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REPORT OF ENVIRONMENTAL MONITORING DURING THE 

CONSTRUCTION STAGE OF ISRF PROJECT 

October’2024 – March’2025 

 
1. Introduction 

International Ship Repair Facility (ISRF) is a prestigious project of Cochin Shipyard Limited 

(CSL) which is being developed at the leased-out land of Cochin Port Trust at Willingdon 

Island, Cochin. 

 
The monitoring of the environmental parameters such as air quality, noise levels, water 

quality, soil quality, marine water quality, sediment quality and biological parameters during 

the execution of the project International Ship Repair Facility (ISRF) as stipulated in the 

Environmental / CRZ Clearance issued by the MoEF&CC. 

 
Cochin Shipyard Limited has engaged M/s. Chennai Testing Laboratory Pvt. Ltd, 

Chennai-82, a Laboratory approved/accredited by MoEF and NABL for environmental 

monitoring in and around the International Ship Repair facility. 

 
Accordingly, the sample for various environmental parameters ware collected during 

the period of October 2024 – March 2025, analyzed and included in this report 

 

2. Location of the project 

The Project site is located in the eastern side of Mattancherry channel, Willingdon Island in 

Thoppumpady Village, Kochi Tehsil of Ernakulum District in the state of Kerala. 

The geographic location of the ISRF is (Google earth): 

 
Geographic longitude (East) 76°16’3.22” E 

Geographic latitude (North) 9°56’37.64” N 

 

3. Environmental Monitoring Report 

 
Environmental data for the period October 2024 – March 2025 has been compiled and 

furnished below. 
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DETAILS OF AMBIENT AIR QUALITY MONITORING LOCATIONS 

 

Station 
code 

Location Geographical Location Environmental Setting 

A1 Project site 9°56'44.11"N 76°16'05.83”E Industrial Area 

A2 Fort Kochi 9°57'10.65"N 76°14'47.95"E Commercial Area 

A3 Willingdon Island 9°59'48.43”N 76°13'34.07”E Residential Area 

 
 

DETAILS OF NOISE LEVEL MONITORING STATIONS 
 

Station 
code 

Location Name Location Code 

N1 Near Security Gate 9°56’02.96” N 76°16’01.16” E 

N2 Near Northwest Boundary of Project site 9°56’36.71” N 76°16’01.41” E 

N3 Near Centre Project Site 9°56’36.71” N 76°16’01.41” E 

N4 Near Southwest Boundary of Project site 9°56’18.86” N 76°16’33.65” E 

DETAILS OF MARINE WATER LOCATIONS 
 

Station 
Code 

Location Geographical Location 

SW1 Up Stream 9°56.30’ N 76°15.25’ E 

SW2 Project Site-1 9°56.52’ N 76°16.86’ E 

SW3 Project Site-2 9°56.70’ N 76°14.20’ E 

SW4 Down Stream 9°56.07’ N 76°15.17’ E 

DETAILS OF SEDIMENTS SAMPLING QUALITY LOCATIONS 
 

Station Code Location Geographical Location 

SW1 Upstream 9°56.388’ N 76°15.945’ E 

SW2 Project Site-1 9°56.526’ N 76°15.861’ E 

SW3 Project Site-2 9°56.764’ N 76°15.837’ E 

SW4 Downstream 9°56.957’ N 76°15.897’ E 

DETAILS OF MARINE BIOLOGICAL SAMPLING LOCATIONS 
 

Station Code Location Geographical 

MB1 Upstream 9°56.388’ N 76°15.945’ E 

MB2 Downstream 9°56.957’ N 76°15.897’ E 
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AMBIENT AIR QUALITY MONITORING 

 
Summary of Analysis of Ambient Air Quality for the period of October 2024 – March 2025 
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NOISE LEVEL DATA 

 

Location N1-Near Security Gate 
 

S.No 
 

Sampling Date 
Time 

Duration 

Sound Parameters(dBA) 

Leq L10 L50 L90 Lmin Lmax 

1 
15.10.2024 

Day 56.1 58.5 55.7 53.7 51.6 59.8 

2 Night  50.0 51.2 50.0 49.6 47.5 52.5 

3 
29.10.2024 

Day 56.5 59.5 55.8 52.9 50.8 60.8 

4 Night  50.6 51.9 50.6 50.0 47.9 53.2 

5 
14.11.2024 

Day 57.9 60.3 57.5 55.5 53.4 61.6 

6 Night  50.3 52.9 49.8 47.4 45.3 54.2 

7 
30.11.2024 

Day 60.1 62.9 59.5 56.9 54.8 64.2 

8 Night  51.7 55.0 50.6 47.0 44.9 56.3 

9 
14.12.2024 

Day 60.3 63.5 59.5 56.2 54.1 64.8 

10 Night  52.7 55.5 52.1 49.4 47.3 56.8 

11 
31.12.2024 

Day 59.7 62.8 59.0 55.9 53.8 64.1 

12 Night  51.3 53.9 50.8 48.4 46.3 55.2 

13 
16.01.2025 

Day 58.6 61.5 58.0 55.3 53.2 62.8 

14 Night  49.9 51.9 49.7 48.3 46.2 53.2 

15 
30.01.2025 

Day 57.7 60.3 57.3 55.0 52.9 61.6 

16 Night  51.2 53.6 50.8 48.7 46.6 54.9 

17 
14.02.2025 

Day 59.5 61.5 59.3 57.8 55.7 62.8 

18 Night  52.1 54.6 51.7 49.5 47.4 55.9 

19 
27.02.2025 

Day 64.7 67.4 64.1 61.6 59.5 68.7 

20 Night  53.5 57.0 52.3 48.4 46.3 58.3 

21 
14.03.2025 

Day 61.7 63.9 61.4 59.6 57.5 65.2 

22 Night  54.1 57.1 53.4 50.4 48.3 58.4 

23 
28.03.2025 

Day 62.1 65.1 61.4 58.4 56.3 66.4 

24 Night  53.6 56.6 52.9 49.9 47.8 57.9 
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NOISE LEVEL DATA 
 

Location N2-Near North West Boundary Project Site 

 
S.No 

 
Sampling Date 

Time 

Duration 

Sound Parameters(dBA) 

Leq L10 L50 L90 Lmin Lmax 

1 
15.10.2024 

Day 67.9 71.1 66.9 63.5 61.4 72.4 

2 Night  54.7 57.8 53.9 50.8 48.7 59.1 

3 
29.10.2024 

Day 68.7 71.8 67.9 64.8 62.7 73.1 

4 Night  53.5 56.6 52.7 49.6 47.5 57.9 

5 
14.11.2024 

Day 68.4 71.5 67.7 64.6 62.5 72.8 

6 Night  55.0 58.0 54.3 51.3 49.2 59.3 

7 
30.11.2024 

Day 65.1 67.9 64.5 61.9 59.8 69.2 

8 Night  55.0 58.0 54.3 51.4 49.3 59.3 

9 
14.12.2024 

Day 69.1 72.1 68.3 65.3 63.2 73.4 

10 Night  54.5 57.4 53.8 51.0 48.9 58.7 

11 
31.12.2024 

Day 66.2 68.8 65.8 63.5 61.4 70.1 

12 Night  54.1 56.9 53.5 50.9 48.8 58.2 

13 
16.01.2025 

Day 68.4 71.5 67.7 64.6 62.5 72.8 

14 Night  55.9 59.1 55.0 51.7 49.6 60.4 

15 
30.01.2025 

Day 68.9 71.8 68.3 65.5 63.4 73.1 

16 Night  54.5 57.6 53.7 50.5 48.4 58.9 

17 
14.02.2025 

Day 69.4 72.4 68.7 65.7 63.6 73.7 

18 Night  57.1 60.4 56.1 52.5 50.4 61.7 

19 
27.02.2025 

Day 63.4 66.3 62.7 59.8 57.7 67.6 

20 Night  55.8 59.2 54.6 50.8 48.7 60.5 

21 
14.03.2025 

Day 68.9 71.2 68.6 66.7 64.6 72.5 

22 Night  52.9 56.1 52.1 48.8 46.7 57.4 

23 
28.03.2025 

Day 64.9 67.6 64.3 61.8 59.7 68.9 

24 Night  53.0 56.1 52.1 48.9 46.8 57.4 
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NOISE LEVEL DATA 

 

Location N3-Center of The Project Site 
 

S.No 
 

Sampling Date 
Time 

Duration 

Sound Parameters(dBA) 

Leq L10 L50 L90 Lmin Lmax 

1 
15.10.2024 

Day 68.7 71.8 67.9 64.8 62.7 73.1 

2 Night  52.3 55.0 51.8 49.4 47.3 56.3 

3 
29.10.2024 

Day 69.3 72.5 68.5 65.2 63.1 73.8 

4 Night  54.8 58.0 53.8 50.4 48.3 59.3 

5 
14.11.2024 

Day 65.1 67.5 64.7 62.7 60.6 68.8 

6 Night  52.0 55.0 51.3 48.4 46.3 56.3 

7 
30.11.2024 

Day 70.1 72.6 69.6 67.4 65.3 73.9 

8 Night  53.3 56.0 52.8 50.4 48.3 57.3 

9 
14.12.2024 

Day 67.7 70.8 66.9 63.7 61.6 72.1 

10 Night  53.5 56.6 52.7 49.6 47.5 57.9 

11 
31.12.2024 

Day 68.8 71.9 67.9 64.7 62.6 73.2 

12 Night  55.1 58.0 54.5 51.8 49.7 59.3 

13 
16.01.2025 

Day 68.6 71.5 68.0 65.2 63.1 72.8 

14 Night  51.5 54.6 50.8 47.7 45.6 55.9 

15 
30.01.2025 

Day 68.7 71.9 67.8 64.4 62.3 73.2 

16 Night  54.2 57.4 53.3 50.0 47.9 58.7 

17 
14.02.2025 

Day 66.0 68.3 65.7 63.9 61.8 69.6 

18 Night  52.9 55.8 52.2 49.4 47.3 57.1 

19 
27.02.2025 

Day 69.6 71.5 69.4 68.0 65.9 72.8 

20 Night  53.1 55.1 52.9 51.4 49.3 56.4 

21 
14.03.2025 

Day 68.5 72.2 67.0 62.5 60.4 73.5 

22 Night  55.0 57.9 54.3 51.4 49.3 59.2 

23 
28.03.2025 

Day 69.0 72.1 68.3 65.2 63.1 73.4 

24 Night  56.4 58.5 56.2 54.7 52.6 59.8 
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NOISE LEVEL DATA 
 

Location N4-Near South West Boundary Project Site 
 

S.No 
 

Sampling Date 
Time 

Duration 

Sound Parameters(dBA) 

Leq L10 L50 L90 Lmin Lmax 

1 
15.10.2024 

Day 64.0 66.9 63.4 60.7 58.6 68.2 

2 Night  54.9 57.6 54.3 51.8 49.7 58.9 

3 
29.10.2024 

Day 68.3 71.2 67.7 65.0 62.9 72.5 

4 Night  53.0 55.5 52.6 50.5 48.4 56.8 

5 
14.11.2024 

Day 66.2 69.3 65.4 62.2 60.1 70.6 

6 Night  54.4 57.5 53.6 50.5 48.4 58.8 

7 
30.11.2024 

Day 69.1 72.2 68.3 65.2 63.1 73.5 

8 Night  52.8 55.6 52.3 49.7 47.6 56.9 

9 
14.12.2024 

Day 69.5 72.5 68.8 65.8 63.7 73.8 

10 Night  52.1 54.9 51.5 48.9 46.8 56.2 

11 
31.12.2024 

Day 65.9 68.6 65.4 63.0 60.9 69.9 

12 Night  51.3 54.0 50.8 48.3 46.2 55.3 

13 
16.01.2025 

Day 65.5 68.3 64.9 62.2 60.1 69.6 

14 Night  53.4 56.9 52.2 48.2 46.1 58.2 

15 
30.01.2025 

Day 68.9 71.8 68.3 65.6 63.5 73.1 

16 Night  53.8 56.0 53.5 51.7 49.6 57.3 

17 
14.02.2025 

Day 68.0 71.0 67.2 64.2 62.1 72.3 

18 Night  55.2 58.3 54.5 51.4 49.3 59.6 

19 
27.02.2025 

Day 67.8 71.0 67.0 63.7 61.6 72.3 

20 Night  54.6 57.4 54.0 51.4 49.3 58.7 

21 
14.03.2025 

Day 68.1 71.3 67.2 63.8 61.7 72.6 

22 Night  54.3 57.4 53.5 50.4 48.3 58.7 

23 
28.03.2025 

Day 65.9 69.3 64.7 60.9 58.8 70.6 

24 Night  54.2 57.1 53.5 50.6 48.5 58.4 
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Marine water Quality data 

Sampling Date : 27.11.2024 

 
 

 
SL.NO 

 
 

 
PARAMETERS 

 
 

 
UNIT 

 

 
High Tide Project 

Site- I 

 

 
High Tide Project 

Site- II 

 

 
Low Tide Project 

Site- I 

 

 
Low Tide Project 

Site- II 

Primary Water 

Quality 

Criteria for 

Class SW-IV 

Waters (For 

Harbour 
Waters) 

1 pH @ 25°C - 7.1 7.2 7.3 7.4 6.8-9.0 

2 Total Dissolved Solids mg/l 10254 10050 7956 7760 - 

3 Total Suspended Solids mg/l 9 10 6 7 - 

4 Dissolved Oxygen mg/l 6.7 6.6 7.1 6.9 Min.3.0 

5 Total Hardness as CaCO3 mg/l 1576 1495 950 910 - 

6 Total Alkalinity as CaCO3 mg/l 40 42 38 44 - 

7 Turbidity NTU 4 5 3 4 - 

8 Conductivity @ 25°C µS/cm 14760 14659 9570 9485 - 

9 Chloride as Cl- mg/l 4745 4652 3030 3410 - 

10 Oil & Grease mg/l < 2 < 2 < 2 < 2 10 

11 Aluminium as Al mg/l BDL(DL:0.02) BDL(DL:0.02) BDL(DL:0.02) BDL(DL:0.02) - 

12 Lead as Pb mg/l 1.24 1.18 1.19 1.17 - 

13 Manganese as Mn mg/l 0.11 0.10 0.09 0.08 - 

14 Zinc as Zn mg/l 0.20 1.19 0.09 0.08 - 

15 Copper as Cu mg/l 0.09 0.06 BDL (DL:0.02) BDL (DL:0.02) - 

16 Mercury as Hg mg/l BDL(DL:0.001) BDL(DL:0.001) BDL(DL:0.001) BDL(DL:0.001) - 

17 Temperature °C 30.2 30.4 30.1 30.2 - 

18 Salinity ppt 10.2 10.1 5.2 5.1 - 

19 
Biochemical Oxygen Demand 
(BOD) 3 days at 27°C 

mg/l 2 2 2 3 5 
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Marine water Quality data 

Sampling Date : 27.11.2024 

 

 
SL.NO 

 

 
PARAMETERS 

 

 
UNIT 

 
High Tide 

Upstream 

 
High Tide 

Downstream 

 
Low Tide 

Upstream 

 
Low Tide 

Downstream 

Primary Water 

Quality Criteria for 

Class SW-IV 

Waters (For 

Harbour Waters) 

1 pH @ 25°C - 7.2 7.3 7.1 7.4 6.8-9.0 

2 Total Dissolved Solids mg/l 10950 11020 7550 7458 - 

3 Total Suspended Solids mg/l 13 14 7 8 - 

4 Dissolved Oxygen mg/l 6.6 6.4 6.7 6.8 Min.3.0 

5 Total Hardness as CaCO3 mg/l 1658 1529 1110 1010 - 

6 Total Alkalinity as CaCO3 mg/l 38 39 35 31 - 

7 Turbidity NTU 5 4 5 4 - 

8 Conductivity @ 25°C µS/cm 14950 15458 10154 9958 - 

9 Chloride as Cl- mg/l 6579 5620 4150 4045 - 

10 Oil & Grease mg/l < 2 < 2 < 2 < 2 10 

11 Aluminium as Al mg/l BDL(DL:0.02) BDL(DL:0.02) BDL(DL:0.02) BDL(DL:0.02) - 

12 Lead as Pb mg/l 1.54 1.36 0.98 0.95 - 

13 Manganese as Mn mg/l 0.11 0.12 0.08 0.09 - 

14 Zinc as Zn mg/l 0.17 0.18 0.09 0.08 - 

15 Copper as Cu mg/l 0.07 0.05 BDL (DL:0.02) BDL (DL:0.02) - 

16 Mercury as Hg mg/l BDL(DL:0.001) BDL(DL:0.001) BDL(DL:0.001) BDL(DL:0.001) - 

17 Temperature °C 30.1 30.2 30.1 30.2 - 

18 Salinity ppt 11.5 10.5 7.3 6.9 - 

19 
Biochemical Oxygen Demand 
(BOD) 3 days at 27°C 

mg/l 2 2 2 3 5 
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TOTAL ORGANIC CARBON & ORGANIC NITROGEN – SEDIMENT 

Sample Collected at: Project Site Cochin Shipyard 

Sample Collected on: 27.11.2024 

 
S. No. 

Station Code 
Total 

Organic Nitrogen 

(%) 

Total 

Organic Carbon 

(%) 

1. Upstream (SW1) 0.21 2.56 

2. Project site 1 (SW2) 0.23 2.51 

3. Project site 2 (SW3) 0.25 2.46 

4. Downstream (SW4) 0.22 2.49 

 

HEAVY METALS – SEDIMENT 

 
Sample Collected at: Project Site Cochin Shipyard 

 

 
Sl. 

No 
. 

 

 
Station Code 

 
Sample Collected on: 27.11.2024 

Fe 

(%) 

Al 

(%) 

Mn 

mg/kg 

Cd 

mg/kg 

Ni 

mg/kg 

Cr 

mg/kg 

Hg 

mg/kg 

As 

mg/kg 

Pb 

mg/kg 

Cu 

mg/kg 

 
1. 

 
Upstream (SW1) 0.89 0.29 34.45 0.53 1.29 19.75 BDL(<0.2) BDL(<0.5) BDL(<5.0) 18.36 

2. 
 

Project site 1 (SW2) 0.85 0.32 35.25 0.61 1.34 19.55 BDL(<0.2) BDL(<0.5) BDL(<5.0) 17.54 

 
3. 

 
Project site 2 (SW3) 0.91 0.30 33.35 0.65 1.27 19.65 BDL(<0.2) BDL(<0.5) BDL(<5.0) 19.49 

 
4. 

 
Downstream (SW4) 0.85 0.28 34.36 0.50 1.31 19.75 BDL(<0.2) BDL(<0.5) BDL(<5.0) 19.36 
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MACRO BENTHOS DISTRIBUTION IN THE SEDIMENT 
Sample Collected at: Project Site Cochin Shipyard 

Sample Collected on: 27.11.2024 

 
Sl. No 

 
Species (No/m2) 

Location ID 

Upstream Project site 1 Project site 2 Downstream 

 Polychaetes     

1 Armandia 
ongicaudat 

154 * 161 163 
2 Capitella capitata 128 66 150 139 
3 Cirriformia sp 107 150 * 143 

4 Goniada emerita 124 128 106 168 

5 Nephtys dibranchis 142 74 96 172 

6 Nereis sp. 128 161 140 152 

7 Notomastus aberans 155 165 * 163 

8 Donax veligers 137 106 101 157 

9 Meretrix veligers 152 75 150 99 

 Gastropods     

10 Littorina veligers 105 102 141 203 

11 Natica veligers 128 140 * 179 

12 Nassarius variegatus 168 * 106 262 

13 Turris veligers * 131 109 * 

 Crustaceans     

14 Ampithoe romondi 168 183 172 163 

15 Angeliera phreaticola 144 161 140 115 

16 Gynodiastylis sp. 158 135 * * 

17 Paragnathia formica 140 131 212 * 

Total 2238 1908 1784 2384 

* - Organisms not present 
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MEIO BENTHOS DISTRIBUTION IN THE SEDIMENT 

 
Sample Collected at: Project Site Cochin Shipyard 

Sample Collected on: 27.11.2024 

 
Sl. No 

 
Species (No/10cm2) 

Location ID 

Upstream Project site 1 Project site 2 Downstream 

 Foraminiferans     

1 Ammonia beccarii 74 102 45 57 
2 Bolivina sp. 96 * 84 78 
3 Cibicides refulgens 72 92 95 * 
4 Globorotalia hiruste 81 108 92 76 
5 Loxostomum sp. 93 81 68 78 
6 Miliammina sp. 112 107 * * 
7 Milionella sp. * 94 82 82 
8 Nonion sp 47 57 80 45 

 Nematodes     

9 Daptonema conicum 43 54 60 85 
10 Draconema sp. 72 44 88 * 
11 Greeffiella sp. 86 106 82 91 
12 Microlaimus sp. 102 111 97 37 
13 Neochromodora sp. 56 45 * 73 

14 Spirinia sp. * 43 53 84 
15 Synonchus sp. * 103 76 101 
16 Theristus sp. 60 51 54 77 
17 Viscosia sp. 91 62 40 45 

 Ostrocodes     

18 Cypridies sp. 112 65 99 45 
19 Cytheromorpha sp. 97 * 75 93 
20 Neocytheideis sp. 106 73 86 69 
21 Tanella indica * 90 98 56 
22 Tanella kingmaii 92 * 66 * 

Total 1492 1488 1520 1272 

 
* - Organisms not present 
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PHYTOPLANKTON 

Sample Collected at: Project Site Cochin Shipyard 

Sample Collected on: 27.11.2024 

 

 
Sl. No 

 

 
Species (Nos/ml) 

 
Location ID 

 
Upstream (MB1) 

 
Downstream (MB2) 

 Bacillariophyceae   

1 Chaetoceros indicus 160 100 

2 Coscinodiscus centralis 120 130 

3 Coscinodiscus ecentricus 120 95 

4 Coscinodiscus granii 110 120 

5 Coscinodiscus gigas 105 * 

6 Lithodesmium undulatum * 115 

7 Thalassiothrix frauenfeldii 135 80 

8 Triceratium favus 130 90 

9 Triceratium reticulatum 100 120 

10 Navicula 120 130 

11 Nitzschia 105 100 

12 Rhizosolenia * 85 

13 Leptocylindrus 130 * 
 Cyanophyceae   

14 Tricodesmium erythraeum 110 100 

15 Oscillatoria 100 * 

16 Anabaena. * 100 

17 Phormidium. 104 * 
 Chlorophyceae   

18 Ankistrodesmus sp. * 120 

19 Closterium sp. 140 130 

20 Clostridium sp. 135 125 

21 Cosmarium sp. 130 * 
 Dinoflagellates   

22 Ceratium furca * 220 

23 Ceratium tripos 130 140 

Total 2184 2100 
* - Organisms not present 
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ZOOPLANKTON 

 
Sample Collected at: Project Site Cochin Shipyard 

Sample Collected on: 27.11.2024 

 

 
Sl. No 

 

 
Species (Organisms/m3) 

Location ID 

 
Upstream (MB1) 

 
Downstream (MB2) 

 Copepoda   

1 Acartia spinicauda 1005 1105 

2 Acartia erythrea 730 740 

4 Nannocalanus minor 1900 2430 

5 Paracalanus parvus 1830 2130 

6 Pontella danae 1750 1730 

7 Copilia mirabilis 1105 1180 

8 Cyclops sp. 1140 1040 

9 Diaptomus sp. 1070 1110 

 Rotifera   

10 Brachionus sp. 1500 1680 

11 Keratella sp. 2170 1780 

 Foraminifera   

12 Rotalia sp. 1010 1460 

 Cladocera   

13 Daphnia sp. 1280 1230 

14 Moina sp. 1360 1490 

Total 17850 19105 

* - Organisms not present 
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Soil Quality Data 
 
Sampling Date : 30.11.2024 
Location : Project Site - I 

S.No. Parameters Unit Range of Concentration 

1 

Texture:  

Sand  % 65.74 

Silt  % 19.77 

Clay % 14.49 

2 pH - 9.0 

3 Conductivity µs/cm 142 

4 Organic Matter % 0.53 

5 Phosphorus as P mg/kg 19 

6 Total Nitrogen as N mg/kg 316 

7 Potassium as K mg/kg 79 

8 Sodium as Na mg/kg 3720 

9 Organic Carbon % 0.31 

10 Lead as Pb mg/kg BDL(DL:5.0) 

 
Sampling Date : 30.11.2024 
Location : Project Site - II 

S.No. Parameters Unit Range of Concentration 

1 

Texture:  

Sand  % 73.29 

Silt  % 16.13 

Clay % 10.58 

2 pH - 9.2 

3 Conductivity µs/cm 129 

4 Organic Matter % 0.42 

5 Phosphorus as P mg/kg 17 

6 Total Nitrogen as N mg/kg 274 

7 Potassium as K mg/kg 94 

8 Sodium as Na mg/kg 752 

9 Organic Carbon % 0.24 

10 Lead as Pb mg/kg BDL(DL:5.0) 
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