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Volume 2
Wastewater use in agriculture

{@ World Health
W= Organization

WHO 2006

FAO 1992

Health guidelines for the use
of wastewater in agriculture
and aguaculture
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t r l I S t Principales riesgos para la salud humana derivados del riego de hortalizas con aguas residuales
Fig. 3. Relationship between stool samples positive for Ascaris species in the

population of western Jerusalem and the availability of vegetables and salad Riesgos del trabajo * parasitos como Agricultores/ Contacto con agua
crops irrigated with raw wastewater in Jerusalem, 1935-19824 (contacto) helmithos, ascaris y trabajadores de de riego y suelos
40 anquilostomas campo contaminados
e Enfermedades
diarreicas, e Nifos que juegan e Contacto con agua
8 de riego y suelos
(%] a
g - Properly functioning wastewater treatment is a prerequisite  comaminados
@ Exposicion a
§ Supply of wastewater-irrigated gue causan comezon mercado suelos
2 %L vegetables suspended y ampollas en las contaminados
.§ manos y los pies durante la
o o e Problemas de ufias cosecha
2 2 Supply of wastewater-irrigated como koiloniquias e lavadode
@ vegetables reintroduced -
Q (uias con forma de verduras en aguas
2 15 cuchara) residuales
g- HESLHIEERGERRSS o Principalmente e Consumidoresde e Comer verduras
) con el consumo infecciones verduras contaminadas,
3 10 bacterianas y virales especialmente las
& Wastewater como el célera, la que se comen
2 irrigation of 3 fiebre tifoidea. | d
5 vegetables g iebre tifoidea, la crudas
< hepatitis Ay la e Nifios que juegan e Chupado dela
. % enteritis viral, que en la plantacién tierra
causan
principalmente
diarrea.

*Redrawn from reference £ used with permission.

WHO 1989

e Parasitos como
helmithos/ascaris

FAO 2012
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The situation in the highlands of the Lurin River

Dams and reservoirs are used to store rainwater
—> Water for irrigation and human consumption
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Drinking water
sources

« Dams and Lagoons
«  Springs
«  Chacras (traditional

trenches to increase
infiltration of rainwater)

«  Wells (ground water)

Abastecimiento de agua en la vivienda 2017
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Drinking water in the
upper basin

Water Quality
Chemical:
* no critical remarks

Microbiological:

« with critical observations such
as bacteria, viruses, parasites
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Lurin Basin: Water
supply in the home

— High connection rate to
the public water supply
system in the highland
villages

- In the lowland the
connection rate is very
low

- Overall, the connection
to public water supply is
improvable
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Sanitation

*  Public Network

«  Septic Tank

e Latrine

*  Open Defecation
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Servicio Higiénico que tiene la vivienda 2017 5

m Otro

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

Letrina ( con tratamiento)
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M Pozo séptico, tangue séptico o biodigestor

M Red publica de desagiie fuera de la vivienda, pero dentro de la edificacion

W Red pL’Jinca de desagilie dentro de la vivienda
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@/ Sewer connection

trust

- The connection rate to
the public sewer system

2>
is improvable (only 20- \2\\%‘0\
60 % in the catchment

area)
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Sewer connection of homes

Infiltration into the aquifer:
—> Indirect Reuse
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trust Wastewater Management

WWTP in the catchment
area ' =~

« WWTP Cieneguilla: 120 L/s &7
« WWTP Manchay: 60 L/s
o WWTP José Galvez: 100 L/s

« WWTP San Bartolo: 0.8 — 1.7 m3¥/s

 50% of households not connected %'%Oo
to a PTAR (200,000 inhabitants),
PTAR Lurin protected
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/@ \— Potential for wastewater reuse
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/& \— SUNASS 2015: WWTP is not WWTP in the watershed
trust working properly
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« WWTP Cieneguilla: 120 L/s

« WWTP Manchay: 60 L/s

« WWTP José Galvez: 100 L/s

« WWTP San Bartolo: 0.8-1.7 m®/s

San Bartolo
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Conclusions |

« The water and sanitation situation needs to be improved througho
« The situation is different in the highlands and the lowlands
« Simple and economical systems are needed

 Thereis a reuse of wastewater with direct and indirect treatment with
different qualities

* There are good and bad examples for wastewater treatment
—> Proper planning is necessary (some plants are non-operable)
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Drinking Water Management Results

1. The drinking water in the upper part of the Lurin Valley has a good physical
and chemical composition, but is microbiologically contaminated

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

3. The water of the Lurin River has a high percentage of wastewater

4. Groundwater and drinking water from the lower Lurin Valley have good
physical-chemical 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 Lurin Valley 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 lower Lurin Valley 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 aquifer
e recharge / Soil-Aquifer Treatment

8% 13%

Increase the amount of groundwater extraction

Rivers and Lakes

= Groundwater

Improvement of the quality of the subterranean passage

8%
Spring Water

Barrier against seawater intrusion

. Aquifer recharge
management
" Filtrating galleries

62%
Suitable hydrogeologlcal conditions Example: Share of potable water sources in Germany

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

Pre-treatment of toxic wastewater from industry
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Integral concept in
Lurin without expensive

technology

Lurin Basin :

=5-100 %

!

Proportion of purified wastewater in river
water or infiltrated

Conventional :
Proportion of wastewater cleaned
in the river water or infiltrated

=5-50%
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\‘..-» General process, alternative with activated sludge
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disinfection
phosphorus removal > }—>
wastewater screen sand- & grease primary sedimentation ~ biological treatment secondary sedimentation advanced treatment aeration slow sand filter well river
frap o soapanne v ' oA o v |
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—| — | | R - £ ) S “ennmnrmnnren W
AR P N 1 o * * + + @ +
<« | B B M
l l activated sludge : NN J 7
recirculation : N\
1
landfill > sludge treatment | ¢——— | N O\ v s
1
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agriculture

I a N

Wastewater Treatment Soil Aquifer Treatment
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Economic concept with trickling filter

Plastic media

Trickling filter

Top VIew AN g S [V EE Sprinkler on top of a trickling filter filled with plastic media A lv
(Sindelfingen, Germany)

wastewater o . . H H . .
denitrification sedimentation §ed|mentat|on
|
— /// ~—|sand and grease |~ — — — —
trap
screen

Lava rocks

\—~ landfill recirculation
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Capactity Development in Peru
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(S WWTP Jose Galvez
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Location of PTAR Jose Galvez
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@ WWTP Jose Galvez: new design
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denitrification b W T AT {\ : B
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sedimentation "
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Trickling filter
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rapid sand filter %/ s
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recharge area

e
.

X
Gae gle Eart-h

I ZW d e c 25 n {O‘I'T —— I o ong G R w
ﬂ(IT Tachnologlazentrum t d Isy internat i‘l; nal ey PABSCH & PARTNER .PP nd Forschung o

Karlsruher Institut fdr Technologie Wasser Hydromet GLOBALE RESSOURCE WASSER




N
trust

Case Study: Tupicocha

e  Community located in the upper basin of the Lurin River
e ~3200 m above sea level

« ~ 800 inhabitants (population center)

« The main income of the population is agriculture

« Water supply infrastructure (pipes to the Ururi lagoon)

« \Wastewater is collected in a sewer system and disposed of or used for irrigation during the dry
season without treatment
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Pilot Plant: Drinking Water Treatment

Q =0.1-0.4 m¥h

—_—

V,, = 600L Rinsing Water
Storage Tank

R | Y - - - —r
g.f:l[l;;:i)n: \/2 ;3;2)(/)h|_) : e Gravel Filter
4 | g A=0.04m?
LB He12m
[
| I

Existing dringking water pipeline

Slow Sand Filter
A=1.2 m?
H=0.8m
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Pilot plant: Wastewater Treatment

Denitrification Sedimentation

Shaft

construction
with filter and QZU <‘

Trickling Filter

inlet pum =0,1 m*/h

— —
Vpy = 0,52 m3 Vsp =0,39 m?

4 v
o ____ Activated
sluyge
Excess sludge

Sludge water

Vs =0,87 m?

@ Nitrate-rich drainage

QRF = 4,2 Qp, activatedsludge Slow Sand Filter

= 0,42 m3/h GEFDROERT VOM
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Case Study: Tupicocha
trust o

»  Construction of both pilot plants (from March 2020) « Practical training for JASS operators in the
*  Pilot plant monitoring operation of drinking water and wastewater
—  Physical parameters (on site: pH, conductivity, turbidity, treatment systems
temperature, efc.) » Training workshops on Municipal Technical
—  Chemical parameters (in situ: COD, NH,-N, NO4-N, Ptot,

Assistance (ATM) for municipal officials
and Sanitation Management Board (JASS)

Activities with the community on water care
and water quality control in the home

efc.)
—  Biological parameters (measurement in Germany, TZW)

»  Preparation of operation and maintenance manual
for drinking water and wastewater treatment
systems
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Conclusions — Water Treatment

« The implementation of a wastewater management requires the
participation of different actors

« Solving wastewater management problems is a long-term process

 ltis important and necessary to plan for adequate WWTPs and to
protect biological WWTPs from toxic substances or inhibitory shocks from industr

 Inthe Lurin River Basin there is an opportunity for the management of aquifer recharge
Pre-requirements:
 Adequate water quality, especially if effluent from the PTAR is used;
 Pre-treatment of toxic waste water from industry
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