. .nﬂ UMHOWNAY ElalndaaguHA OlJOHdAdedlJe OJOHAUeHOMNEH m”-°~" ”
e mv . L c
;.Y

=
E
E
=
3
3
B
=
=]
B
B
3
=
>
e
9
3
5
3
3
E
2

elUdWLY JO AlsiaAiun ueueiby jeuonenN jo BN




BerepuHapua v 300TexXHUNA

UDC: 639.3;502

ASSESSMENT OF THE RISK OF HEAVY METAL
POLLUTION IN THE CHAIN OF FISHPOND
WATER = FISH FEED - FISH IN THE FISHPONDS
OF ARARAT VALLEY
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Introductiun. Inrecentyears ground water based artificial pond fish farming has been actively developed in Ararat Valley. It
is noteworthy that since 2010 the Government of the Republic of Armenia has been carrying out fish farming development
policy aimed to the export of fish and fish products to the EU countries. According to the Decision of the Prime Minister of the
Republic of Armenia an ecological monitoring program detecting heavy metals, radionuclides and pesticides pollution on fish
and fish products for the entire country has been implemented (Decision 835-N).

The surveillances have indicated that the soils of Ararat Valley area are polluted with heavy metals of the 1% (As, Cd, Pb) and
2™ (Ni) classes of hazard (Revazyan 1993, Revazyan et al., 1997). Taking into consideration the heavy metal contamination
of the territory the activity taken was aimed to make a risk assessment of the exporting fish contamination. In light of this the
surveillances were made for fish intended for human consumption, feed and water.

Heavy metals may occur in water as an outcome of the soil erosion or human activities conducted: municipal, industrial and
agricultural waste water and etc. (Abdel-Moati and El-Sammak, 1997; Macfarlane and Burchett, 2000; Mansour and Sidky,
2002). Heavy metals are known for adverse impact on both environment and live organisms (Macfarlane and Burchett,
2000).

Material and Methods. The superficial water of Ararat Valley, sediment, artesian water, and water of several fish farms, fish
and fish feed serve as research materials.

It is known that Ararat Artesian Basin is characterized by its own complex geological structure. The quality ground water
resources are located in the north-western part, and in the south-east we have underground water with exceeding 1 g/l total
mineralization, which is used for irrigation and economic purposes. In 1984 the State Commission set down the number of
90.27 m*/s where up to 1.0 g/l mineralization presents fresh water and 64.28 m’/s falls for ground water. Water taken out of 80-
180 meters deep is used for fish breeding.

The mineralization in the territory of Masis is up to 2 g/l, magnesium and sulphate —up to 40% eq., and the water in the regions
of Artashar — Sev Jur and Apaga — Sev Jur are sodium chloride and of 20-25°C temperature (ATLAS, 1990). During
preliminary field study the geographic coordinates of the sample taking points were taken by GPS Etrex navigator (Garmin
Inc., USA). The sample taking points of surface water, sediments and ground water are illustrated in the map (Figure ).
Sample taking, conservation, transportation, store by Standard Operational Procedures (SOPs) were developed according
to the International Standardization Organization (ISO) methods (ISO standards).

The in-situ field measurements including pond temperature, hydrogen index (pH), conductivity, turbidity, dissolved oxygen
- and salinity have been carried out by portable analyzer U-10 (Horiba).

Heavy metal content in fish filets depends on several factors, such as season, biological peculiarities (type, size, age, sex,
maturity, diet, metabolism), envfronmentat factors (water chemical composition, salinity, temperature, pollution levels) (Kagi,
1998). -

One should emphasize that heavy metals penetrate in fish meat through water and feed: thus under the effect of high pollution
levels fish as a food product may pose potential risk to consumer health (Ibrahim and El-Naggar, 20086; Jobling, 1995). Some
metals, such as Zn, Cu which are microelements and have important biochemical role for living organisms, whereas Pb, Cd
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and As even in small quantities are toxic (Fernandes et al., 2008). That is why the research is conducted on As, Cd, Hg, Pb,
Zn, Cu. In fishpond water samples we have determined concentrations of As, Cd and Hg heavy metals; and fish samples and
fish feed were analyzed for As, Cd, Hg, Pb, Zn, Cu. The samples were analyzed in the Central Analytical Laboratory of the
Center for Ecological-Noosphere Studies. Cu, Hg, Cd, Pb, and As were analyzed through the atomic-absorption method on
AAS Analyst 800 (Perkin Elmer, USA). Analyses of the concentrations have been conducted following the developed ISO-
based SOPs. Concentrations of the studied HMs in different substances are shown in Table 1.

Water pollution with heavy metals depends on their high content in industrial and agricultural wastewater (Monterio and
Lopes, 1990).

LEGEND
@ - Settlements

o  Fish Farms

1. Dimitry 4. Djermuk Dzuk
2. Unifish 5. Constamtin & Sisters
3.  Ecofish 6. Aquatechaviomatica

@® - Sampling points
C 1 - Artashar- Sev Jur
C 2 - Apaga- Sev Jur
C 3 —Khor Virap— HA |l collector
C 4 - Armash fish pond - collector Arazdayan

C 5 - Hovtashat — C 4 collector

C 6 - Hrazdan river- HRB-1 collector

Table 1. The Contents of Heavy Métais in Surface Water, Sediments, Updelfgr_é_t.md Water in Ararat Valley '

Surface water, mkg// -
Mo As Pb cd Zn Cu
Data : : :
: __ 50 30 1 T 1000
1 2 o BT 5 8 7
A 17.056.2010 1.62 0.3 25 10
c2 - 15.07.2010 2.12 0.34 | e | 1B
63 09.09.2010 0.89 0.3 0.02 32.32 9.82
c4 26.05.2010 e 03 0.02 10.2 9.99
C5 19.03.2010 1095 0.3 0.02 162 9.0
-G8 19.03.2010 s s i 13.5 10.01
_C7 19.03.2010 13.36 0.3 0.02 30.01 11.04 (hh“‘“‘“‘
GEE 1 19039010 15.33 0.3 0.02 22.51 18.01 :
C9 19.03.2010 81.17 0.3 0.02 37.5 155
c1o 19.03.2010 90.90 0.3 0.02 2551 15.0
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1 2 B 4 5 6 | 7
Sediments, mg/k
2.0 6.0 23 3.0
c1 21.06.2010 4.97 0.3 - 109.8 39.51
c1 09.09.2010 325 39.66
c4 26.05.2010 235 0.3 - 112.5 51.25
C5 25.05.2010 2.19 0.3 0.02 2T2% 30.0
Cc9 22.02.2011 0.18 1.41 0.1 65.20 37.14
Cc10 16.03.2010 143.9 7.74 0.04 105.0 60.0
Underground water, mkg/!
50 1 300 1000
Cc1 09.09.2010 0.79 < MDL 2.00 2.66
c4 09.03.2011 0.81 < MDL 73 3.06
1 09.03.2011 n/f < MDL - -
2 10.03.2011 n/f < MDL - -
- 10.03.2011 nff < MDL - -
H 24.03.2011 n/f < MDL - -

Note: MAC according to (ISO standards), «—» there are no data, «nff» is not detected, < MDL- less of Method Detected Limit.

Marginal Permitted Concentrations for sanitary-life water using and Monitoring Residue Level have been used for data
assesment.

Results and Discussion. According to the research results the temperature of fishpond water varies from 12.8 to 15.5°C, pH
from 6.8 to 8.2, turbidity — 2-7 NTU, dissolved oxygen — 10.7-12.6 mg/l, conductivity — 0.356-1,01pS/cm. At the “Djermuk
dzuk" fish farm water salinity was registered 0.03%, that of for the other farms is 0.01-0.02%. No HMs under study have been
determined in underground water (Table 1). The fishpond water is estimated to be good for fisheries. In the ground water the
contents of HMs are significantly low from the maximum allowable contents (C1,C4)(Table 1).

Even if there is no enough information about underground water quality, we can suppose that, in general, the quality options
of the underground water sources are very high.

In collector sediments of the water drainage system of Ararat Valley we detected that the contents of Zn, As, Pb, and Cu
exceed the maximum allowable contents 4.7-14.13, 1.1-72, 1.3, and 10-20 times respectively. In surface water samples we
determined thatAs exceeds the maximum allowable contents in 1.6-1.8 times (Table 1).

The soils are contaminated with heavy metals according to several researches in Ararat Valley, but our research showed that
there are no significant contents of heavy metals in artificial pond water.

Table 2. Heavy Metal Concentrations in Fishpond Water in 2011

Element/Index Quantity of sampl"es Results, mg/L

Cadmium / Cd 10 0.0167+0.0026
Mercury / Hg 10 n/d
Arsenic [ As 10 n/d
Lead/Pb 10 n/d

Note: n/d* - not detected.

The studied water samples contain only Cd, which do not exceed MRL (Table 2).
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Table 3. Heavy Metal Contents in Fish Feed and Fish Filets in 2011

: Results, mg/L
Element / Index Quantity of samples
Fish feed Fish filets
Zinc/ Zn 10 98.6367+4.7876 18.7500+2.2619
Copper / Cu 10 5.5083+0.1140 2.481740.2597
Cadmium / Cd 10 0.0507+0.0265 0.0011+0.0006
Lead / Pb 10 0.0193+0.0022 0.0610+0.0117
Arsenic / As 10 0.0002+0.0001 0.0002+0.0001
Mercury / Hg . e n/d n/d

Heavy metals have been found in fish feed and fish filets, which do notexceed the MRL (Table 3).

Conclusion. Taking into accountthe above mentioned we can conclude that:
« Heavy metals were found in sediments and in surface water of Ararat Valley.

« The heavy metal contents in the studied samples of the artificial pond water were not significant; because the latter are
concrete and an irrigation system with underground origin water operates,

« Heavy metal concentrations were high in fish filets from the Ararat Valley fishponds but they met the established
international safety standards for fish and fish products (Commission Regulation).

« Arsenic concentrations in all fish samples were similar to those respective fish feed samples, whereas insignificant
concentrations of Cd and Pb in fish samples was found out in fish feed. High contents of Zn and Cu in fish and fish feed
samples were explained by the fact of their being microelements.

« The fish raised in the Ararat Valley fishponds is safe as food and thus poses no risk to the consumer health.
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OUEHKA PUCKA SATPASHEHMS TSRXKENBIMU METAIAMU B UEMU MPYDOBASR
- PHIBA Y KOPM - PbLIBA B HEKOTOPBLIX MPYHAOBLIX XOSANCT
APAPATCKOW PABHMHII

O.A. MunosH, JL.MN. Mpuropsan, A.l. XayosH, I[1. barpacapsaH
LleHTp akonoro-HoocthepHbix uccneposannii HAH PA

Llensto nccnenosaHus B0 BoISBEHWE W OLEHKA PUCKa 3arpA3HeHUA TAXeNsIMU MeTannamm, a Takke onpeaeneHve
UX KOHUEHTpaLWil B Llenu npyaosas BoAa — pbiba u kopM — pbifia B HEKOTOPbLIX NPYAOBLIX XO3AWCTBax ApapaTckol paBHWHbI.
Bbinu NpoBefeHsl noneesie W NabopaTopHble UCCNeoBaHus, BbINONHEHHsIE No cTaHdaptam ISO » B cooTBETCTBUM C
TEXHWYECKUM pernaMeHToM u HopMamm 6e3onacHocTH.

MonyyeHHble pesynbTaTbl MO3BOMMAW 3aKMIOYUTh, YTO BbIPALIEHHAA B HEKOTOPbIX WCKYCCTBEHHbLIX NPYAOBbIX
xo3aicTeax ApapaTckoli paBHUHBI peifia kak nponykT nutaHus 6esonacHa u moxeT ynoTpebnaTees 6es pucka AndA 300pOBbLS
HaceneHus,

BULR UbSUALGPNY UASNSYUSNHESUL NRUYRr QLUIUSHHUE LEULUSKL SMNHP-QNFY
Gd YEP-2NF CURUSAFHY UPUAUSSUL IUPRUUIUSHR UMrBUSULUL LEULUSHL
APNT SLSEUNF@SNFLLERNFY

.U, Mhwnjwa, LN, Sphgnpjwi, 3.9, uwgnjwl, 9.% Pwunnuwuwpjwl
33 aUU tyninqwhnnudbinwihG hbwnwagnunep)nibGbph YEGwnpnh

3bunwanunnepjwl Gywnwlb Ebnb dwhp dEnwnibipny wnunnnywénipjwl rhulh hwjnbwpbpnudp L qOwhwnnidp,
Gwl npwig wwpnibwlnipjw npnzndl Upwpwiinjwl hwppwywinh wphbunwlwl ([Gwlwihl npnz nbnbunipyniltiph
onip-antly L Yhp-ancy 2npuynud: Ywnwpyb G0 nwanwghl L jwpnpwnnp hitnwgninnepyndGitip 1ISO unwlnuipnGtpnd,
hwiwwwwnwufuwb nbubhywlwi Yuinbwywpgnd b widuwbgnupjwl Gnpdtpny:

Unwgywé nywiGbpp pnyp 66w hu bgpuwwgty, np Upwpwnjw hwppwyw)jph wphbunwywi | dwyw)hl wnbnb-
untpyntGibpnul wébgywé antyp” npuwbiv dpbipp, widnwia kL sh uwwnlned phwlsnipjwl wnnngnipjwlip:
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