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ABBREVIATIONS 

 

3D Three-dimensional (about numerical modelling ) 
ADCP  Acoustic Doppler Current Profiler ( technical for the measurements of 

water velocities and flow rates ) 
ADV Acoustic Doppler Velocity  (technical for the measurements of water 

current velocities ) 
AOX Adsorbable Organic Halogens  
As Arsenic  
AQC Assurance Quality Control  
Ba Barium  
BQE Biological Quality Elements  
CBO5 Biochemical Oxygen Demand at 5 days 
CCO-Cr Chemical Oxygen Demand using potassium dichromate method 
CCO-Mn Chemical Oxygen Demand using potassium permanganate method 
Cd Cadmium 
Cl Chlorine  
CN Center (concerning to the pla ce where the measurements were made, or 

sampling) 
Co Cobalt 
CPUE Catch per unit effort  
Cr Chromium 
Cu Copper 
Fe Iron  
GIS Geographic Information System  
GPS  Global Positioning System  
Hg Mercury 
HSI Habitat  Suitability Index 
HMS  Habitat Modific ation Score  
HQA Habitat Quality Assessment  
ICPDR International Commission for the Protection of the Danube River  
IE/OE Epuraŀu Island/ Epuraɿu Islet 
IFIM  Instream Flow Incremental Methodology  
IL Lupu Island 
INCDDD Danube Delta National Institute for Research and Development  
INCDM National Institute for Marine Research and Development Constanŧa 
INCDPM National Institu te for Research and Development in Environmental 

Protection  
JDS Joint Danube Survey (JDS1, JDS2 international expeditions of Danube 

quality monitoring organized by ICPDR) 
kg dm Kilograms of dry matter  
LD Limit of detection  
Lmax Maximum sound intensity  (is measured in dB) 
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Lzeq Equivalent continuous intensity with Z -weighted linear (to noise - unit of 
measure: dB) 

MNS Black Sea ð Sulina quote 
MD Right bank 
mdMN Meters above the Black Sea (on odds) 
Mn Manganese  
MS Left bank  
Natura 2000  EU network of protected areas  (include SPA and SCI) 
NH4

+ Ammonium  
Ni Nickel 
NO2

- Nitrites   
NO3

-  Nitrates   
NT Total nitrogen  
NTU Unit of measurement for turbidity  
OF Fermecatu Islet 
OL Lupu Islet 
OT Turcescu Islet 
PAH Polycyclic Aromatic Hydrocarbon  
Pb Lead 
CP Critical point  
PCB Polychlorinated Biphenyls  
CPs Critical points  
PHABSIM Physical Habitat Simulation System  
PT Total phosphorus 
TSP Total Suspended Particles  
RX X rays 
Q Water flow  
SCI Site of Community Importance   
Se Selenium 
SI Suitability Index  
SLD  Below detection limit  
SOP Standard Operation Procedure  
SPA  Special Protected Area  
TNMN TransNational Monitoring Network   
U.M. Unit of measurement  
Zn Zinc  
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1. INTRODUCTION 
 

The Report prepared at the finalization of the prec onstruction phase, in order to 
characterize the state of reference, before the start of the hydraulic works, is based on 
the following reference documents : 

(i)  Monthly reports (4) summarizing the activities carried out by the Contractor 
as specified in the Ter ms of References. 

(ii)  Historical data (Basic Framework) by which (where was the case) the 
observations and evaluations of the preconstruction monitoring period have 
been analyzed and corroborated in order to assess two basic characteristics : 

¶ the degree of cong ruence, respectively of evaluation previously 
obtained, with the one resulted from monitoring activities during the 
project; along with the strenghtening of own arguments of specific 
project activities, in this way a statistical sampling of determined 
parameters for a period of time is ensured, which practically allows the 
elimination of some potential errors caused by the exclusive use of 
certain determinations on a relative short period (April -August 2011), 
when only low water discharges have been recorde d on Danube river at 
the critical points monitored ; 

¶ temporal and especially spatial trend of hydrochemical, hydrobiological 
and hydrological parameters, by integrating data from April to August 
2011 in the series of historical data, this way allowing the o btaining 
corroborating data algorithms both abiotic and biotic level at aquatic 
ecosystem level specific to Danube on the monitored section; at least 
the interconnections between the characterization parameters of water 
quality with water discharge, of mas s loadings associated (in particular 
particulate matter carried from upstream to downstream in the studied 
area), specific to preconstruction state, will serve as reference data to 
the direct assessment of impact caused by hydro technical works . 

The Phase Report is structured according to the table of contents transmitted by 
the Contracting Authority, presenting the reference state characterization 
(preconstruction) in correlation with the specific monitoring objectives/critical points, as 
follows : 

A ð air quality monitoring  

B - noise monitoring  

C - soil monitoring  

D - hydro-morphological monitoring  

E ð water quality monitoring  

F - aquatic flora and fauna  monitoring, with specific subchapters (hydrobiology, 
ichthyofauna ) 
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G - terrestrial flora and fauna monit oring (vegetation, avifauna ) 

H ð Natura 2000 sites monitoring  

I ð  construction site activities monitoring and compliance with the intervention  
plan in case of accidental pollution . 

The critical points, in which the environmental factors monitoring has bee n carried 
out, are schematically shown in the following : 

 

In the first part of the Phase Report, an overall analysis of the specific activities 
progress with the appropriate methodology and equipment and references regarding the 
numerical modeling, are pr esented for each of the monitoring objectives (cap. 2.2). 
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The second part of the Phase Report shows the detailed results of biotic and 
abiotic parameters monitoring at the level of specific objectives (A -H) and critical points . 
Also integrated analysis elements are indicated at the aquatic and terrestrial ecosystems 
level by assessments on specific interrelation between biotope and biocenosis, and on the 
basis of some intercorrelations - at least the hydrochemical indicators - with water flow . 

The last part  of the Phase Report presents the specific conclusions at this stage 
and a series of recommendations. 

The present Report develops a several new elements, allowing to obtain an 
overview suitable to integration in analytical modeling, respectively numerical modeling, 
work otherwise pursued by the Contracting Authority . The Reference Database which 
integrates historical data (Basic Framework) and those obtained under contract (April -
August 2011) is also presented. 

Alongside the properly organization and conduc t of field and laboratory activities, 
a permanent cooperation between INCDPM as Consortium Coordinator and its Partners has 
been assured. The support of the National Agency of Fisheries and Aquaculture, the 
Border Police, Naval Transport Police and fisherm en's associations has been assured. 

In this context, we can appreciate that the project management structure 
submitted by the Provider in Technical Proposal proved viable, ensuring the flow of 
necessary informations at consortium level INCDPM.  

 Elements related to sampling periods for monitored objectives are shown in Table 
1.1. 
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Table 1.1 - Preconstruction phase - monitored objectives  

MONITORING OBJECTIVES 
Sampling period/field 

activities period  
Campaign 

Main Critical Points  Secondary Critical Points  

01 02 10 03A 03B 04A 04B 07 09 

A. AIR 

02-06.06.2011 C 01 YES YES YES NO NO NO NO NO NO 

10-13.06.2011 C 01 YES NO YES YES YES YES YES NO YES 

06-08.07.2011 C 01 YES YES YES YES YES YES YES YES YES 

26-29.07.2011 C 01 YES YES YES YES YES YES YES YES YES 

B. NOISE 

12-17.05.2011 C 01 YES YES YES YES YES YES YES YES YES 

10-13.06.2011 C 02 YES YES YES YES YES YES YES YES YES 

07-08.07.2011 C 03 YES YES YES YES YES YES YES YES YES 

26.07-29.07.2011 C 04 YES YES YES YES YES YES YES YES YES 

C. SOIL 

12-17.05.2011 C01 YES YES YES YES YES YES YES YES YES 

03-06.06.2011 C02 YES YES YES YES YES YES YES YES YES 

12.06.2011 C02 NO NO NO NO NO NO NO YES YES 

06-08.07.2011 C02 YES YES YES NO NO NO NO NO NO 

D. HIYDROMORPHOLOGY 15.04-15.08.2011 C01 YES YES YES YES YES YES YES YES YES 

E. 

WATER QUALITY 

11-17.05.2011 C 01 YES YES YES YES YES YES YES YES YES 

10-13.06.2011 C 02 YES YES YES NO NO NO NO YES YES 

06-08.07.2011 C 03 YES YES YES NO NO NO NO NO NO 

26-28.07.2011 C 04 YES YES YES NO NO NO NO NO NO 

SEDIMENTS 

11-17.05.2011 C 01 YES YES YES YES YES YES YES YES YES 

10-13.06.2011 C 02 YES YES YES NO NO NO NO YES YES 

06-08.07.2011 C 03 YES YES YES NO NO NO NO NO NO 

26-28.07.2011 C 04 YES YES YES NO NO NO NO NO NO 
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MONITORING OBJECTIVES 
Sampling period/field 

activities period  
Campaign 

Main Critical Points  Secondary Critical Points  

01 02 10 03A 03B 04A 04B 07 09 

F. 

AQUATIC FLORŉ  
06-08.07.2011 C 01 YES YES YES NO NO NO NO NO NO 

28-29.07.2011 C 01 NO NO NO YES YES YES YES YES NO 

AQUATIC FAUNA 
AQUATIC FLORŉ 

11-16.05.2011 C 01 YES YES YES YES YES YES YES YES NO 

06-08.07.2011 C 01 YES YES YES NO NO NO NO YES NO 

06-08.07.2011 C 01 YES YES YES NO NO NO NO NO NO 

F.is. STURGEONS AND BARBEL 11.06-10.07.2011 C 01 YES YES YES NO NO NO NO NO NO 

F.i. OTHER FISH SPECIES 
27.04-27.05.2011 
01.06-30.07.2011 

C 01 YES YES YES NO NO NO NO NO NO 

G. 
TERRESTRIAL FLORA 

16.05-08.07.2011 C 01 YES YES YES NO YES YES YES YES NO 

26-30.05.2011 C 02 NO YES YES NO NO NO NO NO NO 

06-10.06.2011 C 03 NO NO NO YES YES YES YES YES NO 

TERRESTRIAL FAUNA 23.05-10.06.2011 C 01 YES YES YES YES YES YES YES YES NO 

H. NATURA 2000 SITES 

16.05-08.07.2011 C 01 YES YES YES YES YES YES YES YES NO 

26-30.05.2011 C 02 NO YES YES NO NO NO NO NO NO 

06-10.06.2011 C 03 NO NO NO YES YES YES YES YES NO 

I.  
CONSTRUCTION SITE 
ACTIVITIES 

27.04-15.08.2011 C 01 YES NO YES NO NO NO NO NO NO 

NOTE:  
 YES ð samples have been taken / field activities have been conducted  
 NO - samples have not been taken / field activities have not been conducted  
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 Monitoring frequencies on each point in the preconstruction phase are shown 
succinctly in the following table : 
 

Table 1.2 - Preconstruction phase - monitoring objectives ð 

Frequencies with differentiations at critical points  

Monitoring Objectives  

Main Critical 
Points 

Secondary Critical Points  

01 02 10 03A 03B 04A 04B 07 

A. AIR 1* 1 1 1 1 1 1 1 

B. NOISE M M M M M M M M 

C. SOIL 2* 2 2 2 2 2 2 2 

D. HIYDROMORPHOLOGY 

Water level  C C C Q Q Q Q Q 

Water velocity  M M M Q Q Q Q Q 

Turbidity  C C C Q Q Q Q Q 

2D bathymetric 
elevation  

Q Q Q Q Q Q Q Q 

3D bathymetric 
elevation  

Q Q Q Q Q Q Q Q 

E. 
WATER QUALITY M M M S S S S S 

SEDIMENTS M M M S S S S S 

F. 

AQUATIC FLORA 1 1 1 1 1 1 1 1 

AQUATIC FAUNA 1 1 1 1 1 1 1 1 

F. is STURGEONS AND BARBEL 

Two seasons / year Two seasons / year 

(Feb, Mar, Apr, 
May/Aug, Sep, Oct, 

Nov, Dec) 

(Feb, Mar, Apr, May/ Aug, Sep, 
Oct, Nov, Dec) 

F. i OTHER FISH SPECIES 

Annual Annual  

(Apr, May, July, 
Aug, Sep) 

(Apr, May, July, Aug, Sep) 

G. 
TERRESTRIAL FLORA 1 1 1 1 1 1 1 1 

TERRESTRIAL FAUNA 1 1 1 1 1 1 1 1 

H. NATURA 2000 SITES C C C C C C C C 

I.   CONSTRUCTION SITE ACTIVITIES M M - - - - - - 

NOTE:  

M- monthly, S ð semester, Q ð quarterly, C - continuous, X* ð number of investigations /preconstruction  
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The means of transportation used during the preconstruction phase are shown in 
Table 1.3.  

 

Table 1.3 - Means of transportation use d for preconstruction period  

Domain Means of transport  

WATER 

SAM boat with sonar and 75 HP engine 

Linder boats with 10 HP engine 

boats with 10 -125 HP engines 

RIB boat with 25 HP engine 

VITUKI sampling ship, 500 HP engine 

COLEGIU sampling ship, Galaʁi, 500 HP 
engine 

LAND 

cars 

land vehicles 

minibus 

auto-laboratory  
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2. STATUS OF THE ACTIVITIES 
 

To control the stage of progress of specific activities of monitoring objectives at 
the critical points, was developed a synthet ic indicator - approach degree GA (%) - which 
allows highlighting regular of way of accomplishing the program of works performed by 
the Provider in the base of the liabilities deriving from the Technical specification .  

The value of this indicator is calcu lated according to the formula (2.1) [Deák Gy., 
Petrescu A.]:  

ä

ä

=

=

³

=
9

1

9

1

100

(%)

i

i

i

i

F

R

GA          (2.1) 

 

where: 

- Ri is frequencies of monitoring ACCOMPLISHED for each PCi critical point in the 
preconstruction phase; 

- Fi is frequencies of monitoring REQUESTED in the Technical specification for each 
PCi critical point in the preconstruction phase . 

 

After the decisional analysis of the specialists team of the Consortium, critical 
points were grouped into three categories : 

A- Main critical points (CP 01, CP 02, CP 10) 

B- Main critical secondary  (CP 03A, CP 03B, CP 04A, CP 04B, CP 07) 

C- Critical point useful the 3D modeling 3D (CP 09). 

 

For this phase, at the level those 9 PC were determined geographical coordinates, 
realizing concurrently a coding system for each specific  objective of the monitoring .  

 In order to optimize overall the field activities - campaigns of sampling, 
measurements and observations "in situ" - the program of the monitoring activities was 
planned so research craft ensure maximum efficiency for obtain ing data and information . 
The main criterion used in this sense it was the degree of  overlap of the frequencies and 
the monitoring locations (eg hydromorphology and water quality) . 

As a consequence of the above, in Table 2.1. is summarized the approach de gree 
of monitoring objectives achieved for the period afferent the I phase (preconstruc tion ).  
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Table 2.1  - Approach degree GA (%) period April ð August 2011  

No. 
crt.  

Monitoring objective  Phase 
Approach degree 

GA(%) after  4 months  

1. Calitatea aerului  

Preconstrucʁie 
(STAREA DE 
REFERINʀŉ) 

100 

2. Solul 110 

3. Zgomot 100 

4. Hidromorfologia  100 

5. Calitatea apei  102,3 

6. Ihtiologie ð sturioni  100 

7. Ihtiologie ð alte specii  100 

8. Flora acvaticŊ 100 

9. FaunŊ acvaticŊ 100 

10. Flora terestrŊ 100 

11. FaunŊ terestrŊ 100 

12. Situri Natura 2000 100 

13. Monitorizare pŊsŊri 100 

14. ActivitŊʁi ŀantier 100 

15. Modelare 3 D 100 

 

It can be appreciated that, overall, for the preconstruction phase the Provider is 
framed in work schedule establishe d according to the technical specification . 

In the following are presents the basics about the status and evolution of 
monitoring program on each phase/activity/critical point in part . 

 

2.1. Monitoring progress  

 

2.1.A. Air quality monitoring  

 

 2.1.A.1. Campaigns and monitoring periods  

 

Air quality monitoring was conducted in 4 expeditions representing one 
measurements campaign throughout period of the preconstruction, the monitoring 
program being shown in Table 2.1.A.1.1.  

 

Table 2.1.A.1.1  - Centraliz er  on t he campaigns and air quality monitoring periods  

Campaign/  
Period  

Main critical points  Secondary critical points  
Additional 

critical 
point  

CP 01 CP 02 CP 10 CP 03A CP 03B CP 04A CP 04B CP 07 CP 09* 

Campaign 01 
02-06.06.2011 
10-13.06.2011 
06-08.07.2011 
26-29.07.2011 

04.06 
10.06 
06.07 
26.07 
27.07 

03.06 
07.07 
27.07 

02.06 
06.06 
13.06 
08.07 
29.07 

11.06 
07.07 
28.07 

11.06 
07.07 
28.07 

11.06 
07.07 
28.07 

11.06 
07.07 
28.07 

05.06 
08.07 
29.07 

12.06 
08.07 
29.07 

* CP 09  - useful for numerical modeling  
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2.1.A.2. Met hodology and equipment  

 

 Methodology 

In order to assess air quality were determined the indicators mentions in the 
technical specifications : NOx, CO, CO2, particulate matter and lead oxides . The 
measurements of air "in situ" and the laboratory tests carried  out to determine these 
indicators were carried out in accordance with the standards outlined in the table 
2.1.A.2.1.  

 

Table 2.1.A.2.1  - Standard operating procedures, methodologies specific, referential  

Standard/Met hod Analysis 

SR EN 14211/2005 
Ambient air quality . Standard method for the measurement of the concentration of 
nitrogen dioxide and nitrogen monoxide by chemiluminescence  

SR EN 14626/2005 
Ambient air  quality . Standard method for the measurement of the concentration of 
carbon monoxide by non-dispersive infrared spectroscopy  

SR ISO 9855:1999 
Ambient air . Determination of the particule lead content of aerosols collected on 
filters. Atomic absorption spectrometric method  

STAS 10813/1976 Air quality . Determination of suspended particulates (TSP) 

SR EN 12341:2002 
Air quality . Determination of the PM 10 fraction of suspended particulate matter - 
Reference method and field test procedure to demonstrate reference equivalence 
of measurement methods 

SR EN 14902:2006 
Ambient air quality . Standard method for the measurement of Pb, Cd, As and Ni in 
the PM10 frac tion of suspended particul ate matter  

 

Equipment  

Measurement of the concentrations of NO x, CO and CO2 was carried out " in situ " with 
the mobile laboratory and analyzers type Horiba APNA 370 and APMA 370. Samples of 
particulate matter and lead oxides were taken with sampling apparatus of type DESAGA 
GS 450 and were analyzed in the laboratory .  

 

 2.1.A.3. Investigations conducted  

 

In order to characterize the state of reference of the air quality, 452  samples of 
the air were taken from CP 01, CP 02, CP 10, CP 3A, CP 3B, CP 4A, CP 4B, CP 07 AND CP 
9, for which were carried out 1315 analysis, a centralization on the critical points is 
shown in Table 2.1.A.3.1.  

 

Table 2.1.A.3.1  - Centralizer on air qualit y monitoring  

Characteristics  

Main critical points  Secondary critical points  
Additional 

critical point  
Total  

CP 
01 

CP 
02 

CP 
10 

CP 
03A 

CP 
03B 

CP 
04A 

CP 
04B 

CP 
07 

CP 09* 

number of samples 93 81 90 23 23 23 24 65 30 452 

number of analysis 235 205 225 100 100 100 100 150 100 1315 

* CP 09  - useful for numerical modeling  
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2.1.B. Noise monitoring  

 

 2.1.B.1. Campaigns and monitoring periods  

 Noise monitoring was conducted in 4 expeditions representing 4 measurements 
campaign throughout period of the preconstru ction, the monitoring program being shown 
in Table 2.1.B.1.1.  

Table 2.1.B.1.1  - Centralizer on the campaigns and noise  monitoring periods  

Campaign/ 
Period  

Main critical points  Secondary critical points  
Additional 

critical point  

CP 
01 

CP 
02 

CP 
10 

CP 
03A 

CP 
03B 

CP 
04A 

CP 
04B 

CP 
07 

CP 09* 

Campaign 01 
12-17.05.2011 

14-
15.05 

13.05 17.05 16.05 16.05 16.05 16.05 12.05 - 

Campaign 02 
10-13.06.2011 

10.06 10.06 13.06 11.06 11.06 11.06 11.06 12.06 12.06 

Campaign 03 
07-08.07.2011 

07.07 07.07 07-08.07 - - - - - - 

Campaign 04 
29-29.072011 

26-
28.07 

26-
27.07 

29.07 
28-

29.07 
28.07 28.07 28.07 29.07 - 

* CP 09  - useful for numerical modeling  

 

2.1.B.2. Methodology and equipment  

 

Noise level - Intensity (dBA) - was measured for short periods of time, in the 
monitoring poin ts set for situation devoid of naval traffic and with naval traffic . For 
processing of date and preparation of noise maps were used information on weather 
conditions and terrain . 

The noise measurements were made using sonometer Bruel & Kjaer 2250 model.  

As a measurement technique it was used continuous monitoring with a duration of 
60s and 78S. Noise intensity was sampled with one step of 1s .  

The appliances calculates and keeps in memory the minimum intensity or the 
maximum monitoring interval and the L zeq value - equivalent intensity continuous with 
weighted  Z-linear . 

This corresponds to a level of constant noise that would result if the same total 
energy of sound would be produced in the measuring range . 

The noise measurement equipment consisted mainly f rom: microphones, screen of 
wind, calibrat ion of noise, sound level meter, the software of download and processing 
data. 

It were applied working methodologies in according to standards from Table 
2.1.B.2.1 . 

Table 2.1.B.2.1  - Standard methods used to monito r noise  

Standard/Met hod Analysis 

STAS 6156 ð 86 
Protection against noise in dwellings and public buildings. Admissible limits 
and sound insulation values 

SR ISO 1996/1,2,3:1995 Acoustics. Description and measurement of environmental noise . 
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 2.1.B.3. Investigations conducted  

 

The noise measurements, carried out in four campaigns, had totaled 689 
measurements, whose distribution - absolute number and percentage - on critical points 
are presented in Table 2.1.B.3.1.  

 

Table 2.1.B.3.1  - Centralizer on noise monitoring  

Characteristics  

Main critical points  Secondary critical points  
Additional 

critical point  
Total  

CP 
01 

CP 
02 

CP 
10 

CP 
03A 

CP 
03B 

CP 
04A 

CP 
04B 

CP 
07 

CP 09* 

Number of 
measurements 

271 104 147 17 25 25 17 50 33 689 

* CP 09  - useful for numeric al modeling 

 

2.1.C. Soil monitoring  

 

 2.1.C.1. Campaigns and monitoring periods  

 

Monitoring of soil quality was conducted in 4 expeditions representing 2 
measurements campaign throughout period of the preconstruction, the monitoring 
program being shown in Table 2.1.C.1.1.  

 

Table 2.1.C.1.1  - Centralizer on the campaigns and the periods of quality soil monitoring  

Campaign/ 
Period  

Main critical points  Secondary critical points  
Additional 

critical point  

CP 
01 

CP 
02 

CP 
10 

CP 
03A 

CP 
03B 

CP 
04A 

CP 
04B 

CP 
07 

CP 09* 

Campaign 1 
12-17.05.2011 

14.05 
15.05 

13.05 17.05 17.05 16.05 16.05 
16.05 
17.05 

12.05 - 

Campaign 2 
03-06.06.2011 

12.06.2011 
06-08.07.2011 

03.06 
04.06 
06.07 

03.06 
04.06 
07.07 

06.06 
08.07 

03.06 
05.06 

05.06 05.06 05.06 12.06 12.06 

* CP 09  - useful for  numerical modeling  

 

 2.1.C.2. Methodology and equipment  

 

Establishment the effective program of sampling and harvesting of soil samples had 
into account the provisions contained in the documents of Table 2.1.C.2.1.  
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Table2.1.C.2.1  - Standard methods for  determining indicators from soil samples  

Standard/Met hod Analysis 

STAS 7184/1-1984 Recoltarea probelor pentru studii pedologice ŀi agrochimice 

ISO 10381/1-2002 Soil quality  - Sampling. Part 1. Guidance on the design of sampling programmes 

ISO 10381/2-2002 Soil quality  - Sampling. Part 2. Guidance on sampling techniques 

ISO 10381/3-2001 Soil quality  - Sampling. Part 3. Guidance on safety 

ISO 10381/4-2003 
Soil quality  - Sampling. Part 4. Guidance on the procedure for investigation of 
natural, near -natural and cultivated sites  

ISO 10381/5-2005 
Soil quality  - Sampling. Part 5. Guidance on the procedure for the investigation 
of urban and industrial sites with regard to soil contamination  

 

Soil samples were collected from two different depths, respectively  from 5 cm and 
30 cm from the surface , with the sampler Burkle type; were coded and labeled according 
to the coding instructions , were complemented sampling sheets, and to each sampling 
point it have been established geographic coordinates .  

To assess the physico-chemical properties of soil were determined indicators 
enumerated in the Order 756/1997 - head. III, Annex, Table 1 - Traces of chemicals in 
soil: organic compounds and they salts contained at point 2 of the Table - "other 
elements" in accordance with the technical specifications . The analysis methods used to 
determine these parameters are shown in Table 2.1.C.2. 2. 

 

Table 2.1.C.2.2  - Standard methods for determining indicators from soil samples  

Standard/Met hod Analysis 

Preparation of test samples  

SR ISO 11464:1998 ¶ Pre-treatment of soil samples  

SR ISO 11466:1999 ¶ The mineralization of soil samples  

Chemical determinations  

SR ISO 11047:1999 
ISO 20280/2007 
ISO 16772/2004 
ISO 122036/2008 

Metals: Sb, Ag, As, Ba, Be, B, Cd, Co, Cr, Cu, Mn, Hg, Mo, Ni, Pb, Se, Sn, 
V, Zn 

SR ISO 11262:1998 
SR ISO 11048:1999 
SR EN ISO 10304:2009 
SR ISO 10530:1997 
STAS 7184/7-87 

Other elements: cyanide, sulphocyanates, fluoro, bromo, sul phides, 
sulphates 

STAS 7184/21-82 Determination of humus  

SR ISO 14235:2000 Determinatio n of soil organic matter - organic carbon 

Analysis of physical characteristics  physico-mechanical:  

STAS 7184/10-79 
STAS 1913/5-85 

- granulometr y 

SR EN ISO 22476:2006 - porosity 

STAS 1913-83 - other mechanical characteristics  
(compressibility, compaction ) STAS 8942-89 
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 2.1.C.3. Investigations conducted  

 

In order to characterize the state of reference of the soil quality , were taken in 
two campaign, a 1150 number of soil samples from  CP 01, CP 02, CP 10, CP 3A, CP 3B, CP 
4A, CP 4B and CP 07 (Annex 5.3.1), for which were carried out 40250 chemical analysis . A 
centralization on critical points of the monitoring data is shown in Table 2.1.C.3.1.  

 

Table 2.1.C.3.1  - Centralizer on soil monitoring  

Characteristics  

Main critical points  Secondary critical points  
Additional 

critical point  
Total  

CP 
01 

CP 
02 

CP 
10 

CP 
03A 

CP 
03B 

CP 
04A 

CP 
04B 

CP 
07 

CP 09* 

number of 
samples 

456 204 216 38 46 42 36 80 32 1150 

number of 
analysis 

15960 7140 7560 1330 1610 1470 1260 2800 1120 40250  

* CP 09  - useful for numerical modeli ng 

 

2.1.D. Hydromorphological monitoring  

 

The hydromorphological monitoring it took into account the following elements : 

¶ Water quantity (flow rate ) 

¶ Water flow dynamics ð flow velocity  

¶ Water level  

¶ Bed morphology 

¶ Sediment carried  in suspended. 

 

2.1.D.1 Flow and flow velocity measurements using  ADCP technique  

 

For the measurements of flow and speed were used several boats, such as boats 
òZodiacó, ăRIBó,  ăBombardó.  

 

Methodology and equipment  

 

Work methodology  

 

The ADCP system (Advance Doppler Current Profiler ) it measures in real time the 
profiles of flow velocity of water and based on them determine the flows on the 
respective profiles . This system was used attached to the crafts . Hydrometric 
measurements were performed with a spatial resolution according to the technical 
specifications at each critical point . 
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The ADCP RDI 600kHz system composed from: Bottom Track circuit , modul e of 
profiling of high resolution , cabl es, bater ies, memory card and an dedicated software, 
has required the existence a computer shoc kproof and moisture for data collection, and 
was served by DGPS OmniSTAR 8200 HP, and/ or GPS constructive supplied. ADCP used 
have four /eight sensors with different orientation, for generating a acoustic narrow 
beam projected through the water without ref lections caused to particles from water 
(par example: sediment and suspended, organic matter, organisms or gas bubbles), in 
order to determine the flow velocity of water .  

For data processing it was used a software of Teledyne RDI - WinRiver II 
manufacture r's, used at recording, processing and  analysis data of flow velocity and flow 
rates. 

 

2.1.D.2 Single-beam bathymetric measurements and  surveying measurments of 
the banks  

 

It  were performed  approximately  550  bathymetric  cross profiles  of single-beam, 
which were continued,  in the extension,  with  surveying measurements of banks on profile  
in zone of the main riverbed . 

 

Work methodology for single -beam hydromorphological measurements  

 

The bathymetric profiles were executed on predetermined/marked sections h aving 
at least one landmark on the shore where runs topographic profile with the perpendicular 
orientation along the Danube, from one shore to another . At the beginning and end of the 
measurement series was made the registration Danube level  at the nearest  hydrometric 
station . Displacement speed of the boat was about 2 knots (aprox.3.5 km/h), according 
to the hydro -meteorologic conditions, wind, the nature of the bottom , etc.  

Single beam bathymetric  measurements were performed  using a portable  system 
EchoSounders StrataBox, being an portable sonar is an accurate of measuring of water 
depth ±0.5%. The tr ansducer of ceramic type  it has a power of 300W at a frequency of 
10KHz. 

Central unit of sonar is connected to power supply of 10-30VDC, with  the 
transducer, with  GPS and laptop  to enable recording, integration and storage of 
information at each measurement /profile . 

This system installed  on the craft  òZodiacó has been immersed to a depth of 30-40 
cm, the measurements being performed  on cross-sections, starting  at a distance from the 
shore which ensures a minimum depth of 2 m and crossing toward  the opposite shore of 
the Danube under the same conditions. 

During measurements were performed  the continuous GPS records; it was used 
DGPS Omnistar 8200 HP, with dual f requency (L1 and L2), operating in RTK regim, having 
a the sub-meter accuracy (0.20 m) of positioning, a accuracy of time of 20 ns RMS , and a 
accuracy of the speed of 0.05 m/s.  

It  has tried  to maintain  a trajectory  as straight,  as well  as a speed as constant . 
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Work methodology for the surveying measurements of the shores   

 

Geodetic network of thickening and uplift was made up of old points/ topographic 
landmarks, taken from existing national networks and new points that will be 
materialized and determined at  this stage of preconstruction . New points materialized, 
according to the technical specifications, were highlighted by wooden stakes and/or 
topographic landmarks Feno, depending on conditions on the ground . 

By adding the points it was achieved thickening the existing networks to represent 
an support for the bathymetric measurements and for the topographical survey of the 
shores, still on the same section, but also for future uses on the area monitoring of the 
riverbed and the shores in sights . 

 

  
Defores tations of the main riverbed in zone the alignments of the cross profiles  

 

From the landmarks of the geodetic network of thickening and uplift were 
determined by DGPS measurements the coordinates of topographic landmarks/wooden 
stakes from alignments of cr oss bathymetric profiles .  

It has pursued as far as possible in every point to ensure the visibility to other two 
points of network, to guide the total topographic station .  

Were determined coordinates X, Y, Z in the stereographic projection system 1970 
and reference plan of the Black Sea Sulina for all the points of geodetic network of 
thickening and uplift . 

The methods for determining the coordinates have included the GPS measurements 
with the Trimble R5 receivers, L1 / L2 and clasic surveying measurement s with total 
stations/Leica 1200+, thus it was obtained the documentation of the geodetic network of 
thickening and uplift (topographical descriptions and inventories of coordinated in 
stereographic system 1970, network sketches etc.).  
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The materialization  and linking of the bathymetric profiles at the geodetic 
network of thickening and uplift  

In zone of the bathymetric profiles were planted how many 2 topographic 
landmarks /wooden stakes, of which at least one in the profile alignment or in extension 
there of, the coordinates wooden stakes being determined by starting from network 
points. A second topographic landmark was planted in its alignment / extension on the 
upper bed or close, depending on conditions on the ground to serve the rapid 
identification of  the alignment and respectively, in order to facilitate the topographical 
survey subsequent on profile of riverbed, especially for the regular calibration or after 
events hydrological of hydrometric sections, with the total station and 2D hydrographic 
sonar (single-beam). 

 

2.1.D.3 Multie -beam bathymetric measurements  

 

The multi -beam bathymetric measurements were made by VITUKI using specific 
equipment  this type of measurements on ship board ăDr. Csoma J§nosó. 

 

 

 

Throught these multi -beam bathymetry measurements was fully covered an area of 
48.0 km. The details and results of these measurements are presented in Chapter 3.1.J.  

 

2.1.D. 4. Measurements of turbidity / suspended matter s 

 

Continuous turbidity measurements it not were mad e due to the delay of the 
acquisition and the mounting of the turbidity sensors . 

It states that regular monitoring of turbidity assures obtaining relevant results 
consistent with the objectives set out in the Technical specifications . 
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From the point of vie w the turbidity monitoring / measurements of the suspended 
matter s during the preconstruction perioad were carried out the following activities : 

a) Characterization the correlation between turbidity (NTU), concentration of 
suspended matters (gravimetrical mea surments mg/l) both in flux quasi -
continuously and by correlation the granulometry of re -suspension sediments,  
with value of dispersion (nephelometry);  was performed at the same time a 
determination of granulometry of suspended matters;  

b) For sediment were determined the granulometric characteristics and those 
relating to the mineral composition thereof by identifying and quantifying 
approx. 20 elements (fluorescence with  RX). 

Tables 2.1.D.4.1 and 2.1.D.4.2 it presents an centralizer of activities of 
hydromorphologic order . 

 

Table 2.1.D. 4.1  - Centralizer on turbidity  monitoring / measurements of the suspended matters  

Calibration 
sets 

Main critical points  
Secondary critical 

points  CP 
09 

Total  
CP 01 CP 02 CP 10 CP 

3A 
CP 
3B 

CP 
4A 

CP 
4B P1 P2 P4 P3 P5 ST6 ST7 ST8 

Observations 
17 17 17 4 4 4 4 4 2 2 2 2 2 81 

weekly monthly  monthly        

Suspensions 
granulometry  

a set a set a set 
a 

set 
a 

set 
a 

set 
a 

set 
a 

set 
07A 
a set 

9 
sets 

* CP 09 - useful for numerical modeling  

 

Table 2.1.D. 4.2  - Centralizer on monitoring of sediment characteristics  

Characteristics  

Main critical 
points  

Secondary critical points  
CP 
09 

Total  
CP 
01 

CP 
02 

CP 
10 

CP 
03A 

CP 
03B 

CP 
04A 

CP 
04B 

CP 
07 

Sets granulometr y 8 6 6 1 1 1 1 1 1 
26 

sets 

Sets mineral composition 
analysis 

a set a set a set a set a set a set a set a set a set 9 sets 

* CP 09 - useful for numerical modeling  

 

Correspondence that motivate in an some extent the delay of the emplacement of 
turbidity sensors with quasi -continuous measuring (every 15 minutes) was presented in 
Annex 3 of MONTHLY REPORT no. 2 and 3. How this correspondence continues and in 
today the relevant documents will be attached in the following Monthly Reports . 
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2.1.E. Water quality monitoring  

 

2.1.E.1. Campai gns and monitoring periods  

 

Water quali ty monitoring was conducted in 4 expeditions represent ing 4 campaign 
of sampling of water and sediments  throughout period of the preconstruction,  the 
monitoring program being shown in Table 2.1.E.1.1.  

Table 2.1.E.1.1  - Centraliz er on  the campaigns and wat er quality monitoring periods  

Campaign/ 
Period  

Main critical points  Secondary critical points  
Additional 

critical point  

CP 
01 

CP 
02 

CP 
10 

CP 
03A 

CP 
03B 

CP 
04A 

CP 
04B 

CP 
07 

CP 09* 

Campaign 01 
11-16.05.2011 

14-
15.05 

13.05 11.05 16.05 16.05 16.05 16.05 12.05 16.05 

Campaign 02 
10-13.06.2011 

10-
11.06 

10-
11.06 

13.06 - - - - 12.06 12.06 

Campaign 03 
06-08.07.2011 

6-7.07 6-7.07 8.07 - - - - - - 

Campaign 04 
26-29.07.2011 

26.07 
28.07 

28.07 29.07 - - - - - - 

* CP 09  - useful for numerical modeling  

 

2.1.E.2. Methodology and equipment  

 

In the pre -construction phase were conducted campaigns of field measurements 
(O2, pH, temperature, conductivity, nutrients etc.) and the sampling of water and 
sediment for laboratory analyzes .  

To assess the ecological status of water (Order 161/2006) were taken  272 samples 
for that were performed 11152 the laboratory chemical analyzes (41 indicators for each 
sample). Also for water, under Government Decision 1038/2010, which transposes 
Directive 2008/105/EC amending the Water Framew ork Directive (2000/60/EEC) 
regarding hazardous chemical substances and priority hazardous substances, were 
performed and the analyzes of dissolved factions concentrations of Hg, Cd, Pb and Ni to 
characterize the chemical status . 

Indicator s  

a) for the water samples were monitored the indicators mentioned in Order 
161/2006 tabl e 6 point  C; 

b) for  sediments  

¶ Metals: As, Cd, Cr total, Cu, Pb, Hg, Zn, Ni;  

¶ Organic micropol lutants: PAH, PCB and organochlorine pesticides .  

Parameters track  

In order to evaluate the che mical status and ecological status of the water were 
determined following parameters : 
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¶ Cd (concentration of dissolved faction ) for priority hazardous substances (Cd, 
Hg) and the hazardous (Pb, Ni)  

¶ CT (total concentration ) for i ndicator s physico-chemical, organic micropol luants 
and metal s (As, total Cr, Cu, Zn) 

¶ Cp (particulate concentration ) respectively that of metals and organic 
pollutants detained on suspended matters and in re -suspended sediments 

¶ CMS concentration of suspended matters . 

Standard operating  procedures 

Standard Operating Procedures (SOP) is refer ring to the following : 

¶ Sampling water/sediment . In Table 2.1.E.2.1 are set the standards of sampling 
for water and sediment samples .  

The water samples were taken from three points - left bank, right bank and 
river, and the sediment samples - left bank and right bank . For water, were 
taken three samples on depth (below the water surface at 0.5 m,1.5 m and 3 
m) only from the water stream.  Each sample was divided into several samples 
from which were anal yzed the specific physico -chemical indicators .  

¶ Pre-treatment of samples  (where applicable ) water samples were preserved by 
cooling to 2-40C, their pre -treatment being performed in the laboratory , 
respectively filtering and fixing their . Items related to p re-treatment of 
sediment samples (mineralization) are presented in Table 2.1.E.2.2.  

¶ Transport of samples. Receptacles were transported hermetically sealed, 
protected from light and the excessive heat .  

¶ Performing of physico-chemical analyzes (water, sedime nt); the analyzes of 
physico-chemical indicators that not have required the fixing were carried out 
on the ground (pH, temperature oxygen, etc.) with portable devices . In tabl e 
2.1.E.2.3 are shown the standards used for analysis of heavy metals and 
organic micropollutants.   

¶ AQC ð In order ensuring and controling quality of the analytical measurements 
were used the certified reference materials for both water samples and 
sediment. 

Table 2.1.E. 2.1  - Standard methods for sampling of water and sediment samples  

Sample type  Standard/MetodŊ 

Samples of water ISO 3696:1987, ISO 5667-1, ISO 5667-2, ISO 5667-3, ISO 5667-4, ISO 5667-
5, ISO 5667-6, ISO 5667-10, ISO 5667-11,  
ISO 5667-17, SR EN 872  

Samples of sediment ISO 5667-12:1995, ISO 5667-14:1998, ISO 5667-15:1999 

Table 2.1 .E.2.2  - Standard methods for mineralization of sediment samples  

Indicator  Standard/Met hod 

As, Cd, total Cr, Cu, Pb, Hg, Zn, Ni;  ISO 15586/2003 ; EPA 3051 

PAH, PCB and organochlorine 
pesticides 

ISO 5667-15,  
EPA 8100 - Polynuclear Aromatic Hydrocarbons: 1986 
EPA 3540 - Soxhlet extraction: 1996  
EPA 3550 
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Table 2.1.E.2.3  - Standard methods for determination of some indicators in water samples  

Indicator  Standard/Met hod 

pH SR ISO 10523/2009 

CCO-Mn SR EN ISO 8467/2001 

Ammonium SR ISO 5664/2001 

Nitrites  SR EN 26777/2002 

Nitrates  SR ISO 7890-3/2000 

Total phosphorus SR EN 6878/2005 

Conductivity  SR EN 27888/1997 

Dry filterable residue at  1050C STAS 9187/1984 

Chlorides SR ISO 9297/2001 

Sulpfates STAS 3069/1987 

Calcium SR ISO 6058/2008; SR EN ISO 17294-2 

Magnesium SR ISO 6058/2008; SR EN ISO 17294-2 

Sodium ISO9964-1/1993 

Total chromium  ISO 15586/2003 

Copper ISO 15586/2003 

Zinc SR ISO 8288/2001 

Arsenic SR EN ISO 17294-2 

Barium SR EN ISO 17294-2 

Selenium SR EN ISO 17294-2 

Cobalt SR EN ISO 17294-2 

Lead ISO 15586/2003 

Cadmium ISO 15586/2003 

Mercury SR EN 1483:2003 

Nickel ISO 15586/2003 

Total phenols SR ISO 6439/2001 

Anionic-active detergent s SR EN 903/2003 

 

2.1.E.3. Investigations conducted  

 

For sediments were taken 110 samples for that were perf ormed 3630 analyzes at 
the indicators listed in the technical specifications, respectively : 

¶ Heavy metal s: As, Cd, Cr total, Cu, Pb, Hg, Zn, Ni  

¶ Organic pollutants : PAHs, PCBs and organochlorine pesticides . 

Overall (water and sediment) were collected 382 sam ples for which were carried 
14782 physico - chemical analizes of laboratory , Tables 2.1.E.3.1 and 2.1.E.3.2 present a 
summary of them at critical points . 

Table 2.1.E.3.1  - Centraliz er on  monitori ng of  chemical characteristic s of water  

Characteristics  

Main critical points  Secondary critical points  
CP 
09* 

Total  CP 
01 

CP 
02 

CP 
10 

CP 
03A 

CP 
03B 

CP 
04A 

CP 
04B 

CP 
07 

number of samples 80 70 60 10 10 10 10 20 5 275 

number of analysis 3157 2870 2460 410 410 410 410 820 205 11152 

* CP 09  - useful for numerica l modeling  
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Table 2.1.E.3.2  - Centraliz er on monitoring of sediments quality  

Characteristics  

Main critical points  Secondary critical points  
CP 
09* 

Total  CP 
01 

CP 
02 

CP 
10 

CP 
03A 

CP 
03B 

CP 
04A 

CP 
04B 

CP 
07 

number of 
samples 

32 26 26 4 4 4 4 8 2 110 

number of 
analysis 

1056 858 858 132 132 132 132 264 66 3630 

* CP 09  - useful for numerical modeling  

 

2.1.F. Monitoring of aquatic flora and fauna  

 
2.1.F.1. Campaigns and monitoring periods  

 

Monitoring of aquatic flora and fauna  was conducted in 3 expeditio ns represent ing 
1 campaign of  sampling for  phytoplankton , macrophytes, respectiv ely aquatic 
macronevertebrate s throughout period of the preconstruction, the monitoring program 
being shown in Table 2.1.F.1.1.  

 

Table 2.1.F.1.1  - Centraliz er on  the campaigns and period s of aquatic flora and fauna  monitori ng 

Campaign/ 
Period  

Main critical points  Secondary critical points  
Additional 

critical 
point  

CP 
01 

CP 
02 

CP 
10 

CP 
03A 

CP 
03B 

CP 
04A 

CP 
04B 

CP 
07 

CP 09* 

Phytoplankton  

Campaign 01 
06-08.07.2011 
28-29.07.2011 

06.07-
07.07 

06.07 08.07 28.07 28.07 28.07 29.07 29.07 - 

Macrophytes  

Campaign 01 
06-08.07.2011 
28-29.07.2011 

06.07-
07.07 

07.07 08.07 28.07 28.07 29.07 29.07 06.07 - 

Macronevertebrate s 

Campaign 01 
11-16.05.2011 
06-08.07.2011 
28-29.07.2011 

14.05-
15.05, 
06.07-
07.07, 
28.07 

13.05, 
07.07, 
28.07 

11.05, 
08.07, 
29.07 

13.05, 
16.05 

16.05 16.05 16.05 12.05 - 

Zooplankton  

Campaign 01 
07,28-29.07.2011 

 
28.07 

 
28.07 

 
29.07 

 
28.07 

 
28.07 

 
28.07 

 
28.07 07.07 

- 

* CP 09  - useful for numerical modeling  
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2.1.F.2. Methodology and equipment  

 

Work methodology for phytoplankton  

 For each critical point it has analyzed a average sample, made up of 3 sub -samples 
taken from the following locations of the critical point / section: left bank, right bank 
and valley floor. Sample s were taken of the surface (50 cm below the water line). 
Sampling was carried out in high season of development, in July .  

 For the qualitative study of phytoplankton  were used concentrates samples, 
obtained by filtering of 50 liters water through a plank tonic grid . 

 For the quantitative study of phytoplankton  were used samples with a volume of 1 
liter of water. In all cases, the volume of the sample it was mixed in a larger collection 
vessel and then transferred to a container of 1.2 liters . 

 The phytoplankton samples were fixed in the ground with alkaline Lugol's solution 
at a final concentration of 0.5% (5 ml for 1000 ml sample). Samples were labeled, marked 
with the type and code of sample, transported to the laboratory and stored in the dark 
and cold (4 and 8°C).  

Sub-samples fixed with 90 -96% ethyl alcohol were used for realization of mineralized 
preparations in order to determine correct the diatom species . 

In tabl e 2.1.F.2.1 are presented the standards of sampling and analysis used for 
samples of phytoplankton.  

 

Table 2.1.F.2.1 - Standard methods for sampling and  analiz ing the sample of ph ytoplankton  

Sample type  Standard/Met hod 

Phytoplankton ISO 5667-1/1998, ISO 5667-2/1998,  ISO 5667-3/2008,  ISO 5667-4/2000, ISO 
5667-6/1997, SR EN 15204/2007, N 109 2008/04/15  

 

 The quantitative analysis of phytoplankton was performed according to SR EN 
15204/2007 (method Utermöhl) and has consisted from sedimentation the bodies from of 
a known volume of the sedimentation chamber, followed by analyzing samples by usin g 
the inverted microscope. After sedimentation, the bodies were identified, counted and 
measured for calculating biovolume .  

 For samples of phytoplankton were determined the following qualitative and 
quantitative biological indicators :  

ü Taxonomic composition of phytoplankton  

ü Anundance (numeric density ) of phytoplankton  

ü Phytoplankton biomass 

ü List of the indicator species of water quality  

ü Dynamics the numerical abundance of phytoplankton on taxonomic groups  

 From the qualitative sample were determined the sy stematic groups and taxa 
present is compiling a list of identified species and the indication of their membership of 
a saprobic zone. 
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 The quantitative concentrated sample was analyzed under a microscope 
mentioning taxa present, their number in order to ca lculating the density of 
phytoplankton (ex/l) and were made clarifications on the saprobic zone and the 
ecological state of water . 

 Appreciation (evaluation) water quality using  communities of phytoplankton 
organisms was conducted using the method Pantle-Buck - on basis the bio-indicator 
species reported in the samples for the quantitative analysis was calculated the saprobic 
index, using the formula : 

ä
ä
=

h

xhs
S

ii )(
 

 

where 

  s = numerical value indicating membership of the saprobic zone  

  h = absolute numerical abundance of specimens of a particular taxon  

  i = taxon 

  S = saprobic index 

 

Work methodology for macrophytes 

Overall, the study of macrophytes an aquatic ecosystem involves establishing the 
following aspects : 

ü The area occupied by macrophytes, respectively the coverage rank of the 
basin. The coverage rank is determined for the complex entire of macrofite or 
separately by species and expressed in % compared to the total area of the 
basin gave; 

ü Density and qualitative composition of the macro phytes. 

Sampling the macrophyte was done in order to establish qualitative and 
quantitative structure of vegetation present macrofite .  

Aquatic macrophytes represent a component of the biotic factors monitored, 
therefore the collection stations were identi cal with the collection stations for other 
components monitored (phytoplankton), respectively the defined critical points in the 
project.  

Sampling the macrophyte vegetation was conducted during period of  maximum 
development their, represented by July, bei ng the warmest month of the year .  

For each sampling location was sampled an average sample - made up of three sub -
samples: the left bank, right bank and valley floor . 

Macrophytes were collected directly or by means of certain dredgers having the 
opening of 20 cm x 50 cm, dragând a length of 10 m in the vicinity of the banks . Sampling 
was conducted from 3 to 5 profiles perpendicular on line of the shore by dredging certain 
standard surfaces. 

The macrophytes that could not be identified on field were stored in plastic bags, 
labeled, stored cold in freezer and transported to the laboratory . 
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Were used the following equipment and materials : 

- suitable protective equipment  

- rubber boots 

- knife (or another blade ) 

- square wooden frames, with the surface of which can var y from 0.1 m 2 up to 
1.0 m2 

- polyethylene bags (container) in which it can store the harvested material . 

In order to determine the density of the macrophytes was used a square wooden 
frame, with an area of 1.0 m2. The wooden frame it immerse using weights at tached at 
its corners, and all the plants that are found within the framework of wood are harvested 
and counted to determine the density on m2.  

The botanical material collected from terrain was analized based on information 
contained in the literature and my own research, each species being framed by point of 
view systematic on gender and family, respecting the current system of phylogenetic 
classification of plants .  

In the laboratory were determined the specie and the plants density per m2. Plants 
taken were weighed to determine the weight of the biomass plant per m2.  

To determine the wet weight of the plants were washed to remove foreign matter, 
and then they were dried on filter paper to remove excess water and then were weighed . 

Summary of vascular aquatic flora and swamp  includes a number of useful 
information, presented thereby:  

- Scientific name of the species and the author  
- Popular names after speciality literature  
- Lifetime (annual, biennial, perennial ) 
- Biological form (form of life ) 
- Chorology of zone: name the adjacent cities of previously studied area   in 

terms of flora, year and authors  
- The spread of the species in studied areas with a brief description from point of 

view of frequency (very common, frequent, sporadic, rare, very rare) and 
positionin g (dam slope, water surface, banks of river ) 

- Floral element.  

 

Work methodology for  zooplankton 

 The zooplankton samples were collected from the horizon from the surface (0 to 
0.50 m), by filtering of an measured volume of water (10 -50 liters of water) with  
planktonic net. The concentrate with zooplankton was transferred in plastic bottles of 
50-100 ml, properly labeled . 

 For the preservation of samples of zooplankton was used Lugol's solution (1 ml/  
100 ml sample).  

 In the laboratory, the samples were proce ssed by slow sedimentation, after which 
the supernatant was removed, without was stirred the sample . 
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 The samples thereby processed were analyzed qualitatively and quantitatively at 
microscope.  

 For samples of zooplankton were determined following qualita tive and 
quantitative biological indicators :  

ü Taxonomic composition  

ü Anundance (numeric density) 

ü Biomass  

ü Dynamics the numerical abundance of zooplankton on taxonomic groups . 

 

 Work methodology for  benthic macronevertebrates  

Sampling of benthic macroinvert ebrates was performed in accordance with 
standards SR EN ISO 8689-1/2003 and SR EN ISO 9391/2000. 

Samples of macroinvertebrates were collected using the grasping dredgers or grabs 
samplers depending on the nature of the substrate. For each sampling point were 
collected three different subsamples to capture the heterogeneity of habitat (substrate 
muddy, sandy, with remnants of shells of molluscs ). The amount of sediment sampled 
with the dredger was washed in netting with meshes of  0.5 mm. The remaining mater ial 
after washing was transferred and stored in plastic bags and fixed with concentrate 
formalin (formaldehyde  37-40%). Because the formalin becomes acid with time and can 
dissolve the limestone formations of molluscs and crustaceans or can modify biomass 
values by solubilizing lipids and other fatty tissues, it has been buffered with borax (40 g 
sodium tetraborate per 1 liter of concentrated formalin ).  

In laboratory was achieved a additional sorting by selecting from of debris of 
sediments and other organi c matter only benthic organisms. Those were determined in 
most cases up to the level of specie (when was possible; for example in the case of larvae 
Chironomidae is necessary, for to be possible the identification, that those are in IV 
development stage, stage where appear taxonomic characters sufficient) with the aid a 
binocular magnifying glass or at  stereomicroscop.  

 

Processing of results 

Density.  Represent the reporting of the specie per unit of area or volume. The 
density was expressed as number (number of  specimen/m 2) and in biomas (g/m 2)  

The relative a bundance.  Represnt the expression in percentage (%) or in 
probabilities of probabilities of participation of each species in population or studied 
biocenosis (Stan, 1995). Calculate from the relation : 

A=ni·100/N 

where:  

ni = number of specimens of the species i, identified in the sample/samples studied  

 N = the total number of specimens of all species in the sample or samples studied . 

Diversity .  Diversity is a structural and functional parameter of ecosy stems, a 
descriptor for the health state of their (Kutsch, W. L. and collab., 2001).  
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Shannon - Wiener index (Hṧ) ð is an index derived from information theory . It is one 
of the most widely used index for assessing diversity although according  Southwood and 
Henderson (2000) this index is sensitive to the relationship  S/N (S= total number of  
species), being independent of sample size . Calculate from the relation : 

H`=-Əpiňlnpi 

where:  

pi = the proportion of representation of specie  

 ni = number of specimens of an species  

 N = the total number of specimens from  the perimeter analyzed . 

This index can have the value 0 w hen it there is only one species and is maximum 
when it all species from the same number of specimens are represented (Ludwig and 
Reynolds, 1988).  

To study the diversity of macroinvertebrates in the critical points analyzed were 
calculated following indic ators: Shannon - Wiener (HS), maximun diversit y (Hṧmax) 
(t heoretic al) and equitability of Shannon index (E=HR).  

Maximun diversity (HṧMAX) is diversity on which can attain the ecosystem in 
conditions in which biocenosis studied achieve maximum of species . 

Equitability of  Shannon index (E=HR) is an index which offer us  a picture more 
accurate over the ecosystem diversity and represent the ratio between the observed 
value (actual) and maximum value (theoretical) on which a can achieve the ecosystem,  in 
the conditions in that the biocenosis studied achieve ma ximum of species. 

HR value shows to what extent the observed diversity it departs from hypothetical 
value (maximum), with as the percentage is higher, with that much the real diversity it 
approaches of this hypothetical . 

When in the samples studied are no dominant species, represented by a large 
number of individuals , HS decreases and when there are many species without as some to 
dominate evident on the other , HS increases and approaching of Hmax  (Radu CenuŀŊ and 
collab., 2004). Calculate from the relatio n: 

E=H`/Hmax 

where: 

H`= Shannon- Wiener index 

 Hmax = log S 

 S= number of  species 

Saprobic index . depending on the degree of saprobity, the biological indicators are 
assigned to them a numerical value (s).  

Calculate from the relation : 

    S = Ə(siň hi)/h 

where: 

s = characteristic numerical value belonging at the saprobic zone  

 h = absolute numerical abundance of specimens of a particular taxon  

 i = taxon 
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2.1.F.3. Investigations conducted  

 

To monitor aquatic flora and fauna (excluding ichthyology) in accord ance with 
specifications in the Technical specifications were collected 113 samples for that were 
performed 339 analyzes hydrobiological regarding: (i) phytoplankton, (ii) macrofite and 
(iii) macroinvertebrates, a statistical summary for the preconstructio n phase is shown in 
Table 2.1.F.3.1.  

Table 2.1 .F.3.1  - Centraliz er  on monitori ng of biological characteristic s of water  

Characteristics  

Main critical points  Secondary critical points  

Total  PC 
01 

PC 
02 

PC 
10 

PC 
03A 

PC 
03B 

PC 
04A 

PC 
04B 

PC 
07 

PHYTOPLANKTON 

number of samples* 2 2 2 1 1 1 1 1 11 

number of analysis 6 6 6 3 3 3 3 3 33 

MACROPHYTES 

number of samples* 1 1 1 1 1 1 1 1 8 

number of analysis 3 3 3 3 3 3 3 3 24 

MACRONEVERTEBRATES 

number of samples 18 20 15 6 6 6 6 6 83 

number of analysis 54 60 45 18 18 18 18 18 249 

ZOOPLANKTON 

number of samples 12 9 9 6 6 6 6 6 60 

number of analysis 36 27 27 18 18 18 18 18 180 

number total of samples* 33 32 27 14 14 14 14 14 162 

number total  of analysis 99 126 81 42 42 42 42 42 486 

* Average samples consisting of  3 sub-samples such: one in vivinity of the left bank, one on valley floor, one in vicinity of the right 
bank 

 

2.1.F.is. Sturgeon and barbel migration monitoring  

 

2.1.F.is.1. Campaigns and monitoring periods  

 

Sturgeons and barbel migration monitor ing was conducted in a campaign of 
capturing and marking throughout period of the preconstruction, the monitoring program 
being shown in Table 2.1.F.is.1.1.  

Table 2.1.F.is.1.1  - Centraliz er  on the campaigns and period s of  monitoring of sturgeons and barbel  
migration  

Campaign/ 
Period  

Main critical points  Secondary critical points  
Additional 

critical 
point  

CP 
01 

CP 
02 

CP 
10 

CP 
03A 

CP 
03B 

CP 
04A 

CP 
04B 

CP 
07 

CP 09* 

Campaign 11.06-
10.07.2011 

11.06- 
10.07 

11.06- 
10.07 

11.06- 
10.07 

- - - - - - 

Campaign 16.07 
ð 15.08.2011 

16.07 ð 
15.08. 

16.07 ð 
15.08. 

16.07 ð 
15.08. 

16.07 ð 
15.08. 

16.07 ð 
15.08. 

16.07 ð 
15.08. 

16.07 ð 
15.08. 

16.07 ð 
15.08. 

 

* CP 09  - useful for numerical modeling  
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2.1.F.is.2. Methodology and equipment  

 

The system of location/ mounting the auto matic stations in river  

For location the automaticubmersible stations of reception into the river were 
used 4 rolls of steel cable Ø12 protected with PVC, each roll weighing 300 kg with a cable 
length of 500 m (ten anchors reinforced concrete of 90 kg each , 10 metalic plates with 
dimensions (300x300x12 mm) of 20 kg each, with role of anchoring the automatic 
stations). By the metalic plates was tied one end of the relon rope of Ø10 mm with length 
0.7 m, sustained vertical by a yellow float of Ø200 mm . 

Cable transects were placed using a special support of ongoing of cable . 

With the SAM ship and boat Linder it was performed expance the cable and 
transportation the anchor of reinforced concrete at a place determined after lifting the 
bathymetric profile of that  section. 

 

Systems of installation and lifting of cable transects for mounting the automatic 
stations 

 For stretching the steel cable in the Danube was used a support from metalic 
profile that ensure the suspension of the roller on a pipe with size of Ø60 and length of 
1.5 m. The support has ensured a efficient running from shore of the steel cable in 
Danube. Lifting the transects of cable for downloading data from automatic stations 
submersible was performed using a system with cylinders and bearings, spec ially 
commissioned to carry out this operation, which was attached on SAM at the starboard . 

 

Boats used 

For location of cable transects, lifting the submersible stations to collect the data 
recorded, transporting personnel and equipment on the Danube, real ization the 
operations of implantation of ultrasonic marks, the transportation the sturgeons at place 
of realese, were used : ship SAM equipped with sonar and with two -stroke engine of 75 
HP, boat Linder equipped with four -stroke engine of 10 HP, and boats with engine of the 
comercial fishermen associations with that we work. Also, RIB boat with motor of 25 HP 
four -stroke was used from the subunit Constanta of the National Institute of Research - 
Development for Environmental Protection .  

 

Ultrasonic telemet ry equipment  

Ultrasonic telemetry equipments used are equipments tested previously of 
Sturgeon Research Group (GCS) of the National Institute of Research - Development for 
Environmental Protection, subunit Tulcea in project Best Combat . 

Were used 12 automatic stations VR2W Vemco in project Best Combat . VR2W 
automatic stations operate at wavelengths of 69 kHz. They can receive the acoustic 
signals transmitted of the ultrasonic marks Thelma Biotel, having a storage capacity of 8 
MB (1000000 detection). Electr ical equipment is protected by a plastic housing shockproof 
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which not allow water to reach circuits, resisting up to depths of 500 m.  The battery life 
is 15 months and downloading recorded data is via Bluetooth . Each station has a number 
printed on the hou sing. Ultrasonic transmitters Thelma Biotel used are in number of 10 
pieces, and are originate as the stations VR2W from the project Best Combat . They have 
the following characteristics : L = 55mm, Ø = 16, G in air  = 17.5g, G in water  = 6.5g. Are 
type ADT-MP-16, (Acoustic Depth Transmitters - Medium Power-16 mm), having a 
guaranteed lasting battery life of  53 months (4.4 years). They have sensors for depth and 
water temperature, on which a recorded and a send at the automatic stations in the 
territory of whi ch moving the fish . 

We consider that mode of the placement of the 10 automatic stations submersible 
(in the technical specification are set just 5 automatic stations ) on that we managed to 
they install in period of the preconstruction has allowed us to ans wer the main question - 
whether during June - July the sturgeons use the Bala and Caleia branchs for migration 
/breeding .  

For the next period it was envisaged the coverage with stations automatic of 
ultrasonic telemetry of the Old Danube route, Borcea bra nch downstream of Fetesti and 
control station of the sturgeons exit to the Delta /Sea situated at 54 km /Isaccea . 

 

The capturing, transport and handling of sturgeons  

For capturing of sturgeons we have concluded contracts with fishermen on Borcea 
(Feteŀti) and BrŊila (Chiŀcani). From ANPA were obtained permits of scientific fishing for 
fisherman and for boats used in fishing for sturgeons .   

Capturing of sturgeons was conducted between km 375 and 175, with the support 
of three fishermen's associations. 

In each of the zones CP 01 Bala and CP 10 Caleia were organized three points of 
catch on each side branch in upstream, respectively in downstream of the CP.  Although 
these catch points were organized, majority of sturgeons were captured in the fishing 
nets of th e commercial fishermen, with that has contract Institute .  

Transport of sturgeons from the capturing place at the implantation site of 
ultrasonic transmitters Thelma Biotel was done in water ; only in one case was used for 
transport the bed of wet sponge . The transportation of sturgeons to the place of release 
on Borcea branch, from km 57 to km 65, was made in the strecher filled with water  
installed in ship SAM, and at Braila (Chiŀcani) on the Danube, from km 180 to km 182.6, 
was used the stretcher and boa t Linder, and boats of the association ăBraifish BrŊilaó. For 
water oxygenation stretcher was used in an aeration system with the water pump 
connected to a battery of 12 V  cc, which ensure constant recirculation pump and water 
oxygenation. 

It has worked in  mixed teams of INCDPM Bucharest and the subunit Tulcea. 

 

Non-destructive determination of sex and degree of maturation  

Sex determination and the degree of maturation of the ova it was done using an 
endoscope Welch Allyn, with an system of cold lighting wi th fiber optic . 
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Biometric measurements 

The biometric measurements were performed using a common meter and a 
mechanical weigher. It has determined the total length (TL), standard length (SL), and 
the weight of the marked sturgeons. Data obtained from the b iometric measurements 
were recorded on sheets of observations, which were then registered in a database . 

 

The implanting surgical of ultrasonic transmitters  

For surgical implantation of ultrasonic transmitters the fish were tranquilized using 
an system of electro -narcosis developed by GCS within the project BestCombat . To 
minimize operator stress was injected locally 1 ml Xylocaine . They used resorbable 
surgical thread . 

 

The release of sturgeons in the zones of interest  

The release of sturgeons in the zones of interest was made using a stretcher of 1.5 
m long and 0.5 m from the plasticizer tarpaulin . To aerate the water from the transport 
stretcher was used a submersible pump Beagle fed to a 12 V battery . The stretcher was 
transported by ship SAM or boat Linder as appropriate . 

 

The collection and management of dates from the automated submersible stations  

For lifting the VR2W automatic stations from the Danube in view to collect data  
was used the system for running the cable attached to the bow SAM . Downloading the 
stations was done via Bluetooth to a laptop using software  Vemco User Enviroment (VUE). 

 

Investigating the presence of the sturgeon juveniles in zones of interest  

At investigating the presence of the sturgeon juveniles in various places in the 
Danube was used a special fishing net  for juveniles, 95 m long, with meshes of 20 mm, 
the army so as to work on the water bottom . The captured juveniles they were 
photographed, was sampled a fragment from the anal fin, were made biometric 
measurements and juveniles of marine migratory sturgeon were marked with marks of 
type Floy Fingerling Tag (FFT).  

 

Collecting of qualitative samples of bottom fauna in the zones of interest  

Collecting of qualitative samples of fauna in the zones of interest was made using 
a darling of river and ship SAM. 

 

Viewing the bottom of the potential areas of the sturgeons breeding  

For viewing the nature of the bottom in potential breeding areas was used the 
DIDSON room, combined with manual probe Kynard and levies substrate using river dear 
for bottom fauna . 
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2.1.F.is.3. Investigations conducted  

 

The activities carried out during April - August 2011 related to monitoring sturgeon 
and barbel are summarized in Table 2.1.F.is.3.1.  

For monitoring the sturgeons and the barbel, in accordance  with the technical 
specificatins were marked 45 specimens of sturgeon, of which 10 specimens with 
ultrasonic marks, as well as 10 specimens of the barbel, a statistical situation for the 
preconstruction phase being shown in Tables 2.1.F.is.3.1, 2.1.F.is.3 .2 and 2.1.F.is.3.3.  

Table 2.1.F.is.3.1  - Centraliz er  on the marking activity of specimens of sturgeon and barbel  

No. 
crt  

Species caught  
Zone of  

monitori ng 

No. of 
marked 

specimens 

Marks used Biometric 
measurements 

and samples 
Conventional 
(spaghetti)  

PIT Ultrasonic  CWT 

1. 
Acipenser 
stellatus  

Inferior 
Dunube, 
sector 

CŊlŊraŀi-
BrŊila, km 
375 - km 

175 

15 15 1 9 - 

- Dimensions 

- Total lenght 
(LT) 
- Standard 
lenght (LS) 
- Weight 

- ADN samples 

2. 
Acipenser 
ruthenus  

30 30 3 1 6 

3. 
Acipenser 
gueldenstaedtii  

- - - - - 

4. Huso huso - - - - - 

5. Barbus barbus 10 10 - - 2 

6. 
Acipenser 
stellatus 
acvaculturŊ 

10 5 5 - - 

7. TOTAL 65 60 9 10 8 

 

Table 2.1.F.is.3.2  - Centraliz er on  capturing and marking foreign of the white barbel  (Barbus barbus ) 

No. 
crt  

Data of 
capturing  

Sex 
Zone of  

captur ing 
Zone of  

releasing  
Coordin ates of 

releasing  
GT 
(kg) 

LT 
(cm)  

LS 
(cm)  

Mark 
spaghetti  

ADN 
sample 

1 1/7/2011  M 
Feteŀti 
km 48 

Feteŀti 
km 48 

N 44 20 366 
E27 49 271 

3 64 54 998 11/3/12  

2 1/7/2011  M 
Chiŀcani 
km 181 

Chiscani 
km 181 

N 45 11 458 
E27 56 571 

1,5 54 46 994 13/6/3  

3 2/07/2011  M 
Borcea 
km 7 

Borcea 
km 7 

N 44 37 194 
E27 54 907 

3.5 64 53 990 13/6/7  

4 2/07/2011  M 
Borcea 
km 7 

Borcea 
km 7 

N 44 37 194 
E27 54 907 

4 62 62 989 13/6/8  

5 2/07/2011  M 
Borcea 
km 7 

Borcea 
km 7 

N 44 37 194 
E27 54 907 

2 55 45 988 13/6/9  

6 2/07/2011  M 
Feteŀti 
km 48 

Borcea 
km 47,5 

N 44 20 862 
E27 49 908 

3,5 66 56 986 13/6/11  

7 4/07/2011  M 
Stelnica 
km 35 

Borcea 
Km 38-39 

N 44 24 556 
E27 52 556 

3 56 48 984 13/6/13  

8 4/07/2011  F 
Feteŀti 
km 45 

Feteŀti 
km 45 

N 44 21 289 
E27 50 208 

4,5 63 55 983 13/7/1  

9 4/07/2011  F 
Feteŀti 
km 48 

Feteŀti 
km 43 

N 44 22 493 
E27 50 675 

4 70 60 981 13/7/3  

10 5/07/2011  M 
Feteŀti 

km 47 -48 
Feteŀti 

km 47 - 48 
N 44 20 501 E 

27 49 989 
3 58 48 980 13/7/4  

Legend: GT - Total weight ; LT - Total lenght ; LS - Standard lenght; P ð Starry sturgeon; C - Sterlet sturgeon  
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Table 2.1.F.is.3.3  - Centraliz er on  capturing and marking of stur geons with  ultrasonic transmitters Thelma Biotel  

No. 
crt.  

Species Sex 
Capturing 

data 
Hour of 

capturing  
Place of 

capturing  
Spaghetti  

series 
Hour of 

releasing  
Place of 
rel easing  

Coordinates 
of releasing  

GT 
[Kg]  

LT 
[cm]  

LS 
[cm]  

Cod 
Thelma  

Samples Observations  

1 P M 11-Jun-11 9:00 
Borcea  
Km 57 - 55 

0078 14:10 
Borcea  
km 65 

N:44º16,142 
E:27º38,875 

5 106 89 22 IA  

2 P M 14-Jun-11 11:00 
Dunare  
Km 182 ð 
180.5 

0079 16:30 
Dunare  
Km 182,6 

N:45º10,470 
E:27º56,456 

5 107 90 023 IA  

3 P F   18-Jun-11 6:00 
Dunare  
Km 182 ð 
180.5 

0081 14:45 
Dunare  
Km 182,6 

N:45º10,470 
E:27º56,456 

6 109 91 021 IA 

sex evaluated on 
basis of the 
abdomen 
characteristics  

4 P M 22-Jun-11   
Borcea  
Km 48 - 45 

0082 11:46 
Borcea  
km 65 

N:44º16,175 
E:27º39,029 

5 101 88 25 IA  

5 C M 24-Jun-11 13:30 
Borcea  
Km 57 - 55 

0085 18:10 
Borcea  
km 65 

N:44º16,142 
E:27º38,875 

4 113 95 27/28  IA  

6 P M 24-Jun-11   
Borcea  
Km 57 - 55 

0089 18:10 
Borcea  
km 65 

N:44º16,142 
E:27º38,875 

3 75 64 9/10  IA  

7 P F  24-Jun-11   
Borcea 
Km 18 

0090 23:35 
Borcea  
km 65 

N:44º16,142 
E:27º38,875 

6 111.6 95 29/30  IA 

sex determinated 
with endoscope, 
Stage 6 / 
spawning 
submitted latterly  

8 P F  26-Jun-11 6:00 
Borcea  
Km 57 - 55 

0091/ 
0092 

11:15 
Borcea  
km 65 

N:44º16,142 
E:27º38,875 

5 119 97 17/18  IA 

sex determinated 
with endoscope, 
Stage 6 / 
spawning 
submitted latterly  

9 P M 28-Jun-11 11:25 
Borcea 
Km 57 - 55 

0093 13:25 
Borcea  
km 65 

N:44º16,150 
E:27º38,920 

3 104 87 15/16  IA 
at release, the 
f ish lose spawning 
/ Sta ge 5 - 6 

10 C M 29-Jun-11 10:00 
Borcea  
Km 57 - 55 

1000 15:30 
Borcea  
km 67 

N:44º16,152 
E:27º38,880 

1    IA  

11 P M 1-Jul-11 10:00 
Gropeni  
km 200 

0995 14:15 Km 183 
N:45º10,418 
E:27º56,500 

3 98 84 11/12  IA  

 
Legend: GT ð Total wei ght; LT ð Total lenght ; LS ð Standard lenght; P ð Starry sturgeon; C ð Sterlet sturgeon  
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2.1.F.i. Monitori ng of other fish species  

 

2.1.F.i.1. Campaigns and monitoring periods  

 

Migration monitoring of other fish species was conducted in 4 expeditions 
representing a campaign of capturing and marking throughout period of the 
preconstruction, the monitoring program being shown in Table 2.1.F.i.1.1.  

Table 2.1.F.i.1.1  - Centraliz er  on capturing and monitoring period s of  other fish species  

Campaign/ 
Period  

Main critical points  Secondary critical points  
Additional 

critical point  

CP 
01 

CP 
02 

CP 
10 

CP 
03A 

CP 
03B 

CP 
04A 

CP 
04B 

CP 
07 

CP 09* 

Campaign 01 
27.04-15.08.2011 

27.04-
15.06; 
16.06-
15.07; 
16.07-
15.08. 

27.04-
15.06; 
16.06-
15.07; 
16.07-
15.08. 

27.04-
15.06; 
16.06-
15.07. 

- - - - - - 

* CP 09  - useful for numerical modeling  

 

2.1.F.i.2. Metodolog y and equipment  

 

a. Shad fishing 

In view of monitoring ichtyofauna, other fish species except sturgeons and barbel, 
according to the Gantt  chart , was achieved the displacemen t at the Main Critical Points 
(CP) 01, 02 and 10 in order to monitor the Alosa species (A. immaculata and A. tanaica ) 
and in limit of the available time were made and some points of the electric fishing in 
zone of shore. 

Sampling was conducted in accordance with : 

¶ Guidance on the scope and methods selection for fish sampling - page16-17 

¶ SR EN ISO 14962/2006 - Water quality. Guide for application domain and fish 
sampling methods. 

According to the Gantt chart, species monitoring of Alosa takes place in April -May, 
the first expedition took place in the period 27 to 29 April 2011 and the second 
expedition in the period 25 to 27 May 2011, both in the main critical priority CP 01, CP 02 
and CP 10. 

For monitoring CP 01 the zone the Bala branch, CP 02 the zone the Epuraŀu Island 
(Lebada) and CP 10 the Caleia branch (Lupu Islet) in two  ways were sampled samples: 
fishing in drift with fishing net of shad (meshed of 30 mm) capturing  of the adults that 
are in migration and the fishing with the ihtioplanctonic net of type Bongo (meshed of 
500 micron) to highlight the shad larvae which move once with the water current towards 
sea. Adults Alosa sp. were measured with ihtiometer with precision of 1 mm, were 
weighed with electronic weigher with precision 1 g/ 5 kg and larvae of  Alosa sp. were 
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measured with the caliper with accuracy of 0.5 mm . From each exemplar measured were 
taken scales from the mediane area for to determine the age each individual with the 
binocular loupe magnification 10 X . Also, for each exemplar was determi ned the sex. 

Also was done a interrogation (questionnaire with data of capturing) the licensed 
fishermen in the zones of main critical points, and at the same time were measured (with 
ihtiometer precision of 1 mm) and were weighed (with electronic weigher accurate to 1g) 
adults Alosa sp. From each exemplar measured were taken scales from the mediane area 
for to determine the age each individual with the binocular loupe magnification 10 X . 
Also, for each exemplar was determined the sex . 

Samples of larvae were placed in containers with rubbing alcohol for to resist a 
long time and were transported in optimal conditions at Laboratory Ichthyology of 
INCDPM, subunit Tulcea, where they were evaluated with the naked eye and with 
binocular loupe magnification 10 X, and when was the case was used and the electron 
microscope with maximum magnification of up to 32 X. For the shad larvae was 
determined and the stage of development at which there is in the time of capturing . At 
the same time in the first expedition were m ade a few points of electric fishing in 
different zones, where was completed the list of fish species cauptured in the critical 
points. 

 

Boats used 

For fishing of shad, adults and larvae and for the electric fishing from shore has 
been used Marine boat of 15 HP. 

 

Equipment  

¶ fishing net of shad (meshed of 30 mm) for  captur ing the adults that are in 
migration  

¶ ihtioplanctonic net of tip Bongo (meshed of 500 microni) for  larvae 

¶ ihtiomet er with  precision of 1 mm 

¶ electronic weigher with precision of 1 g/5 kg  

¶ caliper with precision of  0.5 mm 

¶ binocular glass, 10 X magnification  

¶ electronic microscope with  maximum magnification  up to  32 X. 

 

 b. Benthonic electric fishing  

 Because electric fishing method applied in the littoral zone of shallow is not 
suitable for study  on the navigation channeles, the fishing at great depths can provide 
data of great importance . Therefore, in order to study the spread of the danubian fish 
species of community interest, have used together with our partners from the Institute 
VITUKI a new method, developed in Hungary, which brings the representative data on the 
fish fauna from the benthic habitats . 
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In setting the work protocol we tried to collect the representative data on the 
benthic fish fauna, characteristic of the studied zones to prov ide real data on the 
composition of fish fauna and to highlight any differences between the habitats 
examined. 

In order to identify relationships between composition of fish fauna and habitats 
investigated parameters were passed in a bulletin abiotic data sampling and the sampling 
data (water depth, water temperature, weather data on the fishing method ). How to use 
the electric trawl is shown in Figure 2.1.F.i.1  order to examine the fish fauna of the deep 
sea waters have combined the advantages of two fishi ng methods, namely electric and 
trawl fishing . 

 

 
Figure 2.1.F.i.1  - Operating the electric trawl  

 

Boats used 

For benthic electric fishing was used the laboratory vessel of the Institute VITUKI 
from Hungary, with engine of 700 HP power .  

 

Materials and equipment used 

¶ electric trawl  

¶ ihtiomet er with precision of 1 mm 

¶ electronic weigher with precision of 1 g/5 kg.  
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Monitoring of river habitats  

Assessment of the habitats was done according to the technical specifications, for 
the three critical points main (CP 01, CP 02 and CP 10), by method of land for River 
Habitat Survey - RHS (Environment Agency UK, 1997) and was calculated the degree of 
connectivity of aquatic habitats . But this informations are not important for the fish 
species the sturgeons and barbel, but only for other fish species that use mainly shore 
areas. 

 

Method description  

River Habitat Survey (RHS) is a method designed to characterize and evaluate in 
general terms, the physical structure of rivers and streams. Fieldwork not require the 
specialists with expertise geomorphological or botany, but is necessary to recognize the 
vegetation types and an understanding of basic principles and geomorphological 
processes. RHS observations are made on a standard length of 500 m from the river . On 
this standard length are made detailed observations in ten points, equally spaced along 
the fairway, while information on the shape of valley and the use of the land along the 
river ensure more information .  

RHS form has four pages and is accompanied by a separate form of two pages. 
Persons who make observations are obliged to record the presence / absence and in some 
cases the number or the extent of certain features . Four types of records are made: 

- the counting certain items in the perimeter of 500 m (rapids, deep zo nes and 
quiet ), presence / absence of vegetation and the anthropogenic changes );  

- the form provides check boxes of certain characteristics to indicate whether a 
feature is absent, present or present in large areas ; 

- introducing of acronyms formated from two -letter for items characterized at 
the spot (for simplicity  have been used english acronyms from the original 
version); 

- realisation of measurements of the riverbed, such as quota, width and depth . 

 

Also, to verify the forms, they can be accompanied by det ailed photos of the area . 

Based on these forms is calculated indices HMS and HQA. 

The method has also been tested in other European countries such as Finland, 
France, Austria, Portugal, Italy and Slovenia, fact which has proven its viability and 
applicabil ity . 

 

2.1.F.i.3. Investigations conducted  

 

Catches of other fish species, except sturgeons and barbel are detailed in the table 
below. 
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Table 2.1.F.i.3.1  - Centraliz er on  monitori nf of other fish species  

Characteristics  

Main critical points  Secondary criti cal points  
Additional 

critical point  
Total  

CP 
01 

CP 
02 

CP 
10 

CP 
03A 

CP 
03B 

CP 
04A 

CP 
04B 

CP 
07 

CP 09* 

Number of 
specimens 

723 311 649 0 0 0 0 0 0 1726 

* CP 09 - useful for numerical modeling  

 

a. Shad fishing 

 

Were conducted 12 throwing of fishing nets in  both expeditions, with 1 -3 blue 
bream at each throwing . 

So only in the first expedition were analyzed 55 adult specimens of Alosa 
immaculata in all 3 Points Critical highlighting the presence of the specie in the areas of 
the critical points main (CP) CP 01, CP 02 and CP 10, both upstream and downstream of 
critical points, and in the channels /adjacent branches where will be performed the 
works for improving navigation . 

Regarding the sampling with Bongo net (ihtioplanctonic net) for removal of the 
larvae and juvenile of the species Alosa (Alosa immaculata and Alosa tanaica not yet 
known the differences between them at juveniles ) s were been performed 16 stations of 5 
- 10 minutes each station in 11 sites (in 5 sites were carried out  samplings in both the 
sampling period) being present 61 larvae of Alosa sp. in a volume of filtered water of 633 
m3 (Table 2.1.F.i.3.2).  

Table 2.1.F.i.3.2  - Sampling points according to tchnical specification (first expedition ) 

Metode 
folosite  

Puncte de prelevare probe  

Punctul  crit ic principal 01, zona 
braʁului Bala ŀi pragul de nisip 

Caragheorghe 

Punctul critic principal 02, 
zona insulei Epuraŀu 

(LebŊda) 

Punctul critic principal 10, 
braʁul Caleia (ostrovul Lupu) 

Braʁ Bala 

DunŊre, amonte 
de bifurcaʁia 
aproape de 
Izvoarele  

Braʁul 
Epuraŀu 

DunŊre la km 333 
Braʁ 

Caleia 
DunŊrea Veche 

Fileu 
ihtioplanctonic  

x x x  x x 

AvŊ scrumbie 
´n derivŊ 

x   x x  

MŊsurŊtori 
adulʁi Alosa sp. 

x 
km 4 

x 
Satul Izvoarele 

 x x x 
Gropeni 

Pescuit electric 
de mal 

x 
Km 10 loc cu 
pietre, sŊlcii si 
rŊdŊcini de sŊlcii 
´n apŊ, iar malul 

cu aluviuni 
nisipoase; 

Km 5, plajŊ de 
nisip 

  x 
În apropiere de 

Oltina, pe canalul 
lateral, care este 
deja barat de un 
rând de pietre 
înspre amonte 

x 
 

x 
Malul drept al 

canalului lateral ce 
urmeazŊ a fi barat, 

în apropierea 
localitŊʁii Gropeni; 

malul stâng al 
DunŊrii Vechi 
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Table 2.1.F.i.3.3  - Sampling points according to tchnical specification (second expedition ) 

Metode 
folosite  

Puncte de prelevare probe  

Punctul critic principal 01, zona 
braʁului Bala ŀi pragul de nisip 

Caragheorghe 

Punctul critic principal 02, zona 
insulei Epuraŀu (LebŊda) 

Punctul critic principal 10, 
braʁul Caleia (ostrovul 

Lupu)  

Braʁ 
Bala 

DunŊre, amonte 
de bifurcaʁia 
aproape de 
Izvoarele  

DunŊre, 
pe malul 

drept  

Braʁul 
Epuraŀu 

DunŊre la 
km 333  

DunŊre, 
mal stâng 

Braʁ 
Caleia 

DunŊrea 
Veche 

DunŊre, 
mal 

drept  

Fileu 
ihtioplanctonic  

x x x x x x x x x 

AvŊ scrumbie 
´n derivŊ 

x   x x x x x x 

 

 b. Benthonic electric fishing  

On the occasion of the scientific fishing with the electric trawl occurred, on the 
Old Danube, the fishing in transects of 500 m each, in daytime, of which 7 in June 2011, 
at kilometer 344 and a transect at kilometer 345, and in July 3 transects between 347 -
348 kilometers. 

Electric fishing of deep on the Bala branch, held on 10 transects of 500 m in 
length, daytime, 7 of which were caught in June 2011 at kilometer 344 and 3 in July 2011 
between km 4-8. 

Near the village Gropeni, between kilometers 197 -198, in June were caught 572 
specimens belonging to 21 species, in 8 transects of 500 m each. 

Sections of sampling 

Sampling sections of the campaigns are shown in Figures 2.1.F.i.3.1, 2.1.F.i.3.2, 
2.1.F.i.3.3.  

 

Figure 2.1.F.i.3.1  - Sections of sampling on the Danube near the town of Calarasi (yellow marking: 
2011 June, red mark 2011 July ) 
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Figure 2.1.F. i.3.2  - Sections of sampling on the Bala branch  
(yellow marking: 2011 June, red mark 2011 July ) 

 

 
 

Figure 2.1.F.i.3.3  - Sections of sampling on the Danube near the locality Gropeni  
(yellow marking: 2011 June, red mark 2011 July ) 
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2.1.G. Monitoring of ter restrial flora and fauna  

 

2.1.G.1. Campaigns and monitoring periods  

 

Monitoring of terrestrial flora and fauna  was conducted in 4 expeditions 
representing 3 campaigns hroughout period of the preconstruction, the monitoring 
program being shown in Table2.1.G.1.1.  

 

Table 2.1.G.1.1  - Centraliz er on  campaigns and period s of monitori ng of terrestrial flora and fauna  

Campaign/ 
Period  

Main critical points  Secondary critical points  
Additional 

critical point  

CP 
01 

CP 
02 

CP 
10 

CP 
03A 

CP 
03B 

CP 
04A 

CP 
04B 

CP 
07 

CP 09* 

Terrestrial f lora 

Campaign 
01/2011 

16-17.05 
27.06-01.07 

27.06-
01.07 

27.06-
01.07 

04-
08.07 

04-
08.07 

04-
08.07 

04-
08.07 

04-
08.07 

- 

Campaign 
02/2011 

- 26-30.05 26-30.05 - - - - - 
- 

Campaign 
03/2011 

- - - 
06-

14.06 
06-

14.06 
06-

14.06 
06-

14.06 
06-

14.06 
- 

AvifaunŊ 

Campaign 
01/2011 

23-27.05 06-10.06 06-10.06 
06-

10.06 
06-

10.06 
06-

10.06 
06-

10.06 
06-

10.06 
- 

* CP 09  - useful for numerical modeling  

 

 2.1.G.2. Methodology and equipment  

 

 Methods of terrestrial flora evaluation  

 

In zone the each of critical point, the  habitats with forest and grassy vegetations 
were separate. In the forest habitats the covering of trees layer, of the shrubs and of 
grassy layer were estimated in surveys appropriate with the technical specifications . In 
habitats with grassy vegetation we re recorded all species from the floristical surveys and 
was estimated abundance their . This method was used and when the temporarily flooded 
surfaces, almost lacking vegetation . Also, it was registered the allochthonous species 
abundance in the studied ar eas. Habitat types found were determined after DoniʁŊ et 
collaborators(2005), the plant species that have not been determined on the ground, 
were collected and subsequently determined after (2000) and 
http://www.floraofromania.transsilvanica.net/documents_and_photographs_of_the_flor
a_of_ro mania.htm . 

 

 

http://www.floraofromania.transsilvanica.net/documents_and_photographs_of_the_flora_of_ro%20mania.htm
http://www.floraofromania.transsilvanica.net/documents_and_photographs_of_the_flora_of_ro%20mania.htm
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 Methods of avifauna evaluation  

 

General diversity of aquatic avifauna on different segment s of the Danube 

Between 05-07.05.2011 held a campaign carried out by ship on the sector of 
Danube potentially affected by the project (between BrŊila and CŊlŊraŀi). The total 
distance traveled on water was 348 km and included the Old Danube, the Borcea branch 
and 36 km from the Macin branch (inferior part ).  

During this campaign for recognition were periodically saved in GPS the reference 
points, for which it was noted each bird observed from deck. Thus it was obtained a 
database in which are featured the species and number of birds observed in each 
segment covered. Since the comments were made on the boat, were not noted certain 
groups of birds which avoid the open areas along the water . Thus in this database 
dominate waterfowl, and the birds from smaller size that are closely related to the 
terrestrial habitats and are active at night are practically absent (all  passerines 
(Passeriformes), the owl s (Strigiformes ), the woodpeckers (Piciformes) etc.) . 

The obtained database represent the avifauna diversity (aquatic predominanat ) on 
the respective segments. From this database it can appreciate / calculate the overall 
diversity of avifauna on the Danub e, namely the species density on the segments 
associated the critical points . It should be noted that in the respective period, the spring 
migration was still ongoing, so a small fraction of the observed birds it do not reproduce 
in the area studied . 

The densities of the bird species were calculated on the following segments : 

- on all 348 km covered 

- for critical points  (each critic point separately ) 

- for Borcea branch 

- for  MŊcin branch (the 36 km covered).  

For each segment was calculated Shannon diversity index . This indicator is oftenly 
used in quantify ecological diversity : 

    (2.1) 

 

where:  Hõ ð Shannon diversity index 

S ð number of observed species 

pi ð the report of observed flock of species no. i  to the total flock . 

 

The densities of the observed  birds (number of species and actual) on the 
calculated segments were compared using Mann-Whitney U test to find out if there are 
significant differences between different segments of the Danube. These tests were 
performed using the software STATISTICA 8. 
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Assessment of terrestrial avifauna  

Assessment of terrestrial avifauna includes three methods presented below . These 
methods have been used mainly for the census of the brooding birds in terrestrial habitats 
on the islands and the shores of segments affere nt the critical points . In Chapter 3.1.G 
will be presented a summary of the results fromthe different methods partially 
complementary . 

 

The point count method  

 On Ostrov Turcescu and Small Ostrov were selected squares of 200 m, so that one 
side (2 points) was placed at the edge of the shore and the other side (2 points) in inside . 
Between points counting (PN) has kept a distance of 200 m . Whether the resort chosen 
fell into an area with vegetation very dense was elected nearest point at a distance as 
close to the standard of 200 m.  The observations in all points of a square were performed 
the same day. The ornithologist specialist reached at the counting point quietly waited 
three minutes before begin recording the birds that was made for 10 minutes in one 
point . Observations began 15 minutes after sunrise and were stopped at about 4 -5 hours 
after sunrise . 

Apart from the species seen or heard has collected and information on the distance 
between the observer and the bird seen or heard . In the form of completi tion of data, 
the distance is given in several categories for to ease the estimates . By recording the 
distances it can estimate the birds density . 

Data collected were: cloud cover, wind speed, the time of start and end of the 
observations. Birds flying over the area of observation without to land, were recorded 
separately. And the birds seen or heard while traveling between the observation points 
were recorded . However, in this case, the distances were not recorded and estimates of 
density were not made . 

 

Records Night 

An area larger than the square was used for these records . In the chosen zone, the 
sample points were chosen by using the orthophotomaps, their location has been saved in 
GPS. In every surface of sample were selected 3 -5 sample points. Records began 30 
minutes after sunset and were concluded at midnight . In bad weather conditions have not 
been made records. 

How to use the CD to call the species was as follows: 

- it has started with the smaller species after which has finished with those 
higher; 

- the calling song was amplified with a megaphone so that song have 100 -110 dB 
at 1 m in front of the expert which keep the speaker or the megaphone ; 

- before you start the calling of the birds were necessary three minutes of 
silence in which all songs were not ed. Then each calling was launched 3 times 
with 30 seconds of silence between them . One of the two observers it has 
quietly moved up to a distance of 50 m for to increase the detectability . Both 
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observers have listened  the call ing thereof.  After all callin gs have been 
completed, observers have listened the sounds of the birds for 5 minutes . Were 
used powerful flashlights with the focused spot . 

 

Transect method (Evaluations on linear routes ) 

This method is used for the census of the passerines but is appropr iate and for 
woodpeckers. It consists in covering some the linear routes early in the morning (between 
5:00 and 10:00 AM) and the notation each songbirds and the distance its towards route ( it 
were used the different categories of distances ). The individua ls seen were also 
registered. Thus, it determines the present species, the location and the number of their 
territories (of nesting pairs). With the data collected with this method, one can calculate 
the density/abundance of respective species and it can b e made punctual estimations 
about the size of populations in the studied areas . In the case of small or narrow areas, 
this method permits a total census in respective area (the detection of every nesting 
pairs. 

Evaluations were carried out on two transects  in different habitats present in 
potentially affected areas . The transects were located in the main vegetation types, 
presented in Chapter 3.1.G. Because the detectability of the birds decreased with 
increasing of their distance to the observer, to correc t this deviation of the datas, was 
used the software DISTANCE 6.0. This program was developed especially for evaluating 
data from censuses from the linear routes. Output of the calculations are densities 
estimated in areas where censuses were conducted. 

For each habitat were calculated the densities of the different species of birds 
observed. With the aid of those densities and of the respective habitat areas (data from 
evaluation of flora and habitats) it can calculated the numbers of the species different   in 
areas potentially affected . 

The birds densities were calculated using partly the software for different habitats 
and for critical points overall . Calculation remembered later was accomplished due to 
high uniformity and low diversity of the habitats pr esent in the various critical points . 

From the birds species observed using this method were calculated also Shannon 
diversity index . 

 

The method of direct evaluation of elevated observation  points 

This method is used to assess the bird populations of larg e waist, with glinding 
flight (raptors, storks etc.). These birds use columns of warm air to ascend, after which  
moving with glinding flight . Due to this typical behavior are easy to see and to identify 
from a significant distance . From their movement duri ng breeding can draw conclusions 
about the number of the pairs, the territories and the lands to feed . Observers stay at 
height (on a high hill) from where have a good view on the investigated area . Because 
these birds can be seen and identified from great  distances, is ideal if from the 
respective point we can see at a distance of 2 -3 kilometers . Observers watching with 
binoculars and telescopes the birds with glinding flight, notes the species observed, the 
during observation and movement the birds on the  map. 
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The observations are performed simultaneously on different heights so can see all 
the birds on respective land . On each point of observation it stay minimum 2.5 hours . The 
benefit of this method consisit in fact that result the accurate data about th e absolute 
size of that population in the study area . 

Using the method in the nesting season locates the nesting pairs of white -tailed 
eagle (Haliaeetus albicilla ), black kite  (Milvus migrans), harrier  (Circus sp.) and black 
stork (Ciconia nigra) etc. Thus, also, aims the movement of the large aquatic birds 
(herons, cormorants, ducks) thus providing assistance in locating the colonies . 

 

Mapping the colonies of  sand martin  (Riparia r iparia ), european bee-eater  (Merops 
apiaster ) and the territories of common kingfisher  (Alcedo atthis ) 

The method is performed in the breeding season of the species concerned and 
consists in crossing with the boats of Danube sectors affected by the works . Ornithologists 
looking the nesting holes dug into the steep bank of the Danu be and the islands. The 
location of the colonies found is saved in the GPS and is noted that the total number of 
holes, respectively of the specimens seen in area of the colony . By this method 
determines the location and size of nesting colonies of sand ma rtin and  european bee-
eater, respectively locates the nesting pairs of common kingfisher . 

Also, are noted the respective species or the colonies found during carrying out of 
other censuses. 

 

Birds ringing method  

The ringing will complement qualitative and quantitative assessments of the 
populations of the species of birds that cross autumn the studied sector of the Danube.  
This method will be used during autumn migration . The using this method is necessary, 
because the passerines not vocalize during the aut umn and they spend short time in the 
same location, thus the detectability them with other methods presented so far is very 
low. 

The ornithological nets are placed in vegetation areas, so as to be hidden . 
Preferably these will be located in several types o f vegetation in order to catch and the 
birds with other habitat preferences . Direction the nets will be preferably to the east -
west or perpendicular on the Danube . The nets will be checked hourly from 6 AM until 
nightfall.  Birds caught will be removed from nets, determined, measured, ringed and 
released. 

With this method it will be possible to determine the species and numbers of 
passerines, that transiting those areas during autumn migration . 

 

Method counting the aqvatic birds in winter  

This method will be used to determine flocks of aquatic birds that wintering on the 
segments of Danube and thus potentially affected by the project . Ornithologists will 
travel on the Danube with the help of the car and will trailer the motor boat . They will 
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conduct systematic  observations from the shore using binoculars and telescopes and in 
areas where visibility by the shore is hampered, will use motor boat . 

This method is suitable for assessing flocks of wintering birds in ripariene areas of  
Natura 2000 sites. 

 

Mapping colonies of Ciconiiformes  

Because the species colonies in the Order Ciconiiformes have a conservative value 
high and are indicators of the favorable conservation status of wetlands, we consider that 
particularly important is the identification and mapping of t he colonies present in the 
sector of Danube between Calarasi and Braila and the assessment and monitoring them . 

This method can be carried out in winter when the canopy of the trees is lacked of 
leaves. In these circumstances it becomes possible to detect the nests (colonies) of 
herons and cormorants. During period of nesting it will return in these locations and will 
determine the exact percentage of occupancy of the nests, respectively the species and 
the numbers of herons / cormorants that nesting in the  colony in question. The best 
situation is when the colonies largest can be located with the help orthophotomaps, but 
can not rely only on the detectability from air of the colonies . 

During the implementation of this method can search and white -tailed eagl e, black 
stork and black kite in the territories of the  identified with method of elevated 
observation points . 

 

Evaluation methods of herpetofauna and amphibian  

In assessing herpetofauna and amphibians was used method of linear routes: were 
covered linear  routes (transects) in different habitats preferred by reptiles and/or 
amphibians present in the area potentially affected . On these routes the reptiles and the 
amphibians have been searching actively thoroughly in warmed places, hiding places, at 
the edge of wet habitats in all places where such animals may occur . The route has been 
saved in GPS so length of transect was known. SIt has calculated a band explored with a 
width of 2 m, so from the length of the path and width of 2 m, has been possible to 
calculate the surface inspected with the help of which has been appreciated the density 
of the species observed in respective habitats . 

 

 2.1.G.3. Investigations conducted  

 

On basis the specific elements stipulated in the technical specifications for pre -
construction phase, respectively to characterize the state of reference regarding the 
terrestrial flora and fauna, in Table 2.1.G.3.1 is presented a review of activities 
conducted in this regard and results obtained wih specyfing that an highlighter detailed is  
given in the Chapter 3.1.G . 
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Table 2.1.G.3.1  - Centraliz er on  monitoring of terrestrial flora and fauna  

Objectives  Result s 

1. Identification and 
characterization of sites of 
Community importance in the 
project area  

- ROSCI0006 ăBalta MicŊ a BrŊileió 
- ROSCI0022 ăCanaralele DunŊriió 
- ROSCI0071 ăDumbrŊveni ð Valea Urluia ð Lacul  
                    Vedroasaó 
- ROSCI0172 ăPŊdurea ŀi Valea Canaraua  
                     Fetii ð Iortmacó 
- ROSCI0012 ăBraʁul MŊcinó 
- ROSCI0149 ăPŊdurea Eseschioi ð Lacul Bugeacó 

2. Special Protection Areas in the 
project area  

- ROSPA0005 ăBalta MicŊ a BrŊileió 
- ROSPA0007 ăBalta Vederoasaó 
- ROSPA0039  ăDunŊre Ostroaveó 
- ROSPA0012 ăBraʁul Borceaó 
- ROSPA0053 ăLacul Bugeacó 
- ROSPA0056 ăLacul Oltinaó 
- ROSPA0054 ăLacul DunŊrenió 
- ROSPA0002 ăAllah Bair - Capidavaó 
- ROSPA0017 ăCanaralele de la H©rŀovaó 
- ROSPA0040 ăDunŊrea Veche ðBraʁul MŊcinó 

3. Terrestrial flora  - Habitat types identified in the project area  

4. Avifauna 

- general diversity of aquatic avifauna  in various segments of 
the Danube 
- densities calculated on segments at level of CPs 
- evaluation of terrestrial avifauna 
- herpetofauna , amphibian 

 

2.1.H. Monitori ng of Natura 2000 sites 

 

Monitoring of flora ans habitats in protected areas Natura 2000  

 

 Evaluation of the flora and the habitats from Natura 2000 sites that overlap with 
different segments of the Danube was carried out simultaneously with assessing the 
critical points and bird censuses on the Danube (May-June 2011). The habitats and flora 
from Natura 2000 sites which are outside the zone of direct impact of the project (areas 
that do not contain segments of the Danube) were assessed after identifying of the 
biodiversity from the area directly affected (June -August 2011). The assessment was 
conducted by covering the shore areas in the case the respectiv lakes, or by covering 
certain routes in the case the terrestrial habitats in the vicinity of the lakes . S Were 
made species lists with ones characteristic, dominant or abundant, based on which were 
determined the habitats types after DoniʁŊ and collaborators (2005). It is noted that 
given the extensive surface and number of protected natural sites in question, habitats 
listed are only part of ones the existing within those sites, those being preponderant 
characteristic habitats of the lakes with avifaunistic importance pronounced . 
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Sites of Community Importance (SCI) 

ROSCI0006 ăBalta MicŊ a BrŊileió ð it include the critical point CP 10. In month 
May with using a ship have been covered both branchs of the Danube along their whole 
length and the observed birds  were denoted . 

ROSCI0022 ăCanaralele DunŊriió ð it include the critical points CP 01 ð CP 06 and 
area adjacent of CP 07. The methods used coincide with those presented in Chapter 
2.1.G "Monitoring of terr estrial flora and fauna" and the results coincide with those 
presented in Chapter 3.1.G "Terrestrial flora and avifauna ó. 

Sites of Community Importance listed below were also analyzed in the pre -
construction phase of the works. In the next phases of the pr oject will be monitored only 
ROSCI0006 and ROSCI0022 sites. 

ROSCI0071 ăDumbrŊveni ð Valea Urluia ð Lacul Vederoasaó ð it were made 
assessments of habitats, flora and avifauna in during displacement on land at Lake 
Vederoasa (August 2011) - were evaluated the lacustrine habitat types on the shore of the 
lake, and pr edominant terrestrial habitats in the immediate vicinity . 

ROSCI0172 ăPŊdurea ŀi Valea Canaraua Fetii ð Iortmacó - it were made 
assessments of habitats, flora and avifauna during displacement on land at the lakes 
DunŊreni, Iortmac and Oltina ( August 2011). 

ROSCI0012 ăBraʁul MŊcinó ð in month May with a boat were conducted 
observations of avifauna from BrŊila up to  Turcoaia. The results of these censuses are 
presented in chapter 3.1.G Terrestrial flora and avifauna .   

ROSCI0149 ăPŊdurea Eseschioi ð Lacul Bugeacó - were conducted evaluations of 
habitats, flora and avifauna during displacement on land at Lake Bugeac (August 2011) - 
was covered a portion of the shore and there were registered the habitats predominant 
from the lake shore, and also the habitats with  herbaceous vegetation around the lake . 

 

 Methods of studying the amphibians in protected sites Natura 2000  

 The inventory activities of amphibian were carried out during the day (in some 
cases, were conducted and night investigations to obtain additional information on the 
species present in the investigated areas). The mapping methods of the amphibians were 
done using the usual methods in the field, for sampling in aquatic habitats of depth small 
and in the shore areas of the river being used ăciorpacó. 

 Determination of the species was carried out using the determination keys of the 
local specialized publications  

 The signalisation were passed on the digital support in Geographic Information 
System, with using ArcView software, being used to locate areas where have been 
identified the populations and specimens, both in coordinates G.P.S. of the sites 
investigated and georeferenced topographic maps, satellite images and orthophotomaps . 
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 Methods of studying reptiles in protected sites Natura 2000  

 The investigations were conducted along transects represented by parallel strips 
with linear landscape elements (roads, waterfront, border of forest, etc.). Along the 
route followed were analyzed periodically the control surfaces of 250 m square located at 
regular intervals (at intervals of 30 m in the types of grassland habitats ). The 
investigation a control surface has an average duration of five minutes needed to register 
the possible presence of specimens of reptiles, the number of assets exemplars, being 
considered and the additional information on habitat type, coverage of surface with 
vegetation, the plants species existing in survey, cloud cover, specificity the substrate, 
the presence of eventual predators etc.  

 The reptile species present in habitats from  perimeter project implementation 
could be determined without the need for their immobilization . In order to carry out 
comparative studies of local populations from perimeter and elsewhere from other zones 
of the region, some exemplars present in of survey  investigated were photographed . 

Determination of the species was carried out using the determination keys from 
the local specialized publications . 

 The signalisation were passed on the digital support in Geographic Information 
System, with using ArcView software, for locating the areas where have been identified 
the specimens, being used both the coordinates G.P.S. of the sites investigated and 
georeferenced topographic maps, satellite images and orthophotomaps . 

 

 Methods of studying mammals in protected s ites Natura 2000 

 The investigations were carried out along the transects perpendicular to the bank 
of the water . The length of transects has varied depending on topographical features 
local from a few tens of meters to several hundred meters, being covere d the distance 
from the shore up to the base of the cliffs (on the right side of the Danube), respectively 
from the shore up to the levee of outline of Insula Mare Ialomiʁei. In the case of the 
islands, transects were covered off one shore to the other of those islands. 

 The mammal species present in habitats from the perimeter of project 
implementation have could be determined without the need for their immobilization . 
Also, were registered the traces of different species present in these habitats . 

Determination of the species was carried out using the determination keys from 
the local specialized publications . 

 

Avifauna monitori ng from protected sites Natura 2000  

Evaluations of the avifauna from the Natura 2000 sites that overlapping on 
different segments of the Danube were carried out simultaneously with assessing avifauna 
from critical points and with bird censuses off the Danube (May -June 2011). Evaluations 
of the avifauna from the Natura 2000 sites that overlapping on different segments of the 
Danube were carried out simultaneously with assessing avifauna from critical points and 
with bird censuses off the Danube (May-June 2011).  
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In the case of the areas that overlap with the direct impact zone of the project, 
the methods used in evaluation of avifauna coincide with those presented in the previous 
chapters. In the other sites were denoted all species and flocks observed during 
displacements on field . The birds were actively sought with using the binoculars and the 
telescopes especially in areas of agglomeration (eg lakes).  

 

Special Protection Areas (SPA) 

 

ROSPA0005 ăBalta MicŊ a BrŊileió - it include the critical point CP 10 . In month 
May with using a ship have been covered both branchs of the Danube  along their whole 
length and all the observed aqvatic birds were denoted . 

ROSPA0039 ăDunŊre Ostroaveó - it include the critical points CP 01  and area 
adjacent of CP 07. The methods used coincide with those presented in Chapter 2.1.G 
"Monitoring of terrestrial flora and fauna" and the results coincide with those presented in 
Chapter 3.1.G "Terrestrial flora and avifaunaó. 

ROSPA0017 ăCanaralele de la H©rŀovaó - in month May with using a ship have 
been performed observations of avifauna on the Danube along whole length the segment 
included in this protected area . 

Sites of Avifaunistic Protection Areas listed below were also a nalyzed in the pre -
construction phase of the works . In the next phases of the project will be monitored only 
ROSPA0005, ROSPA0039 and ROSCI0017 sites. 

ROSPA0007 ăBalta Vederoasaó ð it were made assessments of habitats, flora and 
avifauna during displacement on land at the lake Vederoasa (August 2011). 

ROSPA0012 ăBraʁul Borceaó - in month May with using a ship have been 
performed observations of avifauna on whole length of the Borcea branch . The results of 
these censuses are presented in chapter 3.1.G Terrestrial flora and avifauna ó.   

ROSPA0053 ăLacul Bugeacó - it were made assessments of habitats, flora and 
avifauna during displacement on land at the lake Bugeac (August 2011). 

ROSPA0056 ăLacul Oltinaó - it were made assessments of habitats, flora and 
avifauna during displacement on land at the lake Oltin a (August 2011). 

ROSPA0054 ăLacul DunŊrenió - it were made assessments of habitats, flora and 
avifauna during displacement on land at the lake DunŊreni (August 2011). 

ROSPA0002 ăAllah Bair - Capidavaó- in month May with using the ship have been 
performed observations of av ifauna on Danube along whole length the segment included 
in this protected area .  

ROSPA0040 ăDunŊrea Veche ðBraʁul MŊcinó - in month May with using the ship 
have been performed observations of avifauna on Old Danube and the MŊcin branch 
(between BrŊila and Turcoaia). The results of these censuses are presented in chapter 
3.1.G Terrestrial flora and avifaunaó.  
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2.1.I. Construction site monitoring  

 

For critical points CP 01, CP 02 and CP 10 were made monthly displacements to the 
sites concerned pursuing the organizing stage and the conducting of the site works for the 
activities planned to be started after 15 August 2011. Also, it was performed a visitation 
of thepotential CPs for phase after 2017. 

In period April and August 2011 the activities developed by t he constructor were 
limited to organizing of site from CP 01 zone . The organization of site is located at km 
346 on the right bank of the Danube, in the zone of the Critical Point 01 - Izvoarele.   

Were followed the mode of the collection, storage and disp osal of wastes, storage 
of construction materials and petroleum products, air quality and determining the level 
of noise, evolution the number of personnel found out at the site organization, collection 
and disposal of waste waters, situation the fleet of construction equipment, the state of 
the constructions on emplacement and the utilities . This action was achieved through 
onsite observations, video recordings and performing of photographs, discussions with 
existing staff . 

In order the ecological restorat ion, blank samples were taken from soil, air and 
was determined level of noise . 

During monitoring duringthe preconstruction period, the Contractor it has not 
owned the plan for prevention and control of accidental pollution, the execution plan  
and  Gantt chart with scheduling the construction work, these being needed to correlate 
more efficiently the activity of monitoring . Also in talks with locals were identified two 
scow belonging to the constructor, one seated on the right bank and another moored at 
about 700 m upstream of the site organization, on the right bank of the Danube, at the 
trestle . 

 No plan to date we have not been sent, although they were required from the 
constructor and AFDJ. 

 Regarding the CP 10 - Caleia branch (Ostrovu Lupu 2) km 197-195 the site 
organization it is in conservation, with no activity and ungurded .  
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2.2. Numerical modeling  

 

The objectives of the preconstruction phase in  terms of numerical modeling have 
been fully achieved, namely : 

¶ analysis the volume of the infor mation existing initial with respect to the 3D 
modeling of the Danube on the interest sector of the project  

¶ realization the campaign of bathymetric measurements trought the two 
complementary techniques - 2D (single-beam) and 3D (multibeam) 

¶ realization of t he periodic hydrometric measurements, at different levels of 
the Danube, regarding the water flow and water speed, throught measurements using 3D 
ADCP technique (Acoustic Doppler Current Profiler) in cross sections, having the 
resolution of 300 -500 m, all along the sector of Danube monitored and respectively 50 -
100 m in the alignments afferent of the critical points  

¶ downloading data - required 3D modeling - from the historical databases, 
the critical analysis and there processing, delivery of the data to th e partners in the 
consortium in the formats required to implement 3D modeling programs  

¶ the preliminary analysis and the construction of the discretization network 
for a sector of about 12 km located in the zone of CP 01 . Networks of finite elements 
were generated with using the module corresponding of the software of hydrodynamic 
modeling 3D-DELFT3D - and were analyzed the characteristics of compliance of 
discre3tization networks with topology of the banks in the studied area . Over the network 
of finite ele ments optimized were superimposed informations bathymetric obtained 
following campaigns of measurements from single -beam and multi -beam. 
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3. RESULTS OF ABIOTIC AND BIOTIC PARAMETERS MONITORING. 
REFERENCE DATABASE 
 

3.1. Preconstruction results and observat ions on each activity/critical point  

 

Specific activities related to monitoring objectives provided for preconstruction 
phase are based on two categories of information : 

(i)  historical information (where applicable) for monitoring areas provided at 
this stage in the project  

(ii)  data and information obtained as a result of activities performed during the 
period April to August 2011 . 

Both categories of information have been reported to the existing quality 
standards in Romania (air, noise, soil and water quality from  point of view hydrochemical 
and hydrobiological). For monitoring specific objectives (hydromorphology, ichthyology, 
terrestrial flora and fauna) the elements of reference status have been identified and 
characterized . 

Because the preconstruction period is  limited to four months, processing and 
interpretation of statistical data (can not apply the criterion of annual averages, etc.) 
were dependent on: (i) corroboration with historical data (where applicable) and (ii) the 
specificities result of an interpret ation of a limited data set in terms of time . 

Therefore, it is mentioned that the assessments of "ecological status", "chemical 
status" at the level of CPs, show a picture for April -August 2011 period. Dependencies on 
hydrological conditions have been assessed by interpolation of preconstruction data with 
the historical data . 

Beside the specifications above, the results achieved for the pre -construction 
phase (reference status) are synthetically presented in the following. The results are 
reported to each s pecific activity of monitoring/critical point . 

 

3.1.A. Air quality monitoring  

 

Given the specific issue of air pollution characterization, two basic issues were 
essentially followed, starting from Technical spcifications : 

(i)  identification and evaluation of e missions from Critical Points (external 
sources) neighboring areas that may influence the evaluation of the 
reference state  

(ii)  characterization of the pollution degree with nitrogen oxides, carbon 
monoxide, suspended particles, carbon monoxide and oxides of l ead, at 
level of CPs. 
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In order to identify the investigation area particularities, an overall analysis of the 
neighboring areas that may influence the measurements and identification of external 
sources, has been carried out in a first stage in Critical Po ints. 

The analysis of pollutant concentrations level should take into account the type of 
monitoring points, based on their position towards the pollution sources and the 
monitored area character . 

For this purpose, an inventory of the main sources of air p ollution has been 
achieved for each critical point by types of sources : 

¶ point sources (chimneys) 

¶ line sources (roads) 

¶ area sources (localities).  

Excepting the critical points CP 01 and CP 02, for all other critical points the point 
sources are found at least 30 Km distances, having not a major impact on air quality in 
the monitored critical points . 

For the two critical points - CP 01 and CP 02 ð the point sources for pollutants to 
be monitored (NOx, TSP, CO and Pb) are shows in graphs and tables. 

 
 The tables below show the following information regarding the linear pollution 
sources (roads) situated in the proximity of critical points: name, type of road, direction 
to CP, distance to CP. 
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Table 3.1.A.1  - Main linear pollution sources  

 
Critical point  Road name Road type  

Direction to 
CP 

Distance to C P 
(km)  

Main 
critical 
points  

CP 01 DN 3B national  north  5.7 

CP 01 DN 3 national  south 8.1 

CP 02 DN 3B national  north  6.4 

CP 10 DN 21  national  west 6.6 

Secondary 
critical 
points  

CP 07 A 2 highway south 6.1 

CP 07 DN 22C national  south 6.2 

CP 09 DN 2A national  south 0.8 

CP 09 E 60 /DN 3B european/national  south 7.3 

 

Table 3.1.A.2  - Total linear pollution sources (+ county roads ) 

 
Critical point  Road name Road type  

Direction 
to CP 

Distance to C P 
(km)  

Main critical 
points  

CP 01 DN 3B national  north  5.7 

CP 01 DN 3 national  south 8.1 

CP 01 DJ 391A county south-east 8.4 

CP 02 DN 3B national  north  6.4 

CP 02 DJ 391A county south-east 5.6 

CP 10 DJ 212 county west 0.8 

CP 10 DJ 255A county west 1.3 

CP 10 DN 21  national  west 6.6 

Secondary 
critical 
points  

CP 03 DJ 223 county east 8 

CP 04 DJ 223 county east 7.4 

CP 07 A 2 highway south 6.1 

CP 07 DN 22C national  south 6.2 

CP 07 DJ 222 county east 0.7 

CP 07* DJ 223 county east 0.6 

Additional 
cr itical point  

CP 09** DN 2A national  south 0.8 

CP 09** E 60 /DN 3B european/national  south 7.3 

*CP 07* - adjacent area CP 07 

** CP 09 - useful for numerical modeling  

An inventory of area sources (localities) situated in the proximity of critical points 
has been achieved; for each critical point the following information are shown in table 
below: 

Å locality name 

Å county 

Å km on the Danube located in the concerned locality  

Å distance from locality to Danube bank 

Å number of inhabitants 

Å direction from locality to PC (critical point)  

Å river bank on which the locality is situated  

Å access from locality to critical point  

Å the approximate distance between locality and critical point  

Å fuels used for heating and cooking. 
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Table 3.1.A.3  - Area sources situate d in the proximity of CP 01 

Critical 
point  

Locality  County  
km on the 

Danube 

Distance 
from 

locality to 
river bank 

(m) 

Population  Fuels  Direction  
River 
bank 

Access 
to PC 

Distance 
to PC 
(km)  

CP01 Izvoarele Constanʁa 348,3 - 349 bank - 300 162 wood, coals south-west right  direct  2,7 

CP01 Satu Nou Constanʁa     276 wood, coals south-east right  direct  4,0 

CP01 Dichiseni Constanʁa     490 wood, GPL north -west left  detour  5,7 

CP01 Satnoeni CŊlŊraŀi     507 wood, GPL north  left  detour  5,7 

CP01 Oltina CŊlŊraŀi     517 wood, GPL north  left  detour  6,7 

CP01 Canlia Constanʁa 352,6 - 353,3 1900 703 wood, coals south-west right  direct  6,9 

CP01 Coslugea Constanʁa     843 wood, coals south right  direct  7,1 

CP01 Coslogeni CŊlŊraŀi     866 wood, GPL north -west left  detour  7,2 

CP01 Oltina Constanʁa 336,5 - 337,5 

900 - 150 
from 

Epurasu 
island 

2098 wood, coals east right  direct  8,6 

CP01 Strunga Constanʁa     20 wood, coals south-east right  direct  8,9 

CP01 Unirea CŊlŊraŀi     1179 wood, GPL north  left  detour  8,9 

CP01 Roseti CŊlŊraŀi     5921 wood, GPL north -west left  detour  9,9 

 

 

Table 3.1.A.4  - Area sources situated in the proximity of CP 02 

Critical 
point  

Locality  County  
km on the 

Danube 

Distance 
from 

locality to 
ri ver bank 

(m) 

Population  Fuels  Direction  
River 
bank 

Access 
to PC 

Distance 
to PC 
(km)  

CP02 Satu Nou Constanʁa     276 wood, coals south right  direct  4,1 

CP02 Oltina Constanʁa 336,5 - 337,5 

900 - 150 
from 

Epurasu 
island 

2098 wood, coals south-east right  direct  5,4 

CP02 Oltina CŊlŊraŀi     517 wood, GPL north -west left  detour  6,4 

CP02 Satnoeni CŊlŊraŀi     507 wood, GPL north -west left  detour  6,5 

CP02 Izvoarele Constanʁa 348,3 - 349 bank - 300 162 wood, coals 
south-
west 

right  direct  6,9 

CP02 Unirea CŊlŊraŀi     1179 wood, GPL north  left  detour  7,0 

CP02 Dichiseni CŊlŊraŀi     490 wood, GPL north -west left  detour  7,2 

CP02 Strunga Constanʁa     20 wood, coals south-east right  direct  8,4 

CP02 Coslugea Constanʁa     843 wood, coals 
south-
west 

right  direct  9,2 

CP02 Iezeru CŊlŊraŀi     1044 wood, coals north  left  detour  9,6 

CP02 Coslogeni CŊlŊraŀi     866 wood, GPL north -west left  detour  9,9 
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Table 3.1.A. 5 - Area sources situated in the proximity of CP 10 

Critical 
point  

Locality  County  
km on the 

Danube 

Distance 
from 

locality to 
river bank 

(m) 

Population  Fuels  Direction  
River 
bank 

Access 
to PC 

Distance 
to PC 
(km)  

CP10 Gropeni BrŊila 195 - 196 800 - 1000 3604 wood, GN, CLU west left  direct  2,1 

CP10 Tichilesti  BrŊila 187 - 190 2200 - 3000 3993 wood, GN, CLU north  left  direct  5,3 

CP10 Valea Canepii BrŊila     1408 wood, CLU south-west left  direct  7,6 

CP10 Unirea BrŊila     1179 wood, CLU north -west left  direct  9,5 

CP10 Albina BrŊila     327 wood, GN, CLU north  left  direct  9,8 

 

Table 3.1.A. 6 - Area sources situated in the proximity of CP 03A ð CP 03B 

Critical 
point  

Locality  County  
km on the 

Danube 

Distance 
from locality 
to river bank 

(m) 

Population  Fuels  Direction  
River 
bank 

Access 
to PC 

Distance 
to PC 
(km)  

CP03 Dunareni Constanʁa 328 - 329 900 1575 wood, coals east right  direct  3,5 

CP03 Viile Constanʁa     1077 wood, coals south right  direct  5,1 

CP03 Oltina Constanʁa 
336,5 - 
337,5 

900 - 150 
from Epurasu 

island 
2098 wood, coals south-west right  direct  7,3 

CP03 Aliman Constanʁa     783 wood, coals south-east right  direct  9,1 

CP03 Vlahii Constanʁa     572 wood, coals east right  direct  9,6 

CP03 Floriile  Constanʁa     153 wood, coals south-east right  direct  9,9 

 

Table 3.1.A. 7 - Area sources situated in the proximity of CP 04A ð CP 04B 

Critica l 
point  

Locality  County  
km on the 

Danube 

Distance 
from locality 
to river bank 

(m) 

Population  Fuels  Direction  
River 
bank 

Access 
to PC 

Distance 
to PC 
(km)  

CP04 Dunareni Constanʁa 328 - 329 900 1575 wood, coals south-east right  direct  2,7 

CP04 Viile Constanʁa     1077 wood, coals south right  direct  6,4 

CP04 Aliman Constanʁa     783 wood, coals south-east right  direct  8,3 

CP04 Vlahii Constanʁa     572 wood, coals east right  direct  8,5 

CP04 Oltina Constanʁa 
336,5 - 
337,5 

900 - 150 
from Epurasu 

island 
2098 wood, coals south-west right  direct  9,1 

 

Table 3.1.A. 8 - Area sources situated in the proximity of CP 07 

Critical 
point  

Locality  County  
km on the 

Danube 

Distance from 
locality to 
river bank 

(m) 

Population  Fuels  Direction  
River 
bank 

Access 
to PC 

Distance 
to PC 
(km)  

CP07 Seimeni Constanʁa 292 - 293 100 555 wood, coals east right  direct  1,4 

CP07 Silistea Constanʁa     676 wood, coals east right  direct  2,3 

CP07 Seimenii Mici Constanʁa 294 - 295 1600 908 wood, coals south-east right  direct  5,3 

CP07 DunŊrea Constanʁa 286 - 287 100 787 wood, coals north -east right  direct  7,7 

CP07 Cernavoda Constanʁa 298 - 300 50 - 1300 18915 wood, coals south-west right  direct  9,9 

CP07 Stefan cel Mare Constanʁa     573 wood, coals south right  direct  10,0 
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All data and information outlined above ar e used as groundwork for interpreting 
the reference status (air quality) and the subsequent ones . 

Related to air pollution characterization at level of CPs, primary statistical values 
(minimum, maximum, average) are shown in tables 3.1.A.9 - 3.1.A.14. for monitored 
indicators according to Technical specifications . 

 

Table 3.1.A.9  - Concentration values of nitrogen oxides (µg/m3) 

 Critical point  Minimum value  Average value  Maximum value  

Main critical points  

CP 01 1,88 3,916 8,13 

CP 02 3,24 6,197 9,23 

CP 10 3,3 4,852 9,92 

Secondary critical points  

CP 03A 3,07 4,324 6,05 

CP 03B 3,42 4,523 5,68 

CP 04A 3,21 4,7 6,39 

CP 04B 3,21 4,758 7,17 

CP 07 1,96 5,065 10,97 

Additional critical point  CP 09* 3,84 5,527 8,06 

* CP 09  - useful for numerical modelin g 

 

Table 3.1.A.10  - Concentration values of carbon monoxide (mg/m 3) 

 Critical point  Minimum value  Average value  Maximum value  

Main critical points  

CP 01 0,19 0,2446 0,3 

CP 02 0,24 0,2568 0,29 

CP 10 0,21 0,2642 0,35 

Secondary critical points  

CP 03A 0,21 0,2595 0,31 

CP 03B 0,23 0,286 0,35 

CP 04A 0,23 0,2715 0,32 

CP 04B 0,21 0,285 0,34 

CP 07 0,2 0,2566 0,31 

Additional critical point  CP 09* 0,25 0,3075 0,36 

* CP 09  - useful for numerical modeling  

 

Table 3.1.A.11  - Concentration values of suspen ded particulate matter (mg/m 3) 

 Critical point  Minimum value  Average value  Maximum value  

Main critical points  

CP 01 <0,012 0,02 0,2 

CP 02 <0,012 0,0173 0,125 

CP 10 <0,012 0,017 0,072 

Secondary critical points  

CP 03A <0,012 <0,012 <0,012 

CP 03B <0,012 0,01315 0,023 

CP 04A <0,012 0,0139 0,026 

CP 04B <0,012 0,013 0,026 

CP 07 <0,012 0,01756 0,068 

Additional critical point  CP 09* <0,012 <0,012 <0,012 

* CP 09  - useful for numerical modeling  
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Table 3.1.A.12  - Concentration values of lead oxides (ng/m 3) 

 
Critical point  Minimum value  Average value  Maximum value  

Main critical points  

CP 01 <2,1 <2,1 <2,1 

CP 02 <2,1 <2,1 <2,1 

CP 10 <2,1 <2,1 <2,1 

Secondary critical points  

CP 03A <2,1 <2,1 <2,1 

CP 03B <2,1 <2,1 <2,1 

CP 04A <2,1 <2,1 <2,1 

CP 04B <2,1 <2,1 <2,1 

CP 07 <2,1 <2,1 <2,1 

Additional critical point  CP 09* <2,1 <2,1 <2,1 

* CP 09  - useful for numerical modeling  

 

Table 3.1.A.13  - Concentration values of carbon dioxide (% vol) 

 Critical point  Minimum value  Average value  Maximum value  

Main critical points  

CP 01 0,04 0,04 0,04 

CP 02 0,04 0,04 0,04 

CP 10 0,04 0,04 0,04 

Secondary critical points  

CP 03A 0,04 0,04 0,04 

CP 03B 0,04 0,04 0,04 

CP 04A 0,04 0,04 0,04 

CP 04B 0,04 0,04 0,04 

CP 07 0,04 0,04 0,04 

Additional critical po int  CP 09* 0,04 0,04 0,04 

* CP 09  - useful for numerical modeling  

 

Average, maximum and minimum values for all monitored critical points and for 
each investigated pollutant are shown in Table 3.1.A.14 .  

 

Table 3.1.A.14  - Average, maximum and minimum value s of all of critical points  

Pollutant  Minimum value  Average value  Maximum value  

nitrogen oxides (µg/m 3) 1,88 4,886 10,97 

carbon monoxide (mg/m 3) 0,19 0,265 0,36 

particulate matter (mg/m 3) <0,012 0,016 0,2 

lead oxides (ng/m 3) <2,1 <2,1 <2,1 

carbon dioxide (% vol) 0,04 0,04 0,04 

 

For a reporting at international standards, the tables 3.1.A.15 - 3.1.A.20 briefly 
presents the limit values of pollutants (nitrogen oxides, carbon monoxide, particulate 
matter, lead oxides and carbon dioxide), the critical le vel for vegetation protection, the 
alert threshold, the lower assessment threshold and upper assessment threshold, 
stipulated by legislation . 
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Table 3.1.A.15  - Limit values of pollutants concentration under the Law 104/2011 and STAS 12574 - 87  

Pollutant  

Law 104/2011  STAS 12574 - 87 

Averaging period  Averaging period  

one 
hour  

daily maximum 
eight -hour average  

year  30 min  

Nitrogen oxides  
200 

µg/m 3 - 40 µg/m 3 - 

Carbon monoxide - 10 mg/m 3 - - 

Suspended particulate matter  - - - 0,5 mg/m 3 

Lead - - 0,5 µg/m 3 - 

Carbon dioxide  - - - - 

 

Table 3.1.A.16  - Critical level for vegetation protection  

Pollutant  Averaging period  Critical level  Tolerance margin  

Nitrogen oxides  calendar year 30 µg/m 3 No 

 

Table 3.1.A.17  - Alert threshold for vegetation protection  

Pollutant  Alert threshold  

Nitrogen dioxide  Dioxid de azot 400 µg/m3 

 

Exceedance of the threshold must be recorded for three consecutive hours, in 
representative points for air quality for an area of 100 km 2 or a zone or agglomeration, 
whichever is smaller .  

 

Table 3.1.A.18  - Upper and lower assessment threshold for nitrogen oxides  

 
Hourly limit value for the 

protection of human 
health  

Annual limit value for the 
protection of human 

health  

Annual critical level for 
vegetation and natural 
ecosystems protection  

Upper 
assessment 
threshold  

70 % of limit value (140 
µg/m 3, not to be exceeded 

more than 18 times in a 
calendar year)  

80 % of limit value (32 
µg/m 3) 

80 % of critical level (24 
µg/m 3) 

Lower 
assessment 
threshold  

50 % of limit value (100 
µg/m 3, not to be ex ceeded 

more than 18 times in a 
calendar year)  

65 % of critical level (26 
µg/m 3) 

65 % of critical level (19,5 
µg/m 3) 

 

Table 3.1.A.19  - Upper and lower assessment threshold for carbon monoxide  

 Eight-hour Average   

Upper assessment threshold  70 % of limit value (7 mg/m 3) 

Lower assessment threshold  50 % of limit value (5 mg/m 3) 

 

Table 3.1.A.20  - Upper and lower assessment threshold for lead  

 Annual average   

Upper assessment threshold  70 % of limit value (0,35 µg/m 3) 

Lower assessment threshold  50 % of limit value (0,25 µg/m 3) 
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From the monitoring data acquired during the period April to June 2011 and their 
reporting follows that, in terms of air quality, for the nitrogen oxides, carbon monoxide, 
particulate matter, lead oxides, and carbon dioxide carbon, me asured concentrations do 
not exceed the limits imposed by law . 

Annex 5.1 shows the spatial distributions maps for major pollutants concentrations 
in critical points where monitoring was performed . 

 

3.1.B. Noise monitoring  

 

Data analysis from Table 2.1.B.3. 1 reveals that a number of 522 measurements 
performed during the preconstruction period (representing over 75 % of the total of 689) 
was allocated to the three main critical points - CP 01, CP 02 and CP 10. 

Approximately 10% of measurements have been performed while a barge pass on 
the Danube River in the proximity of the location where monitoring noise was performed 
(distances between the barge and the location of the noise monitoring was from a few 
hundred meters and a maximum of 3 km - being visual approximated by field operator ). 

The field operators have noted in field forms for noise measurement, observations 
regarding the naval traffic - presence/absence of barge in proximity of monitored 
location, the approximate distance and the travel direction unde r the presence of a 
barge. 

 

Observations regarding the naval traffic  

Barge 
Yes No 

  

Distance (m)    

Travel direction  
Downstream  Upstream  

  

 

In some situations, it was necessary that the field operators to wait a few hours 
the emergence of a barge t o perform no more than 2 -3 measurements to the barge 
crossing, considering the time assigned to the proper measurement and the displacement 
to the next measurement location .  

In the 4 campaigns, monitoring sites have covered an area in close proximity of 
working points - up to at least 100 m towards them; measurements in grid and in parallel 
and perpendicular alignment on the river banks were performed .  

Monitoring locations of the 4 campaigns have been raised with GPS, and 
transcalculate in STEREO 70 projection .  

Subsequently, the measurements have been processed globally, regardless of the 
campaign where these have been achieved. 

The field operators have noted in field forms for noise measurement, observations 
on weather conditions - wind intensity and pre cipitations - necessary for statistical 
processing of noise intensity .  
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Weather conditions  

Wind 
Strong  Moderate  Light  Calm 

    

Precipitations  
Absent  Rain Snow   

   

 

In the 14 days of noise measurements in critical points, precipitations have been  
absent and wind intensity was from light to moderate and rarely strong . 

The field operators have noted in field forms for noise measurements of the 
natural background noise sources. 

 

Natural background noise  

Source 
Waves  Foliage Frogs  Birds  

    

 

Regarding these natural sources, following observations which are useful in 
statistical processing and interpretation of results noise measurements, can be made : 

¶ The period in which the noise intensity measurements have been performed ð 
mid May ð late July - is the period when the trees are in leaf, and if the wind is moderate 
to stong, the noise from foliage had high share in recorded background noise for all 
monitored critical points . 

¶ Also, during this spring -summer period, the presence of a large number of birds 
in the area made the chirping noise have a high intensity . 

¶ In some locations ð Epurasu island and CP 10 Gropeni, on the right river bank, in 
the vicinity of pier - an intense noise produced by the frogs that were in puddles left by 
water withdrawal h as been noted. 

¶ In locations situated near the river bank, waves noise had a high intensity in 
many situations due to the moderate to strong wind . 

The overlap of these naturally noise sources led to a relatively high intensity of 
natural background noise, w hich in some cases has covered the noise of passing barge in 
the neighborhood.   

Thus, a simple statistical processing of measurements performed under traffic "0" 
conditions has been made compared to the ones which correspond to passage of a barge 
the results being synthesized in Table 3.1.B.1.  

 

Table 3.1.B.1  - Noise measurements ð statistical processing  

  LZeq (dB) 

Traffic conditions  Average Maximum Minimum  

Naval traffic "0"  42,3 59,3 24,7 

Naval traffic  41,8 60,3 25,1 
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It can be observed that the averag e, minimum and maximum values are very 
similar; L zeq average value is even lower in naval traffic conditions, due to slightly 
different conditions during those moments regarding natural background noise . 

Highlighting of contribution of each naturally backg round noise sources category 
could be achieved using frequency spectrum analysis and filtering specific sources of 
noise intensity records in specific bands, but this goes beyond the object of this study . 

We specify that there are no noise normatives/stand ards to protect terrestrial 
habitat, either in Romania or in the European Union .   

A statistical processing at the level of monitored critical points was achieved.  
Noise intensity histograms Lmax (dB) and  Lzeq (dB) are shown in Figures 3.1.B.1 and 
3.1.B.2. 

 
Figur e 3.1.B.1 - Lmax (dB) noise intensity histograms  

 

Following remarks can be made analyzing histograms of Figure 3.1.B1: 

¶ Lmax noise intensity distributions can be well modeled by normal curves ; 

¶ dispersion (standard deviation from average) is high en ough - except CP 3A and 
CP 3B, which leads to higher coefficients of variation. This is due to extremely 
high variability of natural background sources of noise during measurements ; 

¶ Lmax average values for critical points are quite close; minimum value of 53.2 dB 
corresponds to the critical point CP 3B, the maximum value of 57.6 dB 
corresponds to the critical point CP 02. 
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Figur e 3.1.B.2  - Lzeq (dB) noise intensity histograms  

 

Following similar remarks can be made analyzing histograms of Figure 3.1.B.2 : 

¶ all noise intensity distributions can be well modeled by normal curves ; 

¶ dispersion (standard deviation from average) is high enough ð except CP 4A, CP 
3A and CP 3B, which leads to higher coefficients of variation. This is due to 
extremely high variability of  natural background sources of noise during 
measurements; 

¶ Lzeq average values for critical points are quite close; minimum value of 41,7 dB 
corresponds to the critical point CP 01, maximum value of 45,2 dB corresponds 
to the critical point CP 3A. 

 

Annex 5.2 shows - grouped on critical points ð the spatial distributions of intensity 
noise classes - Lzeq (dB). In these graphs the noise monitoring locations are also 
highlighted . 

As a general conclusion of these measurements during the preconstruction period 
we can affirm that the maximum intensity of naturally background noise overlapped with 
traffic noise ð intensity expressed by indicat L zeq (dB) ð has not exceeded any critical 
value of  60 dB.   
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Consequently  we consider that L zeq maximum intensity has a value of up to 50 dB 
in zero traffic conditions, overlaid with background noise average (without the presence 
of birds in proximity); in conditions of high background noise, the value does not exceed 
60 dB, regardless of traffic conditions (comparable to the den sity of traffic from 
monitored period ). 

 

The above conclusions are valid for the monitoring period corresponding to the 
spring and entire summer end . 

 

3.1.C. Soil monitoring  

 

According to the Technical specifications , in the preconstruction phase, the qual ity 
soil monitoring envisaged the reference levels establishment for each Critical Point for 
the following indicators :  

¶ presence/ absence of the lumbricides;  

¶ mineral salts (Order 756/1997);  

¶ humic acids; 

¶ organic matter  

¶ physical and mechanical characteristic s. 

 

 Lumbricides (earthworms) are considered indicators of soil quality because they 
have an essential effect on the processes that take place in the soil, the lumbricides 
increase the level of soil aeration, decrease the soil density and increase the abil ity to 
decay the organic matter and availability of the nutrients in the soil. It is known that, 
lumbricides have an important role in the water transport process and of the decayed 
substances from the soil. Their galleries represent flow ways and have eff ect on the 
water permeate through the soil, the trickling on the surface and the soil capacity to 
retain the water (Ernst et al, 2009).  

The soil temperature and humidity are ones of the most important parameters 
which determine lumbricides activity. If the  soil temperature is low, the lumbricides 
activity will be restricted, beginning the hibernation. Neither the high temperatures does 
not facilitate their activity, making them to go into diapause (period of slowing down of 
vital functions). The optimum tem peratures of the soil for the lumbricides which lives in 
european temperate areas are 100C and 200C. 

Lumbricides generally live in wet soils. The low humidity from the droughty periods 
leads them to go into hibernation or diapause. Also, lumbricides does n ot survive in water 
saturated soil due to lack of oxygen .  

It exist a few information about the presence of lumbricides in riparian zones. 
Theoretically, these areas are preferred because they are wetlands, especially riparian 
forests or grassy areas. However depends on the soil characteristics from these areas: if 
the soil structure is dens (loam) or if the soil is sandy, humus -depleted, the lumbricides 
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are very sparse. In other words, the lumbricides are more in soil with organic matters and 
are less in disturbing soils (i.e. disturbed by the agriculture works or the presence of 
dangerous substances).  

The determination of the presence or absence, as well the relative abundance of 
the lumbricides in the soil, offers indicators on the soil health. If the num ber of 
lumbricides is bigger in the soil, then this will be much fertile . 

The presence or absence of the lumbricides in the soil during the preconstruction 
period was determinate by : 

Á the observation of their  presence at the soil surface, in the areas where  was 
sampled the soil for the quantitative analysis  

Á manual sampling  

¶ in each sampling point was made a grid with 1 m x 1 m which was divided in 
grid lines of 10 cm x 10 cm  

¶ holes of 15-20 cm were digged and in the removed soil, were counted the 
lumbricides ; the established number of lumbricides was noted . 

The mean density was calculated through the quantification of the lumbricides 
presence in the soil from the critical points investigated. The lumbricides density 
represents their number on the unit of surf ace (sp/m 2).  

The observations òin situó regarding the presence/absence of lumbricides  for 
each Critical Point on the right and left river bank and in the island/islet, in those two 
campaigns, are presented in Table 3.1.C.1.  

 

Table 3.1.C.1  - Lumbricides  

 Critical point  Investigated area  
Mean density Lumbricides  

(specimens/m 2) 

Main critical points  

CP 01 

Right Bank 283 

Left Bank 200 

Turcescu Island 245 

CP 02 

Right Bank 283 

Left Bank 245 

Epuraŀu Island 245 

CP 10 
Right Bank 224 

Left Bank 200 

Secondary critical points  

CP 03A 
Right Bank 245 

Left Bank 283 

CP 03B 
Right Bank 245 

Left Bank 283 

CP 04A 
Right Bank 200 

Left Bank 224 

CP 04B 
Right Bank 173 

Left Bank 283 

CP 07 
Right Bank 141 

Left Bank 173 
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The pollution level of the soil was estimated according to the Order 756/1997 of 
MAPPM ð Settlements regarding the environmental pollution assessment,  on the basis of 
reference values from annex 1 and 2. 

These regulations on soil pollution refers to the sensitive and less sensitive land 
uses, identified as follows : 

a) sensitive land use  - means the land use for residential and recreational areas, 
for agricultural purposes, as protected areas or sanitary areas with restrictions  
regime and the areas of land intended for such uses in the future;  

b) less sensitive land use - includes all existing industrial and commercial uses, 
and the areas of land intended for such uses in the future .  

According to the above specifications, the studi ed land is characterized as a 
land with sensitive use . 

Also, in this order are presented the pollutants concentrations values in the 
environment which define the level of pollution, the intervention thresholds values and 
the alert thresholds values which a re intended to alert the competent authorities about a 
potential impact on the environment :  

Alert threshold ð the concentrations  of pollutants  in soil which are intended to 
alert the competent authorities about a potential impact on the environment and that 
determine  the beginning of supplementary monitoring process and/or decreasing the 
pollutants concentrations from the emissions/  discharges. 

Intervention threshold ð pollutants concentrations  in soil at which the competent 
authorities will order the risk  assessment studies achievement and pollutants 
concentrations reducing in emissions/discharges . 

In Annex 5.3.1 are presented the 8 tables relating to the centralization of 
minimum and maximum values determined for 35 analyzed indicators/sample, for each 
critical point. The soil polution degree evaluation was achieved by interpretation of 
results of soil samples taken in the preconstruction stage, compared to the alert 
threshold and intervention threshold values for sensitive land uses, set by regulations 
concerning environmental pollution assessment of the Order 756/1997 (Table 3.1.C.2).  

 

Table 3.1.C.2 - Reference values ð Order 756/1997  

No. Quality Indicator  Unit  
Reference values - from Order  756/1997  

Normal values  pa*  pi**  

1. pH unit. pH  - - - 

2. Conductivity  µS/cm - - - 

3. Antimony mg/kg dm 5 12.5 20 

4. Silver mg/kg dm 2 10 20 

5. Arsenic mg/kg dm 5 15 25 

6. Barium mg/kg dm 200 400 625 

7. Beryllium  mg/kg dm 1 2 5 

8. Boron soluble mg/kg dm 1 2 3 

9. Cadmium mg/kg dm 1 3 5 

10. Cobalt mg/kg dm 15 30 50 

11. Chromium total  mg/kg dm 30 100 300 

12. Chromium hexavalent mg/kg dm 1 4 10 
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No. Quality Indicator  Unit  
Reference values - from Order  756/1997  

Normal values  pa*  pi**  

13. Copper mg/kg dm 20 100 200 

14. Manganese mg/kg dm 900 1500 2500 

15. Mercury mg/kg dm 0,1 1 2 

16. Molybdenum mg/kg dm 2 5 10 

17. Nickel mg/kg dm 20 75 150 

18. Lead mg/kg dm 20 50 100 

19. Selenium mg/kg dm 1 3 5 

20. Tin mg/kg dm 20 35 50 

21. Thallium  mg/kg dm 0,1 0,5 2 

22. Vanadium mg/kg dm 50 100 200 

23. Zinc mg/kg dm 100 300 600 

24. Cyanides (free) mg/kg dm <1 5 10 

25. Cyanides (complex) mg/kg dm <5 100 250 

26. Sulphocyanates mg/kg dm <0.1 10 20 

27. Fluorine mg/kg dm - 150 300 

28. Bromine mg/kg dm - 50 100 

29. Sulfur (elementary)  mg/kg dm - 400 1000 

30. Sulfides mg/kg dm - 200 1000 

31. Sulfates mg/kg dm - 2000 10000 

32. Calcium mg/kg dm - - - 

33. Magnesium mg/kg dm - - - 

34. Humus  % - - - 

35. Organic Carbon  % - - - 

Observations:  
* p.a. ð Alert threshold ; use type ð sensitive 
**p.i. - Intervention threshold ; use type ð less sensitive 

 

The results of the physical and chemical analyses for the soil samples, distinguish 
the following :  

ü soil samples pH values are situated in neutral to slightly alkaline domain ; 

ü heavy metals content is situated below normal value in soils, being far below 
the alert and intervention threshold values for sensitive us e types imposed by 
the Order 756/1997; 

ü pollutants concentration: cyanide, sulphocyanates, fluorine, bromine, sulfur, 
sulfides are situated below the ordinary values in soil ; 

ü indicator "sulfate" value is below the alert threshold value for sensitive land 
use types, imposed by the Order 756/1997; 

ü humus content values varies from <  1% for very poor in humus soils (sandy 
soils), up to 8% higher values for humus rich soils (sandy-loam soils).  

The values established for the indicators: antimony, silver, arsenic, barium, 
beryllium, boron soluble, cobalt, chromium hexavalent, mercury, molybdenum, selenium, 
antimony, tin, vanadium, cyanides, sulphocyanates, fluorine, bromine, sulfides were 
below the detection limit, therefore the statistical calculation and the graph ic 
representations have been performed only for 14 physico -chemical indicators whose 
concentrations were over the detection limit .  



 
 
 
 

 

Project: MONITORING OF ENVIRONMENTAL IMPACT OF THE WORKS FOR IMPROVEMENT OF NAVIGATION CONDITIONS ON THE 
DANUBE BETWEEN CŉLŉRAĿI AND BRŉILA, km 375 and km 175 
PHASE I 

REPORT ON PRECONSTRUCTION PHASE 
 

 
 

Consortium of INCDPM Bucharest 74 

 

In Table 3.1.C.3 are presented the quality indicators values of descriptive statistics 
(number of samples, averages, minimum and maximum values, 25 %, 50 % (median) and 
respectively 75 % quantile) for the 14 physical and chemical parameters (pH, 
conductivity, cadmium, total chromium, copper, manganese, nickel, lead, zinc, sulfates, 
calcium, magnesium, humus and organic carbon), separately for the two sampling depths . 

 

Table 3.1.C.3 - Quality indicators values of the descriptive statistics  
for soil samples sampling from the 2 depth  

Element  Depth (cm)  
No. of 

samples 
Average Minimum  Q(25%) Median Q(75%) Maximum 

pH 
(unit. pH)  

5 559 7.67 6.94 7.52 7.65 7.82 8.27 

30 559 7.58 7.06 7.38 7.55 7.76 8.26 

Conductivity  
(µS/cm) 

5 559 294.15 97.0 230.0 267.0 309.0 2740.0 

30 559 260.85 82.0 204.0 241.0 277.0 2270.0 

Cadmium 
(mg/kg dm) 

5 559 0.04 0.01 0.01 0.02 0.06 0.28 

30 559 0.03 0.01 0.01 0.01 0.04 0.66 

Total chromium  
(mg/kg dm) 

5 559 4.16 1.00 1.79 3.35 5.82 16.13 

30 559 3.38 1.00 1.51 2.46 4.51 14.76 

Copper 
(mg/kg dm) 

5 559 8.00 0.50 5.57 7.88 10.82 16.31 

30 559 6.83 0.50 4.26 6.82 9.16 14.56 

Manganese 
(mg/kg dm) 

5 559 245.09 24.70 177.10 234.81 301.30 632.4 

30 559 197.32 16.70 141.20 185.50 247.30 558.64 

Nickel 
(mg/kg dm) 

5 559 2.61 1.00 1.53 2.12 3.17 11.60 

30 559 2.16 1.00 1.24 1.71 2.62 9.82 

Lead  
(mg/kg dm) 

5 559 2.52 0.60 0.60 1.94 3.45 11.41 

30 559 2.04 0.60 0.60 1.52 2.74 9.65 

Zinc 
(mg/kg dm) 

5 559 32.03 1.00 17.30 30.20 46.25 80.89 

30 559 35.63 1.00 20.80 33.50 51.07 88.10 

Sulfates  
(mg/kg dm) 

5 559 267.45 28.46 163.40 241.00 346.60 1336.10 

30 559 225.10 22.92 125.60 208.60 299.80 1182.30 

Calcium 
(mg/kg dm) 

5 559 242.41 64.50 184.40 224.40 268.54 1829.10 

30 559 206.80 48.10 155.30 192.40 232.46 1632.50 

Magnezium 
(mg/kg dm) 

5 559 37.30 8.36 26.34 31.46 39.72 414.10 

30 559 29.63 7.26 21.32 26.40 31.75 258.30 

Organic carbon 
(%) 

5 559 8.35 0.57 4.38 6.68 10.55 28.55 

30 559 7.20 0.43 3.58 5.52 9.56 27.20 

Humus 
(%) 

5 559 14.40 0.98 7.56 11.52 18.20 49.25 

30 559 12.42 0.75 6.18 9.52 16.49 46.92 

 

From the analysis of data presented in the table it is notes as general trend - only 
exception being zinc - the fact that values for the sampling depth of 5 cm are slightly 
higher than those for the sampling depth of 30 cm. 
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Results of statistical processing for each of the 14 parameters (Table 3.1.C.4 -
3.1.C.17) for critical points are presented in the following . 

 

Table 3.1.C.4 - Results of statistical processing for pH indicator  

Element/  
U.M. 

CP 
No. Of 

samples 
Average 

Standard 
deviation  

Minimum  Q (25%) Q (75%) Maximum 

pH 
(unit. pH)  

CP01 456 7.52 0.20 7.07 7.38 7.64 8.09 

CP02 204 7.61 0.24 6.94 7.44 7.79 8.15 

CP10 216 7.70 0.24 7.05 7.58 7.87 8.21 

CP3A 38 7.94 0.19 7.53 7.81 8.11 8.25 

CP3B 46 8.01 0.19 7.51 7.88 8.15 8.27 

CP4A 42 7.52 0.13 7.17 7.43 7.61 7.89 

CP4B 36 7.97 0.21 7.67 7.74 8.15 8.26 

CP07 80 7.60 0.19 7.10 7.47 7.73 8.04 

 

 

 

 As can be seen from Table 3.1.C4 and from the attached histogram, the average 
values of pH are between 7.5 and 8 pH.unit. Standard deviations are quite low, showing a 
Gaussian distributions aspect. 
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Table 3.1.C.5 - Results of statistical processing for electrical con ductivity indicator  

Element/  
U.M. 

 
Critical 
point  

No. of  
samples  

Average 
Standard 
deviation  

Min.  Q (25%) Q (75%) Max. 

Conductivity  
(µS/cm) 

Main 
critical 
points 

PC01 456 300.5 247.9 121.0 227.0 293.0 2740.0 

PC02 204 290.7 118.1 115.1 209.4 347.8 792.0 

PC10 216 255.2 66.1 119.8 214.6 277.2 425.0 

Secondary 
critical 
points 

PC3A 38 253.2 48.8 97.1 228.0 280.3 361.0 

PC3B 46 240.0 50.1 97.0 216.0 273.4 349.0 

PC4A 42 230.8 69.5 82.0 161.8 285.8 316.0 

PC4B 36 315.0 113.1 99.1 234.0 420.3 514.0 

PC07 80 213.7 52.2 91.0 167.5 255.0 315.0 

 

 

 
 

As can be seen from Table 3.1.C.5 and from the attached histogram, the average 
values of conductivity are situated in 213 and 315 µS/cm domain. Standard deviations are 
quite low, most distributions presenting  a Gaussian aspect. 
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Table 3.1.C.6  - Results of statistical processing for cadmium  indicator  

Element/  
U.M. 

 
Critical 
point  

No. of  
samples  

Average 
Standard 
deviation  

Min.  Q (25%) Q (75%) Max. 

Cadmium 
(mg/kg dm) 

Main 
critical 
points 

CP01 456 0.05 0.04 0.01 0.01 0.08 0.23 

CP02 204 0.03 0.04 0.01 0.01 0.03 0.28 

CP10 216 0.02 0.02 0.01 0.01 0.03 0.13 

Secondary 
critical 
points 

CP3A 38 0.04 0.03 0.01 0.02 0.05 0.12 

CP3B 46 0.01 0.00 0.01 0.01 0.01 0.01 

CP4A 42 0.02 0.01 0.01 0.01 0.03 0.04 

CP4B 36 0.01 0.00 0.01 0.01 0.01 0.01 

CP07 80 0.03 0.07 0.01 0.01 0.04 0.66 

 
 

 

 

As can be seen from Table 3.1.C.6 and from the attached histogram, the average 
values of cadmium concentrations are situated in 0 .01 and 0.05 mg/kg domain. Standard 
deviation s are quite low, all distributions presenting an asymmetry of left (predominant 
lower values).  
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Table 3.1.C.7 - Results of statistical processing for total chromium indicator  

Element/  
U.M. 

 
Critical 
point  

No. of  
samples  

Average 
Standard 
deviation  

Min.  Q (25%) Q (75%) Max. 

Total 
chromium 

(mg/kg dm) 

Main 
critical 
points 

CP01 456 4.85 3.23 1.00 2.11 6.85 16.13 

CP02 204 2.83 1.37 1.00 1.88 3.50 8.98 

CP10 216 2.25 1.53 1.00 1.11 3.15 10.76 

Secondary 
critical 
points 

CP3A 38 3.00 1.91 1.00 1.26 4.17 9.42 

CP3B 46 3.37 2.83 1.00 1.00 5.12 12.41 

CP4A 42 1.79 0.65 1.00 1.30 2.09 3.82 

CP4B 36 3.16 2.28 1.00 1.00 4.32 9.42 

CP07 80 5.98 3.50 1.00 2.68 8.48 13.31 

 
 

 

 

As can be seen from Table 3.1.C.7 and from the attached histogram, the average 
values of total chromium concentrations are situated in 1 .8 and 6.0 mg/kg domain. 
Standard deviations are quite low, most distributions presenting an asymmetry of left 
(predominant lower values ).  
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Table 3.1.C.8 - Results of statistical processing for copper i ndicator  

Element/  
U.M. 

 
Critical 
point  

No. of  
samples  

Average 
Standard 
deviation  

Min.  Q (25%) Q (75%) Max. 

Copper 
(mg/kg dm) 

Main 
critical 
points 

CP01 456 10.14 3.04 0.50 8.57 12.37 16.31 

CP02 204 5.77 1.98 0.50 4.60 6.96 9.88 

CP10 216 5.75 2.74 0.74 3.80 7.33 14.22 

Secondary 
critical 
points 

CP3A 38 4.16 3.23 0.81 2.45 3.39 12.45 

CP3B 46 6.32 2.09 0.73 5.34 7.54 9.31 

CP4A 42 6.79 1.41 3.73 5.98 7.88 9.31 

CP4B 36 5.37 2.52 0.95 3.13 7.24 9.89 

CP07 80 4.04 2.03 0.76 2.44 5.42 8.36 

 

 

 

 

As can be seen from Table 3.1.C.8 and from the attached histogram, the average 
values of copper concentrations are situated in 4 and 10 mg/kg domain. Standard 
deviations are quite low, most distributions presenting a Gaussian aspect . 
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Table 3.1.C.9 - Results of statistical processing for manganese indicator  

Element/  
U.M. 

 Critical 
point  

No. of  
samples  

Average 
Standard 
deviation  

Min.  Q (25%) Q (75%) Max. 

Manganese 
(mg/kg dm) 

Main 
critical 
points 

CP01 456 238.41 91.52 37.80 168.06 292.60 626.40 

CP02 204 202.47 69.50 58.60 148.82 243.95 465.80 

CP10 216 158.47 75.84 16.70 108.02 202.15 475.20 

Secondary 
critical 
points 

CP3A 38 274.10 107.80 101.30 178.10 379.60 482.60 

CP3B 46 350.30 140.60 75.50 262.40 435.60 632.40 

CP4A 42 258.25 62.32 146.30 214.15 296.55 417.60 

CP4B 36 221.26 53.02 91.10 190.50 260.08 328.10 

CP07 80 221.45 69.43 77.80 183.55 263.31 406.80 

 

 

 

 

As can be seen from Table 3.1.C.9 and from the attached histogram, the average 
values of manganese concentrations are situated in  158 and 350 mg/kg domain. Standard 
deviations are quite low, most distributions presenting a Gaussian aspect . 
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Table 3.1.C.10 - Results of statistical processing for nickel indicator  

Element/  
U.M. 

 
Critical 
point  

No. of  
samples  

Average 
Standard 
deviatio n 

Min.  Q (25%) Q (75%) Max. 

Nickel 
(mg/kg dm) 

Main 
critical 
points 

CP01 456 2.41 1.66 1.00 1.48 2.65 11.60 

CP02 204 2.46 1.73 1.00 1.00 3.11 8.61 

CP10 216 1.88 1.00 1.00 1.09 2.17 6.56 

Secondary 
critical 
points 

CP3A 38 2.75 1.01 1.00 2.00 3.39 5.55 

CP3B 46 3.21 1.36 1.00 2.28 4.10 6.58 

CP4A 42 2.40 1.31 1.00 1.55 2.82 7.45 

CP4B 36 2.19 0.72 1.00 1.72 2.68 3.85 

CP07 80 2.87 2.01 1.00 1.00 4.53 7.51 

 

 

 

 

As can be seen from Table 3.1.C.10 and from the attached histogram, the average 
values of nickel concentrations are situated in 1 .9 and 3.2 mg/kg domain. Standard 
deviations are quite low, most distributions presenting an asymmetry of left 
(predominant lower values ).  
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Table 3.1.C.11 - Results of statistical processing for lead indicator  

Element/  
U.M. 

 
Critical 
point  

No. of  
samples  

Average 
Standard 
deviation  

Min.  Q (25%) Q (75%) Max. 

Lead 
(mg/kg dm) 

Main 
critical 
points 

CP01 456 3.02 2.11 0.60 1.52 4.38 10.25 

CP02 204 2.26 1.89 0.60 0.60 2.93 11.41 

CP10 216 1.51 1.20 0.60 0.60 1.82 6.26 

Secondary 
critical 
points 

CP3A 38 2.33 1.86 0.60 0.60 4.07 7.85 

CP3B 46 1.84 1.04 0.60 0.86 2.68 4.12 

CP4A 42 1.59 0.82 0.60 0.97 1.96 4.19 

CP4B 36 1.42 0.96 0.60 0.60 2.24 3.59 

CP07 80 1.18 1.14 0.60 0.60 1.18 5.12 

 

 

 

 

As can be seen from Table 3.1.C.11 and from the attached histogram, the average 
values of lead concentrations are situated in 1 .2 and 3 mg/kg domain. Standard 
deviations are quite low, most distributions presenting an asymmetry of left 
(predominant lower values ).  
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Table 3.1.C.12 - Results of statistical processing for zinc indicator  

Element/  
U.M. 

 Critical 
point  

No. of  
samples  

Average 
Standard 
deviation  

Min.  Q (25%) Q (75%) Max. 

Zinc 
(mg/kg dm) 

Main 
critical 
points 

CP01 456 44.45 14.55 6.43 35.47 55.43 77.60 

CP02 204 37.13 17.75 2.71 25.75 49.66 88.10 

CP10 216 28.50 13.98 1.35 19.33 34.40 62.10 

Secondary 
critical 
points 

CP3A 38 23.40 7.12 8.36 18.99 29.30 36.50 

CP3B 46 13.29 4.01 3.41 10.58 16.15 23.10 

CP4A 42 9.47 2.95 1.76 7.17 11.68 14.80 

CP4B 36 8.64 3.25 2.95 6.14 12.02 13.76 

CP07 80 20.24 10.80 1.00 15.24 24.16 48.60 

 

 

 

 

As can be seen from Table 3.1.C.12 and from the attached histogram, the average 
values of zinc concentrations are situated in 8.6 and 44.5 mg/kg domain. Standard 
deviations are  quite low, most distributions presenting a Gaussian aspect . 
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Table 3.1.C.13 - Results of statistical processing for sulfates indicator  

Element/  
U.M. 

 Critical 
point  

No. of  
samples  

Average 
Standard 
deviation  

Min.  Q (25%) Q (75%) Max. 

Sulfates 
(mg/kg dm) 

Main 
critical 
points 

CP01 456 285.91 186.69 41.43 171.55 357.90 1336.10 

CP02 204 226.35 129.13 28.80 109.94 326.88 598.00 

CP10 216 230.58 87.41 61.70 168.95 286.78 477.50 

Secondary 
critical 
points 

CP3A 38 167.90 68.50 40.80 125.70 223.50 286.50 

CP3B 46 184.83 57.10 55.42 157.25 227.72 285.90 

CP4A 42 216.30 104.80 45.40 152.90 267.50 490.20 

CP4B 36 346.00 153.00 76.30 224.30 471.50 686.50 

CP07 80 157.00 126.40 22.90 61.30 246.00 465.40 

 

 

 

 

As can be seen from Table 3.1.C.13 and from th e attached histogram, the average 
values of sulfates concentrations are situated in 157 and 346 mg/kg domain. Standard 
deviations are quite low, most distributions presenting a Gaussian aspect . 
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Table 3.1.C.14 - Results of statistical processing for calciu m indicator  

Element/  
U.M. 

 
Critical 
point  

No. of  
samples  

Average 
Standard 
deviation  

Min.  Q (25%) Q (75%) Max. 

Calcium 
(mg/kg dm) 

Main 
critical 
points 

CP01 456 258.40 215.00 88.20 181.40 271.60 1829.10 

CP02 204 222.32 69.51 96.20 176.15 276.01 376.80 

CP10 216 193.00 40.66 89.50 165.65 219.95 288.60 

Secondar
y critical 

points 

CP3A 38 235.70 65.00 84.60 205.20 262.10 404.70 

CP3B 46 205.96 46.11 76.20 195.90 235.42 292.60 

CP4A 42 198.80 68.90 64.10 154.20 258.50 296.60 

CP4B 36 136.74 59.91 60.10 86.84 184.88 261.50 

CP07 80 181.83 57.18 48.10 137.67 235.27 292.60 

 

 

 

 

As can be seen from Table 3.1.C.14 and from the attached histogram, the average 
values of calcium concentrations are situated in 137 and 258 mg/kg domain. Standard 
deviations are quite low, all distributions presenting a Gaussian aspect . 
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Table 3.1.C.15 - Results of statistical processing for magnesium indicator  

Element/  
U.M. 

 
Critical 
point  

No. of  
samples  

Average 
Standard 
deviation  

Min.  Q (25%) Q (75%) Max. 

Magnesium 
(mg/kg dm) 

Main 
critical 
points 

CP01 456 37.12 39.24 12.10 23.58 37.27 414.10 

CP02 204 37.49 14.97 9.68 28.78 44.20 99.20 

CP10 216 24.36 8.13 7.26 20.30 28.60 53.24 

Secondary 
critical 
points 

CP3A 38 34.66 8.80 19.36 26.77 43.08 53.24 

CP3B 46 27.35 5.09 19.40 22.87 30.38 45.98 

CP4A 42 27.16 7.99 9.68 22.46 31.46 50.80 

CP4B 36 34.39 21.09 12.10 20.58 52.03 90.75 

CP07 80 32.80 13.29 16.94 22.95 38.22 67.80 

 

 

 
 

 

As can be seen from Table 3.1.C.15 and from the attached histogram, the average 
values of magnesium concentrations are situated in 24 and 37 mg/kg domain. Standard 
deviations are quite low, all distributions presenting a Gaussian aspect . 
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Table 3.1.C.16 - Results of statistical processing for organic carbon indicator  

Element/  
U.M. 

 
Critical  
point  

No. of  
samples  

Average 
Standard 
deviation  

Min.  Q (25%) Q (75%) Max. 

Organic carbon 
(%) 

Main 
critical 
points 

CP01 456 8.60 6.11 0.68 3.70 11.70 25.29 

CP02 204 9.45 6.65 0.86 4.64 11.30 28.55 

CP10 216 4.95 1.61 0.99 3.92 6.03 12.34 

Secondary 
critical 
points 

CP3A 38 9.45 3.00 0.66 8.33 11.15 14.20 

CP3B 46 9.30 3.57 1.00 8.52 11.71 12.93 

CP4A 42 8.09 4.26 0.43 5.40 11.36 13.15 

CP4B 36 8.18 4.47 0.87 3.98 12.47 13.69 

CP07 80 4.37 2.38 0.74 2.72 5.22 15.15 

 

 

 

 

As can be seen from Table 3.1.C.16 and from the attached histogram, the average 
values of organic carbon concentrations are situated in 4 .4 and 9.5 % domain. Standard 
deviations are high especially for C P 01 and CP 02, all distributions presenting a Gaussian 
aspect. 
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Table 3.1. C.17 - Results of statistical processing for humus indicator  

Element/  
U.M. 

 Critical 
point  

No. of  
samples  

Average 
Standard 
deviation  

Min.  Q (25%) Q (75%) Max. 

Humus 
(%) 

Main 
critical 
points 

CP01 456 14.83 10.55 1.17 6.37 20.18 43.63 

CP02 204 16.30 11.47 1.48 8.00 19.49 49.25 

CP10 216 8.54 2.77 1.71 6.76 10.40 21.29 

Secondary 
critical 
points 

CP3A 38 16.30 5.17 1.14 14.37 19.23 24.50 

CP3B 46 16.04 6.16 1.73 14.69 20.20 22.30 

CP4A 42 13.95 7.35 0.75 9.32 19.60 22.68 

CP4B 36 14.10 7.70 1.50 6.86 21.50 23.62 

CP07 80 7.54 4.11 1.27 4.70 9.01 26.13 

 

 

 
 

As can be seen from Table 3.1.C.17 and from the attached histogram, the average 
values of humus concentrations are situated in 7.5 and 16.3 % domain. Standard 
deviations are high especially fo r CP 01 and CP 02, all distributions presenting a Gaussian 
aspect. 
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To make a graphical representation of the spatial distribution of chemical 
elements concentrations in soil was proceeded as follows: 

¶ following histograms analysis, the 75 % quantile was considered as statistically 
representative value ; 

¶ all calculations have been made for each river bank of each critical point, using 
quantile value of 75 % for the whole statistical population sample collected and 
analyzed from locations from the concerned ri ver bank; 

¶ a subunitary relative quality index has been calculated, reporting 75 % quantile 
value to the normal value, for 7 parameters for which there are normal 
concentrations (cadmium, total chromium, copper, manganese, nickel, lead, 
zinc), according to the Order 756/1997. In this case, the representations have 
been made on 4 classes; 

¶ the absolute value of the 75% quantile has been also represented at level of 4 
classes, for the other seven parameters (pH, conductivity, sulfates, calcium, 
magnesium, organic carbon and humus. 

 

All 84 maps (sampling points locations of soil samples) thus obtained are presented 
in Annex 5.3.2.  

 

Soil samples physicomechanical properties.  The soil particles are grouped by 
granulometric fraction. Their percentage amounts in soil  determine its texture. The soil 
properties are largely conditioned by granulometric composition. Thus,  a coarse texture 
of soil induces a low fertilization potential. Soils with medium and fine textures which 
are richer in clay fractions, retain very wel l water and nutrients. Soil aeration is generally 
excessive at sandy soils and much reduced to clayey soils. Texture greatly influence the 
soil temperature. Thus, increasing the degree of fineness of soil from the sandy to the 
clayey texture, the soil heat s and cools more slowly.  

Laboratory tests have been performed for determining the percentage amounts of 
sand, dust and clay, in order to define the soil texture.The results for soil samples taken 
from the critical points CP 01, CP 02, CP 10, CP 03A, CP 03B, CP 04A, CP 04B and CP 07 
highlighting the soil texture from coarse textured sandy soils to medium size coarse sand -
clay structure . 
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3.1.D. Hydromorphological monitoring  

 

3.1.D.1.  Hidrolog y 

 

 3.1.D.1.1  Limnimetric al keys 

 

Limnimetrical keys were calcula ted - according to the specifications from the 
Technical specifications  - for the CP 01, CP 02 and CP 10 critical points, at 10 locations: 
S1-S5 ð for CP 01, S6-S7 ð for CP 02, S8-S10 ð for C P10. 

Considering the fact that the most of these locations - required in the specification 
- there are no gauges/hydrometric stations of ANAR or AFDJ and had not yet been 
installed monitoring stations continuous/quasi -continuous of the water level and of the 
discharge, the method of calculation of these limnimetrical k eys was: 

¶ Regarding water flow rates were taken into account daily discharges measured 
and reported at nearest ANAR stations - upstream - from those 10 sites 
considered. In situations where there is a bifurcation or confluence between 
locations of the ANAR stations and the stations considered by the experts of the 
consortium, it was calculated using the percentage distribution of historical 
discharge coefficients between the branches ; 

¶ For each of the 10 stations considered they were used single beam and/or 
multibeam bathymetry data to build cross -sections at the stations in question ; 

¶ On these cross-sections, it has been established a level (level "0") to which, 
depending on the discharge and mean water flow velocity of the water on that 
section, it was calcul ated analytically the value of the area below the water 
surface and, from here, it was determined the relative water level that 
corresponds to respectively discharge ; 

¶ Using these pairs (water level - discharge) were built limnimetrical keys for all 
10 stations considered (Figures 3.1.D.1.1.1  - 3.1.D.1.1. 10).  

 

The precision of the analytical procedure for determining the limnimetrical keys is 
extremely high ð the procedure being calibrated and tested in case of ANAR stations .  
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Figure 3.1.D.1.1.1  
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Figure 3.1.D.1.1. 2 
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Cheia limnimetrica - PC01 - Statia 3 - km 343+400
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Figure 3.1.D.1.1. 3 

 

 

 

Cheia limnimetrica - PC01 - Statia 4
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Figure 3.1.D.1.1. 4 
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Cheia limnimetrica - PC01 - Statia 5 - km 333+600
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Figure 3.1.D.1.1. 5 

 

 

 

Cheia limnimetrica - PC02 - Statia 6 - km 338+200

 15.04.2011 - 15.08.2011

y = 256.75Ln(x) - 1762.8

R
2
 = 0.9988

-20

-10

0

10

20

30

40

50

60

70

80

90

100

800 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600 1650 1700

Debit (m 3/s)

N
iv

e
l 
(c

m
)

 
Figure 3.1.D.1.1. 6 
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Figure 3.1.D.1.1. 7 

 

 

 

Cheia limnimetrica - PC10 - Statia 8  -
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Figure 3.1.D.1.1. 8 
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Figure 3.1.D.1.1. 9 
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Figure 3.1.D.1.1.1 0 
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3.1.D.1.2  Hydromorphological measurements (topobathymetric ) 

 

According to the Technical specifications, were made several hydromorphological 
measurements (bathymetry ).   

 

Multibeam topobathymetric measurements  

 

1. Measurements in the critical points  CP 01- CP 02  

 

The measurements made by the VITUKI team were located as follows :  

¶ Main Course / km navigable course 347-334 km (length 13 cm - measured by 
the measurements team  with multibeam bathymetric survey 
technology; 

¶ Epuraŀu secondary Branch, the entire length of the secondary Branch, 8 km, 
it was measured (2.5 km measured by multibeam bathymetric survey 
techniques, 5.5 kilometers with a small boat, measuring rod, GPS 
positioning on the sides); 

¶ Bala secondary Branch , the entire length of the secondary Branch, 11 km, it 
was measured by multibeam bathymetric survey techniques ; 

¶ Borcea secondary Branch , on a distance of 2 km from the confluence with 
Bala branch (km 69-68, measured by single beam bathymetric 
techniques). 

 

The total length  35.0 km: 

      2.0 km single beam 

      5.5 km with a small boat  

     26.5 km multibeam  

 

 2. Measurements in the critical point CP 10 

 

The measurements taken were located as follows :  

¶ Main Course / km navigable course 198 ð 193 km 

¶ Caleia secondary Branch / km navigable course 11-6 km 

¶ Vâlciu secondary Branch , 2 km downstream of the confluence . 

 

The total length measured by multibeam bathymetric  survey technic  ð 12 km. 
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Overview measurements taken:  

     55,5 km entirely , from which : 

  2.0 km single beam 

  5.5 km with a small boat  

48.0 km multibeam.  

 

 
Figur e 3.1. D.1  - Measurements in the critical points CP 01 ð CP 02 
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Figure 3.1.D.2  - Measurements in the critical point CP 10  

 

The multibeam bathymetric surveys were processed as follows : 

¶ the coordinates of the points where the water depth was determined  have 
been trans-calculate from geographical coordinate system into Stereo'70 
projection for X and Y;  

¶ the depth data were interpolated into a regular grid  with 2 m resolution;  

¶ the level corrections were made using water levels, measured during 
measurement campaigns, and the geodetic measurements made from the 
banks; 

¶ the validation of the processed bathymetry data was performed where  it 
was the case. 

Finally, there were obtained the text files X, Y, Z - Z representing absolute level, 
relative to the Black Sea - Sulina level . 

These data will allow the transfer of the bathymetric data with a very high 
resolution, to the 3D modeling program . 
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Hydromorphological  single beam and surveying  measurements   

 

 The following table contains a summary - for each critical point - the number of 
topographic measurements on the two sides of the Danube .  

The geodetic measurements for the banks morphology  

CP km - km Branch name 

Number of topographic measurements 
on the sides  

RS LS Total  

CP 09 238-237 DunŊrea Veche 9 3 12 

CP 10 x Braʁul Macin 6 9 15 

CP 09 x Braʁul Valciu 11 5 16 

CP 10 197-186 DunŊrea 22 20 42 

CP 10 10.00 Braʁul Caleia 4 0 4 

CP 10 x Braʁul Cravia 10 9 19 

CP 10 176-164 DunŊrea 13 13 26 

CP 09 237-198 DunŊrea 18 19 37 

CP01-CP02 x Braʁul Borcea Superior 7 6 13 

CP01-CP03 x Braʁul Ostrov 3 3 6 

CP01-CP04 373-341 DunŊre 14 11 25 

CP01-CP02 x Braʁul Ostrov 3 3 6 

CP01-CP02 375-371 DunŊre 1 1 2 

CP01-CP02  Braʁul Borcea Superior 10 10 20 

CP01-CP02 370-356 DunŊrea 3 3 6 

CP01-CP02 355 - 346 DunŊrea 2 3 5 

CP01-CP02 9 - 1 Braʁ Bala 18 17 35 

CP01-CP02 x Braʁul Borcea Superior 21 21 42 

CP01-CP02 345-341+500 DunŊrea 5 5 10 

CP03-CP04 341 - 334 DunŊrea 9 8 17 

CP03-CP04 334 - 329 DunŊrea 5 5 10 

CP03-CP04 329 - 326 DunŊrea 4 4 8 

CP03-CP04 326 - 323 DunŊrea 4 2 6 

CP03-CP04 323 - 310 DunŊrea 6 6 12 

CP 09 311 - 237 DunŊrea 17 16 33 

CP 09 x Braʁul Macin 3 3 6 

CP 09 x Braʁul Valciu 3 2 5 

CP 09 237 - 197 DunŊrea 6 6 12 

CP 10 10 -1 Braʁul Caleia 12 13 25 

CP 10 197 - 186 DunŊrea 6 5 11 

CP 10 x Braʁul Cravia 3 3 6 

CP 10 186 - 175 DunŊrea 7 7 14 

CP 10 175 - 165 DunŊrea 4 4 8 

Total     269 245 514 
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Turbidit y 

 

Repeated turbidity  measurements were carried  out at multiple  depths along of the 
sections from which were collected  water  and sediment samples.  

In Annex 5.6.3 are presented bathymetric  profiles  highlighting  water  level  in the 
day that  turbidity  measurements and turbidity  measured values were carried  out 
(Campaign 3 and Campaign 4).  

Calibration was performed by gravimetric determinations in the laboratory from 
water and suspended sediment samplings. 

For the turbidity determination it was used a HACH Companz ð CAM LAB 
turbidimeter  with the following features : 

¶ Reading time ð 45 sec 

 

¶ Read R =      signal at 900 (nepfelometer)       ) 

                      transmitted light + dif fuse light  

 

¶ Wavelength 350 nm and 1100 nm. 

 

3.1.D.1.3  Measurements  of  flow  rates  and water  flow  velocities  

 

In the preconstruction  phase they were made water  flow  velocities  and flow  rates 
measurements on several cross sections in the area of the critical  points CP 01, CP 02 and 
CP 10. Thus, hydrometric  measurements were performed  with  a spatial  resolution  
corresponding to the technical  specification  at each critical  point,  but  on the whole 
monitoring  sector of the Danube, from CŊlŊraŀi to BrŊila, from 500 to 500 m, and 300 m 
later,  for  hydraulic  modeling purposes. 

The data of the ADCP measurements, repeated 5 times on the same transverse 
profile were compared and averaged, the result being a report (Discharge Report) 
containing all the essential data for a hydrometric profile .   

Graphical representation of velocity/ discharge data recorded  on profile allowed a 
better understanding of the results for their integration in limnimetrical keys and 3D 
hydraulic model. The recorded dat a were exported for processing in ASCII files, according 
to the technical specifications . 

For all monitoring sections were collected during measurements, water level data  
from hydrometric stations immediately adjacent, for good data processing embodied in 
the limnimetrical  keys, namely: before the beginning of the measurement session and at 
the end of its . 
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Figur e 3.1.D.1.3.1  - ADCP profile  processed  with  River  Surveyor  Live  software  

 

In Annex 5.6.2 these sections are presented indicating  the bathymetri c profile  and 
water  flow  velocities  in the section at the level  of cells.  

They have processed the information,  calculating  the underwater  sectional area 
(as a ratio  between the flow  rate  through the section and the average water  flow  
velocities  on the section).  The table  presents 3.1.D.1.3.1  the flow  rates, the water  
velocities  and the geometric  indicators  on profiles,  measured by ADCP technique . 
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Table 3.1.D.1.3.1  - Flow rates , water  velocities  and geometric  indicators  on profiles,  measured  by 
ADCP 

No CP Km 
Qt  

(m3/s) 
Vmed 
(m/s)  

Vmax 
(m/s)  

S 
(m2) 

Length 
(m) 

1 CP01 348 3375 0.256 2.122 13185 570 

2 CP01 374 3933 0.511 1.452 7696 600 

4 CP01 BALA 2126 0.888 1.824 2395 220 

5 CP01 BALA 2149 0.866 1.940 2482 255 

6 CP01 BALA 2091 0.856 1.807 2443 310 

7 CP01 BALA 2159 0.432 1.651 4998 362 

8 CP01 BALA 2103 0.606 1.663 3470 402 

9 CP01 BALA 2097 0.479 1.671 4377 385 

10 CP01 BALA 2102 0.700 1.891 3003 378 

11 CP01 BALA 2140 0.865 1.569 2474 357 

12 CP01 BALA 2086 0.530 1.489 3936 300 

13 CP01 BALA 2090 0.536 1.662 3900 265 

14 CP01 BALA 2092 0.667 1.564 3136 258 

15 CP01 BALA 2111 0.377 1.645 5599 231 

16 CP01 BALA 2190 0.750 1.755 2921 222 

17 CP01 BALA 2146 0.545 1.574 3938 210 

18 CP01 BALA 2153 0.353 1.621 6100 274 

19 CP01 BALA 2133 0.569 1.705 3749 217 

20 CP01 BALA 2118 0.230 1.619 9210 341 

21 CP01 BALA 2114 0.373 1.556 5668 346 

22 CP01 BALA 2129 0.366 1.583 5817 293 

23 CP01 BALA 2149 0.346 1.654 6210 292 

24 CP01 BALA 2155 0.412 1.603 5230 215 

25 CP01 BALA 2214 1.085 1.844 2041 179 

26 CP01 BALA 2188 0.295 1.773 7416 273 

27 CP01 BALA 2081 0.979 1.914 2125 395 

28 CP01 BALA 2053 0.465 1.656 4415 490 

29 CP01 BALA 2051 0.494 1.581 4152 474 

30 CP01 BALA 2073 0.564 1.539 3675 471 

31 CP01 BALA 1676 0.415 1.585 4039 269 

32 CP01 BALA 1726 0.604 2.106 2857 223 

33 CP01 BALA 1695 0.291 1.898 5825 222 

34 CP01 BALA 1706 0.323 1.903 5281 212 

35 CP01 BORCEA INF 3296 0.317 1.767 10397 312 

36 CP01 BORCEA SUP 335 0.111 0.997 3019 167 

37 CP01 BORCEA INF 2277 0.289 1.699 7879 296 



 
 
 
 

 

Project: MONITORING OF ENVIRONMENTAL IMPACT OF THE WORKS FOR IMPROVEMENT OF NAVIGATION CONDITIONS ON THE 
DANUBE BETWEEN CŉLŉRAĿI AND BRŉILA, km 375 and km 175 
PHASE I 

REPORT ON PRECONSTRUCTION PHASE 
 

 
 

Consortium of INCDPM Bucharest 103 

 

No CP Km 
Qt  

(m3/s) 
Vmed 
(m/s)  

Vmax 
(m/s)  

S 
(m2) 

Length 
(m) 

38 CP01 BORCEA INF 2205 0.425 1.778 5187 351 

39 CP01 348 2356 0.370 1.408 6367 540 

40 CP01 348 2243 0.273 1.414 8214 632 

41 CP01 348 2301 0.490 1.446 4696 670 

42 CP01 347 2246 0.175 1.340 12837 576 

43 CP01 347 2309 0.151 1.357 15291 597 

44 CP01 347 2022 0.162 1.53 12481 502 

45 CP01 346 2273 0.596 1.443 3813 682 

46 CP02 334 1252 0.547 1.581 2290 261 

47 CP02 341 390 0.368 0.897 1060 285 

48 CP02 341 353 0.457 0.919 772 156 

49 CP02 341 381 0.584 1.096 653 182 

50 CP02 340 403 0.533 1.143 756 143 

51 CP02 335 352 0.239 1.147 1471 162 

52 CP02 334 344 0.083 1.216 4140 350 

53 CP10 169 2431 0.315 1.080 7719 310 

54 CP10 171 2488 0.450 1.463 5529 231 

55 CP10 173 2659 0.395 1.664 6732 332 

56 CP10 CRAVIA 309 0.447 1.138 692 145 

57 CP10 175 2081 0.296 1.380 7032 469 

58 CP10 179 1826 0.517 1.386 3532 348 

59 CP10 180 1919 0.424 1.678 4525 484 

60 CP10 180 2251 0.490 1.974 4593 574 

61 CP10 181 2083 0.392 1.530 5315 584 

62 CP10 182 2192 0.453 1.990 4839 585 

63 CP10 183 2241 0.416 1.780 5387 453 

64 CP10 185 2209 0.304 1.564 7266 322 

65 CP10 186 2548 0.261 1.391 9764 453 

66 CP10 CRAVIA 338 0.172 0.957 1967 124 

67 CP10 CALEIA 1702 0.685 1.482 2484 227 

68 CP10 CALEIA 1703 0.313 1.428 5440 167 

69 CP10 DUNARE(SEC19) 835 0.178 0.926 4690 184 

70 CP10 DUNARE(SEC19) 792 0.351 1.044 2257 245 

71 CP10 DUNARE(SEC19) 697 0.305 1.091 2286 167 

72 CP10 DUNARE(SEC19) 773 0.666 2.154 1161 565 

73 CP10 DUNARE(SEC19) 789 0.359 1.313 2197 458 

74 CP10 DUNARE(SEC19) 789 0.117 0.957 6741 359 
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No CP Km 
Qt  

(m3/s) 
Vmed 
(m/s)  

Vmax 
(m/s)  

S 
(m2) 

Length 
(m) 

75 CP10 DUNARE(SEC19) 808 0.335 0.893 2413 291 

76 CP10 CALEIA 1634 0.632 1.528 2585 316 

77 CP10 CALEIA 1629 0.712 1.471 2288 277 

78 CP10 196 2008 0.493 1.790 4073 482 

79 CP10 199 1971 0.703 1.635 2804 330 

80 CP10 200 1914 0.332 1.333 5764 409 

81 CP10 201 1993 0.227 2.188 8778 301 

82 CP10 206 1976 0.734 1.453 2693 492 

83 CP10 208 1936 0.223 1.693 8681 358 

84 CP10 209 1957 0.283 2.648 6916 325 

85 CP10 212 1803 0.190 1.964 9487 350 

86 CP10 213 1939 0.396 1.795 4895 369 

87 CP10 ARAPU 741 0.261 1.486 2838 144 

88 CP10 MACIN 457 0.211 1.000 2168 123 

89 CP01 347 3359 0.696 1.128 4826 683 

90 CP02 342 845 0.543 0.831 1557 391 

91 CP02 339 802 0.666 1.110 1205 275 

92 CP02 334 842 0.552 1.120 1526 389 

93 CP01 Bala km 9 2561 0.831 1.166 3082 487 

94 CP01 Borcea INF 2755 0.786 1.450 3505 293 

95 CP01 Borcea INF 2637 0.791 1.112 3334 323 

96 CP01 Borcea INF 2663 0.727 1.120 3663 325 

97 CP10 195 1267 0.528 0.972 2400 570 

98 CP10 195 1250 0.443 0.898 2821 468 

99 CP10 193 1241 0.405 0.739 3063 128 

100 CP10 191 1265 0.486 1.259 2603 583 

101 CP10 189 1201 0.401 1.127 2995 435 

102 CP10 189 1236 0.409 1.105 3022 419 

103 CP10 187 1204 0.356 1.093 3383 266 

104 CP10 186 1227 0.324 0.636 3787 186 

105 CP10 CALEIA km 0 2122 0.699 0.993 3036 305 

106 CP10 CALEIA km 1 2101 0.718 1.107 2926 326 

107 CP10 MACIN 506 0.465 0.710 1089 217 

108 CP10 MACIN 507 0.310 0.499 1635 125 

109 CP10 185 2851 0.622 0.999 4584 376 

110 CP10 185 2872 0.669 1.042 4293 351 
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In critical  points CP 01 - Bala, CP 02 - Epuraŀu and CP 10 - Ostrovu Lupu, it  was 
required  to be carried  out - in June 2011 ð water  flow  velocity  measurements through the 
3D ADV (Acoustic Doppler Velocity)  high frequency technique , with  NORTEK VECTOR 
device NORTEK VECTOR to obtain  information  about water  flow  velocity  in the vicinity  of 
the river  bed and to determine  the water  turbulence.  These measurements and primary  
data processing were conducted by a BOKU team. 

 ADCP measurements made at critical  points by other  project  partners,  in parallel,  
are suitable  for  determining  the discharges and the characteristics  of the flow  profile,  
but  these measurements do not provide information  on the bottom  of the flow  profile.  
Moreover, the sampling frequency of ADCP is limited  and so the technique  is not suitable  
for  measuring the values of the turbulence . 

After  making of the construction  works (especially bottom  sills),  the flow  velocities  
near the riverbed  can be changed. To ensure that  these changes will  not affect  fish life,  a 
campaign of ADV measurements is necessary for  different  cross sections before  and after  
execution  of the construction  work.  In addition,  such high frequency measurements of 
the water  velocity  are needed to calibrate  the 3D numerical  hydrodynamic model.  

For the critical  points CP 01, CP 02, CP 03, CP 07 and CP 10 the project  aims to 
build  a large-scale model which will  be complemented  by a detailed  3D numerical  
hydrodynamic model on which variables will  calculate  both hydrodynamics and sediment 
transport  characteristics.  In this way, the purposes of the modeling process are: 

¶ Determining the hydrodynamic variables (e.g.:  flow  velocity  ð magnitude and 
direction,  water  level,  turbulence ); 

¶ Determining the caracteristics  of the sediment transport  (e.g.: the amount of 
sediment carried  in suspension, the amount of sediment transported)  and its 
effects  on hydromorphology; 

¶ Analysis of the impact  of the calculated  hydraulic  parameters on fish migration . 

 

The 1D and 2D hydrodynamic models are not suitable  for  a detailed  modeling 
because of the simplifications  of the fluid  dynamics equations.  These simplifications  are 
given in particular  by the neglecting of the vertical  components and their  effects  on 
secondary streams and of the rise effects  associated of the water  level  in the river  
curves. Therefore,  as these phenomena are present at critical  points only 3D modeling 
may produce a reasonable approximation  of the flow  profile  and thus provide a solid basis 
for  sediment transport  modeling. 

Application  of the 3D hydrodynamic model on the river  bathymetry  before  and 
after  implementation  of the planned measures provides the opportunity  to identify  the 
impact  (comparatively)  of the construction  works.  
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The ADV 3D measurements of the flow  velocity.  Campaign of field  

 

The campaign was carried  out on the Danube in Romania, between km 348 and km 
195 to the CP 01 (Bala), CP 02 (Epuraŀu) and CP 10 (Ostrovu Lupu) in June 2011. In the 
four  days of measurement, in 7 different  locations and 17 cross sections were made a 
total  of 105 vertical  surveys and 840 points for  determining  the flow  velocity  (Tab. 
3.1.D.1.3.2).  On 07.06.2011 and 28.06.2011 the CP 01 and CP 10 measurements were 
carried  out with  the ship "Dr. Janos Csoma" belonging to the VITUKI partner.  For 
measurements at CP 01 and CP 02 on 17.06.2011 and 18.06.2011 it  was used the 
Romanian Border Police ship, "Motorboat MAY 3015".  

 

Table 3.1.D.1. 3.2 - The summary  of  the  ADV measuring  sections  ð Campaign in  June  2011 

 

 

At the critical  point  CP 01 the velocity  measurements were performed  in 5 cross 
sections on 07.06.2011, to entry  branch Bala (km 10-9) and the other  two  cross sections 
in 17.06.2011 and 18.06 0.2011 (Table 3.1.D.1.3.2).  The cross section from Izvoarele km 
348 and that  on the Borcea Branch at Unirea were measured on 17.06.2011 (Table 
3.1.D.1. 3.2).  

CP 02 was monitored  on 18.06.2011 (Table 3.1.D.1.3.2)  when two  cross sections 
were measured upstream of Ostrovul Epuraŀu between km 342.7 and km 341.8 and 
downstream of the km 335. 

The ADV measurements to the CP 10 - Ostrovu Lupu occurred on 28.06.2011 - four  
cross sections were measured at entry  on the Caleia Branch between km 10 and km 9.5 
(Caleia),  and one on the Danube, at the km 195.5 (Table 3.1.D.1. 3.2).  

The following  figure  illustrates  the ADV measuring equipment  used on the Danube 
during the campaign in June 2011, and its installation  on the ship of the ship "Dr. Janos 
Csomaó.  
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Figure 3.1.D.1.3.2  - The ADV measuring  equipment  

 

Figure 3.1.D.1. 3.3 shows the cross section location  for  CP 01 (Bala). In the interest  
area, the sections were distributed  in such a way as to ensure the collecting  of some data 
as representative  as possible (sections marked with  red).  Another section was made in 
the Izvoarele area (marked with  green).  

 
Figure 3.1.D.1. 3.3 ð The ADV cross sections  position  ðCP 01 Bala and Izvoarele  area  

 

The following  figures are presented the remaining sections made during the 
campaign in June 2011.  
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Figure 3.1.D.1. 3.4 - The ADV cross sections  position  ð Unirea  area  

 

 

 
Figure 3.1.D.1. 3.5 - The ADV cross sections  position  ðCP 02 Epuraŀu, km 342.7  ð 341.8  
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Figure 3.1.D.1. 3.6 - The ADV cross sections  position  ð CP 02 downstream  of  the  Ostrovul  Epuraŀu 

 

 
Figure 3.1.D.1. 3.7 - The ADV cross sections  position  ð CP 10 km 10 Caleia  Branch and km 195.5  

Dunube 
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 ADV measurementsð prel iminary  results 

In Figures 3.1.D.1. 3.8 ð 3.1.D.1. 3.11 are presented graphically  components the 
components of the resultant  total  velocity  U, namely,  the components of the velocity  
vector  on the West (U1), North (U2) and upward (U3) versus time.  The red line is the 
average velocity  on each component. 

 
Figure 3.1.D.1. 3.8 ð The total  velocity  U in  a range  of  30 seconds 

 
Figure 3.1.D.1. 3.9 ð U1 component  in  a range  of  30 seconds 
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Figure 3.1.D.1. 3.10 ð U2 component  in  a range  of  30 seconds 

 

 

 
Figure 3.1.D.1 .3.11 ð U3 component  in  a range  of  30 seconds 
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The vertical  profiles  of the velocity  components are presented in Figure 
3.1.D.1.3.12  and Figure 3.1.D.1.3.13.  Can be observed the typical  profile,  in which the 
water  velocity  decreases with  increasing depth,  the relationship  is accelerating  with  the 
approach by the riverbed . 

 
Figure 3.1.D.1. 3.12 ð Vertical  profile  of  flow  velocity  in  the  CP 01 

 

 
Figure 3.1.D.1. 3.13 ð Vertical  profile  of  flow  velocity  in  the  CP 10 

 

În Figures 3.1.D.1. 3.14 ð 3.1.D.1. 3.18 are shown graphical representations  of the 
velocity  values averaged on the water  column,  for  sections that  ADV measurements were 
performed  by the BOKU team.  In those pictures,  are represented as a vector  map, flow  
velocities  averaged on the water  column (size and direction)  overlaid  over the 
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morphological  map of the Danube thalweg (isolines - M.N.S. absolute levels),  obtained 
from bathymetric  measurements using multibeam  technology. 

 
Figure 3.1.D.1. 3.14ð CP 01 (Bala  area)  - the  velocity  values  averaged  on the  water  column,  

for  the  7 sections  
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Figure 3.1.D.1. 3.15 ð CP 01 (Unirea  area)  - the  velocity  values  averaged  on the  water  column,  for  1 

section  

 

 

 
Figure 3.1.D.1. 3.16 ð CP 02 (beginning  area  from  Epuraŀu Branch)  - the  velocity  values  averaged  on 

the  water  column,  for  2 sections  
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Figure 3.1.D.1. 3.17 ð CP 02 (ending  area  from  Epuraŀu Branch)  - the  velocity  values  averaged  on the  

water  column,  for  1 section  

 

 
Figure 3.1.D.1. 3.18 ð CP 10 (Ostrov  Lupu area)  - the  velocity  values  averaged  on the  water  column,  

for  5 sections  
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 3.1.D.2. Sediment s 

 

Along with pollution associated of the sediments in chemical terms, which is 
presented in detail in Chapter 3.1.E - Monitoring water quality / sediments, the work 
carried out during April -August 2011 have pursued characterization of the granulometric 
composition and mineral composition characterization. There were obtained in this 
respect the following results : 

a) Regarding the granulometric composition,  in table 3.1.D.2.1 there are 
summarized weights of the particle size c omposition, which results in a 
differentiation both at the CP level (left bank / right bank) and between the 
critical points . 

(i)  The highest weight is for the F 4 fraction  (>90 - <500 Õm) being of 65.52 %; 

(ii)  The F1 fraction (higher than 2000 Õm) it ranks second, respectively 13.7 %; 

(iii)  The other factions have relatively similar weights (under 10 %); 

(iv)  It is noted the differences in the granulometric composition se remarcŊ 
diferenʂieri ale compoziʂiei granulometrice between the left bank (LB) 
and right bank (RB), depending on the size fraction considered; Such F1, 
F2, F3 and F5 are generally higher as weights to the RB as compared to the 
LB; instead for the F4 fraction the situation is reversed, in terms of 
percentage, the weight  is higher to the LB (approx. 74 %) comp ared to the 
RB (about 57 %). 

 

Table 3.1.D.2.1  - The weights of the granulometric fractions of the sediments  

 
Critical Point  

Stalistical Values  

% F1 
>2000Õm 

% F2 
>1000 - 
<2000Õm 

% F3 
>500 - 
<1000Õm 

% F4 
>90 - 
<500Õm 

% F5 
<90Õm 

The main 
critical 
points 

CP 01 MS 
ecart  1.6 ð 32.5 1.3 ð 17.7 0.44 ð 12.4 35.1 ð 98.5 1.06 ð 8.2 

average 12.21 7.28 4.07 71.95 4.5 

CP 01 MD 
ecart  1.96 ð 24.3 1.39 ð 10.28 1.2 ð 6.3 50.6 ð 91.4 1.94 ð 11.5 

average 11.65 5.62 3.95 72.5 6.28 

CP 02 MS 
ecart  2.2 ð 4.2 2.6 ð 3.85 2.1 ð 4.8 83.4 ð 90.8 2.3 ð 5.86 

average 2.97 3.22 3.2 87 3.61 

CP 02 MD 
ecart  24.2 ð 32.4 7.8 ð 13.9 5.7 ð 8.9 31.6 ð 51.8 5.6 ð 21.4 

average 28.1 11.83 7.6 41.1 11.37 

CP 10 MS 
ecart  5.1 ð 16.9 3.9 ð 7.6 3.1 ð 4.4 50.8 - 71 9.3 ð 20.3 

average 11.57 5.9 3.73 63.3 15.5 

CP 10 MD 
ecart  2.1 ð 25.4 5.6 ð 12.6 4.6 ð 6.7 41.5 ð 79.9 7 ð 16.8 

average 15.7 8.9 5.6 57.3 12.5 

Overall average 13.7 7.13 4.69 65.52 8.96 

 

The differences listed briefly above are due to the unequal velocity of the flow 
water, depending on the banks and the particle size of suspended matter, respectively 
settling time . 
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Table 3.1.D.2.2  - The weights of the granulometr ic fractions of the sediments  

Stalistical Values  Bank 
% F1 

>2000Õm 

% F2 

>1000 - 
<2000Õm 

% F3 

>500 - 
<1000Õm 

% F4 

>90 - 
<500Õm 

% F5 

<90Õm 

Minimum value 
MS 1.6 (PC 01) 1.3 (PC 01) 0.44 (PC 01) 35.1 (PC 01) 1.06 (PC 01) 

MD 1.96 (PC 01) 1.39 (PC 01) 1.2 (PC 01) 31.6 (PC 02) 1.94 (PC 01) 

Maximum value 
MS 32.5 (PC 01) 3.9 (PC 10) 12.4 (PC 01) 98.5 (PC 01) 20.3 (PC 10) 

MD 32.4 (PC 02) 13.9 (PC 02) 8.9 (PC 02) 91.4 (PC 01) 21.4 (PC 02) 

Average value 
MS 8.58 30.7 3.67 76.81 7.87 

MD 18.49 8.78 5.51 58.17 9.05 

average LB/RB 13.4 5.8 4.9 67.4 8.5 

 

For the same criti cal point,  the spreads of % are also differential.  Thus, at critical 
points 01 in terms of grain size have been recorded the following values : 

ð fraction over  2000Õm   ð 32.5% 

- fraction >1000Õm ð <2000Õm  ð 17.7% 

- fraction >500Õm ð <1000Õm  ð 12.4% 

ð fraction >90Õm ð <500Õm  ð 53.1% 

ð fraction <90Õm   - 2.3% 

 

b) As regards the characterization of mineral composition, this was achieved by X -
ray fluorescence (RX SECVENTIAL ð WDXRF - SUPERMINI spectrometer ), the data 
specific to each critical point, being shown in Table 3.1.D.2.3 and Annex 3.1.  
The following items are drawn from the analysis of those values : 

¶ the main weight is for SiO2 (mean 63 %), followed by Al2O3 (approx. 16 %), 
CaO (approx. 8.5 %), Fe2O3 (4.4 %) and (3.1 %); 

¶ occasionally were recorded and the following oxides  NiO, CuO and Ag2O. 

 

Table 3.1.D.2.3  - The mineral composition of the sediments  

Component  

Main Critical Point s % Secondary Critical Points  % % Average 
composition  

% 

Historical 
data CP 01 CP 02 CP 10 CP 3A CP 3B CP 4A CP 4B CP 07 

Old 
Danube 

1. Na2O 1.07 0.828 0.93 1.72 1.82 1.45 1.51 1.42 1.10 1.313 1.21 

2. MgO 3.16 2.27 2.21 3.56 3.73 3.38 3.22 3.56 2.73 3.091 2.55 

3. Al2O3 18.9 19.3 14.7 17.9 15.5 17.0 13.9 14.2 13.9 16.144 15.8 

4. SiO2 58.1 60.7 64.3 62.2 65.0 61.2 62.1 65.3 67.4 62.922 63.0 

5. P2O5 0.250 0.271 0.302 0.366 0.278 0.341 0.311 0.332 0.314 0.307 0.25 

6. SO3 0.154 0.125 0.197 0.198 0.144 0.304 0.307 0.175 0.254 0.206 - 

7. Cl 0.0262 0.0154 0.0132 0.0114 0.0130 0.0120 0.0113 - 0.0148 0.014 - 

8. K2O 2.61 2.57 2.02 2.05 1.81 2.07 1.60 1.46 1.70 1.988 1.91 
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Component  

Main Critical Point s % Secondary Critical Points  % % Average 
composition  

% 

Historical 
data CP 01 CP 02 CP 10 CP 3A CP 3B CP 4A CP 4B CP 07 

Old 
Danube 

9. CaO 8.95 5.96 10.0 6.85 7.36 8.76 11.5 8.36 8.02 8.418 7.24 

10. TiO2 0.751 0.922 0.903 0.784 0.733 0.752 1.23 1.36 0.944 0.931 0.98 

11. Cr2O3 0.0313 0.0381 - 0.0307 0.0232 0.0309 0.0595 0.0412 - 0.036 - 

12. MnO 0.158 0.172 0.101 0.122 0.0926 0.130 0.130 0.118 0.0895 0.124 0.10 

13. Fe2O3 5.76 6.73 4.26 4.11 3.45 4.57 3.86 3.56 3.45 4.417 5.9 

14. NiO 0.0119 0.0175 - - - - 0.0098 - - 0.013 - 

15. ZnO 0.0166 0.0248 0.0097 0.0215 0.0086 0.0167 0.0105 0.0103 - 0.015 - 

16. Rb2O 0.0131 0.0140 0.0086 0.0090 0.0067 0.0088 0.0070 0.0078 0.0056 0.009 - 

17. SrO 0.0226 0.0244 0.0275 0.0215 0.0203 0.0214 0.0231 0.0234 0.0239 0.023 - 

18. Ag2O 0.0459 - - - - 0.0406 0.0454 - - 0.044 - 

19. CuO - 0.0134 - - - 0.0087 - - - 0.011 - 

20. ZrO2 - 0.0357 0.0763 0.0350 0.0452 - 0.224 0.0588 0.0694 0.078 - 

 

The mineral composition of the sediments depends on the morphology of the 
hydrographic basin and water movement, these being as effects the continuous erosion of 
the loess layers and redistribution of the detritus . 

It is emphasized that the values determined in 2011 are part of previous data 
(historical data 1998). 

In the Annex are detai led technical elements, respectively spectrums recorded . 

 

3.1.D.3. Suspended matter  

 

¶ Regarding the monitoring of suspended sediments transported were carried out 
following specific tasks : 

a) The granulometric characterization of the suspended matter ; 

b) The correlation of turbidity data (NTU) quasi -continuously flow, with the 
suspended matter concentration data ( gravimetric determinations in the 
laboratory );  

c) The measurements of turbidity on five vertical profiles ; 

d) The correlation of turbidity values with the gran ulometry of the 
resuspendable sediments. 

¶ For the granulometric characterization of the suspended matter were carried 
out composite samples (about 100 l) obtained in each critical point, obtained 
by mixing water volumes in equal proportions (LB, RB, CN) and sampled from 
the different depths ( 0.5 m, 1.0 m and 1.5 m CN). The composite samples 
have been left to settle and centrifuged in the laboratory. After these steps, 



 
 
 
 

 

Project: MONITORING OF ENVIRONMENTAL IMPACT OF THE WORKS FOR IMPROVEMENT OF NAVIGATION CONDITIONS ON THE 
DANUBE BETWEEN CŉLŉRAĿI AND BRŉILA, km 375 and km 175 
PHASE I 

REPORT ON PRECONSTRUCTION PHASE 
 

 
 

Consortium of INCDPM Bucharest 119 

 

they were obtained 2 -5 g of suspension material (oven-dried at 105 0C) which it 
was sieved according to the procedures applied to the sediments.  

 

From analysis of the values shown in Table 3.1.D.3.1, there are the following  
observations: 

(i)  the highest weight (69.1 %) is for 90 - < 500 Õm faction while the lowest (10.3 
% above 500 Õm fraction);  

(ii)  below 90Õm fraction has an average weight  of 20.6 %; 

(iii)  the proportions  of the granulometric fractions to suspension vary depending 
on the critical point, but, they are enroll in the same deviation f rom the mean 
values; An exception is the CP 01 where the fractions of more than 500 Õm 
and the one between  90 and 500Õm, they have relatively similar weights (42 % 
and respectively 35 %). 

 

Table 3.1. D.3.1  - Granulometric fractions to the suspended matters  

 
Critical Points  

% 

<90 Õm 90 - <500 Õm >500 Õm 

Main Critical Points  

CP 01 23.0 35.0 42.0 

CP 02 21.4 76.8 1.8 

CP 10 16.5 68.3 15.2 

Secondary Critical Points 

CP 03A 20.5 78.1 1.4 

CP 03B 18.5 75.8 5.7 

CP 04A 16.8 71.5 11.7 

CP 04B 19.3 69.5 11.2 

CP 07 25.5 72.5 2.0 

 DunŊrea Veche 24.3 73.8 1.9 

 Average 20.6 69.1 10.3 

 

¶ Related to the calibration in the quasi -continuously flow, in Table 3.1.D.3.2 
turbidity values are presented, respectively concentrations of suspensions at 
the critical points,  respectively frequencies stipulated in the technical 
specification as follows : 

CP 01 ð points P1, P2, P4 ð weekly 

CP 02 ð points P3, P5  ð monthly  

CP 10 ð stations ST6, ST7 ŀi ST8 ð monthly  

CP 03A, 03B, 04A, 04B and 09 twice between April -August 2011. 

 

From the calculation of the ratio between: the concentration of suspension and 
related turbidity values, it is obtained a coefficient (slope) of approx. 0.8 with a  more 
pronounced dispersion for the domain 0 -30 mg/l suspensions. 
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Table 3.1. D.3.2  - Turbidity  calibration (NTU) = ä(conc. Suspended matter -mg/l)  

 

w
e

e
k
ly

 

CP 01 

M 
O 
N 
T 
H 

CP 02 CP 10 
CP 3A CP 3B CP 4A CP 4B CP 09* 

P1 P2 P4 P3 P5 ST6 ST7 ST8 

T
u
rb

. 
[N

T
U

]
 

M
a

tS
 [

m
g

/l
]
 

T
u
rb

. 
[N

T
U

]
 

M
a

tS
 [

m
g

/l
]
 

T
u
rb

. 
[N

T
U

]
 

M
a

tS
 [

m
g

/l
]
 

T
u
rb

. 
[N

T
U

]
 

M
a

tS
 [

m
g

/l
]
 

T
u

rb
. 

[N
T

U
]

 

M
a

tS
 [

m
g

/l
]
 

T
u
rb

. 
[N

T
U

]
 

M
a

tS
 [

m
g

/l
]
 

T
u
rb

. 
[N

T
U

]
 

M
a

tS
 [

m
g

/l
]
 

T
u
rb

. 
[N

T
U

]
 

M
a

tS
 [

m
g

/l
]
 

T
u
rb

. 
[N

T
U

]
 

M
a

tS
 [

m
g

/l
]
 

T
u
rb

. 
[N

T
U

]
 

M
a

tS
 [

m
g

/l
]
 

T
u
rb

. 
[N

T
U

]
 

M
a

tS
 [

m
g

/l
]
 

T
u
rb

. 
[N

T
U

]
 

M
a

tS
 [

m
g

/l
]
 

T
u
rb

. 
[N

T
U

]
 

M
a

tS
 [

m
g

/l
]
 

S1 22.4 15.0 33.6 26.9 32.3 25.0 1 31.4 25.1 27.3 24.0 25.8 20.1 40.8 35.9 45.0 40.0 35.4 28.3 28.7 21.5 25.0 20.0 30.0 23.4 33.2 28.0 

S2 25.6 18.0 3.3 24.1 31.8 24.8 2 41.7 36.3 42.8 34.2 30.5 23.5 37.0 31.4 27.7 24.4 33.6 27.6 34.0 26.5 31.5 25.8 32.0 26.2 35.4 29.0 

S3 24.8 17.4 30.4 23.4 33.2 25.6 3 39.4 31.5 23.8 20.2 32.8 25.3 30.3 26.4 32.9 29.3           

S4 22.5 15.2 34.5 28.0 35.0 28.0 4 31.2 23.4 32.5 27.6 31.8 24.8 26.6 21.3 28.0 22.4           

S5 25.4 17.0 31.7 25.2 32.0 24.6                      

S6 27.3 19.1 32.3 25.8 33.3 25.7                      

S7 22.3 15.0 31.2 24.8 30.8 23.7                      

S8 24.4 16.8 35.0 28.0 34.0 26.2                      

S9 26.0 17.2 34.3 27.8 35.0 28.0                      

S10 23.8 19.0 32.5 26.1 33.3 25.7                      

S11 25.5 17.1 31.5 25.3 32.0 24.5                      

S12 28.0 19.3 28.0 19.6 30.0 24.0                      

S13 28.6 22.0 29.5 22.7 28.5 22.0                      

S14 27.3 20.5 32.3 24.9 32.0 24.6                      

S15 22.3 17.8 31.8 25.7 34.0 26.0                      

S16 25.5 19.1 30.5 23.5 30.0 25.0                      

S17 24.0 18.7 35.0 28.0 32.0 25.1                      

NOTE: MatS = suspended matter 
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¶ Regarding sampling of more points and depths, concomitantly with measuring 
velocities, in Table 3.1.D.3.3 are presented the turbidities determined on five 
vertical profiles, at depths of 0.2h, 0.6h and 0.8h around Epuraŀu Branch. 

 

Table 3.1.D.3.3  - Spectrum of turbidity values measured on five profiles and at different depths  

Profil e 
0.2 h 0.6 h 0.8 h 

NTU 

P1 27.3  31.4 34.6 

P2 23.8 41.7 31.2 

P3 22.3 37.3 32.0 

P4 24.8 42.8 31.6 

P5 33.6 38.2 31.3 

Average 26.4 38.3 32.1 

 

Analyzing the average values appears that to the shallow depths (0.2 h) were 
recorded the lowest turbidities, while to the average de pths (0.6 h) are noted the highest 
turbidity values, the values decreasing to the depth (0.8 h).  

 

¶ Regarding the correlation between turbidity values and the sediments 
granulometry, it is specified the following : 

- the correlation between turbidity and the su spended matter 
concentrations without be considered the particle size (the 
granulometry), it is linear type with a slope DT / DC S å 0.8 but with a high 
dispersion of the points mostly on the range C S 10-40 mg/l; the 
explanation is derived from the analysis  of the correlation Rayleigh 
relationship between the scattered light (nephelometric turbidity 
measurements) and the concentration of the suspended matter : 

 

Id = IO K 
4

2

l

NV
       (3.1) 

 

where: Id = the luminous intensity  of the dispersed beam 

K = constant 

Ʀ = wavelength 

N = the number of the total particles  

V = the number of the total particles  

 

From equation (3.1) it is follows that turbidity is dependent on both the number of 
particles as well as volume. Consequently, the samples with the same concentrati on of 
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the suspended matter, based on the volume (their granulation) the parameter T will be 
different . Also, from the same relationship it is follows that the water samples with 
suspended matter having similar granulation can be established linear correlat ion curves 
T = ä (CS), which up to a certain threshold are linear. 

To elucidate this issue in Figures 3.1.D.3.1 and 3.1.D.3.2 are represented 
calibration curves, conducted at CP 01, separately LB and RB (depth 0.5m) compared to 
CN (depth 3.0 m).  There is a lower dispersion of the points, although the range of the 
concentrations CS (Tables 3.1.D.3.5 and 3.1.D.3.6) are between 14.8 mg/l and  76.8 mg/l.  

At the same time it is noted that as opposed to LB and RB at CN the suspended 
matter concentrations are substantially higher. Also, it is found that the slopes of the 
curve T = ä (CS) to CN (3.0m) have a value of 0.93 compared to approximately  0.36 when 
the determinations are carried out at the banks.  However, an average of the two slopes is 
approx. 0.64, value close to that determined to the composite sample . 
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Figur e 3.1. D.3.1 - The correlation between concentration of the suspended matter and  

the turbidity in CP 01 (0,5 m)  
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CorelaŞie concentraŞie materie ´n suspensie-turbiditate 
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Figur e 3.1. D.3.2 - The correlation between concentration of the suspended matte r  

and the turbidity in CP 01 (3 m)  

 

 

Table 3.1. D.3.4  - Correlation between suspended matter (gravimetric determinations in 
laboratory) and the turbidity (field measurements - banks) 

CP 01 Turbidit y (NTU) Suspended matter (mg/l)  

MS 0.5 35.8 14.8 

MD 0.5 38.9 23.8 

MS 0.5 47.0 54.8 

MD 0.5 41.7 40.9 

MS 0.5 31.4 23.9 

MD 0.5 27.3 22.3 

MS 0.5 33.6 32.7 

 
NOTE: MS ð left bank  
 MD ð right bank  
 0.5 ð depth from where the water sample was collected, which were determined the 

turbidity and the suspended matter c oncentrations  
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Table 3.1.D.3.5  - Correlation between suspended matter (gravimetric determinations in laboratory) 
and the turbidity (field measurements ð center river ) 

CP 01 Turbidit y (NTU) Suspended matter (mg/l)  

CN 3.0 70.8 76.8 

CN 3.0 62.4 51.8 

CN 3.0 45.0 50.0 

CN 3.0 28.4 26.0 

CN 3.0 30.6 27.3 

CN 3.0 23.8 31.6 

CN 3.0 21.0 20.0 

CN 3.0 30.0 30.0 

 
NOTE: CN ð center ( river )  
 3,0 ð 3.0 depth from where the water sample was collected,  which were measured the 

turbidity and the suspended matter con centrations  

 

For more accurate assessments of the correlation T = ä (CS) (in statistical terms), 
based on data obtained from CP 01, CP 02, CP 07, CP 10 and CP 09 were selected and 
calculated following specific values (Table 3.1.D.3.6):  

(i)  the arithmetic avera ge for all locations at CN (center) and the banks at the 
same values CS (conc. suspended matter ) 

(ii)  the arithmetic average on all locations (CN, banks) at the same values of CS.  

 

Table 3.1.D.3.6  - Specific values of the turbidity  

No.  

Turbidit y [NTU]  The 
concentration of 

suspended 
matters CS 

(mg/l)  

The arithmetic average 
for all locations at the 

same conc. CS 

The arithmetic average 
for all locations at CN 
for the same conc. CS 

The arithmetic average 
for banks all locations 
at the same conc. CS 

1. 25.4 25.4 28.6 17 

2. 32.3 32.2 32.45 25 

3. 34.4 33.0 36.6 30 

4. 31.7 29.4 35.05 28 

5. 30.5 30.1 31.0 26 

6. 25.9 25.6 26.4 20 

7. 28.0 25.3 32.05 22 

8. 33.2 34.5 31.35 28 

9. 30.6 32.17 28.15 24 

10. 33.1 29.27 38.9 29 

11. 34.7 33.6 36.35 31 

12. 65.0 - - 72 

Average 33.73 30.05 32.47 29.33 
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Analyzing the graphs shown in Fig. 3.1.D.3.3 - 3.1.D.3.5, there are the following 
observations: 

- the turbidity corresponding to the conditions (ii), correlated with the CS,  shows 
a regression coefficient of R 2 = 0.9278, the slope being of approx. 0.71,  value 
very close to the data in the specialty literature;  

- for the mean values of the turbidity from the (according to  (i)), the dispersion 
is higher,  R2 being 0.6734, but but with a slope substantially similar to that 
obtained by (ii), respectively 0.73;  

- in the case of turbidity at the center (river), the dispersion is high (R2 = 0.50) 
with a slope of approx . 0.57.  

To establish more precise the logarithm of the correlation between the turbidity 
(T) and the suspended matter co ncentration (CMS) have been tested the following 
functions : 

(i)  the logarithmic correlation  T = ä(CMS) for which it was obtained the equation  

y = 15.437/n ð 22.144, with a regression coefficient  R2 = 0.5983 

(ii)  the power type correlation by the ecuation y = 2.029 x 0.7547, characterized 
by a regression coefficient of R2 = 0.7001 

(iii)  linear type correlations, where, for the  range 0-90 mg/l suspended matter the 
ecuation is of the type y= 0.4705 + 13.031 with  R2 = 0.5284. 

 

It is specified that the characterization of the correlation functions were used the 
average concentration of the suspended (Figures 3.1.D.3.7 ð 3.1.D.3. 8). 

 

 
Figur e 3.1. D.3.3  
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Figur e 3.1. D.3.4  
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Figur e 3.1. D.3.5 
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It should be noted that if are made calibration curves by using the resuspensioned 
sediments with the same particles size,  diluted with filtered water from Danube,  they are 
obtained linear functions  T = ä (CS) on the range 0 ð 1000 mg/l, with a much lower 
dispersion of the points (figure 3.1.D.3.6) the slopes of the curves increasing with  
decreasing of the particles size of the suspended matter (Table 3.1.D.3.7).  

 

Table 3.1.D.3.7  - Correlations between the suspended matter concentrations and the turbidity at the 
different granulations of the suspended matter  

Suspended matter 
concentrations  (mg/l)  

Turbidit y NTU 

Fract ion 
<90 Õm 

Fraction  
90 - <500 Õm 

Fraction  
>500 Õm - <1000 Õm 

filtered water from Danube  2 1 1 

7.81 - 5 2 

9.37 4 2 1.8 

10 5 3 2 

15.62 - 6 4 

18.75 8 4 3 

23.43 - 10 7 

31.25 - 11 8 

37.5 14 10 5 

50 16 - - 

62.5 19 20 11 

75 28 12 11 

93.75 - 26 15 

100 35 25 14 

125 45 30 18 

250 90 55 35 

375 - 109 38 

500 190 123 48 

1000 360 - - 
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Figur e 3.1. D.3.6  

 

To all the above  following the conclusive results regarding turbidity sensor 
calibration : 

(i)  between turbidity and suspended matter concentration is a linear correlation 
with a detection limit approx. 10 mg/l and an average slope of 0.78 (æCS / 
æTurb.) for the range of up to 60 mg/l ;  

(ii)  for a  higher difference of the suspended matter concentrations, the most 
appropriate correlation is power type ; 

(iii)  because the turbidity is dependent on the suspended matter volume, it is 
indicated that, in te rms of calibration data, they be carried out differently 
from the banks (LB and RB) compared to the river (CN); 

(iv)  whereas granulometric distribution of the suspension matter is dependent on 
water depth,  for more accurate results correlation T = ä (CS) is required to 
establish at 3 depths  (0.5 m, 1.5 m and 3.0 m).  
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Figur e 3.1.D.3.7  

 

Corelatia de tip putere intre Turbiditate si Concentratia de Sedimente in 

Suspensie

y = 2.026x 0.7547
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Figur e 3.1.D.3.8  
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3.1.D.4. The assessing and monitoring the flow of the dragged sediments  

 

Generally, transportation of the dragged sediments (G) represents 10 -35% the 
transi t of the silt in suspension (R). 

For the Danube is characteristic that dragged alluvial flows are low, ranging 
between 0-40 kg/s and on average represents about 5 % of all alluvial transport . 

But above percentage is dependent upon: (i) flow rate and  (ii) the nature of the 
dragged silt which differ depending on the location of the monitoring station. Thus, for 
the lower Danube are prevalent the large - medium and medium sands (riverbed located 
in the superficial layer of 20 ð 30 cm). 

According to data from t he specialty literature for the investigation area dragged 
silt flows have values ranging between 1 -3 % of the total quantity of silt .  

The Figure 3.1.D.4.1 represents the correlation between dragged flow coefficient 
of the suspended matter and the water fl ow for an average of 5 % to approx. 8000 m3/s.  

To assess the dragged sediment flow at Critical -Points level, there were taken 
water samples at the interface between the water level and bed level with a sampler 
which provides harvest a volume of 3.0 liters of water, fitted with valves that act 
depending to followed depth. From the gravimetric determination of the concentration 
for suspended matters dragged from the riverbed, the dragged sediments flow rate was 
determined (KT/year or kg/sec) respectively % of  this flow compared to overall load of 
suspended matters from the same monitored sections and the same date . 

From the analysis of data presented in Tables 3.1.D.4.1 and 3.1.D.4.2 the following 
observations can be drawn: 

(i)  the average percentage of the dragge d sediment flow compared to the one 
corresponding mass loading of the suspension is in the range 1.33 % - 2.05 % 
with an average of 1.82 %, values which falls within the ones presented in the 
literature ; 

(ii)  distribution at Critical -Points level reflects basic ally a similarity for the of 
dragged sediment flow at CP 01 and CP 10 (average approx. 2 %) but lower for 
CP 02 (1.33 %). 
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Figur e 3.1.D.4.1  

 

Table 3.1.D.4.1 - Basic data for the pre -construction phase to assessing and monitoring of the dragged 
sediment s flow  

Critical 
Point  

Km Section  S H 
Flow 
rate  
m3/s 

Susspended 
matter  

mg/l  
avarege 

value  

Loading 
KT/an 

Conc. 
dragged 

sediments 
mg/l  

Dragged 
sediments 
flow KT/an 

Dragged 
sediments 
flow Kg/s 

% 
Dragged 

sediments 
flow toward 
loading of 

the 
suspensions 

CP 01 347 Izvoarele Izvoarele 4510 27.9 4029.4 0.85 109 3.45 2.7 

CP 01 
Canal Bala 
(km.0+500) 

Bala Bala 2990 28.3 2707.7 0.57 54.2 1.72 2.0 

CP 01 345 - CernavodŊ 1360 35.7 1553.7 0.36 15.5 0.49 1.0 

CP 01  - VlŊdeni 3380 36.6 3963 0.92 99.1 3.14 2.5 

CP 02 333 - Putin 3100 30.1 2986 0.63 62.7 1.99 2.1 

CP 02 341 - CernavodŊ 1360 39.1 1700 0.39 17 0.54 1.0 

CP 02 
500 m aval 

prag 
Epuraŀu 

- 
CernavodŊ 

Putin 
1055 30.1 1015.5 0.27 9.2 0.29 0.9 

CP 10 8+500 - 
Gropeni 
parʁial 

3030 33.6 3258 0.7 65.2 1.98 2.0 

CP 10 194+500 - 
Palaia + 

Putin 
1260 36.7 1480 0.37 14.8 0.47 1.0 

CP 10 186 - 
Gropeni + 

Balaia 
4380 36.5 5118.6 1.1 153.6 4.87 3.0 

AVERAGE 2642 33.5 2781.4 0.62 60.03 1.90 1.82 
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Table 3.1.D.4.2 - Primary statistical values of the dragged sediments flow at the primary CPs 
preconstruction phase (reference state )  

Critical Point  
Water flow  

m3/s 

Suspended matter 
mg/l  
ecart  

Dragged 
sediments 
ecart mg/l  

Dragged 
sediments 

flow 
average 

Kg/s 

% average 
toward loading 

of the 
suspensions 

CP 01 1360-4510 27.9-36.6 0.36-0.92 2.2 2.05 

CP 02 1055-3100 30.1-39.1 0.27-0.63 0.94 1.33 

CP 10 1260-4380 33.6-36.7 0.37-1.1 20.44 2.00 

Average 
tab.3.1.D.4.1.  

2642 33.5 0.62 1.90 1.82 

 

Based on the monitored parameters, listed in the Table 3.1.D.4.1 were 
characterized following correlation functions (analytical modeling) in the studied section : 

(i)  Li
Tot = ä(Qi) 

(ii)  Li 
dragged= ä(Qi) 

(iii)  Cdragged
 = ä(Qi) 

where:  Li
Tot ð is the mass flow associate of suspended matter  

Li
dragged ð The dragged sediments flow 

Cdragged
 ð the dragged  sediments concentration  

Qi ð water flow  

From interpretation of the graphs shown in Figures 3.1.D.4.2. ð 3.1.D.4.4  were 
resulted the following specific issues of the drag ged sediments: 

¶ For CP 01, CP 02 and CP 10 where water flow  was, in April -August 2011, 
between 1055 m3/s (minimum CP 02) ð 4510 m3/s (maximum CP 01), the 
correlation function  (i) has a regression coefficient of R2 = 0.9215 with the 
provision that for the  assessment of the mass loading associated of the 
suspended matter were used average values of concentrations at the CP level;  

¶ The dragged sediment flow increases linearly with the water flow  (the range 
1000 ð 4500 m3/s), the regression coefficient being of 0 .8999; while the slope 
coefficient for the range of the recorded flow rates , it is falls in the literature 
data; 

¶ the suspended matter concentration of the dragged sediments flow, increased 
linearly with  the water flow , the correlation  having a regression coefficient  of 
R2 = 0.8769, but the slope is much less than  that one specific of the suspended 
matter from the water  mass; this derives from the fact that in the sediments 
dragged, as it was mentioned above,  are prevailing medium and fine grained 
sands harder entrained in the water current .  
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Figur e 3.1.D.4.2  
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Figur e 3.1.D.4.3  
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Figur e 3.1.D.4.4  

 

3.1.E. Monitoring of water quality  

 

In accordance with the specifications set out in the technical specification were 
monitored and evaluated from the point of hydrochemical view of water the elements in 
Table 2 of the Order 161/2006 and respectively the associated pollution of the sediments. 
At critical points were calculated the primary statistics parameters (minimum, maximum 
and average values) for each sampling campaign in which average values were established 
during the monitoring period (April -August 2011). Note that the average values refer to 
all the specific sections of the same critical point .  

 

3.1.E.1. Chemical and physico -chemical elements monitored a t water  

 

Two basic characteristics have resulted in this direction : 

A. Ecological status - physico-chemical elements supporting the biological 
elements 

B. Chemical status   

 

A. Ecological status 

This was assessed by reporting average values compared to the limits st ipulated in 
Order 161/16.02.2006, issued by the Ministry of Environment and Water Management. 
According to the Water Framework Directive 60/2000/EC, the assessment of ecological 
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status based on support elements stops at "MODERATE" status: I-very good, II-good and III-
moderate. Ecological status given by general physico -chemical elements is obtained by 
applying the principle "worst -case", i.e. the status given by the sign with the largest value 
(between good, very good and moderate). In the annex are present ed:  

(i)  the results of analytical determination who was measured on field (pH, water 
temperature, dissolved oxygen) and those laboratory ; 

(ii)  statistical parameters calculated for each primary Critical Point in each 
campaign and the overall mean value specifies t he indicator physico -chemical 
pursued at Critical Point. Tables 3.1.E.1 - 3.1.E.3 and charts 3.1.E.1 ð 3.1.E.17. 
presents an overview on the ecological status in terms of physico -chemical 
elements supporting the biological elements, the following observati ons 
resulting in this direction :  

a. from the point of view of the thermal regime and the acidification, the 
quality class is I with mention that, during the monitoring, correlated with 
the hydrological regime (low waters) were registered average temperatures  
of water over 20 0C, which has influenced both the oxygen regime and, in 
particular, that of nutrients . 

b. oxygen regime (concentration and saturation) corresponds to the boundaries 
of class I with the observation that there have been and values above 100  % 
saturation, item that illustrates a potential biologic eutrophication; organic 
loading expressed in CBO5 and CCO-Mn also corresponds to class I-a quality 
but, for CCO-Cr indicator, the values at the all critical points correspond to 
class II quality; accord ingly, from the point of view of the oxygen regime the 
quality class is II . 

c. the nutrients, reported to  the nitrates (NO3
-) and ammonium (NH4

+) also fall 
within class I; but nitrites (NO2

-) and partly NT (total nitrogen) present value 
of quality class II ( CP 01, CP 02, CP 10) and quality class III (CP 04A, CP 04B); 
read in conjunction with observations from (a) and (b), although in terms of 
the concentration of chlorophyll "a" values correspond to the class I of 
quality at all critical points, it highlights  (in NO2

-) a denitrification potential 
reflected especially downstream of the area of study on the trends of water 
eutrophication; on the whole at the nutrients (with some exceptions to CP 
04A, CP 04B) quality class-III.  

d. with respect to salinity, overall quality class is II, are not registered  the 
relevant chemical composition differences between PCs. Specific values 
from chlorides, magnesium and sodium (falling within class II quality) can, 
however, to derive from the higher natural backdrop for these it ems.  

e. tied to specific toxic pollutants of natural origin, except for CP 03A and CP 
03B (quality class II) to other PCs, thanks to the values recorded at cobalt, 
iron and manganese, the overview quality class is III; as to (d), however,  
should bear in mind  the natural background who may be higher, at least at 
the iron and manganese, but there are no historical data in this respect . 
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f.  regarding other relevant chemical indicators also the quality class is III, are 
determinate in this classification the values r ecorded in phenolic index and 
AOX.  

Integrating all the assessments referred to in (a) .... (f), ecological status in terms 
of physico-chemical elements support for the biological elements, is contained in the 
range GOOD to MODERATE, appreciation why enrolls in historical data (T.N.M.N 
international network ð ICPDR). 

 

Table 3.1.E.1  - The mean values of the averages for the period April - August 2011 

Indicator  
Main critical points  Secondary critical points  Old 

Danube 
Historical 

data CP 01 CP 02 CP 10 CP 03A CP 03B CP 04A CP 04B CP 07 

THERMAL REGIME AND ACIDIFICATION 

1.Temperatur e (0C) 21.8 21.9 22.8 18.4 18.7 20.3 19.5 19.6 23.9 13.7 

2. pH 8.01 8.20 8.09 7.41 7.92 7.42 7.37 7.88 7.84 7.98 

OXYGEN REGIME 

1. Dissolved oxygen 8.16 10.86 8.92 8.66 8.70 8.34 8.58 8.77 7.84 8.94 

2. Saturation  (%) 95.6 128 105.4 95 96 95 96 98 94.8 80.25 

3. CBO5 (mgO2/l)  2.7 2.7 2.2 2.2 2.0 1.8 2.2 2.15 2.8 2.05 

4. CCO-Mn (mg O2/l)  3.3 3.3 2.7 2.6 2.5 2.2 2.7 2.6 3.4 3.74 

5. CCO-Cr (mg O2/l)  17.4 16.2 13.6 13.3 12.5 11.2 13.8 13.3 17.2 15.8 

NUTRIENTS 

1. N-NH4 (mg/l)  0.56 0.76 0.51 0.18 0.17 0.21 0.18 0.34 0.19 0.35 

2. N-NO3 (mg/l)  0.47 0.44 0.73 0.44 0.39 0.45 0.52 0.63 0.59 1.69 

3. N-NO2 (mg/l)  0.11 0.12 0.09 0.06 0.08 0.11 0.13 0.03 0.024 0.043 

4. NT (mg/l)  1.43 1.63 1.54 0.75 0.67 0.84 0.87 1.06 0.86 2.12 

5. P-PO4
3- (mg/l)  0.03 0.04 0.05 0.02 0.04 0.06 0.02 0.03 0.03 0.03 

6. PT (mg/l)  0.08 0.09 0.12 0.06 0.11 0.16 0.06 0.087 0.09 0.09 

7. chloropfyll  ăaó 
(Õg/l) 

17.39 14.06 11.93 11.4 10.4 11.5 13.4 13.34 14.11 10.18 

SALINITY 

1. Conductivit y 
(Õs/cm) 

330 342 382 344 346 361 345 368 379 428 

2. Fixed residue 
(mg/l)  

248 257 286 258 250 271 259 276 284 321 

3. Cl- (mg/l)  28.7 27.1 31.2 28.9 28.9 29.0 29.1 28.1 31 33.2 

4. SO4
2- (mg/l)  37.1 37.9 39.02 43.83 43.5 43.0 43.2 42.9 40.6 29.05 

5. Ca2+ (mg/l)  40.6 42 47.5 38.3 37 36 38.2 49.3 50.1 50.47 

6. Mg2+ (mg/l)  14.9 15.1 16.7 16.3 17.9 20.5 17.6 16.8 17 22.9 

7. Na+ (mg/l)  15.6 12.9 17 27.3 28 20.5 26.2 13.2 16.7 20.5 

NATURAL SPECIFIC POLLUTANTS 

1. Cr tot  (Õg/L) 0.95 0.93 2.47 1.64 1.16 1.28 1.07 1.83 1.50 3.15 

2. Cu2+ (Õg/L) 3.73 3.98 6.8 4.32 4.84 5.37 4.58 4.53 4.15 14.2 
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Indicator  
Main critical points  Secondary critical points  Old 

Danube 
Historical 

data CP 01 CP 02 CP 10 CP 03A CP 03B CP 04A CP 04B CP 07 

3. Zn2+ (Õg/L) 0.07 0.10 0.29 0.06 0.25 0.26 0.14 0.06 0.06 34.2 

4. As (Õg/L) 0.79 0.76 0.95 0.83 0.93 0.87 0.88 0.81 0.80 0.82 

5. Ba2+ (mg/ l)  0.044 0.045 0.05 0.04 0.04 0.04 0.04 0.05 0.05 0.04 

6. Se4+ (Õg/L) 0.060 0.075 0.077 0.070 0.080 0.070 0.090 0.072 0.080 0.070 

7. Co3+ (Õg/L) 25.85 32.51 27.29 31.73 33.37 23.39 29.52 27.31 46.34 - 

8. Pb2+ (Õg/L) 1.33 2.41 2.12 0.47 4.85 0.90 2.26 2.69 1.62 7.2 

9. Cd2+ (Õg/L) 0.35 0.18 0.18 <0.12 <0.12 0.22 <0.12 0.16 0.93 0.97 

10. Fetot  (mg/l)  0.76 0.75 2.62 0.51 0.49 1.68 0.44 1.33 0.78 0.72 

11. Hg (Õg/L) 0.02 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.11 

12. Mntot  (mg/l)  0.01 0.01 0.04 0.02 0.05 0.05 0.07 <0.002 <0.002 0.12 

13. Ni2+ (Õg/L) 2.95 3.49 5.33 1.95 2.82 2.34 2.32 2.57 1.42 4.94 

OTHER INDICATORS 

1. Phenolic index 
(Õg/L) 

22.8 12.0 10.8 17.0 15.0 14.5 15.4 13.5 8.2 7.5 

2. Anionic detergents 
(Õg/L) 

6.65 11.0 20.0 9.1 8.1 9.1 8.1 17.0 12.7 9.4 

3. AOX (Õg/L) 14.4 17.0 13.5 15.7 16.6 14.8 15.7 15.5 15.8 17.25 

 
NOTE: 
Sld ð below detection limit  
L.D Hg = 0,01 Õg/l 
L.D Pb = 0,31 Õg/l 
L.D Cd = 0,12 Õg/l 
L.D Zn = 0,058 mg/l  
L.D Fe = 0,055 mg/l  
L.D Mn = 0,002 mg/l 
The historical data re fers to the TNMN ð ICPDR (2001-2009) average for the sections Chiciu Silistra 
and Reni.  

 

The diagram 3.1.E.1  - Water ð Oxygen regime  
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The diagram 3.1.E.2  - Water ð Nutrients   
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The diagram 3.1.E.3  - Water ð Salinity  
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The diagram 3.1.E.4  - Water ð Other relevant chemical indicators  
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Table 3.1.E.2  - Water ð Natural specific pollutants  

Pollutants 
Main critical points  Secondary critical points  Old 

Danube CP 01 CP 02 CP 10 CP 03A CP 03B CP 04A CP 04B CP 07 

Total Cr I-a I-a I-a I-a I-a I-a I-a I-a I-a 

Cu I-a I-a I-a I-a I-a I-a I-a I-a I-a 

Zn I-a III-a III-a I-a III-a III-a III-a I-a I-a 

As I-a I-a I-a I-a I-a I-a I-a I-a I-a 

Ba I-a I-a II-a I-a I-a I-a I-a III-a II-a 

Se I-a I-a I-a I-a I-a I-a I-a I-a I-a 

Co a-III-a a-III-a a-III-a a-III-a a-III-a a-III-a a-III-a a-III-a a-III-a 

Pb I-a II-a II-a I-a III-a I-a III-a III-a I-a 

Cd II-a II-a II-a I-a I-a I-a I-a III-a III-a 

Fe total  a-III-a a-III-a a-III-a a-III-a a-III-a a-III-a a-III-a a-III-a a-III-a 

Hg I-a I-a I-a I-a I-a I-a I-a I-a I-a 

Mn total  II-a II-a II-a I-a III-a I-a III-a I-a I-a 

Ni I-a II-a II-a I-a I-a I-a I-a I-a I-a 

 

PC 04B 

AOX 

II-a 

Detergen?i  

anionici  

I-a 

Index  fenolic  

III-a 

PC 07 

Index  fenolic  

III-a 

Detergen?i  

anionici  

I-a 

AOX 
II-a 

DunŁrea Veche 

AOX 
II-a 

Detergen?i  

anionici  

I-a 

Index  fenolic  

III-a 



 
 
 
 

 

Project: MONITORING OF ENVIRONMENTAL IMPACT OF THE WORKS FOR IMPROVEMENT OF NAVIGATION CONDITIONS ON THE 
DANUBE BETWEEN CŉLŉRAĿI AND BRŉILA, km 375 and km 175 
PHASE I 

REPORT ON PRECONSTRUCTION PHASE 
 

 
 

Consortium of INCDPM Bucharest 145 

 

The diagram 3.1.E.5 - Water ð Natural specific pollutants - Cr 

 

 

The diagram 3.1.E.6  - Water ð Natural specific pollutants - Cu 
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The diagram 3.1.E.7  - Water ð Natural specific pollutants ð Zn 

 

 

The diagram 3.1.E.8  - Water ð Natural specific pollutants - As 
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The diagram 3.1.E.9  - Water ð Natural specific pollutants - Ba 

 

 

The diagram 3.1.E.10  - Water ð Natural specific pollutants - Se 
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The diagram 3.1.E.11  - Water ð Natural specific pollutants - Co 

 

 

The diagram 3.1.E.12  - Water ð Natural specific pollutants - Pb 
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The diagram 3.1.E.13  - Waterð Natural specific pollutants - Cd 

 

 

The diagram 3.1. E.14 - Water ð Natural specific pollutants - Fe 
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The diagram 3.1.E.15  - Water ð Natural specific pollutants - Hg 

 

 

The diagram 3.1.E.16  - Water ð Natural specific pollutants - Mn 
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The diagram 3.1.E.17  - Waterð Natural specific pollutants - Ni 

 
NOTE: 09 is refer to Old Danube  

 

Table 3.1.E.3  - Water ð Ecological status - overview  
(physico -chemical elements support for the biological elements ) 

Indicator 
de calitate  

Puncte Critice Principale  Puncte Critice Secundare  DunŊrea 
veche 

Date 
istorice  PC 01 PC 02 PC 10 PC 03A PC 03B PC 04A PC 04B PC 07 

Regim termic 
ŀi acidifiere 

Nu se 
normeazŊ 

Nu se 
normeazŊ 

Nu se 
normeazŊ 

Nu se 
normeazŊ 

Nu se 
normeazŊ 

Nu se 
normeazŊ 

Nu se 
normeazŊ 

Nu se 
normeazŊ 

Nu se 
normeazŊ 

Nu se 
normeazŊ 

Regimul 
oxigenului 

a-II-a 
(CCO-Cr) 

a-II-a 
(CCO-Cr) 

a-II-a 
(CCO-Cr) 

a-II-a 
(CCO-Cr) 

a-II-a 
(CCO-Cr) 

a-II-a 
(CCO-Cr) 

a-II-a 
(CCO-Cr) 

a-II-a 
(CCO-Cr) 

a-II-a 
(CCO-Cr) 

a-II-a 
(CCO-Cr) 

Nutrienʁi 
III-a  

(NH4, NO2) 
III-a  

(NH4, NO2) 
III-a  

(NH4, NO2) 
III-a  

(NH4, NO2) 
III-a  

(NH4, NO2) 
III-a  

(NH4, NO2) 
III-a  

(NH4, NO2) 
III-a  

(NH4, NO2) 
III-a  

(NH4, NO2) 
III-a  

(NH4, NO2) 

Salinitate  
II-a  

(Cl+, Mg2+) 
II-a  

(Cl+, Mg2+) 
II-a  

(Cl+, Mg2+) 
II-a  

(Cl+, Mg2+) 
II-a  

(Cl+, Mg2+) 
II-a  

(Cl+, Mg2+) 
II-a  

(Cl+, Mg2+) 
II-a  

(Cl+, Mg2+) 
II-a  

(Cl+, Mg2+) 
II-a  

(Cl+, Mg2+) 

Poluanʁi 
toxici 

specifici de 
origine 
naturalŊ 

III-a (Co3+) III-a (Co3+) III-a (Co3+) III-a (Co3+) III-a (Co3+) III-a (Co3+) III-a (Co3+) III-a (Co3+) III-a (Co3+) III-a (Co3+) 

Alʁi 
indicatori 
chimici 
relevanʁi 

III-a 
(fenoli, 

AOX) 

III-a 
(fenoli, 

AOX) 

III-a 
(fenoli, 

AOX) 

III-a 
(fenoli, 

AOX) 

III-a 
(fenoli, 

AOX) 

III-a 
(fenoli, 

AOX) 

III-a 
(fenoli, 

AOX) 

III-a 
(fenoli, 

AOX) 

III-a 
(fenoli, 

AOX) 

III-a 
(fenoli, 

AOX) 

Stare de 
ansamblu 

bunŊ/ 
moderatŊ 

bunŊ/ 
moderatŊ 

bunŊ/ 
moderatŊ 

bunŊ/ 
moderatŊ 

bunŊ/ 
moderatŊ 

bunŊ/ 
moderatŊ 

bunŊ/ 
moderatŊ 

bunŊ/ 
moderatŊ 

bunŊ/ 
moderatŊ 

bunŊ/ 
moderatŊ 
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B. Chemical status 

 

As a result of the provisions of the Government Decision 1038 / December 2010 
which transposing Directive 2008/105/EC which amended the Water Framework Directive 
(2000/ 60/EC) with regard to chemicals hazardous / dangerous priority during April -August 
2011 have been conducted and analyses related to heavy metals dangerous/hazardous 
priority (Pb, Cd, Hg, Ni). The following clarifications should be made in this direction :  

ü For the above mentioned metals the chemical status has been established on 
the basis of the concentration of the dissolved fraction (the average value in 
the period April -August 2011); 

ü Maximum allowable Values relate for nickel and lead to annual average, while 
at Hg and Cd are given both annual average and CMA (maximum permissible 
concentration); because the monitoring interval refers only to 4 months, in the 
evaluation were only considered CMA appropriate to arithmetic average;  

ü For Cd the values are diffe rentiated based on the hardness of the water, in 
ratings considering the medium hardness of the water of the Danube . 

ü The chemical status, unlike the ecological state has only two classes: GOOD or 
BAD, and it highlights a potential short -term ecotoxicologic al.  

 

In order to establish the chemical status of bodies of water, has been taken into 
account and Order 161/2006, which lays down quality standards for analysed indicators, 
but values refer to total concentration, unlike GD 1038/2010 where quality standa rds 
refer to the concentration of dissolved substances (for substances priority /priority 
hazardous).  

In the evaluations could not considered the specific natural fund of the Danube, at 
the metals analy sed, because there are no historical data in this res pect; it is 
emphasized, however, that from the point of view of concentration, for other rivers they 
fall in the range of 10-15 %.  

 

Table 3.1.E.4 - Water ð Chemical status ð according to HG 1038/2010  

Indicator 
/limit  

Main critical points  Secondary critica l points  Old 
Danube 

Historic
al data  CP 01 CP 02 CP 10 CP 03A CP 03B CP 04A CP 04B CP 07 

Pb diz/7 .2 Õg/l 0.58 0.75 0.7 <0.31 0.42 0.45 0.72 0.81 1 1.56 

Cd diz /0 .15 
Õg/l (medium 

hardness) 
0.2 0.16 0.17 0.12 0.12 0.12 0.12 0.12 0.3 0.24 

Hg diz /0 .07 
Õg/l 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.052 

Ni diz /20 Õg/l 1.64 1.87 1.77 1.44 1.5 1.26 1.14 1.44 1.76 2.46 

State / CP POOR POOR POOR GOOD GOOD GOOD GOOD GOOD POOR GOOD 

State of 
ensemble 

POOR 
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Table 3.1.E.5  - Water ð Chemical status - according to Order 161/2006  

Indicator  
/limit  

Main critical points  Secondary critical points  Old 
Danube CP 01 CP 02 CP 10 CP 03A CP 03B CP 04A CP 04B CP 07 

Cr /  
2.5 (Õg/l) 

0.95 0.93 2.47 1.64 1.16 1.28 1.07 1.83 1.50 

Cu / 
1.3 (Õg/l) 

3.73 3.98 6.38 4.32 4.84 5.37 4.58 4.53 4.15 

A s / 
7.2(Õg/l) 

0.79 0.76 0.95 0.83 0.93 0.87 0.88 0.81 0.80 

Ba/ 
0.2 (mg/l ) 

0.044 0.045 0.05 0.04 0.04 0.04 0.04 0.05 0.05 

Se/ 
0.07 (Õg/l) 

0.06 0.075 0.077 0.070 0.08 0.07 0.09 0.072 0.08 

Co/ 
0.7 (Õg/l) 

25.85 32.51 27.29 31.73 33.37 23.39 29.52 27.31 46.34 

Pb/ 
1.7 (Õg/l l)  

1.33 2.41 2.12 0.47 4.85 0.90 2.26 2.69 1.62 

Cd / 
1 (Õg/l) 

0.35 0.18 0.18 <0.12 <0.12 0.22 <0.12 0.16 0.93 

Hg / 
1 (Õg/l) 

0.02 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Ni/  
1.3 (Õg/l) 

2.95 3.49 5.33 1.95 2.82 2.34 2.32 2.57 1.42 

State  / CP POOR POOR POOR POOR POOR POOR POOR POOR POOR 

State of 
ensemble  

POOR 

 

Table 3.1.E.4 presents an overview of chemical status (ac cording to GD 1038/2010) 
of the water, to all PCs, statistical parameters for each C P and for each primary 
campaign being presented in the annex. The following elements are related with the 
analysis of data analytical measurements : 

a) Regarding the lead the r ange of average concentrations is less than 0.31 Õg/l 
(sld CP 03A) and 1.00 Õg/l (CP 09); the overall chemical status is good; 

b) In the case of cadmium for Critical Points  01, 02 ,10 and 09, values observed 
exceed quality standards obtaining a poor chemical status, while CP -03A, 03B, 
04A, 04B the chemical status is good;  

c) In the case of mercury the average values of dissolved fraction concentration 
are below the limit of detection (sld -0.01 µg/l) illustrating a good chemical 
status in all Critical Points ; 

d) For nickel the variation range lies within 1.14 Õg/l (CP 04B) ð 1,87 Õg/l (CP 02) 
being below 20 µg/l, the ch emical status being good in all Critical Point;  

e) ExistŊ o bunŊ concordanʁŊ a valorilor mŊsurate ´n perioada aprilie-august 2011 
cu cele corespunzŊtoare datelor istorice (TNMN ð ICPDR).  












































































































































































































































































































































































































































































































































































