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General physico-chemical elements 5

1 Introduction

This chapter refers to the on board measuremesiiisdor selected general physico-chemical quality
elements analysed during JDS2, namely thermal,enatipn, salinity and acidification conditions .

1.1 Relevancy of general physico-chemical elements in the Water Framework Directive
The EU Water Framework Directive (WFD) requiresface water classification by means of the
assessment of ecological status and chemical statpgsing to achieve good ecological status in all
water bodies by 2015 (Council Directive 2000/6048@3 October 2000 establishing a framework for
Community action in the field of water policy, 200h Annex V, Section 1.1.1 (Rivers), WFD lists
three groups of quality elements to be used ingbiessment, among which the third group refers to
the “chemical and physico-chemical elements supporting the biological elements’. Within this
group, under the “General” category, the followmality elements are listed: thermal conditions,
oxygenation conditions, salinity, acidificationtstsand nutrient conditions.”

2 Methods

2.1 Sampling and storage
Water samples designated to on-board measurementscallected directly from the river using the
motor-boat used for the collection of biologicatrgdes. No storage was necessary for analysing the
general physico-chemical parameters, since therdetation took place immediately after the
sampling. Samples from the longitudinal surveysmajor tributaries were sampled by national
experts from the riparian countries for a givehutary. In-situ measurements were done also by
national experts and the results were recordeaeiisampling protocols for each sampling location.

2.2 Determination
Table 1 presents the overall summary of the gemdexhical quality elements that were determined
on board of the Argus laboratory ship. The Stan@vdrational Procedures (SOPs) based on
international standardised methods were used fsitinmeasurements, using portable multiple-probe
WTW instrument (temperature, dissolved oxygen, pH eonductivity) and digital titration system for
alkalinity.

2.3 Analytical Quality Control
Calibration of the instruments was done accordintpé WTW Instruction Manual as frequent as it
was asked in the specific SOP and by the instruisetatip. All calibrations were recorded in the
instruments’ log.

Table 1: General physico-chemical quality elements measured in field and on-board

Sample Sampling profile  Quality element Unit Determination Analytical method - principle

type

Water  Middle Temperature °C In-situ measurement WTW Temperature-probe

Water  Middle Dissolved oxygen mg/land %  In-situ measurement ISO 5814/1990 - WTW; DO-probe

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org



General physico-chemical elements 6

Water  Middle pH - In-situ measurement ISO 10523:1994 — WTW; pH-probe

Water  Middle Conductivity @20 °C ~ pS/cm In-situ measurement ISO 7888/1985 - WTW
Conductivity-probe

Water  Middle Alkalinity mmol/l On-board analysis ISO 9963-1:1994 - titrimetric

3 Results and discussion

In order to have a better view of the spatial dhstion of values, the interpretation of the resuill
be made according to a previous splitting of thale Basin into three major sections (Joint Danube
Survey, Technical Report of the ICPDR, 2002)

- Upper Danube: from river km 2600 to river km 1888rtpling stations JDS1 — JDS15).

- Middle Danube: from river km 1869 to river km 1Q8@mpling stations JDS16 — JDS58).

- Lower Danube: from river km 1077 to river km O (géing stations JDS59 to JDSO0).

Variation ranges and statistical data (where apfatg) for the general physico-chemical quality
elements (temperature, conductivity, pH, alkalimitd dissolved oxygen) are presented in Table 2.

Table 2: Variation ranges and statistical data for the general physico-chemical quality elements -
Danube River and tributaries

Danube River Tributaries Longitudinal surveys on major
Quality element Unit tributaries
v Minimum Maximum Mean value ~ Minimum Maximum Minimum Maximum
value value value value value value
Temperature oC 17.4 24.9 211 11.0 26.6 - -
Conductivity uS/cm 346 577 387 280 1073 136 1073
pH - 7.32 8.10 7.76 7.26 8.27 7.20 8.59
Alkalinity mmol/l 2.3 44 2.7 1.4 7.6 0.8 74
o mg/ 349 10.1 8.18 167 1102 0.36 10.4
Dissolved Oxygen % 39.3 1149 9396 174 127.9 35 112.7

(saturation)

3.1 Temperature
Water temperature variation along the Danube Riwekin tributaries is presented in Figure 1.The
minimum value recorded at river km 26Q0pstream lllej was specific for the site location - altitude
of 480m a.s.t.in the upper course region (according to the Tygplof the Danube River and JDS2
Factsheets Draft). The maximum value was measunggea km 1707 $zob within the maximum
spatial profile comprised between km 1766 and k@i71(tvith water temperature over 23@). For
the rest of the Danube River, a slight decreasimgg from middle to lower course, was noticed. &s f
as concerns the water temperature in mouth ofdleeted tributaries, variation was similar with the
Danube itself, higher values (over’2$ being recorded in thdron andipoly tributaries. The
minimum temperature value was measured irAifgeestributary and it was, most likely, due to the
early sampling time.

3.1 Conductivity

Conductivity showed a relative constancy alongDbhaeube River course during JDS2 with several
distinctive profiles — see Figure 2. Thus, in tipper region comprised between river km 2600
(Upstream llley and km 2278Nliederalteich conductivity values over 400uS/cm decreased to

La.s.l. — above sea level
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General physico-chemical elements 7

363uS/cm at river km 2204dchensteipdue to the low conductivity value of then tributary (280
uS/cm). This influence is generally due to the mammual discharges from these sites: 64 at
sampling site from river km 2278 and 74%smat statiorPassau Inglingon thelnn (JDS2 Factsheets
Draft). In the lower course of the Danube, only ®etributary, with 705uS/cm, had a slight
influence on the downstream sampling site: 371 3¥fcriver km 606 pstream Oltand 577uS/cm
at river km 602 downstream OJt As regards the conductivity values from mouthhef tributaries,
except for thénn andDrava with lower values than the Danube profile, thé sahtent from the
others was generally higher, but no significanuiefice on the Danube itself was noticed.

The longitudinal surveys on the major tributarieevged an increasing trend from the upper part down
to the confluence with the Danube River Yalika Morava lskar, Olt, Russenski Lorand slight
decreasing foflisa, SavaandPrut tributaries — Figure 3.

Figure 1: Variation in water temperature values for the Danube River and selected tributaries

during JDS2
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Figure 2: Variation in conductivity for the Danube River and selected tributaries during JDS2
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Figure 3: Variation in conductivity in water samples for the longitudinal surveys on major
tributaries

1200

1000 ,’
800
I \

600 ‘ v

E \ v i il i ’

wy

30 \ \ o« »* « >

200 ‘l

0]

SRR RN R R R R E RN R R R R
e S I R R R I I R E R R R I EE R R EEE R E RS
EEIQu-jDmmLnr.nmmgu-_,u;.,u'.,ﬁ@???@meL}ijQmeL},L},QL}’L}’QLﬁL},D
R = = = e R e == by W | Y e e e Bt e e e
alal |= s=51= ololo == == == =25 ==
== ===
MoravaDrava Tisa Sava V. Morava Iskar Olt Jantra |R. Lom | Arges Prut

3.2 pH
pH variation in the Danube River and its tributatie shown in Figure 4. In the upper section of the
Danube course, a slight increasing profile is Wesftom river km 2415Kelhein) to river km 2008
(Oberloiben, with pH values from 7.70 to 8.01 respectivetythe middle Danube, most of the pH
values were over 7.70, except for the ones measurtbe Rackeve-Soroksar Danube arm.66 at
start (river km 1642) and 7.60 at the end of time @spectively (river km 1586). In the middle reach
at river km 1300I{ok/Backa Palankp- the maximum pH value for the Danube River waasured
(8.10), followed by a significant decreasing pmfilvith pH values below 7.6. The minimum value -
7.32 at river km 12000ownstream Tisp- was mainly due to th&saRiver influence, on which the
minimum pH value in tributaries was measured (7.26)
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Figure 4: Variation in pH values for the Danube River and selected tributaries during JDS2
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The general pH variation profile along the Danube=Rcan be well correlated with the biochemical
processes in the water, the primary productionrasgiration along with bacterial decomposition of
algal detritus. Given the JDS2 usual sampling ticheing daylight) primary production exceeded
organic decomposition leading to increasing pH @sland dissolved oxygen content, mainly visible
in the middle reach of the Danube between riverl&®5 @Adony/Loréy— and km 12000ownstream
Tisg. In addition, correlation of pH with dissolvedymen saturation was made. From Figure 5a) it
can be seen that the pH is well correlated witkali®d oxygen saturation values along the entire
Danube River (R=0.7036, N=78, P<0.0001). If thevabmentioned middle stretch is selected (river
km 1605 — 1200), a highly better correlation isrfdR=0.90145, N=15, P<0.0001) — see Figure 5b)
which confirms the previous indications accordiagvhich this area, with slow flowing and relatively
shallow reaches, may be sensitive to eutrophicgioness (Roof Report, 2004).

Lower pH values were measured along the lower eonfrthe Danube, especially in tlien Gates

area. Even though parameters indicating the erfemiganic pollution (chemical and bio-chemical
oxygen demand) were not analyzed in the water ssnpiie decrease of both pH and oxygen content
in the lower course of the Danube could be expth&ither by the presence of oxygen consuming
pollutants or by the strong influence of the qustagnant water regime in tien Gatesstretch.

As regards the pH in mouth of the tributaries, galover 8.2 were measured in Merava Hron and
Ipoly (8.23, 8.27 and 8.22 respectively), values whrehveell correlated with over-saturation in
dissolved oxygen (see Figure 9), reflecting prinyaigduction occurrence. Relatively lower pH values
were measured at the mouth of fhisaandArgestributaries (7.26 and 7.35 respectively) but ahly
Tisds influence on the downstream site was visible.

Along the major tributaries, pH values generallgrdased from the upper sections down to the
confluence with the Danube River, except forMmravatributary, on which increasing pH values
were measured. The pH profile was well correlatét the dissolved oxygen pattern, reflecting
biochemical activity — see Figure 6.
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Figure 5a) and b): Correlation between pH and DO saturation along the Danube River (a) and
along the middle stretch of the Danube (river km 1605 — 1200)

b) the selected middle stretch (river km 1605 - 1200)
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Figure 6: Variation in pH and dissolved oxygen content in water samples for the longitudinal
surveys on major tributaries
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3.3 Alkalinity

Alkalinity values along the Danube river - presehite Figure 7 - ranged within 2.3mmol/l and
4.4mmol/l, with the minimum value measured at rikier 1216 Upstream Tispand the maximum at
km 2600 Upstream llle). As regards the spatial distribution, a decregbire from the upper to the
middle and lower Danube is noticed. In mouth ofttiteutaries, relatively higher alkalinity values
(over 7mmol/l) were measured in tB& andRussenski Lopbut with no influence on the downstream
sampling sites.

The longitudinal surveys on major tributaries shdwkght decreasing profiles from upstream to
downstream in the case BisaandOlt tributaries, while increasing trend was visibleraj Velika
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Morava, JantraRussenski LorandArgestributaries. Rather low alkalinity (0.8 mmol/l) sia
measured at JDS-IS2 — see Figure 8.

Figure 7: Variation in alkalinity values for the Danube River and selected tributaries during JDS2
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Figure 8: Variation in alkalinity in water samples for the longitudinal surveys on major tributaries
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3.4 Dissolved Oxygen
Dissolved oxygen content in the Danube River rangigldin a relative large interval, between 3.49
and 10.10 mg/l (39.3 and 114.9% respectively) -Figere 9. The general profile was almost similar
to the pH one, with an increasing line in the udpanube which continuously went into the middle
stretch, reaching the maximum value at river km21@®.10 mg/l inGabcikovo reservojr except for
the value recorded at river km 1869 (7.66 mgBiatislavg. DownstreanGabcikovoa decreasing
profile was noticed, with oxygen saturations slighielow the equilibrium level. A more prominent
decreased value (67.1%) was measured at river &h 4zZa/Szony The following middle Danube
reach was characterized by a significant increagiygen trend, with saturation values from 96.8% at
river km 1533 Pakg to 114.5% at river km 125Dpwnstream Novi-SadA distinctive profile was
recorded on thR®ackeve-Soroksar Danube gram which oxygen depletion occurred: from 80.6% at
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start (river km 1642) to 54.7% at the end of threa éniver km 1586), depletion well correlated wittet
pH values decreasing for these sites. The minimxygen content along the Danube River (39.3%)
was measured at river km where the minimum pH velag measured as well — km 1200
(Downstream Tispdespite the fact that on tRésatributary (at confluence with the Danube River) a
much higher value was recorded (76.5%). Follovdog/nstream Novi-Sa@ prominent decreasing in
oxygen saturation values was present, mainly inrtreGatesstretch due to possible denitrification
process occurring in this reservoir. Along the loweurse of the Danube River, an increasing trand i
oxygen saturation is visible, up to the equilibrilevel at river km 18\(ilkovo — Chilia arn.

The variation interval for oxygen content in mooftthe tributaries was much larger than for the
Danube itself, from 1.67 mg/l and 11.02 mg/l (1& 127.9% respectively). If the maximum value,
measured in th&imok was a consequence of high primary productiomw, atsl correlated with the
chlorophyll value of 53.3ug/l, the minimum valuegasured in thArges was mainly caused by the
high amount of untreated waste waters usually digghd by a major municipal sewage system.

Figure 9: Variation in oxygen saturation values for the Danube River and selected tributaries
during JDS2
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In order to have a more comprehensive assessmérg dfssolved oxygen content in relation with
primary production, correlation between this partemand chlorophyll ,a” is shown in Figure 10a)
for the Danube and 10b) for tributaries at the kemfce, but very significant correlation factorgave
not found (R=0.43023, N=74, P=1.30327E-4 for thallee River and R=0.38877, N=16, P=0.1367
for mouth of the tributaries)..

As already mentioned, the dissolved oxygen satrationg the major tributaries was well correlated
with the biochemical processes in the water colunureased primary production leading to a higher
oxygen content and hence higher pH values — segd~g In one sampling site dimsatributary
(JDS-TI5) and one site clrges(JDS-AR2) extremely low oxygen was found (6% ar&$a

saturation respectively).
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Figure 10a) and b): Correlation between DO concentration and chlorophyll “a” in the Danube
River a) and tributaries b)
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3.5 Comparison with Joint Danube Survey 1 (August — September 2001)
In order to fulfil one of the specific objectiveBIDS2 — to compare the results with outcomes ®f th
JDS1, a brief comparison of the results obtaingthdwDS?2 with the ones of the first similar survey
has been made (for the common sampling sites @lenBanube and selected tributaries), based on
which the following observations can be done:

- water temperatur@rofiles are relatively similar for the Danube &iyexcept for théron Gates
area, where lower values were measured during JE8Zelected tributaries, water temperatures
were higher during JDS2 for then, Hron andlpoly while for theSid, Tisa, Sava, Veliko Morava
andOlt significantly lower temperature values were meaduturing JDS2 — see Figure 11;

- conductivityvalues measured in JDS2 with the ones from JDShdw/n in Figure 12: as
expected, the two data sets were highly comparatitte for the Danube River and selected
tributaries, except for th@lt andRussenski Lonwhere higher conductivity was found during
JDS2 and thdantra, where lower conductivity was measured in JDS2;

- when compared with thgH values measured during JDS1- Figure 13, the vdituesl in JDS2
were relatively similar, except for the river stfetocated in the middle Danube, between rkm
1692 and rkm 1424, where pH values found in JDSE W@gher than the ones measured during
JDS2; most of the tributaries had pH values fror83wer than the one from JDS1,

- alkalinity values were almost similar with the ones meassireglears ago for the Danube River,
except for the value from river km 53Rdwnstream Jantia where a higher value was found in
JDSL1. For tributaries, negative differences betwH282 and JDS1 data set appeared in the case
of Jantraand positive for th®ussenski LorandArgesrespectively — see Figure 14;

- when compared with JDS1, thessolved oxygen saturationseasured during JDS2 were
generally slightly lower in the upper reach of Denube River and significantly lower in the
middle reach. Starting with rkm 130Mok/Backa Palanky JDS2 values are higher than the ones
from JDS1 and this profile remains relatively samidlso in the lower Danube — see Figure 15. As
regards the oxygen in the selected tributariest widthem had higher content in JDS2.
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Figures 11: Comparison between temperature values from JDS2 and JDS1
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Figure 13: Comparison between pH values from JDS2 and JDS1
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Figure 14: Comparison between alkalinity values from JDS2 and JDS1
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Figure 15: Comparison between dissolved oxygen saturation values from JDS2 and JDS1
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3.6 Water Quality Assessment
The water quality assessment for the JDS2 genleaahcteristics results was carried out based on
three different approaches: the Austrian and theclproposals (which are WFD compliant) and the
ICPDR classification system (used for TNMN purpossly).

3.6.1 Water Quality Assessment according to WFD compliant criteria

According to the JDS2 data compilation based orctheria set in the two above mentioned proposals
(shown in Table 3 and Table 4) a preliminary andiglaattend for the evaluation of the ecological
class of the Danube and selected tributaries diyehe general physico-chemical quality elements is
presented in Tabled&nd Table 6espectively.
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Table 3: Numeric criteria used for the general physico-chemical quality elements according to

the Austrian proposal

Quality Element  Parameter to be assessed Type of criteria High Class Good Class
Temperature  Temperature ( °C) 98 Percentile 15-25 20-28
conditions

Oxygenation  Dissolved Oxygen 80-120

conditions gatration - %) 90 Percentile

Acidification  pH 6-9

conditions

Table 4: Numeric criteria (Environmental Quality Standards - EQS) used for the general physico-

chemical quality elements according to the Czech proposal

Quality Element  Parameter to be assessed Type of criteria EQS Type of criteria EQS
Temperature  Temperature ( °C) 25 14

conditions

Oxygenation  Dissolved Oxygen 90 Percentile >6 Annual Average >9
conditions concentration — mgl) (AA)

Acidification pH 6-8 6-8
conditions

Table 5: Preliminary ecological class evaluation for the general physico-chemical parameters

based on the Austrian proposal

Indicationon ecological quality class (Number of JDS2 sampling sites)

Danube River Tributaries
Parameter to High Good  Non-complying “good class” High Good  Non-complying “good class”
be assessed Class Class Class Class
Number JDS2 position Number JDS2 position
of sites of sites
Temperature 78 0 0 - 16 2 0
rkm 1761 Iza/Szony rkm 1215 Tisa
rkm 1586 Rackeve-Soroksar tkm 1103 Velika
Danube Arm - end Morava
Dissolved rkm 1200 Downstream
Oxygen 73 5 Tisa/Upstream 14 4 rkm 845  Timok
(Saturation) Sava (Belegis)
rkm 1071 Banatska
Palanka/Bazias rkm 432 Arges
rkm 926 Vrbica/Simijan
pH 78 0 18 0

Table 6: Preliminary ecological status evaluation for the general physico-chemical parameters

based on the Czech proposal (EQS as Annual Average)

Indicationon ecological quality class (Number of JDS2 sampling sites)

Parameter to be assessed Danube River Tributaries
Meet the EQS Meet the EQS
Yes (Good Class) No (Moderate Class) Yes (Good Class) No (Moderate Class)
Temperature? 78 0 16 2
Dissolved Oxygen
(Concentratio);\g)l 10 68 9 9
pH 74 4 15 3

According to Tables 5-6, the following observatiaas be done:

based on the Austrian proposal

a. Danube River:

2 Given the JDS2 timing (August-September), the memmperature evaluation was done taking into accthe

EQS as C90 (&) and not as AA (1%€)
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i. all sampling sites are characterised by the ‘igr “good” class given by
pH and “high” class by temperature;

ii. as regards the dissolved oxygen saturatiorg immpling sites do not comply
with the “good class” criterion: river km 17612a/Szony, river km 1586
(Rackeve/Soroskar Danube arm-gnidver km 1200downstream Tigariver
km 1071 Banatska Palanka/Bazjeand river km 926\(rbica/Simijar);

b. Tributaries:

i. from the pH point of view, all tributaries ane the “high”or “good” class”
while most of them (88.8%) are in the “high” clasken temperature is taken
into account. Two tributaries presented tempermatalues above the limit
for “high class” (Hron andlpoly);

ii. similar to the Danube River, the most restrgiarameter is dissolved oxygen,
for which four tributaries do not comply with thgood class” criterion,
three of them with lower oxygen contefisg, Velika Moravaand Arges and
one tributary with oversaturatiornT(mok).

The overall indication on ecological class giverthy general physico-chemical conditions based on
the Austrian proposal is presented in Table 7.

Table 7: General overview on the indicative ecological class given by the general physico-
chemical quality elements (thermal, oxygenation and acidification conditions) — JDS2
sampling sites for water

JDS2 Country Station Danube rkm Quality Class
Code type

JDS1 DE Upstream lller 1 2600 1
JDS2 DE Kelheim — gauging station 2 2415 1
JDS3 DE Geisling power plant 2 2354 1
JDS4 DE Deggendorf 2 2285 1
JDS5 DE Niederalteich 2 2278 1
JDS6 DE, AT /Inn, rkm 4.2 2225 1
JDS7 DE, AT Jochenstein 3 2204 1
JDS8 AT Upstream dam Abwinden-Asten 3 2120 1
JDS9 AT Upstream dam Ybbs-Persenbeug 3 2061 1
JDS10 AT Oberloiben 3 2008 1
JDS11 AT Upstream dam Greifenstein 4 1950 1
JDS12 AT Klosterneuburg 4 1942 1
JDS13 AT Wildungsmauer 4 1895 1
JDS14 AT Upstream Morava (Hainburg) 4 1881 1
JDS15 AT, SK /Morava (rkm 0.08) 1880 1
JDS16  SK Bratislava 4 1869 1
JDS17  SK, HU Gabcikovo reservoir 4 1852 1
JDS18  SK, HU Medvedov/Medve 4 1806 1
JDS19  HU /Moson Danube Arm — end (rkm 0.1) 4 179% 1
JDS20  SK, HU Komarno/Komarom 5 1768 1
JDS21  SK /Vah (rkm 0.8) 1766 1
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JDS22  SK,HU Iza/Szony 5 1761 >2
JDS23  SK, HU Sturovo/Esztergom 5 1719 1
JDS24  SK [Hron (rkm 0.5) 1716 2
JDS25  SK,HU [Ipoly (rkm 0.7) 1708 2
JDS26  HU Szob 5 1707 1
JDS27 HU Upstream end of Szentendre Island 5 1692 1
JDS28 HU /Upstream end of Szentendre Island 5 1692 1
(arm)
JDS29 HU Budapest upstream 5 1659 1
JDS30 HU /Budapest (old Danube) end of S.arm 5 1658 1
JDS31  HU IRackeve-Soroksar Danube Arm - start 5 1642 1
JDS32  HU Budapest downstream 5 1632 1
JDS33  HU Adony/Lérév 5 1605 1
JDS34  HU IRackeve-Soroksar Danube Arm - end 1586 >2
JDS35  HU Dunafoldvar 5 1560 1
JDS36  HU Paks 5 1533 1
JDS37  HU /Sio (rkm 1.0) 1497 1
JDS38  HU Baja 6 1481 1
JDS39  HU Hercegszanto 6 1434 1
JDS40  HR,RS Batina 6 1424 1
JDS41  HR,RS Upstream Drava 6 1384 1
JDS42  HR [Drava (rkm 1.4) 1379 1
JDS43  HR,RS Downstream Drava (Erdut/Bogojevo) 6 1367 1
JDS44  HR,RS Dalj 6 1355 1
JDS45 HR,RS llok/Backa Palanka 6 1300 1
JDS46 RS Upstream Novi-Sad 6 1262 1
JDS47 RS Downstream Novi-Sad 6 1252 1
JDS48 RS Upstream Tisa (Stari Slankamen) 6 1216 1
JDS49 RS [Tisa (rkm 1.0) 1215 >2
JDS50 RS Downstream Tisa/Upstream Sava 6 1200 >2
(Belegis)
JDS51 RS /Sava (rkm 7.0) 1170 1
JDS52 RS Upstream Pancevo/Downstream Sava 6 1159 1
JDS53 RS Downstream Pancevo 6 1151 1
JDS54 RS Grocka 6 1132 1
JDS55 RS Upstream Velika Morava 6 1107 1
JDS56 RS IVelika Morava 1103 >2
JDS57 RS Downstream Velika Morava 6 1097 1
JDS58 RS Starapalanka — Ram 6 1077 1
JDS59 RS, RO Banatska Palanka/Bazias 71071 >2
JDS60 RS, RO Irongate reservoir (Golubac/Koronin) 7 1040 1
JDS61  RS,RO Donji Milanovac 7 9N 1
JDS62 RS,RO Irongate reservoir (Tekija/Orsova) 7 954 1
JDS63 RS, RO Vrbica/Simijan 8 926 >2
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JDS64 RS, RO Iron Gate I 8 865 1
JDS65 RS,RO Upstream Timok (Rudujevac/Gruia) 8 849 1
JDS66 RS, BG [Timok (rkm 0.2) 845 >2
JDS67 RO, BG Pristol/Novo Selo Harbour 8 834 1
JDS68 RO, BG Calafat 8 79 1
JDS69  BG,RO Downstream Kozloduy 8 685 1
JDS70  BG,RO Upstream Iskar (Bajkal) 8 640 1
JDS71  BG /Iskar (rkm 0.3) 637 1
JDS72  BG,RO Downstream Iskar 8 629 1
JDS73 RO, BG Upstream Olt 8 606 1
JDS74 RO [Olt (rkm 0.4) 605 1
JDS75 RO, BG Downstream Olt 8 602 1
JDS76 RO, BG Downstream Turnu-Magurele/Nikopol 8 579 1
JDS77 RO, BG Downstream Zimnicea/Svishtov 8 550 1
JDS78  BG lantra (rkm 1.0) 537 1
JDS79 RO, BG Downstream Jantra 8 532 1
JDS80 BG,RO Upstream Ruse 8 500 1
JDS81  BG IRussenski Lom 498 1
JDS82 BG,RO Downstream Ruse/Giurgiu 8 488 1
JDS83 RO, BG Upstream Arges 8 434 1
JDS84 RO /Arges 432 >2
JDS85 RO, BG Downstream Arges, Oltenita 8 429 1
JDS86 RO, BG Chiciu/Silistra 8 378 1
JDS87 RO Upstream Cernavoda 9 2% 1
JDS88 RO Giurgeni 9 23 1
JDS89 RO Braila 9 167 1
JDS90 RO ISiret (rkm 1.0) 154 1
JDS91 RO, MD [Prut (rkm 1.0) 135 1
JDS92 RO, UA Reni 9 130 1
JDS93 RO, UA Vilkova - Chilia arm/Kilia arm 10 18 1
JDS94  UA [Bystroe canal (to be confirmed) 10 8 1
JDS95 RO Sulina - Sulina arm 10 0 1
JDS% RO Sf.Gheorghe - Sf.Gheorghe arm 10 0 1

Proposal for ecological quality class  Assessment

class

High Class

Good Class 2

Non-complying with good class >2

According to Table 7 it can be concluded that Saenpling sites located on the Danube River itself d
not comply with “good” ecological class: river k@@l (za/Szony, river km 1586 Rackeve/Soroskar
Danube arm-end river km 1200 downstream Tigariver km 1071 Banatska Palanka/Baziaand

river km 926 {rbica/Simijar). Two tributaries iiron andlpoly) are in “good” class and four of them
(Tisa, Velika Morava, TimolandArgeg do not comply with the “good” class criteria.
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- based on the Czech propasal
a. Danube River:
i. all sampling sites comply with the EQS set éonperature;

ii. for dissolved oxygen, only ten sampling sitesply with the EQS, the rest of
the JDS2 sampling sites had oxygen content beleiE@s level;

ii. four sampling sites are above the EQSs sepfdrriver km 2008
(Oberloiben, river km 1481 Baja), river km 1384 Jpstream Draveand
river km 1300 l{ok/Backa Palanka

b. Tributaries:

i. two tributaries had water temperature above B@S for this parameter
(HronandlIpoly);

ii. for dissolved oxygen, half of the selectetiutaries do not meet the EQS
for this parameter\{ah, Si6, Drava Tisa Sava Velika Morava Jantra
Russenski Lonand Arges);

iii. three of them present pH values higher tham BQS set for this element
(Morava Hron andlpoly).

When compared the information given by the apphcetf the two WFD compliant classification
schemes, it can be noticed that the results oldtdordemperature and pH are relatively similat, bu
they significantly differ as regards the dissoleasggen: while five sampling sites on the Danube and
four at the mouth of tributaries respectively do camply with the Austrian criterion for “good”

class, sixty-eight sites on the Danube and hatfietributaries at the confluence do not comphhwit
the Czech “good” class criterion. Hence, a joirityeed system of WFD compliant criteria at the
Danube Basin level needs to be developed in theforae.

3.6.2 Water Quality Assessment according to the TNMN Five Quality Classes (non-WFD
compliant)

In the TNMN Water Quality Scheme, five classesuaed for assessment with target value

being the limit value of Class Il. From the catggof physico-chemical quality elements,

class limits are set for dissolved oxygen concéiotmaonly. Therefore, for this parameter,

distribution (in percentages) of sampling sites ithie five quality classes for the Danube River and

selected tributaries is shown in Figure 16. Basethis distribution, the following could be notite

- most of the sampling sites located on the DanuberRvere found with dissolved oxygen
concentrations characteristic to Class | (72 sive of 78);

- from the rest of the sampling sites on the Dantlvee of them (river km 1642Rackeve-
Soroksar Danube Arm — stariver km 1071 Banatska Palanka/Baziaad river km 926 -
Vrbica/Simijar) comply with the target value (Class Il) and orte & placed in each of the
quality Classes Il (river km 1761za/Szony, IV (river km 1586 -Rackeve-Soroksar Danube
Arm — end and V (river km 1200 Bownstream Tisa/Upstream Sayva

- relatively similar situation is valid for mouth tife tributaries, for which 15 out of 18 are in Glas
| and one tributary Tisa) complies with the target value. Two tributari¢gtee confluence had
oxygen concentrations “falling” in the Class IIVE€lika Moravg and V respectivelyAfges.
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Figure 16:

Percentages of sampling sites into five water quality classes for dissolved oxygen
concentrations according to TNMN classification scheme:
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4 Conclusions

Water temperature distribution during JDS2 rangédimthe specific pattern for the given
timing of the survey (August — September), bothtlfier Danube and mouth of the selected
tributaries. A maximum profile was recorded in thigldle reach of the Danube River, a
favourable factor for the primary production praaesthis stretch.

Conductivity values followed a quasi-constant peofin the upper Danube stretch, the low
salt content of thénn tributary influenced the downstream reach duééocobmparability in
flow values. As regards the rest of the selecibdtairies at the confluence, even if some of
them had relatively higher conductivity values,sngnificant influence on the downstream
stretch was present, except of @k tributary, which slightly increased the condudiivi
measured at the downstream sampling site.

The general pH variation profile along the DanulbeeRcan be well linked with the
biochemical processes in the water, the primargdycbon and respiration along with

bacterial decomposition of algal detritus. Givea JIDS2 usual sampling time (during
daylight) primary production exceeded organic deposition leading to increasing pH values
and dissolved oxygen content, mainly visible inniddle reach of the Danube, characterized
by slow flowing and relatively shallow reaches.ignificant decreasing profile was visible in
thelron Gatesarea. A good correlation between pH and oxygeuratdn was found in the
case of mouth of three tributarieéddqrava, Hron andlpoly), reflecting primary production
process.
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Alkalinity values in the Danube River and mouthtlue tributaries generally ranged within the
normal scope for natural buffer capacity waterslight decreasing profile from upper to
middle and lower reaches was observed.

Dissolved oxygen pattern along the Danube Rivernetagively similar with the pH one, with
two higher profiles in the upper and middle reaalespectively, in good correlation with
primary production occurrence. Most of the sampéitgs had oxygen saturation over 80%.
Only three sampling sites on the Danube courses@®edarm respectively had rather low
oxygen content (saturation less than 70% at rivedlK61}za/Szony1586Rackeve-Soroksar
Danube Arm- end and 120@ownstream Tisa Tributaries at the confluence had dissolved
oxygen slightly higher than the Danube itself, vatrer-saturation values occurring in 10 out
of 18 selected tributaries. As regards the mininoxygen content, the most critical situation
appeared at the mouth of thegestributary, due to the discharge of totally unteeht
municipal wastewater.

The longitudinal surveys on major tributaries gefigrshowed increasing profiles from upper
sites down to the confluence with the Danube Rivéhe case of alkalinity and conductivity.
The specific bio-chemical activity for the timin§the survey (end of summer) was
emphasized by the good correlation between disdaxggen saturation and pH values.

When compared with JDS1 results from 2001, the¥dhg issues are to be mentioned:

o the profiles of the two surveys were relatively isdmfor the Danube River in the case
of temperature, conductivity and alkalinity, excépta few local differences;

o the pH values were similar, except for the riveetsh located in the middle Danube,
between rkm 169Qupstream end of Szentendre Island - aanmg rkm 1424
(Bating), where pH values found in JDS1 were higher th&nones measured during
JDS2; the same trend of variation appeared indbe of selected tributaries;

0 the dissolved oxygen saturations measured durii@PJiere generally slightly lower
in the upper reach of the Danube River and sigmitily lower in the middle reach
(primary production was more pronounced in thisheduring JDS1). In the lower
Danube, JDS2 values were generally higher thaortee from JDS1. Most of the
tributaries had higher dissolved oxygen contentb2.

The water quality assessment for the JDS2 resuassh&ing carried out based on three
different approaches: the Austrian and the Czeopgwals (which are WFD compliant) and
the Trans National Monitoring Network of ICPDR (TNW classification system (used for
TNMN purposes only). It is noteworthy that the imfation resulting from the application of
the Austrian and TNMN assessment schemes is vech similar, but they significantly

differ from the Czech system in the case of disswloxygen parameter. Therefore, a jointly
agreed system of WFD compliant criteria at the @nBasin level needs to be developed in
the near future.
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