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1 Introduction

1.1 Project Brief

With a view to achieve sustainable economic transformation in Andhra Pradesh, a

strong growth impetus on the manufacturing sector has been laid by National Industrial

Corridor Development Corporation Ltd. (Henceforthr e f er red t o as ONI CDC
this strategic roadmap, NICDC is undertaking activities related to preparation of Master

Planning and Preliminary Engineering for Kopparthy Industrial area at Kadapa in Andhra

Pradesh. To fulfil this objective, NICDC has engaged Voyants Solutions Pvt. Ltd. in a

JV with JLL India Ltd. (hereinafter referred
Preparation of Detailed Master Plan and Preliminary Design Report for Roads &

Services/ Utilities for Kopparthy Industrial Area at Kadapa in Andhra Pradesh under

VCIC Project.

KOPPARTHY INDUSTRIAL AREA:
* Strategically located adjoining Kadapa Airport
= Direct Rail Connectivity to Krishnapatnam Port
" ¢ Located Close to VCIC and CBIC
* Developed as part of NICDC Industrial Corridor project
to promote Economic Development via sustainable
Economic Growth

Tumkur

Bengaluru

KARNATAKA

.~ TAMIL NADU

FIGURE 1-1: INDUSTRIAL CORRIDORS: VCIC AND CBIC

Source: Voyants
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NICDC envisions to create a strong economic base with a globally competitive
environment and state-of-art infrastructure to activate local commerce, enhance foreign

invest ments and attain sustainable devel opme
identified by the government are being developed and 30 projects have been planned

in 4 Phases up to 2024-25.

Il n Andhra Pradesh, the manufacturing sector
against the national average of 15%. Hence, tapping locational advantages along the
industrial corridor and addressing challenges of industrial diversification and small
labour-intensive manufacturing sectors shall be key to enhancing the competitive
advantage of the state. The state ranks secor

leads in providing handholding support to new business units.

The Ma k e i n I ndi a initiative was | aunched
industrialization efforts by encouraging global firms to set up manufacturing bases in

India. The campaign identifies the Economic Corridor Development strategy as a policy

instrument t o increase manufacturing sector cont
background, the proposed Kopparthy Industrial Area at Kadapa district can help create

an industrial growth multiplier and enhance t

1.2 Task Purpose

The objectives of the assignment are:

1 To review the perspective plan/concept master plan and other available reports
and apprise themselves of the theme and concept for the proposed Node which
takes into account the unique value proposition, the existing physical
characteristics of the site and the current and future market demand as
envisaged by the perspective plan

1 To prepare a demand assessment to establish the industry mix, the range of
economic activities, projected population and employment for the identified
Economic Node and prepare a detailed financial analysis that together will form
the basis for the development program for the detailed master plan.

1 To prepare a detailed master plan including geo-referenced cadastral maps for
the identified land area which will include urban design guidelines, plotting plan,

landscape design strategy for the master plan, signage guidelines.

Introduction Page |2



sl

[ -
Il I
LL!J._J Detailed Master Plan and Preliminary Design Report for Roads & Services/Utilities for Kopparthy Industrial Area at Kadapa, AP

1 To prepare a statutory plan for approval by the state town planning department
or the relevant local authority as may be applicable

1 To review the provision of roads and highway structures, structures and all utility
services for example, drainage, electricity, gas, ICT, water, sewerage etc,
including treatment plants, raw water transmission mains, sewage collection,
industrial water and recycled water for flushing, as described in the notified/in
principle approved maps, report and in other relevant documents. Develop
strategies including sustainability (during and after construction) which will allow
for phased constructioninaccordanc e wi t h t he Clientdéds manda

1 To prepare a baseline and best practice assessment based on various
benchmarking studies relevant for the project

1 To prepare preliminary engineering design and drawings for roads, highway
structures and utility services for the designated area within the identified
Economic Node site incorporating strategies for sustainability, value addition and
value engineering. To achieve the DMIC objective of development of world class
economic nodes and clusters, it is essential that the planning and design for trunk
level infrastructure should meet the best international practices, specifications
and standards in terms of quality and sustainability.

o The development of the Economic Node has been envisioned,
conceptualised and planned to meet these quality standards and aspects
of sustainability.

1 Based on financial and technical assessment the consultant shall work out the
appropriate implementation structure to be worked out in consultation with client.

1 To prepare technical schedules of tender and bidding documents for issuing
contracts for entire area in packages, if required.

1 To assist the Client in the process of selection of contractors, and provide
technical assistance to Client during Detailed Design by the contractors ensuring
highest quality standards in implementation

1 The consultant shall also provide necessary information and prepare documents
as per the formats provided by NICDC for budgetary approvals and fund
allocation for project implementation.
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1 Financial/Market Analysis: The consultant should undertake financial analysis for
the project, which will also include estimation of financial internal rate of returns

IRR etc. for the project.

1.3 Project Backdrop

The Government of India has planned the development of Vizag Chennai Industrial

Corridor (VCIC) to achieve accelerated industrial development in the state of Andhra

Pradesh throughl ndhao nilalkbgr am. Thi s program

investment, foster innovation, enhance skill development, protect intellectual property,
and build best-in-class manufacturing infrastructure. Considering that the manufacturing
sector has huge potentials of employment generation, it is one of the key economic

priorities of the Central and state government.

National Industrial Corridor Development Corporation Limited (NICDC), a special
purpose company has appointed Voyants Private Limited and Jones Lang Lasalle
Property Consultants (I ndia) Pvt Lt d.
Preliminary Design Report for Roads & Services/ Utilities for Kopparthy Industrial Area
at Kadapa in Andhra Pradesh under VCIC
The Vizag Chennai Industrial Corridor proposes to address the infrastructure
bottlenecks through a holistic approach while benefiting from the inherent strengths and
competitiveness of each of the VCIC states. Accordingly, high impact/ market driven
nodes are proposed to be developed, at strategic locations, within the corridor to provide

transparent and investment friendly facility regimes.

1.3.1 Site Context
Kopparthy Node is located in Kadapa District, off to Kadapa Pulivendula Road. The total
extent of Kopparthy Node is 2,595.74 acre (inclusive of ROW of 45.09 acre under

ownership of Railways).

Proj ec
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FIGURE 1-2 : REGIONAL CONNECTIVITY MAP

Source: Voyants

1.3.2 Salient Features of the site
i.  The Region is well served through roads, rail, ports and airports. It is served by

an expansive check railroad line running 195 kms and 830 kms of National
Highways.

a. National Highway 716 passes through the north of the study area and
connects Anantapuram to Chennai via Kadapa.
National Highway 40 connects Kurnool to Ranipet via Kadapa.
MDR- 214 connects Kadapa to Ambavaram.

SH 51 connects Pulivendula to Kadapa.
Krishnapuram railway station is the nearest railway station located at a

®© 2 o o

distance of around 2 kms from the study area.
f. The study area is located adjoining to Kadapa Airport providing excellent
locational advantages to Kopparthy Industrial Area.

ii. Literacy rate of the district is 67.3 % in the district. Male Literacy rate i 77.78%
is higher than the state rate of 74.77%. Female Literacy rate is 56.77% which
show availability of skilled labour

iii.  The workforce participation rate in the district is 45.8%.

iv. Assessment of the district profile reveal that the social infrastructure facilities
available is suited to sustain the existing district population, however,
development of Kopparthy Industrial area shall attract additional working and
floating population and hence social infrastructure provisions for the same should

Introduction Page |5
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v.  Provision of power supply for the study area is proposed to be undertaken from
a 220 KV power grid substation, Chinnakampalle, Kadapa, 22 kms distance from
site to 132/33 KV SS in northern parcel of Kopparthy Industrial Area.

vi.  Provision of water supply for Kopparthy Industrial Area is proposed to be pumped

from Somasila reservoir as per AP GO 57 (please refer Annexure 1).

1.4 Location Profile

The study area falls under Kopparthy village, Tadigotla village of Chinthakommadinne
mandal and T.G. Pally village, Yadavapuram village of Vallur mandal. The district has
occupied a significant place in the Industrial map of Andhra Pradesh with its highly
valued rich mineral resources. The total area demarcated for Kopparthy industrial
development is 2,595.74 acre (inclusive of ROW of 45.09 acre under ownership of

Railways) of land.

1.4.1 Road Connectivity

The study area comprises of 2,595.74 acre (inclusive of ROW of 45.09 acre under
ownership of Railways). State Highway 51 provides access to the Koparthy Industrial
Area on the northern side. The study area is well connected through a network of roads.
NH716 passes through the north of the industrial area and connects Anantapuram to
Chennai via Kadapa. NH40 connects Kurnool to Ranipet via Kadapa. NH 716 connects
Krishnapatnam port via NH 67.

1.4.2 Rail Connectivity

Krishnapuram railway station is the nearest railway station located at a distance of
around 9 kms from the study area. Two other railway stations, Kadapa railway station
and Gangayapalle station is located at a distance of 13 km and 20 km from the study

area respectively.

The Kadapa railway station connects the site to Hyderabad, Vijayawada, Odisha,
Kerala, Tata Nagar and Chennai. The presence of nearby railway station shall facilitate
development of Rail siding. Railway line along the Northern block boundary lies adjacent
to the study area. The existing railway line passing through the site bisects the study

area.

Introduction Page |6



Detailed Master Plan and Preliminary Design Report for Roads & Services/Utilities for Kopparthy Industrial Area at Kadapa, AP

1.4.3 Nearest Airport

The study area is located at a distance of 11 kms from Kadapa Airport. Hence the
proposed industrial park shall enjoy excellent locational advantages. Kadapa Airport
was constructed on 669.5 acres in 1953. Presently, Kadapa Airport handles 100
passengers per hour. The existing flights connect the airport to Chennai, Belgaum,

Hyderabad, Vijayawada.

1.4.4 Port Connectivity

The region has excellent port connectivity with the Krishnapatnam port located at a
distance of 200 kms, Chennai Port (270 kms), Kattupalli Port (270 kms).
Visakhapatnam port, which is an important port of the region is located at a distance of

750 kms from the study area.
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lndia Reimagived

To Murﬁm / To NH 716 =4

Krishnapuram
Railway Station

Kadapa By-pass Road =)

&To Bengaluru

FIGURE 1-3 : KOPPARTHY INDUSTRIAL AREA LOCATION AND CONNECTIVITY

Source: Voyants

Direct rail Connectivity to Krishnapatnam port via Obluvaripalle provides excellent
connectivity for freight as well as passenger traffic to and from Kopparthy Industrial
Area.
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1.5 Proposed Master Plan
This section presents the Final Master Plan approved by NICDC and APIIC post IEC
review meeting held on 6" June 2022. A brief summary of the Land use plan has been

outlined in this section.

Kopparthy Industrial area has a total area of about 2,595.74 acre (inclusive of ROW of
45.09 acre under ownership of Railways) and about 47% of the total area (1214 acres)
is under Industrial use. Apart from this 5% area is under residential, 13% roads and 20%

under green and open spaces.

The Non-processing area is inclusive of Logistics Park, Truck parking, General parking
and Residential area. The area under buffers, organized greens, waterbodies, railway

buffer and roads are provided separately.

The area under buffer greens includes 15m of buffer zone along the boundary. Also, in
some parts, 15m of Organized greens along the boundary has been proposed to reduce

the pollution load. The final area statement for the proposed development is as below.

LANDUSE SUMMARY

Category Area (i n Ac Percent a
Industrial 1213.47 47.57%
Residential 136.25 5.34%
Commercial 53.78 2.11%
Utility 28.46 1.12%
Public Semi-public 26.87 1.05%
Parking 129.04 5.06%
Roads 337.24 13.22%
Greens/ Open 510.06 20.00%
Others (buffer etc.) 115.48* 4.53%
Tot al 255®5 100%

*excluding ROW of 45.09 acre under ownership of Railways
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FIGURE 1-4: PROPOSED LAND USE FOR KIA

Source: Voyants

1.6 Key Considerations

Key consideration for physical planning of Kopparthy Industrial Park is:

a. To create a leading industrial precinct for manufacturing industries

b. Industrial hub: to create a hub which is globally competitive with access to
excellent local, national and international transport links

c. Smart, efficient and sustainable utilities and infrastructure to support robust
commercial, industrial and community activities

d. Employment: Be a contributor to employment and economic development within
the state

e. Environment friendly and sustainable land use planning

f. Minimal intervention on the habitations within the Industrial Area

g. No development on Lakes falling within Kopparthy Industrial Area
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h. Utilization of the existing the infrastructure such as road and utility lines to the
extent possible and augmentation of capacity and system to cater to the future
demand.

i. Provision of 20m green buffer along the Industrial Park boundary

J. Provision of Facility Hub in each of the manufacturing clusters comprising
commercial areas, amenities, open recreational green spaces.

k. Provision of utilities based on the physical attributes of Kopparthy Industrial area

1.7 Market Assessment

Regression Analysis Method was adopted to determine the share of demand in the
proposed Industrial Park at Kopparthy. Considering various scenarios such as
Pessimistic Scenario (0% growth), Realistic Scenario (2% growth) witnessing Business
as usual scenario, Optimistic Scenario (4% growth) that will be achieved through
marketing and branding, promotions, exclusive incentives/ subsidies etc. As per trend
of industries in Kadapa in year 2020-2 1 , |l and requirement for MS

Mega Industries were projected separately.

Demand for MSME, large and mega Industries for all type of industries is estimated

for next 10 years under three scenarios.

e
No. of Industries (Projected)
2021 84.0 = 142 0 42 0
2022 106.0 = 179 3 55 0
2023 128.0 30 214 3 65 0
2024 155.0 40 259 4 7 0
2025 189.0 50 316 6 93 2
2026 232.0 6.0 389 8 15 2
2027 288.0 70 484 10 144 2
2028 361.0 90 603 13 180 3
2029 455.0 10.0 762 16 227 4
2030 580.0 16.0 971 23 290 8
2031 7470 210 1248 32 373 10
Total no. of industries 3,325.0 81.0 5,567 118 1,661 31

Total Land Area Required

L . 0.32 17.8 0.32 227 0.32 19.58
perindustry (acres)
Total Land Area Required for
industries in proposed 1,064 1,443 1,781 2,681 532 607
project (acres)
UEED BT G 2,507 ~ 2,500 acres 4,462 ~ 4,460 acres 1,139 ~ 1,140 acres

industrial activities

Note: *The land requirement for each type of industry is derived based on APIIC land allotment for MSME, large and mega industries
and other private industries. Though there is a demand for ~70 acres for electronics industries as per JLL estimation, no land
allocation has been suggested for electrical and electronics sector in subject site understanding there is an existing electronic
manufacturing cluster already proposed in ~800 acres in North Mega Industrial Park. Hence, the derived demand can be

accommodated in the same cluster

Introduction Page |11



oL o
&
Ry
MW ' - : , - .
Detailed Master Plan and Preliminary Design Report for Roads & Services/Utilities for Kopparthy Industrial Area at Kadapa, AP

NICDC

NATIONAL INDUSTRIAL CORRIDOR
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lndia Reimagived

Though the demand for industries are derived on basis of various factors, the hazardous nature of industries as per the categorization
stipulated by CPCB,2016 and site suitability, the demand is estimated.

Land Allocation for Large & Mega Industries (in acres) Land allocation for Large & Mega Industries in acres
; (as per CPCB,2016)
= Food, Agro, Marine Products
500 4275 . 453
u Metallic and Non Metallic 400
300, 21% Mineral Products
f 300
= Chemical & Petro Chemicals
200 161
* Power Generation & 100
Components 175
Auto Components o
x o Red Orange Green White Orange &
Green
Land Allocation for MSME industries (in acres) . —
7 1% 33.3% mFood, Agro, Marine Products Land allocation for MSME Industries in acres (as per
53, 5% A CPCB,2016)
mMetallic and Non Metallic Mineral
Products 400 355
mTextiles And Textile Related Industries 350
300 236
= Engineering 250
200 156 179
mChemical & Petro Chemicals 150 .
mBulk Drugs, Pharmaceuticals 1053 35 P .
mAuto Components 0 - -
Lt Red Orange  Green White Red& Orange& Red&
9, 1% Others Green  Green Orange
Note: The sub categorization is considered as per the existing demand in the region and site suitability for various type of it ies in terms of nature of i

Source: JLL Estimation, 2021

The below table summarizes the direct employment expected at the proposed project.
The estimations are part of the Market Demand Assessment report and based on

statistical data by Government of Andhra Pradesh.

P

2021 B4.0 = 142 0 42 0
2022 106.0 - 179 3 55 0
2023 128.0 3 214 3 65 1]
2024 155.0 4 258 4 T 1]
2025 189.0 3 318 [} <] 2
2026 2320 L] 388 8 115 2
2027 288.0 T 484 10 144 2
2028 361.0 9 603 13 180 3
2029 455.0 10 762 16 g 4
2030 580.0 16 a7 23 290 8
2031 T47.0 Fal 1248 32 33 10

Total no. of industries 3,325.0 81 5,567 118 1,661 k1]

Total Employment per

i 25 1,141 25 1,141 25 1,141

Total Employment to be

generated (numbers) 83,125 92,400 138,175 134,638 41,675 35371

Total Employment

[ 175,525 273,813 77,046

Nofe: “The empioyment indusiry dasia is derved a5 sverage employment data for overall indusiries approved in AP sfaie as per the information svaillable in AP industries portal
Soires: "hitps i waw apinchisines gov Mol Tracker New'
Sowrce: JLL Estimafion, 2021
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2 Road and Transportation Works

To achieve accelerated development of Kopparthy Industrial area, external connectivity to
NH 716 and NH 40 has been proposed. The circulation plan for Kopparthy Industrial area
has been proposed to connect the Kopparthy Industrial Area via SH 51 for integrated

development.
;3
%

N
To Mumbai To NH 716 =4

Krishnapuram
Railway, Station

Kadapa By-pass Road =)

&To Bengaluru

FIGURE 2-1 ROAD CONNECTIVITY
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Connectivity  Status Connectivity Project Distance from
Site (kms)
Road Existing 41- NH 544 F (Vijaywadananthpur) 8
Existing 41-NH 716 (Kadap&hennai) 8
Existing 41- NH 40 (Kurnool Ranipet) 5
(proposedto @ I yS { dzNJ G [/ K
Existing SH 51 (Kadapa to Pulivendula) Adjacent
Existing 4 lane divided carriageway
Rail(SCR) Existing Krishnapuram Station 9
Existing Kadapa Junction 13
Airport Existing Kadapa Airport 11
Existing Tirupatilnternational Airport 150
MMLP Under Kadapa 9
Const.
Proposed  Ananthapur 157
Ports Existing Krishnapatnam Port 200
Existing Chennai Port 270
ICD/CFS Existing Krishnapatnam 196
Existing Surareddy Palem, Ongole 235
Exisiting Bengaluru 240

2.1 Proposed System and Design Basis

Site levelling and grading works to be done considering balanced cut & fill up to possible

extent to minimise the borrow earth from the outside of site.

Cutting and filling quantities to be finalised after adjustment of earthwork for roads, plot
areas excavation. Filling quantities will be calculated on the total earth volume taking into
consideration after deducting the earth scrubbing, vegetation and bulkage factor during
compacted fill. The infrastructure demand calculations outlined in this chapter is based on
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broad demand assessment. The final infrastructure demand shall be outlined in the
following deliverable.

2.2 Traffic & Transportation

2.2.1 Introduction
With a view to achieve sustainable economic transformation in Andhra Pradesh, a strong

growth impetus on the manufacturing sector has been laid by National Industrial Corridor

Devel opment Corporation Ltd. (Henceébtgsratdgh ref er
roadmap, NICDC is undertaking activities related to preparation of Master Planning and
Preliminary Engineering for Kopparthy Industrial area at Kadapa in Andhra Pradesh. To
fulfil this objective, NICDC has engaged Voyants Solutions Pvt. Ltd. in a JV with JLL India
Ltd. (hereinafter referred to as the 6Consulta

Master Plan and Preliminary Design Report for Roads & Services/ Utilities for Kopparthy

Industrial Area at Kadapa in Andhra Pradesh under VCIC Project.

The road network is the most important infrastructure development in any industrial area,
as movement of all raw material to and finished goods from the plot is dependent on the
road network. The alignment and design development of an industrial road network is a
measure of and catalyst to an efficient construction and operations of an industrial area.
Appropriate combination of various links both technically and economically generate
industrial traffic infrastructure, and promote the objectives of accessibility and connectivity.
Road network planning includes the fixing of right of way, geometric design of roads,
design of typical cross- sections to ensure adequacy of carriageway widths and utility
corridors, selection and design of pavement type, design of intersections, interchanges,
location & provision of appropriate facilities. Design of road sections has been done
according to design standards stipulated in IRC codes and improvements identified at the

various stages of the project.

2.2.2 Classification of roads
The road has been classified mainly in four categories such as Arterial, sub-arterial,

collector & local. The length wise details are attached in below mentioned Table 2-1.
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TABLE 2-1: CLASSIFICATION OF ROAD

Sl. no. Details Kopparthy Industrial Area (Length of road in m)
1 45m Arterial 7585
2 30 m Sub Arterial 16119
3 24 m Collector 7476
4 18 m Local 20060
Total (in m) 51241
2.2.3 Traffic Considerations

The transport demand is a function of Land use. The entire area is proposed to be

developed in phases according to demand. The development area consists 2,595.74 acre

(inclusive of ROW of 45.09 acre under ownership of Railways) land for the Kopparthy

Industrial Area.

)l

Tonnage 1 On the basis of market analysis has been considered as mentioned in
the table below:

TABLE 2-2: TONNAGE DISTRIBUTION

S| No. Zone Tonnage

1

Kopparthy Industrial Area 9305038

1 Modal Split & Occupancy i On the basis of similar projects, experience and market

analysis has been considered as mentioned in the table below:

TABLE 2-3: MODAL SPLIT & OCCUPANCY

Modal Split of Population

Land Use Walk T™W Car Taxi Traveller/ Mini Bus Bus

HOV
WP FP WP FP WP FP WP FP WP FP WP FP WP FP

Industries 10% 5% 5% 5% 5% 5% 5% 5% 5% 10% 10% 10% 60% 60%

X

WPi Working Population, FP 1 Floating Population, HOV 1 High Occupancy
Vehicles.

Peak Hour Traffic i 50% passengers traffic. Considering that full traffic consumes
in 2 office hours.

In general, as per normal highways in urban area the peak hour traffic constitutes
about 8-10 percent of the total daily traffic (Clause no. 6.1, IRC 106-1990).
However, being this is the industrial project. Passenger traffic are expected to ply
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maximum during the morning and evening hours, hence peak hour traffic has been
considered 50%
x Load Sharing & General weight of commodity for Commercial Vehicles i As per
market study.
1 PCU Factori The various vehicle types having different sizes and characteristics were
converted into a single unit called passenger car unit. Passenger Car Unit (PCU)
values are adopted from Indian Road Congress
Urban ar eas -i106-199& €@r Industrial project. The PCU values used are
presented below.

TABLE 2-4: PCU FACTOR

Multi
) ] Mini 2-Axle 3-Axle
Vehicles Type TW Car Taxi Bus Axle
Bus Trucks Trucks
Trucks
PCU Value 0.75 1 1 1.4 2.2 2.2 2.2 4
2.2.4 Commercial Traffic
TABLE 2-5: Pcu COMPUTATION BASED ON TONNAGE
Truck Movement Total Commercial
Zone Tonnage o
2 Axle 3 Axle MAV Traffic in PCUs
Kopparthy Industrial Area 9305038 3102 2326 4512 9939
2.2.5 Passenger Traffic
TABLE 2-6: GENERATED PASSENGER VEHICLES Pcus BASED ON POPULATION
Total
) Traveller/ = Mini Passenger
Zone T™W Car Taxi Bus o
HOV Bus Traffic in
PCUs
Kopparthy Industrial Area 3108 @ 2072 4144 573 464 | 2735 13097

2.2.6 Total Traffic
On the basis of above assumptions phase wise and type of roads, traffic load has
been calculated. However, summary of road wise traffic density has been mentioned

in Annexure- .
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2.2.7 Access Gate
All commercial traffic and population traffic have been distributed among the various

entries as marked in Annexure- 1.

2.2.8 Conclusions and Recommendations

9 Total Traffic volume for Kopparthy Industrial Area in PCUs per day = 13097

9 Peak Hour of Total Traffic Volume for Kopparthy Industrial Area = 6549 PCUs

9 Area has high potential of development which will have high pedestrian and
vehicle flow once the development takes place.

9 The plan proposes to have dedicated pedestrian infrastructure laid along with
the vehicular traffic corridors.

9 The pedestrian circulation is planned to be safe and secured which gives
walkway connectivity to each building.

9 The detailed design of Walkways shall be pedestrian friendly, especially for
crossing the roads at junctions.

9 The detailed design of road network shall segregate vehicles and pedestrian
completely.

9 Considering the Industry area to be a high activity area, vehicular parking
demand will increase with development. Thus, appropriate parking spaces as
per demand shall be provided in each phase with properly designed parking as
per the standards and pedestrian facility shall be provided in each parking.

9 Connectivity of parking areas to other major buildings will be properly design
for pedestrian walk for normal and disable persons both.

9 Landscaped plazas with designated spaces for hawkers along with parking lots
for NMT, other IPT and service vehicles as well private vehicles shall also be

provided in the detailed design.

2.3 Brief Design Standard

TABLE 2-7: BRIEF DESIGN STANDARD

Geometric parameters Internal Roads
Generally followed Exceptions Remarks
Design speed (kmph) 60 kmph 20 kmph Exceptional speed is
50 kmph applicable at junctions
40 kmph
30 kmph
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Min. horizontal radius (m) Design Radius Radius
Speed
(kmph) (m) (m)
60 150 20m Exceptional radius is
50 105 applicable at junctions
40 70
30 40
20 20
Cross-fall / Camber (%) 2.50% - -
Super-elevation (%) 4.00% -
Maximum Longitudinal 4% - -

gradient (%)
Minimum Longitudinal 0.20% = >
gradient (%)
Mi ni mum AKO f Design min k for stopping - -
curve Speed sight distance

crest sag curve = =

(kmph) curve

60 26.7 15 - -

50 15 10 - -

40 8.4 6.6 - -

30 3.8 3.5 - -

Carriage way width (m) 3.5m (single Lane) - -

7.0m (2- Lane)
14.0m (4-Lane)
21.0m (6-Lane)
Extra Widening (m) 1.5m to 0.6m - -
Codes and Manual IRC-86-2018, IRC-SP23, IRC-37:2018, IRC SP-
84: 2019, IRC-2, AASHTO, IRC-106:1990
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2.4 Design Basis, Standards and Specifications:

TABLE 2-8: DESIGN CODES

Details Code name

Geometric Design IRC: SP: 84-2019 Manual of Specification & Standards for Four
Laning of Highways.

IRC: 86-2018 Geometric design standard for Urban roads and street
IRC: 73-1973 Geometric design standard for rural highways
IRC: 38 Guidelines for the design of horizontal curve
IRC: 23 Vertical curves for highways
Pavement Design Overlay & strengthening

IRC 115-2014 for designing and strengthening requirements of
existing pavement

New Pavement
IRC:58-2015 for design of rigid pavements
IRC 37-2018 for design of flexible pavements
Traffic analysis IRC: 64-1990 Guideline for capacity of roads in rural areas

IRC:106-1990 Guideline for capacity of roads in urban areas

Drainage Design IRC: 42 2014 Guidelines for road drainage
IRC: 50-2013
Rotary design IRC 65-1976
Road Delineator IRC: 79-2019 Guidelines for road delineator
Interlocking block pavement IRC: SP: 63-2018 Guidelines for the use of Interlocking block
pavement
Cycle track IRC: 11-2015 Recommended practice for design and layout of cycle
track

IRC: 67-2012 Code of Practice for Road Signs
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Details Code name
Road Furniture & Roadside IRC: 35-2015: Code of Practice for Road Markings
Facilities

Related standards of IRC Manual of Specification & MoRTH

publications

2.5 Finalization of Road levels
1 Road levels at various cardinal points are fixed after reviewing the storm water
drainage levels at various outlet points and finalised above the same.

i Efforts has been made to optimise cut fill earthwork quantities in accordance with

land grading.

2.6 Carriageway Width

The primary purpose of a carriageway is vehicle mobility. As per clause 5.4 of IRC 86-
2018 the width of carriageway of different types of roads is attached in below mentioned
table:

TABLE 2-9: CARRIAGEWAY WIDTH FOR DIFFERENT ROAD TYPES

Sl no Description Width (m)
1 Single lane 3.5
2 2-Lane 7
3 4-Lane with raised kerbs 14
4 6-Lane with raised kerbs 21

Source: IRC 86-2018
Along with the carriageway width, minimum 0.25 m kerb shyness is also proposed on

either side of road for Kopparthy Industrial Area. A paved shoulder of 1.5 m width is also

proposed with few typical cross sections in North section.

2.7 Horizontal Alignment

The horizontal alignment is designed with design speed adopted in concept design for
different category of roads. However, at few locations design speed corresponding to its
respective type could not be maintained due to site constraints.

Road And Transportation Works  Page |21



Detailed Master Plan and Preliminary Design Report for Roads & Services/Utilities for Kopparthy Industrial Area at Kadapa, AP

TABLE 2-10: DESIGNED HORIZONTAL ALIGNMENT (MINIMUM RADIUS)

Design Speed (kmph) Radius (m)
60 150
50 105
40 70
30 40
20 20

Source: clause no 8.3 of IRC 86-2018

2.8 Vertical Alignment

The terrain is partly rolling and partly flat. Vertical alignment is designed with minimum
road gradient required at flat surface, for storm water drainage. Min K value is adopted for

design vertical curves corresponding to design speed.

TABLE 2-11: DESIGNED VERTICAL ALIGNMENT

Design Speed (kmph) crest curve sag curve
min k for Intermediate sight min k value
distance
60 26.7 15
50 15 10
40 8.4 6.6
30 3.8 35

Source: clause no 5.7 of IRC 23

Vertical curves should be provided at all grade changes exceeding those indicated in
below mentioned table. As per clause 9.3 of IRC 86-2018 The minimum lengths of vertical
curves for satisfactory aberrance and maximum grade change without a vertical curve is

also given in below mentioned table.

TABLE 2-12: MINIMUM LENGTH OF VERTICAL CURVES FOR SATISFACTORY ABERRANCE

Slno Design speed Maximum grade change (%) Minimum length of vertical
not require da vertical curve curve (m)
1 20 1.5 15
2 30 1.5 15
3 40 1.2 20
4 50 1 30
5 60 0.8 40
6 70 0.6 50
7 80 0.6 50

Source: clause 9.3 of IRC 86-2018
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Minimum longitudinal grades to be considered as 0.2% based on AASHTO provisions to
keep cut-fill economical. Efforts have been made to keep the grade line smooth that

matches with the character of the terrain.

2.9 Design Speed

Speed is used as a design criterion to influence the geometric design of an urban road.

Embracing a proactive design approach on new and existing urban roads and streets with

t he goal of reducing speeds fimay be the single
pedestrian i njury aigndpeéda oftan mahdate largeHdurgehradii, d e s
wider travel lane widths, on-street parking restrictions, guardrails, and clear zones. Lower

design speeds reduce observed speeding behaviour, providing a safer road for people to

walk, park and drive. Design speed is critical input for many geometric elements such as

horizontal alignment, vertical alignment, and cross section elements.

As per clause 3.2 of IRC-86-2018 the proposed design speed is given in table 2.7.

TABLE 2-13: EXTRA WIDENING DETAILS LENGTHWISE

Sl. no. Details Length of Road (in m)
1 18 m Sub Arterial 20060
2 24 m Sub Arterial 7476
3 30m Sub Arterial 16119
4 45 m Avrterial-Sub Arterial 7585
Total (in m) 51241

Source: clause 3.2 of IRC 86-2018
Exceptional speed (20kmph) is applicable at junctions

2.10 Extra widening

At sharp horizontal curve, it is necessary to widen the carriageway to provide for safe
passage of vehicle. The widening required has to components: (i) mechanical widening to
compensate for the extra width occupied by a vehicle on the curve due to tracking of the
rare wheels(ii) psychological widening to permit easy crossing of vehicles in a lane tend to
wander more on a curve than a straight reach. As per clause 8.6 of IRC 86-2018 the extra

widening details is attached in below mentioned table:
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NICDC

TABLE 2-14: EXTRA WIDENING DETAILS

Radius of curve (m)

Sl no Carriageway width upto 20 21-40 41-60 61-100 101-300  Above 300
1 Two lane 1.5 1.5 1.2 0.9 0.6 Nil
2 Single lane 0.9 0.6 0.6 Nil Nil Nil

Source: 8.6 of IRC 86-2018

2.11 Camber/ Cross Fall

To facilitate efficient disposal of rainwater from the surface, suitable cross fall shall be
provided as per IRC 86. The cross-fall details for various surface of roads are listed below

in the following table.

TABLE 2-15: CROSS FALL

Surface Category Cross Fall (%)
Bituminous 2.5%

Cement Concrete 2.0%
Granular/ Earthen Shoulder 2.5%/ 3.0%

2.12 Kerb Stones and Kerb Shyness

Kerbs are the boundary stones provided on both sides of the carriageway for providing the
support to footpath and helps in draining the water from road surface to roadside storm
water drains. As per IRC 86 i 2018, Clause-5, Roads in urban areas are required to
develop with kerbs. Kerbs can be provided with or without drainage arrangement along
the road. There are three types of kerbs are provided, barrier type, Semi Barrier type and
Mountable type. the recommended kerb section for the proposed road alignment is of semi

barrier type. The typical section of kerbs arrangement are as follows:
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(a) Barrier type (b) Semi-barrier type (c) Mountable type

All dimensions in millimetres

FIGURE 2-2 TYPICAL KERB SECTIONS

2.13 CBR of existing sub-grade soil

For the determination of CBR values of existing soil sub-grade, three different compaction
energy levels were employed, using dynamic compaction by 10 blows, 30 blows and 65
blows with a rammer of 4.89-kg in weight, while remoulding the test specimen. OMC,
whichever was higher, was maintained while remoulding the test specimens. Penetration
test was conducted on test specimens, using CBR testing machine after completion of
immersion in water for a period of 4 - days. Surcharge weight of 12.5 kg was kept
throughout on the specimen during testing. CBR values were determined corresponding
to 2.5 mm and 5.0-mm penetrations. A correlation between the dry densities (obtained
corresponding to different levels of compaction) and 4-days soaked CBR value was
established. CBR value against observed field dry density was thus determined for the
sub-grade soil taken from test pits. The results of CBR values, Sieve Analysis, Atterberg
limits and Modified Proctor including classification of the soils are shown in the table below.

The computed CBR values are also included in the same table.
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TABLE 2-16: SOIL PROPERTIES

Grain Size Analysis (%) Index Properties (%)

Location

Sl Ne
Trail Pits
Gravel
Sand
Stk Clay
LL
PL
Pl
Free Swall Index
Classification of
soil
Il Energy Level
CBR

4 TP-1 s09 1 435 54 52 24 28 110 12.40 1.8 SC- 6,65

5 TP-2 503 3 24 73 46 23 232 0 13.89 1.77 CI 4.78

6 TR-32 510 2 45 33 4z 1 21 40 10.50 1.88 I 6.50

7 TP-4 s02 64 ? 27 L 16 22 40 9.00 2.05 GC 17.13

B TP-5 511 1 23 76 72 35 ar 130 11.69 1.84 CH 5.98

2.14 Pavement Design

2.14.1 General

The proposed pavement on the project stretch is mainly flexible in nature. The general

design Procedure for the flexible pavement for the proposed road as new construction of

whole stretch as per the guidelines of IRC: 37-2018T A Gui del i nes ofFekiblet he de:

Pavement so.

New pavement design is based on the design traffic (MSA) and the subgrade strength
(soaked CBR).

2.14.2 Methodology of Pavement Design

Introduction

The flexible pavements are usually referred as a layered structure comprising generally
bituminous surface like Bituminous Concrete (BC) and Dense Bituminous Macadam
(DBM), Wet Mix Macadam (WMM) base and Granular Sub-Base (GSB) course of finite
thickness, resting on subgrade of minimum thickness of 500 mm. The thickness design of
these layers principally depends on the subgrade CBR and the traffic loads that the
pavement has to carry during its design life. Ideally, the flexible pavement is built to such
a depth that stresses on any given layer should not cause unwarranted rutting, fatigue,
shoving, or other differential movements which may result in an uneven wearing surface.
The chief function of the surfacing course is to provide a smooth wearing surface, resistant
to traffic. However, the wearing course can provide some shearing resistance to the base
structure and some added resistance to deformation.
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Base courses are usually layers of aggregates that must possess high resistance to
deformation in order to withstand the higher pressures imposed by wheel loads. High i
quality processed aggregates are usually required, which also provide good internal
drainage sub bases and generally made up of locally available aggregates, satisfying

codal specification/requirements.

The design methodologies widely used for the flexible pavement design are Indian Road
Congress (IRC) method, AASHTO methods and Asphalt Institute Method. For this project
latest IRC (IRC:37-2018) method is used for designing the flexible pavement.

2.14.3 Design of New Flexible Pavement
IRC: 37-2018 method is adopted for the design which is based on the empirical i analytical
approach, and provides catalogues for design of flexible pavements. The design inputs

required for pavement design are explained as follows.

Design Theory

The pavement design method is based on elastic response of the pavement to traffic
stresses (i.e. each of the materials in the pavement structure behaves in an elastic
manner). The materials in the pavement are characterized by parameters whose values
are determined from field and laboratory testing. The method assumes that failure will not
occur as a result of permanent deformation of granular or bound materials (and this
assumption will be valid as long as good construction procedures are followed, and the
pavement is not subjected to very high wheel loads such as can be caused by a very
heavily overloaded vehicle). The method also assumes that loss of pavement

serviceability can occur due to:

A fatigue of bitumen bound or cemented layers due to repetitions of tensile strains at

the bottom of such layers; and/or

A Permanent deformation of the sub-grade due to repeated vertical compressive

strains induced in the sub-grade

The critical locations for pavement failure are therefore the bottom of bitumen bound layers
(where tensile strains occur) and the top of the sub-grade (where compressive strains

occur).

The base course and sub-grade are structural elements of the pavement. In conjunction

with the overlying bituminous surface, their purpose is to distribute traffic wheel loads over
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the whole foundation. To perform this function, we build the base course and sub-grade

with the necessary internal strength properties.

Bituminous pavement layers have both tensile and compressive strength to resist internal
stresses. Exhibit below shows how wheel load (W) slightly deflects the pavement structure,

causing both tensile and compressive stresses within the pavement.

LOAD (W)

NOT TO SCALE
PAVEMENT

STRUCTURE

O~ COMPRESSION
O TENSION

FIGURE 2-3 PAVEMENT DEFLECTION RESULTS IN TENSILE AND COMPRESSIVE STRESSES IN PAVEMENT

STRUCTURE

Required total thickness of the pavement layers is determined by engineering design

procedure. Factors considered in the procedure are as follows:

i Traffic to be served initially and over the design service life of the pavement

i Strength and other pertinent properties of the prepared sub-grade

9 Strength and other influencing characteristics of the materials available or chosen
for the layers (or courses) in the total pavement structure

1 Special factors such free swelling property of existing soll

Design of New Flexible Pavement

Design of new pavement has been carried out basedonIRC37-2 018 A Gui del i nes
Design of Flexible Pavementso for design |ife
below:

Step 1: To find out initial traffic in the year of completion of construction in terms of the

number of the number of commercial vehicles per day (CVPD)

Step 2: To determine traffic growth rate factor by studying the past trends of traffic growth
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Step 3: Design life of Pavement

Step 4: To find out Vehicle Damage Factor to convert the number of commercial vehicles
of different axle loads and axle configuration to the number of standard axle load repetition.

It may be obtained by conducting axle load survey at site.
Step 5: To find out lane distribution factor of traffic over the carriageway

Step6: To determine design traffic in cumulative number of standard axles (msa) by the

following formula mentioned below:

N=[365 x {(1+r)n-1]/r}] x AXD x F

Where,

N = Cumulative number of standard axles to be catered for in the design in terms of msa

A= Initial traffic in the year of completion of construction in terms of number of

commercial vehicles per day in each direction
D = Lane Distribution Factor

n = Design life in years = 20 years

r = Annual growth rate of commercial vehicles
F = Vehicle damage factor

Design Period

Pavement design life is the period for which the initial design of pavement crust layers
shall be designed. Design life should not be referred as terminal stage of crust beyond
which crust becomes unusable. A design life of 20 years for flexible pavement has been

considered for the design purposes.
Vehicle Damage Factors (VDF)

The VDF has been calculated from Axle load survey. The VDF value considered for

different vehicle category is listed below in Table

TABLE 2-17: VDF SUMMARY

Vehicle category Value
2-Axle Truck 4.5
3-Axle Truck 7.25
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Vehicle category Value
Multi Axle Truck 12.25
Bus 1.6

Lane Distribution Factor:
As per clause 4.5 of of IRC: 37-2018, Lane distribution factor is described below:
Two-lane two-way roads

The design should be based on 50 per cent of the total number of commercial vehicles in
both the

Dual carriageway roads

The design of dual two-lane carriageway roads should be based on 75 per cent of the
number of commercial vehicles in each direction. For dual three-lane carriageway and
dual four-lane carriageway, the distribution factors shall be 60 per cent and 45 per cent

respectively.
Traffic Growth Rate:

The Traffic Growth rates taken into consideration for the study is given in the Table below:

TABLE 2-18: TRAFFIC GROWTH RATES (%)

Vehicle Type Growth rate
Bus 1.5
2-Axle 15
3-Axle 1.5
MAV 1.5

Step 7: To determine total pavement thickness and crust composition by charts/graphs

with respect to CBR and cumulative number of standard axles.

The highest MSA calculated for 6Lane, 4 Lane and 2 Lane road is attached below:
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TABLE 2-19: THE DESIGN MSA CALCULATED FOR THE 6-LANE ROAD

Year Bus 2 3 MAV | Total Cumulative | Yearly Cumulative = MSA Design
Axle = Axle yearly yearly CVs | Design Design ESA year

CVs (nos.) ESA

VDF 160 450 7.25 1225
(nos.)

2023 669 259 194 207

2024 679 262 197 | 210

2025 689 266 200 @ 213

2026 @ 699 270 203 | 216 5,06,819 @ 5,06,819 7,06,735 7,06,735 0.71 1

2027 710 274 206 219 514,422  10,21,241 7,17,336 14,24,071 1.42 2
2028 | 720 278 209 | 223 5,22,138 | 15,43,379 7,28,096 21,52,168 2.15 3
2029 731 283 212 | 226 5,29,970  20,73,349 7,39,018 28,91,185 2.89 4
2030 742 287 215 230 537,920  26,11,269 7,50,103 36,41,288 3.64 5
2031 753 291 218 233 5,45,988  31,57,257 7,61,355 44,02,643 4.40 6
2032 765 296 222 | 236 554,178  37,11,436 7,72,775 51,75,418 5.18 7
2033 776 300 225 @ 240 5,62,491  42,73,927 7,84,366 59,59,784 5.96 8
2034 788 305 228 @ 244 5,70,928  48,44,855 7,96,132 67,55,916 6.76 9
2035 799 309 232 @ 247 579,492  54,24,347 8,08,074 75,63,990 7.56 10
2036 @ 811 314 235 251 5,88,185 | 60,12,532 8,20,195 83,84,185 8.38 11
2037 824 318 239 255 5,97,007  66,09,539 8,32,498 92,16,683 9.22 12
2038 836 323 242 | 259 6,05,963  72,15,502 8,44,985 1,00,61,669 @ 10.06 | 13
2039 849 328 246 @ 262 6,15,052  78,30,554 8,57,660 1,09,19,329 1092 14
2040 861 333 250 | 266 6,24,278 | 84,54,832 8,70,525 1,17,89,854 | 11.79 15
2041 874 338 253 270 6,33,642 90,88,474 8,83,583 1,26,73,437  12.67 16
2042 887 343 257 274 6,43,147  97,31,620 8,96,837 1,35,70,274 | 13.57 | 17
2043 901 348 261 @ 279 6,52,794 1,03,84,414 @ 9,10,289 1,44,80,563  14.48 18
2044 | 914 353 265 | 283 6,62,586 | 1,10,47,000 @ 9,23,944 1,54,04,507 | 15.40 19
2045 928 359 269 @ 287 6,72,524 1,17,19,524  9,37,803 1,63,42,310 16.34 20
2046 942 364 273 | 291 6,82,612  1,24,02,136 @ 9,51,870 1,72,94,179 1729 21
2047 956 370 277 | 296 6,92,851 1,30,94,988 @ 9,66,148 1,82,60,327 18.26 22
2048 970 375 281 300 7,03,244  1,37,98,232 | 9,80,640 1,92,40,967 @ 19.24 | 23

2049 985 381 286 @ 305 7,13,793  1,45,12,025 @ 9,95,350 2,02,36,317  20.24 24
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Year Bus 2 3 MAV | Total Cumulative | Yearly Cumulative = MSA Design
Axle = Axle yearly yearly CVs | Design Design ESA year
CVs (nos.) ESA

VDF 1.60 450 7.25 12.25
(nos.)

2050 1000 386 @ 290 @ 309 7,24,500 1,52,36,525 @ 10,10,280 @ 2,12,46,597 @ 21.25 25
2051 1015 392 294 314 7,35,367  1,59,71,892 | 10,25,434  2,22,72,031 @ 22.27 26

2052 1030 398 299 318 7,46,398 | 1,67,18,290 @ 10,40,816 @ 2,33,12,847 | 2331 27

TABLE 2-20: THE DESIGN MSA CALCULATED FOR THE 4-LANE ROAD

Year Bus 2 3 MAV | Total Cumulative Yearly Cumulative | MSA | Design
Axle | Axle yearly yearly CVs Design Design ESA year
CVs (nos.) ESA
VDF 160 450 7.25 12.25 (nos.)
2023 506 129 97 103
2024 | 514 131 98 105
2025 521 133 100 107
2026 529 135 101 @ 108 3,18,916  3,18,916 4,81,013  4,81,013 0.48 1
2027 537 137 103 110 3,23,700 6,42,616 4,88,229 9,69,242 0.97 2
2028 545 139 104 111 3,28,555 9,71,171 4,95,552 14,64,794 1.46 3
2029 553 141 106 @ 113 3,33,484 | 13,04,655 5,02,985 | 19,67,779 1.97 4
2030 | 562 143 108 115 3,38,486 16,43,141 5,10,530 24,78,309 2.48 5
2031 570 146 109 116 3,43,563 | 19,86,704 5,18,188  29,96,497 3.00 6
2032 | 579 148 111 118 3,48,717 23,35,420 5,25,961 35,22,458 3.52 7
2033 587 150 113 120 3,563,947 | 26,89,368 5,33,850  40,56,308 4.06 8
2034 | 596 152 114 122 3,59,257 30,48,624 5,41,858 45,98,166 4.60 9
2035 605 155 116 124 3,64,645 | 34,13,270 5,49,986 | 51,48,152 5.15 10
2036 614 157 118 125 3,70,115 | 37,83,385 5,568,236 | 57,06,387 5.71 11
2037 623 159 119 127 3,75,667 | 41,59,052 5,66,609 | 62,72,996 6.27 12
2038 | 633 162 121 129 3,81,302 45,40,354 5,75,108 68,48,104 6.85 13
2039 642 164 123 131 3,87,021 49,27,375 5,83,735 74,31,839 7.43 14
2040 652 166 125 @ 133 3,92,827 | 53,20,202 592,491 | 80,24,330 8.02 15
2041 661 169 127 135 3,98,719 | 57,18,921 6,01,378  86,25,708 8.63 16
2042 | 671 172 129 137 4,04,700 61,23,621 6,10,399 92,36,107 9.24 17
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Year Bus 2 3 MAV | Total Cumulative Yearly Cumulative | MSA | Design
Axle = Axle yearly yearly CVs Design Design ESA year
CVs (nos.) ESA
VDF 1.60 450 7.25 1225
(nos.)
2043 681 174 131 @ 139 4,10,770 | 65,34,391 6,19,555 = 98,55,662 9.86 18
2044 692 177 133 141 4,16,932 | 69,51,323 6,28,848  1,04,84,511 | 10.48 19
2045 702 179 135 143 4,23,186 | 73,74,509 6,38,281  1,11,22,792 | 11.12 20
2046 713 182 @ 137 146 4,29,534 78,04,042 6,47,855 1,17,70,647 11.77 21
2047 723 185 @ 139 148 4,35,977 82,40,019 6,57,573 1,24,28,220 12.43 22
2048 734 188 141 | 150 4,42,516 | 86,82,535 6,67,437  1,30,95,656 | 13.10 23
2049 745 190 143 152 4,49,154 91,31,690 6,77,448 1,37,73,104 13.77 24
2050 756 193 145 155 4,555,891 | 95,87,581 6,87,610 @ 1,44,60,714  14.46 25

2051 768 196 @ 147 @ 157 4,62,730 1,00,50,311 6,97,924 1,51,58,638  15.16 26

2052 779 199 149 159 4,69,671 1,05,19,981 7,08,393 1,58,67,031 | 15.87 27

TABLE 2-21. THE DESIGN MSA CALCULATED FOR THE 2-LANE ROAD

Year Bus 2 3 MAV | Total Cumulative Yearly Cumulative = MSA | Design

Axle | Axle yearly yearly CVs Design Design ESA year
CVs (nos.) ESA

VDF 160 450 7.25 1225 (nos.)

2023 134 52 39 41

2024 | 136 52 39 42

2025 138 53 40 43

2026 | 140 54 41 43 1,01,364 1,01,364 2,35,578 2,35,578 0.24 1

2027 142 55 41 44 1,02,884 2,04,248 2,39,112 4,74,690 0.47 2

2028 144 56 42 45 1,04,428 | 3,08,676 2,42,699 | 7,17,389 072 | 3

2029 146 57 42 45 1,05,994  4,14,670 2,46,339  9,63,728 096 4

2030 148 57 43 46 1,07,584 | 5,22,254 2,50,034 | 12,13,763 1.21 5

2031 151 58 44 47 1,09,198 | 6,31,451 2,53,785 | 14,67,548 1.47 6

2032 | 153 | 59 44 47 1,10,836 7,42,287 2,57,592 17,25,139 1.73 7

2033 155 60 45 48 1,12,498 8,54,785 2,61,455 19,86,595 1.99 8

2034 158 61 46 49 1,14,186 | 9,68,971 2,65,377 | 22,51,972 225 |9
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Year | Bus @ 2 3 MAV | Total Cumulative Yearly Cumulative = MSA | Design
Axle = Axle yearly yearly CVs Design Design ESA year
CVs (nos.) ESA
VDF 160 450 7.25 1225 (nos.)
2035 160 62 46 49 1,15,898 10,84,869 2,69,358 25,21,330 2.52 10
2036 162 @ 63 47 50 1,17,637 12,02,506 2,73,398 27,94,728 2.79 11
2037 165 64 48 51 1,19,401 13,21,908 2,77,499 30,72,228 3.07 12
2038 | 167 | 65 48 52 1,21,193 14,43,100 2,81,662 33,53,890 3.35 13
2039 170 66 49 52 1,23,010 15,66,111 2,85,887 36,39,776 3.64 14
2040 172 | 67 50 53 1,24,856 16,90,966 2,90,175 39,29,951 3.93 15
2041 175 68 51 54 1,26,728 18,17,695 2,94,528 42,24,479 4.22 16
2042 | 177 | 69 51 55 1,28,629 19,46,324 2,98,946 45,23,425 4.52 17
2043 180 70 52 56 1,30,559 20,76,883 3,03,430 48,26,854 4.83 18
2044 183 71 53 57 1,32,517 22,09,400 3,07,981 51,34,836 5.13 19
2045 186 72 54 57 1,34,505 23,43,905 3,12,601 54,47,437 5.45 20
2046 | 188 73 55 58 1,36,522 24,80,427 3,17,290 57,64,726 5.76 21
2047 191 74 55 59 1,38,570 26,18,998 3,22,049 60,86,776 6.09 22
2048 194 75 56 60 1,40,649 27,59,646 3,26,880 64,13,656 6.41 23
2049 197 76 57 61 1,42,759 29,02,405 3,31,783 67,45,439 6.75 24
2050 200 @77 58 62 1,44,900 30,47,305 3,36,760 70,82,199 7.08 25
2051 203 78 59 63 1,47,073 31,94,378 3,41,811 74,24,010 7.42 26
2052 206 @ 80 60 64 1,49,280 33,43,658 3,46,939 77,70,949 7.77 27
For 6 | ane road, the msa comes out to be 16.

Cumulative Number of Standard Axles considered for design is = 20 msa.

For 4 lane road, the msa comesouttobe11. 12 for 20 yearso6 desig

Cumulative Number of Standard Axles considered for design is = 15 msa.

For 2 | ane road, t he ms a comes out t o be 5. 4

Cumulative Number of Standard Axles considered for design is = 10 msa

Considering minimum 5% CBR value, the pavement composition as per Figure 12.1 (plate
1) of IRC 37-2018 is stated below:
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TABLE 2-22. PAVEMENT COMPOSITION

Thickness(mm)
Pavement Layers

20 msa 15 msa 10 msa
BC 40 40 40
DBM 105 95 80
WMM 250 250 250
GSB 200 200 200
SUBGRADE 500 500 500

For overlay design BC layer of 40 mm is considered.

2.15 Intersections

Since, anticipated traffic volume is high in this kind of area development project the smooth
traffic movement prevails over high speed, all the intersections are kept at grade only.
Thus, the basic requirements for the design of intersections in this case was to cater to
safe movements for the traffic and to provide them full traffic information by way of traffic
signs, pavement markings and traffic signals, if required in future. Further, simplicity and
uniformity has been considered as the guiding principles for intersection design and to

ensure the safe passage of movements.

Though IRC-SP: 41-1994 give the monogram for warrants for the different types of at-

grade or grade separated intersections, these warrants are based upon the traffic volumes

on each of the two intersecting roads. The type of intersection to be provided shall be

based on these | RC guidelines. Similarly war
|l ntersections on National Hi ghwayso published
consideration for the design of intersections. However, looking at the very high level of

traffic the at-grade intersections have been categorized in two types:
1 Intersections within the sub-links
1 Intersections of sub-links with the main link.

2.15.1 Type of intersections

The following types of junctions have been identified:

T 3-Arm Junctions

 4-Arm Junctions
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1 Rotary intersection

2.15.2 Classification of intersections

The following features have been included in the junctions:

q Initially, all junctions shall be of non - signalized type. Later, they can be converted

to signalized junctions in due course as traffic volumes grow without any major

changes in the layout of the curves and islands.

= =4 4 -

Turning arrows will be marked.

of islands and rotary islands.

q Traffic signs shall be installed.

Pedestrian crossing (Zebra Crossing) will be marked.

Centre lines and lane lines will be demarcated.

Traffic safety aids such as studs (cluster of red reflectors) shall be provided at nose

1 For all junctions the turning radius is kept as 15 m.

2.15.3 Design of rotary intersection

The proposed rotary has been designed as per IRC 65-1976

The basic design parameters are given below:

Sl no.

10

Details
Radius of central Island
Radius of the inscribed circle
Rotary design speed (minimum)
Suggested value for Radius at entry
Width of entry
Width of exit

Minimum Width of Non weaving section

(circulation width)
Width of weaving section

Minimum Length of weaving section

Capacity of rotary

Value
1.33 time of radius of entry
Radius of central island +Weaving width
30 kmph
15-25'm
7.0t010.5m

7.0t010.5m

7.0m

One traffic lane wider than entry width
30 m (for 30 kmph design speed)
<3,000 nos. per hour
Justifying the provision of rotary as per

Clause 3.3 (c) of IRC:65-1976
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A typical drawing for rotary is attached below

splitter
island

exit radius radius of
the central
entry radius island
— weaving

width

circulation
width

exit width GIVE WAY
radius of line
the inscribed
circle
approach
width

FIGURE 2-4 TYPICAL DRAWING OF ROTARY
Source: IRC 65-1976

2.16 Sight Distance

Sight distance is required for the safe movement of traffic on road and at intersections.
The driverdés ability to judge the hazard of er

the visibility is increased by removal of obstructions falling in the line of sight.

Improvements to sight distance have been imparted by making the corners of the property
lines circular parallel to the radius of the outer line of the carriageway or by giving green

strip between carriage way and plot lines.

2.17 Drainage

Drainage is an essential component of road and intersections and therefore, the design
should facilitate the removal of storm water from the junction expeditiously. Accordingly,
suitable gradients and cross-slopes have been provided to ensure proper drainage of
junctions. For storm water collection from the road surface, an arrangement of Storm water
drain along with catch pits at every 10 intervals on the roadside edges shall be provided.

considering the better handling of storm water and its safe disposal, Manhole connecting
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to the Strom water drains at every 20m intervals shall be provided as per the IRC-42, 2014
and IRC-50, 2013. The section of manhole for every 20m interval is as follows:

2.17.1 Categories of Road

The circulation for the site has been planned according to the topography of the site. The
right of way will also incorporate the special requirement of all proposed infrastructure
services like water, sewage, power, telecom, gas etc. The proposed roads inside the park

have been planned in hierarchy depending on the traffic volume expected.
Five categories of roads are provided as below:

TABLE 2-23. CATEGORIES OF ROAD

Sl. no. Details Kopparthy Industrial Area (Length of road in m)
1 45 m Arterial 20060
2 30m Sub Arterial 7476
3 24 m Collector 16119
4 18 m Local 7585
Total (in m) 51241

*The above road length is inclusive of structure length

2.18 Structure Proposal

Project road is proposed to be constructed to 2/4-lane configuration. Special vehicle

loading is considered in design of all bridges, culverts and structures.

All structures except where ever expansion joint have been provided, the pavement layers
shall be continued over the structures for the smooth riding quality of the project road.

These structures have been designed considering the dead load of the pavement layers.

Wherever Nallah Crossings are there, major & minor bridges are proposed. Culverts are
proposed at cross drainage and near outlet points. The overall widths of the culverts shall
be carriageway width of approach roads. Railway over bridge (ROB) has been provided

in 2 locations in Kopparthy Industrial Area.

The structure details are provided below.
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TABLE 2-24. BRIDGES OR CULVERTS

RUB LIST
DETAILS ROAD NAME SPAN ARRANGEMENT  WIDTH OF STRUCTURE
RUBO1 RS-45-05 40.81x1 2x8.5
RUBO02 RS-45-08 40.81x1 2x8.5
RUBO3 RS-18-14 & RS-24-09 40.81x1 2x8.5
MNB LIST
DETAILS ROAD NAME SPAN ARRANGEMENT  WIDTH OF STRUCTURE
MNBO1 RS-18-08 3x20 1x16
MNBO2 RS-45-04 3x20 2x13.5
CULVERT
CULVERT TOTAL NOS.-151*

*- Refer Culvert Drawing and Annexure Xl for details
Source: VSPL

2.19 Road Cross-sections
45 M Roads:

The 45 m roads would act as the spine for connecting internal roads as well as external
road to project site. The right of way reserved for the spine road is 45m and has been
proposed to have a dual carriageway separated with 3m wide median. Power trenches
have been proposed in the Kopparthy Industrial Area on both sides of the carriageway

with footpath, cycle tracks, plantations proposed over ground in line with the master plan.

ROW
i

250 5000
2600 2100 2550 2750 Hard Strip 7000 Hard Strip

260
10000 Herd Strp 7000 Hard Stip 2750 2550 2100 2600
Pty ["Plantation | Cycle Track ! MAIN CARRIAGEWAY I ] i

Median Mzin Cariageway Cycle Track | Plantation  Pihway
|

Fice IR & oo~ Y
ey | i } | i g
L s000 i R
N ) : "

&

3500 RRE] L 3500
ul n E'\ 4L Futurs Exte
—BITUMINOUS CONCRETE i — gﬁ

DENSE BITUMINOUS MACADAM

s PoT
CONNEGTION

BITUMINOUS CDNGRE[EJ

! ymo0 7000 DENSE BITUMINOUS MACADAM
——WET MIX MACADAM LAYER | 1800799 WET MIX MACADAM LAYER — |
GRANULAR 8UB BASE WATER

P
R I GRANULAR SUBBASE |
o000l 000|200 | asso 2400 ——— SUB-GRADE TRANSMISSION MAIN SUB-GRADE ——

i 2400 2550 2100 1UWE1N050D
Blelf! § lamme! Dg el P d
E TCS- 014 ARTERIAL ROAD (45,0 m ROW) 08-LANE {U2-LANE TO BE CONSTRUCTED INFUTURE) N

"RAISED COVER SLAB AT ELECTRICAL DUCT OPENING
*SUPRESSED ELECTRICAL DUCT

FIGURE 2-5 PROPOSED ROAD SECTION FOR KOPPARTHY INDUSTRIAL AREA -45M Row (2 LANE TO BE
CONSTRUCTED IN FUTURE)

Source: VSPL
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30 M Roads:

These roads are proposed as Dual carriageway separated by a narrow median 1.2 m wide.

Underground utilities have been proposed on both sides of the carriageway.

ROW
250 30000 gy
2200 1350_ 1850 1600 7000 Hard Strip 1000 Hard Strip 7000 1800 1850 _ 1350_ 2200
Patvway FPlantationCycle Tmr.# dsb Main Carmagaway ! Madian 1 Main Carmriageway Asb Lycle TrackPlantation Pathway
I Hadprip it S Hard Btip
T i | I
i H T | I i
' P N 1 I ' .
il radl 1 |~ oy
£, B 1 1 S
i
3000 %

~ HDPE PIPE

o

|
PLOT o PLOT
CONNECTION | CONNECTION
BITUMINOUS CONCRETE oo, BITUMINOUS CONCRETE
DENSE BITUMINOUS MACADAM — ® — DENSE BITUMINOUS MACADAM

= 1850 1600 WET MIX MACADAM LAYER T WET MIX MACADAM LAYER 1600 1850 1
u LVV GRANULAR SUB BASE: & GRANULAR SUB BASE LV/MY

ELECTRICAL SUB-GRADE —— SUB-GRADE ELECTRICAL

RCC TRENCH RCC TRENCH

"RAISED COVER SLAB AT ELECTRICAL DUCT OFENING

TCS- 02 SUB ARTERIAL ROAD (30.0 m ROW) 4 -LANE NoTES:

1. ALL DIMENSIONS ARE IN MM U

*SUPRESSED ELECTRICAL BUCT

FIGURE 2-6 PROPOSED ROAD SECTION FOR KOPPARTHY INDUSTRIAL AREA -30M ROW
Source: VSPL
The 30m RoW roads abutting the railway line are proposed as Two-way single

carriageway roads with underground utilities on side facing the industrial plots only.

ROW
30000
4250 2200 _ 1350 1850 Hard Strip 7000 Hard Strip 1850 _ 1350 2200 4250
Pnigion Patway _Plantation Cycle Track 1600 ;e Maln Carageway 250 1600 Gycle TrackPlantation Pathway Plgion
‘ P | H ! ; P |
‘ ! of H ! 1 |
| | i 1 | ! |
| o~ ¢ T~
3 | (B ; 11 | 7/
\,i | ‘ >
; i 1 >
[ HDPE PIPE] !
| 2 \
| ) ~ ‘
25% 25% 25% i 25% 25% 2% ——
[ |
PLOT| i
CONNECTION | ‘
R \ : :
mL 1 | i L
T T 1 =
T Joso,. %0 — BITUMINOUS CONCRETE 1600
@ 3 My —— DENSE BITUMINOUS MACADAM
ELECTRICAL WET MIX MACADAM LAYER
RCC TRENCH GRANULAR SUB BASE
L SUB-GRADE

TCS-02A SUBARTERIAL ROAD (30.0 m ROW) 02 -LANE (NEAR RAILWAY LINE)

HGURR-7 : PROPOSEBOADSECTION FOBOUTHBLOCK30M ROW,
Source: VSPL

24 M Roads:

These roads are proposed as Dual carriageway separated by a narrow median 1.2 m wide.

Underground utilities have been proposed on both sides of the carriageway.
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NICDC

NATIONAL INDUSTRIAL CORRIDOR
DEVELOPWIENT CORFORATION

ladia Raimagivad

ROW
24000
2200 1350 1850 1600 1500 7000 1500 1600 1850 1350 2200

Pathway Plantation Cycle Track Cycla Track Plantafion Pethway

Shoulder
Shaulder

Paved

CONNECTION

| 700500
BITUMINGUS CONCRETE 1600 L:Im I ' E
— DENSE BITUMINOUS MACADAM Q
WET MIX MACADAM LAYER ELECTRICAL
GRANULAR SUB BASE RCC TRENCH
SUB-GRADE
~SUPRESSED ELECTRIGAL DUGT RAISED COVER SLAB AT ELECTRICAL DUCT OPENING

TCS-03 SUB ARTERIAL ROAD (24.0 m ROW) 02 -LANE

FIGURE 2-8 PROPOSED ROAD SECTION FOR KOPPARTHY INDUSTRIAL AREA -24M Row
Source: VSPL

18 M Roads:

Two-way single carriageway is proposed for these roads. Footpaths and cycle tracks are proposed in this

road with underground utilities on both sides of the carriageway.

ROW
18000
3150 2100Hard Strip 7000 Hard Strip2050 1400 1800
Pathway Plantation 3 Main Carriageway 250 Plantation Pathway |

o=

PLOT
- CONNECTION
LVIMV BITUMINOUS CONCRETE 3 i
ELECTRICAL DENSE BITUMINOUS MACADAM |
RCC TRENCH ——— WET MIXMACADAM LAYER | bt
500 700 —— GRANULAR SUB BASE 2000 1800 900
———— SUB-GRADE o z W
5 8 3%
w
©

TCS - 06 SUB ARTERIAL ROAD (18.0 mROW) 02 -LANE
FIGURE 2-9 PROPOSED ROAD SECTION FOR KOPPARTHY INDUSTRIAL AREA 18M ROW
Source: VSPL
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2.19.1 Pavement Composition
The proposed pavement composition for the proposed road cross-sections is as follow:

Sr. . Pavement Layer Thickness (mm

No, | Road Cross Section Nt—e e te T GSB zVMM DBI(\/I ! BC
1 | TCSlA 500 200 250 95 40
2 | TC& 500 200 250 95 40
3 | TC&A 500 200 250 95 40
4 | TCS3 500 200 250 80 40
5 |TCS 500 200 250 80 40

Source: VSPL

2.19.2 Clearance from HT Line

The minimum clearance from lowest conductor of overhead HT Lines to the finished road
level as per the Schedule VIIIA of sub-regulation (1) of regulation (60) of Central Electricity
Agency should be 18.80 for 765 kV. The same shall be adhered to at the time of execution

of road works.

2.20 Traffic Control Devices and Road Safety Works

Traffic control devices and road safety works shall be provided in accordance with Section
9 of the IRC: SP:73-2018/IRC: SP:84-2019.

2.20.1 Traffic Signs

Traffic Signs include roadside signs, overhead signs and Kerb mounted signs etc. shall be
provided along the entire Project roads and on all sides, roads joining the main
carriageway/service road. A QR code shall be marked on back of each sign as per IRC
67.

All sign shall be of Micro Prismatic Grade Sheeting Corresponding to Class C sheeting as
per ASTM D 4956 Type VIII, IX and XI.

All shoulder mounted signs shall be supported on Gl Pipes. Overhead Signs shall be
placed on a structurally sound gantry or cantilever structure made up of Gl pipes. The
placing of signs shall confirm to Table 4.1 and Fig 4.1 of IRC 67.

Road Markings:

Road markings shall be hot applied thermos plastic materials with reflectorized beads to

achieve visibility confirming to clause 2.7.2 of IRC.
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2.21 Bus shelter and Utility Ducts
Bus shelter details has been provided as per IRC SP 73-2018 & IRC SP 84-2019.

Utility Ducts across ROW in the form of 600mm dia. NP4 pipes shall be provided with

inspection box/ chambers provide utility ducts for utility crossings as per site requirement.

Implementation Strategy:

The development of roads & bridges will be done in a phased manner. In 1st phase, the
45m ROW road will be developed with only 4-lanes and the 2 extra lanes will be developed
in future. Similarly, in the 1st phase, only 1 Rail Under Bridge (RUB) will be developed and

remaining 2 RUBs in the next phase.

Road And Transportation Works  Page |43



Detailed Master Plan and Preliminary Design Report for Roads & Services/Utilities for Kopparthy Industrial Area at Kadapa, AP

3 Site Grading

Land levelling is the practice of creating requisite slope/s across study Area, plots to help

easy drain off the water and avoid water logging.

3.1 Design Basis

Site levelling and grading works have been done considering balanced cut & fill up to
possible extent to minimise the borrow earth from the outside of site. It has been also

maintained 2:1 (H:V) slope in embankment at considerable level difference areas.

Cutting and filling quantities have been finalised after adjustment of earthwork for roads,
plot areas. Filling quantities are based on the total earth volume taking into consideration

after deducting the earth scrubbing, vegetation and bulkage factor during compacted fill.

3.2 Grading Strategy

3.2.1 Requirement
The utilization of land for development is impacted by the existing terrain and the road

network design. The factors that necessitate grading on the given site are

1. Creating usable land parcels

2. It is better to grading the all-non-saleable plots, except road, green belt along site
& nallah, existing settlement areas to avoid the huge cost. The owners of saleable
plot, can grading their own plot based on the F.R.L.

3. Providing access to each plot / land parcel from the designed Finished Road levels.

4. Reducing the need for earth retaining structures such as retaining walls,
embankments, bunds, pitched slopes etc. to stabilize areas closer to water
channels

5. Prepare detailed design for most appropriate site grading considering existing and
proposed road levels, plot levels, drainage, utilities and developments.

6. To facilitate gravitational storm water drainage and sewage flow as much as
possible.

Therefore, to enhance the usability of land, the site needs to be graded to appropriate

slopes and levels.
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3.2.2 Strategy

The first step in grading is to complete the road level i.e. FRL, the grading quantity and
grading cost to be kept at (+) or (- )150 mm. Further, ideally plot grading to be done in
such a way that runoff is drained from the plot to the roadside. This strategy may not apply

to large plots such as those above 5 acres i.e. 20,235 Sgm.

For bigger plots, the grading and levelling shall be governed by the layout of the respective
plot. Thus, the Grading and levelling of the industrial and sellable plots is not considered
in the cost calculations. 60% area of organized green is considered for grading works.
Further, where ever necessary the retaining wall, embankment shall be used to stabilised
the slope and filling.

Site levelling and grading works have been done based on the connectivity of proposed
Road. General slope of 0.1 % has been considered towards the Road for drain out storm
water from the site and minimum cut and fill. While proposing plot grading, two options

can be opted.

TYPE-A TYPE-A

FIGURE 3-1 SCHEMATIC REPRESENTATION OF PLOT GRADING OPTIONS
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NICDC

NATIONAL INDUSTRIAL CORRIDOR
DEVELOPWIENT CORFORATION

lndia Reimagived

Finished Road Level

(FRL) Road Ntwork
+0.15 m from ROW Plot Entry Level
Edge Level I

Grading originating Plot wise Grading
from road |

Retaining

wall/embankment to Stabiliztion of plot Edges

stabilise slope

Table 3-1: Plot Distribution

Description 2D Area Cut (Cu.M) Fill (Cu.M) Net (Cu.M) Cut-
(Saqm) Fill

Total for Grading KIA Plot areas: | 8936681.10 12201966.88 2990174.77 | 9211792.11 | Cut

Cut/Fill Summary

Name Cul Faclor Fill Faclor 2d Area Cul - Fill | Nel
cur 1.000 1.000 8936681.10sg.m 12201966.88 Cu. M. 299017%A4.11 Cu. M. 9211792.11 Cu. M.<Cut>

Totals 8936681.10s8g.m 12201966.88 Cu. M. 2990174.°77 Cu. M. 9211792.11 Cu. M.<Cut>

FIGURE 3-2 SITE GRADING PLAN OF KIA
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The total area for development of the KIA is 8936681.10 sq.m. The total cutting volume is
calculated to be 12201966.88 cu.m., whereas the total filling volume is found to be
2990174.77 cu.m. The overall cut-fill will be 9211792.11 cu.m. in cutting.
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4 Water Supply, Wastewater and Storm
Water Drainage System

4.1 Water Supply System

The section includes both Potable water and Recycled water (To be supplied from CETP
and STP) system. Potable water Demand estimation for total area is based on proposed

land use, built up area, the population proposed and process water demand.

The non-potable water demand includes horticulture demand, commercial cooling and
Washing/ Cleaning which can be met from the recycled water. The water demand for the
Non-Processing Area has been calculated separately due to variation in standards and

requirements.

The horticulture demand and cooling demand will be fed through recycled water from
proposed CETP and STP. The portion of horticulture demand and cooling demand will
be fed through recycled water from proposed CETP and STP, additional quantity of water

shall draw from potable water.

Basis of demand calculation for each type of plots/proposed land use is mentioned below:

TABLE 4-1: WATER DEMAND SUMMARY

Description Demand
Process Water Demand 5.40
Potable Water Demand 8.26
Flushing Water Demand 4.05
Fire Water Demand Storage 1.40
Effluent Generation 3.24
Waste Water Generated 10.66
CETP 10.50
STP 4.00
Recycle Water Generated 12.52
AC Cooling Demand 6.64
Washing & Cleaning 1.48
Horticulture Demand 7.89
Deficit/ Surplus - 3.50
Total Water Demand Requirement 21.22

Water Supply, Wastewater and Storm Water Drain
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NICDC

HATIONAL INDUSTRIAL CORRILOR
DEVELOPWIENT CORPORATION

A Water Treatment Plant of 15 MLD is proposed to carter to the process water demand

of 5.40 MLD, potable water demand of 8.26 MLD and washing and cleaning water
demand of 1.48 MLD.

Intake from RTTP
Supply Scheme

WTP to GLSR at SS Tank at South

WTP Block

ELSR at Site

Gravity Flow

Distribution to
Plots

FIGURE 4-1 WATER DISTRIBUTION DIAGRAM

Daily Potable Water Demand
21.22MLD

»| ProcessWaterDemand5.40 MLD . Effluent Generation (60%)

3.24MLD

for 7.89 MLD
4.39MLD

—> Potable Water 8.26 MLD >
Waste Water Generated (80% of Potable
& 100% of Flushing) 2.9
10.66 MLD i52
> Flushing Demand 4.05 MLD £z
0" m
Fire Water Demand Storage
1.40MLD STP -3.79MLD
Capacity: 4.0 MLD
AC Cooling .
6.64 MLD ‘[—]
6.64 MLD
Washing/Cleaning < < Recycled Water Generation CETP 10.12 MLD
1.48MLD ‘[m] N 12.52 MLD Say Capacity: 10.50 MLD
) 90% of the demand
Horticulture Demand L

FIGURE 4-2: WATER BALANCE DIAGRAM

Water Supply, Wastewater and Storm Water Drain
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S. Plot Type/ No. Area BUA (sq.m.) Working/ Floating Total Potable | Flushing | Process Total AC Washing/ | Horticulture Waste Effluent
No. Residing population | Population | (KLD) (KLD) Water Domestic | Cooling | Cleaning Water Generate
Plot No (Acre) (Sq m) (Ha) ]
Population (KLD) Water Generate
(KLD)

A PROCESSING AREA

1 AUTO COMPONENTS - 10 2.67 10823.90 1.08 4329.56 43 4 48 1.34 0.67 12.99 15.00 1.73 6.49 1.74 7.79
2 LARGE 11 2.71 10973.80 1.10 4389.52 44 4 48 1.36 0.68 13.17 15.21 1.76 6.58 1.77 7.90
3 12 2.73 11036.84 1.10 4414.73 44 4 49 1.37 0.68 13.24 15.30 1.77 6.62 1.78 7.95
4 13 271 10986.95 1.10 4394.78 44 4 48 1.36 0.68 13.18 15.23 1.76 6.59 1.77 7.91
5 14 2.72 11023.30 1.10 4409.32 44 4 49 1.37 0.68 13.23 15.28 1.76 6.61 1.78 7.94
6 15 2.76 11153.16 1.12 4461.26 45 4 49 1.38 0.69 13.38 15.46 1.78 6.69 1.80 8.03
7 16 2.77 11205.51 1.12 4482.20 45 4 49 1.39 0.69 13.45 15.53 1.79 6.72 1.81 8.07
8 17 2.76 11171.94 1.12 4468.77 45 4 49 1.39 0.69 13.41 15.48 1.79 6.70 1.80 8.04
9 18 3.13 12648.81 1.26 5059.52 51 5 56 1.57 0.78 15.18 17.53 2.02 7.59 2.04 9.11
10 19 3.17 12831.00 1.28 5132.40 51 5 56 1.59 0.80 15.40 17.78 2.05 7.70 2.07 9.24
11 20 3.17 12831.00 1.28 5132.40 51 5 56 1.59 0.80 15.40 17.78 2.05 7.70 2.07 9.24
12 21 3.17 12831.00 1.28 5132.40 51 5 56 1.59 0.80 15.40 17.78 2.05 7.70 2.07 9.24
13 22 3.17 12830.61 1.28 5132.24 51 5 56 1.59 0.80 15.40 17.78 2.05 7.70 2.07 9.24
14 23 3.13 12659.74 1.27 5063.90 51 5 56 1.57 0.78 15.19 17.55 2.03 7.60 2.04 9.12
15 24 2.25 9091.27 0.91 3636.51 36 4 40 1.13 0.56 10.91 12.60 1.45 5.45 1.47 6.55
16 25 2.30 9305.70 0.93 3722.28 37 4 41 1.15 0.58 11.17 12.90 1.49 5.58 1.50 6.70
17 26 2.30 9304.40 0.93 3721.76 37 4 41 1.15 0.58 11.17 12.90 1.49 5.58 1.50 6.70
18 27 2.07 8385.89 0.84 3354.36 34 3 37 1.04 0.52 10.06 11.62 1.34 5.03 1.35 6.04
19 28 3.11 12568.98 1.26 5027.59 50 5 55 1.56 0.78 15.08 17.42 2.01 7.54 2.03 9.05
20 29 2.30 9307.93 0.93 3723.17 37 4 41 1.15 0.58 11.17 12.90 1.49 5.58 1.50 6.70
21 30 2.30 9306.12 0.93 3722.45 37 4 41 1.15 0.58 11.17 12.90 1.49 5.58 1.50 6.70
22 31 2.25 9112.60 0.91 3645.04 36 4 40 1.13 0.56 10.94 12.63 1.46 5.47 1.47 6.56
23 37 241 9760.15 0.98 3904.06 39 4 43 1.21 0.61 11.71 13.53 1.56 5.86 1.57 7.03
24 38 1.36 5503.87 0.55 2201.55 22 2 24 0.68 0.34 6.60 7.63 0.88 3.30 0.89 3.96
25 39 2.20 8890.98 0.89 3556.39 36 4 39 1.10 0.55 10.67 12.32 1.42 5.33 1.43 6.40
26 40 2.52 10199.34 1.02 4079.74 41 4 45 1.26 0.63 12.24 14.14 1.63 6.12 1.64 7.34
27 41 2.50 10127.66 1.01 4051.07 41 4 45 1.26 0.63 12.15 14.04 1.62 6.08 1.63 7.29
28 42 2.83 11452.21 1.15 4580.89 46 5 50 1.42 0.71 13.74 15.87 1.83 6.87 1.85 8.25
29 43 2.86 11567.02 1.16 4626.81 46 5 51 1.43 0.72 13.88 16.03 1.85 6.94 1.86 8.33
30 44 2.86 11554.77 1.16 4621.91 46 5 51 1.43 0.72 13.87 16.01 1.85 6.93 1.86 8.32
31 45 2.82 11412.31 1.14 4564.92 46 5 50 1.42 0.71 13.69 15.82 1.83 6.85 1.84 8.22
32 46 2.86 11566.62 1.16 4626.65 46 5 51 1.43 0.72 13.88 16.03 1.85 6.94 1.86 8.33
33 47 2.85 11515.94 1.15 4606.38 46 5 51 1.43 0.71 13.82 15.96 1.84 6.91 1.86 8.29
34 48 3.23 13073.78 131 5229.51 52 5 58 1.62 0.81 15.69 18.12 2.09 7.84 2.11 9.41
35 49 2.50 10135.67 1.01 4054.27 41 4 45 1.26 0.63 12.16 14.05 1.62 6.08 1.63 7.30
36 50 251 10170.80 1.02 4068.32 41 4 45 1.26 0.63 12.20 14.10 1.63 6.10 1.64 7.32
37 51 2.50 10132.08 1.01 4052.83 41 4 45 1.26 0.63 12.16 14.04 1.62 6.08 1.63 7.30
38 52 6.10 24687.49 2.47 9875.00 99 10 109 3.06 1.53 29.62 34.22 3.95 14.81 3.98 17.77
39 53 6.18 25027.01 2.50 10010.80 100 10 110 3.10 1.55 30.03 34.69 4.00 15.02 4.03 18.02
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Plot Type/ No.

S. Area BUA (sq.m.) Working/ Floating Total Potable | Flushing | Process Total AC Washing/ | Horticulture Waste Effluent
No. Residing population | Population | (KLD) (KLD) Water Domestic | Cooling | Cleaning Water Generate
Plot No (Acre) (Sq m) (Ha) ]
Population (KLD) Water Generate
(KLD)
40 54 4.67 18892.61 1.89 7557.04 76 8 83 2.34 1.17 22.67 26.19 3.02 11.34 3.05 13.60
41 55 6.08 24594.59 2.46 9837.83 98 10 108 3.05 1.52 29.51 34.09 3.94 14.76 3.96 17.71
42 56 251 10143.64 1.01 4057.46 41 4 45 1.26 0.63 12.17 14.06 1.62 6.09 1.64 7.30
43 57 2.50 10135.07 1.01 4054.03 41 4 45 1.26 0.63 12.16 14.05 1.62 6.08 1.63 7.30
44 58 291 11774.82 1.18 4709.93 47 5 52 1.46 0.73 14.13 16.32 1.88 7.06 1.90 8.48
45 59 3.92 15867.44 1.59 6346.97 63 6 70 1.97 0.98 19.04 21.99 2.54 9.52 2.56 11.42
46 60 2.76 11159.21 1.12 4463.69 45 4 49 1.38 0.69 13.39 15.47 1.79 6.70 1.80 8.03
47 61 3.09 12500.63 1.25 5000.25 50 5 55 1.55 0.78 15.00 17.33 2.00 7.50 2.02 9.00
48 62 2.61 10565.91 1.06 4226.36 42 4 46 1.31 0.66 12.68 14.64 1.69 6.34 1.70 7.61
49 63 2.61 10558.61 1.06 4223.44 42 4 46 1.31 0.65 12.67 14.63 1.69 6.34 1.70 7.60
50 64 2.61 10566.05 1.06 4226.42 42 4 46 1.31 0.66 12.68 14.64 1.69 6.34 1.70 7.61
51 65 2.61 10558.69 1.06 4223.47 42 4 46 1.31 0.65 12.67 14.63 1.69 6.34 1.70 7.60
52 66 3.24 13116.35 1.31 5246.54 52 5 58 1.63 0.81 15.74 18.18 2.10 7.87 2.11 9.44
53 67 6.16 24931.82 2.49 9972.73 100 10 110 3.09 1.55 29.92 34.56 3.99 14.96 4.02 17.95
54 68 2.56 10375.95 1.04 4150.38 42 4 46 1.29 0.64 12.45 14.38 1.66 6.23 1.67 7.47
55 69 3.51 14208.42 1.42 5683.37 57 6 63 1.76 0.88 17.05 19.69 2.27 8.53 2.29 10.23
56 70 2.62 10614.00 1.06 4245.60 42 4 47 1.32 0.66 12.74 14.71 1.70 6.37 1.71 7.64
57 71 2.57 10405.69 1.04 4162.28 42 4 46 1.29 0.65 12.49 14.42 1.66 6.24 1.68 7.49
58 72 3.76 15220.57 1.52 6088.23 61 6 67 1.89 0.94 18.26 21.10 2.44 9.13 245 10.96
59 73 2.76 11166.98 1.12 4466.79 45 4 49 1.38 0.69 13.40 15.48 1.79 6.70 1.80 8.04
60 74 2.81 11356.91 1.14 4542.76 45 5 50 141 0.70 13.63 15.74 1.82 6.81 1.83 8.18
61 75 2.84 11484.84 1.15 4593.94 46 5 51 1.42 0.71 13.78 15.92 1.84 6.89 1.85 8.27
62 76 2.84 11501.18 1.15 4600.47 46 5 51 1.43 0.71 13.80 15.94 1.84 6.90 1.85 8.28
63 77 2.73 11053.30 1.11 4421.32 44 4 49 1.37 0.69 13.26 15.32 1.77 6.63 1.78 7.96
64 78 2.78 11248.52 1.12 4499.41 45 4 49 1.39 0.70 13.50 15.59 1.80 6.75 1.81 8.10
65 79 2.82 11396.31 1.14 4558.52 46 5 50 1.41 0.71 13.68 15.80 1.82 6.84 1.84 8.21
66 80 2.83 11449.14 1.14 4579.66 46 5 50 1.42 0.71 13.74 15.87 1.83 6.87 1.85 8.24
67 81 0.82 3325.81 0.33 1330.32 13 1 15 0.41 0.21 3.99 4.61 0.53 2.00 0.54 2.39
68 82 1.92 7758.04 0.78 3103.22 31 3 34 0.96 0.48 9.31 10.75 1.24 4.65 1.25 5.59
69 83 1.92 7761.60 0.78 3104.64 31 3 34 0.96 0.48 9.31 10.76 1.24 4.66 1.25 5.59
70 84 251 10141.50 1.01 4056.60 41 4 45 1.26 0.63 12.17 14.06 1.62 6.08 1.63 7.30
71 85 2.57 10390.06 1.04 4156.02 42 4 46 1.29 0.64 12.47 14.40 1.66 6.23 1.67 7.48
72 86 2.58 10455.07 1.05 4182.03 42 4 46 1.30 0.65 12.55 14.49 1.67 6.27 1.69 7.53
73 87 2.60 10519.64 1.05 4207.86 42 4 46 1.30 0.65 12.62 14.58 1.68 6.31 1.70 7.57
74 88 3.16 12770.75 1.28 5108.30 51 5 56 1.58 0.79 15.32 17.70 2.04 7.66 2.06 9.19
75 METALLIC NON METALLIC 104 3.01 12182.06 1.22 4872.82 49 5 54 1.51 0.76 6.02 8.29 7.31 1.96 3.61
76 105 3.05 12354.16 1.24 4941.66 49 5 54 1.53 0.77 6.11 8.40 7.41 1.99 3.66
77 106 3.11 12569.60 1.26 5027.84 50 5 55 1.56 0.78 6.21 8.55 7.54 2.03 3.73
78 107 3.14 12691.10 1.27 5076.44 51 5 56 1.57 0.79 6.27 8.63 7.61 2.05 3.76
79 108 3.06 12380.92 1.24 4952.37 50 5 54 1.54 0.77 6.12 8.42 7.43 2.00 3.67
80 109 2.37 9605.28 0.96 3842.11 38 4 42 1.19 0.60 4.75 6.53 5.76 1.55 2.85
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Plot Type/ No.

Area BUA (sq.m.) Working/ Floating Total Potable | Flushing | Process Total AC Washing/ | Horticulture Waste Effluent
Residing population | Population | (KLD) (KLD) Water Domestic | Cooling | Cleaning Water Generate
Plot No (Acre) (Sq m) (Ha) ]
Population (KLD) Water Generate
(KLD)
110 2.26 9140.70 0.91 3656.28 37 4 40 1.13 0.57 4.52 6.22 5.48 1.47 2.71
111 2.22 8969.02 0.90 3587.61 36 4 39 1.11 0.56 4.43 6.10 5.38 1.45 2.66
112 2.92 11826.80 1.18 4730.72 47 5 52 1.47 0.73 5.84 8.04 7.10 1.91 3.51
113 2.63 10628.32 1.06 4251.33 43 4 47 1.32 0.66 5.25 7.23 6.38 1.71 3.15
114 2.63 10628.32 1.06 4251.33 43 4 47 1.32 0.66 5.25 7.23 6.38 1.71 3.15
115 2.05 8297.69 0.83 3319.08 33 3 37 1.03 0.51 4.10 5.64 4.98 1.34 2.46
116 2.11 8520.59 0.85 3408.24 34 3 37 1.06 0.53 421 5.80 5.11 1.37 2.53
117 2.78 11270.31 1.13 4508.12 45 5 50 1.40 0.70 5.57 7.67 6.76 1.82 3.34
118 2.32 9403.89 0.94 3761.56 38 4 41 1.17 0.58 4.65 6.40 5.64 1.52 2.79
119 2.06 8335.13 0.83 3334.05 33 3 37 1.03 0.52 4.12 5.67 5.00 1.34 2.47
120 4.15 16779.82 1.68 6711.93 67 7 74 2.08 1.04 8.29 11.41 10.07 2.70 4.98
121 2.68 10845.68 1.08 4338.27 43 4 48 1.34 0.67 5.36 7.38 6.51 1.75 3.22
141 6.03 24387.07 2.44 9754.83 98 10 107 3.02 1.51 12.05 16.59 14.63 3.93 7.23
142 6.00 24295.92 243 9718.37 97 10 107 3.01 1.51 12.01 16.53 14.58 3.92 7.20
143 6.06 24518.63 2.45 9807.45 98 10 108 3.04 1.52 12.12 16.68 14.71 3.95 7.27
144 7.48 30253.35 3.03 12101.34 121 12 133 3.75 1.88 14.95 20.58 18.15 4.88 8.97
145 4.09 16558.37 1.66 6623.35 66 7 73 2.05 1.03 8.18 11.26 9.94 2.67 491
146 4.03 16319.80 1.63 6527.92 65 7 72 2.02 1.01 8.07 11.10 9.79 2.63 4.84
147 5.14 20785.06 2.08 8314.02 83 8 91 2.58 1.29 10.27 14.14 12.47 3.35 6.16
148 4.46 18044.88 1.80 7217.95 72 7 79 2.24 1.12 8.92 12.27 10.83 291 5.35
149 2.18 8842.21 0.88 3536.88 35 4 39 1.10 0.55 4.37 6.01 5.31 1.43 2.62
150 2.08 8424.54 0.84 3369.82 34 3 37 1.04 0.52 4.16 5.73 5.05 1.36 2.50
151 2.42 9795.01 0.98 3918.00 39 4 43 121 0.61 4.84 6.66 5.88 1.58 2.90
152 2.25 9102.00 0.91 3640.80 36 4 40 1.13 0.56 4.50 6.19 5.46 1.47 2.70
153 2.87 11595.68 1.16 4638.27 46 5 51 1.44 0.72 5.73 7.89 6.96 1.87 3.44
154 2.66 10746.38 1.07 4298.55 43 4 47 1.33 0.67 5.31 7.31 6.45 1.73 3.19
155 2.95 11935.48 1.19 4774.19 48 5 53 1.48 0.74 5.90 8.12 7.16 1.92 3.54
156 2.75 11118.14 1.11 4447.26 44 4 49 1.38 0.69 5.49 7.56 6.67 1.79 3.30
157 3.26 13187.56 1.32 5275.03 53 5 58 1.64 0.82 6.52 8.97 7.91 2.13 3.91
158 3.03 12263.66 1.23 4905.46 49 5 54 1.52 0.76 6.06 8.34 7.36 1.98 3.64
174 6.87 27811.09 2.78 11124.44 111 11 122 3.45 1.72 13.74 18.92 16.69 4.48 8.25
175 2.76 11168.99 1.12 4467.59 45 4 49 1.38 0.69 5.52 7.60 6.70 1.80 3.31
176 2.78 11256.21 1.13 4502.48 45 5 50 1.40 0.70 5.56 7.66 6.75 1.81 3.34
177 2.77 11197.51 1.12 4479.00 45 4 49 1.39 0.69 5.53 7.62 6.72 1.81 3.32
178 2.61 10548.02 1.05 4219.21 42 4 46 1.31 0.65 5.21 7.17 6.33 1.70 3.13
185 2.61 10557.35 1.06 4222.94 42 4 46 1.31 0.65 5.22 7.18 6.33 1.70 3.13
186 2.77 11208.47 1.12 4483.39 45 4 49 1.39 0.69 5.54 7.62 6.73 1.81 3.32
187 2.78 11267.07 1.13 4506.83 45 5 50 1.40 0.70 5.57 7.66 6.76 1.82 3.34
188 2.76 11179.33 1.12 4471.73 45 4 49 1.39 0.69 5.52 7.60 6.71 1.80 3.31
189 2.54 10264.37 1.03 4105.75 41 4 45 1.27 0.64 5.07 6.98 6.16 1.65 3.04
190 2.04 8235.45 0.82 3294.18 33 3 36 1.02 0.51 4.07 5.60 4.94 1.33 2.44
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Plot Type/ No.

S. Area BUA (sq.m.) Working/ Floating Total Potable | Flushing | Process Total AC Washing/ | Horticulture Waste Effluent
No. Residing population | Population | (KLD) (KLD) Water Domestic | Cooling | Cleaning Water Generate
Plot No (Acre) (Sq m) (Ha) ]
Population (KLD) Water Generate
(KLD)
122 191 2.05 8296.91 0.83 3318.77 33 3 37 1.03 0.51 4.10 5.64 4.98 1.34 2.46
123 192 2.04 8235.37 0.82 3294.15 33 3 36 1.02 0.51 4.07 5.60 4.94 1.33 2.44
124 193 251 10161.66 1.02 4064.67 41 4 45 1.26 0.63 5.02 6.91 6.10 1.64 3.01
125 194 251 10148.75 1.01 4059.50 41 4 45 1.26 0.63 5.02 6.90 6.09 1.64 3.01
126 205 2.04 8257.09 0.83 3302.84 33 3 36 1.02 0.51 4.08 5.62 4.95 1.33 2.45
127 206 2.05 8310.90 0.83 3324.36 33 3 37 1.03 0.52 4.11 5.65 4.99 1.34 2.46
128 207 2.04 8241.57 0.82 3296.63 33 3 36 1.02 0.51 4.07 5.61 4.94 1.33 2.44
129 208 2.67 10815.17 1.08 4326.07 43 4 48 1.34 0.67 5.34 7.36 6.49 1.74 3.21
130 209 4.66 18872.97 1.89 7549.19 75 8 83 2.34 1.17 9.33 12.84 11.32 3.04 5.60
131 210 6.27 25354.73 2.54 10141.89 101 10 112 3.14 1.57 12.53 17.25 15.21 4.09 7.52
132 211 3.07 12434.39 1.24 4973.76 50 5 55 1.54 0.77 6.15 8.46 7.46 2.00 3.69
133 212 3.50 14146.95 1.41 5658.78 57 6 62 1.75 0.88 6.99 9.62 8.49 2.28 4.19
134 213 3.37 13628.91 1.36 5451.56 55 5 60 1.69 0.84 6.74 9.27 8.18 2.20 4.04
135 221 2.88 11651.40 1.17 4660.56 47 5 51 1.44 0.72 5.76 7.93 6.99 1.88 3.45
136 222 3.10 12550.48 1.26 5020.19 50 5 55 1.56 0.78 6.20 8.54 7.53 2.02 3.72
137 223 3.84 15557.66 1.56 6223.07 62 6 68 1.93 0.96 7.69 10.58 9.33 2.51 4.61
138 TEXTILES 32 2.78 11261.14 1.13 10135.02 1014 101 1115 31.42 15.71 30.41 77.53 6.08 6.76 40.84 18.24
139 33 2.84 11490.20 1.15 10341.18 1034 103 1138 32.06 16.03 31.02 79.11 6.20 6.89 41.67 18.61
140 34 2.84 11487.50 1.15 10338.75 1034 103 1137 32.05 16.03 31.02 79.09 6.20 6.89 41.67 18.61
141 35 2.83 11460.65 1.15 10314.58 1031 103 1135 31.98 15.99 30.94 78.91 6.19 6.88 41.57 18.57
142 36 2.66 10762.67 1.08 9686.40 969 97 1066 30.03 15.01 29.06 74.10 5.81 6.46 39.04 17.44
143 ENGINEEIRING GOODS 1 2.96 11976.00 1.20 10778.40 1078 108 1186 3341 16.71 13.32 63.44 6.47 7.19 43.44 7.99
144 2 2.25 9098.65 0.91 8188.78 819 82 901 25.39 12.69 10.12 48.20 491 5.46 33.00 6.07
145 3 2.42 9797.62 0.98 8817.86 882 88 970 27.34 13.67 10.89 51.90 5.29 5.88 35.54 6.54
146 4 2.43 9843.83 0.98 8859.45 886 89 975 27.46 13.73 10.95 52.14 5.32 5.91 35.70 6.57
147 5 2.45 9912.85 0.99 8921.57 892 89 981 27.66 13.83 11.02 52.51 5.35 5.95 35.95 6.61
148 6 2.56 10377.92 1.04 9340.13 934 93 1027 28.95 14.48 11.54 54.97 5.60 6.23 37.64 6.92
149 7 2.57 10393.17 1.04 9353.86 935 94 1029 29.00 14.50 11.56 55.05 5.61 6.24 37.70 6.93
150 8 2.58 10431.31 1.04 9388.18 939 94 1033 29.10 14.55 11.60 55.25 5.63 6.26 37.83 6.96
151 9 2.59 10476.57 1.05 9428.92 943 94 1037 29.23 14.61 11.65 55.49 5.66 6.29 38.00 6.99
152 135 8.43 34115.72 3.41 30704.15 3070 307 3377 95.18 47.59 37.94 180.71 18.42 20.47 123.74 22.76
153 179 2.21 8935.83 0.89 8042.24 804 80 885 24.93 12.47 9.94 47.33 4.83 5.36 32.41 5.96
154 180 1.38 5566.33 0.56 5009.70 501 50 551 15.53 7.77 6.19 29.48 3.01 3.34 20.19 3.71
155 181 2.17 8799.57 0.88 7919.61 792 79 871 24.55 12.28 9.78 46.61 4.75 5.28 31.92 5.87
156 182 2.56 10341.93 1.03 9307.74 931 93 1024 28.85 14.43 11.50 54.78 5.58 6.21 3751 6.90
157 183 2.63 10626.08 1.06 9563.47 956 96 1052 29.65 14.82 11.82 56.29 5.74 6.38 38.54 7.09
158 184 2.63 10637.39 1.06 9573.65 957 96 1053 29.68 14.84 11.83 56.35 5.74 6.38 38.58 7.10
159 195 251 10148.51 1.01 9133.66 913 91 1005 28.31 14.16 11.28 53.76 5.48 6.09 36.81 6.77
160 196 251 10148.27 1.01 9133.44 913 91 1005 28.31 14.16 11.28 53.76 5.48 6.09 36.81 6.77
161 197 251 10148.04 1.01 9133.23 913 91 1005 28.31 14.16 11.28 53.75 5.48 6.09 36.81 6.77
162 198 2.48 10041.56 1.00 9037.40 904 90 994 28.02 14.01 11.17 53.19 5.42 6.02 36.42 6.70
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Plot Type/ No.

S. Area BUA (sq.m.) Working/ Floating Total Potable | Flushing | Process Total AC Washing/ | Horticulture Waste Effluent
No. Residing population | Population | (KLD) (KLD) Water Domestic | Cooling | Cleaning Water Generate
Plot No (Acre) (Sq m) (Ha) ]
Population (KLD) Water Generate
(KLD)

163 199 4.08 16530.51 1.65 14877.46 1488 149 1637 46.12 23.06 18.38 87.56 8.93 9.92 59.96 11.03
164 200 4.27 17298.65 1.73 15568.78 1557 156 1713 48.26 24.13 19.24 91.63 9.34 10.38 62.74 11.54
165 201 4.23 17110.41 1.71 15399.37 1540 154 1694 47.74 23.87 19.03 90.63 9.24 10.27 62.06 11.42
166 202 3.51 14198.63 1.42 12778.76 1278 128 1406 39.61 19.81 15.79 75.21 7.67 8.52 51.50 9.47
167 203 1.91 7727.31 0.77 6954.58 695 70 765 21.56 10.78 8.59 40.93 4.17 4.64 28.03 5.16
168 204 1.89 7644.42 0.76 6879.98 688 69 757 21.33 10.66 8.50 40.49 4.13 4.59 27.73 5.10
169 214 3.07 12441.95 1.24 11197.76 1120 112 1232 34.71 17.36 13.84 65.90 6.72 7.47 45.13 8.30
170 215 3.01 12165.37 1.22 10948.83 1095 109 1204 33.94 16.97 13.53 64.44 6.57 7.30 44.12 8.12
171 216 3.14 12700.33 1.27 11430.30 1143 114 1257 35.43 17.72 14.12 67.27 6.86 7.62 46.06 8.47
172 217 4.17 16895.15 1.69 15205.63 1521 152 1673 47.14 23.57 18.79 89.49 9.12 10.14 61.28 11.27
173 218 2.85 11550.18 1.16 10395.17 1040 104 1143 32.23 16.11 12.84 61.18 6.24 6.93 41.89 7.71
174 219 2.72 11021.57 1.10 9919.41 992 99 1091 30.75 15.38 12.26 58.38 5.95 6.61 39.98 7.35
175 220 2.92 11816.68 1.18 10635.01 1064 106 1170 32.97 16.48 13.14 62.59 6.38 7.09 42.86 7.88
176 CHEMICAL AND PETRO 89 12.32 49862.46 4.99 44876.21 4488 449 4936 139.12 69.56 134.63 343.30 269.26 26.93 29.92 180.85 80.78
177 CHEMICALS 90 12.58 50898.22 5.09 45808.40 4581 458 5039 142.01 71.00 137.43 350.43 274.85 27.49 30.54 184.61 82.46
178 91 11.90 48140.22 4.81 43326.20 4333 433 4766 134.31 67.16 129.98 331.45 259.96 26.00 28.88 174.60 77.99
179 92 13.82 55932.10 5.59 50338.89 5034 503 5537 156.05 78.03 151.02 385.09 302.03 30.20 33.56 202.87 90.61
180 93 3.15 12765.59 1.28 11489.03 1149 115 1264 35.62 17.81 34.47 87.89 68.93 6.89 7.66 46.30 20.68
181 94 2.08 8404.17 0.84 7563.76 756 76 832 23.45 11.72 22.69 57.86 45.38 4.54 5.04 30.48 13.61
182 95 251 10142.75 1.01 9128.47 913 91 1004 28.30 14.15 27.39 69.83 54.77 5.48 6.09 36.79 16.43
183 96 2.55 10331.30 1.03 9298.17 930 93 1023 28.82 14.41 27.89 71.13 55.79 5.58 6.20 37.47 16.74
184 97 2.55 10331.17 1.03 9298.05 930 93 1023 28.82 14.41 27.89 71.13 55.79 5.58 6.20 37.47 16.74
185 98 2.55 10331.14 1.03 9298.03 930 93 1023 28.82 14.41 27.89 71.13 55.79 5.58 6.20 37.47 16.74
186 99 2.55 10331.48 1.03 9298.33 930 93 1023 28.82 14.41 27.89 71.13 55.79 5.58 6.20 37.47 16.74
187 100 3.65 14763.63 1.48 13287.26 1329 133 1462 41.19 20.60 39.86 101.65 79.72 7.97 8.86 53.55 23.92
188 101 2.03 8229.14 0.82 7406.22 741 74 815 22.96 11.48 22.22 56.66 44.44 4.44 4.94 29.85 13.33
189 102 2.08 8409.44 0.84 7568.50 757 76 833 23.46 11.73 22.71 57.90 45.41 4.54 5.05 30.50 13.62
190 103 3.03 12247.44 1.22 11022.70 1102 110 1212 34.17 17.09 33.07 84.32 66.14 6.61 7.35 44.42 19.84
191 122 2.48 10045.33 1.00 9040.80 904 90 994 28.03 14.01 27.12 69.16 54.24 5.42 6.03 36.43 16.27
192 123 2.45 9929.81 0.99 8936.83 894 89 983 27.70 13.85 26.81 68.37 53.62 5.36 5.96 36.02 16.09
193 124 2.63 10628.98 1.06 9566.08 957 96 1052 29.65 14.83 28.70 73.18 57.40 5.74 6.38 38.55 17.22
194 125 6.23 25199.52 2.52 22679.57 2268 227 2495 70.31 35.15 68.04 173.50 136.08 13.61 15.12 91.40 40.82
195 126 11.18 45249.09 4.52 40724.18 4072 407 4480 126.24 63.12 122.17 311.54 244.35 24.43 27.15 164.12 73.30
196 127 11.94 48328.64 4.83 43495.78 4350 435 4785 134.84 67.42 130.49 332.74 260.97 26.10 29.00 175.29 78.29
197 128 12.44 50338.42 5.03 45304.58 4530 453 4984 140.44 70.22 135.91 346.58 271.83 27.18 30.20 182.58 81.55
198 129 12.73 51497.73 5.15 46347.96 4635 463 5098 143.68 71.84 139.04 354.56 278.09 27.81 30.90 186.78 83.43
199 130 8.86 35869.70 3.59 32282.73 3228 323 3551 100.08 50.04 96.85 246.96 193.70 19.37 21.52 130.10 58.11
200 165 9.56 38705.22 3.87 34834.70 3483 348 3832 107.99 53.99 104.50 266.49 209.01 20.90 23.22 140.38 62.70
201 166 16.19 65502.21 6.55 58951.99 5895 590 6485 182.75 91.38 176.86 450.98 353.71 35.37 39.30 237.58 106.11
202 167 22.45 90869.82 9.09 81782.83 8178 818 8996 253.53 126.76 245.35 625.64 490.70 49.07 54.52 329.58 147.21
203 168 9.37 37935.95 3.79 34142.36 3414 341 3756 105.84 52.92 102.43 261.19 204.85 20.49 22.76 137.59 61.46

Water Supply, Wastewater and Stor Page
Water Drainage System

| 54




Detailed Master Plan and Preliminary Design Report for Roads & Services/Utilities for Kopparthy Industrial Area at Kadapa, AP

S. Plot Type/ No. Area BUA (sq.m.) Working/ Floating Total Potable | Flushing | Process Total AC Washing/ | Horticulture Waste Effluent

No. Residing population | Population | (KLD) (KLD) Water Domestic | Cooling | Cleaning Water Generate
Plot No (Acre) (Sq m) (Ha) .
Population (KLD) Water Generate
(KLD)
204 169 13.46 54473.06 5.45 49025.76 4903 490 5393 151.98 75.99 147.08 375.05 294.15 29.42 32.68 197.57 88.25
205 170 11.49 46509.10 4.65 41858.19 4186 419 4604 129.76 64.88 125.57 320.22 251.15 25.11 27.91 168.69 75.34
206 171 11.46 46358.48 4.64 41722.63 4172 417 4589 129.34 64.67 125.17 319.18 250.34 25.03 27.82 168.14 75.10
207 RENEWABLE ENERGY 131 33.94 137334.61 13.73 137334.61 7 1 8 0.21 0.11 0.32 0.00 0.28 0.00
208 132 26.57 107538.96 10.75 107538.96 5 1 6 0.17 0.08 0.25 0.00 0.22 0.00
209 133 31.69 128253.11 12.83 128253.11 6 1 7 0.20 0.10 0.30 0.00 0.26 0.00
210 134 22.37 90530.67 9.05 90530.67 5 0 5 0.14 0.07 0.21 0.00 0.18 0.00
211 136 33.78 136721.45 13.67 136721.45 7 1 8 0.21 0.11 0.32 0.00 0.28 0.00
212 137 25.72 104086.03 10.41 104086.03 5 1 6 0.16 0.08 0.24 0.00 0.21 0.00
213 138 9.32 37720.06 3.77 37720.06 2 0 2 0.06 0.03 0.09 0.00 0.08 0.00
214 139 21.62 87485.07 8.75 87485.07 4 0 5 0.14 0.07 0.20 0.00 0.18 0.00
215 140 22.05 89242.27 8.92 89242.27 4 0 5 0.14 0.07 0.21 0.00 0.18 0.00
216 159 20.15 81564.39 8.16 81564.39 4 0 4 0.13 0.06 0.19 0.00 0.16 0.00
217 160 22.31 90293.83 9.03 90293.83 5 0 5 0.14 0.07 0.21 0.00 0.18 0.00
218 161 28.89 116928.07 11.69 116928.07 6 1 6 0.18 0.09 0.27 0.00 0.24 0.00
219 162 24.81 100403.95 10.04 100403.95 5 1 6 0.16 0.08 0.23 0.00 0.20 0.00
220 163 30.25 122424.64 12.24 122424.64 6 1 7 0.19 0.09 0.28 0.00 0.25 0.00
221 164 37.19 150505.81 15.05 150505.81 8 1 8 0.23 0.12 0.35 0.00 0.30 0.00
222 172 23.68 95835.47 9.58 95835.47 5 0 5 0.15 0.07 0.22 0.00 0.19 0.00
223 173 29.61 119822.87 11.98 119822.87 6 1 7 0.19 0.09 0.28 0.00 0.24 0.00
TOTAL (PROCESSING AREA)

B NON-PROCESSING AREA

1 GENERAL PARKING P-1 2.49 10078.02 1.01 7054.62 235 24 259 7.29 3.64 10.93 1.41 0.00 9.48 0.00

2 P-2 2.55 10338.60 1.03 7237.02 241 24 265 7.48 3.74 11.22 1.45 0.00 9.72 0.00

3 P-3 2.23 9037.49 0.90 6326.24 211 21 232 6.54 3.27 9.81 1.27 0.00 8.50 0.00

4 P-4 2.93 11844.94 1.18 8291.46 276 28 304 8.57 4.28 12.85 1.66 0.00 11.14 0.00

5 P-5 4.81 19473.12 1.95 13631.18 454 45 500 14.09 7.04 21.13 2.73 0.00 18.31 0.00

6 P-6 9.91 40086.78 4.01 28060.75 935 94 1029 29.00 14.50 43.49 5.61 0.00 37.69 0.00

7 P-7 27.44 111064.30 11.11 77745.01 2592 259 2851 80.34 40.17 120.50 15.55 0.00 104.44 0.00
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Plot Type/ No.

S. Area BUA (sq.m.) Working/ Floating Total Potable | Flushing | Process Total AC Washing/ | Horticulture Waste Effluent
No. Residing population | Population | (KLD) (KLD) Water Domestic | Cooling | Cleaning Water Generate
Plot No (Acre) (Sq m) (Ha) ]
Population (KLD) Water Generate
(KLD)
8 P-8 6.53 26425.32 2.64 18497.72 617 62 678 19.11 9.56 28.67 3.70 0.00 24.85 0.00
9 P-9 2.72 11005.45 1.10 7703.81 257 26 282 7.96 3.98 11.94 1.54 0.00 10.35 0.00
10 P-10 3.37 13646.81 1.36 9552.77 318 32 350 9.87 4.94 14.81 1.91 0.00 12.83 0.00
11 P-11 1.99 8053.97 0.81 5637.78 188 19 207 5.83 291 8.74 1.13 0.00 7.57 0.00
12 P-12 10.47 42366.20 4.24 29656.34 989 99 1087 30.64 15.32 45.97 5.93 0.00 39.84 0.00
13 P-13 1.29 5228.31 0.52 3659.81 122 12 134 3.78 1.89 5.67 0.73 0.00 4.92 0.00
14 P-14 1.29 5210.30 0.52 3647.21 122 12 134 3.77 1.88 5.65 0.73 0.00 4.90 0.00
15 P-15 11.90 48137.76 4.81 33696.43 1123 112 1236 34.82 17.41 52.23 6.74 0.00 45.27 0.00
16 P-16 4.32 17481.74 1.75 12237.22 408 41 449 12.65 6.32 18.97 2.45 0.00 16.44 0.00
17 P-17 3.19 12892.34 1.29 9024.64 301 30 331 9.33 4.66 13.99 1.80 0.00 12.12 0.00
18 P-18 1.59 6450.39 0.65 4515.27 151 15 166 4.67 2.33 7.00 0.90 0.00 6.07 0.00
19 P-19 3.82 15445.73 1.54 10812.01 360 36 396 11.17 5.59 16.76 2.16 0.00 14.52 0.00
20 P-20 10.54 42664.51 4.27 29865.15 996 100 1095 30.86 15.43 46.29 5.97 0.00 40.12 0.00
21 P-21 6.91 27971.62 2.80 19580.14 653 65 718 20.23 10.12 30.35 3.92 0.00 26.30 0.00
22 P-22 6.75 27313.76 2.73 19119.63 637 64 701 19.76 9.88 29.64 3.82 0.00 25.68 0.00
23 COMMERCIAL C-1 3.43 13899.36 1.39 5559.74 371 37 408 9.45 7.78 17.24 27.80 1.11 5.56 15.34 0.00
24 C-2 2.29 9255.13 0.93 3702.05 247 25 271 6.29 5.18 11.48 18.51 0.74 3.70 10.22 0.00
25 C-3 1.22 4923.26 0.49 1969.31 131 13 144 3.35 2.76 6.10 9.85 0.39 1.97 5.44 0.00
26 C-4 3.87 15672.20 1.57 6268.88 418 42 460 10.66 8.78 19.43 31.34 1.25 6.27 17.30 0.00
27 C-5 2.63 10625.91 1.06 4250.37 283 28 312 7.23 5.95 13.18 21.25 0.85 4.25 11.73 0.00
28 C-6 7.69 31111.85 3.11 1244474 830 83 913 21.16 17.42 38.58 62.22 2.49 12.44 34.35 0.00
29 C-7 3.48 14102.42 141 5640.97 376 38 414 9.59 7.90 17.49 28.20 1.13 5.64 15.57 0.00
30 C-8 4.78 19336.15 1.93 7734.46 516 52 567 13.15 10.83 23.98 38.67 1.55 7.73 21.35 0.00
31 C-9 5.34 21612.03 2.16 8644.81 576 58 634 14.70 12.10 26.80 43.22 1.73 8.64 23.86 0.00
32 C-10 1.56 6310.34 0.63 2524.14 168 17 185 4.29 3.53 7.82 12.62 0.50 2.52 6.97 0.00
33 C-11 2.61 10564.60 1.06 4225.84 282 28 310 7.18 5.92 13.10 21.13 0.85 4.23 11.66 0.00
34 C-12 1.56 6304.19 0.63 2521.68 168 17 185 4.29 3.53 7.82 12.61 0.50 2.52 6.96 0.00
35 C-13 4.39 17780.25 1.78 7112.10 474 47 522 12.09 9.96 22.05 35.56 1.42 7.11 19.63 0.00
36 C-14 1.54 6213.50 0.62 2485.40 166 17 182 4.23 3.48 7.70 12.43 0.50 2.49 6.86 0.00
37 C-15 3.04 12316.85 1.23 4926.74 328 33 361 8.38 6.90 15.27 24.63 0.99 4.93 13.60 0.00
38 C-16 2.07 8393.28 0.84 3357.31 224 22 246 5.71 4.70 10.41 16.79 0.67 3.36 9.27 0.00
39 C-17 2.28 9215.18 0.92 3686.07 246 25 270 6.27 5.16 11.43 18.43 0.74 3.69 10.17 0.00
40 UTILITIES uUT-1 5.76 23315.62 2.33 2331.56 23 2 26 0.72 0.36 1.08 9.33 0.94 0.00
41 uT-2 3.60 14579.65 1.46 1457.96 15 1 16 0.45 0.23 0.68 5.83 0.59 0.00
42 uT-3 3.15 12753.80 1.28 1275.38 13 1 14 0.40 0.20 0.59 5.10 0.51 0.00
43 uT-4 5.80 23454.99 2.35 2345.50 23 2 26 0.73 0.36 1.09 9.38 0.95 0.00
44 uUT-5 3.70 14976.32 1.50 1497.63 15 1 16 0.46 0.23 0.70 5.99 0.60 0.00
45 UT-6 2.72 11024.08 1.10 1102.41 11 1 12 0.34 0.17 0.51 4.41 0.44 0.00
46 uT-7 3.72 15067.26 1.51 1506.73 15 2 17 0.47 0.23 0.70 6.03 0.61 0.00
47 PUBLIC SEMIPUBLIC PSP-1 1.53 6191.67 0.62 2476.67 165 17 182 5.12 2.56 7.68 0.50 2.48 6.65 0.00
48 PSP-2 3.55 14358.57 1.44 5743.43 383 38 421 11.87 5.93 17.80 1.15 5.74 15.43 0.00
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Plot Type/ No. Area BUA (sq.m.) Working/ Floating Total Potable | Flushing | Process Total AC Washing/ | Horticulture Waste Effluent
No. Residing population | Population | (KLD) (KLD) Water Domestic | Cooling | Cleaning Water Generate
Plot No (Acre) (Sq m) (Ha) ]
Population (KLD) Water Generate
(KLD)
49 PSP-3 2.49 10057.30 1.01 4022.92 268 27 295 8.31 4.16 12.47 0.80 4.02 10.81 0.00
50 PSP-4 4.17 16868.43 1.69 6747.37 450 45 495 13.94 6.97 20.92 1.35 6.75 18.13 0.00
51 PSP-5 4.37 17704.23 1.77 7081.69 472 47 519 14.64 7.32 21.95 1.42 7.08 19.03 0.00
52 PSP-6 1.70 6878.91 0.69 2751.56 183 18 202 5.69 2.84 8.53 0.55 2.75 7.39 0.00
53 PSP-7 3.47 14062.82 1.41 5625.13 375 38 413 11.63 5.81 17.44 1.13 5.63 15.11 0.00
54 PSP-8 1.78 7192.26 0.72 2876.90 192 19 211 5.95 2.97 8.92 0.58 2.88 7.73 0.00
55 PSP-9 3.82 15444.36 1.54 6177.74 412 41 453 12.77 6.38 19.15 1.24 6.18 16.60 0.00
56 HOUSING PLOTS/ 136.25 551391.62 55.14 275695.81 22056 2206 24261 2348.93 | 1058.67 3407.60 220.56 2937.81 0.00
RESIDENTIAL AREA
TOTAL NON-PROCESSING AREA
Cc ROAD AND OPEN SPACES
1 GREEN BELT -15M ALONG 48.71 197136.92 19.71 788.55
SITE (variable)*
2 WATERBODY BUFFER 12.29 49733.70 4.97 198.93
3 Stream Buffer 45.41 183754.66 18.38 735.02
4 ORGANIZED GREEN 186.99 756721.29 75.67 2875.54
5 EXISTING WATERBODY 166.93 675558.82 67.56
6 ROADS 337.24 1364771.29 136.48 272.95
7 HT LINE AREA 79.32 321009.18 32.10
8 Stream 76.81 310850.00 31.09
9 Railway Buffer Line 54.16 219170.69 21.92
TOTAL ROAD AND OPEN SPACES 1007.87 4078706.55 407.87 0.00 0 0 0 0.00 0.00 0.00 0.00 0.00 272.95 4598.04 0.00 0.00
TOTAL (A+B+C) 2595.74 10504615.19 | 1050.46 4543601.97 179097 17910 197006 7185.28 | 3524.73 | 4698.31 | 15408.32 | 5773.50 | 1286.49 6863.65 9272.96 2818.99
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4.1.1 External Water supply (raw water)

The total required allocation of water (approximately) is 39.0 MLD. Based on discussions
with State Nodal Agency, it was gathered that the Water Resources Department, GOAP
has allocated 0.60 TMC (20 cusecs, or 46 MLD) of water to Kopparthy Mega Industrial
Hub utilizing the existing infrastructure of RTTP Supply Scheme up to Mydukuru, instead

of existing allocation from Somasila Reservoir to APIIC.

From Mydukuru water will be taken to the summer storage tanks of the site location
through around 36 Kms of water supply pipeline system. For Kopparthy Industrial
area(KIA), water supply pipe line of 8.18 kms is proposed from SS Tank located to the
north of our site, connecting to SS Tank in the KIA by using 500 mm dia D.l. K9 gravity

main. The schematic flow diagram is detailed below.

FIGURE 4-3 SCHEMATIC FLOW DIAGRAM OF INTAKE TO MiP KOPPARTHY SS TANK

Water Supply, Wastewater and Storm Water Drain
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Pﬂroposed Water Supply System

The proposed water supply system components follow:

A

4.1.3

Intake well of 10.00 dia. is proposed at Summer Storage Tank (SST) to the WTP.
Raw Water Pumping main is proposed to be connected to 15 MLD WTP and 1105
ML SST.

3 nos (2W + 1S) Vertical Turbine Pumps of 55 kw capacity each is proposed in
intake well to pump raw water from intake well to WTP.

A Rapid Gravity Filtration Water Treatment Plan of 15 MLD capacity is proposed.
A Clear water sump of 3000 kl is proposed at WTP

3 nos (2W + 1S) HSC Pumps of 50 kw each capacity is proposed to pump clear
water from clear water sump to 4 nos 1500 kl OHSRs.

4 Clear water OHSRs is proposed to supply to water to the entire distribution
network.

The proposed pipe materials are DI & HDPE pipe for the distribution system.

Proposed Water Treatment Plant

Water Treatment Plant of 15 MLD is proposed at Project premisses.

Proposed Water treatment plant consists of below mentioned units:

=

= =2 A 4 A4 A4 -4 -5 -4 -2 -5 -2 -

Cascade aerator

Chemical house

Alum solution tank

Flash mixer

Clariflocculator

Filter bed

Back wash water storage tank

Sludge collection tank

Chlorine house, Chlorinators, Chlorine cylinders.
Chlorine contact tank

Clear water storage tank

Transformer yard

Laboratory

Pump sets for wash water, used water recycling, sludge pumps, motors at chemical

house, flash-mixer, clari- flocculates, and air compressors.

TABLE 4-3: DRINKING WATER QUALITY PARAMETERS

Water Supply, Wastewater and Storm Water Drain
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Parameters Acceptable* Cause for Rejection**
No
1 | Turbidity NTU 1 10
2 | Color (units on Pt/Co scale) 5 25
3 | Taste and odour Unobjectionable | objectionable
4 pH 7-8.5 <6.50r>9.2
5 | Total dissolved solids mg/I 500 2000
6 | Total hardness (as CaCo3) mg/I 200 600
7 | Chlorides (as Cl) mg/l 200 1000
8 | Sulphate (as SO4) mg/| 200 400
9 | Fluorides (as F) mg/I 1 15
10 | Nitrates (as NO3) mg/I 45 45
11 | Calcium (as Ca) mg/l 75 200
12 A Magnesium (as Mg) mg/I <=30 150

If there are 250 mg/l of sulphates, Mg content can be increased to a maximum of 125 mg/I

with the reduction of sulphates at the rate of 1 unit per every 2.5 units of sulphates

13  Iron (as Fe) mg/l 0.1 1

14 | Manganese (as Mn) mg/I 0.05 0.5

15 | Copper (as Cu) mg/l 0.05 15

16 | Aluminum (as Al) 0.03 0.2

17 | Alkalinity (as CaCo3) mgl/l 200 600

18 | Residual Chlorine (mg/l) 0.2 >1.0

19 | Zinc (as Zn) mg/l 5 15

20 | Phenolic compounds (as phenol) 0.001 0.002
mg/|

21 | Anionic Detergents (as MBAS) 0.2 1
mg/l

22  Mineral oil mg/l 0.01 0.03

Toxic Materials

23 | Arsenic (as As) mg/l 0.01 0.05

24 | Cadmium (as Cd) mg/l 0.01 0.01

25 | Chromium (as hexavalent Cr) 0.05 0.05
mg/I

26 | Cyanide (as CN) mgl/l 0.05 0.05

27 | Lead (as Pb) mg/l 0.05 0.05

28 | Selenium (as Se) mgl/l 0.01 0.01

29 | Mercury (total as Hg) mg/ 0.001 0.001

Water Supply, Wastewater and Storm Water Drain
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S Parameters Acceptable* Cause for Rejection**

No.

30 | Poly nuclear aromatic hydro 0.2 0.2
carbons (PAH),

31 | Pesticides (total, mg/l) Absent Refer WHO guidelines for drinking

water quality Vol I- 1993

Radioactivity
32 | Gross Alpha activity (Bg/l) 0.1 0.1
33 | Gross Beta activity (Bg/l) 1 1

* The figures indicated under the column 'Acceptable’ are the limits up to which water is
generally acceptable to consumers

** Figures in excess of those mentioned under 'Acceptable' render the water not
acceptable , but still may be tolerated in the absence of an alternative and better source
up to the limits indicated under column 'cause for rejection’ above which source will have

to be rejected

Itis possible that some mine and spring waters may exceed these radio activity limits and
in such cases it is necessary to analyse the individual radio-nuclides in order to assess
the acceptability or otherwise for public consumption

Source: CPHEEO Manual 1999

4.1.4 Storage Requirement

Sump wi || have 2 hourdéds storage capaci 8By.

hour és storage capacity.

4.1.5 Pumping mains

Hazen-Wi | | i amsé6és formula is used for the desi

of pumping main will be based on proper analysis of following factors:

a) Different pipe sizes

b) Duty, capacity and installed cost of the pump sets required against the corresponding
pipe sizes considered

c) The recurring cost on energy charges, cost of repairs and renewables, cost of
miscellaneous consumable stores, etc.,

Ductile Iron Pipe (DI-K9) pipes are recommended for pumping mains.

4.1.6 Design Brief

The collection system will be designed based on CPHEEO manual 1999 and using Water

GEMS software.

Water Supply, Wastewater and Storm Water Drain
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4.1.7 Design formula

TheHazenT Wi | | i amsdés formula is expressed as

Q=1.292*10-5*C*d 2.63S0.54
Where,

Q = discharge in cubic meter per hour
d = diameter of pipe in mm

C= Hazen Williams coefficient

S = Slope of Hydraulic grade line

4.1.8 Minimum pipe size
Minimum pipe size of 75 mm is considered for design of distribution mains & 200 mm will

be considered for pumping mains.

4.1.9 Velocity
For pumping mains, minimum velocity of 0.6 m/s and maximum velocity of 2.0 m/s is
considered. Velocity with a maximum limit of 1.5 m/s is considered for design of gravity

mains

4.1.10 Peak Factor
Peak factor as per the CPHEEOOG6s guidelines i

TABLE 4-4: PEAK FACTOR

S. No. Contributory population Peak factor
1 Less than 50,000 3.0
2 50,000 to 200,000 2.5
3 Above 200,000 2.0

Hence, Peak Factor of 2.5 to be considered for design.

4.1.11 Residual Pressure
Distribution system is designed for minimum residual pressure at ferrule point. The
minimum residual pressures at ferrule point as per CPHEEO manual 1999 is given below.

Table 4-5: Residual Pressure

S. No. | Type of building Minimum Residual pressure at ferrule
1 Single Storey building 7m
2 Double Storey building 12m
3 Three Storey building 17m
4 Multi Storey building Boosters to be provided for high pressures

Water Supply, Wastewater and Storm Water Drain
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Minriﬁmum Residual Pressure of 12m is considered for distribution network.

4.1.12 Pipe Material

The selection of pipe material depends on various technical factors such as internal
pressures, coefficient of roughness, hydraulic and operating conditions, maximum
permissible diameter, internal and external corrosion problem, laying and jointing, type of

soil, special conditions etc.,

4.1.13 Hazen Williams Coefficient
The following values are adopted as per CPHEEO Manual 1999 on water supply.

TABLE 4-6: HAZEN WILLIAMS COEFFICIENT

S. No. Material Hazen-Williams C
1 Ductile Iron (DI) 130
2 High Density Polyethylene (HDPE) 140

Distribution System for Potable Water

The distribution system for potable water shall be planned based on CPHEEO
recommendations for potable water. HDPE Pipe (PN-6) and Ductile Iron (D.I. K-9) pipes
are recommended for distribution system. Up to 180 mm dia HDPE Pipes (PN-6) is
Considered & Above 180 mm dia Ductile Iron Pipes (DI.K-9) has been considered and
designed the system. The detailed pipe summary & Layout of the Water Supply network

for the proposed system is furnished below.

TABLE 4-7: POTABLE WATER PIPE TABLE SUMMARY

Diameter Material/Class Length (m)
75 HDPE PN-6 32,783
90 HDPE PN-6 3,691
110 HDPE PN-6 4,730
125 HDPE PN-6 6,669
140 HDPE PN-6 4,360
160 HDPE PN-6 1,489
180 HDPE PN-6 1,107
200 D.I K-9 0
250 D.I K-9 0
300 D.I K-9 6,352
350 D.I K-9 907
400 D.I K-9 0
500 D.I K-9 0
600 D.I K-9 100

Total Length (mts) 63,169

Water Supply, Wastewater and Storm Water Drain
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FIGURE 4-4 LAYOUT OF THE WATER SUPPLY NETWORK

4.2 Recycled Water System

KEY PLAN __

— | 75mm @ HOPE PN 6
90mm @ HOPE PN &

110mm @ HDPE PN &

125mm @ HDPE PN 6

140mm @ HOPE PN 6
160mm @ HOPE PN 6
180mm @ HDPE PN 6

200mm @ DI k-7
250mm @ DI k-7
300mm @ I k-7

400mm @ DI k-7

450mm @ DI -7
500mm @ DI K-7

600mm @ DI K-7
Over Head Tank

Flow Arrow

Water Balance is achieved considering that Re-cycled water demand comprising cooling

water demand, horticulture demand and Washing/ Cleaning will be met from the re-cycled

water generated from Treatment Plant (CETP and STP). Waste water generation from

various sources has been identified and estimated. Based on the treated water available

from the CETP and STP the recycling water demand is calculated and furnished below.

TABLE 4-8: RECYCLED WATER DEMAND

Description Demand Units
Total
Horticulture Demand 7.89 MLD
Washing Demand 1.48 MLD
AC cooling Demand 6.64 MLD
Available recycle water demand 12.52 MLD
Deficit -3.50 MLD

The above water demand table outlines the gross water requirement for horticulture,

washing cleaning and AC cooling services. The total available recycle water demand for

the project area is 12.52 MLD.

Water Supply, Wastewater and Storm Water Drain
System
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421
The total recycle water generation for KIA is 12.52 MLD. The effluent generation 3.24 MLD

Recycle Water Summary:

and the waste water generated is 10.66 MLD. A Layout of the Recycled treated water

network for the proposed system is furnished below.

FIGURE 4-5: LAYOUT OF THE RECYCLED TREATED WATER NETWORK

4.2.2 Distribution System for Recycle Water

HDPE Pipe (PN-6) and Ductile Iron (DI.K-9) pipes are recommended for distribution
system. Up to 180 mm dia HDPE Pipes (PN-6) is Considered & Above 180 mm dia Ductile
Iron Pipes (DI.K-9) has been considered and designed the system. The detailed pipe
summary & Layout of the Water Supply network for the proposed system is furnished

below.

TABLE 4-9: RECYCLE WATER PIPE TABLE SUMMARY

Diameter Material/Class Length (m)
75 HDPE PN-6 24,256
90 HDPE PN-6 2,730
110 HDPE PN-6 1,843
125 HDPE PN-6 2,434
140 HDPE PN-6 4,812
160 HDPE PN-6 4,013

Water Supply, Wastewater and Storm Water Drain
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Diameter

Material/Class Length (m)

180 HDPE PN-6 1,942
200 D.IK-9 3,480
250 D.I K-9 1,215
300 D.I K-9 3,894
350 D.I K-9 1,667
450 D.IK-9 575

Total Length (mts) 52,861

Water Supply, Wastewater and Storm Water Drain
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4.3

4.3.1 Introduction

Waste Water System

Based on the topography of the site a comprehensive wastewater system is proposed.
The wastewater generated from the plot shall be conveyed through a pipe to the main
sewer line by gravity. The gravity system is mainly considered because it incurs less capital

and operational costs. The total length of wastewater network proposed for the project

area is 64.49 km. The tot al number of Li ft

of Common Effluent Treatment Plant (CETP-1) and one number of Sewerage Treatment
Plant (STP-1).

4.3.2 Waste Water Generation

The guantity of wastewater generation from the Project area is calculated based on the
water demand and has been estimated to about 14 MLD. The sewage generations are
taken as 80% of the per capita water consumption and effluent generation are taken as

60% of the Process water consumption.

4.3.3 Design Approach
The collection system will be designed based on CPHEEO manual, 2013 and using
SewerGEMS software. Following various parameters will be considered for design.

4.3.3.1 Gravity Sewers
For design purposes, sewage flow in pipes is presumed to be steady and uniform. The

sewer lines are aligned with positive slopes as much as possible and follow the gravity

flow. As a design practice, the Manni wigohs

are assumed to be open channel flows.

4.3.4 Design formula

Manningbs formula shall be adopted for t
n
Q=A3V
Where,

V = velocity in m/sec in partial flow conditions

N = Manningos-eficemighness co
R = Hydraulic radius (m)

S = Hydraulic gradient

Q = Flow rate m%/sec

Water Supply, Wastewater and Storm Water Drain
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A = Cross sectional area (m?)

The values of Manningds Roughness Coefficien
in the table below.

Pipe Mater.i Roughness Coefficie
HDPE DWC 0.010
RCCPH 0.011

4.3.4.1 Sewer Flow Generation
The waste water generation has been considered as 80% of the per capita water
consumption for Non processing areas (residential, institutional areas) in accordance with

the CPHEEO Manual,2013 and 60% as effluent generated for processing area (industries).

4.3.4.2 Minimum Diameter of Pipe
In order to ensure that the sewer possesses adequate capacity for peak flow, a minimum

sewer size of 200 mm has been recommended.

4.3.4.3 Minimum Cover
The difference between the ground level and the crown of the sewer can be termed as

cover. The minimum cover of 1 m considered in the entire network.

4.3.4.4 Velocity of Flow

To maintain self-cleaning velocities in the sewers, it is usual practice to maintain a
minimum velocity of 0.6 m/sec at initial peak flow and 0.8 m/sec at design peak flow as
recommended in paragraph 3.15.1 of the CPHEEO Manual 2013. However, in sewers with
small initial peak flows, typically the upper reaches of the system, depths will be shallow
and correspondingly velocities may be less than 0.6 m/sec. In these cases, a minimum
velocity of 0.3 m/sec will be allowed which is sufficient to ensure minimum self-cleaning
velocity. In those cases, where a 0.3 m/sec velocity cannot be maintained and periodic
sewer flushing will be required. The pipe diameter and slope shall be selected to obtain

the required velocities to minimize settling problems.

4.3.4.5 Erosion and Maximum Velocity

To avoid scouring and erosion of sewer pipes caused by sand and other gritty material the
maximum velocity in gravity sewers is recommended not to exceed 3.0 m/sec, as per
section 3.15.3 of the CPHEEO Manual 2013.

Water Supply, Wastewater and Storm Water Drain
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VIV q/Q No/N VIV q/Q
1.0 1.000 1.000 1.00 1.000 1.000
0.9 1.124 1.066 1.07 1.056 1.020
0.8 1.140 0.968 1.14 1.003 0.890
0.7 1.120 0.838 1.18 0.952 0.712
0.6 1.072 0.671 1.21 0.890 0.557
0.5 1.000 0.500 1.24 0.810 0.405
0.4 0.902 0.337 1.27 0.713 0.266
0.3 0.776 0.196 1.28 0.605 0.153
0.2 0.615 0.088 1.27 0.486 0.070
0.1 0.401 0.021 1.22 0.329 0.017

4.3.4.6 Manholes

Manholes are to be provided to facilitate cleaning and inspection of sewers. Below table
gives the type and size of various manholes to be employed for different diameter of
sewers and for different depths. The selection of types of manhole shall also be based on

the economic and construction factors.

Types of Ma Description Size of ma
Circul ar Ma For depth wup 900 mm di a
Circular Ma For depth from 1200 mm di
Circul ar Ma For depth from 1500 mm di

4.3.4.7 House Connections and Sewer Connection Chambers

The basic criteria for design & installation of the service sewers are summarized below:

1 The minimum diameter of the service sewer shall be 110 /160 mm
1 The service sewer shall be laid up to the property line/Building, at slope not less

than 1percent, i.e. 1 in 100.
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4.3.'% ISesign Parameters

TABLE 4-10: DESIGN PARAMETERS

Sl. Description Unit Recommended parameters Justification

No

A Wastewater Generation

1 % of Water % 80% CPHEEO manual 2013

Supply recommended upto 80%
converted into
waste water
B Hydraulic Design
1 Hydraulic Manni ngés f ¢ Asper CPHEEO manual 2013.
Design
C Minimum Diameter in mm
1 Minimum mm 200 200mm dia is preferable
diameter
D Pipe Material
1 Material HDPE DWC As per the best practice
RCC NP3
2 Manningo 0.0107 HDPE DWC pipes Considering the recommended
For HDPE DWC . ¢
0.011i RCC NP3 pipe materials and the fact that the
’ pipes will carry wastewater (which
have sludge/solids), conservative
value of 0.010 & 0.011 is
recommended for HDPE DWC
pipes & RCC NP3

E Limiting Velocities

1 Minimum m/sec 0.6 It is understood that the self-
cleansing Velocity may not be
achieved for all the pipes,
particularly in the initial reaches,
due to small contributory
population. In such cases self-
cleaning velocity shall be ensured
at least for full flow conditions of the
pipe.

2 Maximum m/sec 3.0 The waste water may carry some
solids, such as grit. Therefore, it is
desirable to restrict the maximum
velocity to 3m/sec, to prevent the
damage to the inner surface of the
pipe.

F Bedding

Water Supply, Wastewater and Storm Water Drain

System

Page |70




Detailed Master Plan and Preliminary Design Report for Roads & Services/Utilities for Kopparthy Industrial Area at Kadapa, AP

Sl Description Unit Recommended parameters Justification
No
1 Type of Bedding Granular / PCC / RCC with | The type of bedding is finalized
reinforcement based on based on diameter of the pipe and
CPHEEO 2013 depth.
G Earth Cover
1 Minimum Cover Minimum 1m  cover is | Based on traffic load consideration
recommended for pipe design | minimum Im cover is
recommended and also
recommended in CPHEEO manual
2013
H Limiting Depth of flow to Diameter
1 d/D ratio 0.80 As per CPHEEO manual 2013
| Manhole Construction
1 Material RCC To ensure strong and robust
construction and its ability to
maintain uniform & high
construction quality. The high
degree of water tightness reduces
the potential of infiltration. Its
corrosion resistance (after
suitable lining) is important in the
prevailing environment.
RCC manholes are recommended.
J Spacing of Manholes i Maximum interval on straight reaches
1 Spacing m ggt?meenmri)gmmli)rlgs shd(;itlzn;g Considering the operational
30m as per CPHEEO 2013 problems for pipe cleaning during
Spacin 0‘; manholes shall bé maintenance, it is preferable to
Io?:atedgat' provide the manhole Spacing as
I.  change of direction specified.
Il. change of slope
lll. change of pipe
diameter
IV. change of material
V. Beginning of each line
VI. at points of branches and
in straight reaches.
K Manhole sizes
1 glgr’%utlgrl 60m 0.90m Circular manholes are structurally
>'1 61 to.2 30m 1.20m more efficient to resist earth
52 él t0450m ' pressure. Suggested to avoid
' ' 1.50m rectangular manholes.
> 4.50m depth 1.80m As per IS i 4111: 1986, Circular
type manholes are much stronger
than rectangular & arch type
manholes.
L Drop Across Manhole i Sewer Transition

Water Supply, Wastewater and Storm Water Drain
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Sl. Description Unit Recommended parameters Justification

No

1 Drop Manhole Where difference between | When a pipe connects with another
incoming and outgoing inverts | pipe and the difference in levels
exceeds 0.60m between both lines is more than

600mm, a drop connection is to be
provided incorporating a vertical
drop pipe from the higher pipe to
lower one.

M Plot Service Connections

1 Diameter mm 110/160 The minimum diameter is required
to carry the heavy solids and other
matter without choking and to
facilitate the effective cleaning
without damage to the pipe

2 Minimum % 1in 100 The standard practice is to maintain
gradient for plot the slope of 1 in 100 to ensure
service better hydraulic conditions.

4.3.6 Hydraulic Design of Sewer
Sewer GEMS Modelling

The Sewer GEMS modelling is used for designing of sewers. The software is compatible
with Aut oCAD and GI'S Softwarebés and i s easy

design to determine the economic sizes of the sewer.

The sewer network has been designed using Bentley sewer GEMS. Sewer GEMS is
powerful software for the design of gravity flow through sewer. The software can be run in
Micro station and Auto Cad mode or in a Stand- Alone mode utilizing its own graphical

interface.

Sewer GEMS allows the designer to create a graphical representation of a pipe network
containing information on each pipe and manhole based on a set of design criteria such
as population, flow, and hydraulics. It provides a choice of conveyance elements including
circular pipes, arches, boxes and non-conventional shapes. The SewerGEMS model is

used to analyze conditions under one flow condition at a time.
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4.3.7 Sewerage Zoning

The project area is planned based on the topography and geographic features, ridge lines,
alignment of drains, major roads. Based on topography, in the area, Lifting Section 17 are
proposed MPS is ultimately discharging to CETP.

TABLE -4-11 : SEWER ZONING DETAILS

SI.No Zone No. Peak Capacity in MLD Discharges to
1 LS-1 1.683 MH-83
2 LS-2 8.25 LS-3
3 LS-3 0.539 MH-1538
4 LS-4 1.496 MH-967
5 LS-5 0.605 LS-13
6 LS-6 1.034 MH-1285
7 LS-7 5.874 MH-1950
8 LS-8 (MPS) 22.88 CETP
9 LS-9 1.518 MH-146
10 LS-10 2.123 MH-2027
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Zone No. Peak Capacity in MLD Discharges to

11 LS-11 2.673 MH-2068
12 LS-12 0.44 MH-1725
13 LS-13 10.043 MH-1041
14 LS-14 1.551 MH-273
15 LS-15 5.258 MH-156
16 LS-16 0.825 MH-19

17 LS-17 0.385 MH-2082

4.3.8 Waste Water Pumping Stations

Type of strata and subsequent depth restriction on wastewater network will govern
numbers and locations of pumping stations. The collection system design will also provide
the peak flow and the level of the incoming pipe to the pumping station. A free board to be
provided below the invert of the lowest incoming pipe. In General, wastewater Pumping
Station comprises of the following units.

9 Inlet Chamber

91 Screen Chamber

1 Wet Well

1 Valve Chamber
4.3.9 Inlet Chamber
Flow from the upstream manhole will enter into the inlet chamber. Based on the incoming
flow and size of the incoming sewer, suitable size for inlet chamber is arrived to cater peak

flow.

4.3.10 Screen Chamber

Coarse Screen Channels are proposed in Sewage Pumping Stations. One Mechanical
Coarse Screen (Working) and one Manual Coarse Screen (Standby) shall be provided in
Coarse Screen Channels of Intermediate and Main Sewage Pumping Stations. Due to less
capacity, only Manual Screen is proposed in Lifting Stations. Each Coarse Screen Channel
shall be designed for 100% of Peak Flow.

The clear opening shall be 20 mm for Mechanical Coarse Screen and 20 mm for Manual
Coarse Screen. The Mechanical and Manual Screens shall be made of SS 304 flats.

Conveyor Belt and Chute arrangement shall be provided to take the screenings.
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Screeni}lgs dropped from Chute shall be collected in a wheel Barrow. Manually operated

ClI Sluice Gates shall be provided at the upstream to regulate the flow.

Number of Units : 1 Mechanical + 1 Manual
Approach Velocity at Average Flow : 0.30m/s

Velocity through Screen at Average Flow :0.60 m/s max.
Velocity through Screen at Peak Flow :1.20 m/s max.

Angle of Inclination for Mechanical Screen : 75 Degree
Angle of Inclination for Manual Screen . 45 Degree

4.3.11 Wet Well
Wastewater shall enter into Wet Well of the Pumping Station after screening. It will be
circular in shape. The capacity of the Wet Well will be such that with any combination of

inflow and pumping, the operating cycle for any Pump will not be less than 5 minutes.

The Pumps will be submersible Pumps, non-clog type design as per specification. The
number of pumps chosen should be in multiple of DWF with 100% stand by capacity for
peak flow.

4.3.12 Valve Chamber
Suitable size RCC valve chamber is provided to accommodate the delivery pipe valves

and associated fittings.

4.3.13 Pumping Main
Generally, pumping main alignment depends on the disposal point (relay pumping station
or treatment facility) and the shortest feasible alignment. The selected alignment will be

used to determine:

1 the static head experienced by the pump

1 the length of the pumping main
4.3.14 Pumping Main Profile
Wherever possible, the pumping main configuration shall ensure that the main rises
continuously from the pumping station to the discharge point. There will not be any abrupt
changes in gradient which encourage the entrapment of air resulting in a reduced efficiency

of pump operation.

Air valves on wastewater pumping mains are prone to malfunctioning and are also a source
of odour nuisance. Consequently, high points on the pumping main will be avoided or

special air valves suitable for wastewater applications shall be used.
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4.3.15 Wastewater Pumping Stations and Pumping Mains Summary

The Wastewater pumping station are proposed with screen chamber, wet well and valve
chamber. Also, a suitable pumping mechanism is arranged using non-clog, hon-corrosive
submersible pumps with necessary back-up as per guidelines. A pumping main of DI
material is proposed to carry the wastewater by pumping to the destination manhole.

TABLE -4-12 : PIPE AND ITS LENGTH MPS AND PM SUMMARY FOR SOUTH AREA

Pumping Main Discharge Location
Si Average
No PS Name Flow (MLD) Dia | Length Material Discharge Location

(mm) (m)

1 LS-1 1.683 300 39.43 DI - K9 MH-83
2 LS-2 8.25 450 98.39 DI - K9 LS-3
3 LS-3 0.539 200 | 1587.20 DI -K9 MH-1538
4 LS-4 1.496 250 107.54 DI - K9 MH-967
5 LS-5 0.605 200 | 1126.39 DI-K9 LS-13
6 LS-6 1.034 250 116.56 DI - K9 MH-1285
7 LS-7 5.874 450 42.64 DI - K9 MH-1950
8 | LS-8 (MPS) 22.88 600 20 DI - K9 CETP
9 LS-9 1.518 250 86.72 DI - K9 MH-146
10 LS-10 2.123 350 30.00 DI - K9 MH-2027
11 LS-11 2.673 350 60.00 DI - K9 MH-2068
12 LS-12 0.44 200 60.00 DI - K9 MH-1725
13 LS-13 10.043 500 60.00 DI - K9 MH-1041
14 LS-14 1.551 250 60.00 DI - K9 MH-273
15 LS-15 5.258 400 597.40 DI - K9 MH-156
16 LS-16 0.825 200 76.53 DI - K9 MH-19
17 LS-17 0.385 200 570.00 DI - K9 MH-2082

4.3.16 Pipe Summary
Sewer Network Quantity Summary is shown below.

TABLE -4-13 : PIPE AND ITS LENGTH SUMMARY

SI.LNO Diameter (mm) Material Length (m)
1 200 HDPE REOO06kg/cn? 50923
2 250 HDPE PEOO 6kg/cnd 4820
3 300 HDPE PEOO 6kg/cnd 1489
4 350 HDPE REOO 6kg/cm 2846
S 400 HDPE REOO 6kg/cm 630
6 450 HDPE REOO06kg/cn? 1606
7 500 HDPE REOQO 6kg/cm 2087
8 700 HDPE REOO 6kg/cnd 24
9 800 HDPE REOO 6kg/cnd 66

Total Length (mts) 64491
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4.3.17 Design Summary
An abstract of the proposed wastewater collection system for the project is tabulated

below.

TABLE -4-14 : DETAILS OF THE DESIGN SUMMARY IN SOUTH AREA

Item Value Unit
Length of gravity collection system 64.491  km
Diameter range for gravity sewers 200 to 800 | mm
No of Lifting Stations 17(LS) No 6
Capacity of CETP 10.50 | MLD
Capacity of STP 4.00 MLD

LEGEND
A LIFTING STATION
@  MANHOLE
>  FLOW ARROW
PUMPING MAIN

FIGURE -4-7 : SEWERAGE SYSTEM CONCEPT DIAGRAM
4.3.18 Common Effluent Treatment Plant
Common Effluent Treatment Plant is proposed with secondary treatment followed by

tertiary treatment for reuse purpose. Secondary treatment of Sequential Batch Reactor
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Tedﬁngljogy is proposed. Tertiary treatment of Ultra Filtration followed by disinfection is

proposed.

4.3.19 Process Flow of Common Effluent Treatment Plant

The treatment plant consist of three stage process in broadly as follows:

a) Preliminary treatment units, consist of Screen Chamber, Oil and Grease trap and
Grit Chamber to remove the floating materials, oil, grease and settle able inorganic
solids.

b) Secondary treatment units, to reduce BOD and TSS consists of aeration, floc
formation and settling

c) Tertiary treatment units, consist of Pressure Sand Filter, Activated Carbon Filter

and Ultraviolet Disinfection to remove suspended solids, colloidal matter, bacteria

& viruses
Preliminary Secondary Tertiary
Treatment Treatment Treatment

FIGURE -4-8 : PROCESS FLOW OF CETP TREATMENT
4.3.20 Wastewater Inlet and Treated Effluent Quality
Wastewater Inlet quality and treated Effluent quality has been considered as follows.

TABLE -4-15 : WASTEWATER AND TREATED EFFLUENT QUALITY

System

S.No Parameters Unit Wastewater After After
Inlet Secondary Tertiary
Treatment Treatment
1 Design Temperature °C 20-35 20-35 20-35
2 pH @ 25° C 6-8.0 6-8.5 6-8.5
3 COD mg/I 5000 <50 <20
4 BOD @ 27°c for 5 days mg/| 200 <10 <5
5 Total Suspended Solids mg/l 250 <20 <5
6 Oil & Grease mg/| 10 10 5-10
7 Fecal Coliform MPN/100ml 1076 <230 <100
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4.3.21 Moving Bed Biofilm Reactor Technology
The Moving Bed Bio-reactor (MBBR) is an aerobic process with attached growth
which uses cylindrical shaped polyethylene carrier elements for biological growth.
The moving media increases the contact time between the bacteria and the
organics. Since the media has high porosity, it provides large surface area for
bacteria to attach and grow. MBBR does not require any return activated sludge
flow or backwashing. It has excellent characteristics for BOD/COD removal and
nitrification in all types of wastewaters. It is compact and requires comparatively
lesser space than the conventional system. Typical diagram of MBBR process is

shown in Figure.

Salient Features of the MBBR
Compact Footprint
Expandable

Durable non-clogging media

Stable Process

= =2 4 A4 -2

Lower sludge volume
1 Ease of operation
Advantages of MBBR over Conventional System
1 Consistently excellent effluent quality
1 Compact and small foot print and about 40 to 50 % less land requirement
9 Suitable for modular expansion and enhancement of capacity of existing plant.
1

Simple to operate, requiring significantly less operator attention and time

FIGURE -4-9 : SCHEMATIC OF MBBR PROCESS
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Biomass Carriers

1 Material: HDPE

1 Size: 10- 14 mm

1 Surface area: 500-800 m2/m3 of carriers

1 Geometry: Highly open external surface

=

FIGURE -4-10 : BIOMASS CARRIERS IN MBBR PROCESS

4.3.22 Tertiary Treatment 1 Ultra Filtration

Ultra-filtration treatment is a conditioning treatment given to clarified water from aerobic
treated sewage to remove the suspended solids, colloidal matter, bacteria & viruses. The
UF treatment technology provides effluent of low TSS & Turbidity and can be used as pre-
treatment for RO (Reverse Osmosis). The UF treatment facility can remove the turbidity
up to less than 1.0 NTU. Ultra-filtration is a physical separation process using membranes
with pore sizes in the range of 0.1 to 0.001 micron.

UF membranes are porous and allow only coarser solutes (macromolecules) to be
rejected. All types of microorganisms as viruses and bacteria and all types of particles can
be removed by this process. Since, the low molecular solutes are not retained by UF,
osmotic back pressure can be neglected and operating pressure is kept low as 50- 500
KPa.
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FIGURE -4-11 : ULTRA-FILTRATION

1 Removes pollutants such as proteins and other macromolecular compounds and

toxic non-degradable components
1 Separates heavy metals after complexation or precipitation

1 Separates components not readily degradable in sewage treatment effluents which

are subsequently recycled to the biological stage
1 Itis a pre-treatment step prior to reverse osmosis

1 Removes SS along with attached COD as a polishing step and avoiding secondary

clarification
4.3.23 Common Effluent Treatment Facilities

The Proposed CETPs shall receive flow from industries which includes effluent and waste

water.

1 Capacity of CETP i 10.50 MLD wastewater (3.5 MLD Phase -1)

Treated effluent from CETP shall be reused for AC cooling and horticulture. In addition,
excess treated water from CETP shall supply to the industries for process application.
CETP consists of 3 Steps process which includes Preliminary, Secondary and Tertiary
Treatment.

91 Preliminary treatment consists of Mechanical Screening with Oil water separation,
Grit Chamber, Equalization Tank, Fine Screen Channels, Oil and Grease Trap
Secondary treatment consists of Moving Bed Biofilm Reactor and Clariflocculator

Tertiary treatment consists of Ultra Filtration and Chlorination
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4.3.'24 Common Effluent Treatment Scheme: Wastewater
The Common Effluent Treatment Scheme and the salient features of the scheme are as

presented below. The typical process flow diagram is as follows:
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Typical Process flow diagram of Wastewater

Equalisation

Wastewater ‘ _,:k. / / |

\4
A\ 4

\ 4
\ 4

from. Mechanical Grit Fine _ Moving Bed
Industries  Screening CHAMBET Screen Oil and Bioreactors Flash
with Oil Grease Trap
P
| H «—
Reuse (AC Cooling) e | | | ’ < Ultrafiltration | .
Horticulture & RO Clariflocculator
Chlorination i
____________________ ->
Centrifuge
v
For Safe Sludge
Disposal Thickener

FIGURE 4-12: PROCESS FLOW DIAGRAM FOR CETP
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4.4 Storm Water Drainage System

4.4.1 Strategy for Design

The site has been analysed in the context of pre and post development of land with
respect to hydrological characteristics to achieve effective storm water management
of rainwater. The aim of storm water management and all designed elements will be
protection of the area from flooding during the monsoon period, conservation of the
natural water courses and nallahs from erosion and pollution, reduction of pollutant

loads and enhancement of the ecology and environment of the project area.

4.4.2 Catchment of Project Area

Figure 1 shows the location of the project area in the Google earth. The project area
of 10.29 sq.km located at Kopparthy near Kadapa, Andhra Pradesh. Natural gradient
in project area is South west to North East direction. Rainfall within the catchment
boundary (23.25 sqg.km) will contribute as runoff into the project area. Runoff flows

towards east direction and mix into the nalla/ water bodies.

Pabba@ufanw

'

anganapalle

LEGEND
PROJECT BOUNDARY AREA

{Cherlopalle

FIGURE 4-13 LOCATION OF THE PROJECT AREA IN GOOGLE EARTH
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4.4.3 Design Basis
The drainage design has taken into consideration the following factors:

1 Storm water drains are aligned to the carriageways following the proposed
road gradients, draining into the water bodies.

1 Proposed plot grading and direction of plot outfall has been considered in
estimating the runoff generation in a particular road stretch.

The main criteria followed in the design of the drainage system is

q Safe disposal of storm water that is collected from the roads, pavements,

medians, plots and other open/green areas.

9 Maintaining self-cleansing velocity within the drains so that there is no stagnant
water or silting.

1 Maximum flow of water with minimum cross sections.

The below figure shows schematic diagram of the process of Storm Water network
design followed.
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4.4.4 Design Criteria

4.4.4.1 Rainfall and run-off

The intensity of rainfall for the design of the storm water drainage network has been
determined considering the historical meteorological conditions. The design has been
based on analysis of the rainfall pattern and its distribution with respect to time and
intensity. The critical parameters that have been considered with respect to the rainfall

include frequency distribution, depth and duration.

4.4.4.2 Co-efficient of Runoff

The co-efficient of runoff is the factor of different types of land use. Based on the
permeability of the type of land use the value of C can be decided. So, higher the
permeability of the land, lower the C value and vice versa.

4.4.4.3 Imperviousness

The percentage of drainage area can be obtained from the records of a particular
drainage basin or City. In the absence of such data, standards can be followed.
Based on the land use, adopted coefficient of imperviousness for various land use of
this project is given in the Table 1.

TABLE 4-16 COEFFICIENT OF IMPERVIOUSNESS

S. Parameters Coefficient of
No. Imperviousness
1 Commercial and Industrial area 0.6-0.9
2 Residential area 0.6
3 Parks & Undeveloped areas including agricultural 0.2
areas

Source: CPHEEO Manual 2019

4.4.4.4 Time of Concentration

Time of concentration is made up of inlet time, the period required to establish run-off
and for water to flow from the most distant point in the drainage area to the drain, and
time of flow in the drain. The latter is readily estimated by hydraulic computations. Inlet
time is sometimes the most important factor in determining the probable run-off
particularly in small districts or in fairly large districts with steep slopes.

Time of concentration (Tc) is computed for each catchment to calculate the intensity
of rainfall for that catchment. The initial time of concentration calculated based on

Kirpich formula.
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ATION
d

=0.0078 (L)"0.77/s"0.385
Where, L= Flow length in feet and

s = Slope of catchment.
Ti = 0.01947 (L"3/H) ~0.385
Where, L = Flow length in m and
H = Elevation difference between catchment start point
& drain

inlet in m.

4.4.4.5 Storm Frequency

Considering status of the project area, Intensity of rainfall, availability of space for
constructing the drains and cost benefit analysis, the return period is finalized as:

For Storm Water Drains: Once in 2 years

4.4.4.6 Storm Water Discharge (Q)

The storm water flow discharge has been determined by using the rational method.
Q=10CIA

storm runoff in m3/hr

Where Q

C

runoff co-efficient
I = intensity of the rainfall in mm/hr
A = area of the drainage district in hectares

Manningdés formula is adopted for the design
V:lR2/3§/2
n

= AxV
Where, = Velocity in m/sec at partial flow condition

= Manningds Roughness coefficient
Hydraulic Radius (m)

= Slope of Hydraulic Gradient

= Flow rate in cumecs

>0 w3 s < O
I

= Cross sectional Area of pipe in sq. m.
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4.4.4.7 Rain fall Analysis
30 years (1991-2020) rainfall data of C.K.Dinne station at Kadapa District has been
used for the analysis.

4.4.4.7.1 Analysis by Gumbels method

For many predictable rainfaldl regions, studi
distribution can be ideally used to represent the rainfall Intensity Duration Frequency

(IDF) relation. However, for developing the model, one requires the maximum rainfall

series for various durations. Table 2 shows intensities from this method.

TABLE 4-17 RAINFALL ANALYSIS T GUMBELG METHOD

Duration (Minutes) Intensity (mm/hr)

2 Year 5 Year
5 247.03 307.68
10 155.58 193.78
15 118.72 147.86
20 97.99 122.05
25 84.44 105.17
30 74.77 93.13
35 67.46 84.03
40 61.71 76.87
45 57.05 71.06
50 53.18 66.24
55 49.90 62.16
60 47.09 58.65
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IDF Curves by Gumbel's method
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FIGURE 4-15 INTENSITY | DURATION T FREQUENCY VALUES FROM GUMBEL& METHOD

Finally, rainfall intensity for 2-year return period of 47.09 mm/hr has been adopted for

the design of storm water drainage system in the project area.

4.4.4.8 Free Board
The free board would vary from 0.1 m to 0.9 m depending on the size and type of drain
as recommended by Table 5.3 of CPHEEO Manual 2019.

4.4.4.9 Coefficient of Roughness
Manning's coefficient of roughness plays an important role in offering resistance for
the |liquid to flow on its surface. fAno value

drains as given in CPHEEO Manual 2019, which is tabulated at below table.

TABLE 4-18: COEFFICIENT OF ROUGHNESS

Type of Material Manni ngos

RCC Concrete 0.011

Source: CPHEEO Manual 2019
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