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Feasibility of reuse of waste staüilization pond effluents for irrigated agriculture
(96E-020) 1L; ; ° Ô;

Damasceno, S. (*), Campos, J.R.

Department of Hidraulics and Sanitation, São Carlos School of EngÍncering, University
of São Paulo, Brazil

Introduction

1'he reuse of wastewater for imgaüon is being encouraged as a meaiis of its adequate

dísposaL The necessity ofhigh quatíty waters for domesdc and industrial consumption hás
created the need for reuse of wastewalere, specialty m arid and semiarid regions. Several
countries make the reuse of wastewaters for imgated agncullure with success(l). The
reuse of wastewater for agricultuTaI puqposes offers several benefíts, where the most
important is Üie üicrease in the crop yield due to the expansion ofiirigated áreas.

Wastewater treatment, as well as the restrictions conceming type of crops irrigated wiüi
this water, have been shown to be very efíicient in reducing risks of descase transmission
m reuse systems. In tíús respect, the Worid Health Orgaiiization (WHO) recomended m
1989 some guidelüies aimed at the protection of public healüi m such sysleins focalizing
crop type to be imgated and Üie mtesünal nematodes and faecal colifonns concentrations
on water.

In general, the conventional wastewaler treaünent processes witíiout posterior

disiiifection, are not efficient for pathogenic organisms remorval. However, waste
stabilization pond syslems, besides BOD removal hás demonsü-ated to remove effectively
worms and a large number of bactéria and viruses, producing veiy high quaüty effluents

for Ímgatíon. This systcm of treatment is characterized mainly by high eí3Gciency, low
cost and simple operation. This system is highty indÍcated for urban sewage trcatment as

well as in rural áreas.
The purpose of Üus work is to study lhe feasibility of reuse of effiuents of a wasle
stabilizaüon pond system for Írrigation, keeping in view water quality recomended for this

use. This syslem consists of armerobic, facultative and maturation ponds.

Methods

Thc study was conduced on Ajapí wasle stabüizaüon pond s}/stein in Üic disüict of Rio
Claro (SP), Brazíl, which receives doinestic sewage produced by a populaüon of 3,000
inhabitânts. ïhis syslcm is sÏiowii in Üie JSgure below.

raw

waslewater

Q =1,000 m3/day 6h=4.55 day 9h=5,97 day 6h=5.97 day

FIGURE l: Símpüfíed sketch ofwaste stabílizaüon pond system

Sainples ofthe eíüuent were collected and anatysed for Üie pH value, alcalüúty, electrical

conductivíty, COD, BOD5, suspended solids, N, P, Ca, Mg, Na and heayy metais: Zn,
Pb, Cr, Cu, Cd, Ni, Mn and Fe which are Üie importaiit paraineters for the
characterization of irrigation waler. Atso sludge samples írom each pond were collecled

and analysed for heayy metal concentrations.
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Results 

The Table I shows lhe results o f average values obtained from lhe samples. 

TABLE 1: Pond tem effluent water ameters. 
Parameter Parameter Maximum 
(mg/1) V alue (mg/1) V alue 

COD 92 Mg 8.3 
BOD, 27 Na 43.9 
Suspended solids 73 C r ND 0.10 
Sodium adsorption ratio 6.86 Cu ND 0.20 
Total nitrogen 7 Mn 0.20 0.20 
Ammoniacal nilrogen 1.8 F e 0.37 5.00 
p 2.4 Ni ND 0.20 
Ca 73.6 Cd ND 0.01 
Alcalinity 58 Pb ND 5.00 
Electrical conductivity Zn ND 2.00 

(ms/rn) 36 
H 7.1 

ND: not detected 

As seen in Table 1, the effluent water quality is such that it can be utilized for inigation. 
The oligoelernent concentrations are lower than maxirnurn perrnissible concentrations for 
inigation and the olhers parameters also are in agreement wilh the pattems for wastewater 
inigations(1). The sodiurn adsorption ratio (SAR) shows acceptable value for inigation 
purposes. ht another study conducted on this same systern of ponds(2) concentrations of 
total coliforms for lhe effluent, before and after disinfection wilh ultraviolet radiation, 
were found to be 9,100 and 23/IOOml respectively. This result ftuther shows that lhe 
effluent wilhout disinfection can be used for agriculture as long as the guidelines 
proposed by the WHO are obeyed. ht lhe case of the disinfected effluent its unrestricted 
use should be pennitted for inigated agricullure. 
The sludges retained in these ponds a1so showed Iow concentrations of oligoelernent and 
thus, can also be applied to lhe soil on the oeasion of pond cleaning. · 
As a conclusion, one can state that this systern of ponds is very efficient for 1wastewater 
treatment and generates a very high quality effiuent for inigation. It can provide the water 
crop requirernents besides the essential nutrients like N, P and olhers shown in Tablel, 
leading to economy o f fertilizer and Iower production costs. 

(1) AYERS, R. S.; WESTCOT, D.W. A qualidade da água na agricultura. Campina 
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