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Overview

PART I

NSMP planning concept and summarization of project work flow

e General planning approach
e (Translation into) Steps of the Project

e Sludge management status quo in Bulgaria (as planning basis)

PART II

Sludge Management Best Practice — Technical guide

e Objectives and Structure
e Content and what can be derived from it

e Application of the guidance for further planning steps
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Requirements for a proper planning

e Scope must be clear (e.g. -what's the core matter to deal with;
-which time horizon is to be covered;
-for which area )

e Goals must be defined
¢ General framework must be known
(e.g. -what does the law require;
-which situation do we start from;
-who are the actors/stakeholders;
-what capacities exist )
e An outlook towards the future
(e.g. -how could the framework change [EU
provisions, technical development,
population size, number/age of plants,
etc.])
e Knowledge on the spectrum of available techniques/options

e Awareness on influencing factors (e.g. Costs, Public support)
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NSMP Planning baseline (1)

Scope
e Core matter is sludge resulting from the processes of
treatment of wastewater (sewage) from municipalities
Specially important is here:
R not industrial wastewater (content of critical substances)
R Relation with population size (wastewater generation,
household connection rate)

Outlook on quality and quantity

e Nationally applicable and regionally adaptable
e Time horizon: up to 2020
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NSMP Planning baseline (2)
Goals

¢ A revision of the Previous National Plan
(strategy 2002-2025) that MoEW found
was not practical and in need of adjustment
to a changed situation

e Sludge management in accordance with best practice,
meaning
- to reduce the amount of sludge needing disposal,
- to minimize/eliminate the landfilling of sludge,
- to adopt more secure and long-term solutions,
- get wastewater treatment plants and authorities
prepared to the challenges posed by stricter limits or even
the exclusion of so far practiced disposal technigques in the EU
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NSMP Planning baseline (3)
General framework

e EU legislation (Directive on Waste, Sludge Directive)

e National Legislation (National Sewage Sludge Ordinance
and recent amendments of 2011)

e Organisational setup in the environmental sector in general
and wastewater sector in particular (MoEW, RIEWs, WWTPs)
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Other requirements

Establishment and translation into planning support in the
frame of the project

Framework

e e.g. any upcoming regulations based on the MS practices, new
scientific evidence, drafts and the discussion surrounding them

e the status quo of sludge management (starting situation) in
Bulgaria

Outlook
e e.g. sludge development prognosis and possible scenarios
Spectrum of options

e e.g. screening of sludge management best practice
e assessment of applicability in Bulgaria
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Resulting project steps (1)

e WWTP site inspections in Bulgaria
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e Data collection and WWTP survey (w./ questionnaire)
e Data analysis (sludge mgt. status quo and capacities)

e Prognosis and scenario analysis on sludge development
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Resulting project steps (2)

e Regional analysis (different sludge mgt. pre-conditions)
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e EU screening (legal situation/slud;;e mgt.r status quo in MS)
e Best practice screening (BREFs, internationally adopted
practices and technology)

e Elaboration of the and supporting guidance

e Final NSMP seminar
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Sludge Management Status Quo in Bulgaria (1)
Data basis

e Answers received from WWTP operators in the years 2010/2011
e Questionnaire distributed among 78 WWTPs >2,000 p.e.

e Analyses based on answers from 58 plants representative for
72 % of the population connected to wastewater treatment

e Some complementary data from MoEW

Examples for data situation ©

[Number of the responding WWTPs; n=58]

25

N
8

&

Number of WWTPs

5

@

test protocols
not yet available
2

1

testing just 25000 22500- 21000  500- 100~ <100 0 no data
underway <5000 <2500 <1000 <500 supplied

1 not analysed
4 Range of total annual sludge production [tons DS/a]
Sludge quality Sludge quantity
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Sludge Management Status Quo in Bulgaria (2)

Sewage sludge production

40000
== Total
35000 ——WWTP Sofia
—#— all plants without WWTP Sofia
30000
25000

20000 - /__/e
15000 / /
10000 = A4 A4

5000

Sludge generation [tons DS per a]

2005 2006 2007 2008 2009 2010

Smaller-sized wastewater treatment plants deserve to be in the focus
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Sludge Management Status Quo in Bulgaria (3)
Current pre-treatment

[Data from all responding WWTPs; n=58] [Data with WWTP Sofia excluded; n=57]
no

stabilization
9%

o.t_her. no
stabilization stabilization
methpds 19%
applied

10%

other
stabilization
methods
applied
22%

Contemporary methods for sludge stabilization are not widely established yet
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Sludge Management Status Quo in Bulgaria (4)
Sludge quality

[Data from all responding WWTPs; n=30] [Data with WWTP Sofia excluded; n=29]

sludge considered
dangerous
9%

WWTPs are relatively often uncertain about the real quality of their sludges
as a network for reliable and frequent sludge analyses is still lacking
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Sludge Management Status Quo in Bulgaria (5)
Disposal routes used

[Data from all responding WWTPs; n=58] [Data with WWTP Sofia excluded; n=57]

temporary
storage
7%

temporary
storage
15%

Landfill disposal of sludges is predominant until today, together with
limited possibilities for the use of sludge on land these are practically the
only outlets so far developed in Bulgaria for sewage sludge
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Sludge Management Status Quo in Bulgaria (6)
Disposal security

[Data from all responding WWTPs; n=58] [Data with WWTP Sofia excluded; n=57]

yes but not
clear which
10%

no data
supplied
20%

One third of the WWTPs do obviously miss secured options for the
disposal of their sludges in the long-term. Disposal security needs to be
urgently increased, especially that landfills and use on land might come
under pressure as lasting solutions
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PART II

Sludge Management Best Practice — Technical guide

e Objectives and Structure
e Content and what can be derived from it

e Application of the guidance for further planning steps
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NSMP supporting guidance

Remember planning requirements:

e Knowledge on the spectrum of available techniques/options

e Awareness on influencing factors
- e.g. costs, cost developments

- e.g. local conditions, capacities and particularities

- e.g. public support
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Technical Guide on BAT for sewage sludge utilization
Objectives:

e Help to select the appropriate disposal paths and technologies
taking local needs and conditions adequately into consideration
e Facilitate decisions not driven by speculative or fashion effects,
one-sided or imperfectly performed cost calculations or the
ignorance of follow-up burdens
No one process technology can claim to provide the “ideal” solution
every application has its advantages and disadvantages!

Important links:

- Reference Document on Best Available Techniques for the Waste Treatment
Industries

- Reference Document on the Best Available Techniques for Waste Incineratio

- Reference Document on Best Available Techniques in Common Waste Water
and Waste Gas Treatment / Management Systems in the Chemical Sector
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Structure:
I
-0 Dewaterng >
':> Conversion
Drying >

¢ along the complete process (treatment) chain
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Structure:

Sludge
stabilisation Dewatering

i:>7,|:i Conversion

e Explaining the various techniques
with corresponding equipment...
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Structure:

1
|
Sludge L
stabilisation Dasiog >
l:> Conversion
Drying
\ |
|Anaerobic \ Convection drying Monovalent
\ stabilisation \' incineration
stabilisation \ (it |combustion
l— Gasification/
Pyrolysis
L Combined waste
T Drying beds / Earthification L\ incineration |
e ..and how to work with them to meet -

the varying requirements of different L-

outlets and/or utilisation options
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— e thereby also raising

awareness on different

treatment cascades
(process shortcuts)

that can be used

z
&
B
5
g
s
]
£
g
i
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inagriculture| use in land
reclamation landfills or mines|,
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Structure:

Technical descriptions enriched with additional information on the

beneficial and the restrictive circumstances of each particular

process

—special scheme of colours and symbols to quickly draw
attention on the various impacts and affected areas

€3 | environmentally positive aspect

energetically positive effect

positive operational impact or general efficiency advantage

€ | costadvantage
)
3

negative effect or adverse operational impact
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SIUd,g? . Dewatering Drying Conversion Final outlets
stabilisation

Type of information provided

, €.g. not mandatory for sludge to be used in thermal
processes, use in agriculture requires fully stabilised sludge

¢ Briefing on the

, €.g. the specific investment costs for classic egg-shaped
digesters come to 600-1000 EUR/m3 digester capacity, additional staffing
requirement is 8-10 hours/month

, €.g. homogenization, steady feeding
, €.9. anaerobic process WWTP Pazardjik

, €.9g. @ Capture of fermentation gases
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Content
Sludge Dewatering Drying Conversion Final outlets
stabilisation
le Sp ions for D ing Equip
Applied Available Handling Energy Consumption of conditioning agent achievable DS-
technology throughput rate capacity demand content
m? sludge/h kg DS/h kWh/m? Ca(OH), FeCl, Polymer %
sludge kg/m? kg/m? kg/t DS
Decanter / 1-200 20 - 6,000 1-16 8-12 ~20-32
centrifuges
Chamber filter 08-1 ~15 ~5-75 6-12 ~22 - 40
press
Membrane ~3-4 ~1-15 ~5 ~30- 45
filter press
Belt filter press 2-30 100 - 1,500 05-0.8 ~6 ~20-30
Screw press 1-30 5-1,000 0.2-03 0.01 ~20-35
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Pict.c: Scheme for the continous mode concept offered by the IST-Anlagenbau
(Picture source: IKrW GmbH)

Pict.d: Solar drying plant in Iffezheim

(Picture source: IST-

Sludge Dewatering Drying Conversion Final outlets

stabilisation

Example Solar drying solutions

\ - take-out ey * * ‘
feeding take-out "
feeding .:>
A ad
a: Scheme for the batch mode concept offered by the Thermo-System Industrie- und Trocknungstechnik

GmbH)
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Pict.b: Solar drying plant in Bredstedt
ik GmbH)

(Picture source: Ther ystem Industrie- und Ti
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Sludge Dewatering Drying Conversion Final outlets
stabilisation
Grate-reciprocating Mot normally applied
| Stabilisation / Grate-travelling Mot normally spplied
l / Grate-racking, Mot narmally applied
| Dewatering Grate-roller Wot narmally applied
Grate-water cooled Mot normally applied
Grate plus ratary kiln Mot narmally applied
Drying
kil lied
| : Rotary kiln applie
<, - 4 2 2 4 2 2 Rotary kiln-water cooled Applied
> 9 2z X 3 X R X X ES static hearth applied
1<) 5 =) o [ 1<) 0 =3 o
9] = ~ N N @ L & stationary fluid bed Widely applied
22 = ' . i L4
S O § Co M T MSW Fluid bed-circulating Widely applied
© o @ X X or,]ova G . Fluid bed-bubbling Applied
~ combustion incinerator incinerator
0 Fluid bed-rotating Applied
a ]
< — Pyralysis Rarely applied
i)
Gasification FRarely applied
use in agriculture fuel recovery of
substitution | phosphorus
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Content

SIud_gg N Dewatering Drying Conversion
stabilisation

Example Phosphorus Recovery

Dascrption of baske procadure Zapacts fo considar Rafarence locationa
" Recovery of = T TE Tecov ey O oE TN Fara TRITO Ccelem b
phosphomns stages of munkipal wastewater and sluge reatment. A portion of T Ofenturg, Baden-
dissolved phosphorus In the wasiowater 3nd the colicidal, fine partculats Wartiambang,
fraction are ncorponted into hie actvabad sludge or wil be precpitated and Genmany

@ Blminaton of phosphors has

In the medium to which the techrical maasures for s racovery sitve Impact o e furth
Wil b2 appied processing of e sludae, eq. the
y of dewatering

BUT
¢ no individual small-scale solutions such as vermi-composting

e no third level utilizations like use of sludge ashes in construction
products
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Application in further planning process
Example of reference values used in NSMP
e Average sludge application rate on land
3.5 t DS/ha for land applications

e Thermal utilisation rate in cement industry
maximum 5 mass-% of total cement clinker

e Thermal utilisation rate in power plants
maximum 5-10 mass-% of total fuel input

Present | Current potential | 2015 potential | 2020 potential

Disposal route % coverage of total sludge generation
Use in agriculture 26 100 100 100
Re-cultivation 23 50 50 19
Landfill remediation n.a. 10 10 8
Co-combustion in power plants 0 0 0 36
Co-combustion in cement kilns 0 0 22 22
Landfill disposal+temporary storage 19

page 29 of NSMP Final Seminar October 30/31, 2013 Novotel Sofia

I n l e C u S Waste Management and
UL Environment-Integrating Management CRE Amt

Associated guidance

The decision-making guidance is a recommended proceeding for
WWTP operators to develop their own management concepts for the
future. WWTP operators, with the technical guide have a pool of
information at their disposal that helps them finding orientation / an
answer for critical questions that must be answered in the planning
process.

P mining the content of potentially o, Lab results on harmful matter 2 Harmiul
armful substances content substances
A}
E3 i " PR 2 Critical
- Is the sludge found to be within the et | A e e limits
z 1 | A Pollutant

critical limits? fitvies
- initiated

+ N
4 \| A Storage

| Examine storage capacities

Sludge volume exceeding
handling capacities at the
Are the awvailable capecities for I WWTP must be given to

rd intermediate starage found to be mat AI most reasonakble disposal

= sufficient? - routes available unless
own storage capacities
ed
&
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Detailed technical specifications

More details and technical specifications
on part of the spectrum of sludge
management technologies and
equipment can be found in the form of
technical fact sheets on the INTECUS
information tool

Example Fact Sheet Fluidized Bed Combustion

|sheetindex | WT/1-03_FBC

[ % [Ewiprent | [

Best Practice Municipal
Manageme

VG TNt MATO A1 MYWMUMANBHOTD
Meve gxmerTs oTxofoR

Mesieurss pratiques en madriss
des déchets des communts.

Link: http://www.umweltbundesamt.de/themen/abfall-
ressourcen/abfallwirtschaft/abfalltechnologietransfer
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