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ACRONYMS AND ABBREVIATIONS 

Note: M m Moldova, R = Romania, and U - Ukralne 
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RATES OF EXCHANGE (April 1993) 

Moldova: US $1.00 = 820 rubles or coupcins (both are used, tied to the Russian ruble) 

Ukraine: US $1,00 = 2,925 coupons 

Romania: US $1.00 = 627 let 



EXECUTIVE SUMMARY 

Project Description 

The Danube Program Coordination Unit requested that the US,  Agency for International 
Development (A.I,D,) fund a diagnostic study of the Brut River basin (see Figure 1) as part 
of the overall Danube Environmental Program, A,I.D.'s Newly Independent States Bureau 
funded the study, with the cooperation of the Europe Bureau. The Water and Sanitation for: 
Health (WASH) Project was selected to conduct the study. 

The study is meant to serve as a guide for the preparation of a pre-investment feasibility study 
for projects to reduce pollution and Improve the environment in the three countries of the Prut 
River basin: Ukraine, Moldova, and Romanla. The scope of work included these principal 
objectives: 

Determine the principal agencies in the three countries with responsibility for the 
environment, water quality, and pollution in the basin; review the institutional aspects 
affecting entities that monitor pollution and those that generate it. 

Identify, collect, and assess data relevant to pollution in the basin. Include an inventory 
of point-source discharges and recommendations about nonpoint pollution sources. 

a Analyze and verify the quality and consistency of the data collected, a i~d  evaluate the 
relative impact of pollution sources on both the Prut River basin and the Danube. 

8 Identify major polluters that could serve as candidates for the development of 
investment programs, and make other recommendations for pollution control in the 
basin. 

Findings 

Basln descrlptlon. With a length of 970 krn, the Prut River includes 27,500 krn2 in its drainage 
basin. The river rises in the Carpathian mountains of Ukraine and then becomes the border 
between Romania and Moldova. About 3 million people Ike in the basin, an area largely 
devoted to agricultural purposes. For the most part, industry L limited to areas around the two 
largest cities in the basin: Iasi, in Romania, and Chemivtsy, in Ukraine. 

Background. For almost five decades, policies in Ukraine, Moldova, and Romania favored 
industrial and agricultural development, with little concern or atteriiion paid to related water 
pollution problems. In the period of economic and polMical restructuring dnce independence, 
funding for water pollution control and environmental cleanup has been extremely limited. The 
hierarchy of priorities has subordinated environmental concerns to pressing political and 
socioeconomic problems that all three countries now face. 





Such a policy places a heavy burden on the environmental agencies of these countries, 
coupling insufficient funds for water pollution control with a governmental posture that favors 
industrial and agricultural production and de-emphasizes enforcement of cleanup regulations 
affecting these entergrlses. Government policymakers need to understand that deferral of 
environr~~ntal protection measures can undermine the economic growth achieved by ignoring 
effective water pollution control. 

Instltutlonal development, The environmental agencies of all three countries-minisMes in 
Ukraine and Romania, and a parliamentary state committee in Moldova-have been created 
since independence. They were formed principally by combining former ministries or ministry 
departments responsible for water pollution control or related areas into a new environmental 
agency, with new departments created as appropriate. Overlapping with other agencies is a 
problem. 

Some of these agencies have undergone frequent leadership changes, and some appeay to 
lack the full support of their governments. Although new or existing legislation appears to 
provide strong support for environmental protection, enforczment is weak in all three 
countries. At present, fines and penalties are so low that it is less expensive for polluters to pay 
the penalties than to undertake effective pollution control, 

Nonpoint-source pollution. In the basin, nonpoint-source pollution stems primarily from runoff 
laden with fertilizers, pesticides, and herbicides and from inadequately treated animal feedlot 
wastes. Solid wastes and air pollution are not considered significant water pollution sources 
in the three countries. Nonpoint-source rollutants do not appear to be a major source of 
pollution of the Prut River; however, they probably contribute to the high nitrate levels found 
in shallow gro.undwaters in Romania and Moldova. The serious heakh problems in the 
Moldovan portion of the basin may relate to the high application rates of pesticides and 
fertilizers there. 

Point-source pollution. Pollution discharging directly to rivers comes mainly from inadequately 
treater? municipal and industrial wastewaters in a few cities in Ukraine and Romania. The 
prin.cipa1 sources are Iasi, in Romania, and Chernivtsy, in Ukraine-the two largest citie:: in 
the basin. Another significant pollution scrurce is poorly treated wastewater from a large pig 
farm just outside Iasi, Romania. There are no cities with a population over 50,000 nor any 
significant industry on the Moldovan side of the Prut basin. 

Riuer water quality. Despite the pollution loads from Chemivtsy, the Prut's water quality is 
fairly good as it leaves Ukraine because of the high self-purffication capacity with respect to 
biodegradable organic wastes. Heavy metals in inadequately treated wastewater from plating 
plants are a problem, however. Located behind a dam on the Prut in northern Moldova, the 
Stinca Reservoir acts as a substantial sedimentation basin. From that point, water quality in the 
Pr~e is quite good until it deterior~tes where the Jijiz River, the tributary carrying pollution from 
lad, discharges into the Pmt. Even below that point, however, d&sol,ved oxygen levels rarely 
are lower than 4 mg/l, and dissolved solids remain below 500 mg/l in all reaches. 

xii! 



Water usage, Chemivtsy obtains some of Its water from the Prut through bank-filtered water 
supplies, while lasl okains most of its water from the Stinca Reservoir. Some of the smaller 
cities in the three countries also use the Prut as their principal source of raw water, However, 
most people who live in the basin obtain their water from shallow wells. 

Impact of the Prut on rhte Danube. At the point of thek confluence, the median flow of the 
Prut River represents only 1.5 percent of the total median flow of the Danube. In addition, 
the Prut's water quality is significantly better at that point than the Danube's. Accordingly, the 
waters of the Prut have negligible impact on the Danube, 

Assessment of data collected. Considerable data Ere available that the WASH team was unable 
to collect, and the accuracy and completeness of some of the data collected may be suspect. 
Nevertheless, the amaunt and quallty of the data obtained appears adequate for the purpose 
of the study. 

Conclusisns and Recommendations 

The conclusions and recommendations of the study are presented in Chapter 5. Possible 
investment projects or further studies for each of the three countries are described, with an 
indication of priority. Institutional improvemecrts also are identified. 

Priority projects for the Ukraine include the municipal wastewater treatment plant in Chemivtsy 
and other pollution-producing plants. 

In Romania, the Iasi municipal wastewater treatment plant is overloaded and outmoded and 
is, therefore, identified as a priority project. Other projects include proper treatment of wastes 
from 270,000 p!gs, of air pollr Yon from the coal-burning thermal power plant, and of solid 
waste pollution from the open garbage and trash dlzrnp all located in the Tomesti area. 

Moldova's priority project is the disposal of environme:ltally uaacceptable pesticides currently 
stored at over 50 locations. In addition, wastes from about 30 animal farms need to be treated 
satisifadoril y . 
Recommended institutional improvements relate to major fssues common to Ukraine and 
Moldova. These issues include the lack of authority of environmental agencies, unclear 
national policy and responsibility for environmental protection, unrealktic wastewater treatment 
standards, rnd inadequate pollution monitoring. Unless most of the issues are resolved, 
pollution reduction in the Prut River will be hindered. 

xiv 



Chapter 1 

INTRODUCTION 

1.1 Background: Danube Envlronmental Program 

The easternmost significant tributary1 of the Danube River, the Prut enters the Danube about 
150 kilometers upstream from thz point where the various mouths of the Danube discharge 
to the Black Sea. In accordance wtth the recommendations of the Bucharest Declaration of 
1985, riparian countries of the Danube have been cooperating on a water-quality monitoring 
program. This program was endorsed in June 1991, and conflrnled at the Danube Basin 
Conference in September 1991, A permanently staffed Danube Program Coordination Unit, 
astablished in Brussels, Belgium, in February 1992, coordinates and aids the implementation 
of program objectives, 

Principal entities responsible for the program include the following: 

Major riparian countries: Austria, Bosnia, Bulgaria, Croatia, Czech Republic, Germany, 
Hungary, Moldova, Romania, Slovenia, Slovak Republic, and Ukraine. 

Participating development funding instftutions: Commission of the European Communities, 
European Bank for Reconstruction and Development, Eurcpean Investment Bank, Global 
Environmental FaciJity2, Nordic Investment Bank, and development agencies of the 
Netherlands and the United States. 

Selected nongovernmental organizations (NGOs): Cousteau Foundation, Regional 
Environmental Center, World Conservation Union, and the World Wildlife Fund for Nature. 

Representatives from these entities form a task force that participates in periodic meetings 
organized by the permanent staff of the Program Coordination Unit. 

The program has two basic objectives: to develop a strategic action plan to improve the 
Danube's water quality and to implement that plan. Initial activities of the first phase are to 
conduct reconnaissance or diagnodc studies and collect data in the various subbasins of the 
Danube. This report on the Prut River basin, funded by the U.S, Agency for International 
Development (A.I.D.) , is one component of these initial activities. 

' Danube Subbiain No. 46, according to Sikora, Urge, and MUdos, Hydrology o/ Cae Rfuer Danube, Prhda Publishing 
House, Brathbva, 1988. 

Jointly managed by the Unlted Nations Development Program, the United Nations Environmental Program, and the 
World Bmk. 



1.2 Bcope af Work 

The scope of work for this diagnostic study sets forth these obJedives: 

8 fdenttfy, collect, and assess data relevant to a management progra~m for the Prut River 
basin. 

Condud an inventory of point-source discharges. 

8 Review Institutional aspects affectinq entities responsible for generating or monitoring 
pollution. 

8 Analyze and verify the quality and consistency o; data collected. 

Evaluate the relative impad of the pollution sources. 

8 Coordinate efforis with relevant offldals of the riparian countrieg of the Prut River, and 
with U.S. officials in these countries, 

Evaluate the consequerlces of nonpoint-source pollution, 

8 Make recommendatiom for better pollution control in the Pnlt River basin. 

Identtfy pollution sources that could serve as candidates for the development of 
investment programs. 

Initially, Romania was not inctded in the scope of work because that country had been 
extensively s*died under other phases of the Danube Prosram. Ultimately, however, it was 
agreed that the WASH team would also investigate pollution sources on the Romanian side 
of the river. Because public health and institutional issues in Romania had been addressed in 
earlier studies, they were not included in the enlarged scope. 

1.3 Team Activities 

The WASH team Included an environmental engineer/institutional development specialist, an 
engineer/computer data management specialist, an environmental/industrial engineer, and 
a management/institutional developrnmt specialist. Augmenting team skills were local 
environmental engineers from Romania and Moldova. All team members have extensive 
experience in water resources and water pollution issues and/or institutional aspects of water 
and wastewater utilities and agencies in Eastern Europe, Russia, and republics of the former 
Soviet Union; most had taken part in previous studies related to the Danube Program. 

After three days of planning that included officials from the World Bank, A.I.D., and other 
agencies interested in the Danube Program, the team spent three weeks in Ukraine, Moldova, 
and Roniania (April 18 to May 7, 1993). There, they met with offkials, collected data, and 
made field visits to the river basin, point sources of pollution, and other places of interest. 

During visits to rgughly 35 agencies or departments, eight water or wastewater treatment 
plants, and six laboratories, the team spoke with about 60 offldals. The team also made two- 



day tours of the countryside wtthln the basln dralnage area, one on the Moldovan side of the 
river and the other on the Ronianlan slde. (A list of offlclals and agencies vlslted ls provlded 
In Appendlx A,) 

Durlng the second phase, two team members returned to Ukraine and Moldova (Ju':y 14-21, 
1993) to vertfy data, collect addltlonal Informatlon, and discuss tentative flndlngs wtth relevant 
offldals, Thls trlp concluded wlth a vlsit to Brussels to dbcuss prelimlnay findings wlth Danube 
Program Coordination Unlt sfflclals. 



Chapter 2 

EXISTING CONDITIONS IN THE BASIN 

2.1 Topography 

The Prut River rises In the Carpathian mountains In the southwestern comer of Ukraine, 
relatively close to the Romanlan border. Flowing generally east before leaving Ukraine, the 
river then descends to become the border between Moldova and Romanla. It discharges into 
the Danube at the southemmost tip of Moldova, where Ukralne, Romania, and Moldova join. 
The Danube then flows another 150 km or so to its destination in the Black Sea, Thb portion 
of the basin is typlcal delta land, however, and the Danube divides into several streams before 
reaching the Black Sea. (See Figure 1.) 

The Prut River is about 967 km long, a figure that varies slightly among estimates. Of the total 
length, 251 km lie within Ukranian territory, and another 31 km form a border between 
Ukraine and Romanla. The remaining 685 km form the only border between Romania and 
Moldova. According to government information and WASH estimates, the total drainage area 
of the Prut is about 27,500 km2: Ukraine accoun'is for 8,300 km2, Moldova far 8,200 km2, 
and Romania for 11,000 krn2. The drainage area is relatively narrow, averaging less than 30 
km in width. 

- 
Traversing its first 190 kn~ in Ukraine, the Prut falls about 1,400 meters through the 
mountainous regions until it reaches Chemivtsy. After that, the river slows and drops only 
about 150 meters along the entire border (685 lun) between Romania and Moldova, a slope 
of 0.020 percent. The Moldova-Romania section of the basin is characterized by rich, rolling 
farmlands over most of the area. 

2.2 River Network 

The primary Mbutaries of the Prut and the water-sampling stations on the river are listed in 
Table 1. The river kilometers (km) q!ven In the table refer to the sta~ions on the Py t  where 
the Mbutaries enter or where samplirtg stations are located. Further data are under preparation 
by the Chemivtsy Environmental Protectorate and should be available for the pre-investment 
study consultant. 



KM COUNTRY 

967 Ukraine 

91 5 Ukraine 

914 Ukraine 

877 Ukraine 

876 Ukraine 

875 Ukraine 

780 Ukraine 

776 Ukraine 

773 Ukraine 

764 Ukraine 

Table 1 

Prut River Network and Sampling Stations 

RomaniaIUkraine 

Romania 

RomaniaIUkraine 

Romania 

RomanialMoldova 

Moldova 

Moldova 

Romania 

RomanialMoldova 

Romania 

Moldova 

Moldova 

TRIBUTARY SAMPLING STATION COMMENT 

River Source 

0.5 km UIS 
Yaremtcha 

Yaremtcha City of Yaremtcha 

0.5 km UIS 
Kolomiya 

0.5 km DIS Kolomiya 

3.5 km UIS 
Chernovitsi 

3.0 km DIS 
Chernovitsi 

7.0 km D/S 
Chernovitsi 

City of Kolomiya 

City of Charnovitsi 

Border 

Poina 

Oroftiana-N. Sulita 

Cornesti 

Border 

Zelenaia 

Medvedca 

lsnovat 

Radauti-Lipcani 

Radauti 

Larga 

Vilia 



Moldova 

Romania 

Moldova 

Muldova 

Romania 

Romania 

Moldova 

Romania-Moldova 

Romania 

Romania 

R o n d a  

Moldova 

Romania 

Romania 

Moldova 

Moldova 

Moldova 

Romania-Moldova 

Moldova 

Romania-Moldova 

Moldova 

Romania-Moldova 

Moldova 

Moldova 

Moldova 

Romania 

Romania 

~omania 

Romania-hiloldova 

Lepatlnce 

Ghireni 

Racovat 

Jullet S. 
Recovat 

Volorat 

Badu 

Stinca-Costesti 

Baseu 

Crogea 

Berza Veche 

Camenca 

Riiosa 

Luncanilor 

Malii Soret 

Girlasor 

Vladnic 

Sculeni-Sculeni 

Delia 

Ungheni-Unghsni 

lleni 

Prisecani-Valea Mare 

Bratuleanca 

Polduresti 

Grosesti 

Jijia 

Bohotin 

Mosna 



Moldova 

Moldova 

Moldova 

Romania 

Romania 

Moldova 

Moldova 

Romania 

Romania-Moldova 

Moldova 

Romania 

Romania 

Moldova 

Moldova 

Romania 

Romania 

Romania 

Romania-Moldova 

Moldova 

Linova 

Golmasni 

Gura-Lapusna 

Prutet 

Berezeni 

Sirma 

Barata 

Boul Batrin 

Falciu-Stoianovca 

Tigeci 

Copeceana 

Balciug 

Ses 

Larga 

Elan 

Horiiicea 

Oancea 

Oancea-Cahul 

Valoa- 
Galnasci 

Danube 



2.3 Population and Munidpalitles 

Reliable population data for the badn were difficult to obtain, In general, there are few large 
cities in the drainage area. Chemivtsy, at about 260,000, is the largest in Ukraine; Kolomyia, 
100 km upstream, has a population of 70,000, However, a sizable number of cltles and towns 
in the 10,000 to 50,000 range are situated in the Ukraine porHon of the Prut badn. In the 
absence of offldal numbers, the Ukrainian population living in the bash Is estimated roughly 
at about 800,000 people, based on the assumption that population density in the basin 
approximates the national average. 

With about 450,000 people, Iad, Romania, is the largest cfty in the entire Prut River basin.' 
The city of Botosani has a population of 130,000 and several other fairly sizable Romanian 
cities and towns lie in the drainage area. Romanian authorities estimate that 1.4 million 
Romanians live in the basin. 

No large Moldovan cities are found in the badn. Cahul and Ungheni, two of the largest, have 
populations of slightly over 40,000. The WASH team roughly estimates that 400,000 
Moldovans live in the badn, a population residing in the two cities just mentioned, 10 towns 

A 

(or "urban centers":, and 220 villages. Roughly, therefore, the total population within the Prut - River badn is about 2.5 to 3 million. It must be emphasized, however, that this is only a rough 
estimate, ss little data wen available in any country on population by river basin. 

2.4 Land Use and Development - - In the Prut River basin, land is used predominantley for agriculture and animal husbandry, 
with some areas in Ukraine and Romania devoted to industrial activity, Summaries of 
development patterns in each of the three countries follow. 

In Ukraine, the 8,300 km2 drainage area of the Prut River amounts to less than 1.4 percent 
of the country's total land mass (603,700 km2), and is located in its southwestern comer. The 
Chernivtsy Oblast, the region in which lies most of the Prut River badn in Ukraine, reports a 
total of 75 "significant" polluters within its borders.* Of these, 11 were municipal wastewater 
treatmefit plants, 62 were industries, and the other two were sugar beet processing plants. The 
62 industries include only those discharging wastes directly to the Pmt River (after treatment); 
industries discharging their wastes to municipal treatment plants (with or without preliminary 
treatment) are not included. Outside the large cities, most of the Prut River basin land in 
Ukraine is agricultural. 

The 1992 Ramanhn Statistical Yearbook lias the population at 343,000, but that represents only registered population 
with Identity cards. Local officiah believe 450,000 is a more realistic estimate. 

- Mr. Victor Motovilin, Head, Chemivitsy Regional Inspectorate of the Minbby of Environmental Protection. 



Moldova 

Most of Moldova's 8,200 km2 in the basin are devoted exclusively to agricultural development. 
The relatively small size of Moldovan cities in the basin (only two of around 40,000) and the 
dMance of the region from the larger urban centers to the east tend to limit industry to the 
light category. No Moldovan officials cited industrial wastes as a problem alang the Prut. Visual 
inspection of much of the valley indicated the widespread presence of agricultural and animal 
farms and the near absence of any industry of consequence, wtth the exception of some food 
processing facfllties. Animal husbandry is widely practiced, although generally on a modest 
scale: about nine large pig farms, averaging 22,000 pigs each; 14 cattle farms, averaging 
3,000 head; and seven poultry farms, averaging 185,000 birds. (These estimates from a 
Moldovan offi~ial.~) 

Romanla 

Romania's 11,000 km2 of the Prut River basin include a mixture of industry and agriculture. 
The city of Iasi, with a population of 450,000, has significant heavy industry, and a pig farm 
with about 270,000 pigs6 operates in the Tomesti area (outside Iasi). This area is the principal 
center of industrial activity in the Prut River basin. There is also some industrial development 
associated with the city of Botosani (population 130,000) in the north, but most of the lest of 
the Romanian bas!n's agricultural character is similar to that in Moldova. 

2.5 Environmental Situation 

As this study focused almost entirely on water pollution in the Prut River basin, solid wastes 
and air pollution were not studied. Observations within the region, however, I;-.il:cate that 
these are not serious contributors to environmental problems in the Prut basin. 

The relatively minor level of industrial development and the paucity of large cities in the basin 
appear to create less air pollution than in other parts of the three countries, or in the Danube 
basin as a whole. (A possible exception is Iasi, Romania.) 

The quality of river water is first affected in the area of Chemivtsy, Ukraine, but improves 
considerably by the time it reaches the Moldovan border. At least some of this improvement 
results from the high degree of oxygenation occurring in the river during its steep descent 
within Ukraine to the border. By most normal standards, the river's water quality is fairly good 
throughout much of it.9 length between Moldova and Romania, As a fenced and guarded 
international border, the river is little used for recreational purposes or for fishing. 

' Mr. Nkolai Pahoko, Animal Farm Wade Specialist, Mlnisty of Agriculture. 

The IPCA Inctitute iiata the pig population at 145,000, while local officiab in lasi said there were 400,000 pigs at the 
rite. The figure of 270,000 war used in thb report on the barb of the 1992 PROED S.A. Project of the lasi Municipal 
Wadewater Treatment Plant. 



Within Ukraine, the Prut Is contaminated by inadequately treated wastewaters, both domestic 
(In Chemivtsy and other medium-shed cities) and industrial, The latter group includes metal 
plating wastes and effluents from two large sugar processing plants. This level of contamination 
degrades the quality of raw waters taken from the Prut for use as municipal water supplies, 
particularly downstream from Chemivtsy. 

Moldova 

Within Moldova, the principal environmental concerns in the badn relate to the overuse of 
pesticides, fertilizers, and herbicides. This subject is discussed in Section 2.8. Little direct, hard 
data exist as yet on the impact these high application rates have had on groundwaters, on 
rlver water quality, or on public health. Nitrate levels in the shallow wells used by most 
Moldovans living in the Prut badn are high. Over the past five years, the number of wells with 
nitrates above the allowable maximum has risen from about 20 percent to 50 percent. These 
relatively high nitrate levels could indicate pesticidal contamination as well. Because health 
statistics appear to indicate problems more serious than those ~~ormally associated with high- 
nitrate drinking water, there also may be the presence of contaminants other than nitrates. 
(See Section 2.10, which discusses health issues.) 

Within Romania, environmental problems are particularly noticeable and severe in the area 
around the city of Iasi. The following facilities are located in Tomesti, a relatively highly 
industrialized area on the o u t s W  of Iasi: 

Iasi's wastewater treatment plant; 

Pig farms; 

Central power station, which bums coal and has a too short chimney; 

Heavy industrial plants; 

Iasi's solid waste disposal site, which is little more than an open dump. 

The pollution of the Bahlui and Jijia rivers, tributaries of the Prut, is such that it creaLs serious 
problems for downstream towns and villages needing an adequate water supply. 

2.6 Hydrologic Conditions 

The majority of the first- and second-order watercourses have permanent flows, while third- 
and fourth-order watercourses are partially or totally dry in summer. The long-term average 
annual flows in the Prut are as follows: at Ungheni, 83.5 mg/sec, and at Leova, 89.2 ms/sec. 
No data were obtained on the total mean flow of the Prut, but it is believed to be in the order 
of 100 ms/sec. 



In most of the baaln, the cllmate offers moderate winters and long, hot summers, The average 
temperature varies from 7.7OC In the north to 9.9% In the south of the basln. January Is the 
coldest month, wlth an average temperatare of minus 5,2OC in the north and mlnus 3,0°C In 
the south. Thc: hlghest temperatures are observed In July, with an average of 19,Ii"C in the 
north and 21,8"C tn the aouth, The basin Is characterized by low precipitation, wlth average 
ralnfall ranging from 445 mm in the south to 595 mrn In the north, of which 20 to 26 percent 
falls in the cooler half of the year, The minlmum rainfall occurs in March, and the peak in 
June and July, 

2.7 Water Use 

In this primarily agrfcullural basin, the Brut River Is the source of both drinklng and irrigation 
water, Clearly a Iifellne, the river helps support the economy of the basin, and the health of 
the people eepends upon it as well. Water usage by each of the three countries is described 
in the following sections. 

The State Comlmittee fs\r Water Reseurces of Ukrahe (SCWRU) in Kiev states that 13 million 
cubic meters of water was extracted from Chemivtsy area wells during 1991 (a figure 
equivalent to 35,600 &/day). The Prut and its Mbutaries serve as the principal water source 
for several cities, and meet about 30 percent of the needs of the d t y  of Chemivtsy. In 1991, 
SCWRW reporttrd total surface-water extractions of 36 million cubic meters (almost 100,000 
'/day or 1.1 m3/sec), but this includes some water from the Dneister River, probably mostly 
used by Chemivtsy. However, officials in Ct.emivtsy expect to make greater use of the Prut 
and legs of the Dneister because of the Prut's better water quality. No information was 
obtained on direct extractions by industries or for irrigatiorr. 

Romania 

Detailed information on the use of Prut River water in Romania is unavailable, but Iasi alone 
extracts about 4.6 m3/sec. Most of this comes from the Stinca Reservoir, which has a volume 
of 1.3 million cubic meters, about half of it useable. Other cities in the basin probably account 
for about 1.5 to 2 mg/sec from the Prut and its tributaries. 

No information was obtained about extractions for irrigation use, but based on Moldovan data, 
it could be as much as five times the withdrawals for drinking water purposes. Details on water 
extractions are probably available from Apele Romane, the nearest Romanian counterpart to 
the SCWRU. 



Moldova 

Fairly detailed information was obtained on uses of the Prut River water In Moldova, Usage 
by broad categonles (believed to be for 1992) follows: 

Irrigation 

Municipal Water Supply 

Fish Aquaculture 

Total 584 38.8 

There are 40 major users in Moldova, which extract 172 mllon m8/yr; 17 of these extract 
surface water for use as municipal water supply. Moldova extracts a srrbstantial amount of 
water from the Prut and its tributaries, and demand often exceeds availabilfty during ppf?ods 
of reduced river flows. 

2.8 Major Sources of Water Pollution 

2.8.1 Point Sources 

In the Prut River basin, the signfflcant point sources are the major population centem (Major 
cities and towns and their population are listed by country in Table 2.) 

Population centers with significant indudal activity are Chernivtsy, in Ukraine, and Iasi, in 
Romania. Moldovan towns listed h Table 2 may be discharging to tributaries before 
discharging to the Prut. All major cities and towns in the basin tend to have municipal 
wastewater treatment plants and an industrial wastewater pretreatment program. Table 2 also 
includes some data on municipal wastewater treatment plants that were available at the time 

- this report was prepared, and additional data are available from other sources. - 
The WASH team visited municipal water and/or wastewater treatment plants in Chisinau 
(even though not in the basin), Chemivtsy, Iasi, and Unaheni. In general, although the 
municipal treatment plants are of poor quality, they provide reasonable treatment effidency 
at the cost of considerable operator effort. However, the effectiveness of industrial 

- pretreatment and treatment programs varies, and appears to be inadequate in many cases. 

In Chemivtsy, the major industries are machinery and metal working, food processing, 
woodworking, and paper. Most of these industries are connected to the city sewerage system. 
Heavy metals from these industries degrade the river's water quality. 



Table 2 

Prut Basin Population Centers 

Country City or Town Population WWTP 
Effluent 
m31d 
(BODS) 

Receiving 
Stream 

Ukraine Chernevitsi 261,200 120,000 Prut 
I(olomiya 67,500 Prut 
Yare~ntcha Prut 

Romania lasi 450,000 

Botosani 126,000 

Husi 33,000 

Tirgu Frumoo 14,000 

Saveni 9,000 

BahluiIJijia 
Jijia 
ElanIPrut 
Bahlui 

Easeu 

Moldova Cahul 44,300 13.7 (40) 

Un~heni 39,400 10.0 (10) 

Edinet 19,700 

Falesti 19,200 

Nisporeni 16,100 2.7 (40) 

Glodeni 13,400 10.0 

Leova 12,200 4.8 (7) 

Briceni 1 1,300 

Iasi, Romania, is also an industrial center with plants manufacturing such produds as electrical 
and electronic products, machinery, textiles, wood products, furniture, and pharmaceuticals 
(mainly antibiotics). The previously noted pig farm b Tomesti has 270,000 animals, Marginally 
treated at best, the wastewaters from this farm are discharged to the lasi municipal sewerage 
system. In terms of organic waste production, this farm increases Iasi's population equivalent 
to about 1 million, making this city a clear 'hot spot." 

The industries in the Moldovan part of the basin are very limited and have little effect on point- 
source pollution of the Prut River. 



Wastes from anlmal farms can be point or nonr ~ h t  sources of pollution. As most appear to 
fall under the category of nonpoint, they are described in the following section, 

2.8.2 Nonpoht Sources 

Anlmal Fann Wastes 

For all three countries, the principal land use in the Prut River basin b agrfcultural, and 
pollution from agrfcultural adfvlties is a source of concern, Animal farms, important in the 
basin, tend to be scattered throughout all three countries. Most of them probably constitute 
nonpoint-pollution sources. In Moldova, animal farms are supposed to create zero discharge 
to surface waters by treating and recycling their wastes to agricultural land. Because of the zero 
dkchayge requirement, these farms are not under the control of any point-source control 
authority, even though they may produce point discharges to water bodies, Table 3 
summarizes data on the largest farms in Moldova on the bask of their wastewater generation. 

Town 

Table 3 

Large Farms in Moldova 

Rayon Type No.of Waste- WW Lagoon Land 
Animals water Treat. Application 

m3/day m3/day (hectares) 

Caracuseni Briceni Pig 30,000 250 1,600 Yes 2 50 

Cahul Cahul pi9 26,000 600 1,200 Yes 

Cantemir Cantemir Pig 14,000 220 ... Yes 

Baimaielia Cantemir Cattle 3,200 280 .-. Yes 

Mihaileni Briceni Cattle 2,500 250 200 Yes 290 
- - Lipcani Briceni Cattle 2,400 200 200 Yes 200 

1nformat;on on major animal farms in Romania was obtained from the records of the Research 
Institut/: for Agricultural Production (ICPA) in Romania. Table 4 lists names and locations, 
ownership, and animal population of the largest pig, cattle, and poultry farms in the basin. 
Information on animal farms in the Ukrainian part of the basin was not obtained. 



Table 4 

Animal Farme in Romania 

CATTLE FARMS 

rl 

JUDET 

BOTOSANI 

FARM LOCATION 

IlSClP Leorda 
Stefanesri 

RIVER BASIN 

Sitna 
Prut 

OWNERSHIP 

State 
State 

CAPACITY PER 
YEAR, 

ANIMALS 

30,000 
5,000 



POULTRY FARMS 

'r 

IAS Podu lloaiei State 
IAS Tg. Frumos State 
IAS lasi State 

Note: The number of animals in private farms are continuously changing and are estimated to 
be 50 to 60 percent of design capacity. 

JUDET 

lASl 

FARM LOCATION 

AEVIL 73, Frumos 
IAS Razbolenl 
IAS lasi 

OWNERSHIP 

State 
State 
State 

CAPACITY PER 
YEAR, 

ANIMALS 

1,400 
6,000 
3,800 

RIVER BASIN 

Bahlul 
Bahlul 
Bahlul 

1 



Pestlcldes and Fertlllzers 

In Moldova, excesdve use of agrfcultural chemicals and, more importantly, pesticides has been 
a signtflcant pollution problem h past years and may stUl be, despite the fact usage rates are 
down considerably. The reddual effects of these pradices on the SOU and groundwater are of 
concern. See Figure 2 for a summary of annual pesticide consumption In Moldova from 1972 
to 1992. The average pesticide application rate in the Moldovan basin in 1992 was about 5.2 
kg/ha, down from a reputed past rate of over 20 kg/ha. .A Ilsting of 1992 application rates 
by rayons (small districts) appears In Table 5. The amount of pesticides stored in farms f~ also 
indicated; the nature of some of these stored pesticides and the storage conditions constitute 
an envkonmental threat to local groundwaters, 

YEAR 

Figure 2 

Annual Use of Pesticides in Moldova 



Table 6 

Pesticide Use and Storage in Moldova, 1962 

Rayon 

Briceni 

Edinet 

Riscani 

Glodeni 

Falesti 

Ungeni 

Nisporeni 

Hincesti 

Leova 

Cantemir 

Cahul 

Vulcanesti 

Tone 
Stored 

TOTAL 334 

Pesticide and fertilizer usage in Romania has always been much lower than in Moldova. In - 1992, ICPA reported an overall pesticide application rate of 1.1 kg/ha. Chemical fertilizers 
were applied at a rate of 31 kg/ha, while natural fertilizer (mostly cattle manure) was applied 
at a rate of 1,100 kg/ha. No measurements of pesticides in water bodies were obtained for 
Romania. However, two types of pesticides (DDT and HCH) were measured in soil around 
Iasi, Botosani, and Galati. These are the measurements for 1989 and 1990: - 

Pesticides in Soil in Romania (micrograms per kilograms) 

leal Boto~mi G d d  

DDT HCH DDT HCH DDT HCH 



Although no data were collected on pesticide and fertilizer uw in Ukraine, on the basis of 
discussions with officials, application rates there are believed to be closer to Romania's than 
to Moldova's. Pesticide levels are shown in Table 6. 

As indicated by water quality data related to fertilizers-such as nitrogen, phosphorus, and 
dissolved solids-pollution from fertilizers b of general concern in the Prut basin. According 
to discussions with the authortties, further evidence is found in shallow wells in the basin, 
although no published data were provided. 

2.9 Water Quality 

The next two sections describe water quality in the basin, both for the main body of the Prut 
River and for its tributaries. As expected, the tributades are more severely affected than the 
main river because of the lower dilution capacity. 

2.9.1 The Prut River 

Water quality data for the Pnrt River in 1992 is presented in Table 7, which lists all the 
analysis results for conventional pollutants and also notes the river flow at the time the samples 
were taken. Data for additional parameters are available in the data bases. 

The Ukrainian data are from a Hydromet dataset. Although no river flow data were available 
in this Ukrainian dataset, such information should be available fiom other sources. The 
Chemivtsy Environmental Protectorate is preparing a comprehensive environmental dataset 
for this project, which should be of considerable value. 

Figures 3 to 7 indicate water quality profiles of the Prut River for conventional pollutants, 
based on the data of Table 6. These graphs clearly show the Chemivtsy and Iasi areas as 
having the highest pollutant loads for most parameters. Data for the Romanian and Moldovan 
reaches of the Brut are from the Jasi regional office of the F~manian Agency for 
Environmental Protection. This office appears to be the focal point .or the Romanian and 
Moldovan joint monitoring program. Samples designated as ROM and MOL refer to samples 
taken by Romania or Moldova, respectively. Data for additional parameters are also available 
in the Romanian data base. 

A review of available data shows the Prut's water quality to be generally good. Dissolved 
oxygen (DO) levels are quite high except for some relatively low levels observed during low- 
flow periods in some sections. For example, a DO level of 3.5 mg/l was observed in one 
sample taken at the point where the tributary Jijia, carrying the Iasi discharges, enters the Pmt. 
Low DO levels of about 4 mg/l also have been observed at the downstream end of the Prut. 
Signtficant volumes of water are drawn from the Prut for irrigation, whkh, in addition to 
natural causes, probably reduces dilution. Data Indicate that total dissolved solids (TDS) in the 
Prut remain below 5C0 mg/l, an acceptable level for most irrigation use. 



Table 6 

Pesticide Levels (in micrograms per liter) 

NOTES: 

Prut at Kolpaci 

Prut at Costesti 

Prut at Branesti 

Prut at Ungheni 

Rut at kova 

Rut at Cahul 

Rut at Brinza 

Prut Tributary Ciugur at Birladeni 

Limits for Drinking W a e c  

EPA Ambient Water Quality Criteria for 10" 
cancer risk level 

EPA MCL (Maximum Contaminant Level) 
A -P) 

1. Analysis results reported in alpha-HCH and gamma-HCH for all periods except 1991. EPA MCL given above is for Liadane 
(HCCH). 

1977-1987 

1920-1 987 

1981-1987 

1978-1 987 

1977-1987 

1977-1987 

1977-1987 

1977-1 987 

0.077-4.092 

0.090-1 -1 19 

0.0.~ A446 

0.005-0.792 

0.001-0.543 

0.001-2.222 

0.006-0.642 

0.006-0.384 

0.00024 

0.003-0.697 

0.005-0.990 

0.0060.136 

0.001-1 -030 

0.002-0.252 

, 0.001-0367 

0.006-0.562 

0.003-0.184 

I 0.2(') 3.0 4.0 



Table. 7 

Rut River Water Oislity Data, 1992 



Table 7 

Prut River Water Quality Data, 1992 (continued) 



Table ir 

Rut River Water Quality Data, 1992 (continued) 







Prut River Station 

Figure 3 

DEMDESS Water Quality Profile-BOD-5, 1992 

Pmt River Station 

Figure 4 

DEMDESS Water Quality Profile- Ammonia, 1992 

Avgval 

Minval 

Avgval 
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Minval 

Prut River Station 

Figure 8 

DEMDESS Water Quality Profile- Dissolved Oxygen, 1992 
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Prut River Station 

Figure 6 

DEMDESS Water Quality Profile-Nitrates, 1992 

Avgval 

Minval 



Prut River Station 

Figure 7 

DEMDESS Water Quality Profile-Phosphates, 1992 

Avgval 

Minval 

The most significant known pollution problems are discharges of heavy metals from the 
Chemivtsy area and high organic loadings from the !asi area. The impact of pesticides from 
Moldova may also be a significant problem. A review of available data on pesticide levels in 
Prut waters found no measurable DDT in the few samples tested in Ukraine. Some pesticides 
were measured in soil in Romania, but no data were available on such measurements in the 
river. 

A recent technical paper by Chairman Ion Dediu of Moldova's State Department of 
Environmental Protection and Natural Resources (DEP) provided information on toxic 
substances in the Prut. This paper sumrnarlzcfd pesticide levels in the Prut River at Leova and 
Cislita, and in the Danube at Giurgiulestf. These levels are summarized in Table 6. 
Comparison of the pesticide levels with the water quality crfteria indicates that they are below 
U.S. regulatory maximum contaminant levels except for DDT, which is recommended to be 
zero or near zero to minimize cardnogenk risks. Table 6 also summarizes pesticide 
measurements in a few locations in the Prut River from 1977 through 1987. 

Table 8 indkates water quality criteria for various uses, and Table 9 lists the drinldng water - standards in Moldova. Moldova uses the 1973 Soviet standards, as modified in 1982. 



Tam 8 

Water Quality Criteria for Van'ws Usss 

Drinking Water (DW) 

- 

NOTES: 1. Above criteria ue  taken from the publicdon, 'Management and Contxol of the Emriroamdlf World I&zh5 I-, 
exwt  MCLG and MCL criteria are from the USEPA drinking water regulatians Above ~ p a r m e e  ae not r(Dd 

they have been Listed because some relatad Prut Basin data are available. 

2. MCLG: Murimurn Contaminant L d  el (ma-enforceabie), MCL: Maximon Cauts,mhimt Level (dorcdk).  

3- Per EPA Water Quality Criteria, DDT level should be zero based on the nat-thedmld assmpha fbr this c b m i d  At m 
risk levels of 1ws, lo4 and lo-', the corresponding criteria are 0.24 ngn, 0.024 ngil tad 0-0024 ng;Z 



Table 8 

Drlnklng Water Standerda in Moldova 

G f 2 n u u u  
Aluminum (At3) 

Arsenic (As" As0 .c ) 

Berylium (Bez c 

Chloridos 

Copper (Cu) 

Fluorides I & II 

Fluorides Ill 

Fluorides IV 

Hardness 

Iron (Fe3) 

Lead 

Manganese (Mn2) 

Molybdimum (Mo2 + 1 

Nitratesa 

Polyphosphates 

Selenium (Se) 

Strontium (Sr) 

Sulfates 

Total Dissolved Solids 

Zinc (Zn) 

1982..m9/L 

Same 

Same 

Same as 1973 

Same 

Same 

Same 

Same 

Same 

7.0 

Same 

0.03 

Same 

0.25 

4 5 

3.5 

Same 

7.0 

Same 

1,000 

Same 

l Not clearly indicated, but the units are believed to be as "Nu for 1973 and as "NO,." in the 
1982 standards. 

Moldova uses this level as its standard. 



2.9.2 Trlbutarlea of the Pmt 

In the Ukraine, the Prut'a major tributary L the Cheremcsoh River, Annual eiattetlcal data 
indicate no water quality problenu for thb trlbutay, 

The Rornanlan drainage area of the Prut has some important tributartes. One of the most 
streamed ts the Bahlui, which receives domestic, industrial, and Tomesti pig farm wastewaters 
from Iasi, The relatively short reach of the Bahlui from Iasi to the point at whlch it discharges 
into the Jijla is considered an open sewer. Downstream from the confluence of the Bahlui, the 
Jijia has significant water quality problems, Most of the other Romanian tributaries to the Prut 
also have significant loadr,. 

Water quality data for tributaries on the Moldovan side of the Prut polnt to pollution from 
agricultural activities, as claimed by the authorities, In certain cases, available data indicate 
elevated levels of nutrients and TDS levels above 1,000 mg/l, 

2.10 Drinking Water Sources and Public Health Issues 

2.10.1 Ukraine 

Drfn klng Water 

In Ukraine, the Ministry of Community Services is responsible for the design and construction 
of piped water and wastewakr systems. Although operation takes place at the local level, 
operators are believed to remain under the control of the ministry. 

Drinking water comes from bank-filtered waters of the Prut, treated water from the Dneister, 
and wells. Above Chernivtsy, the Prut, and to a lesser extent the DneMer, are relatively 
unpolluted, so raw water qualtty problems are less serious than at downstream locations. 

Samples of drinking water are tested twice daily, and the local office of the Ministry of Health 
(MOH) has stated that "no problems exist" except for odors from chlorination of phenols at 
certain times in early spring. The local office also asserted that the water is bacteriologlcally 
safe. 

Following the Chemobyl nuclear accident, water and food were monitored for radioactivity 
and, after early problerri, are now within acceptable limits. Officials admitted to occasional 
industrial waste spills in the Dnekk~  basin but none in the Prut. They say they monitor 
pesticides in drinking and surface waters, but no results were available, One official concluded 
his comments on drinking water quality with the remark that there are "no nitrate problems." 

Using the 1992 Annual Health Report as a source, Mr. Marievsky, Head of the MOH's 
Sanitary Inspection Department in Kiev, quoted the following results of drinking water testing 
during 1992 in the two Ukrainian oblasts: 



Chemktsy Oblast: 

0 Of 2,245 tuts  for chemical  constituent^, 228 (10 percent) failed to meet water 
quality standards, 

0 Of 2,127 bacteriological tests, 116 (5,5 percent) failed to meet water quality 
standards, 

Ivano-Rankovsk Oblast 

Of 2,335 chemlcal tests, 106 (4,5 percent) failed, 

0 Of 2,703 bacterfological tests, 122 (4.5 percent) failed, 

Public Health 

A small amount of public health Information was gained from interviews with senlor officials 
at the Chemlvtsy Oblast MOH office and the MOH Sanltary Inspection office in Kiev. MOH 
is responsible for sampling potable water supplies throughout Ukraine and for gathering and 
maintaining information about publlc health. Generally, these tasks rest with the regional or 
oblast offices of MOH, 

In general, heart and thyroid conditions are considered the major diseases in the oblast, and 
some feel this may be related to the Chernobyl accident. At this office. and many other 
locations, people referred to a mysterious problem in which large numbers (no figures were 
ever offered) of people, mostly children, lost their hair in 1988. Althougfr international medical 
teams studied the phenomena, no causes were ever determined. PAS the problem affected 
people using a variety of water sources (Prut, Dneister, wells), water-borne agents were ruled 
out. 

Mr. Marievsky of MOH/Kiev said the ministry had little information on the health of people 
living In the Prut basin because it does not collect data classified by river basin. MOH could, 
however, provide health data for the two Ukrainian oblasts in which the Prut basin lies. Mr. 
Marievsky cautioned that because of the wide range of factors affecting public health, 
considerable care must be taken before ascribing particular diseases to poor quality drinking 
water. 

Official sources of health informatiofi in the Ukrainian Prut River basin indicated no health 
problems related to water quality; this topic was not raised by anyone within the environmental 
agencies in Ukraine. 

On the other hand, the USAID Health Profile for Ukraine, prepared in April 1992, states that: 

The health of Ukraine's population is affected by environmental hazards. The 
extensive use of pesticides, inappropriate technologies in chemical and mining 



Industries, the repsrcusslons of the Chemobyl accident, and the near absence of water 
treatment eyeterm have all Impacted negatively on the Ukralnlan people.7 

2.10.2 Romania 

Since Romanla had been studied under prevlous projects, it was a late addttlon to the WASH 
scope of work. Accordingly, attention on the Romanian side of the Prut River basin was 
focused on polkaon bsues, The materlal that follows came primarily from officials of the Iad 
regional offlce d the Agency for Protectton of the Environment (APE), 

Drln king Water 

In Romania, piped water supply (and piped wastewater collection and disposal) is the 
responsibility of reglonal water and wastewater companies, These companles are called 
RAJACs, an acronym for regla (one of two types of state organization), autonomous, Judet 
(the Romanian equivalent of a county), aqua (water), and canallzatlon (sewerage). Because 
there are so many RAJACs, they are named specifically by their location; for example, 
RAJAC/Iad, and so forth. These municipal companies that obtain their raw water from 
sources managed by Apele Romane (AR) supply both drinking water to the people and 
process water to industries. RAJACs treat the effiuent of all industiies in its service area. 
Industries are supposed to provide pretreatment, hut RAJACs have no control over the 
adequacy of such treatment. 

Iasi obtains most of its water from the Stinca Reservoir, which is formed behind a dam on the 
Prut River, and from grcundwater sources at Bazin. Other cities and towns in the Prut basin 
obtain their piped water supply from tributaries of the Prut. In these tributaries, water quality 
is generally considered acceptable upstream from Iasi and unacceptable downstream, Within 
Iasi Judet, the only region for which data were obtained, there are 82 villages. Only 10 
percent of these have piped water systems, while the rest depend on shallow hand-dug wells 
for their water supply. 

Water provided by piped water systems in Iasi and upstream was said to be fairly good, while 
the poor quality of water from piped systems downstream from Iasi was said to be a serious 
problem. Water from the shallow wells appears to be often high in nitrates and ammonium 
compounds. No details on potable water quality were obtained, but a World Bank paper 
provided some information on a countrywide basis, stating that "elevated nitrate levels are 
found in local water supplies in all but 2 of the 41 districts of the count~y."~ The Bank paper 
added that "in 14 districts, more than half of the water supplies exceed the standard of 45 

' Ukmhe: Crlsls and Tmnsltion: Meeting Human Needs, UNICEF/WHO Collaborative Mission (with others), 
February 1992. 

'Report No. 10613-RO, Romania-Enulronrnent Strategy Paper, July 31, 1992, World Bank. 
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46 mg/l," and further stated that "carclnogenlc subdances exceeding the Romanian atandards 
have been measured in water samples hciii 32 of the 41 dhtricta of the county," 

~ u b l l c  Health 

MOH L responsible for sampllng potable water supplies throughout Romanla, and for 
gathering and malntainhg Information about public health, functions generally delegated to 
the MOH's regional or judet offtces. 

Liver and other dkases  are sald to be high among those drinking water from the shallow 
wells, A study completed In the latter part of 1992 by the Institute for Publlc Health and 
Hyglene indicated that morbidfty and mortallty rates are higher in the lasi area than any other 
part of Romanla. See Table 10 below for infant mortaltty rates In 1991. 

Table 10 

Infant Mortality Rate in the Prut Basin, 1991 

Judet Live trirth ratio per Still births per 1,000 Death under 1 year per 
(County) 1,000 inhabitants total births 1,000 live births 

Urban Rural Urban Rural Urban Rural 

Botosani 15.3 13.7 8.3 8.3 26.7 35.8 

lasi 10.6 17.6 6.5 3.3 19.7 28.9 

Vaslui 12.3 16.4 10.2 7.1 22.8 25.5 

Natfonal 
Avwage 11.0 12.9 7.1 6.6 19.6 26.8 

Source: Official data from 1991 public health statistics. 

2.10.3 Moldova 

Drinking Water 

The Ministry of Community Services is responsible for the construction and operation of 
Moldova's piped water and wastewater systems. In an interview on April 28, 1993, MinMer 
St. Severovan said there are piped water systems in only 20 cities and 27 towns in the entire 
coun?ry. The ministry Is not responsible for household or fann wells, which serve most of the 



population's drinking water needs, Countrywide, there are said to be 132,000 shallow wells 
lcattured among 1,630 vfllages, or an average of 86 wells per village, 

Only four cMes in the Moldovan slde of the Prut basin (Ungheni, Cahul, Leova, and 
Cantemlr-accounting for about one-fourth of the estimated 400,000 people living in the 
badn) obtain their water from piped systems that extract and treat water from the Prut. In the 
eight towns wfthout water systems and the estimated 220 Prut basin vllages, most people 
obtain their water from the ubiquitous shallow (10 m deep) hand-dug wells. Assuming a 
uniform average of 86 wells per vfllage throughout the country, there could be as many as 
20,000 shallow wells among these vfllages and towns, 

According to Moldovan drinking water standards, the maximum allowable nitrate concentration 
is 45 mg/l. (See Table 9.) An MOH letter report dated December 24, 1992, gavc.! the 
following information on well-water nitrates in the Prut River basin: 

Year Percent Above 45 mg/l 

1985 21 percent 
1986 31 percent 
1987 40 percent 
1988 50 percent 
1990 49 percent 

During an interview, Mr. Sireteanu of MOH said that "groundwater qualtty" was considwed 
the most serious public health problem in the basin. In fact, the government believes 
groundwater quality to be poor enough to warrant the conshuction and extension of piped 
water systems using treated water from the Prut River. His statement was ve~?+led by Minister 
St. Severovan, who added that the high cost of such a program made fts implementation 
unlikely in the foreseeable future. 

In an interview on April 28, 1993, Yuri Ilyinsky, head geologist of the State Association of 
Production and Investigation of Geology and Topographic and Geodesic Surveys (AGeoM) 
indicated that the country has three aquifers. The shallowest, related to alluvial soils adjacent 
to the rivers, serves as the source of all shallow hand-dug wells. Mr. Ilyinsky said that AGeoM 
considers this aquifer to be of no value as a potable water source because it is relatively high 
in TDS, occasionally high in nitrates, and high in iron (sometimes in manganese, as well). 
When asked about pesticides in this aquifer, he said, "We have some, but they're not above 
the standards." 

Groundwater in the Moldovan section of the basin also may have been affected adversely by 
past overuse of pesticides, herbicides, and fertilizers, but MOH had no data on specifics. 



Publlc Health 

Most of the Information on Moldovan health Issues was obtained frcm an lntewlew on Aprll 
23, 1993, wlth Dumitru Sketeanu, Chlef of Environmental Hygiene of the MOH's Center for 
Hyglene and Epldemiology, The Environmental Hyglene Department collects data about public 
health relatlve to water-borne diseases: dysentery, fevers, Infectlous diseases, or any Illnesserr 
or abnorrnallties relative to drinking water. It does not, however, collect data on oncologlcal 
diaeases other than aa a national sampling. Mr. Sireteanu sald there are no slgnfflcant 
differences In the health profile of Prut River basln populatton versus that In the rest of the 
country. 

Based on data for the period 1990.1992, the Moldovan Epidemiological Research Institute 
conducted a detailed study on morbidity and mortality of mothers and children under 12. The 
study revealed serious health problems in people who ddnk well water in which nitrates 
exceeded drfnking water standards, among them a 60-percent to 70-percent reduction in 
immune system functlonhg and a dgnfflcant reduction In children's Intellectual capacity. Other 
data on the problenl came from an MOH letter report to the goveinment dated December 24, 
1992, and from a recent annual report of medical statlstlcs prepared by the ministry. For 
drinking water with excess nitrates, morbidity rates were 3.8 tlmes the national average. The 
level of underdevelopment or deformities in children was 33 percent versus 10 percent for the 
rest of the country. Hypertenston was 90 percent greater, and drrhosb of the liver was 5,7 
times the level found in Russ!s. 

Further information on public health problems relating to Moldovan environmental condftions 
came from Water Pollution Issues In Moldova, Ukraine, Belarus and Russ~a.~ These were 
some findings: 

8 An extensive survey done by the Soviet Ministry of Health in 1988 concluded that 
there is no minimum threshold at which pestictdes do not affect health. 

I In 1985, the Moldovan deaih rate from cirrhosts of the liver was seven times the 
Soviet average. 

Children in Moldova are 30 percent to 40 percent behind their healthier 
contemporaries fn physical development. 

In 1989, Moldova's infant mortality rate was almost twice that of the neighboring and 
equally rural Vinnitsa region of southwest Ukraine, 

Mental retardation levels are so high that educational cunicula in secondary schools 
and universities has had to be modified. 

The number of spedal schools for mentally retarded children in Moldova increased 
from 8 in 1957 to 57 in 1991. 

Cornmiseioned by WASH for this study, and prepared by Peggy J. Walker in March 1993. 
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The USAID Health Profile for Moldova, prepared in Aprll 1992, states: 

The extenslve use of herbicides and pesticides In Moldova is a rrrajur health issue, This 
extensive use has impacted the health of Moldova's population, Drinking water has 
been contaminated by tons of pesticides each year because of improper storage and 
handling procedures, 

2.11 Assessment of Data Availability and Reliability 

2.1 1.1 General 

In all three countries, data were generally available, particularly for the purposes of badnwide 
studies, although recent and ongoing institutional reorganization and the transitional nature of 
the economies in these countries create some difficulty in defining the nontechnical aspects of 
the setting. Thero is, however, extensive technical information. All three countries have a 
number of large scientific institutions and various agencies that make a serfous effort to collect 
and analyze data and publish statistics. 

Country borders and differing languages between and within countries create initial barriers to 
defining, collecting, and sorttng pertinent documents in this basin. Furthermore, in Moldova, 
certain agencies are headed by and extensively staffed by Russian emigr6s, who conduct 
agency operations solely in Russian and print their official reports in R~ssian as well. Most of 
these Russian-speaking officials are not fluent in Moldovan. This situation often complicates 
data gathering and sharing, and general communications, despite the fact that most senior 
Moldovan officials are bilingual in Russian and Moldovan. 

Data quality appears to vary considerably; however, reliability of data from direct measurement 
of river water quality or streamflow measurements appears to be acceptable, at least for 
conventional parameters. There were no indications that drinking water-quality measurements 
are not reasonably reliable. Most laboratories visfted appeared to be reasonably well-equipped 
and competently staffed. While obtaining reagents is said to be increasingly difficult and 
expensive, most lab chemists said this was not yet a serious problem for them. In fad, 
laboratories were among the best parts of most facilities inspected. 

White many laboratories can probably measure most parameters for the quality of wastewater 
effluents reasonably accurately, occasional reviews of reported results suggest that the quality 
of treatment removal processes is sometimes exaggerated. Officials admit that this practice, 
which was based on fears of reporting results below those required by regulations, was not 
unusual in former years. Some evidence suggests that these old practices may linger on. 

Instxumentation for monitoring analytically difficult parameters such as trace organics is known 
to be lacking in the three countries, or existing equipment is outmoded or in poor conditton. 
Therefore, the completeness of the databases becomes an issue, as certain potential pollutants 



ardr not meaoured at all, One offlcial stated that hls government had thc capacity to measure 
only one-third of the 40 peaticides currently In use, 

Dlacrepandee and contradictions are common in documents, particularly In narratlve sections, 
Even some relatively recent data has become outdated due to a rapidly changing economy. 
For example, although farm animal populations are said to have dropped signtffcantly in recent 
years as a result of pdvattzation, available statistics fail to reflect these changes. Data on capital 
and facility operational costs have received llttle focus, as L typical for these economies, And 
the cost data produced seem to be meanhgless because of the rapid inflation of many prices, 
coupled with continuing subsldy of others, Finally, time limitations and budget constraints have 
probably inhibited the gathering of useful information that otherwise could have been obtained. 

In any event, regardless of quality and completeness, available data on the basin can be 
regarded as suf)lcient to support pollution studies and setting priorities, The following sections 
provide more spectflc comments on the types and sources of data available h the three 
countries, and indications of data reliability to the extent it could be detexmlned. 

2.11.2 Ukraine 

Environmental data for the Ukranian section of the basin (the oblasts of Chernivtsy and Ivano- 
Frankovsk) are found both in the Ukranian capital of Kiev and in the oblast capitals. The data 
in Kiev, related to health statistics and water quality, tend to be more aggregated. 

On visits to the Chernivtsy Environmental Inspectorate of the Ministry of Environmental 
Protection (MEP), the team dkovered that highly detailed infonnation is available. This 
inspectorate appears to be the focal point for data on public health, waier quality, and point- 
source pollution. Data are computerized with PCs, and work was being done to conned data 
to a geographic infonnation system module. The MEP's Chernivtsy office was highly 
suppomve of this study. Their computer department is preparin~ . .'rataset package that should 
be reviewed in the next phase and can be incorporated into the computer program for Danube 
water quality monitoring (DEMDESS) for analysis. 

The Ivana-Frankovsk Oblast, where upper reaches of the Prut and the towns of Yaremtcha 
and Kolomyla are located, was not visited during this study. Although some water quality data 
is available from Hydromet in Kiev, this oblast should be visited to determine the avalability 
of local data. 

2.11.3 Moldova 

As Moldova is relatively small (total population about 4.5 million), the agencies in its capital 
city of Chisinau maintain detailed data on the basin area. The agency Water Consortium Aqua 
maintains a central computer department that houses databases, although it was impossible 
to review them because of high fees. Hydromet has a small database on the Prut, which was 
reviewed. Hydromet data are shared with the Romanian agencies. 



Although the team spent relatlvaly little time k the Romanlan part of the basln, a slgntflct~nt 
amount of data warn obtained, In cooperation with the other local agencies, the Iaal regiotral 
office of the APE malntalns a highly detafed computerked data base on the Prut, The 
agenctes In Iasl proved to be very valuable and cooperative resources, Since the sampling of 
the maln stem of the Prut Ir done jolntly with Moldova, the Romanlan data base contalns lhe 
jolnt data, It appaars to be the more easily accessible, The Iad APE has jurisdiction over the 
counties located in the Prut River badn and, therefore, Is the focal polnt for the data. The 
team's Romanian engineering consultant obtained detailed statistical data from Bucharest on 
the Prut basin, which included population of cities, farm anlmal populations, and hydrolog11:al 
data. 

2.12 Impact om Danube River 

The multlannual mean flow of the Danube is about 6,500 m8/sec at the point before it 
receives flow from the Prut. The Prut River's mean flow, which b estimated at around 100 
m8/sec, represents only 1.5 percent of the Danube flow. In terms of any potential impact tlhe 
Prut River might have on the Danube, such a relatively small amount borders on the 
insignfflcant. When taking into account the fact that Prut waters are considerably less pollutc!d 
than those of the Danube and the fad that the Danube discharges into the Black Sea only lEiO 
km from the point of confluence with the Prut, it seems reasonable to conclude that the Prut's 
impact on the Danube is negligible. 

This conclusion h no way negates the value of efforts to reduce pollution in the Prut. Such 
efforts are important to the three countries bordering the river and to the approximately 3 
million people who live in the basin, 



Chapter 3 

INSTITUTIONAL FRAMEWORK 

3.1.1 The Environmental Sector 

The comments in this report relative to institutional issues are directed to the "environmental 
sector," a term sufflclently broad to require further definition. In the discussions that follow, 
the intent is to focus on the institutional aspects of the environmental sector that relate 
prlmarIly to water qualtty of the Prut Rker and Its Mbutaries, and to the quallty of basin 
groundwaters. Such aspects v~ould include the following: 

Production, monftodng, control, and management of phydcal factors that degrade 
water quallty , including waste products from domestic, industrial, agricultural, or other 
sources, whether direct (point) or indirect (nonpoint); 

Consequences of degraded water qualfty, such as negative Impact on public health; 

Government polkies related to water quallty; 

Agendes established by the various governments to assume respondbflity for all of the 
above. 

3.1.2 Tranaitioa and Challenges in the Riparian Countriee 

In the three countdes bordering the Prut, instftutions and polides have been in transftlon since 
1990. Although new ministries or state committees have been formed to address 
environmental issues, their leadership and directton are constantly changing. New laws are in 
the process of being drafted, often as a result of polftfcal and public awareness of the dangers 
of environmental pollution. However, faced with continuing political and economic crtses, 
governments can be stow to react to environmental threats from condittons inherited from their 
predecessors. 

Change efforts have yet to bring about significant institutional reform of the environmental 
sector. Too many agendes still carry out overlapping and contradictory responsibilities relative 
to water resources. As well, no clear and forceful government policies supporting 
environmental cleanup have yet been establtshed, While laws often contain s t r M  language, 
enforcement-tends to be lax. Finally, competition for scarce economic resources serves as a 
serious impediment to environmental cleanup. 



3.1.8 Varlationa Among the Countrlea 

As noted, the Instttutlonal arpectr relatlve to Romanla are not addressed In this report. (Sae 
Volume 11, Inrtftutlonal Studfar: Bulgaria, the CSFR, Hungary, and Romanla, a part of Polnt 
Sourca Pollution In ths Danubs Baaln, WASH Fleld Report No, 374,) 

The Ukrainian and Moldovan InstPutional frameworks for the snvlronmental and water 
reoource radon follow practices Inherited from the former Sovlet Unlon and bear strong 
slmilarttles to one anorher In many aspects. 

3.2 Environmental PoPIciea 

3.2.1 Form va. Suhtance 

Following envfronrnental pollcies Inherited from the former Sovlet Union, neither Moldova nor 
Ukraine has dgntflcantly changed these pollcies since beginning tts relatively short period of 
Independence. Although strongly favorlng the environment In declarations and legtslatton, 
these two countries allow industrtal and agricultuaa\l pollution to continue in order to avold the 
substantial Investments in wastewater treatment and other solutions required to protect the 
environment, 

Tough environmental laws, often with standards more stringent than those of western 
countries, are easily and effectively circumvented. Sometimes thb ls done actively, as in sefflng 
charges, fines, and penalhzs so low they become useless as a deterrent to pollution. Laws are 
also evaded passively, by not aggressively monitodny waste discharges, by fafllng to enforce 
regulations such as pretreatment of industrial wastes, or by unquestioning acceptance of 
skewed laboratory reports that reflect degrees of treatment required by law rather than actually 
performed. 

3.2.2 Responsibility for Environmental Policies 

Responsibility for the development of bask environmental policy rests with the new 
environmental protectton agencies. In Ukraine, the agency L at the ministerial level wtthin the 
government, whfle in Moldova, it is a state department established by Parliament. Frequently, 
members of the parliaments or legislative bodies have a strong voice in sefflng such policies, 
often with the support of environmental NGOs. Ultimately, however, the government's 
executive branch is responsible for the adoptton of environmental policy. And, as noted, 
government interests do not always coincide with those of environmentalists. 



8.8 IIsglrlatlon 8nd Agreemenu 

9.8.1 Moldova 

In the pad, Moldova'o envlronmental leglelatlon was bawd on the Sovlet model, whlch 
contalns provblow on environmental protection that are vague, outmoded, and 
unenforceable, In June 1993, however, a new envlronrnental law was paraed that was termed 
"tough, complete, and basic" by Ion Dedlu, Chalrman of the Moldova State Department for 
Environmental Protection and Natural Resources. Based on standards of ttre European 
Community and the U,S, Environmental Protectlon Agency, the draft verslon provldua for 

Legblatlon dmilar to that of the current draft Romanlan Environmental Protection and 
UtUlzatlon Law, not yet passed in Romanla; 

Wording that strengthens the functions and respondbillties of the DEP; 

The establishment and use of an ecological fund relathg to the use of flnes and 
sanctions for vlolatlons of environmental codes and regulatlons. 

In addltlon, Parllament recently approved a new Water Code and an Underground Resources 
Code; passage of a new Forests Code Is Immlnent, Mr. Dedlu says Moldova is a signatory of 
eight International protocols on the environment. 

One such protocol, with the Romanlan government, relates to cooperation between Romanla's 
Minlstry of Environment and Moldova'.s DEP on taldng Inventory of pollution loads gohg Into 
the Prut River. The protocol calls for joint sampling; joint assessment of problem; attendance 
at joint meetings, workshops, and conferences; and assurance of sdenttflc cooperation and 
collaboration for environmental protection and data exchange. Moldova also has an agreement 
with the Ukraine on the management of the Prut and Dneister rivers and tho Danube delta. 
(Mr. Dediu represents Moldova as a Task Force Member of the Danube RIver Environmental 
Program.) 

Also operating largely under laws set up under Lks Soviet Union, Ukraine has a general 
environmental legal system s i d a r  to that (;4 FdoXdova. There are two types of legal 
instruments: general laws and spadfic codes. The 3eneral law is an umbrella under which 
specific codes are wPttten by the technical agenck.9 Involved; codes can be amended more 
readily than laws. These are the curvent codes ar.d laws governing water use: 

Ukraine State Administrative Code, which contains the Water Code (1972). Sections 
59 and 60 refer to water-use regulations. 



w Stata aport-flahlng regulatlona, under the Mlnlrtry of Fbhewler, whlch have rpaclflc 
ragulatlona relatltig to water quallty for rlvern, 

State alr-pollldlon law (1993), 

m Anlmal and wildlife proiectlon law (1993), 

u Auto~emimetono etandardr, 

In Ita County Strategy Revlew for the Ukralne (Odober 1992), the World Bank states that 
current water quality program regulatlonr form a complex of factors making the regulations 
dffffcult to admlnlster and also suotalnlng the presence of "pollution havens," Such havens 
conabt of areas where a number of industries (1) are sampled at a polnt that understates the 
pollutlonal load, (2) have maxlmum allowable concentratlons {MACs) that allow for dilution 
factors rather than reflecting discharges at the end of the pipe, and/or (3) are flned routinely 
but In amounts far too low to serve as a deterrent. 

Ukralne has Intematlonal agreements with both Moldova and Romania for rrcnnitorlng water 
qualtty h the Prut Rlver, 

3.4 Water and Envlronmental Sector Organizations 

3.4.1 Moldova 

State Department of Environmental Protectlon and Natural Resources (DEP) 

DEP was established in 1990 by absorbing functions from the Ministries of Forestry, Water 
Resources, Geology, and Ecology. The department reports, not to any governmental ministry, 
but to the legislature through a parliamentary committee on environment. Its prlmary duties 
are to 

Recommend environmental pollcy and legislation to Parllament and represent Moldova 
in all environmental matters; 

Monitor environmental pollution in air, water, and soil, and protect Moldova's flora, 
fauna, and forests; 

Review applications from all "enterprises" (munidpallties, industries, farms) for water 
extraction and wastewater discharge, set limfts on the amounts and costs of such 
extractions and discharges, and set penalties and fines for uses and discharges 
exceeding the approved limlts; and 

Conduct routine environmental monitoring and sampling for water, soil, and air, and 
Insped water-using enterprises for permit violations through a network of 11 regional 
"Ecologkal Inspectorates." 



Being rerponrrtblca for Implementing most of the DEP'r rerponslbllltlor reletive to water quatity, 
the central and regional Inrpectortrtar are organlzationr of conuidorabla Importonce, 

Water Conasrtlum Aqua (Aqua) 

Formerly a part of the State Commtttee for Watcnlr Reaourcna, Aqua became a state holding 
company under the govemment reorgsnlzatfon, 'rt Pcrrves under and reports to the Minlotry of 
Agriculture and Food Industry, Aqua has divWons fox construction, dams and resckrvolrs, bulk 
water supply and transport, canal aylrtem, and operations and maintenance, 

Aqua's primary duties include the followir, 1: 

rn Coordlnatlng and managing all large untreated surface-water systems, wlth emphads 
on agricultural use; 

Managing pump stations, wells, canals, and water transport for agriculture, including 
40 major bulk consumers for agricultural irrigation; 

Maintaining records on water balance (extraction and return flaw) in water bodies and 
rlvers and maintainlng records on all water consumers that use more than 100 
ma/da y ; 

rn Preparing master plans for water quantity and water use, and designing facilities to be 
constructed for other agencies (such as the Ministry of Community Services); 

Reviewing applications from aU water-extraction enterprises to ensure the availability 
of requested amounts at the proposed location. 

Mlnlstry of Communlty Serulces and UtlllzaHon of the Housing Fund (MCS) 

This ministry has several English-equivalent names: Public Works, Public Servkes, Communal 
Services, Local Services, and Public Utilities, MCS was reformulated in September 1990, 
when govemment services were reorganized, and again h September 1992, MCS has no 
current published organizational chart. It is responsible for the following: 

rn Policy and direction for local administration, and overall economic strategy for local 
government; 

Local government services for unhcorporated villages and local organizations; 

rn Communal servkes such as solid wastes, water, wastewater, streets, and lighting for 
cities, towns, and urban villages; 

Government subsidies for local services. 

With particular reference to water and wastewater services, MCS performs the following tasks: 

Establisttzs norms and standards for water and wastewater services; 



8 Conducto lonpterm planning for water and waotowater serviceo (designs are prepared 
by a dlvlslon of Aqua); 

Supewhs tho operation and maintenance of water and wastewater utilities for cities 
and towns; 

Establlahaa charger for water and wastewater rervicee, 

Hydrameteorology Rasearch lnotltuta (Nydrornet) 

Believed to be a research Instflute, Hydromet carries out these functions: 

Researchhg and Implementing surveys on water, soil, and air; 

Forecasting hydrological flows for agricultural purposes and assisting Aqua In allocating 
water among competing users; 

Sampling and monttorlng river water, including the Prut at three locations; 

Maintaining a computer data base of the data it collects. 

Mlnlstry of Agriculture and Food Industry (MOA), Wastes Sectlon 

The Wastes Section of the MOA maintains information on the location, type, and size of 
animal farms, and on the types of systems used to treat wastes from theso farms. It also keeps 
records on wastes horn the country's various food processing industries, 

State Assoclatlon of product lo;^ and Investlgatlon of Geology and Topographlc and Geodesic 
Surveys (AGeoM) 

The functions of AGeoM Include the following: 

8 Conducting Investigations to asslst in extraction of groundwater for potable use, and 
also in mineral extractfon; 

m Executing drilling projects; 

Conducting geoecologlcal operations; 

Canying out studies and research on seismicity and deep geological structures; 

Conducting topographical surveys and preparing cartography for its own internal use; 

r Updating "servicen (geological) maps; 

8 Serving as a data bank for geographical names, and assigning names as required; 

Conducting special research in all aspects of geology and hydrogeology. 



Relative to water resourcer, AGeoM has lnformatlon on groundwater aqulfere and the 
chemtcal quallty of groundwatera, When enterprber requeat pemlsslon to extract groundwater 
for their uoa, they aubmlt these requests to AGeoM for their raview and approval, 

Mlnlstry of Health: Department of Hyglane and Epldemlology (MOH/M) 

The Deparhnent of Hyglene and Epldemlology L charged by MOW wtth the following two 
major responalbllties: 

Collecting public health data relative to waterborne diseases 

a Sampllng and testlng dprlnklng water quality. 

The department malntalns records on both water quallty measurements and public health 
statlstlcs, It also samples and analyzes water from Moldova's major rivers, including the Prut, 
which Is said to be sampled quarterly at six statlons. 

3.4.2 Ukraine 
9 

Mlnlsty of Envlronmental Protectlon (MEP) 

Recently upgraded from a state committee to a ministry, the MEP has undergone several 
leadership changes over the past few years. Its pprlmay duties Include the following: 

Develophg and enfordng policies, laws, and regulations related to environmental 
protectlon 

Monitoring various factors affecting the environment, through the following 
departments: 

0 Envlronmental Monitoring 

0 Nuclear and Radiation Safety 

0 Natural Reserves and Recreational Lands 

Complex Problems of Ecological Safety in Industry, Power, Construction, and 
Transportation 

0 Problems of Agrldiure, Industry, and Bioresources 

O Nature Use and Regulation 

8 Monitoring water use and wastewater discharges through the Water Resource 
Management Section, which directs the efforts of the regional (oblast) water 
inspectorates that are directly responsible for monitoring enterprises extracting waters 
and discharging wastewaters 



The Water Resource Management Section and the Chemivtay Regional Water Inspectorate 
are key organlzatfons within the MEP relatlve to water qualtty and pollutfon studies of tho Prut 
River, They coordinate closely with the SCWRU (see next section) in water resource allocation 
and in the permit process for water users, 

State Commlttee for Water Resources of Ukraine (SCWRU) 

Somewhat Iowa in the hierarchy of government than minlstrles, state committees are 
nonetheless independent organizations that do not report to ministries. In water resource 
matters, t'he SCWRU is the most important governmental organization. Its principal 
responsibilities include the following: 

Monitoring and controlling water uttlization and quality; 

Collecting and analyzing samples from water bodies; 

Collecting data and maintaining computer data base records of water use, water 
quality, and wastewater discharges; 

Locating and identifying pollution sources and forecasting estimated contamination 
levels; 

Evaluating water balances, comparing forecast water flows at various times of the year 
against estimated water extractions; 

Preparing reports on its activities for interested government agencies; 

With the MEP, jointly allocating water resources to all watei users in the county; 

a Managing the permit process under which water users receive approval to extract 
water and discharge wastewaters. 

State Commlttee for Housing and Communlfy Serlrlces (SCHCS) 

Although the team did not visit this organization, it is believe+. to be very similar to the MCS 
in Moldova (described previously). 

SCHCS is responsible for a wide range of municipal services. In regard to water and 
wastewater services, it establishes standards for water and wastewater services; conducts long- 
term planning for water and wastewater services; supervises the O&M of water and wastewater 
utilities for cities and towns; and establishes charges for water and wastewater services. 

The relationships between the managers of water and wastewater systems, who are believed 
to be SCHCS employees, and officials of cities in which the systems are located are unclear. 
In general, however, it appears that municipalities have a relatively limited voice in how 
SCHCS services are provided. 



State Commlttae for Hydrometeorology (Hpdromet) 

Hydromet hae ueveral major departments: Chemical Pollutlon (which supervises the 
laboratorlea); Meteorology; Radlatlon and Ecological Control; Znglneering and Technical 
Supply; Hydrology and Water Cadastre (rights or ownership); and Data Management. 

Among Hydromet functions important to the study of the rivers are these: 

Sampling all rivers, lakes, and reservoirs through a network of 244 observation posts, 
Sampling frequency depends upon the Importance of the water body and varles from 
daily (Important) to four times a year (least Important), 

Malntalnlng a central laboratory in Kiev and 10 regional labs throughout the county, 

Sampling water qualtiy of water bodies, It does not, however, sample wastewater 
dkharges, 

Publishing an annual report (In 32 copies) on its activities and the data It collects, 
except stream flows. 

Publishing annual reports on stream-flow data separately from the basic annual report. 

Mlnlsltry of Health: Sanltuy Inspection of Ukralne (MOH/SlU) 

The importance of thb department is indicated by the fact that its director Is also a deputy 
minister of health, Like Moldova's Department of Hygiene and Epidemiology, MOH/SIU has 
two basic functions: 

Collecting data about public health relative to waterborne diseases 

Sampling and testing drinking water quality. 

The department maintains records on both water quality measurements and public health 
statistics. It is unclear whether staff sample and analyze water quality from the rivers, lakes, 
and reservoirs of Ukraine. 

Sclenffjlc Hyglene Center (SHC) 

Responsible to the MOH, the SHC conducts epidemiological studies relating to environment 
and health. The center Is concerned wlth environmental safety, the national genetic pool, 
environmental health, national nutrition and medldne, and the medical aspects of the 
Chernobyl accident. It is very focused on studying health problems within the population 
stemming from Chemobyl radiation, and appeared to have little significance relative to the Prut 
River studies. 



3.6 Permlte for Extracting Water and Discharging Wastewater 

From extenaive dlscusslons with responsible agencles in both Moldova and Ukraine, it appeare 
clear that In each country the national environmental agency and the national water resources 
agency collaborate very closely in the permit proceee and share responsibilities, It was less clear 
exactly how thls sharing takes place. 

9.5.1 Moldova 

In both Moldova and Ukraine, the systems used to control the water extraction and wastewater 
discharge are very similar. This system is essentially the one developed and used by all 
republics of the former Soviet Union. The following description of the permitting and reporting 
procedures came from the chief water inspector of the State Department of Environmental 
Protection : 

Every "enterprisen (municipaltty, industry, agricultural or animal farm, or other business) 
wanting to extract water from any of Moldova's ground or surface waters, and/or to discharge 
wastewater to any water body, must obtain formal approval from the government. This applies 
to first-time users as well as to those reapplying after initial approval periods have expired, 

The applicant must indicate the purpose for which the water is to be used, the amounts 
required, the size or extent of the business, the source from which the water is sought, and 
other applicable data. The applicant also must indicate how the used water or wastewater is 
to be disposed of, including details of treatment and the river body into which the waters are 
to be discharged. 

The applicant must obtain prlor approval (usually in the form of an official signature on the , 

permit application) of a wide variety of organizations, indicating that they have no objection 
to the request. Typical ministries or agencies on the list of required approvals include Health, 
Hydrogeology (if wells are involved or groundwater might be affected), Veterinary (if livestock 
are involved), Fish Culture, and Mining, among others. 

Together with necc~sary signatures or approvals, the completed application is then reviewed 
by the Water Inspectorate to determine whether the amount of water requested is reasonable 
for the type and size of business proposed, and whether the proposed means of disposal and 
degree of treatment is adequate for the pamcular stretch of water body into which the 
wastewater is to be discharged. 

Fees are then determined for the proposed amount of extracted water and for the proposed 
amount and strength of discharged wastewater. These fees vary widely depending upon the 
type of enterprise and the area of the country and individual water bodies involved. 

The permit process was said to require anywhere from one month for reapplications to three 
months for new applications. Given the apparent complexities and number of approvals 
required, these time periods appear rather optimistic. The chief water inspector said that most 
applicants employ specialists to help them through the permit process. 



Once a perrnlt L obtained, the uwr/dlcharger muat conduct periodlc eampllng and 
measurement of the water extracted and discharged, These data are summarized in standard 
form and submitted annually to the Water Inspectorate, Although thb informatlon is sald to 
be vertfied independently by the Inspectorate, given the large number of users and the 
government's limited manpower, transport (said to be the most critlcal problem), and 
laboratory capadty (second most crltfcal problem), lt seems clear that Independent verification 
is limited, 

If a user/discharger reports havlng used more water than the permitted amount, or having 
discharged larger pollution loads to water bodies than those lkted in the permit, flnes are 
assessed. In general, the flnes are based on multiples of the basic fees, and the multiples 
increase as the percentage of excess rises. Since the basic fees are very low, however, such 
flnes constitute a minimal deterrent. 

As the data are reported by the users and verification procedures are suspect, the reliability 
of the information presented in the form is also suspect, Nevertheless, the forms do indicate 
the nature and location of all Moldavan water users and do give some indication of the extent 
of water use and wastewater discharges. 

All data presented on the forms is entered into a computer data base and can be accessed. 
The inspectorate's copy of the 1992 data, printed out in early March 1993, was available for 
review for all of Moldova; summary data are presented to interested government agencies. 
The computer data base Is maintained by the Water Consortium Aqua, and is said to be 
available also from the Romanian data base maintained in Iasi. 

3.5.2 Ukraine 

The Ukrainian system appears to be essentially the same as that used in Moldova, with 
perhaps some differing aspects or a somewhat dffferent emphasis. The following comments 
are based on an interview with the head of water monitoring for the State Committee for 
Water Resources of Ukraine: 

As the basis for the data it collects, the SCWRU uses a two-sided form called "State Statistical 
Report." Every enterprise extracting water and/or discharging wastewater to the country's 
water todies (surface or ground) must complete this form annually. The form provides the 
name of the enterprise (whether municipality, industry, farm, or commerzial entity), the total 
water extracted the previous year, and the source (river, lake, or wells) from which it was 
taken. The form also indicates the total amount of wastewater discharged, where it went, and 
its composition from a range of pollution parameters including BOD, suspended solids, 
phosphates, nitrogen, chlorides, and so forth. 

At the beginning of each year, water users fill out a similar (but simpler) form estimating the 
amount of water they plan to use and the amount and quality of the wastewater that will be 
discharged. 



The "long" form, completed at: the end of the year, appears to be very slmllar to those 
currently in use In Russla, The lnformatlon provided la baaed on measurements and analyses 
conducted by the water user or someone hired, However, the SCWRU periodically checks 
these data by conducting fls own measurements and analyses. Users were sald to report 
aamples taken as often ae monthly, and the SCWRU was said to vertfy the data as often a8 
every three months. Other offlclals questioned whether samples were taken with such 
frequency, 

Data are entered Into a mainframe computer at SCWRU, said to be an IBM 360 "type" 
(possibly called a "Yas" or "Bolshol"), using a data base program called "FOXBASE+ ." 
SCWRU can access the mainframe with personal computers (PCs) and gave a demonstration 
using a 286, 20MH2, 1MB RAM, 40 MB hard disk PC. 

It was unclear whether staff were entering both reported data and data they were collecting 
and analyzing themselves for vertftcation purposes, or, if both, whether they were able to 
differentiate the data. (From previous WASH experience in Rusda, some people questioned 
the extent to which the government actually vertfled the results reported by others. Some 
offlcials in Russla asserted they had neither the capacity nor the Inclination to carry out a 
significant program of verification. Future users of such data should pursue this matter further.) 

The team saw two computer programs. One appeared to be a slmple, very generalized 
program in which data were shown as average, maximum, and minimum levels for the entire 
year, as opposed to individual sampling. The program appeared to be of limited value, and 
the operator was unable to bring up any data related to either the Prut River basin or the city 
of Chernivtsy, 

In another department, the PC was linked to the mainframe and appeared able to access all 
the data it contained. With considerable effort, one could get the data. The sorting process 
appeared cumbersome, however, as one could not sort initially by river basin or even by oblast 
or region, but only by extractions or discharges. Choosing the latter, the PC operator 
eventually got to Chemivtsy , where 67 water-discharging enterprises were listed. Because the 
Ilsting was by code, the operator had to !nsert a diskette to deterrnlne that the code number 
(14933, for example) was the municipal wastewater treatment plant at Chernivtsy. Six 
pollution parameters were listed for 1992: BOD (total annual load): 267 metric tons, 
petroleum wastes: 0, suspended soBds: 215 tons, "total salts" (assumed to be TDS): 3,963 
tons, sulfates: 623 tons, phosphates: 5,162 kg, and chlorides: 1,600 kg. For river-flow data, 
one had to look elsewhere, and some of the flow measurements appeared illogical. Pollutants 
were given as annual totals, and it was unclear how one accessed individuial sample data or 
if it was even possible to do so. 

Although the data are published annually, the most recent publication was for 1991. A very 
limited number of copies (under 20) are published and distributed to other government offlces. 
Data for 1992 were available in computer printouts dated April 1993. 7To obtain a copy, 
formally request the "1992 Annual Report on Water Utilizati\-n" from: 



Victor M. Horfv, Director 
State Committee for Water Reeourcea of Ukralne 
8, Chewonoarrnijeka Street 
252601 Kiev, Ukraine 

3.6 Charges for Water and Wastewater Services 

User Charges 

In Moldova, the cost of water and wastewater is highly subsidized, with rates proposed by the 
MCS, Although meters appear at dwelling etrtries (but only one pel apartment bulding), they 
are not used for blllhg purposes, Water cj~st per family is based on the consumer's Iivlng 
space, not including common space, For residential users, the water charge is currently 13 
kopecks per m2/month. For the average famBy, wtth 30 m2 of floor space, this amounts to 
a monthly cost of about four rubleslO. A one-room flat averages 14 to 20 m2 in size, a two- 
room fiat from 27 to 32 m2, and a three-room flat from 39 to 45 m2. These are internal 
dimensions and do not include common spaces such as halls. The ministry's recommended 
tariff increase-by a fador of 16, to 2.10 rubles per square meter-would bring the average 
family's bill to about 63 rubles per month, or about 2 percent of the minimurn monthly wage 
levels as of April 1993. 

Revenue Poiicy 

At present, no national laws limit the level of tariffs chiarged for water and wastewater services. 
The government's basic policy is said to be that reddlential users should not have to pay the 
full cost of system operations, but that industrial anal commercial users should pay at much 
higher rates. A cursory examination of fee schedules in several cities indicated that industries 
pay 30 to 40 times the rate charged to residential uaers. 

3.6.2 Ukraine 

In Ukraine, fees for bulk water supply are set by ia pricing commfttee in the Ministry of 
Economy, under the Council of Ministers. Fees, based on cubic meters of water taken, vary 
by river basin. Retail prices that munldpal water utilfties charge to customers are set by the 
municipal officials, but these fees must be within limits set by the central government. No 
information on domestic and industtial charges for water was obtained in Ukraine. 

lo Moldova urer both its own transitional currency, called coupons, and Russian rubles. The two cunencies are used 
interchangeably. AT of April 1993, the exchange rate was US $1.00 = 820 rubles or coupons. 



3.7 Monltorlng and Enforcement 

3.7.1 Moldova 

In Moldova, the Ecological Inspectorate of the DEP (DEP/EI) is reeponslble for the monltoring 
and enforcement of water use and of wartewater diochargee and other sources of pollution, 
To carry out these responsibflltles, the EI calls upon it3 water and pestlclder sectlotrs and 
occadonally other inspectoratee, There are 10 regional inspectorater and one central at chlef 
Inspectorate to monitor the county's 40 districts. Four of the reglonal Inspectorates have 
laboratoy capacity. In the Prut River bash are three regional Inspectoratee: at Edlne, In the 
north; Ungheni, In the center; and Cahul, in the south, 

The regional inspectorate in Unghenl has 10 staff members spread among an admlnlstratlve 
unit and three operating sectlons: Water and Alr; Sofls, Chemicals, and Other Wastes; and 
Flora and Fauna. When operational, the planned laboratoy would become another section, 
This inspectorate's Water and Air Section monitors these areas: 

Water Use: Nine water intakes on the Moldovan side of the Prut extract water for 
muntcipal, industrial, and agricultural purposes. Total water extractions are said to amount 
to 40 million m8/year (110,000 m3/day or 1.3 m8/second). Agriculture accounts for 60 
percent of water extractions. 

Wastewater discharges: According to the inspectorate, there are 47 wastewater 
treatment facilities of all types in the region, with capacities ranging from only 100 m8/day 
up to the 15,000 m3/day of the Ungheni municipal treatment plant. Total discharges from 
all these plants were said to be 5 mfflion m3/year, or 13 percent of the water extracted, 
but that total is less than the reported capacity of the Ungheni plant alone. 

Samples are taken from the dtscharge plpes of the wastewater treatment plants at least 
monthly, and sometimes two io three times a month. Inspectors check raw sewage 
influent to the plants as well as the wastewater quality after treatment, and they sample 
both points at the same time, Five of the municipal plants sampled have their own labs: 
Ungheni, Falesti, Pirlita, Glodeni, and Comesti. The other plants contract with 
government labs to analyze their samples. The Unghenl Inspectorate reportedly verifies 
the accuracy of the results repotted by all 47 plants. 

Prut River Quallty: In a joint program with Romanian authorities in Iasi, the 
inspedorate takes monthly samples from three stations on the Prut River: Valea Mare, 
Ungheni, and Sculeni. 

Agricultural and Industrial Discharges: The Inspectorate does not sample agricultural 
drainage waters, since "they recycle their wastes." Neither does it sample industrial wastes 
that discharge to municipal sewers (said to be after pretreatment); that is considered the 
responsibility of the wastewater utilities. There is no program to sample or analyze 
nonpoint-source pollution. 



The Water Rorource Management Secdlon (\Nf.IM) of the MEP hae rorpsnelblllty for monltorlng 
and enforcing water ure and alro wastewater dkhargar and other rourcus of pollution, 
Although tt, maln &ce b h Klev, the W ' r  fleld work b delegated to reglonal 
environmental lnrpectorata offlces of MEPIWW throughout the country, 

The Inapectorate at Chernlvtoy le responsible for conducting anvlronmental rnonltoring and 
Inrpedlona related to tha portlons of the Prut River wtthln Chemlvtry Oblast, Although a 
portlon of the upper baoln llerl wtthln Ivano-Frankovsk Oblaet, the major pollutere are In 
Chemlvtsy, The Inspectorate ir headed by the chief of Inspections and laboratorlar, who 
supervks 11 monftorlng dfstrlcts wfth v local Inspactor In each; Inspection t eam for water, 
SOP, and alr; and laboratory rrectlons for water, sol, and alr. The followlng Indlcato the 
Chemlvtsy Inspectorate's range of actlvtlea: 

Dutles: The hspdorate conducts routlne sampllng and laboratory teetlng of all water 
users and wastewater dkhargers within Its reglon. The staff work Interchangeably In the 
tnspectlon section, taklng samples fi 3m all areas. A team approach is  used to gather 
samples and Inspect, Involvlng one person hom the laboratory, one from the Inspector's 
unit, and one from the enterprise under Inspedlon, At the treatment plant or Industry, this 
team takes samples above the water intake or discharge, below It, and at the p i p  Itself, 
They also inspect the industrial processes to see if prlor agreements on pollutl~n 
corrections have bean carried out. Samples are taken and comparisons made with the site- 
specific standards altreement. 

Rnes and Sanctions: These come about through violations of formal dgned 
agreements between the water users and the government. Such agreements are based on 
a maximum allowablle load formula that takes into account in-stream water quality/dilution 
and pollutional loadls as measured by varlous parameters. Fines are also levied when a 
correction order is placed to improve an industrial process (a leak, something out of order) 
wlthln a tirne Ilmit and the correction hast not been made. 

Laboratory: The Inspectorate's laboratory is divided into three sections: air, water, and 
soil. The lab has the capacity only for routine tests (although there appeared to be some 
very spedallzed equtpment in the director's office that was not for regular or general use). 
Staff are unable to test for pesticides or organic solvents at the lab, but do have access to 
these tests through the State Agrochemlcal Laboratory, where there is a spedal section 
on toximitry. Currenl.ly, research is taklng place at this lab, which will lead to decisions on 
maximum allowable pesticide use. 

8 Types of Entetprl~~es Monitored: As part of its workload, this inspedorate inspects 75 
primary water  polluter:^ that discharge wastes dil.ectly to water bodies (mostly rivers) in the 
oblast. Of these entities, 11 are municipal wastewater treatment plants, 62 industries, and 
two sugar processing plants. The industries noted do not include those discharging their 
wastes to a rnunidpal I~eatment plant after (or without) pretreatment. 



8,8 M Jor tnetltutl~nal lrauer 

Moat of the major lnatttutlon~l lnruerr Identified In the following wcttorr are comn?gn to Ukralnr 
and Moldova, (Many of them may apply to Romanla aa well, but that country'# lnatltutlonal 
b u r r  have been addrsued ln anothar atudy,) Bocaurcl there b5uer are ro mrloua, gunulne 
pollution reductton In thr Prut River la unllkaly to procaad until moot of them @re reaolvod, 

Even when the pollcleo of lndivldual envlronmental protection agencies are clear, they are 
sometlmee undermined by the national governmentto support of agdcultural and/or industrial 
lntarrstr that oppose or vlolate those pollcler, or by the government's failure ta support 
meaningful enforcement measures agalnrt polluters, 

2. Enufronmental Agencfeo' Lack of Adequate Authority 

From the many examples of lnadequate pretreatment of Industrlol or farm wastes, it is clear 
that envlronmental agenciem lack the necessary authority (tough laws with strong enforcement 
provlslons) or capability (adequate staff and facilitles) to carry out their responsibilities, 

3. Unclear or lnapproprlate Asslgnrnent of Responslbllltfes 

Several agencies appear to have similar responsibilities around such functions as water 
allocation and sampllng and testing for water quality. Some duplication is warranted, such as 
a water system's need to test its water quality to ensure that its processes are operating 
properly and health officials' corresponding need to ensure that the quality meets potability 
standards. Nevertheless, thb issue warrants further study, 

4. Unreallstlcally Low Ffnes and PenalHes for Pol~utlon 

Current fnes and penalties for exceeding allowzlble discharge levels are far too low, and 
probably cost more to collect than the penalties themselves. Thus, it becomes more 
economical for polluters to pay the fines than to take corrective measures. 

5. Inadequate Prlclng of Water and Wastewater Serulces 

Fees charged to water-using enterprises both for the water itself and for wastewater discharge 
are extremely low, bar below the costs of providing those services. 

6. Unrealistic Wastewater Treatment Standards 

Some agencies establish unrealistically high standards for wastewater treatment. Such high 
standards often add little to pollution control, would add unnecessary costs, if achieved, and 
lead to tendencies to exaggerate reports of treatment for'fear of punishment. 



7, lnaduquatu Monltorlng of Pollution 

Many central and reglonal vnvlrot~mrntal lnepedorntar have too few atnff with the requlrad 
rkllls and murt c o p  aa well wtth lnadequata or outdated laboratory facllltler, Oftan, theeta 
Inrpectorater alro ruffer from totally Inadoquato means of tmncportatlon, 

8, Lltlu Coordlnatlon among Oouarnment Watar Agancles 

Sevtrral agonck0e wttln water-related rerponalbllltlar appeared unaware of other agenclea' 
actrlvltlee that should have bsen of Intere~t to them, For example, activlty report8 from the 
various agencleo tendled to have very Ilmtted dlstrihrrtion, (Thlr Issue relates to n3,)  

9. Too Llttle Coordlrlatlon Among Rlparlan Countries 

Coordlnatlon betweern Moldova and Romenla appeared to be fairly goad, whlle contacts 
between both those countriee and Ukralne appeared Inadequate, As the county where the 
Prut originates, Ukrafne may have less Interest In the rlver's downstream condltlon, However, 
the lack of communlcatlon also probably relates to the dtfferance In languages. Whatever the 
reason, coordlnatlon among all countries sharing the basin needs to be improved. 

10, Nonsupport for 1OoIlutlon Cleanup 

A program dependIn,g only upon penalties and Hnes for pollution reduction is unlikely to be 
successful. Instead, glDvernments should explore ways to provide posttlve support for cleanup, 
such as possibly helpling polluters plan lower-cost facilities, allowing them a reasonable perlod 
to meet realistic treatment standards, and to the exknt possible, providing some form of 
financial support for the required facilities. 



Chapter 4 

IDENTIFICATION OF HOT SPOTS 

4.1 Crlterla for Salectlon 

The Identfflcatlon of hlgh-priorlty pollutlon problems, or "hot spotr," can be based en crtterla 
rcalated to publlc health and to protedlon of aquatlc llfe and economlc values, either wlthln the 
Prut Rlvsr basln or as It affects the Danube, (As noted in Section 2,12, the Prut's Impact upon 
the Danube b negllglbla,) 

Withln the baaln itself, protectlon of drlnking water and public health is considered the most 
important factor In seledlng pollutlon hot spots, Already a dlr2ct and indirect source of 
drinklng water with greatly Increased use expected In the future, the Prut also serves as a 
principal source of lnigatlon water. As such, it ls crltlcal to the economic well being of this 
prlmarlly agrtcultural basln. 

Hot spots may requlre physical solutlon~ such as new or upgraded treatment facilities or the 
cleanup of toxic or hazardous waste sites. Many times, however, a better couroe might be to 
ml~fmtte pollution at the source by making institutional changes (effective fines and penalties, 
cotibrol over types and amounts of pestlcPdes used) or by modifying c:ertain processes at 
Industrial plants to reduce the pollutants in waste streams, 

4.2 Romania 

In the Prut FUver basin, the city of Iasi ls the most signfflcant pollution source affecting the 
tributaries of Bahlui and Jijia and the Prut itself. Within lasi are several closely related prcblem 
areas. 

lasl Munlclpal Wastewater Treatment Plant 

Even now a seriously overloaded plant, its expansion has bmn halted because of limited 
funds; for the short term, effident blowers and diffusers are the highest priority items. Much 
of the overloading comes from inadequately treated Industrial and pig farm wastes, as noted 
in the new two sections. 

The Tomestf Plg Farms 

Several years ago, facilities were constructed for complete secondary treatment (sludge 
digestion and dqing beds) of wastes from these co-located pig farms. Now, however, only 
primary sedhentation is being practiced, with raw sludge discharged to the former drying 
beds. The rest of the faditles appear to be in poor condition and in a state of abandonment. 



The poorly treated wartea arcs then discharged to the cky aewage eyetem, addlng elgniflcantly 
to Itr axbtlng problem, 

Provldlng adequate and separate treatment for the plggery waeteo, wkh reuse and/or dlred 
dlrcharge to the Bahlul, may be a viable alternative to urlng tlla municipal wastswater system, 

Inadequate Traahnsnt or Pretreatment of Industrial Wostea 

In the Iasl area, some Industrlal plants treat their owrl waotea and dlschargc! effluents directly 
to the Bahlui and possibly the Jijla, Many other plants provlde only pretreatment and 
discharge their effluents to the city sewage system, While no hard data on the magnltude of 
the problems m a  collected, talks wtth local offlclals and observation of the condition of 
receiving waters indicate that serlous problems exist with both stuatlons. The Impact of 
pharmaceutical wastes and the ultimate disposal ot wastewater sludges were specifically 
mentioned as problems. 

4.3 Ukraine 

The city of Chernlvtsy and its Industries are also an important pollution source in the basin. 
Like Iad in Romanla, Chernlvtsy's problems are closely related. 

Chemfvtsy Munlclpal Wastuwater Treatment Plant 

This plant receives a great deal of industrial wastes that have received inadequate 
pretreatment, Although the plant is being expanded, insuffident funds keep the construction 
pace very slow. Currently, the sludge from this plant is stored in very large lagoons. Sludge 
dewatering fadlities are also under construction. Study of the treatment processes selected and 
the facilities under construction points to a need to critically review the cuyrent planning and 
design concepts. 

Inadequate Treatment or Pretreatment of Industrlal Wastes 

Local authorities believe that industries, particularly metal finishing industries, seriously affect 
the Prut, an assessment supported by the water quality data. The problem is believed to lie 
with those plants providing treatment and direct discharge, as well as with those providing 
pre*eatment and discharge to the municipal sewers. 

4.4 Moldova 

Moldova's potential hot spots relate to possible damage to surface and groundwaters from very 
heavy pesticide and ferttlizer application. A related problem could exist in the wid.espread 
storage of environmentally unacceptable pestlddes in farms throughout the country. Another 
possible source of hot spots could be the industrial waste lagoons maintained by the DEP. 



In the Moldova portlon of the basin, the most eeriourr concern Is health problem belleved to 
originate in ddnklng water contamination, Of the areat# rhallow wells, which are used by most 
people In the barln, over half have nitrate levelr above drinklng water maxlmum, A high 
Incidence of phyrlcal and/or mental retardation in chlldren Is one of the more rlgntflcant 
flndingr of health offtciah, 

Whlle dlred linkage to the cause could not be determined, many believe that heavy fertlllzer 
and pedklde usage could be contributing slgnlflcantly to these health problems, Data on 
contamlnants, Irrcluding pesticides h drinklng water, are sald to be available but coilld not be 
obtained, Some concern was also expressed about the presence of pesticldes in agricultural 
products, but agah, no evldence was obtained, 

Records dating back to 1977 indicate pesticide levels above allowable drinking water limits in 
selected reaches of the Prut River, It seems reasonable to postulate that the shallow 
groundwaters of the basin probably were also contaminated by pesticldes being carried by 
rainwater runoff to the Prut, However, even if data on well-water pesticide contamination are 
available, the parameters Investigated are probably limited because of weaknesses In the 
monitoring program and the lack of the sophisticated equipment required to test for the 
various pesticides now In use, 

In the Moldovan part of the basin, the highest priority is to define the actual extent and impact 
of the pesticide problem, using modem equlpment and lnvestlgative methods to deterrnine 
whether this problem constttutes a hot spot. 

Stored PesHcldes 

Substantial amounts of pesticides that can no longer be legally imported are being stored at 
farms throughout Moldova (see Table 5); these stored pesticides could be considered widely 
spread mini hot spots, Serious consideration should be glven to collecting these dangerous 
pesticides for safe removal, and replacing them wlth environrrentally acceptable products. 

Industrial Waste Lagoono 

in Moldova, each industry is sald to be responsible for maintaining, on site and safely, any 
hazardous wastes it generates; the DEP/EI maintains a register of such sites. DEP/EI itself is 
also said to store some 12 million cubic meters of industrial and petr~leum wastes in a series 
of central lagoons. No data were seen on either industrial or DEP/EI waste storage facilities, 
but they may constitute a great enough threat to the environment to be considered hot spots. 

At a minimum, the volume and type of wastes stored, the storage conditions, and the site 
locations should be inventoried. As well, there should be pilot testing of selected sites to 
determine the extent of the threat these facilities pose to the environment. 



Chapter 6 

CONCLUSIONS AND RECOMMENDATIONS 

6.1 Crltical Environmental Problems 

The moat crttical environmental problems affecting Prut River pollution vay by county. In 
Ukraine and Romania, these problems stem largely from inadequately treated industrial and 
municipal wastewaters from their large cities, In Moldova, the problems are mostly agricultural 
in nature, resulting from high fertllizer and pesticide usage. Conclusions and recommendations 
relative to these environmental problems follow in the next sectlon. If environmental problems 
are to be solved, however, institutional weaknesses in the environmental sector must also be 
remedied. Conclusions and recommendations relative to these issues appear in Section 5.3. 

5.2 Guidelines for Pre-Investment Studies 

5.2.1 Investment hrojects: Ukraine 

The existing Chemivtsy municipal wastewater treatment plant provides treatment for about 70 
percent of the population of 260,000; however, this treatment is inadequate. A 75-percent 
increase in capacity is under wspended construction, but before financing completion of the 
construction, plans should be revised to ensure that industries provide adequate wastewater 
pretreatment and that the proposed facilities are suitable. 

Other Prolects 

Other significant pollution sources requiring upgraded treatment facilities include two other 
sources that should be investigated to determine whether either or both should be upgraded 
to priority status: 

Several polluting enterprises at Novaselitsa (about 30 krn downstream from 
Chemivtsy), including food processing plants, an alcohol factoy, and poultry 
processing facilities. These enterprises are said to use "primitive treatment facilities" 
before discharging wastewater effluent to the Prut. In addition, a new meat processing 
plant L also proposed for this area. 

Two sugar beet processing plants. Both discharge wastes, after inadequate lagooning, 
to the Cherlena and Viliya rivers, tributaries of ,the Prut. 



6.2.2 Invmtment Projectr: Romanla 

Prlorlty Project 

The exhting Iarri municipal wastewater treatment khnt in the Tomesti area of the city provides 
treatment for most of the population (450,000) and for extenaive industrial wastes. The plant 
b ooerloaded, with Inefficient and poorly functioning equipment and outmoded technology, 
Much of the overloading results from inadequately treated industrial wastes discharged to city 
sewers. Although improvements were planned to increase plant capactty from 365,000 
ma/day to 450,000 ma/day, the estimated cost of US$14 mlllion Is said to be beyond the 
city's flnancial capacity. Before finandng completion of the expansion, plans should be revlsed 
to ensure that the industries provide adequate pretreatment of wastes and that the proposed 
facillties are suitable, 

Prlorlty Project 

Wastes from the 270,000 pigs in the Tomesti area now receive oniy rudimentary 
sedimentation before being discharged to the city sewers, obviously contributing greatly to the 
problems of the Iasi treatment plant. Improvements to the pig farms' existing treatment works 
should be studied In conjunction with the study of the municipal treatment plant, Alternatives 
such as improved pretreatment or complete treatment and direct discharge to the Bahlui River 
should be considered. 

Other Projects 

In addition to the city treatment plant and the pig farms, two other pollution sources in the 
Toniestl area should be investigated to determine their relative priority: 

Air pollution from the coal-burning thermal power plant that provides central heating 
for the cfty. This large plant has a waste gas chimney only half the designed height, 
an "economyn measure taken by former officials. 

Solid waste pollution from the city's open garbage and trash dump. The dump receives 
all solid wastes collected in the municipal area, with no efforts made to provide cover 
as a landfill. 

Proposed Study 

Another problem warranting study relates to rural water supplies. Of 82 villages in the Iasi 
Judet, only 10 percent have piped water systems. In the other villages, people depend upon 
shallow wells (10 m) for their water, which is very high in nttrates, Those using this water are 
said to suffer from a variety of health problems. A study should be undertaken to determine 
the source d the nitrates or other possible contaminants, and to consider alternatives for 
solving this problem. 



6.2.3 Inveotment ProJectr: Moldova 

At famu In over 50 locations throughout Moldova, approximately 1,200 tong of 
environmentally unacceptable pesticides are being stored; of this amount, 334 tons are stored 
In the Prut basin, Failure to remove these pesticides promptly will have two adverse 
consequences, One la that some of these pesticides will find their way hto local groundwaters 
because present storage conditions often provide no protection from the elements, The other 
posdbility Is that farmers may be tempted to apply these pestlcides to their crops. A program 
should be Initfated to purchcse these stores (or replace them with approprlate pestlcides) and 
then dbpose of them safely. 

Other ProJects 

Some 30 animal farms-raising cattle, pigs, and poultry-operate in the Prut River badn, 
Authorhies hdic5te that existing treatment processes are unsatisfactory, particularly for pig farm 
wastes. A possible project would be the selection of two farms of each type for a pilot project 
to determine the most effective means of treating these animal wastes. The project would 
include the study, design, construction, and operation of the pilot facilities. 

Prc~osed Study 

Over half the shallow wells in the basin have nitrate levels above allowable llmts for potable 
water, and many users have serious health problems. Heavy pestidde and fertilizer applications 
in the past may be a factor in this area's high nitrates and health problems, A detailed study 
is recommended to determine the relationships among poor well-water quality; the use of 
pesticides, fertilizers, and herbiddes; and serious health problems. 

Proposed Study 

Industrles maintain storage on site for any hazardous wastes ce  qerated. The DEP's Ecological 
Inspectorate also stores some 12 mfflion cubic meters of industrial and petroleum wastes in a 
series of central lagoons. These Industrial and DEP waste storage facilfties may constitute a 
threat to the environment serious enough for them to be considered hot spots. 

Although the inspectorate maintains a register of such sites, it would be wise to inventory the 
volume and type of wastes stored, the storage conditions, and the location of all such sites. 
Pilot testing of selected sites should be conducted to determine the extent to which these 
facilities threaten the environment. 



Conclusions and recommendations for institutional drengthening relate to major !i.JLltutional 
b u e s  identified R Ukraina and Moldova, many of them common to both countrles, (Some 
of these may also apply to Romanla, but Romania's lnetitutional Lsues were addressed in 
another study.) These issues are aerlous enough to largely derail pollution reduction in the Prut 
River until most have been resolved. Wlthin this section, each conclusion b noted and 
immediately followed by a recommendation. 

1. The national policy on environmental protection is either not clearly stated or not fully 
supported by the government. 

Such policy should be made clear and comprehensive; the government should instruct all 
m!r~istrles and agencies to act in accordance with that policy and should vigorously support 
the agreed-upon environmental policy, 

2. Environmental agencies lack authority and power, 

Legislation should be enacted giving these agencies clear authority and capability to 
enforce environmental policy, with power to levy fines and penalties for noncompliance 
at levels making cleanup the only alternative to punitive financial charges or closure. 

3. RespondbilYy for environmental protection is sometimes unclear because of conflicts 
among agencies. 

A study should be conducted to compare the vartous agencies' functions such as water 
allocation and quality sampling and testing. Some duplication is warranted, such as a 
water utility's need to test its water to ensure that it9 processes are operating properly, and 
health officials' corresponding need to ensure that water quality meets potability standards. 
Nonetheless, a study could recommend reallocation of responsibilities that would minimize 
confusion and conflicts. 

4. Pricing of water and wastewater services is too low to provide incentive to conserve water, 
or revenue to pay for adequate operation and maintenance of the utilities providing these 
services. 

A program to gradually increase these costs should be initiated, with a minimum objective 
of recovering full O&M costs. 

5. Wastewater treatment standards are unrealistically high. Such standards add little to 
pollution control, would add unnecessary costs if achieved, and encourage exaggerated 
reports of the degree of treatment achieved to avoid reprimands or punishment. 

The requirement that effluents meet standards of 5 mg/l BOD and that suspended solids 
achieve 10 mg/l should be abandoned in favor of more realistic standards taking into 
account- the capacity of receiving waters to assimilate wastewaters. 



6,  Pollution b inadequately monitored because the central and most regional environmental 
Inrpactorates have too few staff wlth the necessary skills, operate with Inadequate or 
outdated laboratory facilltior, and rl~ffer from seriously Inadequate transportatlon. 

Studles should be undertaken, In conJundion with those recommended in #3, to 
deterrnlne how best to strengthen pollution monitoring, Alternatives are to consolidate 
facilities and staff now located In various agencies, allocate complex sampllng and testlng 
to fewer reglonal centen or a central agency, and strengthen existing regional centers with 
funds from the hlgher level of flnes recommended in #2, 

7. Coordination among government water agencies is inadequate, 

As part of the study proposed In #3, recommendations should address improved 
coordination among the several agencies with water-related responsibilities. Among these 
should be a recommendation that agency reports be given wlder distribution and also 
made available to the public, 

8. Too little coordination takes place among riparian countries, While coordination between 
Moldova and Romania appears to be fairly good, it could be improved. Coordination 
between both countries and Ukrahe is poor. 

Environmental agency heads in the three counMes should designate senior representatives 
to serve on a joint committee to Improve coordination. One objective to be considered is 
the establishment of a Prut River Basin Commission to facilitate unlform water-quality 
standards, data sharing, and cooperative programs to monitor pollution and to sample and 
test waters and wastewaters. 

9. There is too little support for pollution cleanup. Without such support, it is hard to enforce 
environmental protection. 

The three governments should explore ways to provide positive support for pollution 
reduction, such as helping to plan lower cost facilities, allowing a reasonable time for 
polluters to meet treatment and effluent quality standards, and to the extent possible, 
providing some form of financial support or tax relief for the required facilities. 

5.4 Data Management 

Already, the three countries have achieved considerable computerization of their data. The 
data bases come from a variety of sources, and some of them are very large. Nevertheless, 
there is room for improvement; for example, some computers are underpowered for the 
demands and thus restrid access to data. 

A data base management program is needed that will organize existing data from the three 
cour~trks and Incorporate that data not yet included in a common data base. In this study, the 
DEMDESS applkation program, based on the PARADOX data base manager, was used to 



used to revlew and analyze selected data, and to produce the Prut Rlver water-quallty profiles 
shown I n  Flgurer 3 through 7, 



Appendix A 

PERSONS AND OFFICES CONTACTED 

UKRAINE (Klev) 

USAID: 04/19/93 
Mr. James Osbom, Project Offlcer 
Mr. A.T. (Tony) Bilecky, Executive Officer 

Ministry of Envlronmental Protectlon: 04/20/93 
Mr. Yuri Ruban, First Deputy MinMer, and Ukrainian Representative for the Danube 
Environmental Program 
Mr. Sergey Bevz, Head Expert, Implementatlon International Programs 

State Comml ttee for Hydrometeorology (Hydromet): 04/20/93 
(Reports to Ministry of Environmental Protection) 
Mr. Alexander Kosovec, Director, National Center for Observation of the Environment 

Ukralnlan Sclentlffc Center of Hygiene: 04/21 /93 
(Reports to Ministry of Health) 
Dr. Andrey Serdyuk, Director, Hygiene Center 

State Committee for Water Resources of Ukraine: 04/21/93 
Mr. Ulian Bilotkach, Head, Department for Radiological and Hydrochemical Water Monitoring 

USAID: 07/14/93 
Mr. Norman Cohen 
Mr. Richard Womack 

Water Resources Management: 07/15/93 
(Section of the Ministry of Environmental Protection) 

Mr. Yevgeny Shchulypenko, Head of Water Resources Mgt. Section 

Sanitary Inspectfon of Ukraine: 07/16/93 
(Department of Ministry of Public Health) 
Mr. Victor Marievsky, Head of Sanitary Inspection of Ukraine 



Chernfutay Regfonal Department of Mfnfstry of Enufronrnental Pvotectfon: 04/22/93, 
04/23/99 & 06/03/93 
Mr. Vlctor Motovflln, Dlrector of Rogianal Office of MEP 
Mr. Genadl Shnaravttch, Head of Analyolo and Envlronmantal Control 
Mr. Fedir Klyanchuk, Head of Computer Department 
Mr, Vitaly Korzhyk, Environmental Information Speclalist and Internatlonal Relations 
Ms. Anna Belous, Head of Environmental Inspectorate 
(Name not obtained), Head of Laboratory 

.I 

Chemluby Wastewater Treatment Plant: 04/23/93 
(Reports to Ministry of Communtty Services and the Mayor of the City of Chernivtsy) 
Guide: Mr, Vitaly Korzhyk, Regional DEP office 

Treatment Plant for Luzhansk Alcohol & Splrfts Manufacturing Co: 04/23/93 
Guide: Mr. Vttaly Korzhyk, Reglonal DEP office 

Reglonal Offlce of Hygiene and Epldemlology: 04/22/93 
(Reports to Ministry of Health) 
(Name not obtained) 

Regional Offlce of Hydromet: 04/22/93 
(Reports to Ministry of Environmental Protection) 
(Name not obtained) 

Tour of Prut River Basin from Chernlvltsy to Chlslnau: 04/24/93 
Overland trip through towns and vfflages in the Basin by part of WASH team on the Ukrainian 
and Moldovan side of the Prut River. 

MOLDOVA (Chisinau) 

US Embassy: 
Ms. May Pendleton, Ambassador, 07/21/93 
Ms. Susan Suiton, Second Secretary, 04/20/93 (tel call), 07/21/93 
Mr. Richard Womack, USAID Officer, 07/21/93 

US Peace Corps of Moldava: 04/23-04, 04/27/93 
Ms. Maryann Murray, Director 

State Depaitment for Protection of the Envfronment and Natural Resources: 04/22/93, 
04/27/93, 04/28/93 and 07/19/93 



Ofllca of the Chairman: 04/22/99, 07/19/93 
Dr. Ion Dedlu, Chairman 
Dr. Arcadle Capclalea, Rrrt Vkco Chalrrnan 
Mr. George Sprlncheanu, Vke Chalrrnan 
Ma, Margareta Pettuaavachl, Advlmer to Chairman, SOU Sclentlrt 

State Ecological Inspectorate: 04/23/98, 04/27/98 
Mr, Ion Stoleru, Head, Ecological Inrpectorate 
Mr. D u m h  ChWac, Chlef, Water Inspodorate 

Mr. Vlaceslau Grfsenco, Chlef, Pestoclde Inspectorate 

Science Directorate and Ecologlc Monitoring: (04/28/93 
Dr. Petru Kokyrtsa, Head, Science Directorate and Ecological Monltoring 

Center for Hygiene and Epidarnlology: 04/23/93 
(Reporta to the Minlstry of Health) 
Mr. Dumftru Slreteanu, Director 
Mr. Ion Shalanr 

Teleublon Station 'TV Moldova": 04/24/93 
Intervfew of WASH team as part of Moldovan holiday to encourage respect for the 
environment. 

MOLDOVA (Chisirnu, continued) 

Water ConsorHum Aqua: 04/27/93 
(Reports to Minlstry of Agriculture) 
Mr. VasUi Grec, Prt!sident 
Mr. Nicolai Panov,, Chief Engheer, Water Resources Management 
Mr. Oleg Kozlenko, Head, Computer Section 

State Committee for Hydrometeorology (Hydromet): 04/27/93 
(Reports to Deparhnent for Protection of the Environment) 
Mrs. Ludmila Kunicean, Head, Water Quality Survey Laboratory 
Mrs. Ana Gornain, Senior Researcher 

Polytechnic41 Instltute of Chisinau: 04/27/93 
Prof. Dimitri Ungureanu, Head, Department of Water Supply and Wastewater Treatment 

Ministry of Community Services and Utilization of Housing Fund: 
Mr. Mihai St. Severovan, Minister 04/28/93 
Mr. Nikolai Panuli, Deputy Minister 



Mlnlrtry of Agrlcultura: 04/28/93 
Mr, Nlcolal Pilholco, Head, Warte Sectlsn 
Mr. Karamfl, Warte Qpeclalbt 

Chlalnau Water and Waotewatarr Treatment Plants: 04/28/93 
(Reportr to Minlrtry for Community Sewlceo and Mayor) 
Mr, Ivan Zhunya (Ion Junaa), Chkf Englneer 

Statr Asroelatlon for Gsologlcal and Topographfcal Surveys (AGeoM): 04/28/93 
Mr. Yurl Ilyinaky, Deputy General Director and Head Geologist 

Tour of Prut Rlver Basin from Chfslnau to Unghenl: 04/29/93 
Overland trlp through towns and vlllagea In the Baaln by WASH team on the Moldovan alde 
of the Prut River. 

MOLDOVA (Unghenl) 

Unghenl Regional Ecological Inspectorote: 04/29/93 
(Reports to State Department for Protedon of the Environment and Natural resources) 
Mr. Ion Panduc, Head 
Mr. Rogafa~~u Pavel, Chief of Water Resources and Air Quality 

Unghenf Wastewater Treatment Plant: 04/29/93 
(Reports to Ministry of Community Services and Mayor of City of Unghenfl 
WWTP Operator 

Unghenl Clfg Hall: 04/29/93 
Mr. Vasile Para, Mayor 
Ms. Nina Tsetnarski, Advisor 

Tour of Prut River Basin horn Unghenf to last: 04/29/93 
Overland Mp through towns and villages in the Basin by WASH team on the Moldovan side 
of the Prut River. 

ROMANIA (Iari) 

lasf Water and Waste water Uti llty (RAJAC): 04/30/93 
(Reports to Ministry of Community Services and the Mayor of Iashi) 
Mr. Mihai Casparovkl, Director General 
Mr. Meglei Ionel-Vasile, Chief Engineer 
Mr. Vaslulanu Petre, Technical Dlrector 



far1 Department of dhr Agancy for Protoctlon of the Enulrorrmrnt: Q4/30/93 
(Reportr to Agency for the Protection of the Envlrenment) 
Mr, Dlonlato SlmIoneacu, t)lrector of lad APE end Prerldont of tho Romanfan.Moldovtrn Jolnt 
Prut Rker Comrnbalon 
Mr. Trdn VarUo, Environmental Protoctlon lnopector 

ROMANIA (hrl, contlnuod) 

Ape16 Romans: 04/30/93 
(Reportr to Mlnhtry of Agrlculture, Thts agency b similar to tho Water Commiwlon Aqua In 
Moldova) 
Mr, Sblera Ion-Bogdan, Dlrector of Apele Romana In Iari 

lasl Wastewater Treatment Plant: 04/30/93 
Gulde: Mesars, Casparovid and Ionel-Vaslle of RAJAC 

Wastewater Treatment Plant for the Tomestl Plg Farm: 04/30/93 
Guide: Messrs, Casparovkl and Ionel=VasSe of RAJAC 

Tour of Prut Rlver Basln from lasl to Chemlultsy: 06/Q1/93 
Overland tntp through towns and villages in the Basin by WASH team on the Romanlan side 
of the Prut IUver. 

Brurcele, Belgium 

Danube Program Coordlnatlon Unlt: 07/22/93 
Mr. David Rodda, Team Leader of PCU 
Mr. Kees Wljnen, Institutional Development Manager of PCU 
Mr. Alan Tetlow, Water Chemist, Consultant to PCU 
Mr. James Taft, USAID/Europe and EPA, Water Quality Specialist 



Appondlx B 

DESCWPTION OF DOCUMENTS AND DKCA COLLECTED 

GENERAL 

The followlng L a Ibt and brlef deocrlptlon of documentc and data collected durlng the 
ccrurrre of this study. Each document or set of documents L given an ldentlflcatlon number 
atartlng with a letter deolgnatlng the country of criyln (U, M, or R). The eame numbers are 
marked or  the orlglnal document for Identlflcation, Area maps that have theb own 
identlflcation numbers are referenced by thet numbers, All these documents were boxed 
nnd del~versd to the World Envhonment Center, 

U.S. SOURCE 

Water Pollutlor~ Issues In Moldova, Ukralne, Belarus and Russla, by Peugy Walker, WASH 
Working Paper No, 108. March 1993. 

UKRAINE 

U1, Prut Rlver Basln, Preliminary Background and Con+act Information, FYI Information 
Sources, April 1993. Prepared for WASH, Includes background, list of government 
contacts, industrlal/agPlcultural anterprms, and non-pro& or soda1 organlzatlons, 

U2, Seven page table dated May 7, 1992, sumniarizing 1991 wat~r  use and emisslotts 
for the Chernovby Oblast. In Cyrillic. 

U3. From Chemovttsy Health Department, In Cyrillic. The followiog: 

List of pesticides monitored In drinking water 

Two tables summarizing radioactivity In food 

Table of statistics on birth defects 

Three tables of data related to air quality 

U4. From Chernovitsy Regional Department of Environmental ' rcslection, Computer 
Department. In Cyrillic. The following: 

Prut and Tributaries Schematic 

U5. 1992 water qualfty analysk 4ata from Hydromet. 18 pages, In Cyrillic. 

U6. 1990 water quality analy; data obtained in Kiev on 7/15/93. 10 pages. In 
Cyrillk. 

U7. Tables of allowable pollutant levels and corresponding levies. Eight pages. InCyrillic, 



US, The Ukralne 1991 Envlronmantal Law. In Cyrllllc, 

U9, Rogulatlonr on penaltler, Klov 1992, 28 pages in Cyrllllc, 

Uf 0, Watrr ueer/dlscharge reporting form, In Cyrillic, 

MOLDOVA 

MI. Prut River Basln, Preliminary Background and Contact lnformatlon, FYI 
lnforrnatlon Sources, Aprll 1993. Prepared for WASH, Includes background, list of 
government contacts, Industdal/agrlcultural enterprises, and non-profit or social 
organhatlons, 

M2. Chart of annual use of lpestlcldes h Moldova. In Romanian, 

?42. Map of pestlclde use h agriculture, 1992. In Romanlan. 

M4. Table of unused pedticlde stocb. In Romanian. 

M5. Table of structure of the Minisby of Communftles, In Romanian, 

M6, Table of present tarlffs, 1992, In Cyrillic, 

M7. Table of hydraulic data, 1991. Three pages in Cyrillic. 

M8, Table of In-stream water quality, 1991. Seven pages in Cyrillic. Also diskette 
contalning same data with text and "Supercalcw files, 

M9, Table of municipal wastewater treatment plant effluent data, 1992. Hydromet, 
Three pages in Romanlan 

M10. "STUDY/PROGRAM Concemlng Water Quality Protection and Rational Use of 
Water In the Part River Basln. Pennanent Moldova/Romania Ecological Joint 
Commission." Preliminary Copy 1993. 27 pages including annexes in Romanian, 

M11, Table of animal farm she and emission, 1993. Four handwritten pages In 
Romanian. 

M12. A conceptual scheme for ecological monitoring. One page in Romanian. 

M13. Map of Prut River water intakes with Ilst of users. In Cyrillic, 

M14. Water w>.t./discharge repomng forms. In Romanian and Cyrillic. 

M15. Application i'om to extract water and discharge wastewater. In Romanian. 

M16. 1986 Water Use Book. 124 pages. In Cyrillic. 

M17. 1977 to 1987 annual water quality data (streams). 15 pages of handwritten tables. 
In Cyrillic. 



Article by Ion Dediu on todc rubstances in the Prut, Saven pager. In Romanlan, 

Moldova "Water Code," 66 pager In Romanian. 

Moldova "Underground Resourcer Code," 31 pager, In Romanlan, 

Moldova "Environmental Protection Lawn (parsed June 1993). 63 pages, In 
Romanlan, 

Moldova 1991 Statbtlcal Book (Economy). 406 pages, In Romanlan and Cyrillic, 

Environmental articles (technical papers), 285 pages. In Cyrllllc, 

(Proceedings of the) XVIII Congress of the Romanian-American Academy of 
Sdences and Arts, 1993, Volume 3, In Romanlan and Engligh, 

Article on surface waters, 1992. 47 p~iges. In Cyrllllc. 

Envlronn~ental articles, 1992, 236 pages, In Romanlan, 

1992 Prut Rker water quality profiles. 12 graphs. (same data as from the 
Romanian sources. See below.) 

ROMANIA 

Map of Romanian side of the Prut basin showing river sampling points and summary 
analysis results, 1991. 

Table of Romanian/Moldovian Pmt Joint sampling stations, 1993, 

Table of hydrometric data, 1992. Seven pages. 

Graphs showing concentration of pollutants in the Prut, 1992. Seven graphs. 

Water quallty profiles. One page. 

Iasl Municipal Wastewater Treatment Plant Influent data. 

Tables of in-stream water quality data, 1992. 13 pages. 

Graphs of pollutant levels in the Prut, 1991. Eight graphs on two pages. 

Pmt River and tributaries (Romanian side only). 

Hydrological data on the Prut and the tributaries (Romanlan side only). 

"Supra92" Romanian Water Quality Databasa, 1992. For the Prut and its tributaries 
in Romania. Diskette plus data dump (hard copyj by WASH in three sets designated 
~ l l a ;  Rllb,  and Rllc. 



R12, "Rom92" Romanian Water Quality Database, 1992, For the Prut rampling stations 
and lncludlng sampler taken by Moldova, Disktrite plus data dump (hard copy) by 
WASH in two aete designated R12ti and R12b (slx pager each), 

R13, A handwritten summary "Potentlal Problems on the Romanlan Border of the Prut 
Rlver" by WASH consultant Alexander Ionescu, July 19, 1993, In English. 

R14. Exchange of faxes between Don Culllvan and Alex lonescu dated July 1993, 
provldlng addltlonal information, 

MAPS 

U-map 1. 

U-map 2. 

M-map 1. 

TPC F-3B 

TPC F-3A 

TPC E-3C 

ONC E-3 

CONTACTS 

Chernovitsy Oblast, Ukraine. 1:200,000, In Cyrillic. 

Map of Ukralne. 1:2,000,000. In English, 

Map of Moldova. 1:500,000. In Romanlan. 

Tadcal Pilotage Chart. Covers lower Prut basin, 1:500,000. 

Tactlcal Pilotage Chart. Covers short segment of the Prut north of Iasi. 
1:500,000. 

Tactical Plotage Chart. Covers segment of the Prut in the Cherntvttsy 
region. 1:500,000. 

Operational Navigation Chart. Covers the Prut from Chernivit,sy area to the 
source. 1: 1,000,000. 

See envelope marked "copies of business cards." 


