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Wastewater use in agriculture
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Fig. 3. Relationship between stool samples positive for Ascaris species in the
population of western Jerusalem and the availability of vegetables and salad
crops irrigated with raw wastewater in Jerusalem, 1935-1982+
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*Redrawn from reference £ used with permission.
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Safe reuse of treated wastewatel

Principales riesgos para la salud humana derivados del riegoattalizas con aguas residuales
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The situation in the highlands of theinRiver

Dams and reservoirs are used to store rainwater
A Water for irrigation and human consumption
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Abastecimiento de agua en la vivienda 2017

Drinking water ...
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Drinking water in the
upper basin

Water Quality
Chemical:
A no critical remarks

Microbiological:

A with critical observations s - =+
as bacteria, viruses, paraSgmss
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LurinBasin: Water
supply in the home

A Highconnectionrate to
the publicwater supply
systemin the highland
villages

A Inthe lowlandthe
connectionrate isvery
low

A Overallthe connection
to publicwater supplyis
improvable
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m Otro

m Campo abierto o al aire libre
M Rio, acequia, canal o similar
B Pozo ciego o negro

Letrina ( con tratamiento)

. . Servicio Higiénico que tiene la vivienda 2017 5
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@ Sewer connection
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A Theconnectionrate to
the publicsewersystem
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Isimprovable(only 20- \é\\%\
60 % inthe catchment
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Sewer connection of homes

Infiltration into the aquifer:
A Indirect Reuse
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WWTP Iithe catchment ;
area %—jﬁ..a ‘
A WWTP Cieneguilla: 120 L/s ﬁ"ﬁ
A WWTP Manchay: 60 L/s .“
A WWTP José Galvez: 100 L/s @ :
A WWTP San Bartolo:i0187 m3/s

A 50% of households not connecte®
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to a PTAR (200,000 inhabitants),
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Conclusions |

The water and sanitation situation needs to be improve
The situation is different in the highlands and the lowlan@
Simple and economical systems are needed

There Is a reuse of wastewater with direct and indirect treatmel
different qualities

There are good and bad examples for wastewater treatment
A Proper planning is necessary (some plantsoger aioie)
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Drinking Water Management Results

1. The drinking water in thapper partof the LurinValley has a good physical
and chemical composition, but is microbiologically contaminated

2. To ensure the quality of drinking water in tbpper LurinValley, additional
treatment with sand filtration and subsequent chlorination is necessary

3. The water of theLurinRiver has a high percentage of wastewater

4. Groundwater and drinking water from tHewer LurinValley have good
physicalchemical and microbiological quality, but traces of anthropogenic
substances have been found in groundwater
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Wastewater Management Results

1. The aquifer in the_urinValley is fed by filtered river water.

2. Infiltrated river water or treated wastewater is effectively cleaned by passing
through the soil.

3. In order to ensure the quality of the groundwater of the lovierrinValley in the
long term, wastewater treatment is necessary.

4. Itis proposed to use the treated wastewater also for managed aquifer recharge.
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t\"t Perspective: Management of aquife
[L135 recharge / SeAquifer Treatment

8% 13%

Increase the amount of groundwater extraction Rivers and Lakes

= Groundwater

Improvement of the quality of the subterranean
Spring Water

Barrier against seawater intrusion _ Aquifer recharge
manaoement

" Filtrating galleries

62%

Suitable hydrogeological conditions Example Shareof potablewater sourcesn Germany

Adeqguate water quality, especially if effluent from an WWTP is used

Pretreatment of toxic wastewater from industry
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Integral concept in A —
Lurinwithoutexpensive Proportion of purified wastewater in rive

water or infiltrated

technology = 5-100 %

Conventional

Proportion of wastewater cleaned
in the river water or infiltrated
=5-50 %
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(Sindelfingen, Germany)
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Economic concept with trickling filter
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Capactitypevelopment in Peru
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(S WWTP Jose Galvez
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Locationof PTAR Jose Galvez
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Case Studytupicocha

Community located in the upper basihuririRever
~ 3200 m above sea level

~ 800 inhabitants (population center)

The main income of the population is agriculture
Water supply infrastructure (pipesioutii@goon)

Wastewater is collected in a sewer system and disposed of or used for irrigation duri
season without treatment
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Pilot Plant: Drinking Water Treatmen

Q =0.10.4 m3h
BN o

S Vs, = 6001 Rinsing Water

= Storage Tank
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t\‘-'~ t Pilot plantWastewatefreatment

.— Denitrification Sedimentation

Shaft
construction
with filter and Qzu <
inlet = 0,1 m¥h
—
—

TricklingFilter

Vpon= 0,52 m?3 ’ Vgg= 0,39 m3

Aa +
e Activated
sl%dge
Excessludge

Sludgewater

Qab = QZu

Vgg= 0,87 m3| —» g=0,1 m/h

@ Nitrate-rich drainage

QRF =4,2 Q,, activated sludge Slow Sand Filter

= 0,42 m?’/h GEFORDERT VOM
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€ Case Study: Tupicocha
trust Yo P

A Construction of both pilot plants (from March®2@@tical training for JASS operators in the
A Pilot plant monitoring operation of drinking water and wastewate
i Physical parameters (on site: pH, conductivity, turbidiyfréatment systems

~ temperature,etc) A Training workshops on Municipal Technica
| gtf;e)mlca' parameters (in situ: CQIDL, NN, Ptot, Assistance (ATM) for municipal officials
| \/\S‘nd Sanitation Management Board (JASS

I Biological parameters (measurement in Germany, TZ

A Preparation of operation and maintenance Aarfigiivities with the community on water care
for drinking water and wastewater treatment ~&nd water quality control in the home
systems
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Conclusions-Water Treatment

A The implementation of a wastewater management requ
participation of different actors

Solving wastewater management problemstisrenlpngcess

A |
A It is important and necessary to plan for adequate WWTPs and%e
protect biological WWTPs from toxic substances or inhibitory shocks
A

In the_urinRiver Basin there is an opportunity for the management of aquifer recharge
Prerequirements:
A Adequate water quality, especially if effluent from the PTAR is used;
A Pretreatment of toxic waste water from industry
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Contact:
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