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I. INTRODUCTION

The introduction of research paper focuses on the concept of bioaccumulation, particularly in freshwater fish,
and its implications. It explores the accumulation of heavy metals like mercury, lead, cadmium, and arsenic
in fish, originating from various sources including industrial pollution, agricultural runoff, and atmospheric
deposition. The introduction highlights the detrimental effects of these metals on fish health and the
consequent risks to human consumers. It emphasizes the importance of effective management strategies to
mitigate heavy metal pollution in aquatic ecosystems. This includes proper waste management, reduction of
industrial discharges, sustainable agricultural practices, and regular monitoring of fish populations. The
introduction sets the stage for a comprehensive analysis of the impact of heavy metal bioaccumulation in
freshwater environments.

Start by outlining what bioaccumulation is, differentiating it from related concepts like biomagnification, and
elucidating its significance as an environmental concern. Address the biological processes that result in the
buildup of substances within organisms, especially fish. Proceed to analyze how heavy metals such as
mercury, lead, cadmium, and arsenic are introduced into freshwater environments. Examine the origins of
these contaminants, including industrial waste, agricultural activities, and atmospheric deposition. Clarify the
pathway these metals follow to enter water bodies and eventually accumulate in the tissues of aquatic life.
Investigate the physiological impact of these heavy metals on freshwater fish. This should cover the ways in
which these metals disrupt biological functions, cause damage to organs, impair reproductive capabilities,
and hinder growth and development. Back up these assertions with scientific research or data.

Shed light on the repercussions for human health. Explore the effects on humans resulting from the
consumption of fish contaminated with these metals, specifying the particular health hazards linked to each
metal. Stress the significance of this matter from a public health standpoint. Delve into the wider ecological
effects of bioaccumulation in freshwater ecosystems. Consider how this issue influences biodiversity, food
chains, and the general wellbeing of aquatic habitats. Conclude by highlighting various approaches to
counteract heavy metal pollution in aquatic systems. Discuss the necessity of efficient waste management,
the urgency of minimizing industrial emissions, the imperative of adopting sustainable agricultural practices,
and the advantages of routinely monitoring both fish populations and water quality.

Literature Survey

[1] Wetzel, R.G. (2001). Limnology: Lake and River Ecosystems. is a comprehensive text offering an in-
depth examination of limnological science, the study of inland waters. It extensively covers the ecological,
biological, and physical dynamics of lakes and rivers. This book provides detailed insights into the processes
and interactions within freshwater ecosystems, emphasizing their environmental significance. It serves as a
crucial resource for understanding the complexities of freshwater ecosystems, making it valuable for
students, researchers, and environmental professionals interested in limnology and aquatic ecology.

[2] APHA (American Public Health Association). (2017). Standard Methods for the Examination of
Water and Wastewater. Is a critical reference for water and wastewater analysis. This comprehensive guide
presents standardized procedures and methodologies for testing and evaluating water quality. It includes
updated techniques for physical, chemical, and biological analyses, ensuring accuracy and consistency in
water testing. This research paper is essential for professionals in environmental science, public health, and
water management, providing reliable methods for assessing water safety and quality.

[3]Boyd, C.E. (2015). Water Quality: An Introduction. provides a foundational understanding of water
quality. The book focuses on the physical, chemical, and biological characteristics of water in natural and
engineered environments. It explores the factors influencing water quality, methods for its assessment, and
the significance of water quality in environmental health. This text is valuable for students and professionals
in environmental sciences and engineering, offering a clear introduction to the complex field of water quality
management.

[4] Talling, J.F., & Lemoalle, J. (1998). Ecological Dynamics of Tropical Inland Waters. is an
authoritative text focusing on the ecological aspects of tropical inland water bodies. It provides a
comprehensive overview of the physical, chemical, and biological characteristics unique to tropical inland
waters, emphasizing their ecological dynamics. This book is particularly useful for students and researchers
in ecology, limnology, and environmental science, offering insights into the complex interactions and
environmental challenges specific to tropical aquatic ecosystems.

[5] Kalff, J. (2002). Limnology: Inland Water Ecosystems. Prentice Hall. Is an essential text that delves
into the study of inland water ecosystems. The book offers a detailed exploration of the ecological and
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environmental aspects of lakes and rivers, integrating both theoretical and practical perspectives. It serves as
a valuable resource for students and researchers in environmental science, biology, and limnology, providing
a thorough understanding of the dynamics and complexities of freshwater ecosystems.

Challenges

The challenges addressed in this paper are centered around the bioaccumulation of heavy metals in
freshwater ecosystems, particularly in fish. These challenges include understanding the complex dynamics of
heavy metal accumulation from sources like industrial waste, agricultural runoff, and atmospheric
deposition. Other key challenges are assessing the impact of these pollutants on the health of fish populations
and the broader aquatic environment, as well as the risks posed to human health through the consumption of
contaminated fish. The research paper also explores the difficulties in implementing effective management
and mitigation strategies, such as waste management, pollution reduction, and ecosystem monitoring, which
are crucial for addressing these environmental concerns.

Problem Statement

The problem statement in the research paper provided addresses the serious issue of heavy metal
contamination in three lakes - Kachapoor Lake, Sarampally Lake, and Kamareddy Lake - and its impact on
the aquatic ecosystem, particularly fish. The statement delves into the consequences of this contamination,
which stems from various sources like industrial waste, agricultural runoff, and domestic waste. It highlights
the negative effects on fish health, including growth, reproductive issues, and organ damage, and
underscores the urgent need for effective pollution control measures to protect these aquatic environments.

Il. METHODOLOGY

The methodology section of research outlines the approach and techniques used in the study of
bioaccumulation of heavy metals in freshwater ecosystems. This section would detail the selection of study
sites, sampling methods for water and fish, the process of testing for heavy metals, and the analytical
techniques used. It would also discuss the methods employed to assess the health of the fish population and
the statistical analysis used to interpret the data. Additionally, the methodology would include the steps taken
for quality control and validation of the data collected. This comprehensive approach is crucial for ensuring
the accuracy and reliability of the findings of the study.

Area of Study

The research area for this study is Kachapoor Lake, also known as Pedda Chervu, situated near Kamareddy
town and about 100 km from Hyderabad. This urban lake, with a storage capacity of around one TMC, spans
approximately 522 hectares and has a significant catchment area of 500 hectares. The study focuses on the
lake's aquatic life, particularly the fish species Catla Catla and Labeo Rohita, exploring the bioaccumulation
of heavy metals in these species within the Kachapoor Lake ecosystem.
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Figure 1(a,b) images showcase the lake's current state and environment.

They likely serve as visual aids to support the research discussed in the paper, which focuses on the
bioaccumulation of heavy metals in freshwater ecosystems and their impact on aquatic life, particularly fish.
The images are important for providing a real-world context to the study, illustrating the actual environment
where the research is conducted. This visual representation can help readers better understand the conditions
and challenges faced in the lake due to pollution and ecological changes.

Figure 2: Kachapoor Lake Google Map Landmark

Figure 2 likely provides a visual representation of Kachapoor Lake's geographical location using Google
Maps. This figure probably includes an aerial or satellite view of the lake, indicating its position relative to
surrounding landmarks, roads, and possibly urban areas. It serves to contextualize the lake's location within a
larger geographic setting, helping readers understand its accessibility and its relation to human settlements or
natural features. Such a map would be instrumental in illustrating the lake's placement for a study focusing
on environmental or ecological aspects.

ROUTE 1:

Bioaccumulation of heavy metals in freshwater fishes within the intricate network of Kachapoor Lake. One
crucial aspect involves three distinct routes converging into the lake, with particular focus on Route 1,
situated near the MSN Pharmaceuticals company in Kamareddy. Notably, trace metals such as arsenic,
cadmium, lead, and mercury have been identified in drug products, and these elements are more likely to
find their way into the manufacturing chain through natural sources. This poses a significant concern as
Route 1 water, enriched with these trace metals, joins the complex ecosystem of Kachapoor Lake, raising
potential ecological and public health implications.

The wastages from pharmaceutical companies can have detrimental effects on the livelihoods of fish and the
natural biodiversity of the lake. The discharge of pharmaceutical waste, containing trace metals such as
arsenic, cadmium, lead, and mercury, into the lake through Route 1 poses a significant threat to aquatic
ecosystems. These heavy metals can accumulate in the tissues of freshwater fishes, leading to

Available online at: https://jazindia.com 396



Journal Of Advance Zoology

bioaccumulation and potentially causing adverse health effects. The exposure to such contaminants may
disrupt the reproductive, physiological, and behavioral aspects of fish, impacting their overall livelihoods.
Additionally, the discharge can disturb the delicate balance of the lake's natural biodiversity, affecting other
aquatic organisms and potentially leading to long-term ecological consequences. Mitigating the impact of
pharmaceutical waste on freshwater ecosystems is crucial to preserving the health and sustainability of
aquatic life in the lake.

ROUTE 2

The presence of Cagial Poultry near Route 2 adds another layer of concern to the natural environment of
Kachapoor Lake. The waste from poultry operations, coupled with broiled injections used in poultry
development, contributes to the introduction of additional pollutants into the lake ecosystem. The disposal of
deceased poultry into the lake further compounds the environmental impact. This collective discharge from
poultry activities in Route 2 has the potential to disturb the water quality, jeopardizing the ecological balance
of Kachapoor Lake. The introduction of contaminants and organic matter from poultry waste poses risks to
aquatic life, including fish, and may result in a cascading effect on the overall health and biodiversity of the
lake. Addressing these multiple sources of pollution is vital for the preservation and sustainability of
Kachapoor Lake's ecosystem.

ROUTE 3

The proximity of agricultural lands to Route 3, where water flows into Kachapoor Lake, introduces another
dimension of concern. The use of fertilizers in crop cultivation poses a risk to the lake's ecosystem as runoff
from fields can carry excess nutrients into the water. This nutrient-rich influx can lead to eutrophication in
the lake, fostering the overgrowth of algae and other aquatic plants. Consequently, this may deplete oxygen
levels in the water, negatively impacting fish and other aquatic organisms. The cumulative effect of fertilizer
runoff from agriculture alongside other pollutants from Routes 1 and highlights the complex challenge of
maintaining water quality in Kachapoor Lake. Implementing sustainable agricultural practices and watershed
management strategies is crucial to mitigate the adverse effects on the lake's ecosystem.

The use of fertilizers in agricultural lands near Route 3, where water eventually flows into Kachapoor Lake,
can have profound effects on the lake's natural organisms and water ecosystems. Fertilizers, while intended
to enhance crop growth, can become a source of water pollution when runoff carries excess nutrients into the
lake. This nutrient influx can lead to accelerated growth of algae and aquatic plants, a phenomenon known as
eutrophication. As these plants decompose, they deplete oxygen levels in the water, negatively impacting
fish and other aquatic life in Kachapoor Lake. The altered ecological balance resulting from fertilizer-
induced eutrophication can lead to adverse consequences for the overall health and biodiversity of the lake's
ecosystem. Addressing the impact of fertilizers on water quality is crucial for sustaining the delicate balance
of Kachapoor Lake.

Route 1

TEST REPORT

CUSTOMER NAME & ADDRESS TEST REPORT NO. VCR - 0708 - 0823
Mr. Malsoor Thirumala Research Scholar, O. U,|REPORT ISSUE DATE 16 " September 2023
Kamareddy, REGISTRATION NO. VEL/463

Bio Accumulation of heavy metals in fresh water REGISTRATION DATE 31 August 2023
CUSTOMER REFERENCE |-

SAMPLE A. Pond Water REFERENCE DATE --

DESCRIPTI ANALYSIS STARTING 01 *t September 2023
ON DATE

SAMPLE SITE Route_ 1 Kachapoor IANALYSIS 08 ™" September 2023

COMPLETION DATE
STORAGE CONDITION 0-4°C

CONDITION UPON |Acceptable
RECEIPT

QUANTITY RECEIVED 1000 ml

SAMPLE COLLECTED OR SUBMITTED By Client

TEST RESULTS

S.NO PARAMET ERS |[UNITS [TEST METHOD RES  LIMITS
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| | | ULTS |
Physical Parameters
1 pH -- 1302P-S 5 11 [7.02 16.50-8.50
2 Conductivity ps/cm  JAPH 1427 Not Specified
A .5
3 Colour Hazen 13025P-S 04 4.2 <5
4 Total Dissolved mg/Il IS302P - 16 856 < 500
Solids 5 5
Chemical Parameters
5 Total Alkalinity as mg/I 13025P-S 23 280 < 200
CaCO 3
6 Total Hardness asmg/I 13025P-S 21 900 < 200
Ca
CO3
7 Calcium as Ca mg/l 13025P - 40 (180 <75
S .3
8 Magnesium as Mg  |mg/I 13025P - 46 (109 < 30
S 3
9 Non carbonate mg/I 13025P-S 21 1620 Not Specified
Hardness
as CaCO3
10 Carbonate Hardnessmg/I 13025P-S 21 280 Not Specified
as
CaCO3
11 Sodium as Na mg/l 13025P -S 45 [110 Not Specified
12 Potassium as K mg/l 13025P -S 45 5.0 Not Specified
13 Fluoride as F mg/l 13025P-S 60 0.6 <1.0
14 Chlorides as Cl mg/l 13025P-S 32 [163 < 250
15 Sulphates as SO 4  mg/l 13025P - 24 80. < 200
S 5
16 Nitrates as NO 3 mg/l 13025P - 34 30. < 45
S 5
17 Iron as Fe mg/l 13025P -S 53 2.9 <0.3
18 Cadmium as Cd mg/I IS302P -5 41 2.12 0.003
19 Lead as Pb mg/l 13025P-S 47 1.63 [0.01
20 Arsenic as As mg/l 13025P-S 37 5.28 [0.01
REMARKS
Note: The result relates to sample tested only.
Remark: Water is having high dissolved solids, alkalinity, hardness, calcium, magnesium, cadmium,
lead and arsenic; pre- treatment is recommended as per the
usage requirement.
Chemist /Authorized Signatory
Route 2
TEST REPORT
CUSTOMER NAME & ADDRESS TEST REPORT NO. VCR - 0709 -
0823
Mr. Malsoor Thirumala ResearchREPORT ISSUE DATE 16 tn
Scholar, O. U, Kamareddy, September
Bio Accumulation of heavy metals in 2023
fresh water REGISTRATION NO. \VEL/463
REGISTRATION DATE 31 ° ' August
2023
CUSTOMER REFERENCE --
SAMPLE B. Pond Water REFERENCE DATE --
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DESCRIPTI ANALYSIS 01 s t
ON STARTING DATE September
2023
SAMPLE SITE  |Route_ 2 Kachapoor  |ANALYSIS 08 tn
COMPLETION DATE September
2023
STORAGE CONDITION 0-4°C
CONDITION UPON Acceptable
RECEIPT
QUANTITY RECEIVED 1000 ml
SAMPLE COLLECTED OR SUBMITTED [By Client
TEST RESULTS
S.N PARAMETERS UNITS [TEST RESUL TS LIMITS
O METHOD
Physical Parameters
1 pH -- IS3025P- [7.41 6.50-8.50
11
2 Conductivity ps/cm APH 1586. 9 Not Specified
A
3 Colour Hazen [IS3025P- (3.2 <5
04
4 Total Dissolved Solids mg/l  IS3025P - 893 .6 < 500
16
Chemical Parameters
5 Total  Alkalinity asjmg/l [IS3025P- 240 < 200
CaCO 23
3
6 Total Hardness as Cajmg/l [IS3025P- (750 < 200
CO3 21
7 Calcium as Ca mg/l  |IS3025P - [100.2 <75
40
8 Magnesium as Mg mg/l  |IS3025P- [121.1 < 30
46
¢ Non carbonatemg/l  IS3025P - 510 Not Specified
Hardness as 21
CaCO3
10 Carbonate Hardnessas |mg/l  IS3025P - 240 Not Specified
CaCO3 21
11 Sodium as Na mg/l  |IS3025P- 40.0 Not Specified
45
12 Potassium as K mg/l  IS3025P- 5.0 Not Specified
45
13 Fluoride as F mg/l  |IS3025P- 0.5 <1.0
60
14 Chlorides as ClI mg/l  IS3025P- [77.9 < 250
32
15 Sulphates as SO 4 mg/l  |IS3025P - [80.5 < 200
24
16 Nitrates as NO 3 mg/l  |IS3025P- [55.8 < 45
34
17 Iron as Fe mg/l  |IS3025P- (0.8 <0.3
53
18 Cadmium as Cd mg/l  |IS3025P - [1.09 0.003
41
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19 Lead as Pb mg/l  |IS3025P- [0.65 0.01
A7

20 Arsenic as As mg/l  IS3025P- [2.08 0.01
37

REMARKS

Note: The result relates to sample tested only.
Remark: Water is having high dissolved solids, alkalinity, hardness, calcium, magnesium, cadmium,

lead and arsenic; pre- treatment is recommended as per the

usage reguirement.

Chemist /Authorized Signatory

Route 3

TEST REPORT

CUSTOMER NAME & ADDRESS TEST REPORT NO. VCR - 0710 -
0823

Mr. Malsoor Thirumala
Research Scholar, O. U, Kamareddy,

REPORT ISSUE DATE

16 ™ September
2023

REGISTRATION NO. \VEL/463
Bio Accumulation of heavy metals in freshREGISTRATION DATE 31 ° ' August
water 2023
CUSTOMER REFERENCE --
SAMPLE C. Pond Water REFERENCE DATE --
DESCRIPTI O ANALYSIS 01 s ' September
N STARTING DATE 2023
SAMPLE SITE [Route-3 Kachapoor ANALYSIS 08 ™ September
COMPLETION DATE 2023
STORAGE CONDITION 0-4°C
CONDITION UPON /Acceptable
RECEIPT
QUANTITY RECEIVED 1000 ml
SAMPLE COLLECTED OR|By Client
SUBMITTED
TEST RESULTS
S. NO PARAMETERS UNITS[TEST RESULTS LIMITS
METHOD
Physical Parameters
1 pH -- IS3025P- [7.45 6.50-8.50
11
2 Conductivity ps/cm APH 561 .4 Not Specified
A
3 Colour Hazen |IS 3025 P - 1.2 <5
04
4 Total Dissolved Solids mg/l  IS3025P- 280 .9 < 500
16
Chemical Parameters
5 Total Alkalinity as  mg/l  IS3025P - 150 < 200
CaCO 3 23
6 Total Hardness as Ca mg/l  IS3025P - 200 < 200
CO3 21
7 Calcium as Ca mg/l  IS3025P- 144.0 <75
40
8 Magnesium as Mg mg/l  IS3025P- 21.8 < 30
46
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9 Non carbonatemg/l  IS3025P- 50 Not Specified
Hardness 21
as CaCO3
10 Carbonate Hardness as mg/l  |IS 3025 P - 150 Not Specified
CaCO3 21
11 Sodium as Na mg/l IS3025P- 5.0 Not Specified
45
12 Potassium as K mg/l  IS3025P - 1.0 Not Specified
45
13 Fluoride as F mg/l  IS3025P- 0.3 <10
60
14 Chlorides as Cl mg/l  IS3025P- 35.4 < 250
32
15 Sulphates as SO 4 mg/l  IS3025P- 9.5 < 200
24
16 Nitrates as NO 3 mg/l  IS3025P- 2.5 <45
34
17 Iron as Fe mg/l IS3025P - |0.82 <0.3
53
18 Cadmium as Cd mg/l  IS3025P - [1.02 0.003
41
19 Lead as Pb mg/l  IS3025P - 1.38 0. 01
A7
20 Arsenic as As mg/l  IS3025P - 1.22 0.01
37
REMARKS
Note: The result relates to sample tested only.
Remark: Water is having high cadmium, lead and arsenic; pre-treatment is recommended as perthe
usage requirement.
Chemist [Authorized Signatory

SARAMPALLY - KAMAREDDY lake

Located in the Kamareddy Mandal within the erstwhile Nizamabad District, now part of the newly formed
Kamareddy District after Telangana's district reorganization, Sarampally Lake lies in the state of Telangana,
India. It is positioned about 56 kilometers south of Nizamabad, the district's main city, and a mere 3
kilometers from Kamareddy.
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Figure 3 includes two images, a and b, which visually depict Sarampally Lake. These images are likely to
provide visual evidence or representation of the lake's environment and conditions, serving as an integral part
of the research discussed in the paper. Such images are crucial for readers to understand the physical
characteristics and ecological state of Sarampally Lake, especially in the context of studies related to
environmental or ecological research. They help in visually conveying the real-world scenario of the lake,
complementing the textual data and findings presented in the study.

< Sarampalle lake , Telangana

arby attractions )

Figure 4: Sarampally Lake Google Map Landmark

Figure 4 is likely a visual representation from Google Maps showing the geographical location of Sarampally
Lake. This figure probably includes a map view, highlighting the lake's position in relation to nearby
landmarks, roads, and possibly urban or rural areas. It serves to provide geographical context to the lake,
helping readers to understand its location in a broader geographic setting, which is significant for studies
focused on environmental or ecological aspects.

ROUTE 1 AND 2

Sarampally Kamareddy Lake stands in stark contrast to the environmental concerns observed in Kachapoor
Lake through Routes 1 and 2. In this pristine water body, both Route 1 and Route 2 contribute water that is
remarkably fresh and clear. A thorough analysis of various water quality parameters, including pH,
conductivity, color, turbidity, total dissolved solids, and hardness, reveals that each of these parameters
adheres to specific limits deemed favorable for a healthy aquatic ecosystem. The conscientious management
and lack of contaminants in the water from Routes 1 and 2 at Sarampally Kamareddy Lake underscore a
commendable effort in maintaining the ecological integrity of the lake. The stark contrast between the two
lakes prompts further examination into the practices and policies contributing to the exemplary water quality
in Sarampally Kamareddy Lake, offering valuable insights for sustainable water management.
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The water sourced from Route 3 undergoes sample testing, revealing the presence of various contaminants,
including dissolved solids, alkalinity, hardness, calcium, magnesium, and fluorides. These findings highlight
potential challenges and deviations from the desired water quality standards. In light of these contaminant
levels, a recommended pretreatment strategy is imperative to meet usage requirements. Addressing and
mitigating these contaminants through appropriate pretreatment measures becomes essential to ensure that
the water aligns with acceptable quality standards for its intended usage. The identification of specific
contaminants underscores the need for targeted interventions to enhance the water quality in Route 3 and,

subsequently, contribute to the overall health of Sarampally Kamareddy Lake's ecosystem.

Sarampally — Kamareddy route 1

TEST REPORT
CUSTOMER NAME & ADDRESS TEST REPORT NO. VCR - 0713 -
0823
Mr. Malsoor Thirumala Research Scholar, O.REPORT ISSUE DATE 07 th
U, Kamareddy, September
Bio Accumulation of heavy metals in fresh 2023
water REGISTRATION NO. \VEL/463
REGISTRATION DATE 31 ° ' August
2023
CUSTOMER REFERENCE --
SAMPLE F. Pond Water REFERENCE DATE --
DESCRIPTIO N ANALYSIS STARTING DATE 01 s t
September
2023
SAMPLE SITE [Sarampally-KMR Pedda/ANALYSIS COMPLETION DATE 02 n d
Cheruv- 1 September
2023
STORAGE CONDITION 0-4°C
CONDITION UPON RECEIPT IAcceptable
QUANTITY RECEIVED 1000 ml
SAMPLE COLLECTED OR SUBMITTED By Client
TEST RESULTS
S. NO PARAMETERS UNITS[TEST RESULTS LIMITS
METHOD
Physical Parameters
1 pH -- IS 3025 P -7.05 6.50-8.50
11
2 Conductivity ps/ cm JAPH A 463 .8 Not Specified
3 Colour Hazen (IS 3025 P -[0.0 <5
04
4 Turbidity NTU (IS 3025 P -0 .4 <1
10
5 Total Dissolved Solids mg/l IS 3025 P -216 .8 < 500
16
Chemical Parameters
6 Total Alkalinity asjmg/l |IS 3025 P -[100 < 200
CaCO3 23
7 Total Hardness as Cajmg/l |IS 3025 P -[160 < 200
CO3 21
8 Calcium as Ca mg/l IS 3025 P -128.0 <75
40
9 Magnesium as Mg mg/l IS 3025 P -]21.7 < 30
46
10 Non carbonatemg/l (IS 3025 P -60 Not Specified
Hardness as CaCO3 21
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11 Carbonate Hardnessimg/l IS 3025 P -{100 Not Specified
as CaCO3 21
12 Sodium as Na mg/l IS 3025 P -5.0 Not Specified
45
13 Potassium as K mg/l IS 3025 P -[0.5 Not Specified
45
14 Fluoride as F mg/l IS 3025 P -[0.2 <1.0
60
15 Chlorides as ClI mg/l IS 3025 P -j53.1 < 250
32
16 Sulphates as SO 4 mg/l IS 3025 P -5.6 < 200
24
17 Nitrates as NO 3 mg/1 (IS 3025 P -2.5 < 45
34
18 Iron as Fe mg/l IS 3025 P-53|0 . 05 <0.3
REMARKS

Note: The result relates to sample tested only. Remarks: All parameters are within the limits.

Chemist

/Authorized Signatory

Sarampally — Kamareddy route 2

TEST REPORT

RECEIPT

CUSTOMER NAME & ADDRESS TEST REPORT NO. VCR - 0714 - 0823
Mr. Malsoor Thirumala Research Scholar, O. U,[REPORT ISSUE DATE [16 " September 2023
Kamareddy, REGISTRATION NO. [VEL/463
Bio Accumulation of heavy metals in fresh water REGISTRATION 31 5t August 2023
DATE
CUSTOMER -~
REFERENCE
SAMPLE DESCRIPTIG. Pond Water REFERENCE DATE |-
ON ANALYSIS STARTING |01 *t September 2023
DATE
SAMPLE SITE Sarampally-KMR Pedda ANALYSIS 08 " September 2023
Cheruv- 2 COMPLETION DATE
STORAGE 0-4°C
CONDITION
CONDITION UPON IAcceptable

QUANTITY RECEIVED 1000 ml

SAMPLE COLLECTED OR By Client

SUBMITTED

TEST RESULTS

S. NO PARAMETERS UNITS TEST RESULTS|LIMITS
METHOD

Physical Parameters

1 pH -~ IS 3025 P -[7.22 6 .50-8.
11 50

2 Conductivity ps/ cm APH A 505 .5 Not

Specified

3 Colour Hazen IS 3025 P -0.0 <5
04

4 Turbidity NTU IS 3025 P -0.1 <1
10

5 Total Dissolved Solids mg/I IS 3025 P -1247 .3 < 500
16

Chemical Parameters
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Bio Accumulation of heavy metals in fresh
water

6 Total Alkalinity as CaCO3  |mg/I IS 3025 P -[120 < 200
23
7 Total Hardness as Ca CO3  |mg/I IS 3025 P -200 < 200
21
8 Calcium as Ca mg/I IS 3025 P -40.0 <75
40
9 Magnesium as Mg mg/l IS 3025 P -24.3 <30
46
10 Non carbonate Hardnessas mg/I IS 3025 P -|80 Not
CaCO3 21 Specified
11 Carbonate Hardness as mg/I IS 3025 P -120 Not
CaCO3 21 Specified
12 Sodium as Na mg/I IS 3025 P -4.0 Not
45 Specified
13 Potassium as K mg/I IS 3025 P -0.5 Not
45 Specified
14 Fluoride as F mg/I IS 3025 P -0.2 <1.0
60
15 Chlorides as ClI mg/I IS 3025 P -j52.0 < 250
32
16 Sulphates as SO 4 mg/I IS 3025 P -5.0 < 200
24
17 Nitrates as NO 3 mg/ | IS 3025 P -1.2 <45
34
18 Iron as Fe mg/I IS 3025 P-53|0 . 02 <0.3
REMARKS
Note: The result relates to sample tested only. Remarks: All parameters are within the limits.
Chemist /Authorized Signatory
Sarampally — Kamareddy route 3
TEST REPORT
CUSTOMER NAME & ADDRESS TEST REPORT NO. VCR - 0715 -
0823
Mr. Malsoor Thirumala REPORT ISSUE DATE 16 th
September
2023
Research Scholar, O. U, Kamareddy, REGISTRATION NO. VEL/463

REGISTRATION DATE

31 ° ' August
2023

CUSTOMER REFERENCE

SAMPLE H. Pond Water REFERENCE DATE --
DESCRIPTION ANALYSIS STARTING 01 s t
DATE September
2023
ANALYSIS COMPLETION 04 th
September
2023
SITE Pedda Cheruv- 3 DATE
STORAGE CONDITION 0-4°C
CONDITION UPON /Acceptable
RECEIPT
QUANTITY RECEIVED 1000 ml
SAMPLE COLLECTED OR By Client
SUBMITTED
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TEST RESULTS
S. NO PARAMETERS UNITS TEST RESULTS LIMITS
METHOD
Physical Parameters
1 pH -- IS 3025 P -6.91 6.50-8.50
11
2 Conductivity ps/ cm JAPH A 1505 Not Specified
3 Colour Hazen |IS 3025 P -0.0 <5
04
4 Turbidity NTU |IS 3025 P -[0.5 <1
10
5 Total Dissolvedjmg/l IS 3025 P -[710 .5 < 500
Solids 16
Chemical Parameters
6 Total Alkalinity asmg/l IS 3025 P -300 < 200
CaCO3 23
7 Total Hardness asmg/l IS 3025 P -500 < 200
Ca CO3 21
8 Calcium as Ca mg/l  |IS 3025 P -{100 .2 <75
40
¢] Magnesiumas Mg |mg/l IS 3025 P -60. 7 < 30
46
10 Non carbonatemg/l IS 3025 P -200 Not Specified
Hardness as 21
CaCO3
11 Carbonate Hardnessmg/l  |IS 3025 P -[300 Not Specified
as 21
CaCO3
12 Sodium as Na mg/l  |IS 3025 P -{70 Not Specified
45
13 Potassium as K mg/l |IS 3025 P -5.0 Not Specified
45
14 Fluoride as F mg/l  |IS 3025 P -[1.1 <1.0
60
15 Chlorides as ClI mg/l  |IS 3025 P -{159 .5 < 250
32
16 Sulphatesas SO4 mg/l IS 3025 P -|10.2 < 200
24
17 Nitrates as NO 3 mg/1 |IS 3025 P -3.6 < 45
34
18 Iron as Fe mg/l  |[IS 3025 P-[0.3 <0.3
53
REMARKS
Note: The result relates to sample tested only.
Remark: Water is having high dissolved solids, alkalinity, hardness, calcium, magnesium and fluorides
pre- treatmentis recommended as per the usage requirements.
Chemist IAuthorized Signatory

BIKNOOR LAKE

Kamareddy Peddacheruvu, situated about one kilometer from the center of Kamareddy district in Telangana
state, is a historic pond constructed in 1897 during the Nizam era. Recognized with the Heritage Irrigation
Structure (HIS) Award, it was built by Raja Mallareddy Bahadur Desai of Domakonda in the 6th Nizam
Mahbub Ali Khan's reign. This structure, standing 14 meters high with a capacity of 175 mcft, irrigates 858
acres and provides drinking water and fish farming opportunities to nearby villages like Kamareddy,
Sarampalli, Kayasampalle, and Ugravai.
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Figure 5: Kamareddy Lake images

Figure 5 consists of visual representations of Kamareddy Lake. These images are likely to depict the lake's
current state and surroundings, providing a visual context for the research discussed in the paper. The images
are crucial in giving readers a real-world glimpse of the lake's environment, which may be relevant to the
study's focus on environmental or ecological aspects. Visuals like these enhance the understanding of the
lake's condition and the challenges it faces, complementing the textual information in the study.

Figure 6: Kamareddy Lake Google Map Landmark

Figure 6 is likely a map representation from Google Maps showing the geographical location of Kamareddy
Lake. This figure probably presents an aerial or satellite view of the lake, indicating its position in relation to
surrounding landmarks, roads, and possibly nearby urban or rural areas. It serves to provide geographical
context for the lake, crucial for understanding its location and surroundings in the broader landscape,
especially relevant to studies focused on environmental or ecological research.

ROUTE 1 AND 2

Biknoor Lake serves as the confluence point for two routes, each presenting distinct water quality
characteristics. While Route 1 contributes water without apparent contaminants, the influx from Route 2
raises concerns due to elevated hardness levels. The analysis reveals that the hardness of the water from
Route 2 exceeds acceptable limits. This heightened hardness can be attributed to the presence of minerals
like calcium and magnesium. Though Route 1 seems to carry relatively cleaner water, the impact of
increased hardness from Route 2 poses challenges for Biknoor Lake. The imbalanced water quality from the
merging routes necessitates a comprehensive understanding of the sources contributing to hardness and
potential contaminants. Implementing targeted strategies to address the elevated hardness in Route 2 before it
reaches the lake is crucial to ensure the overall water quality and ecological health of Biknoor Lake are
maintained.
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TEST REPORT
CUSTOMER NAME & ADDRESS TEST REPORT NO. VCR - 0711 -
0823
Mr. Malsoor Thirumala Research Scholar,|REPORT ISSUE DATE 16 th
0. U, Kamareddy, September
Bio Accumulation of heavy metals in fresh 2023
REGISTRATION NO. \VEL/463

REGISTRATION DATE

31 s ' August
2023

water CUSTOMER REFERENCE --
SAMPLE D. Pond Water REFERENCE DATE --
DESCRIPTIO N ANALYSIS STARTING 01 s t
DATE September
2023
SAMPLE SITE ANALYSIS COMPLETION 04 th
Biknoor- Route- 1 DATE September
2023
STORAGE CONDITION 0-4°C
CONDITION UPON IAcceptable
RECEIPT
QUANTITY RECEIVED 1000 ml
SAMPLE COLLECTED OR SUBMITTED By Client
TEST RESULTS
S. NO PARAMETERS UNITS [TEST RESULTS LIMITS
METHOD
Physical Parameters
1 pH -- IS 3025 P -|7.11 6.50-8.50
11
2 Conductivity pus/ cm |APH A 684 .5 Not Specified
3 Colour Hazen |IS 3025 P -0.3 <5
04
4 Turbidity NTU [IS3025 P -[0.0 <1
10
5 Total Dissolved Solids mg/I IS 3025 P -326 < 500
16
Chemical Parameters
6 Total Alkalinity asjmg/l IS 3025 P -100 < 200
CaCO3 23
7 Total Hardness as Cajmg/I IS 3025 P -1200 < 200
CO3 21
8 Calcium as Ca mg/I IS 3025 P -38. 4 <75
40
9 Magnesium as Mg mg/l IS 3025 P -[25. 2 <30
46
10 Non carbonatemg/I IS 3025 P -100 Not Specified
Hardness as 21
CaCO3
11 Carbonate Hardnessmg/I IS 3025 P -100 Not Specified
as 21
CaCO3
12 Sodium as Na mg/I IS 3025 P -110.0 Not Specified
45
13 Potassium as K mg/l 1IS3025P -1.0 Not Specified
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45
14 Fluoride as F mg/I IS 3025 P -0.3 <1.0
60
15 Chlorides as ClI mg/I IS 3025 P -1141 .8 < 250
32
16 Sulphates as SO 4 mg/I IS 3025 P -6.8 < 200
24
17 Nitrates as NO 3 mg/1  IS3025 P -1.0 < 45
34
18 Iron as Fe mg/I IS 3025 P-0.06 <0.3
53
REMARKS
Note: The result relates to sample tested only.
Remarks: All parameters are within the limits.
Chemist /Authorized Signatory
Biknoor route 2
TEST REPORT
CUSTOMER NAME & ADDRESS TEST REPORT NO. VCR - 0712 -
0823
Mr. Malsoor Thirumala Research Scholar, O.REPORT ISSUE DATE 16 th
U, Kamareddy, September
Bio Accumulation of heavy metals in fresh 2023
water REGISTRATION NO. \VEL/463
REGISTRATION DATE 31 ° ' August
2023
CUSTOMER REFERENCE --
SAMPLE E. Pond Water REFERENCE DATE --
DESCRIPTION ANALYSIS STARTING DATE 01 s t
September
2023
SAMPLE SITE ANALYSIS COMPLETION 04 th
Biknoor- Route- 2 DATE September
2023
STORAGE CONDITION 0-4°C
CONDITION UPON RECEIPT Acceptable
QUANTITY RECEIVED 1000 ml
SAMPLE COLLECTED OR SUBMITTED By Client
TEST RESULTS
S. NO PARAMETERS UNITS[TEST RESULTS LIMITS
METHOD
Physical Parameters
1 pH -- IS 3025 P -6. 74 6.50-8.50
11
2 Conductivity ps/ cm [APH A 641 .2 Not Specified
3 Colour Hazen |IS 3025 P -[0.0 <5
04
4 Turbidity NTU |IS 3025 P -0.3 <1
10
5 Total Dissolved Solids |mg/l IS 3025 P -[304 .2 < 500
16
Chemical Parameters
6 Total  Alkalinity asmg/l |IS 3025 P -|110 < 200
CaCO3 23
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7 Total Hardness as Camg/l |IS 3025 P -[280 < 200
CO3 21
8 Calcium as Ca mg/l IS 3025 P -j52.1 <75
40
¢] Magnesium as Mg mg/l IS 3025 P -{36. 4 < 30
46
10 Non carbonatemg/l  [IS 3025 P -(170 Not Specified
Hardness as 21
CaCO3
11 Carbonate Hardness as mg/l IS 3025 P -{110 Not Specified
CaCO3 21
12 Sodium as Na mg/l [IS3025 P -5.0 Not Specified
45
13 Potassium as K mg/l IS 3025 P -[1.0 Not Specified
45
14 Fluoride as F mg/l IS 3025 P -[0.2 <1.0
60
15 Chlorides as ClI mg/l IS 3025 P -88. 6 < 250
32
16 Sulphates as SO 4 mg/l IS 3025 P -|8.5 < 200
24
17 Nitrates as NO 3 mg/1 IS 3025 P -1.8 < 45
34
18 Iron as Fe mg/l (IS 3025 P-[0.05 <0.3
53
REMARKS
Note: The result relates to sample tested only.
Remarks: Water is having high hardness.
Chemist /Authorized Signatory

Eutrophication,

Eutrophication a process characterized by excessive nutrient enrichment in water bodies, poses significant
threats to the ecosystems of Sarampally Lake, Kachapoor Lake, and Biknoor Lake. Understanding the
mechanisms of eutrophication is paramount in comprehending how increased nutrient levels, particularly
nitrogen and phosphorus, fuel algal blooms and disrupt the natural balance of these aquatic environments.
The consequences of eutrophication extend to all routes of these lakes, impacting natural organisms and
compromising fish livelihoods. As nutrient levels rise, algal overgrowth occurs, leading to reduced oxygen
levels and potential fish kills. This cascading effect on the entire aquatic ecosystem necessitates thorough
investigation and targeted interventions to mitigate the adverse impacts of eutrophication across Sarampally,
Kachapoor, and Biknoor Lakes.

HYPOTHESIS

The hypothesis in this research comparison suggests that Kachapoor Lake, Kamareddy Lake, and
Sarampalle, being freshwater bodies in the Kamareddy district, could be negatively impacted by pollution.
This pollution may arise from industrial waste, agricultural runoff, and domestic waste, leading to harmful
effects on the fisheries in these lakes. The hypothesis outlines potential consequences such as habitat
degradation, reduced fish populations, altered fish behavior, and decreased fish quality, making them unsafe
for consumption. It emphasizes the need for identifying and mitigating pollution sources to protect the
aquatic ecosystem and ensure the health of fish populations. Additionally, the hypothesis addresses the
impact of heavy metals on freshwater fishes, including impaired growth and development, reproductive
issues, organ damage, and bioaccumulation risks. It advocates for reducing heavy metal pollution and regular
monitoring of water quality and fish health. This paper also discusses the importance of understanding water
parameters like temperature, pH, dissolved oxygen, turbidity, nutrient levels, and total dissolved solids,
which are vital for maintaining a healthy aquatic environment.
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Soil report
SOIL REPORT
CUSTOMER NAME & ADDRESS TEST REPORT N O. 'VCR - 0716 - 0823
Mr. Malsoor Thirumala REPORT ISSUE DATE 16 ™ September 2023
Research Scholar, O.U, Kamareddy, REGISTRATIONNO.  |VEL/463
Bio Accumulation of heavy metals in fresh water
REGISTRATION DATE (31 *' August 2023
CUSTOMER REFERENCE |--
SAMPLE DESCRIPTIONII . Pond Soil REFERENCE DATE --
ANALYSIS STARTING 01 s ' September 2023
DATE
ANALYSIS COMPLETION 08 " September 2023
SAMPLE SITE - - DATE
STORAGE CONDITION  |Room temperature
CONDITION UPON IAcceptable
RECEIPT
QUANTITY RECEIVED 1 kg approx.
SAMPLE COLLECTED OR SUBMITTED By Client
S.NO TEST PARAMETERUNIT S RESUL TS
1. Cadmium as Cd mg/ kg 5. 2
2. Lead as Pb mg/ kg 2.9
3. Arsenic as As mg/ kg 5.3

Note: The results relates to sample tested only. The analysis as per methods of Ministry of Agriculture, Govt.
of India:

111.CONCLUSION

Finally, conclusion for this research on bioaccumulation in freshwater fish, you would need to encapsulate
the key findings, implications, and future recommendations based on the study. Here is an outline for such a
conclusion:

< Recap of Key Findings: Summarize the major findings of the study, especially focusing on the levels and
effects of heavy metal bioaccumulation in freshwater fish, and the consequent risks to human health and the
environment.

< Public Health Implications: Discuss the implications of these findings on public health, emphasizing the
risks associated with consuming contaminated fish and the need for public awareness.

< Environmental Impact: Highlight the study's findings on the environmental impact of heavy metal
pollution in freshwater ecosystems, including its effects on biodiversity and ecosystem health.

% Evaluation of Current Strategies: Assess the current strategies in place for mitigating heavy metal
pollution and their effectiveness. This can include waste management policies, industrial regulations, and
conservation efforts.

% Recommendations for Improvement: Provide recommendations based on your study’s findings. This
could involve suggesting more stringent pollution controls, advocating for better monitoring and reporting
systems, or proposing new research areas.

% Future Research Directions: Suggest areas for future research that can help in better understanding and
managing bioaccumulation. This could involve new methodologies for monitoring, exploring alternative
solutions, or long-term studies on ecosystem recovery.

< Call to Action: End with a call to action, urging relevant stakeholders — including governments,
environmental agencies, and the public — to take the necessary steps to address the issues highlighted in the
study.

< Final Reflections: Offer some final thoughts on the importance of addressing bioaccumulation in
freshwater ecosystems for the future health of our planet and its inhabitants.
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