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Uvod

etézec pohoti, tvofeny Ceskym lesem, Sumavou, Smréinami a Krusnymi ho-

rami, predstavuje velky, relativné jednotné stavény a podobné vyuzZivany pfi-

rodni prostor. Tato zemépisnd jednotka tvoii pfirozenou prekazku pro
prevladajici zdpadni proudéni a s nim souvisejici dalkovy prenos latek. Z tohoto
hlediska je uzemim, kde se ukladaji vSudypfitomné, ¢innosti ¢lovéka vznikajici
Skodliviny, jakymi jsou tézké kovy, polychlorované uhlovodiky, dioxiny, furany a
latky, které okyseluji prostiedi. Poskozeni lesu, které se casto projevuje pravé v této
oblasti, Ize do zna¢né miry vysvétlit pfedevsim touto zvlastni zatéZovou situaci,
zejména atmosférickymi vlivy (kyselou depozici).

Hranice s Ceskou republikou déli tento jednotny prostor do dvou politickych
jednotek, takZze se dosud provadéné vyzkumné programy omezuji vzdy jen na
uzemi prislusného statu. Ve smyslu trvale udrzitelného rozvoje je ve sjednocuijici se
Evropé dllezité, aby se problémy tykajici se zivotniho prostredi zpracovavaly bez
ohledu na hranice a ve vzdjemné spolupraci. To se obzvlast tyka zatizitelnosti pad
a obsahu rizikovych latek v ptdach, protoze jejich vyplavovanim se velmi pod-
statné ovlivni budouci kvalita podzemnich a povrchovych vod. Tyto otazky v3ak
Ize zodpovédét jen tim, Ze bude jednotnym zpUlsobem zpracovan cely tento pro-
stor, coz predpoklada preshranic¢ni spolupraci.

Od konce 90. let existuji izké odborné kontakty mezi Ustfednim kontrolnim
a zkusebnim Ustavem zemédélskym (UKZUZ) v Ceské republice a Zemskym usta-
vem pro ochranu zivotniho prostfedi — LfU v Marktredwitz (SRN-Bavorsko). Oba ko-
operujici partnefi vyuzili moznosti realizace spole¢ného projektu v rdmci programu
Iniciativy Evropskych spolecenstvi INTERREG IlIA a v letech 2006-2008 v ¢esko-ba-
vorském pohranici (obrdzek1) spolupracovali na feseni projektu ,Rizikové latky v
pldé ve vztahu k zivotnimu prostiedi — pfeshrani¢ni zaklady ochrany pudy (Ba-
vorsko — Ceska republika)”. Tento projekt byl spolufinancovan ze strukturélnich
fond( EU (www.strukturalni-fondy.cz).

Vysledky projektu zajisti komplexni volné pfistupné informace (www.ukzuz.cz)
o rizikovych latkach v plidé za zna¢né podpory ze zdrojd Evropské unie. Z pohledu
zjistovani vlastnosti a ochrany puidniho fondu Ize sledovat také pfipadny vliv na
dalsi slozky zZivotniho prostredi, zejména zdroje podzemnich a povrchovych vod

a detekovat mozné pficiny znecistovani zivotniho prostiedi. Vysledky projektu
zlepsi informovanost obc¢an( o stavu Zivotniho prostredi v zajmovych oblastech
(na zemédélském, lesnim i ostatnim padnim fondu) a mohou slouZit v rozhodova-
cich procesech orgdnu statni spravy (obrdzek2, obrdzek3).

REALIZACE PROJEKTU

Realizace projektu byla napldnovéna na obdobi od 1. 1. 2006 do 30. 10. 2008
ve tfech etapach:

1. etapa: 1. 1. 2006 - 30. 6. 2006 — metodické a pripravné prace;

2, etapa: 1. 7. 2006 - 30. 6. 2008 - terénni a analytické prace;

3. etapa: 1. 7. 2008 - 30. 10. 2008 - vyhodnocovaci a prezentacni prace.

CiLE PROJEKTU

Cile projektu vychézely z Programu Iniciativy Spolecenstvi INTERREG IIIA,
4Priorita 3 - Rozvoj Uzemi a Zivotniho prostredi’,,Opatieni 3.1 — ochrana pfirody a
zivotniho prostredi”. Cilem projektu bylo zjistit zatizeni pad na ¢esko-bavorském
pomezi, konkrétné:

stanoveni fyzikalnich vlastnosti pady

stanoveni organickych latek v ptidé: PCB, PAH, DDT, HCH

stanoveni vybranych prvk{ v mineralizatu lucavky kralovské, ve vodném vyluhu

a ve vyluhu 1M NH,NO;

stanoveni pfistupnych Zivin + siry v ptidé ve vyluhu Mehlich Il

stanoveni vyménného pH

stanoveni Ctot, Ntot

stanoveni kationtové vyménné kapacity (CEC)

stanoveni mnozstvi uvolhovani a potencidlniho vyplavovani napft. Al, Fe a téz-

kych kovt z (okyselenych) pad do podzemnich vod

progndézovani pripadnych vnosu rizikovych latek do podzemnich vod

vyjadreni vysledkd vyzkumu formou pfeshrani¢nich tématickych map
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Introduction

ontinuous mountain range of Cesky les, Sumava, Smréiny and Krusné hory

represents a huge, homogenously composed and exploited natural envi-

ronment. This geographical unit acts like a barrier to prevailing western air
flow and related long-range transport of various substances. For this reason depo-
sition of ever-present pollutants like heavy metals, polychlorinated hydrocarbons,
dioxins, furans and acidifying substances, produced by human activity is much
higher there. Forrest damage often present in this region is strongly connected to
this stressing situation, mainly atmospherical (acid) deposition.

This area is devided into two political units by state boundary and so, existing re-
search programs were restricted only to the area of that particular country. In
accordance with sustainable development in integrating Europe, it is vital to solve
problems connected to environment irrespective to state boundaries and in bila-
teral cooperation. This mainly refers to load capability of soils and contents of risk
elements in soils because the quality of surface water and groundwater is strongly
affected by leaching of these substances from the soil. Such question calls for uni-
form assessment of the whole territory and for cross-border cooperation.

Since the end of 90ies there is a close scientific cooperation between Central
institute for supervising and testing in agriculture (CISTA) and Bayerisches Lande-
samt fiir Umwelt (LfU) in Marktredwitz (Bavaria, Germany). Both institutes took
their chance to launch a common project within scope of European Committee
Initiative INTERREG IIIA and co-worked in the project ,Risk elements in the soil in
relation to the environment — cross border base of soil protection (Bavaria - Czech
republic)” taking place in czech-bavarian bordering zone in years 2006-2008 (picture1).
This project was co-financed from structural funds of EU (www.strukturalni-fondy.cz).

Results of the project are being compiled into well-arranged database giving
freely accessible information (www.ukzuz.cz) on risk elements in the soil and en-
hancing knowledge of the inhabitants from Czech republic and Bavaria about the
condition of natural environment. When uncovering soil properties and working on
soil conservation, it is possible to observe possible influence on the other parts of
environment, mainly sources of surface watter and groundwater, and track down
possible sources of contamination. Results of the project enhance the knowledge

of citizens in the state of envronment in the area of interrest (on agricultural,
forrest and the other soil funds) and may serve in decission making procedures
of the public administration (picture2, picture3).

EXECUTION OF A PROJECT
Implementation of the project was planned on the period from 1. 1. 2006
to 30. 10. 2008 and divided to three stages:
15t stage: 1. 1. 2006 - 30. 6. 2006 — methodic and preparative works;
2" stage: 1. 7. 2006 — 30. 6. 2008 - field and analytical works;
3rdstage: 1. 7. 2008 - 30. 10. 2008 - data evaluation and presentation.

AIMS OF THE PROJECT

The aims of the project were given by Community Initiative INTERREG IIIA, Pri-
ority 3, Measures 3.1 —,Protection of nature and environment”. The aim of the pro-
ject was assessment of stres of the soil in the czech-bavarian bordering area,
namely:

determination of soil physical properties

determination of organic pollutants in the soil: PCB, PAH, DDT, HCH

determination of sellected elements in Aqua Regia mineralisate and in water

and TM NH;NO; leach,

determination of available nutrients and sulphur in the soil in Mehlich lll leach,

determination of exchangable pH

determination of Ctot, Ntot

determination of cation exchangable capacity (CEC)

determination of amount of released and possible leaching of e.g. Al, Fe and

heavy metals from (acidified) soil into groundwater

determination of real buffering capacity of soils in relation to acid deposition

prognoses of possible inputs of risk matter into groundwater

presentation of results in form of cross-border thematic maps
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Obrdzek 2: Zdjmové tzemi pro feseni projektu v Ceské republice
Picture 2: Research area in Czech republic

Obrdzek 3: Lokalizace odbérovych mist a druh kultury
na vzorkované plose

Picture 3: Localization of sampling spots and land use
in the research area




Metodika projektu

ramci dil¢iho evropského programu ,Védecké zaklady aplikace zakont na

ochranu pldy” (GRABEN) jiz na Uzemi Bavorska existuje monitorovaci sit

8 x 8 km. Tato sit byla pfenesena do zdjmového Uzemi podél cesko-bavor-
ské hranice a rozprostira se cca 50 km do hloubky ¢eského tzemi.V praxi to zna-
mena existenci 278 monitorovacich stanovist na izemi CR podél ¢esko-bavorské
hranice.V této spole¢né monitorovaci siti 8 x 8 km byly postupné vykopany plido-
znalecké sondy, provedeno jejich pedologické zhodnoceni a z jednotlivych pad-
nich horizontl odebrany vzorky.

VYBER STANOVISTE

Vlybrané plochy se pied vlastnim odbérem vzork( provéfily na vhodnost v ramci
predbézného prizkumu, ktery provedl pedolog, popfipadé dalsi osoba z region(
UKZUZ znalé mistnich pomérd. Stanovisté bylo vybrano tak, aby na ném mohly
byt odebrany reprezentativni vzorky charakterizujici dané uzemi podle uvedenych
kritérii:

kritéria plidoznalecka a imisni (uré¢eni pozadovych hodnot),

kritéria statistickd (stanovisté muselo spliovat zadané podminky, aby bylo

mozné ziskané udaje vyhodnotit).

Pldoznalecka a imisni kritéria méla zajistit, aby obsahy latek zjisténé na stano-
visti co nejlépe odpovidaly definici pozadovych obsahu. Proto bylo tfeba stano-
visté vybrat tak:

aby stanovisté bylo co nejvice vzdéleno od bodovych a liniovych zdrojd znecisténi,
aby stanovisté lezelo na jednotné obdélavané plose,

aby byly vylouceny pfimé vlivy lidské ¢innosti,

aby byly vylou¢eny neddvné zasahy ¢lovéka v lese - les mél byt v misté stano-
visté stary kolem 80 let,

aby se vyloucily nahodilosti, byt jsou pro dané Uzemi typické (jedna se o malo-
plosné zvlastnosti),

aby plocha k vzorkovani byla stejnoroda, co se tyce porostu, reliéfu, vyuzivani ¢i
zpracovani,

aby plocha k vzorkovani byla stejnorodé pokud jde o pldni typ a druh.

Statisticka kritéria musela brat ohled na:

vyuzivani pozemkl - zastoupeni kultur v daném regionu,

pldnijednotky — vybrana stanovisté by méla odpovidat plosnym podildm ptd-
nich jednotek daného regionu,

geologické jednotky - vybrana stanovisté by méla odpovidat ploSnym podiliim
geologickych jednotek podle geologické mapy 1:50 000,

vzorkovani podle urcené sité 8 x 8 km — stanovisté musilezet v okruhu 500 m od
teoretického bodu stanovisté.

S ohledem na rozsah projektu byly finan¢né naro¢né analyzy organickych polu-
tatn( a dale také stanoveni vybranych prvkt v 1M NH,NO; a ve vodném vyluhu
provadény pouze na omezeném poctu stanovist. Z tohoto dlvodu byla v projektu
rozliSovéna stanovisté standardni a bilan¢ni. Vzorky pro vyse uvedené analyzy byly
odebirany na bilan¢nich stanovistich ze vSech horizontd, na stanovistich stan-
dardnich pouze u horizontl vybranych.

ZALOZENIi SONDY

Sonda se vzdy kopala ru¢né, stroje se nepouzivaly z dlivodu mozné kontami-
nace. Pfi kopani sondy bylo zakdzano koufit, nepouzivaly se krémy, pfipravky od-
puzujici hmyz atd. Bylo zakédzano vstupovat na pidu nad ¢elni sténou sondy, aby
se porost pred fotografovanim neposkodil, a aby pred odbérem pldnich vzorka
zUstalo zachovano pavodni slehnuti pady.

Sonda byla 1T m hluboka, 1T m Siroka a 2 m dlouha. V pfipadé vyskytu zndmek lid-
ské ¢innosti (zlomky cihel apod.) bylo stanovisté prfelozeno. Po ukonceni praci
(popis sondy, stanovisté, pofizeni fotodokumentace, odbér vzorka) se vykopany
material ulozil zpét (obrdzek 4, obrdzek 5).

POPIS STANOVISTE A PROFILU

V3echny terénni prace byly provadény tak, aby nedoslo k naruseni okolniho pro-
stfedi. Stanovisté a profil byly popsany podle metodiky a manualu padoznalec-
kého mapovani platného v Ceské republice (Taxonomicky klasifika¢ni systém pud



Ceské republiky). Kazdé stanovisté ma fotodokumentaci - fotografie padniho pro-
filu, snimky stanovisté, popf. zvlastnosti profilu, snimek sondy po jejim zasypani.
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Obrdzek 4: Pldni sonda - pldorys

Obdzek 5: Pldni sonda - bokorys

ODBER VZORKU A ZAJISTENI KVALITY

Zasady pro odbér vzorku

Vzorky odebirali pracovnici Odboru bezpecnosti krmiv a ptdy a Odboru zemé-
délské inspekce UKZUZ. Z dGivodu zabranéni jakékoli kontaminace odebiranych
vzorkd cizorodymi latkami bylo na zajmové plose a v nejblizsim okoli zakdzano
koufit a odstavovat pracovni vozidla ve vzdalenosti mensi nez 30 m od sondy.
Kromé toho se pfi vzorkovani pouzivalo pouze ¢isté naradi zhotovené z vhodnych
materiald (nerez ocel). Pokud nebylo mozné vyhnout se kontaktu rukou s odebi-
ranym materidlem, pak ruce musely byt umyté vodou a mydlem a neosetfené pro-
stfedky na ochranu proti slunci nebo hmyzu.

Pfi vzorkovani profilu se postupovalo zadsadné zdola nahoru, aby se do vzorku
nedostala zadna plda z vyssich horizontd.

Vzorkovana plocha

Vzorkovana plocha zaujimala 138 m? a pfedstavovala kruh o poloméru 6,6 m,
jehoz stied leZel uprostred Celni stény sondy. U plosnych vzorku se vytycily podle
svétovych stran tzv. satelitni body - 4 satelitni body ve vzdélenosti 3,8 m a 4 sate-
litni body ve vzdalenosti 6,6 m od stfedu plochy. Na téchto bodech se pak ode-
braly vzorky, které reprezentovaly danou plochu. Vzorky se po zhomogenizovani
vsypaly do PE sackl (obrdzek 6).

Obrdzek 6: Pudni sonda — umisténi satelitnich bodt

FyzikaIni vlastnosti pudy se zjistovaly odbérem tfi fyzikalnich (Kopeckého) va-
le¢kd z kazdého horizontu a to z ¢elni stény sondy. Vyjimkou byla organickd vrstva
a mélké organominerdlni horizonty pfevazné u lesnich pad, kde se misto valecku
k ziskani vzorku pouzival odbérny ramecek.

UPRAVA VZORKU

Vzorky urcené k analyzam organickych latek byly ihned po odbéru vloZzeny do
mobilniho chladiciho boxu a co nejdfive odvezeny na nejblizsi regiondini oddé-
leni UKZUZ k zamrazeni.

Ostatni vzorky se ve vhodné mistnosti vysousely za postupného rozmélfiovani
hrud a suché byly pfevezeny do laboratofi UKZUZ v Liberci, kde byly jednotnym
zpusobem upraveny.



Project methodics

ithin component european programme, Scientific basis for the execution

of the German Federal Soil Maintenance Act” (GRABEN) there was

a 8 x 8 km monitoring grid allready established in Bavaria. This grid was
extended to cover approximately 50 kms wide research area along czech-bavarian
border. Practically it ment an establishment of 278 monitoring sites on Czech
territory. There were soil pits dug within this common 8 x 8 km grid, pedological
research was done and numerous samples were taken from each soil horizon.

CHOSING OF SITE LOCATION
Suitability of all selected sites was examined within preliminary survey by pe-
dologist in some cases accompanied by local affairs knowing employee of local in-
stitute branch. Sites were selected to give samples representative to that particular
area according to following criteria:
immision and soil science criteria (assessment of background values),
statistical criteria (site has to meet some conditions in order to make the statis-
tical evaluation of results available).

Immision and soil science criteria were applied to ensure that contents deter-
mined in samples can be regarded as background values for that particular area.
Numerous rules had to be followed:

site had to be as far from point- or line-based sources of contamination, as possible,
site had to be placed in area under unifom cultivation,

site had not to be placed in the area directly infuenced by human activities aside
from cultivation,

in the forrest there had to be recent human impact avoided, the forrest had to
be 80 years old at minimum,

local oddities had to be avoided even if refering to regional character of the area,
site had to be homogenous in vegetation, relief and exploitation,

soil type and texture had to be homogenous on the site.

Statistical criteria had to deal with:

area utilization — distribution of cultivation types in the region,

soil types - selection of the sites had to refer to areal distribution of that parti-
cular soil types in the region,

geological units - selection of the sites had to refer to areal distribution of that
particular units in the region according to 1:50 000 map

sampling within 8 x 8 km grid — the site had to be moved several times to bet-
ter fulfill the criteria, this had to be done within 500 m radius from the theoreti-
cal site.

Due to the large extent of the project were some rather expensive analyses like
determination of organic pollutants or determination of sellected elements in
TM NH4NO; or water extract carried out only in samples from reduced number of
sites. For this reason, sites were divided to groups of so called ,standard” and
Lbilance” sites. Samples for above mentioned analyses were taken from all hori-
zons on bilance sites and from selected horizons on standard sites.

DIGGING OF THE SOIL PIT

Soil pit has been dug manually, no machinery was alowed on order to avoid
possible contamination. No smoking, cosmetics or repellents were alowed. Ente-
ring the area in front of the soil pit was not allowed before taking photographs of
the uncovered soil profile and above vegetation and before taking undisturbed
soil samples for physical analyses.

Soil pititself was 1 meter deep, 1 meter wide and 2 meters long. Location of soil
pit was moved in case of uncovering remains of human activity (e. g. pieces of ma-
sonary). After finnishing all the works connected to research, excavated soil was
put back to the pit (picture 4, picture 5).

DESCRIPTION OF THE SITE AND SOIL PROFILE

All the excavation works were done in order not to harm the surrounding envi-
ronment. The site and soil profile were described according to methodics and
manual of pedological research valid in the Czech republic (Taxonomic soil classi-
fication). Each site has it's own photodocumentation — photo of the soil profile, sur-
roundings, in some cases oddities in the profile and photo of the pit after re-filling
it with excavated soil.
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Picture 5. Soil pit - side view. Front face with unco-
vered soil profile on the rigt side, steps on the left.

Picture 4: Soil pit - horizontal projection.
Sheets for excavated soil on both sides,
circular area where entrance si not alo-
wed before taking photos of the soil pro-
file and taking undisturbed soil samples.

TAKING OF SAMPLES AND QUALITY MANAGEMENT

Rules in taking the sample

Samples were taken by employees of Department of feedingstuff and soil sa-
fety and Departent of agricultural inspection within CISTA. In order to avoid po-
ssible contamination of the samples, no smoking was alowed in close surroundings
and no parking of any car was allowed within the radius of 30 meters. Besides this,
only stainless steel tools were used for sampling. If it was impossible to avoid con-
tact of the sample with bare hands, one had to wash them with soap and pure
water and had to avoid usage of any creams or repellents.

Sampling was carried out in direction from the botom to the top of the pit in
order to avoid possible cross-contamination of the sample with material from
upper horizons.

Area of sampling site

Each sampling site was a circle with an area of 138 m? and radius of 6,6 m, with
the centre in the middle of the front face of the pit. Satelite probes (4 at radius of
3,8 m and 4 at radius of 6,6 m) were drilled for taking mixed samples from the
sampled area. After homogenization samples were put into PE bags and for some
of the analyses into brown glass flasks (picture 6).
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Picture 6: Soil pit — location of ,satelite” points.
Eight satelite points where mixed soil samples are taken

Undisturbed soil samples were taken using Kopecky’s physical rings from each
soil horizon at front face of the soil pit. There was an exception for organic horizon
and shallow organo-mineral horizons which were taken not using Kopecky’s rings
but sampling frame instead.

SAMPLE TREATMENT

Samples taken for organic pollutants determination were immediately put into
portable camping fridge transported to closest regional institute branch for con-
gelation. The rest of the samples were dried under normal temperature conditions
and transported to CISTA laboratories in Liberec for uniform sample pretreatment.



Vyhodnoceni vysledk

ZAKLADNI STATISTICKE VYHODNOCENI

Zakladni statistické vyhodnoceni bylo provedeno pomoci zakladnich popisnych
statistik (minimum, maximum, aritmeticky prdimér, median, 10%, 25%, 75% a 90%
percentil) a krabicovych diagramd.

GEOSTATISTICKE ZPRACOVANI

Na zékladé pravidelné sité odbérovych mist 8 x 8 km byly pomoci universainiho
krigingu na zakladé parametrl linedrnich variogram( odhadnuty hodnoty sledo-
vanych parametrd pro prostorové rozliseni 500 m. Krigované hodnoty byly klasi-
fikovany podle hodnot 10%, 25%, 50%, 75% a 90% percentill vypoctenych
z plvodnich dat.

Zéakladni statistické vyhodnoceni bylo provadéno v programu Statistica v.6.0,
geostatistické vyhodnoceni v programu Surfer v. 8.0.

10

Results interpretation

STATISTICAL EVALUATION

Basic statistical evaluation was processed by means descriptive statistical cha-
racteristic values (minimum, maximum, average, median, 10%, 25t, 75t and 90t
percentile value) and box plot diagrams.

GEOSTATISTICAL PROCESSING

On a grid-oriented (8 x 8 km) regural net soil plots were by means universal kri-
ging on base parameters of the linear variograms estimated values selected para-
meters for space resolution of 500 meters. The kriged values were classified
according to the 10t, 25t%, 50t, 75t and 90t percentile values derived from origi-
nal data.

Statistical evaluation was procesed by software Statistica v.6.0, geostatistical
interpretation is made by software Surfer v. 8.0.



Principy chemickych metod

Viechny analyzy byly provedeny v Narodni referenéni laboratofi UKZUZ s vyuzi-
tim metod akreditovanych podle ISO 17025.

EXTRAKCE PUD LUCAVKOU KRALOVSKOU

Vzorky pld byly extrahovany smési kyseliny chlorovodikové a kyseliny dusi¢né
za zvysené teploty. Postup vychdazi z normy ISO 11466. Mineralizaty byly méreny na
ICP OES spektrometru (IRIS INTREPID) a AAS spektrofotometru (Varian 300).

STANOVENI RTUTI NA PRISTROJI AMA-254

Rtut byla méfena v upravenych vzorcich pld na analyzatoru rtuti AMA-254.

STANOVENIi ZAKLADNICH ZIVIN PODLE MEHLICHA 3

Plda se extrahuje kyselym roztokem, ktery obsahuje fluorid amonny pro zvy-
Seni rozpustnosti rdznych forem fosforu véazanych na hlinik. V roztoku je pfitomen
i dusi¢nan amonny, ktery pfiznivé ovliviiuje desorpci drasliku, hofciku a vapniku.
Kysela reakce vyluhovaciho roztoku je nastavena kyselinou octovou a kyselinou
dusi¢nou. Pfitomnost EDTA zajistuje dobrou uvolnitelnost nutri¢né vyznamnych
mikroelement(i.

ELEMENTARNI ANALYZA CNS

Pristroj pro elementarni analyzu Vario MACRO se pouziva ke stanoveni celko-
vého obsahu C, N, S v pevnych vzorcich. Pracuje na zakladé katalytického spalovani
vzorku pfi teploté 1150 °C v proudu velmi ¢istého kysliku (99,996 %). Nosnym
plynem je velmi ¢isté helium (99,996 %). Po tepelném rozkladu vzorku se smés
analyzovanych plynt C, N, S vlivem katalyzatord prevadi na CO,, N, a SO,. Ostatni
pfitomné se odstranuji pomoci kondenzace a adsorpce na oxid fosfore¢ny a stfi-
brnou vatu. Smés cistych analyzovanych plynid se od sebe oddéluje specifickou
adsorpci-desorbci na kolonach a nasledné se stanovi jejich obsah na tepelné-vo-
divostnim detektoru v pofadiN,CaS.

STANOVENi PERSISTENTNICH ORGANICKYCH POLUTANTU
Vzorky pld pro stanoveni persistentnich organickych polutantt (POP) byly zpra-
covany podle standardniho operaé¢niho postupu akreditovanych zkousek UKZUZ.
Polychlorované bifenyly (PCB) a organochlorové pesticidy (OCP) byly ze vzorku
extrahovany do smési rozpoustédel hexan-aceton, zakoncentrovany extrakt s pfi-
davkem vnitiniho standardu byl precistén pomoci SPE na silikagelovém sorbentu,
preveden do isooktanu a zanalyzovan metodou GC-MS. Po separaci latek v plyno-
vém chromatografu (CP3800, Varian) na 30m kapilarni koloné DB XLB byly poza-
dované analyty stanoveny hmotnostné selektivni detekci v MS/MS modu méreni
(MS systém s trojndsobnym kvadrupdlovym analyzatorem, Varian 1200). Kontrola
kvality stanoveni zahrnovala pribéznou kontrolu vytéznosti pomoci nastiikového
standardu, ovérovani stability kalibraci a analyzu referen¢nich materiald.

STANOVENI FYZIKALNICH VLASTNOSTI

Fyzikalnimi vlastnostmi se pro tyto Gcely rozumi ukazatele, zjistované na nepo-
ruseném vzorku zeminy, odebraném do kovového krouzku (Kopeckého valecek).
Zjisténim hmotnosti ¢erstvého, vodou nasyceného, odsatého a vysuseného vzorku
a stanovenim jeho zdanlivé hustoty se ziskaji zakladni tdaje pro vypocet ukaza-
teld (napt. objemova hmotnost redukovand, pérovitost)
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Obsahy rizikovych prvkua v zajmovém uzemi
Contents of risk elements in the area of interest

Zakladni statistika (mg.kg™) / Descriptive statistics (mg.kg™)

Krabicovy diagram / Box plot
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Obsahy rizikovych prvka v zajmovém tzemi
Contents of risk elements in the area of interest

Arsen (As), lucavka kralovska, mg.kg"
Arsenic (As), Aqua Regia, mg.kg™'

Organicky horizont / Organic horizon Organominerdlni horizont / Organomineral horizon Minerdini horizont / Mineral horizon




Obsahy rizikovych prvkua v zajmovém uzemi
Contents of risk elements in the area of interest

Zakladni statistika (mg.kg™) / Descriptive statistics (mg.kg™)

Krabicovy diagram / Box plot
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Obsahy rizikovych prvka v zajmovém tzemi
Contents of risk elements in the area of interest

Cadmium (Cd), lu¢avka kralovska, mg.kg™
Cadmium (Cd), Aqua Regia, mg.kg™

Organicky horizont / Organic horizon Organominerdlni horizont / Organomineral horizon Minerdini horizont / Mineral horizon




Obsahy rizikovych prvkua v zajmovém uzemi
Contents of risk elements in the area of interest

Zakladni statistika (mg.kg™) / Descriptive statistics (mg.kg™)

Krabicovy diagram / Box plot
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Obsahy rizikovych prvka v zajmovém tzemi
Contents of risk elements in the area of interest

Kobalt (Co), lucavka kralovska, mg.kg™'
Cobalt (Co), Aqua Regia, mg.kg"’

Organicky horizont / Organic horizon Organominerdlni horizont / Organomineral horizon Minerdini horizont / Mineral horizon




Obsahy rizikovych prvkua v zajmovém uzemi
Contents of risk elements in the area of interest

Zakladni statistika (mg.kg™) / Descriptive statistics (mg.kg™)

Krabicovy diagram / Box plot
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Obsahy rizikovych prvka v zajmovém tzemi
Contents of risk elements in the area of interest

Chrom (Cr), lucavka kralovska, mg.kg™'
Chromium (Cr), Aqua Regia, mg.kg"

Organicky horizont / Organic horizon Organominerdlni horizont / Organomineral horizon Minerdini horizont / Mineral horizon




Obsahy rizikovych prvkua v zajmovém uzemi
Contents of risk elements in the area of interest

Zakladni statistika (mg.kg™) / Descriptive statistics (mg.kg™)

Krabicovy diagram / Box plot
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Obsahy rizikovych prvka v zajmovém tzemi
Contents of risk elements in the area of interest

Méd’ (Cu), lucavka kralovska, mg.kg’
Copper (Cu), Aqua Regia, mg.kg™'

Organicky horizont / Organic horizon Organominerdlni horizont / Organomineral horizon Minerdini horizont / Mineral horizon




Obsahy rizikovych prvkua v zajmovém uzemi
Contents of risk elements in the area of interest

Zakladni statistika (mg.kg™) / Descriptive statistics (mg.kg™)

Krabicovy diagram / Box plot
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Obsahy rizikovych prvka v zajmovém tzemi
Contents of risk elements in the area of interest

Molybden (Mo), lucavka kralovska, mg.kg™'
Molybdenum (Mo), Aqua Regia, mg.kg™'

Organicky horizont / Organic horizon Organominerdlni horizont / Organomineral horizon Minerdini horizont / Mineral horizon




Obsahy rizikovych prvkua v zajmovém uzemi
Contents of risk elements in the area of interest

Zakladni statistika (mg.kg™) / Descriptive statistics (mg.kg™)

Krabicovy diagram / Box plot
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Obsahy rizikovych prvka v zajmovém tzemi
Contents of risk elements in the area of interest

Olovo (Pb), lucavka kralovska, mg.kg™
Lead (Pb), Aqua Regia, mg.kg"’

Organicky horizont / Organic horizon Organominerdlni horizont / Organomineral horizon Minerdini horizont / Mineral horizon




Obsahy rizikovych prvkua v zajmovém uzemi
Contents of risk elements in the area of interest

Zakladni statistika (mg.kg™) / Descriptive statistics (mg.kg™)

Krabicovy diagram / Box plot
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Obsahy rizikovych prvka v zajmovém tzemi
Contents of risk elements in the area of interest

Vanad (V), lu¢avka kralovska, mg.kg™’
Vanadium (V), Aqua Regia, mg.kg"’

Organicky horizont / Organic horizon Organominerdlni horizont / Organomineral horizon Minerdini horizont / Mineral horizon




Obsahy rizikovych prvkua v zajmovém uzemi
Contents of risk elements in the area of interest

Zakladni statistika (mg.kg™) / Descriptive statistics (mg.kg™)

Krabicovy diagram / Box plot
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Obsahy rizikovych prvka v zajmovém tzemi
Contents of risk elements in the area of interest

Zinek (Zn), lucavka kralovska, mg.kg™’
Zinc (Zn), Aqua Regia, mg.kg™’

Organicky horizont / Organic horizon Organominerdlni horizont / Organomineral horizon Minerdini horizont / Mineral horizon




Obsahy rizikovych prvkua v zajmovém uzemi
Contents of risk elements in the area of interest

Hg

Zakladni statistika (mg.kg™) / Descriptive statistics (mg.kg™)

Krabicovy diagram / Box plot

Organiciy horizont / Drganic honzon [ horizent / O horizon Mineraini honzent / Mineral horizon
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Obsahy rizikovych prvka v zajmovém tzemi
Contents of risk elements in the area of interest

Hg

Rtut (Hg), celkovy obsah, mg.kg™
Mercury (Hg), total content, mg.kg’

Organicky horizont / Organic horizon Organominerdlni horizont / Organomineral horizon Minerdini horizont / Mineral horizon




Obsahy hliniku v zdjmovém uzemi
Contents of aluminium in the area of interest

Zakladni statistika (mg.kg™) / Descriptive statistics (mg.kg™)

Krabicovy diagram / Box plot
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Obsahy hliniku v zdgjmovém uzemi
Contents of aluminium in the area of interest

Hlinik (Al), lu¢avka kralovska, mg.kg™’
Aluminium (Al), Aqua Regia, mg.kg™'

Organicky horizont / Organic horizon Organominerdlni horizont / Organomineral horizon Minerdini horizont / Mineral horizon




Obsahy stopovych prvka v zajmovém tzemi
Contents of trace elements in the area of interest

Sb

Zakladni statistika (mg.kg™) / Descriptive statistics (mg.kg™)

Krabicovy diagram / Box plot
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Obsahy stopovych prvkil v zijmovém tzemi S b
Contents of trace elements in the area of interest

Antimon (Sb), lucavka kralovska, mg.kg™'
Antimony (Sb), Aqua Regia, mg.kg™’

Organicky horizont / Organic horizon Organominerdlni horizont / Organomineral horizon Minerdini horizont / Mineral horizon




Obsahy stopovych prvka v zajmovém tzemi
Contents of trace elements in the area of interest

Sn

Zakladni statistika (mg.kg™) / Descriptive statistics (mg.kg™)

Krabicovy diagram / Box plot
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Obsahy stopovych prvka v zdjmovém tzemi S N
Contents of trace elements in the area of interest

Cin (Sn), lucavka kralovska, mg.kg™
Tin (Sn), Aqua Regia, mg.kg™"

Organicky horizont / Organic horizon Organominerdlni horizont / Organomineral horizon Minerdini horizont / Mineral horizon




Obsahy mikrobiogennich prvki v zajmovém uzemi F e
Contents of micronutrients in the area of interest

Zakladni statistika (mg.kg™) / Descriptive statistics (mg.kg™)

Krabicovy diagram / Box plot
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Obsahy mikrobiogennich prvki v zajmovém uzemi F e
Contents of micronutrients in the area of interest

Zelezo (Fe), lu¢avka kralovska, mg.kg™
Iron (Fe), Aqua Regia, mg.kg™"

Organicky horizont / Organic horizon Organominerdlni horizont / Organomineral horizon Minerdini horizont / Mineral horizon




Obsahy mikrobiogennich prvki v zajmovém uzemi M N
Contents of micronutrients in the area of interest

Zakladni statistika (mg.kg™) / Descriptive statistics (mg.kg™)

Krabicovy diagram / Box plot
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Obsahy mikrobiogennich prvki v zajmovém uzemi M N
Contents of micronutrients in the area of interest

Mangan (Mn), lu¢avka kralovska, mg.kg™
Manganese (Mn), Aqua Regia, mg.kg"’

Organicky horizont / Organic horizon Organominerdlni horizont / Organomineral horizon Minerdini horizont / Mineral horizon




Obsahy pristupnych Zivin v zijmovém tzemi
Contents of available nutrients in the area of interest

Zakladni statistika (mg.kg™) / Descriptive statistics (mg.kg™)

Krabicovy diagram / Box plot
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Obsahy pfistupnych Zivin v zijmovém tzemi
Contents of available nutrients in the area of interest

Fosfor (P), Mehlich lll, mg.kg"
Phosphorus (P), Mehlich Ill, mg.kg™'

Organominerdlni horizont / Organomineral horizon MinerdIni horizont / Mineral horizon




Obsahy pristupnych Zivin v zijmovém tzemi
Contents of available nutrients in the area of interest

Zakladni statistika (mg.kg™) / Descriptive statistics (mg.kg™)

Krabicovy diagram / Box plot
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Obsahy pfistupnych Zivin v zijmovém tzemi
Contents of available nutrients in the area of interest

Draslik (K), Mehlich l1ll, mg.kg™’
Potassium (K), Mehlich Ill, mg.kg™'

Organominerdlni horizont / Organomineral horizon MinerdIni horizont / Mineral horizon




Obsahy pristupnych Zivin v zijmovém tzemi
Contents of available nutrients in the area of interest

Mg

Zakladni statistika (mg.kg™) / Descriptive statistics (mg.kg™)

Krabicovy diagram / Box plot
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Obsahy pfistupnych Zivin v zijmovém tzemi
Contents of available nutrients in the area of interest

Mg

Draslik (K), Mehlich l1ll, mg.kg™’
Potassium (K), Mehlich Ill, mg.kg™'

Organominerdlni horizont / Organomineral horizon MinerdIni horizont / Mineral horizon




Obsahy pristupnych Zivin v zdjmovém tzemi C a
Contents of available nutrients in the area of interest

Zakladni statistika (mg.kg™) / Descriptive statistics (mg.kg™)

Krabicovy diagram / Box plot
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Obsahy pristupnych Zivin v zdjmovém tzemi C a
Contents of available nutrients in the area of interest

Vapnik (Ca), Mehlich Ill, mg.kg™'
Calcium (Ca), Mehlich lll, mg.kg™'

Organominerdlni horizont / Organomineral horizon MinerdIni horizont / Mineral horizon




Obsahy pristupnych Zivin v zijmovém tzemi
Contents of available nutrients in the area of interest

Zakladni statistika (mg.kg™) / Descriptive statistics (mg.kg™)

Krabicovy diagram / Box plot
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Obsahy pfistupnych Zivin v zijmovém tzemi
Contents of available nutrients in the area of interest

Sira (S), Mehlich 1ll, mg.kg™'
Sulphur (S), Mehlich lll, mg.kg™'

Organominerdlni horizont / Organomineral horizon MinerdIni horizont / Mineral horizon




Obsahy celkového uhliku v zdjmovém tzemi
Contents of total carbon in the area of interest

Zakladni statistika (%) / Descriptive statistics (%)

Krabicovy diagram / Box plot
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Obsahy celkového uhliku v zdjmovém tzemi
Contents of total carbon in the area of interest

Uhlik (C), celkovy obsah, %
Carbon (C), total, %

Organicky horizont / Organic horizon Organominerdlni horizont / Organomineral horizon Minerdini horizont / Mineral horizon




Obsahy celkového dusiku v zdjmovém uzemi
Contents of total nitrogen in the area of interest

Zakladni statistika (%) / Descriptive statistics (%)

Krabicovy diagram / Box plot

Organiciy horizont / Drganic honzon [ horizent / O horizon Mineraini horizent / Mineral horizon
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Obsahy celkového dusiku v zdjmovém uzemi
Contents of total nitrogen in the area of interest

Dusik (N), celkovy obsah, %
Nitrogen (N), total, %

Organicky horizont / Organic horizon Organominerdlni horizont / Organomineral horizon Minerdini horizont / Mineral horizon




Obsahy organickych polutant1 v zdjmovém tzemi PC B
Contents of organic pollutants in the area of interest

Zakladni statistika / Descriptive statistics

Krabicovy diagram / Box plot
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Obsahy organickych polutant1 v zdjmovém tzemi
Contents of organic pollutants in the area of interest

Polychlorované bifenyly (PCB), ppb
Polychlorinated biphenyls (PCB), ppb

Organicky horizont / Organic horizon Organominerdlni horizont / Organomineral horizon Minerdini horizont / Mineral horizon




Obsahy organickych polutant1 v zdjmovém tzemi
Contents of organic pollutants in the area of interest

Zakladni statistika / Descriptive statistics

Krabicovy diagram / Box plot
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Obsahy organickych polutant1 v zdjmovém tzemi
Contents of organic pollutants in the area of interest
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Obsahy organickych polutant1 v zdjmovém tzemi HCH
Contents of organic pollutants in the area of interest

Zakladni statistika / Descriptive statistics
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Obsahy organickych polutant1 v zdjmovém tzemi HCH
Contents of organic pollutants in the area of interest

Hexachlorcyklohexan (HCH), ppb
Hexachlorocyclohexane (HCH), ppb
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Obsahy organickych polutant1 v zdjmovém tzemi HCB
Contents of organic pollutants in the area of interest

Zakladni statistika (ppb) / Descriptive statistics (ppb)

Krabicovy diagram / Box plot
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Obsahy organickych polutant1 v zdjmovém tzemi HCB
Contents of organic pollutants in the area of interest

Hexachlorbenzen (HCB), ppb
Hexachlorbenzene (HCB), ppb
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Objemovd hmotnost redukovana (g.cm?)

Bulk density

Zakladni statistika / Descriptive statistics

Krabicovy diagram / Box plot
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Objemovd hmotnost redukovana (g.cm?)
Bulk density
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Pérovitost (%)
Porosity

Zakladni statistika / Descriptive statistics

Krabicovy diagram / Box plot
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