MND

Geohazardy pri tézbé nerostnych surovin




Zakladni terminologie MND)

= Geofaktory ZP - pfirodni jevy formujici a ovliviiujici krajinu a kvalitu p¥irodniho, resp. Zivotniho
prostredi

= Geohazardy - Zivelné pohromy, které jsou spojené s procesy probihajicimi v horninovém
prostredi zemského télesa

= Geohazard — je pojem pozivany také pro prirodni i lidskou ¢innosti zplisobené rizikové jevy a
procesy tykajici se horninového prostredi.

=  Na strankach www.geology.cz se nahdzi seznam vSech zndmych geohazrd(

=  Katalog obsahuje 45 geohazardl

=  Tato prezentace se vénuje geohazardim spojenym s téZbou nerostnych surovin.
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Geohazardy z katalogu souvisejici s tézbou NS MND)

=  Zasypové a rekultivacni materialy

=  Anomadlni koncentrace tézkych kovl

=  Kontaminace ovzdusi prachem pfri tézbé

=  Kontaminace reciStnich a nadrznich sedimentl po tézbé a Upravnictvi

=  Metan a dalsi plyny v oblastech pfirodnich a umélych akumulaci uhlovodikd * metan
v uhelnych panvich

=  Nebezpecné skladky a odvaly a odkalisté po tézbé + odkalisté po tézbé uhli
= Otresy vlivem dulIni tézby

=  Poddolované uzemi po tézbé NS

=  Pozustatky po téZzbé a Uprave uranu + po tézbé ropy

=  Prdmyslové havarie

=  Radiogenni elementy + radon

= Ukladani nebezpecnych materidl ve starych dulnich dilech

=  Velkoplosna a velkoobjemova tézba NS

=  Vliv horninového prostredi na chemismus vod

=  Zmény migrace podzemnich vod

= Ztekuceni piskU
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Mozné priciny havarii a ekologickych problémti MND)

=  Samotna podstata a technologie dobyvani

(nutno dodat, Ze nic na svété neni bez rizika...)

=  Spatny technicky stav zafizeni

(zanedbané, neudrzované, opusténé zarizeni atd.)

=  Ekonomika

(nedostatecné zabezpeceni, Setfeni na nepravém misté atd.)
=  Lidsky faktor

(nedbalost, nedodrzeni technologickych postupti, valka, terorismus atp.)
=  Nepredvidatelné prirodni podminky

(litologie v podzemi, tlaky v lozZiskovych horninach atp.)

=  Druhotné prirodni podminky

(pocasi — hurikany, zemétreseni, dopad asteroidu :-))
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Vliv dobyvani nerostl na Zivotni prostredi
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Dobyvani pevnych

surovin (uhli, rud)




Metody povrchového a podpovrchového dobyvani MND)

Underground o siaioce Surface Mining Methods
Mining Methods e

Rock spoil .~ Mountaintop mine
valley fill S :

Highwall or Auger mine
- Auger or thin-seam miner

A S S NN

Area mine
Dragline
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" prtoos MND

Doprava
,‘l- -

il T

Dobyvani

Respirabilni prach - <10 micronu.

Prochazi az do plic odkud se jej Ize jen
velmi tézko zbavit

- Inhalabilni prach > 10 mikron( —
zachytava se v nose

- Prach celkovy — zahrnujici obé predchozi

kategorie

> Technologie
C
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Vzhled krajiny vyuzivané pro dobyvani nerostti

Shale oil pole Midway Sunset CA USA
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Poddolovana krajina — zaklesani povrchu
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MND

Tvary odvalu

Odval (vysypka, halda) je ulozisté
horniny dobyvané s loziskovym

v 7 e 7 Ve, s ZONAN T PN : A o=
nerostem, pro niz neni jiného vyuziti SBakony (Y ) kit G
ARG AL P AT N L0,/ 7 3 iy - FEAN

Odval Ostrava
Hrabudvka

Odval Pribram
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Odkaliste

Odkalisté je uméle vytvorena nadrz
pro ukladani dilnich vod pred jejich
dalSim zpracovanim. Slouzi také k
mechanickému cisténi od
nerozpustnych slozek.

Effluent Discharge Tailngs

Tailings

Odkalisté s vyuZitim poklest
nebo vytéZzenych prostoru

P o T—— %

Odkalisté vznikié ohrazovanim
rovinatého (zemi

MND

Druhy odkalist

Odkalisté vzniklé
pfehrazenim adoli
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Rizika odkalist

KaZdé odkali$té prindsi svému okoli tyto rizika
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MND

Zbytky z procesu
upravy rudy se
vedou ve formeé
kalu do odkalo-
vacich nadrzi. Kal
obsahuje krome
uranu jeste
vsechny soucasti
rudy. To znamena,
ze kal obsahuje
jesté 85% plvodni
radioaktivity rudy.
Teprve zhruba po 1
milionu let odezni
radioaktivita
kalull!l
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Povrchové uniky dulnich vod

Prival hraze odkalisté Madarsko |

DIGITALGLOBE
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Horici halda v Hefmanicich Ostravsko

Uhelny dal Hazelwell Victoria Australia
Pozar 30 m mocné hnédouhelné sloje 2014

I
Wild fires i Ground collapse

§ Damage to
wildlife

lgnited
region

Mustration by Rori Haden and Guillarrro Rein, Urive-sity of Edinby rgh
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Kurfavka — zvodnély detrit, prevazné
kfemenny pisek s vysokym obsahem
pfilnavych jilovych mineralt. Obsah
vody je obvykle 15 — 45 %




Ulozisté radioaktivniho odpadu

DISCHARGE BURNUP OF 50 MWd/kgU . . : .
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BWR - boiling water reactor (Loviisa)
VVER 440 — voronézsky typ (Olkiluoto 1 a 2)
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Rekultivace

=  Technickd (probiha jiz béhem tézby souvisi
s vhodnym rozmisténim odvall budov atd.
pro usnadnéni dalsi rekultivace)

=  Biologicka (zemédélské plochy, lesy, parky,
doprovodna zelen)

=  Vodohospodarska (rekreacni, zemédélské
vodni plochy atd.)

= Specialni typy rekultivaci (skladovani
odpadU atd.)

MND
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Vzhled rekultivované krajiny




Kapalné a

plynné suroviny




MND

2. Geologic migration 3. Exsolution of
1. Shallow microbial of gas-rich brine “in-situ” gases

7. Leakage from
abandoned wells

. 5 Faulty produclu)n casung
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6. Migration from depth B
from hydraulic fracturing
\ N

Natural fracture network

Gray Shale
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B Ia C k S h d |e Target Formation
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Néco z nasi historie

Jan Medlen - Podivin a
vynalezce, jenz zpuUsobil
prvni havarii plynu ve VP.
Jeho dim ve Gbelech
explodoval poté co si do néj
privedl pfirodni vyvér plynu.
Tento moment byl zaCatkem
pruzkumu ropy a plynu u nas.

I
.

-

Yk imer
l’“\‘,"’.’ 4
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Erupce ropy ve 20. letech
min. stol. z vrtné véze na
loZisku Nesyt (nazev jiz
neexistujiciho rybniku). Velké
ropné pole zahrnuijici loZiska
Nesyt, Hodonin, Luzice a
Gbely (SK) se nachazelo na
JV od Hodonina.

Erupce plynu s pozarem na vrtbé
Dunajovice 4 (1976). Dunajovice je asi
nejvétsi plynové lozZisko u nas dnes
vytéZzené a vyuzivané, jako podzemni
zasobnik plynu RWE. Na haseni se
podilelo nékolik zachrannych sboru z

tehdejsiho  Ceskoslovenska  (MND,
NAFTA Gbely + Hasi¢i) a Madarska.
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Cistd, efektivni, ale neobnovitelna energie

Natu I'a| GaS is Cleaner, More

Efficient Than Coal-Fired Electric Power
73%

Relative
Emissions
of Fine
Particles

Frvrey
ARl r.-l
AR

'-'
ru

100% ELECTRICITY

rqﬁr

Woodburning  Uncertified EPA Peliet oi Electric
Fireplace Woodstove Certified Stove Furnace Fumacz Heat
Woodstove or Stove

VERY DIRTY VERY CLEAN
/—/‘/-\_’\ Highest 244 lbs, of 97 Ibs. of 27 Ibs, of <1/4 |b of <1/6 Ib of ZEROD

g
g
:
:
:

psc leanair.o rg annual annual annual annual annual annual annual
Puget Sound Clean Alr Agency pollution peliution pellution pollution poliution paliution pollution
Natural Gas delivered to your home instead of being cenverted to electricity conserves
three times as much of the original natural energy!
NATURAL GAS = 90% Energy System Efficiency Extraction, Processing. 92 Distribution
U\ETS OFSOUHCE and T(angpgrta!‘mn UNITS OF J UNITS DELIVERED
Losses ENERGY Losses TO CUSTOMER
NATURAL GAS
100,000 Btus - Less 10,000 Btus transmitted through pipelines = 90,000 Btus Delivered to Your Home
Extraction, 88 9
UNITS OF SOURCE F_’IEOCESS‘”‘Q taf“d UNITS OF Con;seggxsm UNITS OF D'Sgg’s‘gf” UNITS DELIVERED
. ransportation RGY NER! JSTOMER
ELECTRICITY = 27% Energy System Efficiency ENERGY Lopsses oiin ENERGY O clsToMe
ELECTRICITY

Based on Current Fossil Fuel Mix of Coal, 0il, and Natural Gas
SOURCE: Energy Solutions Center

100,000 Btus - Less 73,000 Btus converting electricity and = 27,000 Btus Delivared to Your Home 4
moving it through transmission lines mber of KKCG GrOUp |24




Metan jako sklenikovy plyn

Methane emissions estimates

Emissions in Tg per year

Permafrost line

fossil fuels and biomass g
burning (incl. biofuels) - 131

wetlands - 217

28.1%
Total
7
other natural sources Tglyear

(geological, lakes, wildfires,
termites. etc.) - 123

150
1070

17%

ruminants, rice, landfills and
waste - 200

MND

Methane clathrate
i ice structure
Melting hydrates H:0 molecules -~

Methane CHs molecule

25.9%

hydrates and permafrost - 100

Created by Sam Carana for Arctic-news.blogspot.com based on estimates by Sam Carana and on data by IPCC AR5 WG1

@ Drilling and @ Production @ Processing
fracturing

13%

@ Transportation and @ Enduse
distribution

1
@ Total NG leakage - EPA: 1.5 %

contribution of percentage of greenhouse
gases to global warming

@co2
B CH4
O CFCs
60% ON20

6%
14% :w
20%'

Global Anthropogenic CH, Budget by
Source in 2000

IRion Natural gas
Manure 1% 15%

Enteric
fermentation
28%

Biomass Biofusl '\ Fuel stat. &
burning combustion ' mobile
5% 49, 1%

Todal CH, evessions in 2000 = 2826 ToCH,




Hells gate (Brana do pekla) — Derweze, Turkmenistan

- Zhroucena plynova Cepice/kapsa

- Ohen byl zapalen ruskymi techniky, ktefi se domnivali,
Ze kapsa vyhofi a zabrani tak znecisténi ovzdusi
metanem.

- Propadlina neustale hofi jiz od roku 1971.

-V soucasnosti se turkmenska vlada snazi ziskat

kontrolu nad ohném a o uhaseni, zasypani a rekultivaci

vzniklého krateru.

RN Sk
ch vyvért zemniho plynu Turecko ?
TR S —'M

T ST
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Environmentalni rizika transportu zemniho plynu

Texas exploze vedeni
zemniho plynu

L Wyhotela Thajska lod
@ prepravujici LPG/CNG
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Neviditelna (nebo utajovana?) katastrofa

b

e

e P e

Porter Ranch — 60 let stary plynovod pobliz Los Angeles
Unik znacného mnozstvi plynu — 2 mésice v kuse unikal zemni plyn, nékolik stovek

tun denné (z toho metan cca 1200 tun denné)
Havarie se dostala do centra pozornosti az v dobé kdy se zacaly v okoli projevovat

jeji nasledky (bolesti hlav, paleni oCi






Amoco Cadiz

16. biezna 1978
ztroskotala liberijska
cisternova lod Amoco
Cadiz na mélfiné

u francouzského
Brestu, do mofe
wyteklo 260 milion
litrdi ropy.

BExxon Valdez

24. biezna 1989
ztroskotal

u aljasského
pobfeii americky
tanker Exxon
Valdez, do mofe
2 ného vyteklo
pres 40 miliond
litri ropy, kterd
zasahla pres

1 300 kilometri
pobfedi.

Je to nejvetsi
ekologicka
namorni
katastrofa

v historii USA.

Mexiko K )
 roce 1978 doslo k Oniku ropy

z téiebni plosiny Ixtoc v zélivu
Campeche u Mexika. InZenyfi
dostali Unik pod kontrolu
teprve po roce, mezitim stadilo
vytéct do mofe 530 milion(
litrii ropy. Tato katastrofa je
povaiovana za druhé nejhorsi
ropné zamofeni v historii.

Trinidad a Tobago

V roce 1979 se nedaleko biehd
Trinidadu a Tobaga fecky ropny tanker
srazil béhem boufe s jinou lodi, do mofe
se dostalo 340 miliond litrd ropy.

@

Torrey Canyon
18, biezna 1967
ztroskotal jeden
z prvnich tanker(

Persky zaliv

V lednu 1991 vypustil Irak
do vod Perského zalivu 1,9
miliard litri ropy z tankeri,

Torrey Canyon. ropnych terminal( v Kuvajtu
Do mofe vyteklo  a téZebnich ploSin. Vytvofil
117 miliond tak nejvétsi ropné zamofeni
litri ropy. v historii.

\.\

r

\@*é\
&

|I'3I'I

V roce 1983 narazil
u iranu tanker do
téiebni plosiny, ktera
se pak zfitila do mofe.
Nei se Skody podafilo
opravit, uniklo 303

o miliond litri ropy.

Jizni Afrika

V roce 1983 se potopil

tanker Castillo de Bellver

nedaleko jihoafrického

pobfeii, do mofe se

dastalo 300 miliond litrd

mazlave suraviny.

MND

Zajimavosti je, ze celkove se na
havariich v ropném primyslu
nejvice podili doprava a tézba
jako takova vlastne temer
minimalneé.

Asi nejméné se mluvi o havariich
spojenych se zemnim plynem.
Tyto havarie jsou témeér na
dennim poradku vezmeme-li v
potaz uniky plynu pfi zpracovani.
Ale jejich vyznam pro celkove
poskozovani zivotniho prostredi je
asi vyznamnéjsi nez je tomu u
medialné ,pfitazlivéjSich® ropnych
havarii, které jsou rychlejSi a maji
viditelnéjsi dopad. Metan jako
sklenikovy plyn ma sice pomaly,
ale globalni dopad!
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MND

COMPARING IXTOC TO THE DEEPWATER HORIZON OIL SPILL
AMOUNT SPILLED: ESTIMATE RANGES, IN GALLONS | | . |

A MISS. | i ALA GA.
TEXAS Houston New Orleans . . .. PanamaCity
, s Decpwater
Corpus 0 d : X i Horizon
 Cinsiig) 5 ﬁg‘; __-;:"G'mtm'
“Brownsville \
. TAMAULIPAS .
Havarie vrtu BP 20.4.2010 v Mexickém zalivu - S Sy
v 7~ v r _n . ° 9 ) = =
béhem niz doslo k uniku 3 — 5 mil. barelu ropy e Jwed, 108 -
Ropna skvrna méla kolem 10 000 km? 3\
Kratkodoby event ovSem s lokalnim Ve g
katastrofickym scénarem kdy zahynulo 11 lidi, -Qéﬁqu@ggm /4 o
asi 6 000 zelv, 26 000 delfinu a velryb, 82 000 """ N J ] M{.n
ptakld a nespocet ryb a nizSich zivocichu JC i o oopweirticicen - ( It ot Sl

~

7 v
Sources: NOAA, Unified Command * April 22 to date DAN SWENSON / THE IIMES-PlCAYUNEI



Co se stane s ropou, ktera unikla MND)

Deepwater Horizon Oil Budget

pfedpokladané celkové mnozZstvi uniklé ropy: 4.9 miliond bareld

Zasah

podil, ktery Elovéka

se vsakne do
sedimentl na

e spaleni 5%
pobieZi

hemicka
disperze
8% *

# ropa v téchto tfech
kategonich podléha
pfirodni biodegradaci
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Siteni ropné skvrny a jeji likvidace MND)

#*  Incident location
I April 25
[ April 26
[ Aprit2r
A [ Apritze
- April 29

e ssuePl_ YouuDd
5

2 e L Paradoxem ovsem je, ze roCni
————  pfirozeny prusak ropy v Mexickém

Approximate oil locations from | .. . . , )
April 25,2010 to April 28,2010 | Zalivu je cca dvojnasobny oproti
including forecast for April 29

(based on trajectories and overflight information) [ h aVé rl | VrtU M a CO n g O .

map produced April 28, 2010
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Voo ! | 17 L.
VT havarie
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\ i | i
1 I
2 545 'I | a
VoM = mg W - -
1 ™y Jak zamezit sireni ropné skvrny (powchova opatieni)
I Lf@ forecast ~loshes 1 \\ 785 "l Tz B
for April 29 v-ﬁﬁe 1305 \‘\ Ill H 2 S "’ plovak
w =1 7 = im0 \ |PLOVOUGT PREHRADY ."' spajnice STIRANI
wa) |0 20 40 80 Miles ll‘ ] % ~ ’ a zatizeni ropaje pfederpavana
ot ) S T S S R s - norme stény do plovaucich jimek,
n i ! kde je zachycena
I e s g PR e Y N _& LT na kartagich
| evsporate to the atmosphere . | | -

%

r cofumin

ropna sketha se
rozklada chemickym

olurmin

Provaillng current

hranice
rnista
spalovani
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MND

Oblast Bodo — Nigérie 2008

Shell oficialné oznadil za pficinu
sabotaze na zarizenich a
produktovodech, kde je pravda se
asi tézko dovime.

Nicmeéné jiné zdroje ukazuji na
velké pochybnosti ohledné
vysSetrovani a poukazuji na Spatny
stav zafizeni

Doslo k uniku, ktery trval 72 dni a
uniklo mezi 103 000 — 310 000
barely ropy

Shell oficialné uvedl jen 1650 barelu
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Pfi ustupu svych vojsk pred AmeriCany
nechal Saddam Hussein zapalit nebo
poskodit ropné a plynové sondy v Kuvajtu —
cca 700 z toho 610 hofrelo.

To predstavuje 50 % celkovych Skod
zpUsobenych ohném v celé historii pramyslu
Denné shofelo kolem 6 mil. barell ropy a
100 mil m3 plynu

Celkem se odhaduje 1 mld. barelu ropy a 11
dni celosvétové spotreby



Doprava




Doprava tankery — nejvetsi ekologické riziko MND)

Torrey Canyon (1967) - Cornwall (Velka Britanie) uniklo 117 mil. litrG ropy
Amoco Cadiz (1978) - Bretan (Francie) uniklo 260 mil. litrG ropy, zasazeno 300 km pobfiezi

v _wvys

Atlantic Empress (1979) - pobfrezi Trinidad a Tobago uniklo 340 mil. litrd ropy

uniklo 300 mil. litrG ropy
uniklo 40 mil. litrQ ropy, zasazeno 1 300 km pobfrezi
uniklo 160 mil. litrG ropy
uniklo 305 mil. litrG ropy

uniklo 74 mil. litrd ropy, zasazeno cca 1 000 km pobfrezi
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Spill Affected Arca
Exxon Valdez

Exxvon Valder Spill Area
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Exxon Valdez nebyla nejvétsi katastrofou co se tyka mnozstvi uniklé ropy, ale zasahla
asi 300 km pobrezi Aljasky tézce a 1770 km lehce.

Uhynulo 300 tulent obecnych, 2800 vyder mofskych, 250.000 mofskych ptaku, 250 orl{
bélohlavych a 22 kosatek

JiZ rok po havarii ovSem bylo pfes 80 % zasazeného uzemi v pavodnim stavu

Bez zasahu Clovéka se zhruba 20% ropy vyparfilo, 50% rozlozilo, 12% lezi v tuhych
chuchvalcich na dné a 3% je stale na plaZich v netoxickych zbytcich. Cisténim bylo za
miliardové naklady odstranéno 6 - 8% ropy. Tlakové Cisténi plazi zabilo vétsSinu
pobfezniho Zivota. Na usecich plaze, které byly z experimentalnich ddvodld ponechany
nevycistene, se zivot vratil jiz po 18 mésicich, kdezto na Cisténych to trvalo 3-4 roki.
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Zamoreno bylo vice, jak 10 000 ha pudy a
Cast toku feky Ob

Dle Green Peace unika ro¢né v Rusku
podobnym zpUsobem kolem 30 mil. Barell
ropy, ale velka €ast téchto uniku je
zanedbana nebo diky korupci zatajena
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Lac Mégantic Qébec — viakové nestésti pfi némz doslo k vykolejeni soupravy pfi
sjezdu ze svahu a vzplanuti cisteren prevazejicich ropu

Nestésti bylo zpusobeno Fadou faktort od zanedbani az po Spatny technicky stav
Vzhledem k objemu prevazené ropy jsou takovato nestesti relativne mala a maji
lokalni vyznam, nicméné lokalni dusledky mohou byt devastujici a zamoreni
Skodlivymi latkami mUze byt i rozsahlé dojde—li ke vzplanuti a Sifeni spalin
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Hydraulické stepeni

neboli Frakovani




Frakovani — stimulace hornin pro zvyseni efektivity tézby

Frakovani — je stimulace
hornin (rozpukani) pomoci
roztoku chemikalii a tlaku
meédia pro dosazeni nebo
zvyseni téZby uhlovodikau.
Pouziva se v pfipadé, kdy je
primarni téZba nedostatecna -
(neekonomicka) nebo v

pfipadé tézby z tzv. tight 0.
rezervoard, tj. hornin s malou | .
nebo témeér zadnou porozitou
a propustnosti, kde Ize takto ..
zvétsit plochu kontaktu s
loZiskem rozpusténim
karbonatd nebo propojenim
puklin a dosahnout tak
ekonomického pfitoku
uhlovodiku.

]

; |
i —
WJ«'\_ N a4
Hayneswille
Eagle Ford

\ & I‘!ﬁ :‘.
Poarsall- ‘g[_, e |

! e S Member of KKCG Group |44
Source: Modem Shale Gas Development in the Uniled Statas, US Department of Energy



Hydrochloric Acid

Glutaraldehyde

Quaternary Ammonium Chloride
Quaternary Ammonium Chloride
Tetrakis Hydroxymethyl-Phosphonium
Sulfate

Ammonium Persulfate
Sodium Chloride
Magnesium Peroxide
Magnesium Oxide
Calcium Chloride

Choline Chloride
Tetramethyl ammonium chloride
Sodium Chloride

Isopropanol
Methanol
Formic Acid
Acetaldehyde

Petroleum Distillate

Hydrotreated Light Petroleum Distillate
Potassium Metaborate
Triethanolamine Zirconate

Sodium Tetraborate

Boric Acid

Zirconium Complex

Borate Salts

Ethylene Glycol

Methanol

Polyacrylamide
Petroleum Distillate

007647-01-0

000111-30-8
012125-02-9
061789-71-1

055566-30-8

007727-54-0
007647-14-5
014452-57-4
001309-48-4
010043-52-4

000067-48-1
000075-57-0
007647-14-5

000067-63-0
000067-56-1
000064-18-6
000075-07-0

064741-85-1
064742-47-8
013709-94-9
101033-44-7
001303-96-4
001333-73-9
113184-20-6
N/A

000107-21-1
000067-56-1

009003-05-8
064741-85-1

Helps dissolve minerals and initiate cracks in the rock

Eliminates bacteria in the water that produces corrosive by-products
Eliminates bacteria in the water that produces corrosive by-products
Eliminates bacteria in the water that produces corrosive by-products

Eliminates bacteria in the water that produces corrosive by-products

Allows a delayed break down of the gel
Product Stabilizer

Allows a delayed break down the gel
Allows a delayed break down the gel
Product Stabilizer

Prevents clays from swelling or shifting
Prevents clays from swelling or shifting
Prevents clays from swelling or shifting

Product stabilizer and / or winterizing agent
Product stabilizer and / or winterizing agent
Prevents the corrosion of the pipe
Prevents the corrosion of the pipe

Carrier fluid for borate or zirconate crosslinker
Carrier fluid for borate or zirconate crosslinker
Maintains fluid viscosity as temperature increases
Maintains fluid viscosity as temperature increases
Maintains fluid viscosity as temperature increases
Maintains fluid viscosity as temperature increases
Maintains fluid viscosity as temperature increases
Maintains fluid viscosity as temperature increases
Product stabilizer and / or winterizing agent.
Product stabilizer and / or winterizing agent.

“Slicks” the water to minimize friction
Carrier fluid for polyacrylamide friction reducer

MND

Acid

Biocide
Biocide
Biocide

Biocide

Breaker
Breaker
Breaker
Breaker
Breaker

Clay Stabilizer
Clay Stabilizer
Clay Stabilizer

Corrosion Inhibitor
Corrosion Inhibitor
Corrosion Inhibitor
Corrosion Inhibitor

Crosslinker
Crosslinker
Crosslinker
Crosslinker
Crosslinker
Crosslinker
Crosslinker
Crosslinker
Crosslinker
Crosslinker

Friction Reducer
Friction Reducer
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MND

Hydrotreated Light Petroleum Distillate  064742-47-8 Carrier fluid for polyacrylamide friction reducer Friction Reducer
Methanol 000067-56-1 Product stabilizer and / or winterizing agent. Friction Reducer
Ethylene Glycol 000107-21-1 Product stabilizer and / or winterizing agent. Friction Reducer
Guar Gum 009000-30-0 Thickens the water in order to suspend the sand Gelling Agent
Petroleum Distillate 064741-85-1 Carrier fluid for guar gum in liquid gels Gelling Agent
Hydrotreated Light Petroleum Distillate  064742-47-8 Carrier fluid for guar gum in liquid gels Gelling Agent
Methanol 000067-56-1 Product stabilizer and / or winterizing agent. Gelling Agent
Polysaccharide Blend 068130-15-4 Thickens the water in order to suspend the sand Gelling Agent
Ethylene Glycol 000107-21-1 Product stabilizer and / or winterizing agent. Gelling Agent

Citric Acid 000077-92-9 Prevents precipitation of metal oxides Iron Control

Acetic Acid 000064-19-7 Prevents precipitation of metal oxides Iron Control
Thioglycolic Acid 000068-11-1 Prevents precipitation of metal oxides Iron Control
Sodium Erythorbate 006381-77-7 Prevents precipitation of metal oxides Iron Control

Lauryl Sulfate 000151-21-3 Used to prevent the formation of emulsions in the fracture fluid Non-Emulsifier
Isopropanol 000067-63-0 Product stabilizer and / or winterizing agent. Non-Emulsifier
Ethylene Glycol 000107-21-1 Product stabilizer and / or winterizing agent. Non-Emulsifier
Sodium Hydroxide 001310-73-2 Adjusts the pH of fluid to maintains the effectiveness of other components pH Adjusting Agent
Potassium Hydroxide 001310-58-3 Adjusts the pH of fluid to maintains the effectiveness of other components pH Adjusting Agent
Acetic Acid 000064-19-7 Adjusts the pH of fluid to maintains the effectiveness of other components pH Adjusting Agent
Sodium Carbonate 000497-19-8 Adjusts the pH of fluid to maintains the effectiveness of other components pH Adjusting Agent
Potassium Carbonate 000584-08-7 Adjusts the pH of fluid to maintains the effectiveness of other components pH Adjusting Agent
ngyc;;:wr of Acrylamide and Sodium 025987-30-8 Prevents scale deposits in the pipe Scale Inhibitor
Sodium Polycarboxylate N/A Prevents scale deposits in the pipe Scale Inhibitor
Phosphonic Acid Salt N/A Prevents scale deposits in the pipe Scale Inhibitor
Lauryl Sulfate 000151-21-3 Used to increase the viscosity of the fracture fluid Surfactant

Ethanol 000064-17-5 Product stabilizer and / or winterizing agent. Surfactant
Naphthalene 000091-20-3 Carrier fluid for the active surfactant ingredients Surfactant
Methanol 000067-56-1 Product stabilizer and / or winterizing agent. Surfactant
Isopropyl Alcohol 000067-63-0 Product stabilizer and / or winterizing agent. Surfactant
2-Butoxyethanol 000111-76-2 Product stabilizer Surfactant
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Kolik je toho potreba? MND)

A RECIPE FOR FRACKING

Once a well has been drilled and sealed off, companies inject
hydraulic fracturing fluids at high pressures to break up the
rock and allow oil and gas to flow. These fluids, which are
mastly water, are mixed with sand; this is used to prop
fractures open. Acids dissolve minerals and initiate cracks,
Gelling agents are used to suspend sand in the water, and
breakers delay breakdown of the gels. Friction reducers
lubricate the fissures. Pipes are protected by corrosion and

WHAT'S IN FRACKING FLUID?

Chemicals scalir_'-g inhi_bita_rs. biocides and chemicals that control
F 1% Sand reactions with iron and clay,
B Gellant 0.5 ® Crosslinker 0.032
W Acid 0.07 B Scale inhibitor 0.023
W Corrosion inhibitor 0.05 Breaker 0.02
A variety of chemicals Sand Is a 'proppant,’ W Friction reducer 0.05 % Iron control 0.004
are l..ISEd il"l fracking ﬂu[d which helps keep cracks [ | Glay control 0.034 M Biocide 0.001
for purposes like open after water breaks
reducing friction and the rock, allowing oil and M o iﬁﬂ:?fﬁ:&ﬁr:ﬁﬁmﬂ?mw
allowing extracted oil to gas to be extracted.
be rep]aced b? water. [ — Purpose Common application
Helps dissolve minerals
?‘;\; T;:‘::reafgzge in ‘Swimming pool cleaner E
Allows a delayed
breakdown of the gel Table salt
pulymer chains
Minimizes the friction ‘Water treatment, soil
SOURCES: { between fluid and pipe  conditioner
COLDRAD O STATE c AL ! Prevents scale deposits  Automotive antifreeze,
ADDITIVES t iri the pipe g;:-;reg rsag:m, household
UN IUERSIW MD Maintains fluid viscosity Laundry detergent, hand
Water COLORADO OIL a5 temperature increases  soap, cosmetics
90% AND GAS s sstowess g e o, S
CONSERVATION ik robers, | gl oo b—
Water cracks open H}Ck COMMISSION iminatesbacteia in Dt Sa R
when pumped in at high : Sk -
pressure, allowing oil e e trn E'E;“Z;"s%"sfe""ﬁgﬁi- i
and gas to flow for - o =
extraction. GANNETT GRAPHIC T e o

Used to increase the Glass cleaner,
viscosity of the fracture antiperspirant, hair
fluid coloring
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8TH

Neopodstatnény strasak jménem frakovani MND)

BYRON BAY

NTERN A HA
FILM FESTIVAL

PART Il 2014

Jeden z dalSich omyll o Toto je nesmysl| — frakovani ma dosah do 150 m od vrtu.
vrtech obecné — unik pfres  Podzemni vody vyuzitelné, jako zdroj pitné vody se

paznice vrtu je témer nachazi do hloubky max. nékolika prvnich stovek metrd.
vylouc€en v hloubkach, Hloubky ve kterych se frakuje dalece pfesahuji 2000 m.
kde se nachazi zdroje Nékteré staty maji regulace, ze nelze frakovat napf. pod
pitné vody je nékolik 3000 m hloubky (Némecko).

kolon zacementovanych
paznic pro jejich ochranu
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Indukovana

(vyvolana) seismicita




Induced seismicity

INDUCED SEISMICITY

Injection ' Extraction Loading

-

Hydraulic
Fracturing

Frssmres

"l-up..-__-_-

Alteration of pore

pressure, chemical or Alteration of regional Char'iges in solid s“f’s.s
thermal properties subsurface stresses due to fluid extraction or injection

(poro-thermoelastic effects,
changes in gravitational loading)

| orcaone, waous voresaons | Direct fluid pressure
— v Ay

effects of injection

(fluid pressure
diffusion) Permeable
+ . _ reservoir/aquifer

NN ‘
“Volume and/or mass change’

Increase in pore
pressure along

fault (requires Change in loading

reservoir/ pathway) (no direct hydrologic
aquifer connection required)
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Staré ekologické zatéze

Staré a poskozené sondy jsou
relikvidovany, aby se zabranilo dalSimu
moznému uniku uhlovodikt do atmosféry,
vod atd.

Sonda je zlikvidovana do hloubky nékolik
m pod povrch a plocha je rekultivovana k
nepoznani proti puvodnimu stavu.
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Prevence uniku ropnych latek

Preventivhim opatfenim proti uniku ropnych
latek jsou napr. zdvojeneé nadrze, jimky atd.
Tyto maji zabranit uniku ropnych latek a to
jak pri poskozeni primarni nadrze, tak
zabranit pusobeni vnéjsich vlivi pfimo na
nadrz.
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