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

WASTE
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APPLICATION
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Production of biosolids in Europe

Production Biosolids
Country t DM year

Austria
Belgium
Denmark
Finland

France
Germany
Greece

Ireland

Italy
Luxembourg
Netherland
Spain

Sweeden
United Kingdom
Bulgaria

Czech Republic
Hungary
Poland
Romania
Slovenia
Slovakia

TOTAL tDM/ Year

266,100
102,566
140,021
147,000
910,255
2,059,351
125,977
42,147
1,070,080
7,750
550,000
759,915
210,000
1,544,919
29,987
220,700
128,380
523,674
137,145
19,434
54,780
9,050,181

Source: WRC and RPA for the European Commission
2010
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Production of biosolids in Spain

. Production Biosolids
Autonomous Community t DM/year

Production of biosolids in Spai

Andalusia B 113,713

ETD - 28527 759,915t 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 o 99,839

Extremadura B 36,000

Galicia I 18,195

Madrid Autonomous Community B 105,250

Murcia i 25,450

Navarre | 7,300

Basque Country P 37,347

La Rioja 5,250

TOTAL t DM/ year 759,915
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SEWAGE SLUDGE

FROM WWTP FOR

DISPOSAL

WATER CONTENT

=80%

TRANSPORTATIO
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TRANSPORTATION
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TO AGRICULTURAL
LAND

SLUDGE POST-
TREATMENT
FACILITIES
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SLUDGE POST-
TREATMENT
FACILITIES

THERMAL
DRYING

CONTROLLED
LANDFILL

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
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Main alternatives in biosolids management in Europe

Suecia |/ Eenc /v
et
Dinamarca

Irlanda

ruz AGRICULTURE
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INCINERATION
COMPOSTING/ OTHER

Ruma
v Bulgaria w

Source: WRC and RPA for the European Commission
2010
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Main alternatives in biosolids management in Spain W Direct Appiication i Agriculture

' | Composting i Agriculture
PR oo s an0) . CANTABRIA Sludge Drying i 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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European Legislation

Use of Biosolids in agriculture

V

Waste
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
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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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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

4%
3%
2%

1%

¥

Biosolids Manure Chicken litter MSU Compost

0%

© Nitrogen © Phosphorus Potassium



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
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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 1t and what
. ‘\.‘\\“_ ,,.,—’/M"" ~ _ - /\ , /‘
... and lastly... —— ) 9
)
- I'm going to wait until my neighbor uses it first D
“~~___ and then I'll see... Y
. 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
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Factors to be considered for proper agricultural sewage sludge management

>
O
O
|
O
(]
O

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

m

]

TH

) Ensure appropriate distribution of the recommended doses

E

Inm,rv

The following objectives must be met: Ensure profitability for the farmer, maint
soll fertility and minimize environmental impact
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T SOIL ANALYSIS

INFORME DE ENSAYO
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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

DOCUI

oo Cagse s S S Svoen
- DE LA VEGA D VALENGA »
L PUPAC Ot L€ ALLAZ DOL MELITERS ST L TRACA #1 Qe
73 Podamas Ik 0 TUETIAL B IRCn 36¢ PoeTell I Ermeatis vgen. Cols A Serw incamarie s iradkiad e procade 8
ceaide y UEEgE (e M8 UGS MCOJOSE N ITONE MTIAEIE ARGEN N TEATINNA AOSTIR WORKE) T SRGNE demRats
WRPRANE VRIS A M Y A DA AT NN PODEGaN Gopenontes BI epes oo Oe n OOminan A6 RN 1RO RO,
mCan 90 30 SO0 v s HLHDD 00 XN IOERIOR OUONE IS S0 b 0 000 4 il 4 S A AGRCULTORER 16
LA VEGA OF YALENGA & @ drboide

Pacs Tetuss, 7 - 48001 Valerwis

Departamerts kndca

ef. Datos

La W del pusarie AIGrTNS Goone W SAITENNE 36 CoOmMarimEnds e SWa e Kl deTs Sarteniss en o nioTo
PR B A0S ¢ YMENS o S A AGRICULTORES TF LA VEGA DE YALENDTIA v, o0 mi camn Gedicion 3 aelne weabaes
S e s s Comguils cormitegs UTES & susirfia 200snius 3o & amGasds 00 6 Samums 200wmalutves o0 0 508 par
E0000 (0008 A0 00 S mader i 5 WEMDS DOr GRRAS WROR R | 1 R MO A ORRERAT0R el e e 0 i)
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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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DOSE CALCULATION

DOCUIVIENTATION



