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EXECUTIVE SUMMARY 

The need for improvements in environmental management in Central and Eastern Europe has gained 
the attention of development organizations worldwide in recent years. Furthermore, in light of the 
scarcity of resources at the national level, efforts to assist local governments in the implementation 
of environmental projects have become increasingly important as development strategies. Through 
such assistance, municipalities can learn to discern appropriate technologies, develop proposals for 
procuring funding, coordinate training for operation and management of new infrastructure, and 
design "outreach" programs that foster education and involvement of citizens. In addition, successful 
local environmental projects serve as models for other municipalities to follow in addressing their 
own environmental problems. 

The Local Environmental Management (LEM) project, supported by the U.S. Agency for 
International Develcpment, is working with small municipalities in Poland (and Hungary) to 
strengthen their abiiities to manage environmental problems. On the basis of a pre-developed set of 
criteria and consultations with national and local officials, three municipalities or gminas were chosen 
to participate in the LEM project in Poland. All three gminas expressed a desire for assistance with 
wastewater collection and treatment projects. LEM survey teams composed of consultants with 
expertise in wastewater engineering, municipal finance, and utility management were sent to each 
gmina to assess the current situation and provide recommendations regarding the design and 
implementation of the proposed wastewater project. 

As one of the participating LEM municipalities, Ziebice was visited between April 28 and May 28, 
1993, by a team of three consultants who reviewed the proposed plans to upgrade the existing 
wastewater treatment plant and assessed the organizational and financial structure of the gmina. 
Ziebice has already taken steps to prevent further degradation of the nearby Olawa River and 
contamination of the area's water supply by commissioning a preliminary study of environmental 
problems and hiring an engineer, through a competitive bidding process, to design a wastewater 
treatment system. Long-term plans include the installation of private septic tanks in smaller villages 
and the replacement of the old primary treatment plant in the gmina's second largest town, 
Henryk6w. The purpose of this report is to present the results of the survey team's analysis and 
recommendations regarding the technical, managerial, financial, and training aspects of this project's 
implementation. 

The proposed design assumes that the existing plant technology is inadequate for meeting both the 
present and future needs of the gmina and is based on a comprehensive upgrading of the system; in 
effect, itwould be a new plant. Ziebice is interested in a long-term solution and hopes, for example, 
to be ready with sufficient capacity for the expansion of its industrial base, or to be able to meet 
more restrictive environmental standards. Although the survey team agreed that the existing plant 
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is overloaded and does not meet effluent quality requirements, they also pointed out that other 
factors, such as level of maintenance, may be contributing to the poor performance. The team 
suggested that two design-related studies be performed to investigate how the existing system might 
be better used: (1) analysis of the technological suitability of the units, and (2) analysis of the 
mechanical strength of the units. 

Based on the main features of the proposed design and the suggested studies, the team provided four 
alternative proposals that emphasize the following factors: cost-effectiveness studies ofusing existing 
units, choice of technology to improve process performance and effluent quality, simplification of 
operation, minimization of the cost of upgrading and operation, and the feasibility of securing capital 
funding and servicing debt. The LEM proposals introduce the use of an aerobic digestion process 
as well as an anaerobic phosphorus release tank in order to reduce operating complexity and cost. 
The last two proposals include a mechanism for staged construction to facilitate capital financing; 
i.e., the process would be adaptable to annual changes in the gmina budget. 

Because Ziebice is the second-largest contributor to the pollution of the upper Olawa River, a serious 
public health threat currently exists for downstream users, including farmers and communities using 
the water for recreation. In addition, large amounts of bacteria discharged with the inadequately 
treated wastewater culminate in massive algae blooms in the lower reaches of the river, thereby 
contributing to unpleasant taste and odors in the drinking water supply of nearby Wroclaw. The 
solution proposed by LEM would be highly effective for decreasing threats to public health in the 
near future. LEM process modifications suggest a system of technological and financial staging 
capable of eliminating phosphorus and removing nitrogen upon completion of the first stage of 
construction. As a result, the effluent quality would meet very high standards even in comparison 
with Western Europe and the U.S., and the headwaters of the Olawa River would be prot'eted from 
both bacterial contamination and eutrophication. 

The management analysis focused on the Ziebice Water and Wastewater Organization, which is 
responsible for water service and wastewater treatment and operates independently of the local 
government. The survey team identified the need for increased organizational capability to address 
the reconstruction of the wastewater treatment plant and the addition to the Water and Wastewater 
Organization in 1993 of four outlying water and wastewater systems, including the treatment plant 
at Henryk6w. The team suggested that more detailed supervision of plant operations-including 
comprehensive reporting, recordkeeping, and laboratory testing systems--be implemented. A range 
of in-service training courses for existing personnel in topics such as plant operation and financial 
management should also be provided to improve the organization's ability to meet new technnical 
and managerial chal!enges as the new plant comes into operation. Finally, the team recommended 
that the LEM project conduct a more detailed analysis of the water and wastewater organization and 
propose further management improvements. 

The financial analysis revealed that although Ziebice is in a relatively good fiscal position, and can 
cover current water and sewer O&M costs, reconstruction of the ireatment plant cannot be achieved 
without increased local and external financial resources. Funds could be drawn from three sources: 
(1) appropriations from the general budget, (2) water and wastewater tariff collections, and (3) short­
term loans from the Environmental Protection Bank (EPB). The team recommended that the gmina 
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implement the construction in stages, matching fiscal resources over an 8-year period to phased 
construction costs. Two funding options were developed: (1) staged construction and EPB loans, 
and (2) rapid-construction loans and a bond issue. Option I relies on water and wastewater tariff 
collections, an annual investment from the general budget for 7 years, and two loans from the EPB. 
Although Option 1 allows for the total financing of the plant reconstruction with available resources, 
it would stretch out the construction time, leaving the process vulnerable both to possible 
postponement because of emergency conditions in other sectors and to lack of consistency in 
construction. Option 2 provides for building the plant in one project over a 2-year period using one 
loan from the EPB and a bond issue in the amount of z 20 billion. Repayment of the loan, interest, 
and bond redemption would be accomplished with an annual appropriation from the gmina budget 
and water/wastewater tariff collections. If the gmina decides to adopt Option 2, the team 
recommends that the Regional Financial Control Bozrd be invited to participate in developing the 
bond issue. 

Finally, the survey team identified general training and outreach needs: (1) introductory and 
advanced courses in treatmen, plant operations, (2) management and operations of water and 
wastewater organizations, (3)financial administration of water/wastewater organizations, (4) planning 
for water/wastewater management, (5) developing and writing a project business plan, (6) 
management of infrastructure projects, and (7) design and implementation of environmental public 
information programs. 

A draft written report containing the analysis and recommendations of the survey team was submitted 
to the gmina and provided the "baseline" data for a regional planning workshop held in Wroclaw 
from July 14 to 16, 1993. Over 100 people attended the workshop, including many representatives 
of the Wroclaw and Walbrzych voidvodships as well as other voidvodships in southwestern Poland; 
local, regional, and national levels of government; and nongovernmental organizations. The results 
of workshop discussions held by LEM consultants and Ziebice officials were incorporated into the 
fiial survey team report and submitted to Ziebice and USAID. 
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1 INTRODUCTION
 

1.1 LEM Project Overview 

Local Environmental Management (LEM) is a project of the US Agency for International 
Development (USAID)/Washington based on a contract between Research Triangle Institute (RTI) 
and the USAID/Europe (EUR) Environmental and Natural Resources (ENR) Division. The contract 
is for 3 years, beginning in July 1992 and ending in July 1995. 

Originally the LEM project began as a USAID effort to coordinate and/or operate through a variety
of environmental projects at the subnational/local level throughout most of the countries of Central 
and Eastern Europe (CEE); however, USAID program reconsideration narrowed the project focus. 
RTI and USAID/EUR/ENR agreed to focus LEM on specific municipal government environmental 
projects in Poland and Hungary. 

RTI undertook preliminary field trips to Poland in September and November 1992, which included 
members of RTI, USAID/ENR, USAID's Office of Housing and Urban Programs, and the USAID 
Representative's Office in Poland. These field trips confirmed the need and importance of working 
with "local" environmental projects as well as the necessity of narrowing the focus to three or four 
municipalities and establishing a set of criteria for setting both the project focus and the choice of 
specific municipalities to be included in LEM. 

The LEM project purpose in Poland is threefold: (1) to demonstrate the extent to which local 
governments can effectively manage their environmental problems if given adequate and consistent 
support; (2) to assist project municipalities, or gminas, in producing reliable and technically 
acceptable proposals for the funding of environmental projects for presentation to national and 
international funding agencies; and (3) to make avai!able for use to other municipalities the replicable 
details as a result of the former two activities. A project subpurpose is to act as liaison by matching 
municipal requests for technical assistance not supplied by LEM with various USAID-supported 
projects that may be able to provide information, data, or assistance. 

The overall strategy is to implement project activity in three gminas in Poland, each of which has 
the specific focus of sewage col:ection and wastewater treatment systems. 

Gmina Population 

Miedina 14,500 
9wiqta Katarzyna 12,000 
Ziebice 20,400 
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Chapter 1: Introduction 

Poland's project may be expanded to include a second tier of gminas based on the experience with 
the first group. 

Gmina Population 

Nowa S61 43,000 
Namysl6w 15,000 

1.2 Profile of Ziebice 

The gmina of Ziqbice occupies 22,241 hectares in the Walbrzych voivodship (see Figures 1 and 2). 
Fifty-one percent of the gmina's population of almost 20,000 live in the city that bears the same 
name; the remainder of gmina residents are distributed in some 28 small villages with an average 
population of 300, excluding Henryk6w, which has 1,467 people. I 

Ziebice has a variety of industries, most of which are located in the city. These industries include 
manufacture of pottery machinery and stoneware; sugar refining; processing of fruits, vegetables, 
and dairy products; and beer brewing. The village of Hemryk6w is a secondary food processing 
center. Agricultural production is the primary economic activity of the rural villages, which are 
favored with rich soils. The most important crops are wheat, rye, sugar beets, potatoes, and 
rapeseed. 

Small deciduous and coniferous forests are spread throughout the northern part of the gmina. The 
largest forest is located near Henryk6w and contains beeches, oaks, hornbeams and other birches, 
and evergreen trees. Humid riparian forests are also found in some river valleys. An area in the 
gmina's northern section that includes a part of the Niemcza-Strzelin Hills has been designated as 
an environmentally protected site. 

The gmina lies within the Olawa River catchment. Tributaries of the Olawa are the Czerna, 
Cienk6wka, and Wrzegnica. This area also contains numerous fish ponds and flood control stations 
near the villages of Starcz6wek and Osina Mala. 

t The term "gmina" refers to the entire group of villages within a geographical area, similar to the concept 
of a township in the US or a commune in France. The word "city" designates a particular village or 
settlement, usually more populated or industrialized, that acts as the economic center of the gmina. Hence, 
the city of Zikbice is the more densely populated, industrialized center of gmina Ziqbice. 
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1.3 Ziebice Survey Objectives 

The wastewater system in Ziqbice is inadequate to handle wastewater from either current customers 
or customers added as a result of new water connections and population growth. Nonpoint source 
runoff from agricultural production and individual legal and illegal discharges to creeks contribute 
to degradation of rivers and contamination of the area's water supply. In addition, the aging 
treatment plant in Ziebice dumps inadequately treated waste into the Olawa River, which is the main 
source of water for the city of Wroclaw, making the modernization of the wastewater system a 
regional as well as a local priority. The gmina is committed to improving the situation but problems 
of high unemployment and scarce financial resources have acted as barriers to taking immediate 
action. 

Ziebice has already commissioned a preliminary atudy of the gmina's environmental problems that 
indicated a need to protect the Olawa from contamination and to upgrade the sewage treatment plant 
(STP). Through a competitive bidding process, the gmina hired an engineer to design a plan for 
upgrading the current system and to complete the documentation needed for securing approval from 
the voivodship and the regional construction authority. In addition, Ziebice has appealed to the 
Regional Water Management Authority in Wroclaw for support in implementing its wastewater plan. 
Long-term plans include the installation of private septic tanks in smaller villages and the replacement 
of the old primary treatment facility in Henrykdw. 

In response to Ziebice's rtquest for technical assistance in addressing its wastewater problems, the 
LEM project sent a team of three consultants to Ziebice with expertise in wastewater engineering, 
utility administration, and municipal finance. The scope of work for the Ziebice survey teanm is 
provided in Appendix A. The objectives of the Ziebice survey iticiuded: (1) review of the 
BIPROWOD wastewater plan, in order to recommend improvements in design and technology; (2) 
financial analysis of the community's fiscal needs, available local resources for the project, and the 
potential sources and instruments for external funding; (3) development of a "business plan" to use 
in applying for funding from central government ministries and international agencies; and (4) 
identification of particular training topics to help the gmina carry out the overall wastewater plan. 

The achievement of these four objectives should result in the development of a long-range plan for 
wastewater improvement in both the rural villages and the central area. A subobjective of the 
Ziqbice survey was the consultation with the Director of the Regional Water Management Authority 
regarding the nonpoint source pollution of water resources in Ziebice through agricultural runoff. 

1.4 Survey Methodology 

Under the direction of the LEM Resident Project Manager, team members met with local officials 
in Ziebice to gather technical, organizational, and financial data regarding the current wastewater 
situation. The team also met with the design engineer hired by the gmina a! representatives from 
the Regional Water Management Authority and Walbrzych voivodship. The team was assisted by 
a local financial expert and local sanitary/environmental engineering experts who supplied direct 
technical translations and interpretation services. 
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Before departure from Poland, the team members orally presented their recommendations to Ziebice 
officials in order to solicit feedback. Within two weeks of their return to the US, the team members 
drafted a written report for translation into Polish and submission to the gmina. The Ziebice report, 
as well as the reports from the two other Polish municipalities participating in the LEM project, 
provided "baseline" data for a regional planning workshop held in Wroclaw from July 14-16, 1993. 
Over 100 people attended the workshop, including representatives of many municipalities in the 
Walbrzych voivodship and other voivodships in southwestern Poland; local, regional, and national 
levels of government; and nongovernmental organizations. 

The two major goals of the workshop were: (1) to o*tain feedback from participating LEM 
municipalities on the analysis and recommendations of the survey teams (as found in the submitted 
draft reports) as well as ideas for future technical assistance and training; and (2) to provide 
information to participants on technical and financial issues concerning wast.ewater management. The 
results of the workshop discussions held by LEM consultants and Ziebice officials were incorporated 
into the final survey team report and submitted to Ziebice and USAID. 

1.5 Survey Team Profile 

The Ziebice survey team consisted of (1) Mr. Jan Oleszkiewicz, a wastewater specialist and 
professor of environmental engineering; (2) Mr. Ray Shaw, a US public utilities management 
specialist; and (3) Mr. Don Ammons, a US municipal finance specialist. The team arrived in 
Krak6w on April 27 and met with the LEM Resident Project Manager before traveling to Ziebice 
on April 28. Mr. Oleszkiewicz and Mr. Ammons worked in Ziebice and Wroclaw until May 28. 
Mr. Shaw completed his assignment on May 22. 

Mr. Oleszkiewicz provided technical expertise in evaluation of the BIPROWOD proposed plan, 
including the design and technology of the new system, as well as recommendations regarding 
improvements in design, necessary predesign studies, and the use of construction stages. Mr. 
Oleszkiewicz physically inspected the current treatment facility, as well as points of entry of 
wastewater into drainage ditches and creeks, and collected plant performance data from the gmina's 
Environmental Inspector. 

Mr. Shaw assessed the organizational and management aspects of current plant operations in Ziebice, 
including an analysis of the application of current rates and surcharges to future capital and 
,perations and maintenance (O&M) costs. Mr. Shaw also made recommendations regarding 

p:oposed changes to the organizational structure in the areas of daily operations, training 
opportunities, construction practices, bill collection, and user fees. 

Mr. Ammons analyzed the gmina's current financial structure as a basis for developing a financial 
plar to support the proposed wastewater improvement program. Using data for projected increases 
in customers, rates, and O&M costs, Mr. Ammons provided several options for financing the 
wastewater project, including the possibility of using construction stages to spread out project capital 
costs. 
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Dr. Andrzej Jodlowski, Professor of Sanitary Engineering, Technical University of L6di, provided 
considerable technical input and guidance as a member of the technica! consulting team, visiting 
Zikbice in company with the team. Dr. Marek Lyszczak, financial consultant wnd professor at the 
Wroclaw Faculty of Economics, participated in discussions on the financidl aspects of the projects 
as well as on the fiscal capacity of local governments; he also prepared a report on the implications 
of Polish law with respect to the bonding authority accorded local governments in Poland. 

The Regional Water Management Authority headquartered in Wroclaw provided considerable 
coordination, office space, and technical consultation through its director, Mr. Andrzej 
Nalberczytlski and the deputy director, Dr. Halina Szymaska. 
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2 TECHNICAL ANALYSIS 

2.1 Existing Conditions 

The city of Ziebice, which is situated in the foothills of the Sudety Mountains, also lends its name 
to the gmina containing the headwaters of the Olawa River. The Olawa river in Ziebice is quite 
small and gradually has been polluted to the point that it does not even meet r.tegory III water 
standards. 2 The city of Ziebice has 10,000 inhabitants and the poptlation is expected to increase 
to 18,000 in the foreseeable future. Potable water is supplied from wells in Nieszk6w. Additionally, 
there is an emergency source of ground water and an intake and treatment plant (for iron and 
manganese removal) in Starcz6wek. The water treatment plant for tie city of Ziebice is located on 
top of a hill within a public park and is in poor condition due to lack of maintenance and age. 
The gmina has several other ground water intakes. There is also a contract in place with Stefpol, 
a Wroclaw company, to assess whether enough water is available to add other users and eventually 
to sell to the adjoining gminas such as Paczk6w. The distribution of available water in the gmina 
is not necessarily uniform and there appears to be a general shortage of water as drought conditions 
in the past decade have reduced the ground water levels to alarming lows. 

Several general inspections of the gmina and the city of Ziebict revealed that if there are any on-site 
facilities in the unsewered villages, they either leak or are illegally connected to open drainage 
ditches or creeks. In several cases the situation is quite striking. For example, the clean spring 
water overflowing into a creek fiom the intake near Biernacice gradually becomes polluted because 
of various impoundments (fish ponds, etc.) and because of cattle grazing near the water. 
Compounding the problem is the hilly terrain, from which nonpoint source pollutants are easily 
washed into the nearest watercourse. 

The gmina lies in the headwaters of Olawa, which is the major water supply for the Wroclaw 
metropolitan area. Recent reports on environmental problems in the gmina have indicated a need 
to protect the source of the Olawa and to upgrade the sewage treatment plant for the city of Ziebice. 
However, no comprehensive assessment of pollution of the Olawa from gmina sources presently 

2Tbe three categories of watei purity in Poland are: water for drinking and for industrial plants requiring 
equivalent purity (category I); water for livestock, public bathing, ,nd recreation (category II); water for 
remaining industrial uses (category IIl). 
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Chapter 2: Technical Analysis 

exists. The LEM survey teamn, therefore, had to pass judgment on the gmina's selected priorities 
based on simplified calculations. 3 

For solving the problems involved in upgrading the Ziebice city treatment plant, two actions appear 
feasible. In the first action, Ziebice could decide on a comprehensive upgrade of the treatment plant. 
However, estimating the discharge load from the existing treatment plant presents serious difficulties. 
In 1993, Walbrzych voivodship assembled data showing that the plant's removal efficiency had 
improved considerably over the past few years. According to these data, the average daily load 
discharged from the Ziebice STP decreased from 381 kg/d to 172 kg/d during the period from 1989 
to 1992. Removal efficiency during the 4 years increased from 85 to 94% and the calculated effluent 
concentration went down from 146 to 38 mg/L. Yet the initial design documents made available to 
the LEM team re.veaied all sources as quoting a 65% r.moval rate of biochemical oxygen demand 
(BOD) as typical for the plant. On two visits by the survey team to the Ziebice STP, the effluent 
looked septic,4 mainly due to the poor operation of the final clarifiers. These findings indicated to 
the sur,ey team an essential lack of any predesign studies of the raw wastewater or of the 
performance of the STP to be upgraded. 

Data on the performance of the plant, from the period 1987.1993 nnd based on grab samples, gave 
an inadequate picture of the plant's performance. The data probably showed a oetter-than-actual 
picture because thry were based on the higher daytime raw wastewater concentrations. The 
numbers, varying from 73 to 87% BOD removal, reveal the fairly typical performance of poorly 
operated trickling filters. 

In an alternative action, the gmina might decide ^o sperd its limited resources (1) to provide 
sewerage and appropriate treatment in the villages where water is being delivered, (2) to address all 
illegal and legal impoundments of creeks, and (3) to seek protection against surface runoff. This 
plan would accommodate roughly 75% of the remaining population of the gmina-i.e., some 7,500 
inhabitants. The BOD load from the unsewered population would then be 7,500 * 0.07 (kg/caped), 
or 525 kg/d. The carbonaLeous BOD load contributed from nonpoint sources would depend on the 
amount of organic mass reconstructed from the discharge of cell-building nutrients-N and P. There 
appears to be an urgent nced to assess the magnitude of nonpoint source pollution and to propose 
both corrective and preventive action. 

However, the gmina wants to upgrade its treatment plant capacity not only to deal with an already 
difficult situation, but also to prepare for expected fture changes in its operating environment. Two 
changes in particular need addressing. First, environmental requirements are likely to become more 
restrictive, and the STP must be able to meet the new, tougher standards. Second, it is anticipated 
that at some point, the idle industries of the city will revive and r,sume full operation, which would 

3LEM has responded to a request from the Regional Water Management Authority to provide technical 
assistance for nonpoint source pollution in both Ziebice and Swieta Katarzyna. This technical assistance 
should be under way in November 1993. 

4Septic effluent has a dark color, characteristic of anaerobic conditions. 
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contribute greatly to the economic comeback of the area. The gmina needs to be ready with 
sufficient capacity to treat the increased effluent. 

2.2 Technical Analysis 

2.2.1 Evaluation of Existing Plant Conditions 

Figure B-1 (see Appendix B) depicts the present condition of the Ziebice STP. The existing plant
does not meet effluent quality requirements. The plant is overloaded both hydraulically and in terms 
of organic load; i.e., it is designed for 4,000 m3/d but receives 4,700 to 5, 100 m3/d. However, this 
is not an overwhelming overloading and the plant should be able to handle it better. The 
performance of the plant (even if one assumes only 65% BOD removal) is typical for overloaded 
trickling filters. However, cursory observation of the very low level of maintenance at the STP 
indicates that there may be a connection between O&M and the deteriorating performance. For 
example, when we arrived, crews were breaking up "blobs" of floating anaerobic-looking sludge by
mixing the contents of the clarifier. This well-meaning but mistaken effort indicated that the crew 
members were not trained in the process they were supposed to operate and were accustomed to 
reactive rather than proactive approaches. 5 

This observed inadequate level of maintenance, combined with the analyses indicating that 
performance is often quite good, indicates that our understanding of the plant's ailments is 
incomplete. Whether the existing unit is in sound enough condition to be used in the future 
upgrading plans is unknown. The quality of the concrete and the technological value of the 
structures are also unknown. 

Given these somewhat cursory observations, we recommend that two predesign studies be conducted. 
These studies would investigate how to maximize the use of the existing sewage treatment plant and, 
in turn, would help determine the validity of the four LEM solutions proposed later in this chapter. 
The two areas of study are defined as follows. 

Predesign Study 1: Analysis of the Main Problems in r.'e Existing STP Technological 
Suitability of the Units 

There is a need to determine the feasibility of: (1) improving the flow distribution in the existing 
trickling filters that exhibit severe ponding (by installing new media, distributor, and seals;
chlorinating to clean up the accumulating solids; and recycling treated wastewater); and (2) upgrading 
or modifying the final clarifier, since the clarifiers appear particularly ill-suited to final 
sedimentation. These two steps would be part of the design process and the overall STP endeavor. 

5Because clarification is a laminar process, it becomes ineffective when turbulence is introduced. Thus, 
the workers, seeking to eliminate the blobs by breaking them up, actually were reducing the effectiveness of 
the process they were supposed to be overseeing. 
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As such, they should be paid for by the gmina and (ideally) completed by the design engineer. 
(BIPROWOD is one of the few companies in the area that has its own laboratory.) 

The designer in the case of Ziebice is in a very favorable situation because the wastewater is 
available and some rudimentary design data can be obtained. It would be very helpful to define the 
BOD kinetics by doing a few long-term studies to determine k-rates. A treatability study should be 
run simultaneously on the wastewater to define the kinetics of nitrification and denitrification as well 
as conditions for phosphorus removal. The study could include inputs from the local Regional Water 
Management Authority and the Environmental Protection Institute (IO0), where there is expertise 
and a lab facility. The study could also be part of the design process and be used to train local 
designers as well as to develop operating instructions for the completed plant. The cost of the study 
would be on the order of z 300-500 million if analytical costs were carefully controlled. 

PredesignStudy 2: StructuralAnalysis of the Mechanical Strength of the Units to be Used 

The concrete in some units appeared to be quite deteriorated. This condition should be verified 
before the units are incorporated into the design. It is quite possible that not all the units are fit for 
rehabilitation, which would required more construction and thus cost more. This analysis should be 
a part of the design process for an upgrade/expansion. Apparently, it has not been included in the 
cost for the proposed wastewater treatment design. 

2.2.2 	 Evaluation of the 7roposed Solution and LEM's Recommendations 

BIPROWOD's approach implies that very little of the existing plant is of value; they have 
recommended, in effect, a new plant with little or no reliance on the existing trickling filter capacity. 
Based on these design features and in concert with the recommendations made in the previous 
section, the LEM evaluation has focused on: 

1. 	 Verifying the choices made by BIPROWOD in their conceptual design; 

2. 	 Proposing a LEM technical assistance option with minimum change; 

3. 	 Proposing a LEM technical assistance option that is deemed optimal technologically; and 

4. 	 Proposing a LEM technical assistance option that will be economically feasible for the 
gmina-i.e., staging the construction, which will increase the capital costs somewhat but also 
reduce the overall debt service requirement. 
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Evaluation of the BIPROWOD Proposal(see Appendix B, Figure B-2) 

The proposed new biological section of the plant uses a low-loaded activated sludge process housed 
in a 5-m-deep racetrack configuration. Similar in configuration to the Danish Bio-Denitro process, 
with an extended aeration time (26 hours) and completely mixed system (internal recycling is very 
high in such tanks), the plant offers large detention capacity, would help equalize volumetric 
variability, and (due to the long solids residence time [SRT]) would yield relatively low amounts of 
excess sludge. The reactor would have vertical walls and be equipped with "banana mixers" that 
would move the mixed liquid horizontally through alternately aerated and nonaerated sections of the 
reactor. 

Although the designer has portrayed the reactor as containing anoxic and fully aerobic zones, such 
reactors normally should be designed based on the total ratio of delivered oxygen to the incoming 
load of BOD. The LEM team, however, found no calculations of the process parameters in the 
design. In addition, calculated values for SRTs, oxygen/BOD ratio, and yields and rates of 
denitrification were not given, nor could they be obtained. These design parameters for the 
biological process appeared to be in the hands of the foreign partner company, i.e., Lengyel from 
Austria. (Thus, it is also unclear who will do the training and who will be available for 
troubleshooting should there be problems with the operation.) 

In order to comment on the process, LEM undertook a detailed design calculation of the required 
process parameters. The calculations included the following parameters: 

food-to-microorganism (F/M) ratio = 0.11 g BOD / g volatile suspended solids 
(VSS) per day; 

* SRT = 25 days; 
* yield = 0.4 g VSS /g BOD; 
* influent BOD = 420 mg/L; 
* N = 50 mg/L. 

The 15 *Cnitrifiers' specific growth rate was assumed to be A=0. 30 3 per day. The results indicate 
that the correct volumes were assumed for this technology. Using conservatively low numbers, LEM 
obtained a hydraulic residence time (HRT) of 27 hours, including both nitrification and 
denitrification. Because the design leaves little room for any overload, trickling filters could become 
an important element of the process. 

Because the upgrading of the Ziebice STP really would amount to new construction, and because 
Poish law requires it of all new treatment plants of this size, LEM's evaluation assumes that a 
complete nutrient removal scheme must be implemented as part of the design. LEM has 
recommended implementation of biological phosphorus (bio-P) removal. This process acts as a 
biomass selector and leads to the generation of sludge that tends to settle (i.e., floc-forming as 
opposed to filamentous organisms). This is especially true when a high F/M ratio is present in the 
anaerobic phosphorus release tank. Because of these advantages, leaving phosphorus removal to 
coprecipitation, or to separate precipitation as proposed by BIPROWOD, is not acceptable. An 
additional obvious advantage of bio-P removal is that it would insulate the gmina from the ever rising 
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costs of chemicals and sludge processing, requiring only a one-time capital expenditure for a separate 
chamber. The chamber could, of course, be carved out of the volume set aside for the aeration 
basin. 

Otaer comments regarding the facility design are listed below: 

1. 	 At present, septage6 transport trucks bring loads of septic tank contents to the STP for 
dumping, usually arriving at the plant within a short time of each other each day. Because 
the receiving tank is relatively small, the sudden inflow of large quantities of this strong 
waste creates a shock to the treatnent system. That is, the small capacity of the septage 
receiving tank limits the plant's ability to dilute and equalize the waste. A larger basin likely 
would eliminate this shock effect and allow for more equalization. Long aeration times also 
normally help provide equalization. A brief analysis is needed to see whether the quantities 
and frequency of waste entering into the STP in this manner would affect the new plant's 
performance. The survey team had seen larger plants affected by such septage intakes, 
although the aeration times there were shorter. 

2. 	 The primary clarifier is shown as a new unit. However, we were informed that there would 
be a new clarifier in the next stage, while the immediate expansion would use the existing 
clarifier units. It was not clear that a new clarifier would be needed, given that the large 
aeration tanks already would offer aerobic stabilization. 

3. 	 The existing trickling filters essentially would be used as polishing units and would receive 
only 50% of the wastewater flow. The filters' role in the new design is unclear. Because 
they now remove at least 65% of BOD, their role should be elucidated, and if they are 
structurally reliable, they should be better utilized. 

4. 	 The design does not include a plan to recycle treated effluent through the trickling filters; 
such recycling may be necessary during periods of low flow. It also was not clear whether 
the designer intends to leave the filter media 7 as they are. A structural analysis of the filters 
should be conducted to determine whether the filters can be upgraded. If so, then a design 
variation should be offered in which the filters function as preliminary treatment, or 
"roughing," units. 

5. 	 It is not clear why the design would recycle 50% of the maximum daily load (Q) of 
activated sludge from the trickling filters back to the aeration tanks. Is this a recycling of 
nitrates? It should be noted that 50% of Qm is equivalent to the average daily flow. 

6. 	 Under the new design, the existing final clarifier would be put into use; in fact, the design 
suggests that a parallel (identical?) unit would be constructed. But the existing final clarifier 

6"Septage" refers to the contents of holding tanks and septic tanks, coi!Pcted by trucks from individual 
homes. 

7The material on which the biomass (slime) grows. 
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is incorrectly designed for maintaining laminarity and minimizing the disturbance zone: the 
hoppers are too shallow, the slope not large enough, etc. Even if these tanks are found to 
be structurally sound, they should be scrutinized closely and modified before they are used 
in future. 

7. 	 Errors in the hydraulic profile indicate that water levels are equal to floor levels (204.32) and 
that water levels increase downstream (204.77). These discrepancies should be sorted out. 

8. 	 The proposed biological technology is characterized by large aeration tanks with 
correspondingly large capital costs. These large tank volumes also would result in lower 
rates of both nitrification and denitrification than would be present in a plug-fow reactor. 

9. 	 The floor in the anaerobic digester has a slope that will lead to solids retention ard hardening 
of sludge in the reactor, thus potentially filling up the digester. A minimum slope of 60* 
would be much safer. 

10. 	 A laboratory should be built in a convenient spot in the building. 

11. 	 There is no justification for adding a second trickling filter in Stage II. The filters' role in 
the proposed process is unclear and should be further justified. 

12. 	 There is no provision for the disinfection of the final effluent. The Olawa has been placed 
in the third category of water purity (although-as noted above-it does not meet even this 
low standard) due to bacterial counts. Therefore, only if further study supports such an 
action should disinfection be consciously rejected. Because the Olawa flow is limited, 
ultraviolet (UV) methods rather than chlorine should be used if a decision is made in favor 
of disinfection. 

13. 	 The design assumes that phosphorus would be removed. It also mentions chemical 
precipitation. Nevertheless, the selected process appears to use low effluent loadings and 
thus would not be conducive to biological phosphorus removal within the reactor. (P 
removal is proportional to sludge growth, or else it requires a separate anaerobic 
compartment.) 

14. 	 The operating parameters are not given. LEM's calculations showed that the rate of internal 
recycling for nitrification should be 215%. The general SRT for the total biomass should 
be 15+ days. The total HRT should be 20.5 hours in the aerobic portion and 7.2 hours in 
the anoxic portion. 

15. 	 The design does not provide for temperatures lower than 15 *C, which would make the 
filters very important in the process. An alternative, strongly suggested, would be to run the 
process in a plug-flow mode. 
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16. 	 Because the raw influent is highly concentrated (and the chemical oxygen demand to 
phosphorus [COD/P] ratio is greater than 40:1), biological phosphorus removal is a natural 
choice. 

17. 	 Sludge proddction was calculated by LEM to be approximately 760 kg/d for primary growth 
and 840 kg/d for secondary growth (of waste-activated sludge, or WAS). 

18. 	 Anaerobic sludge digestion, rather than removing phophorus, will cause it to be released and 
entrained back into the liquid. 

19. 	 The activated sludge reactor apparently would be covered with some material (concrete?) to 
protect it from aerosols. Unless the designers have found new evidence in the literature, no 
direct relationship has been found between the health of workers and aerosol emissions. The 
cover could be an unnecessary cost for Ziebice. 

20. 	 The novel idea of seating the blowers on top of the reactor needs justification. LEM does 
not see the benefit of complicating the means of air delivery; also, there could be operational 
problems. It is usually better to have these units as separate as possible for better access. 

2.3 	 Health Situation in Ziebice 

Another important issue that needs to included in the technical planning process is the effect the 
proposed plant will have on public health in the gmina of Ziebice. As stated earlier, the city of 
Ziebice is the second-largest contributor to the pollution of the upper reaches of the Olawa River. 
Although the river at Ziebice is barely a creek, it currently receives 6,000 m3/day of inadequately 
treated wastewater from an old, dilapidated, and poorly operated trickling-filter-based treatment 
plant. High residual BOD loads and high bacterial counts disch'ged with the effluent create a public 
nuisance in this water-poor region. The nutrients contained in the effluent initiate the process of 
eutrophication in the slow-flowing lowland river; this process culminates in massive blooms in the 
lower reaches and may contribute to taste and odors in the drinking water in Wroclaw. Downstream 
in the Olawa, there is a direct public health threat from the incompletely purified wastewater both 
for farmers and for communities using the waters for recreational purposes. 

The solution proposed and negotiated by LEM would be highly effective for decreasing threats to 
public health because it focuses on matching the financial resources of the gmina with the necessary 
retrofitting and new construction at the existing STP site. In particular, LEM process modifications 
suggest a system of technological staging capable of eliminating phosphorus and removing nitrogen 
upon completion of the first stage of construction. As a result, the effluent quality would meet very 
high standards even in comparison with Western Europe and the US, and the headwaters of the 
Olawa River would be protected from both bacterial contamination and eutrophication. 
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2.4 	 Recommendations 

The method selected by the designer for improving the performance of the Ziebice treatment plant 
is a long-retention-time, activated-sludge system, the so-called "Lengyel reactor." The system is 
completely mixed. That is, there is no distinction between aerobic and anaerobic zones in the 
reactor, and the amount of internal recycling is very high. This combination has the effect of 
limiting the overall potential for oxidation-reduction. Further, the carbon required for denitrification 
comes mainly from cellular material broken down as a result of endogenous respiration; the small 
amounts of carbon available keep the specific rates of nitrogen removal fairly low. The size of the 
reactor is based on the total amount of oxygen expected to be recovered per unit of BOD removed 
and ammonia oxidized. The main disadvantage of this technology is the lack of a dedicated 
compartment for biological phosphorus removal. 

When one decides to build such a huge reactor (6,000 m3)with a large clarifier, it is imperative to 
achieve biological phosphorus removal, but without increasing the capital cost. Such removal will 
have the important effect of lowering operating costs, since chemical costs increase every year. 
Introduction of an anaerobic release tank (or selector) would provide better settling of sludge, since 
the chosen reactor may tend to cause bulking of the sludge. Biological phosphorus removal is most 
efficient under a high organic load. The LEM survey team suggests using an anaerobic 
compartment-either separate or carved out of the main reactor. (Note that these suggestions are 
based only on the conceptual design, since the process calculations and design details were not 
available at the time of our inquiry.) 

The recommendations for change suggested by the LEM survey team are detailed in Sections 2.4.1 
and 2.4.2. We have summarized the main points of our recommendations. It should be noted that 
whereas many of our recommendations depend on finding out more about the structural quality of 
the trickling filters, we have, for the purposes of this analysis, assumed that the filters are 
salvageable as per BIPROWOD's design. If, however, the filters are not salvageable, then the 
recommendations will have to be reconsidered. 

2.4.1 	 Changes to Proposed Plant Design 

(Note: The figures named below contrastwith the BIPROWOD design, FigureB-2, Appendix B.) 

LEM ProposalI (see Appendix C, Figure C-i) 

1. 	 Eliminate the newly proposed storm water tank and reuse the existing open sludge digestion 
tank as the storm water storage tank. Filling the existing tank at least up to 2 meters in depth 
would make better use of it. 

2. 	 Perform a cost-effectiveness analysis of the BIPROWOD design. If the design is found not 
to be cost-effective, change the anaerobic sludge digestion scenario to aerobic stabilization 
in a conventional mode (10 days hydraulic residence time). The Ziebice plant appears too 
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small for full-scale anaerobic fermentation and gas collection, processing, and cleanup of 
gaseous emissions in the foreseeable future. The O&M burden is far too great and there is 
not enough sludge to make gas collection and use cost-effective. Also, experience shows that 
when smaller utilities have a gas/electricity generator with two sources of gas, e.g., biogas 
and city gas, they tend to use the city gas because it is cleaner and less corrosive (lower 
moisture and sulfides). 

Alternatively, BIPROWOD could attempt to design the autothermophillic aerobic digestion 
system that is widely used in Europe and is now approved by the US Environmental 
Protection Agency as a cost-effective technology ior smaller communities. Aerobic 
stabilization, however, could be less expensive and safer. Perhaps one of the existing units 
at the treatment plant could be used for that purpose, achieving additional savings. The 
aerobic stabilization unit (ASU) could be designed as an intermittently aerated unit to effect 
some denitrification and restoration of alkalinity. In th'is case there should be no thickener 
after the ASU. The thickening could be done in the reactor on a sequencing-batch basis, as 
illustrated by the following example: 

•* 	 digestion/aeration (16 hours) 
* 	 settling/thickening (4 hours) 
* 	 decanting of 109 of the sludge volume and all of the supernatant (0.5 hours) 
* 	 resumption of feeding and denitrification (3.5 hours) 
* 	 resumption of digestion/aeration. 

This cost-effectiveness analysis would provide a means to compare the costs of the two 
processes and the benaefits of both. 

3. 	 Introduce a separate anaerobic reactor or separate zone/compartment in the activated sludge 
reactor that could receive return-activated sludge (RAS). Additionally the compartment 
should have piping that will allow mixed liquid to be returned after it has passed through the 
denitrification zone. The additional piping would be activated only when excess nitrates in 
the RAS threatened a phosphorus release. The zone/reactor should be designed for 
approximately 1-1.5 hours residence time on a raw waste flow basis.8 

4. 	 The aeration tank should have adequate piping and pump support to allow mixed liquid 
within the tank to be recycled when the tank is converted to a plug-flow configuration. The 
discussions held with the design engineer indicated that BIPROWOD had a flexible plan for 
operation and could implement suggested operational adjustments on an as-needed basis, 
either as two parallel tanks or as a plug flow unit. However, the sketch that the LEM survey 
team was shown did not specify any piping or pumping to support the idea of a flexible 
operation. The design must ensure a place for baffles, pipe inlets, etc. 

8Th,. designers, together with the building contractor, have confirmed (15 July 1993) that it will not be 
a problem to install an anaerobic phosphorus release tank (1-1.5 hours HRT) and to recycle sludge into it. 
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5. 	 The aeration tank should have built-in provisions for conversion to plug flow and for 

installation of baffles and barriers. According to the design engineer, the "banana stirrers" 
can work in either vertical or horizontal position; thus, plug-flow conversion should be very 
simple. 

6. 	 The role of tricklin2 filters and the reasons for filtering only part of the flow (50% Qm) are 
not clear. It would appear that the trickling filters may be used as a polishing unit for the 
whole 	flow. 

7. 	 Sludge could be stabilized in one of the existing tanks. 

8. 	 The designers have introduced only one new final clarifier. In case of a technical problem
with that clarifier, there is no backup. It is suggested that the activated sludge tank be 
equipped for sequencing-batch settling/decantation under continuous flow conditions. Under 
emergency conditions, e.g., clarifier breakdown or repair, provisions would then be in place 
to keep the biological process running. This change wold require very simple equipment: 
a switch, timer, and submersible pump for decantation. 9 

LEM Proposal2 (see Appendix C, Figure C-2) 

If the concrete in the existing trickling filters is found to be sound, then these trickling filters should 
be upgraded by removing the coke/rock media and replacing them with plastic media manufactured 
in Poland (such as those made by BIPROWOD, ot the equivalent). The upgraded filters should then 
be installed in front of the activated sludge plant. This should be a roughing mode filter that treats 
perhaps 50% of the incoming load of raw waste. It should be stressed that at the moment, the 
Ziebice STP is removing 65 % (and by some accounts, much more) BOD. Diverting part of the flow 
in this manner would ease the carbon burden on the activated sludge reactor. The reactor, in turn, 
could be made smaller accordingly; or the activated sludge reactors in Stage II could be kept at the 
same size as the one proposed for Stage I. 

2.4.2 	 Use of Staged Construction 

LEM Proposal3 (see Appendix C, Figure C-3) 

The economic analysis of the gmina's ability to finance the treatment plant indicates the need to g=
the construction of the plant. The breakdown of construction cost. for LEM Proposal 3 is shown 
in Table 2.1. 

9The largest functioning sequencing batch reactor in Poland is in Rabka (10,000 m3/d), while another one 
is being built for Nowy Targ. This expertise can be transferred to Zirbice. 
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Table 2.1 

CONSTRUCTION COST SCHEDULE
 
FOR STAGED CONSTRUCTION
 

(in billions of zlotys) 

Year Costs a+ Year Costs 

1993 10 1997 3 

1994 4 1998 0 

1995 2 1999 2.8 

1996 5 2000 1.9 

This proposal would improve the existing trickling filters by adding one new trickling filter (already 
an element of Stage II in the BIPROWOD proposal) and building properly sized and designed 
primary and secondary clarifiers. The final clarifier should be sized and constructed to serve the 
proposed activated sludge reactor in the immediate future. Again, the proposal will depend on the 
concrete structures in the trickling filters being in good physical condition. 

LEM Proposal4 (see Appendix C, Figure C-4) 

In the event that the trickling filters are not serviceable because of deteriorated concrete, then the 
alternative presented in Figure C-4 could be implemented. In this proposal, at first only tie activated 
sludge reactor would be corstructed. Eventually, the final clarifiers would also be built. The 
trickling filters would be used as roughing units for the next few years and the sludge processing 
would take place in the existing facilities. The staging of the operation is suggested as follows: 

1993: Construct activated-sludge tank and final clarifier. If there are not enough funds to 
do this, then build activated-sludge tank/blowers only and operate as an intermittently 
aerated, continuous-inflow, di, continuous-effluent sequencing reactor until the clarifier can 
be put in place.' 0 

1994 and 1995: Install sludge facilities, piping, and final clarifier if not done in first year. 

1998 through 2000: Complete primary treatment faciliti.j, laboratory facilities, and 
landscaping. External lab facilities in the area could be used in the first 5 years. 

1°The designers confirmed (15 July 1993) that the reactor can work as an intermittently decanted reactor. 
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The costs of this staged approach could be easily borne by the gmina and the staging would allow 
the completion of the whole venture without excessive loans. 

2.4.3 Summary of Recommendations 

The evaluation of the project proposed for the upgrading of the Ziebice STP has revealed that the 
gmina should, in its best interest, conduct two predesign studies. The first should determine the 
technological applicability of the units that would be used in the upgraded version of the STP, i.e., 
a ,ability study to determine the rates of carbon, nitrogen, and phosphorus removal. The second 
should be a concrete quality estimation study. 

The proposed modification of the STP is in reality a proposal to construct a new plant, with little 
work left for the trickling filters. (The filters are used only as polishing units.) LEM recommends 
that the role of the filters be better defined and, if the filters can be filled with new media, that the 
designers consider placing them as roughing units ahead of the suspended growth system. 

LEM also recommends that anaerobic sludge digestion be reconsidered and that aerobic digestion be 
used instead, should a cost-effectiveness analysis indicate the advisability of such action. Although 
the aerobic process uses more energy and may produce sludge with poorer dewaterability, it does 
not, on the other hand, contribute to the recycling of high-BOD, high-phosphorus supernatant as does 
the anaerobic process. The anaerobic process also will have higher operating complexity and higher 
capital cost. 

The BIPROWOD biological process selected is a conventional racetrack, carousel-type design with 
alternately nonaerated and aerated portions. It is a low-rate, high-volume, public domain process, 
and it appears that it would not be covered under the definition of "proprietary" technology. (Such 
coverage would limit the transfer of the technology to other gminas.) Nevertheless, LEM must be 
cautious in recommending its use because such a recommendation could be construed as giving an 
advantage to one company. 

LEM's calculations show that, in its basic configuration, the aeration tank is the right size for the 
job, although this does not mean that morv efficient, newer processes could not be applied. 
Fortunately, according to the design engineers, various configurations of the two reactors are 
possible; modifications were suggested by LEM. It is in the gmina's interest to make sure the 
process does not depend on foreign know-how or restrictions, so that it can be easily managed by 
gmina personnel with the help uf local professionals. An advantage of using this technology is the 
potential for expansion without increasing the tank size. The expansion would be done by dividing 
the carousel reactor into compartments that would impart higher reaction rates. 

LEM's suggestions include introducing an anaerobic phosphorus release tank or compartment and 
modifying the tanks' piping to allow for creation of more differentiated anoxic and aerobic zones. 
The gmina should attempt to remove phosphorus biologically (without increasing the cost of the 
treatment plant) by sending the RAS through an anaerobic tank. 
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In giving technical assistance respecting Ziebice's proposed wastewater system, LEM has emphasized 
the following: 

* 	 Cost-effectiveness studies of the use of the existing units at the facility 

0 Predesign technological study to verify the parameters for the biological process 
design 

0 	 Potential decrease in the cost of the upgrading and in the cost of operation 

* 	 Simplification of the operation and the use of technology that will improve process 
performance and effluent quality (e.g., biological phosphorus removal will lower the 
potential for sludge carryover and bulking as well as preventing the discharge from 
exceeding acceptable levels for effluent suspended solids) 

possible avoidance of future expansion costs; calculations have shown that it would 
be possible to intensify the pi-ocess in a plug-flow mode without increasing the 
volume of the reactor. 

Options to improve the design/procurement process, as offered by the LEM survey team, are 
presented as four proposals: 

Proposal 1: Full budget: anaerobic selector/phosphorus removal tank or compartment (see 
Figure C-i) 

Proposal 2: Full budget: anaerobic selector/phosphorus removal followed by a plug-flow 
configuration; trickling filters as roughing units (see Figure C-2) 

Proposal 3: Stages to fit the annually changing budget: one trickling filter added and new 
primary, new secondary clarifier added to fit the activated sludge tank (see Figure C-3) 

Proposal 4: Stages to fit the annually changing budget: activated sludge tank built (with 
attachments), operated as intermittently decanted, continuous-inflow sequencing tank until 
there are funds for the final clarifier. To be followed by construction of the final clarifier 
and other unit operations in later years (see Figure C-4). 
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3 MANAGEMENT ANALYSIS 

3.1 Existing Conditions 

Zibice is gc verned by a gmina council of 24 persons elected for a concurrent term of 4 years. The 
elected council is invested witL a definite set of powers, authorities, and responsibilities under the 
current Polish Self-Government Act. The city council appoints a city executive council of from four 
to seven members and also elects a mayor, either one of its own members or a person from the 
comnunity who has demonstrated executive and managerial capacity. In Ziqbice's case, the current 
mayor is not a member of the city council but was chosen from the Ziebice community. He is also 
the chairman of the council executive. The city council may also appoint a number of standing and 
ad hoc commissions to help in the operation of the city government. One of the major tasks of the 
city council is the review and passage of the council executive's proposed annual budget. 

The mayor, along with one or two appointed deputy mayors, is the chief executive officer of the 
gmina as well as its ceremonial head. Under the mayor are a variety of functions usually associated 
with city government. Two charts are appended showing the organization of Ziebice (see
Appendices D and E). The first gives the overall picture under the combined "city and gmina"
organization governed by the combined council. Under it are the three main elements, including the. 
city council, the enterprises, and the city/gmina mayor. It should be noted that under the enterprises 
is listed, along with other municipal enterprises, the Water and Wastewater Organization. The 
second chart shows the executive or administrative organization under the mayor. 

One of the main tasks of the council executive is to prepare an annual budget according to the 
requirements of Polish Self-Government Law and those set down by the Ministry of Finance. The 
council executive presents this budget annually before the city council and needs their majority vote 
in order to implement it. Polish local governments are on a 1-year, calendar-year basis; the same 
law requires that all local budgets be balanced. 

3.2 Management Analysis 

3.2.1 Current Water/Wastewater Management Practices 

Ziebice gmina has proposed as its environmental project the upgrading of its wastewater treatment 
plant in the town of Ziebice. From a management perspective, it is important, therefore, to focus 
on the organizational mechanism that is responsible for wastewater treatment. The gmina has a local 
Water and Wastewater Organization that operates independently of the local self-government, with 
its own Board of Directors. This governing body appoints a director for an indefinite term; the 
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director, in turn, appoints personnel and directs daily operations. The independent Water and 
Wastewa:er Organization has an estimated 35 employees: 8 ate employed as operators at the 
wastewater treatment plant while 6 to 7 more are operators at the potable water treatment plant. 
Another group rezds the wate- meters and repairs or replaces deficient meters. The remaining 
employees operate the maintenance facility as well as the billing, collecting, and recordkeeping 
functions for both water and wastewater. 

The organization chart of the Water and Wastewater Organization in Appendix F gives a rather 
thorough picture of the various water and wastewater services provided in the gmina, with two 
subgroups under the governing board. On the right is the chart of the Water and Wastewater 
Organization for Ziebice showing two water systems (one in the gmina serving some 400 clients and 
ono in the city proper serving 1,040 clients) as well as the wastewater tieatment plant, the focus of 
the gmina's environmental interest and of the LEM project. On the i'-ft are grouped four separate 
water units, three in the gmina generally, and one in Henryk6w, serving a total of 893 clients; in 
addition, there is one wastewater treatment plant in Henryk6w. The units on the left are relatively 
independent of the authority of th. Water and Wastewater Orgv~iization; however, in September 1993 
they will be brought under the direct jurisdiction of the Organization. It is assumed tha, under this 
merger, the rates collected from the four water units and the one wastewater treatment piant will be 
merged with the Organization's water and wastewater budget and billing process as shown or. the 
right-hand part of the chart. At the same time, the merger will presumably include billing, 
collections, and maintenance. 

Ziebice has about 1,440 metered water connections. Meter readings as well as the majority of 
billings are monthly but certain properties are read semiannually; the latter are also billed monthly 
based on an estimate that is then adjusted to fit the actual consumption. The Water and Wastewater 
Organization does not have a metet repair program but replaces the meters when they are broken. 
The broken meters are apparently discarded. Readings are done and recorded by hand and the 
billings are also done manually. 

Table 3.1 shows in more detail the breakout of the essential information on Ziebice's water system. 

Table 3.1 

WATER CONSUMPTION IN ZIIgBICE BY CUSTOMER CLASS 

Number of Water Rates Water Volume (m3), 
Type of Customer Customers (zl/m 3) January-March 1993 

Residential 890 3,500 125,000 
Commercial/Industrial 167 8,000 26,000 
Institutional 387 2,600 20,000 

TOTAL 1,444 171,000 
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m3In addition to the amounts shown in Table 3.1, 224,000 of sewage comes into the system 
seasonally from the food processing plant and other commercial and industrial customers. This 
sewage is based on individual water sources. 

The rates per cubic meter for both water delivery and wastewater collection as well as the wastewater 
rate as a percentage of the water rate are displayed in Table 3.2. 

Table 3.2 

WATER AND WASTEWATER RATES FOR ZIIWBICE 

Water Rate Wastewater Wastewater Rate as 

Use Category (zI/m 3)  Rate (zi/m3) % of Water Rate 

Industrial 8,000 2,600 32 

Residential 3,500 2,100 60 

Commercial 4,000 2,600 65 

According to data collected during the work of the LEM survey team, the daily wastewater inflow 
for Ziebice is 2,265 m3/day while the daily water consumption is 2,050 m3/day; this represents an 
unaccounted flow of 215 m3/day or an unmetered loss of 9.5%. Whether this is a true loss due to 
infiltration or the result of illegal connections or faulty meters could not be determined during the 
study period. However, it is important that this loss be investigated. It is also probable that, with 
the reconstruction of the STP and the proposed retraining of the operators, as well as more detailed 
supervision of plant operations, this "loss" will be reduced to manageable levels. 

LEM estimated the potential revenues for the Water and Wastewater Organization using the reported 
figures of average daily water usage of 2,050 m3 and average daily intake at the STP of 2,265 
m3/day, coupled with the user rates in Table 3.2. These are shown in Appendices G and H for 
water and wastewater, respectively. We have also applied a 10% uncollectible figure, based on the 
unmetered loss and the likelihood of some nonpayment or arrears in the collection system. The total 
income from the user fees is estimated at zi 4,711,446,000. This is somewhat less than the amount 
of zi 5,126,890,000 shown as income in the 1993 budget expenditure plan (see Appendix I). The 
1993 estimate may also include portions of the income to be received when the consolidation of the 
water system occurs in September. Appendix I also shows an estimated expenditure for the Water 
and Sewer Organization at zi 5,079,764,000, just below the revenue figure cited above. 

It should be noted that in the calculations of revenues and expenditures supporting the potential bond­
issue capacity of Ziebice in Chapter 4, collection rates were assumed to be 100%. To achieve this 
rate, the gmina would rely on improvements in management operations within the Water and 
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Wastewater Organization, plus acquisition-for management purposes--of the outlying water and 
sewer facilities. 

3.2.2 Proposed Areas of Management Change 

An examination of the reporting and recordkeeping system in the wastewater treatment plant revealed 
that very few records were being kept; in some cases, reporting is only required once a year and, 
as a result, there is little incentivu to test plant operations and to record them. In addition, the 
recording of flows used to determine the design of the proposed treatment facility may be in error 
at a range that is currently undeterminable; the errors may be traced to the condition of the flow 
meter and the current method used to calculate the flow. Moreover, the plant has no laboratory or 
chemist. Thus, there is no consistent testing for process control, for determination of plant 
efficiency, or for examination of river conditions. The plant itszlf does not appear to be well 
maintained, e.g., ponding is evident in the trickling filters, the grounds are visibly unkempt, and the 
plant emits strong odors. 

At the same time, the mayor, deputy mayor, and their staff have shown great interest in solutions 
to these problems, solutions that they believe will come with the reconstruction of the treatment plant 
along the lines indicated in the technical portion of this report. And it is true that, with a new plant, 
appearances will change and the operation will take on new meaning to the community. However, 
the construction of a new plant is not the complete answer. The plant's organization and 
management must also change to meet the technical and managerial challenges that will occur when 
the new plant comes into operation. There may also be advantages to beginning, even before the 
new plant is under way, to effect changes in current management practices. 

3.3 Recommendations 

It should be clear from the above discussion that the two most important improvements needed in 
Ziebice's Water and Wastewater Organization are: 

More vigorous, hands-on management of the utility, adopting, where appropriate and 
affordable, modem processes and techniques; and 

A range of in-service training courses for existing personnel, with topics including 
plant operation, financial management, recordkeeping, and laboratory testing. 

This conclusion is appropriate because of the two undertakings envisaged by Ziebice: the 
reconstruction of the wastewater treatment plant and the consolidation into the Water and Wastewater 
Organization of four outlying water and wastewater systems, including the treatment plant at 
Henryk6w. 

The LEM team's visit made it clear that the level of management support needed, beyond the 
training recommended above, would warrant separate technical assistance from LEM. The team 
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therefore recommends that LEM look much more closely into the organization of the Water and 
Wastewater Organization, and in very specific and concrete terms, detail proposed management
improvements, especially in view of Ziebice's determination to press ahead with the proposed plant 
remodeling. 
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4 FINANCIAL ANALYSIS 

4.1 Existing Conditions 

Ziebice officials have focused on the reconstruction of their existing sewage treatment plant as the 
essential environmental objective included in the LEM project. According to July 1993 estimates, 
the reconstruction will cost zi 24.3 billion. While the plant reconstruction is only an initial phase 
in a more comprehensive sewage treatment and collection system for the whole gmina, the need for 
the reconstruction is immediate and pressing. The details of the technical aspects of the project, 
together with the rationale for focusing first on the treatment plant in the city of Zibice, art, 
contained in Chapter 2 of this report. 

Ziebize, like many local governments with an industrial base, is facing difficult times. Its two major
industries, food processing and manufacture of ceramics and stoneware, are working at well below 
their maximum production; unemployment is thought to be about 10 to 15%. While general tax 
revenues seem to be collected without heavy arrears, water and sewer revenues have diminished 
because of decreased consumption, especially on the part of the major industries. The food 
processing plant, for example, has decreased its sewage output by nearly 30%. In another example, 
Ziebice has an up-to-date industrial waste ordinance that levies a surcharge on industries that exceed 
allowable quality standards. But these are difficult to enforce since many of the offending industries 
cannot pay. Consequently, the billings are maintained as accounts receivable. The gmina is under 
strong pressure to clean up the effluent going into the Olawa River, and until it does so, is 
responsible for payment of a fine of z 11 million/year. Moreover, the gmina's managers are fully 
aware of the grave environmental consequences of the current conditions and are determined to begin 
the rehabilitation of the treatment plant. They also have a longer-range plan to complete a sewerage 
system for the whole gmina. 

Like other cities and towns througlout Poland, Ziebice's capital needs overshadow its immediate 
financial resources; it looks to the voivodship and to the central government for grant or soft-loan 
funds to assist in meeting its capital demands, especially those posed by environmental problems. 
Going into the existing commercial capital market for additional funds is an undesirable option 
because of the lenders' inflation-hedging emphasis on short-term paybacks, combined with interest 
rates that run as high as 36%. 

Although Ziebice is in a relatively good financial position, thanks to careful management, it cannot 
undertake the full reconstruction of the treatment plant in one large step; i.e., it cannot come up with 
the full amount to pay off the construction costs in one package. To match its fiscal resources with 
the construction costs of the plant, the gmina would be well advised to enter into "staged 
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construction" over 8 years. The details of this recommended staging, and the financial requirements 
that are coordinated with the construction, are discussed in the following section. 

4.2 	 Analysis of Financing Options 

Funding for the staged project will have to rely on three sources: 

1. 	 Appropriations from the general budget 

2. 	 Water and sewer collections, with projected increases based on increases in rates, increases 
in usage, and increases in customers 

3. 	 Short-term "soft loans" negotiated with the Environmental Protection Bank, as subsidized 
through the National Environmental Protection Fund. 

4.2.1 	 Available Local Resources 

Regarding source 1, the current gmina budget contains a line-item appropriation for z 3 billion 
allocated to start construction of the new plant. 

Regarding source 2, a projected income statement has been developed for the Water and Wastewater 
Organization for the years 1993-2000. The calculations shown in Appendix J are based on the 
projected number of customers and usage, tariff projections outlined in Table 4.1, and projected 
operating costs. The results indicate that current costs and revenues will not allow some income to 
be allocated to debt service in 1993, but over the coming years funds could be allocated for loan 
repayment. The debt service provision is projected to be zl 0.5 billion in 1994, 1.0 billion in 1996, 
2.0 billion in 1998, and 2.5 billion in 2000. 

Table 4.1 

PROJECTED RATE INCREASES FOR ZIWBICE, 
1994-2000 (%) 

Category 	 1994 1995 1996 1997 1998 1999 2000 

Water Charges 	 5 5 5 5 5 5 5 
Water Consumption 5 5 5 5 5 5 5 
Customers 	 1 1 1 1 1 1 1 
Wastewater Charges 20 20 20 5 5 5 5 
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4.2.2 Available External Resources 

Regarding source 3, the mayor has received a commitment from the National Environmental 
Protection Fund for a zi 7.5 billion loan dedicated to the reconstruction of the plant. The mayor also 
has initiated discussions regarding a similar z 7.5 billion loan in 1994. The expected terms and 
conditions of the loan are indicated in Appendix K. The mayor expects that up to one-half of the 
amount of the loans can be forgiven if the construction can be completed within 3 years. Because 
the staged construction plan calls for only zi 16 billion to be spent in the first 3 years, no plans for 
obtaining loan forgiveness have been made. 

Plans previously had been made to secure two z 1.5 billion grants from the voivodship in 1993 and 
1994. Under new rules that went into effect in July 1993, however, these voivodship funds are now 
distributed as loans rather than grants. These grants are not listed separately in the staged 
construction projections because they are, in effect, the same as other loans. 

4.2.3 Project Capital Costs 

The projected cost of the reconstruction is set out in Table 4.2 and is based on the estimates given 
by the designers. 

Table 4.2 

ZIWBICE WASTEWATER PROJECT 
PROJECTED CONSTRUCTION COSTS 

(in billions of zlotys) 

Materials/Services Cost 

Aeration tank 7.2 
Clarifier 1.9 
Other structures (including bio-P tank) 1.5 
Piping and channels, grit tank 2.0 
Sludge digestioi, (anaerobic) 4.0 
Blowers, pumps, screens 2.0 
Landscaping, building, laboratory 1.5 
Design fees 2.0 

SUBTOTAL 22.1 

Contingency (10% of cost) 2.2 

TOTAL 24.3 
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Verifying costs for the staging is difficult because there are auxiliary work and design fees as well 
as predesign studies that will have to be absorbed up front in the first year. Thus, it is probable that 
in LEM Proposal 3 (see Figure C-3, Appendix C), there would be enough monies in the first year 
(zi 10 billion) to cover one more filter, new media in all three filters, and at least one of the new 
clarifiers. If additional funds are available, they should be used for the primary clarifier. A small 
study could then determine the performance of this modification and scale down the activated sludge 
reactor, unless it would be necessary to keep the larger reactor for Stage II of the plant design when 
the load may increase to 8,000 m'/d. 

In the event that the trickling filters will not be included, the staging should follow LEM Proposal 
4 (see Figure C-4, Appendix C). Here the construction of the aeration tank would require that the 
budget of the first year be used for blowers and preliminary work. Thus, the gmina may not be in 
a position to build the final clarifier until 1994 or 1995. Sludge facilities should be completed after 
the clarifiers are placed in operation. 

4.2.4 Project Financing Options 

OPTION 1 - Staged Construction and Loan Financing 

The staged financing for redevelopment of the STP under Option 1 includes water/sewer collections 
(revenue) ranging from z 0.5 billion to z 2.5 billion, the annual z 3 billion from the gmina budget 
for 7 years, and two loans in the amount of z 7.5 billion each (one in 1993 and one 1994). The 8­
year finance and construction cycle is displayed in Table 4.3. 

Table 4.3 

STAGED CONSTRUCTION FINANCE SCHEDULE" 
(in thousands of zlotys) 

Year Amount Year Amount 

1993 10,000,000 1997 3,000,000 

1994 4,000,000 1998 0 
1995 2,000,000 1999 2,800,000 
1996 5,000,000 , 2000 1,900,000 

TOTAL 28,700,000 

'1997 and 1998 are the years of heaviest repayment of the two z 7.5 billion 

loans. The capital funds available in 1998 are insufficient to provide 
funding for construction during the year. See Appendix K. 
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Staging the construction program to comply with the availability of funds will ensure that the STP 
continues to operate throughout the construction period. Stage I will be completed in approximately
8 years. As soon as Stage I is completed, planning can be initiated for Stage H to expand the STP 
capacity to 10,000 m3/day. If projections at the time of completion of Stage I do not show the need 
for Stage II expansion, then the resources required for that stage can be applied to other needs. 
Appendix K includes tables showing the funds flow involved in this staging. 

The projections in Appendix K indicate that by the year 200o, the construction will be complete, the 
loans will be repaid, and there will be a modest fund balance. If the projections were carried beyond
2000, a considerable fund balance would accumulate. These funds could be allocated to additional 
water or sewer projects, extensions, or expansions. 

OPTION 2- Rapid Construction and Bonds 

Although Option 1 provides the most practical approach to financing the plant's reconstruction with 
available resources, it has the drawback of stretching out construction and thus leaving the process
vulnerable to postponement because of emergency conditions in other sectors; another concern is the 
potential problem of keeping the contractors motivated to finish the job while maintaining consistency 
in construction. 

Polish law does, however, allow municipalities to go out into the national (and international) bond 
market to seek funds for capital projects. The law has a series of detailed safeguards through which 
the municipalities must pass before the bonds can be issued. However, our report does pose
Option 2 based on such a bond issue. It is done not in the immediate expectation that the Polish 
municipal bond law/laws will be revised; rather, it is to show alternate means that, in time, should 
be considered for use by municipalities that (1) have a good financial standing, and (2) have urgent
environmental capital needs. It should also be noted that LEM would provide technical assistance 
in working out the details of the potential operation of the Polish bond law and the marketability of 
such bonds internationally focusing on the municipal bond market in the United States. 

One of the major concerns in issuing bonds is providing security for the bondholders and ensuring
that the issuing gmina remains financially sound. One way to provide such security is to establish 
reserve funds to insure against natural disasters and other problems that could befall the gmina. In 
this option the reserve fund balance would be built to zi 5 billion in the first 5 years. Payments into 
the fund would come from the gmina and from the water/sewer collections. When the balance 
reached the target level, the interest earned by the fund would be used to pay the debt service. The 
money in the fund would be available to assist the gmina in continuing its annual debt service 
payments if an emergency were to occur. The reserve fund would be under the control of a 
competent "trustee," who would have to be convinced of the severity of the circumstances before he 
or she would release the funds. 

Option 2 (see Appendix L) provides for building Stage I of the STP redevelopment in one project 
over a 2-year period. The project would be financed through the z 7.5 billion loan commitment 
from the National Environmental Protection Fund and a bond issue in the amount of z 20 billion. 
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Repayment of the loan, payment of interest on the bonds, and bond redemption would be accom­
plished with the annual zi 3 billion from the gmina budget plus funds from water/sewer fee 
collections, ranging annually from zl 0.5 billion to z1 2.5 billion. This option would provide about 
z 19.3 billion in 1993 and about z 5.1 billion in 1994. This arrangement would support completing 
Stage I of STP redevelopment in one contract over an 18- to 24-month period. Appendix L includes 
tables showing the debt service schedules and funds flow associated with this option. 

The gmina general budget would pay z 3 billion per year from 1993 through 1998. By 1999, the 
amount of funds available from water/sewer collections would be sufficient to continue the debt 
service payments and provide funds for additional needs. All of the debt (loan and bonds) would 
be paid off at the 15th year, 2017. The reserve fund would be used to pay off the last zl 5 billion 
of bonds and a considerable sum would be left in the capital fund for future projects No grant funds 
are included in this option. Insofar as grant funds could be obtained, they could be used for 
additional construction or to shorten the debt service schedule by paying off bonds early. 

4.3 Conclusions and Recommendations 

Option 1 provides the shortest debt structure but the longest period for completing 
Stage I construction. This is the least expensive option but it requires breaking down 
the project into fundable components. It also presupposes that z 15 billion in loans 
can be obtained. 

If the time delays are not tolerable or if the loan commitments in Option 1 cannot be 
obtained, then Option 2 should be considered and Ziebice should begin the process 
of developing a bond issue. 

If Option 2 is adopted, the cooperation of the Regional Financial Control Board 
should be obtained. This Board has the job of reviewing all planned gmina debt and 
issuing its opinion of each deal. It would be very beneficial to have the full 
cooperation and participation of this Board in developing the bond issue. 
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5 TRAINING AND OUTREACH NEEDS 

The training and outreach needs identified in this chapter are based on the LEM consultant 
suggestions as revised - and added to - by the Ziebice representatives during the LEM Project 
Workshop held in Wroclaw on 14, 15, and 16 July, 1993. The list of courses presented here will 
be further refined as a result of the development of a LEM training plan for Poland. 

5.1 Training Course for Treatment Plant Operators 

This course should be a rwo-tiered training program. The first tier should be a basic introduction 
into the practice of treatment plant operations and the background essentials needed to operate 
successfully; the second tier should build on the introductory course with a more detailed, technical 
application of processes and systems. 

These two courses should be developed within the Polish context but with attention to practical new 
developments and techniques that could applied in Poland. The courses could be given to all LEM 
cities at once, or in stages; the courses might also be repeated for other gmina representatives who 
are interested in the LEM program, particularly those who attended the Wroclaw Workshop in July 
1993. 

5.1.1 Introduction to Treatment Plant Operations 

This course should cover introductory information on the topic of municipal wastewater, including 
collection systems, piping, valves, tanks and pumps, the essentials of wastewater treatment processes 
and systems, sludge treatment and disposal, mechanical and chemical treatments, lagoon treatment 
systems, essentials of laboratory sampling and techniques, laws and regulations, and administrative 
record keeping. It may be necessary to include rudiments of math, chemistry, biology, hydraulics, 
applied electricity, health, safety, and environmental best management practice. The course should 
be designed to be specific to Polish practice and to the types of equipment currently being used, 
especially in the LEM cities. 

5.1.2 Advanced Course in Treatment Plant Operations 

This course would expand upon the basic course but with much more emphasis on the details of 
wastewater treatment processes and systems. Examples of topics are screening, grit removal, 
trickling filters, activated sludge, disinfection, lagoon systems, and similar technologies appropriate 
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to small, rural communities; sludge treatment and removal; sampling and laboratory operations; laws 
and regulations; plant housekeeping; and the need for and best methods of keeping records. 

5.2 	 Training in Management and Operations of Water and Wastewater 
Organizations 

This training program should focus on improving management practices and introducing systematic 
administrative processes within the organization charged with the water/wastewater operations in the 
gmina. It should review the various options for such management (e.g., independent units, 
privatized companies, and joint public and private companies). The course should include a gti:eral 
overview of best management practices relating to operations, personnel administration, and problem 
solving, to name a few. Emphasis should be put on the need and methods for determining rates, 
tudgeting for operations and maintenance, assessing capital needs, keeping effective records, writiag 
reports, billing and collecting fees, setting rates, and understanding the close relationship between 
water and wastewater functions. All of this training should be designed within the framework of 
existing Polish law and regulations on water and wastewater treatment and operations. 

5.3 	 Financial Administration of Water/Wastewater Organizations 

This may be considered an advanced course growing out of the previously described management 
course; at the same time it could also be designed, in part, to b introductory and specific to 
managers, bookkeepers, and other employees assigned to financial functions within the gmina, or 
within the Water and Wastewater Organization or company serving the gmina. It should cover in 
some detail the basis for water/wastewater rates; the design of rate structures; the detail of billing, 
collection, and accounting; and the relationship between operations and maintenance accounting and 
accounting for capital expenditures. Best accounting practices in compiling a full annual budget and 
a capital expenditure budget should be integral to this course. 

5.4 	 Planning for Water/Wastewater Management 

This course should be considered a continuation of the training on management and financial 
administration in which the elements of short- and long-range planning for water/wastewater needs 
are combined. It would deal with such items as planning as a technique to improve management and 
financial operations; setting priorities; and estimating costs while taking into account likely changes, 
contingencies, and practical realities. Emphasis should be put on capital budgeting as a focus of 
practical planning. Such devices as PERT (Program Education and Review Technique) charting, 
planning maps, etc., could be introduced as techniques for illustration. 
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5.5 	 Developing and Writing a Project Business Plan 

This course would be given to top-ranking municipal officials and their consultants, if appropriate. 
The course focus would be putting together a "pr.,-feasibility" study (i.e., a project business plan)
for an 	infrastructure project for which the gmina would like to attract other-source funding (e.g.,
from the central government, private investors, foreign banks, and foreign development !ending
institutions). The first part of the course would review the possible sources for outside funding and 
their requirements along with the "business plan" formats required by these agencies. The second 
part would then review the data needed; the manner in which it should be presented in the report;
and finally, the writing, editing, and publication of the report. The course would also discuss 
methods for presenting the report in summary form to the various institutions interested in funding 
this kind of project. 

5.6 	 Management of Infrastructure Projects 

One of the most important training courses to be given to all municipalities is one that involves 
project management. This course should be available to high-level managers and decision makers 
in the gmina. The course would take a proposed project through the major stages of the project 
management cycle: preparing a projeci proposal, completing preliminary studies on design and 
coverage (with emphasis on appropriate technology as well as operations and management when the 
project is finished), assessing finances, hiring a design firm, approving the design, preparing detailed 
project specifications, bidding, awarding the bid, negotiating the contract, administering the contract, 
inspecting the project, receiving the completed project, and beginning operations. Within each of 
these steps, best practices would be discussed. A particular project would be employed as a case 
study for taking participants through the project management procedures. Again, the course would 
have to be practical and consistent with Polish law. 

5.7 	 Design and Implementation of Public Information Programs 
on the Environment 

The object of this training course would be to assist the gmina in designing and implementing various 
outreach information programs that are concerned with the environment; a secondary object would 
be to improve communications among the gmina executives, the gmina council, the nongovernmental
organizations in the gmina, and the citizens. The course would first introduce the participants to the 
basic psychology of public information programs (i.e., who is the audience, what is the message,
what is the best way to get the message across, what results do you want to achieve). It would also 
give background on the various written and visual techniques available and when to use which 
technique for which audience, message, etc. The course would then choose a particular gmina that 
has some public information or outreach need, and go through the steps from idea to result. 
Emphasis should be placed on using available resources and not relying too much on high-tech
methods that are costly and impractical to implement. 
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APPENDIX A 

Scope of Work: LEM Advisory Team for 9wiqta Katarzyna 
(Wroclaw Voivodship) and Ziebice (Walbrzych Voivodship) 

1. Background 

The two municipalities (gminas) of Swiqta Katarzy na and Ziebice are situated on the Olawa River, 
which connects with the Odra River at Wroclaw. Swiqta Katarzyna has a population of about 15,000 
and is a suburb of Wroclaw; Ziebice has nearly 21,000 people and lies 90 kilometers south of 
Wroclaw. Both have urban centers with rural villages. The two towns have ineffective, undersized, 
and very old primary wastewater treatment plants that dump into the Olawa River and contribute 
substantially, but not solely, to its contamination. The lack of reliable wastewater treatment in both 
gminas is a source of extreme difficulty and this environmental problem ranks at the top of the list 
in each community for inmediate action. In addition, the gmina of Wroclaw (750,000 inhabitants) 
takes a large amount of its drinking water from the Olawa; thus, improvement in the Olawa is as 
much a regional concern as it is a local one. 

Both communities are committed, insofar as their resources will allow, to solving the problem. 9w. 
Katarzyna has moved with dispatch toward the design of a new wastewater treatment plant that will, 
in stages, take care of its three urban centers: Siechnice, Radwanice, and 9wieta Katarzyna village.
It has received approval for the location of its proposed treatment plant; has produced the required
technical and economic analysis of its proposal to gain additional approvals; and is moving, through 
a local "technical review committee" appointed by the mayor, into the construction design and 
bidding process. At the same time, its financing plan is well short of the estimated z 60 billion (US
$3,750,000) cost of the first phase. The eventual organization of the new system - management, 
operations, and maintenance - is unclear. Moreover, the gmina will need a longer-range plan to 
incorporate the wastewater needs of outlying villages that may see the initial expenditures for the 
urban areas as a one-sided accommodation foz those who work in Wroclaw and sleep in 9w. 
Katarzyna. Training and public information are also needed, albeit not immediately. 

Ziebice has already expended great cost and effort to modernize the wastewater system in its older 
and famous "baroque village" of Henryk6w; at the same time the problems of the Ziebice center are 
pressing and difficult. Gmina officials are committed to solving the wastewater problem but they 
are beset with financial problems and high unemployment and are thus proceeding more cautiously 
than Sw. Katarzyna. A preliminary study of needs and a general design have been completed; in 
April 1993, the gmina officials expect, through competitive bids, to hire a design engineer to 
assemble the required documentation for technical and economic analysis so that it can be submitted 
(1) to the voivodship for locational approval and (2) to the regional construction authority for 
preliminary site construction. 

Although 9wieta Katarzyna and Ziebice are in different voivodships, they come under the same 
Regional Water Management Authority, headquartered in Wroclaw. This is a new - and 
fledgling - organization with a small budget and staff who, under a director with positive attitudes, 
are attempting to make a difference. LEM is working with the Authority as well as the voivodship 
to assist the focused gminas in promoting both local and regional improvement. 
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2. 	 Scope of work 

9wieta Katarzyna and Ziebice, with the support of the voivodship and the Regional Water 
Management Authority, are seeking technical assistance through LEM and, given their individual 
circumstances, are ready to work. Their needs are generally as follows: 

(1) 	 design and construction assistance to review their immediate plans and to suggest 
ways to iwnrove their approach (this would include, particularly in the case of 9w. 
Katarzyna, working with the technical committee in determining how best to 
approach the bidding process; in Ziebice the same advice is needed but at an earlier 
stage in the process); 

(2) 	 a financial analysis of the fiscal needs of both communities that will: 

determine what can be paid for locally, what additional funding is needed, 
and whether it can be paid for out of extended rate revenue dedication over 
time, etc., and 

result in the production of a rational, acceptable "business plan" to convince 
central government ministries and/or international funding agencies to assist; 

(3) 	 a management plan for the organization of the system so that the gmina will be able 
to carry on the operation and maintenance once the facility is built; and 

(4) 	 a longer-range plan that will incorporate the rural villages into a feasible technical, 
managerial, and fiscal program. 

In addition, some technical assistance should be given to the Regional Water Management Authority, 
in the area of agricultural runoff (fertilizer, etc.), which is a nonpoint source of pollution for which 
the Director of the Authority has specifically asked for assistance. 

The technical assistance team should consist of (1) an experienced wastewater design engineer 
familiar with relatively small-scale design and construction of wastewater treatment plants; (2) an 
experienced wastewater administrator who has handled the design, construction, management, and 
operation of sma!l-scale and medium-sized wastewater treatment plants and their collection systems, 
and is also familiar with the application of rates towards the financing of these systems; and (3) a 
financial/organizational analyst who has had sufficient experience in municipal finance, in the US 
and abroad, to make a careful analysis of the financial structure of the two gminas and to produce 
a financial plan supporting the wastewater improvement programs. It is expected that the three 
experts assembled will be able to devise long-range plans for wastewater improvement for the central 
areas as well as the most rural villages. They may also be able to draw upon the parallel work being 
done in Miedina by another LEM team with respect to variaLions in wastewater treatment within a 
single gmina. The team should also define, insofar as possible, potential training needs as well as 
public information requirements of the work being und,-rtaken by w. Katarzyna and Ziebice. 
Members of the team should be mature, experienced, pa'aent, and professional advisers in a situation 
where the host government and its technicians already bave demonstrated their own technical 
professionalism. 
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The team will be complemented by one or two local sanitary/environmental engineering experts who 
will supply direct technical translations and interpretation as well. LEM also plans to recruit or 
make available a local financial expert. As necessary, the LEM/Krak6w Office will make available 
interpreters and/or translators. LEM/Krak6w will, as necessary and possible, arrange for secretarial, 
translation, and communication support. in Wroclaw for the working team. 

LEM/Krak6w would like for the team to be in Krak6w on or about April 16th with briefings to take 
place on the weekend, and transport to Wroclaw for preliminary meetings at the beginning of the 
week. The team will work out of Wroclaw and reside at the Panorama Hotel. This location will 
accommodate contact with the Water Authority, the voivodship, and 9w. Katarzyna; there are also 
acceptable hotel accommodations in Zikbice. For the most part, transportation will be by taxis,
which are plentiful and not unreasonably expensive. A team leader should be designated by RTI/NC 
and the team should be assembled and briefed together in NC before arriving in Krak6w. It should 
be understood that the team leader, and the team members, will perform their task at the highest
professional standard in collegial relationship with Polish professionals and government officials 
under the direction of the LEM project manager. 

The team will produce reports on both cities and a composite on the overall wastewater project with 
respect to 9w. Katarzyna and Ziebice, consistent with what has been described in the Scope of 
Work. This report, in English, should be given to the LEM/Krak6w project manager before the 
team's departure. The work of the team will be facilitated if RTI/NC can provide the team members 
with laptop computers that can print in Wroclaw and/or Krak6w. At the same time, team members 
should be attentive to related requests for advice and assistance that can be managed within the time 
frame of their work. A briefing session on the findings and recommendations with officials of both 
Sw. Katarzyna and Ziebice should be held at least one week before departure; briefings should also 
be scheduled at some point toward the end of the team's service with the Water Authority and the 
voivodship. The USAID Office/Warsaw may also request a final debriefing. 

The estimated length of this team's consultancy will be 6 weeks. It may also be augmented as 
necessary and possible with the inclusion of Nowa S61 (Zielona G6ra Voivodship) in the project; this 
addition will be determined after a trip to Nowa S61 scheduled for the latter part of March. 

RTI/NC should also recruit a consultant to work with the Water Authority on nonpoint pollution 
related to agricultural/chemical fertilizer runoff and to advise the Authority on proper steps to be 
taken, particularly in public education, in attempting to reduce this element of pollution in the 
Olawa/Odra Rivers. 

The project manager shall give additional direction and guidance to the team members as they work 
together to undertake, and complete, their field work. 
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Technical Evaluation of Ziebice STP
 

Present State of Ziebice STP (Figure B-i)
 

BIPROWOD Proposal for Ziebice STP (Figure B-2)
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Changes to Proposed Plant Design
 

LEM Proposal 1 (Figure C-i) 

LEM Proposal 2 (Figure C-2) 

LEM Proposal 3 (Figure C-3) 

LEM Proposal 4 (Figure C4) 
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Organization of the City and Gmina 
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Organization of Gmina Administration
 



Zirbice Management and Organizational Structure 
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Structure of Water and Wastewater Organization
 



System of Administration for Water Supply and Wastewater
 
Management for the Gmina and City of Ziebice
 

Surveying and 
Agriculture Division 
uL. Przemyslowa 10, teL 951 do 954 
57-220 ZIEBICE
 

S CITY EXECUTIVE COUNCIL 

Gmina executive council Imina executive council 
indirectly supervises directly supervises these 
these activities 	 activities
 

for AgriculturaL, Needs:
I I 
Ualbrzych/Dzieri oni6v 

The area of the Zicbice gmina 	 City GminaI I _ _ _ _ _ _ _ _ 

Henryk6w 	 Dqbowlec-Osina-Wietka 
 Craftsmen - 70 1040 customers 	 Starczdwek-Niediwiedi­600 c/25 ww 	 160 c/20 ww jIndustry ­ 175 1040 water meters Lubir6u-Osina-Nala 

WWTP 	 j WATER LINECIYWT 
Henryk6w 	 Biernacice-KoLonia
L 15 c/6 ww serving 	990 water customers 

WATER LINE
 
Biernacice-Vi Ltage
 
65 c/10ww
 

] WATER LINE
 
L Pomian6w Dolny
 

53 c/53 ww
 

Note: 	 As of January 9, 1993, aLL water 
lines and the Henryk6w WATP that were 
managed by the Voivodship Water 
Services unit will be transferred to 
the Water and Wastewater 
Organization.
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Estimate of Revenues from Water Consumption, 
Gmina of Ziebice 

(in thousands of zlotys) 

Rate Class 
Rate 

(zl/m 3) 
Daily Usage 

(m3) 
Daily 

Revenue (z) 
Yearly 

Revenue (zi) 

Commercial/Industrial 8 309 2,472 889,920 

Residential/Institutionala 3.75 1,741 6,529 2,350,440 

Total 2,050 9,001 3,240,360 

Minus Estimated 
Uncollectibles (10% of 324,036 
Yearly Revenues)b 

Estimated Yearly Collections 2,916,324 

'Composite rate gained by averaging the rates for residential and institutional. 
bSee Section 4.1 for explanation. Also, 10% is an arbitrary figure. 
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Estimate of Revenues from Wastewater Collections,
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Estimate of Revenues from Wastewater Collections,
 
Gmina of Ziebice
 

(in thousands of zlotys) 

Rate Daily Daily Yearly 

Rate Class (zl/m 3) Usage' (M3) Revenue (z) Revenue (z) 

Commercial/Industrial 2.6 871 2,264.6 815,256 

Residential/Institutionalb 2.35 1,394 3,275.9 1,179,324 

Total 5,100 11,781.0 1,994,580 

Minus Estimated 
Uncollectibles (10% of 119,458 
Yearly Revenues)c 

Estimated Yearly Collections 1,795,122 

aThis breakdown is taken from data collected from the Ziebice Water and Wastewater Organization on 
May 19, 1993. The quantities shown here are factored based on actual billed volumes for January - March,
 
1993.
 

bComposite rate gained by averaging the rates for residential and institutional.
 

CSee Chapter 4 for explanation. Also, 10% is an arbitrary figure.
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APPENDIX I
 

Water and Wastewater Organization in Ziebice:
 
Plan for 1993
 

Budgeted daily expenditures, 319,389,000 
January 1, 1993 
Income 5,126,890,000 
Total 5,446,279,000 
Expenditures 

11 Budgeted Wages 1,580,100,000 
12 General Fund 15,000,000 
17 Incentives Fund 134,308,000 
28 Travel 2,000,000 
31 Materials 442,203,000 
35 Energy Costs 520,000,000 
36 Material Services 340,750,000 
37 Immaterial Services 82,500,000 
40 Fees and Contributions 1,094,129,000 
41 Insurance Premium 771,484,000 
42 Labor Fund 51,432,000 
43 Social Fund 30,572,000 
44 Petty Cash 15,286,000 

Total Expenditures 5,079,764,000 

Budgeted daily expenditures 366,515,000 
on December 31, 1993 

Total 5,446,279,000 

Water fees charged by the Water and Wastewater Organization in 
Ziebice are as follows: 

1. For households 3,500 zl/m 3 

2. For industries 8,000 zl/m 3 

3. For other 4,000 zl/m 3 

Fees for removal (by truck) of wastewater for discharge into the 
system are as follows: 

1. For households 2,100 zl/m 3 

2. For other 2,600 zl/m 3 

1-1 



ZlIBICE
 
Gmina Budget Revenue and Expenditure Specification
 

for 1993, in Groups
 
(in zlotys) 

Group Name Revenues Expenditures 

40 
45 
50 
70 
74 
79 
83 
85 
86 
87 
89 

Agriculture 
Forestry 
Transportation 
Gmina Administration 
Housing Administration 
Education 
Culture and Art 
Health Prote,tion 
Social Welfare 
Sport 
Various Activities 

2,000,000 
----

5,000,000 
5,000,000 

1,500,000,000 
20,000,000 
10,000,000 

----

3,140,000,000 

----

1,425,000,000 
15,000,000 

1,025,000,000 
8,000,000,000 
1,000,000,000 

19,905,000,000 
1,566,000,000 

924,000,000 
6,375,000,000 

540,000,000 
20,000,000 

90 Personal Income Tax and 
Corporate Income Tax 

22,190,000,000 

91 State and Self-
Government 
Administration 

208,000,000 4,774,000,000 

94 Finances 600,000,000 100,000,000 

97 Various Settlement of 
Accounts 

16,615,410,000 1,272,684,000 

Total: 44,295,410,000 46,941,684,000 

Budgetary deficit 2,646,274,000 

Resources for covering this deficit: 
Budgetary surplus 

from 1991 
from 1992 

2,389,473,000 
266,801,000 

According to the Resolution 
No. XXXIV/236/93 of the City Council, dated March 25, 
the matter of the gmina's budget for 1993 

1993 as to 
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Income and Expense Projections 
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ZIEBICE: INCOME AND EXPENSE PROJECTIONS - 1993 THROUGH 2000 

AVERAGE WATER CONSUMPTION RATES FOR ZIEBICE WATER/SEWER SYSTEM - cubic meters per month 

1993 1994 1995 1996 1997 1998 1999 2000
RESIDENTIAL 50.3 52.8 55.5 58.2 61.1 64.2 67.4 70.8
COMMERCIAL/INDUSTRIAL 55.6 58.4 61.3 64.4 67.6 71.0 74.5 78.2
INSTITUTIONAL 19.3 20.3 21.3 22.3 23.5 24.6 25.9 27.2SEWER /WATER 80.00% 80.00% 80.00% 80.00% 80.00% 80.00% 80.00% 80.00%
SEASONAL SEWER 18,700.0 18,700.0 18,700.0 18,700.0 18,700.0 18,700.0 18,700.0 18,700.0 

SEWER CUSTOMERS OF THE ZIEBICE WATERISEWER SY3TEM 

1993 1994 1995 1996 1997 1998 1999 2000
RESIDENTIAL 890 890 899 908 917 926 935 945
COMMERCIAIJINDUSTRIAL 167 169 170 172 174 177
176 179
INSTITUTIONAL 387 391 395 399 403 407 411 415

TOTAL CUSTOMERS 1,444 1,450 1,464 1,479 1,493 1,508 1,523 1,539 

SEWER RATES OF THE ZIEBICE WATER/SEWER SYSTEM - Zlotys per cubic meter 

1993 1994 1995 1996 1997 1998 1999 2000
RESIDENTIAL 2,100 2,625 3,281 4,102 4,307 4,522 4,748 4,985
COMMERCIAL/INDUSTRIAL 2,600 3,250 4,063 5,078 5,332 5,599 5,879 6,172
INSTITUTIONAL 2,600 3,250 4,063 5,078 5,332 5,599 5,879 6,172 

PROJECTED SEWER INCOME OF THE ZIEBICE WATER/SEWER SYSTEM - (000) Zlotys 

1993 1994 1995 1996 1997 1998 1999 2000RESIDENTIAL 902,503 1,184,535 1,570,249 2,081,561 2,317,871 2,581,007 2,874,016 3,200,288
COMMERCIALINDUSTRIAL 231,759 307,225 407,265 539,881 601,171 669,419 745,414 830,038
INSTITUTIONAL 186,429 247,135 327,608 434,285 483,587 538,487 599,618 667,690
SEASONAL 583,440 729,300 911,625 1,139,531 1,196,508 1,256,333 1,319,150 1,385,107


SEWER INCOME 1,904,130 2,468,194 3,216,747 4,195,258 4,599,136 5,045,245 5,538,198 6,083,123 
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ZIEBICE: INCOME AND EXPENSE PROJECTIONS - 1993 THROUGH 2000 

WATER CUSTOMERS OF THE ZIEBICE WATER/SEWER SYSTEM 

1993 1994 1995 1996 1997 1998 1999 2000
 
RESIDENTIAL 890 908 944 963 983890 926 1002 
COMMERCIAL/INDUSTRIAL 167 169 170 172 174 176 177 179 
INSTITUTIONAL 387 391 395 399 403 407 411 415 

TOTAL CUSTOMERS 1,444 1,450 1,473 1,497 1,521 1,546 1,571 1,596 

WATER RATES OF THE ZIEBICE WATER/SEWER SYSTEM - Zlotys per cubic meter 

1993 1994 1995 1996 1997 1998 1999 2000
 
RESIDENTIAL 3,500 3,675 3,859 4,052 4,254 4,467 4,690 4,925 
COMM ERCIAUINDUSTRIAL 8,000 8,400 8,820 9,261 9,724 10,210 10,721 11,257 
INSTITUTIONAL 4,000 4,200 4,410 4,631 4,862 5,105 5,360 5,628 

PROJECTED WATER INCOME OF THE ZEBICE WATER/SEWER SYSTEM -- (000) Zlotys 

1993 1994 1995 1996 1997 1998 1999 2000
 
RESIDENTIAL 1,880,214 2,072,936 2,331,120 2,621,461 2,947,964 3,315,133 3,728,033 4,192,359 
COMMERCIAL/INDUSTRIAL 891,379 992,573 1,105,255 1,230,729 1,370,447 1,526,027 1,699,270 1,892,179
INSTITUTIONAL 358,517 399,217 444,59-9 495,005 551,200 613,775 683,454 761,043

TOTAL WATER INCOME 3,130,110 3,464,726 3,880,914 4,347,195 4,869,612 5,454,936 6,110,757 6,845,582 

TOTAL INCOME 5,034,240 5,932,921 7,097,660 8,542,463 9,468,748 10,500,181 11,648,955 12,928,705 
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ZIEBICE: INCOME AND EXPENSE PROJECTIONS - 1993 THROUGH 2000 

EXPENSE OF THE ZIEBICE WATERISEWER SYSTEM -- (000) Zlotys 

1993 1994 
 1995 1996 1997 1998 1999 2000
PERSONNEL 2,585,182 2,843,700 3,128,070 3,440,877 3,784,965 4,163,461 4,579,808 5,037,788
CONTRACTUAL SERVICES 1,043,978 1,050,000 1,050,000 1,050,000 1,050,000 1,050,000 1,050,000 1,050,000
ENERGY 520,000 547,487 580,610 1,161,220 1,231,474 1,305,978 1,384,989 1,468,781
MATERIALS & SUPPLIES 782,953 822,101 863,206 1,079,007 1,132,957 1,189,605 1,249,086 1,311,540
WATER EXTRACTION CHA 147,651 155,456 164,861 174,835 185,413 196,630 208,526 221,142
DEBT SERVICE 0 500,000 1,000,000 1,000,000 1,500,000 2,000,000 2,500,000 2,500,000
DEPRECIATION 500,0Q0 500,000 500,000 500,000 500,000

TOTAL COSTS 5,079,764 5.918,744 6,786,747 8,405,939 9,384,809 10,405,675 11,472,409 12,089,251 

INCOME LESS EXPENSE -45,524 14,177 310,914 136,514 83,940 94,506 176,546 839,453 

CUMULATIVE BALANCE -45,524 -31,347 279,567 416,081 500,020 594,527 771,073 1,610,526 

BASIS FOR PROJECTIONS: 

1.Average water consumption projected to increase 5% annually.
2. Number of sewer customers estimated to increase 1%annually.
3. Sewer rates are projected to increase 25% in 1994-1996 and 5% each year thereafter through the year 2000. 
4. Water rates are projected to increase 5% eadh year from 1994 thru 2000. 
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Project Finance Options: Option 1
 



APPENDIX K ZIEBICE - SEWAGE TREATMENT PLANT REDEVELOPMENT AND RECONSTRUCTION PROGRAM - OPTION I 

_ _ _ ._ .~..N C O ME (000 Zlotys .i _ _. EX PENSE ( O000.lotys!)FUN DBALAN CE 

From From Waterl From From From Total Construction Loan Total 
Year Gmina Sewer Tariffs Loans Grant Interest Income Payments Payments Expenses 

Fund 
Balance1993 3,000,000 0 7,500,000 0 0 10,500,000 10,000,000 0 10,000,000 500,000

1994 3,000,000 500,000 7,500,000 0 40,000 11,040,000 4,000,000 0 4,000,000 7,540,0001995 3,000,000 1,000,000 0 0 603,200 4,603,200 2,000,000 0 2,000,000 10,143,2001996 3,000,000 1,000,000 0 0 811,456 4,811,456 5,000,000 3,500,000 8,500,000 6,454,656
1997 3,000,000 1,500,000 0 0 516,372 5,016,372 3,000,000 7,000,000 10,000,000 1,471,028
1998 3,000,000 2,000,000 0 0 117,682 5,117,682 0 6,395,750 6,395,750 192,9611999 3,000,000 2,500,000 0 0 15,437 5,515,437 2,800,000 2,895,750 5,695,750 12,648
2000 0 2,500,000 0 0 1,012 2,501,012 1,900,000 0 1,900,000 613,659
2,01 0 2,500,000 0 0 49,093 2,549,093 0 0 0 3,162,7522J02 0 2,500,000 0 0 253,020 2,753,020 0 0 0 5,915,772
2003 0 2,500,000 0 0 473,262 2,973,262 0 0 0 8,889,034
2004 0 2,500,000 0 0 711,123 3,211,123 0 0 0 12,100,157
2005 0 2,500,000 0 0 968,013 3,468,013 0 0 0 15,568,169
2006 0 2,500,000 0 0 1,245,454 3,745,454 0 0 0 19,313,623
2007 0 2,500,000 0 0 1,545,090 4,045,090 0 0 0 23,358,713Total 21,000,000 28,500,000 15,000,000 0 7,350,213 71,850,213 28,700,000 19,791,500 48,491,5001 

NOTE: Ifincome from water and sewer tariffs remains at projected levels in years 8-15, a considerable Fund Balance will accrue, 

which cou!d be used for other water and sewer projects, extensions or expansions. 

Cash Flow Projections - based on the following assumptions: 

1.The National Environmental Bank provides ZI. 7.5 Bil. loans in years 1 and 2. 
2. Water/sewer rates produce ZI .5 bn in year 2 up to ZI 2.5 bn in years 7 on. 
3. The Gmina budget will provide ZI. 3 Bil. each year, for 7years.
4. Loan terms: a)intcrest rates are 10%; b)first 6 months of loan period are interest free; c)two years interest to be capitalized;

d)annual loan payments are made at beginning of year. 



APPENDIX K ZIEBICE - SEWAGE TREATMENT PLANT REDEVELOPMENT AND RECONSTRUCTION PROGRAM - OPTION 1
 

LOANS STATUS 00 Z5tys) LOAN ONE (000 Zkots).i::!:;': 

Loan Int. Loan Total 
Year 
1993 
1994 
1995 
1996 
1997 
1998 

Draw 
7,500,000 
7,500,000 

0 

Interest Rate Payments 
0 10% 0 

750,000 10% 0 
1,575,000 10% 0 
1,382,500 10% 3,500,000 

820,750 10% 7,000,000 
263,250 10% 6,395,750 

Outstanding 
7,500,000 

15,750,000 
17,325,000 
15,207,500 
9,028,250 
2,895,750 

Year 
1993 
1994 
1995 
1996 
1997 
1998 

Principal Interest 
7,500,000 
7,500,000 750,000 
8,250,000 825,000 
9,075,000 557,500 
6,132,500 263,250 
2,895,750 0 

Payments 

3,500,000 
3,500,000 
2,895,750 

Balance 
7,500,000 
8,250,000 
9,075,000 
6,132,500 
2,895,750 

0 
1999 0 10% 2,895,750 0 1999 0 0 0 0 
2000 0 10% 0 0 2000 0 0 0 0 
2001 0 10% 0 0 2001 0 0 0 0 
2002 0 10% 0 0 2002 0 0 0 0 
2003 0 10% 0 0 2003 0 0 0 0 
2004 0 10% 0 0 2004 0 0 0 0 
2005 0 10% 0 0 2005 0 0 0 0 
2006 0 10% 0 0 2006 0 0 0 0 
2007 0 10% 0 0 2007 0 0 0 0 

LOAN TWO 4000 Zlotys) 

Year Principal Interest Payments Balance 
1993 0 
1994 7,500,000 7,500,000 
1995 7,500,000 750,000 8,250,000 
1996 8,250,000 825,000 9,075,000 
1997 9,075,000 557,500 3,500,000 6,132,500 
1998 6,132,500 263,250 3,500,000 2,895,750 
1999 2,895,750 0 2,895,750 0 
2000 0 0 0 0 
2001 0 0 0 0 
2002 0 0 0 0 
2003 0 0 0 0 
2004 0 0 0 0 
2005 0 0 0 0 
2006 0 0 0 0 
2007 0 0 0 0 
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Project Finance Options: Option 2
 



APPENDIX L ZIEBICE - SEWAGE TREATMENT PLANT REDEVELOPMENT AND RECONSTRUCTION PROGRAM - OPTION 2: BONDS 

____ lMOMEW Zltym EXPMNE MWO Zkovu B.Ad 
Frcm From Water/ From From From Total Constiuctit Loan Bond Bonds Reserve

Year Omina Sewer Tariffs Loans Bonds Interest Income Payments Payments 
Fund 

Interest Rede fed Fd. Prnts. Total _-,Balance1993 3,000,000 0 0 20,000,000 600,000 23.600,000 19,290,000 0 0 0 1,000,000 20.290,000 3,310,0001994 3.000,000 500.000 7,500,000 0 264,800 11.264,800 5,020,000 0 2,045,000 0 1,,000.000 8,065,000 6,509,8001995 3.000,000 1,000,000 0 0 520,784 4.520,784 0 0 2,045,000 0 1,000.000 3,045,000 7,985,5841996 3,000,000 1.000,000 0 0 638.847 4,638,847 0 0 2.045,000 0 1,000,000 3.045,000 .579,4311997 3,000,000 1,500.000 0 0 766,354 5,266.354 0 3.500.000 2.045,000 0 133,4L(;. 5.678,400 9.16 7 3851998 3,000,000 2,000.000 0 0 1.133.391 6,133.391 0 3,500.000 2.045,000 0 0 5.545,000 9,755,7761999 2.500.000 0 0 1.130,462 3.680,462 0 2,895,750 1,915,000 1,000,000 0 5,810,750 7.625,4882000 2,500,000 0 0 1.010,039 3,510,039 0 0 1,790.000 1,000,000 0 2,790.000 8.345,5272001 2,500.000 0 0 1,067,642 3,567,642 0 0 1.670,000 1,000,000 0 2,670.000 9,243,1702002 2,500,000 0 0 1,139,454 3.639,454 0 0 1,555,000 1,000,000 0 2,555,000 10,327,6232003 2.500,000 0 0 1,226,210 3,726.210 0 0 6,460,000 2,000,000 0 8,460,000 5.593,8332004 2,500.000 0 0 847,507 3,347,507 0 0 1.125,000 4,000,000 0 5,125,000 3,816.3402005 2,500,000 0 0 705.307 3,205,307 0 0 925,000 4,000,000 0 4,925,000 2,096,6472006 2.500,000 0 0 567,732 3,067,732 0 0 450,000 3,000,000 0 3,450,000 1,714:3792007 2,500,000 0 0 537,150 3,037,150 0 0 0 3,000,000 0 3,000,000 1.751,529 

Total 18,000,000 28,500,000 7,500,000 20,000,000 12,205,679 86,205,679_ 24.310 000 9,895,750 26115,000 20.000.000 4,133,400 84,454,150 

NOTE: If Income from water and sewer tariffs remains at projected levels In years 8-15, a considerable Fund Balance will accrue, 
which could be used for other water and sewer projects, extensions or expansions. 

Cash Flow Projections - based on the following assumptions: 

1. The National Environmental Bank p. ovides ZI. 7.5 Bil. loan in year 2. 
2. The Gmina budget will provide ZI. 3 Bil. each year.
3. Loan terms: a)interest rates are 10%; b)first 6 months of loan period are interest free; c)two years interest to be capitalized; d)annual loan poyments 

are made at beginning of year. 
4. Bond interest rates range from 9% for 15 year bonds to 13% for 7 year bonds. 



APPENDIX L ZIEBICE - SEWAGE TREATMENT PLANT REDEVELOPMENT AND RECONSTRUCTION PROGRAM - OPTION 2: BONDS
 

DEBT STATUS (000 Zlotys) LOAN SCHEDULE (000 Zlotys) 

Bonds Bond Loan Total Debt 
Year Redeemed Interest Payments Outstanding Year Principal Interest Payments Balance 
1993 0 0 0 20,000,000 1993 0 0 
1994 0 2,045,000 0 27,500,000 1994 7,500,000 0 7,500,000 
1995 0 2,045,000 0 27,500,000 1995 7,500,000 750,000 8,250,000 
1996 0 2,045,000 0 28,250,000 1996 8,250,000 825,000 0 9,075,000 
1997 0 2,045,000 3,500,000 29,075,000 1997 9,075,000 557,500 3,500,000 6,132,500 
1998 0 2,045,000 3,500,000 26,132,500 19"98 6,132,500 263,250 3,500,000 2,895,750 
1999 1,000,000 1,915,000 2,895,750 21,895,750 1999 2,895,750 0 2,895,750 0 
2000 1,000,000 1,790,000 0 18,000,000 2000 0 0 0 
2001 1,000,000 1,670,000 0 17,000,000 2001 0 0 0 
2002 1,000,000 1,555,000 0 16,000,000 2002 0 0 0 
2003 2,000,000 6,460,000 0 14,000,000 2003 0 0 0 
2004 4,000,000 1,125,000 0 10,000,000 2004 0 0 0 
2005 4,000,000 925,000 0 6,000,000 2005 0 0 0 
2006 3,000,000 450,000 0 3,000,000 2006 0 0 0 
2007 3,000,000 0 0 0 2007 0 0 0 



APPENDIX L ZIEBICE - SEWAGE TREATMENT PLANT REDEVELOPMENT AND RECONSTRUCTION PROGRAM - OPTION 2: BONDS 

B3OND INTEREST AND REDEMPTION SCHEDULE 

Bond 
Interest 

2,045,000 
2,045,000 
2.045,000 
2,045,000 
2,045.000 
2,045.000 
1.915,000 
1.790,000 
1.670,000 
1,555,000 
6,460,000 
1,125,000 

925.000 
450,000 

0 

Bonds 
Redeemed 

0 
0 
0 
0 
0 
0 

1,000,000 
1,000,000 
1.000,000 
1,000,000 
2,000.000 
4,000,000 
4,000,000 
3.000,000 
3,000,000 

Year 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 

7 Year 
Bonds 

130,000 
130,000 
130,000 
130,000 
130,000 
130,000 

1,000.000 
0 
0 
0 
0 
0 
0 
0 
0 

8 year 
Bonds 

125,000 
125,000 
125.000 
125,000 
125,000 
125.000 
125,000 

1.000,000 
0 
0 
0 
0 
0 
0 
0 

9 Year 
Bonds 

120,000 
120,000 
120,000 
120,000 
120,000 
120,000 
120.000 
120,000 

1,000,000 
0 
0 
0 
0 
0 
0 

10Year 
Bo;nds 

115,000 
115,000 
115,000 
115,010 
115.000 
115,000 
115,000 
115,000 
115,000 

1,000,000 
0 
0 
0 
0 
0 

11 Year 
Bonds 

220,000 
220,000 
220,000 
220,000 
220.000 
220.000 
220.000 
220.000 
220,000 
220,000 

2,000.000 
0 
0 
0 
0 

12 Year 
Bonds 

210.000 
210.000 
210,000 
210,000 
210,000 
210,000 
210,000 
210.000 
210,000 
210,000 
210,000 

4.000,000 
0 
0 
0 

13 Year 
Bonds 

200,000 
200,000 
200,000 
200,000 
200,000 
200,000 
200,000 
200,000 
200,000 
200,000 
200,000 
200.000 

4,000,000 
0 
0 

14 Year 
Bonds 

475.000 
475.000 
475,000 
475,000 
475,000 
475,000 
475,000 
475,000 
475,000 
475,000 
475,000 
475.000 
475,000 

3,000,000 
0 

15 Year 
Bonds 

450,000 
450,000 
450,000 
450,000 
450,000 
450,000 
450.000 
450,000 
450,000 
450,000 
450.000 
450.000 
450,000 
450,000 

3,000,000 

RESERVE FUND SCHEDULE 

Year 
1993 
1994 
1995 

Income 
1,000,000 
1,000,000 
1.000,000 

Interest 
@ 8% 

80,000 
166.400 

Paid Out 
0 
0 
0 

Baiance 
1.000,000 
2,080,000 
3,246,400 

1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 

1,000,000 
133,400 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

259,712 
360,489 
400,000 
400,000 
400.000 
400,000 
400,000 
400.000 
400,000 
400.000 
400,000 
400,000 

0 
0 

400,000 
400,000 
400,000 
400,000 
400,000 
400,000 
400,000 
400.000 
400.000 
400,000 

4,506,112 
5,000,001 
5,000,001 
5,000,001 
5,000,001 
5,000,001 
5,000,001 
5,000,001 
5.000.001 
5,000,001 
5,000,001 
5,000,001 


