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[Environmental aspects assesment

Over the next five minutes each of you write pros
and cons of nuclear energy in terms of national
energy security.



[Environmental aspects assesment

Over the next five minutes each of you write pros
and cons of nuclear energy in terms of purely
subjective, personnal point of view.
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To bridge the conflict between state and industry
Interests and personal subjective perception of
the problem serves the EIA.
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[Environmental aspects assesment

What is an environmental aspect ?
According to CSN EN ISO 14001 definition:

,1he environmental aspect is an element of the
activities, products or services that can interact
with the environment.”



[Environmental aspects assesment

ISO 14001 (voluntary norm of the International Organization for
Standardization on environmental management, prestige of the
company, the norm requires to have an environmental policy and
environmental risk assessment)

EMAS (Environmental management and audit system developed by
EC in 1993, it requires ISO 14001 and other requirements such as
the involvement of employees, etc., EMAS is thus perceived as a
premium tool for environmental management. As part of this
process so called Environmental review takes place - own risk
identification, preparation of environmental policy, determining
environmental aspects, objectives, programs)
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Environmental aspects assesment
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Methodology for assessing the environmental aspects

Assessment of the EA is performed using following 4 criteria.

Criteria:

-compliance with the limits and mandatory requirements

-frequency impact

-impact associated with the effects on the environment (size,
persistence, scale)

-impact on society (its economy and image)
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[Environmental aspects assesment

Over value less equals or higher then 15
Important EA (and all rated 3 in criterium 1)
Not important EA Over value less than 15

EIA (Environmetal Impact Assessment, all projects that could have a
negative impact on public health, flora, fauna, ecosystems, soll, air,
but also on cultural heritage, natural resources or assets, are within
the scope of the assessment according to the law - a list of projects
IS given in Annex Law)
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The process is:

announcement to the authorities (Region, ME)

official publication/announcement by the competent authorities
20-day deadline for comments

screening procedure

documentation

preparing the report (90 days)

Comments (30 days)

the final opinion as a professional basis for related procedures (eg.
land, construction) valid for 5 years and with the possibility of
extension
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[Nuclear energy in general

- production of fissile materials
- production of electricity in nuclear power plants

- release of nuclear energy from the atomic
nucleus

- chain fission Iin nuclear fuel
- accompanying phenomenon - ionizing
radiation




[Production of fissile materials

Mining in the open pit mines:
extraction in open pit mines very similar to coal
production

generally the least impact on the environment with
respect to other methods of mining

extraction of nuclear fuel is just as harmful as other
methods of mining

Intervention in the landscape depends on the amount of
ore and yield (percentage of) nuclear fuel
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ossing, Namibia




Brown coal production — chateau Jezeri




(Uranium production — Rozna
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[Production of fissile materials

Chemical processing of mined ore (Mydlovary MAPE,
20 km from ETE):

- leaching with sodium bicarbonate (higher content of
carbonates) or sulfuric acid (reduced content of
carbonates)

- ratio of sulfuric acid up to 560 g of 94% acid per
one liter of the leached material

- processed 16.7 mil. tonnes of ore, formation of
tailing ponds with a total area of 300 ha - 36 mil.
tonnes of sludge

- heavy metals and radioactive substances
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Production of fissile materials

Letecké smimkovani z roku 1996




Radiokontaminace pud a sedimentu:

Uran, alfa zariCe, radon apod.




Production of fissile materials




[Production of fissile materials

Underground mine in Straz pod Ralskem

- 1966-1970 first attempts introducing methods of
chemical leaching

- until the early 90s leaching fields with a total
area of 7 km2

- during the entire period of the chemical
extraction of underground injected more than 4
mil. tons of sulfuric acid
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[Production of fissile materials

Underground mine in Straz pod Ralskem

- contamination has spread to an area covering
about 27 km2

- affected 370 mil. m3 of groundwater

- currently the contamination in an amount of 4.9
mil. t of solutes

- beginning of restoration
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[Restoration — Straz pod Ralskem (DIAMO)

- restate geological environment to the state that
will ensure exploitation of drinking water in the
region

- dispose of wells and surface facilities

- Incorporate the surface of extracted fields In

ecosystems with regard to regional systems of
ecological stability

- several stages of redevelopment, estimated
cost of 40 billion CZK
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[Radioactivity

- radioactivity (or radioactive decay) is the
spontaneous transformation of nuclei unstable
nuclides other cores

- at the same time it generates ionizing radiation
- natural or artificial radioactivity
- transmutation

- decay of nuclel by decay series and the
established principles

27



Radioactivity
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[Radioactivity

- cosmogenic radionuclides: tritium 3H (half-life
12,5 years), carbon *C (half-life 5730 years)

Primary radionuclides : potassium #°K (half-life
1,26x10° years), thorium 232Th (half-life 1,4x10°
years), uranium 238U (half-life 4,5x10° years), 23°U
(7x108 years)

- Secondary radionuclides: radionuclides of decay
series — thorium, uranium, aktinouranium, neptunim



Sources of radiation

O Kosmické zafezni - 14 %

B Zafeni z pady a hornin - 17 %

O Pfirodni radionuklidy v lidském
téle -9 %

O Lékarstvi - 11 %

B Spad z testl jad. zbrani - 0,3 %

@ Jiné - 0,13 %

B Radon v domech - 49 %
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Nuclear energy safety and environmental
aspects

- the use of nuclear energy is regulated by law

- Nuclear safety is not a mere formality, it is an
enforceable requirement

- All effects are monitored and evaluated

- responsibility is transferred to the operator's
license holder

32
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[Operation of nuclear power plant

- nuclear fission
- necessary operating conditions
- waste production

- disposal of spent nuclear fuel

All the above can be part of the process or
source of ionizing radiation.
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[Protection against radiation

Distance - ionizing radiation intensity decreases with the
sguare of the distance, ie. after 10 m it is 100 times
lower, after 100 m it is 10000 times lower, after 1 km it is
a million times lower.

Time - the shorter the exposure, the smaller the cumulative
dose

Shielding - depending on the type of radiation: alpha
radiation skin tones, clothing, paper; beta radiation,
aluminum sheet; gamma rays concrete, a layer of water,
soll; neutron radiation, water, polystyrene, paraffin.
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[Protection against radiation

Skin and
body tissues Lead
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[Protection against radiation

Objective of the radiation protection

To ensure that during normal operation the radiation exposure
inside the device and/or the release of radioactive materials
into the environment is as low as reasonably achievable,
taking into consideration economic and social factors and
prescribed limits and ensure mitigate the extent of exposure

to radiation accidents.

The principle of ALARA

Observe the rules and seek new and better ways of
performing work

Already applied in the design
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véetné limita platnych v CR

200 000 LSvirok
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Priumérny davkovy piikon z pfirodniho pozadi v CR: 0,14 uSv/h = 1226,4 USvirok




Czech Republic
Iran (Ramsar)
India (Kerala)
Brazil (Guarapari)

cca 3 mSv/year

up to 400 mSv/year
up to 17 mSv/year
up to 175 mSvl/year

RADICMETRICKA MAPA CESKE REPUBLIKY
FADIOMETRIC MAP OF THE CZECH REPUBLIC
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Protection

B Sleeping next to someone (B.65 pSv)

m Living within B8 miles of o nuclear
B power plant for a veor (8.89 p3v)

8 Enting one bonana (8.1 W3v)

Living within 58 miles of a coal
pover plant for a veor (8.3 wSv)

AYm x-ray
{1 pSv)

Using a CRT monitor
for o year {1 pSv)

Extra dose from spending one day in
an areq with higher-than-overage
natural background radiation, such
as the Colorado plateau {1.2 pSv)

Dental x-roy {5 pSv)

Background dose received
by on overage person over
one normal day (18 pSv)

Airplone flight from Mew York to LA (48 pSv)

Using @ cell phone (B wSv)-a cell phone’s transmitter does
not produce ionizing radiation® and does not couse cancer.

* Unlgss it's a bananaphane,

o

B = (@.85 psv)

B Chest x-ray (28 pSv) =

-0 ALl the doses in the blue
BB chart combined (~68 pSv)

@ Extra dose to Tokyo in weeks following
B Fukushima accident (48 mSv)

ma Living in a stone, brick, or concrete
BB hyilding for a year (78 pSv)

dverage total dose from the Three
Mile Island accident to someone
living within 18 miles (89 pSv)

4pproximote total dose received ot
ukushima Town Hall over two weeks
following accident (108 pSv)

EPA wearly release
limit for a nuclear
power plant (258 WSv)

Yeor ly dose from
natural potassium in
the body (398 pSv)

Mommogr am
(G

Mo imum
external dose
from Three

EPA yearly limit on
rodiation exposure
to a single member
of the public

{1 mSv=1,008 pSv)

Typical dose over
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far higher doses)

Head
CT Scan
(2 mSv)

Ie]
Mormal year |y background

doge. About 85% is from
ratural sources. Meor |y
all of the rest is from
nedical scons (~4 m3v)
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a nuclear power plaont (38 pSv)

Doge from spending an
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but vories wildly)

Maxinun yeorly dose permitted for US radigtion workers (58 mSv)

-
—_— Approximate total doze at
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Doze received by two Fukushimg ol
plant workers (~188 mSv)
EPA guidelines for emergency
gituotions, provided to
ensure quick decision-making:
= o) Dose limit for emergency
workers protecting valuable
property {168 mSv)
Ten minutes next to the OOOOOOOOOO .
Chernobyl reactor core after SOSOSoOSEG [a Dose Limit for emergency
explosion ond meltdown (58 Sv) SE80000000 workers in lifesaving
operations {250 nSv)
Sources: Fatal dose, even with treatment (5 Sv)
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Chart by Randall Munroe, with help from Ellen, Senior Reactor Operotor at the Reed Research Reactor, who suggested the idea and provided a lot of the sources. I'm sure I’ve odded in

Radiation worker
one-year dose
Limit {58 mSv)

Lowest one-year dose
clearly linked to
increnosed cancer
risk (180 mSv) 93

.l ALl doses in
green chart

combined

(75 msv)

Doze cousing synptoms of
radiagtion poisoning if
received in a short time
(488 mSv, but varies)

Severe radiotion

poizoning, in
some cases fotol
(2088 m3v, 2 Sv)

Usually fatal rodiation
poisoning. Survival occa-
gionally possible with
prompt treatment {4 Sv)

lots of mistakes; it's for general education only. If wou’re basing radiaotion safety procedures on an internet PMNG image and things go wrong, you hove no one to blome but yourself.




Estimated Lifetime Risk of

Porovnani r:

Type of Radiation Equivalent Period of Natural .
\ - dying from cancer that results
i z
(dose in mSw Background Radiation From 3 sinale exposred
Arpor Security sray scanner 2 loss b Almost (
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Ms P
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Fl - colo L @
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CTafh ] [ Ed
st {angography) afewyears (53 years) 1n 10,000 to 1,000
(=15 m3v)
PET scan, whole bady ® afewyears (46 yeare) 1n 10,000 10 1,000
[~ m3v)
Fluoroscopy: kidneys, ureters and
bladder 5 afewyears (-0 years) 1 m 10000 to 1,000
{~#5mEw}
Whale-body CT ecan ® severd years (~7 .5 ymarg) 1m 1,000
(~22 Sm3v)
Muclear Medione: Candizc stress-
rest test {thallum) ¥ many years (~13 6 years) ~2in 1,000
{~40 Tmv)
Tranzjugular mrahepatic
portosystenic shunt placement many years (~23 3 yearg) 1m 100 - 1,000
{~7mEv}
Lifetime rizk of cancer death NOT caused by radiation®® Tmd




Chemical effects of radiation

nahrada
hunék

piima zlu:umgr ]
i0tizace
DNA “Bun |

ozaferd
poikozend

i}[ ahaorhce twvotha  teakece D 2
ST energie radikdlll radikill

5,
E.-:-:.EitE.u:E.' oxidace teparadhd
iotizace DA, m
bufiky

deterministické

déinky

nadaorové

stochasticke

déinky

oH-

-rachkaly
HED i '
HED I:IH— thechatis oy geneticke
chemickd ¥ Of Zard S

tekomhbinace
radikall

Zas od oz afeni
—

108 109 [sec]

WA IR [ [ 108 108 1= 102
- - T - _I'____'I______}

1l tok 101et

42



[Effects on human organism

Stochastic (random) - few cells damaged, subliminal dose
or repeated small doses.

- we can only calculate the probability of injury, no injury may in
fact occur.

- can be detected only by observing a large number of people.
Risk of small doses? Scientists still do not match, they can not
confirm nor deny it for there is not a sample of people who are
not exposed to any radiation at all. No control sample.

- It is known that there is a "protective effect" radiation
(hormesis) - in places with higher radioactivity there is less
incidence of cancer (cells repair any damage).
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[Effects on human organism

Non-stochastic effects (deterministic) - after a large dose of
radiation, many cells, appear in a short time.

Examples:

local dermattitis
Lenticular opacities

birth defects

fertility

Acute radiation sickness
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[Proteotion against outer sources

Protection against earthquake
Protection from flood and adverse meteorological phenomena
Protection against pressure waves from explosions

Protection against the effects caused by the fall of the aircraft

Protection against the influence of third parties
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{Storage
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Storage
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{Storage

49



Storage

Zkousky prokazujici schopnost prestat podminky nehody pfi preprave

= Padové zkousky
500 kg

F 3

9m




Storage

Zkousky prokazujici schopnost prestat podminky nehody pri prepravée
= Pozar
= Ponoreni

-
Ll |

800°C 15m
30 min. 8hod.
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