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OVERVIEWND KEY FINDINGS

This report provides the results of independesaiil and wate? monitoringfor heavymetal pollution
in the kindergartens and schoad$ the Cityof Kgpanand Village of Syunik and Achang®yunikMarz,
Republic of Armenig)erformed by theAmerican University of Armenia (AU2énter for Responsible
Mining (CRM)Historically Kapan community isne ofthe mining centes of Armenia.The city has
one of the largest mining companies in Armenia, dKk@pan Mining and Processing Enterpriagth
the Kapan coppepyrite open pit and Shaumyan gofblymetallic underground minesind
Geghanush tailing pond’he communitiesaffected by miningactivitiesare Kapan city and nearby
located Syunik and Achanan villages.

The soil monitoring in the&Communitiesof Kapan,Syunik and Achanawas performed forll
kindergartens5 secondaryand6 primaryschoolst Atotal of 3917childrenstudy in the kindergartes

and schools. Permissions were obtained from authorized bodies to conduct the sampling and testing.
This included ermissiongeceivedfrom the municipalitiegor kindergarte and the Marz government

for the schools.

The soil and water sampling and testing were conducted and documented according to protocols
developed by the AUA Center for Responsible Mining based on international standards and guidance.
A total of 99 soil samples wereollected from the gaygrounds and exterior common spaces of

O 2 Y Y dzy Kindekg&rter€and schoolsFourrepresentativedrinkingwater sampls werecollected

from the water tagsin Kindergarter8 T = Sy X Swmn | iyKapahaddtigeedurfaSepvater

samples were takenfrom the Voghji(upstreamand dowrstream Kapan andKavartrivers. Thesoil

and water samples were brought to the AUA Center for Responsibley A y 3 Q& f I 02 NJ G2 N
samples the concentrations of total arsenic, copper, cadmium, mercury and lead were tested using
Trace20, Metalyser HM2000 Deluxe, Soils (see Annex 2 for Methodology of Soil Sampling and Testing).
In water sample, the concentations of total arsenic, arsenic (Ill), cadmium, copper, lead, mercury,
zinc, manganese, aluminum, oy, chromium (VI), iron and nickel were tested using the portable
heavy metals analysis system, with a combination of electrochemical and photometrigriests
(Metalyser Deluxe HM2000 and Metalometer) from Trace2o Company (see Annex 3 for Methodology
of Water Sampling and Testing).

The determination of background level (Bioy each metain the soil of Kpan communityis given in

Annex 6. Quality cdrol of the resultswas carried out by conducting intéaboratory comparisons

(Annex 7). The comparison tests were conducted/feoil samples and 2 reference samples in the

jdzt t AFASR fF02NFi2NARSE 2F (GKS w! rmpag Meéniiohily 2F bt
Center SNCO aritcoAtom LLC research cent&€he comparisonf soil test results with International

3 Drinking water and surface water that is used for irrigation were tested. Underground water was not investigated due to a
limited amount in the commnities.

4p2 al YLX Sa 6SNB O2fft SOUSR FNRBY (62 {AYRSNHINISYya O6SmH Yy
K2dzAS YR RA¥DENKR GISNFIZ&tb2 &l YL S4 6SNBE 02ttt SOGSR FNBY S
asphalt. Thet 2 Af Y2y AG2NAYy3 g1+ ad y2i O2yRdzOGSR FT2NJ (g2 KAIK &a0K2
deemed that higkschool students are less vulnerable to exposure to contaminated soil because of their height and less
frequent outdoor playtime.

5 Protocols used are available attp://crm.aua.am

6 The BLs for metals were determined based on the results of preliminary study that was performed for soil at depth 10 cm

and 20 cm and distance site. These preliminanglgtis not sufficient for establishing the exact BLs for each metal in soil of

Kapan, Syunik and Achanan communities. The determination of BL needs further deep investigation (seasonal sampling, soll
testing at 50 cm depth).

R
o
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Soil Standards is shown in Annex 8. Results for each individual kindergarten and school are presented
in Annex 9Completesoiltest resilts areshown in Annex 10.

Key Findings

With respect to drinking water, high levels of heavy metals in drinking water were not detacted
Kapan Syunikand Achanancommunities(Annex 5). The drinkingrater for the communitiesis
ghht @rs dhlledddIMmRhgsaghiwater Treatment plant.

supplied from theGeghiNA @S NI &

¢KS DS3IKA

dzLJAGNBIFY 27F

NA ZiSlocEed at a4 heiglt N aBoutiR00Y 1A abowsea level 700800 m
L2 Y R
0 St 2y 3% EkE2In2EREMEArmenian Water Supphnd SewerageCJSGponsored by Asian
Development Bankbuilt a newleadfree water supply pipesn these communitie$ The drinking
water in Achanan village is distributed only sedrours aday and was not availabléor sampling
duringour site visitoon 13May 2016.The results are presented Kigure8 (Annex 5).

ADS3IAKAE

GFAfAYS

Y Rpemt& gnd | Y

With respect to surface wateithe water quality ofthe Voghjiriver upstreamand downstreanof
Kgpan city correspondgo Good(ll) class bycopper and manganesand Moderate (lIl) class lifie
same metalsaccordingly. Thevater quality of theKavartriver corresponds to Bad (V) classitmn,
nickel, copper anthanganeseThe results are presented Figure9 (Annex 5).

With respect to soil, our key finding for each of our 5 test metslsummarized in Figure 1 and
described irthe text below.

Figure 1. Heavy metals concentrations in soil samples figapan, Syunik and Achanan

communitie) 1 A Y R SaNdBsehodlls, 34/odt of exceeding Armenian SS, statistical summary,

and international comparatives.

Arsenic Cadmium Copper Lead Mercury
Armenian Soil Standar¢mg/kg) 2 * 3 32 2.1
Kindergarten/ No. of GM** % of GM % of GM % of GM % of GM % of
School samples | mg/kg | total mg/kg | total | mg/kg | total mg/kg | total mg/kg | total

Kapancity

YAYRSNAL NJ 4 30.91| 100% 0.63 -| 215.82| 100%| 18.33 0%| <01 0%
YAYRSNHI NJ 6 14.00| 100% 0.14 -| 190.56| 100%| 13.43 0%| <01 0%
YAYRSNEHI NJ 3 35.38| 100% 0.98 -| 828.02] 100%| 45.51| 100%| <0.1 0%
YAYRSNEHI NJ 5 27.12| 100% 0.37 -| 564.91| 100%| 26.35 0%| <01 0%
YAYRSNEHI NJ 4 12.70| 100% 0.16 -| 560.47| 100%| 26.07 0%| <01 0%
YAYRSNHI NJ 6 32.19| 100% 0.27 -| 496.27| 100%| 35.18| 66.7%| <0.1 0%
YAYRSNHI NJ 4 8.59 | 100% 0.14 -| 24455| 100%| 34.46| 100%| <0.1 0%
YAYRSNHI NI 3 33.53| 100% 0.21 -| 18558 100%| 24.50 0%| <01 0%
YAYRSNHI NI 3 13.64| 100% 0.35 -| 4057| 100%| 12.88 0%| <01 0%
YAYRSNHI NI 3 21.16| 100% 0.26 -| 307.63| 100%| 17.10 0%| <01 0%
{OK22f Swm 5 22.05| 100% 0.34 -| 826.58| 100%| 36.91| 100%| <0.1 0%
{ OK22f Sp 9 36.84| 100% 0.33 -| 567.23| 100%| 31.31| 55.6%| <0.1 0%
{ OK22f Sc 6 39.66| 100% 0.57 -| 574.14] 100%| 40.29| 100%| <0.1 0%
{ OK22f ST 5 26.36| 100% 0.23 -| 32552 100%| 26.31 0%| <01 0%
{ OK22f Sy 5 27.91| 100% 0.19 -| 162.63| 100%| 20.48 0%| <01 0%
{ OK22f SwmJ 3 29.07| 100% 0.16 -| 511.41| 100%| 10.40 0%| <01 0%
{ OK22f Swm\ 5 28.72| 100% 0.34 -| 330.02| 100%| 41.04| 100%| <0.1 0%

7 Seehttp://armwater.am/files/adb/armenian/EMP/VI1.%20Syunik EMRN/VI1.%20Syunik%20EMP%203 Kapan%20arm.pdf
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Arsenic Cadmium Copper Lead Mercury
Armenian Soil Standar¢mg/kg) 2 * 3 32 2.1
Kindergarten/ No. of GM** % of GM % of GM % of GM % of GM % of
School samples | mg/kg | total mg/kg | total | mg/kg | total mg/kg | total mg/kg | total
{ OK2 2t S M H 3 16.63 100% 0.33 - 87.71 100% 13.53 0% <0.1 0%
{ OK2 2t S M (¢ 4 13.36 100% 0.16 - | 584.08 100% 50.69 100% <0.1 0%
Syunik village
Kindergarten 5 50.82| 100% 0.74 - | 339.47| 100%| 22.71 0% <0.1 0%
Sclool 5 24.29 100% 0.20 - | 869.95 100% 19.33 0% <0.1 0%
Achanan village
School 3 15.94 100% 0.65 - | 735.61 100% 20.30 0% <0.1 0%
Total GM 99 24.46 100% 0.30 - | 371.76 100% 25.49 | 36.4% <0.1 0%
Standard deviation - 10.80 - 0.24 - | 232.92 - 10.80 - <0.1 -
Minimum - 8.35 - 0.11 - 35.28 - 9.74 - <0.1 -
Maximum - 56.53 - 1.43 - | 897.70 - 52.76 - <0.1 -
Badground level*** 9 16.7 0.31 103.8 21.0 <0.1
International maximum allowable concentrations (mg/kg)****
Russia 2 - 3 30 2.1
Belgium 110 6 400 700 15
Netherlands 55 12 190 530 10
Germany 50 20 - 400 20
France 37 20 190 400 7
Sweden 15 0.4 100 80 1
Norway 2 3 100 60 1
Canada 12 14 63 140 6.6
China 30 0.3 50 250 0.3
US EPA screening level 22 85 250 400 -
Notes:

(*) Armenian SS has not established a MAC for cadmium.

(**) Geometric mean (GM) ia type ofaverage which indicates the typical value of a set of numbers by using the product
of their values (as opposed to the arithmetieanwhich uses their sum)
(***) See Annex 6 for methodology for calculating background |efgil3
(****) See Annex 8 for percentage of soil samples exceeding international standards.

1 Arsenicconcentrations in our soil samples ranged frBr@5to 56.53mg/kg. The geometric means
(GMs) of all samples exceeded the Armenian Soil StandafhydR)2times.

Armenian SS for arsenic, at 2 mg/kg of soil, is among the most stringent in the Rigdoe(1). It
matches that of Norway and Russia, the latter being the basis of the ArmenialoB&ver the

majority of soil samplesxceeaed the standards set byhe countries listed ifFigure 1 Annex 8
details the percentage of soil samples exceedimgse international standards.

The soil test datdor Kapan, Syunik and Achanan communitiesre also compared witlthe
background level of arsenic, that is, in areas that are either distant from sources of pollution
and/or are deep enough underground to ake it unlikely to have been impacted by
industrial/mining activityin the city. Ourreference areastudy (Annex 6) sbws that theBL for
arsenidn the soil ofthese communitiess 16.7mg/kg. The GM of all d@amples exceeded the BL

by 15times. Basal on our current level oBLanalysis, it is not possible for us to link the level of

8 The Armenian Soil Standards &d.JS OA FA SR Ay
SadloftAaKAyYy3
another soil standard®RA Government Decisigh92N, 25.01.2002 y
economic activities impact on soil resourées 6 dzii

requirements N 2.1.7.068 n

Ministry of Nature Protection.

KA &

h NRSNJ

Il nmZ A&adzsSR

AL yAGENE y2N¥Ya Ly
do9adloftAaKyYSyi
NB3dA | GA2y Aa yS
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arsenic inthe soil to industrial and mineral processing activities in twnmunities Further
analysis would have to be done to find or exclad=musal link.

Our findings, however, compel us to conclude that arsenic is a heavy méighabncern in the

Kapan, Syunik and Achanammunities Arsenic exceededimost all international comparatives

in Annex 80ur recommendation is thathe playground#n kindeigartens and schoolse covered

08 adaNKFIOS YIGSNRARFf& o6FaLKIEir O2yONBGST NUHz2:0S
YR 62dzZ R YAYAYAT S OKAft RNByQa SELRA&AMINB G2 | NBS
In addition, we are compelled to raise the question about theency and relevance of Armenian

SS.There msneedforay I GA 2y f RAaOdzaaAz2y (G2 dzJRIFIGS GKS 02

1 Cadmiumconcentrations in soil samples ranged frori 1to 1.43mg/kg. As the Armenian SS does
not specify allowable concerations for cadmium, it is not possible to draw conclusions based on
Armenian law.

Many of our soil samples, however, had cadmium at levels exceeding standards set b{@Ghina

mg/kg) and Sweden0.4 mg/kg) countries withthe most stringent standardsnternationally
OCAIdINE MOP hiGKSNI O2YLI NI 6A@Sa 6SQPS adGdzRASR K
Belgium 6 mg/kgNetherlands 12 mg/kgzermany 20 mg/kg, and US EPA 85 mg/kg, to name a

few. None of our samples had cadmium levels that excdetie allowable limits set by these

standards.

Background level analysis fomdmiuminY | LJF Y5 { @dzyA{ | Yy Rsdishdusahl y 0O2Y
average of 0.31&1g/kg (Annex 6) lower than intenational comparatives in Annex 8

These findings compel us to conclude that: a) Armenian SS for cadmium are in need of updating

and b) if Armenia concludes that the Swedish and Chinese standards or even more stringent ones

are the relevant ones for Armenia, then the solution for arsenicHjed above viz., covering

LJX I @3ANRdzyRa 6AGK YI (S NIposhreto sdilkahdidusN®itR dz€els ofOK A f RN
concerrt will also minimize exposure risk to cadmium.

1 Copperconcentrations ranged fron35.28to 897.70mg/kg. The Armenian SS for coppe 3
mg/kg. Hence, all soil samples exceeded ArmeniafoiS®pper, wih the mean for all samples
being123.9times of the Armenian SS.

Armenia, along with Russia (on which Armenian standards are based), has the most stringent
standards with respect toopper from our international comparatives (FigureH9wever, copper

in the most soil samplesxceeded all international standards in Annex 8. Our comparative
countries have soil standards ranging from 50 mg/kg in China to 400 mg/kg in Belgium.

Our andysis shows a background level 3.8 mg/kg for copper inthese communities
significantlyhigher than Armenian S$he GM mean for all samples exceeded the BL for copper
by 3.6 times.

Our findings, however, compel us to conclude that copper is a heavy metal of concern in the
Kapan, Syunik and Achanaommuniies Worldwide evidence suggests that itnet able to
predict the extent of exposure or potential health effects of the higlelewf copper in the soil,

even though they are toxic to aquatic organisrdg¢hile it may be reasonably argued that soil

9 http://www.atsdr.cdc.gov/phs/phs.asp?id=204&tid=37#bookmarkittessed April 22, 2016.
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cannot be expected to be cleaner thahe background level, our recommendation is that
kindergarten and school soil has to be kept tdigher standard. We recommend the same
solution as for arsenic specified abaveiz., covering playgrounds with materials that reduce
OKA f RpdsyfedXoil and dustontainingmetals of concern

1 Leadevels in soil samples ranged fréiv4to 52.76mg/kg. The Armenian SS for lead is 32 mg/kg.
This isone the most stringent standardélong with Russisgmong internationaktomparatives

A N ¥ A

presented in Figure 6 KS Da 2F | ff al YL Sa RARyQiG SEOSSR

leadslightlyexceededhe Armenian SS by1t1.7times in36.4% (36/99 of soil samples.

It should be noted that our analysis shows a background level for letimbs® communitiess
21.0mg/kg,about 1.5timeslessthan the Armenian SS.

These findings compel us to conatuthat Armenian SS for lead are in need of evaluation and
possible updating. Moreover, based on knowledge of international research on lead
contamination in soil and background levels, the amounts detect&&hpan, Syunik and Achanan
communitiesdo not rdase immediate alarm although lead is a toxic metal and needs to be
monitored.

1 Mercurylevels inthe soil samplesollected fromKapan, Syuni&indAchanarcommunites, as well
as from the reference sitegere not detected.

Recommendations

o Discussfindings with community leaders as well as school and kindergarten heads to
determine effective action needed.

o0 Investigate theVoghjiand Kavartrivers pollution by heavy metals due tmining activityand
its suitability for irrigatiorin the communities

0 Apply this study method for other parts &fapan, Syunik and Achaneommunities(park,
yard, public placg playing fields), whenever possible increasing the list of investigated
metals, such as chromium, zinc, nickel, manganese, etc.

o Implement continuig soil monitoring every couple of yearsKapan, Syunik and Achanan
communiiesto monitor changes in soil contamination by heavy metals due to mining and
other industrial activities.

o Check the source and quality of a new soil to be brought to the playgrof kindergartens
and schools.

o Establish a soeduality database using this first study as a baseline.

0o LYAGAIGS RAAOdzAAAZY Fd GKS yliA2ylf t808¢
the methodologies for determining these standardstmenia should utilize global best
practice approaches when revising its standards.
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BACKGROUND BNWXPAN, SYUNMIDACHANANXCOMMUNITES

Kapan Community The City of Kapan is the SykiNlarz capital the largest city in the regiofhe city

is located in the soutleast part of Armeniaat the northern slope of Khustup Mountaiat a height

of 750-1050m above sea levehbout 32km south of the City of Yerevan an@ Bm from the border

of Armenia and IrarfFigure 2) The city stretchegor 13km from east to westat the southeastern
slopes of thezangezur Mountain Rang®oghji and Vachagan rivers flow through the center of the
city. The ore mining and processing plant operates in KapafFigyre 3)A lot of commercial entities

and individual businesses for food industry, public food, domestic services operate in the community
area.

Kapan is an old city that was first mentioned in the 5th century as a small settlelnesats formed
as an urban community during the 19th centuky 1938 Kaparwas given the status ofdaty, later in
1995, it becamasthe Syurk Marz capital

Figure 2. The locatioof Kgpan, Syunik and Achanammmunltlesm Armenia

EJPUBLI @F

‘‘‘‘‘‘

SyunikCommunity The Village oByunikis located6 km far fromKapan cityat a height of 720 m
above sea levgFigure 2) The administrative territory of the village 25217 hectares, of which 956
hectares (43.1%) agricultural landThe villagavas settled in 1900, when the exploitation of copper
molybdenum mine was started by French. During 12968 thesettlementwas supplementary part

of KapanMining and ProcessinCombine In 1982, it was separated from Kapan city and became the
village.
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Figure 3Wind rose and soil sampling pointd the schoolsand kindergartens in Kapan city

Figure 4. Wind rose and soil sampling points of the school and kindergarte3yimik village
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Achanan CommunityThe Villag®f Achanan itocated in theNorashenikiver (the tributary of Voghii
river) valley, 13 km far fronKapan city at a height of880 m above sea levdFigure 2).The
administrative territory of the village BOO hectares, of which 440 heges (55%) is agriculturiand.
The Villagdnas an old history. It was first called Khaladzh, and after recalled Achanan. In the, 11980s
was inhabited by immigrants from Baku.

Figure 5Wind rose and soil samplimpoints of the school in Achanavillage
V| MFAGEL@EVACHANAN

\
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=== Borders of Achanan
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0 015 03
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AMERICAN UNIVERSITY OF ARMENIA

| Center for

/' Respousible Mining

Source: National Atlas of Armenia

Climate and landscape&apan, Syunik and Achanamelocated in aontinental climatezone ancare
characterized bgubtropical climate features with warm summers and relatively calm wirtggaire

2). Thecommunitiesare situated in the easto-west air flow movement regioriThe average annual
temperature is $2.1°C The average temperature is 22.3°C during the summer months with the
absolute maximum of +4@°C, while during winter months the temperatureaches 1.8°C with the
absolute minimum 0f22.0°C. The annual precipitation level is 605mm. The average annual number
of freezefree days is 220. The multear average sunshine duration is 2300 hours.

The communities of Kapan Syunik and Achanan aredddatiower and middle mountain forest belts
landscape zone, which ibaracterizd by moderately cold forest withredominance of xerophilous
sparse forests and shibliak bush@$ie majority of the mountain slopes and river valleys of Kapan,
Syunik and Achanan communities are oriented towards east, thus, the air masses penetrating from
the east become cooler with height resulting in the increase of relative air humidity. Therweste
slopes are characterized by smsdhle precipitations. Ea$icing slopes of Bargushat branches are
forested, which igonditioned by higher humidity level as compared to wesid north facing slopes

which are generally devoid of foreqiSigure 34, 5).
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Wind patterns.Geodesy an€artographyCenterSNCO prepares the wind rd8é¢or Kapan City and
near Villages of Syunik and Achamased on londerm meteorological data. The windsesindicate
that the 24-32% of total winds over the year are in theestto eastand southeastlirection (Figure 3

4,9.

Population.As of the 2011 census, the permanent population ofKlagancity is43,190with 21,091
males and 22,099females. The population ithe age group €9 is9,762(Annex 1)The permanent
population of theSyunikand Achananillagesis 1294and 183of each

Industry. The firstexploitation ofcoppermolybdenumminesin the Kapancommunitywas started by

the Greeksin 1840 and the KapamMining and Processingombinewas built After the liquidation of

the combine, the operation of coppenolybdenum mines isarried outd @ (G KS &5Sy2 D2f R
I 2YLI yeée [ W[/ Xagkhi QR dYRBISY § RB OA 2 dzi ThacBnipanthad Y I LI y €
a capacity to develop 1 million tons ofeoand exploited the Kapan coppepyrite open pit and

Shaumyan golgholymetallic underground minesn 2009, the company refused to the permit for the

operation of Kapan min& Since 2016, théPolymetal International plc has entered into binding
agreements with Dundee Precious Metals Inc. for the acquisition of "Dundee Precious Metals Kapan"
CJSC and renamed thiantas"Kapana A YAy 3 YR t NE&SaaAy3a 9y i SNLINA aS

Photograph 1Mining industry (a) Shahumyarmine and (b)Geghanushailing pondin Kgpan city,
SyunikMarz

(@)

Sourcehttps://www.emaze.com/@AIFOOTIR/Presentatidame

The Kapan mine is located near Kapdy, at Kavart River basin, and has about 23 ha mine reserves
GKFGO A& y20 2LISNI G SBpanvihingLaNdSRioBessing EntequisNIOWP Y iLE ¥ & a
operates only Shahumyan mitigat is located 45 km northeast from Kapan city between Voghji and

10The wind rose map for Kapan, Syunik and Achanan communities was given in the National Atlas of Armenia, prepared by
Geodesy and Cartography SNCO. 2007.

11 The information is provided at

http://www.dundeepredous.com/

http://www.armeniatree.org/thethreat/resources/2012_Zoi_Environment Network Mining_in_Armenia.pdf

12The information is provided at
http://www.polymetalinternational.com/investorsand-media/news/2016/201603-01.aspx?sc_lang=EN
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Kavart riversThe approved mine reserves are around 255.87 ha, with the following average metal
content: 0.64% of copper, 3.29% of zinc, 0.26% of mercury, 4.1g/t of gold and 68.4g/tofsilve

The waste rocks dhe companywere located east of the mine in two ravines at Kavart river basin,
2yS YSIENI YFILIY OAGe YR GKS 204KSNJ Ay ! OKFyly
wastewater system haslosed water cycleand ore leaclsolutions are transported to the Geghanush
tailing pond via pipelinégGeghanush tailing is located at Geghanush river gditgetailing capacity is
designed at 8.million m®, according to the old EIA, while according to the new onelif.i83 million

m?3. According to actual data, tailing volume makes up 4.6 millibom32 ha area, of which 2.5 million
m3is already filled*

Environmental issues of the communit)Kapan, Syunik and Achanaommunitiesface several
environmental issuesBased on thenonthly and annual reports of the RA Ministry of Nature

t NEGSOUA2YQa 9YPBANRYYSyl f thesvrfate Qvater gulifyAini thelNadh vy 3
communities, particularlyvoghijiriver, correspond to lbd (V) classes due to high levelf water
contamiration by heavy metals, such as copper, zinc, molybdenum, vanadium and iron.

Based on the repott of the Southern Basin Management plan prepared by USAID Clean Energy and
Water Project, theVoghjiand Norashenikivers waters can be used for irrigation of frequently
irrigated and leached out soils with good drainage capacity. Waiettser downstreamon the Kavart

river cannotbe used for irrigation purposedue to high leve$ of mineralizationand toxic metalsn

the river waters.The report indicates that, due to snowmelt and downpours during the spring freshet

and summer floods, large amounts of harmful substances are being washed and transported to rivers

that leads to the impermissibility the water use for irrigation.

Photograph 2. Environmental impact of mining (a) Kapan mine in Kavart and (b) Voghji river in
Kapan city SyunikMarz

- N “ , 4 (b)

Sourcehttps://www.emaze.com/@AIFOOTIR/Presentatidame

13The data is provided by the RA Ministry of Emergency Situation and the RA Ministry of Energy and Natural Resources in a

letter response to inquiry by the Trangacy International Anticorruption Center. October 2014.

14 The data igjiven in the report of the Voghji River Basin Management plant preapered by USAID Clean Energy and Water

Project.

15The reports are available attp://www.armmonitoring.am/

16 The reports are available attp://www.mendezengland.com/site/index.php/news/31tgovernmentof-armeniaadopts
southernbasinwater-managemenplan
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by AUA School of Public Health partnered with Bd@cksmith Instituté’ the soil in Kapan and Syunik
communities is contaminated by toxic metals, such as arsenic, chromium and lead.

In addition, a number of NGOs, including the Kapan Aarhus Center, and saieptfis® expressed

their concerns about air, soil and water pollution in Kapan, Syunik and Achanan communities.
According to the inventory of toxic waste sites in Armenia conducted by AUA School of Public Health
and the AUA Acopian Center for the Environmpartnered with theBlacksmith Institut®, there

have been numerous incidents of animals grazing in adjacent fields near Geghanush tailing pond, as
well as there is a point of leakage withllpavish waste opening in the community road from directly
under the tailing dump.

The evidence showed that, usually, the surface flows, formed from the Kapan open mine waste dump
area, discharge into Voghiji river through Kavart tributary near Kapan tesuiting in contamination
of not only Voghiji river waters, but also the central part of Kapan téwn.

17The report is available &titp://chsr.aua.am/files/2015/01/TRAreport- ENGwebpageJune 2015.pdf

18The reports are available at
http://www.ysu.am/files/4%20POLLUTION%20LEVEL%200F%20THE%20MEGHRIGET,%20VOGHCHI%20AND. pdf
http://www.ecolur.org/hy/news/mining/publicdiscussion®f-anotherprojectby-vdeno-gold-mining-companyvcjscin-
kapan/2690/

https://ecolur.org/en/an/shahumyargold-and-polymetallicdeposit/51/
http://www.ecolur.org/en/news/mining/atchanarriver-polluted-with-emissionsof-artsvaniktailing-dump/4400/
http://fleg1l.enpi-
fleg.org/fileadmin/ufs/04.%20Program%20Information/4.02%20Program%20Components/4.02.05%20Public%20Awarenes
s/Armenia_FLR_Report_GIZ.pdf

http://aarhus.am/publications/5_eng_monitoring_kapan_hashvetvwutyun_eng.pdf

19The inventory was a part of the Toxic Site Idéstion Program (TSIP) in Armenia that weakby the Bdcksmith Institué
and AUA School of Public Healg®12.

20The reports are available at

http://www.aravot.am/2013/04/22/234246/
http://www.armecofront.net/mamlo-haghordagrutyunner/kavartigvachangavair/#
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Annex 1. Population dfaparcity by age and sex

Age Total Male Female
0-4 2614 1372 1242
5-9 2380 1281 1099
1014 2217 1093 1124
1519 2551 1320 1231
20-24 3931 2015 1916
2529 4124 2097 2027
30-34 3409 1730 1679
35-39 2763 1350 1413
40-44 2411 1161 1250
4549 3190 1480 1710
5054 3911 1832 2079
5559 3158 1461 1697
60-64 2066 956 1101
65-69 946 426 520
70-74 1512 644 868
7579 1011 456 555
80-84 666 302 364
85+ 330 106 224
Total 43190 21091 22099

Source: Population Census 20Xdr Armenia, National Statistic Service of

the Republic of Armenidyttp://armstat.am/file/doc/99483288.pdf
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Annex2. Methodology on Soil Sampling and Tiegt

The methodology on soil sampling and iagtfor Kapan,Syunikand Achanarcommunitieswere
based on the appropriate standard protocols and fodeseloped by the AUA Center for Responsible
Mining based on international standards and guid&hdae particular, ISO 17025, 1ISO 5667, ISO 10381,
EPA IWRG 7€A009, EPA 54B-01-00.

Soil ampling. The soil monitoring in theGommunities of Kapan, Syunik and Achananwas
implemented diring May 2016. A total of 108 soil samples were collected frodil kindergarters and

11 schools and 3 reference sampling points (6m, 10cm, 20cm) for determination ofY S I £ & Q
Background Levels. The ssalmpling was done according to ISO 10381 and the requirements of the
developed protocols and forms.

The number of soil samples, collected from each school/kindergarten, was determined by the size of
sampling site: theninimum4 samples and averages@mples for each school/kindergarten. Prior to
starting the fieldwork, a baseline location of sites to be used for the collection of soil samples was
established. The leaves, grasses, branches, garbage or other items mereefrom sampling point
before taking the sample from &n depth. The scheme of sampling site and locations of sampling
points was drawn in the appropriate protocol/form (Fige The sampling for BLs determination is
given in Annex 6.

Figure 6 Theexample of schera for soil sampling area in kindergarten and school

YoMy ~f-0620-502 ‘

Qs phal€
/ p s 0
C@z & “a508/ 1
.4 i

The cardinal sampling layout was used for collectiregsoil samples from large sampling sites, such
as playfields and gardensf the kindergartensschook. These sampling locationsere spaced
approximately 510 m apart. The soil temperature was measured for each sampling jpositwt

All collected soil samples were labeled and transported to the laborat@gpecial cooler box (under
the <@C condition) for further test Inthe laboratory, the soil samplagere stored in the refrigeratar
for no more thansix months.

21Protocols used are availableatp://crm.aua.am
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Soil esting. The concentrations of arsenic, cadmium, copper, lead and mercury in the soil samples
were measured with the Metalyser Deluxe HM2000 portablawyemetal analyzer from Trace2o
Company, based on Anodic Stripping Voltammetry method, in the AUA Center for Responsible
aAyAyaQa f I 02Nl (embEBuemens T solbsaapimisdidn i thedoveh Kt 10T,

for an hour. Then, the solamplewasdissolved in the deionized water for digestion. After 5 min,
required for efficient extraction of metals from soil to water, the liquid fraction was filtered. From the
filtrate 3.5 ml was mixed with the appropriate buffer solution and diluteg @ml deionized water,

and analyzed for heavy metal concentration.

Low concentration measurements The Metalyser Deluxe HM2000 device thatsused for soil tests
has a limitation for detecting low concentrations of metals. Tlmit of Detection (LOOpr each
metals given in thé&igure7 below.

Figure7d ¢ KS [ h5Q& NI y3aS F2NJ SI OK YSGlF £

[ h5Qa N
Metal (ma/kg)
Arsenic 10-500
Cadmium 5-500
Lead 5-500
Copper 10500
Mercury 5-500

The masurements were performedsing the singlgoint standard addition method. A problem with
LOD was resolved by manual calculation (eq. 1), where sample and standard peak heights were
obtainedF NBY daSil gl NBe¢ az2Fiusol NBo

86 — (eq. 1)

Ilu = sample peak height,

Is = standard addition peak height,

Vs = volume of standard solution added,
Vu = volume of original sample,

Cs= concentration of standard solution,
Cu= concentration of origihaample.
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Annex 3. Methodology on Water Sampling and Testing

The methodology fosurface anddrinking water sampling and testing is based on the appropriate
standard protocols and formsdeveloped by the AUA Center for Responsible Mining based on
international standards and guidance, in particular, ISO 17025, 1SO 5667, EPA NZRGO7EPA
540-R01-00.

Sampling.The drinkingand surfacevater samplsin the @mmunitiesof Kapan Syunk and Achanan
were collected inMay 2016. Four representativedrinking water sampls were collected from the
water taps in the KindergarterST X Sy X Swmn | jAiRapdnétgk &8ndl Bsurfage water
samples were collected from the Voghji riverstigamand dowrstreamthe Kapancity and Kavart

river, as well The water sampling was done according to 1ISO 5667 and the requirements of the
developed protocols and forms.

The collected water samevere labeled and transported to the laboratory anspecial cooler box
(under the <6C) forfurther tests. In the laboratory, the water sampd&vere stored in the refrigerator
for no more than a day.

Testing. The concentrations of total arsenic, arsenic (lll), cadmium, copper, lead, mercury, zinc,
mangarese, aluminum, bam, chromium (VI), iron and nickel in the water sansplere measured
using the Metalyser Deluxe HM2000 and Metalometer portable heavy metal analyzer system from
Trace2o Company, based on electrochemical and photometric methods, in the Geldter for
wSalLl2yairoftS aiAyAydaQa {1 02N G2NRO

Total arsenic, arsenic (lll), cadmium, lead, mercury and zinc were detected byc Atagping
Voltammetry method, as well agpper, manganese, aluminum, kmy, chromium (VI), iron and nickel

in the water ample were detected by Photometric method. Water sample preparation for the test
was performed with the appropriate buffers and reagents.

22 Protocols used are available fatp://crm.aua.am
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Annex4. Soil Independent Monitoring Data

KindergartenS m, Kapancity

i Arsenic, Cadmium, Copper, Lead, Mercury,
{hYLtAy3 o pH mg/kg mg/kg mg/kg mg/kg mg/kg
18-May-16-0822s1801 7.0 39.10 0.56 258.95 16.55 <0.1
18-May-16-0822s1802 7.5 37.14 0.60 251.18 17.79 <0.1
18-May-16-0822s1803 8.0 24.19 0.66 178.24 20.37 <0.1
18-May-16-0822s1804 7.5 26.00 0.71 187.15 18.84 <0.1
Geometric mean 7.49 30.91 0.63 215.82 18.33 <0.1
YAYRSNHINIGSY SHX YIFLIyYy OAGe
i Arsenic, Cadmium, Copper, Lead, Mercury,
{ryLtay3 | PH mg/kg mg/kg mg/kg mg/kg mg/kg
17-May-16-0822s0901 6.0 15.19 0.11 191.34 14.48 <0.1
17-May-16-0822s0902 3.0 16.88 0.15 201.41 15.66 <0.1
17-May-16-0822-s09-03 5.5 15.61 0.13 195.37 13.31 <0.1
17-May-16-0822s0904 5.5 12.84 0.14 188.32 12.99 <0.1
17-May-16-0822s09-05 4.5 11.67 0.17 181.27 11.81 <0.1
17-May-16-0822s09-06 7.0 12.54 0.16 186.3) 12.69 <0.1
Geometric mean 5.08 14.00 0.14 190.56 13.43 <0.1
YAYRSNHINIGSY Snx YFLIyYy OAGe
i Arsenic, Cadmium, Copper, Lead, Mercury,
{ryLtaAy3a | pH mg/kg mg/kg mg/kg mg/kg mg/kg
18-May-16-0822-s20:01 7.5 37.18 0.97 826.65 46.62 <0.1
18-May-16-0822s2002 7.0 35.41 1.03 835.00 44.41 <0.1
18-May-16-0822s2003 8.0 33.63 0.95 822.47 45.52 <0.1
Geometric mean 7.49 35.38 0.98 828.02 45,51 <0.1
Y A Y R S NHE, kafa$ ¢ty S
i Arsenic, Cadmium, Copper, Lead, Mercury,
{rYLtAy3 | PH mg/kg mg/kg mg/kg mg/kg mg/kg
17-May-16-0822-s1301 3.0 30.41 0.38 551.47 27.43 <0.1
17-May-16-0822-s1302 6.0 32.88 0.41 557.10 26.12 <0.1
17-May-16-0822-s1303 6.0 31.24 0.39 561.30 24.81 <0.1
17-May-16-0822-s1304 6.5 22.45 0.35 574.69 26.10 <0.1
17-May-16-0822-s1305 7.5 20.93 0.33 580.50 27.36 <0.1
Geometric mean 5.55 27.12 0.37 564.91 26.35 <0.1
YAYRSNHINISY Stz YILIy OAGe
i Arsenic, Cadmium, Copper, Lead, Mercury,
{ryLtaAy3a | PH mg/kg mg/kg mg/kg mg/kg mg/kg
18-May-16-0822-s1501 6.5 12.38 0.14 552.9 25.93 <0.1
18-May-16-0822-s1502 7.5 12.75 0.16 569.49 24.63 <0.1
18-May-16-0822s1503 6.5 12.57 0.15 558.43 27.48 <0.1
18-May-16-0822s1504 8.0 13.12 0.18 561.19 26.31 <0.1
Geometric mean 7.10 12.70 0.16 560.47 26.07 <0.1
22

Results Soil & Water Testing in Kindergartens & Schools, Kapan, Syunik and Achanan Communities, RA

(Version Oct 7, 2016)

AUA Center for Responsible Mining (crm.aua.am)




YAYRSNHI NISY Sys YIFLIyYy OAGe

i Arsenic, Cadmium, Copper, Lead, Mercury,
{ryLtay3a | PH mg/kg mg/kg mg/kg mg/kg mg/kg
17-May-16-0822-s1401 6.5 34.14 0.29 501.2 37.8 <0.1
17-May-16-0822-s1402 4.5 35.77 0.33 506.83 39.64 <0.1
17-May-16-0822-s1403 6.5 36.88 0.31 511.43 40.87 <0.1
17-May-16-0822-s1404 6.5 35.04 0.26 503.76 38.82 <0.1
17-May-16-0822-s1405 6.0 29.08 0.24 482.53 29.27 <0.1
17-May-16-0822-s1406 7.5 24.24 0.21 473.07 27.23 <0.1
Geometric mean 6.18 32.19 0.27 496.27 35.18 <0.1
YAYRSNHI NISY Sips YIFLIyYy OAGe
i Arsenic, Cadmium, Copper, Lead, Mercury,
{ryLtay3a | PH mg/kg mg/kg mg/kg mg/kg mg/kg
18-May-16-0822-s16:01 7.5 8.97 0.12 251.23 34.15 <0.1
18-May-16-0822-s16:02 7.5 8.6 0.14 245.25 33.8 <0.1
18-May-16-0822-s16:03 8.0 8.47 0.13 242.61 34.68 <0.1
18-May-16-0822-s16:04 8.0 8.35 0.16 239.27 35.21 <0.1
Geometric mean 7.75 8.59 0.14 244.55 34.46 <0.1
YAYRSNHINIGSY Smnz YILIyYy OAde
i Arsenic, Cadmium, Copper, Lead, Mercury,
{FYLtAy3 | PH mg/kg mg/kg mg/kg mg/kg mg/kg
16-May-16-0822-s0801 5.5 33.81 0.21 187.15 25.29 <0.1
16-May-16-0822-s0802 7.0 32.20 0.19 178.24 23.53 <0.1
16-May-16-0822-s0803 6.5 34.62 0.23 191.60 24,71 <0.1
Geometric mean 6.30 33.53 0.21 185.58 24.50 <0.1
YAYRSNEINILSY Smm> YIFLIyYy OAGe
. . Arsenic, Cadmium, Copper, Lead, Mercury,
Samplingl.J2 Ay 0 PH mg/kg mg/kg mg/kg mg/kg mg/kg
16-May-16-0822-s0501 7.5 12.90 0.35 35.28 12.00 <0.1
16-May-16-0822-s0502 7.0 13.87 0.32 40.57 12.9 <0.1
16-May-16-0822-s0503 7.0 14.19 0.37 46.66 13.8 <0.1
Geometricmean 7.16 13.64 0.35 40.57 12.88 <0.1
YAYRSNEINISY Smos YILIyYy OAGE
i Arsenic, Cadmium, Copper, Lead, Mercury,
{HYLtAy3 | pH mg/kg mg/kg mg/kg mg/kg mg/kg
17-May-16-0822-s1201 6.5 21.97 0.27 308.15 18.25 <0.1
17-May-16-0822-s1202 5.5 21.3 0.26 311.19 16.13 <0.1
17-May-16-0822-s1203 6.5 20.25 0.25 303.6 16.98 <0.1
Geometric mean 6.15 21.16 0.26 307.63 17.10 <0.1
{OK22f SwmX YILIyYy OAGE
i Arsenic, Cadmium, Copper, Lead, Mercury,
{rYyLtay3 | PH mg/kg mg/kg mg/kg mg/kg mg/kg
19-May-16-0822-s21-01 6.5 21.4 0.35 829.09 35.94 <0.1
19-May-16-0822-s21-02 6.5 22.78 0.37 837.3 38.7 <0.1
19-May-16-0822-s21-03 7.5 22.35 0.32 833.19 37.41 <0.1
19-May-16-0822-s21-04 3.0 21.7 0.3 820.88 36.86 <0.1
19-May-16-0822-s21-05 6.5 22.03 0.34 812.67 35.74 <0.1
Geometric mean 5.73 22.05 0.34 826.58 36.91 <0.1
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{OK22f Spx YILIyYy OAGE
i Arsenic, Cadmium, Copper, Lead, Mercury,
{ryLtay3a | PH mg/kg mg/kg mg/kg mg/kg mg/kg
18-May-16-0822-s1001 8.0 37.27 0.33 552.84 28.84 <0.1
18-May-16-0822-s1002 7.0 35.5 0.34 558.43 27.47 <0.1
18-May-16-0822-s1003 7.5 38.57 0.31 578.06 33.45 <0.1
18-May-16-0822-s1004 7.5 38.17 0.32 580.93 33.78 <0.1
18-May-16-0822-s10:05 7.5 39.37 0.29 575.18 32.96 <0.1
18-May-16-0822-s10:06 7.0 35.49 0.37 567.3 32.11 <0.1
18-May-16-0822-s1007 7.5 36.42 0.35 573.85 35.49 <0.1
18-May-16-0822-s10:08 7.5 37.36 0.36 569.3 33.8 <0.1
18-May-16-0822-s1009 7.5 33.72 0.31 550.05 25.41 <0.1
Geometric mean 7.44 36.84 0.33 567.23 31.31 <0.1
{ OK22f SdtE YI LI Y
i Arsenic, Cadmium, Copper, Lead, Mercury,
{FYLtAy3 | pH mg/kg mg/kg mg/kg mg/kg mg/kg
18-May-16-0822-s1901 6.5 40.65 0.55 562.8 39.8 <0.1
18-May-16-0822-s1902 7.0 40.24 0.57 568.5 39.21 <0.1
18-May-16-0822-s1903 7.0 39.84 0.56 574.18 40.39 <0.1
18-May-16-0822-s19304 7.0 39.63 0.59 579.87 41.05 <0.1
18-May-16-0822-s1905 7.0 39.43 0.58 577.03 40.45 <0.1
18-May-16-0822-s19306 7.5 38.23 0.6 582.71 40.85 <0.1
Geometric mean 6.99 39.66 0.57 574.14 40.29 <0.1
{OK22f St3> YILIyYy OAGR
. p Arsenic, Cadmium, Copper, Lead, Mercury,
SamplinglJ2 Ayt pH mg/kg mg/kg mg/kg mg/kg mg/kg
17-May-16-0822-s17-01 7.0 26.45 0.24 326.19 26.27 <0.1
17-May-16-0822-s17-02 7.5 25.19 0.22 324.57 24.44 <0.1
17-May-16-0822-s17-03 6.0 27.71 0.23 329.44 28.1 <0.1
17-May-16-0822-s17-04 6.0 28.21 0.25 327.79 29.5 <0.1
17-May-16-0822-s17-05 6.0 24.43 0.2 319.7 23.7 <0.1
Geometric mean 6.47 26.36 0.23 325.52 26.31 <0.1
{OK22f Sys> YIFLIyYy OAGR
i Arsenic, Cadmium, Copper, Lead, Mercury,
{rYLtAy3 | PH mg/kg mg/kg mg/kg mg/kg mg/kg
16-May-16-0822s0301 6.0 28.24 0.18 148.11 20.82 <0.1
16-May-16-0822-s03.02 6.5 28.56 0.19 145.15 19.77 <0.1
16-May-16-0822-s03.03 6.0 27.2 0.16 137.78 18.93 <0.1
16-May-16-0822-s0304 7.0 26.52 0.17 144.67 19.88 <0.1
16-May-16-0822s0305 6.5 29.13 0.28 265.48 23.28 <0.1
Geometric mean 6.39 27.91 0.19 162.63 20.48 <0.1
{OK22f Swmnx YI LIy OAGE
i Arsenic, Cadmium, Copper, Lead, Mercury,
{rYyLtAy3 | PH mg/kg mg/kg mg/kg mg/kg mg/kg
16-May-16-0822-s07-01 6.5 27.42 0.16 520.82 10.47 <0.1
16-May-16-0822-s07-02 4.5 28.87 0.15 510.61 9.74 <0.1
16-May-16-0822-s07-03 6.0 31.03 0.17 502.95 11.02 <0.1
Geometric mean 5.60 29.07 0.16 511.41 10.40 <0.1
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{ OK2 2 f

SMMI YI LIy OAGE

i Arsenic, Cadmium, Copper, Lead, Mercury,
{ryLtay3a | PH mg/kg mg/kg mg/kg mg/kg mg/kg
16-May-16-0822-s0401 7.0 29.96 0.36 340.8 42.22 <0.1
16-May-16-0822-s0402 7.5 28.53 0.34 324.57 41.8 <0.1
16-May-16-0822-s0403 7.0 29.38 0.35 329.44 40.96 <0.1
16-May-16-0822-s0404 8.0 27.67 0.31 321.32 40.54 <0.1
16-May-16-0822-s0405 7.5 28.1 0.33 334.31 39.71 <0.1
Geometric mean 7.39 28.72 0.34 330.02 41.04 <0.1
{OK22f SMHX YI LIy OAGE
i Arsenic, Cadmium, Copper, Lead, Mercury,
{ryLtay3a | PH mg/kg mg/kg mg/kg mg/kg mg/kg
16-May-16-0822-s06:01 7.0 15.81 0.36 87.9 14.58 <0.1
16-May-16-0822-s06:02 7.0 16.65 0.33 95.03 13.56 <0.1
16-May-16-0822-s06:03 7.0 17.48 0.31 80.77 12.54 <0.1
Geometric mean 7.00 16.63 0.33 87.71 13.53 <0.1
{ OK22f SmMoX YILIyYy OAlGe
i Arsenic, Cadmium, Copper, Lead, Mercury,
{FYLtAy3 | pH mg/kg mg/kg mg/kg mg/kg mg/kg
17-May-16-0822-s11-01 7.0 13.75 0.16 574.7 48.8 <0.1
17-May-16-0822-s11-02 3.0 14.08 0.18 589.2 50.12 <0.1
17-May-16-0822-s11-03 7.0 13.1 0.15 580.5 52.76 <0.1
17-May-16-0822-s11-04 5.5 12.58 0.14 592.1 51.18 <0.1
Geometric mean 5.33 13.36 0.16 584.08 50.69 <0.1
Syunik Kindergarten
i Arsenic, Cadmium, Copper, Lead, Mercury,
{rYLtAy3 | PH mg/kg mg/kg mg/kg mg/kg mg/kg
13-May-16-0839-s01-01 5.5 56.53 141 481.67 27.24 <0.1
13-May-16-0839-s01-02 5.0 55.7 1.43 476.9 25.94 <0.1
13-May-16-0839-s01-03 4.5 45.23 0.49 271.9 20.46 <0.1
13-May-16-0839s01-04 8.8 47.61 0.46 258.95 19.49 <0.1
13-May-16-0839-s01-05 5.7 49.99 0.48 278.73 21.43 <0.1
Geometric mean 5.74 50.82 0.74 339.47 22.71 <0.1
Syunik School
Arsenic, Cadmium, Copper, Lead, Mercury,
{ryLtaAy3a | pH mg/kg mg/kg mg/kg mg/kg mg/kg
13-May-16-0839-s0201 8.0 27.74 0.23 851.5 20.24 <0.1
13-May-16-0839-s0202 6.0 29.2 0.24 860.1 21.31 <0.1
13-May-16-0839-s0203 8.0 20.18 0.19 888.72 19.37 <0.1
13-May-16-0839s0204 7.5 19.22 0.18 897.7 18.45 <0.1
13-May-16-0839-s0205 3.5 26.93 0.17 852.81 17.53 <0.1
Geometric mean 6.32 24.29 0.20 869.95 19.33 <0.1
AchananShcool
i Arsenic, Cadmium, Copper, Lead, Mercury,
(YLt Ay3 | PH mg/kg mg/kg mg/kg mg/kg mg/kg
13-May-16-0801-s01-01 7.0 17.16 0.64 710.4 22.03 <0.1
13-May-16-0801-s01-02 7.5 15.97 0.7 768 20.35 <0.1
13-May-16-0801-s01-03 6.0 14.77 0.61 729.6 18.67 <0.1
Geometric mean 6.80 15.94 0.65 735.61 20.30 <0.1
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Annex 5. Water Monitoring Data

Figure8. Kgpan O A (i Bnklrig warer test data

Measurement results, mg/l Armenian | US EPA maximun
Sample Sample Sample Sample Drinking contaminant
Metals number number number number Water levels for Drinking
18May-16- | 21-Augl6- | 21-Auglé- | 21-Auglé | Standard?® | water (MCLsSR
0822w01 0822w02 0822w03 0822w03 mg/l mg/l
Measured by Electrochemical method
Cadmium <0.003 <0.003 <0.003 <0.003 0.001 0.005
Lead <0.005 <0.005 <0.005 <0.005 0.03 0.015
Arsenic (Ill) <0.005 <0.005 <0.005 <0.005 - -
Arsenic, Total <0.01 <0.01 <0.01 <0.01 0.05 0.010
Mercury <0.005 <0.005 <0.005 <0.005 0.0005 0.002
Zinc n.d. n.d. n.d. n.d. 5.0 -
Copper n.d. n.d. n.d. n.d. 1.0 1.3
Manganese n.d. <0.005 n.d. n.d. 0.1 -
Measured by Photometric method

Aluminum <0.01 <0.01 <0.003 <0.003 0.5 1.0
Boron <0.1 <0.1 <0.005 <0.005 0.5 -
Chromium (VI) 0.02 0.03 0.03 0.03 0.05 0.01
Iron 0.07 0.46 0.13 0.07 0.3 -
Nickel <0.1 <0.1 <0.005 <0.005 0.1 0.1
Copper 0.05 0.05 0.05 0.05 1.0 1.3
Manganese <0.1 <0.1 <0.1 <0.1 0.1 -
Other parameters Measured by WTW 320nulti-parametermeters
pH - 7.09 6.76 7.07 6-9 6-9
Water temperatureC - 15.43 13.2 13.95 - -
Conductivity, uSim/cm - 265 261 250 - -
Salinity, mg/l - 0.12 0.12 0.12 - -
Total dissoled solids, mg/l - 123 170 163 1000 1000
Dissolved oxygen, mg/| - 9.6 8.8 9.3 - -
Oxygen saturation, % - 90.8 85.1 89.8 - -

* defined as not detected
- the data does not exist

23The Armenian Drinking Water Standards are specified in Order # 876, issued by the Minister of Health of RA on 25.12.2002

2y G5NAY]1AYy3

2 | G SNY

| @3AS8SyA0 NBIljdZANBYSyYyia

and rulesfor water quality control N 2Il-A 2m € ©®
24 The US EPA drinking water MCLs are specified in the National Primary Drinking Water Regulations document that is
available atttps://www.epa.gov/groundwater-and-drinkingwater/table-requlateddrinkingwater-contaminants
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Figure 9 Voghjiand Kavartrivers water tests data

Metals Measurement results for, mg/I Armenian background
Sample number Sample number Sample number concentration for Voghji
13-May-16-082-w01 | 13-May-16-0822-w01 19-May-16-0822w03 River Basir?> mg/l
Measured by Electrochemigakthod
Cadmium <0.003 <0.003 xx 0.0001
Lead <0.005 <0.005 - 0.0001
Arsenic (IIl) <0.005 <0.005 - -
Arsenic, Total <0.01 <0.01 - 0.00027
Mercury <0.005 <0.005 - -
Zinc 0.003 0.010 - 0.003
Copper 0.007 0.020 - 0.004
Manganese 0.006 0.009 - 0.004
Measured by Photometric method
Aluminum <0.01 <0.01 0.2 0.03
Boron <0.1 <0.1 <0.1 0.032
Chromium (V1) <0.02 <0.02 <0.02 0.046*
Iron <0.02 0.2 2.6 0.031
Nickel <0.1 <0.1 0.5 0.00064
Copper <0.05 <0.05 8.16 0.004
Manganese <0.1 <0.1 7.60 0.004

* definedfor total chromium
** concentrations of total arsenic, arsenic (lll), cadmium, mercury, zinc and lead were not detected due to high intesfelanug the

measurements.

25 The Armenian backgund concentrations for Voghjiiver Basinare specified in the RA Government decision #\75
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Annex6. Determination of Background Levels of Metals in &dilgpan Community

The determination ofhe background level for each metal in soilkdpan communityas conducted

by horizontal and distance sampling, based on requirements of the Protocol for Determining
Background Levels of Metals in Soil developed by the @&er for Responsible Miningased on
international standards and guidanéeThe tackground reference areaasselected by horizontal
sampling at depte5 cm, 10cm and 2&manddistance sampling from abo@t5km out of thecity of
Kapan

In total, 9 reference samples from &m, 10cm and 20cm depth were collected from the sites that
were located2.5km out andsouth of Kapancity (0822sRef02), in the Shgharshik district neahe

{ OK2 2t SRef0d) andimthe public park of the city0822-sRef03) (Figurel0). The calculation
of BLs for each metal are showhe Figurell below.

Figurelod ¢ KS OF f Odzf  GA2Yy Pafcir SGFHEaQ . [ & Ay a2Af

@ Reference points
— Borders of Kapan

AMERICAN UNIVERSITY OF ARMENIA

Center for

Responsible Mining
{ T S S (O |

The BL was selected for each metal based on the results of thgparametric statisticahnalyses.

The calculated BL is the concentration value against which site concentration data are compared to
determine whether the data represent site contamination. Sample concentrations greater than the
maximum BL are categorized as likely site contatiinawhereas sample concentrations less than or
equal to the maximum background levels are categorized as ambient conditions.

26 Protocols used are availablefatp://crm.aua.am
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Figurelldd ¢ KS OF f Odzf | GA 2y Kapancitw SG I £t aQ . [ a
. . Metals, mg/ki
Number of sampling point Arsenic | Cadmium Copperg ’ Lead Mercury
Armenian SS 2 - 3 32 2.1
0822-sRef01 (5cm) 27.2 0.16 137.78 18.93 <0.1
0822-sRef01 (10cm) 24.62 0.4 161.75 26.68 <0.1
0822-sRef01 (20cm) 22.18 0.58 201.4 37.26 <0.1
0822sRef02 (5cm) 11.75 0.24 45.34 8.29 <0.1
0822-sRef02 (10cm) 12.79 0.18 104.79 5.83 <0.1
0822-sRef02 (20cm) 13.42 0.24 41.6 8.8 <0.1
0822-sRef03 (5cm) 22.90 0.2 81.74 10.95 <0.1
0822-sRef03 (10cm) 14.39 0.37 71.57 39.59 <0.1
0822-sRef03 (20cm) 9.82 0.39 59.46 21.69 <0.1
Number of samples 9 9 9 9 9
Arithmetic mean 17.67 0.31 100.60 19.78 =
Median 14.39 0.24 81.74 18.93 -
Standard deviation 6.48 0.14 55.59 12.62 -
Minimum 9.82 0.16 41.60 5.83 -
Maximum 27.2 0.58 201.4 39.59 -
Lower band 13.8 0.2 77.2 15.4 -
Upper band 19.6 0.4 130.5 26.7 =
Background Level 16.7 0.31 103.8 21.0 <0.1
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Annex7. Inter-laboratory Comparison Tests Results

Inter-laboratory comparison tests were performed for assuring the quality of test and calibration
results for the AUAEY G SNJ F 2 NJ w S alabi8rafaiiyA Toid cBmparisoyi fesfsIverd conducted

for 9 soil samplesn the qualified laboratoies of RA Mnistry of NaturePN2 (i S OEnvirgnyhéntal
Impact Monitoring Cente(EIMC)SNC@ndEcoAtom LLC research center

The soil samples for comparistestswere selectedaccording to following principles:
I One sample with lovor high concentrations of the measured parameter

1 Arbitrary selection

I One reference sample

Determination of metals in the soil samples was performed byM@gs Spectrometric Methb (by

Perkin Elmer MS device) in both laboratories of EIMC and EcoAtom. The data is provided itRFigure

below.

Figurel2. Inter-laboratories tests results

Name of Laboratory Arsenic, Cadmium, Lead, Copper, Mercury,
mg/kg mg/kg mg/kg mg/kg mg/kg
ArmenianSS 2 - 32 3 2.1
Background Level 16.7 0.31 21.0 103.8 <0.1
0822-sRef01 (20cm)
AUA CRM 22.18 0.58 37.26 201.4 <0.1
EcoAtom 9.74 0.30 15.94 141.94 0.89
0822sRef03 (20cm)
AUA CRM 9.82 0.39 21.69 59.46 <0.1
EIMC 8.49 0.19 6.44 76.57 -
Sampling pointl7-May-16-0822-s11-04
AUA CRM 12.58 0.14 50.69 584.08 <0.1
EIMC 19.32 0.47 12.94 106.94 -
EcoAtom 15.81 0.43 14.03 99.34 0.76
Sampling point 8-May-16-0822-s16-04
AUA CRM 8.35 0.16 35.21 239.27 <0.1
EcoAtom 13.45 0.71 47.39 670.07 1.65
Sampling point 8-May-16-0822-s19-01
AUA CRM 40.65 0.55 39.80 562.8 <0.1
EIMC 13.92 0.39 22.40 180.23 -
Sampling point B-May-16-0801-s01-02
AUA CRM 15.97 0.70 20.35 768.0 <0.1
EIMC 10.55 0.28 12.57 40.25 -
Sampling point B-May-16-0839-s01-01
AUA CRM 56.53 141 27.24 481.67 <0.1
EIMC 5.56 0.49 8.83 77.26 -
Sampling point B-May-16-0839-s02-04
AUA CRM 19.22 0.18 18.45 897.7 <0.1
EcoAtom 8.34 0.28 9.25 56.73 0.66
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Annex 8 Measurements Exceeding the Armenian and InternationalSsardard

(SSY

Figurel3. Arsenic Measurements

‘5 % of tests exceeding SS and US EPA screening level for As
(] )]
Schooll ) P E | £ 2 3 S > I o <
kindergarten 2 2 3 = S £ S k5 3 % = qu
s | S| |8 5§ 8| & & |28 |08
| z
Soil Standardmg/kg) 2 2 110 55 50 37 15 2 12 30 22
YAYRSNHI NI 4 100% | 100%| O 0 0 25% | 100% | 100% | 100% | 50% | 100%
YAYRSNHBI NI 6 100% | 100%| O 0 0 0 16.%% | 100% | 83.3% 0 0
YAYRSNABI NI 3 100% | 100%| O 0 0 0 100% | 100% | 100% | 100% | 100%
YAYRSNABI NI 5 100% | 100%| O 0 0 0 100% | 100% | 100% | 20% | 60%
YAYRSNHI NI 4 | 100%| 100%| O 0 0 0 0 100% | 100% 0 0
YAYRSNHBI NI 6 100% | 100%| O 0 0 0 100% | 100% | 100% | 66.7%| 100%
YAYRSNABI NI 4 100% | 100%| O 0 0 0 0 100% 0 0 0
YAYRSNABI NI 3 100% | 100%| O 0 0 0 100% | 100% | 100% | 100% | 100%
YAYRSNAI NI 3 100% | 100%| O 0 0 0 0 100% | 100% 0 0
YAYRSNHBI NI 3 100% | 100%| O 0 0 0 100% | 100% | 100% 0 0
{ OK22f Swm 5 100% | 100%| O 0 0 0 100% | 100% | 100% 0 0
{ OK22f Sp 9 100% | 100%| O 0 0 33.3%| 100% | 100% | 100% | 100% | 100%
{ OK22f Sc 6 100% | 100%| O 0 0 100% | 100% | 100% | 100% | 100% | 100%
{ OK22f ST 5 100% | 100%| O 0 0 0 100% | 100% | 100% 0 100%
{ OK22f Sy 5 100% | 100%| O 0 0 0 100% | 100% | 100% 0 100%
{ OK22f Smj 3 100% | 100%| O 0 0 0 100% | 100% | 100% 0 100%
{ OK22f SmMN 5 100% | 100%| O 0 0 0 100% | 100% | 100% 0 100%
{ OK22f Swmy 3 100% | 100%| O 0 0 0 100% | 100% | 100% 0 0
{ OK22f Swmq 4 100% | 100%| O 0 0 0 0 100% | 100% 0 0
Syunik Kindergarten | 5 100% | 100%| O 0 40% | 100% | 100% | 100% | 100% | 100% | 100%
Syunik School 5 100% | 100% | O 0 0 0 100% | 100% | 100% 0 60%
Achanan School 3 100% | 100% | O 0 0 0 66.7% | 100% | 100% 0 0

27The references to international soil standards and US EPA soil screening levels of metals are given in Bibliography section.
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Figurel4. Cadmium Measurements

of

% of tests exceeding SS and US EPA screening levetfor

(] o
School/ g 21 & 8 E % § g ) > s © =
kindergarten €9 2 2 =) b S S 3 = g £ w
s = x @ S @ i = S g S %)
S < M © 0] ) z o D

[ zZ
Soil Standardmg/kg) * * 6 12 20 20 0.4 3 14 0.3 85
YAYRSNHI NI 4 - - 0 0 0 0 100% 0 0 100% | O
YAYRSNHBI NI 6 - - 0 0 0 0 0 0 0 0 0
YAYRSNHI NI 3 - - 0 0 0 0 100% 0 0 100% | O
YAYRSNHBI NI 5 - - 0 0 0 0 0 0 0 100% | O
YAYRSNHBI NI 4 - - 0 0 0 0 0 0 0 0 0
YAYRSNABI NI 6 - - 0 0 0 0 0 0 0 16.7%| O
YAYRSNABI NI 4 - - 0 0 0 0 0 0 0 0 0
YAYRSNABI NI 3 - - 0 0 0 0 0 0 0 0 0
YAYRSNAI NI 3 - - 0 0 0 0 0 0 0 66.7%| O
YAYRSNAI NI 3 - - 0 0 0 0 0 0 0 0 0
{ OK22f Sm| 5 - - 0 0 0 0 0 0 0 60% 0
{ OK22t Sp 9 - - 0 0 0 0 0 0 0 55.806| O
{ OK22f Sc 6 - - 0 0 0 0 100% 0 0 100% | O
{ OK22ft ST 5 - - 0 0 0 0 0 0 0 0 0
{ OK22t Sy 5 - - 0 0 0 0 0 0 0 0 0
{ OK22f SwmJ 3 - - 0 0 0 0 0 0 0 0 0
{ OK22f SmN 5 - - 0 0 0 0 0 0 0 80% 0
{ OK22f SwmH 3 - - 0 0 0 0 0 0 0 66.7%| O
{ OK22f Swmq 4 - - 0 0 0 0 0 0 0 0 0
Syunik Kindergarten| 5 - - 0 0 0 0 100% 0 0 100% 0
Syunik School 5 - - 0 0 0 0 0 0 0 0 0
Achanan School 3 - - 0 0 0 0 100% 0 0 100% 0

(*) Soil standard has not established.
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Figure B. Copper Measurements

5 % of tests exceeding SS and US EPA screening levelfor
(] n
School/ Eol g © £ = g g S > s . =
kindergarten = o § ) b £ S 3 = g £ ("}J)
[ z & 3 = 8 T & 2 S © >
2 z
Soil Standard (mg/kg) 3 3 400 190 N.A. 190 100 100 63 50 250
YAYRSNAI NI 4 100% | 100% 0 50% - 50% | 100% | 100% | 100% | 100% 0
YAYRSNABI NI 6 100% | 100% 0 16.7%| - 16.7%| 100% | 100% | 100% | 100% 0
YAYRSNABI NI 3 100% | 100% | 100% | 100% - 100% | 100% | 100% | 100% | 100% | 100%
YAYRSNABI NI 5 100% | 100% | 100% | 100% - 100% | 100% | 100% | 100% | 100% | 100%
YAYRSNABI NI 4 100% | 100% | 100% | 100% - 100% | 100% | 100% | 100% | 100% | 100%
YAYRSNABI NI 6 100% | 100% | 100% | 100% - 100% | 100% | 100% | 100% | 100% | 100%
YAYRSNABI NI 4 100% | 100% 0 100% - 100% | 100% | 100% | 100% | 100% 0
YAYRSNAI NI 3 100% | 100% 0 0 - 0 100% | 100% | 100% | 100% 0
YAYRSNAI NI 3 100% | 100% 0 0 - 0 0 0 0 0 0
YAYRSNAI NI 3 100% | 100% 0 100% - 100% | 100% | 100% | 100% | 100% | 100%
{ OK22f Swm 5 100% | 100% | 100% | 100% - 100% | 100% | 100% | 100% | 100% | 100%
{ OK22ft Sp 9 100% | 100% | 100% | 100% - 100% | 100% | 100% | 100% | 100% | 100%
{ OK22f Sc 6 100% | 100% | 100% | 100% - 100% | 100% | 100% | 100% | 100% | 100%
{ OK22f ST 5 100% | 100% 0 100% - 100% | 100% | 100% | 100% | 100% | 100%
{ OK22f Sy 5 100% | 100% 0 20% - 20% | 100% | 100% | 100% | 100% | 20%
{ OK22f SwmJ 3 100% | 100% | 100% | 100% - 100% | 100% | 100% | 100% | 100% | 100%
{ OK22f SmMN 5 100% | 100% 0 100% - 100% | 100% | 100% | 100% | 100% | 100%
{ OK22f SwmH 3 100% | 100% 0 0 - 0 0 0 100% | 100% 0
{ OK22f Swmq 4 100% | 100% | 100% | 100% - 100% | 100% | 100% | 100% | 100% | 100%
Syunik Kindergarten 5 100% | 100% | 40% | 100% - 100% | 100% | 100% | 100% | 100% | 40%
Syunik School 5 100% | 100% | 100% | 100% - 100% | 100% | 100% | 100% | 100% | 100%
Achanan School 3 100% | 100% | 100% | 100% - 100% | 100% | 100% | 100% | 100% | 100%
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Figure B. Lead Measurements

of

% of tests exceeding SS and US EPA screening levebfor

(] n
School/ Eol g © £ = g g S > s . =
kindergarten = o % =) S £ 5 3 = g £ L
B £ T o £ © T 2 S s &) a
5 < m © o D) z O >

[ zZ

Soil Standard (mg/kg) 32 30 700 | 530 | 400 | 400 80 60 140 250 | 400

YAYRSNHI NI 4 0 0 0 0 0 0 0 0 0 0 0
YAYRSNABI NI 6 0 0 0 0 0 0 0 0 0 0 0
YAYRSNAFI NI 3 | 100%| 100%| 0 0 0 0 0 0 0 0 0
YAYRSNABI NI 5 0 0 0 0 0 0 0 0 0 0 0
YAYRSNABI NI 4 0 0 0 0 0 0 0 0 0 0 0
YAYRSNABI NI 6 |66.7%|66.7%| 0 0 0 0 0 0 0 0 0
YAYRSNAFI NI 4 | 100%| 100%| 0 0 0 0 0 0 0 0 0
YAYRSNAI NI 3 0 0 0 0 0 0 0 0 0 0 0
YAYRSNAI NI 3 0 0 0 0 0 0 0 0 0 0 0
YAYRSNABI NI 3 0 0 0 0 0 0 0 0 0 0 0
{ OK22f Swm| 5 | 100%| 100%| O 0 0 0 0 0 0 0 0
{ OK22f Sp 9 |55.6%) 66.7%| O 0 0 0 0 0 0 0 0
{ OK22t Sc 6 | 100%| 100%| O 0 0 0 0 0 0 0 0
{ OK22f ST 5 0 0 0 0 0 0 0 0 0 0 0
{ OK22f Sy 5 0 0 0 0 0 0 0 0 0 0 0
{ OK22f SwmJj 3 0 0 0 0 0 0 0 0 0 0 0
{ OK22ft SwmN 5 | 100%| 100%| O 0 0 0 0 0 0 0 0
{ OK22f SwmH{ 3 0 0 0 0 0 0 0 0 0 0 0
{ OK22f Swmq 4 | 100%| 100%| O 0 0 0 0 0 0 0 0
Syunik Kindergarten| 5 0 0 0 0 0 0 0 0 0 0 0
Syunik School 5 0 0 0 0 0 0 0 0 0 0 0
Achanan School 3 0 0 0 0 0 0 0 0 0 0 0
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Figurel7. Mercury Measurements

of

% of tests exceeding SS and US EPA screening levegfor
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Annex 9. Soil Te®esults for Each Kindergarten and School
YAYRSNHI NISYy Swm

¢KS YAYRSNHEHINILISY Sm Aa f20FiSR Ay GKS OSyaGNrt L
kindergarten.The distance from the kindergarten to tl#hahumyan mine is 1.6 km.

The soilmonitoring for the kindergarten was conducted for the smilvered area, particularly
flowerbed and playfield that belong to tHéndergarten andseparated by a fence (Figure 18a, 19b).
In total, 4 soil samples were collected that shown in Figures 18ksdihiesting results are presented
in Annex 4.

me3¢ ¢KS YAYRSNEINISY Sm 610 YIAYy BAS6 FyR 600

-ﬁ.ﬂ

S M May-16:0822-51803

(b)

The concentrations of arsenic and copper exceeded the Armenian SS in the soil of the entire area of

the kindergarten by 12:19.6 and59.4/ ¢ ®o0 G AYS&as> | OO2NRAy3Ife&d [ SR R,
tKS 02y OSyiGNIGAZ2ya 2F O RYtindsvn abdsiGantpeSdllectedironyf | Q&
the kindergarten. China has the most stringent cadmium MAC (0.3 mg/kg) knownNercsiry was

not detected in the soil sampl&é8

28 Arseni¢ cadmium and copper in all soil sampéeseeded the BLs Hy4-2.3,1.8-2.3 and 1.72.5times, accordingly. Lead

RARYy Qi SEOSSR GKS .[ o
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YAYRSNHI NIISy SH

¢ KS YAYR2KbtadiibSty@mort-west part of Kapan city. In total, 132 children attend this
kindergarten.The distance from the kindergarten to tlg#hahumyan mine is 5.6 km.

The soil monitoring for the kindergarten wa®nducted for the soitovered area, particularly
flowerbedand plg/field that belong to the kindergarten and separated by a fence (Figure 20a, 21a and
21b). In tota) 6 soil samples were collected that shown in Fig@@s The soil testing results are
presented in Annex 4.

Figure20d ¢ KS YA YRSNHI NIFSYR SO0HO 06 | &02 AYEl )\ayl ermfsmyzl LI2 Ay ia
~ @HWOFKAPAN s

NAkindergaiten
Y

CA 3 dzNB H M ® ¢ KS YAYRSNJEIINJJSY SH o0l 0 NRARIKG araas LI

(@ | o S

The concentrations of arsenic and copper exceeded the Armenian SS in the soil of the entire area of
the kindergarten by 58.4and 60.4 1 ®m (A YS&z I OO0O2NRAy3Ife&d [ SR RAI

/' RYAdzY RARY QG SEOSSR / &mocAdmidi MAQ (0.3iniglkg) kndwd tolisk S Y 2 2
Mercury was not detected in the soil sampfés

Pl
w»
Py

29 Copper in all soil samplexceededthe BLiy7m ddp A YSad | NASYAOs OF RYAdzY Yy
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YAYRSNHI NISYy Sn

¢tKS YAYRSNHINISY sSn Aa t20FGSR Ay GKS y2NIK SI af
kindergarten.The distance from the kindergarten to tlghahumyan mine is 1.5 km.

The soil monitoring for the kindergarten was conducted for the-cmilered area, particularly
flowerbed and playfield that belong to the kindergarten and separdtga fence (Figurg2a, 23). In
total, 3 soil samples were collected that shown in Figures 22b. Theestiilg results are presented
in Annex 4.

YR 6060

Figure 23TheY A Y RSNHI NIiSy Sn LX F@8FAStR
‘ . The concentrations of arsenic, copper and le
W% exceeded the Armenian SS in the soil of the en
®area of the kindergarten by 1683.6, 274.2278.3
land 1.41.5 times, accordingly. The concentratio
2F O RYAdzy SEOSS RS Rmes
in all ©il samples collected from the kindergarte
éﬁz-;2001 China has the most stringent cadmium MAC (
mg/kg) known to usMercury was not detected ir
the soil sampleg’

S M8-May-160

YAYRSNHI NIGSY Sc

¢KS YAYRSNHINISY Sc Aa t20F0SR Ay GKS OSyuduNrt ¢S
kindergarten.The distance from the kindergarten to ti&ahumyan mine is 2.9 km.

30 Arseni¢ cadmium, copper and lead in all soil sampeseeded the BLsyl2.0-2.2, 3.13.3, 7.98.0 and 2.12.2 times,
accordingly.
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The soil monitoring for the kindergarten was conducted for thé-amiered area, particularlgmall
garden,flowerbedsand playfield that belong to the kindergarten and separated by a fence (Figure
24a, 25a and 25b). In totab soil samples were collected thgttown in Figures 24he soil testing
results are presenigin Annex 4.

Figure24 ¢ KS YAYRSNHI NI Sy S 00 YIAY @ASs

The concentrations of arsenic and copper exceeded the Armenian SS in the soil of the entire area of

the kindergarten by 1086.4 and 18381 po ®p GAYSazZ | OO0O2NRAy3Ifed [SIR
{{® ¢KS 02y OSyidNriA2ya 2 F.1-D4tiReSddYs0ilSapIEsIH&ied / KA Y |
from the kindergarten. China has the most stringent cadmium MAC (0.3 mg/kg) knowrMerngsiry

was not detected in the soil sampl&s

31 Arseni¢ cadmium, copper and lead in all soil sampeseeded the BLs Hy.3-2.0, 1.31.3, 5.35.6 and 1.21.3 times,
accordingly.
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YAYRSNEH?T NIiSy S

¢tKS YAYRSNHINISY St A& t20FGSR Ay (KS OSyidNIf L
kindergarten.The distance from the kindergarten to the tidahumyan mine is 2.5 km.

The soil monitoring for the kindergarten was conducted for the-cmilered area, particularly
flowerbed and playfield that belong to the kindergarten agparated by a fence (Figure 26a, 27a and
27b). In total, 4 soil samples were collected that shown in Figures 26b. Thessioi§y results are
presented in Annex 4.

Figure 260 ¢ KS YA Yy R! - NI S . O : : 6060

L

Scale

[1:4,500 [
b W G
S

FE26SNDPSR YR 000

(@) B (b)

The concentrations of arsenic and copper exceeded the Armenian SS in the soil of the entire area of

the kindergarten by 6:8.6 and 184.3ny pdy GAYSaz | OO2NRAy3Ife&d [ SIR R
tKS 02y OSy iGNl GA2ya 27F Ohaisthamdst Bringeyt CamiSrEMAS @B / KAy
mg/kg) known to usMercury was not detected in the soil sampfés

32 Copper and lead in all soil sampkesceeded the BLs 3-5.5 and 1.21.3timesS | OO0O2 NRAy3Ifed | NaSyA O
exceed the BLs.
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YAYRSNHS NI Sy S

¢ KS YAY R SNsHdcatel B yhe @&ntral part of Kapan city. In total, 36 children attend this
kindergarten.The distancerbm the kindergarten to th&hahumyan mine is 2.5 km.

The soil monitoring for the kindergarten was conducted for the-cmilered area, particularly
flowerbed and playfields that belong to the kindergarten and separated by a fence (Figure 28a, 29a
and 2%). In total, 6 soil samples were collected that shown in Figures 28b. The soil testing results are
presented in Annex 4.

@)

The concentrations of arsenic and copper exceeded the Armenian SS in the soil of the entire area of

the kindergarten by 12:18.4 and 157.7170.5 times, accordingly. Lead exceeded the ArmeS8aty

1.2-1.3 times in 66.7% (8) of all soil samples. The amntrations of cadmium slightly exceeded

/| KAYylFQa {{ o6& mModm (GAYSa Ay 2yS &a2Af al YL S oOmcoOT
stringent cadmium MAC (0.3 mg/kg) known to M&rcury was not detected in the soil sampfés

33 Arsenic copper and lead in all soil sampkesceeded the BLs ly5-2.2, 4.64.9 and 1.31.9times, accordingly. Cadmium

RARYy Qi SEOSSR GKS .[ o
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YAYRSNHS NI Sy S

TheYA Y RSNHALI NIi Sy S doentkadpartf o Kapai St In otal, 14&Kil8ren attend this
kindergarten.The distance from the kindergarten to the Shahumyan mine is 1.6 km.

The soil monitoring for the kindergarten was conducted for the-cmikred area, particularly
flowerbeds and playfield that belong to the kindergarten and separatealfieyce (Figure 30a, 31). In
total, 4 soil samples were collected that shown in Figures 30b. The soil testing results are presented
in Annex 4.

Lﬂgen
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Figure 31

YA)/RSNJEII NI sy S LI F@FASER
4y 42 B The concentrations of arsenic and copg
exceeded the Armenian SS in the soil of the en
area of the kindergarten by 425 and 79.83.7
, 2 times, accordingly. Lead slightly exceeded -
e e, . c - Armenian SS by 1.1 times in all soil samples.
p concentrations 0O RY A dzY RA RY Qi
SS that is the most stringent cadmium MAC (
mg/kg) known to usMercury was not detected ir
the soil sampleg*

34Copper and lead in all soil sampteseeded the BLs %3-2.4 and 1.61.7timesS | OO02 NRAy It ed | NaASyAO |y
exceed the BLs.
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YAYRSNHIONI Sy S

¢KS YAYRSNAINISY Swmn Aa t20FG6SR Ay (GKS OSyUlNIf
this kindergartenThe distance from the kindergarten to the Shahumyane is 3.0 km.

The soil monitoring for the kindergarten was conducted for thd-cmvered area, particularly
flowerbeds that belong to the kindergarten and separated bgrece (Figure 32a, 33). In total, 3 soil
samples were collected that shown in Figures 32b. The soil tastinits are presented in Annex 4.

ngre32TheKmdNJEII NI Sy Swmn oluv YIAY @7\Sﬂ |-y 000 azAf
|~ @W@FM@M oAl T W
muugader feng o ¥, 2t

Fuguresfgn ¢CKS YA yRSNHI NI sy Smn FTt26SNDbSRA

‘ ‘ S TN e The concentrations of arsenic and cop
exceeded the Armenian SS in the soil of
entire area of the kindergarten by 11617 .:
and59.4c o ddp GAYSaz | OC
exceed the Armenian SS. The concentral
2F OF RYAdzY RARY Qthat i¢
the most stringent cadmium MAC (0.3 mg/
known to usMercury was not detected in tt
soil samples$®

35 Arsenic copper and lead in all soil sampkesceeded the BLs ly9-2.1, 1.71.8 and 1.11.2times, accordinglyCadmium

RARYy Qi SEOSSR GKS .[ o
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YAYRSNHIINI Sy S

¢KS YAYRSNAHINISY SmMm A& t20F0SR Ay GKS a. I NFXol G
children attend this kindergartenThe kindergartenis the nearest to theShahumyan mine, the
distanceis 0.6 km.

The soil monitoring for the kindergan was conducted for the seilovered area, particularly
flowerbed and garden that belong to the kindergarten and separdigad fence (Figure 34a, 35). In
total, 3 soil samples were collected that shown in Figures 34b. Thesiiilg results are preséad

in Annex 4.

Figure 390 ¢ KS YAYRSNBINISY Swmm o6+0 YEAY @ASs
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- The concentrations of arsenic and cop
exceeded the Armenian SS in the soil of
entire area of the kindergarten by 651 anc
11.8mp dc GAYSaz I 00:
exceeded the Armenian SS.
2 : O2yOSYyiNXdAz2ya 27F (
=S Mo-Maly-16.0822-505-02 SS by 1.2 times in all soil sampl
collected from the kindergarten. China |
! the most stringent cadmium MAC (0.3 mg/
S PSR Kl s g known to usMercury was not detected in tt

iz ik . : soil samples®
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3 Cadmiumexceeded the BLs iylm ®H G AYSa Ay cc®dm: 6HKoO 2F Fff &2Af &k YLX S
BLs.
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YAYRSNHIBNI Sy S
¢tKS YAYRSNHINISY Smo Aa t20FGSR Ay GKS ¢Sad LI N
kindergarten.The distance from the kindergarten to the Shatyam mine is 4.7 km.

The soil monitoring for the kindergarten was conducted for the@wilered area, particularly garden
that belong to the kindergarten and separated bigace (Figure 36a, 37). In total, 3 soil samples were
collected that shown in Figures 36b. The soititggresults are presented in Annex 4.
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Figure 3@ ¢ KS YAYRSNHINISYy Smo 6F0 YIFEAY @ASé FyR o
- CIINACR KAPAN
INHS)

@ | ()

AYRSNHEHINISY Smo Ffi28SNDSR

| . The concentrations of arsenic and copg
exceeded the Armenian SS in the soil of the en
area of the kindergarten by 10111.0 and 101.2
Mno®dt GAYSazI I O002NRA)
 Armenian SS. The concentrations of cadmi
JRARY Qi SE OfidiRthe/ miést sfringard
.~ cadmium MAC (0.3 mg/kg) known to iéercury
was not detected in the soil sampl&s

{OK22f S

¢CKS tNAYFNER {OK22f Sm A& t20FrGSR Ay GKS OSydNI ¢
school.The distance fronthe school to the Shahumyan n& is 1.8 km.

¢tKS az2Af Y2yAil2 Nks/@nduEtedNifon{ $déozeted arel@sy particularly from
flowerbeds and garden around the school (Figure 38a, 39). Five soil samples were collected which are
shown in Figure 38b

37 Arsenicand copper in all soil samplesceeded the BLs Hy2-1.3 and 2.8.0 times, accorgi 3f 8 ® [ SF R I yR OF RYAG
exceed the BLs.
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CAJdNBE oy® ¢KS {OKz22f Sm o6F0 YIAYy SyuiNryOS FyR

Psuvuast ShUUUSAHML bt aus PUULIL 9FULU ALSUPNS

CAIdzNE odpd ¢KS {OK22f Sm Il NRSY
Arsenic, copper and lead exceeded the Armer
SS by 10:11.4,270.9279.1 and 1.41.2 times,
accordingly, in all soil samples collected from 1
. soil covered area of the school. Cadmit
P e SEOSSRSR |/ KA-¢2 tines i §0%
"av§16;0820302-05 (3/5) of all soil samples. China has the m
' « Stringent cadmium MAC known to us. MercL
was not detected in the soil samplé&s.

S 12-May-16-0826

{OK28t S

¢ KS t NRA Y| BB lodat€dkiretefcental part of Kapan city. In to&84 children attend this
school.The distance from the school to the Shahumyanenig5.1 km.

Figure 4® ¢ KS { OK22ftf Sp o6l 0
R e e I

(b)

38 Arseni copper and leaéxceeded the BLs Hy3-1.4, 7.88.1 and 1.71.8 times accordingly in all soil sample€admium
exceeded the BL by 1.2 times in 60% (3/5) of soil samples.
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TKS a2Af Y2yAd2 Niag BondlicketlJrofn Gédaveréd arBgs, particularly from
flowerbeds and football field around the school (Figure 40a, 41). Nine soil samples were collected
which are shown in Figure 40b.

CAIdzZNBE nmd ¢KS {OKz22f Sp F22G406ltf FASER

St REEINE S g VT o A G ROV B Arsenic and coppeexceeded the Armenian S
by 16.919.7 and 183.4.92.7 times, accordingly
in all soil samples collected from the soil covel
area of the school. Lead slightly exceeded
Armenian SS by 1.1 times in 33.3% (3/9) of all
samples. Cadmium exceeded Citdra { { -
1.2 times in 55.6% (5/9) of all soil samples. Ct
has the most stringent cadmium MAC known
us. Mercury was not detected in the sc
samples®

{OK28f S

¢ KS t NR Yl 8B lodateKir? tBefoutiSeastpart of Kapan city. In total,23 children attend
this schoolThe distance from the school to the Shahumyaine is 1.6 km.

The soilY2 Yy AG2NAYy 3 F2NJ { OK2 2 -cBveredéateds, paracylaRyiom &8 F NR Y

gardens around thechool (Figure 42a, 43). Six soil samples were collected which are shown in Figure
42b.

39 Arseni¢ copper andeadexceeded the BLs I%/0-2.4, 5.35.6 and 1.21.7 times accordingly in all soil sample€admium
exceeded the BL byX1.2 times in 55.6% (5/9) of all soil samples
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me4@ ¢KS {OK22t Sc 3JI NRSY

QL | 8 LTS 3—— . ".;.'" = Arsenic, copper and lead exceeded t
P I Armenian SS by 1920.3, 187.6194.2 and 1.2
\Leoslzzslguos ‘J 1.3 times, accordingly, in all soil samp
collected from the soil covered area of tt
school. Cadmium exceededK@ y' | Qa -{
e R i § 2.0times in all soil samples. China has the v
1 stringent cadmium MAC known to us. Merct

was not detected in the soil samplés.

ll il ‘ 'S, 18Ma

8-May- 16—0822 -81'9-06

-""' ﬂ&Mav 16 0822 819-04

{OK22Zf S

¢ KS t NR Y| Rafter ArdfarzkMiargaBais located in the central part of Kapan city. In total,
593children attend this school he distance from the school to the Shahumyan nmsnk 6km.

TKS a2Af Y2yAl2 Niag Bondlicketiflon{ ikcaveréd arBas, particularly from
flowerbeds andyarden aroundhe school (Figure 44a, 45). Five soil samples were collected which are
shown in Figure 44b.

Figure 44> ¢ KS { OK22f St 6 0 YiAY SYiNryOS YR 6060
b AR Y Ok iasATYA S o

(@)

Figure 45¢ KS { OK22f ST arNRsy
DG A i Arsenic and copper exceeded the Armeniar
by 12.2141 and 106.409.8 times,
accordingly, in all soil samples collected fr
iKS a2At O2@0SNBR I NI
exceed the Armenian SS. CadmizY R
SEOSSRSR / KAYl Q& {{
cadmium MAC known to us. Mercury was r

detected in the soil samplées.

40 Arseni¢ cadmium, copper and leaskceeded the BLs [®:/3-2.4, 1.81.9, 5.45.6 and1.9-2.0 times accordingly in all soil
samples
41 Arsenic copper and leaéxceeded the BLs Hy5-1.7, 3.13.2 and 1.11.4 times accordingly in all soil sample€admium

RARYy Qi SEOSSR GKS .[ o
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{OK28f S

TheSecondarf OK 2 &i§ loc&edA y BHgirsiik R A & (vt paril of Kapaii &ityin total,
72 children attend this school'he distance from the school to the Shahumyaine is 7.8 km.

TKS az2Af Y2yAl?2wkeolucike fidin §olbketedateasSparticularly from football
field around the school (Figure 46a, 47). Five soil samples w@tected which are shown in Figure
46b.

Figure4® ¢KS { OK22f Sy o610

@ it £ : o

Figued® ¢KS {OK22f Sy F22040lff FASER
B S s Arsenic anccopper exceeded the Armenian !
7 by 13.314.6 and 45.88.5 times, accordingly, i
: v St all soil samples collected from the soil cover
S M6-May-16-0822-s08-02" R,

FNBF 2F GKS &aokKz22f o
et L NYSY ALY {{® [} RYAdZY
that is the most stringent cadmium MC known
to us. Mercury was not detected in the st
samples'?

{OK220 S

TheSecondary| O K 2 20fis loBated in the centradouth part of Kapan city. In totaR06 children
attend this schoolThe distance from the school to the Shahumyaine is 3.Zxm.

The soil monitoringfof OK2 2t Swmn ¢ a @éveréedduddas, paticiFaNyPostbadl el

around the school (Figure 48a, 49). Three soil samples were collected which are shown in Figure 48b.

42 Arsenicand coppeexceeded the BLs Hy6-1.7 and1.3-2.6 times accordinglyin all soil samples | RYA dzy | yR f St
exceed the BLs.
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LR AY(aC

90W!| EEAS]VaNJYj[JéSVEI

y -: Arsenic and copper exceeded the Armeniar

by 13.#155 and 167.773.6 times,
accordingly, in akoil samples collected fror
iKS a2Aaft O2@0SNBR I NI

AN v oA A M oA >

SEOSSRSR GKS I NX¥YSyA
SEOSSR [/ KAYylFQa {{
cadmium MAC known to us. Mercury was r

detected in the soil samples.

Figure4® ¢ KS { OK22t Smn ¥22d0lff FASER

{OK221 S

TheSecondary OK 2 2lfafteSRafael Minasyais located in thenorth part of Kapan city. In total,
45 children attend this school he distance from the school to the Shahumysaine is 3.1 km.

Figure5@p¢ KS { OK22f Smm Ol 0

leg_mguwthSfe RiABY &2

43 Arsenicand coppeexceeded the BLs y6-1.9 and 4.85.0 times accordinglyin all soil sample§ S+ R ' yR OF RYA dzY R
exceed the BLs.
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¢tKS az2Aif Y2yAlANKy sonddcedIroh Sveéed ar&s, particularly from
flowerbed and garden arounithe school (Figure 50a, 51). Five soil samples were collected which are
shown in Figure 50b.

Figure51® ¢ KS { OK22f Smwm 3IF NRSY

R % / ] & Arsenic, copper and lead exceeded the Armen
SS by 13-85.0, 107.1113.6 and 1.2..3 times,
accordingly, in all soil samples collected from f
soil covered area of thechool. Cadmium slightl
SEOSSRSR / KAYtin@stin §0% (46
of all soil samples. China has the most string
cadmium MAC known to us. Mercury was r

detected in the soil samples.

{ OK22X S

¢ KS t NA Y NZRaftef ran®/@skanysnisilocatedd y G KS d&. F N} ol Gdzyé RAAG!
of Kapan cityln total, 16 children attend this school heschoolis the nearest to th&hahumyan mine,

the distance is 0.6 km.

¢KS {OK22f SmH

ot
N ;

Figure 52b
,:*n G

@)

The soilY2 Yy AG2NRAY 3 F2N { OK2 2t  Scaveredéareds, paracylaRyAdmS R F N.
flowerbedsaround the school (Figure 52a, 53). Three soil samples were collected which are shown in
Figure 52b.

44 Arsenic copper and led exceeded the BLs Hy7-1.8, 3.13.3 and 1.92.0 times accordingly in all soil sample€admium
exceeded the BL by 1.2 times in 80% (4/5) of all soil samples.
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SmMH FTE26SNDSRaA

Arsenic and copper exceeded the Armenian S!
7.98.7 and 26.831.7 times, accordingly, in all sc
samples collected from the soil covered area of"
school. LeadRA Ry Qi SEOSSR
/' RYAdzY &t A3KGte SEDS
times in 66.7% (2/3) all soil samples. China has
most stringent cadmium MAC known to L

Mercury was not detected in the soil sampfés.

{OK22% S

ThePrimary{ OK 2 23fis lo8ated in thevest part of Kapan city. In total,82 children attend this
school.The distance from the school to the Shahumyaine is 4 km.

¢KS az2AiAf Y2yAlaNday sonddcddroh Sdd®eted ar&as, particularly from

flowerbeds andyarden aroundhe school (Figure 54a, 55). Four soil samples were collected which are
shown in Figure 54b.

Figure 540 ¢ K S

Figure5% ¢ KS { OK22f Smo 3l NRSY
- Arsenic, copper and lead exceeded the Armer
SS by 6:3.0, 193.5197.4 and 1.8..6 times,
- ; : accordingly, in all soil samples collected from f
P, e a2Af O2@0SNBR | NBI 27
’ i SEOSSR |/ khatyid e most {stringent
cadmium MAC known to us. Mercury was r
detected in the soil samplées.

“':._ 1 - "_" ; % ‘ T :;
T f RS 17—Mav-16-0822!511-03

45 Cadmium &ceeded the BLs hi.1-1.2 times accordingly in 66.7 (2/3) all soil samples NA Sy A O O2 LILISNJ | yR f
exceed the BLs.

46Copper and lead exceeded the BLsby®BFBand2.31 dp (GAYS&Z I O0O2NRAy3Ite&s Ay | ff azaift
exceed the BLs.
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Syunik Kindergarten

The SyuniKindergarten is located e southeast part ofthe village Intotal, 36 childrerattend this
kindergarten.The distancdrom the kindergarten to the Artsvanik tailing pond is 3.5 km and to the
Shahumyan mine is 3 km.

Figure 56 TheSyunikKindergartend 0~ Y+ Ay @ASg YR S al YLX A

[ |

@)

The soil monitoring for the kindergarten was conducted for the-cwilered area, particularly
flowerbeds and playfields that belong to the kindergarten and separatedfeyce (Figure 56a, 57).
In total, 5 soil samples were collected that shown in Fig@@h. The sbtesting results are presented
in Annex 4.

Figure 57 TheSyunikKindergarten () right site playfield

=

and (b) left site playfield
TR e T AR

@ (b)

The concentrations of arsenic and copper exceeded the Armenian SS in the soil of the entire area of

the kindergarten by 22:88.3and86.amc n ®c (A YSaxz | OO0O2NRAy3Ifte&d [ SIR F
The concentrations of cadmium exceedeK A y I Q a-4.8 timesdnéall seikksamples. China has the

most stringent cadmium MAC (0.3 mg/kg) known to us. Mercury was not detect in the soil sdémples.

47 Arseni¢ cadmium and copper in all soil sampéeseeded the Bl by2.7-3.3, 1.54.6 and 2.54.6times, accordingly. Lead
exceeded the BL by 1123 times in 40% (2/5) of all soil samples.
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Syunik School

The SyunikSecondary School is located in the central east pathefvillage.In total, 111 children
attend this schoolThedistance from the school to the Artsvanik tailing pond is 2.5 km and to the
Shahumyan mine is 2.8 km.

The soil monitorindor School was conducted from soibvered areas, particularly flowerbeds and the
football field of the school (Figure 58a, 59). Five soil samples were collected from toevaritd
INRdzyR 2F {OK22f SmMX 2F gKAOK (KS t20FGA2ya I NB

Figure 58 ¢ KS {2dzyAl {OK22f 610 YLAYy GASs FyR 600 a2

e s
[Scale
[1:2.500
B ow

@)

Figure 59 The Syunik School football field -

- : Arsenic and copper exceeded the Armenian
by 9.614.6 and 283.8299.2 times, accordingly
in all soil samples collected from the soil covel
I NBF 2F (KS aokKz22f o
I NYSYALY {{® [/} RYAdD
Y2ad &aidGNARy3aSyid [/ KAYL
detected in the soil samples.

S M eMay-16-0839-s02-04

Achanan School

The Achanan Secondary School is located in the east part of village. In total, 53 children attend this
school.The distancdérom the school to the Artsvanik tailing pond is about 1 km and to the Shahumyan
mine is 0.3 km.

The soilmonitoring for Achanan School was conducted from-soiered areas, particularly from
flowerbeds(Figure 66,610 ® ¢ KS aO0OK22ft Qa F220o0ltf FASER gl a 02
collected which arshown in Figure 68

48 Arsenicand coppeexceeded the BLs Hy2-1.7 and 8.28.6 times accordinglyin all soil samples | RYA dzYy I yR f SR R
exceed the BLs.
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Figure 61 The Achanan School flowerbed

_— N I Arsenic and copper exceeded the Armenian
oy by 7.48.6 and 243.256.0 timesaccordingly,
in all soil samples collected from the s
O2@SNBR I NBI 2F (KS
GKS I NXYSYyALY {{®d /I
SS by 242.3 times in all soil samples. Chi
has the most stringent cadmium MAC knou
to us. Mercury was notletected in the soll
samples®®

S'13-May-16-0801-s01-03

49 Cadmium and coppexceeded the BLs I%0-2.3 and 6.87.4 times accordinglyin all soil samples N& Sy A O | y R

exceed the BLs.
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Annex 10Complete Test Results of S@h$ples

Within the interlaboratory comparisonthe complete tests of metals were conducted f@rsoil

samples.Thetotal concentrations 026 metalswere measuredn the qualified laboratoies of RA
aAYAAOGNR 2F bl (dzNB andNERoABM LLESNY Dé&lCPBldss $pectfométric
Method (by Perkin Elmer MS devic&he test results and appropriate Armeniand InternationalSS
for each metal@regiven in Figure 2and Figure 28

Figure 27 Complete soil test resultsfrom EIMC

Measurement results, mg/kg . . g
- - - - % 74 0 %] T o
g g g g 3 2ol eol oal®] g2
ESE | £48 | E48 |E9S (543 | 882|882 | 52|82 38
Metals | 2638 | 338 | 233 | 233 |23y |52 | 82|82 (22| <=
VRS c 39 0o 89 v 89 0 8 Y Qe S c £ = E| Lo
s8% | 233|233 | 239 | 239 £ % T 5 W >
E8c | ER8 | E48 | E8g | E5S | < [ 2 | O 0 2
n n n n n )
Antimony 0.45 0.41 0.74 0.97 1.07 4.5 S - - -
Arsenic 8.49 5.57 10.55 13.92 19.32 2.0 2.0 12 30 22
Barium 91.47 77.10 133.55 184.94 482.17 - - - - -
Beryllium 0.52 0.63 1.14 0.87 1.35 - - - - -
Boron 0.73 n.m. 9.37 4.77 6.09 - - - - -
Cadmium 0.19 0.49 0.28 0.39 0.47 - 3.0 14 0.3 85
Calcium 21084.4 | 16797.9 | 19194.7 | 31834.2 | 113966.1 - - - - -
Chromium 32.26 46.46 49.21 61.46 147.20 6.0 25 64 150 230
Cobalt 25.83 17.46 16.47 23.13 36.47 5.0 - - - -
Copper 76.57 77.26 40.25 180.23 106.94 3.0 100 63 50 250
Iron 41613.8 | 21324.7 | 15726.4 | 38211.4 85897.7 - - - - -
Lead 6.44 8.83 12.57 22.40 12.94 32.0 60 140 250 400
Lithium 13.50 7.72 9.73 16.13 31.92 - - - - -
Magnesium 11937.5 | 6915.0 4992.6 | 10593.4 | 30203.9 - - - - -
Manganese 875.48 479.09 458.49 750.36 1090.02 700.0 - - - -
Molybdenum 0.62 1.76 2.56 2.69 7.10 - - - - -
Mercury - - - - - 2.1 1.0 6.6 0.3 -
Nickel 22.71 41.04 41.18 42.15 58.30 4.0 50 50 40 1,600
Potassium 7557.9 5435.9 13301.4 | 10142.8 13403.7 - - - - -
Selenium 7.66 5.94 4.89 7.02 12.66 - - - - -
Sodium 9566.0 | 12561.6 | 4494.3 9701.1 11349.2 - - - - -
Strontium 110.07 116.29 250.49 185.91 602.63 - - - - -
Tin 0.81 0.96 1.46 1.58 2.80 - - - - -
Titanium 1905.1 1710.0 1667.6 1845.2 2132.5 - - - - -
Vanadium 188.14 82.61 89.92 137.75 142.73 150.0 - - - -
Zinc 87.46 105.51 102.02 135.35 229.05 23.0 100 200 200 | 23,000

(*) n.m. stands for notneasured
(**) Soil standard has not established.

Arsenic, bromium, cobalt,copper, nickel an@incexceeded the Armenian SS »y-9.7 times, 5.4-
24 .5times, 3.3-7.3times, 13.4-223.4times,5.7-14.6timesand 3.7125.5times accordingly, in the soil
samples collected from the reference sitand soilcovered areaofth& I LIy OA (& Qa YA YRS
Schodi Sc YR SmoX {@&dzyAl GAfflASQa aOKMRahdangsey R | A
exceeded the Armenian 3§ 1.:mdp GAYS& Ay GKNBS &l YL S&a Oz2ftfS
YI LI yQa { OK2 2dad éaeededyhR Ar@eniarndSS by 1.5 in one soil sample collected from
YL YyQa8 YAYRSNHINIGSY S a 6Stt | & rafereyce $oh dzy SEC
sample Measured other metals, such as antimamyd mercuryRA Ry Qi SEOSSR GKS | NI
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Figure 8. Complete soil test resultfom EcoAtom

Measurement results, mg/kg . Rk g
- - - - %] A 9 % %o
2 I -SRI B c co |2, E2
ESE | ES | EC2 |E%: |82 | 82| 22|82 3¢
Metsals eEs | 258 | 258 | 25 cE | g2 | 32| 22| <=
N L=< & L= LS = 1S s 1S c € = E 0o
285 | 238 (229 [EE§ |2 | & |8 |O |3
g ° ~Rake] ~Rake) g — o z 2]
n n n n )
Antimony 0.85 0.53 1.94 1.07 4.5 -* - - -
Arsenic 9.74 8.34 13.45 15.81 2.0 .0 12 30 22
Barium 122.19 113.80 307.82 314.36 - - - - -
Beryllium 0.72 0.69 0.67 0.96 - - - - -
Bismuth 0.27 0.14 0.28 0.27 - - - - -
Cadmium 0.30 0.28 0.71 0.43 - 3.0 14 0.3 85
Calcium 16019.7 | 17463.1 | 43592.1 | 59977.3 - - - - -
Chromium 50.35 47.45 61.26 92.31 6.0 25 64 150 230
Cobalt 18.33 18.14 20.68 24.72 5.0 - - - -
Copper 141.94 56.73 670.07 99.34 3.0 100 63 50 250
Iron 23755.7 | 27682.7 | 38714.8 | 43453.2 - - - - -
Lead 15.94 9.25 47.39 14.03 32.0 60 140 250 400
Lithium 8.30 8.45 9.57 16.70 - - - - -
Magnesium 4607.5 6975.3 | 10841.1 | 14902.0 - - - - -
Manganese 610.85 522.11 579.82 703.24 700.0 - - - -
Molybdenum 2.29 1.87 6.01 3.57 - - - - -
Mercury 0.89 0.66 1.65 0.76 2.1 1.0 6.6 0.3 -
Nickel 41.29 36.88 40.18 50.58 4.0 50 50 40 1,600
Potassium 8376.8 8455.2 8130.6 11198.4 - - - - -
Selenium 5.39 6.39 8.39 12.15 - - - - -
Sodium 4609.2 7713.2 7910.9 7464.9 - - - - -
Strontium 84.14 151.85 397.49 354.17 - - - - -
Tin 3.77 1.27 3.23 2.38 - - - - -
Titanium 1704.49 | 2426.33 | 189.14 1784.62 - - - - -
Vanadium 112.57 110.56 95.72 116.27 150.0 - - - -
zZinc 170.56 85.20 | 2887.35| 178.88 23.0 100 200 200 | 23,000

(*) Soil standard has not established.
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