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Waste Water Management

Issues:

• A large quantity is generated by 
urban buildings enters the surface 
water sources without appropriate 
treatment and creating global 
water pollution.

• Increase in the load on municipal 
water supply for non potable 
water requirement of buildings.
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423 Class I Cities and 499 Class II 
towns harboring population of 20 
Crores generate
about 26254 mld of wastewater of 
which only 6955
mld is treated.. (about 25%)
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Some glaring facts…..

• It costs Rs 5-6 per 1000 litres to supply treated water to us

• We pay Rs 2.20 per 1000 litres

• Cost will increase if pollution increases.

• Will cost Rs 30-40 per 1000 litres to take back sewage; treat 
it; dispose it. (Hardly pay)

• Cost increases as rivers/water supply sources get more 
polluted.

Source: Based on CSE findings
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Centralized
Partially Existing, High capital, O & M cost, Extremely difficult to implement-

Scale 

v/s

Decentralised

Cost-effective, implementable-(Neighborhood level, building level)

Role of buildings
Break  out of STP dependence/damage to water 

supply sources
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Waste Water Management in GRIHA

List of criteria Points for GRIHA

Criteria 20 Waste water treatment 2

Criteria 21
Water recycle and reuse (including 
rainwater) 

5
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Criteria-20: Waste water treatment

Intent:

• To provide facility for the treatment of 
waste-water generated in the 
building so as to have safe disposal 
and use of by-products. 
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Types of Waste Water Treatment Technology

Figure 1: Aerobic treatment system Figure 2 : Anaerobic treatment system

Figure 3 : Constructed wetland system (Root zone system
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Packaged System (suitable for small projects)

• The popular packaged systems are -
1. ENZOTECH (min. cap-10 KLD)
2. INDION New Generation Packaged Sewage Treatment Plant 

(NGPSTP)

Enzotech system Indion NGPSTP
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Comparative evaluation of various treatment options 

Type of 
system

Land requirement Level of technical expertise 
for O&M

Anaerobic 2 m2/m3 High technical input 
required

Aerobic 8 m2/m3 Moderate

Wetland 15 m2/m3 Low technical expertise 

Modified 
Aerobic 

(Packaged )

Varies 3 m2/m3 or even lesser for 
Membrane bio reactor (MBR) 

system 

Low technical expertise
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WASTEWATER TREATMENT TYPE SELECTION

• Calculate the quantity of waste water generated
• Select the appropriate treatment system type  based on 

quantity, land availability, capital costs, O & M, etc.

Black water – Sewage water from toilets
Grey water – Water from laundry, kitchen, sink, bathroom
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20.2 Compliance 

• 20.2.1 Narrative on the type of treatment system being 
employed. Drawings with specifications of the system 
indicating the capacity of water treated. 

• 20.2.2 Indicate the quantum of treated water generated 
along with the use/disposal steps

• 20.2.3 Provide the characteristics of waste -water and 
expected characteristics after treatment from the 
supplier.

• 20.2.4 Quality checking frequency and sampling plan of 
the treatment plant.
– Fill the table for Annual testing plan and frequency.

• 20.2.5 Narrative on disposal and reuse of other by –
products such as sludge.
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Water Quality Testing Standard
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• Example: IIT Kanpur
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Storm Water Management

ISSUES:

• Excessive run off of the rain 
water from the site and 
mixing with sewerage.

• Burden on municipal supply 
for non-potable application.



Site Planning…………………………………………………………………………………………………………………………………………. 17

Criteria-21: Water recycle and reuse (including 
rainwater)

Objective:

• To utilize the treated waste 
water and rainwater for 
various applications 
including groundwater 
recharge (where potable 
municipal water is normally 
used);
1. To reduce the load on 

municipal supplies 
2. To reduce load on city 

sewerage system and 
3. To improve the groundwater 

level.
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Need ?

• Urban areas increasingly facing water stress; even areas with 
high rainfall

• Reasons are many
- Overdrawing of underground water
- No replenishment of aquifers due to increase in impervious 
area, building on natural water catchment areas
- pollution of surface and underground water
- Sewage system: water consuming
- Water is under charged; leads to misuse  

Cherrapunji has water scarcity for 9 months in a year despite having 11,000 mm of 
annual rainfall
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Water balance

• Essential to get a holistic picture of water inputs and outputs 
coming from a site/building

• The objective is not to achieving 100% closure of the water 
balance, that is, where the inputs equal the outputs. Rather the
objective of developing a water balance is to obtain sufficient 
information about water usage to make decisions to reduce, 
reuse or recycle water.
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Water balance

Water requirement of the building

Occupancy and usage patterns

Wastewater

Cooling tower, water body etc.

Treated 
water

Type of vegetation, area,
climatic factors

Landscape
water demand

Ground
water

Surface water

Rainwater
Recharge

S
torage

Rainfall, surface, geology
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Reuse applications

• Landscaping/irrigation
• External washing
• WC flushing
• Cooling towers
• Water recharge

Confirm the quality of treated water (refer to local health 
standards/CPCB standards) before selecting the application type
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Rainwater Harvesting

� Rainwater can be harvested from roof tops, paved and unpaved 
areas, storm water drains, rainwater harvesting system include 
the following.
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Why Rain water harvesting/

• Why to harvest rain?

In areas where there is inadequate groundwater supply or surface
resources are either lacking or insufficient, rainwater harvesting offers an 
ideal solution.

Helps in utilising the primary source of water and prevent the runoff from 
going into sewer or storm drains, thereby reducing the load on treatment 
plants.

Reduces urban flooding.

Recharging water into the aquifers help in improving the quality of existing 
groundwater through dilution.
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Guidelines for Rain water harvesting 

• Various Components – Catchments, Coarse mesh, Gutter, 
Conduit, filter, storage.

• Types of Rainwater harvesting are storing and Recharging 
of water -
1. Subsurface geology
2. Rainfall

• Recharge can be done through – Dug wells, Bore wells, 
Recharge trenches and Recharge pits.

• Infiltration Techniques -
1. Sand Filter
2. Detention Basins ( Wet ponds, storm water wet lands, wet vault 

and storage tanks) 
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Methodology for Calculating Rainwater Harvesting Potential

• To calculate the amount of rainwater that can be collected 
in any detention basin, following two data are required –

1. Rainfall data for the particular location (IMD)
2. Area of catchments( includes site, soft area, hard area, roof top)
3. Runoff coefficient for each surface (roof, paver, gravel, forest, 

field, court, lawn and water)

Total quantity of rainfall collected (kilolitre) 
= Rainfall (m) x Area of each catchment surface (m2) x Run-off 

co-efficient of surface type…. Equation-1

• Losses during and after collection due to evaporation and 
percolation are subtracted from the collection figure
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Storage sizing

� STEP 1: Calculate rainwater availability from roof top (monthly and 
cumulative)

� STEP 2: Establish water requirements and needed reliability
� As supplemental source
� For all purposes / only certain purposes
� Calculate water requirements (monthly and cumulative)

� STEP 3: Size storage capacity
Desirable storage size: 
Maximum Difference 
between cumulative 
availability and 
Requirements

ALTERNATIVE: Connect the harvested water to the supply sump

Sizing storage capacity
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Types of recharging

For further details refer Manual on Artificial Recharge of Ground water, Central Ground Water Board 
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21.1 Commitment

• 21.1.1 Provide necessary treatment of waste - water for 
achieving the desired composition for various applications.

• 21.1.2 Implement rainwater harvesting and storage systems 
depending on the site-specific conditions. All necessary 
steps to prevent possible contamination of ground water by 
rainwater harvesting should be taken (design requirements 
as per Central Ground Water Board). This is a mandatory 
requirement. 

• 21.1.3 Reuse the treated wastewater and rainwater for 
meeting the building water and irrigation demand. 

• 21.1.4 Recharge the surplus water (after reuse) into the 
aquifer. 
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Calculation for RWH potential
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Rainfall
(in mm)

Rainfall 
(in m)

Run off from 
paved area

Run-off 
from soft 
area

From roof 
top

Total runoff 
volume(m3)

January 51.6 0.0516 147.62 24.23 119.75 291.60
February 48.1 0.0481 137.61 22.59 111.63 271.82
March 51.3 0.0513 146.77 24.09 119.05 289.91
April 17.3 0.0173 49.49 8.12 40.15 97.77
May 36.2 0.0362 103.57 17.00 84.01 204.57
June 225 0.225 643.71 105.66 522.16 1271.53
July 718.6 0.7186 2055.86 337.45 1667.65 4060.97
August 734 0.734 2099.92 344.69 1703.39 4148.00

September 321.7 0.3217 920.36 151.07 746.57 1818.00
October 47.5 0.0475 135.89 22.31 110.23 268.43
November 11.3 0.0113 32.33 5.31 26.22 63.86
December 23.2 0.0232 66.37 10.89 53.84 131.11
TOTAL 5304.65 12917.57
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Run-off coefficient of various surfaces

Table 21.1 Run – off coefficient for surplus 
rainwater Surface type 

Run-off 
coefficient 

Roofs conventional 0.95 

Concrete/kota paving 0.95 

Gravel 0.75 

Brick Paving 0.85 

Vegetation 

1%–3%
3%–10% 

>10% 

0.20 
0.25 
0.30 
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Water reuse datasheet
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Input for water reuse data sheet

• Quantity of water treated = 85% of total building water demand  

• Quantity of water harvested = Calculated from Equation-1

• Water requirement of the building = Calculated in Criteria-11

• Landscape water demand = Calculated in Criteria-10

• Water reused for building = Depends on proposed arrangement (dual 
plumbing for flushing, water for cooling tower/ water body etc)

• Water reused for landscape = Treated water/ Rain water used for Irrigation

• Water recharged = depends on site ground water level, soil strata and 
rainwater available after reuse etc.

• Water reuse = (water reuse for building + reused for landscape) / (water 
demand for building + landscape) x 100

• Water recharge(%) = water recharge/ water harvested x 100
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Compliance 

• 21.2.1: Narrative along with drawings and specifications of the 
type of treatment and harvesting system being employed.

• 21.2.2 Drawings indicating the specifications of dual plumbing 
system.

• 21.2.3 Documents indicating the projected quality of water, as 
per specifications. 

• 21.2.4 Drawings with specifications of the systems, along with 
delivery lines, indicating the capacity of water treated and 
harvested.

• 21.2.5 Calculation sheet (Table 21.2 – water reuse data sheet) 
representing the total quantity of water treated and harvested 
and the amount being used for different applications including 
use within the building, landscape, and fraction recharged into 
ground.
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Compliance 

• 21.2.6 Details of filtration system to show that adequate 
preventative measures are being taken to avoid 
contamination of aquifer by the recharged rainwater 
(mandatory).
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Different types of filters

Rain water yield (Rain water yield (litreslitres per year) = per year) = 

Roof Area (mRoof Area (m22) x Annual Rainfall (mm) x Run) x Annual Rainfall (mm) x Run--Off coefficient x Filter EfficiencyOff coefficient x Filter Efficiency

Swale
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Appraisal (maximum point – 5)

Sr. No. Measures Remarks

1 Annual water reuse of 25% 1 Point

2 Annual water reuse of 50% 1 Point

3 Annual water reuse of 75 % 1 Point

4 Recharge of surplus rain water into aquifer 2 Points
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II Session II

Solid Waste Management
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Conventional Use of Solid Waste

ISSUES:

Maximum % of landfill is occupied by construction waste…

• Our objectives for construction waste management are –
(i) to reduce the generation of construction waste, 
(ii) to maximize reuse and recycling and 
(iii) to reduce the intake of mixed construction waste at landfills. 

SWM => Waste Reduction => Reduce load on landfill
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Solid Waste Management in GRIHA

List of criteria Points for GRIHA

Criteria 22 Reduction in waste during construction 2

Criteria 23 Efficient Waste Segregation 2

Criteria 24 Storage & Disposal of waste 2

Criteria 25 Resource Recovery from waste 2
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Conventional Practice
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GRIHA Practice
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Criterion-22: Reduction in waste during construction
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Objective 

• To ensure 
maximum 
resource 
recovery and 
safe disposal of 
wastes 
generated 
during 
construction, 
and to reduce 
the burden on 
the landfill. 



Site Planning…………………………………………………………………………………………………………………………………………. 46

Methods to reduce construction waste 

• A certain part of the site should be reserved for storing construction waste.

• Effort should be made to ensure that at least 20-25% of construction waste should be 
reused on site.

• There are various steps that can be taken at the design stage to minimize the 
generation of construction waste:

– Designs should be checked to see that there has been no over specification of 
materials. The extra material becomes waste on site.

– The design should be sized according to the sizing of the material available. 
This reduces the amount of waste generated. Material ordered in standard 
sizes reduces site cutting and wastage.

– Materials should be stored in a weather proof shed. Construction material 
when exposed to weather conditions disintegrates and is unusable. This then 
becomes waste. 

– Harmful and toxic liquid state chemicals should be kept away from drains and 
water sources.
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22.1 Commitment

• 22.1.1 Employ measures to segregate the waste on-site into 
inert, chemical or hazardous wastes. 

• 22.1.2 Recycle the unused chemical/ hazardous wastes such 
as oil, paint, batteries, and asbestos. 

• 22.1.3 Inert waste to be disposed off by municipal 
corporation/local bodies at landfill sites. 
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Example_CWGV

Storage of empty 
drums of admixture

Garbage storage for 
labour camp waste

Use if 
wastewater for 
sprinkling on 
materials

Reuse of reinforcement 
scrap

Garbage storage for 
labour camp waste

Specified pits for 
cement 
contaminated slurry
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22.2 Compliance 

• 22.2.1 Narrative indicating the quantum of waste generated 
during the construction activity, and the storage facility for 
segregated inert and hazardous waste before recycling and 
disposal.

• 22.2.2 Layout (showing the location) and photo of the storage 
facility for segregated inert and hazardous waste. The capacity 
of the storage facility has to be provided. 
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Criterion 23: Efficient waste segregation 
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Criterion 23: Efficient waste segregation 

Objective
• To promote the segregation of waste for efficient resource 

recovery.

• Estimation of waste generation as per the standard of 0.5 
kg per person per day.
1. Organic waste = 0.1 kg/ person/ day (green colour bin)
2. Remaining waste = Distributed among rest of the bins



Site Planning…………………………………………………………………………………………………………………………………………. 53

Example_CWGV
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23.1 Commitment 

• 23.1.1 Use different coloured bins for the collection of 
different categories of waste from the building.
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23.2 Compliance

• 23.2.1 Narrative along with photographs/plan indicating space, locations and 
capacity for multi-coloured bins.
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23.3 Appraisal (maximum points – 2 )

23.3.1 Provision of multi-coloured bins for waste segregation at 
source (2 points).
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Criterion 24: Storage and disposal of wastes 
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Objective

• To prevent the mixing 
up of segregated 
waste before 
processing or disposal.
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• 24.1 Commitment 
• 24.1.1 Allocate a separate space for the collected wasted 

before transferring it to the recycling/disposal stations. 

• 24.2 Compliance
• 24.2.1 Narrative along with photographs / plan indicating space,

locations, and capacity of the storage area.

• 24.3 Appraisal (maximum points – 2)
• 24.3.1 Provision of spaced for hygienic storage of segregated 

waste (2 points).
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Criterion 25: Resource recovery from waste 
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Objective 

• To maximize the recovery of resources from the recyclable and biodegradable 
waste and to reduce the burden on landfills. 
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25.1 Commitment 

• 25.1.1 Employ resource recovery systems for biodegradable 
waste as per the Solid Waste Management and Handling 
Rules, 2000 of the MoEF. 

• 25.1.2 Arrangement for recycling of waste through local 
dealers. 
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Figure 1: Scheme of TEAM digester with six acidification reactors (acidification 
phase) and a UASB unit (methanation phase).

Figure 2: A 1.5 tpd biomass based biogas plant adapted for urban solid waste 
built in North Karnataka
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25.2 Compliance 

• 25.2.1 Narrative indicating the plan and arrangement with local 
dealers for recycling of materials generated. 

• 25.2.2 Details of plan and design of the waste treatment plant 
along with capacity for the disposal of biodegradable waste. 

• 25.2.3 Narrative indicating the generation and reuse of by-
products from the waste treatment plant. 
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Underlying principle

� Pre-cycle – avoid 
the waste

� 5 R’s (Not 3R’s!)
� Refuse
� Reduce
� Reuse
� Recycle
� Reinvent
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• Reinvent (example)
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Thank You

Hina Zia
hzia@teri.res.in

All the presentations are copyright of GRIHA.  It can not be printed or presented 
without permission of GRIHA Secretariat. 


