0.20 0.80  

6 Main Gate 1.00 1.30  

7 In front of Lab 1.20 1.50  

8 In front of Dry mill 2.00 3.00  

9 In front ZOP 2.00 5.00  

10 In front stores 1.60 1.80  

11 In front m/w/shop 1.50 1.80  

12 In front of Electrical w/s 1.50 1.80  

13 In front of civil section 1.80 2.50  

14 In front of canteen 2.00 2.50  

15 ETP area 6.00 35.0 Semi processed minerals stored 

16 Raw sand dump (HUP) 1.00 21.0  
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Table: 3 Air monitoring, Manavalakurichi Plant (January-2019) 

S. No 
Location 

Location 
 

Dust conc 
(mgm-3) 

Thorn daughters 
(mWL) 

232Th 
(Bq m-3) 

1 Vibratory screens platform 0.80 0.57 0.004 
2 Vibratory screens Ground floor 0.13 0.53 0.002 
3 Weighing room 0.67 1.99 0.013 
4 H.T.Platform East 1.33 2.50 0.016 
5 H T Ground floor East 1.47 1.04 0.005 
6 H.T.Platform West 1.33 4.19 0.036 
7 H.T Ground floor West 0.13 0.37 0.004 
8 Rutile  Platform 1.60 2.99 0.015 
9 Rutile Ground floor 0.40 0.93 0.012 

10 Garnet Platform 1.73 0.96 0.016 
11 Garnet  ground floor 1.20 0.93 0.018 
12 Zircon section (old) Platform 0.67 2.80 0.052 
13 Zircon Section (Old) ground floor 0.53 2.47 0.041 
14 Zircon section (New) Platform 1.47 1.56 0.024 
15 Zircon Section (New) ground floor 2.00 4.23 0.035 
16 Zircon air tables 1.47 1.79 0.038 
17 Monazite ground floor 3.94 8.68 0.129 
18 Monazite IRMS 2.27 8.55 0.166 
19 Monazite RCBMS 1.34 6.33 0.076 
20 Ilmenite Section  0.80 2.24 0.015 

 Limits TLV: 4.00 DAC: 1WL DAC: 0.22 
  No of Samples  = 29 

                 Average dust conc. = 1.26± 0.86 mg m-3 

Average air activity  (232Th) = 0.036± 0.043Bq m-3 
 
 

 
 

    

Average air activity (Thoron daughters) = 2.78±2.49mWL 
 

Table 4: Air monitoring, plant premises - (January-2019) 
 

S. No LOCATION Dust mg/m3 Th(B)Mwl 232ThBqm-3 
1 In front of Lab 0.13 0.47 0.001 
2 In front of ZOP 0.27 0.35 0.004 
3 In front of Dry mill 1.07 1.18 0.011 
4 In front of Stores 0.40 0.41 0.004 
5 In front of E/W shop 0.13 0.41 0.005 
6 In front of canteen 0.27 0.35 0.003 

 
Table 5: Air monitoring, Plant premises, using high volume air sample (5hr duration)(December-2018) 

 

S.No Date Location SPM 
µgm m-3 

RPM 
µgm m-3 

232Th 
Bq m-3 

1 29-01-2019 Top of Canteen 121.02 39.95 0.0001 

2 25-01-2019 Top of R&D 173.19 93.62 0.0001 

3 11-01-2019 Top of   Rest shed 130.69 89.95 0.0002 

4 31-01-2019 Top of Civil 105.29 62.96 0.0003 

5 02-01-2019 Top of Dispensary 176.21 51.21 0.0002 
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Table 6: Analyses of Solid Tailings (December-2018) 

 
S.No Location 232Th (Bqg-1) MDL(Bqg-1) Regulatory limit (Bqg-1)    

1 HUP Tailings 0.41 0.022          1.0 
2 ZOP solid waste  (Plant S.D) Nil Nil          Nil 

 
Table: 7 Water Quality parameters of Environmental Water Samples (January-2018) 

 
Sl. No 

  
Location 

  
PH 

  
TDS T.Chlorides T.Hardness 

Ppm Ppm Ppm 
1 Office new well ,IREL, MK 7.60 334 91.12 251 
2 Office old well, IREL, MK 7.30 316 99.56 290 
3 Canteen well, IREL, MK 7.90 358 95.34 241 
4 Zirconium Oxide Plant, IREL, MK 7.70 220 120 220 
5 Valliyar river,N8o08’40.0”E77o18’31.0” 6.90 90 88.44 120 
6 Muttom,N8o07’38.6”E77o19’03.7” 6.90 342 155 210 
7 Tank Near Laboratory, IREL, MK 7.70 420 156 240 
8 Guest house out west well, IREL, MK 7.60 140 150 261 
9 Guest house new well, IREL, MK 7.80 400 168 340 

10 Pillaiyarcoil JunctionN8o09’12.8”E77o18’02.5” 7.20 223 99.34 180 
11 Kootumangalam,N8o09’24.0”E77o17’25.6” 7.00 297 142 161 
12 Sea water, IREL, MK 7.80 22650 25150 10997 
13 Colachel,N8o10’02.9”E77o16’07.0” 6.80 88 90.54 80.28 
14 IRE Drinking Water, IREL, MK 7.20 276 121 162 
15 Esanthangu N 8o.13’24.93” E 77o.32’90.87” 6.90 590 398 211 
16 Kadiapattinam N8o08’11.3”E77o18’19.0” 8.00 332 312 322 
17 Ammandivilai 7.20 53 68.54 80.54 
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RADIOLOGICAL MONITORING AT IREL, MANAVALAKURICHI PLANT (DECEMBER-2018) 
 

1. Radiation Fields: 
Radiation field at different locations in the mining areas and plant measured during the month of 
December, 2018, are presented in Table 1. Background radiation field at Guest House ranged from 
0.50 to 2.50µGyh-1. Radiation field at the MK beach area is in the range 0.60 –1.00µGyh-1. The 
background   radiation field inside the Minerals Separation Plant varied from 1.00 to 100.0 µGyh-1. 
The maximum fields were at the Monazite section. Dry mill tailings area showed radiation field 
ranging from 28.0 to35.0 µGyh-1

2 Air monitoring:  

. Table 2 gives the radiation field in the plant premises. 

The results of analysis of airborne dust, 232Th and thoron daughters are provided in Table 3.  The 
gross dust concentration inside the plant varied from 0.13 to 2.13 mgm-3 (mean 0.96±0.55) 
(respirable = 25%; TLV= 4 mg.m-3).  The higher dust levels were observed at Zircon Airtables. The air 
activity due to 232Th varied from 0.001to 0.136 Bq.m-3 (mean= 0.025±0.038 Bq.m-3

3. Environmental Air Samples: 

). The average dust 
levelsand air activities are higherthan that of previous month. Higher concentrations of airborne 
thorium were observed at Monazite section,Zircon(New) groundfloor and Zircon Airtables (average 
34 % DAC). The average thoron daughter concentrations were higher than that of the previous 
month and varied from 0.28 to 7.20 (mean = 2.81 ±1.88mWL). 

Data of environmental (plant premises) air samples collected from six locations is given in Table 4. 
232Th activity in the samples ranged from 3 to 7 mBqm-3

The result of the air samples collected using High volume air sampler (Environ Tech) from various 
representative locations in the plant premises are provided in Table 5. The sampling duration was 5 
hours, continuous. The SPM & RPM varied from 127.76 to 194.92 and 46.82 to 95.87 µgm

. These values are comparable with the 
ambient activity levels in natural high background radiation areas. 

-3, 
respectively. 232Th activities are varied from 0.1 to 0.3mBq m -3

Quarterly analysis of environmental air samples collected from a radial distance of 1 Km around the 
plant is provided in Table 6. 

. 

4.  Analysis of liquid Effluents: 
 
The radioactivity levels in the Valliyar River water and Well water collected from a radial distance 
of one kilometer are given in Table 7. The levels are comparable with the natural concentration 
encountered at the high background radiation areas.  
 

5. Analysis of Solid Wastes: 

Results of the analysis of tailings from HUP and ETP (ZOP) solid waste are presented in Table8. The 
levels are comparable with natural concentrationprevailing in this area. 

6. Water quality Analysis: 

Water samples were collected from within and outside the plant premises. The details are 
provided in Table 9. 
  
Recommendation: 

(1) Continuous operation of MUP exhaust fans to be ensured to reduce air activity. 

(2) Spillage and accumulation of Monazite rich fraction in MSP is high. It may be controlled. 
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Table: 1 Results of the radiation survey of the plant area (December-2018) Radiation field (µGy/ h) 
 

S.No LOCATION MIN MAX REMARKS 
1.  DWCP,Kottumangalam 1.00 70.0 Temporarily Drymill stored 
2.  HUP ground floor 1.00 2.30  
3.  HUP first floor 0.40 0.60  
4.  HUP concentrate 6.00 20.0  
5.  HUP tailings Area 0.10 0.20  
6.  Conc.sandgodown 7.00 12.0  
7.  F.B.drier area 3.00 10.0 Sand Accumulation 
8.  Weighing room 1.50 1.80  
9.  Vibrating screen Section 3.00 9.00 Sand Accumulation 
10.  Rutile section  3.00 23.0 Sand Accumulation 
11.  H.T.Plant Section 1.50 16.0 Sand Accumulation 
12.  Ilmenite / Rutile readings 2.80 10.0 Sand Accumulation 
13.  Zircon section 1.00 45.0 Sand Accumulation 
14.  Monazite exolons Section 10.0 30.0 Sand Accumulation 
15.  Monazite Section 8.00 100.0 Sand Accumulation 
16.  Garnet section 5.00 16.0  
17.  Ilmenite section 3.00 25.0 Sand Accumulation 
18.  Monazite silos  (ground floor) 8.00 10.0  
19.  Road infront of godown 2.50 3.00  
20.  Monazite stores near ETP outside  90.0 100.0  
21.  New monazite store(outside walls) 20.0 25.0  
22.  Road out side 2.00 7.00  
23.  Monazite pumping area 9.00 11.0  

 
Table: 2 Radiation Survey results of the plant premises (December-2018) Radiation field - (µGy/hr) 

 
S.No Location Min Max Remarks 

1 In front of Precon&HUP Road 
 

1.00 1.60  
2 Dry Mill waste area 

 
28.0 35.0  

3 Con A yard 
 

6.00 20.0  
4 Guest House area 

 
0.50 2.50  

5 MK Beach 0.60 1.00  
6 Main Gate 1.00 1.20  
7 In front of Lab 1.00 1.40  
8 In front of Dry mill 2.00 3.00  
9 In front ZOP 2.20 5.00  

10 In front stores 1.50 1.80  
11 In front m/w/shop 1.80 2.00  
12 In front of Electrical w/s 1.80 2.20  
13 In front of civil section 2.00 2.50  
14 In front of canteen 2.00 3.00  
15 ETP area 10.0 25.0 Semi processed mineral stored 
16 Raw sand dump (HUP) 0.60 18.0  
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Table: 3 Air monitoring, Manavalakurichi Plant (December-2018) 

S. No 
Location 

Location 
 

Dust conc 
(mgm-3) 

Thorn daughters 
(mWL) 

232Th 
(Bq m-3) 

1 Vibratory screens platform 0.27 0.28 0.001 
2 Vibratory screens Ground floor 0.13 0.28 0.002 
3 Weighing room 0.67 2.95 0.004 

       4 H.T.Platform East 0.67 1.99 0.003 
5 H T Ground floor East 0.53 2.24 0.001 
6 H.T.Platform West 0.93 3.78 0.010 
7 H.T Ground floor West 1.60 1.48 0.013 
8 Rutile  Platform 1.07 3.68 0.007 
9 Rutile Ground floor 1.07 2.70 0.007 

   10 Garnet Platform 1.20 2.66 0.016 
11 Garnet  ground floor 1.47 1.32 0.008 
12 Zircon section (old) Platform 0.27 1.24 0.004 
13 Zircon Section (Old) ground floor 1.07 2.74 0.023 
14 Zircon section (New) Platform 0.40 2.84 0.013 
15 Zircon Section (New) ground floor 0.93 5.06 0.030 
16 Zircon air tables 2.13 2.72 0.038 
17 Monazite ground floor 1.00 2.85 0.048 
18 Monazite IRMS 1.40 7.05 0.120 
19 Monazite RCBMS 1.87 7.20 0.136 
20 Ilmenite Section  0.53 1.12 0.013 

 Limits TLV: 4.00 DAC: 1WL DAC: 0.22 
  No of Samples  = 29 

                 Average dust conc. = 0.96    ± 0.55mg m-3 

Average air activity  (232Th) = 0.025  ± 0.038 Bq m-3 
 
 

 
 

    

Average air activity (Thoron daughters) = 2.81    ±1.88mWL 
 

Table 4: Air monitoring, plant premises - (December- 2018) 
 

S. No LOCATION Dust mg/m3 Th(B)Mwl 232ThBqm-3 
1 In front of Lab 0.53 0.43 0.004 
2 In front of ZOP 0.93 0.41 0.003 
3 In front of Dry mill 1.20 1.04 0.004 
4 In front of Stores 0.13 0.45 0.004 
5 In front of E/W shop 0.27 0.45 0.007 
6 In front of canteen 0.13 0.20 0.004 

 
Table 5: Air monitoring, Plant premises, using high volume air sample (5hr duration)(December-2018) 

 

S.No Date Location SPM 
µgm m-3 

RPM 
µgm m-3 

232Th 
Bq m-3 

1 22-12-2018 Top of Canteen 180.63 88.25 0.0001 

2 26-12-2018 Top of R&D 127.76 46.82 0.0002 

3 27-12-2018 Top of   Rest shed 147.62 59.37 0.0001 

4 24-12-2018 Top of Civil 177.46 85.08 0.0002 

5 28-12-2018 Top of Dispensary 194.92 95.87 0.0003 
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Table 6: Quarterly air activity-Environmental samples   (October-December, 2018) 
 

S.No Location Dust.con 
  

Th (B) 
   

232Th 
   1 Guest House Area 0.40 0.79 0.002 

2 Pillayar coil junction 0.27 0.51 0.002 
3 Periavilai 0.13 0.46 0.002 
4 HUP Tails Area 0.13 0.65 0.004 

 
Table 7: Quarterly Analysis of Water samples (October-December, 2018) 

 

 
Table8: Analyses of Solid Tailings (November-2018) 

 
S.No Location 232Th (Bqg-1) MDL(Bqg-1) Regulatory limit (Bqg-1)    

1 HUP Tailings 0.45 0.022          1.0 
2 ZOP solid waste  (Plant S.D) Nil Nil          Nil 

 
Table: 9 Water Quality parameters of Environmental Water Samples (December-2018) 

 
Sl. No 

  
Location 

  
PH 

  
TDS T.Chlorides T.Hardness 

Ppm Ppm Ppm 
1 Office new well ,IREL, MK 7.2 

 
 
 

310 85.34 241 
2 Office old well, IREL, MK 7.3 282 71.12 241 
3 Canteen well, IREL, MK 7.6 340 88 263 
4 Zirconium Oxide Plant, IREL, MK 7.7 199 113 201 
5 Valliyar river,N8o08’40.0”E77o18’31.0” 6.7 86 80.54 120 
6 Muttom,N8o07’38.6”E77o19’03.7” 7.1 340 142 201 
7 Tank Near Laboratory, IREL, MK 7.5 420 156 220 
8 Guest house out west well, IREL, MK 7.3 130 142 241 
9 Guest house new well, IREL, MK 7.6 360 128 322 

10 Pillaiyarcoil JunctionN8o09’12.8”E77o18’02.5” 7.0 215 99.56 161 
11 Kootumangalam,N8o09’24.0”E77o17’25.6” 7.0 272 113 161 
12 Sea water, IREL, MK 7.8 22500 25803 11096 
13 Colachel,N8o10’02.9”E77o16’07.0” 6.7 86 99.6 80 
14 IRE Drinking Water, IREL, MK 7.1 252 113 140 
15 Esanthangu 6.7 155 298 241 
16 Kadiapattinam N8o08’11.3”E77o18’19.0” 7.6 318 312 362 
17 Ammandivilai 7.5 57 80.54 80 

 

S. No Location Gross α 
Bql-1 

Gross β 
Bql-1 

1. Pillayarcoil junction well 0.003 0.009 

2. Valliyar river water 0.001 0.004 
3. Guest House new well 0.006 0.011 
4. HUP Tails water 0.009 0.016 
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RADIOLOGICAL MONITORING AT IREL, MANAVALAKURICHI PLANT (NOVEMBER-2018) 
 

1. Radiation Fields: 
Radiation field at different locations in the mining areas and plant measured during the month of 
November, 2018, are presented in Table 1. Background radiation field at Guest House ranged from 
1.00 to3.00 µGyh-1. Radiation field at the MK beach area is in the range 0.60 –1.40µGyh-1. The 
background   radiation field inside the Minerals Separation Plant varied from 1.00 to 100.0 µGyh-1. 
The maximum fields were at the Monazitesection and Zircon section. Dry mill tailings area showed 
radiation field ranging from 30.0 to35.0 µGyh-1

2 Air monitoring:  

. Table 2 gives the radiation field in the plant 
premises. 

The results of analysis of airborne dust, 232Th and thoron daughters are provided in Table 3.  The 
gross dust concentration inside the plant varied from 0.13 to 2.40 mgm-3 (mean 0.74±0.63) 
(respirable = 25%; TLV= 4 mg.m-3).  The higher dust levels were observed at Monazite ground 
floorandRutile groundfloor. The air activity due to 232Th varied from 0.001to 0.119Bq.m-3 (mean= 
0.020±0.034Bq.m-3

3. Environmental Air Samples: 

). The average dust levels are lower than that of previous month and air activities 
are higherthan that of previous month. Higher concentrations of airborne thorium were observed at 
Monazite Section and Rutile Platform (average 35 % DAC). The average thoron daughter 
concentrations were lowthan that of the previous month and varied from 0.22to 4.72(mean = 1.50 
±1.26mWL). 

Data of environmental (plant premises) air samples collected from six locations is given in Table 4. 
232Th activity in the samples ranged from 1to 4mBqm-3

The result of the air samples collected using High volume air sampler (Environ Tech) from various 
representative locations in the plant premises are provided in Table 5. The sampling duration was 8 
hours, continuous. The SPM & RPM varied from 52.12 to 198.81 and 27.51 to 94.05µgm

. These values are comparable with the 
ambient activity levels in natural high background radiation areas. 

-3, respectively. 
232Th activityis 0.1mBq m -3

4. Analysis of Solid Wastes: 

. 

Results of the analysis of tailings from HUP and ETP (ZOP) solid waste are presented in Table6. The 
levels are comparable with natural concentrationprevailing in this area. 

5. Water quality Analysis: 

Water samples were collected from within and outside the plant premises. The details are 
provided in Table 7. 
  
Recommendation: 

(1) Spillage and accumulation of Monazite rich fraction in MSP is high and contributed higher 
radiation exposure. It may be controlled immediately.  

 

Table: 1 Results of the radiation survey of the plant area (November-2018) Radiation field (µGy/ h) 
 

S.No LOCATION MIN MAX REMARKS 

1.  DWCP,Kottumangalam 1.00 70.0 Drymill temporary strorage 

2.  HUP ground floor 0.60 1.00  

3.  HUP first floor 0.60 0.80  

4.  HUP concentrate 6.00 10.0  

5.  HUP tailings Area 0.10 0.20  

6.  Conc.sandgodown 4.00 20.0  

21



7.  F.B.drier area 3.00 9.00  

8.  Weighing room 0.90 1.30  

9.  Vibrating screen Section 2.00 7.00 Sand Accumulation 

10.  Rutile section  3.00 20.0 Sand Accumulation 

11.  H.T.Plant Section 1.20 15.0 Sand Accumulation 

12.  Ilmenite / Rutile readings 3.00 16.0 Sand Accumulation 

13.  Zircon section 1.00 35.0 Sand Accumulation 

14.  Monazite exolons Section 10.0 22.0 Sand Accumulation 

15.  Monazite Section 9.00 100.0 Sand Accumulation 

16.  Garnet section 8.00 16.0 Sand Accumulation 

17.  Ilmenite section 4.00 20.0 Sand Accumulation 

18.  Monazite silos  (ground floor) 8.00 11.0  

19.  Road infront of godown 2.00 2.50  

20.  Monazite stores near ETP outside  100.0 120.0  

21.  New monazite store(outside walls) 20.0 25.0  

22.  Road out side 2.00 7.00  

23.  Monazite pumping area 9.00 12.0  
 
Table: 2 Radiation Survey results of the plant premises (November-2018) Radiation field - (µGy/hr) 

 
S.No Location Min Max Remarks 

1 In front of Precon&HUP Road 
 

0.80 1.00  

2 Dry Mill waste area 
 

30.0 35.0  

3 Con A yard 
 

6.00 10.0  

4 Guest House area 
 

1.00 3.00  

5 MK Beach 0.60 1.40  

6 Main Gate 1.00 1.30  

7 In front of Lab 0.80 1.20  

8 In front of Dry mill 2.00 3.00  

9 In front ZOP 3.00 4.00  

10 In front stores 1.50 1.80  

11 In front m/w/shop 1.70 2.00  

12 In front of Electrical w/s 1.70 2.00  

13 In front of civil section 2.00 2.50  

14 In front of canteen 2.00 2.50  

15 ETP area 10.0 25.0  

16 Raw sand dump (HUP) 1.40 15.0 Drymill tailings 
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Table: 3 Air monitoring, Manavalakurichi Plant (November-2018) 

S. No 
Location 

Location 
 

Dust conc 
(mgm-3) 

Thorn daughters 
(mWL) 

232Th 
(Bq m-3) 

1 Vibratory screens platform 0.13 0.26 0.001 
2 Vibratory screens Ground floor 0.53 0.47 0.001 
3 Weighing room 0.27 1.85 0.004 

       4 H.T.Platform East 0.80 1.34 0.008 
5 H T Ground floor East 1.07 1.67 0.016 
6 H.T.Platform West 0.53 0.98 0.003 
7 H.T Ground floor West 0.40 0.22 0.001 
8 Rutile  Platform 2.40 1.36 0.029 
9 Rutile Ground floor 0.27 1.97 0.002 

   10 Garnet Platform 0.13 0.39 0.010 
11 Garnet  ground floor 1.07 1.40 0.013 
12 Zircon section (old) Platform 0.67 0.85 0.007 
13 Zircon Section (Old) ground floor 0.53 2.07 0.022 
14 Zircon section (New) Platform 0.40 0.69 0.001 
15 Zircon Section (New) ground floor 0.13 0.77 0.001 
16 Zircon air tables 0.13 0.55 0.002 
17 Monazite ground floor 1.94 3.53 0.061 
18 Monazite IRMS 1.07 3.96 0.103 
19 Monazite RCBMS 1.60 4.72 0.119 
20 Ilmenite Section  0.67 0.87 0.004 

 Limits TLV: 4.00 DAC: 1WL DAC: 0.22 
  No of Samples  = 29 

                 Average dust conc. = 0.74±0.63 mg m-3 

Average air activity  (232Th) = 0. 020±0.034Bq m-3 

Average air activity (Thoron daughters) = 1.50 ±1.26 mWL 
 

Table 4: Air monitoring, plant premises - (November- 2018) 
 

S. No LOCATION Dust mg/m3 Th(B)Mwl 232ThBqm-3 
1 In front of Lab 0.13 0.08 0.002 
2 In front of ZOP 0.27 0.22 0.003 
3 In front of Dry mill 0.67 0.53 0.004 
4 In front of Stores 0.80 0.16 0.001 
5 In front of E/W shop 0.53 0.12 0.002 
6 In front of canteen 0.27 0.08 0.001 

 
Table 5:Air monitoring, Plant premises, using high volume air sample (8 hr duration)(November-2018) 

 

S.No Date Location SPM 
µgm m-3 

RPM 
µgm m-3 

232Th 
Bq m-3 

1 28-11-2018 Top of Canteen 198.81 94.05 0.0001 
2 20-11-2018 Top of R&D 135.18 73.58 0.0001 

3 23-11-2018 Top of   Rest shed 129.50 30.65 0.0001 

4 27-11-2018 Top of civil 134.59 90.82 0.0001 

5 22-11-2018 Top of Dispensary 52.12 27.51 0.0001 
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Table6: Analyses of Solid Tailings (October-2018) 
 

S.No Location 232Th (Bqg-1) MDL(Bqg-1) Regulatory limit (Bqg-1)    

1 HUP Tailings 0.048 0.022 1.0 

2 ZOP solid waste  (Plant S.D) Nil Nil Nil 

 
Table: 7 Water Quality parameters of Environmental Water Samples (November-2018) 

 

Sl. No 
  

Location 
  

PH 
  

TDS T.Chlorides T.Hardness 

Ppm Ppm Ppm 

1 Office new well ,IREL, MK 7.2 300 71.1 281 

2 Office old well, IREL, MK 7.1 341 99.6 241 

3 Canteen well, IREL, MK 7.4 370 128 241 

4 Zirconium Oxide Plant, IREL, MK 7.6 370 142 161 

5 Valliyar river,N8o08’40.0”E77o18’31.0” 6.0 105 42.6 80 

6 Muttom,N8o07’38.6”E77o19’03.7” 6.3 370 128 201 

7 Tank Near Laboratory, IREL, MK 7.0 90 71.1 161 

8 Guest house out west well, IREL, MK 7.3 250 156 241 

9 Guest house new well, IREL, MK 7.5 340 142 222 

10 Pillaiyarcoil JunctionN8o09’12.8”E77o18’02.5” 6.9 295 85.3 120 

11 Kootumangalam,N8o09’24.0”E77o17’25.6” 6.7 276 99.6 161 

12 Sea Water 7.5 28400 23144 10068 

13 Colachel,N8o10’02.9”E77o16’07.0” 6.0 210 99.6 201 

14 IRE Drinking Water, IREL, MK 7.0 200 113 120 

15 Esanthangu,N8o07’54.9”E77o19’43.8” 6.7 350 298 201 

16 Kadiapattinam N8o08’11.3”E77o18’19.0” 7.4 320 298 322 

17 Ammandivilai 6.9 86 42.7 161 
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RADIOLOGICAL MONITORING AT IREL, MANAVALAKURICHI PLANT (OCTOBER-2018) 
 

1. Radiation Fields: 
Radiation field at different locations in the mining areas and plant measured during the month of 
October, 2018, are presented in Table 1. Background radiation field at Guest House ranged from 
1.00 to3.00 Gyh-1. Radiation field at the MK beach area is in the range 0.50 –1.20Gyh-1. The 
background   radiation field inside the Minerals Separation Plant varied from 1.00 to 120.0 Gyh-1. 
The maximum fields were at the Monazitesection, Monazite Exolon section and Zircon section. Dry 
mill tailings area showed radiation field ranging from 30.0 to35.0 Gyh-1. Table 2 gives the radiation 
field in the plant premises. 

2 Air monitoring:  

The results of analysis of airborne dust, 232Th and thoron daughters are provided in Table 3.  The 
gross dust concentration inside the plant varied from 0.27 to 3.54 mgm-3 (mean1.05 0.81) 
(respirable = 25%; TLV= 4 mg.m-3).  The higher dust levels were observed at Monazite RCBMS, 
Monazite IRMS andRutile Platform. The air activity due to 232Th varied from 0.001to 0.081Bq.m-3 
(mean= 0.0120.018 Bq.m-3). The average dust levels are higher than that of previous month and air 
activities are slightly higherthan that of previous month. Higher concentrations of airborne thorium 
were observed at Monazite RCBMS, Zircon [Old] Platform and Garnet Platform (average 20 % 
DAC). The average thoron daughter concentrations were higher than that of the previous month 
and varied from 0.28 to 8.33(mean = 2.30  2.27mWL). 

3. Environmental Air Samples: 

Data of environmental (plant premises) air samples collected from six locations is given in Table 4. 
232Th activity in the samples ranged from 1to 4mBqm-3. These values are comparable with the 
ambient activity levels in natural high background radiation areas. 

The result of the air samples collected using High volume air sampler (Environ Tech) from various 
representative locations in the plant premises are provided in Table 5. The sampling duration was 8 
hours, continuous. The SPM & RPM varied from 87.55 to 187.72 and 16.67 to 97.24gm-3, respectively. 
232Th activities are varied from 0.1 to 0.4mBq m -3. 

4. Analysis of Solid Wastes: 

Results of the analysis of tailings from HUP and ETP (ZOP) solid waste are presented in Table6. The 
levels are comparable with natural concentrationprevailing in this area. 

5. Water quality Analysis: 

Water samples were collected from within and outside the plant premises. The details are 
provided in Table 7. 

  
Recommendation: 

(1) Continuous operation of MUP exhaust fans to be ensured to reduce air activity. 

(2) Spillage and accumulation of Monazite rich fraction in MSP is high. It may be controlled. 

 

Table: 1 Results of the radiation survey of the plant area (October-2018) Radiation field (Gy/ h) 
 

S.No LOCATION MIN MAX REMARKS 

1.  DWCP,Kottumangalam 3.00 40.0 Drymill waste storage 

2.  HUP ground floor 1.00 2.00  

3.  HUP first floor 0.50 0.70  

4.  HUP concentrate 5.00 8.00  

5.  HUP tailings Area 0.20 0.30  
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6.  Conc.sandgodown 6.00 30.0  

7.  F.B.drier area 3.00 9.00 Sand Accumulation 

8.  Weighing room 0.90 1.30  

9.  Vibrating screen Section 1.60 8.00 Sand Accumulation 

10.  Rutile section  2.00 20.0 Sand Accumulation 

11.  H.T.Plant Section 1.20 15.0 Sand Accumulation 

12.  Ilmenite / Rutile readings 3.00 16.0 Sand Accumulation 

13.  Zircon section 2.00 50.0 Sand Accumulation 

14.  Monazite exolons Section 9.00 40.0 Sand Accumulation 

15.  Monazite Section 6.00 120.0 Sand Accumulation 

16.  Garnet section 4.00 12.0 Sand Accumulation 

17.  Ilmenite section 3.00 13.0 Sand Accumulation 

18.  Monazite silos  (ground floor) 8.00 10.0  

19.  Road infront of godown 2.00 2.50  

20.  Monazite stores near ETP outside  80.0 120.0  

21.  New monazite store(outside walls) 20.0 25.0  

22.  Road out side 2.00 6.00  

23.  Monazite pumping area 8.00 10.0  

 
Table: 2 Radiation Survey results of the plant premises (October-2018) Radiation field - (Gy/hr) 

 

S.No Location Min Max Remarks 

1 In front of Precon&HUP Road 
 

1.20 1.50  

2 Dry Mill waste area 
 

30.0 35.0  

3 Con A yard 
 

5.00 8.00  

4 Guest House area 
 

1.00 3.00  

5 MK Beach 0.50 1.20  

6 Main Gate 0.80 1.60  

7 In front of Lab 0.60 0.80  

8 In front of Dry mill 1.00 3.00  

9 In front ZOP 2.00 5.00  

10 In front stores 1.40 1.60  

11 In front m/w/shop 1.50 1.70  

12 In front of Electrical w/s 1.40 1.60  

13 In front of civil section 2.00 3.00  

14 In front of canteen 2.00 2.50  

15 ETP area 15.0 30.0 Semi processed mineral stored 

16 Raw sand dump (HUP) 0.50 2.50  
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Table: 3 Air monitoring, Manavalakurichi Plant (October-2018) 

S. No 
Location 

Location 
 

Dust conc 
(mgm-3) 

Thorn daughters 
(mWL) 

232Th 
(Bq m-3) 

1 Vibratory screens platform 0.40 0.49 0.001 
2 Vibratory screens Ground floor 0.53 0.28 0.003 
3 Weighing room 0.27 2.32 0.001 

       4 H.T.Platform East 1.07 0.89 0.003 
5 H T Ground floor East 1.33 1.06 0.004 
6 H.T.Platform West 0.80 1.65 0.006 
7 H.T Ground floor West 0.27 0.69 0.003 
8 Rutile  Platform 2.00 0.85 0.004 
9 Rutile Ground floor 0.67 0.98 0.003 

   10 Garnet Platform 0.53 4.19 0.024 
11 Garnet  ground floor 0.93 3.62 0.010 
12 Zircon section (old) Platform 1.60 1.46 0.024 
13 Zircon Section (Old) ground floor 0.80 1.87 0.012 
14 Zircon section (New) Platform 0.80 3.09 0.009 
15 Zircon Section (New) ground floor 0.80 2.28 0.009 
16 Zircon air tables 1.07 0.53 0.013 
17 Monazite ground floor 0.87 2.97 0.019 
18 Monazite IRMS 2.40 7.80 0.010 
19 Monazite RCBMS 3.54 8.33 0.081 
20 Ilmenite Section  0.40 0.55 0.003 

 Limits TLV: 4.00 DAC: 1WL DAC: 0.22 
  No of Samples = 29 

                 Average dust conc. = 1.05 0.81 mg m-3 

Average air activity  (232Th) = 0. 012 0.018 Bq m-3 

Average air activity (Thoron daughters) = 2.302.27 mWL 
 

Table 4: Air monitoring, plant premises - (October- 2018) 
 

S. No LOCATION Dust mg/m3 Th(B)Mwl 232ThBqm-3 
1 In front of Lab 0.13 0.28 0.001 
2 In front of ZOP 0.13 0.33 0.001 
3 In front of Dry mill 0.13 0.98 0.001 
4 In front of Stores 1.47 0.33 0.001 
5 In front of E/W shop 0.27 0.20 0.004 
6 In front of canteen 0.27 0.16 0.001 

 
Table 5:Air monitoring, Plant premises, using high volume air sample (8 hr duration)(October-2018) 

 

S.No Date Location SPM 
gm m-3 

RPM 
gm m-3 

232Th 
Bq m-3 

1 25-10-2018 Top of Canteen 133.11 60.09   00.0003.000 

2 27-10-2018 Top of R&D 124.56 63.45 0.0001 

3 23-10-2018 Top of   Rest shed 187.72 16.67 0.00010 

4 26-10-2018 Top of civil 183.21 97.24 0.0004 

5 24-10-2018 Top of Dispensary 87.55 49.81   0.00010 
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Table6: Analyses of Solid Tailings (September-2018) 

 

S.No Location 232Th (Bqg-1) MDL(Bqg-1) 
Regulatory limit (Bqg-1)   

1 HUP Tailings 0.036 0.022 1.0 

2 ZOP solid waste  (Plant S.D) Nil Nil Nil 

 
Table: 7 Water Quality parameters of Environmental Water Samples (October-2018) 

 

Sl. No 
  

Location 
  

PH 
  

TDS T.Chlorides T.Hardness 

Ppm Ppm Ppm 

1 Office new well ,IREL, MK 7.3 290 85 201 

2 Office old well, IREL, MK 7.7 350 114 201 

3 Canteen well, IREL, MK 7.4 300 142 281 

4 Zirconium Oxide Plant, IREL, MK 7.6 210 100 161 

5 Valliyar river,N8o08’40.0”E77o18’31.0” 6.5 110 43 120 

6 Muttom,N8o07’38.6”E77o19’03.7” 6.8 280 113 280 

7 Tank Near Laboratory, IREL, MK 6.5 157 81 160 

8 Guest house out west well, IREL, MK 7.0 390 170 161 

9 Guest house new well, IREL, MK 7.4 406 156 201 

10 Pillaiyarcoil JunctionN8o09’12.8”E77o18’02.5” 7.2 195 113 241 

11 Kootumangalam,N8o09’24.0”E77o17’25.6” 6.8 263 85 120 

12 Sea water, IREL, MK 7.5 22500 21336 9061 

13 Colachel,N8o10’02.9”E77o16’07.0” 6.8 106 57 80 

14 IRE Drinking Water, IREL, MK 7.4 365 100 211 

15 Esanthangu,N8o07’54.9”E77o19’43.8” 6.3 486 298 281 

16 Kadiapattinam N8o08’11.3”E77o18’19.0” 7.8 710 284 241 

17 Ammandivilai 6.9 65 28 120 
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	Radiation and water quality reports
	2019 03 MR-MK-MARCH 2019
	RADIOLOGICAL MONITORING AT IREL, MANAVALAKURICHI PLANT (MARCH-2019)
	Radiation Fields:
	Results of the analysis of tailings from HUP and ETP (ZOP) solid waste are presented in Table7. The levels are comparable with natural concentrationprevailing in this area.

	S. No
	(Bq m-3)
	(mWL)
	(mgm-3)
	0.001
	0.37
	Vibratory screens platform
	1
	0.001
	0.61
	0.67
	Vibratory screens Ground floor
	2
	0.008
	2.60
	1.07
	Weighing room
	3
	0.004
	0.75
	1.33
	H.T.Platform East
	4
	0.008
	1.33
	H T Ground floor East
	5
	0.59
	2.00
	H.T.Platform West
	6
	0.001
	0.13
	H.T Ground floor West
	7
	0.011
	1.30
	1.87
	Rutile  Platform
	8
	2.56
	0.40
	Rutile Ground floor
	9
	0.018
	1.10
	2.13
	Garnet Platform
	10
	0.048
	1.99
	3.60
	Garnet  ground floor
	11
	2.21
	1.07
	Zircon section (old) Platform
	12
	2.93
	2.40
	Zircon Section (Old) ground floor
	13
	0.087
	4.35
	3.20
	Zircon section (New) Platform
	14
	0.006
	3.01
	0.53
	Zircon Section (New) ground floor
	15
	0.43
	1.20
	Zircon air tables
	16
	0.089
	8.03
	2.80
	Monazite ground floor
	17
	0.114
	7.44
	2.20
	Monazite IRMS
	18
	0.137
	11.26
	2.40
	Monazite RCBMS
	19
	0.013
	1.00
	1.73
	Ilmenite Section 
	20
	DAC: 0.22
	S. No

	DAC: 1WL
	TLV: 4.00
	Limits

	2019 02 MR-MK-FEBRUARY 2019
	RADIOLOGICAL MONITORING AT IREL, MANAVALAKURICHI PLANT (FEBRUARY-2019)
	Radiation Fields:
	Results of the analysis of tailings from HUP and ETP (ZOP) solid waste are presented in Table5. The levels are comparable with natural concentrationprevailing in this area.

	S. No
	(Bq m-3)
	(mWL)
	(mgm-3)
	0.001
	0.43
	Vibratory screens platform
	1
	0.001
	0.28
	0.13
	Vibratory screens Ground floor
	2
	0.013
	2.60
	1.33
	Weighing room
	3
	0.032
	1.79
	3.73
	H.T.Platform East
	4
	0.029
	1.20
	H T Ground floor East
	5
	0.85
	0.67
	H.T.Platform West
	6
	0.001
	0.13
	H.T Ground floor West
	7
	0.025
	1.28
	1.07
	Rutile  Platform
	8
	1.77
	0.80
	Rutile Ground floor
	9
	0.002
	1.44
	0.67
	Garnet Platform
	10
	0.005
	0.75
	0.80
	Garnet  ground floor
	11
	1.34
	1.07
	Zircon section (old) Platform
	12
	1.46
	0.67
	Zircon Section (Old) ground floor
	13
	0.022
	1.87
	0.40
	Zircon section (New) Platform
	14
	0.013
	3.19
	0.80
	Zircon Section (New) ground floor
	15
	0.22
	0.40
	Zircon air tables
	16
	0.045
	4.37
	0.87
	Monazite ground floor
	17
	0.122
	8.08
	1.94
	Monazite IRMS
	18
	0.101
	5.83
	1.27
	Monazite RCBMS
	19
	0.004
	0.73
	0.13
	Ilmenite Section 
	20
	DAC: 0.22
	S. No

	DAC: 1WL
	TLV: 4.00
	Limits

	2019 01 MR-MK-January 2019
	RADIOLOGICAL MONITORING AT IREL, MANAVALAKURICHI PLANT (JANUARY-2019)
	Radiation Fields:
	Results of the analysis of tailings from HUP and ETP (ZOP) solid waste are presented in Table 6. The levels are comparable with natural concentrationprevailing in this area.
	5. Water quality Analysis:
	Water samples were collected from within and outside the plant premises. The details are provided in Table 7.


	S. No
	(Bq m-3)
	(mWL)
	(mgm-3)
	0.004
	0.57
	0.80
	Vibratory screens platform
	1
	0.002
	0.53
	0.13
	Vibratory screens Ground floor
	2
	0.013
	1.99
	0.67
	Weighing room
	3
	0.016
	2.50
	1.33
	H.T.Platform East
	4
	0.005
	1.47
	H T Ground floor East
	5
	4.19
	1.33
	H.T.Platform West
	6
	0.004
	0.13
	H.T Ground floor West
	7
	0.015
	2.99
	1.60
	Rutile  Platform
	8
	0.93
	0.40
	Rutile Ground floor
	9
	0.016
	0.96
	1.73
	Garnet Platform
	10
	0.018
	0.93
	1.20
	Garnet  ground floor
	11
	2.80
	0.67
	Zircon section (old) Platform
	12
	2.47
	0.53
	Zircon Section (Old) ground floor
	13
	0.024
	1.56
	1.47
	Zircon section (New) Platform
	14
	0.035
	4.23
	2.00
	Zircon Section (New) ground floor
	15
	0.038
	1.79
	1.47
	Zircon air tables
	16
	0.129
	8.68
	3.94
	Monazite ground floor
	17
	0.166
	8.55
	2.27
	Monazite IRMS
	18
	0.076
	6.33
	1.34
	Monazite RCBMS
	19
	0.015
	2.24
	0.80
	Ilmenite Section 
	20
	DAC: 0.22
	S. No

	DAC: 1WL
	TLV: 4.00
	Limits

	2018 12 MR-MK-December, 2018
	RADIOLOGICAL MONITORING AT IREL, MANAVALAKURICHI PLANT (DECEMBER-2018)
	Radiation Fields:
	Results of the analysis of tailings from HUP and ETP (ZOP) solid waste are presented in Table8. The levels are comparable with natural concentrationprevailing in this area.
	6. Water quality Analysis:
	Water samples were collected from within and outside the plant premises. The details are provided in Table 9.


	S. No
	(Bq m-3)
	(mWL)
	(mgm-3)
	0.001
	0.28
	0.27
	Vibratory screens platform
	1
	0.002
	0.28
	0.13
	Vibratory screens Ground floor
	2
	0.004
	2.95
	0.67
	Weighing room
	3
	0.003
	1.99
	0.67
	H.T.Platform East
	       4
	0.001
	0.53
	H T Ground floor East
	5
	3.78
	0.93
	H.T.Platform West
	6
	0.013
	1.48
	1.60
	H.T Ground floor West
	7
	0.007
	3.68
	1.07
	Rutile  Platform
	8
	2.70
	1.07
	Rutile Ground floor
	9
	0.016
	2.66
	1.20
	Garnet Platform
	   10
	0.008
	1.32
	1.47
	Garnet  ground floor
	11
	1.24
	0.27
	Zircon section (old) Platform
	12
	2.74
	1.07
	Zircon Section (Old) ground floor
	13
	0.013
	2.84
	0.40
	Zircon section (New) Platform
	14
	0.030
	5.06
	0.93
	Zircon Section (New) ground floor
	15
	0.038
	2.72
	2.13
	Zircon air tables
	16
	0.048
	2.85
	1.00
	Monazite ground floor
	17
	0.120
	7.05
	1.40
	Monazite IRMS
	18
	0.136
	7.20
	1.87
	Monazite RCBMS
	19
	0.013
	1.12
	0.53
	Ilmenite Section 
	20
	DAC: 0.22
	S. No

	DAC: 1WL
	TLV: 4.00
	Limits

	2018 11 MR-MK-November, 2018
	RADIOLOGICAL MONITORING AT IREL, MANAVALAKURICHI PLANT (NOVEMBER-2018)
	Radiation Fields:
	Results of the analysis of tailings from HUP and ETP (ZOP) solid waste are presented in Table6. The levels are comparable with natural concentrationprevailing in this area.
	5. Water quality Analysis:
	Water samples were collected from within and outside the plant premises. The details are provided in Table 7.


	S. No
	(Bq m-3)
	(mWL)
	(mgm-3)
	0.001
	0.26
	0.13
	Vibratory screens platform
	1
	0.001
	0.47
	0.53
	Vibratory screens Ground floor
	2
	0.004
	1.85
	0.27
	Weighing room
	3
	0.008
	0.80
	H.T.Platform East
	       4
	1.67
	1.07
	H T Ground floor East
	5
	0.98
	0.53
	H.T.Platform West
	6
	0.001
	0.22
	0.40
	H.T Ground floor West
	7
	0.029
	1.36
	2.40
	Rutile  Platform
	8
	1.97
	0.27
	Rutile Ground floor
	9
	0.010
	0.39
	0.13
	Garnet Platform
	   10
	0.013
	1.40
	1.07
	Garnet  ground floor
	11
	0.85
	0.67
	Zircon section (old) Platform
	12
	2.07
	0.53
	Zircon Section (Old) ground floor
	13
	0.001
	0.69
	0.40
	Zircon section (New) Platform
	14
	0.001
	0.77
	0.13
	Zircon Section (New) ground floor
	15
	0.002
	0.55
	0.13
	Zircon air tables
	16
	0.061
	3.53
	1.94
	Monazite ground floor
	17
	0.103
	3.96
	1.07
	Monazite IRMS
	18
	0.119
	4.72
	1.60
	Monazite RCBMS
	19
	0.004
	0.87
	0.67
	Ilmenite Section 
	20
	DAC: 0.22
	S. No

	DAC: 1WL
	TLV: 4.00
	Limits
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