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CHARACTERISTICS OF TREATMENT PLANT SEWAGE SLUDGE

v' Semi-solid waste that has been separated from wastewater by way of
various treatment processes

v Directly resulting from the treatment of wastewater in a wastewater
treatment plant ( WWTP)

Composition of treatment plant sewage sludge
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CHARACTERISTICS OF TREATMENT PLANT SEWAGE SLUDGE

v' Composition of sewage sludge from treatment plants is no different from
the rest of organic amendments used in agriculture

Nitrogen, Phosphorus and Potassium content of some
organic products
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CARACTERISTICS OF TREATMENT PLANT SEWAGE SLUDGE

Agricultural recycling of biosolids makes it
possible for waste to be turned into aresource

WASTE
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PRODUCTION AND DISPOSAL OF TREATMENT PLANT SEWAGE SLUDGE

Production of biosolids in Europe

t DM year

Austria | 266,100
Belgium | 102,566
Denmark | 140,021
Finland | 147,000
France i 910,255
Germany [ B 2,059,351
Greece | 125,977
Ireland | 42,147
ltaly i 1,070,080
Luxembourg 7,750
Netherland i 550,000
Spain I 759,915
Sweeden i 210,000
United Kingdom [ 1,544,919
Bulgaria | 29,987
Czech Republic | 220,700
Hungary | 128,380
Poland 1 523,674
Romania | 137,145
Slovenia | 19,434
Slovakia | 54,780

TOTAL tDM/ Year 9,050,181

Source: WRC and RPA for the European Commission
2010



PRODUCTION AND DISPOSAL OF TREATMENT PLANT SEWAGE SLUDGE

Production of biosolids in Spain

. Production Biosolids
Autonomous Community t DM/year

Production of biosolids in Spain:

Andalusia B 3,713

T - 28527 759,915 t DM / year
Asturias | 9,997 3,039,660 t WM / year
Balearic Islands I 20,333

Canary Islands | 16,910

Cantabria I 21,021

Castile and Le6n I 22,045

Castile-La Mancha B 56,000

Catalonia B 136,738

Valencian Autonomous Community - 99,839

Extremadura B 36,000

Galicia I 18,195

Madrid Autonomous Community B 105,250

Murcia B 25,450

Navarre | 7,300

Basque Country P 37,347

La Rioja 5,250

TOTAL t DM/ year 759,915







PRODUCTION AND DISPOSAL OF TREATMENT PLANT SEWAGE SLUDGE

SEWAGE SLUDGE

FROM WWTP FOR

DISPOSAL

WATER CONTENT

=80%

TRANSPORTATIO
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LAND
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SLUDGE POST-
TREATMENT
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THERMAL
DRYING

CONTROLLED
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Main alternatives in biosolids management

ADVANTAGES:
* LOWER COST
* NUTRIENTS ADDED TO SOIL
DISADVANTAGES:
* CONDITIONED BY WEATHER
* POSSIBLEODOR EMISSIONS

ADVANTAGES:

* SLUDGEIS STABILIZED

* REDUCED LEVEL OF PATHOGENIC ORGANISMS
DISADVANTAGES:

* HIGHER TREATMENT COST

* REQUIRES ADDITION OF BROWN MATERIALS

ADVANTAGES:
* REDUCED WATER CONTENT IN SLUDGE
* CAN USE FOR ENERGY GENERATION
DISADVANTAGES:
* HIGH TREATMENT COST (GREATER THAN COMPOSTING)
* REQUIRES PROGRAMMED MAINTENANCE SHUTDOWNS

ADVANTAGES:

* GOOD OPTION WHEN NO OTHER OPTION IS FEASIBLE
DISADVANTAGES:

* SLUDGE CANNOT BE ASSESSED FOR OTHER USE

* HIGH MANAGEMENT COST



PRODUCTION AND DISPOSAL OF TREATMENT PLANT SEWAGE SLUDGE

Main alternatives in biosolids management in Europe
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et
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Source: WRC and RPA for the European Commission
2010



PRODUCTION AND DISPOSAL OF TREATMENT PLANT SEWAGE SLUDGE

Main alternatives in biosolids management in Spain W Direct Appiication — Agriculture

' | Composting — Agriculture
R oaT mMSlano) - CANTABRIA Sludge Drying — Agriculture

(21021 tn MS/ano) . PAIS VASCO

s (37347 tn MS/ano) e,
: a8 - Energy generation
® S & =

COMUNIDAD FORAL DE NAVARRA

(7300 tn MS/ano) 1 .
GALICIA 9 B ALUNYA Landfill
{18195 tn MS/ano) TS (136738 th MS/ano) % . .
& (5250 tn MS/ano) ’@ Incineration

CASTILLA Y LEON - i
(22045 th MS/ano) Landscaping

- —

COMUNIDAD DE MADRID ARAGON
(105250 tn MS/ano) (28527 tn MS/ano)

ILLES BALEARS
(20333 tn MS/ano)
CASTILLA-LA MANCHA
(56000 tn MS/ano)

COMUNIDAD VALENCIANA
EXTREMADURA
(36000 tn MS/ano) (89839 tn MS/ano)

REGION DE MURCIA
ANDALUCIA (25450 tn MS/ano)
(113713 th MS/ano)
ISLAS CANARIAS
(16910 tn MS/ano)

-’

Source: Spanish Association of Water Supply and
Treatment (AEAS) 2010
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LEGISLATION APPLICABLE TO TREATMENT PLANT SEWAGE SLUDGE

European Legislation

Use of Biosolids in agriculture

v

< S

Waste
v

v
v

Council Directive 86/278/EEC of 12 June 1986, on the protection of the
environment, and in particular of the soil, when sewage sludge is used in
agriculture.

4th Draft of Directive on the use of sewage sludge in agriculture

Council Directive 91/676/EEC of 12 December, concerning the protection of
waters against pollution caused by nitrates from agricultural sources.

Regulation (EC) No. 2003/2003 of the European Parliament and of the Council
of 13 October 2003 concerning fertilizers.

Management

Council Directive 2008/98/EC of the European Parliament and of the Council of
19 November 2008

Council Directive 1999/31/EC of 26 April 1999, on the landfill of waste
COUNCIL DECISION of 19 December 2002 establishing criteria and procedures
for the acceptance of waste at landfills

Directive 2000/76/EC of the European Parliament and of the Council of 4
December 2000 on the incineration of waste



LEGISLATION APPLICABLE TO TREATMENT PLANT SEWAGE SLUDGE

CURRENT GUIDELINES

DRAWBACKS

DIRECTIVE 86/278/CEE

Does not take agronomic aspects into account

Only regulates heavy metal content and its contribution to soils

Does not include other uses for soil

4TH DRAFT OF DIRECTIVE ON THE USE OF
PROPOSED REGULATIONS SEWAGE SLUDGE IN AGRICULTURE

MAIN ASPECTS

Distinguishes between advanced and conventional sewage sludge treatments, in
accordance with end use

Two types of soil use are defined (agricultural and non-agricultural)

Reduction in maximum permitted concentrations of heavy metals in sewage
sludge and saoll

Limit values are introduced for persistent pollutants, toxic compounds, organic
bioaccumulative substances and certain surfactants

Pathogenic bacteria content is limited (Escherichia coli, Salmonella spp. and
Clostridium perfringens)

Establishes frequencies and methods for sampling and analysis of soils and
sewage sludge



LEGISLATION APPLICABLE TO TREATMENT PLANT SEWAGE SLUDGE

ES Spanish Legislation:

Use of biosolids in agriculture
v" Royal Decree 1310/1990 of 29 October, which regulates the use of sewage
sludge from sewage treatment plants in the agricultural sector.

v" Order AAA/1072/2013 of 7 June, concerning the use of sewage sludge from
sewage treatment plants in the agricultural sector.

v" 2nd National Plan on Sewage Sludge from Wastewater Treatment Plants
(2007-2015).

v" Royal Decree 261/1996 of 16 February, concerning the protection of waters
from pollution caused by nitrates from agricultural sources.

Waste Management

v Law 22/2011 of July 28, on waste and contaminated soil.

v" Royal Decree 1481/2001 of 27 December, which regulates the disposal of
sewage sewage sludge in landfill sites.

v Royal Decree 653/2003 of 30 May, on the incineration of waste



LEGISLATION APPLICABLE TO TREATMENT PLANT SEWAGE SLUDGE

Upper limit soil metal
concentration (mg/kg DM)

Upper limit sewage sludge
metal concentration (mg/kg

DM)

Upper limit: quantity of
metal that can be
introduced in the soill
(kg/halyear)

PARAMETERS Soils with pH less than 7 Soils with pH greater than 7
Cadmium 1 3
Copper 50 210
Nickel 30 112
Lead 50 300
Zinc 150 450
Mercury 1 1.5
Chromium 100 150
PARAMETERS Soils with pH less than 7 Soils with pH greater than 7
Cadmium 20 40
Copper 1,000 1,750
Nickel 300 400
Lead 750 1,200
Zinc 2,500 4,000
Mercury 16 25
Chromium 1,000 1,500

PARAMETERS LIMIT VALUES

Cadmium 0.15
Copper 12.00
Nickel 3.0
Lead 15.00
Zinc 30.00
Mercury 0.10
Chromium 3.00




LEGISLATION APPLICABLE TO TREATMENT PLANT SEWAGE SLUDGE

New Order AAA/1072/2013 of 7 June, on the use of sewage sludge from treatment
plants in the agricultural sector

An attempt is made to improve information on treatment, production and tracking
of sewage sludge

The types of sewage sludge that can be directly applied to agricultural soil are
specifically defined

MAIN ASPECTS Further delimits the concept of treated sewage sludge

Microbiological parameters are included for sewage sludge

It is mandatory to notify where sewage sludge is applied in the Autonomous
Community
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AGRICULTURAL APPLICATION OF TREATMENT PLANT SEWAGE SLUDGE

v' Composition of sewage sludge from treatment plants is no different from
the rest of organic amendments used in agriculture

Nitrogen, Phosphorus and Potassium content of some
organic products
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AGRICULTURAL APPLICATION OF TREATMENT PLANT SEWAGE SLUDGE

Agricultural recycling of biosolids makes it
possible for waste to be turned into aresource

WASTE

AGRICULTURAL
APPLICATION
OF BIOSOLIDS

' PROBLEM



AGRICULTURAL APPLICATION OF TREATMENT PLANT SEWAGE SLUDGE

Sludge. Yes, it IS aresource... but our farmers are
still doubtful...

- It comes from the city... what's in it? )
- It probably contains a lot of strange things
- If they're giving it away, then it's probably not good...
- How do | apply it and at what dosage...?

S a o
... and lastly... — ) 9
)
- I'm going to wait until my neighbor uses it first D
“~___ and then I'll see... ~9
. o o /_,_,//




AGRICULTURAL APPLICATION OF TREATMENT PLANT SEWAGE SLUDGE

Awareness - Information for farmers

Sludge application form filled out by farmer l

Sampling and analysis of receiving soil l
Preparation of dosage report l

Transport of the sewage sludge to site l
Application of the sewage sludge to site l
Document preparation l

Continuous agronomic monitoring l

40IAAV 1TVOINHO41L

METHODOLOGY




AGRICULTURAL APPLICATION OF TREATMENT PLANT SEWAGE SLUDGE

Factors to be considered for proper agricultural sewage sludge management

Y

O
O
|
O
-
O

| Integration of nutrient input from sewage sludge with the farmers' crop
fertilization program

TH

]

) Ensure appropriate distribution of the recommended doses

VIE

The following objectives must be met: Ensure profitability for the farmer, maintain
soil fertility and minimize environmental impact




AGRICULTURAL APPLICATION OF TREATMENT PLANT SEWAGE SLUDGE

T SOIL ANALYSIS

INFORME DE ENSAYO
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AGRICULTURAL APPLICATION OF TREATMENT PLANT SEWAGE SLUDGE

Ivia | SEWAGE SLUDGE ANALY

instituto valenciano
de investigaciones agrarias

Ref. Laboratorio : L /3806 Identificacién: DAM

* Este fango es adecuado para su utilizacion en agricultura segin la normativa vigente (Real Decreto 1310/1990)

EDAR Villajoyosa
Fecha de muestreo: 03/04/2013 Fango deshidratado
Fecha recepcion de la muestra: 04/04/2013
Boletin de_Anilisis
z [PARAMETROS METODO UNIDADES RESULTADO
- Humedad muestra a 105°C 105°C.spt %spt 833
o rMalena orgénica total Calcinacion % s.m.s. 82,1
Materia organica oxidable Oxidacién % s.m.s. 798
— Carbono_organico oxidable Oxidacion % s.m.s. 46,3
P |pH_(sol. acuosa 1:25) Ek Unii de pH 6,11
. Nitrdgeno_total N - Kjeidhal % s.m.s 7.32
q {Relacién C/N Chlotloy- '} . 6,32
. Fosforo ( P05 ) ICP - Plasma % s.m.s. 3,41
H; [Potasio (K:0) ICP - Plasma % s.ms. 049
i Calcio (CaO) ICP - Plasma %s.ms. 3.97
Zv nesio ) ICP - Plasma %sms. 063
" Sodio (Na,0) ICP - Plasma % s.m.s. 0,21
[Boro (B) ICP - Plasma ppm s.m.s. 10,3
m~ Hierro (Fe) ICP - Plasma ppm s.m.s. 2396
|Cobre (Cu) ICP - Plasma ppms.m.s. 211
Mn ) ICP - Plasma ppms.ms. 499
Y il Cinc (2Zn) ICP - Plasma ppms.ms. 393
(Niquel (NI) ICP - Plasma ppm s.m.s. 230
) f Plomo ( Pb ) ICP - Plasma ppms.ms. 296
. (Cadmio (Cd) ICP - Plasma ppms.ms. 0,64
r Cromo (Cr) ICP - Plasma ppms.ms. 236
U iM«wno (Hg) EAA/001-a _ppms.ms. <0.80
o | ivi léctrica ( extracto. 1:5 ) Electrometria dS/m a 25° C 10,8

i T
W = R L e
_(:v,-(» ==

V°. B®. : Femando Pomares Garcia V. B°. : Francisco Tarazona Pascual

Moncada, 3 de mayo de 2013

Los resultados analiticos solamente se refleren a la muestra analzada ]

Crra Moncada - Naquora km 4,5; 46113 Moncada (Valencia) Telefono: 963424000 Fax: 963424001
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SEWAGE SLUDGE APPLICATION

s ‘ Municpio
Como propetaro do @ finca o tereno con los sguiontes
datos parcelanas y agrondmicos:

Pravinda ' Muniopiéo:.

Parcelas.......ccoouvicann

N

Cultivo Cido de Cutivo
Tipo de Riego:.. ievarress vemres e emneeeerees PIOCCCION Esperada:.,

SOLICITA

Que 0 lo cotan anuaiments ias cansdades cpartunas oo fango tratado do las EDARs de la
UTE S y D Aguass pare su apbcaciin en uso agricola en ks lerrancs de su propiedad, y que
suman una superficie 1 de . i NECHArOaS

AUTORIZA

Al parsonal de la empresa UTE S y D Aguas a acceder a lss propledades. pava procedar 8
3 1oma o9 muesta de suald y agua que permitan verilicar la comecta aplicacian de ios
fanges al terano y la ausenca do afeccones amblontaes indeseables, te cuyos resultados
dard Informacian a este propietaro cuando asl bo soliode

Y DECLARA
Que %odos los datos contenidos en la presare sclichud relatvos a la stutanidad y descripaion
de fa fnca o drrenc son clenos.

ENTATIO

En a de ... de 2013

Los fangos solkcitados serdn gralullos para los sgricultores
Los técnicos responsabies o UTE S y D Aguas. reahizaran un sagumento oe odas 1as
parcelas a las que se apliquen fangos, asesoando gratukamente a ks agnculiores
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AGRICULTURAL APPLICATION OF TREATMENT PLANT SEWAGE SLUDGE

DATOS IDENTIFICATIVOS SIGPAC
T
Provincla, 46 « VALENCIA DATOS IDENTIFICATIVOS SIGPAC
i ﬁw Municiplo: 261 - VILLARGORDO DEL CABRIEL —— Provinein 40 - VALENCIA
1 T %m Municgio: 201 - VILLARGORDO DEL CABRIEL
Agregado: 0 Zona 0 . \| ; ST,
Poligono 9 Parcola: 440 Agregade 0 Zona 0
Poligono 0 Paccola 440
Coordariadus UTM Fecha de vuelo de la folo del centrolde de la parcela: 1072008
del centro | Inif ion SIGPAC lada
2 Ao de renovacion Catastral 2003
" X 63785618 Fecha de Impresion 14/04/2010 A) Rolativos al recinto:
j Y. AXT7287 .55
d HUSO. 0 Escala aproximada de impresian 1: 4500
b Recisn | Superficia (ha) | Penciecte (%) | Elegitha (%) * Uso Coef. Regadio |incidencias (1)
=’ = -s 3
I i 1 20404 63 0 FRUTOS SECOS 0
{’ 2 00511 71 100 VIREDO °
P ;] 10901 73 0 PASTO ARBUSTWO
Z, 4 0789 53 100 TIERRAS ARABLES 0 1"
[ 5 0,t458 24 0 FRUTOS SECOS 0
) 8 0.4643 1 0 PASTIZAL 7.8
7 248838 0 100 TIERRAS ARABLES 0 "
:r (] 16028 a0 0 TIERRAS ARABLES 0 1
_' 9 0.2687 a 0 FRUTOS SECOS 0
u ' 10 0.8355 55 0 VINEDO 0
O 1" 0,0400 70 0 PASTO ARBUSTIVO
Dl‘ 2 00824 &8 0 VIREDO 0 7
s
‘- 5% 3 efeces de Cutvos Merhacess
(1) La descrpodn On L ncxoecins SIGPAC agawce on ol mans e Ayusts gt Visor SIGPAC
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AGRICULTURAL APPLICATION OF TREATMENT PLANT SEWAGE SLUDGE

INFORME DE DOSIFICACION DE LODOS DE EDAR

SEWAGE SLUDGE DOSE

Destinatario

Nombre Jose Guata Suaroz

Direccion C! Carretera n* 42 Teléfono 625333329

Municipio Villargorda del Cabnel Provincia Valencia

Parcela

Paraje Poligono o
‘ Municipio Villargordo del 0 Parcola 440,457,456.454

Provincia Valencia Superficie (ha) 1.6

Cultivo

Cultivo actual Cereal Produccion provista

Ciclo dol cultivo Tipo do rlogo

Evaluacion agronémica del suelo

ENTATIOI

Suelo apto para recibir 10dos. segin R.D. 1310/00. sobre aplicacion de 1odos on agricultura
Paramelro Nivel

Materia orgdnica (%) Normal

Fostoro (Pppm) Ao
I Potasio (K)(ppm) Allg

Dosificacién lodo

= Dosis Uha (MH) Cantidad total Cantdad 1ot
% MS sis Uha (MS) | Dosis Uha (MH x

EDAR al Dosis tha (MS) | Dosis Uha (M) | g 0 'y3y0/1990° 1 (MS) t(MH)

\ G. VALENCIA 207 78 379 174.06 205 440

Aporte en materia orgdnica y nutrientes

-
)
®
(]

Nacemididas Reduccion Reduccion Reduccion
n\:m'n * | Aportados (kg/ha)| abonado mineral | abonado minecal | abonado mineral
g/ha 1* ano(kgia) 20 oma) | 3*ano(kg
Materia orginica 5155
100 400 100 50 24
€0 345 345
€0 29 29
para su ony )]

Esta cantidad de biosolido debe aplicarse incorperado de forma homogénea por toda la suerficie de la parcela, con una
antefacion de 1 0 2 meses a b siembra

* Dosis (Vha) maxima a aplicar anualmente de acuerdo con el contenido en metales pesados segin R.D. 1310/1990
Al grupo Valencia p las EDARs de Alg: Alzira, Carramet, Camp de Tuna I, Cullera

Pobla de Famals, Javea, Sagunto

Este informe de dosificacion ha sido realizado con las analiticas de lodo 3146.3022,3050.3094,3026,2935 2978.3158
NOTA® A este informe se adjunta la analitica de suelo y lodos correspondientes.




AGRICULTURAL APPLICATION OF TREATMENT PLANT SEWAGE SLUDGE

DOCUMENTO DE IDENTIFICACION DE LOS LODOS

INFORMACION DE LA INSTALACION DE TRATAMIENTO DE LOS LODOS
Mombre de la instalacién: NIMA:
Entidad concesionaria de lainstalacion: NIF: DOCU M E NTATION
INFORMACION DE LOS LODOS TRANSPORTADOS
Tratamient licad los Digestion anaerobia [ ] S EWAG E S L U D G E
lodos (tanto en la EDAR como | 2X2miento auimico _ CONTROL AND MONITORING
en otras instalaciones) Compostaje L
Otros Tratamiento: | |(Especificar:)
z Cantidad Transportada (t): |Ma‘teria seca (%) |Cantidad transportada (t.m.s.):
— Ref. Analisis de lodo:

o Metales Pesados Valor Unidades Parametros agronomicos Valor Unidades

Cadmio mg/kg m.s. Materia seca ¥
p— Cobre mg/ kg m.s. Materia organica total % (sobre m.s.)
F Miguel mg/kg m.s. ph
q Plomo mg/ kg m.s. C/N -

i Zinc mg/kg m.s. Nitrégeno total % N [sobre m.s)
H> Mercurio mg/kg m.s. Nitrdgeno Amoniacal % MH," (sobre m.s.)
Z; Cromo mg/kg m.s. Fosforo total mg P30 kg mus.

Parimetros microbiolégicos Valor Unidades Potesio total mg K;0/kg m.s.
m_ Calcio total mg CaO/kg m.s.
E Salmonella Presencia Magnesio total mg MgO/kg ms.
- 0 ausenciaf25g
_ Escherichia coli uf.c/g Hierro mg FeO/kg m.s.
) ’i INFORMACION DEL GESTOR QUE REALIZA LA APLICACION DE LOS LODOS
! Nombre/Razon social de Gestor: NIF:
U Municipio de aplicacion: Provincia:
o‘ INFORMACION DEL TRANSPORTISTA DE LODOS
' MNombre: NIF:
D Matricula del vehiculo:
. INSTALACION DE TRATAMIENTO DE LOS LODOS GESTOR QUE REALIZA LA APLICACION DE LOS LODOS
Firma: Firma:
Fdo: Fdo:
Fecha: Fecha:

FO&.12,r0, 0907 2013



AGRICULTURAL APPLICATION OF TREATMENT PLANT SEWAGE SLUDGE

STAGES OF PROPER SEWAGE SLUDGE APPLICATION

RPORATING

SEWAGE SLUDGE

| — A\GE SLUDGE
I . INTO SOIL
— s B
I SPREADER

& UNLOADING

B SEWAGE
SLUDGE ON

. SITE




AGRICULTURAL APPLICATION OF TREATMENT PLANT SEWAGE SLUDGE

U Storage Capacity of sewage sludge at WWTP
U Type of transport

TRANSPORT Q Distance to application site

= w U Access to WWTP and application sites

w — U Variations in fuel prices

O . J

&

4 SOIL ANALYSIS O Applicable Legislation: RD 1310/90

o \ /

O ‘ SEVX'?\\EZ\EYSSL&JSDGE Q Applicable Legislation: RD 1310/90

. O Crop type !

‘4: U Use of machinery to apply sewage sludge

A APPLICATION TO LAND - Access to machinery

é .4 Sludge moisture J

E ? U Qualified technical personnel: :

U Sludge management control

— PERSONNEL U Locating sites and sampling work

- U Consultation for farmers

g U Dose calculation and crop monitoring

m - O Agronomic monitoring of land )

U ADMINISTRATION AND R S N

4 MISCELLANEOUS U Licenses, permits, insurance, communication and
miscellaneous expenses




AGRICULTURAL APPLICATION OF TREATMENT PLANT SEWAGE SLUDGE

CAPACITY AT WWTP

-W

STORAGE

-y

r

>25tons

TRANSPORT

TRANSPORT COST (for an average distance < 70 km)
€11 - 13 /ton €28 - 33 /ton €50 - 60 /ton



AGRICULTURAL APPLICATION OF TREATMENT PLANT SEWAGE SLUDGE

Improvements to direct application process developed by DAM

v’ Truck equipped with sewage sludge distribution system
for transport and application

v" Direct and homogeneous distribution of sewage sludge on land

v" Avoid stockpiling of sewage sludge on cropland and the drawbacks
associated with this practice.

ADVANTAGES

v" Management costs are kept to a minimum because sewage sludge
distribution is carried out in conjunction with transport.



AGRICULTURAL APPLICATION OF TREATMENT PLANT SEWAGE SLUDGE

Improvements to direct application process developed by DAM

v’ GPS system for management and control of transport <5
and application ShEes -
B == =

v" Location of vehicles in real time

v Routes taken by vehicles

v" Date and time of the services provided (sewage sludge loading at
WWTP and unloading at destination)

v' Battery status of GPS device in real time

v Generate alerts to persons involved in sewage sludge monitoring to
ensure adequate control of the process

v' Messages alerting to proximity or access to cropland or
municipality.

ADVANTAGES



AGRICULTURAL APPLICATION OF TREATMENT PLANT SEWAGE SLUDGE

Improvements to direct application process developed by DAM

v’ Geographic Information System (GIS) which manages and ST
monitors information on agricultural sewage sludge application x% i \
Ny W

R

¥4
b

v" Computer application that collects all information relating to the
sewage sludge applied, its origin, characteristics, and dosage applied
to each site.

v" Allows for rigorous control of sewage sludge dosage, avoiding
excessive or insufficient dosages for crops.

v Ensures exhaustive control of agricultural sewage sludge
application

ADVANTAGES



AGRICULTURAL APPLICATION OF TREATMENT PLANT SEWAGE SLUDGE

Examples of direct application of biosolids in agriculture
Crop: Peas

24 .

Chicken litter




AGRICULTURAL APPLICATION OF TREATMENT PLANT SEWAGE SLUDGE

Examples of direct application of biosolids in agriculture

Crop: Barley

Inorganic fertilizer Sludge




AGRICULTURAL APPLICATION OF TREATMENT PLANT SEWAGE SLUDGE

Examples of direct application of biosolids in agriculture

TIGERNUT SATURN - F PEACHESA
SEDGE PEACHES




AGRICULTURAL APPLICATION OF TREATMENT PLANT SEWAGE SLUDGE

Proper
management
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Proper
management

Dot
Rty o
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Proper
management
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AGRICULTURAL APPLICATION OF TREATMENT PLANT SEWAGE SLUDGE

Testing conducted by DAM in the field of direct application of
sewage sludge to cropland

Agronomic recycling of WWTP sewage sludge on GRAPE CROPS in Logrono

9000 S655D

Control

WWTP Sludge

Grape Yield (kg/ha)
D
E
r

w

H
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1
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AGRICULTURAL APPLICATION OF TREATMENT PLANT SEWAGE SLUDGE

Testing conducted by DAM in the field of direct application of
sewage sludge to cropland

Agronomic recycling of WWTP sewage sludge on GRAPE CROPS in Logrono

v The application of sewage sludge increased grape production

by 44% with respect to the control
v Grape quality was not affected (acidity and °Brix)

v" Sludge was applied in doses based on agronomic criteria,

and did not pose any toxicity risk to the final product



AGRICULTURAL APPLICATION OF TREATMENT PLANT SEWAGE SLUDGE

Testing conducted by DAM in the field of direct application of
sewage sludge to cropland

< Agronomic recycling of WWTP sewage sludge on CEREAL CROPS in Logrono

Control

3500 - W,
Sludge
3000 -

Inorganic Fert

Wheat Yield (kg/h

2500 -

2000 A

1500 -

1000179
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AGRICULTURAL APPLICATION OF TREATMENT PLANT SEWAGE SLUDGE

Testing conducted by DAM in the field of direct application of
sewage sludge to cropland

Agronomic recycling of WWTP sewage sludge on CEREAL CROPS in Logrono

v The grain yield of cereal fertilized with biosolids was:
*  85% higher than control

« 14% higher than inorganic fertilizer

v As these results show, the application of sewage sludg:

agriculture is an interesting option



5. TREATMENT PLANT SEWAGE SLUDGE MANAGEMENT COSTS



TREATMENT PLANT SEWAGE SLUDGE MANAGEMENT COSTS

Comparing investment and operating costs of the various sludge
management options in Europe

TECHNOLOGY Cost to the public

DRYING 50-70 69-184 74-107 - energy subsidies, emissions
INCINERATION 51-74 103.5-184 98 45-180 Emissions

COMPOSTING 21-40 57.5-138 68 41.4-69 CO2 emissions, odors

DIRECT APPLICATION ON CROPLAND 15-20 34.5-92 - 23-115 Environmental risk and odors
LANDFILL DISPOSAL 70-120 46-138 - - FU T

degradation of green spaces

v It is important to note that two instances of the same
management option may have different operating costs, as

they depend on the area where they are implemented



TREATMENT PLANT SEWAGE SLUDGE MANAGEMENT COSTS

Costs associated to the direct application of sewage sludge in

Type of storage at WWTP

- i Distance to cropland Gratly variable
ranspor Access to cropland Represents 60% of overall cost
Fuel cost Transportation
Size of site accounts for
Applicable legislation According to applicable law, the cost of
Soil Analyses PP J analyses (analysis of parameters and 60 % Of th e
Soil type frequency) may be much higher.

cost!

Crop handling method

J

According to applicable law, the cost of
Sewage sludge Analyses Applicable legislation analyses (analysis of parameters and
frequency) may be much higher.

% dry matter in sewage sludge to be applied ;s important to have specific equipment

Application to soil for application; manure spreading
Crop type equipment rarely function properly

Technical personnel that prepare dosage
reports, monitor processes and provide

Working with specialized personnel is

Personnel advice to farmers - . essential
Personnel needed for field sampling and
monitoring
Licenses, permits, insurance, implementation Direct application requires a permit as
Other associated costs of measures needed to ensure proper authorized waste manager
application Minimize any inconveniences that may

arise from sludge application, which may
Administration and other Administration, communications, maintenance increase costs



CHARACTERISTICS OF TREATMENT PLANT SEWAGE SLUDGE

PRODUCTION AND DISPOSAL OF TREATMENT PLANT SEWAGE
SLUDGE

LEGISLATION APPLICABLE TO TREATMENT PLANT SEWAGE
SLUDGE

APPLICATION OF TREATMENT PLANT SEWAGE SLUDGE TO
AGRICULTURE

SEWAGE SLUDGE MANAGEMENT COSTS
CONCLUSIONS AND FINAL REMARKS



CONCLUSIONS AND FINAL REMARKS

v" It is important to move towards integrated management of biosolids:

0
AV
28

4

Good management of discharges to sewer systems

Choose the best sewage sludge stabilization method possible

Optimize drying of generated sewage sludge

If post-treatment is necessary, try to integrate it into facility design

* Manage sewage sludge according to the following hierarchy of priorities:
e 1. recycling (direct application or composting)
e 2. Use for energy generation
e 3. Disposal




CONCLUSIONS AND FINAL REMARKS

v If managed correctly and associated risks are kept to minimum, sewage

sludge from treatment plants can be used as an excellent organic 7
amendment and fertilizer for our soils @
@Y

v" To make the direct application of biosolids in agriculture a sustainable agricultural practice,
it is important to have a best practice manual or code that can be applied right from the start
of the management process, bearing in mind the costs that this entails.

v' "Copying" a management model isn't good enough.

Direct application of sewage sludge in agriculture is conditioned (economically, agriculturally
and environmentally) by the characteristics of the area where it is to be applied.




CONCLUSIONS AND FINAL REMARKS

v WWTPs with high sewage sludge production should not use direct sewage sludge
application in agriculture as their only sewage sludge management option.

It is advisable to have different management options (temporary storage plants, treatment plants)
during periods in which sewage sludge uptake by agriculture will be low (climate conditions,
periods of fertilization and crop handling, whenever application is inconvenient, etc.)

v' Taking into account all the factors mentioned above, and always in the cases in which this

option is feasible given the environmental conditions, the direct application of sewage sludge
In agriculture is the most advantageous solution:

« Savings for the farmer
* Improved soil and crops
« Savings in management
» Environmental savings



