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Kenya Site
Selection

Why the Kiambu-Juja corridor fits controlled aquaculture,
research-led system integration, and repeatable inland
deployment.

00 [/ ABSTRACT

Why Kiambu and Juja Fit
Controlled Aquaculture

The strategic deployment of high-intensity aquaculture systems in East Africa is no longer peripheral to
food security. Kenya faces a structural aquatic-protein deficit in which projected demand of roughly
540,000 metric tonnes clashes with domestic production of approximately 161,000 MT. This paper
gives a technical and logistical justification for selecting the Kiambu-Juja corridor as the first
research-first base for controlled aquaculture.

Juja offers a peri-urban advantage: it avoids the space constraints and high costs of the Nairobi core
while retaining access to the capital's demand, infrastructure, talent, finance, and service ecosystem. Its
proximity to Jomo Kenyatta University of Agriculture and Technology creates a pipeline of technical
labor and collaborative research capacity that a remote farm site cannot easily replicate.

The site-selection thesis is not that Juja is perfect. It is that Juja scores unusually well across the
variables that matter most for high-intensity aquaculture: market proximity, grid resilience, water
security, talent density, logistics access, and a regulatory environment already oriented toward agrotech

and climate-smart agriculture.
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01 [/ REGIONAL

IMPERATIVE

Kenya's Role in the East
African Blue Economy

Kenya's position in the East African food system is defined by integration, urban growth, and a rising

need for technology to overcome production bottlenecks. Agriculture contributes roughly 21 percent

directly to GDP, but the fisheries and aquaculture sub-sector remains underdeveloped at about 0.6

percent. That discrepancy represents an industrialization opportunity.

NATIONAL DEMAND VERSUS CURRENT SUPPLY

Kenya fish demand gap

600k -

540,000 MT

500k -

400k -

300k -+

200k -+

metric tonnes

100k -

0 -

Projected demand

161,000 MT
_ 35'904 o
] |
Current production Aquaculture output

The transition from capture fisheries to culture fisheries is pushed by the decline of wild stocks. Lake

Victoria has historically been the primary fish source for the region, but output has been pressured by

overfishing, pollution, and weak regulation. As Kenya's population trends upward and urbanizes

rapidly, demand for fresh, healthy white protein is rising faster than traditional systems can respond.
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Why RAS Changes the Site
Logic

Traditional earthen ponds are common but low-productivity, with indicative yields around 200 kg per
year for a 300 m2 pond and high exposure to environmental variation. Recirculating Aquaculture
Systems can achieve densities 30 to 50 times higher than conventional ponds, producing up to 7,000
kg in the same 300 m?2 footprint. The site decision therefore shifts from rural land availability alone to

infrastructure reliability.

POND VERSUS RAS PRODUCTIVITY FOOTPRINT
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Controlled aquaculture functions as a high-precision life-support system. Water is continuously filtered
and reused, reducing total water usage by up to 99 percent. The core process is biofiltration: ammonia
from fish metabolism is converted to nitrite and then nitrate by nitrifying bacteria. The process is
sensitive to pH, temperature, dissolved oxygen, alkalinity, and the stability of circulation.

RAS parameter Target for tilapia-oriented systems Site implication

Dissolved oxygen >=5.0 mg/L Power and aeration cannot fail silently

pH 7.0-8.4 Water source and alkalinity management
matter

Temperature 27 C target zone Climate and shed design affect operating cost

TAN <0.03mg/L Biofilter stability determines carrying capacity

Alkalinity 100-200 mg/L as CaCO3 Requires predictable water chemistry

For RAS, site selection is not mainly about empty land. It 1s about
reliable life-support inputs.

AQUALABS RESEARCH //



03 !/ / SITE CRITERTIA

A Weighted Industrial
Requirement

Site selection for modern aquaculture must move beyond anecdotal suitability and toward a weighted
matrix of industrial requirements. For controlled systems, the primary factors are infrastructure
reliability, market proximity, water security, human capital, service density, and regulatory clarity.

PERI-URBAN CORRIDOR VERSUS REMOTE SITE

Why the peri-urban corridor wins
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Electricity is the most critical operational input. RAS must power mechanical filters, biofilters, UV
sterilizers, aeration pumps, monitoring devices, and backup alarms continuously. A site must be
assessed not only for the presence of power lines, but for substation capacity and blackout history.
Water is similarly critical: RAS is water-efficient, but it needs secure initial fill, periodic exchange, and
predictable chemistry.

Logistics also determine margin. The facility must be close enough to major consumption hubs to
support fresh-to-market delivery, and close enough to feed, fingerling, equipment, and water-treatment
suppliers to avoid excessive working-capital buffers. Finally, complex filtration and sensor arrays
require technical labor; proximity to universities, TVETS, and industrial service firms is a real operating
advantage.
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The Peri-Urban Advantage

Kiambu County, particularly the Juja sub-county, represents a strategic middle ground between the
high-cost, high-density Nairobi core and remote rural sites with weaker infrastructure. Juja sits in the
Upper Midland zone at roughly 1,300 to 1,500 meters above sea level, giving it a temperate climate
that can support tilapia-oriented controlled systems without the extremes of hotter lowlands or colder
highlands.

Juja's landscape is better suited to industrial sheds and tank arrays than the steep, dissected terrain of
some highland areas. Under Kiambu's county zoning logic, Juja sits in a growth zone with moderate fees
and available land while remaining inside the primary infrastructure corridor. This matters because a
research base needs space for iteration, not only production tanks.

Zone Examples Site-selection meaning

Zone A Thika, Ruiru, Kiambu Town Strong infrastructure, higher fees and denser
competition for space

Zone B Juja, Kikuyu, Limuru, Githunguri Growth areas with moderate fees, land access, and
corridor infrastructure

Zone C Lari, Gatundu Lower fees but weaker industrial density and longer
service loops

The county's development strategy emphasizes infrastructure, water connectivity, agriculture,
agrotech, and industrial hubs along the Thika Road corridor. That makes Juja a plausible place to
integrate technology and farming without fighting the constraints of a fully urban site.
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Power and Water Make the
Site Bankable

The bankability of a controlled aquaculture site is determined by utility resilience. The Juja Road
electricity transmission substation underwent a major modernization project between 2014 and 2018,
replacing aged infrastructure with modern gas-insulated switchgear and raising transmission and
distribution capacity from 255 MVA to 360 MVA. A 2022 evaluation reported a 90 percent
improvement in reliability.

Water security has also improved through the Karimenu II Dam, a Vision 2030 flagship project
commissioned in 2022. The dam is designed to supply 70 million liters of water daily to Gatundu, Juja,
Ruiru, and parts of Nairobi, with a reservoir capacity of 26.4 million cubic meters. For a research-first
base, this improves the ability to run consistent experimental cycles.

Infrastructure component Technical specification Impact on Juja operations
Juja Road Substation 360 MVA capacity; 90% reliability Continuous power for RAS life support
gain

Karimenu Il Dam 70,000 m3/day treated output Reliable bulk water for high-density
systems

Juja Farm Road 31 km paved road project Improved input and output logistics

Kenyatta Road offtake 4,000 m3/day dedicated supply Localized water security around Juja
farms
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The JKUAT Effect

The unique value proposition of Juja is the presence of Jomo Kenyatta University of Agriculture and
Technology. A research-first aquaculture base requires more than land and water; it requires a brain
trust of engineers, biologists, water scientists, data people, and technicians who can translate a
biological farm into an engineered operating system.

JKUAT asset Relevance to controlled aquaculture

Engineering and biosystems Pipeline for agricultural, bio-systems, water, environmental, and mechatronic
programs talent

Research laboratories Support for microbiology, molecular biology, water resource monitoring, and

fish-health work
Equipment maintenance capacity Local repair and calibration pathway for sensors, probes, and controllers

Technology-transfer culture Existing basis for industry-academia collaboration and international
partnerships

This university effect reduces learning-curve costs. It gives a new base access to interns, graduates,

laboratory services, research partners, and maintenance capacity that would be much harder to

assemble in a remote production-first farm. It also supports the Aqualabs thesis that the first site should

be a research institution and operating prototype, not just a fish shed.
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Same-Day Nairobi Access

Juja's proximity to Nairobi is a central driver of its selection. Nairobi is the largest concentrated fish
market in Kenya, and metropolitan consumers show a strong preference for fresh over frozen fish.
Current supply from Lake Victoria must travel roughly 350-400 km, adding transport cost, spoilage
risk, and cold-chain dependence. Juja allows same-day harvest-to-market delivery into supermarkets,
hotels, restaurants, institutions, and roadside retail channels.

The Thika Superhighway also places Juja inside a dense agricultural and industrial supply chain. Feed

manufacturers, water-treatment firms, logistics providers, equipment suppliers, and financial services

are closer than they would be for a remote site. This proximity matters because controlled aquaculture
is an input- and service-dependent operating model.

The regulatory path is also manageable. Large aquaculture facilities must comply with the
Environmental Management and Coordination Act through the NEMA process. For an RAS facility,
the EIA focus is likely to include waste disposal, sludge use, water abstraction, biosecurity, and
prevention of fish escape into waterways. Kiambu's climate-smart agriculture orientation improves the
case for a well-designed, low-discharge facility.
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A Location Template for

Expansion

Selection principle Rule of thumb

Why it matters

Logistics-hub corridor Within 5 km of a major highway and 50 km
of a tier-1 city

Grid-resilience score Audit substation capacity, blackout history,
and backup requirements

Talent-density radius Within 30 minutes of a technical university
or strong TVET

Water-security At least two independent water sources

redundancy

Service ecosystem Nearby suppliers for water treatment,

pumps, electrical, cold chain

Protects margin through input and
output access

RAS stock can die within minutes if life
support fails

Supports repairs, monitoring, and
research iteration

Protects against drought, outages, and
treatment interruptions

Reduces downtime and spare-parts
dependence

The Juja decision should be treated as a repeatable site-selection

model, not a one-off location preference.

The justification for selecting the Kiambu-Juja corridor is grounded in convergence: modernizing

power infrastructure, improved water security, corridor logistics, a technical university, and access to

Nairobi's high-value market. The model established here prioritizes logistical corridors, grid resilience,

water redundancy, and talent density as the core requirements for future Aqualabs expansion.

By using Juja as a research-first base, Aqualabs can turn the challenges of climate change, protein

demand, and fragmented aquaculture infrastructure into a controlled blueprint for inland aquaculture

deployment across Kenya and eventually other African corridors.
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