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PLEASE NOTE

This 1s a draft, or working report, based on the consolidation and
editing of separate reports written by members of the LEM technical
assistance teams focused on each of the participating LEM
municipalities The report, in both 1ts English and Polish
versions, has been prepared for the LEM Project Workshop to be held
on March 21 and 22, 1994 where 1t, along with the reports from the
other participating gmina, will be the main basis for discussion

Comments, suggestions, and proposed revisions received at the
Workshop will then be evaluated and included in the final version
of the report Recommendations for additional technical assistance,
training, and modifications 1n project direction made by the
workshop participants may also be included Moreover, additional
information not available at the time that work for the report was
completed will also be incorporated into the final version
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EXECUTIVE SUMMARY

The LEM/NPS team evaluated nonpoint source pollution in Ziebice and Swieta Katarzyna through
these activities

1 reviewmg background reports and materials related to Polish NPS (and pomt source)
pollution,

2 conducting field visits and meetings,

3 performing selected analyses of data to assist in determining relative magnitudes and
possible priorities, and to support conclusions and recommendations, and

4  developing conclusions and recommendations

We evaluated major categories of NPS pollution agricultural runoff, animal wastes, unsewered/

untreated domestic wastes, atmospheric deposition, urban/suburban runoff, and groundwater
contamination

Three techmcal analyses amplify major pomts m our study The first analysis examunes the
variability of soils m Swieta Katarzyna to emphasize the important role that soil testing can play i
NPS pollution control The second analysis begns a nitrogen budget for each gmina The third
analysis develops of an mnstitutional strategy for addressing the NPS problems 1 the two gminas

Conclusions

1 Major NPS problems 1n the two gminas include untreated/unsewered domestic and anumal
wastes, agricultural pollution, atmospheric deposition, dispersed solid waste (unknowr
magnitude), and road/automobile pollution (unknown magmntude)

2 The concentrated domestic and animal waste problem 1s critical and should receive very high

priority Human disease or disorders, long-lasting groundwater contarnination, and surface
water pollution are all created by this problem

3 The reduction n fertilizer usage that has occurred over the last 10-15 years has probably

mmproved the situation, the previous levels of fertilizer usage appear too high

4 Strong evidence of significant heavy metal contamination from atmospheric deposition

indicates that 1t 15 affecting surface and groundwater quality



Many resources (organizations and technical capabilities) mn Poland, both Polish and
American, are able and, most importantly, willing to work on the NPS-related problems

Swieta Katarzyna seems to be under great stress from NPS problems, and the problems could
get worse

Although Ziebice’s problems seem less severe and will perhaps be more easily solved than
Swieta Katarzyna’s, they still require serious attention

The problems with domestic waste contamination of shallow wells together with the general

problems gminas are having in getting properly designed waste treatment confirms that the
LEM assistance to gminas 1n wastewater treatment 1s right on target with their critical needs

Short-range Recommendations for Gmina Governments

Three specific, self-contained, short-range activities should be undertaken by the gmina governments

1

Pursue human health evaluations related to water supply problems, primarily from shallow
wells,

Immediately extend efforts and resources for treating concentrated wastes of both animal and
domestic wastes,

Draft and mplement regulations on new suburban/urban development, especially in Swieta
Katarzyna

Long-range Recommendations

1

A mechanism, structure, and process should be started for uniting gmina clients and available
resources

Domestic and concentrated animal wastes are a major drinking water concern, so public
health agencies should be brought into the picture

Increased soil testing and consulting frequency 1s critical and should be supported by central,
regonal, and gmina funds

Organizations should improve data access, coordination, and sharing
The gmunas need to develop public education and outreach programs on NPS pollution

Various regulatory actions, especially related to proper disposal of domestic waste and
control of urban/suburban development, need to be msttuted

The US Agency for International Development, U S Department of Agriculture, U §
Environmental Protection Agency, and American umversities could provide assistance to
universities 1n enhancing programs on NPS analysis and control



8 Requiring nutrient removal at all wastewater treatment plants may not be warranted,
especially given the relatively high treatment costs

9 Privatization of large State farms can provide leverage m certain NPS control strategies

10 These areas need further study

a

b

health effects of heavy metals, mitrates, and bacteria in rural water supplies,

atmospheric deposition of pollutants and ther fate i land, surface water, and
groundwater,

unproved basm-wide monitoring, databases and analyses, taking NPS pollution mto
account explicitly,

detailed so1l characterization studies,

further testing and research on hydraulic modifications and bank filter strips as options
for nutrient control,

development and provision of simple rainfall/runoff models under Polish conditions for
use m unplementation of urban/suburban development stormwater management control

Although this study focuses on Ziebice and Swigta Katarzyna, these analyses and recommendations
apply to other areas of Poland Because of the nature of nonpomt source pollution problems,

officials and organizations on local, regional, basin, and national levels need to be actively mvolved
m their resolution
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1 INTRODUCTION

1.1 LEM Project Overview

Local Environmental Management (LEM) 1s a project of the United States Agency for International
Development (USAID)/Washington based on a contract between Research Triangle Institute (RTT)
and the USAID/Europe (EUR) Environmental and Natural Resources (ENR) Division The contract
1s for 3 years, beginning m July 1992 and ending m July 1995

Origmally the LEM project began as a USAID effort to coordmate and/or operate through a variety
of environmental projects at the subnational/local level throughout most of the countries of Central
and Eastern Europe, however, USAID program reconsideration narrowed the project focus RTI

and USAID/EUR/ENR agreed to focus LEM on specific municipal government environmental
projects m Poland and Hungary

RTI undertook prelimmary field trips to Poland in September and November 1992, which mncluded
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 four or five

mumcipahities and establishing a set of criteria for setting both the project focus and the choice of
spectfic mumcipalities to be mcluded in LEM

The LEM project purpose mn Poland 1s threefold (1) to demonstrate the extent to which local
governments can effectively manage therr environmental problems if given adequate and consistent
support, (2) to assist project mumcipalities, or gmunas, m producing reliable and techmically
acceptable proposals for the funding of environmental projects for presentation to national and
international fundmng agencies, and (3) to make available for use to other mumcipalities the replicable
details as a result of the former two activities A project subpurpose 1s 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 mformation, data, or assistance

The overall strategy 1s to implement project activities 1n a set of five municipalities in Poland, with

each activity focusing on specific aspects of wastewater treatment The five municipalities and their
respective populations are

Municipality Population
MiedZna 14,500
Swieta Katarzyna 12,000
Ziebice 20,400
Nonpomt Source Problems in Two Gmnas Page 1



Chapter 1 Imntroduction

Nowa Sol 43,000
Namystow 17,000

The LEM project began to focus on nonpomnt source (NPS) pollution in the LEM target area after
the Director of the Regional Water Management Authority (RWMA) 1n Wroctaw made a specific
request for such assistance One goal of this particular effort, therefore, was to give the RWMA an
1dea of potential results of point and nonpoint source pollution mitigation strategies, plus an analysis
of what additional work needs to be done To ensure a manageable scope, this study focuses on
nonpomt source pollution problems 1n the two LEM gminas of Ziebice and Swigta Katarzyna
Nevertheless, because solving NPS pollution problems requires active mnvolvement and cooperation

of organizations at all levels solutions and activities need to be addressed locally, regionally, and
nationally

12 The Nature of Nonpoimnt Source Pollution

The analysis and mitigation of NPS pollution differ significantly from that of pomt source pollution
problems Pomnt sources are generally readily identified, direct effects on water quality are
frequently clearly visible, and technical solutions, while challenging, are clear and predictable
Thus, most countries, including the Umited States, address point source pollution problems first !

In contrast, NPS pollution 1s difficult to identify, evaluate, and resolve Typical nonpoint sources
of pollution include agricultural runoff, animal wastes, unsewered domestic wastes, and atmospheric
deposition These sources are then dispersed so they are often difficult to identify While effects
of NPS pollution can often be seen i places like turbid waters or algae blooms, establishing direct
cause-effect relationships are difficult Estumating the magmtudes of NPS problems, not to mention

estimating the effects of various control measures, 1s far more difficult and time-consuming than
addressing point source problems

In spite of all its inherent difficulties, 1t 1s, however, critical to address NPS pollution Inthe US,
for example, NPS was determmed m 1992 to be the leading cause of nonattainment of uses of
surface waters The solutions are as complex as the problem, requiring efforts from agricultural

extension services, local regional, and national governments, uruversities and research mstitutes, and
finally, individual citizens themselves

'"The primary mechanism for water quahity improvement m the U S 1s the Clean Water Act, which 1s well
described 1n "20 Years of the Clean Water Act Has U § Water Quality Improved?” (Knopman, Debra and
Smuth, Richard, Environment Volume 35, No 1, January/February 1993) Two excerpts from this article
highlight the "pont source first” syndrome "Since 1972, taxpayers and the private sector have spent more
than $541 billion on water pollution control, nearly all of 1t on the ’end of pipe’ controls on mumicipal and

industrial discharges " and "A major deficiency in the existing Clean Water Act 1s the lack of control of
nonpoint sources "

Page 2 Nonpomnt Source Problems in Two Gminas



LEM

1.3 Team Approach

First, the team reviewed background reports and materials related to Polish NPS (and also point
source) pollution before leaving the U S  Four reports have been of particular value the LEM
wastewater studies m Zigbice and Swieta Katarzyna and two reports on NPS poliution by the
Environmental Protection Institute (EPI) in Wroctaw with LEM assistance Chapter 2 summarizes
these reviews

Second, the team conducted many field visits and meetings The first three visits were with the
team’s primary clients, the gminas of Ziebice and Swieta Katarzyna, and the Regional Water
Management Authority (RWMA) in Wroclaw These three visits clarified the desired outcomes of
the NPS task as well as provided a significant amount of mformation concernming NPS problems

The remaining meetings had two objectives (1) to collect additional data and imnformation on NPS
problems, and (2) to identify organizations and resources that could be useful in developmg the
project The next steps iclude further analyses of NPS problems and, most mmportantly,
dentification of resources to help reduce NPS pollution A discussion of each major NPS problem
along with relevant NPS control strategies 1s contamed m Chapter 3

Third, the team analyzed preliminary data to help determine relative magnitudes and possible

priorities as well as to support conclusions and recommendations These analyses are contained m
Chapter 4

Fourth, the team developed concrete sets of conclusions and recommendations that focus on practical
results We also offer several areas for productive further evaluation and study Chapter 5 contams
conclusions, and Chapter 6 contams recommendations

Before leaving Poland, the team gave a brief presentation of findings to the Third Plenary on the
Odra Ruver held m Wroctaw on December 9 Printed copies of the overhead transparencies used
m that presentation are mcluded m Appendix 2 The team also debriefed with Mr Andrzej
Pecikiewicz, Program Specialist with USAID i Warsaw, and Tim Bondelid gave Mr Bill Sommers,
the LEM Project Manager, a thorough summary of the team’s work

1.4 Team Profile

The nonpoint source technical assistance team consisted of Mr Tim Bondelid, an environmental
engmeer specializing m data management and data analysis modelng, and Dr Maurice Cook, a

consultant and professor emeritus 1 the Department of Soil Science at North Carolina State
University

Mr Bondelid, a civil engmneer on the staff of the Research Triangle Institute, has extensive
experience mn Eastern Europe working on decision support systems for water quality management,
particularly m the Danube River basm He also has worked many times with US companies on

Nonpoimnt Source Problems 1n Two Gminas Page 3



Chapter 1 Introduction

nonpoint source 1ssues

Dr Cook has participated extensively in water pollution studies for the U S Department of
Agriculture especially examiming the mmpact of agency-sponsored nonpoint source pollution
programs He has worked 1n Poland and other Eastern European countries on several occasions

These two technical experts shared assignments to review data already collected about NPS pollution
problems in Poland assess the sources, magmtude and extent of NPS pollution m the LEM target
region, identify principal sources and priorities, assess data availability and collection procedures,
advise on best management practices, assess tratmung and program implementation needs, and outline
a program of action for the RWMA

Page 4 Nonpoint Source Problems m Two Gminas



2  BACKGROUND ON GMINAS ZIEBICE AND SWIETA
KATARZYNA

2.1 Ziebice

211 Water Resources

Both surface water and groundwater are mmportant in Ziebice The majority of this gmina 1s 1n the

Ofawa River watershed with a relatively small area in the south draimng to the Nysa Klodzka
Watershed

Analyses of the Olawa Ruver reveal sigmficant amounts of pollutants (Table 2 1) The phosphorus
concentration m the upper section of the river causes the river to be classified as a Class II stream
mn terms of purity At Ziebice the bacteriological contammations and contents of BOD; and COD
place the stream 1 an unclassified category Classes range from 1-V, with 1 being the most pure

Table 21 Water pollutants mn the Olawa River, 1991 (Source R Korol)

Pollution Indicator (apprlcf;n tppm) Maximmum Concentration
BOD; mg O,/dm’ 200
Phosphates mg PO,/dm? 28
COD-Mn mg O,/dm’ 120
Suspended solids mg/dm’ 750
NH,-nitrogen mg N/dm? 45

Groundwater occurrence and distribution are related to the geology of the gmma In old crystalline
rock areas, such as the regions around Strzelin Hills and the region of the villages of Lubnow and
Gleboka, groundwater 1s confined to the fissures in the hard rock Here, groundwater 1s limited n

quantity and distributed villages of Lubnow and Gleboka irregularly in the crystallne rock areas of
the gmina

Groundwater 1s more abundant throughout the rest of the gmma In the young geologic sediments
and deposits, some of which are covered by loess (a loamy deposit) Groundwater abundance tends
to increase with depth 1n the water-bearing layers of the young geologic materials Although serious

Nonpomt Source Problems im Two Gmunas Page 5



Chapter 2 Background on Gmnas Zi¢hice and Swieta Katarzyna

bacteriological contaminations have been reported for shallow wells, we did not receive any actual
data on groundwater and 1ts contamination

212 Agricultural Considerations

Land use About 80% of Ziebice’s total of 22,000 hectares (ha) 1s used for agriculture Of the
18,000 ha of arable land, 15,000 ha (83%) are cultivated Thus, there 1s a large potential for land
application of agrichemicals and soil amendments m crop production Most of the remaming 3,000
ha or 17%, of the arable land, 1s grassland The largest area of grassland 1s located along the

Otawa River m a 0 5-1 0 kilometer-wide belt that provides a good buffer for surface runoff of
chemicals and sediment

Sixty-one percent of the arable land 1s privately owned About 31% 1s owned by the State The
remamng 8% 1s owned by agricultural associations and by collective farmers

Farm size Private farms are small (Table 2 2) Over 92% of the farms are smaller than 15 ha,
and yet the average private farm size in Zigbice 1s larger than the national average

Table 2 2 Private farm size n gmma Ziebice and m Poland
(Source Reports from EPI)

Ziebice Poland
Farm size, hectares --% of farms--
<7 50 68
7-15 42 26
>15 8 6

Souls Detailed soil surveys were not available Based on general soils mformation, the agricultural
potential of the soils appears to be above average, even high Over one-half of the soils are 1 Land
Capability Classes I-III Class I land 1s optunal for crop production As the class number increases,

the land production potential decreases The Class III designation 1s due to soil compaction as a result
of the higher clay content of the soil

EPI reports that the soils are slightly acid to neutral mn reaction and that they are high n phosphorus
(P), potassum (K), and magnesium (Mg) However, we did not see any actual soil test data
Without detailed soil descriptions, 1t 1s very difficult to assess the susceptibility of the soils to
leaching and to other processes that affect movement and retention of potential pollutants  Soil

characterization 1s an urgent priority in considering nonpomnt source pollution abatement n the
gmina

Page 6 Nonpomt Source Problems in Two Gminas



LEM

Crop production Several field crops are grown in Zigbice The amount of cropland devoted to the
various crops 1s shown m Table 2 3 Cropland m cultivation increased by about 1000 ha m 1993,
probably because economic conditions improved This increase does have negative environmental
implications, however, mn that more land 1s subject to disturbance and to the application of
agricultural chemucals

Table 23 Cropland use, 1989-1993 (Source Gmina agricultural records)

Area, ha

Crop 1989 1990 1991 1992 1993
Winter wheat 2600 2590 2600 2300 2500
Spring wheat 810 962 1100 1300 1800
Winter barley 70 66 80 150 250
Spring barley 975 992 950 900 950
Cereal blend 250 231 450 600 600
Sugar beets 753 900 737 740 728
Potatoes 600 600 650 700 700
Rapeseed 1040 820 550 500 400

Cereals are the predomunant crops grown, covering 70% of the cropland area Of these, wheat, the
main crop, was planted m 47% of the cropland n 1993 The hectarage of winter wheat has
remamned about the same over the last five years, but the hectarage of spring wheat has doubled over
the same period Seeding of cereal blend has also increased The "blend" 1s apparently a mixture
of different cereals that provides the grower a hedge against unpredictable weather conditions Rape
hectarage has decreased over 50% the past five years The amount of other crops grown has
remamned rather stable mn recent years

Crop yields are shown 1 Table 2 4 Data are not available yet for 1993 In general, crop yelds
have decreased smce 1990, primarily because of madequate ramnfall A contributing factor may be
reduced amounts of fertilizer used, a consequence of higher fertilizer costs A study of the nutrient
status of soils used for cropland and the nutrient requirements of crops would be useful Growers
may apply more fertilizer to their crops when they have the money to do so, however, mcreased
applications may be unnecessary or even harmful to the water

Fernlizer use Due to increased cost of fertilizer materials, the amount of mtrogen, phosphorus, and
potassium applied has decreased i the last 15 years (Table 2 5)

Nonpomt Source Problems 1n Two Gminas Page 7



Chapter 2 Background on Gmnas Zigbice and Swieta Katarzyna

Table 2 4 Crop yields, 1989-1992 (Source Gmuna agricultural records)

Yield, quintals/ha

Crop 1989 1990 1991 1992
Winter wheat 42 45 42 37
Spring wheat 38 40 39 30
Winter barley 43 40 40 32
Spring barley 34 42 36 24
Cereal blend 38 38 36 25
Sugar beets 320 280 290 220
Potatoes 175 160 180 120
Rapeseed 24 21 21 18

Table 25 Fertilizer use in 1993 compared to fertihzer use fifteen years ago
(Source Personal communication, gmma agricultural representative)

Annual use (kg/ha)

Fertihizer element 1993 1978 (approx)
Nitrogen (N) 50 100
Phosphorus (P,0s) 30 60
Potassium (K,0) 40 80

The reduction n fertilizer usage presents an excellent opportumty to assess the appropriate levels of
fertilizer recommendations for both agricultural production and environmental protection This point
1s expanded on in Chapter 4 The current application rates appear to be adequate for sustained crop
production of the cereals The current rates of mtrogen, phosphorus, and potassium approximate
the uptake of these nutrients by cereals grown in the gmina (Table 2 6)

Pesticide use Data on use of herbicides, msecticides, and fungicides were not available Several
personal commumcations mdicated that economuc constramnts caused a decrease 1n use smmilar to that

Page 8 Nonpomt Source Problems i Two Gminas
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Table 2 6 Annual uptake of N, P, and K by selected crops for average yield
(Source Gmma agricultural records)

Annual nutrient uptake (kg/ha)

Crop N P,0O; K,O
Rye 50 30 60
Potatoes 90 40 100
Sugar beets 100 60 150

observed m fertilizer use We were also advised that seed treatment 1s the preferred method of insect
and disease control This method has negative water quality mplications n that active chemical
mgredients are concentrated in the root zone and are subject to leaching to the ground water
Another high priority item for data collection by the gmina 1s pesticide usage, 1 € , kinds, application
rates, and application methods

Soul erosion  Soil erosion, both by water and by wind, does not appear to be a major problem
the gmina due to the generally flat landscape, low ramnfall, and wide grassland strips along the Olawa
River Localized areas, however, suffer soil loss and sigmficant consequences associated with 1t
Sediment (eroded soi) immpedes stream flow, clogs streams, and damages the aquatic habitat
Furthermore, erosion 1s the primary means of phosphorus loss to surface water since phosphorus 1s

confined to the top few centimeters of soil and 1s, thus, carried away when the surface soil 1s
removed

Lwestock Ammal production, mainly cattle and pigs, 1s secondary to crop production m Ziebice
The number of livestock by categories 1s shown in Table 2 7 In 1993, 83 % of the cattle and 73%
of the swine were raised on private farms

Although the numbers of livestock are not high, the quantities of waste generated by the livestock
are significant enough to warrant attention 1n a water quality program, which 1s more fully discussed
in Chapter 3 Anmmal wastes are high m mtrogen In several concentrated livestock operations,
mamly 1n the southern part of Ziebice, anumal waste management 1s an important consideration for
water quality

213 Other Nonpomt Pollutants

Domestic wastes, especially household septage, appear to be a major problem in the gmina

The proxmity of Ziebice to the mdustrial region of southern Poland suggests that atmospheric

Nonpomnt Source Problems m Two Gmunas Page 9



Chapter 2 Background on Gmumas Ziebice and Swieta Katarzyna

Table 2 7 Numbers of livestock on private farms in gmma Ziebice, 1987-1993
(Source Gmina agricultural records)

1987 1988 1989 1990 1991 1992 1993

Type of

hivestock number
All cattle 5513 5295 5250 4800 4000 3500 3300
---cOws only 2308 2150 2150 2000 1500 1500 1500
All swine 8752 9358 8000 7000 7500 7500 8000
---sows only 971 1039 900 700 600 700 800
All sheep 2443 1629 1200 1000 700 500 300
Horses 371 319 250 250 150 150 160

deposition 1s possible Also surface runoff from highway and rail transportation 1s likely to contain
nitrogenous components that can move 1 and through the soil

2.2 Swieta Katarzyna

221 Water Resources

Both surface water and groundwater are important m Swigta Katarzyna All of the gmma 1s mn the
Olawa River watershed, the river 1s a Class II stream (Classes range from 1-V, with 1 bemg the
most pure}) Two tributaries, the Brochowka and Szalona, appear to be especially polluted by point
discharges of sewage Unfortunately, no specific data were available

Groundwater ranges from 0 25 m t02 5 m depth below the land surface The average depth1s 0 5
m , which means the groundwater i1s highly vulnerable to pollution The total volume of
groundwater in Swigta Katarzyna 1s estimated to be 357 m’/h

222 Agnecultural Considerations

Land use Swieta Katarzyna contamns almost 10,000 ha Sixty-seven percent of the land 1s arable
and used for agriculture Eighty-one percent, or 5,400 ha, of the arable land, 1s cultivated

Fifty-seven percent of the arable land 1s privately owned while about 37 % 1s owned by the State, the
remawming 6% 1s collective farms

Page 10 Nonpoint Source Problems in Two Gminas
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Farm size Most private farms m Swieta Katarzyna are smaller than 15 ha, which 1s smaller than
the national average Private farms are small (Table 2 8) About 97% of the farms are <15 ha
The private farm size 1s smaller than the national average

Table 2 8 Size of private farms mn Swieta Katarzyna

Swieta Katarzyna Poland
Farm size, ha /A
0-7 84 68
7-15 13 26
>15 3 6

Soils  Although detailed soil surveys were not available, the agricultural potential of the soils
appears to be lugh Over 70% of the soils are in Land Capability Class I-III, with Class I bemg
optimal for crop production (As the class number imcreases, the land’s production potential
decreases ) The potential for soil compaction 1s the cause for the Class III designation Without
detailed soils descriptions, 1t 1s very difficult to assess the susceptibility of the soils to leachmg and
to other processes that affect movement and retention of pollutants As in Zigbice, characterizing
so1l 1s a critical prerequisite to determming NPS pollution solutions

Several soi1l chemical analyses have been conducted to assess the soil fertiity status A summary
of selected analyses and a discussion of them 1s presented m Chapter 4

Crop production Cereal grains are produced on over one-half of the cultivated land Wheat 1s the
major gram crop, grown on about 80% of the land planted to cereal grams Row crops, such as
corn and potatoes, are planted on 15% of the cultivated land

Greenhouse operations are a distmctive feature m Swieta Katarzyna In Siechmice and Lukazowice,
greenhouses occupy almost 28 ha of land on State and collective farms A significant number of
private greenhouses are also operated within the gmma

Yield data for field and greenhouse crops were not available

Fertilizer use Specific data on amounts of fertilizer applied to various crops were not available
Applications of mitrogen, phosphorus, and potassium fertilizers have recently decreased because
fertilizer materials cost more In the 1980s, the average annual application of nitrogen, phosphorus,
and potassium exceeded 300 kg/ha In 1991-92, the amount was slightly over 200 kg/ha The
decrease was even greater on private farms than on State farms

Nonpomt Source Problems in Two Gminas Page 11



Chapter 2 Background on Gmnas Zi¢bice and Swieta Katarzyna

This reduction 1n fertilizer usage presents an excellent opportunity to assess the appropriate levels
of fertilizer recommendations for both agricultural production and environmental protection The

reduced fertilizer usage may be adequate for sustainable crop production This powmnt 15 expanded
on in Chapter 4

Pesticide use Because pesticides cost more now, growers are not applymg them as frequently as
they recently did (personal communications) Data on specific pesticides used, the quantities, rates,
and methods of application were not available The collection of such data should be a high priority

Sou eroston  Soil erosion, either by water or by wind, does not appear to be a major problem m

Swieta Katarzyna, the landscape 1s flat, rainfall 1s low, and grasslands adjacent to the Otawa River
serve as excellent filter strips for any eroded materials

As State farms are privatized, care should be taken to preserve the grassland buffer strips along the
Olawa Ruver so that soil erosion will not become a problem

Lwestock Animal production, principally cattle and pigs, 1s secondary to crop production 1n Swigta
Katarzyna On several large livestock operations on State and collective farms in Blizanowice,
Smardzow, and Siechnice, livestock numbers exceed 1,000 head

Animal waste management particularly with the large operations, 1s critical to water quality We
observed one swine farm where 30,000 liters/day of liquid effluent 1s applied over the ground
Careful calculations need to be made on nutrient loading rates to assure that excessive amounts of
nitrogen are not bemg applied, thus posing a threat to groundwater

223 Other Nonpomnt Pollutants

As the city of Wroctaw grows NPS pollution 1s begmning to threaten its water quality For
example, domestic waste, especially septage from busmess and private homes, 1s a major concern

Atmospheric deposition of chromum from the smelting works at Siechnice 1s a special concern
Although the works are closed, chromium 1s present n a 0 5 km radws from the plant

23 Comparison of the Gminas

Although Zigbice and Swieta Katarzyna are similar mn several ways, mmportant differences will
enable us to address a range of NPS pollution 1ssues The total program that evolves will serve as
a model on NPS measures for other gminas, vowvoidships, and regions

Here are some similarities between Zigbice and Swigta Katarzyna

° the Olawa River 1s the prominent river m both gminas,
® landscapes and soils m the alluvial valleys have similar characteristics,
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L] wheat 1s the major crop, and
] livestock production 1s secondary to crop production

' o pollution of shallow wells 1s significant,
| Here are some differences between Ziebice and Swieta Katarzyna
° Ziebice (222 5 km?) 1s twice as large as Swieta Katarzyna (98 6 km?),

L] population m Zigbice (20,400) 1s almost twice the size of Swieta Katarzyna’s
population (11,800),

L farm size 1s larger mn Ziebice,
®  landscapes are flatter in Swieta Katarzyna, so there’s less surface runoff and erosion
than 1n Ziebice,

o Swieta Katarzyna 1s urbamizing more rapidly, so non-agricultural pollutants are more
significant, and

L] atmospheric deposition of chromum 1s present mn Swieta Katarzyna
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3 NPS PROBLEM EVALUATION

The evaluation of NPS problems m Zigbice and Swieta Katarzyna 1s based on a wide variety of
information sources These sources mclude the background reports by Institute of Environmental
Protection (IEP), field visits to each gmina, the start-up meeting at Regional Water Management
Authority (RWMA), and meetings with the followmng organizations

] Wroctaw Agricultural Advisory Servive (ODR)

L Institute of Environmental Protection (IEP) in Wroctaw

] Agricultural Unmiversity of Wroctaw (AUW)

- Instiute of Soil Science and Agricultural Environment Protection

- Institute of Hydrology and Geoengineering

- Institute of Amelioration and Environment
Institute of Meteorology and Water Management (IMWM)
Institute for Land Reclamation and Grassland Farming (IMUZ)
U S Department of Agriculture/Poland Agricultural Extension Cooperative
U S Environmental Protection Agency Region VII
Volunteers 1n Overseas Cooperative Assistance (VOCA)

Details of these meetings are presented in Appendix 3

One concern m our work, a concern shared by many of the people with whom we met, 1s the lack
of coordmation of and access to data We had very little analytical data to work with Al of the
organizations either have valuable data or know where 1t 1s, but access to and use of the data,
especially integrated use across organizations, 1s a sigmficant problem Despite the lack of analytical
data, we are confident m our evaluations because, mn our considered judgment, the sources mentioned

above are umversally highly qualified and competent Primary sources of data mclude ODRs, EPI,
AUW, IMWM, and the vorvoidship offices

The evaluations are orgamized by major category, such as "agricultural runoff " For each category,
we describe the general nature of the possible problems and discuss general solutions Then, we
evaluate the magmtude and extent of the problem m each gmina

Technical assistance to the gminas U S Department of Agriculture 1s potentially available from

several sources, especially the ODRs (with cooperation from USDA), IMUZ (with cooperation from
U S Environmental Protection Agency), and AUW

Appendix 3 provides more mformation on how these organizations can help

Nonpoint Source Problems in Two Gminas Page 15



Chapter 3 NPS Problem Evaluation

31 Agncultural Runoff

311 Problem

Agricultural fields can be a major source of surface and groundwater pollution because (1) cultivation
ncreases erosion potential and can increase surface runoff volumes, and (2) fertilizers and pesticides
can get into the waters through adhering to sediments and/or by dissolving 1n the water Agriculture
15 the dommant land use in Ziebice and Swigta Katarzyna, so a small per-hectare contribution of
pollution can become a major factor in the total pollution problem

The pollution potential for agricultural fields 1s determined by a combination of natural factors and
farm practices Natural factors that affect the pollution potential of agricultural runoff are soil type,
slope, rainfall pattern, and wind patterns Loose soils, steep slopes, intense ramfalls, and high winds
increase pollution potential Soil and crop management practices can greatly mitigate these effects
through "Best Management Practices (BMPs) BMPs wnclude cultivation across the slope contour,

use of cover crops between plantings, controlled, conservative use of fertilizers and pesticides, and
use of vegetative filter strips along stream banks

Implementing BMPs requires a concerted coordinated effort An infrastructure needs to be in place
to provide grower education and traimng, regular soil testing (see Section 4 1), demonstration and
testing fields, development of improved croppmg practices, and financial mncentives as needed
Forwmnately, many BMPs can be related directly to the farmer’s "pocketbook” when erosion occurs,
the productivity and value of the land drop, fertilizer runoff 1s almost literally "money down the

dran " Demonstration fields showing the benefits of immproved cropping practices can help convince
skeptical growers of the value and benefit of BMPs

312 Gmma Evaluation

Ziebice and Swieta Katarzyna are blessed with natural conditions that mitigate agricultural runoff
problems muld slopes (higher in Ziebice than Swieta Katarzyna), good soils, gentle ramns, and mild
winds  These natural conditions combined with lower fertilizer application rates indicate that
agricultural runoff 1s not a major problem at this ttme However, action 1s needed now to prevent
a problem in the future A major concern 1s that farmers will unnecessarily mcrease fertilizer use
as economic conditions improve A complicating factor 1s the small farm size, which reduces BMP

implementation options increases the number of farms that need to be addressed, many growers need
technical traimng and assistance

3.2 Anmmal Wastes
321 Problem

Ammal wastes (manure and urine) contam high levels of nitrogen and phosphorous For instance,
uncovered manure on the ground can be a significant source of ground- and surface water pollution
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ram will wash the nutrients out, and they will erther seep mto shallow groundwater or run off mto
a stream The problem can be NPS, such as cows roaming in fields and m streams, or 1t can be a
point source problem, such as concentrated anumal operations The problem can shift from pomt to
nonpomt, or vice-versa For mstance, if a concentrated animal operation collects the waste, the
problem 1s point source, then 1f the operation spreads the waste on fields, 1t becomes an NPS
problem

Two key points to consider m the amimal waste problem are (1) the process of feedmng crops to
animals results 1n a concentration of potential pollution, and (2) the total pollution potential of
livestock can easily exceed the human waste potential For instance, the waste from one cow equals
the waste of about 12 people Thus, the concentration of waste can increase the severity of the
pollution problem because the waste can enter rivers and streams 1n a more concentrated form

Moreover, the wastes tend to be closer to people’s homes, causing more severe effects on shallow
groundwaters 1n villages and the nearby surface waters The mitrogen budget analysis in Section 4 2
highlhights the concentration problem

Accepted BMPs for animal wastes mclude storing manure on covered concrete pads or properly
applying manures on fields as fertilizer

322 Gmmna Evaluation

The mitrogen budget m Section 4 2 shows that 1n Ziebice the amimal waste problem 1s potentially 3 5
tumes greater than the human waste problem In Swieta Katarzyna, the quantity of the animal and
human wastes 1s approximately equal These numbers show clearly how mportant 1t 1s for the
gminas to address the animal waste problem Focusmg only on the domestic waste problems would
still leave major potential pollution problems

Indirect evidence of the animal waste problem manifests itself m the high concentrations of nitrogen
m shallow wells in villages, we believe that anumal wastes are a major source of this problem along
with the unsewered/untreated domestic wastes We are also concerned about the proper application
of liquid manures on flelds m Ziebice, the application rates should be carefully exammed with
assistance from the ODR m Wroctaw and/or experts from the AUW

U S Environmental Protection Agency Region VII, m cooperation with IMUZ, has set up

demonstration projects i northern Poland that are targeted specifically at BMPs for manure storage
Information from this project could be valuable to the gmimna governments

33 Unsewered/Untreated Domestic Wastes
331 Problem

Unsewered domestic wastes are an NPS problem because they are dispersed pollution coming from
each household The problem 1s similar to the problems of anumal wastes, with additional health
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concerns from bacteria viruses, and other pathogens There are four basic options to treat domestic
waste safely

1 Install sewers connected to a wastewater treatment plant This classic sarutary
engineermg solution 1s being pursued mn both gminas with the LEM project actively
providing assistance Costs are a major lumting factor, however, especially for small
villages or villages that are far from the treatment plant

2 Install small village sewer systems that go to a common dramn field We see this as
an excellent cost-effective alternative The WODR 1s providing assistance to several
villages m setting up these systems, the gminas should contact their appropriate ODR

main office to obtain information, advice, and financial support for villages where option
number | 1s not feasible

3 Install closed septic tanks that are periodically pumped out and the waste
transported by truck to a treatment plant This option has been tried m both
Gminas, with very little success In our opmuon, 1t 1s unrealistic because of the
problems with ensuring regular pumping and proper disposal of the wastes Relying on
all or most mdividual households to perform this task on thewxr own 1s highly
problematic, especially given the tough economic conditions The admimstrative costs
and enforcement responsibilities are mammoth for this option to work

4  Install open septic systems with a dram field that filters and treats the waste For
this option to work, there needs to be enough land for the drain field, our understanding
1s that most lot sizes in the gminas are too small to support open septic systems

332 Gmina Evaluation

Unsewered/untreated domestic wastes are a major problem in both gminas, especially in Swieta
Katarzyna where only 2,000 out of 12,000 people have proper waste disposal In contrast, more
than half of the population m Ziebice 1s sewered The problem in Swieta Katarzyna could easily
worsen because of the population growth expected soon

Swieta Katarzyna needs to immediately enact and enforce regulations requiring proper waste disposal
for any new housing These regulations could, in the short term, cause some political and financial
problems because they will make construction more expensive Unless legislation 1s enacted soon,
however, pollution problems will render the gmina an unappealing place to live The legislation
could permut options 1, 2, or 4 depending on the situation Option 3 should not n any case be
permitted because of the continuing enforcement burden 1t would place on the gmina admimstration
LEM could help the gminas locate expert assistance for writing and admumster the legislation
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3.4 Atmospheric Deposition
341 Problem

Atmospheric deposition of pollution has been increasingly recogmzed as a major NPS component

Problems mclude acid ram, mitrogen m ramnwater, and heavy metals from mdustrial operations

Sources can be local, such as local mdustries, automobiles, and homes heating with wood or coal

The sources can also be regional, such as many large mdustrial emissions that enter upper levels of
the atmosphere, only to come down later One unfortunate solution to local air pollution has been
to build tall smokestacks, which only shifts the problem from local to regional

Most solutions require national-level action, such as setting automobile exhaust limuts and mdustrial
emussion standards It 1s mmportant to recognize the atmospheric effects at the local level m order
to get a complete picture of the gmma pollution problems

342 Gmna Evaluation

The mtrogen budget m Section 4 2 shows that ramwater 1s a significant source of nitrogen m Ziebice
and Swieta Katarzyna, this source needs to be recogmized mn any nutrient control strategies
undertaken by the gminas The copper smelter n Swieta Katarzyna caused significant local
problems, but 1t 1s now closed We suspect, but cannot confirm, three other possible atmospheric
NPS problems (1) heavy metal deposition from the mming mdustries m southern Silesia, (2)
automobile exhausts, especially lead, and (3) local problems from the heavy reliance on coal for
home heating We encourage further research mto these problems

3.5 Urban/Suburban Runoff
351 Problem

The process of changing from a rural area to an urban or suburban area mpacts the hydrology
(ramfall/runoff characteristics) and the nature of the NPS pollution problems The hydrology
changes because more area 1s impervious, water runs off of roofs, streets, and parking lots mstead
of bemg absorbed mto the ground This increased runoff picks up pollution, such as street litter,
dirt, road particles, and automobile residues The increased flows can scour drainage channels and
mncrease flooding

Solutions to urban runoff are extremely difficult to implement after the problem occurs, 1deaily, the
solutions should 1deally be implemented as the cities grow Urban NPS pollution 1n established U S

cities 1s a major problem Many newer developments have fared much better because they have been
required to mnstall stormwater management (SWM) controls as a condition for development One
prime example 1s that most new, large developments ;n the U S "feature" a beautiful, manmade lake
mn their plans These lakes are not mcluded because of the developer’s love of aesthetics, rather, the
lakes are included to meet local or state SWM regulations because they control flooding and greatly
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reduce NPS pollution problems Smaller SWM basins are common mn smaller developments SWM
1S an unportant 1ssue 1n urban/suburban growth and needs to be mcluded as an mtegral component
in land use planning, zoning, and construction

352 Gmma Evaluation

Urban/suburban runoff does not appear to be a sigmficant 1ssue for Ziebice, especially compared to
the other NPS problems such as animal and domestic wastes

The problem however, 1s very important for Swieta Katarzyna right now, officials expect 600 ha
to convert from rural to residential soon This gmma currently relies on an old German dramage
system that could be easily overloaded with significant growth Three areas of assistance are
required (1) help 1n drafting the SWM regulations in new developments, (2) techmical help m
establishing the hydrologic methods to be used 1n designing SWM controls, and, (3) assistance in
setting up the adminustrative structure for enforcing the regulations LEM could perhaps help locate

resources for the first and third areas, and the Agricultural University of Wroctaw has the techmcal
expertise needed for the second area

3.6 Groundwater Contamination

361 Problem

After pollution enters the groundwater (either from pownt or nonpoint sources), it can then be
considered an NPS of pollution The polluted groundwater can flow mto rivers and lakes, migrate
to other areas, and pollute other groundwater layers Once pollution enters the groundwater, it 18
there for a very long time, groundwater moves very slowly, maybe only centimeters in a year
Groundwater cannot practicably be removed and can be effectively controlled 1n only very limited

site-specific situanions Their long-term nature 1s why groundwater contamination problems should
be given very high priority

3 62 Gmma Evaluation

Contamination of shallow groundwater, especially by nitrogen, 1s alarmingly prevalent 1n both
gminas The problem 1s serious because most villages rely on shallow wells for drinking water We
strongly suspect significant health problems exist because of this contamination, but we could not
locate any data Lack of data 1s a serious concern, and we strongly recommend that both gminas
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mnterview local doctors and health climics 2 LEM could be useful mn locating and providing hiterature
on the health effects of contaminated wells

One solution m both gminas to the drinking water problem has been to build water supply systems
to villages The lack of wastewater disposal systems, however, has meant that this solution has
exacerbated the domestic NPS problem Another solution 1s to drill deeper wells to uncontaminated
aquifers The causes of the contamination must be addressed as officials consider the deeper wells,
or the pollution will be drawn mto these deeper aquifers We believe that the concentrated animal

wastes and the untreated/unsewered domestic wastes are the major NPS problems m Zigbice and
Swieta Katarzyna

*Many studies Iink high mitrate content in water supplies with methemoglobinema ("blue baby syndrome")
The following abstract states the problem very clearly

The contamination of groundwater and rural drinking water supplies by nitrates from
livestock and human excrement, other organic waste, or chemical fertilizers 1s a potential
hazard throughout the world Infant 1llpess and death from mtrate-mduced
methemoglobmmemia 1s probably often misdiagnosed, perhaps as sudden mfant death
syndrome, and certainly contributes to the national mfant death rate statistics A 1950 report
listed 144 cases of infant methemoglobinemia with 14 deaths mn one 30-month period m
Mimnesota  Infant deaths resulting from misdiagnosis of this preventable, treatable
mtoxication were still occurring as recently as 1986 in South Dakota In this state, about
39% of dug or bored wells were unsafe due to high mitrate content, compared with 22% of
drilled wells and 16% of driven wells Properly constructed wells more than 30 m deep are
more likely to be safe  Groundwater concentrations of mitrate may be unsafe for
consumption, and standards are needed to regulate such contamination Such standards could
serve as guidelines and could be enforceable 1 the case of water systems dependent on wells
(From Johnson, CJ and B C Kross, "Continuing Importance of Nitrate Contammmnation of
Groundwater and Wells m Rural Areas," Department of Preventive Medicmne and
Environmental Health, University of Iowa, Iowa City
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4 SELECTED ANALYSES

The following analyses amphfy major ponts n our study The first analysis examines the variability
of soils m Swieta Katarzyna to emphasize the important roles of soil testng m NPS control We
did not analyze soils Zigbice, data was not available, but the results would have been similar and are
not necessary to illustrate the pont

The second analysis begms a nitrogen budget for each gmma The budgets are mcomplete but do
provide a strong basis for our conclusions concerning the significance of the concentrated animal and
domestic wastes 1n each gmma

The third analysis 1s our development of an institutional strategy for addressing the NPS problems
m Zigbice and Swieta Katarzyna These problems need the help, cooperation, and coordmation of
many organizations, this strategy can help prepare the gminas for action

4.1 Soil Vanability m Swieta Katarzyna: the Importance of Regular Soil
Testing

The nutrient status of the soils in Swigta Katarzyna 1s highly variable Over two-thirds of the soils
are rated medium to very high in available phosphorus, an mmportant element mn environmental
considerations Phosphorus contents, range widely, however Eighty-six percent of the sois m
Ozorzyce District test very high whereas only 3% of the soils in Katowice and Lukaszowice test very
high

Potassium and magnesmum have little or no environmental implications, but they are very mmportant
for plant growth The soil levels and ranges are listed i Table 4 1 to demonstrate the high
variability within the gmma They reflect the need for a careful, regular soil testing program
throughout the gmina 1 order to recommend appropriate fertilizer levels to achieve economucally
efficient crop production

The fact that almost one-half of the soils mn the gmina are very strongly acid (pH <4 5) has
significant ramifications regarding the availability of phosphorus Phosphorus 1s unavailable n low
pH systems due to precipitation with wron and alumunum Thus process 1s called phosphorus fixation
As the pH 1s increased, the 1ron and aluminum become less soluble and fixation 1s reduced Thus,
the amount of available phosphorus increases Although the phosphorus fixation process 1s desirable
environmentally, 1t 18 undesirable for agricultural production Most souls at pH 4 5 or less need lime
(CaCQ0;) to reduce acidity and promote plant growth Liming mcreases the pH and, thus, 1t mcreases

phosphorus availability This interaction of so1l acidity and phosphorus availability remnforces the
need for a good soil testing program to monitor phosphorus levels that may change as soils are imed
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Table 4 1 Soil fertihity status in gnna Swieta Katarzyna

--=-% of soils-----
very high high medium low very low
Phosphorus
Average 31 24 23 15 7
Range 3-86 0-62 6-43 0-37 0-55
Potassium
Average 35 16 29 13 7
Range 0-76 3-25 6-46 0-46 0-45
Magnesium
Average 32 25 30 9 4
Range 0-100 0-87 0-65 0-23 0-11
v strongly strongly moderately shghtly acsd  neutral/
acd acid acid basic
Acadity
Average 42 19 10 12 17
Range 0-78 3-33 0-22 2-30 0-54

and their pH values change Changes in pH and, hence, phosphorus availability, occur slowly with
liming  For example, luming 1s recommended only once every three to five years

These general comments stress the importance of nutrient management i water quality evaluation
The comments should not be mterpreted as a umversal recommendation for fertilization and liming
of soils in the gmma Certan soils undoubtedly are not suited for agriculture and, thus, their
nutrient values bias the percentages listed in Table 4 1 For example, many soils in Kotowice are

very strongly acid and very low 1n phosphorus Such soils probably should be omutted n estimating
nutrient requirements for agricultural land mn the gmina

The wide diversity of nutrient levels m the soils mdicates a strong need for soil testing and ferulity
evaluation m the gmma Annual testng should be completed on those farms where phosphorus
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contamumation of surface water and/or ground water 1s likely Testing may be done less frequently,
approximately every two years, where the nisk of water contamnation 1s less likely

4.2 NPS Loads: Preliminary Nitrogen Budgets for Zighice and
Swieta Katarzyna

Nutrient budgeting 1s sumilar to financial accounting except 1t tracks nutrients (nitrogen 1n this case)
stead of money The budget estimates inputs, transfers within the area (gmina), and outputs The
nutrogen (N) budgets n this analysis are mncomplete, but enough of the important processes are
included to show some sigmificant results Completion of the budgets, or at least some of the
remaining critical portions, could help guide action and policy regarding nutrient reduction programs

421 The Nitrogen Cycle on a Grmna Level

Figure 4 1 shows a schematic of the overall mtrogen (N) cycle on a gmma level N enters the gmmna
from three sources (1) fertilizer application, (2) ramn deposition, and (3) "other" sources that include
N from N-fixing plants such as legumes, runoff from outside the gmma, and so on N can then
remain on the land, be absorbed by crops, be converted mnto domestic and animal wastes (manure and
urine), or leave the gmna via food shapped out or surface runoff An important N repository is the
groundwater, which 1s where the N generally stays in the gmina N can be recycled through land
application of amimal wastes or crop residues N pollution occurs when the N goes to the surface or
groundwaters
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Figure 41 Gmuna-level mitrogen level
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4 22 Nitrogen Loading Rates

In Figure 4 1 the solid lines indicate the parts of the cycle for which we have estimates in the two
gmmas These estimates are generated using loading rates, such as kg of N per ha appled as
fertihizer See Table 4 2 for the N loading rates in Ziebice, see Table 4 3 for the N loading rates
in Swigta Katarzyna The amimal and human waste loading rates came from values from various
U S Iiterature that should apply in Poland The fertilizer application rates came from the mterviews
with gmina officials The rain deposition loading rate came from our nterview with Dr Sapek The
size values (ha populations, number of anumals) came from the IEP reports commussioned by LEM

Table 4 2 Nitrogen loading rates i Zigbice

Umt Loading Annual Load
Source Size Rate (1000 kg/yr)
1 Input to Gmina
a Fertilizer 17,765 (ha ag) 50 (kg/ha/yr) 888
b Ram Deposition 22,500 (ha tot ) 15-20 (kg/ha/yr) 338-450
c Other NA NA
Total Input 1226-1338
2 Human Wastes (Pop ) (kg/cap/yr)
Sewered 11,606 3 318-5475 39-64 -
Unsewered 8,760 3 318-5475 29-48
Total 20,366 68-112
3 Animal Wastes
a Hogs 11,000 9 19-14 51 101-160
b Cattle 4,000 34 44-64 83 138-260
¢ Poultry NA NA
Total Ammal Waste 239-420

423 Discussion

In the cases of Ziebice and Swieta Katarzyna, we believe the "other" sources are relatively
msignificant  Under "Fertilizer,” poultry ammmal wastes may be significant and should be readily

Page 26 Nonpomnt Source Problems m Two Gmnas



LEM

Table 4 3 Nitrogen loading rates m Swieta Katarzyna

Unit Loading Annual Load
Source Size Rate (1000 kg/yr)
1 Input to Gmina
a Fertilizer 6,663 (ha ag) 60 (kg/ha/yr) 400
b Ram Deposition 9,857 (ha tot ) 15-20 (kg/ha/yr) 148-197
c Other NA NA
Total Input 548-597
2 Human Wastes (Pop ) (kg/cap/yr)
Sewered 2,000 3 318-5 475 7-11
Unsewered 10,000 3 318-5 475 33-54
Total 12,000 40-66
3 Amimal Wastes
a Hogs 1,800 919-14 51 17-26
b Cattle 490 34 44-64 88 17-32
¢ Poultry NA NA
Total Amimal Waste 34-58

obtamable from estimates of number of chickens i the gmuna The N content of "outputs” 1s
appropriately significant, values for this category can be derived from crop and anmmal sales N
volatilized as ammonia from urme 1§ probably significant The N entermg the groundwater and
surface water are the critical values m measurmg N pollution The completion of the N budgets,
combmed with analysis of stream and groundwater momtoring data, can lead to fairly accurate

estimates of the true N pollution Also, these analyses can be used to formulate priorities for N
control strategies

In both gminas roughly 70% of the N iput comes from fertilizer application and 30% from
ramwater Fertilizer application rates seem reasonable right now, they are about one-half of rates
last decade The ramnwater could be a sigmificant source of N m groundwater and surface runoff in
wet periods and always when falling on surface water itself Further, there 1s a possibility of over-
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fertilizing 1f the ramwater contribution 1s not accounted for

Of concern 1s the amount of N bemng concentrated in human and ammal wastes In Ziebice,
approxmately 30% of the N entering the gmuna 1s converted mnto concentrated wastes In Swigta
Katarzyna, approximately 17% 1s concentrated These wastes are a significant potential source of
pollution they tend to be concentrated where people live and are clearly the reason for hugh mtrate
levels m the shallow wells in villages, nitrate levels n shallow groundwater outside of the villages
tend to be sigruficantly lower

Of further 1nterest are the proportions of concentrated N wastes 11 human versus animal wastes In
Ziebice roughly 70% of the concentrated waste 1s ammal manure In Swigta Katarzyna, 1t 1s split
about evenly between amimal and human wastes Thus, focusmg only on domestic wastes will

account for only 30% to 50% of the concentrated N sources that are of high pollution potential,
clearly, efforts must also focus on anumal wastes

4.3 An Institutional Strategy for Addressmng NPS Pollution in the Odra River
Basin

Nonpoint source pollution needs to be included as part of the total water management strategy in the
Odra River Basin Accomplishing this objective requires the involvement of numerous agencies

because of the complexity of nonpoint source pollution A proposed organizational scheme for
addressing nonpoint pollution 1s shown 1n Figure 4 2

The management entity would mnclude five people who represent sigmificant agricultural and
environmental nterests their job would be to establish policy and oversee 1ts unplementation The
RWMA would assume leadership of the management entity since 1ts mission would be to develop
and admimster the total water management program 1n the region Other members would include
1) the Agricultural Unuversity of Wroctaw, which has a fundamental mission of educating agricultural
specialists, 2) the Voivoidship Center for Agricultural Consulting, the primary source of agricultural
information for farmers and agricultural consultants, and 3) the Institute of Environmental Protection,

the agency responsible for conducting research and investigations on the protection of water
resources

A technical steermng commuttee of 10-12 people would develop and mmplement specific Best
Management Practices (BMPs) for controlling NPS pollution This committee would consist of
representatives from agencies that have the capability to provide techmucal assistance Leadership
of the technical steermg committee would be designated by the management entity

4.4 Recommendations

We recommend that a catchment (watershed) agricultural program be executed to demonstrate the
positive impacts of proper agricultural management practices on water quality To be successful,
such a program would require 1) financial assistance, 2) techmcal assistance, 3) education of
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Management Entity
RWMA
Local AUW WODR IEP IMWM
Govemment
Technical Steering Committee

AUwW GMINA Environmental and
USDA/ES Institutions Agricuitural Representatives

and

Departments

Figure 4 2 Orgamzation for controlling nonpoint source poilution mn selected
catchments of the Odra River Basin

growers, and 4) evaluation These functions and the agencies responsible for them are shown m
Figure 4 3

Fmancial assistance would be provided as mdirect benefits rather than direct payments Tax
mcentives, such as lower assessments and/or lower tax rates for cooperators m the catchment area,
may be provided by the gmma The gmna may also assist with cost-sharing For example, the
grmna could purchase the necessary supplies and equipment, and the grower could provide the labor
for mnstallation and application U S Department of Agriculture-Extension Service will be asked to
provide an agronomy specialist through the Polish/American Extension Project

Organizations providing techmical assistance would address critical, overarching needs such as soil
characterization, soil analysis and recommendations, fertihzer technology, nutrient management,

pesticide technology, pesticide management, tillage practices, livestock management, and water
management

The aim of the education emphasts 1s to heighten public and grower awareness of the NPS pollution
1ssue and to inform growers of BMPs and therr mmplementaion These objectives would be
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Chapter 4 Selected Analyses

Catchment Agricuitural Program

A?:.asrt‘:::e ::;2?;:.1 Education Evaluation
EPA USDA USDA IEP
USDA IMUZ EPA EPA
RWMA EPA RWMA LEM
GMINA GMINA GMINA USDA
IMWM IMWM

Figure 43 Component functions and agencies in catchment agricultural program

accomplished through brochures, news releases, videotapes, grower meetings, agnicultural advisor
groups, agribusiness groups agricultural supply dealers, agriculture teachers, and on-farm tests

Ongowng evaluation would be essential to the program’s success Its technical components include
surface and groundwater monitoring, unplementation of BMPs, and data management Its non-
technical components include surveys of producer behavior regarding water quality and their adoption
of BMPs, and assessment of changes in public awareness of water quality problems, especially as
they relate to agriculture
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5 CONCLUSIONS

These conclusions are based on the data and analyses throughout this report as well as the Best
Professional Judgment of the LEM NPS Team A consistent theme has emerged from our
mvestigations and analyses and 1s remforced and corroborated consistently from all of the reports,
data, and experts

1

The major NPS problems 1 Ziebice and Swieta Katarzyna are the same although they
differ 1n magnitude

untreated/unsewered domestic waste,

ammal wastes,

atmospheric deposition of mtrogen and heavy metals,
agricultural pollution of surface and groundwater,
dispersed solid waste (unknown magnitude),
road/automobile pollution (unknown magnitude),

Specifics related to each gmina and the major categories of NPS pollution are presented
n separate conclusions below Nothing indicates that Zigbice and Swigta Katarzyna
have unusual problems Rather, we feel that thewr problems reflect broader problems
in Lower Silesia (and perhaps throughout Poland) Thus, the remaming conclusions and
our recommendations apply on a much wider scope than on these two gminas alone
Many of the recommendations do, 1n fact, require wider action

The concentrated domestic and amimal waste problem 1s critical and should receive very
high priority Human health, long-lasting groundwater contamination, and surface water
pollution are all affected by this problem

The reduction 1n fertilizer usage over the last 10-15 years has probably mproved the
situation, the previous levels of fertilizer usage appear too high It 1s very important to
provide agricultural traming, soil testing, and extension services soon so that the
problem will not increase with improved agricultural economics

Strong evidence indicates that significant heavy metal contammation from atmospheric
deposition 1s affecting surface and groundwater quality The environmental effects on
surface water quality are documented We have not been able to properly investigate
the groundwater effects durmng this study, but we predict a strong potential for
groundwater contamunation Human health effects could be serious and should be
mvestigated
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Chapter 5 Conclusions

5

Many orgamzations and technical capabilities in Poland, both Polish and American, are
able and, most importantly, willing to work on the NPS-related problems Some
increase 1n resources 1s needed (for example, more and better soil testing), but a very
strong base 15 mn place  All of the agencies and orgamizations that we worked with
recognize the need for better institutional coordination and cooperation

Swieta Katarynza seems to be under great stress from NPS problems, and the problems
could get worse A combmation of pressures includes (1) Wroctaw regarding
protection of the water supply, (2) a significant untreated domestic and animal waste
problem, and, (3) transition to urban/suburban land use, which creates quite different
NPS problems This transition can provide some opportunities for improvement, such

as requiring developers to pay for sewering and treatment These opportunities require
action very soon to be most effective

Zigbice’s problems are more tractable compared to Swigta Katarzyna’s, nontheless, they
require serious attention The concentrated domestic and animal wastes will be an
ongoing problem and may be a serious health problem as well In terms of pollution
to the Otawa river, Swigta Katarzyna 1s fortunate to have most of the river bank in grass
strips, which provide a good pollution filter, especially for nutrients

The problems with domestic waste contamination of shallow wells together with the
general problems gminas are having in getting properly designed waste treatment

confirm that the LEM assistance to gminas in wastewater treatment 1s focusing on their
critical needs
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RECOMMENDATIONS

These two sets of recommendations are based on the LEM/NPS team’s activity and analysis The
first set of recommendations suggests short-term, specific actions that the gmina governments can
accomplish The second set of recommendations proposes comprehensive goals that could be enacted
n various time frames as needs and opportumties for action arise

The teams used the following criteria to develop the recommendations

6.1

each recommendation addresses an mmportant element of the NPS problem,
each recommendation 1s independent of the other recommendations,
practical solutions to problems are emphasized,

Polish resources and constramts are recognized to the maximum extent, and
U S assistance opportunities are identified and proposed

Short-term Action Plan for Gmina Governments

Three specific short-term activities should be undertaken by the gmima governments

1

Pursue human health evaluations related to water supply problems, primarily from
shallow wells The health of gmina residents 1s of paramount importance to the gmina,
so this evaluation 1s essential for understanding the immediate importance and priority
that may need to be placed on the concentrated waste problems One way to approach
this activity would be to interview doctors in the region, specifically asking about
drking water-related problems The mvolvement of the Miustry of Health and other
health professionals would also be mmportant 1n this evaluation

Immediately extend efforts and resources for handling concentrated wastes, mclude
amimal wastes as well as domestic wastes Cite the immediate human health and
environmental consequences of no action Resources include Wroclaw Agricultural
University, RWMA, and LEM These organizations can provide grants, technical
assistance, or tramming U S Department of Agriculture and U S Environmental
Protection Agency projects in Poland may also be helpful, LEM could possibly
coordinate their involvement

Draft and mmplement regulations on new suburban/urban development, especially m
Swieta Katarzyna These regulations can provide finances to offset the costs of the new
development and could possibly help the overall gmina pollution problem, as areas are
developed, they could be transformed from NPS problem areas to environmentally
bemign areas Implementation of land use plans will also help greatly and 1s a necessary
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Chapter 6 Recommendations

first step 1n regulation of development

6.2 LEM/NPS Team Overall Recommendations

1

A mechanism, structure, and process should be organized to unite gmina chients with the
available resources Most of the people we spoke with encouraged this activity The
RWMA seems to be an excellent "home" for coordmnating this effort with LEM
initiating this process by conducting a workshop that introduces clients, agencies, and
issues  Usmg current NPS work as a starting pomt, the workshop could enable
participants to arrive at a consensus for action and cooperation The fostermng of
cooperation between the agricultural and samitary/environmental communuties should be
a key workshop objective Section 5 3 of this report presents a useful preliminary
institutional strategy Zigbice and Swieta Katarzyna would be an excellent pilot for
implementing plans because the work performed n this study as well as the other LEM
activities provide a solid foundation for action Also, these two gminas provide a range

of conditions, problems, and potential activities that will be widely applicable m other
areas

Inclusion of Polish national-level representatives as well as regional and local
representatives would empower the workshop We also suggest mviting the following
organizations to participate in the workshop RWMA, several gminas, WODR, EPI,
HWM Agricultural University of Wroclaw, Institute of Land Reclamation and

Grassland Farming, USEPA Region VII, USDA/Poland Agricultural Extension Project,
MOE, MOAg, MOH, VOCA

Domestic and concentrated animal wastes are a major drinking water public health
concern The Minmistry of Health or other public health agencies should be solicited to

completely clarify the health consequences which, m turn, will clarify priorities and
commitment for action

Increased soul testing and consulting frequency should be supported by central, regional,
and, 1f possible gmina funds The entire region would benefit through reduced grower
costs, improved crop yields, and mmproved water quality The U S Department of
Agriculture 15 already helping 1n agricultural extension (through the ODRs) and could
perhaps provide further help in this specific area Other multlateral help, perhaps

through Poland-Hungary Aid for Restructuring Economies (PHARE) should be
encouraged

Orgamzations need to strengthen their data access, coordination, and sharing efforts
Although Polish techmcal capabilities are excellent, serious weakness mn coordination
and sharing of data 1s hindering 1dentification and resolution of NPS problems The
Danube Enussions Decision Support System (DEMDESS) of the Water and Sanitation
for Health Project can provide a model for development and use of integrated
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mformation for water quality decisionmaking This model emphasizes mstitutional
development as much as technical development The development of an mtegrated water
quality mformation management system such as DEMDESS as part of the process mn
Recommendation #1 would help demonstrate the benefits of such a system Also, 1t
would develop the strategy for overcoming the current institutional barriers

The DEMDESS process has focused on full development in one major basm mn the host
country, with that development serving as the prototype for eventual national-level

implementation The development of DEMDESS 1n the Odra basin in coordination with
the other activities should work quite well

Public education and outreach programs on NPS pollution need to be developed
Because NPS problems aren’t always obvious until they’re advanced, the general
population doesn’t usually recognize NPS pollution or understand its hazardous impact
The public should be educated on NPS problems and issues, especially because the

diffused nature of NPS pollution requires the public to be an mtegral part of the
solution

We recommend the following regulatory actions

® voluntary controls on fertilizer and pesticide m conjunction with recommendation #3
above (based on U S experience, mandatory limits on fertiizer and pesticide
application are difficult to admimster and not very effective),

® some basic regulations, such as restricting cattle access to streams,

® proper facilities and arrangements for disposal of domestic as a requirement when
property 1s sold (this requirement has been followed mn the U S, leading to better
control of mproper waste disposal), and

® regulations on urban/suburban development (there 1s an obvious need for proper
wastewater disposal, but also need for stormwater/urban runoff controls such as
stormwater detention basins)

Polish umversities need to enhance programs on NPS analysis and control
Orgamizations such as the US Agency for International Development, the U S
Department of Agriculture, the U S Environmental Protection Agency, and American
umversities could assist

We strongly recommend that nutrient budgeting be a part of the process for determinng,
on a plant-specific basis, the necessity of such treatment Another strategy that should
be considered 1s "nutrient trading,” m which the pomnt source agencies "trade” a portion
of their expensive nutrient removal processes for the costs of greater NPS controls (such
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10

as better manure storage facilities) Prelimmnary nutrient budget analyses indicate that
nutrient loads from domestic waste can be less significant than other nutrient sources
Requiring nutrient removal at all wastewater treatment plants may not be warranted,
especially given the relatively high treatment costs The 1dea 1s to get maxunum nutrient
reduction for the funds expended This strategy 1s bemg tried in several parts of the
United States, such as the Tar River Basin in North Carolina

Privatizing the large State farms can provide some interesting leverage m certam NPS
control strategies For mstance, vegetative filter strips along stream banks could be a
requirement upon sale of the State fams The total price could be reduced somewhat to
compensate, the value to Polish ecology (and to the Black Sea) could be well worth the
loss of the farm sales revenue Another possible leverage from the State farms could

be using some of the land to compensate private farmers for putting filter strips on their
land

The following areas are especially mmportant for further study or mvestigation

¢ health effects of heavy metals, nitrates, and bacteria in rural water supplies,

e ammospheric deposition of pollutants and therr fate m land, surface water, and
groundwater,

¢ 1mproved basin-wide monitoring, databases and analyses that take NPS pollution mnto

account explicitly,

detailed so1l characterization studies,

e further testing and research on hydraulic modifications and bank filter strips as
options for nutrient control, and

¢ development and provision of sunple ramfall/runoff models under Polish conditions

for use 1n implementation of urban/suburban development stormwater management
control
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LOCAL ENVIRONMENTAL MANAGEMENT (LEM) PROJECT

SCOPE OF WORK

TECHNICAL ASSISTANCE ON NON-POINT SOURCE POLLUTION
IN LEM PROJECT TARGET AREAS IN POLAND

Background

Since February 1993, the Local Environmental Management (LEM) project has been working
with local, regional and national officials and organizations 1n Poland 1n the area of wastewater
management  Specific assessment studies have been completed for 3 local governments
("gminas") and two additional assessments are currently underway These assessments focus
on point discharge wastewater pollution, for which wastewater collection and treatment systems
are planned Four of the five gminas are located terntory overseen by the Wroclaw Regional
Water Management Authomity (RWMA)

However just focusing on point discharge emussions 1n the semi-rural gminas 1n the Silesia wiil
not address the full range of water pollution threats in this area Lessons from US expenience
and experience mn other countries i Central and Eastern Europe has indicated that non-point
sources are a major contributor to water pollution A recent World Bank study imndicated that
"estimates for the rivers draining 1nto the Baltic Sea put the share of non point sources [pollution
from BOD;, nutrients and suspended solids] at a mmmum of 50% "  Non-pownt source
pollution has been the subject of previous efforts by the EPA Region 7 Office i northern
Poland, 1 cooperation with the Baltic Sea Program, with funds from USAID Some activities
to develop traimng matenals and conduct demonstration projects have been mmtiated by EPA
personnel To date all these activities have been focused 1n northern Poland, and not focused
on the potential role of regional or local officials

The LEM project began to focus on non-pomt source pollution in the LEM target area after a
spectfic request was made to the LEM project manager The request for technical assistance
came from the Director of the Wroclaw Regional Water Management Authonity This technical
agency conducts assessments on water and wastewater management 1ssues and assists other
regional officials and local governments to mmplement programs and prepare and execute
mvestments m the sector.

The RWMA requested the assistance of non-point source expert(s) to make an examinat.on of
NPS pollution 1n the LEM target gminas which would supplement the work bemng done on pomnt
source pollution For example, 1n the case of Swieta Kataryzna, this effort would tie m with
a larger, long range planmng for the smaller villages in the gmina for example, which will not
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be served under the first two phases of the latter’s project In addition the effort would tie 1nto
important concerns for the water quality of rivers and streams wn the gmina which serve as the
principal dnnking water sources for Wroclaw

The Regional Water Authonity will thus have a better view of the potential results of the pomnt
and non-pownt source solutions coupled with an analysis of what additional work needs to be
done It 1s likely that a program to address non pownt source pollution will require the
collaborative efforts of the RWMA, gmina admimistrations, agricultural groups, industres, other
technical mstitutions and perhaps other regional agencies While the RWMA will need to
provide the leadership to coalesce such a collaborative effort, input 1n needed on the expernience
in the US, and other parts of (Eastern) Europe LEM resources will likely not allow m-depth
assessment of NPS i all the LEM target areas, nor will they be able to support a full-blown
demonstration effort LEM assistance can, however, provide key techmical mputs and a
framework for RWMA to implement a follow-up set of activiies 1in integrated water /
wastewater management

In preparation for this activity, the RWMA has conducted a special effort to collect relevant NPS
data Arrangements have been made for translation of these data and associated reports into
English for use by the team upon their arrival n Poland

Activities to be conducted:
The US-based technical experts will conduct the following activities

1) Collect and review data, reports and other information on NPS pollution problems and
mutigation strategies in Poland from US sources prior to departure for Poland, and from
Polish sources while m Poland

2) Conduct a brief, basic assessment of the sources, magmtude and extent of NPS pollution
in the LEM target region of southern Poland, based on data provided by the RWMA
These nvestigations should focus on the target LEM gminas, to the extent possible, to
identify principal sources and priorities

3 Briefly assess current NPS-related data availability and data collection / analysis
procedures, assess the need for additional data collection and analysis and outline
required new procedures, if any

4) Provide advice, reports, traimng materials or other information on Best Management
Practices (BMPs) relating to NPS which appear to be useful in the LEM target region
in Poland

5) Assess current infrastructure for program implementation and training on NPS reduction
/ mitigation strategies
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6) Briefly outline a program of action for RWMA n collaboration with LEM target gminas,
and other potential collaborators

7 Prepare a brief field report emphasizing basic assessment and follow-up activities
Prepare a more m-depth report upon return to the USA

8) Provide additional technical assistance 1n the area of NPS pollution mn the LEM project
target areas, or other related activities requested by the LEM Project Manager

Techmcal Expertise Required

This activity will require the services of two US based techmical experts

1) Expert 1 non pomt source pollution assessment, data collection and program design and
evaluation Extensive experience required m the US on non-pont source pollution assessment,
modeling and evaluation of alternative control strategies  Experience m Eastern Europe
required, familianity or experience m Poland preferred

2) Expert in Best Management Practices relating to NPS and program design and evaluation
Extensive experience requured wn the US on techmical and management issues related to

implementation of NPS programs Experience m Eastern Europe required, familianity or
experience 1 Poland preferred

The expert m NPS assessment will serve as team leader

Level of Effort Required:

The estimated level of effort required 1s shown below

In Poland In USA Total

1 NPS Expert 12 days 3 days 20 days
2 BMP Expert 12 days 5 days 17 days
Total 24 days 13 days 37 days

DRAFT ASW November 12, 1993
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1 First Day
0800 - 0930

0930 - 1000

1000 - 1130

1030 - 1050
1050 - 1130

1130 - 1245

1245 - 1345

A DRAFT AGENDA
Non-Pomt-Pollution Workshop
Wroclaw, Poland

Registration

Opening

Drrector, Wroctaw Vowvodship Department Environmental Protection
Chairperson, Wroctaw Environmental Protection Commuttee
Representatives of USAID/Warsaw and LEM Project

Director, Regional Water Management Authority (Wroctaw), Chairrman of the
Workshop

Workshop Coordmator Explanation of Orgamization and Goals of the Workshop
Summary of the Non-Point-Source Pollution Report on Zigbice and Swieta Katarzyna

Exposition of the Report with major Conclusions by Mr Tim Bondehd and Maurice
Cook with representatives of the Institute for Environmental Protection

Identification of three major objectives of Report and of the Workshop

a Description of problems and recommendations for action m Ziebice/Swieta
Katarzyna

b Coordination of NPS efforts mn Poland an orgamzed effort

¢ Effecting, through DEMDESS, an mtegrated data base as a first step

Coffee Break
Question and general discussion

Break out of Workshop Participants mto two groups to discuss the report focusing
on Zigbice and Swieta Katarzyna Orgamze for discussion ammed toward evolving
an NPS remedial action plan for the two gminas

Dmner
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1345 - 1515

1515 - 1545

1545 - 1730

Continue discussions on the two groups noted above Prepare for summary of
conclusions and presentation of action plans

Coffee Break

All participants gather together to hear presentation on proposed action plans from
two groups

Discussion of presentations

Workshop approves action plans for each gmina

End of Furst Day of Workshop

2 Second Day of Workshop

0930 - 1045
1045 - 1100
1100 - 1245
1245 - 1345
1345 - 1530
1530 - 1545
1545 - 1700

Opening Session with all Workshop Participants
General discussion on the two remaming 1ssues of the Workshop and the Report as

noted above, namely, "b" and "c" - breakout of workshop participants mto two

working groups to cover "b" and "c" based on recommendations 1 the Report and
the discussions

Coffee break
Began discussions in the Two groups

Dinner

Contmue discussions ad come to conclusions and recommendations for action plan

Coffee Break

Presentation of the conclusions and recommendations for action plans of the two
groups

Discussion of presentations
Adoption by Workshop of recommendations with any amendments during discussion

Appomtment of a NPS/DEMDESS Steering Commuttee to work with the Director of
Regional Water Management Authority, Wroctaw, to put the action plans nto effect

Conclusion of the Workshop



B MEETING SUMMARIES

The following meeting summaries provide detailed background mformation related to the problem
evaluation, recommendations, and conclusions contained 1 the body of the report

III A Regional Water Management Authority

The Regional Water Management Authority (RWMA) at Wroctaw met with the LEM team
on November 29, 1993, to begmn the NPS activites The Institute of Environmental
Protection (IEP) presented its NPS report Dr Nalberczynski, Director of RWMA, charred
the meeting

® [Introductory remarks by Dr Nalberczynski
We would like improvement in water management, requirements, standards, regulations, land
use planning, etc for agriculture as related to control of NPS pollution We also need to
consider economic issues because agriculture i1s important to economic base of the gminas
under study Our focus now 1s on the gminas of Ziebice and Swieta Katarzyna, but they wiil
be used as "models" for other gminas and for RWMA
® Key pomts of report presentation

- Two reports were given, one each for Ziebice and Swieta Katarzyna,

-1 5,000 scale maps showed land use patterns, general soils classes, etc,

- Study objectives mclude providing information related to NPS problems, specifying
problems as known, not presenting solutions,

- Each report has three chapters

1 General information on the gmina that 1s designed to address external (1€ , the
LEM NPS Team) needs and to describe of the general situations i each gmina,

2 Information that 1s especially related to agriculture, such as crops, number and
sizes of farms

3 Some general conclustons about problems

- One 1ssue 1s that regulation of private farms i1s harder and a greater problem than 1s
regulation of State-owned farms, especially in protected zones,

- Are the gmnas "typical" or "special" cases for agriculture,

- Production details are in the report, and



- Anmmal farms are considered pomt sources

& Key 1ssues

- Could regulations that are developed and applied to certain local conditions also apply

to other gmunas as general regulations, for example, regulations regarding applications
pesticides and other toxic chemicals?

- An alternative approach would be to find different areas and apply different
regulations based on the situation Perhaps we should apply regulations at the village
level since application at the farm level VERY difficult

¢ Questions and remarks

1 Maurice Cook led off with questions/discussion

Dr Cook agrees that agriculture and water quality are often 1n conflict Experience in
the U S has shown that a voluntary system often works best

Question

Answer

What 1s the attitude of farmers m Poland and especially in the gminas we
are working 1n?

The problem seems remote to farmers because 1t’s for the Wroclaw water
supply, they think that maybe only those near the river or in sensitive areas
need regulation Regulation for this situation 18 an art The farmers
currently have no experience 1n land use planmung, public participation, etc

A key element 1s good education wn application of ferulizers, etc

Question

Answer

Is there a local agriculture advisory group?

There are local agriculture advisory groups, but they need support,

information, etc Two advisers are in the gmina, but they need information
and traming

There 1s a Polish-American agriculture extension project with 18-24 American extension

specialists

Answer

Bill Sommers

Have any been m this area?

Yes, 1n 1991 People from Massachusetts and Iowa, came and spent four
months 1 the Voivoidship, we had some contact with them The visits
seemed more "social” than business Also, they were more mvolved with
production than environment

Furst, a key question to address 1s 1f there were a program to ameliorate

NPS pollution based on farmers’ habits, what would be the farmer gain? If there exists
a public information system, there has to be a reason for the farmer to do it Second,
what we need out of this meeting 1s what you want the team to accomplish
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Answer We want strategy for next steps We cannot say right now how complete
the studies are "Next steps" are how to have profitable farms with good
water quality for Wroctaw We want a plan for reducing NPS pollution to
the river

What about the relative effects of pomnt versus NPS pollution, tradeoff between pomt and
nonpomt controls, etc

Answer Don’t mix pomt and NPS issues at this time 1 this study

Professor Nyc of the Agriculture Umversity of Wroctaw  There are two or three
solutions to explore Laws and regulations would be most important Of importance also
1s how to mtroduce new methods of agriculture Agricultural advisers are concerned with
production reductions They are mterested in new structures of land usage, e g , nutrient-
reducing plantings A problem to consider 1s dramage, mproved dramnage leads to
increased production but also to increased runoff Are there structural solutions, e g ,
groundwater retention” A current issue 1s that NPS may be low now due to reduced
fertilizer usage but could mcrease as economic conditions improve and application rates
increase Should there be lmuts on fertiizer and herbicide application rates? There 1s
currently a long-running study of retention of runoff

What would the Mayor and Deputy Mayor of Ziebice want to see out of the NPS study?

Answer Information on laws and regulations for control There 1s a conflict between
farmers and city dwellers and a lack of overall control of the Basm It
should be RWMA, but they have no legal authority at present They are
looking for suggestions mn the meantime and hope to apply USA experience
to the problem The gmna can prepare and apply legal actions m
conyunction with economic actions (e g , taxes), mmplemented via land use
planning/zoning They need the rationale for zomng and need to effectively
communicate 1t to the citizens Ecological education 1s important, the public
1s not aware of the direct relationship between production and pollution We
need to educate young farmers m methods that can preserve water quality
to standards Therefore, they would like agricultural advisers, public
mformation, mformation sources for their agricultural advisers to share with
residents and farmers It 1s a long-term activity, especially considering the
former and current State-owned farms Another problem 1s amelioration,
there are detention basins m western part of the Gmina with lots of weeds
What should be done to improve them? They very much need techmques
for safe application of fertiizers and herbicides Some options to consider
mught be groundwater storage, stream hydraulic modifications, plantings
along stream beds To rerterate, they would like to "reach agreement" on
fertilizer application limits based on soils, groundwater, etc

Feedback by Dr Maurice Cook There 1s a huge need for techmical assistance, € g ,
agronomy, engmeering, etc  Very positive steps can be taken on fertilizer application
because there 1s a real cost savings that accompanies 1t There needs to be a good soils
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testing lab with regular sampling Whatever plan 1s adopted will take time (years) to show
results There 1s a need to educate the public Improvements on the farm benefits all of
soclety, so society should help with the costs

Dr Nalberjinski We would like something positive from the study without going mnto
a "loop" of information gathering, analysis, more information gathering, etc  Two paths
should be considered agriculture practices and hydrologic/hydraulic controls

There will be a conference on the Odra Basin on December 9 Dr Nalberjmnski asked the

LEM NPS team to make a presentation on results and findings at the conference The
team accepted the mvitation

III B Ziebice Gmina

The meeting and field visit to Ziebice Gmina occurred on Tuesday, November 30, 1993, in
the gmna office in Ziebice The participants included the LEM NPS team (Cook and
Bondelid), a translator Mr Cichocki of IEP, and gmina representatives The primary gmina
representatives were Ms Wojtczuk, Inspector for Environment Protection and Water
Management, and Mr Nicieje, Inspector for Agriculture, Land Improvement, Forestry, and

Hunting These two officials often work together and will cover for one another 1f one of
them 1s away

The first topic of the meeting was eliciting the gmina representatives’ professional judgment
concerning major water quality problems in the gmina

Wells and Groundwater Problems Most wells are shallow and many show mtrates and
bacteria contamnation Deep wells have good water

Surface Water Problems These problems occur mainly the Otawa River There used
to be many problems, but 1t 1s better now There were some problems 1n the Otawa such
as strong odors Samples were taken, but did not show problems, they suspect incorrect
sampling techniques (or perhaps madequate analytical procedures) There have no fish
kill There used to be problems with septage discharged to drainage ditches There was
one problem with organic acid containers bemng emptied mnto the river, but that was a one-
tume event The main cause of improvement 1s the farmers are using 50% less fertilizer
now than 1n past years Farmers are using orgamic fertilizers with foliar application One
current problem 1s that seeds are being treated with nsecticides

Monitoring Samples are taken by the Samitary and Epidemiological Center There 1S

no permanent monitoring program The Manager of Water and Wastewater takes monthly
samples at the WWTP

Overview of Agricultural Situation There are fewer cattle now, there were 6,000 cattle m

1987, 4,000 cattle 1n 1993 There has been no change n the pig population They have no
historical data on fertilizer application



Fertillizer application (kg/ha)

1993 15 Years Ago
50 100

P 30 60
40 80

The change occurred about 5 years ago

Crop yields overall (100 kg/ha)

1989 40 5
1992 31
1993 35

[Note the drought m Poland for the last three years has been a major factor in the crop
yields]

Farm trends Around 1989, a lot of young farmers took over and need time to learn There
1s a gradual tendency for weaker farmers to lease lands to stronger farmers A new Act n
1991 was not favorable for farmers to buy land, prices are too high because State farms have
to be bought 1n large blocks The State farms are considered m good condition and provide
a lot of employment New owners of State farms would reduce employment significantly

Price of land 1s about 30 million zl/ha, mmcome 1s about 3-5 mullion zl/ha There 1s not much
farm credit available, interest rates are 40 to 50 percent

Other known NPS problems There 1s 2 mine m a neighboring gmma Untreated septage
1s an mmportant problem Houses discharge directly to ditches, a situation that may also cause
well problems 1n many areas New construction requires closed septic tanks, lot sizes are too
small for open septic tanks They feel current regulations are not adequately enforce septic
disposal, but gmmas have authority to develop adequate regulations The gmina has passed
a resolution that they can fine violators, but there still exists the problem of control and
enforcement They would like to know how they can enforce the regulations

Health problems The threat exists Sometimes people get jaundice

Water supply systems The first water supply system was mstalled in 1978 There are
currently eight villages with systems

Types of assistance desired They are always trymmg to obtamn more mformation and
knowledge Farmer tramming was stronger 1n 1970’s, they would be mterested 1n better farmer
trammg They would be mterested m participating n field trials, etc They have some
technical assistance, for mstance, there will be two lectures m December by the



I C

Samtary/Epidemiological Center on safety Technical assistance should be through the
Mayor they personally are very busy and think assistance should maybe be through the
Center for Agricultural Consulting (ODR) Currently soil samples and maps are done for
each farmer every 5 to 10 years The gmuna subsidies the cost of the soil samples The

samples are analyzed by the Agriculture and Chemical Station in Swidnica There are two
Agriculture Consultants assigned to the gmina

Visit to pig farm This 1s a confined operation with all of the pigs 1n enclosed buildings
The operation has about 1,000 pigs at any given time It 1s a litter-free operation generating
about 30,000 l/day of liquud waste The liquid manure tanks are emptied and spread on

designated fields every two days They rotate the fields used for manure every year Corn
1s grown on the fields

The following requested data was sent to us via fax from Zigbice
There are 28 villages with a total population of 10,207
Water Supply 313 households 1n 9 villages, 1,293 people
No Water Supply 1,200 households with shallow wells

30 households with deep drilled wells

600 households on communal wells

Sewered 60% of people in Henrykow with water supply are sewered
No Sewers 1,537 households, mcluding 750 with closed septic tanks

Swieta Katarzyna Gmina

The meeting and field visit to Swieta Katarzyna Gmina occurred on Tuesday, November 30,
1993, n the gmina office in Ziebice The participants included the LEM NPS team (Cook
and Bondelid), a translator, Mr Cichocki of IEP, and Mayor Zdeb Later in the meeting a
gmina agricultural specialist, Mr Michal Kret, was called in for expert advice

The meeting started with a brief overview of the LEM NPS study objectives and expected
outcomes The Mayor was asked to provide his views on NPS problems m the gmina and to
identify what he would like out of our study

Overall situation (Mayor) NPS 1s very umportant but has received little attention so far,
most attention has focused on pont sources, landfills, and dumps Some work has been done
but the current dynamic situation means most work needs to be re-done The work has been
fragmentary, not the general comprehensive approach that 1s needed From the gmina
perspective, 1t 1s not clear who should be responsible, we need decisions on who should do
what and how Polish legislation 1s mmperfect, and the fact that he 1s posing the question
indicates this unperfection The report by IEP can serve as a basis for starting, 1t indicates
some NPS problems Are these all or most of the problems? Are there other problems?
What priorities, magnitudes, and actions should we establish? There are two type of
problems (1) local, which stay within the gmina, (2) awr and water pollution, which go



outside of the gmma The gmina 1s trying to do something about both types, but the situation
1s still bad and they don’t know how efforts can be speeded up It boils down to what will
1t cost and who will pay?

Sohd waste (Mayor) There 1s no landfill n gmina, so residents have to take solid waste
outside of gmina Most people cannot afford to pay now The Mayor knows no one else will
help them with solid waste, they will build therr own landfill, which will be cheaper for
residents and allow regulation of the solid waste problem The site 1s selected, Polish law
requires careful analyses and siting studies with ongomg momitoring They have been
fulfilling these requirements The current situation 1s that individuals have to have therr own
"contracts" for solid waste disposal Currently, 380 households, more than 60 mstitutions,
and the gmina government have contracts Exact figures on uncontrolled solid waste are
difficult to find, but estimates are that of the approxmmately 2,600 households 1n the gmina,
25-30% have some organized method for disposal

Fmally, the Mayor reiterated that he would like a comprehensive study of NPS pollution

Following the Mayor’s mput on problems, priorities, and desired outcomes, eight specific
areas related to NPS were explored

1 Land use changes The gmina has no land use plan now, but efforts are currently under
to develop one, Mr Czekowsk: of IEP 1s performing the work now The gmina 1s
undergomg a change from agricultural/rural to residential, 600 ha 1s expected to change
from agricultural to residential/commercial soon They need to structure growth to
mclude commercial and industrial use to provide revenue The gmina 1s attractive because
utilities (electricity, water, roads) are available

Another problem 1s that most farms are small, and they feel these farms will need to be
consolidated into larger operations It 1s a social problem concerning what will happen to
these farmers It 1s also an environmental problem because pollution problems are different
for the different sized farms It would be good to identify trends and future problems now

Mr Czekowsk: worked on the land use plan for the gmma, and two options were considered
increase farm size and keep crops the same, or stay with smaller farms and shift to vegetables
and fruits for Wroclaw It 1s difficult because the soil 1s considered "too good" for
vegetables Even before the war, the Germans used the land for beets and wheat Therefore,
change m crops 1s considered theoretical With existing crops, the mummum effective farm
size 15 estimated at 30 ha Also, there seems to be too much machimery for the area bemg
farmed The current thinking for the water-bearing area m the northeast part of the gmina
1s to use the area for parks, recreation, etc Another idea 1s to use the closed smelter site as
a type of "farmer’s market "

2 Unsewered households and septage disposal 2,000 of 12,000 people have sewered
connections or proper disposal Most of the rest 1s discharged without treatment to
ground, streams, storm sewers There are septic tanks but cost of disposal 1s high, so
most people don’t dispose properly The number of contracts for septic disposal 1s less
than 380 The populace 1s very "creative” m disposal methods
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3 Agricultural use of fertihizers Before 1990, 60 kg/ha N, 80 kg/ha P, 120 kg/ha K It
1s probably less now Up until 1990 data was easy to obtamn because fertilizers were
centrally distributed Now 1t 1s a free market They have maps and analyses of nutrient
content of soils for 1989 There will be a study next year to update the data and maps,
funding will be 50% from central government, 50% will probably need to come from
gmina budget Distribution of fertilizers, while decentralized, 1s from a limited number
of outlets so data on overall fertilizer usage could be collected

4 Ammal wastes/manures/slaughter wastes There wastes are not a big problem in Swigta

Katarzyna There 1s very little Iiquid manure, not much litter-free ammmal production 1s
done, and 1t 1s decreasing

5 Storm sewers The storm sewers are an old German system and are separate from the
sanitary sewers There seems to be a lot of pollution commng from them The storm
sewers cover the entire gmina, discharging to dramage canals and then to the river Mr

Kret feels that a combied system would be preferable to treat stormwater along with
sanitary wastes

6 Agricultural advisers The Center for Agricultural Consulting (ODR) has a person n
the gmuna Until recently, there were six people assigned The quality of advice 1s good,
but many farmers are old-fashioned and don’t/aren’t willing to listen Further, there 1s

a big change now that farmers have to sell on the open market, they hope Agricultural
Consulting will help teach them how to sell

7 Farmer orgamizations (¢ g Wheat Growers’ Assoclation) Under communism,
organizations with these types of names were used for political control of farmers
Farmers are skeptical, some farmers are aware such orgamzations are useful, but they
don’t have experience and confidence in how to form them  Some horticultural
organizations were not political and are useful

8 Crop yields These data are available and will be provided

Wroclaw Vorvoidship Agricultural Advisory Service (WODR)

Key Contact Ms Ewa Mankowska Director of WODR

We met twice with the WODR, the first meeting was not long enough to cover all of the
topics The ODRs have a very mmportant role n agriculture NPS pollution and should be
considered an mmportant partner We learned (and confirmed) much of the information
concerming the overall agricultural situation ;n Lower Silesia during our visits They are
performmg many activities that parallel and complement other pollution control activities

The WODR was re-organized m 1991 and seems well funded by the MOAg They currently
have 150 employees mn three departments (1) information/education, (2) economics, and, (3)
farmer consulting They maintain databases on agricultural prices and markets, produce
magazines, videos, pamphlets, workshops, lectures, etc  WODR has mne district offices that
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correspond to the pending re-instatement of the Poviat level of government They work
closely with individual farmers and have representatives mn all of the gmmas The ODRs have
received significant assistance from the Polish/American Extension Project (U S Department
of Agriculture Extension Service)

The Center for Agricultural Consulting focuses on helping farmers set up business plans for
obtaming loans from banks The current mterest rate runs 24-36 % for farm loans In the last
three months, they have set up 564 busmess plans They mamtamn databases on crop prices
and markets They also advise on fertilizer and herbicide application rates, this information
1s an essential part of the busmess plans The Center charges a 1% fee for preparation of the
plans, commercial orgamizations typically charge 10% The 1% fee 1s charged to promote
use of the plans and prevent abuse of the service

The Agricultural Economics Department has been working on mvestments m environmental
protection, mcluding introducing small wastewater treatment plants m villages for domestic
and anmimal wastes They are currently workmg with the village of Katy Wroclawskie on a
model treatment plant The village has a population of 450 They are looking for a design
agency and in getting grants and soft loans for the plant(s) They expect the system to be four
or five biological/root treatment ponds The work will be cooperative with the village
residents performing much of the labor Other research includes meat markets, farmer
attitudes, agricultural equipment/costs, control of road pollution by planting bushes along
roads

The Marketing and Promotion Department 1s mvolved m promoting local wastewater
treatment They do not consider themselves in wastewater treatment, but as marketers they
saw a big need and felt they had to try to fill it For example, they orgamzed a 2-day
semminar/fair/exhibition on wastewater treatment The target was the gmimna officials, who
were preparing budgets, they wanted the officials to have mformation for budget purposes
This year, there 1s no fair because they cannot compete with the Poznin eco-fair

Mr Targosz, the Marketing and Promotion Department head, feels that local officials are
often building wastewater treatment plants with "decisions bemng made by lawyers mstead of
engmeers " There 1s a lack of coordination The voivoidships have grant funds, but no
mechanism for proper allocation of grants They have offered to help gminas review plans
and proposals, but they have had no takers so far There 1s no obligation for gmmas to get
independent evaluations, and Mr Targosz thinks a lot of companies are taking advantage of
the situation, there is a clear need for techmucally sound, solid solutions The Department
would be happy to cooperate with LEM

The WGD Department (Rural Household Management) has 11 specialists working throughout
the region They are currently focusing on

1 alternative mcome sources, such as agri-tourism, production of health foods,
"environmentally correct” gardemng, and

2 health, food, and nutrition, mcluding improved samtary conditions and improved
village aesthetics They recently provided about 500 farmers with complete physicals,
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the data 1s bemng used for assessment of rural population health Lots of serious
diseases were found including diabetes heart disease, cancer, hearing and sight
mmpairment The general conclusion 1s that rural health 1s poor Many farmers have
gotten treatment as a result of the physicals The connection between water pollution
and health 1s a new area for them, they are promoting measures to 1mprove water
quality

IV B Institute of Environmental Protection in Wrocltaw (IEP)

Key Contact Dr Janusz J Przewlocki

The TEP 15 under the Mimstry of Environment The Wroctaw 1s one of three IEP branches
in Poland The headquarters (140 people) m Warsaw 1s concerned with all aspects of
environment soil, air, landscape, water The Gdansk office ( ~ 40 people) 1s concerned with
sea and coastal 1ssues The Wroctaw office (~40 people) 1s concerned with water and land
use planning They have had large staff and funding cutbacks 1 the last few years Before,

all of thewr funding came from the central government, now they get 10% from central funds
and have to contract out for the remaimng 90%

There are three departments in the Wroctaw office

1 The Land Use Planning Department 1s concerned with developing ecologically sound land

use plans They frequently contract with gminas (e g , Niemice and Swigta Katarzyna)
to develop the land use plans

2 The Water Protection Department 1s concerned with water management, water quality
modeling, water balances, streams and lakes, planming protected zones around lakes and
industrial plants and biological monitoring They have computer systems and databases
for water management They frequently cooperate with the voivoidships In the mud-
1980s they developed water management plans for all of Poland, mcluding water quality
modeling, wasteload allocations, treatment levels, and predictions of water quality under
different plans The work was based on 1980s laws There are different standards now
on November 5, 1989, new standards were adopted using discharge standards mnstead of
water quality standards Sensitive waters, such as small streams, national parks, and
water supply areas, can still require standards based on receiving water quality In 1987-
1988, they prepared a national environmental protection plan covering all media and
included costs Two years ago, they developed a master plan for the Odra Basin
comjunction with the Institute of Meteorology and Water Management Several scenarios
were modeled The LEM/NPS team were given a paper published as a result of that
work, 1t has some very interesting and relevant analyses of heavy metals problems
including estimates of point versus nonpoint source contributions Their analyses mdicate
that most of the heavy metal pollution in the Odra river basm 1s coming from NPS

3 The Wastewater Technology and Solid Waste Branch 1s concerned with treatment

technologies, including nutrient removal and sludge They have performed a review of
many of the common treatment plant designs in Poland and have found many deficiencies
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The LEM/NPS team received a copy of their report (in Polish) This document could be
very useful reference work for future wastewater assistance tasks

C Agrcultural University of Wroclaw (A

Key Contact Prof Dr Jerzy Kowalski - President of AUW

We had three separate meetings with these divisions of AUW

1 Institute of Soil Science and Agricultural Environment Protection,

2 Institute of Hydrology and Geoengimneering, and

3 Insttute of Amelioration and Environment

The umversity seems quite active in research and teaching in many of the areas directly
related to the NPS problems, there are easily a dozen departments n AUW that directly
relate The key word "environment" shows up a lot Dr Kowalsk: 1s imnterested m outreach
and application as well as U S assistance One specific area of assistance he mentioned 18
1n agricultural economics, most of the faculty 1s tramed m the "old" economuc system and he

would like to strengthen the university mn the "new" economic systems

Some of the areas m which the university has valuable expertise and knowledge related to
NPS pollution include

1 ramfall/runoff,

2 erosion,

3 stormwater management control,

4 sewerage and wastewater treatment in rural areas,

5 soi1l science,

6 construction and maimntenance of hydraulic structures for control, mcluding ponds,
dramage ditches, and water storage/control mechamsms,

7 groundwater pollution, and
8 soils contamination, including heavy metals

Dr Kowalski feels the problem of coordmation 1s very difficult, one data bank for all would
be excellent

One specific area of mterest 1s that the Institute of Soil Science has funds for research m
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Lower Silesia and would be nterested 1n a cooperative project with a gmina such as Ziebice
or Swigta Katarzyna

Other key points from our meetings imclude
1 detailed soils maps are in Voivoidship offices,

2 more than 50% of Polish soils are acidic, Swieta Katarzyna soils, which are not
acidic, are among the best mn Poland,

3 they have a small experimental watershed (~40 sq km),
4 they possess hydrologic data for Lower Silesia,
5 health problems due to environmental pollution have not been studied m the Wroclaw

area (the problems have been studied 1n the Krakow and are sigmificant, we can expect
the to be significant in the Wroclaw area),

6 large slaughterhouses are probably a big pollution problem, (the Faculty of Food
Processing may have information), and

7 problems from channel scouring in the Odra are due to poor hydraulic management,
e g, locks

IV D Institute of Meteorology and Water Management - Wroctaw (IMWM)

Key Contact Ms Rafalina A Korol, Head of Department of Surface Water Momtoring

Ms Korol’s department 1s responsible for momtormg of all surface waters in Poland They
have three major programs

1 momtoring of boundary waters 1n cooperation with border countries 57 sites,
parameters vary depending on the bordering country They coordmate results with
the border countries In the case of discrepancies, they "negotiate” results, usually
being able to come to agreement on reasons for discrepancies on technical bases

2  special momtorimg at main pomts—20 sites, one sample per week, 52 parameters
including flow Results are published every 10 days to two weeks

3 360 sites on 21 rivers sampled twice per month, including flow
IMWM analyzes river profiles, comparing results to standards and classifying the waters into
the three water quality classes They also have regional and local monutoring paid for by

voivoidships based on need, priumarily on smaller rivers

The main function of the monutoring 1s evaluating Poland water quality, comparing year by
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year Changes are evaluated for cause A report on status of Polish waters 1s published every
year for the national government

Pomnt source emissions are supposed to be momitored by the voivoidships, but it 18 very
inconsistent and not very systematic The river monutoring network 1s set up to sample before
and after major pomt sources so IMWM can evaluate effect on water quality

The IMWM maintams databases of all of therr data The data seems well orgamzed and
would be highly useful for many purposes Poland has a standard river kidometer network,
which 1s important for properly mtegrating river data There 1s a problem 1n sharing the data
because 1t 1s owned by the Minstry of Environment, specifically the State Inspectorate of
Environmental Protection in Warsaw, and they must give permussion for dissemmation They
cooperate closely with the IEP

The IMWM 1s a key player 1n water quality data and analysis, and their cooperation and data
1s essential 1n water pollution abatement

Institute for Land Reclamation and Grassland Farming - Warsaw (IMUZ)

Key Contact Prof Dr Andrzej Sapek, Leader of Department of Soil and Water Chemustry
John Ragland of U S Department of Agriculture accompanied us on our visit with Dr Sapek
Dr Sapek 1s working closely with USEPA Region VII His views were very helpful mn
clarifymng many pomnts

Dr Sapek believes that a major weakness i the approach to water problems m Poland 1s 1ts
focus on industrial and domestic wastewater, $4 billion, mostly on these sources Ammal
wastes are actually a major source and needs to be actively addressed along with the industrial
and domestic wastes, there 1s an "artificial separation” between pownt and NPS based on
occupation (NPS=agriculture, PS=samtary engineers) He sees this as a good tmme for
brmgmg the MOE and MOAg together because the respective Ministers agree and have been
meeting and sharing

Some technical comments from Dr Sapek include

1 pig farms and liqud manures are a big problem (ammoma volatilized from urine 18
considered the mam source of ammoma m the atmosphere),

2 there should be a national program for water protection,
3 ramwater contams ~ 15-20 g N/ha/yr, mostly ammorua,

4 biggest pollution of wells occurs where central water supplies exists,

5 the largest farms should be approached since they are the biggest contributors,
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6 they must help farmers better use ammmal wastes as fertihzers, since fertilizer 1s
expensive,

7 ~20% of pollution to Baltic 1s from human/domestic sources, and
8 "blue baby" syndrome exists in Poland, the MOH blames 1t on carrots

The IMUZ contact 1n Wroctaw 1s Dr Cebula at 67-80-92 or 67-80-91 He speaks English

and 18 working on village wastewater treatment We did not have an opportunity to follow
up with Dr Cebula

Polish/American Extension Project (USDA_Extension Service) - Warsaw

The Polish/American Extension Project was mtiated 1n 1991 as a cooperative effort by the
U S Department of Agriculture and the Polish Miustry of Agriculture Dr John Ragland

1s Director of the Project The principal aim of thus effort 15 to restructure and revitalize the
agricultural advisory service (ODR) i Poland

The procedure to date has been to have American teams of Extension specialists locate in
selected ODRs for six-month stays So far 19 of Poland’s 49 ODRs have hosted American
workers The Mmistry of Agriculture has made a strong request for the Project to be
extended long enough for teams to work m most, 1f not all, provinces

American Extension specialists have helped the ODR Advisory Service mmprove its skills
farm management business planming, the formation and maintenance of advisory councils,
and collaboration with agriculture vocational schools and universities

The Project has mitiated several new programs n 1993, namely development of the National
Advisory Council, Advanced Business Planning System, International Trade and Investment
Assistance Project Impact on Women, and Youth (4-H) Education

We met with Dr John Ragland, who heads the program for USDA, m the Mimstry of
Agriculture buillding in Warsaw Dr Ragland suggests that we bring the relevant parties
together and get them to decide how to work together (see our recommendation #1) He

thinks 1t 15 important to get LEM, EPA, and USDA working together, and we may need a
full-time person to accomplish this

Dr Ragland’s opimon of Polish agricultural sector 1s that there 1s a strong base of techmical
support and the USDA work 1n Poland gets quickly assimlated and used There are ~ 1,000
agricultural technical education schools 1n Poland with good people and strong programs

Other "leads" suggested by Dr Ragland

1 Anne Bellows from Rutgers, program coordmator for the Local Democracy m Poland
project,
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2 Dr Halma Burzynask-Chitasombat, USAID program Director for the Foundation n
Support of Local Democracy,

3 the Environmental Health Institute mn Katowice (Richard Skarbek mm MOE 1s a
suggested contact person),

4 "Pilot Report on Pollution and Contammation of Agricultural Land, Food Raw
Materials, and Food m 1989," a synthesis report (we have a copy of the cover page
(1 Polish) and the first few pages translated into English)

USEPA Region VII

Key Contact Susan Gordon, Assistant Regional Admimstrator for Policy and Management

USEPA Region VII (Kansas City) 1s working with Towa State University and IMUZ on a
three-year project Poland with the following objectives

1 demonstrate environmentally and economically sustamable technologies and land
management 1n the agricultural community,

2 foster environmental education in rural communities, and

3 promote development of infrastructure and public policies to support sustainable
technologies

Therr work includes setting up demonstration projects, conducting "field days" for outreach,
and working with the Miustries of Agriculture and Environment on policy promotion In
discussions with key contacts and 1 a meeting m Warsaw (they happened to be 1n Poland at
the same time), we discovered much mutual mterest Their work fits in well with the NPS
Team efforts, and especially with the conclusions and recommendations we are reaching

USEPA 1s very mterested m cooperating and coordinating with us, as are we with them

They are very interested 1n assisting in future efforts

Two key areas where EPA can assist 1s therr collaboration with IMUZ and therr work with
central government officials The central government policy activities can be very helpful in
getting central government involvement 1n regional LEM activities

Volunteers in Overseas Cooperative Assistance (VOCA)

Key Contact Carl Hammerdorfer, Country Representative for Poland Nma Mejer 1s the
USAID Manager in Warsaw

VOCA 1s a private, non-profit mternational development orgamzation providing high-level
techmical volunteers for short-term assignments They are currently providing assistance to
Polish agricultural and agri-business enterprises The structure 1s fairly flexible, and they
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have recently started work in environmental areas related to agriculture VOCA work in
Poland s funded primarily by USAID

VOCA'’s flexible structure emphasis on agriculture, and recent interest in environmental
topics makes them a potentially valuable "partner” in NPS problem-solving We met with

Mr Hammerdorfer n Warsaw, and he has expressed a strong interest m bemng mcluded m
future efforts
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Appendix 4 NPS Workshop

Introduction

The LEM NPS study has identified serious pollution problems that have sigmficant
ecological/environmental consequences as well as potentially serious public health ramifications The
study also identified many resources and orgamzations, both Polish and American, that are erther
active m addressing the problem or could become active A NPS workshop will be mvaluable i
bringmg these resources together to actively address the NPS problems

The detailed design and schedule should be left to experts in workshop planmng This appendix
presents our primary 1deas for guiding the NPS workshop, including our suggestions for the purpose,

participants, objectives, and primary working groups This report should be considered the starting
pomnt for the workshop

Purpose of Workshop Bring Polish and American resources together to better focus efforts at
addressing the serious NPS problems, with special emphasis on

1 Description of problems and recommendations for action 1n Ziebice and Swieta Kataryzna
2 Coordmation of NPS efforts in Poland as an orgamzed effort

3 Effecting, through DEMDESS, an ntegrated data management system as a first step
mproving data coordmation and access

The Workshop will be held m Wroclaw, hosted by the Regional Water Management Authorithy
(RWMA), which has been the center of activities to date  Wroclaw 1s an 1deal location, because the
regional organizations, and several of the national-level orgamzations, are located in Wroclaw

Workshop Participants  The following organizations, with key mdividuals noted, are identified
the LEM NPS report as important "players” 1n addressing the Polish water quality problems

1 Regional Water Management Authority (RWMA) - RWMA 1s the primary Polish facilitator
of the NPS study and will serve as the host and central coordinating organization for follow-
up activities The RWMA has a watershed perspective, and this approach 1s an essential
orgamuzing principle for addressing water quality problems

Key Contact Mr Nalberczynski

2 LEM (Bill Sommers, Tim Bondelid, Maurice Cook) - LEM 1s the USA sponsor of the NPS
Workshop LEM has been the USA project spearheading the work to date, and 1s the key
American project "on the ground" 1n the region

Key People William Sommers, Maurice Cook, Tim Bondelid
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3 Gmina representatives, especially from Ziebice and Swieta Kataryzna The Gmunas are the
primary action level for addressing NPS problems The Mayors should be consulted for
specific staff participation in the Workshop

4  Wroclaw Agricultural Advisory Servive (WODR) - WODR 1s actively mvolved in several
aspects of the NPS pollution problem, especially providing technical and business advice to
farmers They are also active in helping villages with low-cost waste treatment alternauves,
providing medical checkups, and trying to mitigate road pollution Ewa Mankowska, and/or
two other staff members, should be mcluded n the Workshop A representative from the
Agriculture Economics Department working with the village waste treatment projects should
be invited, on advice and consent from Ewa Mankowska Also, the local ODR staff
Ziebice and Swieta Kataryzna should perhaps be wmvited, since they will be the direct
contacts and "activators" of gmina-level action plans that include the ODR

Key Contact Ewa Mankowska A E , Director
ul Zwycleska 12
55-033 WROCLAW
tel 67 58 12

5 Institute of Environmental Protection Office in Wroclaw (IEP) - The IEP performs data
analysis and modeling of water quality and 1s currently working with Swieta Kataryzna to
develop the gmma’s land use plan Another relevant activity in [EP has been reviews of
the waste treatment technologies currently available in Poland Dr Przewlock: will be an
unportant contributor to the NPS Workshop, he should be asked to recommend one or two

other representatives of IEP to attend the Workshop m addition to himself, or if he cannot .
attend

Key Contact  Dr Janusz J Przewlocki, Head
ul Wystawowa 1
51-618 WROCLAW
tel/fax 0712548

6 Insutute of Meteorology and Water Management (IMWM) - The IMWM 1is the primary
water data collection and analysis organization in Poland They possess most of the surface
water quality data needed for the mitial implementation of DEMDESS Ms Korol attended
the DEMDESS Regional Workshop in Budapest, and her presence at the NPS Workshop
will be very mportant for moving forward on the data access and coordination problems

Key Contact  Rafalina A Korol, M Sc
Head of Dept of Surface Water Momtoring
Parkowa 30
51-616 WROCLAW
tel 21-66-06
fax 21-99-91

7 Institute for Land Reclamation and Grassland Farming (IMUZ) - IMUZ 1s working with
USEPA Region VII on the NPS demonstration projects Dr Sapak 1s one of the clearest



thinkers regarding the total pollution problem in Poland and his presence will bring a
valuable perspective, both techmically and institutionally, to the development of solutions
In addition to Dr Sapak, Dr Cebula of the Wroclaw office of IMUZ would be a valuable,
mor local, participant

Key Contact  Prof Dr Andrzej Sapak
Leader of Dept of Soil and Water Chemustry
05-090 RASZYN
tel (22) 56 05 31
fax (2) 628 37 63

Dr Cebula
IMUZ, Wroclaw
tel 67 8092

67 80 91

Umted States Department of Agriculture/Poland Agricultural Extension Cooperative (USDA)
- USDA 1s very active m working with the agricultural community mn Poland, priumarily
through the ODRs It 1s important to bring this valuable USA resource mnto the solution
Dr John Ragland 1s n charge of the USDA program in Warsaw, his presence at the
Workshop will be very useful i helping to coordmate USA resources

Key Contact Dr John Ragland
Warsaw

USEPA Region VI (USEPA) - USEPA 1s working with IMUZ and the Center for
Agricultural and Rural Development of Iowa State Umversity (CARD) on the Poalnd
Agriculture and Water Quality Protection Project The USEPA project 1s active
addressmg agricultural NPS problems in Poland, mncluding demonstrating the proper
methods for handling and storing manure USEPA has expressed strong interest m
cooperating and coordmating with the LEM NPS activities Susan Gordon of USEPA 1s
charge of the project The other key people on the project are Walter Foster of USEPA,

Aziz Bouzaher of CARD, and Stanley Johnson of CARD Invitations should be directed
through Susan Gordon

Key Contact  Susan Gordon
Office of Policy and Management
Assistant Regional Administrator for Policy and Management
USEPA Region VI
726 Mmnesota Avenue
Kansas City, Kansas 66101
tel (913) 551-7040
fax (913) 551-7863
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Aziz Bouzaher

Stanley R Johnson

Center for Agricultural and Rural Development
578 Heady Hall

Iowa State Unuversity

Ames, Jowa 50011-1070

tel (515) 294-3133

fax (515) 294-6336

Volunteers In Overseas Cooperative Assistance (VOCA) - VOCA 1s a flexible means
for getting USA experts mvolved 1n helpmng Poland, primarily n agriculture VOCA
has recently

Agricultural University of Wroclaw (AUW) - The AUW 1s active m teaching and
research 1n many of the mportant areas related to NPS problems Prof Dr Jerzy
Kowalski, Rector of AUW, presented a clear vision of the future role of AUW m
helping solve Poland’s pollution problems, he absolutely should be invited, and his
advice and cooperation concerning AUW Workshop participation 1s essential ~ Mr
Nalberczynski should also be consulted concermng AUW participation  Prof Dr
Tadeusz Chodak would be a particularly valuable participant  Staff from other
departments could be mvolved 1n the Workshop, mcluding

& Institute of Soil Science and Environment Protection
® Institute of Hydrology and Geoengineering
® Institute of Amelioration and Environment

Key Contact  Prof Dr Jerzy Kowalsk:

Rector

Agricultural University of Wroclaw
ul Norwida 25

PL, 50-375 WROCLAW

tel 22 44 18

fax 22 48 49

Prof Dr Tadeusz Chodak

Insutute of Soil Science and Agricultural Environment Protection
Agricultural Umiversity of Wroclaw

ul Grunwaldzka 53

50-357 WROCLAW

tel 20 56 04

Voivoidship Representatives - The Voivoidships are an mmportant source of resources
for the gmuas We did not meet any Voivoidship representatives, so Mr
Nalberczynsk: should be consulted concerning who would be best to mvite

SN
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USAID Mission, Warsaw - Andrezej Pecikiewicz of USAID 1s providing approval,
support and encouragement for USAID resources to be used for the NPS study and the
Workshop His participation should certamly be requested and encouraged

USAID Water and Samtation for Health Project (WASH) - WASH has lead the
development of DEMDESS and will be able to provide follow-up support for
mplementing DEMDESS 1n Poland Mr James Taft of USAID 1s i charge of the
DEMDESS project and his participation m the Workshop would be very helpful m
allocating and coordmating WASH resources Tmm Bondelid of LEM 1s also the
prmmary techmical developer of DEMDESS for WASH and will provide the technical
follow-up support

Key Contact Mr James Taft
USAID
EUR/DR/ENR, Room 4440 NS
320 21st Street, N W
Washington, D C  20523-0053
tel (202) 647-7062
fax (202) 647-6962



Workshop Objectives and Outcomes

The following key objectives and outcomes should be used as a guide by the workshop designers

1 Agree on

® What 1s known about the total pollution picture, what 15 known about NPS

® What 1s not known about the pollution problems and how to address

2 Idenufy

® Currently available resources for addressing NPS pollution

® Future resources

® Key players, roles they can/should play

® Actions that can be taken now and specific things that have to happen to take those
actions

o [Institutional and technical roadblocks

3 Actions

® Prioritize action items, dentifying lead and key players for each item

® Develop an action plan with specific activities for each player, time frame, roadblocks,
predicates

Action Levels

Gmina
[Poviat]
Voidvoidship
Basin
National

® Set up a ime and place for follow-up meeting(s)

Suggested Working Groups

We see four distinct areas in which to focus efforts These areas can be addressed by setting up
separate workimng groups erther m the workshop and/or as an ongoing activity after the workshop
It 15 important that these working groups regularly cooperate and coordmate with each other'

~4
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Data Management and Coordination

Key 1ssues mmplementation of DEMDESS, where should the primary technical "home" be
for DEMDESS, who are the primary "clients" for DEMDESS application, strategy for
mmplementation of DEMDESS, where 1s the primary data for DEMDESS

Key participants IMWM, [EP, RWMA, WASH, AUW, ODRs, Voidvoidships

Traming, Education, and Information Sharing

Key 1ssues Current resources, overlaps m activities, coordmation of activities, needed
activities not bemng addressed and how to address them

Key participants  ODRs, gminas, AUW, IMUZ, EPA, LEM, VOCA, USDA

Technical Issues

Key Issues wastewater treatment technologies, BMPs, evaluation of pollution magnitudes,
health effects, modeling/prediction

Key participants RWMA, IEP, IMWM, IMUZ, AUW, LEM, EPA, WASH
Policy and Institutional Issues

Key 1ssues Baltic Sea Convention, environmential protection strategy, economic
development, nstitutional conflicts and roadblocks

Key participants RWMA, Minstries of Environment and Agriculture, EPA, USDA,
LEM, gmmas



