
,c-'----· - - ---_.

;111>.T
'SOURCE
POLLUTION
IN.THE
:llJ\NUB£ BASIN

JULYt992

"I [gr.
USAID

EUROPEeUREAU

PI/I4 • am: a •
?''' E

,...~
'I" , • .,,."w
." •.~ ..

WATER AND SANITATION
/FOR HEALTH PROJECT



WASH Field Report Nu. 374

POIN1- SOURCE POLLUTION
IN THE DA,NUBE B.t\SIN

SUMMARY

Prepared for the Europe Bureau,
U.S. Agency for International Development

under WASH Task No. 271

by
Robert Thomas

Max Clark
Tim Bondelid
Dan Edwards
WUliam Lord

and
Tarik Pekin

July 1992

Water and Sanitation fQr Health Proj~t

Contract No. DPB·S973·Z.OQ·8081.OQ, Proj~t No. 936-59"13
ia ,ponsored by the Office of Health, Bureau for Research and Development

U.S. Agency for lnternlllional Development
Washington, J)C 20S23



SUMMARY

Project Outline

In the summer..,f 1991. the U.S. Agency for International Development (A.l.D.) Bureau for
europe funded a wastewater emissiol'.5 study in th€) part ofthe Danube basin in Bulgaria, f'le
Czech and Slovak Federal Republic (CSFR) , I-I'.:;".gary. and Romania. The R&D Bureau Office
of Health·s Wuter and Sanit~tion for Health (WASH) Project undertook this study and began
the collection of avaUable data in the summer of 1991 and assembled a team of six persons
in Se~tember 1991 to conduct the stud~s called for. The team began its field work in late
Se.,tem~r 1991 and completed it in May 1992.

The Scope of Work of the WASH team had three principal elements:

• Prepare an initial computer-based system to manage data on point-source wastewater
e.misslons and ~mltters to support reduction of pollution in the Danuoo bagln, and
demonstrate the utUlty of the system In one or more pUot river basins within the
Danube b~sln;

• Identify high-priority, Immediate Investment needs for which prelnves.ment studies
might be funded and executed by Intem:atlonal donors and fundln;] agencies; and

• Evaluate Institutional conditions Clnd needs to support the data management system
and Implementation of wastewater emissions control programs.

During the course of the team's preparatory work, it became c1eiu that the type of data
management system that was of the greatest interest to the responsible pollution management
personnel was a decision support system that could be used to estimate the Impacts of
technical, financial, and other pot~mtlal control policies, not only on emissions and water
quality, but also on costs and other concerns.

Two events of key importance In the course of the project were (a) an international Project
Planning Workshop, held in Vlsegrad, Hungary, in December 1991, at which concepts and
needs for the decision support system were agr,!ed upon and the name Danube Emissions
Management Decision Support Project (DEMOESP) was decided on; and (b) an international
Institutionalization Workshop, held in Dubravka, Slovakia, In May 1992, at which the future
uses and support needs of the decision support system were Identified atid some potential pUot
projects prioritized In each country.

The study resulted In the following products:

• PoInt Source PollutIon In the Danube &Isln

o Volume 1- Report on Data Management, InstitutIonal StudIes, and PrIorIty
Projects (this report)

o Volume 11- InstItutIonal StudIes: BulgarIa, the CSFR, Hungary, and RomanIa
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o Volume 1U- Country Technical Reports: Bulgaria, the CSFR, Hungary, and
Romanra

o A user manual for DEMDESS (the Danube Emissions Management Decision
Support System), completed In July 1992

The basic purposes of this report are to present for general audiences In the four assisted
countries, for interested agendes and donors, and for A.tD. as the client, the methodology,
findings, and recomlMndatlons of the WASH teamj to record the key technical and
Institutional data thai were collectedj and to set down fGt potential DEMDESS users and
clients guid~lines for the system's application and ongoing use.

The Scope of Work of the pro1ect was carefully coordinated with the overall Environmental
Program for the Danube River Basin (EPDRB). An Important C'omponent of the study was the
technical contribution made by the U.S. Environmental Protection Agency (EPA) In regard to
potential pilot projects.

Findings

• Background. During much of the last 45 years, development of Industry, agriculture,
and public housing was a primary focus in the four participating Danube countrlesj
control of associated water polllJiHon problems WeiS given limited or delayed attention.
In the recent, period of economfc restructuring and democratization, funding for water
pollution a>ntrol has virtually ceased In many cases. Each coun~ry has a host of
pressing political and 6'oclooconomlc problems that havEt largely bel'ln given higher
Immediate priority by their governments in the belief that e:nvlronmental problems can
be deferred, rather than addressed Immediately as an Integrated part of ov~rall

restructuring. Although environmentailsts played a key role In moving the four
countries toward democracy, policies the respective governments have adopted In
response to economic realities have often prevented rapid resolution of water pollution
problems. The lack of understanding by seniol policymak4~rs of the economic benefits
of immediate water pollution control and the high cost of further delay Is constraining
economically sound water quality improvements.

• External avslltance.In the interim, ~lxtemal assistance can be beneficial In prepDring
national and local water pollution control programs a'ild can hasten their
implementation, which can begin as soon as appropriate Institutional and financial
conditions are achieved.

• Major pollution prClblems. Was~ewater emissions from cities and industry have
serious environmental and health Iml:>acts on receiving waters, most notably In the
tributaries of the Danube. Nonpolnt·sc)urce runoff from naral areas contributes to the
poDution, In the form of nutrients (primarily nitrates) from overlpplication of Inorganic
fertilizers, pesticldes, and organic waste In the partially treated effluent from large
animal feed lots. The Danube River ItSEllf provides high dUutlon of wastewaters entering
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it and has a high self·puriftcation capacity with respect to biodegradable organic wastes.
Nonetheless, low levels of dissolved oxygen and fish kills occur occasionally in !is
tributariP.s. Algal blooms in storage reservoirs during the sun'llner are somewhat mure
common; these are caused by high nutrient levels and affect the treatment of potable
supplies from surface water sources,

Many cities and towns rely on bunk·filterea water supplies, which usually consist of
tunnels, wells, or infiltration galleries placed In coarse alluvium parallel to the banks
of a river. In several areas of the CSFR and Hungary, babies are glv~n bottled water
to avoid high nitrate levels found in some bank·filtered supplies. Heavy metals from
industrial emissions have the potential to affect the food chain and aquatic biota, and
pose risltt to the environment and human health in the Danube Delta and Black Sea
regions. In Hungary, fuel leaks and splth; at former mditary bases are endangering
potable water aquifers. Elsewhere, In several Instances, salty and oUy Industrial residue
affect soils and crops in Irrigated areas downstream. Bacterial and organic
contamination of surface water potable supplies cause odor, taste, and potential health
problems, and disinfection of such waters by chlorine may lead to formation of
carcinogens.

• Major point sources of pollution. All of the older anet larger cities in the four
countries have combined (this is, wastewater plus stormwatl~r) sewer systems serving
a majority of the population. Interceptors and pump stations have been buUt to receive
flows from sewer systems and carry wastewater to treatment sites, but rarely do the
interceptors seNe aY of a city. Biological secondary wastewater treatment plants have
generally been designed for the larger cft:ies, and have been built to various stages of
~ompletion.

Effective operation and maintenance of completed wastewater treatment plants has
been achieved in only a handful of etties in the four countries. Critical pieces of
equipment In treatment plants are often defective or inefficlfent, and many municipal
plants are overloaded. Sludge treatment and disposal is a m~jor problem at essentially
aU treatment plants. None of the municipal treatment plants encountered In this study
was providing disinfection of the treated c!ffluent, and none was designed or equipped
for removal 0' nutrients (nitrogen or phosphorus). Industries In the four countries have
been developed on a large scale to produce chemicals, steel, petro'.eum, processed
food, automobUes, and many other products. Technologies for Industrial processing,
manufactUring, and treatment of industrial wastewater arel generally outdated and
evolved dUring an era when environmental protection Wi!lS not a major concem.
Industrial wastewater treatment or pretreatment plants are often primitive and are
operated ineffectively. In many cases,larl~e Industrial complexes have been developed
at locations where avaUable water resources cannot dUute or assimilate Industrial
emissions.

• Economic and flnanelal causes of pollution. Although Industrial activity has
declined with the Imposition of free market conditions, the reduction of former
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subsidies, and the movement toward privatization, industrial wastewater emlssions
remain a major source of water pollution. High unemployment rates in many cases
prevent the dosing of factories that do not meet water quality standards for emissions,
whUe economk uncertainties and Jaclt of profltabUIty prevent investment in less·
polluting technologies or improved wast,~watertreatment technologies. Many municipal
plants have been designed but not completed, due to the lack of national subsidies and
user tariffs that are insufficient to fund the remaining construction.

• Institutional development. Under the previous centrali2:ed system of government,
E..ach country had developed a priority list of cities and inuustrtal installations to receive
funds for Improved wastewater treatment. A syst~m of lim!s ior emissions exce~ding

allowable standards was also in place, although not alwaYl~ applied arId certainly not
effective when aJllnstttutions were state controlled and sta'te funded. Each country is
now in the midst: of developing a new btstItutional structure and system of taxes and
fines under which municipalities, privatized Industry, and other local Institutions will
have a much larger role to play In water pollution control.

All of the countries have at their servk:e dedicated, well-educated, and experienced
water pollution control professlonaw. Thus, our study recleived significant assistance
and cooperation from the ministerial, regional, and munk:ipallevels of government,
and (with some exceptions) from repr'!sentatlves of Indus,trial Installations.

Conclusions and RecommendatloDs

The conclusions and recommendations devel()ped In this study Nlate to three topJcs:

• Priority Investment opportunities, regarding which candidate dtles and Industrial facUlties
with water pollution control problems have been identified lltom field visits to a limited
number of sHes and from discussions with experts In each country.

• Requirements for institutional development, Including posslbl4a changes In approach and
methodology for promoting Intematlonal cooperation among the Danube countries, for
establishing national, regional, aod localln'5titutions, and for supporting such functions as
setting national polley, water quality standards, stream quality c1asslflcations, fees, and
sanctions; monitoring andenforcement; b~llnplannlng; investment programdevelopment;
Implementation; establlshin; and collectIng user fees; and Improved operation and
maintenance of facUlties.

• Further Integration and use of the DEMOESS data base and, software In the respective
Danube countries, to provide a common computational fralll4l~work and decision support
tool during the current phase of establishing viable water pollution control programs In the
four countries.



Investment OpportunIties

In many cases, urban areas that include major industrial concentrl~tions already collect both
industrial and domestic wastewater. Given the uncertain viability of most industries, however,
early capital investment in pollution reduction is likely to be limited. It appears more likely
that, pending the introduction of industrial waste reduction through process changes or
pretr(!atment, early treductlol\ of such components as heavy metals could be achieved by
municipal treatment. Fees levied against industrial dischargers could be used to fund su,;h
treatment.

Regarding Hungary specifically, dumped fuel remains a major pollution problem. Given the
country's great use of groundwater and the deleterious effect that the passing of time has on
dean-up efforts, this problem demands consideration as a pollutle.n investment priority.

BaS(!d on the above, the WASH team concluded that Initial external assistance to Bulgaria,
the CSFR, Hungary, and Romania would be likely to include projc!cts where (a) urban areas
contain heavy concentration.1 of industry, (b) Industrial areas appear economically Viable, and
(c) groundwater aquifers are contaminated by fuels dumped or leaked at fonner mditary
installations. Potential projects were identified {yom discussions and information provided by
local experts In each country, altd project sites. were visited to thcli extent permitted by time
constraints. The locations of potential projects are shown in Figure A.

The potentiel projects were prioritized in accordance with several criteria: known or potential
Impact on health; actual or imminent damClge to a critical "tsource, such as potable
groundwater aquifers; readiness to proceed; significant human health oreconomic benefit even
If other projects !n the same basin do not proc~ed; large benefit in relation to cost (such as
completion of substantially buUt treatment plants); and Inclusion ()f projects with a range of
sizes) types) and costs. Some potential projects Nere discarded. The remaining projects were
assigned to three priority levels, as Indicated In Table A.

It should be noted that these early priority projects do not represent an exhaustive list of all
high..priority projects in the four countries. In p4uticular the follOWing omissions are apparent:
The Homad basin in eastern Slovakia and the SaJa basin in Hung4lry, which have signlflcant
pollution problems, were under study by others, but were not visited or evaluated due to time
constraints; the large portion of northwestern Romania that dr4dns to the Tisza River In
Hungary, and the Timls basin in southwestern Romania, which drtalns into Yugoslavia, were
not vlslted due to time constraints and were not evaluated due to a lack of data. Yugoslavia
and Its successor states were not included In the scope of work due to the security situation
there.

Information on the 15 ftrst·priority projects is summarized In Tabl~l B. Eleven of the projects
are concerned with treatment of municipal wastewater in cities producing significant Industrial
wastewater flows and having partially buUt wast,ewater treatment plants; 3 are concerned with
upgrading Industrial wastewater treatment; and a countrywide prqJect In Hungary is to dean
up or contain the effects of fuels that were dum~d or leaked at 300 former mUltary
instaUations.
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Table A
Potential Priority Early Projects

Cowmy FIRST PRlORriY SECOND PRlORrrv THIRD PRIORITY

Basin PrGjec:t Balin Prc;ect Basin Project

Bu1garla IIIkar Sofb and Semokov o-m Troian and l.ovctr:b Ogosta Michailovgrad

V'1t PIeven Rueenalci Razgrad
Lom

Jantra GebroYo and V«iko Tomovo Jantra Gomo Oriahovima and Uaskowtz

CSFR" Danube Istroehem (BratiIIava) V6h HIobovec and LeopoIdov Danube Bnatislava. central left bank

V'h Trcn~{n Ni!ft Ko!elulne tannay (Boiany) Dudvah Senica.
Nitm Nowky industry Danube Bratislava. right bank Morava Bmo

Mcnva Olomouc

Hungary" I Danube Gy& and~ Wand Danube Budapest. north system Danube Kom'rom

An F\MI-eontamin.ated groundwater TSIZll SzoInok

A.ItaJM Tata -Romania Jiu CraioYa CIt R.imnicu-Wca Danube Municipal treatmUlt needs in
Braila and. Gal2r.i

1
0k GoYora (RimMcu-Vi1cee) Danube fndUlltries in Braim and Galati

I Arges Pi:testi and Bucharest

• The eneJyeis of high-priority basins '-"IllS one of Ii number of pieces of infommticn provided to donotS in early May 1992, to assist them in deciding on future
bUn studiainvolving potentiel mvesmumt5. Aldtough the Homaci basin in Slovakia and the Hemad and Sejo basins in Hungaty were not acldrused in

1be WASH study, 1be host govemmmt and other enWonmenta1 experts have determined that they are highly polluted and W2U'1'lUlt further olU'lZl1yais and
investment. Hence, these bums will be the suijec:t of further assessment during Phase nWASH adMties.



TableS
Summary of Top-Priority Projects

Count%y Basin Prc;ec:t Population Flow, Twe of Industries/Projec:t Elements
Mld-

Bulgaria lskar Sofia 1,200,000 520 MemIs, machines, chemic:al:s, textila, wood, foods/two interceptors, treatment rehab, sludge management

lskar Samokov 47,000 30 Umited industry/further treatment to protect Sofia's water supply reservoir, possible nutrient removal. disinfection

V'rt P1even 130.000 lOS Animal feed, sugar, oil refinery, ~terhouse, poultly, dairy, winery, metal finishing/pretreatment,. municipal treatmmt
to remove oily 'WaSte

Jantra Gabrovo 90,000 79 Mc.c:hines, food, eIedronic:srmterceptor for induslrial flows, treatment upgrading, slUdge management to protect Jantra

headwater

Jantra Veliko 90,000 46 Chemicals. (manganese waate)!treatment upgrading, sludge processing equipment
Tomovo

CSFR Danube 1stroc:bem Industrial 21 Rayon, fertilizer, explosives, popylene, polymers/biologic:al treatment added to existing physical/ehemk:aJ treatment

Vah Tren~rn 54,000 70 Yeast, alcohol, texiiJes, building materials, fumiture, equipment repeir/full treatment of yeast and alcohol waste, new

right-bank treatment plant, sfudge treatment repair at left-bank plant

Nin N<ML1<y Industrial 36 Power, PVC p1astic:s/ccntrol of arsenic leaching from ash disposal site, restructuring of PVC processing and industrial
tr.tnlE:r..t

Morava 0I0m0ue 102,000 53 Food, chemicals, phannaceutlcaIs/upgrade of existing treatment plant, additional new treatment plant
i---

Hunguy Danube GyOr, Mooon 120,000 60 Machines, tex1iJes, processedt'ood, alcohol, galvanizmgIpretreatment for distillery, completion of Gyor and five regional
Island treatment plants to protect groundwater in coarse alluvium

All Fu.etspils NA NA lAunped or leaked fuels at 300 iormc:r milmuy sites/emergency control c)ver migrPJtion in aquifers, removal and possible
reuse of fuels

Romania 4lU Q:aiow 317,000 500 Chanicals, can, electric:al machinay, food, alcohoI. bricks, cement, power/ completion of interceptor and municipal
treatment plant, reb.abilitmion of <:hemical-plant treatment fac:i1ities

0Jt Govora Industrial 275 Caustic soda, 70 petro<:hemic:mJs, madUnes, power/reduction of brine c:li.scharges to the Olt, waste minimizati<:ln, rerouting
of flows or new pretreatment plant for one of three flow stream::

hges Pitesti 175,000 150 Oil refinery for fuels and pl;astios, dyes, beer, rubber, e:Iectric motors, chemiaJs, furniture, meat, wine, cars/upgrading of
refinery's~ nutrient remowll1t ciIy's treatment plant

hges Bucharest 2,300,000 1500 Paints, beer, fumi:ture,leather, drugs, textiles, machines, food, trams. electronics, pow«/completicnof 2,000' MId
tratmer.t plant

- D!y-!.w.atber wastewateI' flow Ott 1reat:ment~ 3.78 Mld (megaliters per day) ,.,. 1 IT.-3d (million U.S. gallons per day)



InstItutIonal and PolIcy Issues Jor Investment In Pollutfon ReductIon

Each country must improve its management of the water pollution control sector before
entering Into expensive capital Investments, pattlcularly if large commitments are to be made
with international hard-currency loans. Preinvestrnent studies should focus on both institutional
and stroetural needs. Institutional issues that must be addressed Include cost recovery from
users, the level of subsidy from national governments, reduction of irkdustrial wastes in concert
with end-of-pipe treatment, Improvements In staffing and equipment for operation and
maintenance, and the development of management systems and procedures (e.g., for setting
standMds, stream classifications, discharge permits, public participation In basin water quality
planning, design criteria and equipment specifications, supervision of construction, monitoring
requirements, and personnel training for operation and maintenance).

The key areas for continued sectoral improvement in the four countries are as follows.

• Appk'oprlate nat&onallaws, sanctions, and enforceUlent policiES. The four
countries are In various stages of revlsirlg sectoral laws and policies. These positive
efforts have been supported with technical assistance from the EPA and other entities.
A positive use of the experience gained to date would b'! to provide mechanisms 10r
sharing Ideas and expenences among the four countries; thle Visegrad and Dubravka
workshops on the conceptual deslyn and Institutionalization of DEMDESS were seen
by the participants as rare, and very welcome, opportunities :for open discussion of the
common problems the four countri~s face.

• Economic Incentives and Onanclal reform. Tariffs fc)r water and wastewater
service are generally Insignificant In the four countries, and are rarely sufficient to cover
even the operating expenses. As the former state subsidies on food, housing, public
utdltles, and other consumer goods and services are reduced, salaries of workers will
Increase and inflation may continue for several years at its recent rapid paceo During
thls complex economic evolutionary process, It may prove necessary to Increase the
prices for water and sewer service frequently, and In c()Ocert with rehabilitation
programs to reduce water losses, to conserve water wasted by Industry and
consumers, and to Improve metering of (;ustomer water use. While water must remain
affordable to users, prices must begin to reflect Its true financial cost.

Tariff studies must be undertaken In each country as part of the feasibility studies prior
to investment, to establish feasible tariffs for each type of user (domestic, industrial,
commercial, Institutional) and possible cross-subsidization of domestic users by higher
industrial fees. Studies on organization and management must also be undertaken,
since privatization of semi-autonomous municipal or metropolitan water and
wastewater agencies may prove necessary to ensure financial self-sufficiency, and to
prevent bureaucratic stifling of local initiatives. Such declsic)lls at the municipal level
require decisions at the natlonallevel on subsidies and fairness between communities.

• Water conservatlol1l. In the past, many Industries in the four countries have been
irresponsible in their use of water; themfore, water consp.rvatlon measures must be
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included in the modernization of Industry. equipment. and management programs to
Improve industrial economic effidency. Consumer plumbing fixtures are of low quality
and are poorly maintained due to the low price ot water; the resulting waste of water
from drips and leaks can substantIally Increase the wastewater flow~ requiring
treatment. Higher tariffs wUl reduce waste. and other more direct programs could bring
about the desired reduction In water U!;e more quickly.

• Industrial pretreatment. Industrial pretreatment can be defined as treatment that
aUows wastewater to be put Into municipal sewers without damaging sewer materials
and without. intederlng with the operation of municipal wastewater treatmf'mt plants.
In combination with water conservation and waste reduction in ind'lstry. more
att~ntlon must be given to industrial ,retreatment. to ensur~ the effectlw'J operation of
municipal biological treatment proceSS'!s and to reduce c(mtamlnants in sludge that
prevent its agricultural reuse. In addition to improved monitoring lind enforcing of
pretreatment requirements, It may be desirable In some cases to subsidize industrial
redevelopment when budding pretreatment facilities that serve large Industrial
complexes. The economic vlabUity of Indlvtdual factories may be In doubt, such that
early Investment In pretreatment facilities for them would··be risky. For an industrial
complex as a whole, however, the compositto» and magnitude of flows to be treated
should be more predictable, and henc~! the financial risk more manageable.

• Human resources development An water quality management. Tralnlflg
programs specifically design~d to meet: the management limd planning needs of the
sector In Central and Eastern Europe should be designed and Implemfanted. Such
programs should focus on management practices and decision support systems; the
collection of reliable and appropriate infonnatlon; proc'ldures that Include public
participation by citizens. Industry. and agencies In the planning processes; and training
programs that provide skills In cost management.

• Role clarity and sectoral coordination. Each of the four countries should carefully
reexamine decisions relating to agency roles and responsibUities that have been made
under the transitional pressures of the past two years. Institutional analyses are needed
to define optimal ways to set up coordination mechanisms. eliminate overlapping of
roles. and provide clear mechanisms to issue and monitor discharge penntts and
coordinate activities In water quality (:ontrol. Alternatlvel; should be put forth and
decided on In each country for the involvement of all Interested parties (Industry,
municipal agencies, private citizens. ministries) In the management of river basins. The
objective should be to find a model that does not dupllcat'~ efforts and that allows for
coordinated actions that worl<.

• laboratories and monii~.tIDgp~otJ1C8m8.Efforts are under way within the donor
community ~o provide enhanced laboriatory and monitoring equJpment to each of the
four countries. Budding laboratory capacity and Improving the overall quality and
reUabdity of avaUable data is a necE!ssity. The EPDRB working group on data
management should specify basic frequencies of sampling, the types of laboratory
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testst and the water quality paramders that arft needed t from which the dimensions
of need can be estimatedt and measureS taken to ensure appropriate basic capacity.

• Data requ~.rementsfor DEi\il,Ef'S. The usefulne~sof the DEMDESS software and
data base depends partly on the quantity and quality of dc~ta from \aboratorles and
monitoring programs, and also on institutional cooperation to obtain th~ broad variety
of infonnation needed in water poilutio'll control planning and policy analysis. In
several of the countries. transfer of in£onnation between ministries or institutes is
inhibitedt particularly for institutes that must sell data in t:>rder to survive. More
freedom of access to data collected u,<;ing public funds is nlleded in su(~. countries.

The Dedsfon Support System

The Danube emissions Management DeCic;ion Support System (DEMDESS) consists of a data
base and software that have be~n devE!loped and applied to a pUot river basin in Bulgaria, the
CSFR, Hungaryt and Romania. The DEMDESS software and data basest which were
developed using Paradox· and Quattro Prot» computer programst have the following ilses:

• Providing the Information needed by decision makers in ~he four countries to enable
them to develop effective and coordinclted strategies and pollcle~ for reduction of
polluting emissions by

o Quantifying and forecasting the environmental and economic effects of emissions
control options;

o Making forecasts of emissions of specific pollutants under various scenaiios of
population and economic growth and industrial technolot,ly and development;

o Estimating the effects of river basin management strategies at various levels of
aggregation (e.g., by tributary, type of industryt or political subdivision);

o Evaluating the effects of industrial restructuring and policy options affecting
industryt such as economic incentivest emissions~based discharge fees (taxes) and
finest and pretreatment criteria;

o Identifytng the cost·effecti1/eness of applying controls to specific f1hot·spots" or
population concentrations; and

o Providing infonnatton on the institutional arid financial ImplicationJ of policy
options, such as user tariffs; manpower needs for plannlnSt designt and
operations; training requirements; "nd funding needs.

.. Provkiing the bolS}$ for the developmen~ and funding of pro~Jrams for the collection of
emissions data and the monitoring needed t(l; 6Upport effel:tiv~ pollutton reduction.

11



The DF.MDESS (!ffort was described uS a very good first step by most of the country
representatives in the Institutionalization Workshop. This assessment was based on the
following factors:

• A system design is in plaoo that includes data compatibUtUes programmed to Interface,
both natlonaliy and internationally, with mo:d existing duta bases in the four countries.

II DEMDESS stores ~nformation in an interchange.able, standardized fonnat and operates
on personal computers, the mos'l: common computer platfoiTll in Eastern Europe. It
c;: n perfmm the tasks {'If data storage and manipulation tor multiple uses and multiple
users In eat:h counhy.

• DEMDESS ccw. be It'3ed to \:onduct cost, instit~Honal, and ('.Jther analyses that facUil:ate
responding to quel;(fons about the Impacts of various p()ssible interventions.

Other DEMDE8S acivantages include the following:

• Use of DEMDESS as a tracldng tool for enforcement imposes no major institutional
constraints. A':3 mentioned above, DEMDESS takes fun advantage of existing
emisclons-related delta bases. Most of the sy~'tem's data are tak(tn frorn current
admlnistr~tJve. routines. Additional data that DEMDE.SS needs can be reasonably
gathered from paper reports; such data includes stand~rds, taxes, and fines.

II DEMDESS includes the primary components fleceS~3ty for emissions management
and decision 5upport:.1nf.ormat{on on 4!X~Ung emissions, water quality I waste treatment
effects~ cost$ of treatment, regulations, and Institutional relationships.

• DEMDESS integrates the above data in C1I format that is speciftcaUy designed for
dlagnost:c evaluation, alternative emls~lon scenado ana.lysis, and policy support. It is
Important to note that In most cases, such clitlcal data integration had not prevlousl)'
existed operaUon~lIy.

II No othe:.- syst:ems currently avail~ble for E~stem Europe ~rf,Jnn the opetationai
integration and (;Inalysls that DEMDESS does.

.. DEMDESS Is designed with the future in mtnd: the system Is open to the use of new
Information, new analysis techniques, and np.w technologies as they become available.
For instance, GIS can link with DEMDESS.

• DEMnESS is primarily based cn water qualUy "ad emissions management tel:hniques
:a.nd prlnclple.s that have evolvp.d over the past 20 years in the United States.
DEMDESS adapts some of these technlQuc~ to meet Eastern Eu!(ope's partIcular
eh,lssions m"nagement requirements tn a stratg;atforwacd :md logic~l manner.

Tha z,bove features provide a basts fo! data management, even ;f DEMDESS is n()t u~d as
a plann"l9 tool. Testing DEMDESS with real da~a from demonstra~lon basins showed that
DEMDESS can answer the questions It was designed to MSwer. Because the system is data
driven, Improving the first attempt at data entn) and expandioH data r.ollection beyond the
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demonstration basins are very important for establishIng DEMDESS as an operational tool that
can adequately reflect real-world issuflS. Testing and proving the accuracy of the system wUl
re.quire substitution of additional, updated, and verified data to complete the initial activity in
each country.

Institutional Measures for DEMDESS Implementation

The basic institutional structure ahd capacit~, now exist for DEMDESS implementation in each
of the four countries. Improvements are needed, however, in various institutions regarding
decision analysis, coordination, communication among entit,es, and the capabUity to collect
and evaluate data. If the DEMDESS program is to work as a management tool, an information
system, and a decision-analysis tool, it must become understood and integrated into the
normal administrative routines of institutiorlS. At the policy level, there must be an
understanding of the system's capabUities and potentia~ applications. Orientation wUl therefore
be required for decision makers In how to use decision support tools such as DEMDESS.

Th~ current status of implementation in the four countries is summarized below.

• Bulgaria is fully committed to DEMDESS as a key data management, reporting, and
policy tool. This support extends to the regional inspectorate level for the entire
country. The Ministry of Environment has made signlflchnt resource commitments,
including stafftlme, office spac~, equipment support, and briefings to the minister. The
Danube "focal point" and staff have devoted substantial efforts In support of the
system. In fact, total cooperation has been provided at clllieveis. The high level of
support and existing technical capability virtually assures the Institutionalization of
DEMDESS, especially with continued A.1.0. support.

• Slovakia has all of the conditions necessary to institutionalize DEMDESS. Top-level
management views DEMDESS as a potentially ke.y policy tCY)1 for the COE (Slovak
Commission on the Environment). The! COE has been able to toordlnate, access, and
cooperate effectively with the Water Research Institute, the Hydrometeorological
Institute, and the regional water authorities. Additionally, Slovakia has excellent
existing administrative routines for supporting the DEMDESS data requirements.
Prallmil'lary technical "buy-in" In the institutes has occurred through well-atiended
technical presentations. Institutionalization of DEMDESS wUl occur if it is used as a key
tool in the pr~feasibl1ity studies and development of pollcy-!~vel analyses for the COE.
On a te(,hnical level, DEMDESS is bringing together several independent, well­
developed national data bases.

• Hungary has bought into DEMDESS to the extent that the Ministry of the
Environment and Regional Planning (MERP) has spent money to develop the Altalar
PUot Basin demonstration; MERP paid Vituki for the technical support. Vituki has
tentatively bought Into DEMDESS as a valuable technical analysis tool.
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Institutionalization of DEMDESS is certainly possible; it depends upon management
and financial support {(om MERP or others.

• Romania has provided an institutional home at REIE (the Research and Engineering
Institute for Environment). There are many changes taking place In the Ministry of
Environment, but REIE wdl probably J'emaln a stable, powerful supporter. Romania
in general is very short of resources, but valuable commitment of staff time has been
generously provided by the institute In support of DEMDESS. Institutionalization of
DEMDESS is possible with steady support and tangible demonstration of Use in the
prefeaslbUlty studies.

At the moment of tumover to the countries involved, DEMDESS wUl have an Immediate use
as a data base for monitoring pollution control and the application of sanctions. Additionally,
the decision~analysis elements of the system can become significant if users learn to make use
of them for this purpose.

Eventual broader use of DEMDESS wUl require a coordinated effort and a management
structure for its maintenance. This process wdl require an interaction between management
and operators in which uses of the system are specified and scenarios are programmed for
analysis. Some optlons~analysls scenarios have been programmed, but the need for others wUl
emerge during the first year of use.

Within the next year of DEMDESS operation, each country ideally should have accomplished
the follOWing:

• Expanded DEMDESS to cover' all, or most j rive~ basins as a part of a national data
base system and harmonized It with existing Information networks;

• Incorporated DEMDESS as a part of Its national monltorln!J, sanctions, administrative,
and management routines at the level of various operational users, such as river basin
authorities and environmental Inspectorates;

• Used the system at higher levels for options analysis and decision support for short­
and long-range planning; and

• Developed a national network of user and client groups, coordinated by a primary user
~t the national level.

In addition, It Is hoped that international donc)rs and EPDRB wUl find DEMDESS useful as a
way of forging international linkages for data management. VJltlespread adoption, however,
wUl depend on the speed with which EPDFtB's task force on data management accepts
DEMDESS or recommends alterations or alternatives to It.

Future needs for DEMDESS fall.lnto six cate'Jories of activity:

• Bridging to Initial use,

• Operating DEMDESS in selected priority river basins,

• Incorporating DEMDESS, in a staged manner, into operattonal routines for data ba5e
management at inspectorate and ofjerational offices,
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• Expanding DEMDESS to all basins in each country and to full operational and
decision/policy use,

• Establishing country- and basinwide system maintenance and improvement, and

• Developing international uses and linkages.

The following steps are recornmended for the international donor community In support of the
above activities:

• A onehyear bridging activity should be undertaken by an international donor to support
DEMDESS instaUaffon, debugging, validation, and initial usc:!.

• A.I.D. should encourage the use of DEMDESS in prefeasibUity work it sponsors as part
of thl! next round of EPDRB activities.

• MultUaterallenders considering the fundlnn of pUot projects under the EPDRB should
also encourage the use of DEMDESS as a standard data base to support
preinvestment studies. If this is done, it wUl not only assist in the preparation of
projects, but wUl also help define requirements for improved monitoring and data
management.

• Adonor could consider supporting a small amount of DEMDESS maintenance activity,
including periodic updating of DEMDESS manuals and occasional responses to
problems encountered with the system dUring the next two years.

• EPDRB, through its Project Coordination Unit, should continue long-tenn support of
the international coordination of, and communications tel improve, the use of
DEMDESS.

Alternatiyes to DEMDESS

Alternatives to DEMDESS should certainly be considered; it is possible that better ways exist
to meet Eastern Europe's emissions management and decls!on suppo'rt needs. Alternatives to
DEMDESS must perfonn essentially the same functions as DEMDESS, however, or they will
fad to meet these needs.

DEMDESS has been budt using a set of requlr,~ments developed by the WASH team in
conjunction with the host country requirements. Ifthe requirements fOJ' emissions management
change significantly, DEMDESS should be reevaluated along with other alte~atlves.

Some alternatives to DEMDESS are not emissions management systems. For Instance, GIS
is not an emissions management tool; ratner, It is a system for dlsplaylng and analyzing
geographical Infonnatton. GIS can provide data to a decision SUPPQrt system and can help
display such Infonnation, but It Is not an emissions management/deciislon support system In
Uself.
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