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IT.

Research programme in the field of
"Treatment and Ulse of Sewage Sludge"
(Concerte? Achion)

Introduction

Research in the field of sewag~ sludge processing was the subject

of COST Froject 68, which ran from 197Z until 1974. Tais project

covered only part of the problems related to the environmentul ime s
pact of the sludges produced during waste water treatment,

Research in this field was thecefore included in the 2rd Environe
mentr] Rescarch Programme of the Zuropecn Econcmic Community (In~
direct Action), approved by the Council of Kinisters on 15 Maxch
1976. In view of the experience gained during the implementation
of CCST Project 68, research on trextment znd use of sewege sludgs’
is to be executed as a Ccncerted Action; invevested non-member
conmtries will be invited to part.cinate,

Evaluction of COST Project 68 and conclusions

COST Preject €8 "Sencge Sludge Processing", based on an Agreement
signed in Brussels on 23 November 1971, started on 1 August 1972
and ended officially on 31 July 1974, Since most of the national
projects wure financed until the end of 1974 practical work went
on until this date,

The following countries participated in the project :

Member countries - 3hird countries
Denmaak ‘ : | Yugoslavia

Germany , a Norway .
France E : © Switzerland

Ttaly . : . ‘.Sweden

The Netherlands o Finland

United Kingdom , o Turkey

Belgium o |

The 2ims of the projects were limited to some selected aaﬁects of
sewage sludge treatment and disposal. 'The three main topics wes
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o) stand:criization of characteristic values of sludge,

1) elaboration of methods for the characterlzat1on of sludge
paraneters,

¢c) comparative tests of combined sludge-refuse incinerators.

Details on the ~rﬂ’er°n+~t10n of the rroject and the major resulvis
"3 comprelensively dealt in the Final Report (Pocument EUCO/oR/
A’C 9—5\

COf D)

£ince COST Project 68 was one of the first attempts to coordinate

Iuropean research within the framework of CUST, there was some delay
in getting it off the ground, and the running time of only two years
was cerrﬂlnlv too short to achleve all of thn rather ambitious goals

s . g 7,\., e e e R e T R T .
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set ar the"rg:nnlng : The Progcc. 1s,,hodever,~hon81dered %o s g
succasg,..and .als ga*ﬁlc ponta-sgosed that a follow—-up programme is
highly justiriel, from the viewpoint of the scienblrlc needsﬁas well as
tacexerciac (of internsiional .colldborgtion,’ BN

feral agoeemany arcag the’ participating reieritis? s.ihet :
o Tollow=nug progiamal should be, broiler. In pariicular
eutel pioblems of sludge use should be coversd.
ommendations oi the Maragement Committee of Project 68
own study of the subject, the Scrvices of tae Commission
out”ine of a new project, whish wos submitte to the

d Technicai Research Committee (CREST) in early 1975.

Based on re
and on thai
prapared an
Scientific

Based or a recomend-tion from CREST, the Council of Ministers in
Yarch 1975 recognized tle Comrmunity Interest of this research,

Tollowing +his, an exper. committee discusssa in detail the re-
gearcn needs, taking into account an inquiry on sludgs disposal
~nd uge in the interested countries and an inventory of ongoing
national research.

The recommendations of ihis experg cormittee, prepared over 3
meetings (23 June, 26 September, 4 Deccmber 1975), are given
hereaficr, Tie programme was approved by the Advisory Commitlee
on Programme Managem:nt for Environmental Research on 4 March 1976,

Definition ox the problem

During the purification of waste~water up to 700 kg sewage sludge (°)
(corresvonding to 30-40 kg dry matter) per year and inhahitant ere
producad; to “his huge amount large quantities of bio-degradanle
industrisl sludges (from breweries, food industry, etc...) have to
bte riced. Thesc sludges contlain about 95% water; they are difficult
to lhizndle from a technological point of view, Improper disposal of

the amount depends on the treatment procedure, and varies from about

300 kg)(digested sludge) to about 700 kg (raw primary and secondor’
sluage). -
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scyage sludge causes serious envirovmenital problems (odour nuisance,
woter pollution by run—ofyY; eutrophication, microtial pollution,
heavy metal con‘amination); disposal at sea or on land, so far
widely usad, will therefore come under closer supervision, as will
incineralion causing air pollution,

It woulid be desirzble to solve these problems by improving sewage
sludge processing in order to obtain products which can be ueed in
apriculture or for lané reclamation, minimizing poliviion exd dis-
posal cost. The fact that the price of inorganic fertilizers has a
tendency to increase will favour these goals, ’

Research in this field should therefore, in principle, aim at

-~ the improvement of treatment processes in order to obtain
"marieitable" products, ‘

~ a thorough assessment of environmertal problems related to land
nsa of sewage sludge, including hygienic and esthetic aspects,

~ refucing cost of sludge treatmnent and disposal,

Research concerning sludge processing ani sludge use is complicated
by a nunber of impcriant analytical problems; due to the complex
nature of tludge, many of these are still wisolved, or current
meticds are unsatisTactory. Therefore, high priority is attributed
to research into tlhie methodology of sludge characterization,

Pro-osal of a rew orogrammz

A) CGeneral considerations

In many places, for economical reasons, sewage sludge is s+ill dise
posed of at sea or on land without further treatment. The ecoum~
logizel consequences are not yet fully assessed, but it goes for
grantea that alternative solutions have to be promoted.

incinaretion of sludge was deemed for a long time to be the beat
solusion of the sludge problem, and was one of the main scopes ox
Project 68, btut recent developments (rising energy cost, need for
recyeling of raw meterials) indicate *hat sludge incineration will
be linited in the future to certain geographical situations; further
research was not recommended. :

The advisability of including research on the industrial use of
s.uugos, e.g. in the fabrication of construciion materials, was
also erplored; it was concluded, that this is mainly industrial
research, and that the amounts which can be industrially used are
relatively srall. The evolution in this field should be closely
foliowed, and relevant research possibly included at a later stage.

It is generally feCOgnized that the most practicable solution for
slvdge disposal is its use in agriculiure and for land reclamation,
ect... Therefore ail research aiming at the elimination of

L]
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constraints o land &preading are of prinexy 1mportance., These
constrains &e mainly

- hygienic aspects
- odour nuisance

- contzent of pollutants, in partitular heavy metals and persistent
rganic compounds, which may influence quality and quaatity of
croys with obvious consequences for the food chain

-- pessille negative effects on soil quality after continued appli~
Co\.—blon : .

- contamination of ground and surface water
An economic use on land, however, requires further on~plant treat-
ment at low cost. Cons1ﬂerab1e,work has been doae already, but

technical processes are far from baing perfect and need further
reducti i inn cost.

In principle, the processing of "raw sludge" as it is produced in
waste water treatment plants, has to aim at

- a reduction of quantity aud volume, to be achieved by degradation
of organic matter and/or removal. of water,

~ a reduction of the polluting poiential, including sanitary aspects
and, in particular, the ellmln tioa of bad odours.

Two subsequent procedures are applied

~ anaercbic and aerovic digestion ("stabilization"),

- mechaunical dewatering. o ‘

In order to innrese tane {dirert or indirect) "economic" value of the
final product, furtaer processlng, 0.8. composting of sludge, i=n
practiscd.

B) Topics of Research

For pra~tical reasons the progrwmme propesal given in the following -
is subdivided into 4 main headings

1) Sludge stabilization and odour problems
2) Devatering of sludge

3) Problems ralated to sludge characterizaticn (pollutants, micro-
b10¢og7; »

4 Envircnmental problems related to land use of sewagc siudge

There is, of course, an overlap between these fields, and fthe atiribution
of items is in some cases ‘axbitrarye The list is not ranked by priority.

oo/
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l. qxudge stabilization and odour problensg

1.1.
1.2.

1.3.

1.4.

Odour charac+er1zatlon and ohjective odour measurenent
Lelationship betieen odour nuisance and "degree of stability"

Definition and analytical proceduren for the determiration of
other parameters for the "degree of stability" and *heir links
+o odour nuisance ’‘in part contimation of COST Project 68), in
pariicular

~ content of total organic matter

-~ lipoid content f

~ protein content

.- car*bohydrate content

~ enzyvime activities and other biochemical parameters
w‘st formation '

~ relox potential

- oxygen uptake

~ a3 formation

Comperative cvaluation of different stabilization precedures

~ anaerobic stabiiization

-~ aerobic stobilization

.- “nemical stabilizution

in view of the -ims mentioned above (raduction of quantity and

velume reduction of polluting potentials) and in view of the1r
effacts on dewatering properties and siudge use.

2, Problens releted to mechanicel sludge dewsiering

2.

ll

Basioc research on water binding forces for a better understanding
of the colloidal state of sludge, léoation of electrical charges,
Zeta potential, etcC.ss., and their importance for the actiion of
flocculants, '

)

Devnlopmen+ of analytical procedures and their standardization
for the prediction of dewavering properties (continuation cf
COST Project 63), in particular

- empiric tests for "centrifugability"
-~ particle size distribution
— specific filtration resistance

~ their conneciion wilh already standardized teats, e.g. viscosity
or capillsry suction time.

‘ /
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3. i.ollens related to the use of flcecculants, for economio
reasons considered to be of primary imporiuncs, in particular

- etandard flocculation agents for “test purnoses

~ flocculating properties of polymers as a function of $heir
chemical nature

- preparation and stability of flocenlant solutions

- “phtimun use of Tlocecoulants and of combination thereof as a
function of sludge characieristics and dewatering techniques

- ¢piimum timing of flocculant addition
- possible harmful effects of flocculants on the environment

2.4. Bveluation of thickening and dowatering eguipment

3. Analytical protlers related to sludge treatment and use

3.1. Characterization of bathogens in sewage sludge

3.2. Critical evaluation. of the efficiency of desinfection procedures,
in particular

)

~ pasteurization
-~ desinfention by irradation:
- sonication
3.3. Rescarch into centent and chemical statve of pollutants in siudge,
in pa;tlcuWG* of heavy metals and persistent organic ccmpounds

and ine estaolishiient of standardized wnalytical methods for
tucir determination (in part contiuuation of CCST Project 68)

3.4, Influence cof induvsiriazl wastes introduced to waste water purifi-
cation plants on pollutant content.

Erviiomenial Problems releted to land use of sewage sludge
1. Pre ct cuality .

4.1.1. €p°Ch  processing of sludge for agricultural use (e.g. vompost1ng
*Ofpt ~ with refuse),

Gelelo 1mpr0Y mt of}desinfection procedures

L.l 3. Tomoval * heavy metals and other pollutents

4.2, «fivcts .gldge application

5. 72.1. Transfel poliutants to plants as a function of their chemical

state 1 atjca to different soil characteristics, and harmful
efleny agetation

oo/
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4.2.2. Critical evaluation of the effects c¢f long range arniicat.iug
of aludge or prousessed sludge (compost) on suil quelity, and
effecty on ground water

4.2,3. Optimum land use of sewoge sludge in general, and, in parti-
cular, of sludges from dephiosphetation plants.

Duration of the Programue

A duration of 3 years is prorored Cor tbis programme.

Implemeniation of the programme

The project is implemented as a "concerted action" within the frame-
work of the Environmental Regearch Prugramme of the Puropean Ccommu-
nities, Non-member countries will be invited to participate. In prin-
ciple member countriesg should subject all cugoing or planned govern—
ment sponsored research projects covered by the programme to a co-
ordination within the frameworik of the concerted action znd inform
the other participaliing countries on resulis, planning, eto. ..., 4
Research Coordination Committee is eustablished, ia which the member
countries ani Commission are renresented by a delegate, who may be
ansisted by experis.

Trovicions will be made for an adequate representation of patici-
pating acn-member countries on this Committee,

The competences of the Advisory Committee on Programme ilanaigement
fcr Fnvironmental Research cover aliso the implementation of this
psogramme; tnis Cormitiee is, in particuliar, duly qualified for
giving this research its proper place within the overall environmen-—
tal research programme of the BEuropean Communities.

The Researoh Coordination Committee is the body in which the exchange
cf information between the member cocuntries and the Commission is
staged.

Bevond this, the terms of reference of this Commitiee are essentlally

~ %0 assist in the co-ordination of the national research projects
executed in this field and to advise the executing laboratories

i.in order to avoid unnecessary duplication as well as not to leave
-any gapk ialdhe.pragranmes

- %o advise governments and the Commission with regard to research
needs in this field;

~ 1o evaivale the rasults of research and to draw conclusions with
regard to their applications;

- to promote exchange of experience between the scientisis involved
by ovganizing cymyosia, cto. v.a}

~ to promote the dlssemination of knowledge.
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"ie financial voiume of the reszarch in this field in the member
countries is estimated at 6 m,u.a. for a 3~year period, This figure
is based on estimates of the present annual volume of ongoing re-
gsearch projects, a3 communicated by tho experts.

The inventory of ongoing research projecte indicates that, with a
few excepiions, all member countries would contribute research in
4 regearch fields. '

The cos’{ of co-ordination, on charge of the Community budget, is
egtimated at 140.000 u.a. for the 3 years period.
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‘ COUNCIL DECISION FOR
adopt{ng a regsearch programme in the field of
Treatment and Use of Sewage Sludge
(concerted action)

The Courcil of *+he European Commwnities,

HAVING REGARD to the Treaty establishing the Buropean Tconomi~ Community,
and in perticular frticle 235 thereof;

- HAVING REGARD to> the proposal of the Commission:
HAVING REGALD to the cpinion of the European Parliament;

VHERELS by viriue of Article 2 of the Treaty, t*he Community has been assign-
ed thi'. %ask of promotiry throughout the Community a harmonious develop-
ment of economic activities, a continuous and bal-nced exparzisn and an
accelerated raising of the standard of living;

'HETEAS in its declaration of 22 Novemter 1973, the Jourcil of +he European
Comniuni ties has approved the principles and objective~ of a Conmunity en-
vironmeatal nolicy and the general desoription of the actions to b2 under-—
teken @t Comnuaity level;

WH-BAS #he Council stressed in its Resolution of 14 January 1974 on an
inivlial cuiline programme of the Europcan Communities in the field of

. scl-nce and technolougy that an appropriate approach should be -adopted

tc rds the whole range of available ways and means including concerted
ac’ .ons in an effort to ensure maximum effectiveness while endeavouring
to -btain a fair allocation of tasks among the lavoratories a~d research
boc ~es in *he Community aud the llember stetes and thot whenever it proves
de. rable cooperation with non-member countries should be made pogsible;

WTITEAS in its dscision of 15 March 1976 the Council has approved a second
environmental rescarch programme;

VHLEAS a Community conceried research action in the rield of treatment and
use of rewzge sludge is likely to contribute effectively to the achievement
of ile ahove mentioned aims, in particular wiih regard 4o ihe reduction of
environmenval poiiution and to the economic use of rescurces; .

VHETEAS the liember Countries carry out research in this field, and agree
to suhject this research; the volume of which is estimated at about 6 m.u.a.,
to a coordinaiion on Community level for a period of 3 years.

WiDTEAS the Treaty has not provided the necessary powers for this purpose;

Vit "BAS the Scientific and Technical Research Committee (CREST) has given
iv: opinion with regerd to the Commission proposal;

H/~ DECIDED
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(Preparatory Acts)

COMMISSION

Proposal for a Council Decision for adopting a research programme in the field of
treatment and use of sewage sludge (concerted action)

(Submitted by the Commission to the Council on S January 1977)

THE COUNCIL OF THE EUROPEAN COMMUNITIES,

Having regard to the Treaty establishing the
European Economic Community, and in particular
Article 235 thereof,

Having regard to the proposal of the Commission,

Having regard to the opinion of the European
Parliament,

Whereas by virtue of Article 2 of the Treaty, the
Community has been assigned the task of promoting
throughout the Community a harmonious devel-
opment of economic activities, a continuous and
balanced expansion and an accelerated raising of the
standard of living;

Whereas in its declaration of 22 November 1973, the
Council of the European Communities has approved
the principles and objectives of a Community
environmental policy and the general description of
the actions to be undertaken at Community level;

Whereas the Council stressed in its resolution of 14
January 1974 on an initial outline programme of the
European Communities in the field of science and
technology that an appropriate approach should be
adopted towards the whole range of available ways
and means including concerted actions in an effort to

ensure maximum effectiveness while endeavouring ro
obtain -a fair allocation of tasks among the
laboratories and research bodies in the Community
and the Member States and that whenever it proves
desirable cooperation with non-member countries
should be made possible;

Wheteas in its Decision of 15 March 1976 the
Council- has approved a second environmental
research programme;

Whereas a Community concerted research action in
the field of treatment and use of sewage sludge is
likely to contribute effectively to the achievement of
the abovementioned aims, in particular with regard
to the reduction of environmental pollution and to
the economic use of resources;

Whereas the member countries carry out research in
this field, and agree to subject this research, the
volume of which is estimated at about 6 million units
of account, to a coordination on Community level
for a period of three years;

Whereas the Treaty has not provided the necessary
powers for this purpose;

Whereas the Scientific and Technical Research.
Committee (CREST) has given its opinion with
regard to the Commission proposal,
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HAS DECIDED: 2. The Commission shall prepare yearly progress

»

Article'1

The Community implements for a period of three
years a concerted research action in the field of
treatment and use of sewage sludge within the
framework of its environmental research programme.
This action consists in the coordination at
Community level of research which is described in
Annex I and which forms part of the national
research programmes of the Member States.

Article 2

The financial contribution by the Community to the
realization of the coordination action will be
determined in the budgetary procedure. It is
estimated at 140 000 ‘units of account, the unit of

account being defined according to the Financial -

Regulation in force.

Article 3

To assist the Commission in the carrying out of the
coordination action and the Member States in the
execution of the research projects in the context
of this coordination, a Research Coordination
Committee ‘Treatment and use of sewage sludge’,

hereinafter referred to as ‘the Committee’, is hereby
established.

The terms of reference and the composition of this
Committee are defined in Annex II.

The Committee shall draw up iits rules of procedure.
Its secretariat will be provided by the Commission.

Article 4

1. In accordance with a procedure to be adopted
by the Commission in agreement with the
Committee, the Member States shall exchange
regularly all useful information concerning the
execution of the research covered by the coordination
action. This information shall be treated as
confidential if requested by the Member State which
provides it.

reports on the basis of the information supplied.

3. At the end of the coordination period, the
Commission in agreement with the Committee, shall
forward to the Member States and to the European
Parliament a report on the execution and results of
the coordination action.

The Commission shall publish this report six months’

after it has been forwarded, unless a2 Member State
objects,

In this case the report shall be distributed, at their
request, solely to the institutions and -undertakings
carrying out on the territory of Member States, a
research activity justifying access to the knowledge
resulting from the performance of the research
covered by the Community coordination action. The
Commission, in agreement with the Committee, may
make provisions that the report remains confidential
and is not passed to third parties.

Article 5

The Community may, under the conditions laid

down in Article 228 of the Treaty establishing the
European Economic Community, conclude agree-
ments with other States involved in European

* cooperation in the field of scientific and technical

research (COST) to permit them to participate in the
coordination action which is the subject of this
Decision. ’

Article 6

Annex | to this Decision may be amended by the
Council, on a proposal by the Commission, after
consulting the Committee, in the event of a
substantial change in the financial or technical
conditions governing the research which is covered
by the coordination action.

Article 7

This Decision comes into force on the day of its
publication in the Official. Journal of the European
Communities. ’

(Z



Annex I to the draft Council Decision on a research programnie in ﬁe field of treatment and

use of sewage sludge (concerted action)

The work will be carried out with the main purpose of acquiring scientific and technical
knowledge required for the implementation of the programme of action ‘of the European
Communities of the environment. The research will cover the following topics:

Research topics

Division of research work among Member States

FRG

DK

IRL

NL

UK

1. Sludge stabilization and odour problems:

~ definition and determination of ‘degree of stability’
and relationships to odour nuisance

— comparative evaluation of stabilization procedures,

.. 2. Problems related to sludge dewatering:
~— research on water binding forces

— development and standardization of methods for the
assessment of dewatering properties

- problems related to the use of flocculants

— comparative evaluation of thickening and dewatering
equipment .

3. Analytical problems related to sludge treatment and use:

— characterization of pathogens and evaluation .of
disinfection procedures N

, == characterization and determination of pollutants (heavy
metals, persistent organic compounds} in sludge and
development of standardized analytical methods

4. Environméntal problems related to sludge use:

— special processing of sludge for agricultural use (e.g.
composting) including the improvement of disinfection
- pracedures and pollutant removal

-— tiansfer of pollutants to plants and harmful effects on
vegetation

' effects of long range sludge application on soil quality
and ground water :

— optimum land use of siudge, including sludge from
dephosphatation plants
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Annex 1I to the draft Council Decision on a reseatd: programme in the ﬁeld of treatment and
use of sewage sludge (ooncerted action)

TERMS OF REFERENCE AND COMPOSITION OF THE RESEARCH COORDINATION
COMMITTEE ‘TREATMENT AND USE OF SEWAGE SLUDGE® '

1. The Committee shall:

1.1. contribute to the optimum execution of the programme by giving its opinion on all of
its aspects on request from the Commission and on its. own initiative.

1.2. evaluate the results and draw conclusions as regards to their application.

1.3, insure the exchange of information and dzssemmatxon of data and knowledge relating
to the programme.

1.4, keep abreast of the relevant research being done in the participating states and in other
countries.

2. The Committees reports and opinions shall be transmitted to the Commission and to the
participating States. If necessary, minority opinions may also be mentioned.

3. The Committee is composed. of one representative from each participating State who will be

responsible for coordinating the national contribution to the programme, and also one from
the Commission. Each representative may be accompanied by experts. -

4, The Committee shall designate its chairman for a period of one year.
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PUBLIC WORKS CONTRACTS

- (Publication of notices of public works contracts and licences in conformity with Counczl
Directive 71/305/EEC of 26 July 1971 supplemented by Council Directive 72/277/EEC of
26 July 1972)

MODEL NOTICES OF CONTRACTS

A. Open procedures

. Name and address of the authority awarding the contract (Article 16 (e)) (1):
. The award procedure chosen (Article 16 (b)):

. {a) The site (Article 16 (c)):

(b} The nature and extent of the services to be provided and the general nature of the work (Article 16 (c)):

(c) If the contract is subdivided into several lots, the size of the different lots and the possibility of tendering for one,
for several, or for all of the lots (Article 16 (c)):

{d) Information relating to the purpose of the contract if the contract entails the drawing up of projects (Article 16 (c)):

. Any time limit fot the completxon of the works (Amcle 16 (d)):

/

. (a) Name and address of the service from which the contract documents and additional documents may be requested

(Article 16 (f)):
{b) The final date for making such request (Article 16 (f)):

(c) Where applicable, the amount and terms of piymcnt of any sum payable for such documents (Article 16 (f)):

. {a) The final date for receipt of tenders (Article 16 (g)):

(b) The address to which they must be sent (Article 16 (g)):
{c) The language or languages in which they must be drawn up (Article 16 (g)):

. (a) The persons authotized to be present at the opening of Fende_rs (Article 16 (h)):

(b) The date, time and place of this opening (Article 16 (h)):

. Any deposits and guarantees réquired (Article 16 (i)):

. The main procedure for financing and payment and/or references to the instruments regulating these (Article 16 (j)):

Where applicable, the specific legal form which must be assumed by the group of contractors to whom the contract is
awarded (Arncle 16 (k)):

The minimum economic and technical standards required of the contractors (Article 16 (1)):
Period during which the tenderer is bound to keep open his tender (Article 16 (m)):

Criteria for the award of the contract. Criteria other than. that of the lowest price shall be mentioned if they do not
appear in the contract documents (Article 29):

Other information:

. The date of dispatch of the notice (Article 16 (a)):

‘(%) The Atticles in brackets refer to Council Directive 71/305/EEC of 26 July 1971 (O] No L 185, 16. 8. 1971, p 5).






