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Abst ract

The main purpose of this paper is to present and characterise the nost recent
statistics (as of 1998) on use of water resources, especially on an aspect of
wat er wit hdrawal and waste water discharges, which is obtained fromthe
statistical surveys conducted by Central Statistical Ofice of Poland (CSO.
At the beginning of this paper, scope of subject matter of statistical
surveys and general structure of carrying out themwere outlined. In addition
to that, the state of adjustment of Polish statistical surveys in the field
of water use to the European Union standards was al so di scussed in general

The results and statistical analysis of the materials contained in the
statistical surveys on water and waste water for 1998 present a conprehensive
and accurate picture of Polish water use in this year

The above paper provides only an extract fromthe nost actual statistics on
wat er use in Poland fromthe point of view of pressure on water resources
according to the schenme: pressure — state — response.

Prepared by Katarzyna Wardak.

GE. 99-
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l. Backgr ound

1. Poland is one of the relatively small nunber countries which have for
decades col |l ected huge anmounts of statistical data and neasured results,
covering the nost inportant environnental quality paraneters.

2. In attenpting to nmeet the information users’ expectations, the studies
whi ch assess the state of the environnment nore and nore often apply nethods
of presentation based on the schene of pressure - state - response. In laying
out this paper, the first element of this scheme - pressure was only
di scussed and characterised in detail. In other words, a good deal of
attention was paid on presentation of water use both in the context of the
economi ¢ activity conducted (water wthdrawal) and the nedia receiving
pol l utant releases into the environnent (waste water discharges).

3. Presented paper has a form of statistical report which is based on the
1998 data obtained from CSO statistical surveys on water and waste water
managenent .

4, The discussed report is nainly based on anal yses of numerical data with
hi gh degree of reliability, conprehensiveness and representativeness which
have been acquired in the public statistical system

Il. Water resources

5. Poland lies in Central Europe, alnost entirely in the catchment area of
the Baltic Sea (99,7 %. The predom nant part of the Polish territory lies
within the borders of the basins of its two largest rivers: the Vistula (54%
of the country’s territory) and the Oder (33,9%of it). The hydrol ogica
networ k of Pol and al so enconpasses the Ponerani an rivers which di scharge
directly into the Baltic Sea. Aquatic ecosystens (flow ng and standing waters
i ncludi ng reservoirs) occupy about 3 % of the country.

6. However, Poland is one of countries with poor water resources. They
i ncl ude:

- surface water resources the quantity of which, defined as the nean
long-termrunoff, is about 63,1 billion n¥/year (i.e., 1600 nB/year per capita
on average, whereas in European countries the average surface water resources
are estimted at 4560 ni/year per capita);

- underground water resources the operating volunme of which was estinated
at 15,6 kn? in 1997, including 35%from deep geol ogical strata;

- inland and territorial sea water resources.

7. The quantity of surface water resources varies in tinme, both over a |ong-
termperiod and within a given year. In dry years the per capita i ndex of the
resources falls to 1100 n/year (data for 1991), whereas in wet years the
maxi num | evel s of 2600 n?¥/year were observed (data for 1975). Thus, the |arge
variability makes it difficult to nanage surface waters in a rational way and
the relatively low retention capacity of artificial water reservoirs (about 6
% of the nean annual runoff) prevents the result from periodic water
redundanci es and shortages in rivers.



Wor ki ng paper No. 3
Page 3

8. In 1998 the bal anced resources of surface waters anounted to 73,2 billion
m, i.e., 1893 n? per capita. Waters fromthe basins situated as a whol e
within the country account for about 87 % of total surface waters.

I1l. Statistical surveys on the use of water resources and their harnonisation
wi t h EURCSTAT st andar ds

9. Statistics on environment protection, of which on water use, because of a
transborder and gl obal character of many phenonena and ecol ogi cal processes,
is conducted by the Central Statistical Ofice (CSO fromthe very begi nning,
i.e. since the 70s, in a close international co-operation, mainly within the
UN Statistical Conmmission and an ECE/ UN Conference of European Statisticians.
In the 90s the above co-operation has been extended by Eurostat and OECD.

This provides possibility to make use (directly and through adaptation) of

t he achi evenents of those Organi sations as well as helps the CSO to consi der
the informati on needs resulting fromthe program co-operation and the

i nternational conparisons nade.

10. In Poland the main source of information on water and waste water
managenent (of which on use of water resources) are CSO statistical surveys
based on the followi ng annual statistical reports:

wat er managenent, waste waters and | oads of pollution in industrial
enterprises (0S-3),

wat er abstraction for irrigation in agriculture and forestry and
filling fish ponds (0S-4),

nmuni ci pal and rural waste water treatnment plants (0S-5),

wat er supply systens and public sewage systens (M 06),

collective water supply systens and col |l ective sewage systens of
voi vodeshi p water services plants, housing co-operatives and worKking
pl aces (M 07),

gm nas’ statistics; a part - housing and nuni ci pal nanagenent rel ated
to, i.a., water supply systens and sewage systens of gm nas (SG 01).

11. In 1998 the subject natters of the reports conprised:

sources of water abstraction and water consunption in the nationa
econony and for the popul ati on needs,

guantity and managenment of saline mine waters and salt | oads contai ned
in them

cl osed water cycles in industrial enterprises,

irrigated areas and water-filled fish ponds (area and water
consunption), the quantitative state and nai ntenance of irrigation
equi pnent ,

wast e waters discharged to surface waters, treatnment nethods and basic
| oads of pollution
in waste waters,

gquantity, size and types of industrial waste water treatnent and pre-
treatment plants, their effectiveness and managenent of generated sl udge,

guantity, size and types of nunicipal and rural waste water treatnent
plants, their effectiveness and managenent of generated sl udge,

popul ati on connected to mnunicipal and rural waste water treatnment
pl ant s.

12. Al the above surveys are obligatory, which results from”The official
statistics progranme of statistical surveys” (approved annually by the
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Council of Mnisters) precisely defining the entities of statistical
observation (the so-called survey franme) which are under an obligation to
participate in the survey, its scope, forns and deadlines for submtting
statistical data as well as nethodol ogi cal principles of surveys.

13. Al the surveys are conducted using the nost of data carriers which are
in formof reporting forns. Most of the statistical surveys are full (cover
entirely the exam ned phenonenon), sonme of them are based on speci al
criteria, e.g. OS-3 concerns population of units determ ned according to the
criteria of their environnental hazard.

14. Data carriers (reporting forns synboled: 053, OS-4, OS-5, M06, MO07,
SG 01) are the basic sources of data which as a result of appropriate control
and processing procedures, becone an information base for all kinds of work
and analyses in this field.

15. Taking into account a data users’s needs, every year author and the unit,
whi ch conduct and bear responsibility for the realisation of the given survey
in the organisational structure of the Central Statistical Ofice (CSO, can
verify and nodify the informati on scope of the reporting form It is done
after consultations with experts fromthe Mnistry of Environnmenta
Protection, Natural Resources and Forestry, the Institute of Environnment
Protection and the Institute of Meteorol ogy and Water Managenent. The above
institutions assist the Central Statistical Ofice (CSO in the realisation
of the surveys in question

16. It should be noted that CSO nmakes use of the categories and definitions
of the ECE Standard Statistical Cassification of Water Use while el aborating
projects of their statistical surveys on water

17. Wiile introduci ng sone changes or inprovenent on the reporting formit
nmust be done in such a way in order to naintain the continuity of the data
gathered in the reporting formin a given year with regard to previous years
in order to be able to conpare them

18. It should be borne in mnd that since the year 1998 data have been
col l ected by maki ng use of anended reporting forns OS-3 and OS-5. Anobng ot her
things, the informati on scope of the reporting form OS-3 was extended with
new chapter concerning data on quantity and quality of saline nine waters as
wel | as kinds of their managenent.

19. Taking into account all those limtations and sonme assunptions of
statistical surveys, information obtained fromthose surveys regardi ng: water
wi t hdrawal , industrial quantity and quality of waste water concerns:

organi sational entities making paynents for the annual w thdrawal of
5000 n? or nore of underground water, or 20000 n? or nore of surface
wat er fromtheir own sources, or discharging 20000 n? or nore of waste
wat er annual | vy;

agriculture and forest organisational entities consunm ng water for
irrigating agriculture or forest land of 20 ha or nore in area, and
for the purpose of exploiting fishponds of 10 ha or nore in area;

conpani es and plants supply water established by the voivod and
managed by | ocal self-governnents.
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20. As a country which is a nenber of the OECD and which has a real chance to
join the European Union, it is very inportant for Poland to neet the

requi renents and standards of environnmental protection which are nandatory in
this community. In that context an adjustnment of Polish statistics to

i nternational standards and requirenments of the European Union has appeared
to be an extrenely inportant and urgent task.

21. The basic and primary document including the tasks and obligations in the
field of statistics is EUROSTAT' S guidelines “Statistical Requirenments
Conpendi unf. According to the last edition of this docunent issued in 1998,
“1998 Joi nt OECD/ EURCSTAT Questionnaire on the State of the Environnent”
constitutes the basic tool of ecological information and establishes standard
i nformati on source of the donain discussed. Wthin the framework of this
guestionnaire, data on freshwater resources, their use and pollution are
collected in the section “Inland waters”. This section contains about 467
statistical variables. Level of the possibility of filling in this
guestionnaire for Poland in 1998 has been estinated at about 70 % which is
conparable to indices defined for the OECD and EU countri es.

22. The legal basis for conducting of Polish statistics are defined in the
Law on official statistics issued in June 1995. This legal act is fully
consistent with the statistical standards binding in the European Union
Screening in the area of statistics, which was held in Brussels in July 1998,
i ndicated a high |level of adaptation of Polish statistics to the EU rul es.

23. In the light of the | ast assessnments and anal yses, statistical surveys
concerni ng water use conducted in Poland are classified anmong a group of
surveys adjusted to the EU demands in general. The infornation base which
characteri ses water and waste water managenent is extensive and conparable to
the statistical data of the CECD and EU countries. They only require

suppl enents and i nprovenents in the scope of statistical variables specified
in the nentioned questionnaire. For exanple, sone kinds of nodification and
har moni sation in the Polish statistics on water pertaining degree of waste
water treatnment will be required.

24. Taking into account this aspects, CSO has still been working on adjusting
this conmponent of environnent statistics to the requirenments and directives
of the OECD and EURGCSTAT.

IV. Pressure on water resources

25. According to assunptions of the above paper, presentation of the nost
recent statistics on water use was organi sed under the five nmain topics:

wat er abstraction,

sources of surface water pollution,
wast e waters,

waste water treatnent plants,

m ne waters.

IV.1l. Water abstraction
26. Surface water resources are of basic significance for water supplies to

the national econony in Poland. Water withdrawn fromrivers and | akes covers
nore than 80 % of the needs of the national econony.
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27. Underground water resources are allocated above all for good quality
drinki ng water supplies to the population. The law requires that their
consunpti on shoul d be rationalised and bans its use for industrial purposes
unless it is warranted by technol ogi cal requirenents (e.g., the
pharmaceutical industry, food production etc.).

28. The registered water withdrawal to neet the needs of the national econony
in 1998 was 11,3 billion nf, including 9,6 billion n? of withdrawn surface
waters 1,6 billion n? of underground waters and nore than 0,1 billion nt of
recovered waters from mine drai nage systens.

29. The withdrawn water was used by:
industry 8125 million n? (71, 8%,
muni ci pal econony 2189 million n? (19, 4%,
agriculture and forestry 999 nillion nt (8,8%.

30. The denmand of the rmunicipal and domestic sector is covered to the extent
of at least 57 % by underground waters. In fact, this share is nuch greater
since it is also necessary to consider the water w thdrawal fromindividua
wel I's which is not covered by public statistics.

31. Conpared with the situation in 1990 the now regi stered water consunption
in the econony is nuch |ower. The water consunption drop has been observed in
all the sectors of the econony, including:
in industry by 15 %
in nunici pal econony by 27 %
for irrigation in agriculture and forestry and for filling up fish
ponds by 41 %

32. The reduction in water consunption was significantly affected by changes
in the volume and structure of industrial production, the closing of water
cycle systenms, the adjustnent of water withdrawal charges and operating rates
in the nunicipal econony, in parallel with the nass-scal e introduction of
water nmeters for individual users, and the |liquidation of |arge state-owned
farm ng conpl exes. It should be noted, however, that following a period of a
radi cal reduction in water demand, to be observed at the turn of the past and
present decades, since 1995 the wi thdrawal for industrial purposes has again
been noted to grow, although its rate is distinctly |Iower than the production
growth rate.
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Table 1. Water withdrawal in 1998 by source and by sector
Speci fication Quantity of waters
(mllion m) (%

Tot al 11313, 4 100, 0
Sur face water 9612, 5 85,0
Under ground wat er 1557, 0 13,7
M ne waters 143, 7 1,3

I ndustry (for manufacturing processes) [8125,2 100, 0
Surface waters 7665, 4 94,3
Under ground wat ers 316, 1 3,9
M ne waters 143, 7 1,8

Irrigation in agriculture, forestry and |999,2 100, 0

filling fish ponds

Surface waters 999, 2 100, 0

WAt er supply systens 2189, 0 100, 0
Surface waters 948, 0 43,3
Under ground wat ers 1240, 9 56, 7

33. In the field of
progress has been achi eved,

rationalisation of water consunption
al t hough the situation is unsatisfactory yet.

a substanti al

E.g., a very loss is registered in rmunicipal water supply systens, reaching
1/4 of total water distribution. It is very likely that in fact this
i ndi cator is even higher. Considerable water |osses also occur in househol ds,

where general habits of saving water are stil

absent,

wat er - consunmni ng

househol d appliances are used or so are |leaking sanitary systens. The

i ncreasingly neters hel ps prepare the bal ance of the rea

and thus identify and reduce | osses.

34. Exanples of irrational water
nore than 43 % pl ants whi ch use water for

| evel

of water

use can also be found in industry. Slightly
producti on purposes have cl osed

cycles (nostly of cooling water) hol ding about 4,5 % of water w thdrawn.

35. Industry is by far the | argest water
electricity sector. In 1998, water
accounted for 86 % of the total nationa
purposes. It was above al
IV.2. Sources of surface water pollution
36. The econonic devel opnent,
producti on,
| arge urban aggl onerati ons brought
ecosyst ens,
waters is above al
m crobi ol ogi cal pollutants comnming from point,
to man’s econonic activity and |iving.

especi al ly:

user,

t he growt h of
intensification of agriculture and concentrati on of population in
new types of pressure on aqueous
of purely anthropogenic nature. At present the quality of surface
determ ned by very often specific chemnica

area and |i near

particularly the production of
used by electricity production facilities

wat er w t hdr awal
wat er wi t hdrawn for supplying open cooling cycles.

for

i ndustri al

i ndustri al

and
sources rel ated

37. Pollutants rel eased from point sources should be understood to nean waste
wat er di scharged in an organi sed way through sewage systens. The nmj or point
wast e water sources include
nmuni ci pal sources, i.e., urban and rural sewage systens dischargi ng as
arule a mxture of waste water from househol ds and industrial plants
connected to the urban sewage systens,
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i ndustrial sources, i.e., plants discharging waste water directly into
wat ers through their own sewage systens.
38. In Poland the basic point sources of man-nmade surface water pollution
still remain industrial plants and | arger concentration of popul ati on which

di scharge waste water into receiving bodies through sewage systens.

IV.3. Waste waters

39. In 1998 the quantity of waste water registered in the public statistica
system as di scharged into surface waters from point pollution sources was 9,8
billion n?, including 2,8 billion n? of waste water requiring treatment. Tota

wast e water quantity accounted for nore than 87 % of water withdrawn for
economni ¢ purposes. Direct discharges fromindustrial plants (including
cooling waters and polluted nmne waters) accounted for 83,2 %of total waste

water, i.e., 8,2 billion n?, and sewage systens represented 16,8 % i.e., 1,7
billion n?.
40. In industrial waste water there is a significant share (about 86 % of

so-called ,arbitrarily clean” cooling water, which for the substantial part
does not need to be treated by biol ogi cal nethods, although they may contain
some anounts of suspended solids, mneral oils and even sonetinmes biocides.
The other waste waters discharged fromindustrial sources and practically the
whol e of sewage from nunici pal nmanagenent bel ong to the category of waste
water requiring treatnent. This neans that about 59,1 % of total waste water
requiring treatnent conmes from nunicipal systens, with the other 40,9 %

di scharged fromindustrial plants.

41. In 1990-1998 the quantity of nunicipal sewage discharged into surface
waters fell from2,3 billion n¥/year in 1990 to 1,7 billion n¥/year in 1998
i.e., by 28,4 %while the quantity of industrial waste waters requiring
treatment dropped from1,8 billion nf/year in 1990 to 1,2 billion ni¥/ year in
1998, i.e., by 36,4 % This was above all a result of rationalisation of

wat er use both for production purposes and i n househol ds as induced by I ega
and econom ¢ instrunments applied (fees, fines and nore efficient

i nspections). It was especially the adjustnent of charge |evels that nade
wat er users nore interested in applying water-saving technol ogical solutions
and sonetinmes in sinply reduci ng water squandering. Rationalisation of water
consunption is also favoured by the expansi on of neasurenents of its
consunption, the introduction closed cycles etc.

42. At the same tine, the quantity of treated waste water grows
systematically. Qut of the total quantity of waste water requiring treatnent
(without cooling water), alnost 85 % already goes to treatnment plants. 79 %
nmuni ci pal waste water undergoes treatnment and so does 93 % of industrial
wastewater. |In 1998 about 35 % waste waters requiring treatnment were treated
by bi ol ogi cal nethods and about 12 % underwent treatnent by advanced

technol ogy, i.e. with increased biogen renoval ? system Share of treated waste
wat ers by nmechanical nethods is still significant — 33 % It should be
enphasi sed that not all industrial sewage requires to be treated by

2 Qccurs in treatnment plants with highly efficient treatnent technol ogies
(rnostly biological, and al so chemical) allowi ng for an increased reduction in
ni trogen and phosphorus content. According to ECE Standard Statistica
Classification of Water Use, this type of waste water treatnent belongs to

t he category of advanced treatnent technol ogy (including waste waters treated
by chemi cal nethods).
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bi ol ogi cal net hods. An exanple of this nmay be polluted waters from drained
m ne wor ki ngs which account for about 30 %of all industrial sewage requiring
treat nent.

Tabl e 2. Consol i dated bal ance of municipal and industrial waste waters
di scharged into surface waters in 1998

Speci i cat i on CUgntitv of waste waters
(mllion n?) (%
Tot al
i ncl udi ng: 9843, 5 100, 0
muni ci pal waste water 1655, 5 16, 8
i ndustrial waste water 8188, 0 83, 2
i ncl udi ng cool i ng wat er 7041, 8 71,5
(arbitrarily clean)
Wast e water requiring treatnent 2801, 9 100, 0
i ncl udi ng:
waste water treated: 2377, 7 84,9
nmechani cal | y 926, 6 33,1
chenmical ly 142, 5 51
bi ol ogi cal |y 980, 3 35,0
wi th increased biogen renoval 328, 2 11,7
untreated waste water 424, 2 15,1
fromindustrial plants 80,1 2,9
from sewage systens 344, 1 12,3

IV.4. Waste water treatnent plants

43. According to the 1998 statistical surveys 3621 nunicipal and industrial
waste water treatment plants were in operation in Poland, including:

1923 nuni ci pal waste water treatnent plants covered by the public
statistical systemas treatnent plants managed by enterprises and
wat er wor ks, wat er conpani es, |ocal governnents, housing
co-operatives and work places provided that they treated munici pa
sewage supplied from sewage systens,

- 1698 industrial waste water treatnment plants.
In addition to that, about 1300 srmall waste water treatnent plants at farns
were also in operation this year.

44, The facilities in operation in 1998 (1923) which were assigned to the
category of nunicipal sewage treatnment plants in the public statistica
system had the total capacity of about 9,1 million n¥/day. A nost 79 % of
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nmuni ci pal waste water treatnent plants apply biological methods and anot her
13 % are equi pped with increased biogen renoval systens.

45. The treatnent capacity of nmore than 56 % of these facilities fall within
t he range of 50-1000 n?¥/ day and of another 20 % within 1000-10 000 n¥/ day.
Thus, they are small and nmedi umsized facilities, which are able at their
maxi mum capacities to serve settlenents with an equi val ent nunber of

i nhabi tants (inhabitant equivalents - |.E ) not exceeding 40 000-50 000 I.E

46. As of 1998 there are waste water treatment plants in 745 towns (with the
total nunber of 913 facilities). Since 1990 the nunber of facilities of this
type in operation in towns has grown by nore than 61 % This is significant
progress, although still 130 towns discharge practically untreated waste
waters, including 3 with nore than 100 000 i nhabitants: Gudzi'dz, Kalisz and
Zi el ona Gora.

47. It should be borne in mnd that a nunmber of cities (with nore than 100
000 inhabitants) treat only part of their waste waters. A spectacul ar exanpl e
in this respect is Warsaw which treated 81,2 million n¥/year of waste water
out of the total quantity of 173,9 nillion n¥/ year (as of 1998). This neans

t hat about 54 % nuni ci pal waste waters are not treated in Warsaw (92,7

mllion n?). The nunber of waste water treatment plants in cities (3100000)
has not grown significantly in recent years.

48. 1759 industrial plants had industrial waste water plants with the tota
capacity of 7,7 million m/day. The majority of industrial waste water (about
67 % is treated nechanically; alnost 19 %- biologically, 13 %- chemcally
and 1 %w th increased biogen renoval.

49. The grow ng nunber of rnunicipal and industrial treatnent plants which use
bi ol ogi cal and advanced technol ogy ensures better effects of sewage

treatment. It is estimated that at present about 52 % of treated waste water
is characterised by BOD and COD reduction indicators greater than 60 %

50. In order to better illustrate use of water resources in Poland it m ght
be interesting to present indicators on national population connected to
waste water treatnment plants. In 1998 about 49 % of total popul ati on was
served by waste water treatnent plants (in town - 75 % in the country, where
live 38 %of total population, only — 7 9%.

51. The energence of sewage sludge in the course of sewage treatnment is an
i mportant probl emwhich has not been fully solved to date. In 1998, about
1282 thous. tons of sludge (dry nmass) were generated in runicipal and

i ndustrial waste water treatnent plants, out of which 42 % was used for
econom ¢ purposes and 55 % was stored, in nost cases on the site of the
treatnent plant.

IV.5. Mne waters — water salinity

52. The mining sector, especially mnes of power raw materials, non ferrous
netal ores and mnerals used in the chenical industry, is a source of nine
waters, part of which are badly polluted. |In addition to suspended solids,
they contain |arge | oads of chlorides and sul phates. It should be enmphasised
that in Poland nore than 70 % of electric energy denand is covered by hard
and brown coal

53. River water salinity, particularly in Oder and Vistula Rivers, and in
sone their tributaries, is an essential, characteristic in Poland, el enment of
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environnental pollution, limting or even maki ng inpossi ble the econonic use
of these resources in some regions of the country, and al so causing damage in
both the environnent and technical infrastructure.

54. Water salinity results primarily frommning, mainly from hard-coo

m nes, where water from dewatering of mne workings is punped out to the
surface. The drai nage water is discharged to receiving bodies by al nost 70
hard coal mines. Difficult situation in this regard is additionally
intensified by the fact, that salinity sources are situated in Oder and

Vi stul a upper watercourse sections, and that the present deficit in coal
extraction, even apart fromthe cost of counteraction against water salinity,
does not indicate any soon solution of this problem

55. Salinity condition of main rivers in Poland can be inproved only in case
of applying of desalination (punping out) technol ogy of saline waters, or by
nmeans of closing down of the part of mines, those which discharge the | argest
chlori de and sul phate | oads, including also operation shutdown of their
dewat eri ng systens.

56. According to results of the statistical surveys, in 1998 about 150
mllion n? saline mine waters were punped out from mines and quarries. About
10 million n? out of those waters are strong-saline waters, and 140 million n?
out of those waters are nmean-saline waters.

57. Saline mine waters are understood as waters with concentration of
chlorides and sul phates nore than 1800 ng/ dn?. They can be mean-saline waters
with d- + SO% concentration between 1800 ng/dnf — 42000 ng/ dn? or strong-
saline waters with G- + SQ2 concentration exceeded 42000 ng/ dn?.

58. Saline mine waters in 1998 account for about 13 % of industrial waste
waters requiring treatment. During this year about 118,5 nillion nt of saline
m ne waters was di scharged directly frommnes into receiving bodies, causing
locally a substantial increase in salinity of surface waters. About 6,5 % of
thOSﬁ?MHterS are strong-saline waters with degree of salinity nore than 42000
ng/ dm'.

59. Total |oads of chlorides and sul phates discharged into Polish surface
waters in 1998 was estimated at 1171 t housand tons.
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