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Thesis:

• Compared to centrally-supplied water, 

harvesting systems viewed as expensive, 

unreliable

• They remain a good hedge against water 

supply shortage or interruption, and a viable 

source in underserved areas

• Knowledge and system cost remain the most 

significant barriers to wide-spread adoption

Discussion:

• Harvesting system components and costs

• Cost comparisons

• Efficacy analyses

• Conclusions and parting thoughts



Components

PUMP, PIPING, 

TREATMENT
ELECTRICAL, 

CONTROLS

STORAGE



Components

Pump Works

Collection and Overflow

Filtering & 

Treatment

Controller

Storage – can take nearly any shape, size

Pumpworks



Storage – small systems



Storage – large systems

Pre-cast, CIP concrete

Modular Vault (plastic)

Fiberglass (FRP)

Ponds/Lakes



• Household/commercial scale, potable 

water

• Non-passive: electrically powered 

pump system and water quality 

treatment to emulate centrally 

supplied water

• Most suitable for areas with 

reasonable precipitation pattern –

storage typically sized for 2 weeks of 

water demand

• ‘Integrated’ systems have automated 

fail-over/fail-back interface valve to 

primary domestic supply (where 

present)

Context for Cost Comparison:



Costs

USD 20,000 – 100,000+

10 – 200+ m3 storage



Costs

USD 1,500 – 3,000+

2 – 10 m3 storage

USD 20,000 – 100,000+

10 – 200+ m3 storage



Storage Costs

Ponds/Lakes
$17 - 35/m3



Costs Comparison – Centralized Supplies



Costs Comparison



Costs Comparison – Centralized vs. Alternates

Larger integrated 
systems



Costs Comparison – Centralized vs. Alternates, Retail



Costs Comparison – Centralized vs. Alternates, Retail

Harvesting has high relative value in areas with:

• Poor quality centralized water supplies

• Untreated well water as primary domestic 
supply



Hypothetical: economic 
value not calculated

Costs Comparison – vs. broad supply disruption



So, how well do they work?

• Utilization: % of total water demands met

• Reliability: % of days water demands are fully met

• Efficiency: % of total precipitation captured.  Represents reduction in flows to stormwater 

infrastructure (urban applications)

Harvesting System Efficacy/ 

Performance Metrics



⧫ 100 m3 Cistern (25 mm precip)

⧫ 200 m3 Cistern (50 mm precip)

Cistern Level Variation & Overflows

4,000 m2 Roof Area, 13,000 litres/day Demand

Atlanta, 2008

100 m3 Cistern (25 mm precip)                      

Spreadsheet Data in Gallons
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Predominantly 
arid climate 
west of 
approx. 100°
longitude

San Francisco ~ 500 mm per year
Philadelphia ~ 1,000 mm per year

Atlanta ~ 1,200 mm per yearLos Angeles ~ 300 mm per year



Overall water demands met by system:

➢ Non-linear with respect to cistern size

➢ Significantly dependent on regularity of precipitation

➢ Short-duration, high-intensity storm events typically reduces Utilization

▪ 100 m3 Cistern (25 mm precip.)

▪ 200 m3 Cistern (50 mm precip.)



Daily demands met by system:

➢ Non-linear with respect to cistern size

➢ Significantly dependent on regularity of precipitation

➢ Short-duration, high-intensity storm events typically reduces Reliability

▪ 100 m3 Cistern (25 mm precip.)

▪ 200 m3 Cistern (50 mm precip.)



Overall stormwater flows captured by system:

➢ Non-linear with respect to cistern size

➢ Less dependent on regularity of precipitation

➢ Good performance for stormwater control across varied 

precipitation profiles

▪ 100 m3 Cistern (25 mm precip.)

▪ 200 m3 Cistern (50 mm precip.)



▪ 100 m3 Cistern (25 mm precip.)

▪ 200 m3 Cistern (50 mm precip.)

▪ 100 m3 Cistern (25 mm precip.)

▪ 200 m3 Cistern (50 mm precip.)

▪100 m3 Cistern (25 mm precip)

▪200 m3 Cistern (50 mm precip)



Conclusions and parting 

thoughts:
• Significant benefits where centrally managed water 

supplies are stressed or of low quality

• Stresses on water supplies increasing from

• Population growth and urbanization

• Developing nations  increased demands

• System mis-management and under-maintenance

• Climate change

• Lack of awareness, appreciation, and education

• Poor pricing practices, low perceived value of centrally-supplied 

water

• Significant benefits for disconnected or underserved 

communities

• Harvesting system efficacy f (precipitation pattern)

• Water supply systems seldom consider ‘true’ cost of 

centrally supplied water

• Consider ‘use hierarchy’ in system design

• Harvesting dates to the beginnings of humanity – so why 

not now?



Thank you!
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