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pH Oil & Grease Phenol Sulphide COD
  BOD (3 

Days) @ 27°C   

IS 3025 (Part 
11) 

APHA-5520-B
APHA-5530-

D
IS 3025 
(Part 29) 

APHA-
5220-B

IS-3025 PART-
44

mg/l mg/l mg/l mg/l mg/l

6.0-8.5 Max 5.0 mg/l 
Max 0.35 

mg/l 
Max 0.5 

mg/l 
Max 125 

mg/l 
Max 15.0 

mg/l 

S.No Sample Details

1 Digboi River Water in Kenduguri Area 6.7 3.4 0.20 BDL 60.0 9.0

2 Digboi River Water (15 km away from Digboi Refinery on Digboi 6.9 3.0 0.16 BDL 54.0 8.0

3 Digboi River Water (26 km away from Digboi Refinery on Digboi 7.1 2.5 0.12 BDL 40.0 6.0

4 Dihing River water before confluence with Digboi river 7.3 0.8 0.02 BDL 26.0 2.0

5 Dihing River water after confluence with Digboi river 7.1 1.2 0.06 BDL 34.0 4.0

***BDL = Below Detection Limit

Requirements  as per MINAS noems (Minimum National Standards)

Test Results

Test Report Released By :- 
Dr. Gopal Maurya (QCM)

Inter Com No:-3593

ᳯरपोटᭅ सं᭎या/ Report No.:DR/QC/April-2025 Dated 30.04.2025

Dated of  sample Collection :-28.04.2025

PARAMETER

Test Method

Unit

गुणवᱫा िनयंᮢण िवभाग (QUALITY CONTROL DEPARTMENT)

इंिडयन ऑयल कॉपᲃरेशन िलिमटेड(INDIAN OIL CORPORATION LIMITED)

(असम ऑयल िडवीजन (ASSAM OIL DIVISION)

िडगबोई ᳯरफाइनरी, असम(DIGBOI REFINERY, ASSAM)

Test Report of Dihing and Digboi Rivers Water Sample
Source: Dihing and Digboi Rivers

Annexure-2



pH Oil & Grease Phenol Sulphide COD
  BOD (3 

Days) @ 27°C   

IS 3025 (Part 
11) 

APHA-5520-B
APHA-5530-

D
IS 3025 
(Part 29) 

APHA-
5220-B

IS-3025 PART-
44

mg/l mg/l mg/l mg/l mg/l

6.0-8.5 Max 5.0 mg/l 
Max 0.35 

mg/l 
Max 0.5 

mg/l 
Max 125 

mg/l 
Max 15.0 

mg/l 

S.No Sample Details

1 Digboi River Water in Kenduguri Area 6.6 3.6 0.21 0.1 64.0 9.0

2 Digboi River Water (15 km away from Digboi Refinery on Digboi 6.8 3.1 0.14 BDL 50.0 7.0

3 Digboi River Water (26 km away from Digboi Refinery on Digboi 7.3 2.4 0.10 BDL 46.0 7.0

4 Dihing River water before confluence with Digboi river 7.2 0.7 0.03 BDL 22.0 6.0

5 Dihing River water after confluence with Digboi river 7.1 1.1 0.04 BDL 28.0 5.0

***BDL = Below Detection Limit

Requirements  as per MINAS noems (Minimum National Standards)

Test Results

Test Report Released By :- 
Dr. Gopal Maurya (QCM)

Inter Com No:-3593

ᳯरपोटᭅ सं᭎या/ Report No.:DR/QC/May-2025 Dated 31.05.2025

Dated of  sample Collection :-28.05.2025

PARAMETER

Test Method

Unit

गुणवᱫा िनयंᮢण िवभाग (QUALITY CONTROL DEPARTMENT)

इंिडयन ऑयल कॉपᲃरेशन िलिमटेड(INDIAN OIL CORPORATION LIMITED)

(असम ऑयल िडवीजन (ASSAM OIL DIVISION)

िडगबोई ᳯरफाइनरी, असम(DIGBOI REFINERY, ASSAM)

Test Report of Dihing and Digboi Rivers Water Sample
Source: Dihing and Digboi Rivers



pH Oil & Grease Phenol Sulphide COD
  BOD (3 

Days) @ 27°C   

IS 3025 (Part 
11) 

APHA-5520-B
APHA-5530-

D
IS 3025 
(Part 29) 

APHA-
5220-B

IS-3025 PART-
44

mg/l mg/l mg/l mg/l mg/l

6.0-8.5 Max 5.0 mg/l 
Max 0.35 

mg/l 
Max 0.5 

mg/l 
Max 125 

mg/l 
Max 15.0 

mg/l 

S.No Sample Details

1 Digboi River Water in Kenduguri Area 6.7 3.1 0.16 0.1 60.0 8.0

2 Digboi River Water (15 km away from Digboi Refinery on Digboi 6.8 3.0 0.13 BDL 54.0 7.0

3 Digboi River Water (26 km away from Digboi Refinery on Digboi 6.7 2.8 0.08 BDL 42.0 7.0

4 Dihing River water before confluence with Digboi river 7.0 0.8 0.02 BDL 18.0 3.0

5 Dihing River water after confluence with Digboi river 7.1 1.0 0.04 BDL 32.0 4.0

***BDL = Below Detection Limit

Requirements  as per MINAS noems (Minimum National Standards)

Test Results

Test Report Released By :- 
Dr. Gopal Maurya (QCM)

Inter Com No:-3593

ᳯरपोटᭅ सं᭎या/ Report No.:DR/QC/June-2025 Dated 30.06.2025

Dated of  sample Collection :-27.06.2025

PARAMETER

Test Method

Unit

गुणवᱫा िनयंᮢण िवभाग (QUALITY CONTROL DEPARTMENT)

इंिडयन ऑयल कॉपᲃरेशन िलिमटेड(INDIAN OIL CORPORATION LIMITED)

(असम ऑयल िडवीजन (ASSAM OIL DIVISION)

िडगबोई ᳯरफाइनरी, असम(DIGBOI REFINERY, ASSAM)

Test Report of Dihing and Digboi Rivers Water Sample
Source: Dihing and Digboi Rivers



pH Oil & Grease Phenol Sulphide COD
  BOD (3 

Days) @ 27°C   

IS 3025 (Part 
11) 

APHA-5520-B
APHA-5530-

D
IS 3025 
(Part 29) 

APHA-
5220-B

IS-3025 PART-
44

mg/l mg/l mg/l mg/l mg/l

6.0-8.5 Max 5.0 mg/l 
Max 0.35 

mg/l 
Max 0.5 

mg/l 
Max 125 

mg/l 
Max 15.0 

mg/l 

S.No Sample Details

1 Digboi River Water in Kenduguri Area 6.8 3.4 0.18 0.1 58.0 9.0

2 Digboi River Water (15 km away from Digboi Refinery on Digboi 6.9 3.1 0.14 BDL 54.0 8.0

3 Digboi River Water (26 km away from Digboi Refinery on Digboi 7.0 2.6 0.11 BDL 44.0 5.0

4 Dihing River water before confluence with Digboi river 7.3 0.7 0.02 BDL 22.0 3.0

5 Dihing River water after confluence with Digboi river 7.3 1.4 0.05 BDL 36.0 5.0

***BDL = Below Detection Limit

Requirements  as per MINAS noems (Minimum National Standards)

Test Results

Test Report Released By :- 
Dr. Gopal Maurya (QCM)

Inter Com No:-3593

ᳯरपोटᭅ सं᭎या/ Report No.:DR/QC/July-2025 Dated 31.07.2025

Dated of  sample Collection :-24.07.2025

PARAMETER

Test Method

Unit

गुणवᱫा िनयंᮢण िवभाग (QUALITY CONTROL DEPARTMENT)

इंिडयन ऑयल कॉपᲃरेशन िलिमटेड(INDIAN OIL CORPORATION LIMITED)

(असम ऑयल िडवीजन (ASSAM OIL DIVISION)

िडगबोई ᳯरफाइनरी, असम(DIGBOI REFINERY, ASSAM)

Test Report of Dihing and Digboi Rivers Water Sample
Source: Dihing and Digboi Rivers



pH Oil & Grease Phenol Sulphide COD
  BOD (3 

Days) @ 27°C   

IS 3025 (Part 
11) 

APHA-5520-B
APHA-5530-

D
IS 3025 
(Part 29) 

APHA-
5220-B

IS-3025 PART-
44

mg/l mg/l mg/l mg/l mg/l

6.0-8.5 Max 5.0 mg/l 
Max 0.35 

mg/l 
Max 0.5 

mg/l 
Max 125 

mg/l 
Max 15.0 

mg/l 

S.No Sample Details

1 Digboi River Water in Kenduguri Area 6.9 3.2 0.14 0.1 60.0 8.0

2 Digboi River Water (15 km away from Digboi Refinery on Digboi 6.9 3.1 0.12 BDL 58.0 7.0

3 Digboi River Water (26 km away from Digboi Refinery on Digboi 7.0 2.8 0.10 BDL 52.0 7.0

4 Dihing River water before confluence with Digboi river 7.2 0.6 0.03 BDL 28.0 3.0

5 Dihing River water after confluence with Digboi river 7.2 1.2 0.04 BDL 37.0 4.0

***BDL = Below Detection Limit

Requirements  as per MINAS noems (Minimum National Standards)

Test Results

Test Report Released By :- 
Dr. Gopal Maurya (QCM)

Inter Com No:-3593

ᳯरपोटᭅ सं᭎या/ Report No.:DR/QC/Aug-2025 Dated 01.09.2025

Dated of  sample Collection :-29.08.2025

PARAMETER

Test Method

Unit

गुणवᱫा िनयंᮢण िवभाग (QUALITY CONTROL DEPARTMENT)

इंिडयन ऑयल कॉपᲃरेशन िलिमटेड(INDIAN OIL CORPORATION LIMITED)

(असम ऑयल िडवीजन (ASSAM OIL DIVISION)

िडगबोई ᳯरफाइनरी, असम(DIGBOI REFINERY, ASSAM)

Test Report of Dihing and Digboi Rivers Water Sample
Source: Dihing and Digboi Rivers



pH Oil & Grease Phenol Sulphide COD
  BOD (3 

Days) @ 27°C   

IS 3025 (Part 
11) 

APHA-5520-B
APHA-5530-

D
IS 3025 
(Part 29) 

APHA-
5220-B

IS-3025 PART-
44

mg/l mg/l mg/l mg/l mg/l

6.0-8.5 Max 5.0 mg/l 
Max 0.35 

mg/l 
Max 0.5 

mg/l 
Max 125 

mg/l 
Max 15.0 

mg/l 

S.No Sample Details

1 Digboi River Water in Kenduguri Area 6.7 3.1 0.16 0.1 62.0 9.0

2 Digboi River Water (15 km away from Digboi Refinery on Digboi 6.8 3.0 0.14 BDL 54.0 8.0

3 Digboi River Water (26 km away from Digboi Refinery on Digboi 7.0 2.6 0.11 BDL 42.0 7.0

4 Dihing River water before confluence with Digboi river 7.1 0.8 0.02 BDL 22.0 3.0

5 Dihing River water after confluence with Digboi river 7.3 1.1 0.05 BDL 32.0 4.0

***BDL = Below Detection Limit

Requirements  as per MINAS noems (Minimum National Standards)

Test Results

Test Report Released By :- 
Dr. Gopal Maurya (QCM)

Inter Com No:-3593

ᳯरपोटᭅ सं᭎या/ Report No.:DR/QC/Sept-2025 Dated 30.09.2025

Dated of  sample Collection :-20.09.2025

PARAMETER

Test Method

Unit

गुणवᱫा िनयंᮢण िवभाग (QUALITY CONTROL DEPARTMENT)

इंिडयन ऑयल कॉपᲃरेशन िलिमटेड(INDIAN OIL CORPORATION LIMITED)

(असम ऑयल िडवीजन (ASSAM OIL DIVISION)

िडगबोई ᳯरफाइनरी, असम(DIGBOI REFINERY, ASSAM)

Test Report of Dihing and Digboi Rivers Water Sample
Source: Dihing and Digboi Rivers
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LDAR Monitoring Report 

for 

Month of April to June 2025 
 

at 

 

IOCL, Digboi Refinery 
 

 

 

Prepared by 

NETEL (INDIA) LIMITED 

 
Email: ems@netel-india.com,  

emsne@netel-india.com 

Annexure -6

mailto:ems@netel-india.com
mailto:emsne@netel-india.com


LDAR Monitoring Report for IOCL, Digboi

Name of client M/s Indian Oli Corporation 

LimitedAssam Oil Division

Digboi-786171

Assam

Name of Contractor NETEL (INDIA) LIMITED

Environment Management 

ServicesW-408, Rabale MIDC,

 TTC Industrial Area, Navi 

Mumbai - 400 701Nature of job LDAR Monitoring Report 

for IOCL, GuwhatiReport Period 3 Months April to June,2025

For NETEL (INDIA) LIMITED

Shraddha Kere

Quality Manager



General Hydrocarbon (PPM)

w. e. f. January 01, 2009

1 Pump/Compressor

2 Valves/Flanges

3 Other component

ComponentSr. No.

In addition, any component observed to be leaking by sight, sound or smell regardless of

concentration (liquid dripping, visible vapor leak) or presence of bubbles using soap solution 

should be considered as leak.

In this quarter, 5810 probable leak points are surveyed and 28 leaky points detected, 

which is having HC potential loss 39.20 Kg/Day

5000

3000

3000

Fugitive Emission Survey for 1st Quarter of 2025-2026

Environment Department is conducting quaterly " Fugitive Emission Survey" of potential 

soures of various process units under Leak Detection & Repair Program (LDAR)and as per 

revised Effluent & Emission Standerd.The locations for the survey were selected in 

consultation with the various departments The survey covered the following 

units and areas:

Leak definition: A leak is defined as the detection of VOC concentration more than the 

values (in PPM) specified below at the emission source using a hydrocarbon analyzer 

to measurement Protocol (US EPA – 453/R-95-017, 1995 Protocol for equipment leak 
                  emission estimates may be referred):



Sr. No. Date Unit Equipment Tag. No Components Line Size Location
Statutory Limit 

PPM
Leak Type

Reading 

(ppm)

KG/per 

day

Readings After 

attending leak 

(ppm)

KG/per 

day

Total     

Saving

1 20-06-2025 Pump Valve 037-PA-CF-002B OUT LET LINE V.GLAND 3" Isolation Valve 3000 Gland 7500 0.616 50 0.002

2 20-06-2025 Valve 037-PA-CF-003B OUT LET LINE V.GLAND 3" Isolation Valve 3000 Gland 6800 0.551 60 0.003

3 20-06-2025 Valve LINE TO 37-0226-B1AH 1st VALVE VALVE 3" Isolation Valve 3000 Gland 5500 0.432 40 0.002

4 20-06-2025 Valve LINE TO 37-0226-B1AH 2nd VALVE VALVE 3" Isolation Valve 3000 Gland 6700 0.542 80 0.003

5 20-06-2025 Valve LINE TO 37-0226-B1AH 3rd VALVE VALVE 3" Isolation Valve 3000 Gland 5900 0.468 65 0.003

6 19-06-2025 Valve CONTROL VALVE10-PV-2404 BY PASS LINE V.GLAND 3" Isolation Valve 3000 Gland 4600 0.353 60 0.003

7 19-06-2025 Valve PRODUCT HYDROGEN LINE TO MSQU 1st GATE VALVE V.GLAND 3" Isolation Valve 3000 Gland 5400 0.423 45 0.002

8 26-04-2024 Valve Outlet Line 1st I/V Valve 6" Isolation Valve 3000 Gland 6400 0.514 65 0.003

9 26-04-2024 Valve KA -SC-101A/B discharge interconection I/V Valve 10" Isolation Valve 3000 Gland 7100 0.579 50 0.002

LEAK DETECTION AND REPAIR (LDAR) PROGRAM

VOC LEAK SUMMARY : April to June, 2025.

HGU

SDU 

MSQU

0.005

0.005

0.013



Sr.  

No.
Name of the Unit

Date of 

Monitoring

Total No              

of Points 

Monitored

Page No.

No. of Points 

Where leaks 

found beyond 

standard limits

Before 

Repair Leak    

(kg/day)

After Repair 

Leak    

(kg/day)

1 AVU 20-06-2025 551 10 to 26 0 0.000 0.000

2 DCU 19-06-2025 1043 27 to 58 0 0.000 0.000

3 CRU 19-06-2025 272 58 to 66 0 0.000 0.000

4 MSQU 20-06-2025 1012 67 to 97 5 2.609 0.013

5 HDTU 19-06-2025 164 97 to 102 0 0.000 0.000

6 HGU 19-06-2025 165 103 to 108 2 0.776 0.005

7 OM & S (CTF) 21-06-2025 174 108 to 113 0 0.000 0.000

8 OM&S (PPH) 23-06-2025 1119 113 to 147 0 0.000 0.000

9 SDU 21-06-2025 336 147 to 158 2 1.093 0.005

10 CRU off side Pump house 21-06-2025 267 158 to 166 0 0.000 0.000

11 NEW TANK FARM 23-06-2025 587 166 to 184 0 0.000 0.000

12 SDU (Off side Pump House) 21-06-2025 120 184 to 188 0 0.000 0.000

13 Tank Roof Rimseal Checking 21-06-2025 16 188 to 189 0 0.000 0.000

4.48 0.02

1.639 0.008

4.46

1.63

LEAK DETECTION AND REPAIR (LDAR) PROGRAM

VOC QUARTERLY REPORT : APRIL TO JUNE,2025

PLANTWISE SUMMARY

Total in MT/Annum

Verified by Checked by

Total Saving in kg/day

Total in Kg/day

Toatl in MT/Annum

Neelima Dalvi

Technical Manager

Shraddha Kere

Quality Manager



 

LDAR Monitoring Report 

for 

Month of July to September 2025 
 

at 

 

IOCL, Digboi Refinery 
 

 

 

Prepared by 

NETEL (INDIA) LIMITED 

 
Email: ems@netel-india.com,  

emsne@netel-india.com 

mailto:ems@netel-india.com
mailto:emsne@netel-india.com


LDAR Monitoring Report for IOCL, Digboi

Name of client M/s Indian Oli Corporation 

LimitedAssam Oil Division

Digboi-786171

Assam

Name of Contractor NETEL (INDIA) LIMITED

Environment Management 

ServicesW-408, Rabale MIDC,

 TTC Industrial Area, Navi 

Mumbai - 400 701Nature of job LDAR Monitoring Report 

for IOCL, GuwhatiReport Period 3 Months July to 

September,2025

For NETEL (INDIA) LIMITED

Shraddha Kere

Quality Manager



General Hydrocarbon (PPM)

w. e. f. January 01, 2009

1 Pump/Compressor

2 Valves/Flanges

3 Other component

ComponentSr. No.

In addition, any component observed to be leaking by sight, sound or smell regardless of

concentration (liquid dripping, visible vapor leak) or presence of bubbles using soap solution 

should be considered as leak.

In this quarter, 5810 probable leak points are surveyed and 28 leaky points detected, 

which is having HC potential loss 39.20 Kg/Day

5000

3000

3000

Fugitive Emission Survey for 2nd Quarter of 2025-2026

Environment Department is conducting quaterly " Fugitive Emission Survey" of potential 

soures of various process units under Leak Detection & Repair Program (LDAR)and as per 

revised Effluent & Emission Standerd.The locations for the survey were selected in 

consultation with the various departments The survey covered the following 

units and areas:

Leak definition: A leak is defined as the detection of VOC concentration more than the 

values (in PPM) specified below at the emission source using a hydrocarbon analyzer 

to measurement Protocol (US EPA – 453/R-95-017, 1995 Protocol for equipment leak 
                  emission estimates may be referred):



Sr. No. Date Unit Equipment Tag. No Components Line Size Location
Statutory Limit 

PPM
Leak Type

Reading 

(ppm)

KG/per 

day

Readings After 

attending leak 

(ppm)

KG/per 

day

Total     

Saving

1 19-08-2025 Pump Valve 05-PA-001 A Discharge I/V Valve 4" Isolation Valve 3000 Gland 5400 0.423 90 0.004

2 19-08-2025 Pump Valve 03-PA-002 B Suction I/V Valve 4" Isolation Valve 3000 Gland 5800 0.459 70 0.003

3 21-08-2025  Valve 037-PA-CF-003A IN LET LINE Valve 3" Isolation Valve 3000 Gland 5100 0.397 100 0.004

4 21-08-2025 Valve 037-PA-CF-003B OUT LET LINE Valve 3" Isolation Valve 3000 Gland 5080 0.395 80 0.003

5 21-08-2025 Valve 037-PA-CF-005 B OUT LET LINE Valve 3" Isolation Valve 3000 Gland 4850 0.375 60 0.003

6 21-08-2025 Flange LINE TO 37-0226-B1AH 1st VALVE Flange 3" Isolation Valve 3000 Gland 5460 0.429 50 0.002

7 21-08-2025 Flange LINE MUGC DISCHARGE TO DRYER Flange 3" Isolation Valve 3000 Gland 6500 0.523 90 0.004

8 18-08-2025 HDT Valve 09-FV-2604 Valve 2" Isolation Valve 3000 Gland 4650 0.357 80 0.003 0.003

9 18-08-2025 Valve CONTROL VALVE10-PV-2404 BY PASS LINE Valve 3" Isolation Valve 3000 Gland 6200 0.496 120 0.006

10 18-08-2025 Valve CONTROL VALVE37-FV-3302 Valve 2" Isolation Valve 3000 Gland 5800 0.459 60 0.003

11 22-08-2025 Valve Outlet Line 1st I/V Valve 6" Isolation Valve 3000 Gland 7500 0.616 80 0.003

12 22-08-2025 Valve Outlet Line 1st I/V Valve 6" Isolation Valve 3000 Gland 6750 0.546 90 0.004

LEAK DETECTION AND REPAIR (LDAR) PROGRAM

VOC LEAK SUMMARY : July to September, 2025.

SDU 

MSQU

0.007

0.016

CRU

HGU

0.007

0.009



Sr.  

No.
Name of the Unit

Date of 

Monitoring

Total No              

of Points 

Monitored

Page No.

No. of Points 

Where leaks 

found beyond 

standard limits

Before 

Repair Leak    

(kg/day)

After Repair 

Leak    

(kg/day)

1 AVU 19-08-2025 551 10 to 26 0 0.000 0.000

2 DCU 20-08-2025 1043 27 to 58 0 0.000 0.000

3 CRU 19-08-2025 272 58 to 66 2 0.882 0.007

4 MSQU 21-08-2025 1012 67 to 97 5 2.119 0.016

5 HDTU 18-08-2025 164 97 to 102 1 0.357 0.003

6 HGU 18-08-2025 165 103 to 108 2 0.955 0.009

7 OM & S (CTF) 23-08-2025 174 108 to 113 0 0.000 0.000

8 OM&S (PPH) 25-08-2025 1119 113 to 147 0 0.000 0.000

9 SDU 22-08-2025 336 147 to 158 2 1.162 0.007

10 CRU off side Pump house 20-08-2025 267 158 to 166 0 0.000 0.000

11 NEW TANK FARM 26-08-2025 587 166 to 184 0 0.000 0.000

12 SDU (Off side Pump House) 22-08-2025 120 184 to 188 0 0.000 0.000

13 Tank Roof Rimseal Checking 26-08-2025 16 188 to 189 0 0.000 0.000

5.48 0.04

2.004 0.015

5.43

1.99

LEAK DETECTION AND REPAIR (LDAR) PROGRAM

VOC QUARTERLY REPORT : JULY TO SEPTEMBER,2025

PLANTWISE SUMMARY

Total in MT/Annum

Verified by Checked by

Total Saving in kg/day

Total in Kg/day

Toatl in MT/Annum

Neelima Dalvi

Technical Manager

Shraddha Kere

Quality Manager



 

Methane Monitoring Report 

for 

Month of August 2025 
 

at 

 

IOCL, Digboi Refinery 
 

 

 

Prepared by 

NETEL (INDIA) LIMITED 

 
Email: ems@netel-india.com,  

emsne@netel-india.com 

mailto:ems@netel-india.com
mailto:emsne@netel-india.com


LEAK DETECTION AND REPAIR (LDAR) PROGRAM

LDAR Monitoring Report for IOCL, Digboi

Name of client M/s Indian Oli Corporation 

Limited

Assam Oil Division

Digboi-786171

Assam

Name of Contractor NETEL (INDIA) LIMITED

Environment Management 

Services

W-408, Rabale MIDC,

 TTC Industrial Area, Navi 

Mumbai - 400 701

Nature of job Methane Monitoring Report 

for IOCL, Digboi

Report Period  August -2025

For NETEL (INDIA) LIMITED

Shraddha Kere

Quality Manager



Sr. 

No.
Date Unit Equipment Tag. No Components

Line 

Size
Location

Statutory 

Limit PPM
Leak Type

Readings 

Before 

attending 

leak 

(ppm)

KG/per 

day

Readings After 

attending leak 

(ppm)

KG/per 

day

Total     

Saving

1 22-08-2025 Valve 15-FY-4710 Valve 2" Control Valve 3000 Gland 5600 0.441 120 0.006 0.435

2 22-08-2025 Flange NG-22 U/S Flange Flange 4" U/S Flange 3000 Flange 6500 0.523 150 0.025 0.498

3 01-10-2024 AVU Valve 02-PV-1104 U/S I/V Valve 2" Isolation Valve 3000 Gland 5200 0.406 80 0.003 0.403

4 20-08-2025 Valve 07-PV-1201 Valve 3" Isolation Valve 3000 Gland 4500 0.344 60 0.003 0.341

5 20-08-2025 Valve 07-PV-1202 Valve 3" Isolation Valve 3000 Gland 4800 0.370 90 0.004 0.366

6 20-08-2025 Flange 07-PV-1202 U/S I/V U/S Flange Flange 3" Isolation Valve 3001 Gland 5400 0.423 110 0.005 0.418

CPP

DCU

LEAK DETECTION AND REPAIR (LDAR) PROGRAM

METHANE LEAK SUMMARY : AUGUST - 2025.



Sr.  

No.
Name of the Unit

Date of 

Monitoring

Total No              

of Points 

Monitored

Page No.

No. of Points 

Where leaks 

found beyond 

standard limits

Before 

Repair Leak    

(kg/day)

After Repair 

Leak    

(kg/day)

1 CPP 22-08-2025 410 08 to 20 2 0.964 0.031

2 HGU 18-08-2025 265 20 to 28 0 0.000 0.000

3 HGU Off side 23-08-2025 71 28 to 30 0 0.000 0.000

4 HDTU 18-08-2025 90 30 to 33 0 0.000 0.000

5 AVU 19-08-2025 156 33 to 37 1 0.406 0.003

6 DCU 20-08-2025 385 38 to 49 3 1.137 0.012

7 SDU 22-08-2025 106 49 to 52 0 0.000 0.000

8 CRU 19-08-2025 364 52 to 63 0 0.000 0.000

9 MSQU 21-08-2025 225 63 to 69 0 0.000 0.000

2.51 0.046

0.92 0.02

2.46

0.90

Total Saving in kg/day

Total in MT/Annum

LEAK DETECTION AND REPAIR (LDAR) PROGRAM

Technical Manager Quality Manager

Total in Kg/day

Toatl in MT/Annum

Verified by Checked by

Neelima Dalvi Shraddha Kere

PLANTWISE SUMMARY

METHANE HLY REPORT : AUGUST-2025.



Sr.  No.

Total No              

of Points 

Monitored

1 410

2 265

3 71

4 90

5 156

6 385

7 106

8 364

9 225MSQU

HDTU

AVU

DCU

SDU

CRU

Name of the Unit

CPP

HGU

HGU Off side

20%

13%

3%

4%

7%
19%

5%

18%

11%

Total monitored Point
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THE ASSAM TRIBUNE, DIBRUGARH 

SATURDAY, JANUARY 6, 2024 

S Indian Oil Corporation Ltd. 
(Assam Oil Division) 

Digboi Refinery, P.O.: Digboi, Dist.: Tinsukia, PIN: 786171 
NOTICE REGARDING ENVIRONMENTAL CLEARANCE ACCORDED TO 

JOCL, DlGBOl REFINERY FOR CAPACITY AUGMENTATION to tO MMTPA 
Notice is hereby given that the Ministry of Environment, Forest and 
Climate Change (MOEF&CC) vide File No. J-11011/48212007-IA 
11 (1). dated 0.1/0112024 has accorded Environmental Clearance 
for capacity augmentation of Digboi Refinery from 065 MMTPA to 
1 C MMTPA. Copies of the clearance letter are available with the 
SPCB/ Committee and may also be seen at the Website of the 
Ministry and at https://parivesh.nlc.inl. 

Annexure -10



 

 

  

DIGBOI REFINERY  

INDIAN OIL COORPORATION 

LIITED. 
 

 

 

 

 

 

 

 

BIO-MONITORING SURVEY OF AQUATIC 

LIFE IN LOTIC AND LENTIC WATER 

BODIES IN AND AROUND 

DIGBOI REFINERY: OCTOBER 2025 
 

 

 

 

Annexure-11



1 | P a g e  

 

 

 

 

 

 

 

PREFACE 

 

Bio-Monitoring  Survey Of Aquatic Life In Lotic And 

Lentic Water Bodies In And Around Digboi Refinery 

During August And September, 2025 Covering Eleven 

Locations. 

 

 

 

 

 

 

 

 

 

 

 



2 | P a g e  

 

LIST OF CONTENTS: 

SL NO CONTENT PAGE NO 

1 Introduction 4 

2 Bio-Monitoring Methods And Indices 5-6 

3 Types Of Biological Assessment 6-9 

4 Site Selection 9-10 

5 Aquatic Organisms Used In Bio-Monitoring 10-12 

6 Methodology 12-13 

7 Macro-Invertebrates Sample Collection 13-15 

8 Key Points Regarding Sampling 15 

9 Role Of BWQC In Water Quality Evaluation 15-17 

10 Identification Of Macro Invertebrates 17-18 

11 Biological Monitoring Working Party (BMWP) Score 19-21 

12 Results And Discussion 21 

13 Assessing Water Quality Using Macro-Invertebrates 21 

14 Interpreting Macro Invertbrate Data & Discussion Of 

The Results 

21-24 

15 Assessing Water Quality Using The FBI 24-25 

16 Physico-Chemical Study 25-26 

17 Results And Discussion (Physico-Chemical Parameters) 26 

18 Discussion of the Result & Conclusion 26-35 

19 Bio Monitoring Field Sheets 36 

 

 

 

 



3 | P a g e  

 

 

List Of Table: 

SL. 

NO.  

TABLES  PAGE NO  

1  Sampling Location  9 

2  Range Of Saprobic Score  16 

3  BMWP Score System Adopted By CPCB  19-20 

4  Physico-Chemical Parameters For The Surface Water 

Samples  

25-26 

 

List Of Figure: 

SL. NO.  FIGURES  PAGE NO  

1  GPS Map Showing The Sampling Sites.  10 

2  Collection Of Macro-Invertibrates In The Present 

Study  

18 

3  Some Of Macro-Invertibrates Found In Present Study  18 

4  Variations Of Temperature, Free CO2 And Ph For 

Each Site Of Sample Collection  

27 

5  Variations Of Turbidity, DO, BOD And COD For 

Each Site.  

31 

6  The Concentration Of Total Alkalinity, Total 

Hardness,  

Nitrate, Sulphate, TDS, TSS And Oil & Grease  

32 

7  The Concentrations Of Arsenic, Lead, Iron And Zinc  34 

 

 

 

 



4 | P a g e  

 

 

 

 

BIO-MONITORING SURVEY OF AQUATIC  LIFE  IN  LOTIC AND 

LENTIC  WATER  BODIES  IN AND AROUND 

DIGBOI  REFINERY 

 

Introduction 

Aquatic Ecosystems Are The Bedrock Of Biological Diversity, Supporting An 

Immense Variety Of Life And Providing Essential Services From Water Purification 

To Climate Regulation. In Regions Like Digboi, With A Long History Of Industrial 

Activity, Safeguarding These Water Bodies Is Not Just An Environmental Imperative 

But A Core Component Of Sustainable Industrial Practice. 

Traditional Water Quality Assessments, Which Measure Physico-Chemical 

Parameters, Provide A Momentary Snapshot. Bio-Monitoring, The Study Of Living 

Organisms In Their Environment, Offers A More Profound Narrative. It Reveals The 

Cumulative Health Of An Ecosystem Over Time, Showing How Aquatic 

Communities Respond To Pollutants, Habitat Changes, And Other Stressors. 

This Survey Leverages Macro Invertebrates—Organisms Such As Insect Larvae, 

Snails, And Worms That Are Visible To The Naked Eye—As Key Bio-Indicators. 

Their Varying Sensitivities To Pollution Provide A Powerful, Natural Gauge Of 

Water Quality. By Analyzing Which Species Are Present And In What Numbers, We 

Can Classify The Health Of A Water Body, From Pristine To Severely Degraded. 

This Report Details The Results Of This Dual-Pronged Investigation, Combining 

Biological And Physico-Chemical Data To Present A Holistic Picture Of The 

Aquatic Environment In The Digboi Refinery Area. 

Biological Monitoring Of Water Quality: A Crucial Tool  

We Can't Judge A River's Health By A Single Glance. The Best Indicators Are The Insects 

And Invertebrates Living On Its Bottom. These Creatures Are Nature's Built-In Water 

Quality Sensors. Because They Live There Full-Time, Their Community Structure Directly 

Reflects The Stream's Condition, Serving As A Living Record Of Its Health And The 

Challenges It Has Endured. Biological Monitoring Assesses Aquatic Ecosystem Health 

By Examining Changes In Stream  

Conditions, Water Quality, And Habitat. Historically, Invertebrates, Especially Macro 

Invertebrates, Have Been Used To Study Running Water Ecosystems. Relationships 
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Between Macro Invertebrate Community Structures And Environmental Variables 

Have Been Extensively Investigated.  

Advantages Of Biological Monitoring:  

1. Integrated Approach To Assess Aquatic Ecosystem Quality  

2. Complementary To Physico-Chemical Evaluations  

3. Reliable Assessment Of Anthropogenic Impacts  

4. Wide Acceptance And Application Globally  

Bio-Monitoring Methods And Indices:  

Scientists Have Long Sought The Most Accurate Way To Diagnose The Health Of A 

River. The Answer, It Turns Out, Isn't Found Just In A Water Sample Jar, But In The 

Life The River Supports. Over The Years, A Whole Toolkit Of Biological Indices Has 

Been Developed To Translate The Language Of Aquatic Life Into A Clear Report Card 

On Water Quality. Among The Most Powerful Of These Tools Are Benthic Macro 

Invertebrates—The Insects, Snails, And Worms That Live On The Riverbed. Their 

Varied Sensitivities To Pollution Make Them Nature's Own Water Quality Testing Kits. 

Alongside These Animal Indicators, The Plant Life In And Around The Water Tells Its 

Own Story. By Analyzing Key Parameters Like Ph, Temperature, And Heavy Metals In 

Water, And Then Observing The Health And Diversity Of Aquatic Plants, We Get A 

Dual-Perspective On The Ecosystem's Condition. A Patch Of Dying Reeds Or A Sudden 

Bloom Of Algae Can Be As Telling As Any Chemical Reading, Providing A Direct Look 

At How The Physical Environment Is Impacting Biological Communities. 

 

Limitations Of Physico-Chemical Analysis:  

1. Complex Wastewater Composition  

2. Low Concentration Detection Limits  

3. Variable Chemical Impacts On Biological Systems  

 

Bio-Monitoring As A Summary Parameter:  

Bio-Monitoring Overcomes Physico-Chemical Analysis Limitations By Summing 

Effects Of Pollutants In Easily Measurable Parameters.  
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Case Study: Digboi, Assam, India:  

Digboi, India's Oldest Oil Town, Has Undergone Significant Environmental 

Changes. Biomonitoring Can Assess The Impact Of Oil Exploration And Refining 

On Aquatic Ecosystems.  

 

History Of Digboi's Oil Industry:  

- 1867: Oil Discovery  

- 1889: First Oil Well Drilled  

- 1901: First Refinery Established  

- World War II: Peak Production (7,000 Barrels/Day)  

- Current Production: 240 Barrels/Day  

 

Biological Monitoring Is Essential For Assessing Aquatic Ecosystem Health And 

Understanding  Anthropogenic Impacts. Its Integration With Physico-Chemical 

Analysis Provides A Comprehensive Picture Of Water Quality.  

Types Of Biological Assessment:  

Biological Assessments Are Crucial For Understanding The Health And Integrity Of 

Ecosystems. They Involve Studying Various Aspects Of Biological Communities To 

Evaluate Environmental Conditions. Here Are Some Common Types Of Biological 

Assessments:  

Aquatic Ecosystems:   

• Benthic Macro Invertebrate Assessment: This Involves Studying Organisms That 

Live On The Bottom Of Water Bodies, Such As Insects, Worms, And Snails. Their 

Presence Or Absence Can Indicate Water Quality And Pollution Levels.  

• Fish Assessment: Examining Fish Populations, Their Abundance, Diversity, And 

Health Can Provide Insights Into Overall Ecosystem Health.  

• Aquatic Vegetation Assessment: Analysing The Types And Abundance Of Aquatic 

Plants Can Reveal Information About Nutrient Levels, Water Depth, And Overall 

Ecosystem Productivity.  
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Terrestrial Ecosystems: A Ground-Level View 

To Truly Grasp The Health Of A Forest, Grassland, Or Any Piece Of Land, We Need To 

Look At Its Living Parts—The Plants, Animals, And Even The Unseen World Beneath 

Our Feet. It’s Like A Doctor Giving A Patient A Full Check-Up. Here’s How We Do It: 

                                             Taking Nature's Census: One Of The Most Direct Ways To 

Understand An Ecosystem Is To See Who's Living There. By Carefully Tracking Animal 

Populations—Whether It's Through Camera Traps, Following Tracks, Or Seasonal Bird 

Counts—We Get A Clear Picture Of Habitat Quality. If Certain Species Start To 

Disappear Or Their Numbers Dwindle, It's Often A Red Flag, Pointing To Larger 

Problems Like Habitat Loss Or Pollution. 

                                Reading The Landscape Through Its Plants: The Plant Community 

Tells A Powerful Story About The History And Current State Of The Land. We Look At 

The Variety Of Plants, Which Species Are Thriving, And Which Are Struggling. A 

Vibrant, Diverse Plant Life Usually Indicates A Healthy, Resilient System. Conversely, A 

Surge Of Invasive Species Or Signs Of Disease In Native Plants Can Signal Past 

Disturbances, Like Fire Or Human Activity, And Help Us Predict The Ecosystem's 

Future. 

                        Unearthing Secrets In The Soil: The Real Magic Often Happens Out Of 

Sight. By Studying The Soil—Teeming With Life From Earthworms And Insects To 

Countless Microbes And Fungi—We Can Assess The Foundation Of The Entire 

Ecosystem. This Bustling Community Is Responsible For Breaking Down Organic 

Matter, Cycling Nutrients, And Building Healthy Soil Structure. If The Soil Is Alive And 

Active, It's A Good Sign That The Ecosystem Above It Is On Solid Ground. 

 

Other Methods:  

 

• Bioindicators: Using Specific Organisms As Indicators Of Environmental 

Conditions. For Example, Certain Species Of Lichens Can Be Sensitive To Air 

Pollution.  

• Genetic Analysis: Examining The Genetic Diversity Of Populations Can Provide 

Insights Into Ecosystem Health And Resilience.  

• Remote Sensing: Using Satellite Imagery Or Aerial Photography To Monitor Large-

Scale Changes In Vegetation, Land Cover, And Water Bodies.  

Key Considerations(A): 

• Scale: Biological Assessments Can Be Conducted At Various Scales, From Small-

Scale Site-Specific Studies To Large-Scale Regional Assessments.  
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• Objectives: The Specific Objectives Of The Assessment Will Determine The 

Appropriate Methods And Data Collection Techniques.  

• Data Analysis: Statistical Methods Are Often Used To Analyze Biological Data And 

Draw Conclusions About Ecosystem Health.  

• Toxicity/Bioassay Test - To Know Acute Or Chronic Effect Of Pollutants On 

Biological System, This Test Is Used Both In Laboratory By Exposing Specified 

Number Of Test Organisms Directly In The Water Body Or In Test Sample Specified 

Time Period.  

Bio-Accumulation And Bio-Magnification Studies – Bioaccumulation And Bio 

Magnification Are Two Important Ecological Processes That Describe The Movement Of 

Pollutants Through Food Chains. Bioaccumulation Is The Gradual Build-Up Of A Substance 

In The Tissues Of An Organism Over Time. This Occurs When An Organism Takes In More 

Of A Substance Than It Can Eliminate. Several Factors Can Influence Bioaccumulation, 

Including:   

 

➢ Persistence: The Ability Of A Pollutant To Remain In The Environment For 

A Long Time.  

➢ Bioavailability: The Ability Of An Organism To Absorb A Pollutant From Its 

Environment.  

➢ Lipid Solubility: Pollutants That Are Soluble In Lipids (Fats) Tend To 

Accumulate In Fatty Tissues.  

Bio Magnification: Bio Magnification Is The Increasing Concentration Of A Pollutant As It 

Moves Up The Food Chain. This Occurs Because Predators Consume Prey That Have 

Already Accumulated The Pollutant. Examples Such As DDT, A Pesticide That Was Widely 

Used In The Mid-20th Century, Is A Classic Example Of Bio Magnification. It Accumulated 

In The Tissues Of Small Organisms, Such As Insects, And Was Then Passed On To Larger 

Predators, Such As Birds And Fish. This Led To The Decline Of Many Bird Populations.  

• Bioaccumulation And Bio Magnification Studies Are Used To Monitor The Levels 

Of Pollutants In Ecosystems And Assess The Potential Risks To Wildlife And 

Human Health.  

• These Studies Help To Identify And Assess The Potential Risks Of Exposure To 

Pollutants Through The Food Chain.  

• The Results Of Bioaccumulation And Biomagnification Studies Can Inform The 

Development Of Environmental Regulations And Policies.  

Key Considerations(B): 

• Species Sensitivity: Different Species Have Varying Sensitivities To Pollutants, And 

Some May Be More Susceptible To Bioaccumulation And Bio Magnification Than 

Others.  
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• Food Chain Dynamics: The Structure And Dynamics Of Food Chains Can 

Influence The Rate And Extent Of Bio Magnification.  

• Environmental Factors: Environmental Factors, Such As Temperature, Ph, And 

Nutrient Availability, Can Affect The Bioaccumulation And Bio Magnification Of 

Pollutants.    

                           Bio Assessment Methods Such As Studying Biotic Communities And 

Populations Are Crucial For Understanding Ecosystem Health. Among These Above 

Methods, The Study Of Biotic Community And Population Of Different Organisms Are 

More Widely Used For Bio-Assessment Because In An Ecosystem All Groups Of 

Organisms Are Interdependent On Each Other, Any Impact On One Group Of Organisms 

Affects The Entire Ecosystem. These Methods Provide Details Into How Different Organism 

Interact And Depend On Each Other And How Changes In One Group Can Impact The 

Entire Ecosystem.  Additionally, The Ecosystem Studies Can Detect Gradual Changes In 

Both The Structure And Function Of Ecosystems, Making Them Essential For Long Term 

Environmental Monitoring And Management  

 

Site Selection:  

The Following Sites Are Selected For Bio Monitoring Study In Consultation With The 

Digboi Refinery Authorities On The Basis Of Upstream And Downstream Condition. 

Samples Are Collected From The Following Sites (Table-1)For Physico-Chemical And Bio 

Monitoring Analysis Covered In The Present Study:  

Table-1: Sampling Location 

1. Dihing - Margherita: 27.284275° 95.663482°  

2. Dihing - Makum: 27.292424° 95.616147°  

3. Dihing - Mirika: 27.273380° 95.564508°  

4. Dihing - Gammon Bridge: 27.311866° 94.882183°  

5. Dihingmukh: 27.262802° 94.703727°  

6. Digboi River - Kenduguri: 27.402045° 95.580806°  

7. Digboi River - 15 KM Pt: 27.345290° 95.479622°  

8. Digboi River - 26 KM Pt: 27.323431° 95.364031°  

9. Dihing - Before Confluence With Digboi River: 27.302082° 95.347753°  

10. Dihing - After Confluence With Digboi River: 27.302421° 95.344287° 

11. Digboi Sanitary Park River (Durgapukhuri): 27.3871660 95.6158230  
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The GPS Map Present Below Shows The Sample Collection Sites: 

 

 

Fig 1: GPS Map Showing The Sampling Sites.  

Aquatic Organisms Used In Bio-Monitoring  

Aquatic Organisms Are Often Used As Bio-Indicators To Assess The Health Of Aquatic 

Ecosystems. Their Sensitivity To Pollution, Habitat Degradation, And Other Environmental 

Stressors Makes Them Valuable Tools For Monitoring Water Quality And Overall 

Ecosystem Health. Here Are Some Common Aquatic Organisms Used In Biomonitoring:  

Macro Invertebrates- 

                                              When We Want To Check The Vital Signs Of A River, Lake, Or 

Stream, Some Of The Most Honest Answers Don't Come From A Lab Kit, But From The 

Creatures Living In The Water. By Observing Specific Aquatic Life, We Can Get A Clear, 

Real-Time Picture Of Environmental Health. 
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1. The River's Bottom Dwellers: Benthic Macro Invertebrates 

 

                                If You Want To Know The History Of A Stream's Health, Turn Over A 

Rock And Look At What's Clinging To The Bottom. Benthic Macro Invertebrates—Like 

Insect Larvae, Worms, And Snails—Are Classic Indicators Because They Can't Easily 

Escape Pollution. 

                                  The Sensitive Ones:  The Presence Of Species Like Mayfly, Stonefly, 

And Caddisfly Larvae Is Excellent News. They Are Notoriously Intolerant Of Pollution And 

Only Thrive In Clean, Well-Oxygenated Water. 

                           The Tolerant Ones:  In Contrast, An Abundance Of Creatures Like  Aquatic 

Worms, Midges, And Leeches Often Signals That A Waterway Is Stressed By Organic 

Pollution Or Low Oxygen Levels. 

 

2. The Mobile Residents: Fish 

 

                          Fish Are Like The Long-Term Residents Of The Water Body. Their 

Presence, Absence, And Overall Health Tell A Story About Water Quality Over A Broader 

Period. Different Species Have Very Different Tolerances. 

                          Cold-Water Fish Like  Trout  Require Cold, Highly Oxygenated Water. 

Their Disappearance Is A Red Flag For Rising Temperatures Or Pollution. 

Warm-Water Fish  Like  Catfish  Or Certain  Bass  Are More Resilient And Can Persist In 

Conditions That Would Be Fatal For More Sensitive Species. A Community Dominated By 

These Generalists Often Points To An Ecosystem Under Stress. 

 

3. The Green Foundation: Algae And Aquatic Plants  

 

                     The Plant Life In A Waterway Is A Powerful Indicator Of Its Nutrient Balance. 

 Algae Blooms:  A Sudden Explosion Of Green, Slimy Algae In A Lake Is A Classic Sign Of 

Nutrient Pollution, Often From Fertilizers. These Blooms Can Deplete Oxygen And Harm 

Other Aquatic Life. 

 Diatoms:  These Microscopic, Glass-Shelled Algae Are Particularly Telling. The Specific 

Species Of Diatom Present Can Help Scientists Trace Nutrient Levels And Pollution History 

With Remarkable Precision. 

 

 4. The Unseen World: Microorganisms , Even The Smallest Life Forms Have A Story To 

Tell. 

                     Bacteria:  High Levels Of Certain Bacteria, Like E. Coli, Are A Direct 

Indicator Of Fecal Contamination, Signaling Issues With Wastewater Or Agricultural 

Runoff. 

 Microbial Communities:  The Overall Diversity Of Bacteria And Microbes In The Sediment 

Can Serve As A Subtle Gauge Of Ecosystem Stability And Recovery From Disturbance. 

 

. 

By Studying The Abundance, Diversity, And Health Of Aquatic Organisms, Scientists Can 

Gain Valuable Insights Into The Condition Of Aquatic Ecosystems And Develop Effective 

Conservation And Management Strategies.  
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Among These Groups Of Organisms, Macro-Invertebrates Are Found Best Suited For Bio-

Monitoring And Are Used Worldwide Because Of More Advantages. Further, More 

Ecological Information Available For Their Taxonomic Groups And In Bio-Monitoring, 

Taxonomic Richness And Composition Characterization Of Macro-Invertebrates Are Being 

Used. Taxonomic Identification Of Macro-Invertebrates Is Done Up To Family Level.  

The Samples Are Collected For General Physico-Chemical And Boi-Monitoring 

Characterization From The Above-Mentioned Locations.  

The Study Employed A Semi-Quantitative Sampling Technique Using A D-Frame Net To 

Collect Benthic Macro-Invertebrates From Various Habitats Within The Digboi River 

Catchment. This Method Is Commonly Used In Aquatic Ecology To Assess Water Quality 

And Ecosystem Health.  

 

Methodology: 

Habitat Diversity: 

Sampling Was Conducted Across Three Main Habitat Types—Pools, Riffles, And 

Cascades—To Ensure A Comprehensive And Representative Assessment Of The Aquatic 

Fauna Present In The Study Area. This Approach Captures The Variability In Environmental 

Conditions And Helps Account For Habitat-Specific Differences In Species Composition. 

 

Preservation: 

Collected Specimens Were Preserved In 70% Ethyl Alcohol To Maintain Their 

Morphological Integrity For Later Identification. This Concentration Is Widely Accepted In 

Aquatic Ecology Studies As It Effectively Prevents Decomposition Without Causing 

Excessive Tissue Hardening. 

 

Identification: 

Macro Invertebrates Were Identified To The Family Level Using Standard Taxonomic Keys. 

Family-Level Identification Is Commonly Employed In Bioassessment Studies, As It 

Balances Accuracy With Practicality And Provides Reliable Insights Into Ecological 

Conditions. 

Data Analysis 

 

Given The Type Of Data Collected, Several Analytical Approaches Were Applied To 

Interpret The Ecological Patterns And Assess Water Quality. 

 

1.Biodiversity Indices 

 

Species (Or Family) Richness: The Total Number Of Distinct Taxa Recorded At Each 

Sampling Site Was Used To Measure Richness. 

Species Diversity: Diversity Indices Such As Shannon–Wiener And Simpson’s Were 

Calculated To Account For Both The Number Of Taxa And Their Relative Abundances. 
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Evenness: Evenness Metrics Were Computed To Evaluate How Evenly Individuals Were 

Distributed Among The Different Taxa. 

 

2. Tolerance Values 

 

Biological Assessment Index (BAI):Each Macro Invertebrate Family Was Assigned A 

Tolerance Value Based On Its Sensitivity To Pollution. 

Water Quality Index: The BAI Scores Were Used To Derive An Overall Water Quality Index 

For Each Site, Allowing For Comparison Across Habitats And Locations. 

 

3. Community Composition Analysis 

 

Ordination Techniques: Multivariate Analyses Such As Principal Component Analysis 

(PCA) And Non-Metric Multidimensional Scaling (NMDS) Were Used To Visualize 

Relationships Among Sites Based On Their Macro Invertebrate Assemblages. 

Cluster Analysis: Sites With Similar Macro Invertebrate Communities Were Grouped To 

Identify Potential Ecological Patterns Or Gradients. 

 

4. Statistical Tests 

 

ANOVA / T-Tests: These Tests Were Performed To Determine Whether Differences In 

Macro Invertebrate Abundance Or Diversity Among Habitats Or Sites Were Statistically 

Significant. 

Correlation Analysis: Relationships Between Macro Invertebrate Metrics And 

Environmental Variables (E.G., Dissolved Oxygen, Temperature, Ph) Were Examined Using 

Correlation Coefficients. 

 

Expected Insights 

 

Through These Analyses, The Study Aims To Provide Meaningful Insights Into Several 

Ecological And Environmental Aspects: 

 

Water Quality: The Presence Or Absence Of Pollution-Sensitive Families Can Serve As An 

Indicator Of The River’s Overall Health. 

Habitat Preferences: Comparing Taxa Across Pools, Riffles, And Cascades Helps Identify 

Habitat-Specific Preferences And Ecological Requirements. 

Impact Of Human Activities: Differences In Macro Invertebrate Assemblages Between 

Upstream And Downstream Sites May Reveal The Influence Of Anthropogenic 

Disturbances. 

Biodiversity Patterns: The Findings Will Contribute To A Broader Understanding Of Benthic 

Macro Invertebrate Diversity Within The Digboi River Catchment. 

 

Macro-Invertebrates Sample Collection  
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Macro Invertebrate Samples Were Collected As Per Procedure And Stored In Thoroughly 

Sterilized Bottles From The 10 Sampling Stations Of As Mentioned Above In Aug And Sept 

2025.  

Sample Collection Procedures Are Shown In Figure 2 Below.  
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Fig2: Collection Of Macro-Invertibrates In The Present Study.  

 

Collection Of Water Samples Was Undertaken According To The Standard Methods For 

Examination Of Water (APHA, 23rd Edition). Water Samples Used For The Analysis Of 

Chemical Variables, Were Collected In Plastic Container Of 1000 Ml. Water Samples Were 

Collected Facing Upstream Of The River As Recommended In APHA Et Al., (1971) And 

The Bottles Were Filled To The Neck Allowing No Head Space And Transported To The 

Laboratory In An Ice-Filled Cooler Box. Samples Were Preserved At 40C In The Laboratory 

For Chemical Analysis. All Chemical Analyses Were Performed Within 24 Hours Of Sample 

Collection. Analyses Were Conducted For Three Replicates For Each Sample And Averaged. 

This Method Was Adopted Due To The Fact That Average Readings Were More 

Representatives Besides Reducing Variability In The Measured Results.  

The Ability Of Macro-Invertebrates To Colonize Various Habitats And Substrata 

Underscores Their Importance As Indicators Of Water Quality. By Sampling From Diverse 

Habitats, Researchers Can Obtain A More Comprehensive Picture Of The Aquatic 

Ecosystem's Health.  

Key Points Regarding Sampling: 

• Representative Sampling: Ensuring That The Collected Sample Represents All 

Habitats In The Location Is Crucial For Accurate Assessment.  

• Individual Organism Count: The Number Of Individuals In The Sample Provides 

Insights Into The Population Size Of Different Macro-Invertebrate Groups.  

• Sampling Methods: The Choice Of Sampling Methods Depends On The 

Substratum Where Macroinvertebrates Are Found.  

The Role Of BWQC In Water Quality Evaluation  

The CPCB's Biological Water Quality Criteria (BWQC) Provides A Framework For 

Assessing Water Quality Based On The Presence And Abundance Of Macro-Invertebrate 

Families. The Saprobic Score Method Assigns Values To Families Based On Their Tolerance 

To Pollution.  

Key Aspects Of BWQC: 

• Saprobic Values: Higher Saprobic Values Indicate Greater Tolerance To Pollution, 

While Lower Values Suggest Sensitivity.  

• Family-Level Identification: The BWQC Is Based On The Identification Of 

Macro-Invertebrates Up To The Family Level.  

• Scoring System: Families Are Assigned Scores From 1 To 10, With 10 

Representing The Most Sensitive And 1-2 Representing The Most Tolerant.  

Potential Data Analysis Approaches  
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To Analyze Macro-Invertebrate Data And Assess Water Quality Using BWQC, The 

Following Approaches Could Be Employed:  

1. Calculating Saprobic Index: 

o Sum The Saprobic Values Of All Identified Macro-Invertebrate Families In 

The Sample. O Divide The Sum By The Total Number Of Individuals 

Or Families.  

o The Resulting Value Represents The Overall Saprobic Index Of The 

Sample.  

2. Comparing With BWQC: 

o Compare The Calculated Saprobic Index To The BWQC Thresholds To 

Determine The Water Quality Category (E.G., Clean, Moderately Polluted, 

Heavily Polluted).  

o Analyze The Presence Or Absence Of Specific Macro-Invertebrate Families 

That Are Indicative Of Different Pollution Levels.  

3. Relating To Environmental Factors: 

o Examine The Relationship Between Saprobic Index Or Individual Macro-

Invertebrate Abundance And Environmental Factors (E.G., Dissolved 

Oxygen, Ph, Temperature).  

o Identify Potential Drivers Of Water Quality Changes.  

4. Temporal And Spatial Trends: 

o Analyze Changes In Macro-Invertebrate Assemblages And Saprobic Indices 

Over Time To Assess Trends In Water Quality.  

o Compare Data From Different Sampling Sites To Identify Spatial Variations 

In Water Quality.  

By Analyzing Macro-Invertebrate Data And Applying BWQC, The Study Could Provide 

Insights Into:  

• Water Quality Status: The Overall Health Of The Water Body Based On The 

Presence Of Pollutiontolerant Or Sensitive Macro-Invertebrates.  

• Impact Of Pollution: The Identification Of Specific Pollutants Or Sources Of 

Pollution Affecting The Aquatic Ecosystem.  

• Habitat Suitability: The Relationship Between Macro-Invertebrate Assemblages 

And Different Habitats Or Substrata.  

• Restoration Efforts: The Effectiveness Of Pollution Control Measures Or Habitat 

Restoration Initiatives.  

Table 2: Range Of Saprobic Score  

 

Range Of 

Saprobic Score 

Range Of 

Diversity Score 

Water Quality Water Quality 

Class 

Indicator 

Colour 



17 | P a g e  

 

6-7  0.5-1.0  Slight Pollution  B  Light Blue  

3-6  0.3-0.9  Moderate Pollution  C  Green  

2-5  0.4-Less  Heavy Pollution  D  Orange  

0-2  0-0.2  Severe Pollution  E  Red  

 

 

The Samples Are Collected Depending On The Characteristic Of River Bed.  

 

a) Boulders And Cobbles: The Stones Are Lifted Randomly And The Organisms Are 

Picked Up Using Soft Forceps Or Brushed Off Into The White Tray.  

 

b) Pebbles And Gravels: The Hand Net Is Placed Firmly On The Stream Bed Against The 

Flow. The Stream Bed Is Kicked Up By Foot And The Organisms Are Collected Into The 

Net. After This, The Collected Material Is Washed Using Sieve (Recommended Mesh Size 

0.6 Mm As Per ISO) And Macro-Invertebrates Are Collected Intro Plastic Bottles 

Containing Formalin (4%).  

If The River Bed Is Covered With Macrophytes Then, Bmis Are Collected By Uprooting 

The Plants First And Washing The Roots With Water Into Sieve And Collected Into White 

Tray. From The Tray Organisms Are Picked Up Using Forceps And Preserved In 4% 

Formalin For Further Study.  

Identification Of Macroinvertebrates:  

In The Laboratory, The Collected Macroinvertebrates Were Sorted And Identified To The 

Finest Possible Taxonomic Level. This Work Was Guided By Recognized Taxonomic Keys 

And Supplemented By Consultation With Specialist Colleagues. For Documentation, Larger 

Specimens Were Captured With High-Resolution Digital Photography, While More Minute 

Individuals Were Examined In Detail Under A Stereomicroscope. 

 

Some Of The Macro Invertibrates Collected Is Shown In The Figures Below.  
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Fig 3: Some Of Macro- Invertibrates Found In Present Study. 
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Biological Monitoring Working Party (BMWP) Score 

 

The Biological Monitoring Working Party (BMWP) Scoring System Was Originally 

Developed In The United Kingdom To Assess River Water Quality Using Aquatic 

Macroinvertebrates As Biological Indicators. Although It Was First Applied To British 

Rivers, The System Is Not Confined To Any Specific Geographical Region. Over Time, It 

Has Been Widely Adopted And Adapted Across The World, Including In India, With 

Necessary Modifications To Reflect Local Ecological Conditions And Species Distributions. 

                                            The BMWP System Is Based On The Varying Sensitivity Of 

Macro Invertebrate Families To Organic Pollution, Which Reflects The Saprobic Condition 

Of A Water Body. Each Family Of Macro Invertebrates Is Assigned A Specific Tolerance 

Score On A Scale From 1 To 10, Depending On Its Response To Organic Enrichment. 

Families That Are Highly Sensitive To Pollution, Such As Certain Mayflies And Stoneflies, 

Receive The Highest Score Of 10. In Contrast, Families That Are Tolerant Of Poor Water 

Quality, Such As Some Worms Or Chironomids, Are Assigned The Lowest Score Of 1. 

Families With Moderate Sensitivity Fall Between These Two Extremes, With Scores 

Ranging From 2 To 9. 

                                       To Calculate The BMWP Score For A Site, Each Macro Invertebrate 

Family Observed Is Assigned Its Corresponding Score According To The BMWP Chart. The 

Scores For All Families Present Are Then Summed To Obtain The Total BMWP Score For 

That Sample. Higher Scores Generally Indicate Cleaner, Less Polluted Water, Whereas 

Lower Scores Suggest Higher Levels Of Organic Pollution. 

                                         In India, The Original BMWP System Has Been Modified By The 

Central Pollution Control Board (CPCB) To Better Represent Local Conditions. Certain 

Families Absent In Indian Rivers Were Excluded, While Relevant Indigenous Taxa Were 

Added After Extensive Evaluation And Consultation With Experts. Table 3 Presents The 

BMWP Scoring System Currently Adopted By The CPCB. 

BMWP Score = Σ No. Of Families In One Group × Weightage Score  

Table.3: BMWP Score System Adopted By CPCB  

Sl No  Taxonomical Families  
Weightage 

Score  

1  Siphlonuridae,  Heptageniidae,  Leptophlebiidae,  Ephemerelidae,  

Potaminthidae,  Ephemeridae,  Prosopistomatidae,  Neoephemeridae,  

Ameletidae,  Taeniopterygidae,  Leuctridae,  Capniidae,  Perlodidae,  

Perlidae, Aphelocheridae, Leptoceridae, Georidae, Lepidostomatidae,  

Brachycentridae, Sericostomatidae, , Glossosomatidae, Helicopsychidae ,  

Leptohyphidae 

10  

2  Chloroperlidae 9  
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3  Euphaidae, Protoneuridae, Plathycnemididae, Lestidae, Gomphidae,  

Cordulegastridae, Aeshnidae, Corduliidae, Libellulidae, Macromiidae,  

Psychomyiidae, Philopotamidae, Cheumatopsychidae, Chrysomelidae,  

Hydrenidae,Sciomyzidae, Limoniidae 

8  

4  Caenidae, Nemouridae, Rhycophilidae, Polycaltropodidae, Limnephilidae,  

Stenopsychidae 

7  

5  Ancylidae, Hydrobiidae, Neritidae, Viviparidae, Thiaridae, Bithynidae,  

Unionidae,  Pleuroceridae,  Amblemidae,  Septariidae,  Assiminidae,  

6  

 Ampullaridae,  Solecurtidae,  Stenothyridae,  Arcidae,  Succinidae,  

Hydroptilidae, Palaemonidae, Atyidae, Genocentridae, Gammaridae,  

Potamidae,  Parathelphusidae,  Anthuridae,  Niphargidae,  Talitridae,  

Mysidae, Hymenosomatidae, Varunidae, Sesarmidae, Gecarcinucidae, 

Nereidae, Nephthyidae, Nereididae, Sabellidae, Pisionidae,  

Histriobdellidae, Megascolecidae, Coenagrionidae, Agriidae 

 

6  Mesovelidae,  Hydrometridae,  Gerridae,  Nepidae,  Naucaridae,  

Notonectidae, Pleidae, Corixidae, Vellidae, Hebridae, Belastomatidae,  

Haliplidae, Hygrobidae, Dytiscidae, Gyrinidae, Hydrophilidae, Noteridae,  

Dryopidae,  Elminthidae,  Psephenidae,  Heteroceridae,  Elmididae,  

Scritidae, Eulichadidae, Histeridae, Curculionidae, Hydropsychidae,  

Ecnomidae,  Tipulidae,  Culicidae,  Blepharoceridae,  Simulidae,  

Nymphomyidae,  Sarcophagidae,  Stratiomyiidae,  Ceratopogonidae,  

Pyralidae,Planariidae,  Dendrocoeclidae ,  Carabidae,  Hydrochidae,  

Staphylinidae 

5  

7  Baetidae, Sialidae, Corydalidae, Piscicolidae, Hirudinidae 4  

8  Lymnaeidae, Planorbidae, Sphaeridae, Physidae, Orbiculidae, Onchididae, 

Glossophonidae, Hirudidae, Erpobdellidae, Haemadipsidae, Salifidae,  

Dugesidae, Aselidae, Cirolanidae, Aegidae, Stenasellidae, Cymothoidae,  

3  

9  Chironomidae, Syrphidae, Ephydridae, Muscidae, Psychodidae 2  

10  Tubifiscidae, Naididae, Octochaetidae, Lumbricidae, Lumbricullidae 1  

 

The Saprobic Score Is Calculated By  

Saprobic Score = BMWP Score/ ∑Number Of Families Encountered  
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Results And Discussion:  

Understanding The Community Composition   

 

The Study Found That The Digboi River Supports A Diverse Group Of Macro-Invertebrates 

Belonging To Three Main Phyla:   Arthropoda  ,   Annelida  , And   Mollusca  . Among 

These,   Arthropoda   Was The Most Dominant, Followed By   Mollusca  . The Most 

Common Classes Observed Were   Insecta   And   Gastropoda  , Which Were Well 

Represented Across All Sampling Sites. 

                          Within The Class Insecta, The Orders   Hemiptera  ,   Decapoda  , And   

Coleoptera   Were The Most Abundant. For Gastropoda, The Families   Ancylidae  ,   

Ampullaridae  ,   Haliplidae  ,   Hydrometridae  , And   Nemouridae   Showed The Highest 

Occurrence. This Wide Distribution Of Different Groups Suggests That The Digboi River 

Provides A Variety Of Habitats That Support Many Types Of Aquatic Life. 

 

 Assessing Water Quality  Macro-Invertebrates   

                               Even Though A Specific Water Quality Index Like BWQC Was Not 

Used In This Study, The Types Of Macro-Invertebrates Found Give A Good Indication Of 

The River’s Condition. 

                        The   Presence Of Pollution-Tolerant Species   Such As Laccotrephes Sp., 

Notonecta Sp., And Hydaticus Sp. Points To Possible Pollution In Some Parts Of The River. 

However, The   Occurrence Of Sensitive Species   Like  Hirudinaria Manillensis  Shows 

That Other Sections Still Maintain Relatively Good Water Quality. The Distribution Of 

These Organisms Across Different Habitats—Such As Pools And Riffles—Also Reflects 

Their Ability To Survive Under Various Environmental Conditions. 

                            To Gain A More Comprehensive Understanding Of Water Quality And 

Ecosystem Health In Digboi River, The Following Analyses Could Be Conducted:  

1.   Apply A Water Quality Index:   Using A Biological Index Such As BWQC Would Help 

Evaluate The River’s Health More Accurately Based On The Macro-Invertebrate Data. 

2.   Study Environmental Factors:   Analyzing How Factors Like Dissolved Oxygen, Ph, 

And Temperature Affect Macro-Invertebrate Abundance Could Reveal What Influences 

Changes In Water Quality. 

3.   Compare Sites And Seasons:   Looking At How The Macro-Invertebrate Community 

Changes Across Different Sites And Over Time Can Help Identify The Effects Of Human 

Activities Or Natural Variations. 

4.   Focus On Conservation:   Identifying Species That Are Rare Or Of Ecological 

Importance Can Guide Efforts To Protect Them And Restore Their Habitats. 

 

Interpreting Macro Invertebrate Data & Discussion Of The Results:  

Macro-Invertebrate Communities And Water Quality Across Study Sites     

                                      The Assessment Of Macro-Invertebrate Communities Across The 

Digboi Nala And Dihing River Revealed Substantial Variations In Water Quality And 

Habitat Conditions. The Analysis Highlights How Pollution And Habitat Degradation 

Influence Aquatic Biodiversity At Different Sites. 
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 SITE 1: DIGBOI NALA (UP STREAM)  -  

                           Site 1 Showed Clear Signs Of Pollution, Including An Oily Film, Greasy 

Coatings On Substrata, And Excessive Algal Growth. Hydrilla Was Abundant, Suggesting 

Nutrient Enrichment.  

                                 Macro-Invertebrate Data Further Support The Evidence Of 

Degradation. Families Such As Tubificidae, Naididae, Octochaetidae, Lumbriculidae, 

Cirolanidae, Psychodidae, And Muscidae Dominated This Site. These Taxa Are Known To 

Tolerate Polluted Conditions, Indicating That Sensitive Species Are Likely Unable To 

Survive Here. Overall, Site 1 Represents A Moderately To Severely Impacted Aquatic 

Habitat. 

   

SITE 2: DIGBOI NALA (DOWNSTREAM)     

                             Similar Patterns Were Observed At Site 2. An Oil Slick On The Surface 

Indicated Ongoing Hydrocarbon Contamination. Macro-Invertebrates Such As Odonata, 

Histeridae, Corydalidae, And Lumbricidae Were Present, Reflecting Moderate Tolerance To 

Pollution. 

                  The Absence Of Sensitive Orders, Including Ephemeroptera, Trichoptera, And 

Heptageniidae, Underscores Habitat Degradation. Although Some Marginal Vegetation 

Existed, It Was Insufficient To Mitigate The Impacts Of Pollution. This Site, Like Site 1, 

Demonstrates Degraded Water Quality With Limited Biodiversity. 

 

SITE 3: DIGBOI NALA (FURTHER DOWNSTREAM)     

                        At Site 3, Water Quality Appeared Further Compromised, With Turbid Water 

And Visible Oil Slicks. The Macro-Invertebrate Assemblage Was Dominated By Pollution-

Tolerant Families Such As Hygrobidae, Dytiscidae, Odonata, Nereidae, Heteroceridae, And 

Corixidae. 

                          The Absence Of Sensitive Groups Such As Mayflies And Caddisflies 

Confirms Significant Habitat Degradation. Continued Pollution At This Site Could Further 

Threaten Aquatic Biodiversity. 

 

SITE 4: DIHING RIVER (BEFORE CONFLUENCE WITH DIGBOI NALA)     

                       In Contrast, Site 4 Displayed Relatively Healthy Conditions. Sensitive Taxa 

Such As Varunidae, Sesarmidae, Gecarcinucidae, Nereidae, And Nephthyidae Were Present, 

Indicating A Less Polluted Environment. Odonates And Trichopterans Were Dominant, 

While Pollution-Tolerant Taxa Were Minimal. 

                   This Macro-Invertebrate Assemblage Suggests Better Habitat Quality And 

Limited Anthropogenic Impact, Highlighting The River’s Capacity To Support Diverse 

Aquatic Life Prior To Merging With Digboi Nala. 

 

SITE 5: DIHING RIVER (AFTER CONFLUENCE)     

                            Following The Confluence With Digboi Nala, Site 5 Showed Moderate 

Pollution. Turbid Water And Oil Slicks Indicated Contamination, While Macro-Invertebrates 

Such As Arcidae, Succinidae, Hydroptilidae, Palaemonidae, And Gammaridae 

Demonstrated Moderate Tolerance. 
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                             The Absence Of Highly Sensitive Taxa Indicates Habitat Degradation, But 

The Presence Of Moderately Tolerant Species Suggests The Ecosystem Still Retains Some 

Functional Diversity. Continued Monitoring And Pollution Mitigation Are Crucial Here. 

 

 SITES 6–8: DIHING RIVER AT MARGHERITA, MAKUM, AND MIKIRA     

 

Sites 6 To 8 Presented A Mixed Picture: 

 

➢ Site 6 (Margherita):     Dominated By Odonates And Sensitive Taxa Like Baetidae, Sialidae, 

Corydalidae, And Hirudinidae. However, Chironomus Larvae Were Abundant, Suggesting 

Localized Nutrient Enrichment Or Organic Pollution. 

➢ Site 7 (Makum):     Displayed Moderate Pollution, With Taxa Such As Physidae, 

Lymnaeidae, Planorbidae, Tipulidae, And Muscidae Dominating. Sensitive Species Were 

Absent, Pointing To Habitat Degradation. 

➢ Site 8 (Mikira):     Water Quality Was Moderately Good, With Odonates Dominating And 

Sensitive Taxa Such As Potamidae, Parathelphusidae, Anthuridae, Varunidae, And Arcidae 

Present. Sparse Trichoptera And Some Moderately Tolerant Coleoptera Indicate Minor 

Habitat Impacts. 

 

Overall, These Sites Reflect Moderately Healthy Aquatic Environments, With Some 

Localized Stress Due To Organic Pollution Or Nutrient Enrichment. 

 

   

SITE 9: DIHING RIVER, GAMMON BRIDGE     

                      Site 9 Exhibited Relatively Healthy Conditions. A Dominant Cyprinid Fish 

Population Suggested A Stable Ecosystem. Macro-Invertebrate Diversity Included 

Moderately Pollution-Sensitive Taxa Such As Ancylidae, Cordulegastridae, Aeshnidae, 

Libellulidae, And Gammaridae. 

                            The Assemblage Indicates A Healthy Aquatic Ecosystem With Minimal 

Pollution Impact, Capable Of Supporting Diverse Macro-Invertebrate Communities. 

 

    

 SITE 10: DIHING MUKH     

                 Site 10 Was Severely Degraded. The Presence Of Animal Carcasses Indicated 

Significant Organic Pollution. Macro-Invertebrate Communities Were Dominated By 

Highly Tolerant Taxa, Including Hirudinea, Gastropoda, Bivalvia, Crustacea, And Various 

Diptera And Coleoptera Families. 

                               Sensitive Species Were Absent, Confirming Extreme Habitat 

Degradation. Without Intervention, This Site Faces Potential Complete Loss Of Aquatic 

Biodiversity. 

 

     

 SITE 11: DIGBOI SANITARY PARK RIVER (DURGAPUKHURI)     

                            Site 11 Showed Relatively Healthy Conditions Compared To Most Other 

Sites. Dominant Odonates And Trichopterans Indicated Clean Water, While Sensitive Taxa 

Like Varunidae, Sesarmidae, Gecarcinucidae, And Nereidae Were Present. Moderate 

Agriidae Presence Was Noted But Not Concerning. 
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This Assemblage Reflects A Less Degraded Habitat, Suggesting That The Water Quality 

Here Is Sufficient To Support Diverse Macro-Invertebrate Communities. 

 

 Overall Observations And Key Findings     

                    Dominant Macro-Invertebrate Taxa Across The Study Sites Included     

Coleoptera, Hemiptera, Diptera, And Mollusca    . 

                      Distribution Patterns Reflect Species’ Tolerance Levels And Habitat 

Preferences. 

Sites Impacted By Digboi Nala Inputs Generally Showed     Poor Water Quality    , While 

Upstream Or Less Impacted Areas Of The Dihing River Supported     Sensitive Taxa     And 

Relatively Healthy Habitats. 

                      The     Family Biotic Index (FBI)     Indicated Poor Water Quality In Heavily 

Polluted Sections Of The Dihing River. 

                       Macro-Invertebrates Serve As Reliable     Bioindicators    , Reflecting Both 

Pollution Levels And Overall Ecosystem Health. 

 

Assessing Water Quality Using The FBI  

The FBI Is A Valuable Tool For Assessing Water Quality Based On The Presence And 

Abundance Of Macroinvertebrate Families. A Lower FBI Score Indicates A More Degraded 

Aquatic Environment.  

The FBI Results Suggest That The Dihing River Section Is Heavily Polluted. The Presence 

Of Pollutiontolerant Taxa Indicates A Degraded Habitat. The Study Highlights The 

Difficulty In Identifying A Suitable Reference Site In Digboinala Due To Its Degraded 

Condition. This Emphasizes The Need For Careful Selection Of Reference Sites In 

Pollution-Impacted Areas. To Gain A More Comprehensive Understanding Of The Macro-

Invertebrate Community And Water Quality In The Dihing River Catchment, Future Studies 

Could Increase The Number Of Sampling Sites To Cover A Wider Range Of Habitats And 

Environmental Conditions, Conduct Long-Term Monitoring To Track Changes In Macro-

Invertebrate Assemblages And Water Quality Over Time, Analyze The Relationship 

Between Macro-Invertebrate Distribution And Environmental Factors (E.G., Temperature, 

Dissolved Oxygen, Ph, Nutrients). Evaluate The Effectiveness Of Habitat Restoration 

Measures On Macro-Invertebrate Communities And Water Quality.  

The Assessment Of The Digboinala And Digboinadi Highlights Significant Degradation, 

Primarily Driven By Both Point And Non-Point Sources Of Pollution. While The Permitted 

Discharge From The Effluent Treatment Plant (ETP) Contributes To Water Quality Issues, 

Factors Like Municipal Waste Dumping, Agricultural Runoff, And Seasonal Flow Variations 

Also Play Critical Roles.  

To Better Understand And Address These Challenges, It’s Essential To Combine Biological 

Surveys With Chemical Monitoring. This Dual Approach Will Help Distinguish Between 

The Impacts Of Point Source Discharges And The Broader Influences Of Non-Point 

Pollution. Additionally, Conducting Laboratory Evaluations On How Specific Pollutants 

Affect The Biota Can Provide Insights That Are Applicable In Field Conditions.  
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Overall, Immediate Action Is Required To Restore The Health Of The Digboinala And 

Digboinadi System. Implementing Corrective Measures Based On Comprehensive Data 

Analysis Will Be Crucial For Improving Water Quality And Ecosystem Health In The Area.  

The Dihing River Is Largely Free From Pollution Effects And Some Awareness Among The 

People Residing In The Areas Near The Confluence Of The Digboinadi And Dihing River 

Can Take Care Of The Impact Noticed In The Confluence.  

To Restore The Digboinala-Digboinadi System Effectively, The Following Suggestions 

Could Be Implemented:  

1. Define Attainable Conditions: Utilize Historical Data Alongside Current Biological 

Surveys To Establish Baseline Conditions For The Ecosystem. This Should Consider 

Both Spatial Variations (Different Areas Of The Stream) And Temporal Changes 

(Seasonal Fluctuations). Identifying These Benchmarks Will Help In Setting 

Realistic Restoration Goals.  

2. Develop An Index Of Biological Integrity: Select An Appropriate Biological 

Assemblage (E.G., Fish, Macroinvertebrates) And Create A Quantitative Index Of 

Biological Integrity (IBI). This Index Will Serve As A Measurable Tool For 

Assessing Habitat Quality And Tracking Improvements Over Time.  

3. Setup Laboratory Monitoring: Establish Facilities To Monitor The Effects Of 

Point Source Discharges On Selected Species In A Controlled Laboratory 

Environment. This Will Help Differentiate The Impacts Of These Discharges From 

Other Pollution Sources, Allowing For Targeted Management Strategies.  

Implement Continuous Bio-Monitoring: Develop A Systematic, Ongoing Bio-

Monitoring Program With Trained Field Personnel. Regular Assessments Will Ensure 

Timely Identification Of Changes In Water Quality And Ecosystem Health, Enabling 

Swift Intervention When Necessary. These Steps, When Integrated, Will Provide A 

Robust Framework For Understanding And Mitigating The Degradation Of The 

Digboinala-Digboinadi System, Fostering Long-Term Ecological Resilience. 

 Physico-Chemical Study  

Along With Bio-Monitoring, The Determination Of The Following Water Quality 

Parameters Was Carried Out Simultaneously At All The Stations:  

1. Temperature  

2. Free CO2 

3. Ph Value,   

4. Turbidity   

5. Dissolved Oxygen  

6. Oil & Grease  

7. TDS,  

8. TSS,  
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9. Sulphate 

10. BOD  

11. COD  

12. Nitrate  

13. Total Hardness  

14. Total Alkalinity  

15. Heavy Metals As Arsenic, Lead, Iron, Zinc  

 

Results And Discussion Physico-Chemical Parameters:  

 

Table: 4 Physico-Chemical Parameters For The Surface Water Samples  

 

Parameter Unit 
Site 

1 

Site 

2 

Site 

3 

Site 

4 

Site 

5 

Site 

6 

Site 

7 

Site 

8 

Site 

9 

Site 

10 

Site 

11 

Temperature °C 20.8 21.3 20.2 20.5 21 22 20.6 20.1 20 20.7 20.4 

Free CO₂ Mg/L 11.5 9.8 13.6 12.4 10.5 9.2 9.8 13.1 12.6 11.4 12.1 

Ph   7.2 7 7.1 6.9 7.2 7.3 7.2 7.1 7 7.4 7.3 

Turbidity NTU 18.5 24.2 27.6 14.2 16.8 28.9 13.8 19.4 15.6 18.9 10.8 

DO Mg/L 2 2.7 2.8 5.4 4.6 3.9 5.8 5.2 2.6 4.8 3.2 

BOD Mg/L 5.6 6.1 9.4 5.1 26.2 10.5 6.4 8.1 9.1 13.2 9.3 

COD Mg/L 25 19 38 10 90 36 28 33 35 64 29 

Oil & 

Grease 
Mg/L 7.8 19.4 9.5 9.3 5.2 21.2 11.3 25.5 5.6 13.1 10.4 

TSS Mg/L 3.4 2.2 1.9 3.8 3.6 2.7 2.4 2.1 1.8 2.2 1.9 

TDS Mg/L 286 261 198 342 325 240 268 228 198 206 212 

Sulphate Mg/L 1.52 3.9 0.5 0.36 3.12 1.64 0.34 0.26 12.8 5.1 2.6 

Nitrate Mg/L 0.81 0.49 0.55 1.2 2.9 3.9 3.4 3.1 0.9 1.8 2.1 

Total  

Hardness 
Mg/L 59.8 52.1 46.5 68.4 50.3 136.8 54.9 58.7 104.6 52.8 159.5 

Total 

 Alkalinity 
Mg/L 46.2 49.8 37.1 44.2 40.8 50.9 58.6 55.2 60.4 54.3 44.7 

Arsenic µg/L 0.01 0.03 BDL 0.01 0.02 0.02 0.04 0.02 0.01 0.01 0.02 

Lead Mg/L 0.01 0.03 0.61 0.02 0.01 0.12 0.03 0.04 0.21 0.02 0.01 

Iron Mg/L 0.21 0.51 0.26 0.42 0.29 0.25 0.26 0.45 0.31 0.23 0.27 

Zinc Mg/L 0.11 0.38 0.15 1.05 0.11 0.08 0.09 0.41 0.18 0.09 0.28 

 

 

Discussion Of The Results & Conclusion:  

From The Above Table, It Is Noticed That The Analysis Of Different Physico-Chemical 

Parameters Is Important To Know The Quality And Productivity Of An Aquatic System. 
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Temperature Plays A Pivotal Role In Aquatic Ecosystems. Here's A Deeper Dive Into 

How It Influences Various Aspect. Higher Temperatures Often Increase Metabolic Rates 

In Ectothermic (Cold-Blooded) Organisms, Which Can Lead To More Active Feeding 

And Reproductive Behaviors. Conversely, Extreme Temperatures Can Stress Organisms, 

Affecting Their Growth And Survival. Many Fish And Aquatic Species Adjust Their 

Behaviors Or Migrate Based On Temperature Changes, Seeking Optimal Conditions For 

Feeding And Spawning. Warmer Water Typically Holds Less Oxygen. This Is Critical For 

Fish And Other Aerobic Organisms, Which May Experience Stress Or Suffocation If 

Oxygen Levels Drop Too Low. Higher Temperatures Can Also Impact The Solubility Of 

Gases Like CO2, Influencing Photosynthesis And Respiration Processes In Aquatic 

Plants. Temperature Can Affect The Evaporation Rates Of Water, Thereby Influencing 

Salinity Levels In Freshwater And Estuarine Systems. Higher Temperatures May Lead To 

Increased Evaporation, Concentrating Salts And Impacting Species That Are Sensitive To 

Salinity Changes. Temperature Affects The Rates Of Chemical Reactions, Including 

Those Involved In Nutrient Cycling. Warmer Temperatures Can Speed Up The 

Decomposition Of Organic Matter, Releasing Nutrients But Also Potentially Leading To 

Nutrient Imbalances Or Eutrophication.  Monitoring And Understanding Temperature 

Fluctuations In Aquatic Systems Is Vital For Assessing Ecosystem Health And Resilience. 

By Analysing How Temperature Interacts With Other Physicochemical Parameters, We 

Can Better Predict The Impacts Of Environmental Changes And Implement Effective 

Conservation Strategies.  

                            In The Present Investigation, The Water Temperature Was Found To Vary 

From 20 In Site 9 To 22 In Site 6 Change In Alkalinity Is A Result Of Change In Ph Value. 

The Ph Value Increases Due To The Activity Of Photosynthetic Algae Which Consumes CO2 

Dissolved In Water.  

The Variations Of Temperature, Free CO2 And Ph Is Shown In The Graph Below (Fig 4)  

 

Fig 4: Variations Of Temperature, Free CO2 And Ph For Each Site Of Sample Collection.  
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Dissolved Oxygen (DO) Is A Crucial Parameter For The Health Of Aquatic 

Ecosystems. It Supports The Respiration Of Aquatic Organisms, Including Fish, 

Invertebrates, And Microorganisms. When DO Levels Fall Below A Certain 

Threshold, It Can Lead To Stress, Disease, And Even Mortality Among These 

Organisms.  

Sites 1, 2, 3, And 6 Have Significantly Depleted DO Levels. The Recorded DO 

Values (2,2.7,2.8, And 3.9 Mg/L) Are Below The Minimum Levels Required For 

Many Aquatic Species To Thrive. Several Factors Can Contribute To Low DO 

Levels In Aquatic Environments: Excessive Amounts Of Organic Matter, Such As 

Sewage Or Agricultural Runoff, Can Decompose In The Water, Consuming Oxygen 

During The Decomposition Process. Nutrient-Rich Pollution, Often From 

Agricultural Runoff Or Wastewater, Can Lead To Algal Blooms. When These 

Blooms Die And Decompose, They Consume Oxygen. Warmer Water Holds Less 

Dissolved Oxygen Than Colder Water. Increased Temperatures Can Exacerbate DO 

Depletion, Especially In Areas With High Organic Loads. Lack Of Water Movement 

Can Limit The Diffusion Of Oxygen From The Atmosphere Into The Water. Certain 

Industrial Processes Can Release Pollutants That Reduce DO Levels.  

Free Carbon Dioxide (FCO2) Is A Crucial Parameter In Aquatic Ecosystems. It Plays 

A Significant Role In Ph Regulation, Carbonate Chemistry, And The Overall Balance 

Of Dissolved Gases. High FCO2 Levels Can Lead To Increased Acidity, Which Can 

Have Adverse Effects On Aquatic Organisms.  The FCO2 Values Vary Considerably 

Across The Sites, Ranging From 9.2 Mg/L (Site 6) To 13.6 Mg/L (Site 3). This 

Suggests Significant Differences In The Sources And Levels Of Carbon Dioxide In 

The Different Aquatic Environments. Several Factors Can Contribute To Elevated 

FCO2 Levels In Aquatic Environments. Decomposition Of Organic Matter, Such As 

Decaying Plants Or Algae, Releases Carbon Dioxide. Aquatic Organisms, Including 

Fish, Invertebrates, And Microorganisms, Release Carbon Dioxide As A Byproduct 

Of Respiration. Certain Industrial Processes Can Discharge Carbon Dioxide-

Containing Effluents Into Waterways. Groundwater With High FCO2 Levels Can 

Contribute To Elevated Concentrations In Surface Waters.  

Ph Is A Crucial Measure Of Water Acidity Or Alkalinity. It Directly Influences The 

Availability Of Nutrients, The Toxicity Of Pollutants, And The Metabolic Processes 

Of Aquatic Organisms. Maintaining A Ph Within A Suitable Range Is Essential For 

The Overall Health And Balance Of Aquatic Ecosystems. The Ph Values Recorded 

(6.9-7.4) Fall Within The World Health Organization (WHO) Permissible Limit For 

Drinking Water, Indicating A Generally Acceptable Ph Level. The Lack Of 

Significant Ph Fluctuations Suggests A Relatively Stable Water Body In Terms Of 

Acidity Or Alkalinity. While The Ph Levels In This Water Body Appear To Be 
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Within A Desirable Range, Several Factors Can Influence Ph Fluctuations: 

Decomposition Of Organic Matter, Respiration By Aquatic Organisms, And The 

Dissolution Of Minerals Can All Contribute To Changes In Ph. Atmospheric 

Pollution Can Lead To Acid Rain, Which Can Lower The Ph Of Water Bodies. 

Runoff From Agricultural Areas Or Industrial Sites Can Introduce Substances That 

Alter Ph. The Concentration Of Dissolved Carbon Dioxide In The Water Can Affect 

Ph. 

Turbidity Is A Measure Of Water Clarity That Indicates The Amount Of Suspended 

Particles, Such As Silt, Clay, Or Organic Matter, In The Water. Higher Turbidity 

Levels Can Reduce Light Penetration, Affecting Aquatic Plants And The Overall 

Health Of The Ecosystem. Turbidity Levels Vary Significantly Between Site 3 (27.6 

NTU) And Site 11 (10.8 NTU). Site 3 Exhibits The Highest Turbidity Among The 

Sampling Sites. Several Factors Can Contribute To Elevated Turbidity Levels:  

Erosion Of Soil And Sediments From Surrounding Land Can Increase Turbidity, 

Especially During Heavy Rainfall Or Periods Of Intense Human Activity. 

Construction Projects Near Water Bodies Can Release Sediments Into The Water, 

Leading To Increased Turbidity. Runoff From Agricultural Fields Can Carry Soil 

Particles And Other Suspended Matter Into Waterways. Dense Algal Blooms Can 

Increase Turbidity Due To The Presence Of Suspended Algal Cells. Certain 

Industrial Processes Can Discharge Wastewater Containing Suspended Solids. High 

Turbidity Levels Can Have Several Negative Consequences: Turbid Water Blocks 

Sunlight, Affecting Aquatic Plants That Rely On Photosynthesis. Turbidity Can 

Reduce Visibility For Aquatic Organisms, Making It Difficult For Them To Find 

Food Or Avoid Predators. Suspended Particles Can Settle To The Bottom Of The 

Water Body, Smothering Aquatic Habitats And Reducing Oxygen Levels. High 

Turbidity Can Make Water Treatment More Difficult And Expensive.  

Biochemical Oxygen Demand (BOD) Is A Measure Of The Amount Of Oxygen 

Required By Microorganisms To Decompose Organic Matter In A Water Sample. 

Higher BOD Levels Indicate A Greater Amount Of Organic Pollution, Which Can 

Deplete Dissolved Oxygen Levels And Harm Aquatic Life. Most Of The Recorded 

BOD Values Exceed The Standard Criteria, Suggesting Significant Organic Pollution 

In The Water Body. The BOD Values Vary From 5.1 Mg/L (Site 4) To 26.2 Mg/L 

(Site 5), Indicating Varying Levels Of Organic Pollution Across The Sampling Sites. 

The Analysis Points To Domestic Household Waste Discharged Through Drains As 

The Primary Source Of Organic Pollution. The Discharge Of Untreated Sewage 

From Digboi Township Into The River Is A Major Contributor To The Elevated BOD 

Levels. This Sewage Contains A High Concentration Of Organic Matter, Which, 

When Released Into The Water Body, Increases The Demand For Oxygen As 

Microorganisms Decompose It. To Address The Issue Of High BOD Levels And 

Improve Water Quality, The Following Measures Are Recommended: Construct And 

Implement A Wastewater Treatment Facility In Digboi Township To Treat Sewage 
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Before Discharging It Into The River. Promote Public Awareness About Proper 

Waste Management Practices To Reduce The Amount Of Organic Waste Entering 

Drains And Channels. Upgrade Drainage Systems To Prevent Leaks And Overflows 

That Can Contribute To Pollution. Regularly Monitor BOD Levels And Other Water 

Quality Parameters To Track Progress And Identify Any New Pollution Sources. 

Enforce Regulations Related To Wastewater Discharge And Pollution Control To 

Ensure Compliance. 

 

The Slightly Acidic Behaviour Of This Sampling Site Of River Might Be Due To 

Contamination Of Digboi River With Discharge From Digboi Refinery.   

Total Dissolved Solids (TDS) Measure The Combined Concentration Of Organic 

And Inorganic Substances Dissolved In Water. High TDS Levels Can Affect The 

Taste, Corrosivity, And Suitability Of Water For Various Uses. TDS Values In Site 3 

& 9 Vary From 198 Mg/L To 342 Mg/L (Site 4). Every Site Have TDS Values  not 

Exceeding The Permissible Limit Of 500 Mg/L For Class A Water According To 

Indian Standards. Several Factors Can Influence TDS Levels In A River: The Type 

Of Rocks And Soil In The Catchment Area Can Contribute To The Dissolution Of 

Minerals And Salts. Agricultural Activities, Industrial Processes, And Urbanization 

Can Introduce Various Substances Into The Water. Rainfall Can Influence The 

Amount Of Dissolved Substances Washed Into The River. Evaporation Can 

Concentrate Dissolved Solids In The Water. Elevated TDS Levels Can Have Several 

Negative Consequences: High TDS Can Impart A Salty Or Mineral Taste To 

Drinking Water. In Extreme Cases, High TDS Can Have Adverse Health Effects. 

High TDS Can Accelerate The Corrosion Of Pipes And Equipment. Minerals In The 

Water Can Form Deposits And Scale On Surfaces. To Address High TDS Levels In 

Digboi River, Consider The Following:  

1. Determine The Specific Sources Of Dissolved Solids Contributing To The 

Elevated TDS Levels.  

2. Implement Practices To Reduce Pollution And Erosion From Agricultural 

And Industrial Activities.  

3. Explore Water Treatment Options, Such As Reverse Osmosis Or Ion 

Exchange, To Remove Dissolved Solids.  

4. If Feasible, Investigate Alternative Water Sources With Lower TDS Levels.  

5. Continuously Monitor TDS Levels And Enforce Regulations To Ensure 

Compliance With Water Quality Standards.  

The Variation Related To Turbidity, DO, BOD And COD Are Shown In Figure 5.  
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Fig 5: Variations Of Turbidity, DO, BOD And COD For Each Site.  

 

Hardness Is A Measure Of The Concentration Of Multivalent Metal Ions, Primarily 

Calcium And Magnesium, In Water. It Is Often Expressed In Terms Of Calcium 

Carbonate Equivalents. Hardness Can Affect Water Quality, Treatment Processes, 

And The Suitability Of Water For Various Uses. Total Hardness Values In Digboi 

River Vary From 46.5 Mg/L (Site 3) To 159.5 Mg/L (Site 11). Site 11 Has The 

Highest Hardness, While Site 3 Has The Lowest. Several Factors Can Contribute To 

Hardness In Water: The Type Of Rocks And Minerals In The Catchment Area Can 

Influence The Dissolution Of Calcium, Magnesium, And Other Hardness-Causing 

Ions. Agricultural Practices And Industrial Activities Can Introduce Substances That 

Contribute To Hardness. Rainfall Can Influence The Leaching Of Minerals From 

The Soil And Their Transport Into The River. High Hardness Can Have Several 

Negative Consequences: Hardness Ions Can React With Soap And Detergents To 

Form Scale Deposits In Pipes And Appliances. Hardness Can Complicate Water 

Treatment Processes, Such As Softening And Filtration. In Some Cases, High 

Hardness Can Affect The Taste And Odor Of Water.  While Generally Not A Major 

Health Concern, Excessive Hardness Can Contribute To Gastrointestinal Issues In 

Sensitive Individuals. To Address High Hardness Levels In Digboi River, Consider 

The Following: Implement Water Softening Techniques, Such As Ion Exchange Or 

Limesoda Softening, To Remove Hardness Ions. Adjust Water Treatment Processes 

To Accommodate High Hardness Levels. Educate The Public About The Effects Of 

Hardness And The Importance Of Water Treatment. If Feasible, Explore Alternative 

Water Sources With Lower Hardness Levels.  
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                                  Total Alkalinity Is A Measure Of The Water's Capacity To 

Neutralize Acids. It Is Primarily Due To The Presence Of Bicarbonate, Carbonate, 

And Hydroxide Ions. High Alkalinity Levels Can Affect Water Quality, Treatment 

Processes, And The Suitability Of Water For Various Uses. Total Alkalinity Values In 

Digboi River Vary From 37.1 Mg/L (Site 3) To 58.6 Mg/L (Site 7). Site 7 Has The 

Highest Alkalinity, While Site 5 Has The Lowest. Several Factors Can Influence 

Total Alkalinity Levels: The Type Of Rocks And Minerals In The Catchment Area 

Can Contribute To The Presence Of Alkaline Substances In The Water. Agricultural 

Activities, Industrial Processes, And Urbanization Can Introduce Substances That 

Affect Alkalinity. Rainfall Can Influence The Leaching Of Alkaline Substances 

From The Soil And Their Transport Into The River. High Alkalinity Levels Can 

Have Several Implications: Alkalinity Can Affect Water Treatment Processes, Such 

As Softening And Ph Adjustment. High Alkalinity Can Contribute To Corrosion Of 

Pipes And Equipment. Alkalinity Can Lead To The Formation Of Scale In Boilers 

And Other Equipment. While High Alkalinity Is Generally Not A Major Concern For 

Aquatic Life, Excessive Levels Can Affect Certain Species.  

                                         The Concentration Of Total Alkalinity, Total Hardness, Nitrate, 

Sulphate, TDS, TSS And Oil & Grease Are Shown In Figure 6  

 

Fig 6: The Concentration Of Total Alkalinity, Total Hardness, Nitrate, Sulphate, TDS, TSS 

And Oil & Grease.  

 

The Analysis Of Metals In The Water Samples Collected From 10 Different Sites Indicates 

The Following:  

• Lead: Lead Is Detected Every In Site 1 to 11, Indicating A Localized Source 

Of Contamination.  

• Arsenic: Arsenic Concentrations Vary Significantly, With Site 7 Having The 

Highest Levels (0.04 Ug/L).  
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• Iron: Iron Concentrations Are Relatively High Across All Sites. Ranges 

From 0.21 Mg/L (Site 1) To 0.51 Mg/L (Site 2)  

• Zinc: Zinc Concentrations Range From Below Detection Limits (BDL) To 

Moderate Levels.  

 

 

Potential Sources Of Metal Contamination: Industrial Effluents Can Introduce 

Various Metals Into Water Bodies, Including Lead, Arsenic, Iron, And Zinc. Mining 

Activities Can Release Metals Into The Environment Through Runoff And Leaching. 

Some Metals, Such As Iron And Zinc, Can Occur Naturally In Rocks And Soil And 

Leach Into Water. Pesticides And Fertilizers Can Contain Trace Amounts Of Metals 

That Can Enter Waterways.  

Elevated Levels Of Heavy Metals, Such As Lead, Arsenic, And Zinc, Can Pose 

Significant Health Risks To Both Humans And Aquatic Organisms. These Metals 

Can Accumulate In The Food Chain And Cause Various Health Problems, Including:  

➢ Neurological Disorders 

➢ Reproductive Issues 

➢ Kidney Damage 

➢ Cancer 

To Address Metal Contamination In Digboi River, Consider The Following: 

Determine The Specific Sources Of Metal Contamination Through Investigations 

And Monitoring. Implement Measures To Reduce Or Eliminate Metal Emissions 

From Industrial Facilities And Mining Operations. Promote Sustainable Land Use 

Practices To Minimize Agricultural Runoff And Erosion. Explore Water Treatment 

Technologies To Remove Metals From Drinking Water Sources. Continuously 

Monitor Metal Concentrations And Enforce Regulations To Ensure Compliance With 

Water Quality Standards.  

. Figure 7 Shows The Concentrations Of Arsenic, Lead, Iron And Zn.  
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Figure 7: The Concentrations Of Arsenic, Lead, Iron And Zinc  

 

 

 

CONCLUSION: The Study Analysed Various Water Quality Parameters In The 

Digboi And Dihing Rivers And Durgapukhuri, Including:  

• Physical-Chemical Parameters: Ph, Electrical Conductivity (EC), Total 

Dissolved Solids (TDS), Turbidity, Total Hardness, Total Alkalinity, Oil And 

Grease, BOD, COD, And DO Etc.  

• Biological Parameters: Macroinvertebrate Diversity, Including Mollus Can 

Species From Five Different Families. 

The Ph Levels Showed Variations Across The Rivers. Certain Physical-Chemical 

Parameters Suggested Slight To Moderate Pollution In The Rivers. 

                               This Study Comprehensively Assessed The Water Quality Of The 

Digboi And Dihing Rivers And Durgapukhuri By Analyzing A Range Of Physico-

Chemical And Biological Parameters. The Physico-Chemical Parameters—Including 

Ph, Electrical Conductivity (EC), Total Dissolved Solids (TDS), Turbidity, Total 

Hardness, Total Alkalinity, Oil And Grease, Biochemical Oxygen Demand (BOD), 

Chemical Oxygen Demand (COD), And Dissolved Oxygen (DO)—Provided A 

Detailed Understanding Of The Chemical Status Of These Aquatic Systems. The 

Biological Parameters, Particularly Macro Invertebrate Diversity And The Presence 

Of Mollus Can Species From Five Distinct Families, Served As Reliable Bio 

Indicators For Assessing Ecological Health. 
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                              The Observed Variations In Ph And Other Parameters Indicated 

Slight To Moderate Pollution Levels In Some Locations, Reflecting The Influence 

Of Anthropogenic Activities Within The Surrounding Catchment Areas. The 

Diversity And Distribution Of Macro Invertebrates Reinforced These Findings, 

Emphasizing The Sensitivity Of Biological Communities To Environmental Stress 

And Pollution Gradients. 

                                To Ensure The Continued Health Of These Aquatic Ecosystems, 

It Is Essential To Establish Regular And Systematic Water Quality Monitoring 

Programs. Such Initiatives Would Enable The Detection Of Temporal Changes, 

Identification Of Pollution Sources, And Evaluation Of Management Interventions. 

Community Awareness And Active Participation Should Be Promoted To Foster 

Responsible Environmental Practices And Reduce Local Pollution Pressures. 

                      Furthermore, The Application Of Diversity Indices And Biological 

Assessments Should Be Integrated Into Routine Monitoring To Complement 

Chemical Analyses, Thereby Providing A More Holistic Evaluation Of Ecosystem 

Health. Effective Management Of Water Resources Requires Coordinated Efforts 

Among Government Agencies, Research Institutions, Environmental Organizations, 

And Local Communities. 

                                     In Conclusion, Sustainable Management Of The Digboi And 

Dihing Rivers And Durgapukhuri Demands A Multidisciplinary And Collaborative 

Approach That Combines Scientific Research, Public Engagement, And Policy 

Implementation. Through Long-Term Monitoring, Data Sharing, Technological 

Innovation, And Sustainable Land-Use Practices, We Can Protect These Valuable 

Freshwater Ecosystems And Ensure The Availability Of Clean Water For Future 

Generations. 


























