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ABBREVIATIONGACRONYMS

Amp-hr Amper hour

As Arsenic

ASL Above sea level

B Boron

Ca Calcium

Cd Cadmium

a Chloride

Cu Copper

CWME Country Water Management Expert
DO Dissloved oxygen

E East coordinate

EC Electric conductivity

EPA Environmental Protection Agency
EU European Union

F Fluorine

Fe Iron

GIS Geographic information system
GPS Global positioning system

HCQ Hydrocarbonate

Hg Mercury

JFS Joint field survey

K Potassium

KE Key expert

MAC Maximum allowableconcentration
Mg Magnesium

mg/I Milligramme per litre

N North coordinate

Na Sodium

NH, Ammonium

NG Nitrite

NG Nitrate

Pb Lead

PCE Tetrachloroethylene

PVC Polyvinylchloride

QA/QC Quiality assurance/Quality control
Se Selenium

SQ Sulphate

Sr Strontium

TCE Trichloroethylene

TDS Total dissolved solids

TOC Total organic carbon

WFD Water Framework Directive
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INTRODUCTION

Results ofthe Project activity 2.4.2 on groundwater joint field surveys (further JFS) are
presented in this report.

Thepurpose of the JFS was tviold:

a) To fill in data gaps on groundwater quality;

b) To train local experts to perform WFD compliant groundwater monitoring using
rpodgrn monitoring equipment. In this respect JFS was ql§o contributipg to
UKSCFal ™oowsesin WFEINIYALYE AT/ 0O Y2 Y AUZ2ZNAY IE D

The JFS included surveying, monitoring, sampling, equipment programming, reading and
calibration. Field measurements and sample collection, preservation and transportation
procedures utilised during survey work were dde demonstrate QA/QC requirements

and application of new field equipment. Samplers were trained to ensure that
appropriate field sheets were completed and contained all relevant field observations
and measurements.

This report is prepared by BernardasuRstys, Key Expert 5 on groundwater.GIS maps in
the report are compiled by the local GIS experts: Aram Gevorgyan (Armenia), Giorgi
Mikeladze (Georgia), VafadimayiloyAzerbaijan), Oleg Bogdevich (Moldova), Aleksey
Ischuk (Ukraine) and Aliaksandr PaklaaniBelarus).
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1. COMMONINFORMATION

Groundwater joint field survey and training were provided in the following pilot river
basins:

Armenia AkhuryanMetsamor;

Azerbaijan right tributaries of Kura river: Ganja, Agstafa, Shamkir and Tovuz (Central
Kuraarea) ;

Georgia ChorokhiAdjaristskali ;
Republic of Moldova Prut;
Ukraine¢ Upper Dniepr;
Ukraine¢ Prut basin;

Belarusg Upper Dniepr.

1.1 Time tableof joint field surveys

The field surveys were undertaken:

In Armenia:8-13 April, 2013;

In Georgial5-20 April, 2013;

In Azerbaijan20-26 April, 2013;

In Moldova: 14-18 May, 2013;

In Ukraine, Upper Dniepr basir20-24 May, 2013;
In Ukraine, Prut basin10-14 June, 2013 and

In Belarus, Upper Dniepr basig-13 July, 2013.

Three groundwater experts from each project country have been trained on WFD

compliant groundwater monitoring. Additionally chemists in Armenia, Georgia and

Ukraine have fully participated in the training programme as well as CWMEsfrom all
project countries. Tatlly 30 people have been trained: 5 participants from Georgia, 5

from Armenia, 4 from Azerbaijan, 4 participants from Moldova, 7 experts from Ukraine
and5 from Belarus.
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1.2 Trained local experts
Armenia:
1. HarutyunYeremyartlydrogeological Monitoring Centr®inistry of Nature
Protection;
2. Vahe Sargsyamrjydrogeological Monitoring Centre, Ministry of Nature
Protection;
3. Armine Hakobyarklydrogeological Monitoring Centre, Ministry of Nature
Protection;
4. Vahagn Minasyan, Environmental Impact Monitoring Cemiti@jstry of Nature
Protection;
5. Vahagn Tonoyan, Country water management expert.
Georgia:
1. Merab Gaprindashvili, Department of Geological Hazards Management, National
Environmental Agency, Ministry of Environmental Protection;
2. Giorgi Gaprindashvili, Departmeot Geological Hazards Management, National
Environmental Agency, Ministry of Environmental Protection;
3. OmarGogrichianiDepartment of Geological Hazards Management, National
Environmental Agency, Ministry of Environmental Protection;
4. Levan PapachashviNational Environmental Agency, Ministry of Environmental
Protection;
5. Zurab Jincharadze, Deputy Team Leader ar2d KE
Azerbaijan:
1. Pasha Kerimow;omplex Hydrogeological Expedition, Ministry of Ecology and
Natural Resources;
2. Rasim MamedovComplex Hydrogeotpcal Expedition, Ministry of Ecology and
Natural Resources;
3. Fachradin Suleymano€omplex Hydrogeological Expedition, Ministry of Ecology
and Natural Resources;
4. Rustam Rajabov, Country water management expert.
Moldova:

1. Victor Zheliapowydrogeological Expedition of Moldova, Ministry of Ecology and

Natural Resources
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2. Boris Yurchukigency for Geology and Mineral Resources, Ministry of Ecology and
Natural Resources

3. Oleg Bogdevichpstitute of Geology and Seismology, Academy of Scieafces
Moldovg

4. Victor Buzhak, Country water management expert.

Ukraine:

1. Vera Emeljanova&enter forGeological, hydrogeological asdvironmental
research of theState EnterpriseUkrainianGeological Compatyf the State
Serviceof Geology andnineral reourcesof Ukraine;

2. Jurij NikitashCenter forGeological, hydrogeological aedvironmental research
of the State EnterpriseUkrainianGeological Compatyf the State Servicef
Geology andnineral resourcesf Ukraine

3. Larisa Lukasl@enter forGeological, hydrogeological aedvironmental
research of theState EnterpriseUkrainianGeological Compatiyf the State
Serviceof Geology andnineral resourcesf Ukraine

4. Natalja Zakorchevna, Country water management expert;

5. Natalja Pyshnaja, State /5 NLINRA &4 S 'tiobtise SBtaty Fedvindf Geology
andmineral resourcesf Ukraine Kiev;

6. Taras Shevchenk@enter forGeological, hydrogeological aedvironmental
research of theState EnterpriseUkrainianGeological Compatiyf the State
Serviceof Geology andnineral resourcesf Ukraine, Chernivtsy;

7. Aleksandr Mordasov, Dniest&rut Basin Water Recourses Authority of the
Ukrainian Water Agency, Chernivtsy.

Belarus:

1.1. ht3aF 1 ayA20Fs {GFrGS 9YGSNILINAAS d. 9[ b
and Environmental Protection;

1.2. Vasilij Pashkevich, Institufer nature management, National Academy of
sciences;

13L32NJ A0Sy {G10GS 9YyGSNILINAAS G. 9 bLLDwLE
Environmental Protection;

1.4. Igor TischikoviRepublican center of the raation control and
environmental monitoring, Ministry of Natural Resources and Environmental
Protection;

1.5. Aleksandr Stankevich, Country water management expert.
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1.3 Rented equipment

Groundwater monitoring equipment in the project countries is outdateccompletely missing
(e.g. in Georgia). Therefore modern groundwater monitoring equipment has been rented and
used fordata collection and training of local experts.Equipment will be further used by local
hydrogeologists for groundwater monitoring in theirspective countries.

The following field equipment has been rented by the Project for the groundwater field surveys:

Name of groundwater equipment Picture of the item

Groundwater level, temperature and
conductivity meter

Groundwaterlevel and temperature
meter

Atmospheric pressure meter
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Name of groundwater equipment Picture of the item

Direct read cable assembly for the
loggers

Dataloader for reading and storing of]
data from the loggers

Optical Reader (USB) for the
programming of loggers
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Name of groundwater equipment Picture of the item

Stainless steddailer for groundwater
sampling : 3

Water Level Meter, 100m (laser
marked)

WaSPP5 pump for purging
monitoringwells

pH-temperature meter
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Name of groundwater equipment Picture of the item

Electric conductivity/Total dissolved
solids (EC/TDS) meter

1.4 Materials

The following materials have been purchased by the CWMESs before the field trip:

1 Plastic sheets 2m x 2m (2 pieces) for protection of field equipment from pollution
with soill;

1 Plastic bucket¢ volume 10 12 | for measuring well yield, purged groundwater

volume and field parameters;

Disposable rubber glovesl0 pairs for sampling;

Rope for sampling bailenylon, 68 mm diametre, 30 m long;

Plastic tubefor WaSP pump to lift groundwater from the wellO mm inner

diameter, 30 m long;

12V, ~40 Amyhr batteryfor WaSP pump;

Charger for the battery.

= =4 -4

il
T

Detailed topographic maps of pilot basinshave been usedfor orientation during the
sampling trip.

Before the fieldtrip the following sampling containers and materials have been
obtainedfrom the labs:

1-1,5literbottles (plastic or PVC)for main cations and anig6 units;

250-500 ml bottles (plastic orPVC) for trace elemenunits;

2 -5 liter glass bottles for chlesrganics from Armenian, Belarus and Moldovian labs;
Nitric acid for preservation of sgotes for metals;

Pippette for preservation of samples with NHO3;

Cooling boxesg 2 boxes withcooling elements in each box (CWMEs in some
countries, e.g. Ukraine have purchased cooling boxes and elements);

1 Adhessive lables for the sampling bottles.

= =4 4 -4 -8 9

From the QA/QC point of view groundwater samples shall be delivered to the lab the
same day. This was not physically possible in in all pilot basins due to long distances
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between the lab and pilot basin, but it was done at the end of each day in Georgia,
ChorokhiAdjaristskali and partly in Ukraine and Belarus.

15 Field groundwater sampling

Some chemical parameters (pH, temperature, electric conductivity, total dissolved solids
and in some countrieg dissolved oxygen) have been measured in the field at the
sampling point. Field sheets have beprepared before the JFS and used duringthe field
work (see below). Before the samling trip field manual was also prepared with
description of sampling and well purging procedures, QA/QC requirements and safety
issues.

1.6. Chemical analyses performed in the labs

20-21 groundwater points (monitoring and exploitation wells and springs) have been
visited and sampled in each pilot basin. Observation wells were purged with WaSP pump
before sampling and exploitation wells with vking pumps were sampled. Well purging
procedure is described in the Field work manual. Coordinates of sampling points were
fixed with the GPS MAPS 62sc device.In each pilot basii 2ZPoundwater samples
have been collected for the laboratory analysest@din cations and anions and trace
elements. Samples were stored in cooling boxes and transported to the lab either the
same day (Georgia and partly Ukraine and Belarus) or after two days (other pilot basins).
In Armenia, Moldova and Belarus chtinganic compounds (TCE and PCE) were
additionally analysed. Chemicalinformation will be used for filling in groundwater data
gaps and for futher characterisation and classification of groundwater bodies.

For the assessment of groundwater chemical status EuropeahNational Drinking
Water Quality Standards will be used. For groundwater bodies being at risk of not
acheiving good status, threshold values will be established at the later stage of the
Project (next reporting period).

The following chemical componertiave been analysed in the labs:

Main cations and anionsNd, K, C&", Md™*, NH*,SQ%, HC@, @, NQ' NG’ ,NH,, F,

Fe, hardness, dry residue, total mineralisation,total organic carbon,permanganate index,
dissolved oxygen, specific conductivity, pH;

Trace elementsArsenic (As), Cadmium (Cd), Lead (Pb), Mercury (Hg), Boron (B), Copper
(Cu, in Georgia only), Strontium (Sr) and Selenium igB&)oldova only;
ChlororganicsTrichloroethylene (PCE) and tetrachloroethylene (TCE) have been
analysed in Armania, Moldovaand Belarus.

1.7 Groundwater field sampling sheet

Sampling point name and No.

Date and time of sampling

Geological index

Sampling point: Well Spring

River basin name
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Weather conditions Sunny| Cloudy Windy Raining | Foggy
Sampling point coordinates:

N

E

Altitude

Water quality parameters (field measurements) and groundwater level

Temperature,’C

pH

/| 2y RdzOG A OAG e =

TDS, mg/l

Well depth, m

Water level, m

Samples collected for: Main cations and anions| Trace elements

{ I YL SNWa yIYS

SAMPLE CHAIN OF CUSTOBamples relinquished by: on (date):
(time):

Samples received by: on (date): at

(time):
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2. RESULTS GROUNDWATER JOINELR SURVEYS

2.1 ARMENIA

Current situation

70 groundwater monitoring stations are observed since
2009bytheHydrogeologicalMonitoring Centre, Ministry of Nature Protection, Republic of
Armeniaat the national scale. Hydrogeological monitoring includes measurements of
water level (pressure), as well as water temperature in springs and wells. Local
observers collect information on water levels and temperature 6 times and monthand
send that informéion to Yerevan on a monthly baggroundwater samples are
collected by the specialists dflydrogeology Monitoring Centiemm 23 observation
wells and 47 spring€xisting monitoring national network covers only small part of the
pilot basin. Observationdyeholes are located in the Southern part of Metsamor river.
Hydrogeological Monitoring Centlees not have pumps for purging wells and samples
are collected from unpurged wellS§tagnant water from wellcasing does not represent
real quality of the aquifer Groundwater monitoring equipment (meters, bailers) are
outdated Groundwater levels are measured by smiinufactured mechanical cable
meters and samples collected by the iron bailers. Groundwater monitoring in Armenia
does not comply with the WFD requiments.Some of existing monitoring wells can be
used for surveillance monitoring and some exploitation wells and well fields could serve
as operational monitoring points. Some changes in national legislation have to be made
to authorise water supply coompéas to conduct groundwater monitoring.

In order to comply with EU requirements new observation wells need to be installed in
the groundwater bodies which are not monitored at the moment. Groundwater
monitoring programme for the pilot basin will beproposedhe next Project phases.

Results of JFS

13 groundwater bodies have been preliminary delineated in Akhulatsamor pilot

basin of Armenia. (see Figure 1). During the JFS groundwater samples have been
collected from all water bodies: 18 groundwater ales have been collected from the
water bodies that are not monitored by the HydrogeologicalMonitoring Center and 2
sampling points coincided with the national monitoring network. National observation
wells have been purged with WaSP pump removikgvdlumes of stagnant water from

well casing before collecting groundwater samples.

Besides2 monitoring wells, 12 exploitation wells and 6 springshave been sampled (figure
1). Exploitation wells from beer, milk, sugar,machineryproduction and metal grinding
factories were sampled for heavy metals and organic compounds.
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One electronic water level and temperature meter was-pregrammed and installed
into abandoned exploitation well of beer factory. The main reason for selection ofthis
well was safety of momiring equipment. The well is located on the fenced and guarded
territory of the factory therefore there are little chances that monitoring equipment will
be destroyed. Reading of electronic devise is planned in Septe@tmber2013
together with the KES.

Local hydrogeologists from the Hydrogeology Monitoring Center were trained to
programme electronic meters and it is expected that they will install the second device
in another safe well.

&

Local hydrogeologists have been trained by the KE5 to progranmentatic water level
meters

Sampling point coordinates were fixed with the GPS62sc deviceand important field
parameters (pH, temperature, electric conductivity, dissolved oxygen and total dissolved
solids) were measured by the chemist Vahagn Minasyan fhenEnvironmentalmpact
Monitoring Centre at the sampling point with the field lab. Results of field
measurements are presented in the table 1 below. In table 1 and further in other tables
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concentrations of chemical components that exceed maximum allGvedncentration
(MAC) for groundwater are highlighted in yellow.

Groundwater Monitoring in Akhuryan Basin District

Legend
D Akhuryan Basin Management Area

@ Towns

River network

- Lakes and Reservoirs

m Water Body at Risk

Monitoring

‘ Groundwater reference monitoring network
of Hydrogeological Monitoring Center

. Groundwater monitoring by EPIRB Project

. Mpnitorin_g b_y EPIRB Project at.the Iocapion_s coincided
with monitoring of Hydrogeological Monitoring Center
Type of Groundwater Body
Alluvial-prolluvial and lake-river formations (boulders, pebbles, gravel, sand with clay and loam interlayers)
- Elluvial-delluvial and lake-river aquifers (gravel, sand with clay and loam interlayers, debris material)
Volcanic aquifers (dacites, andesites, basaltic andesites, tuffs)
:] Volcanogenic-sedimentary low capacity aquifers (sandstones, siltstones, tuff-sandstones, tuff-breccia)
- Sedimentary carbonatic aquifers (limestones, marls and sandstones with interlayers of volcanogenic rocks)
[:] Volcanic lavas and elluvial-delluvial deposits (debris material, tuffs, tuff-breccia, basaltic andesites)

- Mineral water deposits
Environmental Protection of
International River Basins Project
P bumen
oo s it

0 5 10 20 30 40 The Project s funded by A project emplemented by a Consortum

T — T the European Unon led by Hulls & Co Human Dynamics KG
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Figure 1. Location of groundwater sampling points in Akhuiylatsamor river basins, Armenia.
Map prepared by Aram Gevorgydanvironmental Policy Analysis NGO.
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Table 1. Results of field measurements at the groundwater sampling poAkbiryan RB

Sampling| Time | Sampling Location Sampling point coordinates Water quality parameters
date point
No. N E Elevation, | Tempera pH Conduc O O.saturati TDS,
ASL,m | ture°C tivity, | concentra on, % g/l
k a k ¢ tion, mg/l
08/04/13 | 14:45 No.1ls* Avan 41°01 06.6' | 43’5325.0r 2000 5.64 6.97 81 6.57 52.9 0.053
08/04/13 | 15:25 | No.2w* Zuygaghbyur | 41°0201.4° | 43°5159.3 1989 5.34 5.67 71 8.37 66.3 0.046
08/04/13 | 15:40 No.3s Ashotsq 41°0289.3 | 43°5128.5 1980 6.83 6.79 283 6.72 55.1 0.184
08/04/13 | 16:00 No.4w Avan 40°5945.0' | 43°5319.4 2009 12.19 7.45 2425 2.01 19.3 1.576
08/04/13 | 17:00 No.5s Pograshen 40°5347.1" | 43°5217.9 1911 9.4 7.49 306 6.92 60.5 -
09/04/13 | 11:40 No.6s Gyumri 40°4753.1" | 43°4948.0r 1535 10.41 8.12 576 6.85 61.4 0.374
09/04/13 | 12:50 No.7w Gyumri 40°4537.3 | 43°5019.2 1526 11.4 7.63 1335 5.95 54.5 0.868
09/04/13 | 14:00 No.8w Gyumri 40°4534.1" | 43°5014.0r 1545 13.89 8.37 1611 3.86 37.0 1.047
09/04/13 | 15:00 No.9w Gyumri 40°4539.0' | 43°5028.4 1538 10.84 7.68 901 3.73 33.8 0.585
09/04/13 | 15:45 | No.10w | Gyumri airport | 40°4432.2' | 43°5707.9 1522 11.64 7.52 389 1.08 10.0 0.253
09/04/13 | 18:05 | No.llw Gyumri 40°4808.2' | 43°4957.1 1564 9.52 7.53 498 5.85 57.0 -
10/04/13 | 11:30 | No.12w Gyumri 40°4814.3 | 43’5114.5 1573 6.55 7.23 734 41 33.4 0.477
10/04/13 | 12:45 | No.13w Sugar factory | 40°4540.5° | 43°5300.0° 1541 11.73 7.38 714 4.31 39.8 0.464
10/04/13 | 14:50 No.14s Mastara 40°2800.7' | 43°5556.8' 1998 7.58 7.39 181 6.73 56 0.118
10/04/13 | 17:00 No.15s Vosketas - - - 6.35 7.45 185 8.13 65.8 0.121
10/04/13 | 19:00 | No.16w Dalarik 40°1323.0' | 43’5132.5 1037 16.77 6.71 1606 6.04 62.3 1.055
11/04/13 | 11:30 | No.17w | Hoktemberyan| 40°0923.3 | 44°0221.7 874 15.98 8.14 1611 6.00 60.8 1.047
11/04/13 | 12:20 | No.18w | Hoktemberyan| 40°0825.0' | 44°0311.1' 868 15.26 7.88 1416 4.92 49.5 0.920
11/04/13 | 14:00 | No.19w Aknashen 40°0544.0' | 44°1553.5' 845 14.41 7.3 1107 0.61 5.8 0.720
11/04/13 | 15.00 [ No.20w Aknashen 40°0537.6' | 44°1642.2 846 13.96 7.44 1015 4.2 41.2 0.664

* S spring;* Wwell; TDSotal dissolved solids

According to the results tield measurement®tal dissolved solids iwater sample No 4 (Avan flowing well)exceeded 1 g/l which is the norm for drinking
water in Europe. Inother 3 wells (Gyumry, Dalarik and Hoktemberyan)TDS wasonly slightly above 1 gl/l.

20 groundwater samples have been collected and transported into labgrédo chemical analyses. Samples for main cations and anions were collected
into disposable 1 L PVC bottles and samples for trace eleArntS00m| PVC botles. Samples for metals were preserved with nitric acid. Water samples
for chlororganic compound§PCE and TCE) have been collected into 2 L glass bottles.Water samples were transported to the Etvobtiraental

Impact Monitoring Centre at the Armenian Ministry of Nature Protedgtidhe cooling boxes. Results of laboratory analyses are predemtide table 2.
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Table 2. Results of chemical analyses of groundwater samples, in mg/I

Sampl| Temp DO pH Specific Dry TOC | Mineralis | NH4 | NO3 | NO2 F Cl S04 HCO3 | CO3| Hard Na K, Ca Mg,
e °C conductivi | residue mg/Il ation ness
No. ty Mg-
eq/l
1 564 | 6,57 | 7,00 81,00 36,04 39,70 52,65 | 0,07 | 086 | 000 | 008 | 1,39 1,68 | 4577 | 000 | 034 | 428 | 035 | 358 1,88
2 534 | 837 | 567 71,00 38,28 | 28,60 46,15 | 0,07 | 081 | 000 | po8 | 1,331 133 | 4577 | 000 | 040 | 556 | 048 | 472 2,00
3 683 | 672 | 679 283,00 118,44 | 27,00 | 18395 | 010 | 561 | 000 | 011 | 14,07 | 10,91 | 103,73 | 000 | 150 | 10,42 | 7,0 | 15,06 | 9,00
4 12,19 2,01 | 745 | 242500 | 75949 | >200 | 1061.53*| o068 | 0,30 | 0.00 | 060 | 16,42 | 3559 | 604,10 | 0,00 | 19,02 | 110,23 | 7,08 | 149,74 | 138,37
5 940 | 692 | 749 306,00 149,93 | 76,70 | 19890 | 0,06 | 053 | 0.00 | 015 | 1,83 927 | 170,86 | 000 | 226 | 952 | 0,16 | 41,40 | 2,33
6 1041 | 685 | 812 576,00 310,36 | 74,00 | 374,40 | 010 | 847 | 0,00 | 105 | 14,16 | 37,02 | 33561 | 000 | 201 | 5537 | 1,31 | 26,31 | 8,38
7 11,40 | 595 | 7,63 | 133500 | 631,72 | 83,20 | 828.51* | 0,12 | 23,05| 0,00 | 208 | 3393 | 207,55 | 39358 | 0,00 | 253 | 149,37 | 240 | 2837 | 13,32
8 1389 | 386 | 837 | 1611,00 | 81515 | 100,00 | 104715 | 0,25 | 17,45| 000 | 145 | 62,65 | 232,79 | 552,23 | 0,00 | 378 | 177,18 | 3,05 | 44,87 | 18,50
9 1084 | 3,73 | 7,68 901,00 444,02 | 8840 | 58565 | 0,12 | 645 | 000 | 198 | 11,91 | 118,69 | 33561 | 0,00 | 183 | 11252 | 2,09 | 2264 | 8,36
10 | 1164| 1,08 | 7,52 389,0 196,19 | 56,00 | 25285 | 023 | 0,01 | 0.00 | 017 | 6,80 | 18,80 | 201,37 | 300 | 033 | 5851 | 2,85 | 4,03 1,51
11 952 | 585 | 7,53 498,0 216,89 | 4540 | 323,70 | 016 | 594 | 0,00 | 0,77 | 9,86 | 30,89 | 216,62 | 0,00 | 294 | 1540 | 091 | 4046 | 11,06
12 6,55 | 410 | 7,23 734,0 388,38 | 5580 | 477,10 | 012 | 434 | 000 | 115 | 1364 | 12431 | 277,64 | 000 | 348 | 51,83 | 0,21 | 44,52 | 15,04
13 11,73 | 431 | 7,38 714,0 371,42 | 5860 | 464,10 | 012 | 6,26 | 0,00 | 0,28 | 13,19 | 112,50 | 26544 | 0,00 | 363 | 4585 | 252 | 52,81 | 11,83
14 7,58 | 6,73 | 739 181,0 89,15 | 4080 | 117,65 | 009 | 223 | 000 | 018 | 158 | 4,75 | 10068 | 000 | 143 | 537 | 1,23 | 21,86 | 4,00
15 635 | 813 | 745 185,0 87,35 23,70 | 120,25 | 0,08 | 3,12 | 000 | 0,11 | 4,75 6,44 | 8543 | 000 | 110 | 6,27 781 | 1545 | 3,92
16 16,77 | 6,04 | 6,71 1606,0 898,13 | 80,70 | 1043,90 | 0,13 | 3,70 | 0,00 | 0,61 | 94,94 | 355,31 | 44545 | 000 | 899 | 86,76 | 591 | 61,60 | 70,89
17 | 1598 | 6,00 | 814 16110 | 950,23 | 79,30 | 104715 | 019 | 561 | 0.00 | 036 | 135,24 | 382,14 | 33561 | 0,00 | 1070 | 76,37 | 6,66 | 13397 | 48,04
18 1526 | 4,92 | 7,88 1416,0 816,99 | 5550 | 920,40 | 0,10 | 544 | 0,00 | 0,39 | 151,24 | 298,97 | 247,13 | 000 | 887 | 8581 | 540 | 113,92 | 38,09
19 | 1441] 061 | 730 11070 | 590,76 | 5530 | 71955 | 010 | 6,20 | 0,10 | 104 | 83,31 | 15599 | 317,30 | 0,00 | 795 | 4987 | 4,00 | 108,90 | 30,04
20 1396 | 4,20 | 7,44 1015,0 572,11 | 59,00 | 659,75 | 052 | 358 | 0,00 | 047 | 81,85 | 206,81 | 271,54 | 000 | 685 | 36,81 | 3,99 | 61,76 | 4511

DGdissolved oxygen; T&6tal organic carbon
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Results of chemical analyses reveal that in the samples collected from the beer factory (No.7) a
Gyumry well No. 9fluorineconcentration exceeds MACfor drinking water (1,5 mg/l).Concentratio
of sulpates is also higher in sampling points No. 16 and 17t@adtl hardnessis rather high in

sampling points No 4 and 17. All these components are of natural origin and therefore do nt
YF1S al YLX SR ANRdzyRglF GSNJ 62RAS&a ald NRala 2

Concentrations of trace elements in groundwater samplespgiesented in table 3.

Table 3. Concentrations of trace elements in groundwater samples of AkkiMgtsamor basins

Sampling | Arsenic, Cadmium, | [ SI RZ| Boron, Trichloroethylene, Tetrachloroethylene,
point No K 3AK [ K 3IAK [ K 3AK [ K 3K [ XK 3K [
1 0,2993 0,0031 0,1403 7,206 <DL <DL
2 6,7605 0,0020 0,0197 7,121 <DL <DL
3 78,4145 0,0179 1,7077 | 544,090 <DL <DL
4 6,3939 0,0101 0,0732 | 926,445 <DL <DL
S 0,9440 0,0021 0,0264 9,081 <DL <DL
6 6,6020 0,0034 0,0241 252,653 <DL <DL
7 8,6531 0,0428 0,0670 | 732,429 <DL <DL
8 5,8370 0,0171 0,1451 | 1144,072 <DL <DL
9 9,4516 0,0432 0,3016 | 599,796 <DL <DL
10 1,5189 0,0053 0,0707 | 186,796 <DL <DL
11 3,7649 0,0346 0,8261 100,508 <DL <DL
12 5,4908 0,0050 0,0550 | 295,052 <DL <DL
13 9,6869 0,0039 0,0328 | 273,283 <DL <DL
14 1,3820 0,0094 0,0588 7,929 <DL <DL
15 1,2949 0,0065 0,0233 6,828 <DL <DL
16 22,3971 0,0247 0,0040 | 621,564 <DL <DL
17 11,9338 0,0082 0,0751 | 578,027 <DL <DL
18 10,1425 0,2499 0,0487 715,435 <DL <DL
19 82,3539 0,1022 0,0448 | 335,053 <DL <DL
20 26,6354 0,0072 0,3847 | 278211 <DL <DL

<Dl- below detection limit

Concentration of arsenicin sampling points No/ No. 3, 16, 17, 18, 182ti{sqgspring, Dalarik,
Hoktemberyan andAknasherlls) are exceeding European norms (@@ ki t0 8 times. In
Gyumry beer factory well No.8 boron concentration is slightly exceeding European drinking wat
Standard (1mg/l).

This information as well as TCE and PCE concentrations,all of which are below the detect
limit,haveto be checked durintipe next sampling round collecting and analysing samples in other
(most probably EU) laboratory. High arsenic concentrations in Armavir town and near Aknash
village look rather unusual.
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2.2. GEORGIA

Current situation

Formally theDepartment of Geological Hazards Management, Engeenering Geology Divisio
subordinated to theNational Environmental Agency is responsible for groundwater monitoring,
but practicallygroundwater monitoring in Georgia is not performed and only historicah dat
available in hard copies at the State Geological Fund.

There are no state owned groundwater observation points in Georgia. Some well fields meast
water levels and groundwater chemistry and this is the only source of information on groundwate
in Georgia. Installation of proper monitoring wells will be an important task of the Government o
Georgiain near future. And it will be a challenge for the Project to propose WFD compliat
groundwater monitoring programme in Chorokhi river basin, GeorgiaeSepresentative springs
can be used as surveillance monitoring points and some abandoned exploitation wells from tt
well fields can serve as operational monitoring points. Completely new groundwater monitorin
network and programme not onlyin Adjara teg butin all Georgia shall be developed. Some
changes in national legislation should be proposed to facilitate establishment of groundwate
monitoring on a national scale.

Results of the JFS

21 sampling point has been visitedin ChoreRldjaristskali pdt basins of them 13 springs and 8
exploitation wells in various delineated water bodies.Attempt was made todistribute sampling
points more or less equally alongthe territory of water bodies. Groundwater bodiesG102 and G4(
are within the main aquifers usefor drinking water supply therefore majority of groundwater
samples have been collected form these water bodies (figure 2).

Groundwater field parameters (coordinates, pH, temperature, electric conductivity, dissolvet
oxygen and total dissolved solids)i@emeasured by chemist of thdlational Environmental
Agencylevan Papachashviliat the sampling point with the field lab. Results of field measuremen
are presented in the table 4 below.

It has to be noted that EC/TDS results need to be checked duringetttesampling trip. Usually
¢5{ F9/kuX o0dzi GKA&A Aa y20 20aSNBSR Ay GKS
{FYLX S&a FT2NJ OKSYAOIf |lylfteasSa KIFI@S o06SSy NI
¢SadAy3a YR [/ SNIATFAOLI GA Jayadg Eutorohiy” RepublidEn Batdmi.20 3
samples have been analysed for main cations and anions and some trace elements (Pb, Zn, Hg
Cd, Cu). Results of chemical analyses are presented in the table 5.
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Spring sampling in ChorokAdjaristskali river &sin

Laboratory analyses have detected that concentration of ammonia (NH4) is spring No. 3 (near t
road ShuakhewKhulo) twelve times exceeds European drinking water Standard, in wells 8 and
(at the coastal area) consequently 4 and 2 times and indiingg well No. 13 (village near Kobuleti
town) even 16 times.Ammonia most often is related with organic (agricultural) pollution. Iror
concentration in the spring No 1 (upstream Adjaristskali river) more than fourtimes exceed
drinking water norm and in sprg No. 3 (near road Shuakhd<tulo) iron concentration is even
109 times higher. Brown coloured soil around the spring was indicating on high irol
concentrations during the sampling exercise. Total mineralisation is above the norm in spring N
2 and wellNo.5. Of mentioned components only ammonia may be related to human activities an
Y& OF dzaSaNRdzyRgl G4SN 62Re G2 laaiaday G2 al i
Elevated N concentrations in groundwater are hydrochemically often linked with high iron
content.
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Figure 2. Location of groundwater sampling points in Choréklfaristskali river basins, GeorghMap prepared by Giorgi
Mikeladzelnformation Engineering CentdeC
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