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ABBREVIATIONS

. No. Acronym Abbreviation
1 CPCB Central Pollution Control Board
2 GHMC Greater Hyderabad Municipal Corporation
3 GEC Groundwater Estimation Committee
4 HMWSSB Hyderabad Metropolitan Water Supply and Sewerage Board
5 IDPL Indian Drugs and Pharmaceuticals Limited
6 IDA Industrial Development Area
7 I&CAD Irrigation and Command Area Development
8 JETL Jeedimetla Effluent Treatment Plant
9 MRO Mandal Revenue Officer
10 MAGUD Municipal Administration and Urban Development
Department
11 NGT National Green Tribunal
12 NRSA National Remote Sensing Agency
13 ORR Outer Ring Road
14 PETL Patancheru Effluent Treatment Plant
15 PHED Public Health & Engineering Department
16 RDO Revenue Development Officer
17 RRC River Rejuvenation Committee
18 RD Rural Development
19 SPCB State Pollution Control Board
Telangana State Industrial Project Approval. and Self-
20 TS Ipass o
Certification System
21 TSPCB Telangana State Pollution Control Board
22 TS WLATA Act Telangana State Water, Land And Trees Authority Act
23 UTs Union Territories




S. No. Acronym Abbreviation
1. ASP Activated Sludge Process
2. BGL Below Ground Level
3. BIS Bureau of Indian Standards
4. BOD Bio-chemical Oxygen Demand
5. COD Chemical oxygen demand
6. CETP Common Effluent Treatment Plant
7. DPR Detailed project report
8. DO Dissolved oxygen
9. ETP Effluent Treatment Plant
10. EC Electrical Conductivity
11. EA Extended Aeration
12. FAL Facultative Lagoon
13. FPZ Flood Plain Zones
14. 1&D Interception and Diversion
15. KLD Kilo Liters per Day
16. LMD Lower Maneru Dam
17. LPCD Liters per capita per day
18. MLD Million Liters per day
19. MBR Membrane Bio-reactor
20. MPN Most Probable Number
21. MBBR Moving Bed Bio Film Reactor
22. MSW Municipal Solid Waste
23. NOP Not in Operation
24. 0&G Oil and Grease
25. OCEMS Online continuous effluent monitoring system
26. SBR Sequencing Batch Reactor
27. STP Sewage Treatment Plant
28. SAR Sodium Absorption Ratio
29. TPD Tons Per Day
30. TDS Total Dissolved Solids
31. TOC Total organic carbon
32. TSS Total suspended solids




33.
34.
35.
36.
37.

TSDF
UASB
uULB
WSP
ZLD

Treatment storage and disposal facility
Upflow Anaerobic Sludge Blanket Reactor
Urban Local Body

Waste Stabilization Pond

Zero Liquid Discharge
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Executive Summary

Preamble

Immediately after formation of Telangana State, the Government had taken several
measures and programmes having beneficial impact on environment. However, the
challenges offered by unplanned growth are tremendous and need continued efforts.
The present action plan has been prepared in deference to the directions given by
Hon’ble NGT for taking remedial action for rejuvenation of most polluted river

stretches in the country.

Current Status which led to the NGT order

The Hon’ble NGT noted that there are 351 river stretches in the country which are
not meeting the prescribed standards of BOD. Effective actions by PCBs in
performing their statutory obligations by taking appropriate action to achieve the
objects of the Water (Prevention and Control of Pollution) Act, 1974 would alleviate
the situation. Hon’ble NGT also directed that a River Rejuvenation Committee (RRC)
be constituted by the State Governments to prepare Action Plans for bringing all the
polluted river stretches to be fit at least for bathing purposes i.e., BOD < 3 mg/lI and
FC < 500 MPN/100 ml within 6 months from the date of finalisation of action plans
and RRC will also be the monitoring committee for execution of the action plan.

In this connection, the State level River Rejuvenation Committee was constituted on
29.11.2018. The work of preparation of action plan was entrusted to National
Environmental Engineering and Research Institution (NEERI), Hyderabad on
05.12.2018. The draft prepared by NEERI was discussed on 31.12.2018,
19.01.2019, 21.01.2019 and 25.01.2019 to meet the time limit of 31.01.2019 given
by the NGT. Due care has been taken to prepare the action plan in accordance with
the following directions given by NGT.

Hon’ble NGTs Specific Directives for preparation of an action plan

The proposed plan has been prepared covering:

(a) Recognition phase,

(b) Restoration phase,



(c) Protection phase, and
(d) Improvement phase, with speedy, definite, or specific timelines.

An attempt has been made that the components of the action plan incorporates and
addresses to the extent possible, the points mentioned below

o ldentification of polluting sources and dilution of pollutants in the
rivers/streams as per prescribed norms.

Functional status of STPsS/ETPs/CETPs,

Solid waste management and processing facilities,

Trade and sewage generated in the catchment area

o O o o

Issues related to groundwater extraction, rainwater harvesting,
groundwater recharging
o Protection and management of Flood Plain Zones (FPZs),
0 Maintaining minimum environmental flow of the river
o Plantations on both sides of the river.
x Setting up of biodiversity parks on flood plains
X Interception and diversion of sewage carrying drains to the STPs with
emphasis on utilization of treated sewage so as to minimise extraction of
ground or surface water.
X Interventions on watershed and catchment area for conservation and
recharge of rainwater
The following river stretches have been identified by CPCB for rejuvenation in
Telangana State

. BOD range/
S. | River Stretch . .
No. Name Identified Stretch Max. Values | Priority
in mg/I
Musi Hyderabad to Nalgonda 4.0 -60.0 I
2. Manjeera Gowdicharla to Nakkavagu 5.0-26 I

Gandilachapet to Sevalal Thanda
3. Nakkavagu _ 26 I
(Patancheru to Gowdicharla)

4. Karakavagu Along Palvancha 18 Il
5. Kinnerasani Along Palvancha 10 Y
6. Maneru Warangal to Somanpally 6.0-20.0 Il
7. Godavari Basar to Khammam 4.0-9.0 Y
8. Krishna Thangadi to Wadapally 5.0-6.0 Vv

(Source: River Stretches for Restoration of Water Quality, CPCB, New Delhi)



Further, the following ongoing initiatives in Telangana are contributing to the

improvement of the ecological system.

Mission Kakatiya :

Tank ecosystem has been an integral part of social fabric in Telangana. Historical
evidences reveal that Tank building activities started during pre Satavahana (271
BC, 231 BC). It attained excellence in Kakatiya period (1163 to 1323 AD). The
legacy and vision of Kakatiyas were carried forward by Kutub Shahis (1512 to 1687
A.D.), Asif Jahis (1723 to 1948 A.D.) rulers. A system known as Golusukattu
Chruvulu Vyavastha (Chain of Tanks) was followed ensuring flow of excess water to
another tank located at downstream. Mission Kakatiya was launched by the Govt. of
Telangana to rejuvenate the water bodies utilizing latest technologies and best
practices based on the wisdom of our ancestors. The state is taking steps for
rejuvenation of water bodies in a phased manner. This sustains the ground water

improving the yield of the wells and raises the water table in the catchment area.

Mission Bhagiratha:

To provide each household with a tap connection with an aim of providing safe and
sustainable piped drinking water supply from surface water sources viz., 100 LPCD
(litres per capita per day) for rural areas, 135 LPCD for Municipalities, 150 LPCD for
Municipal Corporations. 10% of water in all Irrigation sources reserved for Drinking
Water to meet the objectives of this scheme. 10% of the Quantity of this scheme is

allocated for Industrial requirements.

Haritha Haram:

* In order to enhance the green cover, Government of Telangana have
launched a flag ship programme “Telanganaku Haritha Haaram (THH)” in the
year 2014-15 for plantation of saplings throughout the state through block
plantations, avenue plantations, peripheral trenches, forest urban parks and
assisted natural approach. Green belt development along the river banks,
irrigation canals and bund planting had also been taken up. Details of year-
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wise Plantations: 15.86 Cr (2015-16), 31.67 Cr (2016-17), 34.07 Cr (2017-
18) and 100 Cr. (2018-19 proposed).

Efforts are also made to ensure community participation and ownership of
local population both in Mission Kakatiya and Haritha Haram.
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Irrigation Projects:

Telangana government is according highest priority to provide development of water
resources meeting the requirements of farmers with objective to create irrigation
potential to an area of 125 lakh acres (50 lakh ha), provide assured bulk sources for
Mission Bhagiratha and supply of Industrial water. This is expected to mitigate the
frequent droughts faced by the state. Upon completion of the ongoing projects the
entire environment and greenery would be greatly improved. Correspondingly, the
ground water status across the state will be substantially improved.

Rain Water Harvesting:

In order to recharge aquifers various rain water harvesting schemes are
implemented by the state like construction of check dams, percolation tanks, farm
pond and recharge shaft, etc., which are helping to raise the water table and improve

the water quality.
Musi River Revitalization

With an objective to revive, protect & rejuvenate the Musi River which is Priority |
polluted river stretches identified in the state. The government has taken up for
cleaning the stretch in the Hyderabad city of a length of 57.5 kms through a dedicated
SPV called Musi Riverfront Development Corporation in the year 2017. The Project
objectives include, inter-alia, restoration and conservation of Hyderabad’'s Musi River
corridor aiming at restoration of ecosystems, habitats including flora and fauna and
revitalisation of the quality of water, preservation of green spaces, promotion of
Heritage / Conservation trails along the river bed.

In the recognition phase, characteristics of the rivers in Deccan Plateau have been
kept in view while identifying the sources of pollution which are mainly Sewerage and
industrial effluents. Baring Godavari and Krishna, most of the river stretches in
Telangana are seasonal in nature and the flow is during rainy months only. In fact
even Godavari and Krishna rivers which are otherwise considered perennial, there is
hardly any flow during the lean months. As a case in point, Musi river flows during 3

months of monsoon and there is no fresh water flow during the remaining months of
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the year. ltis, therefore, proposed to deal with the question of environmental flow on

a different footing in comparison to that in perennial rivers.

The rivers, Musi and Manjeera in Telangana are seasonal in nature and there is
hardly any flow during the lean months except domestic treated and untreated
sewage. The flow is during rainy months only. Nakkavagu is essentially a drain
carrying domestic untreated sewage from nearby villages as well as towns and joins
River Manjeera. The task team of CPCB suggested to combine the action plan
related to River Manjeera and Nakkavagu, as the later is only a drain. Accordingly,
the action plan proposed for Nakkavagu is merged with River Manjeera. As
mentioned above, Musi river flows during 3 months of monsoon and there is no fresh
water flow during the remaining months of the year. Itis, therefore, proposed to deal
with the question of environmental flow on a different footing in comparison to that in
perennial rivers. The E-flows requirements are indicated to be maintained having
suitable water quality to take bath and maintain biodiversity and maintain ecosystem.
In the absence of any latest studies related to E-flow in polluted river stretches,
Irrigation Department has planned to install flow meters to measure the flow.

The E-flow for Musi and Manjeera river stretches are calculated as per procedure
indicated by WQAA (Water Quality Assessment Authority, 2003) and is empirical in
nature. The main issue is non-availability of lean flows owing to non-perinneal nature
of the rivers other than River Krishna and River Godavari resulting in zero flows in 8-
9 months in a year. In such rivers, the only option is to ensure fully treated sewage
and industrial effluents are to be released in the rivers. As the BOD of treated
sewage after secondary and tertiary treatment will be about 30 mg/l and 10 mg/I
respectively, therefore achieving the river water quality to bathing water standards of
3 mg/l is not feasible due to absence of fresh water flow in Musi and Manjeera rivers.
Hence, the objective of implementation of the action plan is to maintain irrigation
standards so that the treated wastewater can be partly re-used for different purposes
(Gardening, Industrial usage etc) and the remaining water for irrigation.
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Action Plan

Based on the study conducted on Musi and Manjeera river stretches, in tune with the
model followed in the case of Hindon River and directives given by the Hon’ble NGT
through their orders, a specific action plan has been prepared for each polluted river
stretch. As can be seen from the action plans the pollution through industrial
effluents is controlled by way of ensuring treatment of the effluents in ETPs / CETPs
through close monitoring.

However, the main cause of pollution being the domestic sewage joining both Musi
and Manjeera river stretches ultimately either with partial treatment or no treatment.
At present 725.8 MLD of domestic wastewater is being treated with the existing
STPs and in the present action plan it is proposed to put in place 32 STPs (21 along
Musi and 11 along Manjeera/Nakkavagu basin) with different capacities to augment
the existing STPs for complete treatment of all the wastewater generated by
installing at various locations. The total additional treatment capacity of 971 MLD
(For both River Musi and Manjeera) with an investment of Rs. 2,52,530 Lakhs (these
estimates are based on next 10 years (2029) population growth by considering
census and a decadal growth of 30% will be experienced). These are only rough
estimates and indicative figures. However, the exact figures with regard to capacity
and financials would vary based on the technology and design of STPs at the time of
preparation of DPRs.

Table 1. Proposed STPs and co st*:

. No. of Capacity** Estimated
S.No. Name of the Stretch Population* ST.Ps (MLD) Cost**
(Rs. Lakhs)
MUSI — Priority |
1 Hyderabad — Nalgonda 7424894 21 900 2,34,000
(Osmansagar to Wadapally)
Manjeera-Nakkavagu — Priority Il 09+
2 (Goudicharlapet to Manjeera D/s) 664391 02(WSP) 70.5+0.5 18,530
Grand Total 30+2 971 2,52,530

* Populati on as per 2011 census plus (+) 3 0% growth is considered.

** Source: HMWS&SB and CPCB guidelines.
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Government of Telangana, vide G.0.Ms.No. 176 dated 28" Sept, 2018, has issued a
policy on Faecal Sludge and Septage Management (FSSM) and encouraged all
Urban Local Bodies (ULBs) to establish Faecal Sludge Treatment Plants (FSTPs) or
promote co-treatment of faecal sludge at the existing sewage treatment plants.
Hyderabad is the first city in the country where all the 18 STPs in the city will be co-
treating the faecal sludge collected from septic tanks. HMWS&SB proposes to cover
the sewer network for the entire Hyderabad city. Accordingly, the septage transfer

through trucks will be reduced gradually along with the improved sewer network.

Further, an assessment of the health of population, awareness through education
institutions and IEC programmes, relocation of slums, involvement of citizens, river
community management groups, NGOs and other stake holder groups in
maintaining the river quality, avoidance of deforestation in the catchment areas,
planting of indigenous species, injection wells and rejuvenation of lakes/ponds are

also envisaged as part of the action plan.

The action plan also mandates effective implementation of Solid Waste Management
Rules, Plastic Waste Management Rules, E-waste Management Rules,Bio-medical
Waste Management Rules Hazardous Waste Management Rulesapart from various
acts including the WALTA act.

Monitoring of Action Plan

Government of Telangana will take all necessary steps to implement the action plan
as per the directives of NGT and also based on the action plan adopted for River
Hindon. Telangana Government will also ensure transparency during the whole
implementation period of the action plan. Various factors like weather conditions,
Government policies and decisions etc need to be considered during the action plan
implementation phase. The Government will time to time submit the substantive
progress of the action plan. The River Rejuvenation Committee constituted under the
Chairmanship of Chief Secretary, Telangana State Government will monitor the
proposed action plan and the District committee will monitor at the District level. The
action plan consists of the short-term and long-term action points to be implemented
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by the respective State Government agencies. The action plan along with the
implementing agencies is shown in the Table 2.

Government of Telangana in compliance to the directions issued by Hon’ble NGT
has submitted action plan to CPCB on 29.01.2019 for Rejuvenation of the polluted
river stretches and to bring all the polluted river stretches to be fit at least for bathing
purposes. Further, Telangana State Pollution Control Board (TSPCB) along with
CSIR-NEERI HZC staff has given presentation on Feb 11, 2019 to the task team of
CPCB at Delhi on polluted river stretches of Priority-I and Priority-1l i.e., River Musi,
Manjeera and Nakkavagu. The task team of CPCB has examined the report and
recommended the action plan of Telangana State subject to conditions. Further, itis
advised to revise the action plans duly incorporating the following five suggestions
and to re-submit revised action plan after approval by RRC.

a) Septic management is to be included in the action plan of River Musi

b) Polluted stretches with improved water quality are to be declared as non-
polluted in the revised report

c) The task team suggested to combine action plan related to River Manjeera
and Nakkavagu

d) Groundwater Board and Irrigation Departments are required to rework on their
action plans and budget estimation

e) Revised action plans with timelines and estimated budget are requird to be
made for concurrence of RRC and for initiating further action

The above observations were duly addressed and incoroporated in the revised
report and placed before the RRC on March 13", 2019. Accordingly, RRC has
approved the revised report for further submission to CPCB. The compliance status

to the observations made by the task team of CPCB is presented in Annexure-TRR.
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Table 2. Action Plan for rejuvenation of River Musi

Nakkavagu (P - 1I)

(P - 1) and River Manjera -

Organization

responsible for Budget
S.No. Action Plan implementation of Timeline ERS. In
: akhs)
action plan
Industrial Pollution
Actions against the Already under
identified industries in implementation As part of
1. operation without TSPCB and to department
consents under air and continue as activity
water acts regular activity
Action against Industries
not installed ETPs or Already under
ETPs exist but not implementation As part of
2. operating or ETP outlet or TSPCB and to department
treated is not complying to continue as activity
the effluent discharge regular activity
standards or norms
; : implementation As part of
not in operation or closed
3. or temporarily closed to TSPCB and to department
. . continue as activity
remain close till further regular activity
orders of TSPCB 9
Sewage Treatment Plan and Disposal Plan
District wise estimation of
total sewage generation, Study awarded HMWS&SB
existing treatment and the report awarded the
capacities, quantum of MA&UD, HMWS&SB, | is about to be
1. ; . study to M/s.
disposal of sewage PHED (Urban areas) submitted Shah
presently through drains within 4
) Consultancy
and the gaps in sewage months
treatment capacity
To undertake the
measurement of flow of all
e presenty | | state aca,
2, Hting to p HMWS&SB, GHMC, 6 months -
load in river and to PHED (Urban areas)
formulate DPR for each
drain and corresponding
town
2,34,000/-
Design and execution of (River Musi)
STPs
3. Set up of new STPs at the HMWS&SB, GHMC, 36 months 18,530/-

. i PHED (Urban Area) :
desired locations and (Manjeera-
follow up of the same Nakkavagu)

Channelization including
4. diversion of sewage HMWS&SB, GHMC, 24 months i

generated from
villages/towns etc through

PHED (Urban Areas)
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I&D of all the drains
presently carrying sewage
and for ensuring proper
treatment of the upcoming
STPs

Implementation of the
faecal management with

L HMWS&SB 2 months 400/-
co-treatement facilitied at
various STPs
Groundwater Quality
Supply of potable water to HMWS&SB, GHMC, 1 month and to As part of
the affected communities Rural Water Supply :
; . o " e continue as Departmental
in the identified critical and Sanitation regular activity activit
blocks Department 9 y
Carrying assessment of
groundwater survey for 2 months and As part of
guality and to identify over SGWB to continue as | Departmental
exploited zones and regular activity activity
critical zones in the city
To ensure rain water
harvesting by the,
commercial and other
Institutions and _ SGWEB / GHMC / 3 mont_hs and As a part of
groundwater recharging TSPCB to continue as | departmental
with only clean water be regular activity activity
encouraged by
TSPCB/State Ground
Water Board
Periodical ground water
guality assessment and
remedial actions in case of
contaminated GW / TW / SGWB/ TSPCB/ t20 Tg:ttizi:gi dﬁs :rtprr?gn(tjgl
BW / HP and assessment State I&CAD regular activity pactivit
of the need for regulating 9 y
use of ground water for
irrigation purposes
726.25 (River
Musi)
Installation of piezometers
and recharge shafts SGWB 11 months 285.5 (River
Majeera-
Nakkavagu)
Flood Plain Zone
State I&CAD, As a:hpeart of
o : HMWS&SB, GHMC, | 1 month and to
Plantation in flood plain . Government
Rural Water Supply continue as .
zone o o Haritha
and Sanitation regular activity H
aram
Department
Programme
Checking encroachments | State I&CAD, GHMC, As a part of
) : 2 months departmental
in the flood plain zone Revenue Department L
activity
Proh_lb_ltlon qf dlspo_sal (_)f TSPCB, GHMC _Already und_er As a part of
municipal, bio-medical in implementation | departmental

XiX




drains and to activity
continue the
activity
Already under
Proh_lbltlon of disposal of TSPCB / State implementation | As a part of
Plastic, Hazardous and E- and to departmental
: . I&CAD : -
waste in drains continue the activity
activity
Notification of Flood Plain As a part of
State I&CAD 3 months departmental
Zone L
activity
Environmental Flow (E -flow
88/-
for water
level
measurement
at 8 locations
Measurement of flow of all (River Musi)
the drains meeting the | ~\yc/ state 18CAD | 6 months 33/-
river and maintenance of f
all records or water
level
measurement
at 3 locations
(River
Manjeer-
Nakkavagu)
Water and Irrigation
practises and organization | State I&CAD, GHMC,
3 months -

of awareness programmes
for the farmers

Revenue Department
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PERT Chart with p roposed timelines for Action Plan Implementation from J une, 2019
after the approval of action plan

Action Plan June- | Sep- | Dec2019- | March- | June- | Sep- | Dec2020- | March- | June- | Sep- | Dec

Aug Nov | Feb 2020 May Aug Nov | Feb 2021 May Aug Nov | 2021-
2019 | 2019 2020 2020 | 2020 2021 2021 | 2021 | Feb
2022

March -
May
2022

Identification of
location for
proposed STPs

Preparation of
DPR

Tender
finalisation and
award of work

Set up of STPs

Installation of
peizometers and
recharge shafts

Implementation
of fecal
management
with co-
treatment
facilties at
various STPs

Water Quality
sampling after
set up of STPs

Flow
measurements
of all the drains
and calculation
of E-flow

Preparation of
final report after
the
implementation
of the action
plan

Challenges that could hinder the progress of action plan:

The above action plan and the time lines mentioned would be contingent on the
availability of land for construction of STPs at the identified locations, the delays
involved in the process of removal of encroachments, land acquisition procedures
and litigation thereon. Allocation of finances to the various components of the action
plan involves legislative and administrative actions and predicting their timeliness
accurately may not be feasible. However the state government will leave no stone
unturned to meet the timelines as laid down by the Hon’ble NGT and the Action Plan

enumerated in the River Hindon.
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ACTION PLAN FOR REJUVENATION OF TELANGANA
RIVERS AS PER HON'BLE NGT DIRECTIVES

Chapter 1: Introduction

1.0 Preamble

Honourable National Green Tribunal (NGT) in the matter of Original
Application No. 673/2018 (M.A.No0.1777/2018) and Original Application No. 727/2018
(News item published in “The Hindu” authored by Shri Jacob Koshy Titled “More
river stretches are now critically polluted: CPCB”) filed by Dr.Tudilndrasena Reddy
&Anr. Versus Union of India &Ors. Issued on 20.09.2018 and further on 19.12.2018
has given the following directions which are reproduced as follows:

X The issue taken up for consideration in this matter is abatement of pollution in
351 river stretches in the country, identified as such by the Central Pollution
Control Board (CPCB). The said river stretches are not meeting the
prescribed standards of the water quality in terms of Bio-chemical Oxygen
Demand (BOD). Existence of polluted river stretches is evidence to show that
the State Pollution Control Boards (SPCBs) have failed to perform their
statutory obligation to take appropriate action to achieve the objects of the
Water (Prevention and Control of Pollution) Act, 1974.

X Having regard to the importance of the issue and in the light of judgments of
the Hon’ble Supreme Court, this Tribunal noted the need for steps to check
discharge of untreated sewage and effluents, plastic waste, e-waste, bio-
medical waste, municipal solid waste, diversion of river waters,
encroachments of catchment areas and floodplains, over drawal of
groundwater, river bank erosion on account of illegal sand mining. There is
need for installation of Effluent Treatment Plants (ETPs), Common Effluent
Treatment Plants (CETPs), Sewage Treatment Plants (STPs), Solid Waste
Treatment and processing facilities etc. It was also noted that BOD was
required to be less than 3.0 mg/l, Dissolved Oxygen more than 5.0 mg/l and
Faecal Coliform bacteria less than 500 MPN/100 ml.



x The Tribunal also noted that as per data published by the CPCB in January,
2018, 30,042 million litres per day (MLD) of domestic sewage is generated
from urban areas along the polluted river stretches. The installed sewage
treatment capacity is about 16,846 MLD, leaving a gap of about 13,196 MLD
(43.9%). There is a large gap in sewage treatment capacity and generation of
sewage in urban areas.

X The Tribunal also noted that on the one hand, there is need to enhance the
river flow through intervention on the water sheds/catchment areas for
conservation and recharge of rain water for subsequent releases during lean
flow period in a year and on the other hand, there in need to dilute the
pollutants in the rivers and streams so as reduce concentration to meet the
desired level of water quality and extent of flow as per prescribed norms. This
called for preparation of action plan including the water shed management by
way of (a) Recognition phase (b) Restoration phase (c) Protection phase (d)
Improvement phase. Attention was also required for agriculture and forest
management and production, forage production and pasture management,
socio-economic conditions to achieve the objectives of watershed

management.

National Green Tribunal (NGT) has therefore passed the following directions:

X Preparation of action plan for the restoration of water quality of the rivers by
taking into account the model action plan prepared for river Hindon

x Different actions to be taken for different categories of the priorities for the
action plan to deal with the source control, treatment of sewage, ground
water, regulation, activities in flood plain zone, e-flow and other issues.

X to constitute River Rejuvenation Committee (RRC) comprising of Directors of
Environment, Urban Development, Industries and Member Secretaries of the
SPCBs so as to identify pollution sources, functioning/status of
STPs/ETPs/CETP and solid waste management and processing facilities,
guantification and characterisation of solid waste, trade and sewage
generated in the catchment areas of polluted river stretch. The action plan is

to address issues relating to ground water extraction, adopting good irrigation



practices, protection and management of Flood Plain Zones (FPZ), rain water
harvesting, groundwater charging, maintaining minimum environmental flow of
river and plantation on both sides of the river, setting up of Bio-diversity
parks, interception and diversion of sewage carrying drains to the STP. The
Chief Secretaries of States were to be personally accountable for failure to
formulate the action plans.

Action plans to be prepared within two months with the contemplation that
water quality will be fit for bathing purposes within six months from the date of
the action plan. We are informed that out of 29 States and 7 Union Territories
(UTs), total of 16 States/UTs have prepared the draft action plans and 15
have failed to do so.

As already noted, contamination of water and deterioration of water quality
are matters to be taken seriously as they affect public health and right of
citizen to have access to potable drinking water. Unfortunately, in spite of
categorical directions of this Tribunal in the order dated 20.09.2018 based on
earlier judgments of the Hon’ble Supreme Court and this Tribunal, 15 States
and UTs have failed to carry out the order of this Tribunal. The said States
and UTs have not even taken the first requisite step of preparing an action
plan, showing total insensitivity to such a serious matter and public issue.
With great regret, we may be left with no opinion but to take coercive action, if
there is further failure.

We also find that for 16 States/UTs which have prepared action plans, the
action plans are not complete. Base line data has not been given, preparation
of action plans has been assigned to third parties, details of STPs etc. are
also not given, timelines given are too long, status of e-flow has not been
given, action plans are not proposed to be placed on websites to involve
educational and other institutions and the public at large. The said States/
UTs may now give revised reports on or before 31.01.2019 to CPCB after
complying with the deficiencies. The CPCB shall examine the action plans
and only if they meet the scientific and technical yardstick shall approve the
same and convey it to the respective States/UTs. The States/ UTs after its

approval shall place/host these action plans on the respective website giving



clear timelines for its execution, agencies responsible for its execution along
with the matching budgetary provisions.
By way of last opportunity, we extend the time for preparation of action plans
till 31.01.2019 with the stipulation that for every delay thereafter,
compensation for damage to the environment will be payable by each of the
States/ UTs at the rate of Rs. One Crore per month for each of the Priority-I
and Priority-Il stretches, Rs. 50 lacs per month for stretches in Priority- 1ll and
Rs. 25 lacs per month each for Priority-IV and Priority-V stretches. The
payment will be the responsibility of the Chief Secretaries of the
States/Administrators of the UTs and the amount may be recovered from the
erring officers. The CPCB may prominently place the names of the defaulting
States and UTs and a notice to this effect on its website.
The SPCBs and Pollution Control Committees of UTs may display the quality
of the water of polluted river stretches on their respective websites within one
month from today, along with action taken, if any, which may be revised every
three months. The CPCB may also display the water quality of the river
stretches and action/inaction by such States on its websites. It is made clear
that BOD will not be the sole criteria to determine whether a particular river
stretch is a polluted river stretch. Other parameters including Faecal Coliform
(FC) bacteria will also be the criteria for classifying a stretch as polluted or
otherwise. CPCB may devise within two weeks a mechanism for classification
wherein two criteria pollutants that is BOD and FC shall henceforth be basis of
classification in Priority Classes.
The CPCB may also examine whether river Rangpo in Sikkim falls in the
category of polluted river stretches and if it is so, CPCB may give appropriate
directions with regard to the said river also.
Any incomplete action plan will be treated as non-compliance. Performance
guarantees are to be furnished for implementation of action plans within the
above stipulated time to the satisfaction of Central Pollution Control Board in
the sum of:

f Rs. 15 crore for each of Priority | & Il stretches

f Rs. 10 crore for each of Priority 11l stretches

f Rs. 5 crore for each of Priority IV & V stretches



x The CPCB will be at liberty to take further coercive measures against the
States/UTs concerned and furnish a consolidated report to this Tribunal by
28.02.2019 by e-mail at ngt.filing@gmail.com.

Next date of hearing on the matter is scheduled on 08.04.2019.

Based on the above directives, Government of Telangana had constituted the
River Rejuvenation Committee (RRC) that will be the monitoring committee for the
execution of the action plan and will function under the supervision of Principal
Secretary, Environment of the Telangana state. Accordingly, Municipal
Administration and Urban Development Department (MA&UD), Government of
Telangana has issued Work Order to CSIR-National Environmental Engineering
Research Institute (NEERI), Hyderabad Zonal Centre vide Letter No. 2404/ TP&E.2
/2018 dated 05.12.2018 for preparing the action plan for the rejuvenation of polluted

stretch of Rivers in Telangana State based on the secondary data.

The Musi river stretch starting from Osman Sagar, Gandipet and ending at
Wadapally of Nalgonda District has been considered for preparation of action plan.
The Musi River Stretch is Priority-I (BOD Range/Max. value 4.0 — 60.0 mg/l) (Table
1.1). In River Manjeera polluted stretch, the start point and end point are fixed Near
Gaudicherla village, before (U/s)and after (D/s) the confluence point of Nakkavagu
with Manjeera, respectively. CPCB has selected the Manjeera river as 2" polluted
stretch under Priority-1l (BOD Range/Min - Max value, 5.0 - 26.0 mg/l) (Table 1.1).
As per the recommendations of the Task Team of CPCB (meeting held on Feb11-12,
2019 at CPCB, New Delhi), the Action Plan of Manjeera and Nakkavagu were
combined and a single action plan for Manjeera is prepared by retaining the action

plan proposed for Nakkavagu.



Table 1.1 Polluted River Stretches with BOD Level and priority of

the River

Stretches
River Stretc h - BOD range/ Max. .
S. No. Name Identified Stretch Values in mg/! Priority
1. Musi Hyderabad to Nalgonda 4.0 -60.0 I
2. Manjeera Gowdicharla to Nakkavagu 5.0-26 I
(Source: River Stretches for Restoration of Water Quality, CPCB, New Delhi)
The action plan for Priority — | & Il River stretch es has been suggested in the

following phases/chapters

Chapter 2: River Musi

in the report :

Stretch

Chapter 3: River M anjeera/Nakkavagu Stretch




RIVER MUSI STRETCH

(PRIORITY-I)



2.1 RECOGNITION PHASE OF RIVER MUSI STRETCH

In the present chapter, the various causes  for the pollution , the analysis of the
cause and its effect are discussed in detail.

2.1.0 River Musi

River Musi also called as Musinuru is a tributary of the River Krishna flowing
through Telangana State in India. The Musiriver gets its names from two streams
namely Moosa and Esi which converge at the Tipu Khan bridge in the Golconda
area. River Musi divides the city into new city and old city. The river originates from
Anantagiri Hills near Vikarabad District and joins River Krishna at Wadapally in
Nalgonda District. It has an aggregate length of 250 kms and it passes through
Hyderabad city. In the year 1920 and 1927, two lakes Osman Sagar and
HimayatSagarwere built, respectively, to prevent the city from flooding. Osman
Sagar has a storage capacity of 110 mcm (million cubic metres) a watershed of 738
sg. km. The Himayat Sagar has a storage capacity of 84 mcm and a watershed area
of 1311 sq. km. These two banks serve as the drinking water sources for Hyderabad
city.Hussain Sagar is the largest lake in the city covering an area of 4.4 sgq.km and
river Musi is the only river that flows through the centre of the city. As per

classification, River Musi falls under Priority-I for polluted river stretches.

2.1.1 Causes of River Musi Pollution

The main causes of Musi pollution are untreated domestic sewage and
treated industrial effluents discharged into the river. In addition to pollution,
encroachments also has become a sensitive issue over the years. In Musi watershed
area, some of the major industrial clusters are located in and around Nacharam,
Uppal, Cherlapally, Jeedimetla and Kukatpally areas covering 520 water polluting
industries. The major category of the industries is life sciences covering Pharma-bulk
drugs, formulations, vaccines, nutraceuticals, biologicals etc covering more than
50%. The other category of industries include dye intermediate, Textiles processing,
agro-based includes bakers, dairy and food processing, lubricants & Oil industries,
Electronics includes cables, wires and Panel boards, rubber, coir, floor and thread

mills, packing and packaging materials, solvent and spirits contributing their
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individual share. Most of the industries are treating their effluents through CETPs
located in the area. Major pharma industries have implemented Zero Liquid
Discharge (ZLD) system for treatment and recycle of treated wastewater in their own
premises.

In the present study, the watershed area starting from Osman Sagar to
Wadapally has been considered for preparation of action plan as per Hon’ble NGT
directives. The details of the initial starting and final ending points are given in the
Table 2.1.1 and depicted in Fig 2.1.1.

Fig 2.1.1 Location of Musi River Watershed



Table 2.1.1 Location de tails of the River Musi stretch

S.No. Details Name Latitude Longitude

1. Initial point | Osman Sagar, Gandipet | 17°22'47.5"N | 78°19'08.7"E

Wadapally (Confluence

2. Final point ) ) ) 16°41'37.6"N | 79°40'19.9"E
with River Krishna)

The Musi watershed covers an approximate area of 10,858 sg.km and
depicted in Fig 2.1.2. The length of the stretch is 224.058 km of which the stretch
from Osmansagar to Wadapally is about 140 km and Musi project is the main project
on the river Musi. The average rainfall in the catchment area is 758 mm/yr. The river

ultimately meets River Krishna at Wadapally. (Telangana State I&CAD Department).

Legend K
D River Musi

. River Musi Start Point
B N BN e km
O River Musi End Point

0 10 20 40 60 80

Fig 2.1.2 River Musi Watershed Map from Osman Sagar to Wadapally
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2.1.2 Sewerage status and Treatment

Several drains join River Musi at various points along its stretch. The details
of the drains along with the population details of the villages around the respective
drains are given in the Table 2.1.2. There are 27 drains joining the Musi river along
the whole stretch from Osman Sagar to Wadapally. The population of all the villages
around the respective drain has been calculated and accordingly the water
requirement for the villages is estimated by assuming 150 Ipcd as per HMW S&SB for
Metro City (Ref:https://www.hyderabadwater.gov.in/en/downloads/brochure-wide-
inners-11thmay_2017.pdf). Considering the sewage generation as 80% of the total
water requirement, the total present sewage generation along the Musi river stretch
calculated as per the 2011 population census (Table 2.1.2). Accordingly,
Government of Telangana has set up various STPs at designated locations in
Hyderabad city. The STPs are designated for treatment of sewage coming from
these drains and the confluence points drains adjoining Musi are depicted in Fig
2.1.3. Based on the last five decades population growth in the Musi watershed area,
the total sewage generation is estimated to be around 1625 MLD by the year 2029.
The present sewage treatment capacity is 725.8 MLD. Therefore, a gap of
approximately 900 MLD will arise by the year 2029.

11



Legend
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Fig. 2.1.3 Map showing major drains in the watershed area of the Musi River
stretch
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Table 2.1.2 Information about

Drains/ Nallas and villages along the Musi river

stretch
Population Solid
i oli
S:No | petails of Drain joining Latitude and of the Water Sewage Waste
the main river stretch Longitude of villages Requirement
the drain aroundthe | (nMLD) | (INMLD) | ronna0y
drain

17°22'25.96"N

1 Neknampur 3,37,310 50.6 40.5 101.19
78°22'43.58"E
17°22'15.91"N

2 Srimallenagar 2,09,599 31.4 25.2 62.88
78°24'40.22"E
17°22'17.39"N

3 Bapughat 4,94,042 74.1 59.3 148.21
78°24'54.88"E
17°21'32.60"N

4 Mir Alam 6,38,933 95.8 76.7 191.68
78°27'1.28"E
17°22'50.68"N

5 Musinagardobigalli 5,47,840 82.2 65.7 164.35
78°29'44.30"E
17°23'9.01"N

6 Sastrinagargolnaka 17,63,602 264.5 211.6 529.08
78°30'20.72"E
17°22'37.37"N

7 Saroornagar 6,99,359 104.9 83.9 209.81
78°31'55.43"E
17°23'24.20"N

8 Gayatrinagar 4,91,908 73.8 59.0 147.57
78°34'45.27"E
17°23'6.20"N

9 Gowrelly, Bacharam 1,75,162 26.3 21.0 52.55
78°40'25.45"E
17°24'3.94"N

10 Majarguda,Eedulabad 1,23,817 18.6 14.8 37.15
78°41'41.14"E
i 17°22'17.57"N

11 Wankamamidi, 1,16,581 117 9.3 34.97
Pochampalli 78°54'2 01"E
17°22'51.26"N

12 Chaitanyapuram 50,199 5.0 4.0 15.06
78°55'46.22"E
17°20'45.28"N

13 Gokaram 5999 0.6 0.5 1.80

78°59'31.10"E
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17°21'9.47"N

14 Thummakaguda 6179 0.6 0.5 1.85
79° 4'40.94"E
17°21'43.29"N

15 Gangapur 885 0.09 0.07 0.27
79° 6'33.38"E
17°20'24.66"N

16 | Pallewada,Munipampula 4056 0.4 0.3 1.22
79° 9'38.24"E
17°22'22.96"N

17 Dattappagudem 4192 0.4 0.3 1.26
79°13'42.40"E
17°21'39.99"N

18 Thurkapalle 2581 0.3 0.2 0.77
79°14'12.65"E
Lakshmidevikalva 17°21'5.52"N

19 (upstream multiple 4021 0.4 0.3 1.21
drains and sub drains) | 79°27'12.08"E
17°15'33.31"N

20 Vallabhapur 5117 0.5 0.4 1.54
79°29'26.86"E
17°10'23.09"N

21 Kethepally 8193 0.8 0.7 2.46
79°31'48.00"E
17° 3'6.34"N

22 Anajipuram 2272 0.2 0.2 0.68
79°35'59.39"E
17° 1'26.81"N

23 Ravulapenta 3542 0.4 0.3 1.06
79°35'51.84"E
16°58'22.00"N

24 N.Annaram 6181 0.6 0.5 1.85
79°37'2.23"E
16°56'53.09"N

25 Thakellapadu 2246 0.2 0.2 0.67
79°36'49.30"E
16°51'36.48"N

26 Chillepalli 3642 0.4 0.3 1.09
79°39'16.52"E
16°48'20.89"N

27 Guduru 3999 0.4 0.3 1.20

79°39'52.81"E

*Water requirement=Population*1 50 Ipcd

*Sewage Gen erated= 80% * Water Requirement

14




A brief outline of the various I&Ds, STPs along with the capacity and mode of
disposal is given in Tables 2.1.3 and 2.1.4 and shown in Figs. 2.1.4 and 2.1.5as per
the information provided by HMWSSB. At present, twenty two (22) STPs are
installed in Hyderabad city with total capacity of 725.8 MLD. Out of 22 STPs, five (5)
STPs dispose the treated sewage from respective STP to Musi river and the other
STPs dispose the treated water into the nearby tanks or lakes/ponds/talabs or reuse
the water for gardening purpose, etc. Two (2) STPs (Khairtabad STP and KIMS
STP) discharge the treated effluent into Hussain Sagar lake. The STP at Gopanpally
is under construction whereas the STPs at Krishna Kanth Park and Attapur-2 have

completed construction and ready for commissioning.
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Fig. 2.1.4 Map showing location of existing | & Ds along the Musi River stretch
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Fig. 2.1.5 Map showing location of existing STPs along the Musi River stretch
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Table 2.1.3 Existing 1&D Details

I&D location | &D capacity Diverted to
S.No I&D on Nalla _

(Coordinates) (MLD) the STP

17°22'17.39"N

1 Bapughat Nallah 30.2 Attapur
78°24'54.88"E
17°22'24.41"N

2 Mughalka Nallah 16.7 Mir Alam Tank
78°25'46.32"E
17°22'2.76'N Noor-

3 Puranapul Nallah (ps) 4 Mohammed
78°27'23.69" Kunta
17°22'6.01"N

4 Puranapul Nallah (North) 15 --
78°27'33.21"E

5 Afzal Sagar Nallah -- 20 --
17°23'13.12"N

6 Surplus Nallah 80 Amberpet

78°30'21.06"E
17°23'10.08"N

7 Golnaka Nallah 6.15 Amberpet

78°30'42.63"E
17°22'49.72"N

8 Patel Nagar Nallah 8.5 Amberpet

78°31'13.64"E

9 Ramanthapur Nallah - 10 Amberpet

Puranapool Part Il 17°22'2.12"N Noor-

10 5 Mohammed

(South) 78°27'33.67"E Kunta
17°22'4.91"N Noor-

11 BahadurpurNallah 37.6 Mohammed

78°27'46.71"E Kunta

12 Puranapul Nallah (south) - 5 --
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17°22'14.04'N Noor-
13 High Court Nallah 10 Mohammed
78°28'35.77"E Kunta
14 Muslimjung Nallah -- 5 --
17°22'48.44"N
15 Murki Nallah 45 Amberpet
78°29'43.16"E
17°22'35.31"N
16 Saroor Nagar Nallah 30 Amberpet
78°31'56.27"E
Table 2.1.4 Details about existing STPs along Musi river stretch
Quantity
of
: STP treated .
S.No. | STP location Capacity Treatment | sewage Mode of disposal from
(MLD) STP
method from
outlet of
STP
1 Nagole 172 UASB 172 Musi River
2 Attapur-I 23 SBR 51 Musi River
3 Attapur-II 51 SBR 51 Musi River
4 Khajakunta 12 MBBR 12 Pond
5 | Mir Alam Tank 10 EA 10 Miralam Tank as well as
gardening
Durgam Cheruvu and
water added at
6 DurgamCheruvu 5 EA 5 Shilparamam and KBR
park for gardening purpose
Noor-
7 Mohammed 4 EA 4 N M Kunta Lake
Kunta
8 Langer House 1.2 EA 1.2 Langer House Talab
. Bhairadha Cheruvu
9 Khajaguda 7.0 EA 7.0 (Manikonda Cheruvu)
UASB
10 Amberpet 339 followed 339 MUSI River
by FAL
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UASB
11 Nalla Cheruvu 30 followed 30 MUSI River
by FAL
EA
12 Pedda Cheruvu 10 (Tertiary 10 To Pedda Cheruvu Lake
(Nacharam)
Treatment)
EA
13 Patel Cheruvu 2.5 (Tertiary 2.5 To Patel Cheruvu Lake
Treatment)
EA
14 Saroornagar 25 (Tertiary 2.5 To Saroornagar Lake
Treatment)
EA
15 Safilguda 0.6 (Tertiary 0.6 To Safilguda Lake
Treatment)
16 Khairtabad 20 MBBR 20 Into Hussain Sagar Lake
17 KIMS 30 MBBR 30 Into Hussain Sagar Lake
18 Rangadhamuni 5 EA 5 Into Rangadhamuni
Cheruvu
19 Pragathinagar 25 MBBR 25 Pragathinagar Cheruvu
20 Krishna Kanth 0.5 EA 0.5 Ready for commissioning
Park
Gardening and discharging
21 Jalagam Vengal 0.5 EA 0.5 into small lake inside the
Rao Park
park
22 Gopanpally Under construction
Total STP capacity 725.8 MLD

Note: UASB: Upflow Anaerobic Sludge Blanket Reactor; SBR: Sequencing Batch Reactor; MBR: Membrane
Bio-reactor; MBBR: Moving Bed Bio Film Reactor; EA: Extended Aeration Technology; FAL: Facultative
Lagoon
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2.1.2.1 Quality of existing STP inlet and outlet

The inlet and outlet of STPs are monitored regularly for the major parameters
like pH, Dissolved oxygen, Total Suspended Solids (TSS), chemical oxygen demand
(COD), biological oxygen demand (BOD), total coliforms, and faecal coliforms. The
quality of the effluents has been compared with the discharge standards of CPCB for
inland surface water and accordingly the data has been analysed. The quality of the
effluents of all the STPs are meeting the standards except on few occasions the
BOD and COD of treated sewage of Nagole STP and Attapur STP are marginally
exceeding the standards. The water quality of inlet and outlet of existing STPs are

given in Annexure MU-1.

2.1.3 River water quality of the sampling stations set up by TSPCB

To study the impact of River Musi, Telangana State Pollution Control Board
(TSPCB) has been monitoring the river water quality at four locations along the river
stretch from Osman Sagar to Nalgonda (Wadapally), where it finally meets River
Krishna. The sampling locations along the Musi river stretch are plotted in the Fig.
2.1.6 and their coordinates are given in the Table 2.1.5.

Table 2.1.5 Details of the river M usi sampling locations

Name of the water Sampling station details Location
body
_ _ 17° 22' 43.8"
Upstream of Musi at Gandipet
78° 18' 56.8"
_ _ 17° 22'58.4"
Rive Musi at Nagole

78° 33' 28.6"
(Gandipet-Osman Downstream of Musi at Pratapasingaram 28° 40' 018"

Sagar to Wadapally) '
_ _ _ _ 17° 13'57.8"

River Musi Reservoir at Kasaniguda

79°31'12.2"
Before confluence at Wadapally with 16°41'37.4"
River Krishna 79° 40' 31.5"
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The samples collected along the Musi river stretch have been analysed for pH,
Dissolved Oxygen (DO), Biological Oxygen Demand (BOD), Total Coliforms
(MPN/100ml), Conductivity (uS/cm), Boron, Sodium Absorption Ratio (SAR). The
parameters have been compared with the standards for assessing the suitability of
these river waters for designated purposes. The river Musi water quality data during
2016-18 suggest that all the analysed parameters were above the permissible limits
as prescribed for class B for bathing standards (Table 2.1.6). Due to high BOD
value, River Musi stretch falls under the Priority-l. Hence, the water quality of the
River Musi needs to be improved by adopting necessary mitigation measures like
setting up of STPs, treatment of nearby ponds/lakes, plantation along the river
stretch etc. As the BOD of treated sewage after secondary and tertiary treatment will
be about 30 mg/l and 10 mg/l respectively, therefore achieving the river water quality
to bathing water standards of 3 mg/l is not feasible due to absence of fresh water
flow in Musi river. Therefore, the objective of implementation of the action plan is to
maintain irrigation standards so that the treated wastewater can be partly re-used for
irrigation, Gardening and Industrial usage. The river water quality during 2016-2018
on monthly basis is given in Annexure MU-2.
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Fig. 2.1.6 Map showing sampling locations for river water quality along the
Musi River stretch

Table 2.1.6 Water Quality of Musi river along the stretch from Osman Sagar to

Wadapally

Total
pH DO BOD | Coliform EC Boron SAR

SNo. | Sampling Station mg/) | (mg/) | (MPN/ | (uSicm) | (mgh) | (mgh)
100m)
2016 (Annual Average)
U/s of Musi at
01 Gandipet 7.74 | 3.63 3 233 511 | 0.1 0.3
(Osmansagar lake)
(BM-Jan, Apr & Oct)
02 | River Musi at Nagole | 7.65 | 1.33 | 23 920 1358 | 04 2.9

D/s. of Musi at
03 Pratapasingaram 7.27 | 2.15 16 837 1453 0.2 2.8
(BM-Jan, Apr & Oct)

04 River Musi reservoir | 774 | 4.68 3 408 1666 1.1 4.4
at Kasaniguda,
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Suryapet

Before confluence at

05 Wadapally with River | 7.95 | 7.04 3 434 901 0.3 1.9
Krishna
2017 (Annual Average)
U/s of Musi at
Gandipet
01 (Osmansagar lake) | g5 | 52 2 41 476 0.1 0.4
(BM-Jan, Apr & Oct)
02 River Musi at Nagole | 7.51 3.5 31 514 1053 0.7 1.8
D/s. of Musi at
03 Pratapasingaram 7.71 0.2 25 1417 1306 0.7 2.1
(BM-Jan, Apr & Oct)
River Musi reservoir
04 at Kasaniguda, 8.19 5.7 4 1036 1465 0.4 2.2
Suryapet
Before confluence at
05 Wadapally with River | 8.18 | 7.58 3 642 1101 0.4 2.2
Krishna
2018(Annual Average)
U/s of Musi at
01 Gandipet 7.86 54 3 89 340 0.23 0.7
(Osmansagar lake)
02 River Musi at Nagole | 7.48 - 31 1101 1452 0.77 2.7
03 Dis. of Musiat 1 7 4q | . 23 | 1100 | 1391 | 049 | 25
Pratapasingaram
River Musi reservoir
04 at Kasaniguda, 8.32 6.4 4 135 1658 0.63 2.5
Suryapet
Before confluence at
05 Wadapally with River | 8.24 7.2 4 126 1180 0.57 2

Krishna

2.1.4 Common Effluent Treatment Plants (CETPs) along Musi River stretch

In order to treat effluents of various industries in watershed of Musi, three
common effluent treatment facilities viz., MANA CETP, IDPL & JETL, have been
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operating to cover different industrial clusters in the Hyderabad city. These three
CETPs treat the wastewater generating from nearby industries at the respective
locations (Fig. 2.1.7). The details of the treatment facilities are explained in Table
2.1.7.
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Table 2.1.7 Details of the treatment facilities

Name of the Type of . Member
S-No. Facility Treatment Capacity industries Status
In
- i LTDS-1500 i
M/s Jeedimetla LTgﬁoxgggw;cal LD operation
1 Eflfluent Tregtmelnt biological 300 Nos. Meeting
Plant, Jeedimetla, treatment HTDS-200 the
Hyderabad. KLD .
HTDS-MEE discharge
standards.
Waste water of
industries from
Food Processing,
_ Formulation Units, In
M/s Indian Drugs | oj| Extraction Units operation
and etc. located in
2 Pharmaceuticals Hyderabad and 150 KLD 83 Nos. Meeting
Hyderabad. Districts and discharge
sewage generated standards.
from IDPL Hostel
and township.
The CETP
receiving the Low
TDS industrial and
M/s. Indwa domestic effluents In
Ltd., MANA industries from IDA _
3 Treatment Plant Mallapur, 37 2000 KLD 137 Nos. Meeting
(V), Uppal (M), from IDA discharge
Medchal District. standards.

Nacharam and 48
member industries
from other areas.

*326 out of the 520 member industries are in the Musi catchment area.
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Fig 2.1.7 Location of Existing CETPs in Musi Watershed

The data for various parameters of CETPs is given in Table 2.1.8. The treated
wastewaters from CETPs are further being treated along with domestic sewage in

STPs. The treated sewage from STPs (Amberpet and Nalla Cheruvu) are

being disposed in to Musi River.
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Table 2.1.8 Outlet Water quality of

all th e treatment facilities year wise

PARAMETERS IDPL INDWA JETL PETL
(Max-Min) | (Max-Min) | (Max-Min) | (Max-Min)
2018
7.5-6.7 8.1-6.2 7.6-6.9 7.7-6.2
8.2-7.1 8.1-7.3 7.8-7.3 8.1-7.1
PH 2017
7.7-6.7 8.9-7 7.9-6.5 7.6-6.6
9.1-7.5 8.8-7.1 8.4-6.6 8.3-7.5
2018
449-180 364-178 403-154 375-134
77-23 254-13 84-20 98-30
TSS (mg/l) 2017
804-185 1142-176 903-48 384-166
88-5 112-10 132-21 92-5
2018
4906-4203 | 4521-2145 | 3145-1832 | 3549-1853
DS (mgl) 1640-1022 | 1498-2145 | 1853-963 | 2073-1424
2017
6020-2310 | 3958-2165 | 4131-1486 | 2420-1782
1260-502 1920-131 | 1835-1292 | 1970-520
2018
3346-695 | 4941-1558 | 3003-1494 | 2774-1172
174-100 243-112 181-88 244-200
COD (mgl/l) 2017
4340-854 | 3455-1039 | 6123-450 | 2688-1000
210-37 241-145 329-105 420-154
2018
1027-113 1052-364 770-353 845-290
BOD (mgl) 16-9.0 20-10.0 15-9.0 21-18
2017
993-206 1053-259 1224-115 743-299
21-4 24-13 95-10 27-14
2018
39-28 45-34 45-34 28-45
NH3-N (mg/l) 28-6.0 28-6.0 28-6 17-6
2017
157-28 62-34 90-39 70-34
28-6 39-11 17-6 70-2.8
0&G (mg/l) 2018
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2.0-0.7 5-1.6 3.2-1.5 1.2-2.1
0 0.4-0 0.2-BDL BDL
2017
22-0.8 12-1.2 12-1.4 48-1.5
0 BDL 0.8-BDL 4-BDL
2018
2.7-1.9 2.3-2 2.4-1.8 1.5-2.4
Phenolic 0 0 BDL BDL
compounds (mg/l) 2017
2.6-0.21 1.2-0.3 3.02-1.03 2.5-0.1
0.251 BDL BDL BDL

2.1.5 Groundwater quality status along the river stretch

State Ground Water Department has set up various ground water monitoring
stations in the Musi river basin. Out of all the locations in Musi basin, only those
locations have been considered which fall in the Musi delineated watershed area for
the polluted stretch. The summary of water quality of groundwater are presented in
Tables 2.1.9-2.1.12 while groundwater monitoring locations are depicted in Fig.
2.1.8. The water level at all the locations varied from 2.69 m to 45.36 m in May 2016,
1.56 mto 47.8 m in May 2017 and1.68 m to 37 m in May 2018. There are many
number of deep groundwater wells in the study area. More than 50% of the samples
are being contaminated by fluoride and nitrate. In total there are 226 industries in the
study area withdrawing groundwater. The total quantity of groundwater withdrawn by
all these industries is 5743 KLD. The extraction of groundwater by industries has
been increasing day by day. Hence, a frequent monitoring has to be carried out to
see that the dependency on groundwater is being reduced to save the groundwater
resources from further depleting.

Table 2.1.9 Ground water level (in m) in watershed area of Musi River Stretch

Year 2016 2017 2018
May | Nov | May | Nov | May | Nov
Min | 269 | 0.85 | 1.56 | 1.18 | 1.68 | 0.52
Max | 45.36 | 24.30 | 47.8 | 2498 | 37 |37.05
Avg | 16.66 | 8.86 | 13.1 | 8.42 |12.71 | 18.75
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Table 2.1.10 Quantity of Groundwater Usage by the Industri  es in Musi
watershed region

Sl. No. of Zone Quantity of withdrawal of
NG industries groundwater (KLD)
1. 226 Musi 5743

The groundwater monitoring locations in Musi Watershed are shown in Fig.
2.1.8. The groundwater quality was monitored at various locations in the Musi River
watershed area in pre-monsoon and post-monsoon periods for different parameters
like pH, TDS (mg/l), Chloride (mg/l). Fluoride (mg/l), Nitrate (mg/l) and SAR (Table
2.1.12).

The groundwater quality is found to have exceeded the Drinking Water
Standards (IS 10500: 2012) with respect to all parameters in both pre-monsoon and
post-monsoon seasons. As per the State Ground water Department data, about 69
and 31 bore wells/tube wells samples are contaminated (geogenic) by fluoride
(concentration more than 1.5 mg/l) during pre- and post- monsoon seasons,
respectively. Similarly, 77 and 65 bore wells/tube wells samples are contaminated
(anthropogenic) by nitrate (concentrations more than 45 mg/l) during pre- and post-
monsoon seasons, respectively. The Drinking Water Quality Standards are given in

Annexure A-IlI.

Table 2.1.11 Details of polluted Groundwater locations in watershed of Musi

: Geogenic Contaminat ion Anthropogen ic
Basin Season by Flu oride Contamina tion by NO3;
Pre-Monsoon
Musi (Samples) 69 7
Post-Monsoon
(Samples) 31 65
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Table 2.1.12 Details of Groundwater

parameters in watershed of Musi

Parameter (Range)
No of Sampling pH TDS Chloride Fluoride Nitrate SAR
Locations in
Watershed Area - mg/| Ratio
Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post
2017
7.07- | 6.73- | 175- 218- 2- 20- 0.32- 0-5 37.51- 1- 0.28- 0-10
8.93 | 881 | 4186 | 3635 | 1060 | 1600 4.24 947.81 | 850 8.72
2016
111
227- 194- 20- 10- 2-
710 79 ) 4gea | 3620 | 2190 | 1430 | O | 05 | 0SBl | g | 011 | O
2015
209- 275- 10- 20-
6-9 7-9 2966 | 4416 770 1850 0-4 0-4 0-555 _ 0-12 | 0-15

Fig. 2.1.8 Groundwater Locations in the Musi watershed area
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2.1.6 Waste Management Details

The waste management viz., solid waste, bio-medical waste, e-waste, plastic

waste, hazardous waste from various industries for the watershed of Musi river

stretch is given in the Table 2.1.13. The solid waste generated from various villages

in the Musi watershed has been calculated based on CPCB norms and the total solid

waste generated is estimated to be 17,13,000 kg/day and is being segregated at

source and inerts are disposed into the scientifically designed landfill. The bio-

medical waste generated is 10,128 kg/day is being disposed through incinerator and

autoclaving. The total E-waste collected is 18,980 kg/day and the e-waste is

disposed by dismantling, segregation, refurbishing and recycling. The hazardous

waste is being generated by 1254 industries is amounting to 3,12,000 kg/day and is

being disposed through secured landfill / incineration / co-processing.

Solid waste management details

Table 2.1.13 Waste management details

(percapita municipal solid waste 0.1/0.3/0.5

kg)
COLLECTED
S.No TV\\(/ngOEF GEEE/SATED MODE OF DISPOSAL
(kg/day) (Kg/day)
The solid waste is being segregated at the
household level into wet waste and dry waste.
Solid The wet waste is converted into compost.
1 17,13,000 17,13,000
waste Dry waste is segregated into recyclable waste and
inert waste. The recyclable wastes are disposed
to the authorised recyclers.
Common biomedical waste treatment facility:
Bio The incinerator ash from CBMWTF is disposed to
Medical TSDF, Dundigal (Land fill facility). Autoclaved
2 Waste 10,128 10,128 sharps are stored in impermeable sharp pits.
Autoclaved and shredded plastic material is sold
(B(iii)) to authorised recyclers. ETP sludge is stored in
lined pits and disposed to TSDF, Dundigal (Land
fill facility).
There are no e-waste from manufacturers or
producers in the Krishna river stretch. The e-
3 E-Waste 18,980 18,980 waste generated from households being
(B(i)) ’ ’ segregated by the local bodies and being
disposed to the authorised e-waste dismantlers /
recyclers.
4 Plastic - - The plastic waste from households is being

segregated by the urban local authority and
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waste disposed to authorised recyclers / cement plants
for co-processing.

The hazardous waste is segregated into landfill
waste and incinerable waste based on the calorific
value of the waste. The landfill waste is being
disposed to TSDF, Dundigal, Hyderabad and
incinerable waste is disposed to common
incinerator at TSDF / authorised alternative fuel
resource facilities / cement plants for incineration /
co-processing.

Hazardou
5 S waste 65,906 65,906

(B(ii))

2.1.7 Flood plain zone

Hyderabad is divided into 16 storm water zones by Greater Hyderabad
Municipal Corporation (GHMC). Among the storm water zones, zone 12-Kukatpally
and Zone 13-Alwal and Begumpet area being Major flood prone areas. Hyderabad
city has witnessed major floods in the year 2000 and 2008 with annual rainfall being
800 mm/year.The highest contour along the River stretch is 660 m. As per the data
received from Irrigation Department, there is no flood plain zone for River Musi. The
major project on River Musi is Musi River front project and the salient features of the
project is given in Annexure MU-5. There are lot of encroachments along the river
Musi. Hence, frequent check of encroachment needs to be done. In order avoid any
future flooding; plantation should be done along the banks of the river. As there is no
flood plain zone for River Musi, the state government should demarcate the flood
plain zone within the period as prescribed in the Action plan.

2.1.8 Environmental Flow ( E-flow)

Environmental flow is the minimum flow to be maintained in the river during
the lean season for ecological consideration necessary to maintain health of aquatic
habitats, improving self-purification ability and ensure continuous flow. This E-flow
may be revised in the future by having observed data or better model will be made
available for runoff. The E-flow has been calculated as follows:

X The average of the rainfall data for the last 8-10 years obtained from the
Telangana State Development Planning Society website in the demarcated
river basin area has been calculated and accordingly the average runoff is
obtained in meters (m)

X Average yield is calculated (in TMC) by the formula
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o Avg. Yield (in TMC) = Runoff (in m)* catchment area (in km?)*
0.0353143
(*0.0353143 is the conversion factor to obtain yield in TMC)

X The average yield obtained for the available years is calculated and 75% of
dependable annual yield for the river is consideredfor measurement of
Minimum Flow. The 0.5% of 75% dependable flow is expressed as e-flow in
cubic meter per second. The value therefore obtained is established as the
minimum environmental flow.

X The e-flow for Musi river is calculated as 0.12 m®/secas per procedure
indicated by WQAA (Water Quality Assessment Authority, 2003) and is
empherical in nature. In the absence of any latest studies related to E-flow in
polluted river stretches, Irrigation Department has planned to install flow
meters to measure the flow. The main issue is non-availability of lean flows
owing to non-perinneal nature of the Musi riverother than River Krishna and
River Godavari resulting in zero flows in 8-9 months in a year. In such rivers,
the only option is to ensure only fully treated sewage and industrial effluents
are to be released in the rivers.

x As the BOD of treated sewage after secondary and tertiary treatment will be
about 30 mg/l and 10 mg/l respectively, therefore achieving the river water
quality to bathing water standards of 3 mg/l is not feasible due to absence of
fresh water flow in Musi river. Hence, the treated sewage can be used on
land for irrigation as the BOD will be below 30 mg/I.

During the non-monsoon season, the water flowing in the Musi river is of sewerage
water of Hyderabad Municipality and treated Industrial Effluents. If the remaining un-
treated sewage is treated and released into Musi river, the existing anicuts and Musi
project may use this water for irrigation. The scheme command area particular which
gets benefits with treated water is given below:

S.No. Name of existing scheme Command area (in Acres)
1. Pillaipally Anicut 22,000
2. Buniyadigani Anicut 20,000
3. Dharmareddy Anicut 17,000
4. Musi Project 41,780
Total : 1,00,780
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Therefore, the treated sewage can be used for about 1,00,000 acres and also for

use of aquaculture.
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2.2 RESTORATION PHASE of RIVER MUSI STRE TCH

The previous chapter outlined the  various causes for the pollution of River
Musi and the analysis of the various causes has been described in detail.
Based on the analysis of the various causes of the polluted stretch, the
solution to the identified problems has been outlined in the form o f the action
plan both in terms of identification and selection of the appropriate best

technology technically, physically, and financially.

2.2.0 Introduction

Musi River receives treated industrial and treated as well as untreated
sewage, which is being discharged directly or via drains into the river. Apart from the
urban and industrial point source pollution, agricultural run-off from the fieldsat
downstream region of the stretch is contributing to the water quality problems as
non-point source pollution. Hence, It is necessary to revive the water quality of river
Musi in context of its utility as it is a seasonal River. The Telangana Government
hopes to revitalise the river by transforming it into a green space. It also plans to
create a riverfront and an east-west corridor alongside to connect different parts of
Hyderabad.Under the present circumstances, it appears that river Musi may serve
the purpose of Tourism and Green space and for this objective, generated municipal
sewage and industrial wastewater should be treated to meet the bathing water
quality standards. In addition, the industrial wastewater generated from theMusi
River catchment, which are ultimately joining and contributing to the pollution load in
river should be treated to meet the effluent discharge standards stipulated under
Schedule-VI of the Environment (Protection) Rules, 1986 which is given as
Annexure A-l.

The requirement of river water quality for aquatic organisms need more
stringent conditions like adequate Dissolved Oxygen (DO) to support survival of fish
and other aquatic life. Comparative suggested criteria for Irrigation, wild life and

survival of fish life in river Musi is given in the Annexure A-Il.
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2.2.1 The Basis of Proposed Action Plan for ~ Rejuvenation of River Musi

River Musi being intermittent river, the action plan for maintaining water
quality will be different from that of the perennial rivers. Presently, the river Musi is
acting as a treated or partially treated wastewater carrying channels in the
Hyderabad city. Therefore, the action plan for prevention and control of pollution of
river Musi has been drafted based on the following documents:

1. The River Ganga (Rejuvenation, Protection and Management) Authorities
Order, 2016; and

2. Orders of Hon'ble National Green Tribunal (NGT) (PB) in the matter of M.C.
Mehta Vs Union of India & Others (i.e., Directions for segment ‘A’-Gaumukh to
Haridwar in Uttarakhand, dated 10/12/2015 and Directions for Segment ‘B’
Haridwar Downstream to Kanpur/Unnao in Uttar Pradesh, dated 13/7/2017).

3. Water Quality Management Plan of River Hindon, CPCB, December 2016.

4. Hon’ble NGT orders in OA N0.673/2018, dated: 20.09.2018 and 19.12.2018.

2.2.2 Components of Action Plan
The proposed action plan covers following components:

2.2.2.1 Source control
Source control includes industrial pollution control and treatment and disposal of
domestic sewage as detailed below:-
(a) Industrial pollution control
X Inventorisation of industries
x Categories of industry and effluent quality
x Treatment of effluents, compliance with standards and mode of
disposalof effluents

X Regulatory regime.

(b) Channelization, treatment, utilization and disposal of treated domestic
sewage.
x Identification of towns in the watershed area of River Musiand

estimation of quantity of sewage generated and existing sewage
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treatment capacities to arrive at the gap between the sewage
generation and treatment capacities

x Storm water drains now carrying sewage and sullage joining river Musi
and interception and diversion of sewage to STPs

x Treatment and disposal of septage and controlling open defecation

x Identification of towns for installing sewerage system and sewage

treatment plants.

2.2.2.2 River catchment/Basin management -Controlled ground water extraction
and periodic quality assessmen t
x Periodic assessment of groundwater resources and regulation of
ground water extraction by industries particularly in over exploited and
critical zones/blocks
x Ground water re-charging /rain water harvesting
x Periodic ground water quality assessment and remedial actions in case
ofcontaminated groundwater tube wells/bore wells or hand pumps.
x Assessment of the need for regulating use of ground water for irrigation

purposes.

2.2.2.3 Flood Plain Zone
X Regulating activities in flood plain zone.
X Management of Municipal, Plastic, Hazardous, Bio-medical and
Electrical and Electronic wastes.

x Greenery development- Plantation plan.

2.2.2.4 Ecological/Environmental Flow (E  -Flow)
X Issues relating to E-Flow

X Irrigation practices
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2.2.3The Musi -Rejuvenation/Re vitalization plan

2.2.3.1 Industrial Pollution Control

The details of the industries in the Musi catchment area along with the water

consumption, wastewater generation and treatment facilities are detailed

below:
Particulars River Musi
No. of Industries-Category RED or water polluting/small scale 520 Nos.
Industries without consents/authorization Nil
No. of directions issued to industries 172
Total water consumption and wastewater generation by the 16.135 MLD /
industries 9.65 MLD
. . . . : 194 Nos.
No. of industries having captive ETPs and treatment capacity (5.65 MLD)
No of industries are members of the CETPs 326 Nos.
03 Nos.
No. of CETPs exiting in the catchment of the polluted river stretch 4.56 MLD
and the treatment capacity 02 Nos. — 985KLD
(Not in operation)

All the industries have Consents under Water (Prevention and Control of

Pollution) Act, 1974 and Air (Prevention and Control of Pollution) Act, 1981 as well
as Authorisation under the Hazardous & Other Waste (Management
&Transboundary Movement) Rules, 2016 as amended. Consents or Authorisation
as applicable are granted or renewed only after verification or ensuring adequate
systems for disposal of treated effluents or verification of compliances to the granted

Consents/Authorisation strictly.

XAll 17 category industries have installed online continuous effluent monitoring
system (OCEMS) at the outlet of ETPs and are connected directly to TSPCB and
CPCB.

xAll the hazardous waste generating industries or the industries covered under
Schedule-I of the Hazardous and Other Waste (Management &Transboundary

Movement) Rules, 2016 as amended, have obtained authorization from TSPCB.
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2.2.3.2 Treatment of sewage

The estimated present sewage generation in Hyderabad including ORR
region is about 1450 MLD (Source: HMWS&SB) and sewage treatment capacity of
725.8 MLD is existing and remaining 724 MLD of sewage is untreated and disposed
through drains and reaching River Musi. Based on the last five decades population
growth, the estimated sweage generation is 1625 MLD by the year 2029.
Considering the present gap (724 MLD) and future sewage generation, a total gap of
900 MLD will arise by the year 2029. Sewage and sullage is being disposed into river
stretch through major drains/nallahs. Sufficient number of check dams need to be
constructed along the River stretch to store the treated water and released when
required for the irrigation purpose.Presently, as no regulatory measures in place and
absence of sewerage system in the villages adjoining the Musi river from Nagole to
Gowrelli, domestic sewage find their way in through the nalas.

A. Sewage Treatment Plan

xTelangana Sate Irrigation and Water Supply Departments need to undertake
measurement of flow of the drains mentioned in para (iii) above and formulate
detailed project report (DPR) for each drain and corresponding town in the
polluted river stretch.

xThe flow in each drain should exclude monsoon flow. Further, any drain if
receiving fresh water from any escape channel etc, should be examined for its
diversion rather than mixing with sewage.

xSewage treatment plants for each town and related drains should be properly
designed with the interception and diversion plan.

x Sewage treatment plant (STP) and its design should be based on its full utilization
capacity and ensuring simultaneous house connections to sewers as applicable to
each drain and town.

xThe design aspect of STP should include sewage utilization plan, instead of
disposal into the drain/river. As directed by Hon’ble NGT, 100% sewage should be
utilized, strict standards of BOD and FC should be followed and complied.
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B. Faecal sludge and Septage Management through Co  -treatment

The city of Hyderabad has existing STPs and these facilities can be gainfully used to
co-treat the non-point source (Septic tank sewage). The co-treatment process
involves establishing a holding tank including stirring facility/recirculation system for
homogenization of sludge and valve operation for controlled discharge of septage
into the functional STPs. Further, to accomplish the goals of ODF++, HMWSSB
envisages to have a regulatory system for licensing the desludging operators to
prevent open dumping of septage in open areas. This can be achieved by
empanelling the private desludging operators, training desludgers on the use of
personal protective equipment (PPE), record keeping during desludging operations
etc. The entire process is handed over to Administrative Staff College of India (ASCI)
which will be completed by March 2019. The sanctioned amount for providing feacal
sludge management arrangement in 18 STPs including consultation charges of ASCI
is Rs. 5.00 Crores. Action plan for implementation of co-treatment facilties at various
STPs with timelines is given in the following table. The details of the fecal
management is given in Annexure MU-6. Prominent features of fecal management

are listed below:

x  The Hyderabad Metropolitan Water Supply and Sewerage Board (HMW SSB)
and Greater Hyderabad Municipal Corporation (GHMC) have made significant
progress to enhance coverage of toilet, sewerage system and waste water
treatment capacities in the city.

X While the coverage in the core area is over 90%, the overall coverage of
sewer system in the HMWSSB area is about 60%. The non-sewered areas
are covered with on-site sanitation system such as septic tanks.

x  HMWSSB proposed to cover the sewer network for the entire Hyderabad city.
Accordingly, the septage transfer through trucks will be reduced gradually
along with the network.

X  The septic tanks in households and institutions lead to generation of large
qguantity of faecal waste. Like in most Cities in India, Hyderabad is currently
facing a burden of untreated faecal waste entering the environment due to

indiscriminate disposal of Septage (waste evacuated from septic tanks
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periodically) in open areas and water bodies by unregulated private
desludgers causing significant public health and environmental risks.

To achieve the vision of Swachh Telangana, Government of Telangana, vide
GO.Ms.No. 176 dated 29th Sep 2018, has issued a policy on Faecal Sludge
and Septage Management (FSSM) and encouraged all Urban Local Bodies
(ULBSs) to establish Faecal Sludge Treatment Plants (FSTPs) or promote co-
treatment of faecal sludge at the existing sewage treatment plants.
HMWS&SB has taken concrete steps to achieve this vision by initiating the
process of converting all its STPs into co-treatment facilities.

Administrative Staff College of India was engaged as a knowledge partner to
effectively implement the faecal waste management system.

Hyderabad is the first city in the country where all the 18 STPs in the city will
be co-treating the faecal sludge collected from septic tanks (action plan
enclosed).

The co-treatment process involves establishing a holding tank including
stirring facility/recirculation system for homogenization of sludge and valve
operation for controlled discharge of septage into the functional STPs. Pilot
projects are implemented in three locations and based on this experience, co-
treatment systems are implemented in 15 other locations.

Private desludging operators have been empanelled and 61 trucks are
provided with license to operate. The licensed operators have been given
manifest form to maintain records of desludging from the point of desludging
(at household/ institution) to the point of decanting (at STP)

The licensed operators are also provided with a sticker to display on their
vehicles to help them differentiate themselves from the unlicensed and illegal
operators.

The licensed operators will be given training on use of personal protective
equipment and on Standard Operating Procedures for safe emptying and
transportation of sludge. GPS devices are being installed in all trucks.
HMWS&SB in rolling out Worker Safety and Well-being program that would
involve registration and training of all licensed operators and workers, and
implementation of insurance programs, financial support programs and best

worker awards program.
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x  Hyderabad experience is being replicated in many metropolitan cities

including in Delhi.
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Action plan for co -treatment facilities (Year 2019)
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2.2.3.3 Groundw ater Quality

The effects of urbanization and industrialization in the Musi River stretch,
especially in Hyderabad led to the contamination of groundwater. Due to inadequate
treatment capacities and proper sewerage system and, the domestic sewerage are
releasing into the nalas and streams, thereby entering in to the groundwater. The
groundwater quality data indicated that Nitrate (NO3) content is more than in 72% of
samples at Moosapet, Alwal, Kutubshahi tombs, Tarnaka, Amberpet,
Moosarambagh, Lalapet, Nallakunta, Secunderabad, Kavadiguda, Ranigunj, Gosha
Mahal, Golconda fort, Langar house, Tolichowki, Sanath Nagar, Tadbund,
Chandrayangutta, as per BIS norms. As per the State Ground Water Department
data, about 69 and 31 bore wells or tube wells are contaminated (geogenic) by
fluoride (concentration more than 1.5 mg/l) during pre- and post- monsoon seasons,
respectively, in the entire Musi River stretch. Similarly, 77 and 65 bore wells or tube
wells are contaminated (anthropogenic) by nitrate (concentrations more than 45
mg/l) during pre- and post- monsoon seasons, respectively.

A. Regulation of Groundwater extraction for industrial use in over exploited
and critical zone/blocks

Groundwater extraction for industrial use is approved by State Groundwater
Department through TS Ipass as per TS WLATA Act 2002 & Rules 2004. As per
TSWALTA ACT no extraction of Groundwater is permitted in Over Exploited villages
for agriculture and Industrial except for drinking purpose. For industries also under
TS Ipass, when the firm/ Industry is located in notified Over exploited village, the
extraction is permitted for drinking purpose only as per their requirement mentioned
in common application form under TS Ipass Portal and in Critical villages, the
extraction of Ground water is permitted by recommending new bore wells as per the
provisions of TS WALTA Act & Rules without effecting the surrounding groundwater

extraction structures.

B. Ground water use reg ulation for irrigation purpose

1) The WALTA Act has been adopted by the State of Telangana through
G.0.Ms.No.18, Panchayat Raj and Rural Development (RD-Il) Department,
Government of Telangana dated 31.01.2015.
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2)

3)

4)

5)

6)

7

8)

As per Section 3(1) the State level WALTA Authority is Secretary to the
Government and in-charge ex-officio Member Secretary and Commissioner
Rural Development is state WALTA Administrator. As per WALTA rules 2004,
Rule no 8,9,10 at district level, District Collector is the WALTA Authority. At
divisional level RDO and at Mandal level Tahasildar is the WALTA Authority.
As per rule 13 every individual or institution has to take a permission to dig a
new bore well from Mandal WALTA Authority for Agriculture, Industries and
Drinkingwater purposes

State Ground Water Department has been designated for giving feasibility
report regarding availability of groundwater for the proposed areas, ether for
individuals or non-individuals for agriculture, domestic, drinking and industrial
purpose.

For industries under TS Ipass State Ground Water Department will give the
approvals for extraction of Groundwater by recommending new bore wells
sites abiding WALTA rules.

Groundwater Department should assess the ground water resources in the
state, by adopting Ground Water Resources Estimation Committee
Methodology. As per GEC methodology, the categorisation based on status
of ground water quantity is defined by stage of Groundwater extraction as

given below:

Stage of Ground Water Extraction Category
<70% Safe

>70% and < 90% | Semi Critical

>90% and < 100% | Critical

>100% Over Exploited

Ground Water Department has identified (1358) Villages as Over exploited,
considering Ground Water Estimation Resources assessment for the base
year 2012-13. And the same number of villages are notified by Authority i.e.
Telangana State WALTA authority through G.0.Ms.No.114. Panchayat Raj
and Rural Development (RD-1) Department dated 25.10.2018

As per TSWALTA ACT no extraction of Groundwater is permitted in Over
Exploited villages for agriculture and Industrial except for drinking purpose
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C. Groundwater management strategies

Any large scale development of groundwater resources is not advisable
without adopting proper augmentation practices and strict implementation strategies
due to limited potential of hard rock aquifers and reduced recharge and that the
resource is being tapped from deeper depths without 25-30% of total water
requirement is being met through groundwater. Adoption of various water
conservation measures is highly warranted as the delay in implementation of various
conservation methods will lead to a further depletion and contamination of
groundwater. Considering the huge availability of larger roof areas in urban areas as
well as Towns in the watershed area of River Musi, the rain water harvesting of roof
top should be made mandatory.

As the shallow (20-30m) and intermediate fracture zone (40-60m) are more
productive for groundwater, these zones need to be recharged through rooftop rain
water harvesting, which may cost about Rs.1500-20000/- for each house.Further,
various commercial and Government buildings, Universities, Central and State
Institutions, sports grounds etc are also suitable for taking up artificial recharge
structures including recharge shafts and recharge pits.

Various towns and cities including Hyderabad along Musi River stretch often
faces serious floods during monsoons and this water should be diverted into suitably
designed structures near pavements, parking lots,parks, play grounds, etc.for
groundwater recharge with proper infrastructure. Permeable pavement is an
alternative to conventional paving in which water permeates through the paved
structure rather than draining off it.

Domestic sewage generated from individual residential buildings, apartments,
townships, institutional buildings should be recycled and reused at source, which can
save up to 45-60% of water demand. The grey water (sullage), constitutes about
70% of the sewage generated, can be treated by simple and cost effective systems
up to secondary level and should be reused for landscaping, external washing and
WC flushing. Water use audits should be made mandatory for commercial and
Government buildings including apartment complexes and townships.

The groundwater contamination can be minimized by monitoring the strict
disposal of treated wastewater in surface water bodies as well as land disposal,
covering all towns/cities along River stretch with comprehensive sewerage system

and maintaining the existing ground water structures regularly.
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Groundwater management initiatives by Telangan  a State in Musi Basin

State Ground Water Department monitors groundwater levels monthly and
groundwater quality two times a year from its existing 877 piezometers. Out of 877
piezometers, 204 piezometers falls in Musi river basin. In addition to these, the
Groundwater Department also plan to construct 150 Piezometers in GHMC area.
The details of Budget & Action Plan are givenbelow.

_ Existing Propos_ed Estimated Cost o
Basin P7s PZs with @ Rs. 2.25 Timeline Remarks
DWLRs lakh/1 PZs
_ Budget will be

Musi 204 53 119.25 March 2020 met from
National

GHMC 49 150 337.5 June 2020 Hydrology
Project

*PZ: piezometer

In order to accelerate the groundwater recharge into the desaturated aquifers,
the State Ground Water Department has proposed to construct Recharge Shaft
structures (Artificial recharge measures) in existing water bodies like CDs, PTs, etc.
in villages categorized as Over Exploited, Critical & Semi -critical in the State of
Telangana.154 nos. Recharge shafts are planed in Musi basin and the details of

Budget & Action Plan are given below.

Proposed Estimated Cost
Basin Recharge | @ Rs. 1.75 lakh/1 | Timeline Remarks
shafts Recharge shaft
. March 31 recharge shafts are
Musi 154 269.5 2020 under execution

2.2.3.4 Solid Waste Management

A solid waste management scheme should be adopted for thevillages/towns
strictly adhering to Solid Waste Management Rules (2016). As per the National
Action Plan for MSW Management by CPCB (prepared by CPCB as per the Hon’ble
NGT directives), the villages/towns that generate upto 50 TPD and from 50-100
TPD, the Local Governing Bodies should follow Schedule-ll strictly for MSW
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management which is collection, segregation, storage, transportation, processing
and disposal of MSW. Aerobic biological method for stabilization of waste can be
viable solution. Also, bio-gas plants may come which can cater energy demand.

The Govt. of Telangana notified the State Solid Waste Management Policy
and Strategy and State Policy on Faecal and Septage Management in the month of
September 2018 in compliance with the SWM Rules 2016.

Action plan for Plastic waste:

x Concerned Municipal/Panchayat Authority should create a system for
collection of plastics waste from Dustbins and also segregation of plastic from
municipal waste.

x Collected plastics can be reprocessed/sorted for recyclable and non-
recyclable. The Non-recyclable plastics waste should be transported to

nearest cement kilns or power plant.

Action plan for E - waste:
The e-waste generated from households being segregated by the local bodies and
being disposed to the authorised e-waste dismantlers / recyclers.

Hazardous waste management :

M/s Hyderabad Waste Management Project was established in 2001 to cater to the
needs of industries for safe-disposal of Hazardous Wastes. The planned capacity of
TSDF is 4.5 million tons with a life span of 25 years. The Board has permitted
Alternative Fuel and Raw Material Facility (AFRF) for pre-processing of incinerable
hazardous waste so as to send to cement industries for co-processing instead of

incineration onsite.

Year Landfill Co-processing | Incinerable | Recyclable

2017-18 35980 5457 3421 21048

In tonnes per annum (TPA)
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2.2.3.5 Flood Pla in Zone (FPZ)

Telangana State (TS) Government is yet to prepare flood plan zone maps for

the State. Greater Hyderabad Municipal Corporation (GHMC) prepared hydrological

maps based on historic flooding and location of water bodies. This help save lives

and property loss. The type of construction and design has to be different in flood-

vulnerable zones as compared to other areas.TS Irrigation Department with the help

of National Remote Sensing Agency (NRSA) should prepare FPZ maps for the Musi

River.

River stretch and regulate the activities. Such regulations should also cover

X

Demarcation of the flood plain zone area and notification of the flood plain
zone.

Plantation along the river stretch in the flood plain zone by State Forest
Department

Frequent checking of encroachments along the river stretch

Prohibition of municipal, bio medical or plastic waste into the river stretch and
this needs to be taken care by the local administration of the respective zones

2.2.3.6 Environmental Flow (E -Flow) and irrigation practices

X

E-Flow for the Musi stretch is estimated to be 0.12 m%sec. However, The
main issue is non-availability of lean flows owing to non-perinneal nature of
the Musi river resulting in zero flows during 8-9 months in a year. In such
rivers, the only option is to ensure only fully treated sewage and industrial
effluents are to be released in the rivers. It is necessary that at different
locations, flow of Musi river should be measured and record maintained by
Irrigation & CAD Department.

Fresh water flowing through escape channels/small barrages in the river
stretch should be checked. Good quality of water should not be used for
dilution of pollution unless, required degree of treatment is achieved for
municipal sewage.

River Musi mainly consists of untreated domestic sewage and treated
industrial effluents being released to the river. The flow of all the drains,
tributaries at different locations should be measured by State Government.
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x Fresh water available at the desired locations and should be used for irrigation
facilities. The water should be frequently checked for quality at the flow
measures locations

X In order to provide river water for irrigation, certain irrigation practises need to
be adopted and awareness programmes to be undertaken to educate the
farmers regarding the river water flowing along their agricultural lands (if any).
This needs to be carried out by State Irrigation and Agriculture Department.

X SAR needs to be calculated for the water being provided for irrigation. SAR
gives the suitability of the water for irrigation use as per the prescribed
standards

2.2.4 Reuse of treated sewage

At present, a part of total sewage produced in Musi River stretch is used for
irrigation purposes, either directly from open storm drains or treated effluent from
STPs, especially in the downstream of Hyderabad. About 50% of the total sewage
produced is being treated and finds its way to open storm drains along with
untreated sewage in to Musi River, therefore the entire effort of treatment is wasted.

Out of total 22 STPs in Hyderabad, some of the STPs like “Nallacheruvu” and
“Nagole”, STPs are located along the Musi River bank. The land use of the area
surrounding these STPs is predominantly based on agriculture. These two STPs
discharge their effluents in River Musi. Local framers lift water from the Musi. Water
quality of this River stretch is poor since this stretch also receives untreated sewage,
treated industrial wastewaters and partially treated sewage from the upstream
drains. The treated sewage from the above 2 STPs can be directly supplied to the
farmers. It would reduce the public health risk which may otherwise arise from the
direct exposure of farmers to poor quality water and ingestion of pollutants and
microbes resulting from the consumption of vegetable, etc. grown using the water
from the polluted stretch of the River.

It is reported that the regions like Musheerabad, Secunderabad, Picket, West
Maredpally, Shanti Nagar, Humayun Nagar, Masab Tank, Saidabad, Saroor Nagar
and Kanchanbaghshowed the higher rates of groundwater recharge during 2003-
2012. More artificial recharge structures need to be constructed in these areas.

Treated sewage from nearby STPS could be used for the artificial recharge.There
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are more than 3132 lakes in Hyderabad Metropolitan area which also serve as
recharge of groundwater. STPs at Miralam Tank, Durgamcheruvu, Saroornagar
Cheruvu, Lunger house, Safilguda, Khajaguda, Rangadhamuni Cheruvu, Noor-
Mohammed kunta and Patel Cheruvu are discharging their treated sewage in to
nearby respective lakes.

A part of the treated sewage, after meeting the norms (Bureau of Indian
Standards (BIS) - construction water quality (IS 456:2000)), at various STPs should
be supplied for construction activities. Architects, builders, engineers and other
construction companies may be educated about the use of recycled water for
construction activities viz., mixing, curing, etc.as they recommend only fresh (soft)
water for these purposesdue to its hardness. Water with hardness in tune of 400
mg/l can be used. The use of bore water (groundwater) for all construction activities
causing severe stress on ground water levels. Therefore, presently treated effluent
from the Khairatabad and KIMS STPs are discharged into the HussainSagar lake.
However, the treated water can be used for horticulture within those areas. Treated
sewage can be supplied in bulk quantities to the users at their centralized storage
tank(s) on continuous basis. Other facilities required for application of treated
sewage on horticulture land, such as pumping, distribution, piping, etc. can be
arranged by the respective users.

Treated water from the PeddaCheruvuand Patel Cheruvu STPs, which are
located in the Nacharam industrial area can be supplied to industries for cooling,
washing and other purposes. The total water demand of industrial area could be
easily met by reclaimed wastewater after treatment. Treated effluent with turbidity
range from 1 to 30 NTU can be used in boilers, cooling towers, etc. The guidelines
for industrial reuse of wastewater effluent do not exist in India; therefore, these
should be introduced and implemented for sustainable reuse of wastewater.

It is evident that the potential usage of the treated effluent in Hyderabad is for
rejuvenation of water bodies (lakes and ponds), irrigation, horticulture, groundwater
recharge, industrial purpose and construction activities. Thus to mitigate public
health risk, it is mandatory to employ tertiary treatment in all existing and proposed
STPs.

The various STPs have been proposed at different locations along the Musi
stretch. The proposed STPs have been prioritized based on the distance of these
STPs from the River stretch. Accordingly, the following criteria has been adopted for
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STPs prioritization. The STPs proposed for Priority | should be implemented in a

very short term and accordingly for Priority Il and Priority 11l to be implemented for a

medium term and long term. The list of the proposed STPs as per the Priority is

presented in Table 2.2.1.

Prioritization Criteria for proposed STPs

Distance of the proposed o Period of
S.No. ] Priority ) )
STP from River Stretch impleme ntation
1. Upto 5 km Short Term
2. 5 kmto 10 km Medium Term
3. More than 10 km Long Term
Table 2.2.1 Location of Proposed STPs
. Latitude/ Capacity
S.No. Location Longitude (MLD) Remarks
PRIORITY |
Sewage from
17° 24 -42. N Duragam Cheruvu and
1. Manikonda cheruvu 35 Khajaguda are
78°2233. E received along with
nearby colonies
Before Inlet of Ibrahim | 17° 23— z Sewage form Ibrahim
2 Cheruvu 65 lake directly meets at
78°22 - Musi
Near confluence point | 170299 _ 7 1 Covering the colonies
3. of Sirimalle Nagar to 35 along the drain till
Musi 78° 24 - ( Himayath Sagar Lake
Bapughat STP with ID | 17° 22~ To treat the sewage
4. before meeting Musi . 50 overflowed to Musi
78° 24— after 1&D
pataion o Atapr | 5722
5 STP from existing 74 30 . g
- MLD 78° 26 — generation as per
latest population
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Un quantified sewage

Near Teiaswi Nagar 17°21 - 50 from Colonies around
6. car Tejaswi Naga 78° 26 — Tejaswini Nagar and
Ziaguda area
Un quantified sewage
. 17°21 - from Colonies around
7 Near Shivaji Nagar 280 27 _ 35 Tejaswini Nagar and
Ziaguda area
Upgradation of . . To fulfill the Gap due
Amberpert STP/Set of 17°22-9.7"N 130 to increase in sewage
8. New STP near 78° 31 — generation as per
Amberpet latest population
Upgradation of Nalla . To fulfill the Gap due
Cheruvu STP/Set of 17° 23~ 35 to increase in sewage
9. New STP near Nalla 78° 34 — generation as per
Cheruvu STP latest population
STP near Gowrelly 17°22 -~ 60 For unquantified
10. drain 28° 39 _ sewage
Sewage from
STP near Pochapally 17°22 -~ o5 Qutbullahpur and
11. drain 78° 53 — colonies along the
Drain
STP near 17° 22 — Sewage from Medchal
12. | Chaitanvapuram drain . 15 and colonies along the
yap 78° 55— Drain
' 16°51'49.99"N Sewage from
13. eryalgcl;dz STP near 15 Miryalaguda and
uduru 7903511908 E nearby areas
17°21'22.73"N Sewage from Kuntlur
14. | Hayat Nagar (Kuntlur) 50 and nearby
78°39'16.98"E towns/villages
17°27'21.16"N Sewage from
15. Fateh Nagar o . 35 Fatehnagar and
17°29'9.11"N f b
16 IDPL Township 65 Sewage from nearby
' 78°27'26.90"E areas
17°28'50.34"N Sewage from
Nagaram 35
17 78°36'20.95"E Nagaram,
Dammaiguda,
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pocharam and

Edulabad
17°22'11.93"N Sewage from
18. Hydershakote . . 35 Kismatpur, byragiguda
78°24'07.57°E and nearby areas
17°18'40.40"N Sewage from
19 Katedan ' 35 Padmasalipuram,
' 78°27 02.52"E Durganagar and
nearby areas
17°30'23.36"N Sewage from
20. Kukkatpally 35 Kukatpally and nearby
78°24' 02.74"E areas

17°31'01.97"N
21 Fox Sagar Lake 30 Outlet of Fox Sagar
' 78°28'06.38"E

TOTAL | 900 MLD

Table 2.2.2: Summary of Sewage Treatment

Project Sewage Existin Gap of sewage to be
Present Sewage : ewag 9 treated by the year
G : Generation by STPs N
eneration the year 2029* Capacit 2029
y pacity (Approx)
1450 MLD 1625 MLD 725.8 MLD 900 MLD

*Sewage generation by the year 2029 has been calculated with a 30% projected increase in population

It is to state that M/s. Shah Consultancy has been appointed as consultant for
preparation of Sewerage Master Plan for Hyderabad and Secunderabad in the area
upto Outer Ring Road (ORR) by HMWS&SB and the work may be completed by
August, 2019. Years 2036 and 2051 have been benchmarked for projection of
population and sewerage flows for proposing the necessary STPs in the land

available. The proposals are under preparation stage.

The sewage generation for the present action plan has been calculated based on the
population increase in the last few decades. Accordingly, the projected sewage
generation is 900 MLD and accordingly, 21 STPs have been proposed for 900 MLD.
As per the prioritization, it has been observed that all the 21 Nos. STPs are
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categorizedunder Priority-I. The approximate range of overall cost for the installation
of STPs under Priority | is around Rs. 2,25,000 lakhs to Rs. 2,34,000 lakhs.

As the proposed STPs will have proper sewerage network system, the concerns

related to septage management will be minimal.

Fig 2.2.1 Location of proposed STPs in Musi Watershed
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2.2.5 Proposed rejuv enation/beautification of Lakes

The rejuvenation of lakes has been proposed for those lakes which are

receiving less than 1 MLD of sewage. 13 lakes have been identified for

rejuvenation/beautification (Table 2.2.3).

Table 2.2.3: Proposed lakes for rejuvenation

S.No. Location Lﬂgﬁgﬁg
1. Ramasamudram Lake %: ég _ %
2. Thumnaguda Lake %: gg _ %
3. Thumnaguda Lake 2 177900240__ (1
4, Chillepalli Lake (near drain 26) %g gg: %
5. Ravulapenta lake (near drain 23) %: gé: %
6. Lake Near Gurunathpalle %: ?)421: %
7. Vallabhapur drain lake %: ég: %
8. Rudraram lake 176;43?8__ (1
0. Anajipuram 7197"0336_— 1(
10. Madharam Kalan 1 %: ;g _ %
11. Madharam Kalan 2 %: ;g : %
12. Near Thurakapalli Drain %: ig : %
13. Pallewada 17790°189 _ (1
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2.2.6 Monitoring of Action Plan
Government of Telangana will take all necessary steps to implement the

action plan as per the directives of Hon’ble NGT and also based on the action plan
adopted for River Hindon. Telangana Government will also ensure transparency
during the whole implementation period of the action plan. Various factors like
weather conditions, Government policies and decisions etc need to be considered
during the action plan implementation phase. The Government will time to time
submit the substantive progress of the action plan. A committee constituted under
the Chairmanship of Chief Secretary, Telangana State Government should monitor
the proposed action plan and the District committee should monitor at the District
level. The action plan consists of the short-term and long-term action plans to be
implemented by the respective State Government agencies. The action plan along

with the implementing agencies is shownin the Table 2.2.4.

Table 2.2.4 Action Plan for rejuvenation of River Musi

Organization
, resp onsible for o Budget
S.No. Action Plan . . Timeline (Rs. In
implementation of
: lakhs)
action plan
Industrial Pollution
Actions against the Already under
identified industries in implementation As part of
1. operation without TSPCB and to department
consents under air and continue as activity
water acts regular activity
Action against Industries
not installed ETPs or Already under
ETPs exist but not implementation As part of
2. operating or ETP outlet or TSPCB and to department
treated is not complying to continue as activity
the effluent discharge regular activity
standards or norms
Directions to all industries
. Already under
which are observed to be imol . f
not in operation or closed implementation | - As part o
3. . TSPCB and to department
or temporarily closed to : -
: . continue as activity
remain close till further regular activity
orders of TSPCB 9
Sewage Treatment Plan and Disposal Plan
District wise estimation of Study awarded | HMWS&SB
total sewage generation, and the report | awarded the
existing treatment MA&UD, HMWS&SB, | . P
1. . is about to be | study to M/s.
capacities, quantum of PHED (Urban areas) .
- submitted by Shah
disposal of sewage July, 2019 Consultanc
presently through drains Y, y

58




and the gaps in sewage
treatment capacity

To undertake the
measurement of flow of all
the drains presently
contributing to pollution

State 1&CAD,

I ) HMWS&SB, GHMC, 6 months -
oad in river and to PHED (Urban areas)
formulate DPR for each
drain and corresponding
town
Design and execution of
STPS HMWS&SB, GHMC
Set up of new STPs at the PHED (Urbém Area)’ 36 months 2,34,000/-
desired locations and
follow up of the same
Channelization including 36 montft]s at
diversion of sewage psrteusde;isa HMWS&SB
viIIaggglrt]g\:vfﬁg (:zI(r:Otrf?rough awarded to awarded the
1&D of all the drains HMWS&SB, GHMC, M/s. Shah study to M/s.
. PHED (Urban Areas) | Consultancy Shah
presently carrying sewage and the final Consultancy
and for ensuring proper report is for
treatment of the upcoming expect by Jul
STPs VN S
Implementation of the
faecal management with HMWS&SB 2 months 400/-
co-treatement facilitied at
various STPs
Groundwater Quality
Supply of potable water to | HMWS&SB, GHMC,
the affected communities Rural Water Supply 1 mortl_th and to d As ptart O]; |
in the identified critical and Sanitation recour}a:?;it?\llsi ezacrtir\;}ten a
blocks Department 9 v y
Carrying assessment of
groundwater survey for 2 months and | As a part of
guality and to identify over SGWB to continue as | departmental
exploited zones and regular activity activity
critical zones in the city
To ensure rain water
harvesting by the,
commercial and other
Institutions and 3 months and As a part of
groundwater recharging SGWTZ/P%EMC / to continue as | departmental
with only clean water be regular activity activity
encouraged by
TSPCB/State Ground
Water Board
Periodical ground water
guality assessment and
remedial actions in case of | SGWB /TSPCB// t20 Tg:ttizi:gi dAeZ:rtprr?gn?;I
contaminated GW / TW / State I&CAD reqular activi activit
BW / HP and assessment 9 R y

of the need for regulating

59




use of ground water for
irrigation purposes

Installation of piezometers

SGWB 11 months 726.25
and recharge shafts
Flood Plain Zone
State | & CAD, As a:hpeart of
o . HMWS&SB, GHMC, | 1 month and to
Plantation in flood plain . Government
Rural Water Supply continue as .
zone e o Haritha
and Sanitation regular activity
Haram
Department
Programme
Checking encroachments | State I&CAD, GHMC, As a part of
; : 2 months departmental
in the flood plain zone Revenue Department L
activity
Already under
Prohibition of disposal of implementation | As a part of
municipal, bio-medical in TSPCB, GHMC and to departmental
drains continue the activity
activity
Already under
Proh_lbltlon of disposal of TSPCB / State | & implementation | As a part of
Plastic, Hazardous and E- and to departmental
X ; CAD . L
waste in drains continue the activity
activity
Notification of Flood Plain State 1&CAD 3 months i
Zone
Environmental Flow (E -flow
Measurement of flow of all 88/-
the drains meeting the for water
. . CWC / State I&CAD 6 months level
river and maintenance of
measurement
all records )
at 8 locations
Water and Irrigation
practises and organization | State I&CAD, GHMC, 3 months i

of awareness programmes
for the farmers

Revenue Department
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PERT Chart with proposed timelines for Action Plan Imp lementation from June 2019
after the approval of action plan

Action Plan June- | Sep- | Dec2019- | March- | June- | Sep- | Dec2020- | March- | June- | Sep- | Dec
Aug Nov | Feb 2020 May Aug Nov | Feb 2021 May Aug Nov | 2021-
2019 | 2019 2020 2020 | 2020 2021 2021 | 2021 | Feb
2022

March -
May
2022

Identification of
location for
proposed STPs

Preparation of
DPR

Tender
finalisation and
award of work

Set up of STPs

Installation of
peizometers and
recharge shafts

Implmentation of
fecal
management
with co-
treatment
facilties at
various STPs

Water Quality
sampling after

set up of STPs .

Flow
measurements
of all the drains
and calculation
of E-flow

Preparation of
final report after
the
implementation
of the action
plan

The above action plan and the time lines mentioned would be contingent on the
availability of land for construction of STPs at the identified locations, the delays
involved in the process of removal of encroachments, land acquisition procedures
and litigation thereon. Allocation of finances to the various components of the action
plan involves legislative and administrative actions and predicting their timeliness

accurately may not be feasible.

61




2.3 TECHNOLOGICAL OPTIONS FOR STPS AND LAKES

2.3.0 Financial aspects of STP and Lakes Rejuvenation

2.3.1 Selection of Treatment Technology of STPs

MoOEF&CC based on the primary and secondary data (2009) obtained from
the operation of Sewage treatment plants (STPs) in the country over the last two
decades has prepared the compendium of technologies to identify the suitable
sewage treatment plant based on the area, inlet quality etc. The various data
obtained for STPs was analysed for determination of treatment efficiency, treatment
cost and land requirements of various technological options for sewage treatment in
various regions. Hence, various technologies have been categorized and specific
recommendations have been made for sewage treatment in various regions.

The major concern in terms of discharge of treated untreated wastewater in
water bodies is the presence of organic matter and pathogens. Effluent discharge
standards for TSS, BOD, FCs are mainly considered for the STPs. Various aerobic
technologies such as Moving bed biofiim reactor (MBBR), Membrane bioreactor
(MBR), Sequencing batch Reactor (SBR), Extended Aeration (EA) are more suitable
and cost effective for setting up pf small STPs with capacities ranging from 50 KLD
to 1 MLD. The average cost of treatment of sewage in these small STP is around Rs.
13 per KL. In terms of overall investment including initial investment and O & M for
effective life of STP (20 years), then SBR is the most economical and MBR is 25%
more expensive than SBR. Moreover, the treated sewage quality from SBR is
superior to the rest of the variants and comparable to MBR, therefore, SBR is
recommended as the most cost- effective technology for the biological treatment of
sewage up to 1 MLD. However, the waste stabilization pond including oxidation
ponds are most appropriate for small villages/townships having sufficient land and
demand for treated wastewater in agriculture. The description of various

technologies are explained below:
1. Activated Sludge Process (ASP): Activated Sludge Process (ASP)is a

sewage treatment process in which air or oxygen is blown into raw, unsettled

sewage to smash the solids and develop a biological 'soup’ which digests the
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organic content and pollutants in the sewage. These plants do not have a
primary settlement chamber which is the chamber that needs emptying by
tanker on a regular basis with most three stage sewage treatment plants.

. Moving Bed Biofilm Reactor (MBBR): The MBBR system consists of an
activated sludge aeration system where the sludge is collected on recycled
plastic carriers. These carriers have an internal large surface for optimal
contact of water, air and bacteria.The MBBR process can be used for a
variety of different applications to attain the desired results, depending on the
quality of the wastewater and the discharge regulations.

. Sequencing Batch Reactor (SBR): Sequencing batch reactors (SBR) is a
type of activated sludge process for the treatment of wastewater. SBR
reactors treat wastewater such assewage or output from anaerobic
digesters or mechanical biological treatment facilities in batches. Oxygen is
bubbled through the mixture of wastewater and activated sludge to reduce the
BOD and COD.

. Upflow  Anaerobic  Sludge  Blanket (UASB): UASB  uses
an anaerobic process whilst forming a blanket of granular sludge which
suspends in the tank. Wastewater flows upwards through the blanket and is
processed (degraded) by the anaerobic microorganisms. The upward flow
combined with the settling action of gravity suspends the blanket. As the
blanket begins to reach maturity; small sludge granules begin to form whose
surface area is covered in aggregations of bacteria. The flow conditions
create a selective environment in which microorganisms capable of attaching
to each other survive and proliferate. Eventually the aggregates form into
dense compact biofilms referred to as "granules”.

. Membrane Bioreactor (MBR): A membrane bioreactor is essentially a
version of the conventional activated sludge (CAS) system: While the CAS
process uses a secondary clarifier or settlement tank for solid/liquid
separation, an MBR uses a membrane for this function. This provides a
number of advantages relating to process control and product water quality.

. Waste Stabilization Pond (WSP): Waste stabilization
ponds are ponds designed and built for wastewater treatment to reduce the
organic content and remove pathogens from wastewater. They are man-made

depressions confined by earthen structures. Wastewater or "influent” enters
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on one side of the waste stabilization pond and exits on the other side as

"effluent”, after spending several days in the pond, during which treatment

processes take place. Waste stabilization ponds are used worldwide for

wastewater treatment and are especially suitable for developing countries that

have warm climates. They are frequently used to treat sewage and industrial

effluents, but may also be used for treatment of municipal run-off or storm

water. The system may consist of a single pond or several ponds in a series,

each pond playing a different role in the removal of pollutants.

Based on the above technologies, the treatment cost along with the area required,

performance of the treated sewage is presented in the following tables.

Table 2.3.1 Comparison of Treatment Costs of Various Technologies for

Sewage Treatment

S. | Asses sment UASB+
No. | Parameter/Technology ASP MBBR SBR EA MBR WSP
1.0 | Performance after Secondary Treatment
Effluent BOD, mg/I <20 <30 <10 <20 <5 <40
Effluent SS, mg/I <30 <30 <10 <30 <5 <100
Fue:ﬁtcal coliform removal, log upto2 |upto2 | upto3 | upto2 | upto5 | upto?2
2.0 | Performance After Tertiary Treatment
Effluent BOD, mg/I <10 <10 <10 <10 <10 <10
Effluent SS, mg/I <5 <5 <5 <5 <5 <5
Effluent Total Coliforms,
MPN/100 m 10 10 10 10 10 10
3.0 | Capital cost
Average Capital Cost
(Secondary Treatment), Lacs 100 100 110 100 330 30
in Rs. /MLD (Approx.)
Average Capital Cost (Tertiary
Treatment), Lacs in Rs. /MLD 150 150 150 150 150 150
(Approx.)
Total Capital Cost (Secondary
+ Tertiary) Lacs in Rs. /MLD 250 250 260 250 480 180
Total area requ ired,
4.0 1000 550 550 1100 450 6100

m? per MLD
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*ASP: Activated Sludge Process; UASB: Upflow Anaerobic SludgeBlanketWSP: Waste

Stabilization Pond; MBBR: Moving Bed Biological Reactor; EA: Extended Aeration; SBR:
Sequential Batch Reactor; MBR: Membrane Bio Re  actor

Table 2.3.2 Assessment of Technology options for Sewage Treatment
(Adopted from Sewage treatment in Class | towns: Recommendations and

Guidelines)
Criteria ASP UASB SBR | MBBR MBR WSP
+ASP

Performance in Terms of Quality of
Treated Sewage

Potential of Meeting the TSS and BOD
discharge standards

Potential of Total / Faecal Coliform
removal

Performance Reliability

Impact of Effluent Discharge

Potential of No Adverse Impact on
Land

No Adverse Impact on Surface Waters

Potential of No Adverse Impact on
Groundwater

Potential of Low Energy
Requirement

Potential of Low Land Requirement

Potential of Low Capital Cost

Potential of Low Recurring Cost

Typical Capacity Range, MLD Al Al Al Smaller

Smaller
Flows | Flows | Flows

ASP: Activated Sludge Process UASB: Upflow Anaerobic Sludge Blanket

WSP: Waste Stabilization Pond MBBR: Moving Bed Biological Reactor

EA: Extended Aerati on SBR: Sequential Batch Reactor

MBR: Membrane Bio Reactor
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The new STPs as proposed in the action plan chapter may be set up based on
the suitable technology subject to land requirement and funds.

2.3.2 Lakes Rejuvenation/ beautification:

The lakes rejuvenation/beautification proposed for the respective lakes for the
river stretch has been listed in the Action plan chapter. The lakes rejuvenation can
be carried out using various available technologies like drain treatment technology
coupled with floating island. The drain treatment technology costs approximately Rs.
25 lakhs — 35 lakhs per MLD and the floating island costs approximately Rs. 15,000
— Rs. 25,000. The other available technology is phyto-remediation which is a plant
based technology that can treat sewage upto 3 MLD. Although, the initial cost of
phyto-remediation may be high, the long term maintenance cost of phyto-
remediation is low as compared to other technologies. The approximate cost of
phyto-remediation per MLD is Rs. 300- 350 lakhs. The suitable technology may be
implemented based on the availability of the land, funds and manpower.

Reference:

Compendium of Sewage Treatment Technologies, National River Conservation
Directorate, Ministry of Environment & Forests, Government Of India, August 2009,
Prepared by IIT Kanpur
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2.4 PROTECTION PHASE OF RIVER MUSI STRETCH

After the implementation of the action plan, certain measures need to be

undertaken to ensure that the health of the watershed is maintained and ensures

smooth functioning of the identified solutions. The protection measures to be

undertaken are as follows:

X

Regular follow up on the compliance of the implemented action plan by
various Stake holder departments

To ensure smooth functioning of the proposed STPs and lakes rejuvenation
Assessment of the increase in sewage load to the STPs if any

Assessment of the health of the population (frequency of diseases) before
and after the implementation of the action plan (restoration phase)
Educational Institutions must teach in a week’s lesson everyday regarding the
protection and improvement of surrounding environment

Awareness programmes to be organised by the State Government at each
level in the towns /villages about the protection of the environment
Rehabilitation of slums along the river stretch

Frequent checking of encroachments of the catchment areas around the fresh
water lakes

Cleaning of the storm water drains before meeting the River

Checking the constructions on flood plains and reallocation of all the
settlements on the flood plain zone

Plantation along the banks of the polluted river stretch

Avoidance of the construction of Industries/ buildings near the wildlife
sanctuaries etc

Involvement of the public, private and Industrial sector in maintaining the river
water quality

Inspection on the proper management of the waste management to avoid
public health problems

Avoidance of deforestation in the upper catchment areas

Frequent inspection of the overdrawl of groundwater in the water stressed
areas

Construction of rain water harvesting structures to arrest the rainfall in the

catchment area to enhance the river flow
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2.5 IMPROVEMENT PHASE OF RIVER MUSI STRETCH

The improvement phase involves the upgradation/modification of the
implemented measures in all sectors of the identified problems. The improvement
phase includes the following:

x Community mobilization and stakeholder consultations on continuous basis

X Formation of river community management groups

x Promotion of measures for groundwater recharge

x Creation of public spaces, jogging track along the river stretch

X Improvement in the river water quality to match the outdoor bathing standards

X Building of injection wells to support the surrounding bore wells to increase
the groundwater table

x Plantation of indigenous species to restore the soil quality and enhance the
water adsorption capacity and control soil erosion

X Improvement in the migration of birds due to the rejuvenation/beautification of
lakes

X Approved Action plans are proposed to be placed on website to involve

educational and other institutions and the public at large.
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RIVER MANJEERA -
NAKKAVAGU STRETCH

(PRIORITY-II)
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3.1 RECOGNITION PHASE OF RIVER MANJEERA -NAKKAVAGU
STRETCH

In the present chapter, the various causes  for the pollution , the analysis of the
cause s and its effectare discussed in detail.

3.1.0 Manjeera -Nakkavagu stretch

Manjeera River, a tributary of River Godavari, originates from Balaghat Hills
near AhemednagarDistrict at an altitude of 823 metres (2,700 ft) with total catchment
area of 30,844 square kilometres (3,084,400 ha).lt flows through Latur District of
Maharashtra and Bidar District of Karnataka before entering Medak District in
Telangana State. It flows for about 96 km in Medak District through Narayankhed,
Jahirabad, Sangareddy and Narsapur Talukas. Ultimately, it outfalls into Godavari
River at Basara near Nizamabad. The starting and ending point of polluted stretch of
Manjeera based on CPCB recommendation of polluted river stretch has been taken-
up for the rejuvenation of river Manjeera (Table 3.1.1). This stretch is demarcated
from the upper and down streams points of the confluence of the rivers Manjeera
and Nakkavagu. The details of the Manjeera River stretch are given in Tables 3.1.1
to 3.1.3.

Nakkavagu is a tributary of the River Manjeera, which flows through the
Medchal-Malkajgiri, Rangareddyand Sangareddy Districts of Telangana. The
polluted stretch of Nakkavagu starts from Bachugudem to the confluence point of the
Manjeera at Gowdicherla. The Central Pollution Control Board (CPCB) has identified
Manjeera and Nakkavagu stretches as polluted stretches as Priority 11 (BOD range
5.0 — 26.0 mg/l). The watershed area map (Fig.3.1.1) of Manjeera-Nakkavagu
polluted stretches was prepared with the help of Survey of India toposheets (56 K/2,
K/3, K/6& K/7) on the 1:50,000 Scale.The catchment area of the Nakkavagu lies
between latitude 28° 30’ to 30°15’ N and longitude 77° 20’ to 77° 50’ E with total area
of the watershed covers an area about 751.54 sq.km, which appears to be polygon
in shape. The major source of contamination in the Nakkavagu stretch is mainly due
to domestic discharges. The watershed area of Nakkavagu lies predominantly in the
Sangareddy district and partly in Rangareddy and Medchal-Malkajgiri Districts of
Telangana State. The details of Nakkavagu stretch are given in Tables 3.1.1 to
3.1.3.
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Fig. 3.1.1 Stretch Map of River Manjeera -Nakkavagu
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Table 3.1.1 Polluted Stretch with BOD Level and priority

. BOD range /
S.No. | River Stretch Identi fied Stretch Min - Max. Priority
Name i

Values in mg/l
Gowdicharla to Nakkavagu
. (From confluence point of

Manjeera- o .
1. Nakkavagu Nakkavagu with river Manjeera 5-26 Il

to 2 km downstream of river
Manjeera)

(Source: River Stretches for Restoration of Water Quality, CPCB, MoEF& Climate Change, New

Table 3.1.2 Polluted River Stretch Manjeera-Nakkavagu

Delhi)

Stretch . Town Approx length of
S.No. Name Stretch Identified Identified the stretch (in Km)
Manjeera- Gowdicharla to .
1. Nakkavagu Nakkavagu Gowdicharla 2.0
Table 3.1.3 Polluted River Stretch of River Manjeera-Nakkavagu
(Source: TSPCB)
Water Water Quality Monitoring
Stretch Water Quality Quality Station Location
S.No. Name Monitoring Monitoring Coordinates
Station Name Station L atitude Lonaitude
Code g
Start point (U/s of oo " o Ao "
river Nakkavagu at 2349 17733 38.52" | 78713 55.92
N E
Bachugudem)
. | Manjeera End point
' River (D/s of river
Manjeera at 17°39' 20.50" onar "
Gowdicharla after 2375 N 78°09°2.17"E
confluence with
Nakkavagu)
Start point (River
Nakkavagu at 2349 17°33' 78°13'
Bachugudem) 38.52"N 55.92"E
2. | Nakkavagu End point
(Confluence Point i 17°39' omr "
of Nakkavagu and 20.50"N 78°09°2.17E
Manjeera)
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3.1.1 Causes of River Manjeera-Nakkavagu Pollution

The Sewage discharge from the urban agglomeration of Patancheru, R.C.
Puram mandals of Sangareddy District and the villages of river Nakkavagu is
ultimately joining the river Manjeera at Gaudicherla Village (downstream of Manjeera
and Nakkavagu confluence). The impact of pollution on Manjeera river stretch is the
net result of sewage generated in Nakkavagu stream. The Pamulavagu, Peddavagu
and Nakkavagu streams flowing through Urban agglomeration, act as diffuse
sources of contamination along their courses to the confluence with the River
Manjeera (Fig. 3.1.2).

Fig. 3.1.2The map of R iver Manjeera and Nakkavagu
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3.1.2 Drains in Watershed of River Manjeera-Nakkavagu Stretch

The major drains in Manjeera river stretch is Nakkavagu which carry the

domestic sewage generated into river Manjeera. Nakkavagu is joining the river

Manjeera at Gaudicherla village. There are 02 small drains joining the Manjeera river

stretch which do not carry any sewage directly from the villages however, the

Nakkavagu stretch has 09 drains along the Bachugudem to Gaudicherla is major

source of sewage water pollution. The detail of the Number of villages and their

names alongwith their population (Annexure M J- 1 as per Census book 2011) is

givenin Table 3.1.4,

Table 3.1.4 Drains and village Information of

Manjeera -Nakkavagu river stretch

No of Villages Population
S N. Drain No. & Name of Village identified in (Cenzus 2011)
river stretch
1. D1 - Faizalwadi 01 3554
2. D2 — Vendikol 01 1296
3. D3 -Konampet Cheruvu Nala 08 23153
4. D4- Yerdanur Nala 07 40032
5. D5 — Isnapuram Nala 05 12438
6. D6 — Begampet Nala 19 35864
7. D7 — Pamla Vagu 30 81289
8. D8 — Pedda Vagu 17 145158
9. D9 — Kasaram Nala 05 26561
10. D10 — GagnikuntaVaka 04 7083
11. D11 — Maisamma Vagu 11 49464
TOTAL 11 108 4,25,712
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Based on the population data as per 2011 census data, the municipal sewage

waste is calculated about 45.69 million litres per day (MLD) which is generated in

entire watershed area for the polluted river stretch of Manjeera-Nakkavagu (Table

3.1.5). Considering 20% increase in population growth, the present sewage

generation is about 55.19 MLD. Furthermore, the sewage generation is estimated for

next 10 years (i.e. 2029) to be around 71 MLD. As no sewage treatment plants

(STPs) exists at along the Manjeera-Nakkavagu stretch, the untreated domestic

sewage is flowing into nearby streams causing pollution in the downstream of the

river Manjeera.

Table 3.1.5 Sewage related Information of

Manjeera -Nakkavagu

watershed
Water Municipal
. demand Mode of solid waste
Drain . .
wise (Population * Sewage sewage (percapita
Total avg 65 Ipcd Generated Disposal 0.1 kgpd for
S.N. Drain Name fordrain 1 & | (80%*water | (soakpits/ drain1 &2
POPU - 1 5 and demand i /0.3 for rest
lation and avg leman ) septic .3 for res
135 Ipcd for in MLD tanks / of the
rest drains ) nallas) drains)
in MLD in Tons/Day
1. D1 - Faizalwadi 3554 0.23 0.18 Soak pits 0.004
2. D2 - Vendikol 1296 0.08 0.06 Do 0.001
Soakpits/
D3 - Konampet septic
3. Cheruvu Nala 23153 3.13 2.50 tanks 6.940
/nallas
4. D4 - Yerdanur | 44035 5.40 4.32 Do 12.010
Nala
5. | DS—lsnapuram | 4538 1.67 1.34 Do 3.731
Nala
6. | Dé—-Begampet | 3504, 4.84 3.87 Do 10.773
Nala
7. D7 — Pamla Vagu 81289 10.97 8.77 Do 24.387
8. D8 — Pedda Vagu | 145158 19.59 15.69 Do 43.550
9. | D9 — Kasaram Nala | 26561 3.58 2.86 Do 7.968
D10 -
10. GagnikuntaVaka 7083 0.95 0.76 Do 2.125
11, | Dil-Maisamma | ,q,q, 6.68 5.34 Do 14.839
Vagu
TOTAL 425712 57.12 45.69 - 126.328
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3.1.3 Domestic sewage generation details of the villages and the mode of
disposal

The water demand per capita of 135 Ipcd for urban areas and 65 Ipcd for rural
areas (Source CPCB/HMWSSB/PHED/WHO) are considered for estimating the
water demand of the villages/towns falling along the identified drains that are joining
the Nakkavagu and finally the river Manjeera. The sewerage generation is taken as
80% of water demand. The water demand, sewerage generation and disposal of
sewerage are givenTable 3.1.5 for the identified drains.

At present, the mode of sewage disposal is through soak pit at drain 1 and 2.
There is no need of any treatment of sewage generation in drains 1 and 2as it is not
contributing any pollution load along the river stretch i.e along the Manjeera river
stretch.

The sewerage generation of more than 5 MLD is observed at three locations
(3 drains). These are D7 — PamlaVagu (11 MLD), D8 — PeddaVagu (19 MLD)
andD11 — MaisammaVagu (6 MLD).

The sewerage generation of 1.0-5 MLD is observed at five locations (5
drains). These drains are D3—Konampet Cheruvu Nala (3 MLD), D4—Yerdanur Nala
(5 MLD), D5 — Isnapuram Nala (2 MLD), D6 — Begampet Nala (5 MLD) and D9 —
Kasaram Nala (3 MLD).

The sewerage generation of 0.1 -1 MLD is observed at remaining one location
(1 Drain) and the Drains is D10 — Gagnikunta Vaka (1 MLD).

At present, the mode of sewage disposal is through soak pit, open Nallas and
through septic tanks. Therefore, sewage treatment plants are to be installed to treat

the sewage all along the Nakkavagu to reduce the pollution load in Manjeera river.

3.1.4 River water quality

Telangana Pollution Control Board (TSPCB) has been monitoring the water
quality of Manjeera-Nakkavagustretch at various locations identified by the CPCB on
regular basis since 2016. The details of water sampling locations and the water
guality assessment report for three years 2016, 2017 and 2018 and month wise river
water quality is given in Annexure MJ- 2& 3.

The samples collected from the identified locations of Manjeera river stretch
have been analysed for pH, Dissolved Oxygen (DO), Biological Oxygen Demand
(BOD), Total Coliforms (MPN/100ml), Conductivity (uS/cm), Boron, Sodium
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Absorption Ratio (SAR). The parameters have been compared with the standards for
assessing the suitability of these river waters for designated purposes. DO levels in
the water samples of at Gowdicherla village of river Manjeera were in the range of
4.6-8.6 mg/l during the period 2016 -18. pH varied from 6.8-8.3 at D/s of river
Manjeera at Gowdicherla village and 7.1- 8.35. BOD was in the range of 2 - 26 mg/I
at Gowdicherla during the period 2016-18. The total coliform count in the river water
varied from 29 — 1300 CFU/ml at Gaudicherla during the year 2016-18. Similarly,
SAR in the river water ranged from 0.6-5.6 and 1.2-5.0 at Gaudicherla during the
year 2016 -18. Similarly, DO levels in the water samples of at Bachugudem of
Nakkavagu river, it ranged from 2.5-7.2 mg/l during the period 2016 -18. pH varied in
the range of 7.1- 8.35 at Bachugudem of Nakkavagu river. BOD was in the range of
10.0 - 26.0 mg/l at Gowdicherla and Bachugudem of Nakkavagu river during the
period 2016-18. The total coliform count in the river water varied from 39 - 1750
CFU/ml in at Bachugudemduring the year 2016-18. Similarly, SAR in the river water
ranged from 1.2-5.0 at Bachugdem during the year 2016 -18.

Based on the Nakkavagu water quality data of 2016-18, it is concluded that all
the water quality parameters were above the permissible limits as prescribed for
bathing standards. Therefore, Nakkavagu stretch needs to be treated and necessary
mitigation measures need to be adopted like setting up of STPs, treatment of nearby
ponds/lakes, plantation along the stretch. All these measures need to be undertaken
to make the Nakkavagu quality fit for irrigation purpose so that the river Manjeera
would be also protected from the water pollution as Nakkavagu is the main source of
carrying the pollutants from colonies of Patancheruvu and villages of the surrounding

area.

3.1.5 Industries in Manjeera -Nakkavagu watershed

In the Manjeera-Nakkavagu river stretch, there are about 245 water polluting
industries are operating in the Red category. Apart from these, 16 units in various
sectors like engineering & metal, lubricants/rubber sectors are also exist in these
river stretches (Table 3.1.6).
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Table 3.1.6 Details of the industries with categories in the watershed area

S.No | Type of Industry Category Quantity of
(Red/Green/Orange) effluents
Generated (KLD)

1. Pharma& RED 2773.68
Chemicals, R & D

2. Engineering & RED 214.15
Metal

3. Paper RED 8

4. Lubricants/Rubber GREEN/RED/ORAN 112.5

GE

5. Others GREEN/ORANGE 0.61

TOTAL 3108.94

(Source: TSPCB, Hyderabad)

To control the industrial pollution in Patancheru Industrial area, a Common Effluent
Treatment Plant, M/s. Patancheru Enviro Tech Ltd., (PETL) in Patancheru was
established in 1994 to treat the industrial effluents generated by the industries in and
around Patancheru areas. The treated effluents from PETL are sent to Amberpet
STP through 18 Km pipeline. PETL is located inside the Manjeera - Nakkavagu
watershed but the treated effluents are sent to Amberpet STP located outside of the
Manjeera - Nakkavagu watershed. The list of the associated industries with the
PETL is given in Annexure M J — 4.

The details of treatment facility at PETL is given in Table 3.1.7. The treated
effluents from PETL are being sent to Amberpet STP for further treatment. The
performance of PETL in removal of various pollutants (TSS, TDS, BOD and COD)
during 2017-18 is given in Table 3.1.8.
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Table 3.1.7 Detail of Treatment facility (CETP

— PETL) in the watershed

S.No. | Treatment CETP Quantity of Quantity of Point of Amount of Sludge
facility Capacity Effluents effluents location Sludg e Disposal
received released of produced
from into disposal
(MLD) industry Nakkavagu
(MLD) River
5STPD Disposed
. Amberpet to
1 PETL 3.5 2.7 Nil STP (2018) common
TSDF
(Source: TSPCB, Hyderabad)
Table 3.1.8 Performance of M/s. PETL during 2017 -2018
2017 2018 Standards
PARAMETERS
Max Min Max Min -
7.6 6.6 7.7 6.2
pH 5.5-9.0
8.3 7.5 8.1 7.1
384 166 375 134
TSS (mg/l) 100
92 5 98 30
2420 1782 3549 1853
TDS (mgll) 2100
1970 520 2073 1424
2688 1000 2774 1172
COD (mgl/l) 250
420 154 244 200
743 299 845 290
BOD (mgll) 30
27 14 21 18
70 34 28 45
NH3-N (mg/l) 50
70 2.8 6.0 2.0
48 15 17 2.1
0O&G (mg/l) 10
4.0 BDL 2.2 BDL
Phenolic 2.5 0.1 15 2.4 10
Compounds (mg/l) BDL BDL BDL BDL '
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3.1.6 Groundwater Quality status along the river stretch

State Ground Water Department (SGWD) Hyderabad is monitoring the
groundwater in the study area under which water level fluctuations and groundwater
guality monitoring are being carried out for pre- and post- monsoon seasons. The
groundwater related data have been taken for the years 2016, 2017 and 2018 at
fourteen locations are shown in Fig. 3.1.3.

Fig. 3.1.3 Map showing groundwater monitoring locations
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In general, the groundwater levelsfor pre and post monsoon periods are
observed to be in the range of 3.23 m to 23.75 m for 2016, 2.98 m to 18.68 m for
2017 and 1.85 m to 23.28 m for the year 2018. The general groundwater level trend
for three years (2016 to 2018) during pre- and post- monsoon periods is shown in
Table 3.1.9.

Table 3.1.9 Water Level (m) data of Manjeera watershed for the year 20 16 - 2018
(Pre & Post Monsoon)

S. No Village Name LAT | LONG Mgia st?ia Mg?ﬂ NZ\?i? Mgis st?is
1. Kondapur 17551178011 | 3041 | 675 | 1650 | 17.27 | 34.99 | 1165
2. Annaram 17.630 | 78.376 | 3052 | 2165 | 27.00 | 22.46 | 29.18 | 2828
3. Bandlaguda 17.528 | 78.277 | 1115 7.90 13.20 9.00 9.78 12.7
4. Borpatla 17.671|78.157 | 3009 | 26.86 | 26.60 | 20.24 | 26.33 | 2446
5. Gummadidala 17.688 | 78.362 | 2653 | 14.03 | 22.00 | 19.02 | 2235 | 22.65
6. Isnapur 17563 |78.199 | 2890 | 515 | 148 | 390 | 12.78 | 1093
7. Patancheru 17.526 | 78.270 | 2153 | 12.85 6.60 753 1168 | 11.64
g. | Ramachandrapuram | 17.509 | 78.300 | 3312 | 1471 | 27.04 | 12.07 | 28.03 | 2533
9. Utla 17631178319 | 1968 | 871 | 1439 | 811 | 21.13 | 1616
10. Shambapuram 17.563 | 78.372 | 9535 5.28 11.37 3.80 8.85 9.01
11. Maheshwaram 17.562 | 78.375 | 2489 | 24.22 NA 2105 | 1485 | 23.95
12, Bachepally 17.562 | 78.370 | 3520 | 14.40 | 3529 | 17.07 | 33.19 | 2881
13, Antharam 17686 | 78.393 | 2550 | NA | 2835 | 6.75 | 37.68 | 144
14, Biatl 17611178189 | NA | 1586 | 3150 | 12.82 | 31.94 | 2763

(Source: State Ground Water Department, Hyderabad)

The minimum to maximum values for different parameters like pH, TDS (mg/l),
Chloride (mg/l), Nitrate (mg/l) and SAR are shown in Table 3.1.10 and the detail data
is given in Annexure M J - 5.

In general, groundwater quality in the watershed area is found in the range 6.8
to 8.8 for the pre monsoon and 6.8 to 8.7 in the post monsoon period for the years
2015, 2016 and 2017. Maximum pH values in the groundwater are to be found
above the BIS standards of drinking water. TDS values are to be in the range of 212
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to 1132 mg/l for pre monsoon and 333 to 1504 mg/l for post monsoon period in the
year of 2015-17. TDS values in groundwater are also found to be above the drinking
water standards. Chloride is found in the range of 10 mg/l to 560 mg/l in pre-
monsoon and 20 to 540 mg/l during the post monsoon period for the years 2015,
2016 and 2017. Chloride levels were also found to be above the permissible limit of
drinking water standards. SAR values in the groundwater samples are in the range
of 0.8 to 5.6 during pre-monsoon and 0.1 to 3.91 during post-monsoon period during
2015-17. The SAR values were slightly above the permissible limit of the irrigation
water standards.

Thus overall groundwater quality in the watershed area is found to be exceeded the Drinking
Water Standards (IS 10500: 2012) w.r.to all parameters in both pre-monsoon and post-
monsoon seasons during the period 2015, 2016 and 2017. Thus, it is observed that all the
bore wells or tube wells are contaminated (anthropogenic) during pre and post- monsoon

seasons, which shows the impact of sewerage water on the groundwater resources.

Table 3.1.10 Groundwater Quality data of
2015 - 2017 (Pre and Post Monsoon)

Manjeera Watershed for the period

Min — Max (Pre — Monsoon) mg/I Min- Max (Post Monsoo n)
Parameter

2015 2016 2017 2015 2016 2017
pH 6.80-8.68 | /-96-8.72 | gg1.829 | 7.32-870 | 701-868 | gg1.827

212.48 -
TDS (mg/ly | 33300~ 1 " ooe | 266-898.56 | 267-1331.2 | 333-1459.2 | 3551504
1459.20 :
Chloride 20-530 | 20-320 10 - 560 30 - 450 20 -530 20 - 540
(mgfl)
. 4.87 - 35.41 -

Nitrate 33.87- 3.89752 -
(mg/l) 345 27 121.35 5.54 -200.19 | 1.54 - 137.20 345.22 248.02
SAR 0.08-358 | 034-3.45| (061-555 | 1.05-3.91 | 0-08-358 | g2 253

(Source: State Ground Water Department, Hyderabad)
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3.1.6.1 Groundwater use by industries inthe  Manjeera — Nakkavagu watershed

Patancheru industrial development area (IDA) in Manjeera watershed,
consists of pharmaceuticals, paints, pulp, plastic, bulk drugs and chemical units
which are using groundwater extensively. The groundwater use for industrial
purpose is given in Table 3.1.11.The groundwater quality data along Nakkavagu

stretch and Manjeera reveals that the watershed area is contaminated.

There are about 71 industries in three districts namely Sangareddy,
Rangareddy and Medchal — Malkajgiri in Nakkavagu watershed area are withdrawing
about 2808 KLD of groundwater.

Table 3.1.11 Details of Industries using Groundwater Withdrawal

Quantity(KLD)
S.No District No. of industries | GW Withdrawal Quantity (K LD)
1. | Sangareddy 65 2443.80
2 | Rangareddy 04 19.00
3. Medchal-Malkajgiri 02 345.20
Total 71 2808.00

(Source: State Ground Water Department, Hyderabad)

3.1.7 Solid waste Generation in watershed area

The solid waste generation in the watershed is calculated using per capita
generation of 0.1 kg/day for villages in drain 1 and 2 and 0.3 kg/day for towns. The
drain wise quantity of solid waste generated is given in the Table 3.1.12.

In the watershed area, 2 drains namely D1 and D2 have Municipal solid waste
in the range of 0 — 1 TPD, 4 drains namely D3, D5, D9 and D10 have the municipal
solid waste load for 1 - 10 TPD and drains D4, D6, D7, D8 and D11 have the
municipal solid waste in the range of 10 — 25 TPD (Table 3.1.5).

3.1.8 Solid Waste Management in watershed area

The management of solid waste, bio-medical waste, e-waste, plastic waste
and hazardous waste in the watershed area is given Table 3.1.12. The solid waste

83




generated from various villages in the Musi watershed has been calculated based on
CPCB norms.

Table 3.1.12 Solid waste management details

S.NO.

Type Of
Waste

Quantity
Generated

Quantity
Collected

Mode of Disposal

Municipal
Solid Waste

126.328TPD

126.328 TPD

The solid waste is being segregated at
the household level into wet waste and
dry waste. The wet waste is converted
into compost.
Dry waste is segregated into recyclable
waste and inert waste. The recyclable
wastes are disposed to the authorised
recyclers.

Biomedical
Waste

869 Kg/day

869 kg/day

Common biomedical waste treatment
facility:

The incinerator ash from CBMWTF is
disposed to TSDF, Dundigal (Land fill
facility).

Autoclaved sharps are stored in
impermeable sharp pits.
Autoclaved and shredded plastic
material is sold to authorised recyclers.
ETP sludge is stored in lined pits and
disposed to TSDF, Dundigal (Land fill
facility).

E-Waste

There are no e-waste from
manufacturers or producers in the
Manjeera river stretch. The e-waste
generated from households being
segregated by the local bodies and
being disposed to the authorised e-
waste dismantlers / recyclers.

Plastic Waste

The plastic waste from households is
being segregated by the urban local
authority and disposed to authorised
recyclers / cement plants for co-
processing”.

Hazardous
Waste From
Industries

100045 TPA

100045 TPA

The hazardous waste is segregated into
landfill waste and incinerable waste
based on the calorific value of the
waste. The landfill waste is being
disposed to TSDF, Dundigal,
Hyderabad and incinerable waste is
disposed to common incinerator at
TSDF / authorised alternative fuel
resource facilities / cement plants for
incineration / co-processing.

The municipal solid waste generated in the watershed area is about 126.328

TPD. At present, municipal solid waste is managed by the GHMC in some of the

Municipal area. The biomedical waste is estimated about 869 kg per day, which is

disposed to Common Bio-medical waste Treatment facility.
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3.1.9 Flood plain zone

The floodplain provides temporary storage space for floodwaters and
sediments from the watershed. It allows for a lag period between the peak runoff
caused by heavy rainfall and flood peak downstream. The floodplains play a critical
role in determining the ecological characteristics of a river and provide many
ecosystem services.

As per the information provided by Irrigation Department Circle Sangareddy,
there is no flood plain zone in Manjeera-Nakkavagu stretchwatershed (Annexure
MJ — 4). But, in order to protect the rivers for their water quality, biodiversity, and
various ecological functions and ecosystem services, it is absolutely necessary that
their floodplains are to be demarcated and conserved by notifying appropriate zones
(based on topography, climate and natural flow regime) with a list of permissible and
prohibited activities, and adequate buffers are to be provided along the active
floodplains within the period.

3.1.10 Environmental F low

Environmental flow is defined as the quantity, quality and timing of water flows
required for sustaining freshwater and estuarine ecosystems and the human
livelihoods and well-being that depend on these ecosystems.

To calculate the E-flow the recommendations of Working Group of Water
quality Assessment Authority (WQAA) constituted by the GOI in 2007 for non
Himalayan rivers. The KWDT - Il also followed the same procedure. This E-flow will
be revised in the future by having observed field data or better model will be made
available for the rainfall - runoff.

X The average rainfall data for the last 10 years is obtained from the Telangana
State Development Planning Society website for each river stretch and yearly
runoff is obtained in Cubic meters (m)/second as per the total river catchment
area.

x Yield is calculated (in TMC) by the formula
Yield (in TMC) = Runoff (in m) x catchment area (in km?) x 0.0353147

(*0.0353147 is the conversion factor to obtain yield in TMC)
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X The average yield obtained for the available years is calculated and 0.5% of
75%dependable flow is expressed as e-flow in cubic meter per second. The
value therefore obtained is established as the minimum environmental flow.

X The E-flow for Manjeera — Nakkavagu river is calculated as 0.01 m*/secas per
procedure indicated by WQAA (Water Quality Assessment Authority, 2003)
and is empherical in nature. In the absence of any latest studies related to E-
flow in polluted river stretches, Irrigation Department has planned to install
flow meters to measure the flow. The main issue is non-availability of lean
flows owing to non-perinneal nature of the Manjeerariver other than River
Krishna and River Godavari resulting in zero flows in 8-9 months in a year. In
such rivers, the only option is to ensure only fully treated sewage and
industrial effluents are to be released in the rivers.

x As the BOD of treated sewage after secondary and tertiary treatment will be
about 30 mg/l and 10 mg/l respectively, therefore achieving the river water
quality to bathing water standards of 3 mg/l is not feasible due to absence of

fresh water flow in Manjeera river

The sewerage water from patancheru area of Hyderabad Municipality and
Industrial effluents from patancheru industrial area are flowing into the Nakkavagu
drain. If the polluted water is treated, the existing Ghanpur Anicut ayacut of 21,625
acres gets benefitted.
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3.2 RESTORATION PHASE OF MANJEERA -NAKKAVAGU STRETCH

The previous chapter outlined the various causes for the pollution of River
Manjeera and the analysis of the various causes has been described in detall.
Based on the analysis of the various causes of the pollute d stretch, the
solution to the identified problems have been outlined in the form of the action

plan both in terms of identification and selection of the appropriate best

technology technically, physically, and financially.

3.2.0 Introduction

The Water Quality Assessment of Manjeera-Nakkavagu has provided
information on the status and magnitude of pollution with respect to desired water
quality. The long term trends of water quality assessment carried out by TSPCB
have formed the basis for identification of river Manjeera as polluted in their partial
length due to Nakkavagu. In general, Nakkavagu receives municipal untreated waste
water from Patancheru Industrial and residential colonies and finally discharges
directly into the river Manjeera near Gaudicherla village. Apart from the pollution
from the Nakkavagu, agricultural run-off from the fields is slightly contributing to the
water quality problems as non-point source pollution. The tributary streams
Nakkavagu pass through the industrial area of Sangareddy District and carry all
pollutants to river Manjeera. The main objective of the present action plan is to treat
the generated sewage to meet the Irrigation water quality standards in the polluted
river stretch of Manjeera river as achieving the bathing water quality standards is not
feasible in the absence of fresh water flow except during monsoon season.

3.2.1 The Basis of Proposed Action Plan for rejuvenation of Manjeera -
Nakkavagu Stretch

The water quality of River Manjeera indicated that the main source of pollution
in Manjeera is through Nakkavagu. Therefore, the drains joining Nakkavagu are
need to be treated along with small drains joining directly Manjeera stretch to restore
the Manjeera river water quality to Irrigation water standards. In view of this, the
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action plan for prevention and control of pollution of river Manjeera-Nakkavaguhas
been drafted based on the following documents:-

1. The River Ganga (Rejuvenation, Protection and Management) Authorities
Order, 2016; and

2. Orders of Hon’ble National Green Tribunal (NGT) (PB) in the matter of M.C.
Mehta Vs Union of India & Others (i.e., Directions for segment ‘A’-Gaumukh to
Haridwar in Uttarakhand, dated 10/12/2015 and Directions for Segment ‘B’
Haridwar Downstream to Kanpur/Unnao in Uttar Pradesh, dated 13/7/2017).

3. Water Quality Management Plan of River Hindon, CPCB, December 2016.

4. Hon’ble NGT orders in OA N0.673/2018, dated: 20.09.2018 and 19.12.2018.

3.2.2 Components of Action Plan

The proposed action plan covers following components:

3.2.2.1 Source control
Source control includes industrial pollution control and treatment and disposal
of domestic sewage as detailed below:-

(a) Industrial pollution control
X Inventorisation of industries
x Categories of industry and effluent quality
x Treatment of effluents, compliance with standards and mode of disposal of
effluents

X Regulatory regime.

(b) Channelization, treatment, utilization and disposal of treated domestic
sewage.
X Identification of villages/ townships in the watershed area of River
Manjeera and estimation of quantity of sewage generated and existing
sewage treatment capacities to arrive at the gap between the sewage

generation and treatment capacities;
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X Storm water drains now carrying sewage and sullage joining River
Manjeera and interception and diversion of sewage to STPs

x Treatment and disposal of seepage and controlling open defecation

x Identification of villages/townships for installing sewerage system and

sewage treatment plants.

3.2.2.2 River catchment/Basin management -Contr olled ground water extraction

and periodic quality assessment

x Periodic assessment of groundwater resources and regulation of ground
water extraction by industries particularly in over exploited and critical
zones/blocks

x Groundwater re-charging /rain water harvesting

x Periodic groundwater quality assessment and remedial actions in case of
contaminated groundwater tube wells/bore wells or hand pumps.

X Assessment of the need for regulating use of groundwater for irrigation

purposes.

3.2.2.3 Flood Plain Zo ne
X Regulating activities in flood plain zone.
X Management of Municipal, Plastic, Hazardous, Bio-medical and Electrical
andElectronic wastes.

x Greenery development- Plantation plan.

3.2.2.4 Ecological/Environmental Flow (E  -Flow)
X Issues relating to E-Flow

X Irrigation practices
3.2.3 The River Manjeera- Nakkavagu Rejuvenation/Revitalization plan

Following are the action plan for rejuvenation of river Manjeera- Nakkavagu as given

below:
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3.2.3.1 Industrial Pollution Control

a) Common effluent treatment p lants (CETPS)

One CETP is located along the Nakkavagustretch at Patancheru (PETL) with
135 member units of which 89 industries are located in the catchment area of
Manjeera. The member industries of PETL send their effluents after primary
treatment for further treatment and disposal. The treated effluent after meeting
the outlet standards from CETP is being sent to Amberpet STP for further

treatment.

Following recommendations are suggested for the industries located in River stretch:

X No industry should operate or continue manufacturing process in Nakkavagu
and Manjeera River stretches unless they possess a valid permission for
ground water extraction from State Ground Water Department.

TSPCB should ensure that the major industries should have the proper
operation of Zero Liquid discharge system to stop the effluent discharges into
drains

TSPCB must direct proposed new 17 category industries in Manjeera-
Nakkavagu River stretch for installation online continuous effluent monitoring
system (OCEMS) at the outlet of ETPs and transfer the relevant data to

TSPCB and CPCB regularly.

Industry details along Manjeera -Nakkavagu stretch

Particulars Details
No. of Industries-Category RED or water polluting/small scale 245 Nos.
Industries without consents/authorization Nil
No. of directions issued to industries 152
Total water consumption and Waste water generation by the 6.34 MLD /
industries 3.26 MLD
No. of industries having captive ETPs and treatment capacity 156 /1.9 MLD
No of industries are members of the CETPs 89
No. of CETPs exiting in the catchment of the polluted river
stretch and the treatment capacity 18 MLD
M/s.Patancheru Enviro Tech Ltd., established in 1994 is existing. (é MLD)
The treatment capacity is 3 MLD. The treated effluents are sent
to Amberpet STP located in Musi stretch.
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3.2.3.2 Treatment of domestic sewage

The estimated sewage generation in River Manjeera-Nakkavagu watershed is

about 45.69 MLD and there is no sewage treatment facility existing therefore the

untreated sewage disposed through drains and reach the river Manjeera. The

Sewage and sullage is being disposed into Nakkavagu stretch through 09 major

drains/nallahs. Presently, as no regulatory measures in place and absence of

sewerage system in the villages adjoining both the Nakkavagu and Manjeera

stretches, domestic sewage find their way in through the various streams.

A. Sewage Treatment Plan

(i)

(ii)

(iii)

(iv)

(v)

(vi)

Telangana Sate Irrigation and Water Supply Departments need to
undertake measurement of flow of the drains and formulate detailed
project report (DPR) for each drain and corresponding town in the polluted
river stretch - within 2 months.

The flow in each drain should exclude monsoon flow. Further, any drain if
receiving fresh water from any escape channel etc, should be examined
for its diversion rather than mixing with sewage.

Sewage treatment plants for town and related drains should be properly
designed with the interception and diversion plan.

Sewage treatment plant (STP) and its design should be based on its full
utilization capacity and ensuring simultaneous house connections to
sewers as applicable to each drain and town.

The design aspect of STP should include sewage utilization plan, instead
of disposal into the drain/river. As directed by Hon’ble NGT, 100% sewage
should be utilized, strict standards of BOD and FC should be followed and
complied.

Sewage treatment plan should also consider treatment and disposal of
sewage from Villages/Gram Panchayats

3.2.3.3 Groundw ater Quality

The effects of urbanization and industrialization in the Manjeera - Nakkavagu

River stretch led to the contamination of groundwater. Due to inadequate treatment

91



capacities and propersewerage system and, the domestic sewerage are releasing
into the nalas and streams, thereby entering in to the groundwater. As per the State
Ground Water Department data, mostly bore wells or tube wells are contaminated
(anthropogenic) by nitrate (concentrations more than 45 mg/l) during pre- and post-

monsoon seasons, respectively.

A. Regulation of Groundwater ex traction for industrial use in over exploited
and critical zone/blocks

Groundwater extraction for industrial use is approved by State Groundwater
Department through TS Ipass as per TS WLATA Act 2002 & Rules 2004. As per
TSWALTA ACT no extraction of Groundwater is permitted in Over Exploited villages
for agriculture and Industrial except for drinking purpose. For industries also under
TS Ipass, when the firm/ Industry is located in notified Over exploited village, the
extraction is permitted for drinking purpose only as per their requirement mentioned
in common application form under TS Ipass Portal and in Critical villages, the
extraction of groundwater is permitted by recommending new bore wells as per the
provisions of TS WALTA Act & Rules without effecting the surrounding groundwater

extraction structures.

B. Groundwater use regulation for irrigation purpose

1. The WALTA Act has been adopted by the State of Telangana through
G.0.Ms.No.18, Panchayat Raj and Rural Development (RD-II) Department,
Government of Telangana dated 31.01.2015.

2. As per Section 3(1) the State level WALTA Authority is Secretary to the
Government and in-charge ex-officio Member Secretary and Commissioner
Rural Development is state WALTA Administrator. As per WALTA rules 2004,
Rule no 8,9,10 at district level, District Collector is the WALTA Authority. At
divisional level RDO and at Mandal level Tahasildar is the WALTA Authority.

3. As per rule 13 every individual or institution has to take a permission to dig a
new bore well from Mandal WALTA Authority for Agriculture, Industries and
Drinkingwater purposes

4. State Ground Water Department has been designated for giving feasibility

report regarding availability of groundwater for the proposed areas, ether for
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individuals or non-individuals for agriculture, domestic, drinking and industrial
purpose.

. For industries under TS Ipass State Ground Water Department will give the
approvals for extraction of groundwater by recommending new bore wells
sites abiding WALTA rules.

. State Ground Water Department should assess the groundwater resources in
the state, by adopting Groundwater Resources Estimation Committee
Methodology. As per GEC methodology, the categorisation based on status
of groundwater quantity is defined by stage of groundwater extraction as

given below:

Stage of Ground Water Extraction Category
<70% Safe

>70% and < 90% Semi Critical
>90% and < 100% Critical
>100% Over Exploited

. Ground Water Department has identified (1358) Villages as Over exploited,
considering Ground Water Estimation Resources assessment for the base
year 2012-13. And the same number of villages are notified by Authority i.e.
Telangana State WALTA authority through G.0.Ms.No.114. Panchayat Raj
and Rural Development (RD-I) Department dated.25.10.2018

. As per TSWALTA ACT no extraction of groundwater is permitted in Over

Exploited villages for agriculture and Industrial except for drinking purpose

C. Groundwater management strategies

Any large scale development of groundwater resources is not advisable

without adopting proper augmentation practices and strict implementation strategies

due to limited potential of hard rock aquifers and reduced recharge and that the

resource is being tapped from deeper depths without 25-30% of total water

requirement is being met through groundwater. Adoption of various water

conservation measures is highly warranted as the delay in implementation of various

conservation methods will lead to a further depletion and contamination of

groundwater. Considering the huge availability of larger roof areas in urban areas as
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well as Towns in the watershed area of River Manjeera-Nakkavagu, the rain water
harvesting of roof top should be made mandatory.

As the shallow (20-30m) and intermediate fracture zone (40-60m) are more
productive for groundwater, these zones need to be recharged through rooftop rain
water harvesting, which may cost about Rs.1500-20000/- for each house.Further,
various commercial and Government buildings, Universities, Central and State
Institutions, sports grounds etc are also suitable for taking up artificial recharge
structures including recharge shafts and recharge pits.

Domestic sewage generated from individual residential buildings, apartments,
townships, institutional buildings should be recycled and reused at source, which can
save up to 45-60% of water demand.The grey water (sullage), constitutes about 70%
of the sewage generated, can be treated by simple and cost effective systems up to
secondary level and should be reused for landscaping, external washing and WC
flushing. Water use audits should be made mandatory for commercial and
Government buildings including apartment complexes and townships.

The groundwater contamination can be minimized by monitoring the strict
disposal of treated wastewater in surface water bodies as well as land disposal,
covering all towns/cities along River stretch with comprehensive sewerage system

and maintaining the existing ground water structures regularly.

Groundwater management initiatives by Telangana State in Manjeera -
Nakkavagu Basin

State Ground Water Department monitors groundwater levels monthly and
groundwater quality two times a year from its existing 877 piezometers. Out of 877
piezometers, 143 piezometers falls in Manjeera-Nakkavagu river basin. The details
of Budget & Action Plan are givenbelow.

. Proposed Estimated
: Existing : Cost Lo
Basin PZs with Timeline Remarks
PZs DWLRS @ Rs. 2.25
lakh/1 PZs

Nakkavagu is
Manjeera 143 74 166.5 March 2020 part of
Manjeera basin

*PZ: piezometer
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In order to accelerate the groundwater recharge into the desaturated aquifers,
the Ground Water Department has proposed to construct Recharge Shaft structures
(Artificial recharge measures) in existing water bodies like CDs, PTs, etc. in villages
categorized as Over Exploited, Critical & Semi -critical in the State of Telangana.
About 68 nos. Recharge shafts are planed in Manjeera-Nakkavagu basin and the
details of Budget & Action Plan are given in following table.

Proposed Estimated Cost
Basin Recharge | @ Rs. 1.75 lakh/1 | Timeline Remarks
shafts Recharge shaft

Manjeera 68 119.0

March Nakkavagu is part of
2020 Manjeera basin

3.2.3.4 Solid Waste Management Plan

A solid waste management scheme should be adopted for the villages/towns
strictly adhering to Solid Waste Management Rules (2016). As per the National
Action Plan for MSW Management by CPCB (prepared by CPCB as per Hon’ble
NGT directives), the villages/towns that generate municipal solid waste about 10 - 15
TPD in Manjeera—Nakkavagu stretch, the Local Governing Bodies should follow
Schedule_lII strictly for MSW management which is collection, segregation, storage,
transportation, processing and disposal of MSW. Aerobic biological method for
stabilization of waste can be viable solution. Also, bio-gas plants may come which
can cater energy demand.

The Govt. of Telangana notified the State Solid Waste Management Policy
and Strategy and State Policy on Faecal and Septage Management in the month of
September 2018 in compliance with the SWM Rules, 2016.

Action plan for Plastic waste:

x Concerned Municipal/Panchayat Authority should create a system for
collection of plastics waste from Dustbins and also segregation of plastic from
municipal waste.

x Collected plastics can be reprocessed/sorted for recyclable and non-
recyclable. The Non-recyclable plastics waste should be transported to

nearest cement kilns or power plant.
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Action plan for E - waste:
The e-waste generated from households being segregated by the local bodies and
being disposed to the authorised e-waste dismantlers / recyclers.

Hazardous waste management :

M/s. Hyderabad Waste Management Project was established in 2001 to cater to the
needs of industries for safe-disposal of Hazardous Wastes. The planned capacity of
TSDF is 4.5 million tons with a life span of 25 years. The Board has permitted
Alternative Fuel and Raw Material Facility (AFRF) for pre-processing of incinerable
hazardous waste so as to send to cement industries for co-processing instead of

incineration onsite.

Year Land fillable Incinerable Recyclable Co-processing

2017-18 57930 986 9536 31593

Tonns per Annum(TPA)

3.2.3.5 Flood Pla in Zone (FPZ)

Telangana State (TS) Government is yet to prepare flood plan zone maps for
the State. Greater Hyderabad Municipal Corporation (GHMC) prepared hydrological
maps based on historic flooding and location of water bodies. This help save lives
and property loss. The type of construction and design has to be different in flood-
vulnerable zones as compared to other areas.TS Irrigation Department with the help
of National Remote Sensing Agency (NRSA) should prepare FPZ maps for the
Manjeera-Nakkavagu stretch.

River stretch and regulate the activities. Such regulations should also cover
x Demarcation of the flood plain zone area and notification of the flood plain
zone.
x Plantation along the river stretch in the flood plain zone by State Forest
Department

X Frequent checking of encroachments along the river stretch
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X Prohibition of municipal, bio medical or plastic waste into the river stretch and

this needs to be taken care by the local administration of the respective zones

3.2.3.6 Environmenta | Flow (E -Flow) and irrigation practices

x E Flow for the Manjeera—Nakkavagu stretch is estimated to be 0.01 m®/sec.
River Manjeera and Nakkavagu are dry during non-monsoon period.

x Fresh water flowing through escape channels/small barrages in the river
stretch should be checked. Good quality of water should not be used for
dilution of pollution unless, required degree of treatment is achieved for
municipal sewage.

X Nakkavagu mainly consists of untreated domestic sewage. The flow of all the
drains, tributaries at different locations should be measured by concern State
Government departments.

X Fresh water available at the desired locations and should be used for
irrigation facilities. The water should be frequently checked for quality at the
flow measures locations

X In order to provide river water for irrigation, certain irrigation practises need to
be adopted and awareness programmes to be undertaken to educate the
farmers regarding the river water flowing along their agricultural lands (if any).
This needs to be carried out by State Irrigation and Agriculture Department.

X SAR needs to be calculated for the water being provided for irrigation. SAR
gives the suitability of the water for irrigation use as per the prescribed

standards

3.2.4 Reuse of treated sewage

It is envisagedthat the potential usage of the treated sewage in river stretch is
for rejuvenation of water bodies (lakes and ponds), irrigation, horticulture,
groundwater recharge, industrial purpose and construction activities. Thus to
mitigate public health risk, it is mandatory to employ tertiary treatment in all proposed
STPs.

At present, no STPs are present along the river Manjeera—Nakkavagu stretch.
Therefore, STPs have been proposed at various locations along the Manjeera -
Nakkavagu stretch. The proposed STPs have been prioritized based on the distance
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of these STPs from the River stretch. Accordingly, the following criteria has been
adopted for STPs prioritization. The STPs proposed for Priority-l should be
implemented in a very short term and accordingly for Priority-l1l and Priority-11l to be
implemented for a medium term and long term. The list of the proposed STPs as per
the Priority is presented in Table 3.2.1.

Prioritization Criteria for proposed STPs

Distance of the proposed o Period of
S.No. ) Priority ) )
STP from River Stretch implementation
1. Upto 5 km I Short Term
2. 5 kmto 10 km Il Medium Term
3. More than 10 km 1] Long Term

Table 3.2.1 Proposed STPs in Manjeera -Nakkavagu watershed

S.No. Proposed STPs Latitude Longitude STP :\:/Iallf);c'ty’
PRIORITY I

Waste stabilization pond

1 followed by extended 17°38'27.11" N 78°07'25.18" E 0.2
aeration (Near
Faizalwadivillage)
Waste stabilization pond

2. followed by extended 17°40'6.435" N 78°08'4.31" E 0.3
aeration (Near Vendikol
village)

3. STP - 1 (NW of . 17°39'4.924" N 78°10'45.846" E 3.0
Gandlamasnur village)

4. STP — 2 (NE of Yedanur 17°36'56.335" N | 78°10'21.124" E 5.0
village)

5. STP — 3 (SE of Biatul village) | 17°36'40.594” N 78°11'55..192" E 2.0
STP — 4 (South of ompar " 0q 3 "

6. Cheduruppa Khurd village 17°36'41.057" N 78°13'18.027" E 5.0

7. STP- 5 (North of 17°3319.969" N | 78°14'8.556" E 15.0
Ganapatiguda village)

8. STP - 6 ( South of Pocharam | 17-3230107"N | 78°14'37.445" E 25.0
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village)

9, iLF; — 8 (West of Voltas 17°31'32.637" N | 78°14'52.667" E 1.0

PRIORITY Il

10. STP - 7 (NNE Nandigaon 17°30'57.345" N | 78°12'21.904" E 5.0
village)

11. STP - 9 (NNW of Patt 17°30'30.426" N | 78°14'23.157" E 9.5
village)

Total Capacity 71.0

The estimated generation of sewage in Manjeera — Nakkavagu River stretch

considering the future needs is71 MLD, which is untreated and disposed through

drains to the river Nakkavagu and Manjeera. Action Plan for Individual drains are as

follows;

X

Drain No. 1 — Faizalwadi

In the Faizalwadi drain the quantity of generated sewage is being disposedinto
river Manjeera is about 0.2 MLD. To treat the sewage generated in D1, a STP —
consisting of waste stabilization pond/oxidation pond with extended aeration or
any phytoremediation technique is proposed to treat 0.3 MLD sewage at a
suitable place nearto D1 in Priority - I.

Drain No. 2 — Vendikol

In the Vendikol drain the quantity of generated sewage is being disposedinto
river Manjeera is about is 0.1 MLD. To treat the sewage generated in D1, a STP
— consisting of waste stabilization pond/oxidation pond with extended aeration or
any phytoremediation technique is proposed for treating to treat 0.2 MLD
sewage at a suitable place nearto D2 in Priority - I.

Drain No. 3 — Konampet Cheruvu Nala

In the Konampet Cheruvu Nala drain the quantity of generated Sewage is being
disposed into river Nakkavagu is about is 3 MLD. To treat the sewage generated
in D3, a STP 3 of as Priority - | of 3 MLD capacity is proposed at a suitable place
near to D3 in NW of Gandlamasnur village where land may be available for
constructing the STP.

Drain No. 4 — Yerdanur Nala

In the Yerdanur Nala drain the quantity of sewage generated is being disposed
into river Nakkavagu is about is 5 MLD. To treat the sewage generated in D4, a
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STP - 2 of Priority - | of 5 MLD capacity is proposed at NE of Yednur village or at
a suitable place where land may be available for constructing the plant at D4.
Drain No. 5 — Isnapuram Nala

In the Isnapuram Nala drain the quantity of generated Sewage is being disposed
into river Nakkavagu is about is 2 MLD. To treat the sewage generated in D5, a
STP 5 of 2 MLD is proposed in the SE of Biatul Village or at suitable place at D5
where land may be available for constructing the plant in Priority - .

Drain No. 6 — Begampet Nala

In the Begampet Nala drain the quantity of generated Sewage is being disposed
into river Nakkavagu is about is 5.0 MLD. To treat the sewage generated in D6,
a STP6 of 5 MLD capacity is proposed near D6 in South of Cheduruppa Khurd
village or a suitable place near D4 where land may be available for constructing
the STP in Priority - I.

Drain No. 7 — Pamla Vagu Nala

In the Pamla Vagu Nala drain the quantity of generated Sewage is being
disposed into river Nakkavagu is about is 11.0 MLD. To treat the sewage
generated in D7, a STP7 of 11 MLD capacity is proposed near the North of
Ganapatiguda village of D5 or at a suitable place where land may be available
for constructing the STP in Priority - I.

Drain No. 8 —PeddaVagu (IsakaVagu) Nala

In the Peddavagu (IsakaVagu) Nala drain the quantity of generated Sewage is
being disposed into river Nakkavagu is about is 25.0 MLD from different
colonies. To treat the sewage generated in D8, a STP8 of 25 MLD capacity is
proposed near the South of Pocharam village of D8 or at a suitable place near
Pocharam village where land may be available for constructing the STP in
Priority - | is proposed to cater the pollution load.

Drain No. 9 - Kasaram Nala

In the Kasaram Nala drain the quantity of generated Sewage is being disposed
into river Nakkavagu is about is 9.0 MLD. To treat the sewage generated in D9,
a STP9 of 9 MLD capacity is proposed near the NNE Nandigaon village of D9 or
at a suitable place where land may be available for constructing the Plant in
Priority - 1.
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x Drain No. 10 — GagnikuntaVaka
In the GagnikuntaVaka drain the quantity of generated Sewage is being
disposed into river Nakkavagu is about is 1.0 MLD. To treat the sewage
generated in D10, a STP10 of 1 MLD capacity is proposed near the West of
Voltas Ltd. of D10 or a suitable place where land may be available for
constructing the STP in Priority - 1.

x Drain No. 11 — MaisammaVagu
In the MaisammaVagu drain the quantity of generated Sewage is being
disposed into river Nakkavagu is about is 9.5 MLD. To treat the sewage
generated in D11, a STP of 9.5 MLD capacity is proposed near the confluence of
D11 to Nakkavagu or a suitable place near NE of Patti village where land may be

available for constructing the STP in Priority - II.

Table 3.2.2 Summary of Sewag e Treatment

Total Sewage Generated Existing STPs Capacity Proposed STPs capacity

71.0 MLD Nil 71.0 MLD

*As per the anticipated growth of population in the next 10 years.

As per the prioritization, it has been observed that the 09 Nos. STPs are
categorized under Priority - | and 02 under Priority - Il. The approximate cost for
the installation of Waste stabilization pond followed by extended aeration as
STP1 and STP2 under Priority — | is about 90 lakhs to 200 lakhs. The
approximate range of overall cost for the installation of 09 STPs under Priority - |
is around Rs. 14,000 lakhs to Rs. 14,560 lakhs and for 02 STPs under Priority -
Il the approximate cost may vary about Rs. 3625 lakhs - Rs. 3770 lakhs.
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3.2.5 Proposed rejuvenation/beautification of La  kes

The rejuvenation of ponds has been proposed for those lakes which are
receiving less than 1 MLD of sewage. About 07 ponds have been identified for
rejuvenation/beautification (Table 3.2.3). The treated drain is then diverted to the lake

so that treated water enters the lake.

Table 3.2.3 Proposed Ponds for rejuvenation

S.No. Location Latitude/ Longitude

L | LakdaramCheruvu | 17°31'40.8" | 78°13'58.8"
5 PeddaCheruvu | 17°33'39.6" | 78°12'43.2"
3. KottaCheruvu 17°33'7.2" 78° 10' 30"

4 Rama Samudra 17°29'6" | 78°15'57.6"
5 MallaCheruvu | 17°27'32.4" | 78° 16' 58.8"
6. Gopi Cheruvu 17° 28'40.8" | 78° 19'44.4"
, PeddaCheruvu | 17°29'56.4" | 78°19' 58.8"

The proposed/recommended STPsare shown in map (Fig. 3.2.1) and details
are given in Table 3.2.1 along with present sewage load and proposed capacity for

each STP considering the future needs.
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Fig. 3.2.1 Proposed/Recommended STPs along Manjeera stretch
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3.2.6 Monitoring of Action Plan

Government of Telangana will take all necessary steps to implement the
action plan as per the directives of Hon'ble NGT and also based on the action plan
adopted for River Hindon. Telangana Government will also ensure transparency
during the whole implementation period of the action plan. Various factors like
weather conditions, Government policies and decisions etc need to be considered
during the action plan implementation phase. The Government will time to time
submit the substantive progress of the action plan.

A committee constituted under the Chairmanship of Chief Secretary,
Telangana State Government should monitor the proposed action plan and the
District committee should monitor at the District level. The action plan consists of the
short-term and long-term action plans to be implemented by the respective State
Government agencies. The action plan along with the implementing agencies is
shown in the Table 3.2.4.

Table 3.2.4 Action Plan for rejuvenation of River Manjeera  -Nakkavagu
reC;rgoinslizballgigr Budget
S.No. Action Plan . P : Timeline (Rs. In
implementation of
: lakhs)
actio n plan
Industrial Pollution
Actions against the Already under
identified industries in implementation As part of
1 operation without TSPCB and to department
consents under air and continue as activity
water acts regular activity
Action against Industries
not installed ETPs or Already under
ETPs exist but not implementation As part of
2 operating or ETP outlet or TSPCB and to department
treated is not complying continue as activity
to the effluent discharge regular activity
standards or norms
Directions to all industries Already under
which are observed to be . :
not in operation or closed implementation As part of
3 or temporarilv closed to TSPCB and to department
remair?closeytill further continue as activity
orders of TSPCB regular activity
Sewage Treatment Plan and Disposal Plan
District wise estimation of Study awarded | HMWS&SB
: MA&UD,
1 total sewage generation, and the report | awarded the
e HMWS&SB, PHED ;
existing treatment is about to be | study to M/s.
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capacities, quantum of
disposal of sewage

presently through drains

and the gaps in sewage
treatment capacity

submitted
within

Shah
Consultancy

To undertake the
measurement of flow of
all the drains presently
contributing to pollution

load in river and to
formulate DPR for each
drain and corresponding
town

State 1&CAD,
HMWS&SB, GHMC,
PHED (Urban areas)

6 months

Design and execution of
STPs
Set up of new STPs at
the desired locations and
follow up of the same

HMWS&SB, GHMC,
PHED (Urban Area)

36 months

18,330

Channelization including
diversion of sewage
generated from
villages/towns etc
through 1&D of all the
drains presently carrying
sewage and for ensuring
proper treatment of the
upcoming STPs

HMWS&SB, GHMC,
PHED (Urban Areas)

36 months

Treatment and disposal
of septage and controlling
open defecation

ULB / PHED

4 months

Groundwater Quality

Supply of potable water
to the affected
communities in the
identified critical blocks

HMWS&SB, GHMC,
Rural Water Supply
and Sanitation
Department

1 month and to
continue as
regular activity

As part of
departmental
activity

Carrying assessment of
groundwater survey for
guality and to identify
over exploited zones and
critical zones in the city

SGWB

2 months and
to continue as
regular activity

As part of
departmental
activity

To ensure rain water
harvesting by the
Industrial, commercial
and other Institutions and
groundwater recharging
with only clean water be
encourages by
TSPCB/State
Groundwater Board

TSPCB / SGWB

3 months and
to continue as
regular activity

As part of
departmental
activity

Periodical ground water
guality assessment and
remedial actions in case
of contaminated GW /
TW /BW / HP and

SGWB/TSPCB//
State I&CAD

2 months and
to continue as
regular activity

As a part of
departmental
activity
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assessment of the need
for regulating use of
ground water for irrigation
purposes

Installation of

piezometers and SGWB 11 months 285.5
recharge shafts
Flood Plain Zone
State 1 & CAD, As @ part of
o . HMWS&SB, GHMC, | 1 month and to
Plantation in flood plain . Government
Rural Water Supply continue as .
zone e o Haritha
and Sanitation regular activity
Haram
Department
Programme
Checking encroachments State | & CAD, As part of
; 9 : GHMC, Revenue 2 months departmental
in the flood plain zone o
Department activity
Already under
Prohibition of disposal of implementation | As part of
municipal, bio-medical in TSPCB, GHMC and to departmental
drains continue the activity
activity
Already under
Prohlbltlon of disposal of TSPCB / State implementation As part of
Plastic, Hazardous and and to departmental
: . I&CAD : -
E-waste in drains continue the activity
activity
L . As part of
Notification of Flood Plain State I&CAD 3 months departmental
Zone L
activity
Environmental Flow (E -flow)
Measurement of flow of ¢ 33/-
all the drains meeting the or water
. : CWC / State I&CAD 6 months level
river and maintenance of
all records measurement
at 3 locations
Water and Irrigation
practises and State I&CAD,
organization of GHMC, Revenue 3 months -
awareness programmes Department

for the farmers
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PERT Chart with proposed

after the approval of action plan

timelines for Action Plan Implementation

from June 2019

Action Plan

June -
Aug
2019

Sep-
Nov
2019

Dec2019-
Feb 2020

March -
May
2020

June -
Aug
2020

Sep-
Nov
2020

Dec2020-
Feb 2021

March -
May
2021

June-
Aug
2021

Sep-
Nov
2021

Dec
2021-
Feb
2022

March -
May
2022

Identification of
location for
proposed STPs

Preparation of
DPR

Tender
finalisation and
award of work

Set up of STPs

Installation of
peizometers and
recharge shafts

Implmentation of
fecal
management
with co-
treatment
facilties at
various STPs

Water Quality
sampling after
set up of STPs

Flow
measurements
of all the drains
and calculation
of E-flow

Preparation of
final report after
the
implementation
of the action
plan

The above action plan and the time lines mentioned would be contingent on the

availability of land for construction of STPs at the identified locations, the delays

involved in the process of removal of encroachments, land acquisition procedures

and litigation thereon. Allocation of finances to the various components of the action

plan involves legislative and administrative actions and predicting their timeliness

accurately may not be feasible.
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3.3 TECHNOLOGICAL OPTIONS FOR STPS

3.3.0 Financial aspects of STPs

3.3.1 Selection of Treatment Technology of STPs

MoEF&CC, based on the primary and secondary data (2009) obtained from
the operation of Sewage treatment plants (STPs) in the country over the last two
decades, has prepared the compendium of technologies to identify the suitable
sewage treatment plant based on the area, inlet quality etc. The various data
obtained for STPs was analysed for determination of treatment efficiency, treatment
cost and land requirements of various technological options for sewage treatment in
various regions. Hence, various technologies have been categorized and specific
recommendations have been made for sewage treatment in various regions.

The major concern in terms of discharge of treated untreated wastewater in
water bodies is the presence of organic matter and pathogens. Effluent discharge
standards for TSS, BOD, FCs are mainly considered for the STPs. Various aerobic
technologies such as Moving bed biofilm reactor (MBBR), Membrane bioreactor
(MBR), Sequencing batch Reactor (SBR), Extended Aeration (EA) are more suitable
and cost effective for setting up of small STPs with capacities ranging from 50 KLD
to 1 MLD. The average cost of treatment of sewage in these small STP is around Rs.
13 per KL. In terms of overall investment including initial investment and O & M for
effective life of STP (20 years), then SBR is the most economical and MBR is 25%
more expensive than SBR. Moreover, the treated sewage quality from SBR is
superior to the rest of the variants and comparable to MBR, therefore, SBR is
recommended as the most cost- effective technology for the biological treatment of
sewage up to 1 MLD. However, the waste stabilization pond including oxidation
ponds are most appropriate for small villages/townships having sufficient land and
demand for treated wastewater in agriculture. The description of various

technologies are explained below:

1. Activated Sludge Process (ASP): Activated Sludge Process (ASP)is a
sewage treatment process in which air or oxygen is blown into raw, unsettled
sewage to smash the solids and develop a biological 'soup’ which digests the

organic content and pollutants in the sewage. These plants do not have a
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primary settlement chamber which is the chamber that needs emptying by
tanker on a regular basis with most three stage sewage treatment plants.

. Moving Bed Biofilm Reactor (MBBR): = The MBBR system consists of an
activated sludge aeration system where the sludge is collected on recycled
plastic carriers. These carriers have an internal large surface for optimal
contact of water, air and bacteria. The MBBR process can be used for a
variety of different applications to attain the desired results, depending on the
quality of the wastewater and the discharge regulations.

. Sequencing Batch Reactor (SBR): Sequencing batch reactors (SBR) is a
type of activated sludge process for the treatment of wastewater. SBR
reactors treat wastewater such as sewage or output from anaerobic
digesters or mechanical biological treatment facilities in batches. Oxygen is
bubbled through the mixture of wastewater and activated sludge to reduce the
BOD and COD.

. Upflow  Anaerobic  Sludge Blanket (UASB): UASB  uses
an anaerobic process whilst forming a blanket of granular sludge which
suspends in the tank. Wastewater flows upwards through the blanket and is
processed (degraded) by the anaerobic microorganisms. The upward flow
combined with the settling action of gravity suspends the blanket. As the
blanket begins to reach maturity; small sludge granules begin to form whose
surface area is covered in aggregations of bacteria. The flow conditions
create a selective environment in which microorganisms capable of attaching
to each other survive and proliferate. Eventually the aggregates form into
dense compact biofilms referred to as "granules”.

. Membrane Bioreactor (MBR): A membrane bioreactor is essentially a
version of the conventional activated sludge (CAS) system: While the CAS
process uses a secondary clarifier or settlement tank for solid/liquid
separation, an MBR uses a membrane for this function. This provides a
number of advantages relating to process control and product water quality.

. Waste Stabilization Pond (WSP): Waste stabilization
ponds are ponds designed and built for wastewater treatment to reduce the
organic content and remove pathogens from wastewater. They are man-made
depressions confined by earthen structures. Wastewater or "influent" enters
on one side of the waste stabilization pond and exits on the other side as
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"effluent”, after spending several days in the pond, during which treatment
processes take place. Waste stabilization ponds are used worldwide for
wastewater treatment and are especially suitable for developing countries that
have warm climates. They are frequently used to treat sewage and industrial
effluents, but may also be used for treatment of municipal run-off or storm
water. The system may consist of a single pond or several ponds in a series,
each pond playing a different role in the removal of pollutants.

Based on the above technologies, the treatment cost along with the area

required, performance of the treated sewage is presented in the following tables.
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Table 3.3.1 Comparison of Treatment Costs

Sewage Treatment

of Various Technologies for

S. | Assessment UASB+
No. | Parameter/Technology ASP MBBR SBR EA MBR WSP
1.0 | Performance after Secondary Treatment
Effluent BOD, mg/I <20 <30 <10 <20 <5 <40
Effluent SS, mg/I <30 <30 <10 <30 <5 <100
Fuiei\tcal coliform removal, log upto2 |upto2 | upto3 | upto2 | upto5 | upto?2
2.0 | Performance After Tertiary Treatment
Effluent BOD, mg/I <10 <10 <10 <10 <10 <10
Effluent SS, mg/I <5 <5 <5 <5 <5 <5
Effluent Total Coliforms,
MPN/100 mL 10 10 10 10 10 10
3.0 | Capital cost
Average Capital Cost
(Secondary Treatment), Lacs 100 100 110 100 330 30
in Rs. /MLD (Approx.)
Average Capital Cost (Tertiary
Treatment), Lacs in Rs. /MLD 150 150 150 150 150 150
(Approx.)
Total Capital Cost (Secondary
+ Tertiary) Lacs in Rs. /MLD 250 250 260 250 480 180
Total area required,
4.0 1000 550 550 1100 450 6100
m? per MLD

*ASP: Activated Sludge Process; UASB: Upflow Anaerobic Sludge Blanket WSP: Waste
d Aeration; SBR:

Stabilization Pond; MBBR: Moving Bed Biological Reactor; EA: Extende

Sequential Batch Reactor; MBR: Membrane Bio Reactor
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Table 3.3.2 Assessment of Technology options for Sewage Treatment

(Adopted from Sewage treatment in Class | towns: Recommendations and

Guidelines)
Criteria ASP UASB SBR | MBBR MBR WSP
+ASP

Performance in Terms of Quality of
Treated Sewage

Potential of Meeting the TSS and BOD
discharge standards

Potential of Total / Faecal Coliform
removal

Performance Reliability

Impact of Effluent Discharge

Potential of No Adverse Impact on
Land

No Adverse Impact on Surface Waters

Potential of No Adverse Impact on
Groundwater

Potential of Low Energy
Requirement

Potential of Low Land Requirement

Potential of Low Capital Co st

Potential of Low Recurring Cost

Typical Capacity Range, MLD Al Al Al Smaller

Flows | Flows | Flows

ASP: Activated Sludge Process UASB: Upflow Anaerobic Sludge Blanket

Smaller

WSP: Waste Stabiliza tion Pond MBBR: Moving Bed Biological Reactor

EA: Extended Aeration SBR: Sequential Batch Reactor

MBR: Membrane Bio Reactor
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The new STPs as proposed in the action plan chapter may be set up
based on the suitable technology subject to land requirement a nd funds.

3.3.2 Lakes Rejuvenation/ beautification:

The lakes rejuvenation/beautification proposed for the respective lakes for the
river stretch has been listed in the Action plan chapter. The lakes rejuvenation can
be carried out using various available technologies like drain treatment technology
coupled with floating island. The drain treatment technology costs approximately Rs.
25 lakhs — 35 lakhs per MLD and the floating island costs approximately Rs. 15,000
— Rs. 25,000. The other available technology is phyto-remediation which is a plant
based technology that can treat sewage upto 3 MLD. Although, the initial cost of
phyto-remediation may be high, the long term maintenance cost of phyto-
remediation is low as compared to other technologies. The approximate cost of
phyto-remediation per MLD is Rs. 300 lakhs — Rs. 350 lakhs. The suitable
technology may be implemented based on the availability of the land, funds and
manpower. For establishing Waste stabilization pond followed by extended aeration,
the approximate total cost for the construction of 02 would be about Rs. 90 lakhs -
Rs. 200 lakhs.

Reference:

Compendium of Sewage Treatment Technologies, National River Conservation
Directorate, Ministry of Environment & Forests, Government Of India, August 2009,
Prepared by IIT Kanpur
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3.4 PROTECTION PHASE OF RIVER MANJEERA -NAKKAVAGU
STRETCH

After the implementation of the action plan, certain measures need to be
undertaken to ensure that the health of the watershed is maintained and ensures
smooth functioning of the identified solutions. The protection measures to be
undertaken are as follows:

* Regular follow up on the compliance of the implemented action plan by
various Stake holder departments

» Assessment of the increase in sewage load to the STPs, if any

» Assessment of the health of the population (frequency of diseases) before
and after the implementation of the action plan (restoration phase)

» Educational Institutions must teach in a week’s lesson everyday regarding the
protection and improvement of surrounding environment

* Awareness programmes to be organised by the State Government at each
level in the towns /villages about the protection of the environment

* Rehabilitation of slums along the river stretch

» Frequent checking of encroachments of the catchment areas around the fresh
water lakes

» Cleaning of the storm water drains before meeting the River

» Checking the constructions on flood plains and reallocation of all the
settlements on the flood plain zone

* Plantation along the banks of the polluted river stretch

* Avoidance of the construction of Industries/ buildings near the wildlife
sanctuaries etc.

* Involvement of the public, private and Industrial sector in maintaining the river
water quality

* Inspection on the proper management of the waste management to avoid
public health problems

* Avoidance of deforestation in the upper catchment areas

* Frequent inspection of the overdrawal of groundwater in the water stressed
areas

» Construction of rain water harvesting structures to arrest the rainfall in the

catchment area to enhance the river flow
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3.5 IMPROVEMENT PHASE OF RIVER MANJEERA -NAKKAVAGU
STRETCH

The improvement phase involves the upgradation/modification of the
implemented measures in all sectors of the identified problems. The improvement
phase includes the following:

» Community mobilization and stakeholder consultations on continuous basis

* Formation of river community management groups

* Promotion of measures for groundwater recharge

» Creation of public spaces, jogging track along the river stretch

» Improvement in the river water quality to match the outdoor bathing standards

» Building of injection wells to support the surrounding bore wells to increase
the groundwater table

* Plantation of indigenous species to restore the soil quality and enhance the
water adsorption capacity and control soil erosion

* Improvement in the migration of birds due to the rejuvenation/beautification of
lakes

* Approved Action plans are proposed to be placed on website to involve
educational and other institutions and the public at large.
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Annexures

Annexure A -l

GENERAL STANDARDS FOR DISCHARGE OF ENVIRONMENTAL
POLLUTANTS PART -A : EFFLUENTS

S.No. Parameter Standards
Inland surface Public Land for Marine coastal areas
water Sewers irrigation
1 2 3
(a) (b) (€) (d)
1. Colour and odour See 6 of - See 6 of See 6 of Annexure-|
Annexure-| Annexure-|
2. Suspended 100 600 200 (a)For process waste
solids water-100
mg/l, Max (b)For cooling water
effluent 10 percent
above total
suspended matter of
influent.
3. Particulate size Shall pass 850 -- - (a)Floatable  solids,
of suspended micron IS Sieve max. 3 mm
solids .
(b)Setteable  solids,
max. 850 microns.
24_ *kk * . *kk .
5. pH Value 5.51t09.0 55t09.0 551t09.0 5.51t09.0
6. Temperature Shall not exceed -- - Shall not exceed 5 C
5 C above the above the receiving
receiving  water water temperature
temperature

1 . . . .
Schedule VI inserted by Rule 2(d) of the Environment (Protection) Second Amendment Rules, 1B8Bvieif
G.S.R. 422(E) dated 19.05.1993, published in the Gazette No. 174 dated 19.05.1993.

2Omitted by Rule 2(d)(i) of the Environment (Protection) Third Amendment Rules, 1993 vide Notification
No.G.S.R.801(E), dated 31.12.1993.

546The Environment (Protection) Rules, 1986

S.No. Parameter Standards
Inland surface Public Land for Marine coastal
Water Sewers irrigation areas
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1 2
(a) (b) (c) (d)

7. Oil and grease mg/l 10 20 10 20
Max.

8. Total residual 1.0 - - 1.0
chlorine mg/l Max.

9. Ammonical 50 50 - 50
nitrogen (as N),
mg/l, Max.

10. Total Kjeldahl 100 - - 100
Nitrogen (as NHz)
Mg/l, Max.

11. Free ammonia (as 5.0 - - 5.0
NH3) mg/l, Max.

12.  Biochemical 30 350 100 100
Oxygen  demand
[3days at 277]
mg/l ,max.

13. Chemical Oxygen 250 - - 250
Demand, mg/l,
max.

14. Arsenic (as As), 0.2 0.2 0.2 0.2
mg/l, max.

15.  Mercury (as Hg), 0.01 0.01 - 0.01
mg/l, Max.

16. Lead (asPb)mg/l, 0.1 1.0 - 2.0
Max.

17. Cadmium (as Cd 2.0 1.0 - 2.0
mg/l, Max.

18. Hexavalen 0.1 2.0 -- 1.0

Chromium (asCr+6),
mg/l max

1 o
Substituted by Rule2 of the Environment (Protection) Amendment Rules, 1996 notified by G.S.Reti7h AdE996
may be read as BOD (3 days ait@7Avherever BOD 5 daysOZDoccurred

The Environment (Protection) Rules, 1986547

S.No. Parameter Standards
Inland surface Public Land Marine coastal
Water Sewers irrigation areas
1 2 3
() (b) (©)
109. Total chromium 2.0 2.0 --

(as Cr.) mgl/l,
Max.
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20.
21.
22.
23.

124,
125,
126.
27.

128.
29.

30.
231.
32

33.

Copper (as Cu) 3.0
mg/l, Max.

Zinc (As Zn.) 5.0
mg/l, Max.

Selenium (as Se.)0.05
mg/l, Max.

Nickel (as Ni) 3.0
mg/l, Max.

*kk *
*kk *
*kk *

Cyanide (as CN) 0.2
mg/l Max

*kk *

Fluoride (as F) 2.0
mg/l Max.

Dissolved 5.0
Phosphates (as P),
mg/l Max.

*kk *

Sulphide (as S) 2.0
mg/l Max.

Phenoile 1.0
compounds  (as
CGHsoH) mg/l,
Max.

3.0

15

0.05

3.0

2.0

15

5.0

3.0

15

0.05

5.0

0.2

15

5.0

5.0

lOmitted by Rule 2(d)(i) of the Environment (Protection) Third Amendment Rules, 1993 vide Notification
No.G.S.R.801(E), dated 31.12.1993.

548 The Environment (Protection) Rules, 1986

S.No. Parameter Standards
Inland Public Land for Marine coastal
surface Sewers irrigation areas
water
1 2 3
(@) (b) (©) (d)
34. Radioactive
materials :
(a) Alpha emitter 107 107 107 107
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micro curie/ml.

(b) Beta emitter 10° 10° 107 10°

micro curie/ml

35. Bio-assay test 90% survival of fisk 90% survival 90% survival 90% survival of
after 96 hours in of fish after 96 of fish after 96 fish after 96 hours

100% effluent hours in 100% hours in 100% in 100% effluent
effluent effluent
36. Manganes: 2 mg/! 2 mg/! -- 2 mg/!
(as Mn)

37. Iron (as Fe) 3 mg/| 3 mg/| - 3 mg/|

38. Vanadium (asV) 0.2 mg/ 0.2 mg/ - 0.2 mg/

39. Nitrate Nitrogen 10 mg/ - - 20 mg/

140 *kk * * * *

lOmitted by Rule 2(d)(i) of the Environment (Protection) Third Amendment Rules, 1993 vide Notification No.
G.S.R. 801(E) dated 31.12.1993
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Specifications for Drinking Water

Annexure A-lll

- (IS 10500: 2012)

Requirement Permissible
S. Substance or 9 limit in the
. (Acceptable Remarks
No. characteristic T absence of
limit)
alternate source
Essential Characteristics
Extended to 15 only if toxic
Colour Hazen Units, substances are not
1. 5 15 )
max suspected in absence of
alternate sources
a. test cold and when
2. Odour Agreeable Agreeable heated
b. test after several dilutions
Test to be conducted only
3. Taste Agreeable Agreeable after safety has been
established
4, Turbidity (NTU) Max 1 5 -
5. pH value 6.51t0 8.5 No relaxation -
Total hardness
6. (mg/L, CaCQ;) Max. 200 600 )
Total concentration of
. manganese (as Mn) and iron
7. Iron (mg/L, Fe) Max 0.3 No relaxation ( as Fe) shall not exceed 0.3
mg/I
8. Chlorides (as Cl) 250 1000 i
mg/L Max
To be applicable only when
water is chlorinated. Tested
. . at consumer end. When
Free residual chlorine ) : :
9. . 0.2 1 protection against viral
(mg/L), Min . o ) .
infection is required, it
should be minimum 0.5
mg/L
Desirable Characteristics
10. Total dissolved solids, 500 2000 i
mg/l, max
11, Calcium (mg/L, Ca) 75 200 i
Max.
Magnesium (mgl/L, i
12. Mg) Max. 30 100
13. | Copper (mg/L, Cu) 0.05 15 -
Max.
Total concentration of
14 Manganese (mg/L, 01 03 manganese (as Mn) and iron
' Mn) Max. ' ' (as Fe) shall not exceed 0.3
mg/|
15, Sulphate (mg/L, SOy) 200 400 May be extended upto 400

Max.

provided Magnesium (as Mg
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Requirement Permissible
S. Substance or g limit in the
o (Acceptable Remarks
No. characteristic T absence of
limit)
alternate source
does not exceed 30
16, | Nirate (mg/L, NO3) 45 No relaxation -
Max.
17, Fluoride (mg/L, F) 10 15 i
Max.
Phenolic compounds
18. (Mg/L CoHsOH) Max. 0.001 0.002 -
19. Mercury (mg/L., Hg) 0.001 No Relaxation -
Max
20. Cadium (mg/L, Cd) 0.003 No Relaxation -
Max.
21. Selenium (mg/L, Se) 0.01 No Relaxation -
Max.
Total Arsenic (mg/L,
22. As) Max. 0.01 0.05 -
23. Cyanide (mg/L, CN) 0.05 No Relaxation -
Max.
24, Lead ~ (mglL, Pb) 0.01 No Relaxation -
Max.
o5 Zinc  (mg/L, Zn) 5 15 i
Max.
Anionic detergents
26. (mg/L, MBAS) Max 0.2 1.0 -
Total Chromium .
27. (mg/L).Max. 0.05 No relaxation -
Polynuclear aromatic
28. | hydrocarbons (mg/L, 0.0001 No relaxation -
PAH) Max.
29. Mineral oil (mg/L) 0.05 No relaxation -
Max.
30. Pesticides (mg/L) - No relaxation -
Max.
Radioactive materials
31. Alpha emitters Bo/L 0.1 No relaxation -
Max.
32. Beta emitters pci/l 1.0 No relaxation -
Max.
33. | Alkalinity (mg/L) Max. 200 600 -
34, Aluminium (mg/L, Al) 0.03 0.2 i
Max.
35. Boron (mg/L) Max. 0.5 1.0 -
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Annexure MU -1

Quiality of existing STPs influent and  effluent
A. Nagole: Capacity - 172 MLD
Influent Effluent
S.no Parameter Unit
2018 (Range)
1 pH -- 7.00-8.17 7.61-8.17
2 Dissolved oxygen mg/| Nil-4.8 4.7-5
Total Suspended
3 Solids (TSS) mg/l 200-286 6-38
Chemical Oxygen
4 Demand (Total) mg/l 166-560 12-26
0
5 |BODfor5daysat20°C mg/! 160-386 | 12-132.43
(Total)
1.9 x10°-
6 Total coliforms MPN/100m| 995-8542
3.30 x10°
B. Attapur: Capacity - 23 MLD
Influent Effluent
S.No Parameter Unit
2018 (Range)
1 pH - 6.9-7.08 | 6.57-7.67
2 Dissolved oxygen mg/| Nil 3.4
Total Suspended
3 Solids (TSS) mg/l 290-350 04-10
Chemical Oxygen
4 Demand (Total) mg/| 247-304 18-38
BOD for 5 days at
5 20°C (Total) mg/I 98-153 2-6
6 Total Coliform mpn/zooml | 889 | 37530000
otal Loliforms 65000
. .| 1.1x10°%
7 Feacal Coliforms MPN/100ml | 1.1 x10 0.1 x10°
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C. Attapur: Capacity - 51 MLD

Effluent
S.No Parameter Unit
2018
1 pH - 7.22
2 Dissolved oxygen mg/| 4.7
Total Suspended Solids
3 (TSS) mg/l 97
Chemical Oxygen
4 Demand (Total) mg/l 84
BOD for 5 days at 20°C
5 (Total) mg/l 28
6 Total Coliforms MPN/100m| -
7 Feacal Coliforms MPN/100m| --
D. Khajakunta : Capacity - 12 MLD
Influent Effluent Influent Effluent
S.no Parameter Unit
2017 (Range) 2018 (Range)
1 pH 9.18-9.24 | 7.11-7.23 | 7.52-9.23 | 7.06-7.93
2 Dissolved oxygen mg/| 0.4-0.7 3.4-3.7 0.4-7.1 3.6-5.1
Total Suspended
3 Solids (TSS) mg/I 89-98 12-16 86-113 14-27
Chemical Oxygen
4 Demand (Total) mg/l 408-494 16-50 408-480 40-63
BOD for 5 days at
5 20°C (Total) mg/l 232-252 14-66 184-244 10-19
6 Total coliforms MPN/100m| 74-96 08-12 69-94 8-16
E. Miralam Tank: Capacity - 10 MLD
Influent | Effluent
S.No Parameter Unit
2018 (Range)
1 pH -- 7.3-7.7 7.2-7.6
2 Dissolved oxygen mg/| Nil-3.3 3.2-3.8
Total Suspended
3 Solids (TSS) mg/| 148-162 11-28
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Chemical Oxygen
4 Demand (Total) mg/I 343-392 21-80
BOD for 5 days at
5 20°C (Total) mg/I 126-154 20-29
. 1.1 x10°-
6 Total coliforms MPN/100m| 3.8 x10° 11-46
F. Durgam Cheruvu: Capacity - 5 MLD
Influent Effluent
S.No Parameter Unit
2018 (Range)
1 pH -- 7.1-7.6 7.4-7.7
2 Dissolved oxygen mg/l 3.4-3.9 1.6-3.5
Total Suspended
3 Solids (TSS) mg/I 118-341 4.4-49
Chemical Oxygen
4 Demand (Total) mg/I 349-363 26-53
BOD for 5 days at
5 20°C (Total) mg/I 152-173 3.9-39
. 1.1 x10°-
6 Total coliforms MPN/100ml 1.2 x10° 42-72
G. Noor-Mahammad Kunta: Capacity - 4 MLD
Influent Effluent
S.No Parameter Unit
2018 (Range)
1 pH 6.76-7.7 | 7.4-7.88
2 Dissolved oxygen mg/| - 3.2-3.9
Total Suspended
3 Solids (TSS) mg/I 210-684 06-12
Chemical Oxygen
4 Demand (Total) mg/l 352-704 04-32
BOD for 5 days at
5 20°C (Total) mg/I 80-238 02-08
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H. Langar house: Capacity - 1.2 MLD

Influent Effluent
S.No Parameter Unit
2018 (Range)
7.02-
1 pH 8.07-9.22 7 39
2 Dissolved oxygen mg/| 0.2-1.0 3.24.1
Total Suspended
3 Solids (TSS) mg/I 82-245 03-08
Chemical Oxygen
4 Demand (Total) mg/I 390-466 26-46
BOD for 5 days at
5 20°C (Total) mg/I 187-228 04-07
6 Total coliforms MPN/100m| 02-13
I. Khajaguda: Capacity — 7 MLD
Effluent
S.No Parameter Unit
2018 (Range)
1 pH - 7.20-7.26
2 Dissolved oxygen mg/| Nil — 4.0
Total Suspended Solids
3 (TSS) mg/I <5-58
Chemical Oxygen
4 Demand (Total) mo/l 68 - 145
BOD for 5 days at 20°C
5 (Total) mg/l 21-47
6 Total Coliforms MPN/100m| 800
7 Feacal Coliforms MPN/100m| Nil




J. Amberpet: Capacity - 339MLD

S.N . Influent ‘ Effluent
Parameter Unit
0 2018 (Range)
6.92-
1 pH 7.23-7.70 8 25
2 D(')sty‘;'g’ﬁd mgl | 0.10040 | 22
Total 3.00-
3 Suspended mg/I 300-480 75 00
Solids (TSS) '
Chemical
4 xygen mg/ | 400800 | 000
(Total)
BOD for 5 3.00-
5 | days at20°C mg/l 120-300 39 00
(Total) '
5 Feacal MPN/ | 4.91x10°" | 2466-
coliforms 100ml | 6.13X10° | 4095

K. NallaCheruvu: Capacity - 30 MLD

Influent Effluent
S.No Parameter Unit
2018

1 pH - 7.0-7.65 | 7.0-8.25
2 Dissolved Oxygen mg/| Nil-0.30 1.80-5.00
3 Total Suspended Solids (TSS) mg/I 300-498 | 9.00-34.00
4 Chemical ?Cxé%e)” Demand mg/! 410630 | 36-126
5 BOD for 5 days at 20°C (Total) mg/I 120-300 5.00-22
6 Feacal coliforms MPN/100m| 1750-4300

127



L. PeddaCheruvu: Capacity - 10 MLD

Influent Effluent
S.No Parameter Unit
2018
7.1-7.7 7.2-71.7
Ph --
Dissolved oxygen mg/| Nil -
Total Suspended mal 128-179 2.1-3.5
Solids (TSS) 9
Chemical Oxygen mall 238-275 25-41
Demand (Total) 9
BOD for 5 days at mal 108-131 3-3.8
20°C (Total) 9
11x10° 21-33
Total coliforms MPN/100m|
M. Patel Cheruvu: Capacity - 2.5 MLD
Influent Effluent
S.No Parameter Unit
2018 (Range)
1 pH -- 7.1-7.7 7.1-7.7
2 Dissolved oxygen mg/I 0.5-0.9 3.4-4.7
Total Suspended
3 Solids (TSS) mg/I 330-380 2.3-3.4
Chemical Oxygen
4 Demand (Total) mg/l 308-356 14-27
BOD for 5 days at 20°C
5 (Total) mg/l 80-112 1.2-2.6
6 Total coliforms MPN/100ml | 11450-14500 33-45
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N. Saroornagar: Capacity- 2.5 MLD

Influent Effluent
S.No Parameter Unit
2018
1 pH - 8.07-9.28 7.02-7.32
2 Dissolved oxygen mg/| Nil-0.7 3.14.1
Total Suspended
3 Solids (TSS) mg/l 87-260 2-12
Chemical Oxygen
4 Demand (Total) mg/l 369-688 22-44
BOD for 5 days at
5 20°C (Total) mg/l 184-312 02-10
2x10"69x10’
6 Total coliforms MPN/100m| 2-12
O. Safilguda: Capacity - 0.6 MLD
Influent Effluent
S.No Parameter Unit
2018
1 pH -- 9.11-9.22 7.04-744
2 Dissolved oxygen mg/I 0.4-1.0 3.2-4.7
Total Suspended
3 Solids (TSS) mg/| 82-98 4-14
Chemical Oxygen
4 Demand (Total) mg/l 404-538 28-52
BOD for 5 days at
5 20°C (Total) mg/l 204-366 4-12
. 66x10"
6 Total coliforms MPN/100ml 118x107 1-11




P. Khairtabad: Capacity — 20 MLD

Effluent
S.No Parameter Unit
2018 (Range)

1 pH - 6.93 - 7.43
2 Dissolved oxygen mg/| 20-45

Total Suspended Solids
3 (TSS) mg/| 8.0-12.0

Chemical Oxygen

4 Demand (Total) mg/! 71-114

BOD for 5 days at 20°C
5 (Total) mg/I 20-29
6 Total Coliforms MPN/100m| 588 — 1563
7 Feacal Coliforms MPN/100m| Nil — 13

Q. KIMS: Capacity — 20 MLD
Effluent
S.No Parameter Unit
2018 (Range)

1 pH - 6.85—7.18
2 Dissolved oxygen mg/l 1.8-46

Total Suspended Solids
3 (TSS) mg/| <5-22.0

Chemical Oxygen

4 Demand (Total) mg/! 72-124

BOD for 5 days at 20°C
5 (Total) mg/| 20-31
6 Total Coliforms MPN/100m| 613 — 2413
7 Feacal Coliforms MPN/100m| Nil — 13
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R. Rangadhamuni: Capacity —5 MLD

Effluent
S.No Parameter Unit
2018 (Range)
1 pH - 6.7-7.6
2 Dissolved oxygen mg/| 21-46
Total Suspended Solids
3 (TSS) mg/| 11-76
Chemical Oxygen
4 Demand (Total) mo/l 69-75
BOD for 5 days at 20°C
5 (Total) mg/I 18-19
6 Total Coliforms MPN/100ml 1625 — 3500
7 Faecal Coliforms MPN/100m| Nil
S. Pragathi Nagar: Capacity — 2.5 MLD
Effluent
S.No Parameter Unit
2018 (Range)
1 pH - 6.6-7.3
2 Dissolved oxygen mg/| 1.8-35
Total Suspended Solids
3 (TSS) mg/| 27-101
Chemical Oxygen
4 Demand (Total) mg/! 106 -119
BOD for 5 days at 20°C
5 (Total) mg/l 29-32
6 Total Coliforms MPN/100m| 3000 — 15375
7 Faecal Coliforms MPN/100m| Nil — 900
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T. Jalagam Vengal Rao: Capacity — 0.5 MLD

Effluent
S.No Parameter Unit
2018 (Range)
1 pH - 6.4—7.25
2 Dissolved oxygen mg/| 1.5-40
Total Suspended Solids
3 (TSS) mg/| 4-141
Chemical Oxygen
4 Demand (Total) mo/l 135-210
BOD for 5 days at 20°C
5 (Total) mg/I 37 -58
6 Total Coliforms MPN/100m| 1325 - 2275
7 Faecal Coliforms MPN/100m| Nil — 38
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Annexure MU -2

River Water Quality Data
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Annexure MU -3

Details of Industries using GW and its Quantity
(Musi)
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Annexure MU-4

Data of Bore Well or Tube Wells or Hand Pumps
Pollu
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Annexure MU-5

Flood Plain Zone Details
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Annexure MU-6

156



157



158



159



Annexure MU-7
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Annexure MJ —1

Drain and Village Information

Village
DRAIN TOTAL
INEORMATION S.N. NO. OF THE VILLAGES COVERED POPULATION
1
D1 - Fazlwadi Fazlwadi 3554
1
D2 - Vendikol Vendikol 1296
1 BODUPATLA 2633
2 PALAPNUR 1008
3 GANDLAMASNUR 1838
D3 -
KONAMPET 4 BOKALGUDA 3087
CHERUVU 5 ARATLA 1197
NALA
6 GUNTUR 8369
7 KONAMPET 1160
8 CHINTALCHERU 3861
TOTAL 23153
1 GAUDCHERLA 5173
2 ISMAILKHANPET 7060
3 MAMDEPALLI 3687
D4 -
YERDANUR 4 CHERIAL 2873
NALA
5 RUDRAWARAM 6143
6 INDRAKAN 3337
7 YEDDUMAILARAM 11759
TOTAL 40032
1 BIATUL 1163
2 LAKDARAM 3733
D5 -
ISNAPURAM 3 ISNAPURAM 2338
NALA
4 MAILARAM 1842
5 CHITKUL 3362
TOTAL 12438
1 CHEDURUPPA 2339
D6 -
BEGAMPET 2 BEGAMPET 1499
NALA
3 AMDUR 1219
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4 MIJAJIGUDEM 963
5 LAKAVAT TANDA 855
6 NAGUWARAM 3948
7 IMAMNAGAR 2230
8 AKWANCHAGUDA 226
9 ROYYAPALLI 603
10 | DHARMAVARAM 1357
11 | MANGAPETA 3501
12 | NARRIGUDA 3603
13 | JINNARAM 4311
14 [ INOL 1190
15 | INDIRESWARAM 2198
16 | BACHGUDA 816
17 | SIVANAGAR 1653
18 | UTLA 751
19 | SOLKAMPALLI 2422

TOTAL 35684
1 GANAPATIGUDA 1729
2 POCHARAM 3903
3 RAMESHWARAM BANDA 2309
4 KRISHNAREDDIPET 1623
5 AYILAPUR 8759
6 LAMBADI TANDA 6281
7 BOLARUM 1813
8 DAYARA 2722

\E;Z(';FCJAMLA 9 JANGAMPET 10086
10 | MADHAWARAM 3149
11 | KORLAKUNTA 581
12 | SULTANPUR 258
13 | GADDE POCHARAM 797
14 | KISHTAPALLI 1246
15 | CHETLA POTARAM 1645
16 | NALTUR 1286
17 | WAILAL 2167
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18 | ANANTARAM 1357
19 | DOMADUGU 4183
20 | ANNARAM 1648
21 | KAZIPALLI 1813
22 | LAKSHMIPATIGUDA 4000
23 | CHOUDARGUDA 1074
24 | KODAKANCHI 1049
25 | GAGILAPUR 1799
26 | ALINAGAR 694
27 | MANTRIKUNTA 1396
28 | UPPARAGUDEM 3081
29 | GUMMADIDALA 8032
30 | MAMBAPUR 809
TOTAL 81289
1 | POCHARAM 1800
2 | PATELGUDEM 1074
3 | NARREGUDEM 1261
4 | AMINPUR 1860
5 | BACHUPALLI 1287
6 | MIANPUR 20343
7 | KONDAPUR 2894
DS -PEDDA 8 | NALLAGUNDLA 513
VAGU 9 | LINGAMPALLI 1357
10 | CHANDANAGAR 979
11 | RAMACHANDRAPURAM 1218
12 | KACHIREDDIPALLI 131
13 | BANDLAGUDA 12734
14 | PATANCHERU TOWNSHIP 46255
15 | BHEL COLONY 15000
16 | ALLWYN COLONY 36452
TOTAL 145158
1 | NANDIGAON 1705
ziiﬁASARAM 2 KASARAM 1063
3 | BHANUR 3257
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4 MUTTANGI 8777
5 YEDDUMAILARAM 11759
OTAL 26561
1 MANDMUL 925
D10 - 2 TELLAPURAM 3647
10. GAGNIKUNTA
VAKA 3 OSMANNAGAR 684
4 GOPANPALLE 1827
OTAL 7083
1 KARADNUR 1121
2 PATTI 2045
3 GHANPUR 1357
4 YEMKUNTA 30600
5 VELIMELA 3456
D11-
11. MAISAMMA 6 SERIGUDA 1566
VAGU
7 KONDAKAL 1357
8 IMAMPUR 623
9 KOLLUR 3217
10 IDUNAGULAPALLI 2414
11 KOLLUR TANDA 1708
TOTAL 49464
Sub Total 425,712
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Annexure MJ -2

Manjeera River Stretch — | (Gowdicherla to Na kkavagu Confluence Point) -
Priority — 11 BOD — 20 to 30 mg/L
2016
Station U/s of river Manjeera at Gowdicherla before confluence with Nakkavagu
Name
Parameters Do pH | Conductivi| BOD Total Boron SAR
(mg/L) ty (uS/cm) | (mg/L) Coliform (mg/L) | (mg/L)
(MPN/100m
)

Jan-16 5.2 8.33 578 2 125 1.0 2.2
Feb-16 Dry - - - - - -
Mar-16 Dry - - - - - -
Apr-16 Dry - - - - - -
May-16 Dry - - - - - -
Jun-16 6.5 8.26 760 2 50 0.1 4.1
Jul-16 6.9 8.08 1823 2 60 0.1 2.6
Aug-16 Dry

Sep-16 6.9 7.61 608 3 110 0.5 2.4
Oct-16 8.2 8.12 593 3 90 0.5 1.7
Nov-16 8.6 8.21 522 20 110 0.36 1.0
Dec-16 8.4 7.38 581 26 120 0.32 1.0
Average 7.2 8.0 782.1 8 95.0 0.4 2.1

Station Name - D/s of river Manjeera at Gowdicherla after confluence with Nakkavagu

Parameters Do pH | Conductivi| BOD Total Boron SAR
(mg/L) ty (uS/cm) | (mg/L) Coliform (mg/L) | (mg/L)
(MPN/100m
)

Jan-16 5.5 7.88 1654 4 242 0.0 0.8
Feb-16 5.7 7.82 1782 4 229 3.4
Mar-16 6.4 7.92 2031 6 260 0.6 2.2
Apr-16 Dry - - - - - -
May-16 Dry - - - - - -
Jun-16 Dry - - - - - -
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Jul-16 Dry - - - - - -
Aug-16 6.2 7.52 1518 3 50 0.2 2.0
Sep-16 6.6 7.39 1288 3 50 0.3 5.6
Oct-16 8.1 7.38 1120 3 45 0.4 2.3
Nov-16 8.3 7.46 1220 4 25 0.50 3.2
Dec-16 8.2 7.48 1380 10 45 0.54 1.4
Average 6.9 7.6 1499.1 5 118.3 0.4 2.6
2017
Station U/s of river Manjeera at Gowdicherla before confluence with Nakkavagu
Name
Parameters Do pH | Conductivi| BOD Total Boron SAR
(mg/L) ty (uS/cm) | (mg/L) Coliform (mg/L) | (mg/L)
(MPN/100ml
)
Jan-17 6.2 7.04 720 3 115 0.87 3.6
Feb-17 7.4 7.34 1010 2 120 0.50 2.5
Mar-17 5.8 7.60 890 3 130 0.49 3.6
Apr-17 6.2 7.59 740 4 120 0.55 1.1
May-17 6.7 7.50 640 5 110 0.60 1.2
Jun-17 6.5 8.18 591 5 100 0.61 1.4
Jul-17 6.2 8.10 562 4 108 0.58 1.3
Aug-17 6.0 8.06 534 4 96 0.42 1.2
Sep-17 6.3 8.19 580 4 80 0.40 1.2
Oct-17 6.8 7.24 494 5 90 0.46 0.6
Nov-17 7.0 7.53 610 4 35 0.42 1.1
Dec-17 6.9 7.58 720 4 38 0.46 1.9
Average 6.5 7.67 674 4 95 0.5 1.7
Station Name - D/s of river Manjeera at Gowdicherla after confluence with Nakkavagu
Parameters Do pH | Conductivi| BOD Total Boron SAR
(mg/L) ty (uS/cm) | (mg/L) Coliform (mg/L) | (mg/L)
(MPN/100ml
)
Jan-17 8.1 7.20 1450 12 60 0.56 1.4
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Feb-17 7.6 7.34 1808 7 75 0.59 24
Mar-17 6.2 7.46 1815 6 90 0.50 2.6
Apr-17 5.4 7.09 1808 7 50 0.60 3.0
May-17 Dry - - - - - -
Jun-17 6.0 8.11 1310 6 39 0.62 2.5
Jul-17 6.2 8.18 1396 6 41 0.56 2.6
Aug-17 6.5 7.63 1263 6 46 0.52 2.6
Sep-17 4.6 7.66 1250 5 52 0.49 2.3
Oct-17 5.0 7.04 1185 7 60 0.48 2.3
Nov-17 55 7.59 1632 6 63 0.59 2.6
Dec-17 6.2 7.55 1650 5 65 0.58 2.6

Average 6.1 7.53 1506 7 58 0.6 24

2018

Station Name - U/s of river Manjeera at Gowdicherla before confluence with Nakkavagu

Parametrs Do pH | Conductivi| BOD Total Boron SAR
(mg/L) ty (uS/cm) | (mg/L) Coliform (mg/L) | (mg/L)
(MPN/100ml
)

Jan-18 6.6 7.66 816 4 37 0.42 2.3
1.7Feb-18 6.9 1023 4 36 0.45 1.7
Mar-18 7.0 7.64 1207 4 34 0.4 24
Apr-18 6.8 7.50 1132 5 800 0.4 1.9
May-18 6.5 7.50 1218 4.5 29 0.52 2.1
Jun-18 6.2 7.32 1586 5 52 0.59 2.9
Jul-18 6.7 7.40 1238 4 52 0.5 2.8
Aug-18 5.8 7.32 1602 4 58 0.3 3.4
Sep-18 6.2 7.22 1371 5 50 0.3 3.1
Oct-18 7.1 8.04 1294 3.4 50 0.4 3.2

Nov-18 - - - - - - -

Dec-18 - - - - - - -
Average 6.6 7.51 1249 4 120 0.43 2.6
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Station Name - D/s of river Manjeera at Gowdicherla after confluence with Nakkavagu

Parameters Do pH | Conductivi| BOD Total Boron SAR
(mg/L) ty (uS/cm) | (mg/L) Coliform (mg/L) | (mg/L)
(MPN/100ml
)

Jan-18 6.4 7.80 1545 5 60 0.50 2.2
Feb-18 6.6 7.57 1135 5 58 0.56 1.7
Mar-18 6.9 7.57 1375 5 54 0.50 2.3
Apr-18 6.5 7.21 1766 5 1300 0.56 2.1
May-18 6.7 7.21 1584 5 48 0.60 1.9
Jun-18 6.5 7.28 1493 4 74 0.64 3.1
Jul-18 6.7 7.13 1178 4 67 0.6 2.8
Aug-18 6.9 7.35 1297 3 69 0.3 2.7
Sep-18 5.9 6.77 1123 2.8 70 0.3 2.6
Oct-18 5.6 7.43 1074 2.6 70 0.4 2.2

Nov-18 - - - - - - -

Dec-18 - - - - - - -
Average 6.5 7.33 1357 4 187 0.5 24

Manjeera - Nakkavagu River (Nakkavagu at Bachugudem to Gaudicherala) -
Priority —1IBOD -5 to 26 mg/L

2016
Parameters Do pH Conductivi | BOD Total Boron SAR
(mg/L) ty (uS/cm) | (mg/L) Coliform (mg/L) | (mg/L)
(MPN/100m
)
Jan-16 5.2 7.80 1890 21 125 5.0 2.0
Feb-16 5.4 7.88 1981 18 120 2.3 3.4
Mar-16 51 7.99 2014 4 135 4.0 2.5
Apr-16 4.1 7.91 2305 5 42 2.1 2.6
May-16 4.3 7.56 2026 16 50 1.1 5.3
Jun-16 2.5 7.12 922 5 90 0.2 1.2
Jul-16 4.8 7.44 1509 7 450 0.3 2.9
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Aug-16 4.1 7.82 1489 2 125 0.3 15
Sep-16 5.6 7.10 1428 2 120 0.3 4.3
Oct-16 6.0 8.35 1250 2 110 0.4 4.5
Nov-16 6.5 7.39 1250 14 950 0.60 2.6
Dec-16 6.0 7.46 1364 24 1000 0.63 1.4
Average 5.0 7.65 1619 10 275 1.4 2.9
2017
Parameters Do pH | Conductivi| BOD Total Boron SAR
(mg/L) ty (uS/cm) | (mg/L) Coliform (mg/L) | (mg/L)
(MPN/100ml
)
Jan-17 6.2 7.82 1448 26 800 0.65 1.7
Feb-17 5.8 7.41 1691 19 1100 0.67 2.1
Mar-17 5.2 7.54 1677 131 1200 0.65 2.2
Apr-17 6.6 7.19 1986 16 1100 0.60 2.6
May-17 6.8 7.43 2130 12 1000 0.69 4.6
Jun-17 7.2 7.37 1855 11 880 0.65 2.9
Jul-17 7.0 7.25 1905 12 817 0.60 3.0
Aug-17 6.8 7.57 1785 10 778 0.45 2.9
Sep-17 3.4 7.45 1439 11 664 0.45 3.1
Oct-17 3.2 7.29 1313 13 650 0.40 2.6
Nov-17 3.5 7.69 1527 11 475 1.0 2.7
Dec-17 3.9 7.54 1525 10 370 0.56 2.7
Average 5.5 7.46 1690 14 820 0.60 2.7
2018
Parameters Do pH | Conductivi| BOD Total Boron SAR
(mg/L) ty (uS/cm) | (mg/L) Coliform (mg/L) | (mg/L)
(MPN/100ml
)

Jan-18 4.2 7.56 1379 11 175 0.58 2.7
Feb-18 4.0 7.48 1533 10 74 0.6 2.1
Mar-18 4.8 7.44 1671 10 73 0.5 2.6
Apr-18 4.0 7.08 1676 14 1750 0.62 1.7
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May-18 4.6 7.43 1903 12 54 0.69 2.1
Jun-18 4.9 7.46 1540 15 24 0.69 2.7
Jul-18 - - - - - - -
Aug-18 4.2 7.18 998 26 51 0.7 2.8
Sep-18 4.9 7.07 1210 19 50 0.8 4.5
Oct-18 4.2 7.07 1499 12 50 0.6 3.0
Nov-18 - - - - - - -
Dec-18 - - - - - - -
Average 4.4 7.31 1490 14 256 0.65 A
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Groundwater Quality data of Manjeera&Nakkavagu of 2015 (Pre and Post Monsoons)

Annexure MJ -3

Pre - Monsoon

Post Monsoon

Name Village
Lat Long pH TDS | Chloride Nitrate SAR pH TDS Chloride Nitrate SAR

Kondapur 17.551 | 78.011 | 7.87 | 586.24 110 210.8989 | 1.045252 | 8.36 | 319.36 30 137.206 | 1.057284
Annaram 17.630 | 78.376 | 7.87 | 396.80 40 33.83677 | 0.634581 | 7.53 | 670.08 160 0,00000 | 1.739570
Borpatla 17.671 | 78.157 | 7.58 | 333,00 20 35.41000 | 0.860000 | 8.33 267 30 10.18000 | 1.160000
Gummadidala 17.688 | 78.362 | 7.37 | 825.60 150 323.0980 | 0.080663 | 8.56 | 573.44 170 26.7773 | 1.731456
Isnapur 17.563 | 78.199 | 7.63 | 1459.2 530 345.2280 | 3.348085 | 8.08 | 1331.2 450 6.63900 | 2.263896
Patancheru 17.526 | 78.270 | 8.68 | 435.84 80 35.40800 | 1.646176 | 8.31 | 470.4 70 2.87690 | 1.355006
Ramachandrapuram | 17.509 | 78.300 | 7.94 | 704.00 170 50.01380 | 1.778406 | 8.51 | 500.48 130 1.54910 | 1.651348
Utla 17.631 | 78.319 | 7.88 | 743.68 230 48.68600 | 2.107630 | 8.7 | 634.88 190 19.0318 | 2.615460
Shambapur 17.563 | 78.372 | 7.01 | 1318.4 350 101.5767 | 3.582195 | 7.32 | 1051.52 200 37.6210 | 3.911568
Maheshwaram 17.562 | 78.375 | 7.35 | 858.24 90 50.65557 | 2.244642 | 7.62 | 759.04 90 64.1770 | 2.200000
Bachepally 17.562 | 78.370 | 7.58 | 333.00 20 35.41000 | 0.860000 | 8.33 267 30 10.1800 | 1.160000
Biatul 17.611 | 78.189 | 6.89 | 1017.6 360 54.43980 | 0.183295 | 8.05 | 809.6 260 113.9695 | 1.221479
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Groundwater Quality data of Manjeera&Nakkavaguof 2016 (Pre and Post Monsoons)

Village Name

Pre — Monsoon

Post Monsoon

Lat Long pH TDS | Chloride Nitrate SAR pH TDS | Chloride | Nitrate SAR
Kondapur 17.551 | 78.011 7.96 435.2 20 22.300015 | 1.63573 | 7.87 | 586.24 110 210.899 | 1.04525
Annaram 17.630 | 78.376 8.47 | 212.48 20 29.85146 | 0.43449 | 7.87 | 396.8 40 33.8368 | 0.63458
Borpatla 17.671 | 78.157 8.25 | 947 340 75.29 2.19 7.58 | 333 20 35.41 0.86
Gummadidala 17.688 | 78.362 8.4 | 259.84 20 4.8719 | 0.3486 | 7.37 | 825.6 150 323.098 | 0.08066
Isnapur 17563 | 78.199 8.45 | 1132.8 320 97.438 | 3.45998 | 7.63 | 1459.2 530 345.228 | 3.34809
patancheru 17526 | 78.270 8.5 | 481.92 90 12.689085 | 1.78503 | 8.68 | 435.84 80 35.408 | 1.64618
Ramachandrapuram | 17.509 | 78.300 8.72 | 787.84 120 7.241415 | 1.71121 | 7.94 704 170 50.0138 | 1.77841
Utla 17.631 | 78.319 8.4 | 259.84 20 4.8719 | 0.3486 | 7.88 | 743.68 230 48.686 | 2.10763
Shambapuram 17.563 | 78.372 - - - - - 7.01 | 1318.4 350 101.577 | 3.58219
Maheshwaram 17.562 | 78.375 8.03 | 616.32 160 121.3546 2.2 7.35 | 858.24 90 50.6556 | 2.24464
Bachepally 17.562 | 78.370 8.25 | 947 340 75.29 2.19 7.58 | 333 20 35.41 0.86
Biatul 17.611 | 78.189 7.98 | 852.48 260 119.583 | 2.18873 | 6.89 | 1017.6 360 54.4398 | 0.18329
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List of the industries withdrawing the Groundwater in Manjeera&Nakkavagu Polluted river stretches

Annex ure MJ —4

L . GW Withdrawal
S.No District Mandal Village Industry Quantity (KLD)
4 Sangareddy | Patancheru Isnapur l\P/I\// ?Scrjavm Pharmaceuticals 60
5 Sangareddy | Patancheru Lakdaram fIZI\/II\IS'ITIéADI NDUSTRIES PVT 170
6 Sangareddy | Patancheru Pashamylaram | PUSHKARA ENTERPRISES 1
7 Sangareddy | Patancheru Pashamylaram | CNC ENGINEERING 5
8 Sangareddy | Patancheru Pashamylaram | SRI GOKUL INDUSTRY 36
MVS ACMEI
9 Sangareddy | Patancheru Pashamylaram | TECHNOLOGIES PVT LTD 10
UNIT -1
SURAT AMMONIA &
10 Sangareddy | Patancheru Pashamylaram CHEMICAL COMPANY 50
SAI DEEPA ROCK DRILLS
11 Sangareddy | Sangareddy | Indrakaran PRIVATE LIMITED 1
12 Sangareddy | Sangareddy | Indrakaran SAI SASWAT INDUSTRIES 1
13 Sangareddy | Sangareddy | Ismailkhanpet | PRAN ELECTRICS LLP 2
. SOHOM FENSTER TECH
14 Sangareddy | Sangareddy | Ismailkhanpet PVT LTD 5
15 Sangareddy | Sangareddy | Ismailkhanpet '\P/II'_A‘ A'\\II\IFI_ANTA WATER 75
16 Sangareddy | Sangareddy | Ismailkhanpet | PRAN ELECTRICS LLP 2
Gaddapothara AMARAVATHI
17 Sangareddy | Jinnaram m b GALVANIZING 1.50
INDUSTRIES
18 Sangareddy | Jinnaram Gaddapothara | M/s Emmennar Pharma 5

m

Private Limited
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GW Withdrawal

S.No District Mandal Village Industry Quantity (KLD)
19 Sangareddy | Jinnaram gaddapothara SR ACCESSORIES 1.50
. . M/s. HARIKA DRUGS

20 Sangareddy | Jinnaram Gummadidala PRIVATE LIMITED 210
M/S SRI MALLIKARJUNA

21 Sangareddy | Cherial Cherial COTTON INDUSTRIES 7
(COTTON Gl

22 Sangareddy | Jinnaram Annaram GUBBA COLD PVT LTD 1
M/s.Saraswti Dairy Products

23 Sangareddy | Jinnaram Antharam India Pvt Ltd., 28
PANDROL RAHEE
TECHNOLOGIES PRIVATE

24 Sangareddy | Jinnaram Bollaram LIMITED 15

25 Sangareddy | Bandlaguda Zestr;()jlaguda(K Mishra Dhatu Nigam Ltd 15

26 Sangareddy | Kondapur Mallepalle RS INDUSTRIES 10

27 Medchal Bachupally Bachupally Aurobindo Pharma Ltd,U-IlI 206

28 Medchal Bachupally Bachupally Aurobindo Pharma Ltd,U-XII 139.2
Astra Microwave Products

29 Rangareddy | Maheswaram | Maheswaram | Ltd. 8
YUNCHENG INDIA

30 Rangareddy | Maheswaram | Maheswaram | GRAVURES 2
Himachal Futuristic

31 Rangareddy | Maheswaram | Maheswaram | Communications Ltd 8
Accord Power Conversion

32 Rangareddy | Maheswaram | Maheswaram | Pvt Ltd 1
Hindustan Coca-Cola

33 Sangareddy | Patancheru Ameenapur Beverages Pvt Ltd 100
Durga Agri Engineering

34 Sangareddy | Patancheru Nandigaon works 1
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GW Withdrawal

S.No District Mandal Village Industry Quantity (KLD)
SREE AMUKTA
35 Sangareddy | Patancheru Nandigaon GARMENTS 1
36 Sangareddy | Patancheru Nandigaon Umed Pharma Lab Pvt Ltd 1
37 Sangareddy | Patancheru Patancheru TSM AQUA INDUSTRY 28.8
38 Sangareddy | Patancheru Patancheru ASIAN PAINTS LTD 250
INVENTAA INDUSTRIES
39 Sangareddy | Patancheru Patighanpur PVT LTD 5
40 Sangareddy | Patancheru Indresham NA 0.05
41 Sangareddy | Patancheru Isnapur NA 0.5
42 Sangareddy | Patancheru Isnapur NA 60
43 Sangareddy | Patancheru Lakdaram NA 170
44 Sangareddy | Patancheru Pashamylaram NA 1
45 Sangareddy | Patancheru Pashamylaram NA 5
46 Sangareddy | Patancheru Pashamylaram NA 36
47 Sangareddy | Patancheru Pashamylaram NA 10
48 Sangareddy | Patancheru Pashamylaram NA 50
49 Sangareddy | R.C. Puram Kollur NA 54
50 Sangareddy | Sangareddy | Cheriyal NA 1
51 Sangareddy | Sangareddy | Chintalpalle NA 140
52 Sangareddy | Sangareddy | Indrakaran NA 180
53 Sangareddy | Sangareddy | Indrakaran NA 11
54 Sangareddy | Sangareddy | Indrakaran NA 122
55 Sangareddy | Sangareddy | Indrakaran NA 14.4
56 Sangareddy | Sangareddy | Indrakaran NA 1
57 Sangareddy | Sangareddy | Indrakaran NA 1
58 Sangareddy | Sangareddy | Ismailkhanpet NA 2
59 Sangareddy | Sangareddy | Ismailkhanpet NA 5
60 Sangareddy | Sangareddy | Ismailkhanpet NA 75
61 Sangareddy | Sangareddy | Ismailkhanpet NA 2
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GW Withdrawal

S.No District Mandal Village Industry Quantity (KLD)
62 Sangareddy | Sangareddy | Kalabgoor NA 36
63 Sangareddy | Sangareddy | Kandi NA 150
64 Sangareddy | Sangareddy | Koulampet NA 21.6
65 Sangareddy | Jinnaram Annaram NA 1
66 Sangareddy | Jinnaram Antharam NA 28
67 Sangareddy | Jinnaram Bollaram NA 1.5
68 Sangareddy | Patancheru Ameenapur NA 100
69 Sangareddy | Patancheru Nandigaon NA 1
70 Sangareddy | Patancheru Nandigaon NA 1
71 Sangareddy | Patancheru Nandigaon NA 1
72 Sangareddy | Patancheru Patancheru NA 28.8
73 Sangareddy | Patancheru Patancheru NA 250

74 Sangareddy | Patancheru Patighanpur NA 5

TOTAL 2808
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Groundwater Quality data of Manjeera&Nakkavagu of 2017 (Pre and Post Monsoons)

Annexure MJ -5

Pre — Monsoon

Post Monsoon

Name Village Lat Long pH | TDS Chlg“d Nitrate SAR pH TDS Chlg”d Nitrate SAR
8.0 | 3705 28.1684 | 1.27580 | 6.8 0.55116
Kondapur 17-5515 78-01 1 6 30 4 A .| 38912 | 20 | 628918 .
17.63| 7837 | 82 | 34521 50 | 744070 | 1FOLTEA 1791 4qp 20 | s7.577 | 042931
Annaram 0 6l 9 4 6 3 7
17.67| 78.15| &1 | 266 10 5.54 114 | 7| 368 30 44.29 0.93
Borpatla 1 703 ' ' 0 ' '
225.9 0.61916 | 7.2 1.13996
Gummadidala 17.63 78.32 8.3 | 10 | 30.5601 o o | 826.88 | 150 | 101.867 o
1756 | 78.19| 8 | 1440 | 560 | 416326 | 291 | T8 ) 4504 | 540 | 66435 | 223010
Isnapur 3 9 5 9 2
7.9 | 565.1 113.825 | 1.64394 | 7.3 1.29381
Patancheru 17-52 78-23 9 5 100 3 3 o | 55616 | 100 44.29 o
Ramachandrapura | 17.50 | 78.30| -7 | °70 | 150 | 57577 | 170773 | 75 | ge368 | 120 | 26574 | 10997
9 4 4 3 5
m 9 0
17.63| 7831| 18| 0036 | 510 | 163873 | 257153 | > | 84224 | 200 | 22145 | 212997
Utla 1 9 3 8 7 9
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Name Village

Pre — Monsoon

Post Monsoon

Chlorid

Chlorid

Lat Long pH | TDS e Nitrate SAR pH TDS e Nitrate SAR
7.7 2.86075 | 7.2 2.27769
Shambapur 17.52 78.3; 5 550.4 120 3.5432 5 1 565.12 80 3.89752 y
7.4 | 898.5 5.55113 | 8.2 104.524 | 2.23819
Maheshwaram 17.52 78.3; 5 5 270 2.25879 3 y 857.6 130 4 5
1756 | 78.37 8.1 266 10 5.54 1.14 .1 368 30 44.29 0.93
Bachepally s ol 3 ' ' 0 ' '
6.8 | 865.9 200.190 | 2.53150 | 7.8 | 11974 2.35681
. 17.61| 78.1
Biatul . g 1l 9 290 g ) ) A 330 | 248.024 .
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Annexure MJ -6
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Annexure TRR

Compliance to the observations and recommendations of the Task Team of CPCB

(meeting held on Feb 11-12, 2019) on Action plan for polluted river stretches of Musi

under Priority -1 and Manjeera/ Nakkavagu under Priority -l

S.No.

Observations and
Recommendations of the
Task Team on the
presentation made by the

SPCB/ PCC

Compliance status after incorporation of
information obt ained from State Departments

Septic management is to be
included in the action plan of
River Musi.

The details of total septage waste generated in
the Musi basin along with the proposed action
plan for treatment and disposal is included in the
revised report. The timelines for implementation
at existing STPs are shown in page numbers 38-
42 and Annexure MU-6.

Polluted stretches with improved
water quality are to be declared
as non-polluted in the revised
reports.

The Nakkavagu stretch is essentially a drain
carrying domestic untreated waste water and
discharging into River Manjeera. Therefore,
Nakkavagu stretch may not be treated as a river
and the polluted stretch of Manjeera has to be
restricted to 2 km at the discharging point of
Nakkavagu.

The task team suggested to
combine action plan related to
River Manjeera and Nakkavagu

Since the Nakkavagu stretch is basically a drain,
the Action Plan of Manjeera and Nakkavagu were
combined and a single action plan for Manjeera is
prepared duly retaining the action plans proposed
for Nakkavagu. The combined report is given in
detail from Page number 67-115 in revised report.

Ground Water Board and
Irrigation Departments are
required to rework on their plans
and budget estimation.

As per the information provided by State
Groundwater Department, the groundwater
management plan and the budget estimates are
included in the revised report in page number 46
and 94-95.

Revised action plans with,
timelines and estimated budget
are required to be made for
concurrence of RRC and for
initiating further action.

The estimate for STPs proposed based on
expected growth of the population in the next 10
years is made and included in the revised report.

Accordingly, the revised budget estimates are
placed before the RRC for taking a decision. The

cost is given in page number 53 and 102.

Timelines: The PERT chart has included the
details of the action plan pertaining to septage
management, groundwater and Irrigation Dept. in
page number 56-59 and 104-107
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	OLE_LINK1
	S.�No.
	5
	15
	Extended to 15 only if toxic substances are not suspected in absence of alternate sources
	Agreeable
	Agreeable
	a. test cold and when heated
	b. test after several dilutions
	Taste
	Agreeable
	Agreeable
	Test to be conducted only after safety has been established
	Turbidity (NTU) Max
	1
	5
	-
	pH value
	6.5 to 8.5
	No relaxation
	-
	Total hardness (mg/L, CaCO3) Max.
	200
	600
	-
	Iron (mg/L, Fe) Max
	0.3
	No relaxation
	Total concentration of manganese (as Mn) and iron ( as Fe) shall not exceed 0.3 mg/l
	Chlorides (as Cl) mg/L Max
	250
	1000
	-
	Free residual chlorine (mg/L), Min
	0.2
	1
	To be applicable only when water is chlorinated. Tested at consumer end. When protection against viral infection is required, it should be minimum 0.5 mg/L
	Desirable Characteristics
	Total dissolved solids, mg/l, max
	500
	2000
	-
	Calcium  (mg/L, Ca) Max.
	75
	200
	-
	Magnesium (mg/L, Mg) Max.
	30
	100
	-
	Copper (mg/L, Cu) Max.
	0.05
	1.5
	-
	Manganese (mg/L, Mn) Max.
	0.1
	0.3
	Total concentration of manganese (as Mn) and iron     (as Fe) shall not exceed 0.3 mg/l
	Sulphate  (mg/L, SO4) Max.
	200
	400
	May be extended upto 400 provided Magnesium (as Mg) does not exceed 30
	Nitrate  (mg/L, NO3) Max.
	45
	No relaxation
	-
	Fluoride  (mg/L, F) Max.
	1.0
	1.5
	-
	Phenolic compounds (mg/L C6H5OH) Max.
	0.001
	0.002
	-
	Mercury  (mg/L, Hg) Max
	0.001
	No Relaxation
	-
	Cadium  (mg/L, Cd) Max.
	0.003
	No Relaxation
	-
	Selenium  (mg/L, Se) Max.
	0.01
	No Relaxation
	-
	Total Arsenic   (mg/L, As) Max.
	0.01
	0.05
	-
	Cyanide  (mg/L, CN) Max.
	0.05
	No Relaxation
	-
	Lead     (mg/L, Pb) Max.
	0.01
	No Relaxation
	-
	Zinc     (mg/L, Zn) Max.
	5
	15
	-
	Anionic detergents (mg/L, MBAS) Max
	0.2
	1.0
	-
	Total Chromium   (mg/L),Max.
	0.05
	No relaxation
	-
	Polynuclear aromatic hydrocarbons (mg/L, PAH) Max.
	0.0001
	No relaxation
	-
	Mineral oil (mg/L) Max.
	0.05
	No relaxation
	-
	Pesticides (mg/L) Max.
	-
	No relaxation
	-
	Radioactive materials
	Alpha emitters Bq/L Max.
	0.1
	No relaxation
	-
	Beta emitters pci/L Max.
	1.0
	No relaxation
	-
	Alkalinity (mg/L) Max.
	200
	600
	-
	Aluminium (mg/L, Al) Max.
	0.03
	0.2
	-
	Boron  (mg/L) Max.
	0.5
	1.0
	-

