Sustainable Water Management scheme for the
Negin Safari Park
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Occupation - Animal husbandry
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Occupation - Carpet weaving
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Occupation - Agriculture
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CONTEXT

Difficulty in finding grazing land for

flocks No platform to sell handicraft Youth migrating to city

B

forcing community into Sedentism Decline in sale Lack of people to take care of flock
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PROBLEM STATEMENT

World resource institute : water resource graph in 20 years

ratio of withdrawals
to supply

Low (< 10%)

Low to medium (10-20%)
[ Medium to high (20-40%)
M High (40-80%)
I Extremely high (>80%)
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PROBLEM STATEMENT - Drought
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depression contoversies and animals
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PROBLEM STATEMENT

Tourist influx statistics versus annual rainfall for March 2017 - March 2018
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PROBLEM STATEMENT

Urban water management challenge : Water quality considered as a binary entity
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RESEARCH QUESTION

What sustainable water management scheme is possible for the Negin project, and what is its
potential in the built environment?
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RESEARCH QUESTION

What sustainable water management scheme is possible for the Negin project, and what is its
potential in the built environment?
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Water statistics and technologies Impact on built form
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SITE LOCATION - 23.4 Km from city of Firoozabad

Site (200 Ha)

Existing ..
Qonstruction

Watershed

Unpaved road

A Road connecting to the City




RELATIVITY CHART

Accommodation
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WATER STATISTICS

Daily water demand : 19m?

Animal holding
3.4%
Children's farm
1.1%

Mosque

2.1%
Greenhouse
2.6%
Restaurant
13.6%

Bird and butterfly garden
2.3%

Public toilet

3.0%

Veterinary and dog holding
5.9%

Lodge and staff
65.8%
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WATER STATISTICS

Potable water demand Non- Potable water demand
(Consumptive use) (Non-Consumptive use)
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WATER STATISTICS

@ Light greywater

@ Dark greywater

@ Black water
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WATER TECHNOLOGIES - Sourcing water

RENNEIED Ground water

Harvesting Air to water
Harvesting
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WATER TECHNOLOGIES - Sourcing water

FEllb e Ground water

Harvesting Air to water
Harvesting

_______________________________

Water collected Water quality

_______________________________

26



WATER TECHNOLOGIES - Rooftop rainwater
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WATER TECHNOLOGIES - Sourcing water

Rainwater

Harvesting

Fog harvesting -

Metal organic framework - 801
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WATER TECHNOLOGIES - Sourcing water

Rainwater

Ground water

Air to water

Harvesting

Harvesting

Closed greenhouse
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WATER TECHNOLOGIES - Closed greenhouse

Rainwater

Harvesting

Fog harvesting

Metal Organic framework - 80 1

Air to water
Harvesting
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WATER TECHNOLOGIES - Closed greenhouse
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WATER TECHNOLOGIES - Parts of closed greenhouse

Lower section for growth of crops
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WATER TECHNOLOGIES - Parts of closed greenhouse

Upper roof area
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WATER TECHNOLOGIES - Parts of closed greenhouse

Heat exchanger

20 - 35° C Indoor temperature
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WATER TECHNOLOGIES - Closed greenhouse

Water sprinklers
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WATER TECHNOLOGIES - Closed greenhouse

Hot air rises up
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WATER TECHNOLOGIES - Closed greenhouse
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WATER TECHNOLOGIES - Closed greenhouse

Cool air drops down
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WATER TECHNOLOGIES - Closed greenhouse
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WATER TECHNOLOGIES - Waste water treatment

Rotating biological contractor

Constructed wetland . e:g et
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Treatment Blackwater

Treatment
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WATER TECHNOLOGIES - Waste water treatment

Rotating biological contractor
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Grey water

WATER TECHNOLOGIES - Membrane bioreactor
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WATER TECHNOLOGIES - Waste water treatment

Greywater

Treatment Blackwater
Treatment

Constructed wetland
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WATER TECHNOLOGIES - Waste water treatment

Greywater
Treatment Blackwater

Treatment
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WATER TECHNOLOGIES - Constructed wetland

Horizontal sub surface flow
constructed wetland for
Effluent from a 3 chamber removal organic load
septic tank post removal of
suspended solids

Vertical sub surface flow
constructed wetland for
oxidation and nitrification
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Water management scheme - concept

Sourced Water Water quality
quality demand

Drinking wate

a h Drai 5Q " 4
Greenhouse Draihage: 58 water ge: 58

Greenhouse: 583 I

Landscape irrigation: 178
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Water management scheme - Quantified water demand

Drinking wate

Landscape irrigation: 178
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Closed greenhouse
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Closed greenhouse
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Rainwater harvesting

B Rainwater catchment N
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Rainwater harvesting - Roof design
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Rainwater harvesting - Roof design
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Rainwater harvesting - Roof design
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Rainwater harvesting - Roof design
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Membrane bioreactor

B Membrane bioreactor N
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Constructed wetland

1. Septic tank
2. Horizontal subsurface flow constructed wetland
3. Vertical subsurface flow constructed wetland

4. Storage tank
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Conclusion

Drinking wate

[ Greenhouse condensation: 379 Condensed water storage: Washbasins: 602

Excess: 447

/ Waterloss:1,443|
/ / Laundry: 920'
ey 4

Cleaning: 419 [

/7 Outdoor cleaning: 1,045

Flushing: 1,148 I

I Blackwater harvesting: 1,148 Constructed wetland: 1,149 I

Greenhouse: 583
- Greenhouse Drainage: 58 water storage: 58 I

Landscape irrigation: 178

Sustainable water management scheme

AL g

Impact on built form
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The world business council has stated that business cannot survive in a society
that thirsts and business is part of the solution and its potential is driven by
engagement.
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