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Quantity and quality assessment of rainwater extracted from the roof for
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Abstract

Roof rainwater harvesting is considered an important alternative source where contaminated surface and groundwater resources are limited or not
readily available. The aim of this study was to evaluate the quantity and quality of water extracted from rainwater harvesting systems for drinking
water production at Sari Agricultural Sciences and Natural Resources Umver51ty To investigate the potential for rainwater harvesting within the
university, one of the student dormitory buildings with a roof area of 850 m? and a capacity of 300 students was considered. Daily rainfall data of
Dasht-e Naz station in Sari in the period 2000 to 2018 were used as inputs of the water balance model to determine the appropriate volume of the
rainwater storage tank. Also, in order to evaluate the quality of water collected from the roof, sampling from the roof outlet and some important
physical, chemical and microbial parameters were measured. According to the results, the volume of the storage tank of 30 m® in the dormitory with
Volumetric and time rehablhty of 29 and 29.5 percent, respectively, was considered appropriate. The results showed that at the implementation of this
system, about 309 m’® of town water consumption will be saved annually. The results also show that the direct use of collected water for drinking
purposes is limited. Accordingly, according to the amount of water produced annually, it is recommended to use a UV system for disinfection and
microbial purification while using a sand tank to improve physical parameters (turbidity).

Keywords: IRWQI, Rainwater Harvesting System, Reliability, Water Saving, Water Balance Model.
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Table 1. Date and type of sampled parameters

Sar;lzilemg Type of parameters measured

2020/10/07 Physical and chemical parameters

2020/11/08 Physical and chemical parameters- Microbial parameters
2021/02/22 Physical and chemical parameters

2021/05/02 Physical and chemical parameters- Microbial parameters
2021/05/08 Microbial parameters
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Figure 4. Monthly overflow volume of a RWH system with 30 m® tank volume and 850 m’ roof area
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Figure 5. Monthly water used pattern with rainwater harvesting in the dormitory

Table 4. Measured means of important quality parameters of building roof runoff, international (WHO, 2004) and
national standards (Iran Department of Environment 2016; Iran Deputy for Strategic Supervision, 2010)

International Standard

National Standards

Water quality parameters Measured Mean

Drinking Water Drinking Water  Irrigation Water  Drain to surface water
pH 7.33 6.5-8.5 6.5-8.5 6-8.5 6.5-8.5
EC (us/cm) 113.2 300 1000 3000 -
BODS (mg.I") 14.02 5 3 100 30
COD (mg.l™) 28.5 15 - 200 60
Turbidity (NTU) 15.32 5 1 50 50
Nitrate (mg.1") 9.75 50 50 - 50
Phosphate (mg.1") 0.33 - - - 6
Sodium (mg.I"") 1.93 200 200 - -
Magnesium (mg.I™") 1.95 - 30 - 100
Calcium (mg.I™") 15 - 300 - 75
Chloride (mg.I™") 38.6 - 250 - 600
Bicarbonate (mg.1™") 22.72 - - - -
Total Coliform (#/100 mL) 630 0 50 1000 1000
Fecal Coliform (#/100 mL) 584 0 20 400 400

»  Manganese (ppb) 27.25 100 100 200 1000
g Zinc (ppb) 0.50 3000 3000 2000 2000
g  Copper (ppb) 0.61 1000 1000 200 1000
2 Cadmium (ppb) 0.014 3 3 10 100
E Lead (ppb) 4.16 10 10 500 1000

Iron (ppb) 17.5 - 300 5000 3000
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