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1.0 Introduction  
This technical briefing accompanies the Delta Greenhouse Water Supply: Risks & Options project report. 
This report assessed four alternatives to the use of potable water for greenhouse production in Delta and 
indicated that rainwater collection and storage had the highest feasibility. This briefing was prepared to 
model the design needs to satisfy water demand for a typical 10-hectare (ha) greenhouse under tomato 
production. This modelling can be used as a tool by greenhouse operators to better understand the capital 
and operational requirements of implementing and maintaining a rainwater collection and storage system. 

1.1 Water Catchment versus Demand 
Average monthly precipitation data was compiled for the Delta area and used to calculate the amount of 
rainwater that could be collected per operation. This figure was then compared to the monthly water 
demand that is required by the greenhouse crops. Additional scenarios for “drought year” and “atypical dry 
summer – 2015” were used to model for future hotter and drier conditions1. Real greenhouse water 
demand data was used to model catchment capacity versus usage. The purpose of this modeling is to 
provide a baseline of information and to present producers with data to inform operational decision-
making around seasonal water management strategies that could be implemented to mitigate potable 
water supply disruption risks. 

1.2 Three Precipitation Scenarios 
Three scenarios were used to explore the design requirements for the storage system (Table 1). 

1) Precipitation normals in the Delta area for 1981-2010: This averaged 927 mm/yr.
2) A typical dry summer: Data from 2015 was used to model extreme dry summer conditions.
3) Annual drought: A 15% reduction in precipitation for each month, as compared to the 1981-2010

precipitation normal was used to model a drier year.

Table 1. Monthly precipitation for three scenarios in Delta, BC. 

1 Precipitation from calendar year 2015 was used to model the dry year conditions. That year had drier summer and wetter winter than average. 
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1.3 Water Catchment and Potential Storage Balance for Tomato Crop 
A representative 10-hectare tomato-producing greenhouse’s average monthly irrigation demand and annual precipitation data for all three 
scenarios was used to explore catchment potential and net water balance (Table 2).  

Table 2. Water balance catchment potential and net water balance for 10 hectare tomato crop under all three scenarios. 
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Figure 1. Potential rainwater harvest vs. monthly water demand for a representative tomato crop in Delta. 
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2.0 Design of Precipitation Catchment and Storage Capacity 

2.1 Rainwater Catchment and Storage Best Practices 
The following design and operational best practices are recommended: 

• In a rainwater collection system for a 10-hectare facility, water is channeled from the glass roof 
and stored in a central lined pond (300 m x 50 m x 3 m). Passive mechanical agitation via a 
recirculation pump, set 1 m above the pond bottom, is used to minimize microbial growth by 
maintaining a minimum turbulent flow.

• Once settling has occurred, the pumped water is treated via sand filtration and a UV or ozonation 
system to reduce particulates and potential pathogen loading, prior to entering storage tanks.

• Tank covers can be used and/or chemical dosing of chempricide or quaternary ammonia can be 
applied to maintain water quality.

• The tanks are fitted with dual-source plumbing for both MV potable water and the rainwater 
holding pond.

• When ready for use, the water enters day storage tanks within the greenhouse, which include a 
heat exchanger to bring water temperatures above 16oC and may also include additional chemical 
dosing for disinfection and/or pH adjustment.

• A post-fertigation mixing tank and sand filtration followed by UV and/or chlorine dioxide is also 
typically employed.

• The holding pond should be emptied once a year so that the sediment can be scrubbed or 
vacuumed out to prevent build up. This can occur at the end of the summer or the end of the 
growing season when levels in the pond are lowest.

2.2 Balancing Seasonal Precipitation with Irrigation Demand 
Measuring water catchment against water demand can help to illustrate the potential excess or deficit of 
water monthly. Table 3 rearranges the year to start at the month of October, when a new precipitation 
season begins. It is assumed that potable water would be available until at least June, at which point water 
use restrictions are imposed (for the purpose of this modelling). The average water demand for July, 
August, and September crop production therefore represents the greatest gap in precipitation supply vs 
irrigation needs over the course of the year. These three months of water demand amount to: 

Scenario 1: Average year:  38,283 m3 

Scenario 2: Atypical dry summer: 38,013 m3 

Scenario 3: Annual drought: 39,787 m3 

Therefore, planning for the storage and use of maximized capacity (40,000 m3) would provide adequate 
capacity to offset about three months of water supply disruptions during peak water use demand. A 
rainwater collection and storage system designed for a 10 ha site would be able to store 40,000 m3 

of excess precipitation in the fall, winter and early spring when precipitation exceeds real-time demand, 
thus creating the opportunity to utilize more captured water and less potable water. 
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Table 3. Model of water usage for potable and stored water for a 10 hectare tomato greenhouse  
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3.0 Economic Analysis and Return on Investment 

3.1 Opportunity Cost of Water Storage Area versus Cultivation Area 

The opportunity cost of building a rainwater catchment and storage facility on 1.5 ha must consider the net 
profit that would otherwise be achieved from building out that area and undertaking crop production. 

A decent net profit for a typical greenhouse vine crop can range from $80,000 - $140,000 per ha per year2. 
Therefore, 1.5 ha would amount to $120,000 - $210,000 per year. On the other hand, by using rainwater 
there would be less potable water that would need to be purchased, which can be calculated as follows 
(Table 4): 

Table 4. Estimated annual water costs for tomato crops over 10 ha. 

Crop 32,000 m3 at $0.96/m3 Remaining m3at $1.48/ m3 Total cost of water per year 
Tomatoes $30,720 $136,456 $167,176 

Annual deficits of water, representing the amount of water required to be purchased with a rainwater 
catchment and storage system and associated cost savings are as follows (Table 5). 

Table 5. Potential annual water cost savings using a rainwater catchment and storage system. 

Scenario 
Months with potable 

water top-ups 
Total m3 of potable 

water required 
Total cost of water 

per year 
Total water savings 

per year 

1: Average Year March to June 38,161 $39,838 $127,338 

2: Atypical Dry Summer April to June 46,180 $51,706 $115,470 

3: Annual Drought March to June 41,791 $45,210 $121,966 

Therefore, the amount of savings accrued per year is within the range that would be obtained in net crop 
revenues through additional buildout of 1.5 ha of land. 

It is worth noting that the investment in water capture and storage infrastructure also provides risk 
mitigation during a non-planned potable water shortage event. For example, in a situation without backup 
storage of water, the 10-hectare facility could lose an entire crop if potable water were restricted during 
extreme drought conditions, which would have massive financial implications. 

3.2 Capital and Operational Costs 

Capital costs are anticipated to range from $600,000-$700,000 for a typical 10-hectare greenhouse, plus 
operational and water treatment costs of about $15,000 per year (Table 6 and Table 7). 

2 Exact figures are difficult to obtain as these details are rarely shared by greenhouse operators. This range is derived from 
communications with greenhouse producers and reviewing existing literature such as The Economics of Production and 
Marketing of Greenhouse Crops in Alberta, 2013.  

https://www1.agric.gov.ab.ca/$department/deptdocs.nsf/ba3468a2a8681f69872569d60073fde1/f8f368ee190c07cb872583360054f784/$FILE/2011GreenhouseCOP.pdf%20.
https://www1.agric.gov.ab.ca/$department/deptdocs.nsf/ba3468a2a8681f69872569d60073fde1/f8f368ee190c07cb872583360054f784/$FILE/2011GreenhouseCOP.pdf%20.
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Table 6. Infrastructure cost estimates for a rainwater collection and storage system for a 10 ha greenhouse. 

Equipment Cost 
Materials and labour to construct holding pond $ 500,000 

Round storage tanks & installation  $ 75,000 

Round storage tank covers  $ 11,800 
Round storage tank plumbing $ 10,000 

Reservoir/holding pond plumbing $ 5,000 
Pump and associated plumbing $ 5,000 
Sand filter and UV (or ozone) treatment3 $ 10,000 

Total  $ 616,800 
 
The Operational Expenditures (OPEX) associated with a rainwater collection and storage system includes 
maintenance technician labour, energy, water quality testing and disinfection chemicals (Table 7).  
 

Table 7. Operational cost estimates for a rainwater collection and storage system for a ten hectare greenhouse. 

Item Annual Costs 
Maintenance/repair $8,000 

Energy  $4,000 
Water quality testing and chemicals $3,000 

Total $15,000 

 

3.3 Breakeven Analysis 
 
It is assumed that no loans or financing would be required to install the rainwater catchment system. If 
they were required, additional considerations for interest rates would need to be factored into the return 
on investment. Similarly, breakeven analysis does not factor in depreciation and/or tax implications.  At an 
initial capital expenditure (CAPEX) of approximately $617,000 in Year 1 and an estimated operating 
expenditure (OPEX) of $15,000/year, and an average savings of $122,000 (average savings from Table 5) it 
will take approximately 5-6 years to breakeven and start to achieve a return on the investment (Table 8). 
 
Table 8. Breakeven Analysis for Investment into Rainwater Collection System 

Breakeven Analysis Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 
CAPEX ($) $617,000 $0 $0 $0 $0 $0 
OPEX ($) $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 

Average savings ($) $122,000 $122,000 $122,000 $122,000 $122,000 $122,000 

BALANCE  ($510,000) ($403,000) ($296,000) ($189,000) ($82,000) $25,000 
 

 
3 Fresh Water Systems UV purification systems for industrial operations.  

https://www.freshwatersystems.com/products/sanitron-s10-000c-166-gpm-ultraviolet-water-purifier?variant=13249434812459
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