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ABSTRACT

The current situation of biowaste in the E_u countries: generation, treatment and
recgc]ing statistics is analgsed. Jtis also reviewed 139 groups of countries the lcgal situation
and tendencies for treatment and land aPPlication of slu&ge and its }33~Produc’cs. lt is also
reviewed the Prospec’cive for the next decade, S0 dependent on the legal frame that is being
&esignec{ from “D.C. I~ nvironment” and the relative Position of comPosting versus the other
technologica] or end use alternatives. Then a quick overlook is made on different comPosting
systems as Windrow, Agitated bed, T unnel or [n-vessel. T here are also shown many
Practical references of composting installations in Spain and other e and Foreign
countries. Fina”g the opcrationa] and Practica] aclvantages and inconveniences of
comPosting are summarized, as well as economic, hggienic, qualitg, acceptance and marketing

and distribution issues.



i~ Piowaste in the [.(J. : current situation and prospective

When analgsing Figurcs of biowaste generation in the .0 and Spain (Manure, M.S.W
organic fraction and Bioso]ids), itis quite surPrising that SPain accounting 92% of the

Population served }33 wastewater treatment Plants, reach onlg 50% “PoPulati0ﬂ~equivalent”
served, with still a great lack of wastewater treatment capacitg and consequent increase

Poterxtial of biosolids generation from today )Cigures(l .000.000 ton/gear d.m.)

charding E.u.~‘i 5 statistics there is a lack of data related to biosolids and Sludge “Post
treatment” facilities (ComPos’cing, Alka]ine Stabilization and Therma] drging as the main
techs), directlg linked to agricultural aPPlication of “sludge~derived” Proc{ucts.

T he available data use to be limited to give total agricul’cural aPPlication Figuresj comPrising
all s]uclge~derivecl Products togetl‘:er with land aPPlied dewatered sluc{ge, Practice of
Primitivc kind that is still Prcdominant in many P!accs.

. Regarding biosoli&s/ slu&ge social and legal frame in the Eu ~15 ) itis relevant
a]tlﬂough minoritg the number of countries where s]udgc rccgc!ing is banned or

imprac’cicablc due to ]egislation or social oPPosition: Luxcmﬁurg@ Be/gfum, /:/analers,

/\/et/nfr/anc/s ana/\Swea/en. ]n other countries, even with notable recgcling rates, the

tenclencg is a raPic{ climinution, due to ]ega] requirements and social and environmental

factors: f:/n/anaf Penmark, G@rmanq and. Austria.

. lt is also relevant the situation in certain countries that has comP!e’c613 banned sludge

lanchci“ing, like Netherlands. [rance and Sweden by the year 2005(all the organic

matter), Forcing active treatment solutions, before recgcling or clisPosaL

. Therc are countries like /rc/ana/, Forfuga/ and (reece, have still very low siudgc

generation with respect to its theoretical Potential, due to the scarce development of its

sanitation and wastewater treatment infrastructure.

. Thc leacling recycling countries are [rance, [Denmark, Greatﬁrfta/n and 5;73/’/7, with

land aPPlicatiOﬂ rates near 50%.

. /ta/c/ and Grcecc, Placed in the mediterranean area, show very low recgcling rates,

obeﬁing diverse factors: orographg, structure of farmland Property and characteristics of



the structure of the recgc]ing industrg in ]’caly; and a marked social and sectorial

disinterest in (areece.

2.~ Composting vs. other technological alternatives

Thereisa very wide and complex sets of technoiogica] combinations for designing “the
sludge treatment line” in Waste Water | reatment Flants” combinations that still amazinglg
increase when considcring Sludgc/ Biosolids post-treatment y and final destination.

Without entering into a deeP ana]gsis of technological alternatives to comPosting, here there

are ’che most re]evant:

I Direct land application

ll.  Anaerobic Digestion / [asteurization /Direct land aPPlication
. Alkaline Stabilization

V. (Composting

V. T hermal drying

V. Thermal and critical destruction

Composting as a sludge post-treatment method, occupies a signiFicant, but still secondarg

Position, around 10% of total sludge generation, in the Fo”owing countries: Denmané,

Austria, Gcrma/y, [rance and 5/03//7.

ln (Great Britain, there is a trend to increased use of A”(a!ine Stabilization, because its
aclvantages concerning reduced cost, space savings, indcpendcncc on climatic conditions and

low PH of agricultural soils. Composting is not commonlﬁ used.



3.~ Rcvicwing composting systems

Regarding comPosting systems, the go”owing classification could be suggestc&:

OFEN SYSTEMS

o DYNAMIC
-Windrow or Pi]ing and turning
- Windrow with forced aeration

o STATIC
- Aereated Pi]es

~Aereatecl Pi]es in bags

CLOSED SYSTEMS

o DYNAMICREACTORS
VERTICAL

- Silo or “invessel” with agitation

- Silo or “in vessel” with continuous flow

HORIZONTAL
- Ro’cating drum

~Agitatecl bed (iﬂ channels)

-~ |n vessel with continuous flow (mobi!c grouncl, Piston, etc)

o STATICREACTORS

- Silo or “in vessel” static

~Turme]s

~ Containers

-Cells

4.~ Rcviewing commercial tcchnologics

(See Table|])



5.~ Biosolicls ComPosting in SPain and the F.U-15

Some data can be rendered from the investigation and gathering work that is currentlg being

Per‘Formed bg B]OMASA FEN]NSULAR together with other consu]tiﬂg comPanies,
in order to describe the 2002 State of the Art of Biosolids/ Sludgc composting in the

Europcan (nion.

Tab]cs ”] and ]\/ show the results of the state of the art of biosolids composting in 5 ain:
P 2 P
- Flant classification bg the type of tec!'mologics,
- CaPaCitg and oPerational situation from the alreadﬁ finished inventorg .

Figures show a total number of 38 facilities. ] otal treatment capacit}j is around 800.000
’con/year (as dewatered sludge 20-25% dry matter)) rePresenting 16% of total sludge
generation Figure in 2.000. This is the highes‘c relative biosolids composting caPacity in
F.U-15. Compost Production reached 240.000 ton/yearin 2.000.

lt is also convenient to say that some of the ]:)iggest P!ants, Placecl in Madrid are obsolete
when eva]uating the aPP]icd tcchnologg and environmental Protcction measures. Tl’mcg could
be substituted ]35 T hermal drging facilities, if s}‘nowing egicacg to PerForm at high rates of
oPerational caPacity, or new ComPosting or Stabilization Facilities, requiring imPor’cant

investment and increased treatment costs.

Onb Germang in absolute Figures has more number of biosolids ComPos’cing Plan’cs (65),
biggcr treatment capacit9 (l .300.000 ton/gcar) and highcst compost Production (550.000

’con/gcar).

Agricultural aPPlication rate is }wiglﬁer in countries like France, (reat Britain or Denmark),
but the more commonlg adopted solution is la Direct land aPPlication. Table]4)

6.~ Practical aspects of comPosting and Conclusions

= Aa]vantages ofcom/oosf/’ng. | ow energy consumption vs. thermal drying. (Hood
comPlement for anaerobic digestion. \/ersatilitg for integrating other organic residuals

and ]35~Proc]ucts.



= D/S@C/valvtagcs ozfcompost/'ng. | oss of organic matter and Nitrogen across the
process with emission of N: and NH+ (like in Alkaiine 5tabiiization>< }ﬂigh surface

occuPation and iengtt‘i of the process. Need of strong emission and imPact control

measures in the vicinit9 of inhabited areas. Need of buiking agents.

= Compostlhgana/qua//@ o[compost. (Hood availabititg of N, F and other nutrients y

proven agronomical cffects. Piosolids tiggienisation, but at what reasonable

operativc limitz. |s it sterile better than rich in bioiogg?. Need of a Positivc vision of

microbiologicai quatitg of compost versus “the sterile is safe compiex”.

. C onclusions

F’riorit}j interest of reducing water content in siudge coming from mechanical

dcwatering in order to oPtimise design and reduce comPosting costs.

|n southern European countries is a tectmologg with a great growing Potential
because its simpiicitg and re]iabiiity and substituting direct aPPlicationJ limited

due to legal constraints and nuisances and imPacts associated.

The trend in central and northern EuroPean countries is oriented to the Ban
- limitation in siuclge agricu!tural use, Co~]ncineration or A]kaliﬂe
Stabilisation, with the cxccption of the measures and Po]icics looking for
Ft‘iosptiorus recgciing.

Ttierc are many tcctmologica] alternatives and combinations in designing and
sludgc line in WWTFS, but tina”g very few reliable and feasible sluctge post-

treatment tectmo!ogies, as comPosting can be.
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Table 1.1.- EVOLUTION OF SANITATION INFRASTRUCTURE IN SPAIN

SEWAGE TREATMENT 1984 1991 1996 2000
- PODPULATION CONNECTED TO
SEWAGE TREATMENT PLANTS 22.700 36.000 24.000
(000 £-¢q)
_ ?fﬁé'é”ﬂ‘é%ﬁﬁupﬁmg%) ST e | 8| Wpe [ 2] W2
- NUMBER OF BUILT PLANTS 3.523 2.800
Sownce: EUREAU
Table 1.2.- BIOSOLIDS GENERATION in EU-15
BIOSOLIDS GENERATION PRODUCTION RATES
AREA COUNTRY ton! ) dem. SL/B10
1995 2.000 Kg percapitay
4. BRIAN 1.15%.000 1.583.000 24
RELAND 40.000 113.000 23
/ SWEDEN 236.000
FINLAND 15%.000 160.000 29
DENMARK 1%S.000 200.000 28
GERMANY 2.512.000 2.741.000 24
BELGIUM 79.000 154.000 13
/ NETHERLANDS 266.000 401.000 26
LUXEMBOURG 10.000 14.000 E4)
AUSTRA 140.000 14S.000 24
DI 751.000 1.093.000 2%
FRANCE 764.000 1.172.000 i
v/ ALY §50.000 €48.000 14
GREECE €6.000 44.000 9
PORTUGAL 14).000 354.000 35

Table 1.3.- BIOWASTE GENERATION in EU-15 and SPAIN (Year 2000)




BIOWASTE (000 2os/y) DRY MATTER WET MATTER

SLUDGE / BIOSOLIDS

SPAIN 1.000 2.500

EU. 8.4900 25.430
MANURE

SPAIN £0.000

ev“’. | - 1.020.000
URBAN WASTE (ORGANIC FRACTION)

AN €.895

ev. | 61.100

Sowce: DG Esvironment

Table 1.4.- EU-15 SLUDGE to SOIL APPLICATION and LEGAL SITUATION

SOIL APPLICATION
SITUATION SLUDGE & COMPOST SOIL
AREA|COUNTRY Am. 1998 APPLICATION
6% - Treatmart Tewdency Pasturiyation and Allaline Staliliyation
GREAT BRITAIN 0€.000 - 40% application in grasalands of Liguid sludge
S06.0007 | care lupGE MATRIX (DE / WATER UK / Bctiok Reteit Co)
RELAND 12% - 35% Sea dumping S 42% Landfill
$.160 7 - Very amall production ill, futune bmitation P in 10l
25% - Sthict legal Limitation in tace doments. P Limid in dudge, asbes
SWEDEN 9c 000 - SLUDGE AGREEMENT (FARMERS/EPA/WATER Aus), stand L
[ 5.0007 Ly fprmirs st the momend, Ban of oo Lardfill by 2005
21% - Slatute of comport s 4 [rtiliyer and revegiation wie
FINLAND 00 ~Tendency o rtduct land application of sudge
46.500 ¢ - Shict Lmitation of hace demerts and D addition 1o e 101l
- Ecotax 20- 25 E/1 for Landfill arnd Incimeration, despite thin
7;(','- Z _We‘ ‘l r o{%m e 1 M . MWA
- tegpated National Comtrol System
- Complex management requintments (Linder)
il CERMANY 40% - Forbidden i Forest Soils and Grasslands Nov 1S — Jan 1SH.
1.080.000 2 - Sthict Limitation of act elemerts and orgpmic matter
- Sail Protection Law 1998
BELGIUM F20%4.0007 |- Forbidden lard spplication inm Flanders
W-40% 13.500 % - In Walloos. W condilions very dimidan 1o Framce
W% - Forbidden Landflll dumping of sludge/orgarics in 2.000
NETHERLANDS 16,000 7 - Sludge mimimal application, jusl as comporl

- Big envinonmental prespnt of manint and arinal warte




70%

LUXEMBOURG € 2¢0 1 - Totul probibition of Land application in 2.000
- High quality sludge, cdassea | % N auitboriged (§0% are included)
AUSTRIA 22% - New Comport Ordimance 2.000
44.000 2 - Guanantee [umd compulaory for emirenmental viak 0-20 E/1 dum
- Quality contnol Lalel by Linder (KONTROLLSIEGEL)
PAIN 4% - Soil application im tablisded conditiom D. 36/213
324.000 # - 3% comport comtent Limil and regiatentd (rtiligens
- Probilition of Lardll dumping of sludge 2002
FRANICE 60% - Sludge National Committee (Agricullunt and emvirommend)
$10.000 # - Limit of ract demerts equal To inferion bimit D. 96/218
- SYPREA, Sludge recycling Comparnies Aosociation
f 19% - 81% of produced sudge 1o bandffill
ALY 106,000 7 - Solll application in ertablised conditions D. 96/218
' - Land application bimit becanae of small 4yt of pancels
CREECE 10% - 0% of produced sudgz 1o Landfill
€.000 2 - No iterest im Land application of sludge
PORTUGAL 1% - Very Limited coverage of Sewage Treatment Services
2.750% - Sludge land application in Liabon arta and comport in Oporte

Table [l.- COMPOSTING TECHNOLOGIES AROUND #e WORLD

COMPOSTING SYSTEM

TECHNOLOGY COUNTRY




- Keleor Esvironmental
- Dean Esvirormental
- EKO sl Ine. szmwuy
- Sypagpn kol e
- Tevia Gro UsA
- Whekabrator WTI UsA
N iteral - One Slof W S«Mly
) - Waste Managment of Colorada UsA
2 “rstion | Tyiale M Lisd Farma ush
=2 - Esvironmental solutions Ine. UsA
- Comport Systems Compsrny
- Rewter Rerownce Recovery
- Buller Inne. Swityerland
-CMC Germiny
é\ - Northwest Arbanans Recovery Inc.
g Forced aration |- A1 Dnganics UsA
3 - Agrerownce
S
Neatural
) - Bribollani (Caspani, Briquetting) Finlarnd
- Golder Heart Utilities UsA
- Ag-Bag UsA
- Twin Landfill Corg.
“ - EKO Systemas
S - Glucien Gold Compor
) - LBD Enterprines
& - Me Gl Environmental. Systems
Forced aration |- J.D. Mascare
- New Eantl UsA
- GreCo Inne.
- South Sound Seils
- Danece Innc.
- Boller Inne. Swityerland
- Gone (Bags) Germany

Table ll.- (Cortiruation)




COMDOSTING SYSTEM TECHNOLOGY COUNTRY
- W—TW GMW
- Elana MPF (Elban Corp) Juparn
& /74\/7”759 gép - W goﬂmw» ”M" GW
& . (Damback lid) Gormany
% . Knpp-Varra (g bndustnic) Germany
8 - Trige (Halbert Trigg) Framce, Bragil
& - BAV Germany
g2 CONMTIMUOUS | Avinican Biotec. UsA
AW | Ko (TudomanWeiss eon USA) Germarng
- ABV Pursc System (Purac AR) USA, Ewrepe
- Lescba Gevmany
- Budnistn UsA
- Dane (Dane L1d) Helland
ROVIRY DRUS | Ruitbien, (Reithon Indsstnia) Austni
- Veest-Alpine Auitria, EAU.
- Masias Spain
¢ — Sweglens fal,y
€| ; KWM Germary
8 | S . Paggro (Comport Systems, co.) Usa
3 g - (ps UsA
Q . - KOCH GW
& Agaad Bed Elanc RDF (Ebunc Corp) Juparn
=T - Sorcin Cecclini S.pA. UsA
- Siloda Process (OTV OTVD) Canada
- Waiglt Ervironmental Maragment Inc. UsA
- R Spain
- Ros Roca Sphin
CONTWUOUS - BAV Tesmel Reactor (Aslbrook-Simon- Hwﬂ&y GWW/
oW Tosmnel Reacton)
-~ Dynatherm UsA
- (Compost Systems Co.) UsA
- BIOMATE TECH UsA
0 Tonnels - Gicom Hellisd
% - RosRoca Spain
§ - Naturteck. UsA
© | Containers |- Hofhef "Box” Germary
g - ML Biocontainer Gt/m\w
Cull, - TEG Eswirosmental Great Britain




Table I11.- COMPOSTING PLANTS in SPAIN by TECHNOLOGY

CLASSIFICATION by TECHNOLOGIES

Windrow

10

Avated piles

Agtated Clarmels
I. WORKING

Tunnels

TOTAL

29

Windrow

Avated piles

Agtated charmels

[I. IN CONSTRUCTION
Tormels

TOTAL

Wisndrow

Avated piles

Agtated bavmels
I1l. DESIGN, LICENSES

Tunnels

TOTAL

Windrow

Avated piles

Agtated charmels

IV. PLANNED
Tormels

TOTAL

3

COMPOSTING PLANTS GRAND TOTAL

38

TREATHENT CAPACITY (lon/ )

00.000




Table V.- COMPOSTING SUMMARY

SPAIN, FRANCE and GERMANY (yesn 2000)

SPAIN

FRANCE CERMANY El.

ADGE GENERATION 1.099.000 1.172.000 239).000

- SOIL APPLICATION 4% €0% 40%

06 S 161) {1y dim) $00.430 303.200 1.114.900

- SLUDGE COMPOSTING 16% 4,7% 10,26%

06 STet) (ty s 176030 55.000 296,000

'TR(EAT”E"” CAPACITY 200.000 250.000 1.300.000
M/W W)

- BIOSOLIDS COMPOST

PRODUCTION 240.000 95.000 350.000

(on/. ylér W)

_ PLANTS TOTAL 24 14 6




