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ABSTRACT

The geological features of the geothermal resources
in China have been analyzad firstly. The geothermal
resources were then characterized of different
catezories such as shallow, sedimentary basms,
apopltysis mountains, and bot dry rocks (potentially
for enhanced pgeothermal systems, EGS). The
potential zeothermal resources of different types in
China have been ass on the basis of the
zeological amalvsis by different methods and
models. The results of the zeothermal resources in
China are summarized The key cities of China have

shallow seothermal resources of about 2.78+10°7, of

which approximately 280x10"kWh might be
utlized anoually. The geothermal

ity of allowable explostation is close 10

The total heat dischar
sprmng m.b is roughly 13
exploitable resource 5 about 6
geothermal resources in hot dry rocks (or x:GSl areas
ata dept!:of 3.0-10 JmemmhndChlm is around
s equivalent to
China's current amml total ensrgy
0: 95.2<10™7) if only 2% of the
be recoverad.

i from the hot
m:lthe

EGS resources

FEATURES OF GEOTHERMAL RESOURCES

IN CHINA

Catesory of Geothermal Resources
Geothermal resources can be dmided into different
types by geothermal reservoir rock types, geological
genesis and hydrothermal ransmission mode (Chen
et al, 1996; Tian et al, 2006). According to the rock
3 thermal reservodrs, -eochemal [ES0UICes
can be divided info porous type, facture fype, and
karst fracture geothermal resources. According to
geological genesis, they can be categorized as
sadimentary sins and apophysis ~moummains
-eothemal resources. They can also be divided into
conductive and comwvective geothermal resources

according to hydrothermal transmission mode Most
frequently, geothermal resources are classified by the
tenperatare  of resowrces: high-temperanme (the
tempenatare is 2150°C),  intermediate-temperature
(the tenperature is <150°C and =00°C) and low-
temperature geothermal resources (the temperature is
90°C). Furthermore, geothermal resources of
apophysis mounfains type can be divided mto
volcano type, non-volcano type and deep-recycle
fype according to heat source, structure and other
conprehensive condidons. And sedimentary basin
geothermal resources can be divided into graben
basins and down-warped basins according to tectonic
property of the basins. The geothermal resource types
nnLedb\ :enpmmmlbemm,e\.mmm
basins of China (mainland only in this study) are
shown in Figure 1.

(modified from Chen e ai., 1996).
(The abbreviations of Bu;m: are SL. Songliao; NC,
North China; NJ, North Jiangzu; JH, Jianshan: ED,
Erdos; SC, Sichuam; YM, Yumen: TH, Tuha; JG,
Jungar, TR. Tanm and QD. Qaidam )

Several categories

evaluated In the 1 by the US. Geologial
Survey (White and Williams, 1975; Muffler, 1979).
Tester et al. (2006) considerad all the aspects of EGS
development from resource base to the environmental

Ounenka reorepmajibHbIX pecypcoB Kuras

Annomayust
B mepByro odepenp NpoaHAIM3UPOBAHBI T'EOJOTMYECKHE
0COOEHHOCTH reoTepMajibHbIX pecypcoB Kuras.

re0TEPMAJIbHBIE PECYPChl XapaKTEPU3YIOTCS Pa3InyHOU
KaTeropuu, TaKWe KaK MEJKO, OCaJ0uHble OacceilHbl,
OTPOCTOK TOPBI, U TOPSIYUE CYyXHUE MOPOAbI (MOTEHIMANT AJIs
YCOBEPIIEHCTBOBaHHbIE TeoTepMmaibHble cuctembl, YI'C).
[loTeHanbHble TeOTEpMaNIbHBIE PECYpPChl  Pa3IUUHbIX
TunoB B Kurtae olleHMBaIOTCS Ha OCHOBE I'€OJOTMYECKOIO
aHajM3a C WCIOJIb30BAHUEM pA3JIMYHBIX METOJAOB U
Mozeisier. IlogBeneHbl MTOTM TreoTepMajbHBIX PECYPCOB
Kuras. OcHoBHble ropona Kurtas umeroT HertyOokue
reorepmaibHbie pecypcbl okosio 2.78%1020J, u3 KoTophix
npubausurensio 2.89x1012kWh mokeT ucnonab3oBaThes
exeroqHo. l'eoTepMaibHBIX PECYypcOoB B  OCHOBHBIX
ocadouHbiXx OacceitHoB Kwuras cocraBmser okoimo 2,5
x1022)J, W KOIMYECTBO JOMYCTUMBIX OSKCIUTyaTalMs
npuomkaercs k 7,5x1021J). O6miast TemioThl, OTBOAUMOE
OT TOpAYMX HMCTOYHHUKOB TEPPUTOpUM TNpuUMeEpHO 1.32
x1017J n sKCrTyaTalMOHHBIX PECYPCOB COCTABIIAET OKOJIO
6,6x1017J/ron. I'eoTepMaibHbIE PECYPCHI B TOPSYUX CYXHX
nopogax (EGS) na mybune 3,0-10,0 kM B MaTepUKOBOM
Kwurae cocrasnstor okono 2,52x1025 J[xk. ['eorepmanbHas
sHeprus SkBuBajeHTHa 5300 pa3 Tekymiemy roIoBOMY
norpednennto 3Heprun B Kurae (2010: 95.2x1018)J), ecnu
ToJIbKO 2% pecypcoB EGS MoryT ObITh BOCCTAHOBJICHBI.



Caxpathian Joumal of Earth and Emaronmenn] Sciences, Fobruary 2013, Vel 8. No. 1,105-116

AHHOTaUMA: Mbl U3Y4YUIN CPaBHEHME reOHACIEACTBEHHbIX
pPecypcoB OXpaHAEMbIX MPUPOAHbBIX TEPPUTOPUINA:
HaunoHanbHbIn napk «ropa ®pywka» B Cepbun n
npupoaHbIn napk MNManyk B Xopsatuu. [epBbi nogan 3asBky
Ha npuaHaHue reonapka FOHECKO B 2007 rogy, B TO BpeMs
Kak BTOpou 6bin o6bsBneH B ToM xe rogy. Obuwias runortesa
COCTOUT B TOM, YTO 3TV ABa reoriorm4yeCckn CXoaHbIX yvacTka
obnagatloT conocTaBUMbIMU reopecypcamMm, YTO AOSMKHO
NPOSACHUTb NPUYKHBI, N3-3a KOTOPbIX PpyLika Mopa Ao cmx
nop He BKNIOYEHA B ceTb reonapka. [ns cpaBHeHUS,
aBTOPbI MPUMEHEHHOIO paHee Co34aHHOM MOLENN OLIEHKM
reonorndecknx namatHukos (Ol T/gam). GAM coctouT n3
ABYX KIOYEBbIX NMOKa3aTenemn: OCHOBHbIX U
AOMNONHUTENbHbIX, KOTOpble aanee aensatca Ha 12 un 15
nokasarerien COOTBETCTBEHHO, KaXbl N3 KOTOPbIX
nHgmeuayanbHo otMmedeH ot 0 go 1. 310 pasgeneHue
OCYLLECTBMSETCS 3a CHET ABYX TUMNOB LIEHHOCTEN: MaBHbIE -
KOTOpbl€ B OCHOBHOM MOpOXAaeTcs NPUpoLHbIMA
XapaKTepPUCTUKaMWN reoiorMyeckmx namsaTHUKOB; U
AOMNOMHUTENbHbIE - 3TO, B OCHOBHOM, aHTPOMOreHHbIE U
CO3[aHHbIE N3MEHEHUSMWN 19 NX UCMNONb30BaHUS
nocetutenamu. iccnegoBaHme nokasano, YTO OCHOBHbIE
LIEHHOCTU CXOXWM Kak ¢ PpyLUKOm ropon, Tak u ¢ lNanykom.
OpHako Nopa lNanyk, Kak XopoLlo pa3BuTbIN rrnobdanbHbIn
reonapk, nmeet bornee BbICOKME JOMNOSTHUTENbHbIE

GLOBAL GEOPARK AND CANDIDATE - COMPARATIVE ANALYSIS OF
PAPUK MOUNTAIN GEOPARK (CROATIA) AND FRUSKA GORA
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Abstrace: We examined the companizon of gechantags rewources of two natural protecsd areas: Nagozal park
Frutka Gom in Serbia and Naturs Park Papuk = Croasa The Srst ons has applied for UNESCO geopark
recogxition in 2007, while the wcond one was prochumsed as ons the same year. The senenl hypothesis & that
thewe two geclogically sxuiler areas possess compamable gec-resources, which should clanfy the causes
becanse of which Frazka Gora still has not besa inchuded in geopark network. For their comparizon, authers
wppbisd prsviously croated Geosite Asseramsat Model (GAM). GAM consist: of two key mdicators: Main and
Additional Vahes, which ave furter dvided o 12 and 15 ndicators respectively, each individually marked
fom 0 to 1. This division & made dus % two genaral kinds of values: Mam - that are mostly geserated by
geoate’s matural charactemstics; and Additomal - that are mostly buman-mmduced and genemated by
modifications for its use by visitors. The study rovealed that the Main Values are similar to both, Frutka Gora
and Papuk Howover, PqﬁMm&a.amﬂMﬂmdgbwmmmM\'dmm
significant mtermational roc As those two mvestigated areas 2o less than 200 km away fom cach
othar, cze of e devalopmant cpticm: could be collaboration of Sese complementary gectourize: destinasions
thromgh an intematiozal and muraal offer that could ixatia% new goo-destnations and further improve and
develop comervation and prometion of geobaritage in a much wider regicn.

Key words: goopark, geohsritage, geotourism, Papuk Mt Frutka Gora M, GAM Modsl

1. INTRODUCTION their enconpassing topography. together with ther

associated m situ and ex situ artefacts, o consttuency-

Recent global lstsure mends, as an element of
stamable  tounsmy,  have  showm  heishtensd
apprecition of noo-living natural mesources, or
geodiversity. This vanety of nanral resources is defined
by Gray (2004) as “the range of soil. geomorpholozical
and geological features”. The compomsnts of
geodiversity that have scientific, educational. assthetical
and inspirational significance are comsidersd to be
determined as geobentage (Diwon. 1993). and manmy
researchers emphasize conservation sigmificance of
geohentage (Gray, 2004; Gawgnca, 2010). From the
19°Os many theorists orginated the comcept of
“geotounsm” which i3 defined and redefined
by Hose (1995; 2000; 2008; 2011 2012; Hose &
Vasibewic, 2012) as “the provision of interpretative and
senvice facilines for geosites and geomorphosites and

build for their conservation by generating appreciation,
leaming and research by and for current and furure
generations”  (Hose, 2012). The recent Zeotourism
cmcqudxnnesdmnstssmmseleamdm\m\
geosites, with support of wamous geological and
geomorphological  researches  (Condorachi 2011
Ladanyi etal, 2011). Thes approach i very mmch in the
vain of sustimable toursm This can subsume
ECOMUNEm. 2 foUmism management approach that the
World Tourism Organization (1997) suggests maimtains
cultural intezrity whilst penmitting economic, social and
aesthetic neads to be fulfilled;. furthermore the
underpinning ecological processes and biodiversity are
proescead. It seeks to meet the needs of both host and
the protection and enhancement of toumsm destnations.

LEHHOCTHN, CO 3HAYUTENbHBIM MEXOYHaPOAHbIM
npusHaHneM. Tak Kak 3Tu ABa uccriegyemblix pamoHa
HaxoaaTcsa He MeHee YyeM B 200 Km gpyr oT gpyra, ogHUM
N3 BapnaHTOB pasBUTUS MOXET CTaTb COTPYAHNYECTBO 3TUX
AOMNONHUTENbHbBIX HanpaBnNeHus reoTypmama, Yepes
MeXOyHapOAHble N B3aMMHble NpeafioXKeHus, Kotopble
MOTYT MHULMMPOBATb HOBbIE MECTa 1 HanpaBreHns
AanbHENLIEero COBePLUEHCTBOBAHUS U Pa3BUTUS
COXPaHEeHUs 1 YKpenneHus reorpadonuyeckoro Hacneaus B
ropasgo 6onee WwMpokonm obnacTu.
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Assessment of high enthalpy geothermal resources and promising
areas of Chile
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Llenbto gaHHom paboTbl SBNSIETCA OLeHKa noTeHumana
reoTepmaribHON 3HEPTUUN B BbISIBIIEHHbLIX BbICOKOTEPMAaribHbIX
reotepMarsibHbIX parvoHax Ynnm Ha ocHoBe Temneparypbl 1
obbema BogoxpaHunumia. Kpome toro, Mmbl npeacraensiem Habop
BbICOKOOOXOAHbIX reoTepmMarbHbIX TEPPUTOPUIA, HO 6e3
AOCTaTOuYHbIX JaHHbIX 5151 KONTMYEeCTBEHHOW OLIEHKN pecypca.
MHdopmaums, kacarowascs reotepmarnbHbIX cUcTem, bbina
cobpaHa 1 paHXupoBaHa 4159 OLEHKN yKa3aHHbIX UK
npegnonaraemMbix peCcypcoB B 3aBUCMMOCTU OT CTEMNEHN
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Thiswork ims 10 2ssess peothernal powes poteatial in ideatsed high erthalpy geothermal areas in the
Chilean Andes, based on reservoir temperature and vokeme. in addition, we present 2 set of highly Gvor-
able geothermal aregs, bus without esough data imorder to quantdy the resource. nformation regarding
peothermal systems was gathered and ranked to assess indicated or Inferred resources, depending ot
the degree of confidence that 3 resource may exist 25 indicated by the geoscientific information available
to review. Resources were estimatead through the USCS Heat in Place method. A Moste Carlo approach

e et qandy vty inboendiry coneitons. Etmstes o ot ndicted e recnmned. Y BEPEHHOCTU B TOM, YTO PECYPC MOXKET CYLLECTBOBATb, KaK 3T0
et s o e e resces o Che e £ e syeems ndyied s e YK@3AHO B MMeEIOLLEVICS N5t 0630pa reodranyeckoii
e Fah e, st 6 e gt e e g he st ey e cvempment.IHCPOPM@LIMM. PeCypChl GblnM OLEHEHbI N0 Xape
e ot S X0 (A R s ey e gy i S35y pyyiBepcasibHble B cnoco6 mecTo. Mopxoa MoHTe-Kapno
© 2015 Erevier L Mlipstsened. 1 cNONb3YETCA ONA pacyeTa N3MEHYNBOCTU FPaHUYHbIX YCITOBUN.
OueHkun obLero obbema ykazaHHOro pecypca orpaHMyYnBatoTCs
Tpems reotepmanbHbIMU cuctemamu: Apacheta, El Tatio n
1. Introduction Naticeal il Company (Empresa Nacional del retrdleo. 8APL By TOlhuaca, 4TO gaet obuwee 3HavyeHne 228 + 154 MBT. OueHku

Early grothermal exploration in Chile began in 1921, when
an Malian technical group from Larderello drilled two wells of
about 70-80m depth at El Tatio geothermal feld (Tocchi, 1923).
Systematic exploration resumed in 1568 as 2 result of 2 joint
project by the Chilean Development Corporation {Corporacion de
Fomento de 12 Produccién, CORFD) and the United Nations Devel-
opment Program (UNDF) (Lahsen, 1576). In addition, geothermual
exploration was camried out by the japan Intemational Coop-
eration Agency (JICA) in Puchuldiza (Lahsen, 1578; JICA 1979;
Letelier, 1981) and Surire (Cusicanqu, 1979). Since then, basic
exploration, drilling and feasibility studies have been conducted
sporadically, mainly by Universidad de Chile (Lahsen, 1576, 1988),
the National Geological Survey (Servicio Nacional de Geologla y
Minerla, SERNAGEOMIN) {Hauser, 1997; Peréz, 1999), and the

* Cormesponding ssthor 3t Certzo de Sxoelencts en Gecternzty de kn Andes
{ CoCA), Ureveniad die Chele, Plazs 2redla 503, Sarttags, Chelle.
2-maf addreoer darwveaOunguchiled (D Acawera),
maumarr@tnguchilesd (M. Mt )
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early 2000, 3 gecthermal law was enacted providing the frame-
wark for the exploration and development of geothermal energy
in Chile. Henceforth, comprehensive fforts to assess geothermal
potential have been made by public entities and private companies
(eg Lahsen et 2l 2010 and references therein). During the first half
of 2011, the Chilean Covernment founded the Andean Ceothermal
Center of Excellence (Centro de Excelencia en Geotermia de Los
Andes, CEGAL a Fondap-Conicyt project hosted at the Universidad
de Chile, 2imed at improving geothermal knowledge and promot-
ing its se in the Andean countries. This work is part of 2 nationwide
geothermal evaluation carried on since then (eg, Sinchez «t al,
2011; Aravera and Lahsen, 2012, 2013}

Early resource assessments considersd a gradient of 45°C'km
in the Chilean Plio-Quaternary volcanic belt, yielding 1.85 x 107
of thermal eneryy stored in water above 150 “C for depths less than
skm(Aldrich et al, 1981). Later on, Lahsen (1986) calculated values
on the order of 16,000 MWe for 50 years contained in fluids with
a temperature aver 150“C, and at a depth less than 3 km. Updated
estimates of the geothermal potential in northern Chile yield val-
ues between 400 and 1300 MWe (Procesi, 2014). In southemn Chile

obuero o6bema NporHo3npyemMbix pecypcoB ans Yunm
BKtOYaloT 6 reoTepMarsbHbIX CUCTEM U al0T obLLee 3HaYeHne
431 + 321 MBT. CTaHgapTHOE OTKNOHEHME OTpaXaeT BbICOKYH
N3MEHYMBOCTb Crneunguiecknx napameTpoB KonnekTopa ang
KaXkgon cuctembl. B kadecTBe Hanbonee BepOsATHbIX ByayLumx
Lenen passBuTus NpeanoXXeH KoMnnekc n3 65 GnaronpusaTHbIX
reoTepmMarsibHbIX panoHoB. BoceMb U3 HUX UMEIDT
nepBOHaYarnbHble pe3ynbTaTbl pa3Beakn, KOTopble
npegnonaratoT, YTO OHU SABMISKOTCS BeCbMa 6naronpuaTHbIMU
obbekTamu B Ka4ecTBe NOoTEHUNanNbHbIX reoTepMarnbHbIX
pecypcos.




Hcnonb3oBanue Merona /leab(pu A5 OLEHKH MOTEHLMAJA
CEKTOpPAa TypU3Ma ropAa4ux UcToYHHKOB TaiiBans
AnHomayus.

[enpt0o  HACTOAILETO MCCIEAOBAHUS  SBISICTCS  BbISBIICHUE
pa3nuYHbBIX (AaKTOPOB, BIMSIONIMX HA KOHKYPEHTOCIOCOOHOCTH
CEeKTOpa Typu3Ma TOpAYUX MCTOUYHHMKOB, U OLEHKa HX
OTHOCUTEJIbHOW 3HAUYUMOCTH. VccinegoBaHue OCHOBAaHO Ha
monenu [yatiep u Kum (2003), Dupaiit u Hetoton (2004), a Puun
nu Kpayu (2000), koTtopelii mpuiiea K BbIBOAY, 4YTO
KOHKYPEHTOCIIOCOOHOCTh ~ NYHKTOM  ONpEAENseTCs  Tpems
OCHOBHBIMH KOMIIOHEHTAMH: PECYpPChI U aTTPaKTOPhI, CTpaTerui
Ha3HAYeHUs M YyCIOBHM paboThl. MccienoBaHue MO3BOIMIIO
MOJIYYUTh KaK KAaYECTBEHHbIC, TaK U KOJIUYECTBEHHbIC JIaHHBIE C
ucronb30BaHueM Metonuku Jenbdu. Ipymma skcnepToB
JIOCTUITIA KOHCEHCYCa B OTHOIICHHHM NPUOPUTETOB pa3BUTHUS
CEKTOpa TypU3Ma ropsuyux UCTOYHUKOB TailBaHs W mpeacTaBuia
MUCbMEHHBIE OOOCHOBaHHWS CBOMX OTBETOB. B Hacrosiem
JIOKyMEHTE MPE/ICTABIICHbI Ka4eCTBEHHbIE pe3yJbTaThl
TpexcTopoHHero obcienosanus"lenspu'", a Takke NepcrHeKTHBa
MPEAJIOKEHUST [0 CEKTOpYy Typu3Ma TOpSYMX HCTOYHUKOB
TaiiBans. M3yueHune 3aMeuaHuii 3KCIEPTOB CAENAIO BBIBOJ O TOM,
9TO TalBaHBIBI BCE OOIbIIE OOECIIOKOCHBI 30POBBEM U
noaroieTueM. ITa (OPMHUPYIOMIASCS XapaKTePUCTUKA OTKPHIBAET
HOBBIC BO3MOXKHOCTH MJisi OW3Heca IJs TMOCTABIIMKOB OIIBITA
Typu3Ma TOPSYUX HUCTOYHHMKOB, UYTOOBI  paCIIUPUTh  HX
MPUBJIEKATEILHOCT B OXPAaHE 30POBbSI M MEIULUHCKUX =
nedyenust. OQHAKO, €CIUM OHU ISl JOCTHXKEHHSI YCTOMYHMBOIO
pa3BuTHUs W OOECIEYEHHUsT BBICOKOTO KadecTBa OOCIYKUBaHUS
MOCETUTENEH, TUAPOMACCAKHAS  COOCTBEHHUKOB  IPYXKHHBI
JOJDKHBI paboTarh B TECHOM KOHTaKTe€ ¢ MECTHBIMU OpraHaMu
BIACTM W OOIIMHAMU B [EISIX TOOIIPEHUS YCTOHYHBOTO
WCIIOJIb30BaHUsl IPUPOIHBIX TOPSAYUX UCTOUHUKOB U TIPOBEJICHUE
npopMIaKTUIECKUX OCMOTPOB Cra-momemieHuil. B memom
Oymyliee ceKTopa Typru3Ma TOpsiuuX UCTOYHUKOB MPECTABISICTCS
MHOT0O00CTIAIOIINM.

Using The Delphi Method To Assess The Potential of Taiwan’s Hot Springs
Tourism Sector

Abstract

The purpose of the present study is to identify the various factors which influence the
competitiveness of the hot springs tourism sector and to evaluate their relative importance.
The research draws on the models of Dwyer and Kim (2003). Enright and Newton (2004),
and Ritchie and Crouch (2000). who concluded that destination competitiveness is determined
by three major components: resources and attractors. destination strategies and environments.
The investigation produced both qualitative and quantitative data using the Delphi technique.
An expert panel reached consensus about priorities for the development of Taiwan’s hot
springs tourism sector and provided written justifications for their responses. This paper
reports on the qualitative findings of the three-round Delphi survey. and provides a
supply-side perspective on Tatwan’s hot springs tourism sector. An examination of the expert
comments concluded that the Taiwanese are increasingly concerned with good health and
longevity. This emerging characteristic offers new business opportunities for the providers of
hot springs tourism experiences to extend their appeal into health protection and medical
treatments. However, if they are to achieve sustainable development and ensure high quality
visitor experiences, hot springs proprietors will need to work closely with local governments
and communities to promote sustainable use of natural hot springs and to conduct routine
inspections of spa premises. Overall the future of the hot springs tourism sector appears to be

promising.

Keywords:

Delphi Method. Taiwan. hot springs tourism
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Microbial quality and physical-chemical characteristics

of thermal springs
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Abstract Microbial quality and physical-chemical
pooperties of mcreatiomal spas were swveyed to
investgate the health =pect of the spes’ waker. A
tozl of 195 amples were colleced from pooks and
springs of the spas in five siees from Axlehil Province
ofIran. The effects of 2n independent factor defined as
‘condition” and it component sub-factors (ie., =m
plng point, location, and sampling date) on microbial
quality and physical- chemical properties of the spas
were studied by pplying path analysis. The influence
of phy sical -chemical propesties on microbial quality
was dso comsidaed. The perantige of samples
exceeding the SIRI (Swimming pool water microbi
okgical specifitions (val 9412), Ingitute of Stan
daxds and Industrial Research of Iran, Tehran, 2007)
limits for Saphylococcus (spp. ) was upto 55.8 in the
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springs and 87.8 in the pools, 58.1 and 9.2 for HPC,
90.7 and 97 8 for sl colifarm and fecal coliform, and
93 and 344 for Pseadomonas acruginosa, respec
tively. There were significant differences between the
pools and springs for boé physical -chemical proper
ties ad microbial quality. Fom $he path analysis,
sanpling point was $he mest effective subdactor of
‘condison’ on hoh the physical- chemical properties
and microbial quality. Among the physical-chemica
pperties, water coke had $he most enhancing or
additive influence on microbial polluson, while BC
indicated 2 reducing or subtract ve effect.

Keywords Micmbial quality - Spe - Swimming
pools - Water pollution - Watker quality

Introduction

Mineral thermal springs or spas are used for thera
pautic and recreational puposes by 2 wide age range
of people varying from children to aged persons. Spe
tourism s $iriving in the Ardahil Provina: of Iran. Spa
therapy or balnentherapy has an ancient istory in this
area. It is 2 saditiona] medical practice, and much
research has been performed on its therapeutic henefits
(Sukemik et 2l 1999). Therefire, health mtonrites
cmmuously monitor water quzlity and $he environ
mentzl condition of spa pook. However, despite this
focus on hygiene, spa waters are <till an important

\2 Springer

MukpoOuosornyeckue " (PU3MKO-XHMHUYECKHE
XapaKTePUCTUKH TePMAJIbHBIX HCTOYHMKOB

AHHOTaLUA.

beun 00cenoBaHbl MUKPOOHOIOIMYECKOE KaueCTBO U
(U3NKO—XUMUYECKUE CBOMCTBA PEKPEAIIIOHHBIX KypOpPTOB
JUIsl U3YYEHHUsI aClIeKTa 30pOBbs TEPMAJIBLHOU BOAbL. Beero
Obu10 cobpaHo 195 00pa3ioB U3 6aCCEHOB U MCTOYHHKOB
Clla Ha IMATH yYacTKaX M3 UPAHCKON MPOBUHINU ApPIeOHIIb.
BnusHne He3aBUCHMMOro (QakTopa Ompenensercs Kak
"coctosiHue" ¥ ero cy0-(haKTOpbl KOMIIOHEHTOB (T. €., TOYKH
orbopa mpob, wmecto U gara orbopa 1Tpob) Ha
MHUKPOOHOIOrHYECKHe U (DU3MKO—XUMHUYECKHE CBOICTBa
KypoOpTOB OBUIM H3y4€Hbl C NPUMEHEHHEM METOO0B
aHajM3a TPAEKTOpPUM. PaccMOTpeHO Takke BIUSHUE
(U3UKO-XMMUYECKUX CBOWCTB HAa MHKPOOHMOIOTUYECKOE
kayecTBO. IIpoueHT npo0 ¢ MpeBBbILIEHHEM OpraHU3aluu
crangaptoB  Mpana (bacceiH  MHMKpPOOMOJIOTrMYECKUE
XapakTepucTukd  Boxbl  (o6bem  9412), HuctutyT
CTAaHJApTOB M IIPOMBINUICHHBIX HcciaenoBanui Hpana,
Terepan 2007,) mumuTts! Ha ctaduinokokk (CIIIL.) Beipoc no
55,8 B ponnukax u 87,8 B Oacceitnax, 58.1 u 99.2 s HPC,
90.7 mu 97,8 nHa oOume komudopMHBIE U (PEeKATBHBIX
Oaktepuii, u 9.3 u 34,4 nnsa CUHErHOWHOW MAJIOYKH,
COOTBETCTBEHHO. CylleCTBYIOT 3HAUUTEIbHBIE PA3IUYUS
MEXIy OacceiiHAMM W HUCTOYHUKAMHU Kak IO (PHU3UKO-
XMMHUYECKUM CBOMCTBAM, TaK M IO MUKPOOHOIOTHYECKOMY
KauecTBy. M3 aHanmsa TpaekTopuu, TOUYKH OTOOpa mpod
ABIISIETCS HauoOoJee 3¢ heKTUBHBIM cy0-dakrop
"cocrostnne" Ha  (U3MKO—XMMHYECKHE CBOWCTBA U
mukpobuonoruueckue.  Cpenu  PU3MKO—XMMUYECKUX
CBOMCTB, IIBET BO/BI OKa3blBajl HAMOOJEE YCHIIMBAIOILIEE
WIN aJJINTUBHOE BO3JIEHCTBIE HA MUKPOOHOE 3arps3HEHNE,
B TO BpeMms kak EC yka3piBal Ha yMEHBLIAIOIIMN WM
CyOTpaKTUBHBIN dPQPEKT.




B BenukobputaHmn noasemMHble Boabl obecnevmatot
3HAYUTENbHYIO YyacTb KOMMYHasibHOro
BOOOCHabOXeHusa, nokanbHo Bnnotb A0  70%.
[Mog3emHble  BOAObl,  KNacCUUUUPOBaHHbLIE  Kak
MUHeparnbHble WKW TepMaribHble  BOAbl, 4acTo
NooLLpsOTCA Kak nonesHble ansi HaLuero
Gnarononyuusi, u Bbllle, obecneymBasi XU3HEHHO
Ba)XHbI BOLHbLIN pecypc. [ae HeKkoTopble U3 3TUX BOA
BO3HMKAIOT KaK UICTOYHUKM Ha NMOBEPXHOCTU 3€MSIN, OHU
NCTOPUYECKM BaXHbIX MECT AN KynaHua v nutbd. B
BenukobputaHmn TepmanbHas Boga (Tennee, Yem B
10-120 C cpeaHsasa rogoBasa TemnepaTypa Bo3gyxa) -
9TO PefKoCTb NMOTOMY YTO KOpOYKa B 3TOW YacTu CBeTa
xoriogHas oes3 3Ha4YUTENbHOMU TEKTOHUYECKOU
aKkTMBHocTM. Bopa MoxeT ObiTb  HarpeBaetcs
€CTEeCTBEHHO, ecnn OH nyTewecTByeT Ha Oonbluve

rmybuHbl, rae Temnepartypa 3eMnu Bbllle, UNn vepes
nopoael, msnyyawwme cobctBeHHoe Tenno. OaHako
€CTb HEeCKONbKO MyTeun, YTOObl MPUHECTN TENNYO BOAY

Ha 3eMIo NOBEPXHOCTHbIMN. CerogHs B
BenukobputaHum cywecTByeT TONbKO OOVH
eCTeCTBEeHHbIN TepMaribHbI cna-ueHTp B baTe Ha toro-
3anage AHmun. bytununposaHHble MwuHeparnbHble
Boaobl cTaHoBATCA Bce ©Gonee nonynsipHbiMM B
nocnegHue 30 net. byTunnposaHHbIM BOAbI NOCTYNaoT
CO BCEW CTpaHbl W3 pasfiMyHbIX eonormMyecKnx
oOpasoBaHun, B pes3ynbrate Yero MeHSHTCS BKYCbl.
Bkyc npoucxogut oT coctaBa Bogbl. CocTtaB CUITbHO
3aBMCUT O peakumax C nopogamu-xo3sieBamm M O
ANNTENBHOCTU BPEMEHN, KOTOPOE OHU MPOBENN B HUX.
[ToaTOMy MUHeparibHble U TepMasibHble BOAbl TECHO
CBsi3aHbl C reoriormen.

‘ ]

viineral and thermal waters in the UK, Siar

umrd=)

ntroduction (230 words)

In the UK groundwater provides a significant proportion of the public water supply, locally up to
70%. Groundwater classified as mineral or thermal waters is often promoted as benefiting our well-
being, over and above providing a vital water resource. Where some of these waters emerge as

springs at the ground surface, they have historically been important sites for bathing or drinking.

In the UK thermal water (warmer than the 10-12°C average annual air temperature) is uncommon
because the crust in this part of the world is cold with no significant tectonic activity. Water can be
heated naturally if it travels to great depths where the earth's temperature is higher, or through
rocks that emit their own heat. However there are few pathways to bring warm water to the ground
surface. Only one natural thermal bathing spa exists in the UK today, at Bath in southwest England.

Bottled mineral waters have become increasingly popular in the last 30 years however. Bottled
waters are sourced from across the country from different geological formations, resulting in varying
tastes. The taste derives from the composition of the water. The composition is strongly dependent
on reactions with the host rocks and on the length of time it has spent within them. Therefore
mineral and thermal waters are intimately linked with geology.

1170 words)

Over history thermal and mineral waters have been considered benefical for health, from the very
early civilisations through to more recent times. Before modern medicine mineral and thermal
waters were used to treat a great variety of ailments, from infertility to gout (Robins & Smedley,
2013). Health tourism was popular in Roman-occupied Britain and entered a renaissance in the
1700s and 1800s when people would travel across the country to “take the waters” (for bathing or
drinking) (Downing, 1998).

Why is it special and good for our w

ell-being?

Health benefits were generally believed to be attributed to the many and varied dissolved minerals
within the waters. Water rich in magnesium and sulphate (Epsom salts] was popular as a laxative in
the 17° century. Apart from causing a general purging of the body it would also reduce side effects
from treatments such as Venice Treade, a preventative for the plague. Nonetheless, it is likely that
the greatest benefit conveyed by these waters was as a vital source of clean water or as a placebo
cure (Robins and Smedley, 2013). There is some evidence that bathing in spring waters can help to
ease rheumatism (joint pain) though it is difficult to separate medicinal properties from the more
general effects of hydrotherapy. Thermal waters are now used for relaxation.

Use of the resource

“Taking the waters"” has much declined in the UK since the 19*" Century but this has been
superseded by the bottled water industry. Many people consider drinking bottled mineral water
preferable to tap water because it is minimally treated (not disinfected) and so perceived to taste
better. The practice of bottling and selling of mineral waters first became popular in the 1900s for
the rehabilitation of soldiers from World War 1. Nowadays over 2 billion litres of bottled waters are
produced by the UK each year, 1.4 billion litres being natural mineral water abstracted from 65
different UK sources (BSDA, 2014, DEFRA, 2014), although the average consumption of bottled
water of 37 litres per person per year in the UK is much lower than the European annual average of
115 litres per person. The nse of the bottled water industry should be in the context of growing
environmental concerns over food miles and waste (bottle) disposal.
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'“ Spriagm

PasHoobOpa3ue u pacnpocTpaHeHue TepMOMUIbHbIX
6akTepun B ropsiuen soge UctouHnkoB m3 NMakucraHa

AHHOTauma. PanoHbl yunaca n XyH3bl, pacrnosioXXeHHble B
rMaBHOW MaHTUKM TAMM N OCHOBHbIX Kapakopam Tarn Mmmanaes,
aCCOPTUMEHT  reOXMMWUYECKM  pas3HOOBOpasHbIX  ropsYmx
WUCTOYHMKOB. JTOT [Mmananckmi reotepmarnbHbii  pPanoH
oxBaTblBan ropsidMe WCTOYHMKKM, Temnepartypa KOTOpbIX
konebanacbk ot 60 go 95 ° C, pH ot 6,2 o 9,4, 1 MMHepanoruo
oT ©OukapboHatoB (TaTo), cynbcatoB (TatTta-naHn) o
cmewanHoro Tuna (MypTaszaabag). CTpykTypbl MWKPOBHOrO
coobulectBa B 3TUX reotepmaribHbIX UCTOYHMKaAxX 4O CUX Mop
ocTaBanucb NpPaKTU4ECKn HEWN3y4YeHHbIMMU. B 3TOM
nccnegoBaHMM Mbl coobLiaemM O BCECTOPOHHEM, KyIbTYPHO-
HEe3aBMCUMOr0 UCCReaoBaHMs MUKPOBHbBIX COOBLLIECTB B AEBATH
obpasuax M3 ITUX reoTepmanbHbIX MECTOPOXAEHUA C

NCMonb30BaHNEM TEXHMKM LUTPUX-KOAOM NMMPOCEKBEHNPOBAHUS.
bakTepnanbHasn nuna Npoteobaktepumn n Xnopodnekcu 6oinm
AOMUHMPYOLWNMM BO Bcex obpasuax u3 Tato-nons, Tatta-naHu
n Myptasaabaga. OgHako CTpyKTypbl coobLiecTBa 3aBmcenu ot

Temnepatypbl, pH ©n  PUMKO-XMMUYECKNX NapameTpoB
reotepmarsbHbIX ydyacTtkoB. B Murtazaabad ropsuine nctouHuku
npu OTHOCUTENBbHO BbICOKOM Temnepatype (90-95 °c)
cnocobcTBoBanu passuTtuio Tuna Thermotogae, B TO BpeMsi Kak
Tatta naHn TepmanbHas canmte TP-H3-6 (60 °C)
onaronpuatcteyet lNpoTteobaktepun dunyma. Ha yyactkax c
HU3KOW KpeMHe3ema U BbICOKOW Temnepatypbl, OTyC,
npuHagnexawmx K dunyma Chloroflexi Oblnu
AoMuHupylowmmn.  mybokoBogHbIXx panoHax Murtazaabad
ropsiuMe UCTOMHUKW NpeanoynTan cepbi-BOCCTaHaBNMBaoLmne
6aktepumn. Okono 40% ot obwero OTyC, NOMYYEHHbIX U3 3TUX
obpas3uoB OblIM  HECEKpPETHble UMK Hecneunduyeckmx,
npegnonaras Hanuune MHOXeCTBa HEOTKPbITbIX n
HenccnegoBaHHbIX MWKPOOMOTbI. JTO WUCCrnedoBaHWe Oano
HOBble  MNpeacTaBneHMss O  NpUpoae  3KOSMOTrMYEeCcKuX
B3aMMOLENCTBUN  MeXZYy BaXHbIMM TaKCOHaMW B 3TUX
coobuiecTtBax, KOTOopble, B CBOK oOYyepedb, MOMOryT B
onpeaeneHumn dyayLmx y4ebHbIX KypcoB Ha 3TUX ydYacTKax.
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HenabuHckasa oobnacTtb

ETKynbckuu panoH
r. ETkynb
baodeH-badeH "[lecHasi Cka3ka"
AnekcaHopusi

88529
2525,16
86,5

3502 323 39,56

30 554

6 740 77,92

12,1

54°49'31" N 61°35'10"E
54°44'00" N 61°45'00"E
54°49'31" N 61°35'10" E
54°48'23" N 61°38'26"E
54°50'08" N 61°39'28"E

KypraHckas o6nacTtb

KeToBCKMM panioH
c.Ketoso
badeH-badeH "Esponetickul"

77 488
3 328,10
12,38

854 109
61770
9 260

55°34"' N 64°45'E
55°21'09" N 65°19'41" E
55°20'45" N 65°19'27"E
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IOMeHCcKaa obnacTb
3aBopoykoBckun O
r.3aBOgOYKOBCK

UNHeana
BoodoneyebHuua

1464173
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32,016
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26 006
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17 221,53
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KoopauHarel

leorpauyeckoe nonoxeHue
PernoH Kkm2 o B4 Knumar Tuaponorua Pened
NpeobiiaAaHIte CAZKEKHOT K PIBHIKKOTO PEAbEdE RENRETCA B3O OCODEKHOCTDIO NPKPOAHEN Y CHORKH TEPPITODIK 0BAZCTH. IR 0BAZCTH YapaKTEDH
npeobnagasme N3HAWaGTOR AECKOI 30401 OKOMO 1/5 TeppHTODIM CEEDAR0ECKOM OBAZCTH NDINIOAKTCR K3 fopHMi Ypan, Ha CeeepkoM Ypane
PACNONOKEH CAMBIE BLICOKKE B 0BAECTH BEpLIHL! (KOKKEKOBCKMH Kamesb — 1568 M, KOCoBMHCKM Kamesb — 1518 ). Cambie oblwmprbe npocTparc
Caepdnoscyos Ce”P“f‘*' Cpeapuit Ypar. . ) CEEpAM0ECKOIH 0BAICTH (B0 2/3 TEPPHTOPKH) COCTAEARIOT PAEHKHD WK YOAMMCTHIE NOAOCH!, PACCTHAIDWHECR K BOCTOKY K 33N3AY OT TOPHOM 30K, 0M0-
S | SeYPAmCHIN NhenAey, Youwckoe | 184307 SE0B4.1"-61°56'4.8"  S6°51SB.1°66°1000.4°  KowTwwenTanbkbi  1B414pek, 250003 33nanuan wacto 06AECTH PACTORETIETCR & NPEARARX BOCTONHO-EDONEICKON PAEHHAY, NDEACTAENEKHON E03BLILIEKHOCTDI0 CO CKRACTLINA YLIENDAMN &
nAaTo AOMMHAX PEK C BICOKIMM GEDETOELIMM CKENZMI-YTECIMH. 11005y 33YPAAbCKON BO3EDILIEHKOCTH C BIDOZHEKHEIM CHETKE YOAMMCTEIM PENbEGOM &
BOCTOMHON 4aCTH 0BACTH MECTaMM 7y BOKO NPOPEZANT PE4HIIE ZONKKY DEK MbiUMbI, MCeTH, Peia, Hiyl co crankcToivi Beperamy, Boctosxes ¥ cese
BOCTONKEE DEABE NEDENDANT B DOBHYK, NONTH NAOCKYH 33n3aK0-CrBipCKY 0 KISMERKOCTD. (http://www. porta -
urfo.ru/sverd/about/resourses/landscape/)
Mpeacion (oKt youn SanadroCubigeen 7488 54°1246.6"56°S0'10.8"  62°02'57.8"68'4307.6"  KowTumeRTaAbHbM o ww,",g' o TOCNOACTEYET PaEHIKKDIN, NDEIMYWLECTEEHKO KIBMEKKYI, D2bed. BOIAEARKTCA TOH OCHOBHEIE GODMY DEAbEda — TYDUHCKER (K3 3) # MLMMCKER (K3 £
obnacmo DaBHIKE 3000 038p
HIKNOKKDIE DABKIKYL, BrCWaR To4Ka obracTk — 210 M 3 103)
Penbed CIOMEH, Y70 ONPEAEARETCA NHYPOYEKHOCTE TEPPHTOPHH CPa3Y K AZYM QUZHKO-TE0TDEQHHECKIM CTDIHAM — YDaAECKOM TODKOI 1 33n3aH0-
CHBHDCKOM PAEHIKHON. B YDEAbCKOM ropKOi 43cTH 00A3CTH HaHDONEE NPUNOAHATA OCEE3R 20K3- OK3 E03EMILAETCA 40 OTMETOK 1200- ¥ AOCTHTZET B
i Cesepibiit, MDKNONRDA, MONRDHLI ApKTIMECK K ', 75000 pexHpyubes, 70 EEPIOBORXD. KapOa sbicoT (1op: Kapogsa). TUTaKTCKMH BMGUTEETD 33N34H0-CHOMDCKO PABHIHE IO 33N3HON, KKHON I EOCTOMKOH NEDHGEDIAM
R ¥pan. 10ro-33naAKaA 43T 3anaak0- 160122 55°10'27.8°-59°56'S3.7"  64°51'58.5"-75°10'33.8"  cyBapruseckui, 000 0zep NPEACTAENEK B03-EDIEKHOCTAMM I K3KNOKHBIMK DAEHIKEMK. BOZBBILEHK I DY DEACKIN NORC OPMKDYROT TAEAHHCKO-KOK QIHCKER HEKNOKHER
CHOUDEKON HisMeKHO# DaBHMKN. KOHTHHEHTaNDHOIH pagHiKa, C2E2p0-COCbBHCKER # LLIySbIHCKER BO3EMERHOCTH. ABCOMOTHEIE OTMETKM ZOCTHTAIOT 36Ch. KONKER 43CTD TIOMEHCKOM 0BRaCTH He
NOKPBIBZAZCH EAHMKAMH 1 MODRMM NOARDKOTD Bacceiiva. 3A6Ch TOCNOACTEYET PEAbEd), CER3ZHKDIN C AERTEABKOCTEK) BOAHEX NOTOKOE,
(http://www.portal-urfo.ru/tumen/about/resourses/landscape/)
HIZMERHOCTH # XOAMKCTEIE DAEHIKD, TACCKOTODER ¥ TODH. MOEBILEHNE NOBEXHOCTH HAET & BHAE YCTYNOE C EOCTOKE K3 33N34. HE KDIHHEM EOCTOKE &
L— P, 0D Ypan. aypancciom Z;’:,A;j:: ;Ziam r:eu.'v;poxoi norocoﬁ;aaxogm Saisap,uo-c»eéupckan nus:efnoco, HE NOAKIMEIOWERCA BoilLe 200 M K3 yposueuf :{Opﬂu Ha mepiaiai
newennes, Sanageo-Cebupckan | BES28  51°5043.6°-56°21'24.2° | ST0R'MA.0"63°2027.7°  KowTuwewTanbebi 3602 pekw, 3 748 03Ep 40/t OKDEMHD! YERRBIHCK 0K3 NEPEYOANT B 32YPNDCKYI0 E0ZELILIEKKYI0 DABHKKY, AOCTTZIOWYH MECTaMIt 400 M H3A Y POZHEM MODR.
obnacmy L BricoMailuaR To4Ka 06A3CTH — r0pa Hypryw (1406 M). HK3MEKKbE NPOCTPEHCTEE BHICOTON 40 200 M NPKIOAKTCR OKOAO 79 ECel TEpPHTOPIM, K3
PAEHIHKDIE Y 3CTKH BLICOTON OT 201 40 400 M — 70%, OCTanbHbie 23% TEPPATOPKH 33HATE! NAOCKOTOPbAMM # ropami. (http://www.redbook. ru/kir73-
2.htm)
AlAmei-
Maxcutiexuti  jeyroanowarn wacro 3znagso- , 19600 pek, Gonee 600
v pd 534801 56°36'13.3"-65°4221.4"  58°11'50.1"-85°56'23.4"  KOWTHHEHTAADKDIK Y
QETMOOMHEIU  CubupCKON HIZMERKOCTH ThiC. 0220
oxpye
AMGNO-HeHe Ul DAEHIKN, BOCTOMKBIE cyBapkTsEcKoi ¥
GEMoHOMHEIU  CKAOKE MOARPHOD (NabbiThanry, 62°00'58.6"E - 30HE CEBEDHOM 300 ThiC. 038D HABTHIC.  PEAbed TEDPHTODKH OKDYTE DAEKIKKII, COCTORUMI U3 T2HTH K3 1072 1 TYKDH K3 CEBEDE C MHOKECTEOM 03ED ¥ BOAOT, # TODHON 4aCTH. TOPHI MACCHE,
OBckar, Xapn, Nabopozar 62°11'31.8"N-73°30'55.8"N B5°57'58.0°E nOAOCH 33n34H0- 3CNONOKEHHI K3 33N311E OKDYTZ, NPOCTHPIETCR K3 200 KM, AOCTHTER BHICOTH 40 1,5 THIC. M.




TeppMTopvwl B paMKax npupop,Hblx
YCJIOBUW, aHaNn3 BOAbl U3 ropsa4vmnx

UCTOYHUKOB U €€ BIIUSSHME Ha

NncuxoaMouuoHarnbHoe cocTosAHue ‘

TW ~
\h{_i’"\ 2

._?\

_ F)
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CpaBHUTEIbHAA AMHAMMKA CAMOYYBCTB
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EBponencKum»

OBwecTBO ¢ OrpaHHYeHHOI OTBETCTBEHHOCTBIO
«Kypra:ckas reo/10ropasse/l04Has NapTus»

XuMmuko-ananuTHuecKas aboparopus
Ceuaerensetno o6 arrectaunn Ne 246 ot 18.11.09., Beinano OI'Y «KLICMC»
641300, Kypranckaa o6:., Ketoscknit p-u, c. Jlecuukoso, ya. Kuposa, 22, t/dakc 8(35231) 44-0-44

Pesynb'ra'ru UCTIBITAHUIA:
MPOBA Mo _633
Hassanne nerounuka BogocHabxenus : noc. Esponetickuii, Kerosckoro p-na, np. Ne 852,
Cxs. Ne 1-12 po, unr. 143-162 M

Jara otGopa npo6st  20.11.12r. Jlara noctynuienns B naGoparopuio 21.11.12 .
JMara navana ananuza 21.11.12 1. JlaTa OKOHYAHHA AHATH3A 29.11.12r.
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Anamutuk (OHO) - Llapesa JLU. %/ﬁ/ 3as naGopatopuel
Konus anannsa sapepesa — Toanwuck:
Hupextop 000 «KI'PIT»- Toranos C.C.

JlecHukoBo KypraHckon obnactu

Tabnuna

Tpe6oBaHus K OCHOBHOMY XMMHYECKOMY COCTABY M OHOJOTHYECKH AKTHBHBIM
KOMIIOHEHTaM MUHEpasbHON BoAb! ckBaXkuHbI Ne 33-0309 6a3b! oTabixa «Bepxuuit Bop»
1. Bepxuuii Bop r. Tromens

Haumerosa- | Hanverosa-
HHE TIpymnsl | HHe  BOABl | MuHepa- OCHOBHEIE 1
MHHEPATBHOH | M ee MeCTO- | JM3AIMS, [DHONOrHYECKH AKTHB- KOMIOHEHTOB
BOJIBI HaXOXKIEHHE /o’ HbIE KOMIIOHEHTEI Mr-3KB. %
Boza
BpomHas ckB. 33-0309 HCOy

AP 1. Bepxnuit SO4~ MeHee 25 MeHee |

HATpHeBas Bop 2500 - 3000
a_+

SPEHEMIRES r. Tromennb 100 — 200 Meree 10

AJIM30BaHHas 2 g &
- menee 75 | weitee S
20-35 [ ]

AHanns BbinonHeH dPeagepanbHbiM BIOXKETHBIM YUpexaeHnem
Hayku «EkaTtepunHOyprcknin MeAULMHCKUIA HayYHbIN LEHTP
NPOdUNIAKTUKN N OXpaHbl 300pOBbsi paboumnx
npomnpeanpusatuny (McnoitatenbHbli NabopaTopHbIA LIEHTP)
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aBoaoykoBCK «bC

YKeneso obliee 0.43 mr/ gm3
>Keneso 3akncHoe 0.20 mr/ gm3

HuTtpaT-moH MenbLie 0.10 mr/ am3
HWUTpUT-NoH MeHbwe 0.10 mr/ am3

Cynbdat-noH MeHbLie 2 mr/ gm3
Xnopua-noH 9929 mr/ gm3
MapokapboHaT-noH 171 mr/ gm3
AMMOHMIN NOH 14.9 mr/ pm3
AMMMaK pacTBOPEHHbLIN 11,2 mr/ am3

BIK5 1.12 mr/ pm3
BIKn 3.06 mr/ gm3

XIK mrO2/ gpm3
Hatpun 5538 mr/ gm3
Kanun 40 mr/ gm3
Kanbuui 550 mr/ gpm3
Maruun 122 mr/ opm3
Kucnopopg pacTBOpPEHHbIN 3.85 mr/ gpm3
CepoBopopog MenbLe 0.002 mr/ am3

Ouvokcug yrnepona pacTBOPEHHbIN 96 mr/ gm3

docaT-moH 0.05 mr/ gpm3
B3BelleHHble BellecTBa 180 mr/ am3

000 «TomeHckas LleHTpanbHas nabopatopusi»
XNUMUKO-AHATTIMTUYECKAA NNABOPATOPUA
(Ha ocHoBaHuK npoTokona ucnbitaHum Ne 258-3233 ot «16»
oKkTa6psa 2013r.)

BoonbCcK «BUHOKYpoBa»

CocTaB BoAb!:

xnop — 420,

Kanbumm — 1250,

MarHmm — 25,

Kanumn — 38,

6pom — 25-30,

dotop — 0,76,

bop — 35,

non — 2,5-5,
rmgpokapboHatbl 300-350.

MCTOYHUK HEn3BeCcTeH



ETKynb «AnekcaHgpusa»

ETkynb «JlecHas cxasxg,

PesyabraThl ucnbitanmnii Beanuuna
Onpe N HII Ha meToab!
nokasarenu nn® T MEg .rmn,\numoro) HeeaenoBannii
MM MP-9KB KB, % | YPOBHA, MIaM
Kariounst
ﬁ?‘ 1 AMMOHHIT 8.0+2.4 - - HE HOpMUpYeTCs I'OCT 23268.10-78
2 2 Kanuii + Hatpuii 4624.4:693.6 201.06 89.14 | me HopMHpYeTes FOCT 26449.1-85
[NokasaTenu dakTnyeckoe 3HavyeHune Mr/ﬂ,M 3 | Kaasunii 190.4-38.1 9,50 421 | He HopMupyeTcs TFOCT 23268.5-78
4 Maruuii 182.4-36.5 15.00 6.65 He HOpMHpYeTCst FOCT 23268.5-78
Cymvia 49972 225.56 100
Annonsi
Bop 0,55+0,09 S0 [iGrona 6.6221,08 = = [ ve vopwupyerca | TOCT 23268.15-78
6 TiapokapooHaThl 1126.1=168,9 18.46 | 8.8 | He HOpMmupyeTcs FOCT 23268.3-78
7 Hoauna 1,50 + 0.45 - | - | HeHopmupyercs 'OCT 23268.16-78
8 KapGoHarst 198,0-39.6 6,60 2,93 He HopMipyeTes FOCT 26449.1-85
Mapraxey, (Mn, cymmapHo) meHee 0,01 9 [ Hutpuat weee 0.1 - = e Gonee 2.0 TOCT 23268.8-78
10 | Monndocdarsi 0,112+0,039 - - He HOpMHpYeTCs I'OCT 26449.1-85
11 | Cyabdats | 2846,4+427,0 59.30 26.29 | He HOpMHpyeTCs FOCT 31940-2012
12 | ®ropuast 0,354:0,124 - - HEe HOpMHpYeTCs [OCT 23268.18-78
LinHk 0,089+0,026 13 Xnosu;u 5012,6:7519 | 14120 | 6260 | we nog.\ms;crcn TOCT 23268.17-78
14 | Hutpats menee 0,1 - g He Gonee 50 TOCT 23268.9-78
Cymma 91831 225.56 100 pacter
Kaﬂ,MMﬂ (Cd, CyMMapHO) MeHee O’OOO’] 15 | Munepaausauna 14180.3 - - 1e Goaee 1000 _ pacuer
NoNe Onpenensiemie Enunust PezynbTatel Benitina HJ1 Ha meTozbl
n’‘n nokasaresnu H3MEPEHHs HCTBITaHMI 20Ny CTHMOTO YPOBHS ucene108aHmii
16 |Amovuuuii M’ 0,048+ 0.019 HE HOpMUpYeTCS 'OCT 31870-2012
17 |Bapuit mr/am’ Goaee 0,2 e Gosee 5.0 FOCT 31870-2012
BM Kap60 HaTbl (H COB) 73 v 2i8 2 8 18 Bor;opormuﬁ nokazares en. pH 8.12:0.20 HEe HOpMHpYyeTCcs FOCT 26449.1-85
19 [Keaeso obutee M am’ 0,20+0.05 He HOpMHpYeTCs TOCT 26449.1-85
20 [Keaeso oxuchoe (Fe ™) Mr/anm’ 0,20£0.05 HE HOpMIIpYeTCs TOCT 26449.1-85
_ 21 [KectkocTh MI=9KB/aM” 24,5237 HE HOpMIpYeTCs TOCT 26449.3-85
EpOM Na-noH lehiEe 0 ’ O 1 22 [KoGanet Mriam’ meree 0,001 HE HOpMIIpYeTCs FOCT 31870-2012
23 Uluruii Mram 0.068+0,020 He HopMHpyeTcs FOCT 31870-2012
24 |Mapraneu mr/am’ 0.01640,003 HE HOpPMUpYETCS rOCT 31870-2012
H VITpaTI:I (I'IO N03') 22 b 5i2 7 7 25 |Metakpemuuesas kneaota M/ am’ 16,5+3.3 HE HOpMHpYeTCA TOCT 26449 1-85
26  Moaubaen ME/ M’ 0.0012+0,0004 He HOpMUpYyeTCs 'OCT 31870-2012
= 27 |OkucaseMocTs Mr/an’ 43404 HEe HOpMHpYyeTCs FOCT 26449 1-85
-] nepManrasaTHas -
— 28 Opranuueckuii yraepoa MM’ 69414 HE HOpMHpYeTCs FOCT 31958-2012
= Cyn b(baTbI (804 2-) 545i60 29 O::TOﬁOpHﬂH KHCI10TA MM 6,4+1.0 He HOpMIpYeTCs rOCT 31870-2012
30 [Cenen MM 0.0100+0,0020 He donee 0,05 rOCT 31870-2012
31 [Ceposoaopoa ME/ M menee 0,80 He HOpMHpYeTCs FOCT 26449 3-85
— )’Kene30 MeHee O, 1 32 [Crponuutit MI‘r‘,]M: 0.09810,15 He Gosnee 25 "OCT 31870-2012
33 |[Cypbma ME/AM menee 0,005 He Bonee 0,005 I'OCT 31870-2012
34 |Cyxoii octatok npu 180 C riam 13,7414 HE HOPMHpYETCH FOCT 26449.1-85
~ + 35 |Unannast Mr/am’ menee 0,01 e Gonee 0,07 FOCT 31863-2012
KaﬂbLl'MM 292’58_0’02 36 |Ceunen MI/KP Menee 0,001 e 6oaee 0,1 FOCT 31870-2012
37 Mbiwbsk Mr/aM” McHee 0,005 e 6oaee 0,7 I'OCT 31870-2012
< 38  |Kaamnii MI/KT menee 0,0001 He donee 0.01 rOCT 31870-2012
MarHMM 1 66’59i0’02 39  [Pryme MI/KT menee 0,000] He Goaee 0,005 T'OCT 31950-2012
40  Meap ME/a 0,0036+0,0014 He Goaee 1,0 T'OCT 31870-2012
) 41 Hukens Mr/aw’ menee 0,001 He Gonee 0,02 TI'OCT 31870-2012
Moﬂ, (J) MeHee 0,02 42 Xpom o6uwmit MM’ menee 0,001 He Gonee 0,05 I'OCT 31870-2012
43 Uik M/ AM” 0,0019-0,0008 He 6oaee 0,05 TOCT 31870-2012
44 |/lsyokich yraepoaa MM 38.8+9.7 HE HOpMHpYeTCs [OCT 23268.2-91
Hatpuin 27644280
d BbIlNO e bOeneparbHb DHOXKE » peXxXie e
dalep OVP e/l d » e 0, 010100, A
OXPdHb [10POBbA PAOO PO pearnpus blITATEJIbHb
d00PATOPHb S D




I.Pex «bapeH-bapeH I/I3ys|g|p r.TYpUHCK «AKBapersb»
Beper» ) -

KOJMYECTBEHHBIH XUMHUHYECKHUHU AHAJIU3
O6paseu mocrynun 11.11.2014 13:30
Peructpaunonisiii Homep npoosl B xyphane 17100
JlaTa Hayala ucnpiTanuii 12.11.2014 14:00 nata Bbiaauu pesyibrara 19.11.2014 16:42

Mr/am3 He HOpMHUpYeTCs
| 3 [Ceposoaopoa wr/an3 0,003 TIH/] & 14.1:2:4.178-02
s s KaTuoHbl
Dopmanbaern mr/am3 0,05 o
MMOJIB/ M3 He HOPMHpYeTCs 63 p 5 1 47
oot EVR LSS
MP-3KB/M3 5,840,9 ‘ Kan M m 5 3 55
)

MrO2/av3 TTH/1 ® 14.2:4.154-99
At
M3 0,067£0,024 24 MarHmnum O A 080
DeHoNbHbIH HHICKC mr/am3 menee 0,002 .24, o
AMMHAK U aMMOHHH-HOH (110 Mmr/am3 0,083+0,017 Kan b L" M M O 350
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Hutputer (1o NO2) mr/am3
yibgatsl (110 SO4) Mr/am3
Xsiopuast (1o Cl) mr/am3 15,3+1,5 AH M O H bl

Kpemunuii (11o Si) mr/am3

e MEDXE: Xrop 8,510

Mr/am3 s

T bpom 0,034
mr/am3 THJ @ 14.1:2.:4. o

Mr/am3 — MTHI @ 14.1:2:4.139-98 |/|O'£|| O, 1 1 8
w3 pokop6 0.207
Mr/am3 TOCTP 51212-98 rl/liul OKO aHaT )

Mr/aM3 MBH 224.01.06.059/2007

Mr/am3 PJ1 52.24.403-2007

Mr/am3 PJ152.24.403-2007
BAKTEPHOJIOTHYECKHUE UCCIHEJNOCBAHUSA
Obpazen nocrynun 11.11.2014 13:
Peructpaunontsblii Homep npobsi B xyprane 17100
nara Havana ucnbitanuii 11.11.2014 13:10 nara Beytaun pesynbrara 13.11.2014 09:25
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AHanu3 BbINOMIHEH MUCMbITAaTENbHO-NAab0pPaTOPHbLIM LEHTPOM
depepanbHoro brogpkeTHoro YupexaeHusi 3apaBooxpaHeHus
«UeHTp rurneHsl n anngemmonornm B CBepanoBCcKon obnactm»
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