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Project Area: 604.65 Ha

Existing situation: 2020

The Case:
The study uses Rosslyn Estate, an upmarket and low densi-
ty neighbourhood north of Nairobi CBD as a demonstrative 
case. The estate has a current population of 1,200 people (300 
households), occupying 604.65 Hectares, which translates to 
0.2 ha per household given the current occupancy. The building 
profile is that of a single dwelling unit per plot, which, together 
with service buildings and driveways create a 40% building foot-
print. Collectively, the estate has a built/open space ratio of 1:2, 
meaning that 50 out of the 75 ha of the total available land area 
is open. Precipitation in the area is 1,038mm annually.

Early adopter scenario
Starting from a current population of 1,200 people, the estate 
is estimated to have a population increase to 1,507 people by 
2020.
By 2020, the household numbers would increase form the cur-
rent 300 to an estimated 377 which will require an additonal 77 
plots of 0.1 Hectares each to buld their dwellings on.
By 2020, an additional of 7.7.Hectares of land will have to be 
coverted from other uses such as agricultural or mixed use 
to residential so as to accomodate new dwellins for the new 
popu;ation of 1,507 people.

Major requirements by 2050:
By 2050, 4,201 people or 1,050 households will be housed in 
the Rosslyn Estate.  
Average Water Demand Per Household Per Day = 4 m3

Average Water Demand Per Household Per Year = 1460 m3

Total Water Demand Per Year = 442,380 m3

Runoff Collection Potential = 38,071,064.3 m3

Supplus Water= 38,026,826.3 m3

Assumptions:
Available land will remain constant at a minimum plot of 0.1 Ha
Pop. growth of 3.87% is sustained
Increase of built density from 6.3% to 10.3%.
Increase of roof and hard surface catchment area to 1,444,661.79m²  
Increase in demand to 1,533,000 m3

Required storage is 2,299,500 m3 

Innovations:
1. Building roofs designed as water catchments 
2. Compound open spaces landscaped as water sponges 
3. Garden ponds designed as water retention and bio-cleansing
4. Paved spaces designed as semi-pervious basins to capture and dis-
charge excess water discharge into ground acquirers
5. Neigbourhood open and greens spaces designed to integrate wet-
lands and serve as ecosystems and carbon sinks

Early adopter: 2035

Rossyln Neighbouring Estates

Situation as at by 2018:
Current situation with regards to rain water is:
• Roof-catchment rain water yield potential of 4m3 per HH
• Capacity of building foundation reservoir is 10m3 per HH
• Hard surface-generated storm water is 676 perm3 ha
• Storm water absorption and ground discharge capacity of 
landscaped areas is 2,037,000m3 annually.
• Total neighbourhood area with potential for establishment of 
wetlands

Late adopter scenario
By 2035 the population of the estate would have almost doubled 
from the current 1,200 people to almost 2,376 people. There 
would be a dire need for an additional 29.4 Hectares to settle 
the new population.
By 2035, the household numbers would increase form the cur-
rent 300 to an estimated 594 which will require an additional of 
294 plots to build their dwellings on.

Early adopter: 2050

Population changes:
Current = 1,200 people
2020 = 1,507 people
2035 = 2,376 people
2050 = 4,201 people

Household numbers:
Current = 300
2020 = 377
2035 = 594
2050 = 1050

NOTE: The colour codes used are standard physical planning colour codes used in Kenya

Extra households:
Current = 0
2020 = 77
2035 = 217
2050 = 456

Extra residential:
Current = 0 Ha
2020 = 7.7 Ha
2035 = 21.7 Ha
2050 = 45.6 Ha

STUDY TITLE:
Integrating Water Harvesting Options in Low-Density Residential 
Estates: A case study of Rosslyn Estate, Nairobi City County.
VISION:
To build climate-adaptive cities through rain water harvesting 
and use. 
CONCEPTS:
CLIMATE-ADAPTIVE URBAN DEVELOPMENT: An urban plan-
ning and development approach that seeks to draw on assets 
furnished by nature and associated intrinsic values. 
URBAN SPONGE-SCAPES: At the macro-scale, urban neigh-
bourhoods are incorporated into a complex system that inte-
grates a networks of interconnected and pervious urban spaces.
WATER-ABSORBENT BUILDINGS: At the micro-level, buildings 
and building curtilage are designed, landscaped and construct-
ed such a way as to enhance their instrumentality. 
PROBLEM STATEMENT:
Water supplied to Nairobi by dams is about 525,000 m3/day, 
which is not sufficient for the city of over 3 million. Stormwater is 
a wasted resource in Nairobi as such the city could meet 86% of 
its water demand from RWH if 30% of rainfall were harnessed.
The study area has experienced an upsurge of properly planned 
residential establishments. Surface runoff has remained widely 
untapped by the local residents.

Areas per home in Square Metres
Section Areas in 

SQM
Depth 
(m)

Volume

Roof catchment 315.857
Filtration pool 84.216 1 84.216
Water collection 
point

145.153 6.6 958

Hard surfaces 1,354.650
Garden and 
lawns

1,742.59

Total 3642.466
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Non-adopter: 2050

Non-adopter: 2050
By 2050, the estate is projected to have a population of 4,201 
people from the current 1,200 people.
By 2050, the household numbers would increase form the cur-
rent 300 to an estimated 1050 which will require an additional of 
750 plots to build their dwellings on.
By 2050, an additional of 45.6 Hectares of land will be required 
to settle this new population. However due to limitations on land 
of just 3.6 Hectares available for settling.
The planning standards in the estate only allow for low density 
residential development on minimum of 0.1 Hectare plots.

These are rendered isometric, cross-section and elevation 
views of the whole study area.

These are rendered isometric, cross-section and perspective 
views of the proposed recreational park.

These are cross-section and elevation views of the proposed 
recreational park.

These are different views of sections of the study area showing 
the existing situation.

These are rendered isometric and cross-section views of the 
proposed water collection, treatment and pumping complex.

These are rendered elevation and cross-section views of the 
proposed water collection, treatment and pumping complex.
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Plot boundaries

The Part Development Plan is a park located to the south west 
of the site. The recreational park will be established on a gently 
sloping parcel of land. The park will be accessed from Redhill 
road to the south and the residential access road. It has a foun-
tain at the centre to give a focal point and sense of direction to 
the park users. The park greenery and tree varieties will be irri-
gated by water collected from the nearby collection complex.

The Part Development Plan is a water collection, treatment and 
pumping complex located to the South West of the site. The sur-
face runoff and storm water gets collected from various soft and 
hard surfaces in storage tanks. The collected water is treated on 
site in the treatment station. The treated water is stored in huge 
storage tanks before being pumped to domestic storage tanks in 
the gated communities and households within the site.


