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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 6.5 3.2 0.18 BDL 56.0 8.0

2 Digboi River Water (15 km away from Digboi Refinery on Digboi 6.8 3.0 0.12 BDL 52.0 8.0

3 Digboi River Water (26 km away from Digboi Refinery on Digboi 6.8 2.0 0.10 BDL 45.0 6.0

4 Dihing River water before confluence with Digboi river 7.3 0.6 0.01 BDL 22.0 2.0

5 Dihing River water after confluence with Digboi river 7.1 1.0 0.06 BDL 36.0 4.0

***BDL = Below Detection Limit

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

ᳯरपोटᭅ सं᭎या/ Report No.:DR/QC/Oct-2024 Dated 24.10.2024

Dated of  sample Collection :-17.10.2024

PARAMETER

Test Method

Requirements  as per MINAS noems (Minimum National Standards)

Test Results

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

Inter Com No:-3593



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 6.4 3.6 0.19 BDL 60.0 8.0

2 Digboi River Water (15 km away from Digboi Refinery on Digboi 6.6 3.0 0.13 BDL 54.0 7.0

3 Digboi River Water (26 km away from Digboi Refinery on Digboi 6.7 2.2 0.11 BDL 48.0 5.0

4 Dihing River water before confluence with Digboi river 7.4 0.8 0.02 BDL 22.0 4.0

5 Dihing River water after confluence with Digboi river 7.3 1.4 0.05 BDL 38.0 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/Nov-2024 Dated 29.11.2024

Dated of  sample Collection :-07.11.2024

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 7.1 3.2 0.15 BDL 55.0 9.0

2 Digboi River Water (15 km away from Digboi Refinery on Digboi 7.2 2.8 0.07 BDL 50.0 7.0

3 Digboi River Water (26 km away from Digboi Refinery on Digboi 6.9 1.9 BDL BDL 46.0 5.0

4 Dihing River water before confluence with Digboi river 6.8 1.2 BDL BDL 27.0 4.0

5 Dihing River water after confluence with Digboi river 7.2 1.6 BDL BDL 39.0 9.0

***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/Dec-2024 Dated 31.12.2024

Dated of  sample Collection :-26.12.2024

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 6.5 3.1 0.18 BDL 57.0 8.0

2 Digboi River Water (15 km away from Digboi Refinery on Digboi 6.7 3.0 0.07 BDL 56.0 8.0

3 Digboi River Water (26 km away from Digboi Refinery on Digboi 6.8 2.5 BDL BDL 44.0 7.0

4 Dihing River water before confluence with Digboi river 7.2 0.7 BDL BDL 24.0 3.0

5 Dihing River water after confluence with Digboi river 7.1 1.0 BDL BDL 28.0 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/Dec-2024 Dated 31.01.2025

Dated of  sample Collection :-27.01.2025

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 3.0 0.15 BDL 58.0 8.0

2 Digboi River Water (15 km away from Digboi Refinery on Digboi 7.2 2.0 0.12 BDL 41.0 7.0

3 Digboi River Water (26 km away from Digboi Refinery on Digboi 7.0 1.2 0.0 BDL 32.0 5.0

4 Dihing River water before confluence with Digboi river 7.3 0.7 BDL BDL 20.0 4.0

5 Dihing River water after confluence with Digboi river 7.5 0.9 BDL BDL 33.0 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/Feb-2025 Dated 27.02.2025

Dated of  sample Collection :-15.02.2025

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 6.4 3.5 0.20 BDL 62.0 9.0

2 Digboi River Water (15 km away from Digboi Refinery on Digboi 7.2 2.8 0.16 BDL 52.0 8.0

3 Digboi River Water (26 km away from Digboi Refinery on Digboi 7.2 1.6 0.02 BDL 38.0 6.0

4 Dihing River water before confluence with Digboi river 7.5 0.6 0.01 BDL 22.0 3.0

5 Dihing River water after confluence with Digboi river 7.3 1.0 0.04 BDL 30.0 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/March-2025 Dated 31.03.2025

Dated of  sample Collection :-08.03.2025

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

















































































































































 

LDAR Monitoring Report 

for 

Month of October to December 2024 
 

at 

 

IOCL, Digboi Refinery 
 

 

 

Prepared by 

NETEL (INDIA) LIMITED 

 
Email: ems@netel-india.com,  

emsne@netel-india.com 



 
LDAR Monitoring Report for IOCL, Digboi

 
Name of client M/s Indian Oli Corporation 

Assam Oil Division 
Digboi-786171 
Assam 

Name of Contractor NETEL (INDIA) LIMITED 
Environment Management 
W-408, Rabale MIDC, 
TTC Industrial Area, Navi 

Nature of job LDAR Monitoring Report 
Report Period 3 Months October to 

December,2024 
 

 
For NETEL (INDIA) LIMITED 

 

 
Shraddha Kere 

Quality Manager 



Fugitive Emission Survey for 3rd Quarter of 2024-2025 
 

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: 

 
1. Process unit - AVU, CRU, DCU, MSQU, HGU, HDTU, SDU

2. Off site Area -Tank Area, SDU offsite, CRU offsite, OM&S, NTF 

 
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. Component 
General Hydrocarbon (PPM) 

w. e. f. January 01, 2009 
1 Pump/Compressor 5000 
2 Valves/Flanges 3000 

3 Other component 3000 

 
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 



LEAK DETECTION AND REPAIR (LDAR) PROGRAM 
VOC LEAK SUMMARY : October to December, 2024. 

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 21-12-2024 
CRU 

Valve P-002 B Discharge I/V Valve 2" Isolation Valve 3000 Gland 8500 0.710 150 0.007 0.703 
2 21-12-2024 Valve P-002 A Drain Line Valve 1" - 3000 Gland 7500 0.616 60 0.003 0.613 
3 21-12-2024 

MSQU 
Valve 036-PA-CF-002 A OUT LET LINE Flange 3" - 3000 Flange 8200 0.682 80 0.015 0.667 

4 21-12-2024 Valve 037-PA-CF-016 B OUT LET LINE Valve 3" - 3000 Gland 9500 0.806 150 0.007 0.799 

5 20-12-2024 HGU Valve 10 KA-RP-101B 2nd discharge I/V Valve 6" - 3000 Gland 7600 0.625 70 0.003 0.622 
6 24-12-2024 

SDU 
Valve 08- VV-325 A Inlet Line I/V U/S Flange Flange 6" - 3000 Flange 9500 0.806 110 0.019 0.787 

7 24-12-2024 Valve 08-EE-00-318 B Inlet Line 1st I/V Valve 10" - 3000 Gland 8200 0.682 50 0.002 0.680 



 
 

LEAK DETECTION AND REPAIR (LDAR) PROGRAM 
VOC QUATERLY REPORT : OCTOBER TO DECEMBER, 2024 

PLANTWISE SUMMARY 

 
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 23-12-2024 551 10 to 26 0 0.000 0.000 
2 DCU 23-12-2024 1043 27 to 58 0 0.000 0.000 
3 CRU 21-12-2024 272 58 to 66 2 1.326 0.010 
4 MSQU 21-12-2024 1012 67 to 97 2 1.488 0.028 
5 HDTU 20-12-2024 164 97 to 102 0 0.000 0.000 
6 HGU 20-12-2024 165 103 to 108 1 0.625 0.003 
7 OM & S (CTF) 24-12-2024 174 108 to 113 0 0.000 0.000 
8 OM&S (PPH) 26-12-2024 1119 113 to 147 0 0.000 0.000 
9 SDU 24-12-2024 336 147 to 158 2 1.488 0.007 
10 CRU off side Pump house 21-12-2024 267 158 to 166 0 0.000 0.000 
11 NEW TANK FARM 26-12-2024 587 166 to 184 0 0.000 0.000 
12 SDU (Off side Pump House) 24-12-2024 120 184 to 188 0 0.000 0.000 

Total in Kg/day 4.93 0.05 
Toatl in MT/Annum 1.798 0.018 

Total Saving in kg/day 4.88 
Total in MT/Annum 1.78 

 
 

Verified by 

                                                            
Neelima Dalvi 

Technical Manager 

Checked by 

 
Shraddha Kere 

Quality Manager 













 

Methane Monitoring Report 

for 

Month of January 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 6 Months January to June-2025 

 
 

 
For NETEL (INDIA) LIMITED 

 

 

 
Shraddha Kere 

Quality Manager 



LEAK DETECTION AND REPAIR (LDAR) PROGRAM 

METHANE LEAK SUMMARY : January to June, 2025. 

Sr. 

No. 

 
Date 

 
Unit 

 
Equipment 

 
Tag. No 

 
Components 

Line 

Size 

 
Location 

Statutory 

Limit PPM 

 
Leak Type 

Reading 

(ppm) 

 
KG/per day 

1 03-01-2025  
AVU 

Flange 02-SDV-1103-A1 D/S Flange Flange 4" - 5500 Flange 3800 0.284 

2 03-01-2025 Flange 02-PV-1104 D/S I/V U/S Flange Flange 2" - 6500 Gland 4300 0.327 



 

LEAK DETECTION AND REPAIR (LDAR) PROGRAM 

METHANE HLY REPORT : January to June, 2025 
PLANTWISE SUMMARY 

 
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) 

1 CPP 03-01-2025 200 08 to 12 0 0.000 

2 HGU 02-01-2025 154 12 to 15 0 0.000 

3 HGU Off side 03-01-2025 52 16 to 17 0 0.000 

4 HDTU 02-01-2025 52 17 to 18 0 0.000 

5 AVU 03-01-2025 100 18 to 20 2 0.611 

6 DCU 03-01-2025 150 20 to 23 0 0.000 

7 SDU 03-01-2025 50 24 to 25 0 0.000 

8 CRU 03-01-2025 150 25 to 28 0 0.000 

9 MSQU 03-01-2025 100 28 to 30 0 0.000 

Total in Kg/day 0.61 

Toatl in MT/Annum 0.223 

 
 
 

 

Verified by Checked by 

 

                                                                                                                                                    
Neelima Dalvi Shraddha Kere 

Technical Manager Quality Manager 
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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
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Bio-Monitoring Survey of Aquatic Life in Lotic 

and Lentic Water Bodies in and around Digboi 

Refinery during February and March,2025 

covering eleven locations 
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❖ INTRODUCTION 

 

Aquatic ecosystems, the most diverse on the planet, are home to the first life forms and 

support an extraordinary variety of plants and animals. Covering 71% of the Earth’s surface, 

water is essential for all living organisms. These ecosystems provide critical resources for 

survival, including food, water, and ecosystem services such as climate regulation and nutrient 

cycling. Understanding the complexities of aquatic ecosystems is vital for their sustainable 

management and conservation. 

However, the escalating demands of industrialization and growing populations have 

intensified the need for higher water quality. Human activities—such as unplanned 

urbanization, deforestation, chemical releases, untreated waste discharge, and excessive use of 

fertilizers and pesticides—pose significant threats to aquatic environments. To safeguard water 

resources and ensure their safety for human consumption, regular water quality assessment is 

crucial. 

 

Biological Monitoring of Water Quality: A Crucial Tool 

 

Biological monitoring is a key method for assessing the health of aquatic ecosystems. 

It involves examining changes in stream conditions, water quality, and habitat through the 

study of living organisms. Historically, invertebrates—particularly macroinvertebrates—have 

been widely used to monitor running water ecosystems. The relationships between 

macroinvertebrate community structures and environmental variables have been extensively 

researched, providing valuable insights into ecosystem health. 

Advantages of Biological Monitoring 

1. Integrated Assessment of Ecosystem Quality: Biological monitoring offers a 

holistic view of aquatic health, reflecting the cumulative effects of pollutants and 

environmental changes over time. 

2. Complementary to Physico-Chemical Evaluations: While physico-chemical tests 

(e.g., pH, dissolved oxygen, nutrient levels) provide immediate snapshots of water 

quality, biological monitoring reveals the longer-term ecological impacts of these 

conditions. 
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3. Reliable Detection of Anthropogenic Impacts: Changes in the presence, absence, or 

abundance of certain species can indicate human-induced environmental stress. For 

example, sensitive species may decline due to pollution, while tolerant species may 

thrive in degraded conditions. 

4. Global Acceptance and Applicability: The methods used in biological monitoring, 

especially those involving macroinvertebrates, are standardized and widely accepted by 

environmental agencies around the world. They are adaptable to various ecosystems, 

from freshwater rivers to coastal waters. 

Key Indicators in Biological Monitoring 

• Macroinvertebrates: Insects (e.g., mayflies, caddisflies), mollusks, crustaceans 

• Phytoplankton and Algae: Indicators of nutrient enrichment and eutrophication 

• Fish Communities: Reflect water quality and habitat integrity 

• Periphyton (Algal Biofilms): Sensitive to changes in nutrient levels, light, and 

substrate conditions 

Challenges and Future Directions 

Despite its effectiveness, biological monitoring faces challenges such as seasonal 

variations, difficulties in taxonomic identification, and the influence of natural disturbances. 

However, advancements in molecular biology, such as environmental DNA (eDNA) analysis, 

offer promising tools for more accurate, efficient, and non-invasive monitoring in the future. 

 

❖ BIO MONITORING METHODS and INDICES 

 

Numerous indices have been developed for water quality assessment. Modern techniques 

involve using pollution-sensitive insects, particularly benthic macroinvertebrates, as biological 

indicators. Physico-chemical biomonitoring of aquatic plants includes analysing key water 

quality parameters—such as pH, temperature, dissolved oxygen, and heavy metals—and 

evaluating their impact on plant health and community composition. This approach helps assess 

the overall health of aquatic ecosystems. 
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Advantages of Biomonitoring: 

a) Integrated Assessment: Biomonitoring provides a well-rounded assessment of water 

quality by factoring in both physicochemical and biological stressors, offering a more 

complete picture of ecosystem health. 

b) Long-Term Monitoring: By tracking biological communities, biomonitoring captures 

the cumulative effects of pollution over time, delivering insights that go beyond short-

term physicochemical measurements. 

c) Cost-Effective: This method is often more affordable, particularly when utilizing easily 

accessible organisms that can be sampled without significant financial investment. 

Limitations of Biomonitoring: 

a) Species Sensitivity: Different plant species vary in their sensitivity to pollutants, which 

can complicate the interpretation of biomonitoring results and lead to inconsistencies. 

b) Spatial and Temporal Variability: Water quality can fluctuate spatially and 

temporally, which can influence the reliability of biomonitoring data and make results 

less consistent. 

c) DataInterpretation: Properly interpreting biomonitoring data demands specialized 

knowledge in ecology and toxicology, which can be challenging and may lead to 

complex analysis 

Bio-monitoring as a Summary Parameter: 

Bio-monitoring addresses the limitations of physico-chemical analyses by summing the 

effects of pollutants into easily measurable biological parameters. By evaluating the health of 

biological communities, bio-monitoring offers a more holistic view of environmental stressors. 

Case Study: Digboi, Assam, India: 

Digboi, known as India's oldest oil town, has undergone significant environmental changes due 

to oil exploration and refining. Bio-monitoring plays a crucial role in assessing the impact of 

these activities on the aquatic ecosystems of the region. 

 

History of Digboi's Oil Industry: 

➢ 1867: Discovery of oil 

➢ 1889: First oil well drilled 
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➢ 1901: First refinery established 

➢ World War II: Peak production at 7,000 barrels/day 

➢ Current production: 240 barrels/day 

Given the history of oil extraction and refining, biological monitoring in Digboi is essential 

for assessing the health of aquatic ecosystems and understanding the impacts of anthropogenic 

activities. Integrating biological assessments with physico-chemical data provides a 

comprehensive view 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: 

Terrestrial Ecosystems: 

• Wildlife Surveys: Tracking and evaluating wildlife populations can offer key insights 

into habitat quality and help identify potential ecological threats. 

• Vegetation Surveys: Assessing plant diversity, species composition, and overall health 

can serve as indicators of ecosystem condition and environmental disturbance. 

• Soil Biota Assessment: Investigating soil organisms, including bacteria, fungi, and 

invertebrates, can provide valuable information about soil health and the efficiency of 

nutrient cycling. 

Aquatic Ecosystems:  

• Benthic Macroinvertebrate Assessment: This involves studying benthic organisms—

such as insects, worms, and snails—that live at the bottom of water bodies. The 

presence or absence of these organisms can serve as indicators of water quality and 

pollution levels. 

• Fish Assessment: Assessing fish populations—considering factors such as abundance, 

diversity, and health—can provide important insights into the overall health of an 

ecosystem. 
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• Aquatic Vegetation Assessment: Examining the types and abundance of aquatic plants 

can offer insights into nutrient levels, water depth, and the overall productivity of the 

ecosystem. 

Other Methods: 

• Bioindicators: Certain organisms can be used as indicators of environmental 

conditions. For example, specific species of lichens are particularly sensitive to air 

pollution, making them useful indicators of air quality. 

• Genetic Analysis: Studying the genetic diversity of populations helps assess ecosystem 

health and its resilience to environmental changes. 

• Remote Sensing: Satellite imagery and aerial photography are used to track large-scale 

changes in vegetation, land cover, and water bodies, aiding in comprehensive 

environmental monitoring. 

Key Considerations(A): 

• Scale: Biological assessments can be conducted at various scales, from small-scale site-

specific studies to large-scale regional assessments. 

• 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 biomagnifi-

cation 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 organ-

ism 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. 
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• Lipid solubility: Pollutants that are soluble in lipids (fats) tend to accumulate 

in fatty tissues. 

Biomagnification: Biomagnification refers to the increasing concentration of a pollutant 

as it moves up the food chain. This happens because predators consume prey that have already 

accumulated the pollutant in their tissues. A classic example of biomagnification is DDT, a 

pesticide widely used in the mid-20th century. DDT accumulated in the tissues of small 

organisms, such as insects, and was then passed on to larger predators, like birds and fish. This 

process contributed to the decline of many bird populations, as the accumulated pollutant 

affected their reproduction and survival. 

 

• Bioaccumulation and biomagnification 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 exhibit varying degrees of sensitivity to 

pollutants, with some being more susceptible to bioaccumulation and 

biomagnification. 

• Food Chain Dynamics: The structure and interactions within food chains play a 

crucial role in influencing the extent and rate of biomagnification. 

• Environmental Factors: Factors like temperature, pH, and nutrient availability can 

impact how pollutants accumulate and magnify throughout an ecosystem. 

Bio assessment methods such as studying biotic communities and populations are crucial 

for understanding ecosystem health. Of these methods, studying biotic communities and the 

populations of various organisms is particularly common in bioassessment. This is because all 

organisms within an ecosystem are interconnected, and any disruption to one group can affect 

the entire system. These methods provide valuable insights into how organisms interact and 

depend on each other, as well as how changes in one group can influence the broader 

ecosystem. Additionally, ecosystem studies are essential for detecting gradual changes in both 
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the structure and function of ecosystems, making them indispensable for long-term 

environmental monitoring and management. 

 

❖ SITE SELECTION: 

 

The sites for bio-monitoring studies have been selected in consultation with the Digboi 

Refinery authorities, based on upstream and downstream conditions. Samples for physico-

chemical and bio-monitoring analysis, as outlined in this study, are collected from the sites 

listed in Table 

 

 

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.  Dihing mukh: 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 play a crucial role in assessing the health of aquatic ecosystems. Their 

sensitivity to various pollutants, habitat degradation, and environmental stressors makes them 

effective indicators for monitoring water quality and ecosystem vitality. By studying these 

organisms, we can gain insights into the overall condition of aquatic environments. Below are 

some of the common aquatic organisms used in bio-monitoring: 

Aquatic Organisms as Bio-indicators: 

Aquatic organisms serve as essential bio-indicators due to their sensitivity to 

environmental stressors such as pollution and habitat degradation. By monitoring these 

organisms, we can assess the health of aquatic ecosystems. Below are common types of aquatic 

organisms used in bio-monitoring: 

Macroinvertebrates: 

• Benthic Macroinvertebrates: These organisms live on or near the bottom of water 

bodies and are highly sensitive to changes in water quality, pollution, and habitat 

disturbances. They are widely used to gauge water quality.  

Examples: Mayflies, stoneflies, caddisflies, midges, crayfish, and aquatic worms. 
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Fish: 

• Fish Species: Fish have varying tolerances to pollution and environmental conditions. 

By monitoring the presence or absence of certain fish species, scientists can assess 

water quality and ecosystem health.  

Examples: Trout, bass, minnows, and catfish. 

Algae and Aquatic Plants: 

• Aquatic Plants: These plants reflect the health of the water body by indicating nutrient 

levels, water quality, and habitat conditions. 

• Algae: Sensitive to pollution, algae can be used to monitor changes in water quality, as 

they respond quickly to variations in nutrient levels. 

Microorganisms: 

• Bacteria: Certain bacteria species are sensitive to pollution and can indicate the 

presence of contaminants in the water. 

• Diatoms: These microscopic algae are useful for monitoring water quality and nutrient 

levels, as they react to environmental changes. 

By analyzing the abundance, diversity, and health of aquatic organisms, scientists can gain 

valuable insights into the condition of aquatic ecosystems, which is essential for developing 

effective conservation and management strategies. 

Among various groups of organisms, macro-invertebrates are especially well-suited for bio-

monitoring and are used globally due to their numerous advantages. These organisms provide 

more ecological information through their taxonomic groups, making them reliable indicators. 

In bio-monitoring, taxonomic richness and composition of macroinvertebrates are key metrics, 

with identification typically carried out up to the family level. 

Sample Collection: 

For this study, samples were collected to assess general physico-chemical properties and bio-

monitoring characteristics from the selected locations. A semi-quantitative sampling technique 

was employed using a D-frame net to collect benthic macroinvertebrates from various habitats 

within the Digboi River catchment. This method is commonly used in aquatic ecology to 

effectively evaluate water quality and ecosystem health. 
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❖ METHODOLOGY: 

 

• Habitat Diversity: Sampling from various habitats, such as pools, riffles, and cascades, 

ensures a well-rounded and representative assessment of the aquatic fauna. 

• Preservation: To preserve the collected organisms for future identification, they are 

stored in 70% ethyl alcohol. 

• Identification: Organisms are identified at the family level, which is a standard and 

effective method commonly used in aquatic ecology studies. 

Given the nature of the data collected, several analytical approaches can be applied to assess 

the health and biodiversity of the aquatic ecosystem: 

1. Biodiversity Indices: 

• Species Richness: Counting the total number of unique species or families present in 

the sample. 

• Species Diversity: Indices such as the Shannon-Wiener or Simpson’s Index provide 

a measure of both species richness and the evenness of species distribution. 

• Evenness: This metric assesses how evenly individuals are distributed among species 

or families, providing insight into community balance. 

2. Tolerance Values: 

• Biological Assessment Index (BAI): Tolerance values are assigned to each macro-

invertebrate family based on their sensitivity to pollution. This helps assess the water 

quality and ecological condition. 

• Water Quality Index: The BAI values can be used to calculate an overall water quality 

index, summarizing the health of different sampling sites. 

3. Community Composition Analysis: 

• Ordination Techniques: Methods like Principal Component Analysis (PCA) or 

Non-metric Multidimensional Scaling (NMDS) are used to visualize the relationships 

between sampling sites based on their macro-invertebrate assemblages. 

• Cluster Analysis: Grouping sites based on the similarity of their macro-invertebrate 

communities helps identify patterns and assess ecological health. 
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4. Statistical Tests: 

• ANOVA or T-tests: These tests compare the abundance or diversity of macro-

invertebrates between different habitats or sampling sites. 

• Correlation Analysis: This analysis explores relationships between macro-

invertebrate metrics and environmental factors such as water temperature, pH, and 

dissolved oxygen. 

Potential Insights from Data Analysis: 

Analyzing the collected data could provide key insights into: 

• Water Quality: The presence or absence of specific macro-invertebrate families can 

indicate the overall water quality and health of the ecosystem. 

• Habitat Preferences: Understanding the distribution of macro-invertebrates across 

different habitats (e.g., pools, riffles, cascades) can reveal their ecological requirements. 

• Impact of Human Activities: Comparing macro-invertebrate communities 

upstream and downstream of pollution sources helps assess the effects of human 

activities on the aquatic ecosystem. 

• Biodiversity Patterns: The study contributes to understanding the biodiversity and 

ecological dynamics of benthic macro-invertebrates within the Digboi River 

catchment. 

❖ MACRO-INVERTEBRATES SAMPLE COLLECTION: 

 

Macro-invertebrate samples were collected according to standard procedures and stored in 

sterilized bottles. The samples were taken from 10 designated sampling stations, as previously 

mentioned, in February 2025. 

 

A detailed overview of the sample collection procedure is provided in Figure 2 below. 
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Fig2: Collection of Macro-invertibrates in the present study 

 

Collection of Water Samples: 

 

Water samples were collected according to the standard methods outlined in the 

Standard Methods for the Examination of Water and Wastewater (APHA, 23rd edition). To 

analyze chemical variables, 1000 ml plastic containers were used. Water was collected facing 

upstream, as per the guidelines in APHA et al. (1971), and the containers were filled to the 

neck to minimize headspace. The samples were then transported to the laboratory in an ice-

filled cooler box and stored at 40C for chemical analysis. All analyses were conducted within 

24 hours of sample collection. 

To ensure reliable results, each sample was analyzed in triplicate, and the average of these 

readings was used to minimize variability and provide more representative data. 

 

❖ KEY POINTS REGARDING SAMPLING: 

 

• Representative Sampling: It is critical to ensure that the collected sample accurately 

represents all habitats within the study area for a reliable assessment. 

• Individual Organism Count: Counting the number of individual organisms helps 

assess the population sizes of different macro-invertebrate groups, providing valuable 

data for ecosystem health evaluation. 

• Sampling Methods: The sampling method selected depends on the type of substratum 

where macro-invertebrates are found, ensuring appropriate habitat representation. 
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❖ THE ROLE OF BWQC IN WATER QUALITY EVALUATION: 

 

The Biological Water Quality Criteria (BWQC) framework, developed by the Central 

Pollution Control Board (CPCB), is essential for evaluating water quality based on macro-

invertebrate family presence and abundance. The saprobic score method is used to assign 

values to families according to their pollution tolerance. 

Key Aspects of BWQC: 

• Saprobic Values: Higher saprobic values indicate greater tolerance to pollution, while 

lower values reflect higher sensitivity to contaminants. 

• Family-Level Identification: BWQC assessments are based on identifying macro-

invertebrates up to the family level. 

• Scoring System: Each macro-invertebrate family is assigned a score from 1to 10, with 

10 indicating high sensitivity to pollution and 1-2  indicating high tolerance. 

Potential Data Analysis Approaches: 

 

To analyze macro-invertebrate data and assess water quality using BWQC, the following 

approaches can be implemented: 

1. Calculating Saprobic Index: 

• Sum the saprobic values of all identified macro-invertebrate families. 

• Divide the total by the number of individuals or families. 

• This gives the overall saprobic index of the sample. 

2. Comparing with BWQC: 

• Compare the saprobic index to BWQC thresholds to categorize water quality 

(e.g., clean, moderately polluted, or heavily polluted). 

• Examine the presence or absence of pollution-sensitive or tolerant families to 

infer water quality conditions. 

3. Relating to Environmental Factors: 
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• Explore how the saprobic index and macro-invertebrate abundance correlate 

with environmental factors like dissolved oxygen, pH, and temperature. 

• Identify key environmental drivers influencing water quality. 

4. Temporal and Spatial Trends: 

• Analyze changes in macro-invertebrate populations and saprobic indices over 

time to detect trends in water quality. 

• Compare data across different sampling sites to identify spatial variations in 

water quality. 

 

Range of 

Saprobic Score 

Range of 

Diversity Score 

Water Quality Water 

Quality Class 

Indicator 

Colour 

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 

Table 2: Range of Saprobic Score 

The samples are collected depending on the characteristic of River bed. 

Macro-Invertebrate Sampling Procedures: 

1. Sampling from Boulders and Cobbles: 

• Method: Randomly lift stones from the riverbed. Organisms attached to the 

boulders and cobbles are collected using soft forceps or gently brushed into a 

white tray for further examination. 

2. Sampling from Pebbles and Gravels: 

• Method: Position a hand net firmly on the streambed, against the flow of water. 

Dislodge the organisms by gently kicking the streambed with your foot, 

allowing the disturbed material to flow into the net. After collecting the 

material, wash it through a sieve with a mesh size of 0.6 mm (as per ISO 

standards) to separate the organisms. The collected macro-invertebrates are then 

transferred into plastic bottles containing a 4% formalin solution for 

preservation. 

3. Sampling from Macrophyte-Covered River Beds: 
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• Method: In areas where the riverbed is covered with macrophytes, uproot the 

plants and wash the roots into a sieve using water. The dislodged organisms are 

collected in a white tray. Macro-invertebrates are then carefully picked using 

forceps and preserved in 4% formalin for further study. 

 

❖ IDENTIFICATION OF MACROINVERTEBRATES: 

 

Macroinvertebrate specimens were sorted and identified based on guidelines from 

published journals and expert consultation. Larger specimens were documented using a digital 

camera, while smaller specimens were examined under a stereomicroscope for accurate 

identification. 

Some of the macro invertibrates collected is shown in the figures below. 

   

   

   

Fig 3: Some of Macro-invertibrates found in present study 
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❖ BIOLOGICAL MONITORING WORKING PARTY (BMWP) SCORE: 

 

The BMWP (Biological Monitoring Working Party) score was originally developed in the 

United Kingdom and is not tied to any specific river catchment or geographical region. Despite 

this, the system has been widely adopted worldwide, with local modifications to account for 

regional differences in invertebrate species and environmental conditions. 

The BMWP score is based on the assessment of macroinvertebrate communities and their 

sensitivity to organic pollution, acting as an indicator of the water's saprobic condition (level 

of organic pollution). Each macroinvertebrate family observed is assigned a saprobic indicator 

value on a scale from 1 to 10, with higher scores indicating sensitivity to organic pollution. 

• Highly sensitive families are given the highest score of 10. 

• Pollution-tolerant families are assigned the lowest score of 1. 

• Families with intermediate sensitivity are given scores ranging from 2 to 9. 

The BMWP score for a given sample is calculated by multiplying the number of families 

observed by their respective weightage value (as outlined in the BMWP score chart, Table 3). 

The results are summed to produce the total BMWP score. 

In India, the original BMWP scoring system has been slightly modified to suit local 

conditions, incorporating or excluding specific families based on their presence or absence in 

Indian aquatic ecosystems. These modifications were made after extensive testing and 

consultation with experts. Table 3 provides a summary of the BMWP scoring system as 

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, 

10 
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Capniidae, Perlodidae, Perlidae, Aphelocheridae, Leptoceridae, 

Georidae, Lepidostomatidae, Brachycentridae, Sericostomatidae, , 

Glossosomatidae, Helicopsychidae , Leptohyphidae  

2 Chloroperlidae  9 

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, 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 

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, 
3 
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Haemadipsidae, Salifidae, Dugesidae, Aselidae, Cirolanidae, 

Aegidae, Stenasellidae, Cymothoidae, 

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 

 

❖ RESULTS AND DISCUSSION: 

 

Understanding the Community Composition 

The study reveals a diverse macro-invertebrate community in Digboi River, with representa-

tives from three phyla: Arthropoda, Annelida, and Mollusca. 

Key findings: 

• Dominant phyla: Arthropoda is the most dominant phylum, followed by Mollusca. 

• Dominant classes: Insecta and Gastropoda are the most represented classes. 

• Dominant orders: Hemiptera, Decapoda, and Coleoptera are the most abundant orders 

within Insecta. 

• Dominant families: Ancylidae, Ampullaridae, Haliplidae, Hydrometridae and 

Nemouridae are the most abundant families within Gastropoda. 

Assessing Water Quality Using Macro-Invertebrates 

While the study doesn't explicitly use a water quality index like BWQC, the presence and 

abundance of certain macro-invertebrate groups can provide valuable insights into water qual-

ity: 

• Pollution-tolerant species: The dominance of pollution-tolerant species like 

Laccotrephes sp., Notonecta sp., and Hydaticus sp. may indicate potential pollution 

issues. 
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• Sensitive species: The presence of sensitive species like Hirudinaria manillensis 

suggests relatively good water quality conditions. 

• Habitat preferences: The distribution of macro-invertebrates across different habitats 

(e.g., pools, riffles) can reveal their tolerance to varying environmental conditions. 

 

Results and Discussion: 

 

Understanding the Community Composition: 

The study of macro-invertebrate communities in the Digboi River revealed a diverse 

array of species from three major phyla: Arthropoda, Annelida, and Mollusca. These phyla 

represent key contributors to the river’s biodiversity and offer valuable information on the 

overall ecological health of the river. 

Key Findings: 

• Dominant Phyla: Arthropoda was the most abundant phylum, followed by Mollusca. 

The dominance of Arthropoda, particularly insects, indicates a healthy and varied 

aquatic community, as these organisms are typically abundant in freshwater 

ecosystems. 

• Dominant Classes: Within Arthropoda, the class Insecta was the most represented, 

while Gastropoda was the dominant class within Mollusca. This suggests that aquatic 

insects and snails form a significant part of the river's benthic fauna and contribute 

heavily to ecosystem processes like decomposition and nutrient cycling. 

• Dominant Orders: Among the Insecta, the most abundant orders were Hemiptera, 

Decapoda, and Coleoptera. These include a variety of aquatic insects such as water 

striders, crayfish, and beetles, which are key components in the food web and contribute 

to the ecosystem’s resilience. 

• Dominant Families: Notable families within Gastropoda included Ancylidae, 

Ampullaridae, Haliplidae, Hydrometridae, and Nemouridae. These families are 

critical to nutrient recycling and contribute to the overall productivity of the river's 

ecosystems. 
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❖ ASSESSING WATER QUALITY USING MACRO-INVERTEBRATES: 

 

Although the study did not directly utilize a formal water quality index like Biological 

Water Quality Criteria (BWQC), the composition and abundance of specific macro-

invertebrate groups provide indirect evidence of water quality and ecosystem health. 

• Pollution-Tolerant Species: The prevalence of species known for their pollution 

tolerance, such as Laccotrephes sp., Notonecta sp., and Hydaticus sp., suggests that 

some parts of the river may be experiencing environmental stress. These species are 

often associated with degraded water quality and may indicate organic pollution. 

• Sensitive Species: The presence of more sensitive species like Hirudinaria manillensis, 

a leech species, points to sections of the river where water quality remains relatively 

good. Sensitive species are typically found in habitats that are less disturbed, as they 

are more susceptible to changes in water chemistry and quality. 

• Habitat Preferences: The distribution of macro-invertebrates across different habitats 

within the river, such as pools and riffles, further emphasizes the varying water quality 

conditions in different sections of the river. Pollution-tolerant species were more 

prevalent in slower-moving sections, while more sensitive species were found in faster-

flowing, oxygen-rich habitats. 

In conclusion, the study provides important insights into the state of the Digboi River's 

aquatic health. While the river exhibits some signs of pollution, particularly through the 

dominance of pollution-tolerant species, the presence of sensitive species highlights areas of 

the river that are still in relatively good condition. The macro-invertebrate community structure 

serves as a valuable tool for assessing water quality and can help guide future conservation and 

management efforts for the river. 

 

 

 

1. Water Quality Index (WQI) Application: 

 

Objective: Use a suitable Water Quality Index (such as the Biological Water Quality 

Classification or other indices) to assess the river's overall health based on macro-invertebrate 

data. 
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Steps: 

• Select an Appropriate WQI: The BWQC (Biological Water Quality Classification) is 

one option, but others like the Macroinvertebrate Biotic Index (MBI), Hilsenhoff 

Biotic Index (HBI), or EPT (Ephemeroptera, Plecoptera, Trichoptera) Index can 

also be applied based on the macro-invertebrate data you have. 

• Gather Macro-Invertebrate Data: 

o Collect samples of macro-invertebrates across different sites and times to 

represent diverse river conditions. 

o Record species composition, abundance, and diversity at each site. 

• Apply the WQI Methodology: 

o Use the macro-invertebrate data to calculate the WQI score. Typically, these 

indices consider the abundance of pollution-tolerant vs. pollution-sensitive 

species, species diversity, and richness. 

o The index will categorize the health of the river into categories such as 

"excellent", "good", "fair", or "poor." 

• Interpret Results: 

o Low WQI scores (e.g., poor or fair quality) might point to pollution or other 

environmental stressors. Compare these scores across different locations and 

over time to monitor water quality changes and trends. 

2. Environmental Factors Analysis: 

Objective: Analyze how macro-invertebrate abundance correlates with environmental 

variables (e.g., dissolved oxygen, pH, temperature) to understand the factors influencing water 

quality. 

 

Steps: 

• Collect Environmental Variables: 

o Measure key environmental parameters at each sampling site, including 

dissolved oxygen (DO), pH, temperature, turbidity, conductivity, and 

possibly nutrient levels (nitrogen, phosphorus). 

• Statistical Analysis: 

o Use correlation analysis (Pearson/Spearman) to identify relationships between 

environmental variables and macro-invertebrate abundance or diversity. This 

helps to pinpoint variables most strongly linked to changes in the community. 



27 | P a g e  
 

o For a more nuanced approach, multiple regression models can help assess the 

combined influence of multiple environmental factors on the macro-

invertebrate population. 

o Consider using Principal Component Analysis (PCA) to reduce the 

dimensionality of environmental data and identify the most important 

environmental variables impacting the community structure. 

 

❖ INTERPRETING MACRO INVETERATE DATA: 

 

If there is a strong correlation between dissolved oxygen levels and macro-invertebrate 

diversity, this indicates that DO is a key driver of river health. Similarly, temperature and pH 

may reveal critical thresholds for sensitive species. 

3. Spatial and Temporal Trends: 

Objective: Examine the temporal and spatial variations in macro-invertebrate communities to 

assess the influence of human activities or natural factors. 

Steps: 

• Temporal Trends Analysis: 

o Compare data across different seasons, years, or before and after certain events 

(such as industrial discharge or flooding) to understand how macro-invertebrate 

communities change over time. 

o Use repeated measures ANOVA or time series analysis to detect trends and 

identify specific periods of stress or recovery in the river ecosystem. 

• Spatial Variability Assessment: 

o Analyze spatial patterns of macro-invertebrate diversity and abundance across 

different sampling sites. This could reflect varying levels of pollution, land use, 

or habitat types. 

o Use spatial statistical tools such as K-means clustering or Ordination 

techniques (e.g., PCA, NMDS) to identify patterns in macro-invertebrate 

communities related to environmental gradients across the sites. 

 

• Human Activity and Natural Factors: 

o Overlay human activities (e.g., industrial, agricultural runoff) and natural events 

(e.g., seasonal floods, droughts) with spatial and temporal trends in macro-

invertebrate data. 
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o Consider using land-use analysis with GIS tools to assess how land cover types 

around the river may influence water quality and macro-invertebrate 

communities. 

4. Conservation Implications: 

Objective: Identify species of conservation concern and develop effective conservation 

strategies. 

Steps: 

• Species of Concern Identification: 

o Identify macro-invertebrate species that are highly sensitive to pollution and 

habitat degradation. These species can act as bioindicators of ecological health 

and may be listed as species of conservation concern. 

o Track species that have declined in abundance over time, especially those that 

are pollution-sensitive or have restricted habitat preferences. 

o Use IUCN Red List or national/local conservation lists to cross-reference 

species of interest. 

 

• Conservation Strategy Development: 

 

o Habitat Protection: Identify critical habitats for vulnerable species (e.g., 

riverbanks, riffles) and prioritize them for protection. Protecting riparian zones 

and minimizing sedimentation can support biodiversity. 

o Pollution Control Measures: If human activities (e.g., agricultural runoff, 

industrial discharge) are impacting water quality, advocate for mitigation 

strategies such as improved waste management, buffer zones, or stricter water 

quality standards. 

o Restoration Programs: Develop and implement river restoration strategies, 

such as planting vegetation along the riverbanks to improve water quality, 

stabilize sediments, and enhance habitat for macro-invertebrates. 

o Invasive Species Management: If invasive species are negatively impacting 

the native macro-invertebrate community, implement strategies for their control 

or removal. 

• Community and Stakeholder Engagement: Work with local communities, 

policymakers, and landowners to raise awareness about the river’s ecological 

importance and encourage sustainable land and water management practices. 
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❖ ANALYSIS OF RESULTS 

 

Site 1: Digboi Nala 

Key Observations: 

• Oily Film: The presence of an oily film suggests hydrocarbon contamination, likely 

from industrial or wastewater runoff. This is a strong indicator of pollution. 

• Greasy Coating on Substrata: This could be linked to organic contamination, 

possibly from industrial waste or agricultural runoff. Such coatings may reduce oxygen 

availability and harm benthic organisms. 

• Excessive Algal Growth: This is commonly associated with nutrient enrichment 

(high nitrogen and phosphorus levels), often due to agricultural runoff or wastewater 

discharge. Excessive nutrients lead to eutrophication, impacting water quality. 

• Hydrilla Presence: The abundance of Hydrilla, a nutrient-loving aquatic plant, 

suggests eutrophic conditions. While Hydrilla is not inherently harmful, its 

overgrowth can displace native plants and disrupt aquatic ecosystems. 

Macro-Invertebrate Data Interpretation: 

• Pollution-Tolerant Taxa: Families like Tubifiscidae, Naididae, Octochaetidae, 

Lumbricullidae, Cirolanidae, Psychodidae, and Muscidae are common in polluted 

environments. These taxa thrive in low-oxygen, nutrient-rich, and contaminated waters. 

• Degraded Habitat: The dominance of pollution-tolerant taxa indicates a loss of 

habitat quality for more sensitive species, signaling significant ecological stress. 

Implications: 

• The site shows poor water quality due to pollution, and the macro-invertebrate 

community reflects this with a dominance of tolerant species. Restoration efforts 

should focus on reducing pollutants and restoring habitat quality for sensitive species. 

 

 

Site 2: Digboi Nala 

Key Observations: 

• Oil Slick: The presence of an oil slick suggests ongoing pollution at this site, likely 

from industrial runoff or other sources of hydrocarbon contamination. 

• Pollution-Resistant Families: The presence of families like Odonata, Histeridae, 

Corydalidae, and Lumbricidae indicates that the site still supports some macro-
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invertebrate life, but these families are more tolerant of pollution and can survive in 

degraded environments. 

• Absence of Sensitive Orders: The absence of pollution-sensitive orders like 

Ephemeroptera, Ancylidae, Heptageniidae, and Trichoptera suggests that the water 

quality is too poor to support these species, which are typically sensitive to pollution. 

• Marginal Vegetation: The site has some vegetation, but it is insufficient to 

counteract pollution impacts, potentially reducing habitat complexity and limiting 

ecological functions. 

 

Macro-Invertebrate Data Interpretation: 

• Pollution-Resistant Families: Families such as Mesovelidae, Hygrobidae, 

Planariidae, Hirudidae, and Erpobdellidae are capable of surviving in degraded 

conditions, suggesting moderate pollution stress. 

• Absence of Sensitive Species: The lack of sensitive taxa (e.g., Ephemeroptera and 

Trichoptera) is a strong indicator of degraded water quality and habitat conditions. 

Implications: 

• The site exhibits moderate pollution with a decline in biodiversity, primarily 

supported by pollution-tolerant species. Long-term pollution could lead to further 

degradation and loss of ecosystem services, such as water filtration and biodiversity. 

 

Site 3: Digboi Nala 

Environmental Conditions: 

• Turbid Water: The presence of turbid water suggests suspended sediments, organic 

matter, or pollutants, contributing to poor light penetration and oxygen availability. 

• Oil Slick: The oil slick indicates hydrocarbon contamination, likely from industrial 

or sewage discharges. 

 

Macro-Invertebrate Data Interpretation: 

• Pollution-Tolerant Families: The dominance of families like Hygrobidae, 

Dytiscidae, Odonata, Nereidae, Histriobdellidae, Nereididae, and Heteroceridae 

suggests a pollution-tolerant community. These species are more resilient to 

environmental degradation. 
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• Absence of Sensitive Orders: The absence of Ephemeroptera and Trichoptera 

indicates a decline in water quality, as these taxa are typically sensitive to pollutants. 

Implications: 

• Habitat Degradation: The oil slick and suspended particles severely impact habitat 

quality, limiting the survival of sensitive species. 

• Long-term Effects: Continued pollution could cause further degradation of aquatic 

biodiversity, compromising ecosystem services. 

 

Site 4: Dihing River (Before Confluence with Digboi River) 

Environmental Conditions: 

• Healthier Water Quality: The presence of sensitive taxa such as Varunidae, 

Sesarmidae, Gecarcinucidae, Nereidae, and Nephthyidae suggests lower pollution 

levels compared to earlier sites. 

• Dominance of Odonates and Trichopterans: These are commonly found in cleaner 

waters, indicating a healthier aquatic environment. 

Macro-Invertebrate Data Interpretation: 

• Presence of Sensitive Taxa: These species indicate a less polluted environment, with 

a greater diversity of macro-invertebrates able to thrive. 

• Moderate Incidence of Agriidae: The presence of this family suggests moderate 

tolerance to pollution but not a cause for concern. 

Implications: 

• Better Habitat Quality: The diversity and presence of sensitive taxa indicate healthy 

ecosystem functioning. 

• Reduced Pollution Impact: Lower pollution levels allow for a more diverse and 

resilient macro-invertebrate community. 

Site 5: Dihing River (After Confluence with Digboi River) 

Environmental Conditions: 

• Turbid Water and Oil Slick: Both indicate the presence of contamination, likely 

from industrial or urban runoff. 

Macro-Invertebrate Data Interpretation: 

• Moderate Pollution-Resistant Taxa: The presence of Arcidae, Succinidae, 

Hydroptilidae, Palaemonidae, and others suggests a moderate level of pollution 

tolerance, though the absence of highly sensitive species signals degradation. 
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• Absence of Sensitive Species: Sensitive taxa are absent, which is indicative of some 

level of pollution impacting water quality. 

Implications: 

• Moderate Habitat Degradation: The pollution and oil slick likely limit the habitat 

quality for more sensitive species, reducing biodiversity. 

• Potential Long-Term Effects: If pollution continues, biodiversity loss and further 

habitat degradation are likely. 

 

Site 6: Dihing River (Margherita) 

Environmental Conditions: 

• Relatively Good Water Quality with Some Pollution Signs: While the water quality 

is generally good, the presence of Chironomus larvae suggests possible nutrient 

enrichment or organic pollution. 

Macro-Invertebrate Data Interpretation: 

• Dominance of Odonates: The presence of Odonates indicates relatively healthy 

water. 

• Absence of Ephemeroptera and Trichoptera: While not a major concern, their 

absence suggests moderate pollution. 

• Sensitive Taxa: The presence of families like Baetidae, Sialidae, Corydalidae, and 

Hirudinidae suggests a less polluted environment. 

Implications: 

 

• Moderate Habitat Degradation: The significant presence of Chironomus larvae could 

be indicative of organic pollution, potentially affecting habitat quality. 

• Long-Term Effects: The persistence of nutrient enrichment could lead to further 

degradation if not addressed 

. 

Site 7: Dihing River (Makum) 

Environmental Conditions: 

• Moderately Polluted Conditions: The presence of pollution-tolerant and moderately 

resistant taxa suggests a degraded aquatic environment. 

Macro-Invertebrate Data Interpretation: 
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• Pollution-Resistant Taxa: The presence of families like Physidae, Lymnaeidae, 

Planorbidae, and Gammaridae indicates that water quality has been affected, but not 

as severely as at other sites. 

• Absence of Sensitive Species: The absence of more sensitive taxa suggests that 

pollution has degraded the habitat. 

Implications: 

• Habitat Degradation: Moderate pollution levels are likely impacting the ecosystem, 

restricting the diversity of sensitive species. 

• Long-Term Effects: Continued degradation could result in loss of biodiversity and 

ecosystem function. 

 

Site 8: Dihing River (Mikira) 

Environmental Conditions: 

• Relatively Healthy Water Quality with Some Pollution Indicators: The presence of 

sensitive taxa and Odonates suggests good water quality, though pollution indicators 

such as Trichoptera and Coleoptera suggest moderate habitat degradation. 

Macro-Invertebrate Data Interpretation: 

• Dominance of Odonates and Sensitive Taxa: The dominance of these groups 

indicates a relatively healthy aquatic ecosystem. 

• Moderate Pollution Indicators: While Trichoptera and Coleoptera suggest some 

pollution, the overall community reflects moderate water quality. 

Implications: 

• Good Habitat Quality: The presence of sensitive species suggests that habitat quality 

is still viable for diverse invertebrate communities. 

• Potential for Improvement: Continued management and pollution reduction could 

further improve water quality and increase biodiversity. 

Site 9: Dihing River (Gammon Bridge) 

Environmental Conditions: 

• Relatively Healthy Aquatic Conditions: The dominance of cyprinids and presence 

of moderately pollution-sensitive taxa suggest good water quality. 

Macro-Invertebrate Data Interpretation: 

• Moderate Pollution-Sensitive Taxa: Species like Ancylidae, Cordulegastridae, 

Aeshnidae, and others indicate that the water quality supports a diverse community. 
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• Cyprinid Dominance: The healthy fish population further suggests good water 

quality. 

Implications: 

• Healthy Ecosystem: The presence of sensitive taxa and cyprinids indicates a stable 

aquatic ecosystem. 

• Reduced Pollution Impact: Lower pollution levels have allowed for a diverse 

community to thrive. 

 

Site 10: Dihing Mukh 

 

Environmental Conditions: 

• Severely Polluted Conditions: The presence of animal carcasses and pollution-

tolerant macro-invertebrates indicate a highly polluted environment. 

Macro-Invertebrate Data Interpretation: 

• Dominance of Pollution-Tolerant Taxa: Species like Hirudinea, Gastropoda, 

Bivalvia, Crustacea, and Chironomidae reflect severely degraded water quality. 

• Absence of Sensitive Species: The lack of sensitive species is a clear indicator of poor 

water quality. 

Implications: 

• Severe Habitat Degradation: Pollution, including organic contamination, is likely 

causing severe habitat loss and biodiversity decline. 

• Long-Term Effects: Continued pollution could result in complete loss of biodiversity 

and ecosystem collapse. 

Further Analysis and Considerations: 

To gain a more comprehensive understanding, the following analyses should be conducted: 

1. Water Quality Parameters: Regular measurements of dissolved oxygen, pH, 

temperature, conductivity, and nutrient levels to identify pollution sources. 

2. Sediment Analysis: Investigating contaminants such as heavy metals, hydrocarbons, 

and organic matter in sediments. 

3. Biological Assessment: Incorporating other bioindicators like fish and zooplankton to 

assess ecosystem health. 

4. Pollution Source Identification: Investigating sources of pollution, including 

industrial discharges, agricultural runoff, or wastewater. 

Recommendations: 
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• Pollution Control Measures: Implement stricter regulations to reduce industrial 

discharges, agricultural runoff, and wastewater contamination. 

• Habitat Restoration: Focus on restoring degraded habitats to improve water quality 

and support more diverse aquatic life. 

• Continuous Monitoring: Regular monitoring of water quality and macro-

invertebrate populations to assess the success of remediation efforts. 

• Public Awareness: Increase awareness of the importance of water quality and engage 

the community in pollution prevention efforts. 

 

Ecological Roles of Macro-Invertebrates: 

 

Macro-invertebrates play essential roles in aquatic ecosystems, including: 

• Decomposition and Nutrient Cycling: Breaking down organic matter and facilitating 

nutrient recycling. 

• Predator-Prey Interactions: Forming the base of the food web and contributing to 

food availability for higher trophic levels. 

• Bioindicators: Their presence or absence serves as an indicator of water quality and 

the overall health of the ecosystem. 

 

❖ ASSESSING WATER QUALITY USING THE FAMILY BIOTIC INDEX (FBI) 

 

The Family Biotic Index (FBI) is a valuable tool for assessing water quality by analyzing 

the presence and abundance of macro-invertebrate families. A lower FBI score indicates poorer 

water quality, often associated with pollution, while a higher score suggests better 

environmental conditions. 

The FBI results for this study indicate significant pollution in the Dihing River section, 

characterized by a high presence of pollution-tolerant macro-invertebrates. This suggests that 

the habitat has been substantially degraded. In addition, the difficulty in selecting a suitable 

reference site in Digboi Nala underscores the severe degradation in the area. This highlights 

the need for careful site selection when identifying reference locations in pollution-impacted 

environments. 
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Future Directions for Comprehensive Monitoring 

 

To gain a more in-depth understanding of water quality and macro-invertebrate 

communities in the Dihing River catchment, future research should consider the following: 

1. Expanding the number of sampling sites: This would allow for a broader 

representation of aquatic habitats and environmental conditions, providing a more 

complete picture of the water quality across different regions. 

2. Long-term monitoring: Tracking the changes in macro-invertebrate communities and 

water quality over extended periods would help identify trends and assess the 

effectiveness of pollution control measures. 

3. Analyzing environmental factors: Investigating how macro-invertebrate distribution 

correlates with environmental variables such as temperature, dissolved oxygen, pH, and 

nutrient levels can help identify specific pollution drivers. 

4. Evaluating habitat restoration efforts: Future studies should assess how habitat 

restoration measures impact macro-invertebrate communities and water quality, 

providing guidance for future conservation actions. 

 

Key Findings 

 

The Digboi Nala and Digboi Nadi sections are heavily impacted by pollution from both 

point and non-point sources. Significant sources of pollution include: 

• Effluent discharge from the Effluent Treatment Plant (ETP), which, despite 

regulation, continues to degrade water quality. 

• Municipal waste dumping and agricultural runoff, which contribute to water 

pollution, especially during seasonal flow fluctuations. 

 

Recommendations for Pollution Management 

To address these challenges, it is essential to combine biological surveys with chemical 

monitoring. This dual approach will allow for a more accurate understanding of the pollution 

sources: 

• Point-source pollution (e.g., ETP discharges) and non-point source pollution (e.g., 

runoff from urban and agricultural areas) can be differentiated. 

• Laboratory studies on how specific pollutants affect the biota can offer valuable 

insights into the impacts of different contaminants under real-world conditions. 
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Immediate action is necessary to restore the health of the Digboi Nala and Digboi Nadi 

systems. By implementing corrective measures based on the findings from this study, 

significant improvements in water quality and ecosystem health are achievable. 

 

Status of the Dihing River 

 

The Dihing River remains largely unaffected by pollution, with relatively healthier 

aquatic conditions compared to the Digboi Nala and Nadi systems. However, public 

awareness in areas near the confluence of the Digboi Nadi and Dihing River is crucial to 

ensure that any potential contamination at this confluence point is mitigated. 

 

This study emphasizes the importance of regular monitoring and a comprehensive 

approach to pollution assessment, combining both biological and chemical analyses. By 

addressing the pollution sources and implementing effective habitat restoration strategies, it is 

possible to improve water quality and the overall health of the Dihing River ecosystem. 

Continued efforts in pollution management and public education are essential to safeguarding 

the region's aquatic resources. 

To restore the Digboi Nala-Digboi Nadi system effectively, the following suggestions 

could be implemented: 

 

Revised Framework for Mitigating Degradation of the Digboi Nala-Digboi Nadi System 

 

1. Define Attainable Conditions 

 

• Objective: Establish baseline ecological conditions for the Digboi Nala-Digboi 

Nadi system using a combination of historical data and current biological 

surveys. This baseline should take into account spatial variations (across 

different sections of the river) and temporal fluctuations (seasonal or annual 

changes). 

 

• Approach: 

▪ Leverage historical water quality data, along with present macro-

invertebrate and fish community data, to understand the river's health at 

different points in time. 
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▪ Conduct surveys at strategic locations throughout the system to reflect 

spatial diversity in habitat and community composition. 

▪ Incorporate seasonal variations by monitoring the ecosystem during 

different weather patterns or water flow conditions. 

 

• Goal: By defining attainable conditions, the restoration goals become both 

practical and achievable, helping to focus efforts on restoring the ecosystem to 

a realistic, sustainable state. 

 

2. Develop an Index of Biological Integrity (IBI) 

 

• Objective: Construct a quantitative Index of Biological Integrity (IBI) to 

monitor the health of the ecosystem through changes in the biological 

community. 

 

• Approach: 

 

 

▪ Select macro-invertebrates or fish, based on the system's ecological 

characteristics, as the biological assemblages to track. 

▪ Develop specific IBI metrics (e.g., species diversity, abundance of 

pollution-sensitive species, or community composition) that reflect 

ecological integrity in the river system. 

▪ Calculate an overall IBI score by comparing the observed biological 

conditions to the expected natural conditions, creating a clear indicator 

of the river's health. 

• Goal: The IBI will serve as a reliable tool to measure the progress of restoration 

efforts, track improvements over time, and identify any declines in water quality 

or biodiversity. 

3. Setup Laboratory Monitoring 

 

• Objective: Create laboratory facilities dedicated to investigating the effects of 

point-source pollution on selected species under controlled conditions. 
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• Approach: 

▪ Choose species that are sensitive to common point-source pollutants, 

such as heavy metals, hydrocarbons, or sewage effluents. 

▪ Conduct controlled laboratory experiments to observe how pollutants 

affect various physiological and ecological functions of these species, 

such as reproduction, survival, or behavior. 

▪ Compare the impacts of point-source pollution to those of non-point 

sources (e.g., agricultural runoff) to better understand the differential 

effects of pollution types. 

• Goal: This controlled environment will allow researchers to isolate the effects 

of specific pollutants, contributing to the design of targeted pollution 

management and mitigation strategies. 

 

 

4. Implement Continuous Bio-Monitoring 

 

• Objective: Establish an ongoing, systematic bio-monitoring program that 

allows for early detection of ecological shifts due to water quality changes. 

• Approach: 

▪ Deploy trained field personnel to regularly collect biological samples 

(e.g., macro-invertebrates, fish) and water quality data at designated 

sites along the river. 

▪ Install real-time water quality sensors to measure key parameters like 

pH, dissolved oxygen, temperature, turbidity, and nutrient levels. 

▪ Incorporate regular biological surveys throughout the year to capture 

potential seasonal variations in the aquatic community. 

Ongoing bio-monitoring will provide real-time data that can detect changes in the 

ecosystem, ensuring rapid response to pollution events and enabling adaptive management of 

the ecosystem's health. 

By incorporating the following elements — Defining Attainable Conditions, Developing 

an IBI, Setting up Laboratory Monitoring, and Implementing Continuous Bio-

Monitoring — this framework offers a robust, holistic approach for the long-term management 

and restoration of the Digboi Nala-Digboi Nadi system: 
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• Clear Baseline and Restoration Targets: Defining the attainable conditions for the 

ecosystem, informed by historical and current data, provides a well-grounded reference 

point for assessing future restoration efforts. 

• Monitoring Ecological Integrity: The IBI serves as an effective tool for tracking the 

biological health of the ecosystem, allowing for quantitative assessments of restoration 

progress and ecological resilience. 

• Targeted Pollution Management: Laboratory monitoring enables focused 

investigations into the specific impacts of point-source pollution, leading to tailored 

mitigation strategies. 

• Timely Intervention: Continuous bio-monitoring ensures that water quality and 

biological health are regularly assessed, making it possible to identify and respond to 

degradation in a timely manner. 

Together, these strategies will offer a comprehensive framework for improving the health 

of the Digboi Nala-Digboi Nadi system, facilitating the restoration of both water quality and 

ecological function. By integrating biological, chemical, and physical monitoring, this 

approach will foster long-term resilience and sustainability for the region's aquatic ecosystem. 

 

❖ 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, 

9. Sulphate 

10. BOD 



41 | P a g e  
 

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 Site10 Site 11 

Temperature 0C 21.6 22.1 20.8 21.7 22.1 23.5 21.4 20.9 20.7 21.5 21.2 

Free CO2 Mg/L 10.0 8.2 12.6 11.8 9.8 8.1 8.6 12.2 11.5 10.3 11.0 

pH  7.5 7.1 7.3 7.0 7.4 7.6 7.5 7.3 7.2 7.6 7.7 

Turbidity NTU 12.1 18.2 20.5 9.5 10.8 21.8 9.3 12.2 10.1 13.4 6.4 

DO mg/L 2.2 2.9 3 6.1 4.9 4.1 6.3 5.9 2.9 5.3 3.5 

BOD mg/L 4.2 5.2 8.0 4.7 24.0 9.2 5.2 6.8 8.0 12.0 8.0 

COD mg/L 21.0 15.0 34.0 8.0 83.0 32.0 24.0 28.0 30.0 58.0 24.0 

Oil & Grease mg/L 6.5 18.0 8.5 8.5 4.0 19.6 10.0 23.0 4.5 11.6 9.2 

TSS mg/L 2.0 1.0 0.8 2.5 2.4 1.2 1.3 0.9 0.6 1.1 1.0 

TDS mg/L 312 274 203 382 352 250 289 236 205 215 220 

Sulphate mg/L 1.31 3.20 0.30 0.21 2.51 1.28 0.18 0.15 11.23 4.51 2.13 

Nitrate mg/L 0.66 0.34 0.39 1.0 2.31 3.5 3.0 2.8 0.7 1.5 1.8 

Totel Hardness mg/L 64.2 55.8 49.4 72.0 52.4 145.4 58.6 62.4 110.2 56.6 167.3 

Totel Alkalinity mg/L 48.4 51.7 38.4 45.5 42.4 53 60.4 57.7 62.3 56.6 45.8 

Arsenic ug/L BDL 0.02 BDL BDL BDL BDL 0.03 BDL BDL BDL BDL 

Lead mg/L BDL BDL 0.53 BDL BDL 0.09 BDL 0.02 0.18 BDL BDL 

Iron mg/L 0.16 0.43 0.20 0.36 0.21 0.18 0.19 0.39 0.24 0.17 0.18 

Zinc mg/L 0.08 0.30 0.10 0.92 0.08 BDL BDL 0.32 0.13 0.06 0.22 

 

Discussion of the Results 

 

The analysis of various physico-chemical parameters provides critical insights into the 

quality and productivity of aquatic systems. Among these, temperature is particularly 

influential in shaping the conditions of aquatic ecosystems. This section delves into the 

significant role that temperature, along with other physico-chemical parameters, plays in the 

health and functioning of the ecosystem. 

Temperature and Its Impact on Aquatic Ecosystems 
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Temperature is a fundamental factor that influences the behavior, metabolism, and survival of 

aquatic organisms. Here's a more in-depth look at how temperature affects various aspects of 

the aquatic environment: 

1. Metabolic Rates and Activity: 

• Higher temperatures generally lead to an increase in the metabolic rates of 

ectothermic organisms (cold-blooded animals). This results in heightened 

feeding and reproductive behaviors. However, extreme temperatures can cause 

stress and may even lead to mortality if the conditions exceed an organism’s 

tolerance limits. 

• Thermal stress often forces aquatic organisms to alter their behavior, such as 

migrating to cooler areas or reducing their activity levels to conserve energy. 

2. Dissolved Oxygen: 

• Warmer water typically holds less dissolved oxygen, which is essential for the 

survival of fish and other aerobic organisms. If oxygen levels drop too low, it 

can result in hypoxia (low oxygen conditions), causing significant stress and 

even death for aquatic organisms. 

• In high-temperature conditions, organisms may have to compete for the limited 

oxygen available, which can disrupt food webs and affect species distribution. 

3. Gas Solubility and Photosynthesis: 

• Temperature also affects the solubility of gases like carbon dioxide (CO2). 

Warmer waters have lower solubility for CO2, which can influence the rate of 

photosynthesis in aquatic plants. Decreased photosynthesis can lead to reduced 

oxygen production, further exacerbating hypoxic conditions. 

• As temperature rises, the rate of chemical reactions within the water accelerates. 

While this can promote nutrient cycling, it can also lead to excess nutrient 

release, contributing to nutrient imbalances and potential eutrophication. 

4. Evaporation and Salinity: 

• Increased temperatures often lead to higher evaporation rates, particularly in 

shallow or small water bodies. This can concentrate salts, changing salinity 

levels in both freshwater and estuarine environments. Species that are sensitive 

to changes in salinity may be impacted by these shifts. 
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• The concentration of salts and minerals due to evaporation can alter the 

biological communities in these habitats, particularly affecting species that have 

a narrow tolerance for salinity changes. 

5. Nutrient Cycling and Eutrophication: 

• Warmer temperatures can accelerate decomposition processes, releasing 

nutrients like nitrogen and phosphorus into the water. While these nutrients are 

vital for plant growth, an excess can lead to eutrophication, where an 

overabundance of nutrients fuels algal blooms. This can lead to oxygen 

depletion, fish kills, and a general decline in water quality. 

• Temperature-induced changes in nutrient cycling, coupled with excess nutrients 

from external pollution, can create a feedback loop, exacerbating water quality 

problems. 

 

Temperature Variations in the Study 

In this study, water temperatures were observed to vary from 20.7°C at Site 9 to 23.5°C 

at Site 6. These differences reflect natural fluctuations that can be attributed to factors such as 

geographic location, local climate, water depth, and human activity in surrounding areas. 

pH and Alkalinity 

The pH levels in the study area showed a clear correlation with temperature changes. As the 

temperature increased, the activity of photosynthetic algae also increased, which led to a 

reduction in dissolved CO2. This process resulted in higher pH levels, as the decreased CO2 

levels led to a more alkaline environment. 

• Alkalinity: Alkalinity, which helps buffer pH changes, was also found to be influenced 

by temperature. The increased photosynthetic activity at higher temperatures consumed 

more CO2, raising pH and increasing the alkalinity of the water. This buffering capacity 

helps maintain a stable environment for aquatic life but can also influence nutrient 

availability and biological processes in the ecosystem. 

 

Graphical Representation 

The relationship between Temperature, Free CO2, and pH is illustrated in Figure 4. 

This graph highlights how temperature fluctuations influence both CO2 concentrations and pH 

levels. It shows that as temperature increases, the CO2 concentrations decrease, leading to a 

rise in pH and an increase in alkalinity. This interaction provides further insights into the 
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dynamics of the aquatic system and the potential impacts on biodiversity and ecosystem 

functions. 

 

The findings from this investigation underscore the importance of temperature 

and other physico-chemical parameters in shaping the health and productivity of aquatic 

ecosystems. Temperature not only influences the metabolic and reproductive rates of 

organisms but also affects oxygen solubility, nutrient cycling, and the overall chemical 

balance of the water. Monitoring temperature fluctuations, along with other related 

parameters like pH and CO2, is vital for assessing the health of aquatic environments 

and predicting how they might respond to environmental changes. 

In this study, even modest shifts in temperature were found to have significant effects on water 

chemistry and biological activity. These findings highlight the need for continuous monitoring 

and adaptive management to safeguard the health and resilience of aquatic ecosystems. 

Understanding the interplay between temperature and other key physico-chemical factors will 

aid in the development of effective conservation strategies for maintaining the integrity of 

freshwater habitats. 

 

 

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. 

The data collected from the various sampling sites reveals several key findings related 

to water quality, which are critical for understanding the current state of the ecosystem and 

identifying sources of pollution. The results highlight issues concerning dissolved oxygen 
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(DO), free carbon dioxide (FCO2), pH, turbidity, biochemical oxygen demand (BOD), total 

dissolved solids (TDS), and potential contamination from local industrial activities. This 

section delves into the factors influencing these parameters and their implications for the 

aquatic environment. 

 

Dissolved Oxygen (DO) 

Sites 1, 2, 3, and 6 show significantly depleted levels of dissolved oxygen (DO), with 

values recorded as low as 2.2 mg/L, 6.1 to mg/L. These levels are below the minimum 

threshold required for many aquatic species to thrive, which typically ranges from 4-6 mg/L 

for healthy ecosystems. Low DO concentrations are a clear indicator of organic pollution and 

can have serious consequences for aquatic life. 

Several factors contribute to these low DO levels: 

1. Excess Organic Matter: Organic pollutants from sewage or agricultural runoff can 

decompose in the water, consuming large amounts of oxygen during the process. 

2. Algal Blooms: Nutrient-rich pollution, often stemming from agricultural runoff or 

wastewater discharge, can lead to the formation of algal blooms. When these blooms 

decompose, they consume oxygen, further depleting DO levels. 

3. Temperature: Warmer water holds less oxygen, exacerbating DO depletion, especially 

in areas with high organic loads. 

4. Lack of Water Movement: In stagnant waters, the diffusion of oxygen from the 

atmosphere into the water is limited, leading to lower DO levels. 

5. Industrial Discharges: Certain industrial activities can release pollutants that reduce 

DO concentrations, either directly through chemical discharges or indirectly by 

promoting organic decay. 

 

Free Carbon Dioxide (FCO2) 

Free carbon dioxide (FCO2) is a critical parameter in aquatic ecosystems, as it plays a 

vital role in regulating pH, carbonate chemistry, and overall gas balance. Elevated FCO2 levels 

can lead to increased acidity, which can harm aquatic organisms. 

The FCO2 values observed in this study range from 8.1 mg/L (site 7) to 11.8 mg/L (site 4), 

indicating significant variation across sites. This suggests that certain locations are more prone 

to high FCO2 concentrations due to various factors: 

1. Decomposition of Organic Matter: As organic matter decomposes, carbon dioxide is 

released into the water. 
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2. Respiration by Aquatic Organisms: Fish, invertebrates, and microorganisms release 

CO2 as a byproduct of respiration. 

3. Industrial Discharges: Some industrial processes release CO2-containing effluents 

into the water. 

4. Groundwater Contributions: High levels of FCO2 in groundwater can contribute to 

elevated concentrations in surface waters. 

 

pH Levels 

The pH values in the study ranged from 7 to 7.7, which are within the World Health 

Organization (WHO) permissible limits for drinking water. This suggests that the water body 

is relatively stable in terms of acidity and alkalinity. However, several factors can still influence 

pH fluctuations: 

1. Decomposition of Organic Matter: As organic matter decays, CO2 is produced, 

which can lower pH, making the water more acidic. 

2. Respiration by Aquatic Organisms: The respiration of aquatic organisms, particularly 

in high-density populations, can also influence pH levels. 

3. Pollution: Runoff from agricultural or industrial sites can introduce substances that 

alter pH levels, either making the water more acidic or alkaline. 

4. Carbon Dioxide Levels: As CO2 dissolves in water, it forms carbonic acid, which can 

lower pH. 

Despite the generally stable pH levels, continuous monitoring is necessary to detect any 

potential acidification trends, particularly in areas near industrial discharges or urban runoff. 

 

Turbidity 

Turbidity, a measure of water clarity, varies significantly across sites, with values 

ranging from 9.3 NTU to 21.8 NTU. Higher turbidity levels can reduce light penetration, 

hindering photosynthesis in aquatic plants and affecting the overall health of the ecosystem. 

Several factors contribute to increased turbidity: 

1. Erosion and Soil Runoff: Heavy rainfall, construction, or agricultural activities can 

cause soil erosion, which increases turbidity. 

2. Algal Blooms: Dense blooms of algae can raise turbidity levels due to the suspended 

algal cells. 

3. Industrial Discharges: Certain industrial activities release suspended solids, 

contributing to turbidity. 
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4. Human Activities: Construction projects, land development, and urbanization can lead 

to higher turbidity by releasing sediments into water bodies. 

High turbidity levels can have several detrimental effects: 

• Reduced Light Penetration: Algae and aquatic plants rely on sunlight for 

photosynthesis. Increased turbidity can block this essential light, affecting plant growth. 

• Visibility: High turbidity can impair the ability of aquatic organisms to see, which can 

interfere with their feeding and predator-avoidance behaviors. 

• Habitat Degradation: Suspended solids can settle on the waterbed, smothering 

habitats and disrupting oxygen availability. 

 

Biochemical Oxygen Demand (BOD) 

BOD is a measure of the oxygen demand required by microorganisms to decompose 

organic matter. High BOD levels indicate significant organic pollution, which can lead to 

oxygen depletion and harm aquatic organisms. 

BOD values in this study range from 4.2 mg/L to 12 mg/L . These elevated values point to 

significant organic pollution, primarily from: 

1. Domestic Household Waste: The discharge of untreated sewage from Digboi 

Township into the river is a major source of organic pollution. 

2. Agricultural Runoff: Runoff containing organic matter from agricultural activities can 

also contribute to high BOD. 

To mitigate the impact of high BOD levels and improve water quality, the following actions 

are recommended: 

• Wastewater Treatment: Establishing a wastewater treatment facility in Digboi 

Township to treat sewage before discharge would help reduce organic pollution. 

• Public Awareness: Educating the public about proper waste management practices to 

minimize organic waste entering water systems. 

• Drainage System Upgrades: Ensuring that the drainage infrastructure is capable of 

handling waste without leakage or overflow. 

Total Dissolved Solids (TDS) 

TDS levels in the Digboi River vary from 215 mg/L (site 10) to 250 mg/L (site 6).  

Several factors contribute to elevated TDS levels: 

1. Geological Contributions: The dissolution of minerals and salts from the surrounding 

rocks and soil. 
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2. Agricultural and Industrial Activities: Runoff from agricultural fields and discharge 

from industrial processes introduce dissolved solids into the water. 

3. Evaporation: In areas with limited water flow, evaporation can concentrate dissolved 

solids. 

To address high TDS levels, the following measures are recommended: 

1. Source Identification: Identifying the specific sources of TDS and targeting them for 

mitigation. 

2. Pollution Reduction: Implementing practices to reduce pollution from agriculture, 

industry, and urbanization. 

3. Water Treatment: Exploring water treatment technologies, such as reverse osmosis, 

to remove excess TDS. 

 

 

Hardness and Alkalinity in the Digboi River 

Hardness 

Hardness is a measure of the concentration of divalent metal ions, particularly calcium 

(Ca²⁺) and magnesium (Mg²⁺), in water. It is typically expressed as calcium carbonate 

equivalents and plays an important role in water quality and treatment processes. The total 

hardness in Digboi River varies from 49.4mg/L (site 3) to 145.4mg/L (site 6), with site 3 

having the highest hardness and site 6 the lowest. 

Several factors contribute to hardness in the water: 
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1. Geological Composition: The type of rocks and minerals in the catchment area, such 

as limestone, can influence the dissolution of calcium and magnesium ions into the 

water. 

2. Agricultural and Industrial Activities: The use of certain fertilizers, lime, or other 

industrial chemicals can introduce hardness-causing ions into the water. 

3. Rainfall: Rainfall can influence the leaching of minerals from the soil, which then enter 

the river, affecting the overall hardness levels. 

 

Negative Implications of High Hardness 

While hardness is generally not a major health concern, it can have several negative 

consequences: 

1. Scaling in Pipes and Appliances: Hard water reacts with soap and detergents to form 

scale deposits, which can clog pipes and damage appliances like water heaters. 

2. Complicated Water Treatment: High hardness complicates water treatment 

processes, especially softening and filtration. In particular, lime-soda softening may be 

required to remove excess hardness, which can increase treatment costs. 

3. Taste and Odor Issues: Elevated hardness can impact the aesthetic quality of the 

water, affecting its taste and sometimes even its odor. 

4. Potential Health Impact: While hard water is generally safe to drink, excessive 

hardness may cause gastrointestinal issues in sensitive individuals, especially in the 

case of very high concentrations. 

 

Measures to Address High Hardness 

To mitigate the effects of high hardness in Digboi River, the following actions are 

recommended: 

1. Water Softening Techniques: Implementing water softening methods, such as ion 

exchange or lime-soda softening, can effectively reduce hardness levels. 

2. Adapt Water Treatment: Water treatment processes should be adjusted to 

accommodate higher hardness levels. This could include additional filtration or 

softening steps. 

3. Public Education: Raising awareness among the public about the impact of water 

hardness, the importance of proper water treatment, and how it affects daily life could 

encourage better water management practices. 
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4. Alternative Water Sources: If feasible, exploring alternative water sources with lower 

hardness levels may provide a longer-term solution. 

 

Alkalinity 

Total alkalinity in water is a measure of the water's ability to neutralize acids. It 

primarily reflects the concentration of bicarbonate (HCO₃⁻), carbonate (CO₃²⁻), and hydroxide 

(OH⁻) ions. Alkalinity values in Digboi River range from 38.5 mg/L (site 3) to 62.3 mg/L (site 

9), with site 9 showing the highest alkalinity and site 3 the lowest. 

Several factors influence alkalinity: 

1. Geology: Alkaline substances in water, such as bicarbonates and carbonates, often 

derive from the dissolution of minerals in the catchment area, particularly limestone or 

dolomite. 

2. Human Activity: Agricultural runoff, industrial discharge, and urbanization can 

contribute to variations in alkalinity by introducing substances that either increase or 

decrease the water's buffering capacity. 

3. Rainfall: Precipitation can leach alkaline substances from the soil, transporting them 

into the river, thus altering alkalinity levels. 

 

Implications of High Alkalinity 

While high alkalinity is generally not a major threat to aquatic life, it can still have several 

important implications: 

1. Water Treatment Issues: High alkalinity can complicate water treatment processes, 

particularly those that involve pH adjustment or softening. It can interfere with the 

efficiency of some chemicals used in treatment. 

2. Corrosion: Alkaline water can increase the rate of corrosion in pipes, equipment, and 

infrastructure, leading to higher maintenance costs. 

3. Scaling: Alkalinity contributes to the formation of scale in boilers, heat exchangers, 

and other industrial equipment, potentially reducing efficiency and increasing 

operational costs. 

4. Aquatic Life: Although most aquatic species can tolerate moderate levels of alkalinity, 

excessive alkalinity can affect the health of sensitive species by altering the water's pH 

balance and influencing nutrient availability. 
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Measures to Address High Alkalinity 

To address the challenges posed by high alkalinity in Digboi River, consider the following 

approaches: 

1. Water Treatment Adjustments: Modify water treatment processes to manage high 

alkalinity. This could involve using acid addition or other methods to neutralize the 

excess alkalinity. 

2. Source Management: Implement land management practices in the catchment area to 

reduce the input of alkalinity-enhancing substances from agricultural runoff, industrial 

discharge, and urban pollution. 

3. Monitor Alkalinity Trends: Regular monitoring of alkalinity levels will help in 

tracking changes over time and assessing the effectiveness of mitigation measures. 

Both hardness and alkalinity play significant roles in determining the water quality in the 

Digboi River. While hardness is mainly a concern for domestic use, affecting water treatment, 

appliances, and the aesthetic quality of the water, high alkalinity can interfere with water 

treatment processes and affect aquatic life. Addressing these issues requires a combination of 

treatment strategies, including water softening and adjusting water treatment processes to 

accommodate high alkalinity levels. Additionally, understanding the sources of these 

parameters and managing catchment area activities can help in maintaining water quality. 
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Summary of Metal Contamination in Water Samples  

 

Metal Concentration Overview: 

• Lead (Pb): 

• Detected only in Sites 3, 4, and 7 → Indicates localized contamination, likely 

from specific sources (e.g., industrial discharge or waste dumping in these 

areas). 

• Arsenic (As): 

• Ranges from Below Detection Limit (BDL) to moderate. 

May arise from natural sources or anthropogenic inputs like galvanization 

industries or runoff from fertilizers 

• Iron (Fe): 

• Consistently elevated across all sites (0.16 – 0.43 mg/L). 

• May indicate natural leaching from soil/rocks, but human activities (e.g., 

mining, infrastructure corrosion) could be contributing factors. 

• Zinc (Zn): 

• Ranges from Below Detection Limit (BDL) to moderate. 

Potential Sources of Contamination: 

• Industrial Effluents: Commonly release lead, arsenic, zinc, and iron. 

• Mining Operations: Can lead to runoff/leaching of multiple metals. 
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• Agricultural Runoff: Pesticides and fertilizers may contain trace metals. 

• Natural Geology: Iron and zinc often originate from local soils and rocks 

Health & Ecological Risks: 

Elevated metal levels, especially lead, arsenic, and zinc, are toxic and pose risks such as: 

• Neurological disorders (especially from lead) 

• Reproductive issues 

• Kidney damage 

• Cancer (arsenic is a known carcinogen) 

Also harmful to aquatic ecosystems, with risks of bioaccumulation and biomagnification. 

 

❖ CONCLUSION: 

 

This study evaluated the water quality of the Digboi and Dihing Rivers and Durgapukhuri, 

focusing on both physico-chemical and biological parameters. 

• Physico-chemical parameters such as pH, EC, TDS, turbidity, hardness, alkalinity, oil 

and grease, BOD, COD, and DO indicate slight to moderate pollution, with variations 

observed across sampling sites. 

• Biological assessment, based on macroinvertebrate diversity, particularly molluscan 

species from five families, provided valuable insights into the ecological health of the 

water bodies. 

Findings suggest that localized pollution, likely from anthropogenic activities, is affecting 

water quality. The variation in biological indicators reinforces the need to integrate ecological 

monitoring with chemical analysis for a holistic understanding of river health. 

 

Key Recommendations: 

• Establish regular monitoring programs to track water quality changes and identify 

pollution trends. 

• Investigate and manage local sources of contamination, including industrial, 

agricultural, and domestic inputs. 

• Use biological indicators, such as macroinvertebrate diversity and diversity indices, to 

assess ecological stress. 

• Enhance community awareness and promote responsible environmental practices. 
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• Encourage collaboration among local communities, government agencies, research 

institutions, and NGOs. 

• Support the development of innovative monitoring technologies and strengthen 

enforcement of environmental regulations. 

• Promote water conservation and sustainable land use to reduce pollution pressures. 

 

Sustainable water resource management demands a collaborative, science-based, and 

community-driven approach. By combining robust monitoring, ecological indicators, public 

engagement, and effective policy, we can protect our freshwater ecosystems and ensure access 

to clean water for future generations. 
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|Check Methods Used: 

Check Habitats Sampled: 

Group 1- Intolerant 

stonefly nymph 

Mayfly nymph 

|Caddisfly larva 

Riffie Beetle 

Dobsonfiy Larva 

Gilled snail 
Right-Handed or 

Water Penny 

# of TAXA represented 

Weighting Factor 
JCx4) 

Sampler ID: 

O Clear/Sunny 

Time Sampling: 

O Clear/Sunny 

Pollution Tolerance Index Rating 
(Add the final index values for each group) 

Biological Monitoring Data Sheet 

O Kick Seine Net (3 times) 

D Undercut Banks 

Scud 

Record the taxa (group) represented in your sampling by either entering the number of organisms you counted or a 

Group 2- Moderatey Intolerant 

Damselfly nymph 

Sowbug 

O Overcast 

Overcast Showers 

O Showers 

| Dragonfty nymph 

Crayfish 

Cranefiy larva 

|Clam/Mussel 

hrs 

Site ID: 

D Dip Net (20 jabs or scoops) 

O Riffles 

Pollution Tolerance Index (PTI) 

# of TAXA represented 

Air Temp.: 

O Rain (steady) 

Weighting Factor 
Jx3) 

D Rain (steady) 

Leaf Packs O Snags/Vegetation 

Group 3- Fairy Tolerant 

2 Leech 

2Midge larva 

Planarla/ 
JFlatworm 

OStorm ( Heavy) 

OStorm ( Heavy) 

Black fly larva 

#of TAXA represented 

Weighting Factor 
(x2) 

Falr 

DSediment 

PTLRatlngs 
Excellent 23 or More 
|Good 17-22 

11- 16 
|Poor 10 or Less 

Groups 4- Very Tolerant 

1 Aquatic worm 

Blood midge larva (red) 

Rat-tailed Maggot 

Left-Handed or 

Pouch snai! 

#of TAXA represented 

Weighting Factor 
x1) 



Date: L/03/2s 
stream Name: 

Time 

lCurrent Weather: 

AM / PM 

Piqboi BVA Kendvqui 

Worst Weather (past 48 hours): 

|lCheck Methods Used: 

lcheck Habitats Sampled: 

Group 1-Intolerant 

Stonefly nymph 

Mayfty nymph 

Caddisfly larva 

Riffie Beetie 

L|Dobsonfly Larva 
Right-Handed or 
JGilled snail 

Water Penny 

# of TAXA represented 

1 Weighting Factor 
Jx4) 

Sampler D: 

(Add the finat index values for each group) 

O Clear/Sunny 

Time Sampling: 

O Clear/Sunny 

Pollution Tolerance Index Rating 

Biological Monitoring Data Sheet 

O Kick Seine Net (3 times) 
O Undercut Banks 

Scud 

D Overcast 

|Sowbug 

O Overcast 

dCraytMish 

Record the taxa (group) represented in your sampling by either entering the number of organisms you counted or a 

Group 2- Moderately Intolerant 

Damselftly nymph, 

Dragonfly nymph 

Cranefly larva 

Clam/Mussel 

D Riffles 

hrs 

D 

#of TAXA represented 

Weighting Factor 
Jox3) 

O Showers 

O Showers 

Site ID: 

Air Temp.: 

Pollution Tolerance Index (PTI) 

O Rain (steady) 

D Rain (steady) 

Dip Net (20 jabs or scOops) 

Leaf Packs D Snags/Vegetation DSediment 

Leech 

Group 3-Fairty Tolerant 

Midge larva 

Planaria/ 
Flatworm 

DStorm ( Heavy) 

Black fly larva 

OStorm ( Heavy) 

#of TAXA represented 

Weighting Factor 
(x2) 

Falr 

PTLRatln 
Exoellent 23 or More 
Good 

Poor 

17-22 
11-16 
10 or Less 

Groups 4- Yery Tolerant 

|Aquatic worm 

Blood midge larva (red) 

Rat-tailed Maggot 

Left-Handed or 
Pouch snail 

# of TAXA represented 

Weighting Factor 
Kx1) 



|Date: 

stream Name: 

iTime 

lCurrent Weather: 

Pigboi Riveh LSKy Pt 
AM / PM 

Worst Weather (past 48 hours): 

check Methods Used: 

Check Habitats Sampled: 

Group 1-intolerant 

Stonefiy nymph 

Mayfly nymph 

|Caddisfly larva 

RIffile Beetie 

Dobsonfly Larva 

Gilled snail 
Right-Handed or. 

Water Penny 

# of TAXA represeted 

2 Weighting Factor 
Jlox4) 

Sampler ID: 

(Add the final index values for each group) 

D Clear/Sunny 

Time Sampling 

O Clear/Sunny 

Pollution Tolerance Index Rating 

Biological Monitoring Data Sheet 

Scud 

Record the taxa (group) represented in your sampling by either entering the number of organisms you counted or a 
Group 2- Moderately Intolerant 

Damselfly nymph 

Sowbug 

O Overcast 

LDragonfly nymph 

Overcast 

Crayfish 

Cranefly larva 

DKick Seine Net (3 times) O Dip Net (20 jabs or sco0ops) 

O Undercut Banks D Riffles 

Clam/Mussel 

hrs 

# of TAXA represented 

O Showers 

Weighting Factor 
x3) 

24 

O Showers 

Site ID: 

Pollution Tolerance Index (PTI) 

Air Temp.: 

D Rain (steady) 

D Rain (steady) 

O Leaf Packs O Snags/Vegetation DSediment 

Midge larva 

Group 3- Fairty Tolerant 

I Leech 

Planaria/ 
IFlatworm 

Black fly larva 

OStorm ( Heavy) 

Weighting Factor 
(x2) 

OStorm ( Heavy) 

# of TAXA reprosented 

Good 

PTLRatlns 
Excellent 23 or More 

Fair 
Poor 

17-22 
11- 16 
10 or Less 

Groups 4- Yery Tolerant 

|Aquatic worm 

Blood midge larva (red) 

Rat-tailed Maggot 

|Left-Handed or 
JPouch snail 

# of TAXA represented 

Weighting Factor 
(x1) 



Dete: 17/02/2 

Time 

Current Weather. 

Jstream Name: Dibing- ten Censuune nirh Digboi hier 
AM / PM 

Worst WNeather (past 48 hours): 

Check Methods Used: 

check Habitats Sampled: 

KMayftiy nymph 

Caddisfly larva 

RIffle Beetie 

|Dobsonfly Larva 

Right-Handed or 
Glled snail 

Water Penny 

#of TAXA represented 

Weighting Factor 

Sampler iD: 

(Add the final index values for each group) 

D Clear/Sunny 

Time Sampling 

O Clear/Sunny 

Pollution Tolerance Index Rating 

Biological Monitoring Data Sheet 

Kick Seine Net (3 times) 

O Undercut Banks D Riffles 

Record the taxa (group) represented in your sampling by either entering the number of organisms you counted or a 
Group 1-Intolerant Group 2- Moderately Intolerant Group 3-Fairy Tolerant 

Stonefly nymph Damseifly nymph 

Scud 

E Overcast 

D Overcast 

Sowbug 

Dragonfly nymph 

|Crayfish 

Cranefly larva 

Clam/Mussel 

hrs 

# of TAXA represented 

O Showers 

Weighting Factor 
(x3) 

SIte ID: 

O Showers 

Pollution Tolerance Index (PTI) 

Air Temp.: 

D Rain (steady) 

O Rain (steady) 

O Dip Net (20 jabs or Scoops) 

O Leaf Packs D Snags/Vegetation 

6 Leech 

Midge larva 

Planaria/ 
Flatworm 

Dstorm( Heavy) 

Dstorm ( Heavy) 

Black fly larva 

# of TAXA represented 

|Weighting Factor 

DSediment 

Poor 

PTLRatlng 
Exceitent 23 or More 
Good 17-22 
Fair 11- 16 

10 or Less 

Groups 4- Yery Tolerant 

Aquatic worm 

Blood midge larva (red) 

Rat-tailed Maggot 

Left-Handed or 

Pouch snai! 

of TAXA represented 

Weighting Factor 
Kox1) 



Dete: /022S 

Time 

Current Weather: 

Jsream Name: LDigboi Sanitaxy latk kRivee (Dugapuwch) 
AM / PM 

Worst Weather (past 48 hours): 

Check Methods Used: 

Check Habitats Sampled: 

Group 1-Intolerant 

6 stonefly nymph 

Mayftly nymph 

4 caddisfly larva 

RIffle Beetle 

Z Dobsonfiy Larva 

|Right-Handed or 
JGilled snail 

Water Penny 

of TAXA represented 

Weighting Factor 
Jx4) 

Sampler ID: 

O Clear/Sunny 

Time Sampling: 

O Clear/Sunny 

Biological Monitoring Data Sheet 

Pollution Tolerance Index Rating 
(Add the final index values for each group) 

Áick Seine Net (3 times) 

O Undercut Banks D Riffles 

Scud 

Overcast 

Record the taxa (group) represented in your sampling by either entering the number of organisms you counted or a 
Group 2- Moderately Intolerant 

4 Damselfly nymph 

Sowbug 

O Overcast OShowers 

Dragonfly nymph 

Crayfish 

Cranefly larva 

5Clam/Mussel 

hrs 

O Showers 

# of TAXA represented 

Site ID: 

Weighting Factor 
J(x3) 

Pollution Tolerance Index (PTI) 

Air Temp.: 

O Rain (steady) 

O Rain (steady) 

O Dip Net (20 jabs or scoops) 

D Leaf Packs O Snags/Vegetation 

Group 3- Fairty Tolerant 

Leech 

|Midge larva 

Planaria/ 
JFlatworm 

Black fly larva 

OStorm ( Heavy) 

Ostorm(Heavy) 

# of TAXA represented 

Weighting Factor 
Jx2) 

PTLRatns 

Good 
Excellent 23 or More 

Falr 

DSedimnent 

Poor 

17-22 
11-16 
10 or Less 

Groups 4- Very Tolerant 

Aquatic worm 

Blood midge larva (red) 

Rat-tailed Maggot 

Left-Handed or 

Pouch snai! 

of TAXA represented 

Weighting Factor 
Kox1) 

11, 02.25 



lDate: 

Stream Name: Dihan Uaknm 
Time 

Current Weather: 

AM / PM 

Worst Weather (past 48 hours): 

|Check Methods Used: 

lCheck Habitats Sempled: 

Group 1- Intolerant 

stonefly nymph 

Mayfly nymph 

Caddisfly larva 

RIffle Beetle 

Dobsonfly Larva 

JGilled snail 
Right-Handed or 

|Water Penny 

# of TAXA represented 

Weighting Factor 
Jlx4) 

Sampler ID: 

D Clear/Sunny 

Time Sampling 

O Clear/Sunny 

Pollution Tolerance Index Rating 
(Add the final index values for each group) 

Biological Monitoring Data Sheet 

D Kick Seine Net (3 times) 

D Undercut Banks n Riffles 

D Overcast 

D Overcast 

Scud 

Sowbug 

|Dragonfty nymph 

Record the taxa (group) represented in your sampling by either entering the number of onganisms you counted or a 
Group 2- Moderately Intolerant 

Damselfly nymph 

|Crayfish 

Cranefly larva 

|Clam/MuSsel 

hrs 

# of TAA represented 

O Showers 

||Weighting Factor 
Ox3) 

O Showers 

Ste ID: 

Air Temp.: 

Pollution Tolerance Index (PT) 

D Rain (steady) 

O Rain (steady) 

Dip Net (20 jabs or scoops) 

O Leaf Packs O Snags/Negetation DSediment 

Midge larva 

Group 3- Fairly Tolerant 
4 |Leech 

Planaria/ 
Flatworm 

Black fiy larva 

DStorm ( Heavy) 

2 Welghting Factor 
(x2) 

OStorm ( Heavy) 

# of TAXA represented 

Good 

PTLRatings 
Exoellent 23 or More 

17-22 
11-16 Falr 

Poor 10 or Less 

Groups 4- Yery Tolerant 

|Aquatic worm 

4 Blood midge larva (red) 

Rat-tailed Maggot 

| Left-Handed or 
Pouch snail 

# of TAXA represented 

Weighting Factor 
ox1) 

05,02. 25 


