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FIGURE 21: SHARE OF POPULATION WITH PIPED WATER IN DANUBE REGION, 2015
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FIGURE 24: SKARE OF POPULATION WITH SEWER CONNECTIONS IN DANUBE REGION, 2018
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UWWT IN MORE DETAIL
Agglomeration size

DANUBE RIVER BASIS
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Percentage not collected

DANUBE RIVER BASIN

GENERATED LOAD (P.E.) INAGGLOMERATIONS OF DRB
REPORTED AS UNCOLLECTED UNDER UWWT

(PERCENTAGE OF THE GENERATED LOAD
REPORTED TO ICPDR AS NOT COLLECTED

® 0-1

@ 1-10

© 10-20
O 20-30
© 30-50
® 50-75
® 75-100
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Percentage managed through IAS as defined by UWWT and presumably
discharging via directly or indirectly to surface water bodies

DANUBE RIVER BASIN

GENERATED LOAD (P.E.) INAGGLOMERATIONS OF DRB
REPORTED AS |IAS UNDER UWWT

PERCENTAGE OF THE GENERATED LOAD
REPORTED TO ICPDR As |AS

® 0-1

1-10

10 - 20
20-30
30-50
50-75
75-100
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(4

Percentage managed through IAS and/or ,individual collection systems*
(septic tanks and pit lattrines, cess pools etc.)
IAS plus uncollected

DANUBE RIVER BASIS

BY 1AS ANDIOR INDIVIDUAL

SYSTEMS

® <1
1-5

® 5-10
10- 30

® 30-70

® 50-100
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Percentage managed through IAS as defined by UWWT and discharging to
soil and subsurface and not to surface water

DANUBE RIVER BASIN

GENERATED LOAD (P.E.) INAGGLOMERATIONS OF DRB

'*,' PORTED AS IAS DISCHARGING TO SOIL
[ “f h ™
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FOCUS ON SERBIA
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SETTLEMENTS AND AGGLOMERATIONS IN RS
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DEMOGRAPHICS OF RS
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Distribution of total population into different settlement
size classes in the Republic of Serbia

>100.000 = 19 %
>50.000 = 35 %
>10.000 = 56 %
>2.000=76 %
<2.000=24%

= >100000 = 50000-100000 = 10000-50000 = 5000-10000
= 2000-5000 1000-2000 m 500-1000 m <500

2 !lll JAROSLAV CERNI

" gf| WATER INSTITUTE Beyond Utility Reach? How to close the rural access gap to wastewater treatment and sanitation services | RWWT Workshop 2021



INDIVIDUAL SYSTEMS OF WASTE WATER COLLECTION
AND SETTLEMENT SIZE IN RS

® 0. 30% with individual sewerage systems
® 30 - 0% with indnidual sewerage systems . + &+ e -
& T0-95 % with individual sewerage systems
© 95 % or more with indnvidual sewerage syste
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Estimated number of individual systems in 2016 in RS
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CURRENT PLANNING — COLLECTION SYSTEMS
(Data source: DSIP for UWWTP)

nvestment needs sewerage network, Million EUR

191,1; 8%

M Sewerage network
rehabilitation, MEur

B New sewerage network,

2 311,5; 92%
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CURRENT PLANNING — WASTE WATER TREATMENT SYSTEMS

(Data source: Own computations based on DSIP for UWWT)
Total Investments app. 2,480,000,000 Euro

WWT INVESTMENTS FOR AGGLOMERATIONS
Million Euro

P

<2000
3%

50000-100000
10% 7N

Approximatelly 12 % for agglomerations from 2000-5000 PE
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Figure 2.2. Estimated annual expenditures for water supply and sanitation for the EU-28
(million EUR, 2011-15 annual average)

EU-28
EU-15
EU-13 l

0 20,000 40,000 60,000 80,000 100,000
® Supply ™ Sanitation

Note: Likely overestimate of supply-related expenditures (and corresponding undersstimate of sanitation) in countries where wastewater-related
charged are included in the water bill.

Source: EUROSTAT (General government expenditure by function, Final consumption expenditure on environmental protection services by
institutional sector, Final consumption expenditure of households by consumption purpose, Mean consumption expenditure by detailed COICOP
level),
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Figure 2.9. Share of EU funding in estimated total expenditures for water supply and sanitation for
the EU-28

(%, 2011-2015 annual average)

0% 20% 40% 00% 80% 100%
wEU Transfers = Domestic Spending

Note: EU cohesion policy funds are channelled through domestic budgets of Member States.
Source: EUROSTAT (for past estimated expenditures), European Commission Directorate-General for Regional and Urban Policy (Open Data
Portal for European Structural and Investment Funds).
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Figure 2.11. Share of debt in estimated total expenditures for water supply and sanitation for the
EU-28

(%, 2011-2015 annual average)
EU-28

EU-15
EU-13

0% 2'0 490 69. 8°b 10“. 12‘.
®mEIB/EBRD  ®Commercial

Note: Debt is assumed to be repaid by either (and therefore not additional to) government or household expenditures presented in previous
figures

Source: EUROSTAT (for past estimated expenditures), European Investment Bank (loan database), European Bank for Reconstruction and
Development (loan database), Commercial databases (IJ Global, Thomson Reuters, Dealogic).
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JUST FOR THE ARGUMENT SAKE

Estimated number of the need for individual systems(IS)
in settlements of different sizes

2%
r
/

1%
L
28% ’ y

Settlement size IS needed
>100.000 = 33.000
50.000-100.000 = 68.900
10.000-50.000 =178.900
5.000-10000 = 289.900
2.000-5000 =493.750

1.000-2.000 = 668.400

= >100000 = 50000-100000 = 10000-5
5000-10000 = 2000-5000 = 1000-2
= 500-1000 m <500

Assumption: No new centralized collecting systems are built
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JUST FOR THE SAKE OF THE
ARGUMENT # 2

Potential savings by going fully decentralized fo all
settlements < 5000 PE

« Avoid about 2 billion euros for sewer construction
 Avoid about 350 million euros for centralized
wastewater treatment

Additional costs for proper IAS individual systems for
approximatelly 600.000 households

Savings directed to subsidies for each IAS of app. 4000
Euros

i .
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IS IT FEASABLE

USA

BE LG UM Average costs of decentralized treatment systems
1200 Treatment Method Technology Capital Cost
1000 —&— SAF Conventional Septic Tank and Gravity Soil System $5,000 to $5,000
dad Suspended Growth Aercbic Treatment | $6,000 to $8,000
=l Suspen Growth
" 800 Reedbed P Attached Growth Aercbic Treatment $9,000 to $13,000
& s - -A-- RBC Attached Growth Intermittent Media Filter $6,500 to 11,500
§ O-- Activated sludge ' Recirculating Media Filter $8,000 to $11,500
400 ‘ ; >
: Trickling filter ‘ Vegetative Submearged Bed $7,500 to $10,500
200 b o . Pressure Distribution $7,000
—— i ressure Dispersa
5 Anaerobic fiter » Drip Dispersal $7,800 to $9,300
| Conventional sewer 14,0007
0 5 10 15 20 25 ; onventional sewer $
| STEG $7,500**
Person Equivalent Cluster Systems STEP $10,000**
Figure 11.1; Capital Cost Per Person Equivalent for Individual and Small Cluster Wastewater [ VaS“H’“ - ) $10,0DO"
Systems in Belgium. Note: SAF stands for submerged aerated filter; RBC stands for rotating | Grinder Pump $9,500**
biological contactor. Source. Adapled from Geenens and Thoeye (2000). Figure 4. Used by permission of the = l - ,
copynght holdey, the international Water Association NOTE: Costs vary with labor, materials, other factors; **cost per EDU in clusters > 100 EDUs
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The example of USA
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Detailed analysis needed on all
costs and benefits

Many additional advantages possible and realistic

* Flexibility

 Mobilization of additional funding for facilities from
households (use available budget for subsidy and not full
investment)

* Job Creation

Main problem is not technology but management
Different management models to consider

Identification of all role players and their responsibilities etc.

i .
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Economics and free capacity

Install centralized
\ S

/

N
.

~N

\
Wastewater flow

>
=
o
©
Q
©
o

Lead time of centralized capacity
Idle centralized capacity

Overbuilt capacity

\ ‘ Capacity of centralized WWTP

Install decentralized
capacity

Capacity of decentralized WWTPs

» Time

Flow Versus Capacity for Centralized and Decentralized Wastewater Systems. WWTP
stands for Wastewater Treatment Plant. Source: RMI 2004
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Some possible management models

NMLANMAGE MEMNT MODEL

1: RESPOMSIBLE HO M EOWW NE R

|

To ensure that conventional onsite systemrms are sited and
constructed properly in accordance with appropriate state
and local regulations and codes; that they are periodically
inspected; and, if necessary, that they are repaired by the
Owirner.

The Regulatory Authority maintains a record of the
location of all systems and pericodically prowvides the
Owner/User with nmnotices regarding operation and
preventive maintenance recommendations.

Z: MAINTEMAMCE COMTRACTS

To allow use of More complex Mechanical treatment
options or small clusters through the reguirement that
maintenance contracts be maintained between the Owner
and Maintenance provider to ensure appropriate and
tirmely system component maintenance by qualified
technicians over the serwvice life of the systemrm.

3: OPERATIMNG PERMITS

NOTICE

HPERATIMNG
FERMIT OM FELE
N MAIMTEMANCE
OFFICE

To issue renewable/revocable operating permits to system
Owner that stipulate specific and mMmeasurable performance
criteria for the treatment systerm and periodic submittals
of compliance Monitoring reports. The performance
criteria are based on risks to public health and water
resources posed by wastewater dispersal in the receiving
environment. Operating permits allow the use of clustered
or onsite systems on sites with a greater range of site
characteristics.

4: RME OPERATIOMN
ARND NMAIMNTE MAMNCE

To ensure that onsite/decentralized systemrms consistentiy
meeat their stipulated performance criteria through
Responsible Management Entities that are responsible for
operation and performance of systems within their serwvice
arsas.

5: RIVIE OW NERSHIP

=
“e
2 -

To provide professional management of the planning,
siting, design, construction, operation, and mMmaintenance
of onsite/decentralized systems through Responsible
MManagement Entities that own and mMmanage individual and
clustered systems within their service areas.

JAROSLAV CERNI
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. 1 = RESPONSIBLE HOMEOWNER, 2 = MAINTANANCE CONTRACT, 3 = OPERATING PERMIT, 4 = O&M OUTSOURCING, 5 = RESPONSIBLE MANAGEMENT AGENT

IMPLEMENTATION _ ROLE PLAYERS AND MANAGEMENT MODELS |
PHASE oy | provier | OWmer | User | Developer | LEC0 | e | Desianer | Retont | Haujer | OPeTaor | Inspector | RMA

e |0

TRAINING AND >

CERTIFICATION % 1234

LICENSING

SITE EVALUATION 1234 i

TECHNICAL DESIGN f‘\ 234 .

'CONSTRUCTION i “m-; ;

e | 9o e .

e | |

MONITORING @ 12“ 3

CORRECTIVE ACTION ‘\

FINANCIAL

s | 0
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PREREQUISITE
ENABLING LEGAL FRAMEWORK FROM EU AND NATIONAL
GOVERNMENTS WHICH IS CURRENTLEY NOT THE CASE

IS THERE ANYTHING THAT THE UWWT DIRECTIVE DOES NOT
CONSIDER OR RECOGNISE

£ — ﬁt‘:

1. RECOGNISING SOIL AS A RECIPIENT OF TREATED OR UNTREATED WASTEWATER

2. INDIVIDUAL SYSTEMS NOT DISCHARGING TO AN EXISTING TREATMENT PLANT
(BY TRUCK OR OTHERWISE) SINCE TREATMENT IS ALLREADY PROVIDED

3. RURAL AGGLOMERATIONS(SETTLEMENTS) < 5000 P.E.

Ll JAROSLAV CERNI
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FORGET THE PAST — WE CAN DO BETTER NOW
What'’s The Problem???

> The "Been there — Done
that” mind set

> I remember package plants
and the memories still hurt!!!

> Sewers are a sign of modern
civilization — aren’t they???




SUGGESTIONS

DRB STUDY TO CONSIDER AND DEVELOP APPROPRIATE MANAGEMENT
MODELS AND IDENTIFY ROLEPLAYERS AND THEIR RESPONSIBILITY FOR
EFFECTIVE IMPLEMENTATION

LOBBYING THE EU TO CREATE AN ENABLING LEGAL FRAMEWORK FOR
DECENTRALIZATION AND THE BIGGER ROLE OF IAS

THANK YOU!

Beyond Utility Reach? How to close the rural access gap to wastewater treatment and sanitation services | RWWT Workshop 2021
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ADDITIONAL SLIDES FOR
EVENTUAL RESPONSE TO
QUESTIONS



Recognized as an option

Feed
o=~ S T TR S R

f Impermeable soll
n place

Fe
o impermeable

R R

-

Biofilter

Distributor

Fifter media

Drotnoge tiles

Secondory settler

Rotating Bfdogical
Contoctor

POl Ventilation holes

PIAREAC B WAL I R N A TR S
I SUR R MRV
o et

it gt

(fittering soff or sand)

BY BIORLM ONA SOLID SUPPORT
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1.5 to 3 m* of moterial per p.c.

BY SUSPENDED GROWTH CULTURES
{algoe + bacteria in the water) (lagooning)

8 to 12 m* of water per p.e.
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EXTENSIVE
WASTEWATER
TREATMENT
PROCESSES

X

h 2001

ADAPTED

TO SMALL AND
MEDIUM SIZED &
COMMONITIES
(500 to 5,000 ;
papulation equivalents)

-

on-site (stand-alone) treatment (septic tanks with subsoil or sand
filters, cesspool, etc.) not covered
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US EPA resources at

Design guidance
Management guidelines
Case studies
Technology fact sheets
State and local examples

Research, demonstration
projects, and other tools
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COMPARISION

40

M Serbia ®W DRB
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1.1

0
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Axis Title
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iTOP sewsﬁ‘ PLANT
'oua NEIGHBORHOOD

Traditional Centralized
Sewer Extension

Wastewater
Treatment Plant

¢33

“"Decentralized”

' onsite dispersal
| Individual septic

Systems

Centralized system -
offsite disposal

Cluster septic system -
offsite dispersal

Cluster septic system -

system -
onsite dispersal

Distributed Management
Approach

Centralized
Wastewater
Treatment Plant

- C'3
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LOWLANDS OF NORTHERN SERBIA (2000-5000 P.E.) HIGHLANDS OF NORTHERN SERBIA (2000-5000 P.E.)

LOWLANDS OF SOUTHERN SERBIA (2000-5000 P.E.) HIGLANDS OF SOUTHERN SERBIA (2000-5000 P.E.)
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LOWLANDS (500 - 1000 P.E.) HIGHLANDS (500 - 1000 P.E.)

——
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GERMANY AUSTRIA

L

>
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DIAGRAM OF A CESSPIT

LIQUID WASTES FROM

HOUSE == ENTIRE CONTENTS SHOULD

<= BE REMOVED WHEN CESSPIT
1S EMPTIED

LIQUID EFFLUENT

SLUDGE LAYER
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Conventional
Septic System

Pronsn notx The Fawtar Of CORBATTINGS M & Mt tnh vy Sy S and gien.

P rs bovm o ory Cen o d n bt P

Aerobic Treatment Unit

Air | Access
Pump | | | Riser

To treatment
or dispersal
system.

Please note: The Aerobic Treatment Unit can vary in components and design
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Conventional gravity-flow “septic” system
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Figure 11-5: Conceptual lllustration of Increasing Pipe Length and Size as the Population Served
Increases. Source: Clark (1997), Figure 1.1. Courtesy of Richard Clark.
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Table 13Z-1_ Summary of Management Program Elements and Possible Activities

Frograrm Elsrmant

Purpose

Baslc activities

Sawanced Sothwities

FPubilkz esducatiom and

To maxdmize pubiic

Provide pubdic

Prowide pulnlic adwisony groups,

COMMEmons and Impacts, org-
e watershsad, and pubdlc
neaitn prodection.

slzes, suTacaignound
water setbacks anoior
Idantity critical arsas
requiring more
protecthom.

partcipation InMvoleement In the need for meetings, foqJums, review groups. and other
and mplermentation of the updates, and sdwcaton nyoivermeant opporuwnites In
MANSgeMant program. programs. SCEToN bo hasks paogram.

Pianning Considger reglonal and sibe Estandish minimum ot rSomHor and moded reglonal

polutamt oads of diffenent
gevelnpment scenanos; t=Eihor
gewelnpment patbtams and
requiremsents 1o recsver she
ervironmental condiions and
technological capanliiies.

FPerfommance reulnemeTis:

Link reabm=nt standands and
=Elatiee sk o heEalth and
waber ressounce Qoals.

Prescribs acoc=planle
=slte characierisics
andior sysism types
E1 LU

Requine sysiem perfommance i
meet standands that consisar
wWabar resource vales,
vineraiiites, and msks.

=Hie ewdaluaton

SAzseps she and redationsnip
i oEner Teahmres.

Characternzs landscape
position, Solls, ground
& suM=aoce wabsr
Icatkon, size, Snd
other site condilions.

Asssss site @nd cumuative
watershed Impacts, ground water
mrounding pot=ntial, ong-temrm
sp-acific pollutant frenss, and
cluster system pobsrtiail.

desipned; record as—bullt
dransings.

b owering witth =0l
and enter as—bouwllts Imbo
rescord.

Dresigr Ensure sysiem s appropriabs FPrescribs a3 lmibea Imipiament requiresmanis for
for site, watersheo, and nEmber of acceptabls dgeveloping akemative aesigns
wastewaber iow ! smength. desigrs for speciic siba that meat perfoamn anos

condidons. requirermanis for each shbe,
posilon n watershad, and
wasiswater flowisrengin.

Consirucion Enswre Installation as Imspect InsEiaton pricr Prowkle supplemamial training.

certmcation & ICEnsIng Drograsms;
provige mons comprehensiyve
Imspectomn of Installatlons, verty &
erter as—-oulls Mo record.

Cperaton and malnteEnance

Ernsure sSysiems p=rfonm 35
designed.

Imitate heomeoraTmer
educationys reEmimder
programs that promobs
regular CERd
fEumpng .

Requine renewable, revwocabl=
operating permits with reparing
requilrements; verfabh=
responsibiity Tor propar CEm
acttwRles.

Residuals mamagement

sMimimize healtn or
amvironmental rksks snom
resifualks hAnEingeoispers=al.

Reguire compllance
with Tederal @and stabs
reskdusis dlsposal
[==T. T4

C:onduct analysls and owerskght of
reslduals program; Web-nased
reporting and Inspecton of
pumiping and wimats disposal
Taciity actviies.

Tradning ard
I:EI'U'"I:-E'H[H"IF"EEH:E-IHQ

Promobe excel=nce I =Re
svaluaton, s=sign,
Imnstalla®on, and obther sendlc=
prowider Srecs.

Recomemsmnd uss of
only stabs
lcensadceniTed
servioce P‘I'DI."II:‘EI'E.

Prowide supplemeantal tradning
and cermmcationidlcensing
program:s In Sdadiion bo State
program:s; offar comtinuing
eclCathon opporbuniities, amnd
monHor perfommance theowsgh
nspectons.

Imspections arsd rmeon o rg

Ceocument proper servhos
prowider p=rformance,
Twncioning of sysiEms, and
smvimnnmeernial Impacks.

Imspection prior bo
cowverng: Insp=cions
prior to property Otk
bransfer; complamt
response.

Requine reglonal surtfacs and
ground waler monitorrg: WeD-
based system and opsrational
monHorng; requined p=riodic
operational & Instadlation
nspectons.
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Figure 2.6. Estimated expenditures per capita and as % of GDP
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Note: Expenditure for Finland, Croatia and Sweden are underestimated due to data limitations.
Source: OECD analysis based on EUROSTAT (WSS-related public and household expenditures, GOP, population).

JAROSLAV CERNI
WATER INSTITUTE Beyond Utility Reach? How to close the rural access gap to wastewater treatment and sanitation services | RWWT Workshop 2021




Recognized as an option
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Secondaory settler
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On-site (stand-alone) treatment (septic tanks with subsoil
or sand filters, cesspool, etc.) are not considered

1.5 to 3 m' of moterial per p.e.

BY SUSPENDED GROWTH CULTURES
{algoe + bacterfa in the water) (lagooning)

2to 12 m* of water per p.e.
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