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Report of Andhra Pradesh Pollution Control Board in O.A No 14 of 2021 

as Suo Motu based on E - magazine, BBC, 21st December 2020 on  “Water 

Pollution: will Vizag be another Eluru”. 

 

1. The above application O.A No 14 of 2021 was suo motu registered by the Tribunal 

on the basis of reports published in E - magazine, BBC, 21st December 2020 on 

“Water Pollution: will Vizag be another Eluru” on the allegations that water 

pollution in Meghadrigedda is causing concern to the people of 

Visakhapatnam, water supplied by GVMC is contaminated in many places. 

2. The main sources of water for the people of Visakhapatnam are from Meghadri 

Gedda Reservoir, Mudasarlova Reservoir, Raiwada Reservoir, Tatipudi reservoir 

and Gambhiramgedda reservoir.  

3. The details of the reservoirs and water supply capacity and water Sources Map for 

GVMC Area is submitted below: 

Name of the Reservoir 
Water drawl from 

Reservoir in MLD 

Raiwada Reservoir:  The Raiwada Reservoir was 

constructed across River Sarada in Devarapalli Village 

and Mandal of Visakhapatnam District. This Reservoir 

was designed to irrigate an ayacut of 21,344 Acres. The 

Project irrigates an ayacut of 15,344 Acres of 44 Villages 

in Devarapalli, K.Kotapadu, Chodavaram Mandals of 

Visakhapatnam District and being supplying water to 

GVMC for the civic needs of Visakhapatnam. 

65.0 

Thatipudi Reservoir (Vizianagaram): The Thatipudi 26.05 
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Reservoir is located across Gosthani River Near, 

Thatipudi Village of Gantyada Mandal in Vizianagaram 

District. The Reservoir envisages stabilizing the existing 

ayacut of 13,861 Acres (5611.7 Hect) and providing 

drinking water supply to Visakhapatnam Municipal 

Corporation.  

Meghadrigedda Reservoir: The Meghadrigedda reservoir 

catchment that occupies 374 Sq.mtr falls under 

Visakhapatnam District and a small upper catchment 

comes under the jurisdiction of Vizianagaram District, 

Andhra Pradesh. The topography of the reservoir 

catchment is characterized by hills, valleys and plains.   

41.0 

Gambhiramgedda reservoir: Gambhiramgedda Reservoir 

Project was constructed across Gambheeram gedda at 

Boyapalem (V) in Anandapuram (M) Visakhapatnam 

District is having 640Acres of Ayacut. Water is being 

supplied to G.V.M.C from 1st March to 30th June of every 

year. Even though Major portion of the ayacut is 

urbanized, still about 250 acres of Ayacut is being 

irrigated under 4 Nos of groynes through open-head 

channel system. 

8.18 

Mudasarlova Reservoir: The catchment area of 

the Mudasarlova reservoir basin is 16.4 sq km and 

this catchment is located between Kailasagiri, Kambala 

Konda and Simhachalam hill.  

1.82 
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Water Sources Map for GVMC Area 

 

4. The matter was heard on 26.04.2021 and the Hon’ble Tribunal had 

considered the report filed by AP Pollution Control Board dated 

19.02.2021. 

5. The matter was last heard on 07.06.2021 and issued certain directions 

which include direction to APPCB and GVMC to file fresh reports in terms 

of Tribunal’s order dated 07.06.2021 for further hearing on 28.07.2021. 

  

6. Accordingly, this respondent files the fresh report as under. 

 

6.1. Stage of implementation of various directions of Hon'ble NGT in 

O.A.No.606/2018 (regarding Compliance of Municipal Solid Waste 

Management Rules, 2016), O.A.No.673/2018 (regarding polluted river 

stretches), O.A.No.519/2019 (regarding Bio-Mining/Remediation of 
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legacy waste at sanitary landfill) and O.A.No.593/2017 (regarding 

100% treatment of sewage by 01.04.2020).    

In compliance to the orders dated 16.01.2019 of the Hon’ble National Green 

Tribunal, Principal Bench, New Delhi in O.A No.606 of 2018, the then Chief 

Secretary to Govt., Andhra Pradesh State appeared in person before the 

Hon’ble NGT at New Delhi on 26.04.2019 and submitted Status Report on 

implementation of Waste Management Rules & other directions. The 

Hon’ble NGT directed to submit the quarterly reports. Accordingly, eight 

quarterly reports were submitted to CPCB starting from July, 2019 covering 

the status of implementation of the directions issued by the Hon’ble NGT in 

O.A. No.606/2018, O.A. No.673/2018, O.A. No.519/2019 and 

O.A.No.593/2017. The 8th quarterly report dated 09.07.2021 for the State of 

Andhra Pradesh submitted to CPCB by the Chief Secretary, Government of 

Andhra Pradesh is herewith enclosed (Annexure I).  

The status of compliance in respect of GVMC is furnished below in the 

above matter pertaining to 6.1. 

6.1.1. Implementation Status of Directions issued by Hon’ble NGT in O.A 

No.606/2018 by Greater Visakhapatnam Municipal Corporation 

(GVMC).  

The present implementation status with directions issued by the Hon’ble 

NGT in connection with O.A.No.606/2018 as per the information furnished 

by GVMC is herewith submitted as follows: 
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S.No Activity Description of 
Parameters 

Present status 

1 

 

 

Door to Door 
Collection 

Door to door collection of 
segregated solid waste from 
all households including 
slums and informal 
settlements, commercial, 
institutional and other 
nonresidential premises. 

100% Door to Door garbage 
collection has been achieved 
covering 6,36,864 households. 

Transportation in covered 
vehicles to processing or 
disposal facilities 

100% Collection of waste is 
being transported in covered 
vehicles. 

2 Source 
Segregation 

Segregation of waste by 
Households into Bio-
degradable, Non- 
biodegradable, domestic 
hazardous 

Out of 6,36,864 households in 
the GVMC, 5,47,912 households 
(86.04%) segregated waste is 
being collected from source. 

32 No.of meetings conducted on 
implementation of Solid waste 
Management rules. 

3 Litter Bins & 
Waste Storage 
Bins 

a. Installation of Twin-bin/ 
segregated litterbins in 
commercial & public areas 
at every50-100 meters. 
b. Installation of Waste 
storage bins in strategic 
locations across the city, as 
per requirement 
c. Elimination of Garbage 
Vulnerable Points. 

 

 

Twin-bin system installed. 

 

4 Transfer 
Stations 

Installation of Transfer 
Stations instead of 
secondary storage bins in 
cities with population above 
5 lakhs. 

Complied 

5 Separate 
transportation 

a) Compartmentalization of 
vehicles for the collection of 
different fractions of waste. 

 

b) Use of GPS in collection 
and transportation vehicles 
to be made mandatory at 
least in cities with 
population above 5 lakh 
along with the publication 
of route map. 

Separate vehicles are being 
used to collect wet & dry 
wastes, separately, for 
secondary transportation also. 

100 Vehicles (64.5%) tracking 
devices fixed to the vehicles to 
track the movement. 
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6 Public 
Sweeping 

All public and commercial 
areas to have twice daily 
sweeping, including night 
sweeping and residential 
areas 
to have daily sweeping. 

Sweeping is taken place twice in 
all public & commercial areas 
and in residential areas daily 
sweeping is taken place. 

7 Waste 
Processing. Wet 
Waste Dry Waste 

MRF 
Facility 

a. Separate space for 
segregation, storage, 
decentralized processing of 
solid waste to be 
demarcated. 
b. Establishing systems for 
home / decentralized and 
centralized composting. 

c. Setting up of MRF 
Facilities. 

a. Separate space for 
segregation, storage, 
decentralized processing of 
solid waste is demarcated. 

 

b. 2.3% (Out of 6,36,834 HHs, 
15,245 HHs have initiated 
Home Composting). 

c. MRF(dry waste) established 
for sorting of recyclables at 
Kappulauppda, KRM Colony, 
Gajuwaka, Cheemulapalli, 
Anakapalli, Bheemilli. 

8 Scientific 
Landfill 

a. Setting up common or 
regional sanitary landfills 
by all local bodies for the 
disposal of permitted waste 
under the rules. 

b. Systems for the treatment 
of legacy waste to be 
established. 

a. The responsibility fixed on 
the Developer of WtE/WtC 
Plants and made it a part of the 
agreement. 

 

b. Out of 25 lakh Metric Tons, 3 
Lakh Metric Tons of Legacy 
waste treated so far. 

9 C&D Waste Ensure separate storage, 
collection and 
transportation of 
construction and 
demolition wastes. 

Construction & Demolition 
Waste Processing Facilities 
provided with total capacity of 
200 TPD. Established C&D 
Waste Call Center. 

15 no. of C&D Waste collection 
centers established for 
collection of C&D Waste  

32 No.of meetings conducted on 
implementation of C&D waste 
Management. 

10 Plastic Waste Implementation of ban on 
plastics below <50 microns 
thickness and single use 
plastics. 

98 Taskforce teams are 
constituted in the ULBs for 
inspections and for surprise 
raids to ensure no sale & usage 
of banned plastic carry bags.  

About 18,421 Kgs of plastic 
carry bags of below 50 microns 
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thickness were seized and 
Rs.3,41,500/- towards fine was 
collected from the violators. 
Awareness in big way taken up 
to avoid use of single use 
plastics. 

68 No.of Campaigns conducted 
on ban on Plastic Carry Bags. 

11 Bulk Waste 
Generators 
(BWGs) 

Bulk waste generators to 
set up 
decentralized waste 
processing facilities as per 
SWM Rules, 2016. 

189 Bulk Waste Generators 
were identified and Wet Waste 
Processing Facilities are 
provided by Bulk Waste 
Generators, processing 8.9 Tons 
of wet waste per day. 

12 RDF Mandatory arrangements 
have to be made by cement 
plants to collect and use 
RDF, from the RDF plants, 
located within 200 kms. 

Not tied up with Cements Plants 
and using non-recyclable Plastic 
waste in road construction.  

14.5 Metric Tons of plastic 
waste used in road construction 
of length 8 Kms (location of 
road laid with plastic waste at 
39th & 58th wards of GVMC) 

13 Preventing 
solid waste 
from entering 
into water 
bodies 

Installation of suitable 
mechanisms such as screen 
mesh, grill, nets, etc. in 
water 
bodies such as nallahs, 
drains, to arrest solid waste 
from entering into water 
bodies. 

Out of 20 vulnerable locations 
identified, 15 No.s were fixed 
with screen mesh and wire nets. 

14 User Fees Waste Generators paying 
user fee for solid waste 
management, as specified in 
the bye-laws of the local 
bodies. 

GVMC collecting user fee from 
waste generators. 

a) Rs. 2,11,79,800/- amount 
collected from HHs for 
implementation of collection 
of user fee for solid waste 
management. 

b) Rs.66,000/- amount 
collected for 
implementation of collection 
of user fee for C&D waste. 

c) Rs.63,25,600/- amount 
collected for 
implementation on levy of 
fines / penalty for open 
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burning and littering  of 
solid waste. 

15 Penalty 
provision 

Prescribe criteria for 
levying of spot fine for 
persons who litters or fails 
to comply with the 
provisions of these rules 
and delegate powers to 
officers or local bodies to 
levy spot fines as per the 
byelaws framed. 

Levy of penalties incorporated 
on spot on littering. 

16 Notification of 
Bye Laws 

Frame bye-laws 
incorporating the 
provisions of MSW Rules, 
2016 and ensuring timely 
implementation. 

Bye-laws incorporating the 
provisions of MSW Rules, 2016 
is implemented. 

17 Citizen 
Grievance 
Redressal 

Resolution of complaints on 
Swachhata App within SLA. 

100% resolution of complaints 
on Swachhata App/Nagaraseva 
are being cleared within SLA. 

18 Monitoring 
mechanism 

States/ULBs to update 
month wise targets/action 
plans on the online MIS. 

100% reports are being 
updated in MIS from time to 
time. 

 

6.1.2. Implementation Status of directions issued in O.A.No.593/2017 by 

GVMC regarding all ULBS shall ensure 100% treatment of Sewage by 

01.04.2020: 

The estimated sewage generation per day in GVMC area is about 289.80 

MLD. GVMC has provided 18 sewage treatment plants of capacity 177 MLD. 

The GVMC is under construction of additional STP of capacity 54.00 MLD at 

Narava and 16.5 MLD at Gajuwaka, Aganampudi.  

6.1.3. Implementation Status of directions issued in O.A.No.519/2019 by 

GVMC regarding Bio-Mining/Remediation of legacy waste at sanitary 

landfill: 
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With regard to treatment of Legacy waste Bio-mining is taken up in GVMC. 

So far 3.0 Lakh Metric Tons of Legacy waste treated out of 25 Lakh Metric 

Tons in GVMC. Waste to Energy(WtE) Plant under PPP mode is under 

construction by M/s.Jindal Urban Waste Management Ltd. 90% of works 

completed in the WtE Plant in Greater Visakhapatnam Municipal 

Corporation and the plant is expected to be commissioned by November 

2021.  

6.1.4. Status of implementation of directions issued in O.A. No 673 of 2018 by 

GVMC regarding Polluted River Stretches:  

There are no polluted river stretches in GVMC area. 

 

6.2. Status of industries situated near the water bodies:  

There are no industries located near the Mudasarlova Reservoir, 

Gambheeram Reservoir and Raiwada Reservoir and Thatipudi Reservoir. In 

respect of Meghadrigedda reservoir, there are no water polluting industries 

existing in the catchment. However, there are two industries existing near 

to the Meghadrigedda reservoir (within 1 KM radius) viz., i) M/s. Visakha 

Cement Works, a unit of Andhra Cements Limited, Durga Nagar, 

Visakhapatnam and ii) Open cast mine of Komati Diwakar, Porlupalem 

Village, Pendurthi Mandal, Visakhapatnam District. M/s. Visakha Cement 

Works is a Clinker grinding industry and is not in operation since 2018. The 

industry has provided bag house/bag filters to cement mills, coal mill, 
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clinker silo packing house and slag drier as Air Pollution Control Equipment 

to control dust emissions. Regarding water pollution, the industry generates 

only domestic effluents for which septic tank followed by soak pit are 

provided for treatment and disposal. Open cast Building Stone & Gravel 

Quarry of Komati Diwakar generates only domestic effluents which are 

disposed by septic tank followed by soak pit. No wastewater from the above 

units enters into Meghadrigedda reservoir. 

6.3. Water quality and sediment quality : APPCB collected the water and 

sediment samples from 1. Meghadri Gedda, 2. Mudasarlova, 3. Raiwada, 4. 

Tatipudi and 5. Gambhiramgedda reservoirs and their drains during 

12.07.2021 to 14.07.2021. The Board has carried out the testing of quality 

of water and sediments of these reservoirs and drains following are 

submitted: 

6.3.1. Meghadrigedda Reservoir, Visakhapatnam District 

The water samples are collected from the following locations : 

W-163: Sample collected from the Megadrigedda reservoir near locks in Southeast 

side 

W-164: Sample collected from the Megadrigedda reservoir in South side  

W-165: Sample collected from the Megadrigedda reservoir in Southwest side 

W-166: Sample collected from the Megadrigedda reservoir in East side  

 

The analysis results are tabulated below : 

 S.No Parameter Unit 
W-

163 

W-

164 

W-

165 

W-

166 

Drinking Water 

Specification: IS: 10500: 

2012 Requirement 

Requirem

ent 

(Acceptab

Permissible 

Limit in the 

absence of 
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le Limit) alternate 

source  

I. Physico Chemical  

1. pH 
-- 

7.82 7.88 7.78 
7.68 

6.5-8.5 
No 

Relaxation 

2. 
Electrical 

Conductivity  

µS/c

m 
487 466 460 

502 
-- -- 

3. 
Dissolved 

Oxygen 
-- 5.8 6.6 7.0 5.4 

  

4. 

Total 

Dissolved 

Solids 

mg/L 312 304 296 320 
500 

mg/l 
2000 mg/l 

5. 

Biochemical 

Oxygen 

Demand 

mg/L 
1.4 1.6 1.4 1.8 -- -- 

6. 
Chloride (as 

Cl) 

mg/L 
58.7 53.8 58.7 63.5 

250 

mg/l 
1000 mg/l 

7. 

Total 

Alkalinity (as 

CaCO3) 

mg/L 
188 192 188 196 

200 

mg/l 
600 mg/l 

8. 

Total 

Hardness (as 

CaCO3) 

mg/L 
128 128 116 128 

200 

mg/l 
600 mg/l 

9. 
Calcium (as 

Ca) 

mg/L 
20.8 22.4 22.4 20.8 75 mg/l 200 mg/l 

10. 
Magnesium 

(as Mg) 

mg/L 
18.46 17.49 14.58 18.46 30 mg/l 100 mg/l 

11. 
Nitrate (as 

NO3) 

mg/L 
2.72 2.48 2.40 2.88 45 mg/l 

No 

Relaxation 

12. 

Nitrite 

Nitrogen  (as 

NO2-N) 

mg/L 
0.01 BDL BDL 0.01 -- -- 

 

13 

Ammonica

l Nitrogen 

(as NH3-N) 

mg/L 
0.15 BDL BDL BDL -- -- 

14. 
Phosphate 

mg/L 0.03 0.03 0.03 0.05 -- -- 
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(as P) 

15. 
Sulphate 

(as SO4) 

mg/L 12.0

5 
15.23 14.82 13.17 

200 

mg/l 
400 mg/l 

16. 
Fluoride 

(as F) 

mg/L 
0.62 0.56 0.35 0.77 1.0 mg/l 1.5 mg/l 

II Bacteriological 

17. 

Fecal 

Coliform 

(MPN/100 

ml) 

MPN

/100

ml 
9 7 7 11 - - 

18. 

Total 

Coliform 

(MPN/100 

ml) 

MPN

/100

ml 

28 39 21 39 

Shall not 

be 

detectab

le in any 

100 ml 

sample 

- 

III Heavy Metals 

19. 
Chromium 

(as Cr) 

mg/L 
BDL BDL BDL BDL 0.05 mg/l 

No 

Relaxation 

20. 
Manganes

e (as Mn) 

mg/L 
BDL 0.001 0.001 0.001 0.1 mg/l 0.3 mg/l 

21. 
Iron (as 

Fe) 

mg/L 
0.009 0.010 0.011 0.012 0.3 mg/l 

No 

Relaxation 

22. 
Nickel (as 

Ni) 

mg/L 
BDL BDL BDL BDL 0.02 mg/l 

No 

Relaxation 

23. 
Copper (as 

Cu) 

mg/L 
0.001 0.001 0.001 BDL 0.05 m/l 1.5 mg/l 

24. 
Zinc (as 

Zn) 

mg/L 
0.001 0.001 0.002 0.002 5 mg/l 15 mg/l 

25. 
Arsenic (as 

As) 

mg/L 
0.001 0.002 0.001 0.002 0.01 mg/l 0.05 mg/l 

26. 
Cadmium 

(as Cd) 

mg/L 
BDL BDL BDL BDL 

0.003 

mg/l 

No 

Relaxation 

27. 
Lead (as 

Pb) 

mg/L 
BDL BDL BDL BDL 0.01 mg/l 

No 

Relaxation 

28. 
Mercury 

mg/L BDL 
0.000

BDL BDL 
0.001 No 
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(as Hg) 2 mg/l Relaxation 

 

S.No. Parameter Unit 
W-

163 

W-

164 

W-

165 

W-

166 

Limit 

IV. Pesticides 

1. Alpha – BHC µg/l BLQ BLQ BLQ BLQ 0.01  

2. Beta– BHC µg/l BLQ BLQ BLQ BLQ 0.04   

3. Gamma – BHC µg/l BLQ BLQ BLQ BLQ 2.0   

4. 4,4’ – DDD µg/l BLQ BLQ BLQ BLQ 1.0   

5. 4,4’ – DDE µg/l BLQ BLQ BLQ BLQ 1.0   

6. 4,4’ – DDT µg/l BLQ BLQ BLQ BLQ 1.0   

7. Aldrin µg/l BLQ BLQ BLQ BLQ 0.03   

8. Dieldrin µg/l BLQ BLQ BLQ BLQ 0.03   

9. Endosulfan – I µg/l BLQ BLQ BLQ BLQ 0.4   

10. Endosulfan Sulfate µg/l BLQ BLQ BLQ BLQ 0.4   

11. Endrin µg/l BLQ BLQ BLQ BLQ -- 

12. Heptachlor µg/l BLQ BLQ BLQ BLQ -- 

13 Heptachlorapoxide µg/l BLQ BLQ BLQ BLQ -- 

14. Methoxychlor µg/l BLQ BLQ BLQ BLQ -- 

15. Endosulfan – II µg/l BLQ BLQ BLQ BLQ 0.4  µg/l 

16. Delta  – BHC µg/l BLQ BLQ BLQ BLQ 0.04  µg/l 

17. Endrin Aldehyde µg/l BLQ BLQ BLQ BLQ -- 

Note: BLQ ( Below Limit of Quantation (0.05µg/l) 

The Inlet drain water samples are collected from the following locations : 

W-167: Sample collected from the Inlet drain of Megadrigedda reservoir near 

Vepagunta to Sabbavaram Road 

W-168:  Sample collected from the Inlet drain of Megadrigedda reservoir near 

Pinagadi Village 
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W-169: Sample collected from the Inlet drain of Megadrigedda reservoir near 

Chintalagatla Village. 

The analysis results are tabulated below : 

S.No Parameter Unit 
W-

167 

W-

168 

W-

169 

Drinking Water 

Specification: IS: 10500: 

2012 Requirement 

Require

ment 

(Accepta

ble 

Limit) 

Permissible 

Limit in the 

absence of 

alternate 

source  

I. Physico Chemical: 

1. pH 
-- 

7.06 7.21 7.22 6.5-8.5 
No 

Relaxation 

2. 
Electrical 

Conductivity  
µS/cm 574 676 642 -- -- 

3. 
Dissolved 

Oxygen 
-- 5.6 5.2 6.0 -- -- 

4. 

Total 

Dissolved 

Solids 

mg/L 
364 420 408 500 mg/l 2000 mg/l 

5. 

Biochemical 

Oxygen 

Demand 

mg/L 
4.2 4.8 4.6 -- -- 

6. 
Chloride (as 

Cl) 

mg/L 
68.4 88.0 83.1 250 mg/l 1000 mg/l 

7. 

Total 

Alkalinity (as 

CaCO3) 

mg/L 
188 196 180 200 mg/l 600 mg/l 

8. 

Total 

Hardness (as 

CaCO3) 

mg/L 
140 144 136 200 mg/l 600 mg/l 

9. 
Calcium (as 

Ca) 

mg/L 
27.2 20.8 19.2 75 mg/l 200 mg/l 

10. 
Magnesium 

(as Mg) 

mg/L 
17.49 22.35 21.38 30 mg/l 100 mg/l 
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11. 
Nitrate (as 

NO3) 

mg/L 
3.96 4.72 4.28 45 mg/l 

No 

Relaxation 

12. 

Nitrite 

Nitrogen  (as 

NO2-N) 

mg/L 
0.01 BDL 0.14 -- -- 

13 

Ammonical 

Nitrogen (as 

NH3-N) 

mg/L 
0.05 BDL BDL -- -- 

14. 
Phosphate (as 

P) 

mg/L 
0.16 0.06 0.04 -- -- 

15. 
Sulphate (as 

SO4) 

mg/L 
17.17 24.98 16.93 200 mg/l 400 mg/l 

16. Fluoride (as F) mg/L 0.68 0.92 0.89 1.0 mg/l 1.5 mg/l 

II Bacteriological 

17. 

Fecal 

Coliform 

(MPN/100 

ml) 

MPN

/100

ml 
11 14 14 - - 

18. 

Total 

Coliform 

(MPN/100 

ml) 

MPN

/100

ml 

64 93 75 

Shall not be 

detectable in 

any 100 ml 

sample 

- 

III Heavy Metals 

19. 
Chromium 

(as Cr) 

mg/L 
BDL BDL BDL 

0.05 

mg/l 

No 

Relaxation 

20. 
Manganese 

(as Mn) 

mg/L 
0.107 0.006 0.001 0.1 mg/l 0.3 mg/l 

21. Iron (as Fe) 
mg/L 

0.043 0.021 0.014 0.3 mg/l 
No 

Relaxation 

22. 
Nickel (as 

Ni) 

mg/L 
0.001 0.001 0.001 

0.02 

mg/l 

No 

Relaxation 

23. 
Copper (as 

Cu) 

mg/L 
0.001 0.001 0.001 0.05 m/l 1.5 mg/l 

24. Zinc (as Zn) mg/L 0.004 0.006 0.001 5 mg/l 15 mg/l 

25. 
Arsenic (as 

As) 

mg/L 
0.002 0.002 0.002 

0.01 

mg/l 
0.05 mg/l 
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26. 
Cadmium (as 

Cd) 

mg/L 
BDL BDL BDL 

0.003 

mg/l 

No 

Relaxation 

27. Lead (as Pb) 
mg/L 

0.002 BDL BDL 
0.01 

mg/l 

No 

Relaxation 

 28. 
Mercury (as 

Hg) 

mg/L 
BDL 0.0002 0.0001 

0.001 

mg/l 

No 

Relaxation 

 

IV. Pesticides 

1. Alpha – BHC µg/l BLQ BLQ BLQ 0.01  

2. Beta– BHC µg/l BLQ BLQ BLQ 0.04   

3. Gamma – BHC µg/l BLQ BLQ BLQ 2.0   

4. 4,4’ – DDD µg/l BLQ BLQ BLQ 1.0   

5. 4,4’ – DDE µg/l BLQ BLQ BLQ 1.0   

6. 4,4’ – DDT µg/l BLQ BLQ BLQ 1.0   

7. Aldrin µg/l BLQ BLQ BLQ 0.03   

8. Dieldrin µg/l BLQ BLQ BLQ 0.03   

9. Endosulfan – I µg/l BLQ BLQ BLQ 0.4   

10. 
Endosulfan 
Sulfate 

µg/l 
BLQ BLQ BLQ 0.4   

11. Endrin µg/l BLQ BLQ BLQ -- 

12. Heptachlor µg/l BLQ BLQ BLQ -- 

13 
Heptachlorapoxid
e 

µg/l 
BLQ BLQ BLQ -- 

14. Methoxychlor µg/l BLQ BLQ BLQ -- 

15. Endosulfan – II µg/l BLQ BLQ BLQ 0.4  µg/l 

16. Delta  – BHC µg/l BLQ BLQ BLQ 0.04  µg/l 

17. Endrin Aldehyde µg/l BLQ BLQ BLQ -- 

 Note: BLQ  (Below Limit of Quantation (0.05µg/l) 

The Sediment collection samples are collected from the reservoir & Inlet drains 

joining the Reservoir at the following locations : 

SL-013: Sediment Sample collected from Megadrigedda reservoir near Locks in 

Southeast side. 

SL-014: Sediment Sample collected from Megadrigedda reservoir  in South side 
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SL-015: Sediment Sample collected from Megadrigedda reservoir in Southwest 

side 

SL-016: Sediment Sample collected from Megadrigedda reservoir in East side 

SL-017: Sediment Sample collected from Inlet drain of Megadrigedda reservoir 

near Vepagunta to  Sabbavaram Road. 

SL-018: Sediment Sample collected from Inlet drain of Megadrigedda reservoir 

near Pinagadi Village 

SL-019: Sediment Sample collected from Inlet drain of Megadrigedda reservoir 

near Chintalagatla Village. 

 

The analysis results are tabulated below : 

 

 

  

  

  

  

  

  

S. 
No. 

Parameter Unit SL-013 SL-014 SL-015 SL-016 

1.  pH -- 7.16 7.46 7.14 6.65 

2.  Chromium (as Cr) mg/kg 9.66 10.74 8.75 11.34 

3.  Nickel (as Ni) mg/kg 8.61 8.43 9.78 5.00 

4.  Copper (as Cu) mg/kg 12.90 11.92 14.63 10.50 

5.  Zinc (as Zn) mg/kg 86.08 38.65 18.55 15.30 

6.  Arsenic  (as As) mg/kg 0.61 0.70 0.54 0.52 

7.  Cadmium (as Cd) mg/kg 0.11 0.13 0.04 0.26 

8.  Lead (as Pb) mg/kg 8.39 7.73 6.33 7.88 

9.  Mercury(as Hg) mg/kg 0.02 0.04 0.02 0.03 

Sl. No Parameter Unit SL-017 SL-018 SL-019 

1.  pH -- 6.99 7.92 8.03 

2.  
Chromium (as Cr)  

  

mg/kg 
10.68 9.92 13.41 

3.  Nickel (as Ni)  mg/kg 7.02 3.89 2.76 

4.  Copper (as Cu) mg/kg 26.61 4.50 3.58 

5.  Zinc (as Zn)  mg/kg 57.84 8.90 6.55 

6.  Arsenic (as As)  mg/kg 1.06 0.32 0.29 

7.  Cadmium (as Cd) mg/kg 0.12 0.10 0.03 
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 Water quality 

 APPCB collected water samples at different locations in the reservoir and 

anlaysed for physico chemical (16 parameters), Bacteriological (2 parameters), 

heavy metals (10 parameters)and pesticides (17 parameters). As per the analysis 

of the samples, it is observed that the physico chemical parameters and heavy 

metals are within the prescribed standards of drinking water as per IS 10500 : 

2012. Presence of Pesticides is not detected. It is common phenomenon to find 

total coliforms in reservoirs storing surface water. All municipalities employ 

disinfection through chlorination to eliminate coliforms and also pathogens if any 

in the drinking water before supplying to public. Hence the water of Megadrigedda 

Reservoir is fit for drinking purpose after disinfection. The analysis also indicates 

no contribution of industrial wastewater. 

 

Drain water quality  

  APPCB collected samples from the inlet drains joining the reservoir and 

analyzed for physico chemical (16 parameters), Bacteriological (2 parameters), 

heavy metals (10 parameters) and pesticides (17 parameters). As per the analysis, 

all the physico chemical parameters and heavy metals are within the prescribed 

standards of drinking water as per IS 10500 : 2012. Presence of Pesticides is not 

detected. BOD (4.2 mg/l to 4.8 mg/l) and total coli forms (64 to 93 MPN) are 

slightly exceeding the drinking water standards. This may be due sewage 

contamination from residential areas of Pendurthi, GVMC limits. 

Sediment Quality 

 Sediment samples (7 No.s)  from drinking water reservoir and  from the 

inlet drains joining the reservoir were collected and analyzed for  heavy metals 

such as Chromium (8.75 to 13.14 mg/kg ), Nickel (2.76 to 9.78 mg/kg), Copper 

8.  Lead (as Pb)  mg/kg 7.78 4.59 3.40 

9.  Mercury (as Hg) mg/kg 0.03 0.02 0.04 
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(3.58 to 14.63 mg/kg), Zinc (6.55 to 86.08 mg/kg), Arsenic ( 0.29 to 1.06 mg/kg) , 

Cadmium (0.03 to 0.26 mg/kg),  Lead (3.40  to 8.39 mg/kg), Mercury (0.02 to 0.04 

mg/kg). The concentrations of all the metals analysed in the sediments samples 

are below USEPA sediment standards and Threshold Effect concentration (below 

which adverse effects are not expected to occur) as per consensus based Sediment 

Quality Guidelines (SQG) enclosed as (Annexure II). 

 

6.3.2. Mudasarlova Reservoir, Visakhapatnam District 

The water samples are collected from the following locations : 

W-145:  Sample collected from Mudasarlova Reservoir in East side 

W -146: Sample collected from Mudasarlova Reservoir in North side 

W-147: Sample collected from Mudasarlova Reservoir in South side  

The analysis results are tabulated below : 

S. 

No. 
Parameter Unit 

W-

145 

W-

146 

W-

147 

Drinking Water 

Specification: IS: 10500: 

2012 Requirement 

Requirem

ent 

(Acceptab

le Limit) 

Permissible 

Limit in the 

absence of 

alternate 

source  

I. Physico Chemical: 

1. pH -- 7.80 8.19 8.20 6.5-8.5 No Relaxation 

2. 
Electrical 
Conductivity  

µS/cm 607 586 589 -- -- 

3. 
Dissolved 
Oxygen 

--` 6.8 6.6 7.0 
  

4. 
Total 
Dissolved 
Solids 

mg/L 
384 368 372 

500 
mg/l 

2000 mg/l 

5. 
Biochemical 
Oxygen 
Demand 

mg/L 
1.8 1.6 1.4 -- -- 

6. 
Chloride (as 
Cl) 

mg/L 
92.9 92.9 92.9 

250 
mg/l 

1000 mg/l 
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7. 
Total 
Alkalinity (as 
CaCO3) 

mg/L 
192 184 184 

200 
mg/l 

600 mg/l 

8. 
Total 
Hardness (as 
CaCO3) 

mg/L 
140 92 108 

200 
mg/l 

600 mg/l 

9. 
Calcium (as 
Ca) 

mg/L 
19.2 17.6 17.6 75 mg/l 200 mg/l 

10. 
Magnesium 
(as Mg) 

mg/L 
22.35 11.66 15.55 30 mg/l 100 mg/l 

11. 
Nitrate (as 
NO3) 

mg/L 
3.18 2.96 2.92 45 mg/l No Relaxation 

12. 
Nitrite 
Nitrogen  (as 
NO2-N) 

mg/L 
0.01 0.01 0.01 -- -- 

13 
Ammonical 
Nitrogen (as 
NH3-N) 

mg/L 
BDL BDL BDL -- -- 

14. 
Phosphate (as 
P) 

mg/L 
0.01 0.03 0.03 -- -- 

15. 
Sulphate (as 
SO4) 

mg/L 
21.39 25.10 23.18 

200 
mg/l 

400 mg/l 

16. 
Fluoride (as 
F) 

mg/L 
0.85 0.47 0.86 

1.0 
mg/l 

1.5 mg/l 

II Bacteriological 

17. 

Fecal 
Coliform 
(MPN/100 
ml) 

MPN/

100ml 7 4 7 - - 

18. 

Total 
Coliform 
(MPN/100 
ml) 

MPN/

100ml 
39 20 28 

Shall not 
be 
detectable 
in any 100 
ml sample 

- 

III Heavy Metals 

19. 
Chromium (as 
Cr) 

mg/L 
BDL BDL BDL 

0.05 
mg/l 

No 
Relaxation 

20. 
Manganese 
(as Mn) 

mg/L 
0.001 0.001 0.001 

0.1 
mg/l 

0.3 mg/l 

21. Iron (as Fe) 
mg/L 

0.011 0.015 0.008 
0.3 
mg/l 

No 
Relaxation 

22. Nickel (as Ni) 
mg/L 

0.001 0.001 0.001 
0.02 
mg/l 

No 
Relaxation 

23. 
Copper (as 
Cu) 

mg/L 
0.001 0.002 0.001 

0.05 
m/l 

1.5 mg/l 

24. Zinc (as Zn) 
mg/L 

0.002 0.005 0.002 5 mg/l 15 mg/l 

25. 
Arsenic (as 
As) 

mg/L 
0.001 0.001 0.001 

0.01 
mg/l 

0.05 mg/l 

26. 
Cadmium (as 
Cd) 

mg/L 
BDL BDL BDL 

0.003 
mg/l 

No 
Relaxation 

27. Lead (as Pb) 
mg/L 

BDL BDL BDL 
0.01 
mg/l 

No 
Relaxation 

28. 
Mercury (as 
Hg) 

mg/L 
0.0002 0.0001 BDL 

0.001 
mg/l 

No 
Relaxation 
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IV.Pesticides Unit W-145 W-146 W-147 Limit 

1. Alpha – BHC µg/l BLQ BLQ BLQ 0.01  

2. Beta– BHC µg/l BLQ BLQ BLQ 0.04   

3. Gamma – BHC µg/l BLQ BLQ BLQ 2.0   

4. 4,4’ – DDD µg/l BLQ BLQ BLQ 1.0   

5. 4,4’ – DDE µg/l BLQ BLQ BLQ 1.0   

6. 4,4’ – DDT µg/l BLQ BLQ BLQ 1.0   

7. Aldrin µg/l BLQ BLQ BLQ 0.03   

8. Dieldrin µg/l BLQ BLQ BLQ 0.03   

9. Endosulfan – I µg/l BLQ BLQ BLQ 0.4   

10. Endosulfan Sulfate µg/l BLQ BLQ BLQ 0.4   

11. Endrin µg/l BLQ BLQ BLQ -- 

12. Heptachlor µg/l BLQ BLQ BLQ -- 

13 Heptachlorapoxide µg/l BLQ BLQ BLQ -- 

14. Methoxychlor µg/l BLQ BLQ BLQ -- 

15. Endosulfan – II µg/l BLQ BLQ BLQ 0.4  µg/l 

16. Delta  – BHC µg/l BLQ BLQ BLQ 0.04  µg/l 

17. Endrin Aldehyde µg/l BLQ BLQ BLQ -- 

 

Note: BLQ  (Below Limit of Quantation (0.05µg/l) 

The Inlet drain water samples are collected from the following locations : 

W – 210 : Sample collected from Inlet drain of Mudasarlova Reservoir in West side 

The analysis results are tabulated below : 

S. 
No. 

Parameter Unit 
W-
210 

Drinking Water 
Specification: IS: 10500: 
2012 Requirement 
Require
ment 
(Accepta
ble 
Limit) 

Permissible 
Limit in the 
absence of 
alternate 
source  

1. pH 
-- 

6.85 6.5-8.5 
No 
Relaxation 

2. 
Electrical 
Conductivity  

µS/cm 749 -- -- 

3. Dissolved Oxygen -- 1.8 -- -- 
4. Total Dissolved Solids mg/l 480 500 mg/l 2000 mg/l 

5. 
Biochemical Oxygen 
Demand 

mg/l 
4.2 -- -- 

6. Chloride (as Cl) mg/l 83.1 250 mg/l 1000 mg/l 

7. 
Total Alkalinity (as 
CaCO3) 

mg/l 
196 200 mg/l 600 mg/l 

8. 
Total Hardness (as 
CaCO3) 

mg/l 
180 200 mg/l 600 mg/l 

21



22 | P a g e  

9. Calcium (as Ca) mg/l 32.0 75 mg/l 200 mg/l 
10. Magnesium (as Mg) mg/l 24.3 30 mg/l 100 mg/l 

11. Nitrate (as NO3) 
mg/l 

3.84 45 mg/l 
No 
Relaxation 

12. 
Nitrite Nitrogen  (as 
NO2-N) 

mg/l 
0.25 -- -- 

13 
Ammonical Nitrogen 
(as NH3-N) 

mg/l 
0.16 -- -- 

14. Phosphate (as P) mg/l 0.83 -- -- 
15. Sulphate (as SO4) mg/l 36.89 200 mg/l 400 mg/l 
16. Fluoride (as F) mg/l 0.35 1.0 mg/l 1.5 mg/l 

17. 
Fecal Coliform 
(MPN/100 ml) 

MPN/1
00ml 

15 - - 

18. 
Total Coliform 
(MPN/100 ml) 

MPN/1
00ml 

75 

Shall not 
be 
detectabl
e in any 
100 ml 
sample 

- 

19. Chromium (as Cr) 
mg/l 

BDL 0.05 mg/l 
No 
Relaxation 

20. Manganese (as Mn) mg/l 0.172 0.1 mg/l 0.3 mg/l 

21. Iron (as Fe) 
mg/l 

0.083 0.3 mg/l 
No 
Relaxation 

22. Nickel (as Ni) 
mg/l 

0.001 0.02 mg/l 
No 
Relaxation 

23. Copper (as Cu) mg/l 0.001 0.05 m/l 1.5 mg/l 
24. Zinc (as Zn) mg/l 0.002 5 mg/l 15 mg/l 
25. Arsenic (as As) mg/l 0.001 0.01 mg/l 0.05 mg/l 

26. Cadmium (as Cd) 
mg/l 

BDL 
0.003 
mg/l 

No 
Relaxation 

27. Lead (as Pb) 
mg/l 

BDL 0.01 mg/l 
No 
Relaxation 

28. Mercury (as Hg) 
mg/l 0.000

2 
0.001 
mg/l 

No 
Relaxation 

Pesticides Unit W-210 Limit 

1. Alpha – BHC µg/l BLQ 0.01  
2. Beta– BHC µg/l BLQ 0.04   
3. Gamma – BHC µg/l BLQ 2.0   
4. 4,4’ – DDD µg/l BLQ 1.0   
5. 4,4’ – DDE µg/l BLQ 1.0   
6. 4,4’ – DDT µg/l BLQ 1.0   
7. Aldrin µg/l BLQ 0.03   
8. Dieldrin µg/l BLQ 0.03   
9. Endosulfan – I µg/l BLQ 0.4   
10. Endosulfan Sulfate µg/l BLQ 0.4   
11. Endrin µg/l BLQ -- 
12. Heptachlor µg/l BLQ -- 
13 Heptachlorapoxide µg/l BLQ -- 
14. Methoxychlor µg/l BLQ -- 
15. Endosulfan – II µg/l BLQ 0.4  µg/l 
16. Delta  – BHC µg/l BLQ 0.04  µg/l 
17. Endrin Aldehyde µg/l BLQ -- 

BLQ: Below Limit of Quantation (0.05µg/l) 
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The Sediment collection samples are collected from the reservoir & Inlet drains 

joining the Reservoir at the following locations : 

SL-004: Sediment  sample collected from Mudasarlova Reservoir in East side 

SL-005: Sediment  sample collected from Mudasarlova Reservoir in North side 

SL-006: Sediment  sample collected from Mudasarlova Reservoir in South side 

SL-020: Sediment Sample collected from Inlet drain to Mudasarlova Reservoir in 

West side 

The analysis results are tabulated below : 

S.No. Parameter Unit SL-004 SL-005 SL-006 SL-020 

1.  pH -- 7.60 7.58 7.72 7.62 

2.  
Chromium 
(as Cr)  

mg/kg 0.92 0.22 0.84 23.76 

3.  
Nickel (as 
Ni)  

mg/kg 6.20 0.18 4.67 9.11 

4.  
Copper (as 
Cu) 

mg/kg 2.13 0.67 2.15 7.77 

5.  Zinc (as Zn)  mg/kg 19.47 2.13 15.35 36.87 

6.  
Arsenic (as 
As)  

mg/kg 0.79 0.06 0.22 0.86 

7.  
Cadmium (as 
Cd) 

mg/kg 0.05 0.01 0.06 BDL 

8.  Lead (as Pb)  mg/kg 1.54 0.20 1.22 6.11 

9.  
Mercury (as 
Hg) 

mg/kg 0.02 0.01 0.03 0.06 

 

Water quality 

 APPCB collected water samples at different locations in the reservoir and 

analyzed for physico chemical  (16 parameters), Bacteriological  (2 

parameters),heavy metals(10 parameters)and pesticides (17 parameters).As per 

the analysis of the samples, it is observed that the physico chemical parameters 

and heavy metals are within the prescribed standards of drinking water as per IS 
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10500 : 2012. Presence of Pesticides is not detected. It is common phenomenon to 

find total coliforms in reservoirs storing surface water. All municipalities employ 

disinfection through chlorination to eliminate coliforms and also pathogens if any 

in the drinking water before supplying to public. Hence the water of Mudasarlova 

Reservior is fit for drinking purpose after disinfection. The analysis also indicates 

no contribution of industrial wastewater. 

 

Drain water quality  

 APPCB collected sample from the inlet drain joining the reservoir and 

analyzed for physico chemical (16 parameters), Bacteriological (2 parameters), 

heavy metals (10 parameters) and pesticides (17 parameters). As per the analysis, 

all the physico chemical parameters and heavy metals are within the prescribed 

standards of drinking water as per IS 10500: 2012. Presence of Pesticides is not 

detected. BOD (4.2 mg/l) and total coli forms (75 MPN) are exceeding the drinking 

water standards. This may be due to sewage from nearby residential areas located 

in the catchment area of Mudasarlova. 

 

Sediment Quality 

 Sediment samples (4 No.s)  from drinking water reservoir and  from the 

inlet drain joining the reservoir were collected and analyzed for  heavy metals 

such as Chromium (0.22 to 23.76 mg/kg ), Nickel (018 to 9.11 mg/kg), Copper 

(0.67 to 7.77 mg/kg), Zinc (2.13 to 36.87 mg/kg), Arsenic ( 0.06 to 0.86 mg/kg) , 

Cadmium (0.01 to 0.06 mg/kg),  Lead (0.20  to 6.11 mg/kg), Mercury (0.01 to 0.06 

mg/kg). The concentrations of all the metals analysed in the sediments samples 

are below USEPA sediment standards and Threshold Effect concentration (below 

which adverse effects are not expected to occur) as per consensus based SQG 

enclosed as (Annexure II). 
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6.3.3. Raiwada Reservoir, Visakhapatnam District 

 

The water samples are collected from the following locations : 

W – 142: Sample collected from Raiwada Reservoir in Southeast side 

W – 143: Sample collected from Raiwada Reservoir in South side 

W-144 :   Sample collected from Raiwada Reservoir in Southwest side  

The analysis results are tabulated below : 

S.No. Parameter Unit 
W-
142 

W-
143 

W-
144 

Drinking Water 
Specification: IS: 10500: 
2012 Requirement 
Require
ment 
(Accept
able 
Limit) 

Permissible 
Limit in the 
absence of 
alternate 
source  

I. Physico Chemical: 

1. pH 
-- 

7.17 7.83 8.07 6.5-8.5 
No 
Relaxation 

2. 
Electrical 
Conductivity  

µS/cm 204 198 212 -- -- 

3. 
Dissolved 
Oxygen 

--` 6.6 7.0 7.3 
  

4. 
Total 
Dissolved 
Solids 

mg/l 140 136 148 
500 
mg/l 

2000 mg/l 

5. 
Biochemical 
Oxygen 
Demand 

mg/l 1.2 1.0 1.2 -- -- 

6. 
Chloride (as 
Cl) 

mg/l 
14.6 14.6 19.5 

250 
mg/l 

1000 mg/l 

7. 
Total 
Alkalinity (as 
CaCO3) 

mg/l 
116 112 112 

200 
mg/l 

600 mg/l 

8. 
Total Hardness 
(as CaCO3) 

mg/l 
96 88 100 

200 
mg/l 

600 mg/l 

9. 
Calcium (as 
Ca) 

mg/l 
19.2 17.6 20.8 75 mg/l 200 mg/l 

10. 
Magnesium (as 
Mg) 

mg/l 
11.66 10.69 11.66 30 mg/l 100 mg/l 

11. 
Nitrate (as 
NO3) 

mg/l 
1.08 1.14 1.28 45 mg/l 

No 
Relaxation 

12. 
Nitrite 
Nitrogen  (as 
NO2-N) 

mg/l 
BDL 0.01 BDL -- -- 

13 
Ammonical 
Nitrogen (as 
NH3-N) 

mg/l 
BDL BDL BDL -- -- 

14. 
Phosphate (as 
P) 

mg/l 
0.01 0.01 0.01 -- -- 
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15. 
Sulphate (as 
SO4) 

mg/l 
1.17 1.54 1.67 

200 
mg/l 

400 mg/l 

16. Fluoride (as F) 
mg/l 

0.33 0.19 0.49 
1.0 
mg/l 

1.5 mg/l 

II Bacteriological 

17. 
Fecal Coliform 
(MPN/100 ml) 

mg/l 
4 4 7 - - 

18. 
Total Coliform 
(MPN/100 ml) 

mg/l 

15 21 28 

Shall not 
be 
detectab
le in any 
100 ml 
sample 

- 

III Heavy Metals 

19. 
Chromium (as 
Cr) 

mg/l 
BDL BDL BDL 

0.05 
mg/l 

No 
Relaxation 

20. 
Manganese (as 
Mn) 

mg/l 
0.001 0.003 0.004 

0.1 
mg/l 

0.3 mg/l 

21. Iron (as Fe) 
mg/l 

0.011 0.015 0.015 
0.3 
mg/l 

No 
Relaxation 

22. Nickel (as Ni) 
mg/l 

BDL 0.001 0.001 
0.02 
mg/l 

No 
Relaxation 

23. Copper (as Cu) 
mg/l 

0.001 0.002 0.001 
0.05 
m/l 

1.5 mg/l 

24. Zinc (as Zn) mg/l 0.008 0.010 0.007 5 mg/l 15 mg/l 

25. Arsenic (as As) 
mg/l 

0.001 0.001 0.001 
0.01 
mg/l 

0.05 mg/l 

26. 
Cadmium (as 
Cd) 

mg/l 
BDL BDL BDL 

0.003 
mg/l 

No 
Relaxation 

27. Lead (as Pb) 
mg/l 

BDL BDL BDL 
0.01 
mg/l 

No 
Relaxation 

28. 
Mercury (as 
Hg) 

mg/l 
BDL BDL BDL 

0.001 
mg/l 

No 
Relaxation 

 

IV. Pesticides Unit 
W-
142 

W-
143 

W-
144 

Limit 

 
1. Alpha – BHC µg/l BLQ BLQ BLQ 0.01 

2. Beta– BHC µg/l BLQ BLQ BLQ 0.04 

3. Gamma – BHC µg/l BLQ BLQ BLQ 2.0 

4. 4,4’ – DDD µg/l BLQ BLQ BLQ 1.0 

5. 4,4’ – DDE µg/l BLQ BLQ BLQ 1.0 

6. 4,4’ – DDT µg/l BLQ BLQ BLQ 1.0 

7. Aldrin µg/l BLQ BLQ BLQ 0.03 

8. Dieldrin µg/l BLQ BLQ BLQ 0.03 

9. Endosulfan – I µg/l BLQ BLQ BLQ 0.4 

10. Endosulfan Sulfate µg/l BLQ BLQ BLQ 0.4 

11. Endrin µg/l BLQ BLQ BLQ -- 
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12. Heptachlor µg/l BLQ BLQ BLQ -- 

13 Heptachlorapoxide µg/l BLQ BLQ BLQ -- 

14. Methoxychlor µg/l BLQ BLQ BLQ -- 

15. Endosulfan – II µg/l BLQ BLQ BLQ 0.4  µg/l 

16. Delta  – BHC µg/l BLQ BLQ BLQ 0.04  µg/l 

17. Endrin Aldehyde µg/l BLQ BLQ BLQ -- 

Note: BLQ  (Below Limit of Quantation (0.05µg/l) 

The Inlet drain water samples are collected from the following locations : 

W – 212: Sample collected from Inlet drain of Raiwada Reservoir at  Jeenapadu village( west 

side) 

W – 213: Sample collected from Inlet drain to Raiwada Reservoir at Tamarabba village (North 

east side) 

The analysis results are tabulated below : 

S.No. Parameter Unit 
W-

212 

W-

213 

Drinking Water 

Specification: IS: 

10500: 2012 

Requirement 

Require

ment 

(Accept

able 

Limit) 

Permissible 

Limit in the 

absence of 

alternate 

source  

1. pH 
-- 

6.90 7.43 6.5-8.5 
No 
Relaxation 

2. 
Electrical 
Conductivity  

µS/cm 173 192 -- -- 

3. 
Dissolved 
Oxygen 

-- 6.4 6.8 -- -- 

4. 
Total Dissolved 
Solids 

mg/L 116 132 
500 
mg/l 

2000 mg/l 

5. 
Biochemical 
Oxygen 
Demand 

mg/L 1.2 1.0 -- -- 

6. Chloride (as Cl) mg/L 14.6 14.6 
250 
mg/l 

1000 mg/l 

7. 
Total Alkalinity 
(as CaCO3) 

mg/L 76 104 
200 
mg/l 

600 mg/l 

8. 
Total Hardness 
(as CaCO3) 

mg/L 60 80 
200 
mg/l 

600 mg/l 

9. Calcium (as Ca) mg/L 16.0 19.2 75 mg/l 200 mg/l 
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10. 
Magnesium (as 
Mg) 

mg/L 4.86 7.77 30 mg/l 100 mg/l 

11. 
Nitrate (as 
NO3) 

mg/L 1.48 1.60 45 mg/l 
No 
Relaxation 

12. 
Nitrite 
Nitrogen  (as 
NO2-N) 

mg/L 0.01 BDL -- -- 

13 
Ammonical 
Nitrogen (as 
NH3-N) 

mg/L BDL BDL -- -- 

14. 
Phosphate (as 
P) 

mg/L 0.03 BDL -- -- 

15. 
Sulphate (as 
SO4) 

mg/L 4.24 2.69 
200 
mg/l 

400 mg/l 

16. Fluoride (as F) mg/L BDL 0.09 1.0 mg/l 1.5 mg/l 

17. 
Fecal Coliform 
(MPN/100 ml) 

MPN/1
00ml 

4 4 
- 
Shall not 
be 
detectab
le in any 
100 ml 
sample 

- 

18. 
Total Coliform 
(MPN/100 ml) 

MPN/1
00ml 

21 20 - 

19. 
Chromium (as 
Cr) 

mg/L BDL BDL 
0.05 
mg/l 

No 
Relaxation 

20. 
Manganese (as 
Mn) 

mg/L 0.002 0.001 0.1 mg/l 0.3 mg/l 

21. Iron (as Fe) mg/L 0.067 0.028 0.3 mg/l 
No 
Relaxation 

22. Nickel (as Ni) mg/L 0.000 0.000 
0.02 
mg/l 

No 
Relaxation 

23. Copper (as Cu) mg/L 0.001 0.001 0.05 m/l 1.5 mg/l 

24. Zinc (as Zn) mg/L 0.001 0.003 5 mg/l 15 mg/l 

25. Arsenic (as As) mg/L BDL 0.001 
0.01 
mg/l 

0.05 mg/l 

26. 
Cadmium (as 
Cd) 

mg/L BDL BDL 
0.003 
mg/l 

No 
Relaxation 

27. Lead (as Pb) mg/L BDL BDL 
0.01 
mg/l 

No 
Relaxation 

28. 
Mercury (as 
Hg) 

mg/L BDL BDL 
0.001 
mg/l 

No 
Relaxation 

 

Pesticides Unit W-212 
W-
213 

Limit 

1. Alpha – BHC µg/l BLQ BLQ 0.01  

2. Beta– BHC µg/l BLQ BLQ 0.04   

3. Gamma – BHC µg/l BLQ BLQ 2.0   

4. 4,4’ – DDD µg/l BLQ BLQ 1.0   

5. 4,4’ – DDE µg/l BLQ BLQ 1.0   
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6. 4,4’ – DDT µg/l BLQ BLQ 1.0   

7. Aldrin µg/l BLQ BLQ 0.03   

8. Dieldrin µg/l BLQ BLQ 0.03   

9. Endosulfan – I µg/l BLQ BLQ 0.4   

10. Endosulfan Sulfate µg/l BLQ BLQ 0.4   

11. Endrin µg/l BLQ BLQ -- 

12. Heptachlor µg/l BLQ BLQ -- 

13 Heptachlorapoxide µg/l BLQ BLQ -- 

14. Methoxychlor µg/l BLQ BLQ -- 

15. Endosulfan – II µg/l BLQ BLQ 0.4  µg/l 

16. Delta  – BHC µg/l BLQ BLQ 0.04  µg/l 

17. Endrin Aldehyde µg/l BLQ BLQ -- 

Note: BLQ  (Below Limit of Quantation (0.05µg/l)) 

The Sediment collection samples are collected from the reservoir & Inlet drains 

joining the Reservoir at the following locations : 

SL-010: Sediment Sample collected from Raiwada Reservoir in Southeast side 

SL-011: Sediment Sample collected from Raiwada Reservoir in South side 

SL-012: Sediment Sample collected from Raiwada Reservoir in Southwest side 

SL-022: Sediment Sample collected from Inlet drain of Raiwada Reservoir at Jeenapadu village 

(west side) 

SL-023: Sediment Sample collected from Inlet drain of Raiwada Reservoir at Tamarabba village 

(North east side) 

The analysis results are tabulated below :  

S.No. Parameter Unit SL-010 SL-011 SL-012 SL-022 SL-023 

1.  pH -- 7.34 7.29 7.19 6.68 6.53 

2.  
Chromium (as 
Cr)  

     
mg/kg 

16.12 13.25 16.55 12.37 10.30 

3.  Nickel (as Ni)  
     
mg/kg 

12.39 9.67 11.33 16.92 14.06 

4.  
Copper (as 
Cu) 

     
mg/kg 

22.24 12.48 15.17 14.35 13.64 

5.  Zinc (as Zn)  
     
mg/kg 

28.14 16.79 22.34 62.20 58.00 

6.  
Arsenic (as 
As)  

     
mg/kg 

1.53 0.86 1.03 3.17 2.23 

7.  Cadmium (as      0.07 0.05 0.05 BDL BDL 
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Water quality 
 APPCB collected water samples at different locations in the reservoir and 

anlaysed for physico chemical (16 parameters), Bacteriological (2 parameters), 

heavy metals (10 parameters) and pesticides (17 parameters). As per the analysis 

of the samples, it is observed that the physico chemical parameters and heavy 

metals are within the prescribed standards of drinking water as per IS 10500 : 

2012. Presence of Pesticides is not detected. It is common phenomenon to find 

total coliforms in reservoirs storing surface water. All municipalities employ 

disinfection through chlorination to eliminate coliforms and also pathogens if any 

in the drinking water before supplying to public. Hence the water of Raiwada 

Reservoir is fit for drinking purpose after disinfection. The analysis also indicates 

no contribution of industrial wastewater. 

 

Drain Water Quality  

 APPCB collected samples from the inlet drain of Raiwada reservoir and 

analyzed for physico chemical (16 parameters), Bacteriological (2 parameters), 

heavy metals (10 parameters) and pesticides (17 parameters). As per the analysis, 

it is observed that all the physico chemical parameters and heavy metals are 

within the prescribed standards of drinking water as per IS 10500 : 2012. 

Presence of Pesticides is not detected. It is common phenomenon to find total coli 

forms in surface water drains. The analysis also indicates no contribution of 

industrial wastewater. 

   

Sediment Quality 

 Sediment samples (5 No.s)  from drinking water reservoir and  from the inlet 

drain joining the reservoir were collected and analyzed for  heavy metals such as 

Cd) mg/kg 

8.  Lead (as Pb)  
     
mg/kg 

7.86 4.90 6.22 13.72 11.64 

9.  
Mercury (as 
Hg) 

     
mg/kg 

0.01 0.01 0.01 0.03 0.02 
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Chromium (10.32 to 16.55 mg/kg ), Nickel (9.67 to 16.92 mg/kg), Copper (12.48 to 22.24 

mg/kg), Zinc (16.76to 62.2 mg/kg), Arsenic ( 0.86 to 3.17 mg/kg) , Cadmium (0.05 to 0.07 

mg/kg),  Lead (4.90  to 13.72 mg/kg), Mercury (0.01 to 0.03 mg/kg). The concentrations 

of all the metals analysed in the sediments samples are below USEPA sediment standards 

and Threshold Effect concentration (below which adverse effects are not expected to 

occur) as per consensus based SQG enclosed as (Annexure II). 

 

6.3.4. Thatipudi  Reservoir, Vizianagram District 

 

The water samples are collected from the following locations : 

W-148: Sample collected from Thatipudi Reservoir in East side 

W-149: Sample collected from Thatipudi Reservoir in South side 

W-150: Sample collected from Thatipudi Reservoir in Southwest side  

The analysis results are tabulated below : 

S.No. Parameter Unit 
W-

148 

W-

149 

W-

150 

Drinking Water 

Specification: IS: 10500: 

2012 Requirement 

Require

ment 

(Accept

able 

Limit) 

Permissible 

Limit in the 

absence of 

alternate 

source 

I. Physico Chemical: 

1. pH -- 7.76 7.79 7.79 6.5-8.5 No Relaxation 

2. 
Electrical 
Conductivity  

µS/c
m 

244 241 249 -- -- 

3. 
Dissolved 
Oxygen 

-- 6.1 7.0 7.0 
  

4. 
Total Dissolved 
Solids 

mg/L 164 160 168 
500 
mg/l 

2000 mg/l 

5. 
Biochemical 
Oxygen Demand 

mg/L 1.2 1.2 1.4 -- -- 

6. Chlorides (as Cl) mg/L 14.6 14.6 14.6 
250 
mg/l 

1000 mg/l 

7. 
Total Alkalinity 
(as CaCO3) 

mg/L 136 136 140 
200 
mg/l 

600 mg/l 

8. Total Hardness mg/L 116 108 104 200 600 mg/l 
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(as CaCO3) mg/l 

9. Calcium (as Ca) mg/L 25.6 25.6 27.2 75 mg/l 200 mg/l 

10. 
Magnesium (as 
Mg) 

mg/L 
12.6
3 

10.6
9 

8.74 30 mg/l 100 mg/l 

11. Nitrate (as NO3) mg/L 1.12 1.02 1.16 45 mg/l No Relaxation 

12. 
Nitrite Nitrogen  
(as NO2-N) 

mg/L BDL BDL 0.01 -- -- 

13 
Ammonical 
Nitrogen (as 
NH3-N) 

mg/L BDL BDL BDL -- -- 

14. Phosphate (as P) mg/L 0.02 0.02 0.02 -- -- 

15. Sulphate (as SO4) mg/L 0.38 1.09 1.04 
200 
mg/l 

400 mg/l 

16. Fluoride (as F) mg/L 0.25 0.36 0.19 1.0 mg/l 1.5 mg/l 

II Bacteriological 

17. 
Fecal Coliform 

(MPN/100 ml) 

MPN/

100ml 
4 4 3 - - 

18. 
Total Coliform 

(MPN/100 ml) 

MPN/

100ml 
14 15 11 

Shall not 

be 

detectabl

e in any 

100 ml 

sample 

- 

III Heavy Metals 

19. 
Chromium (as 
Cr) 

mg/L BDL BDL BDL 0.05 mg/l 
No 
Relaxation 

20. 
Manganese (as 
Mn) 

mg/L BDL BDL 0.001 0.1 mg/l 0.3 mg/l 

21. Iron (as Fe) mg/L 0.012 0.013 0.014 0.3 mg/l 
No 
Relaxation 

22. Nickel (as Ni) mg/L 0.001 BDL 0.001 0.02 mg/l 
No 
Relaxation 

23. Copper (as Cu) mg/L BDL BDL 0.001 0.05 m/l 1.5 mg/l 

24. Zinc (as Zn) mg/L 0.003 0.002 0.004 5 mg/l 15 mg/l 

25. Arsenic (as As) mg/L 0.001 0.001 0.001 0.01 mg/l 0.05 mg/l 

26. 
Cadmium (as 
Cd) 

mg/L BDL BDL BDL 0.003 mg/l 
No 
Relaxation 

27. Lead (as Pb) mg/L BDL 0.002 BDL 0.01 mg/l 
No 
Relaxation 

28. 
Mercury (as 
Hg) 

mg/L BDL BDL BDL 0.001 mg/l 
No 
Relaxation 
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Note: BLQ (Below Limit of Quantation (0.05µg/l) 

The Inlet drain water samples are collected from the following locations : 

W – 214: Sample collected from Inlet drain of Thatipudi Reservoir at Kasipatnam 

Village 

The analysis results are tabulated below : 

S.No. Parameter Unit 
W-

214 

Drinking Water 

Specification: IS: 10500: 

2012 Requirement 

Requireme

nt 

(Acceptabl

e Limit) 

Permissible 

Limit in the 

absence of 

alternate 

source  

Pesticides Unit 
W-

148 

W-

149 

W-

150 
Limit 

IV. Pesticides 

1. Alpha – BHC µg/l BLQ BLQ BLQ 0.01  

2. Beta– BHC µg/l BLQ BLQ BLQ 0.04   

3. Gamma – BHC µg/l BLQ BLQ BLQ 2.0   

4. 4,4’ – DDD µg/l BLQ BLQ BLQ 1.0   

5. 4,4’ – DDE µg/l BLQ BLQ BLQ 1.0   

6. 4,4’ – DDT µg/l BLQ BLQ BLQ 1.0   

7. Aldrin µg/l BLQ BLQ BLQ 0.03   

8. Dieldrin µg/l BLQ BLQ BLQ 0.03   

9. Endosulfan – I µg/l BLQ BLQ BLQ 0.4   

10. Endosulfan Sulfate µg/l BLQ BLQ BLQ 0.4   

11. Endrin µg/l BLQ BLQ BLQ -- 

12. Heptachlor µg/l BLQ BLQ BLQ -- 

13 Heptachlorapoxide µg/l BLQ BLQ BLQ -- 

14. Methoxychlor µg/l BLQ BLQ BLQ -- 

15. Endosulfan – II µg/l BLQ BLQ BLQ 0.4  µg/l 

16. Delta  – BHC µg/l BLQ BLQ BLQ 0.04  µg/l 

17. Endrin Aldehyde µg/l BLQ BLQ BLQ -- 
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I. Physico Chemical: 

1. pH 
-- 

7.19 6.5-8.5 
No 
Relaxation 

2. 
Electrical 
Conductivity  

µS/cm 240 -- -- 

3. Dissolved Oxygen -- 7.0 -- -- 

4. 
Total Dissolved 
Solids 

mg/L 172 500 mg/l 2000 mg/l 

5. 
Biochemical 
Oxygen Demand 

mg/L 1.2 -- -- 

6. Chloride (as Cl) mg/L 14.6 250 mg/l 1000 mg/l 

7. 
Total Alkalinity (as 
CaCO3) 

mg/L 132 200 mg/l 600 mg/l 

8. 
Total Hardness (as 
CaCO3) 

mg/L 108 200 mg/l 600 mg/l 

9. Calcium (as Ca) mg/L 24.0 75 mg/l 200 mg/l 

10. Magnesium (as Mg) mg/L 
11.6
6 

30 mg/l 100 mg/l 

11. Nitrate (as NO3) mg/L 1.28 45 mg/l 
No 
Relaxation 

12. 
Nitrite Nitrogen  
(as NO2-N) 

mg/L 0.03 -- -- 

13 
Ammonical 
Nitrogen (as NH3-
N) 

mg/L BDL -- -- 

14. Phosphate (as P) mg/L 0.08 -- -- 

15. Sulphate (as SO4) mg/L 
17.2
2 

200 mg/l 400 mg/l 

16. Fluoride (as F) mg/L BDL 1.0 mg/l 1.5 mg/l 
II Bacteriological 

17. Fecal Coliform 
(MPN/100 ml) 

 
MPN/1
00ml 

7 - - 

18. 
Total Coliform 
(MPN/100 ml) 

 
MPN/1
00ml 23 

Shall not be 
detectable 
in any 100 
ml sample 

- 

III Heavy Metals 

19. Chromium (as Cr) 
mg/L 

BDL 0.05 mg/l 
No 
Relaxation 

20. Manganese (as Mn) 
mg/L 

0.001 0.1 mg/l 0.3 mg/l 

21. Iron (as Fe) 
mg/L 

0.025 0.3 mg/l 
No 
Relaxation 

22. Nickel (as Ni) 
mg/L 

0.009 0.02 mg/l 
No 
Relaxation 

23. Copper (as Cu) 
mg/L 

0.003 0.05 m/l 1.5 mg/l 

24. Zinc (as Zn) 
mg/L 

0.021 5 mg/l 15 mg/l 

25. Arsenic (as As) 
mg/L 

BDL 0.01 mg/l 0.05 mg/l 

26. Cadmium (as Cd) 
mg/L 

BDL 0.003 mg/l 
No 
Relaxation 
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27. Lead (as Pb) 
mg/L 

BDL 0.01 mg/l 
No 
Relaxation 

28. Mercury (as Hg) 
mg/L 0.000

3 
0.001 mg/l 

No 
Relaxation 

 

S. No. Parameter Unit W-214 Limit 

IV.Pesticides 

1. Alpha – BHC µg/l BLQ 0.01  
2. Beta– BHC µg/l BLQ 0.04   
3. Gamma – BHC µg/l BLQ 2.0   
4. 4,4’ – DDD µg/l BLQ 1.0   
5. 4,4’ – DDE µg/l BLQ 1.0   
6. 4,4’ – DDT µg/l BLQ 1.0   
7. Aldrin µg/l BLQ 0.03   
8. Dieldrin µg/l BLQ 0.03   
9. Endosulfan – I µg/l BLQ 0.4   
10. Endosulfan Sulfate µg/l BLQ 0.4   
11. Endrin µg/l BLQ -- 
12. Heptachlor µg/l BLQ -- 
13 Heptachlorapoxide µg/l BLQ -- 
14. Methoxychlor µg/l BLQ -- 
15. Endosulfan – II µg/l BLQ 0.4  µg/l 
16. Delta  – BHC µg/l BLQ 0.04  µg/l 
17. Endrin Aldehyde µg/l BLQ -- 

 

Note: BLQ (Below Limit of Quantation (0.05µg/l)) 

The Sediment collection samples are collected from the reservoir & Inlet drains 

joining the Reservoir at the following locations : 

SL-007: Sediment Sample collected from Thatipudi Reservoir in East side 

SL-008: Sediment Sample collected from Thatipudi  Reservoir in South side 

SL-009: Sediment Sample collected from Thatipudi Reservoir in Southwest side 

SL-024: Sediment Sample collected from inlet drain to Thatipudi Reservoir at 

Kasipatnam village  

The analysis results are tabulated below : 

S.No. Parameter Unit SL-007 SL-008 SL-009 SL-024 

1.  pH -- 7.52 7.37 7.32 6.57 
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2.  
Chromium 
(as Cr)  

     
mg/kg 

11.05 8.26 11.01 10.53 

3.  Nickel (as Ni)  
     
mg/kg 

7.63 3.17 6.18 17.99 

4.  
Copper (as 
Cu) 

     
mg/kg 

6.48 3.06 4.44 23.82 

5.  Zinc (as Zn)  
     
mg/kg 

11.47 8.01 12.00 41.78 

6.  
Arsenic (as 
As)  

     
mg/kg 

0.42 0.25 0.42 3.57 

7.  
Cadmium (as 
Cd) 

     
mg/kg 

0.02 0.02 0.02 BDL 

8.  Lead (as Pb)  
     
mg/kg 

6.04 2.95 6.72 8.77 

9.  
Mercury  (as 
Hg) 

     
mg/kg 

0.01 0.02 0.01 0.06 

 

Water quality 

 APPCB collected water samples at different locations in the reservoir and 

anlaysed for physico chemical  (16 parameters), Bacteriological  (2 

parameters),heavy metals(10 parameters)and pesticides (17 parameters).As per 

the analysis of the samples, it is observed that the physico chemical parameters 

and heavy metals are within the prescribed standards of drinking water as per IS 

10500 : 2012. Presence of Pesticides is not detected. It is common phenomenon to 

find total coli forms in reservoirs storing surface water. All municipalities employ 

disinfection through chlorination to eliminate coliforms and also pathogens if any 

in the drinking water before supplying to public. Hence the water of Tatipudi 

Reservior is fit for drinking purpose after disinfection. The analysis also indicates 

no contribution of industrial wastewater. 

 

Drain Water Quality  

APPCB collected samples from the inlet drain of Thatipudi reservoir and analyzed 

for physico chemical (16 parameters), Bacteriological (2 parameters), heavy 

metals (10 parameters) and pesticides (17 parameters). As per the analysis, it is 

observed that all the physico chemical parameters and heavy metals are within the 

prescribed standards of drinking water as per IS 10500 : 2012. Presence of 
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Pesticides is not detected. It is common phenomenon to find total coli forms in 

surface water drains. The analysis also indicates no contribution of industrial 

wastewater. 

 

Sediment Quality 

 Sediment samples (4 No.s)  from drinking water reservoir and  from the 

inlet drain joining the reservoir were collected and analyzed for  heavy metals 

such as Chromium (8.26 to 11.05 mg/kg ), Nickel (3.17 to 17.99 mg/kg), Copper 

(3.06 to 23.82 mg/kg), Zinc (8.01 to 41.78 mg/kg), Arsenic ( 0.25 to 0.42 mg/kg) , 

Cadmium (BDL to 0.02 mg/kg),  Lead (2.95  to 8.77 mg/kg), Mercury (0.01 to 0.06 

mg/kg). The concentrations of all the metals analysed in the sediments samples 

are below USEPA sediment standards and Threshold Effect concentration (below 

which adverse effects are not expected to occur) as per consensus based SQG 

enclosed as (Annexure II). 

 

6.3.5. GAMBHIRAM GEDDA RESERVOIR, VISAKHAPATNAM DISTRICT 

The water samples are collected from the following locations : 

W-139: Sample collected from Gambhiramgedda Reservoir in East side 

W-140: Sample collected from Gambhiramgedda Reservoir in South side  

W-141: Sample collected from Gambhiramgedda Reservoir in West side 

The analysis results are tabulated below : 

 

S. 
No. 

Parameter Unit 
W-
139 

W-
140 

W-
141 

Drinking Water 
Specification: IS: 10500: 
2012 Requirement 

Require
ment 
(Accepta
ble 

Permissible 
Limit in the 
absence of 
alternate 
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Limit) source  

I. Physico Chemical: 

1. pH 
-- 

7.14 7.10 7.15 6.5-8.5 
No 
Relaxation 

2. 
Electrical 
Conductivity 

µS/cm 477 568 572 -- -- 

3. 
Dissolved 
Oxygen 

-- 
7.5 6.0 4.6 

  

4. 
Total Dissolved 
Solids  

mg/L 316 372 384 
500 
mg/l 

2000 mg/l 

5. 
Biochemical 
Oxygen Demand 

mg/L 1.4 1.6 1.6 -- -- 

6. Chlorides (as Cl) mg/L 63.5 68.4 73.3 
250 
mg/l 

1000 mg/l 

7. 
Total Alkalinity 
(as CaCO3) 

mg/L 172 180 184 
200 
mg/l 

600 mg/l 

8. 
Total Hardness 
(as CaCO3) 

mg/L 116 156 156 
200 
mg/l 

600 mg/l 

9. Calcium (as Ca) mg/L 19.2 22.4 24.0 75 mg/l 200 mg/l 

10. 
Magnesium (as 
Mg) 

mg/L 16.52 24.3 23.32 30 mg/l 100 mg/l 

11. Nitrate (as NO3) mg/L 1.92 2.04 2.10 45 mg/l 
No 
Relaxation 

12. 
Nitrite Nitrogen  
(as NO2-N) 

mg/L 0.08 0.03 0.07 -- -- 

13 
Ammonical 
Nitrogen (as 
NH3-N) 

mg/L BDL BDL BDL -- -- 

14. 
Phosphate (as 
P) 

mg/L 0.03 0.02 0.03 -- -- 

15. 
Sulphate (as 
SO4) 

mg/L 18.82 35.19 40.81 
200 
mg/l 

400 mg/l 

16. Fluoride (as F) mg/L 0.56 0.64 0.59 1.0 mg/l 1.5 mg/l 

II. Bacteriological 

17. 
Fecal Coliform 
(MPN/100 ml) 

MPN/
100ml 

9 7 7 - - 

18. 
Total Coliform 
(MPN/100 ml) 

MPN/
100ml 

23 39 43 
Shall not 
be 
detectab

- 
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le in any 
100 ml 
sample 

III. Heavy Metals 

19. 
Chromium (as 
Cr) 

mg/L 0.001 BDL BDL 
0.05 
mg/l 

No 
Relaxation 

20. 
Manganese (as 
Mn) 

mg/L 0.001 0.002 0.003 
0.1 
mg/l 

0.3 mg/l 

21. Iron (as Fe) mg/L 0.011 0.014 0.021 
0.3 
mg/l 

No 
Relaxation 

22. Nickel (as Ni) mg/L 0.001 0.001 0.001 
0.02 
mg/l 

No 
Relaxation 

23. Copper (as Cu) mg/L 0.002 0.002 0.002 
0.05 
m/l 

1.5 mg/l 

24. Zinc (as Zn) mg/L 0.007 0.004 0.008 
5 
mg/l 

15 mg/l 

25. Arsenic (as As) mg/L 0.002 0.001 0.001 
0.01 
mg/l 

0.05 mg/l 

26. Cadmium (as Cd) mg/L BDL BDL BDL 
0.003 
mg/l 

No 
Relaxation 

27. Lead (as Pb) mg/L 0.001 BDL 0.001 
  

28. Mercury (as Hg) mg/L 0.0002 
0.000
1 

0.0002 
0.001 
mg/l 

No 
Relaxation 

Note: - All values are expressed in mg/l except pH, Conductivity, T.Coli & F. Coli 

IV. Pesticides 

1. Alpha – BHC µg/l BLQ BLQ BLQ 0.01 

2. Beta– BHC µg/l BLQ BLQ BLQ 0.04 

3. Gamma – BHC µg/l BLQ BLQ BLQ 2.0 

4. 4,4’ – DDD µg/l BLQ BLQ BLQ 1.0 

5. 4,4’ – DDE µg/l BLQ BLQ BLQ 1.0 

6. 4,4’ – DDT µg/l BLQ BLQ BLQ 1.0 

7. Aldrin µg/l BLQ BLQ BLQ 0.03 

8. Dieldrin µg/l BLQ BLQ BLQ 0.03 

9. Endosulfan – I µg/l BLQ BLQ BLQ 0.4 

10. 
Endosulfan 
Sulfate 

µg/l 
BLQ BLQ BLQ 0.4 

11. Endrin µg/l BLQ BLQ BLQ -- 

12. Heptachlor µg/l BLQ BLQ BLQ -- 

13 
Heptachlorap
oxide 

µg/l 
BLQ BLQ BLQ -- 

14. Methoxychlor µg/l BLQ BLQ BLQ -- 

15. 
Endosulfan – 
II 

µg/l 
BLQ BLQ BLQ 0.4  µg/l 

16. Delta  – BHC µg/l BLQ BLQ BLQ 0.04  µg/l 

17. 
Endrin 
Aldehyde 

µg/l 
BLQ BLQ BLQ -- 

 
Note: BLQ (Below Limit of Quantation (0.05µg/l) 
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The Inlet drain water samples are collected from the following locations : 

Sampling location: W-211: Sample collected from the Inlet drain joining the 

Gambhiramgedda  Reservoir in NorthWest side 

The analysis results are tabulated below : 

S. 

No. 
Parameter Unit 

 

W-211 

Drinking Water Specification: 
IS: 10500: 2012 Requirement 

Requirement 
(Acceptable 
Limit) 

Permissible 
Limit in the 
absence of 
alternate 
source  

I. Physico Chemical: 

1. pH 
-- 

6.89 6.5-8.5 
No 
Relaxation 

2. 
Electrical 
Conductivity  

µS/cm 434 -- -- 

3. Dissolved Oxygen -- 6.2 -- -- 

4. 
Total Dissolved 
Solids 

mg/L 
280 500 mg/l 2000 mg/l 

5. 
Biochemical Oxygen 
Demand 

mg/L 
2.4 -- -- 

6. Chloride (as Cl) mg/L 24.4 250 mg/l 1000 mg/l 

7. 
Total Alkalinity (as 
CaCO3) 

mg/L 
188 200 mg/l 600 mg/l 

8. 
Total Hardness (as 
CaCO3) 

mg/L 
180 200 mg/l 600 mg/l 

9. Calcium (as Ca) mg/L 36.8 75 mg/l 200 mg/l 

10. Magnesium (as Mg) mg/L 21.38 30 mg/l 100 mg/l 

11. Nitrate (as NO3) 
mg/L 

2.06 45 mg/l 
No 
Relaxation 

12. 
Nitrite Nitrogen  (as 
NO2-N) 

mg/L 
0.01 -- -- 

13 
Ammonical Nitrogen 
(as NH3-N) 

mg/L 
BDL -- -- 

14. Phosphate (as P) mg/L 0.03 -- -- 

15. Sulphate (as SO4) mg/L 48.91 200 mg/l 400 mg/l 

16. Fluoride (as F) mg/L 0.38 1.0 mg/l 1.5 mg/l 

II. Bacteriological 

17. 
Fecal Coliform 
(MPN/100 ml) 

 
9 - - 

18. 
Total Coliform 
(MPN/100 ml) 

MPN/ 
100ml 

28 

Shall not be 
detectable in 
any 100 ml 
sample 

- 
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III. Heavy Metals 

19. Chromium (as Cr) 
mg/l 

BDL 0.05 mg/l 
No 
Relaxation 

20. Manganese (as Mn) mg/l 0.048 0.1 mg/l 0.3 mg/l 

21. Iron (as Fe) 
mg/l 

0.035 0.3 mg/l 
No 
Relaxation 

22. Nickel (as Ni) 
mg/l 

0.001 0.02 mg/l 
No 
Relaxation 

23. Copper (as Cu) mg/l 0.001 0.05 m/l 1.5 mg/l 

24. Zinc (as Zn) mg/l 0.002 5 mg/l 15 mg/l 

25. Arsenic (as As) mg/l 0.001 0.01 mg/l 0.05 mg/l 

26. Cadmium (as Cd) 
mg/l 

BDL 0.003 mg/l 
No 
Relaxation 

27. Lead (as Pb) 
mg/l 

BDL 0.01 mg/l 
No 
Relaxation 

28. Mercury (as Hg) 
mg/l 0.000

3 
0.001 mg/l 

No 
Relaxation 

Note: - All values are expressed in mg/l except pH, Conductivity, T.Coli & F. Coli.          

IV.Pesticides 

1. Alpha – BHC µg/l BLQ 0.01  

2. Beta– BHC µg/l BLQ 0.04   

3. Gamma – BHC µg/l BLQ 2.0   

4. 4,4’ – DDD µg/l BLQ 1.0   

5. 4,4’ – DDE µg/l BLQ 1.0   

6. 4,4’ – DDT µg/l BLQ 1.0   

7. Aldrin µg/l BLQ 0.03   

8. Dieldrin µg/l BLQ 0.03   

9. Endosulfan – I µg/l BLQ 0.4   

10. Endosulfan Sulfate µg/l BLQ 0.4   

11. Endrin µg/l BLQ -- 

12. Heptachlor µg/l BLQ -- 

13 Heptachlorapoxide µg/l BLQ -- 

14. Methoxychlor µg/l BLQ -- 

15. Endosulfan – II µg/l BLQ 0.4  µg/l 

16. Delta  – BHC µg/l BLQ 0.04  µg/l 

17. Endrin Aldehyde µg/l BLQ -- 

Note : BLQ( Below Limit of Quantation (0.05µg/l) 

 

The Sediment collection samples are collected from the reservoir & Inlet drains 

joining the Reservoir at the following locations : 

SL-001 : Sediment Sample collected from the  Gambhiramgedda Reservoir in East 

side 
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SL-002 : Sediment Sample collected from the  Gambhiramgedda Reservoir in South 

side 

SL-003:Sediment Sample collected from the  Gambhiramgedda Reservoir in West 

side 

SL-021:Sample collected from Inlet drain to  Gambhiramgedda Reservoir in North 

West side 

The analysis results are tabulated below : 

S. No. Parameter Unit SL-001 SL-002 SL-003 SL-021 

1.  pH -- 7.42 7.48 7.54 7.82 

2.  
Chromium (as 
Cr)  

     
mg/kg 

12.55 12.07 10.58 16.96 

3.  Nickel (as Ni)  mg/kg 16.63 14.28 16.15 7.89 

4.  
Copper (as 
Cu) 

mg/kg 
21.15 19.96 19.58 9.46 

5.  Zinc (as Zn)  mg/kg 33.91 25.27 23.49 15.48 

6.  
Arsenic (as 
As)  

mg/kg 
0.98 1.71 1.29 0.60 

7.  
Cadmium (as 
Cd) 

mg/kg 
0.08 0.06 0.07 BDL 

8.  Lead (as Pb)  mg/kg 12.14 10.75 8.83 8.05 

9.  
Mercury (as 
Hg) 

mg/kg 
0.01 0.02 0.01 0.03 

 
  

Water quality 

 APPCB collected water samples at different locations in the reservoir and 

analyzed for physico chemical  (16 parameters), Bacteriological  (2 

parameters),heavy metals (10 parameters)and pesticides (17 parameters).As per 

the analysis of the samples, it is observed that the physico chemical parameters 

and heavy metals are within the prescribed standards of drinking water as per IS 

10500 : 2012. Presence of Pesticides is not detected. It is common phenomenon to 

find total coli forms in reservoirs storing surface water. All municipalities employ 

disinfection through chlorination to eliminate coliforms and also pathogens if any 

in the drinking water before supplying to public. Hence the water of 

Gambhiramgedda Reservior is fit for drinking purpose after disinfection. The 

analysis also indicates no contribution of industrial wastewater. 
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Drain Water Quality  

 APPCB collected sample from the inlet drain of Gambhiramgedda reservoir 

and analyzed for physico chemical (16 parameters), Bacteriological (2 

parameters), heavy metals (10 parameters) and pesticides (17 parameters). As 

per the analysis, it is observed that all the physico chemical parameters and heavy 

metals are within the prescribed standards of drinking water as per IS 10500: 

2012. Presence of Pesticides is not detected. It is common phenomenon to find 

total coli forms in surface water drains. The analysis also indicates no contribution 

of industrial wastewater. 

 

Sediment Quality 

 Sediment samples (4 No.s)  from drinking water reservoir and  from the 

inlet drain joining the reservoir were collected and analyzed for  heavy metals 

such as Chromium (10.58 to 16.96 mg/kg ), Nickel (7.89 to 16.63 mg/kg), Copper 

(9.46 to 21.15 mg/kg), Zinc (15.48 to 33.91 mg/kg), Arsenic ( 0.6 to 1.71 mg/kg) , 

Cadmium (BDL to 0.08 mg/kg),  Lead (8.05  to 12.14 mg/kg), Mercury (0.01 to 

0.03 mg/kg). The concentrations of all the metals analysed in the sediments 

samples are below USEPA sediment standards and Threshold Effect concentration 

(below which adverse effects are not expected to occur) as per consensus based 

SQG enclosed as (Annexure II). 

 

6.4. Conclusions on water quality of reservoirs :  

 Water quality is meeting all the physico – chemical, heavy metals and pesticides 

parameters except presence of coliforms as per IS 10500 standards of drinking 

water. However, water is fit for drinking after disinfection. 

 BOD is observed in the inlet drains of Meghadrigedda and Mudasarlova which 

may be due to sewage contamination. 
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