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[bookmark: _bookmark2]SUMMARY


The current report includes an exhaustive list of external hazards posing potential threats to nuclear installations. It includes both, natural and man-made external hazards. The list is regarded comprehensive including all types of hazards that were previously cited in documents by IAEA and WENRA-RHWG. 73 natural hazards (N1 to N73) and 24 man-made external hazards (M1 to M24) are included. Natural hazards are grouped into seismotectonic hazards, flooding and hydrological hazards, extreme values of meteorological phenomena, rare meteorological phenomena, biological hazards / infestation, geological hazards and forest fire.

The dataset further contains information on correlated hazards 546 correlations between individual hazards are identified and shown in a cross-correlation chart. Correlations discriminate between:

(1) Causally connected hazards (cause-effect relation) where one hazard (e.g., liquefaction) may be caused by another hazard (e.g., earthquake); or where one hazard (e.g., high wind) is a prerequisite for a correlated hazard (e.g., storm surge). It should be noted that causal links are not commutative. (2) Associated hazards (“contemporary” events) which are probable to occur at the same time due to a common root cause (e.g., drought and high temperature).
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[bookmark: _bookmark5]GLOSSARY


	IAEA
	International Atomic Energy Agency

	I&C
	Instrumentation & Control

	NPP
	Nuclear Power Plant

	PSA
	Probabilistic Safety Assessment

	SSCs
	Systems, Structures and Components

	UHS
	Ultimate Heat Sink

	WP
	Work Package within ASAMPSA_E





1 [bookmark: _bookmark6][bookmark: _bookmark6]INTRODUCTION

1.1 [bookmark: _bookmark7][bookmark: _bookmark7]OBJECTIVE
The objective of this technical report is to provide an exhaustive list of external hazards which form potential threats to nuclear installations. It considers both, natural and external man-made hazards. The hazard list should be used as a starting point for the selection of hazards to be considered as initiating events in an extended PSA taking into account the site specifics.

The document further intends to provide information on hazardous events which have a significant probability to occur at the same time. Such correlated hazards may derive from causal dependencies between different hazard types or from hazards that share a common root cause. We therefore developed an extensive correlation chart that indicates such causal dependencies.

It is clear that not all of the hazards summarized in the exhaustive list and all possible hazard correlations uniformly apply to all nuclear sites. Site-specific screening of hazards is a necessary step in PSA. The definition of screening criteria to be used for the selection of external hazards and combinations of external hazards, however, is beyond the scope of the current report. The screening approach and the criteria to select initiating events are discussed in deliverable D30.3 of the ASAMPSA_E work package WP30.

The hazard list was used as a basis to select a limited number of hazard types for detailed discussion with specialists of the informed scientific community outside ASAMPSA_E and the development of guidance for hazard characterhization by ASAMPSA_E (deliverable D21.3). The following hazards have been selected: seismic hazards, flooding, extreme weather (storm, extreme temperature, snow pack), lightning, biological hazards, external fire, external explosion, and aircraft crash. Earthquake and flooding have been selected as a consequence of the Fukushima Dai-Ichi accident. The other hazard types were selected according to the needs of end-users after an in-depth discussion at the End-User Workshop of ASAMPSA_E in Upsala in May, 2014. The strategic reasoning for selecting these specific hazards is explained in Deliverable D10.2 of ASAMPSA_E’s work package WP10.



1.2 [bookmark: _bookmark8][bookmark: _bookmark8]DEFINITIONS
The definitions adopted in the current report are summarized in Table 1.


[bookmark: _bookmark9]Table 1 Definition of key terms used in the current document


	Term
	Definition
	Reference

	External hazards
	Hazards originating from sources located outside the site of the nuclear power plant.
	IAEA SSG-3 (2010)

	Internal hazards (*)
	Hazards originating from the sources located on the site of
the  nuclear  power  plant,  both  inside  and  outside  plant buildings.
	IAEA SSG-3 (2010)

	Site area
	A geographical area that contains an authorized facility, authorized activity or source, and within which the management of the authorized facility or authorized activity may directly initiate emergency actions. This is typically the area within the security perimeter fence or other designated property marker.
	IAEA Safety Glossary (2007)

	Natural hazards
	Natural hazards are defined as those hazards which occur in nature over which man has little or no control over the
magnitude or frequency.
	WENRA RHWG (2014)

	Man-made hazards (**)
	Hazards originating from any kind of human activity, either accidental or due to malicious acts.
	

	Initiating event
	An identified event that leads to anticipated operational occurrences or accident conditions. This term is used in relation to event reporting and analysis, i.e. when such events have occurred. For the consideration of hypothetical events considered at the design stage, the term postulated initiating event is used.
	IAEA Safety Glossary (2007)

	Postulated initiating event
	An event identified during design as capable of leading to anticipated operational occurrences or accident conditions. The primary causes of postulated initiating events may be
human induced or natural events.
	IAEA Safety Glossary (2007)


(*) Some guidance documents refer to a different interpretation of “on-site hazards”: e.g., ASME-ANS (2009) lists “internal flooding”, “release of chemicals from on-site storage”, and “turbine missiles” among the external hazards.
(**) Malicious acts are not considered in the current document.


1.3 [bookmark: _bookmark10][bookmark: _bookmark10]FORMAT OF THE HAZARD LIST
During the exhaustive discussion within WP21 several formats and approaches to structure the list of external hazards have been proposed. The current report adopts the format of the hazard list published in the IAEA Safety Standard SSG-3, Annex I (IAEA, 2010). This format is expanded to include additional information.

The current document hazards are listed in a table format with columns referring to:


· Code (hazard number)
· Hazard : natural phenomena and man-made accidents causing the hazard
· References : international standards that introduced the hazard type
· Duration (Dur.) : classification of hazard duration. Duration is classified into seconds to minutes (s-m), minutes to hours (m-h), hours to days (h-d), and longer (d-l)
· Predictability and hazard progression (P&P) : predictable (e.g., by weather forecast) or unpredictable (U)
/ progressing rapidly (R) or gradually (G)
· Hazard definition and hazard impact
· Interfaces and comments : extended explanations of some uncommon natural phenomena are provided in chapter 2.2 subsequent to the table

Information on initiating events (i.e., the potential damage caused by a hazard and its impact on the plant, SSCs or humans) are not included in the hazard list. Their identification is in general plant specific and part of the ininitating event identification process of a PSA and therefore beyond the scope of the current report.

Previous external hazard lists adopted a wide variety of structures including simple alphabetic hazard lists (ASME/ANS, 2009, p. 267ff) and different thematic classifications of hazards (e.g., air based, ground based, water based natural hazards: IAEA, 2010). An exhaustive literature review revealed that classification schemes even differ between IAEA documents. The classification selected in the tables in the current report tries to adopt the logic followed in the majority of IAEA’s publications. Natural hazards are therefore grossly sorted according to the general processes causing the hazards resulting in a classification into seismotectonic,  hydrological, meteorological, biological, and geological hazards.

External man-made hazards  are grouped into industry, military, transportation, pipeline, aircraft and other accidents.

External man-made hazards which are security related (malicious acts, terrorist or military attack) are not included in the list.


1.4 [bookmark: _bookmark11][bookmark: _bookmark11]FORMAT OF THE HAZARD CORRELATION CHART
Correlated hazards are shown in a cross correlation chart in chapter 2.4 of the report. The large number of individual natural and man-made hazards (73 and 24 hazard types, respectively) result in a large size of the chart with about 100 rows and columns. The full table is therefore included as an attachment to the report. It is also available in PDF-file format which is accessible through ASAMPSA_E’s FPT server at ftp.irsn.fr.



2 [bookmark: _bookmark12][bookmark: _bookmark12]LIST OF EXTERNAL HAZARD TYPES

2.1 [bookmark: _bookmark13][bookmark: _bookmark13]NATURAL HAZARDS


The exhaustive list of natural hazards is included in Table 2 (next pages).


Hazards are grouped into:


· Seismotectonic hazards (earthquake)
· Flooding and hydrological hazards
· Meteorological events: extreme values of meteorological phenomena
· Meteorological events: rare meteorological phenomena
· Biological hazards / Infestation
· Geological hazards
· Forest fire



























[bookmark: _bookmark14]Table 2.	Exhaustive list of natural hazards (73 hazard types). Explanation to columns: Dur.: duration of hazard phenomena classified as s-m (seconds to minutes), m-h (minutes to hours), h-d (hours to days), d-l (days and longer). P&P: Hazard predictability and hazard progression: predictable (P), unpredictable (U), progressing rapidly (R) or gradually (G). Ref: references to international standards introducing the hazard type.
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2.2 [bookmark: _bookmark15][bookmark: _bookmark15]EXTENDED EXPLANATIONS OF UNCOMMON NATURAL PHENOMENA


[N2] Vibratory ground motion induced or triggered by human activity. Seismic ground motion caused by human activity is treated together with natural seismicity due to the identical effects of both phenomena and the difficulties which may arise to discriminate between man-made and natural events. The hazard type includes induced seismicity, which is entirely controlled by human intervention, and triggered seismicity. In the latter case human intervention causes the initiation of the seismic rupture process of a fault while the subsequent rupture propagation is controlled by natural stress. A triggered earthquake is advanced by human intervention and natural stress aggravates the ground shaking.

[N3] Fault capability. The displacement of the Earth’s surface at a fault during an earthquake is referred to as fault capability. Coseismic displacement may occur at the master fault or splay faults which fractured during the earthquake, or by induced slip at secondary faults which are not directly related to the earthquake fault.

[N4] Liquefaction, lateral spreading. Liquefaction of soil and unconsolidated fine-grained sediment is caused by ground shaking during an earthquake. The process results from the expulsion of pore water and leads to an extreme reduction of shear strength of the soil. In such cases, soil behaves more like a liquid than a solid and is unable to carry loads. Lateral spreading refers to the down-slope flow of liquefied soil. Both phenomena may lead to base failure at the foundation of buildings and the destruction of underground infrastructure (e.g., cables, pipes and pillars).

[N6] Permanent ground displacement subsequent to earthquake. Strain release after strong earthquakes may lead to permanent ground displacement of a large area that is caused by the release of elastic deformation (strain) during the earthquake. Elastic strain accumulates in the interseismic time period between earthquakes. Well- known examples of permanent ground displacement include cases of regional costal uplift above subduction zones and thrust faults. The type of ground displacement is distinct from the displacement caused by fault capability which is restricted to the earthquake fault or secondary faults.

[N7] Tsunami. A tsunami is a series of waves (wave train) in an ocean or lake that is caused by the displacement of a large volume of a body of water by earthquake, underwater landsliding, landsliding into water, volcanic eruption, or meteorite impact. Tsunamis travel very large distances. The phenomenon that triggered the wave train may therefore have occurred far from the site where the waves arrive.

[N8] Flash flood. “Extreme flood events induced by severe stationary storms have been considered as flash floods. Most generally, the storms inducing flash floods lead to local rainfall accumulations exceeding 100 mm over a few hours and affect limited areas: some tens to some hundreds of square kilometres. Larger scale and longer lasting stationary storm events may, however, occur in some meteorological contexts (Gaume et al., 2009).”



[N16] Seiche. Seiches are standing waves that form in enclosed or semi-enclosed water basins due to the reflection of waves at the basin edges. Repeated wave reflections and interference of waves lead to the formation of standing waves. The superposition of waves with frequencies equal to the eigenfrequency of the basin (or multiples of this frequency) lead to resonances in the body of water and amplitude amplification. Wave initiation may be due to meteorological effects (wind, atmospheric pressure variations), seismic activity, or tsunamis.

[N17] Bore. “A tidal bore is a series of waves propagating upstream as the tidal flow turns to rising. It forms during spring tide conditions when the tidal range exceeds 4 to 6m and the flood tide is confined to a narrow funnelled estuary. Its existence is based upon a fragile hydrodynamic balance between the tidal amplitude, the freshwater river flow conditions and the river channel bathymetry (Chanson, 2011).” Tidal bores are characterized by strong turbulence that may lead to sediment erosion beneath the bore wave and on banks. Turbulence may further lead to scouring and sediment entrainment, and impact on obstacles (Chanson, 2011).

[N19] Rough waves (freak wave). “Freak waves are extraordinarily large water waves whose heights exceed by a factor of 2.2 the significant wave height of a measured wave train (Onorato et al., 2001).“ The significant wave height is defined as the mean of the largest third of waves in a wave record. Rough waves often occur as single and steep wave crests that may cause severe damage to offshore/onshore structures and ships. The formation of such waves results, among other factors, from the presence of strong currents or from a simple chance superposition of different waves with coherent phases (Onorato et al., 2001).

[N20] Storm surge. Storm surge is a coastal flood phenomenon that can result from several different types of storms such as tropical cyclones, extratropical cyclones, squall lines (a line of thunderstorms ahead of a cold front), and hybrid storms in low-pressure weather systems. Flood levels are a function of the depth of the water body, the orientation of the shoreline, the wind direction, the storm path, and tides. “The two main meteorological factors contributing to a storm surge are a long fetch of winds spiraling inward toward the storm (i.e., the length of water over which wind has blown), and a low-pressure-induced dome of water drawn up under and trailing the storm's center. The second effect is responsible for destructive meteotsunamis associated with the most intense tropical systems (http://en.wikipedia.org/wiki/Storm_surge).”

[N29] Humidity. Extremes of humidity have an impact on the cooling capacity of nuclear power plants that utilize evaporation based designs for the ultimate heat sink (e.g. mechanical draught cooling towers). Together with other parameters such as wind, precipitation, temperature, and air pressure extremes of humidity may combine to meteorological conditions representing (a) maximum evaporation potential (leading to maximum cooling water consumption) and (b) minimum water cooling (e.g. cooling capacity of the cooling tower) (IAEA, 2011 [12]).

[N34] Icing. The term refers to clear ice that precipitates from rain or fog and covers cold objects in a sheet-like mass of layered ice. Such ice covers have a higher density than ice crystals formed by frost or rime (N35) and therefore a higher potential to damage objects by loading.



[N35] White frost, hoar frost, hard rime, soft rime. The hazard type summarizes the effects of several types of ice coatings that form in humid and cold air and produce ice crystals in a greater variety of forms. Crystals freeze to the upwind side of solid objects. Rime refers to ice deposits forming from water droplets in freezing fog or mist at calm or light wind. Supercooled water drops are involved in the formation of rime. Meteorological literature distinguishes hard rime, which has a comb-like appearance and firmly adheres to objects, from soft rime, which consists of fragile and delicate ice needles. In contrast to rime, where vapour first condensates to droplets before freezing, white frost and hoar frost forms by desublimation of ice directly from water vapour. Both types of frost do not form from fog but from air of different degrees of relative humidity at low temperatures. Frost and rime is less dense than solid ice and adheres to objects less tenaciously. Their damage potential is therefore less than that of clear ice covering objects (N34, Icing).

[N42] Waterspout. A waterspout (tornado occurring over water) is a small and weak rotating column of air over water. It consists of a columnar vortex which is upwards connected to a funnel-shaped cloud. The phenomenon is mostly weaker than tornadoes on land. Most of the water contained in the funnel of a waterspout is formed by the condensation of droplets, not by sucking up water from the underlying water body. Stronger waterspouts may originate in mesocyclone thunderstorms.

[N49] Frazil ice. “Fracil ice is a collection of loose, randomly oriented needle-shaped ice crystals in water. It resembles slush and has the appearance of being slightly oily when seen on the surface of water (http://en.wikipedia.org/wiki/Frazil_ice).“ Fracil ice forms in turbulent, supercooled water (rivers, lakes and oceans) when and air temperature reaches –6°C or lower. At high speeds of water currents the small ice crystals are not buoyant and may be carried into deeper water instead of floating at the surface. Continuing crystal growth may result in underwater ice adhering to objects in the water such as trash racks protecting water intake structures. This process may proceed very fast and lead to total blockage of trash bars (Daly, 1991).

[N52] Solar flares, solar storms (space weather); electromagnetic interference. A solar flare is a sudden release of extremely large energy of the Sun caused by electromagnetic phenomena within the Sun. Flares may lead to the ejection of plasma (coronal mass ejection) and particle storms (solar storms) with clouds of electrons, ions, and atoms moving through the corona of the sun into space. Such clouds may reach the Earth within hours or few days after the solar event. Massive solar flares with coronal mass ejections have a strong impact on the space weather near the Earth. They cause temporary disturbances of the Earth’s magnetosphere and magnetic field causing geomagnetic storms. The latter may lead to severe disturbances of electrical systems including the disruption of communication by absorption or reflection of radio signals, and the damage of terrestrial electric power grids by moving magnetic fields that induce currents in conductors of the power grid. These currents may particularly damage transformers. Geomagnetic storms may therefore cause long-lasting breakdowns of the electrical power grid.



2.3 [bookmark: _bookmark16][bookmark: _bookmark16]EXTERNAL MAN-MADE HAZARDS


The exhaustive list of external man-made hazards is included in Table 3 (next pages).


Hazards are grouped into:


· Industry accidents
· Military accidents
· Transportation accidents
· Pipeline accidents
· Other man-made external events



































[bookmark: _bookmark17]Table 3.	Exhaustive list of external man-made hazards (24 hazard types). Explanation to columns: Dur.: duration of hazard phenomena classified as s-m (seconds to minutes), m-h (minutes to hours), h-d (hours to days), d-l (days and longer). P&P: Hazard predictability and hazard progression: predictable (P), unpredictable (U), progressing rapidly (R) or gradually (G). Ref: references to international standards introducing the hazard type.
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3 [bookmark: _bookmark19][bookmark: _bookmark19]EVENT COMBINATIONS AND HAZARD CORRELATIONS

The analysis of event combinations uses a correlation chart that lists all natural and external man-made hazards (73 and 24 hazard types, respectively). Among the natural hazards extremes of air temperature, ground temperature, cooling water temperature, and humidity are split to list extreme highs and lows separately. This results in a correlation chart with 101 rows and 101 columns representing 10.100 possible hazard combinations. Out of these possible combinations 579 event combinations and hazard correlations were identified by expert opinion. Correlations discriminate between: (1) Causally connected hazards (cause-effect relation) where one hazard may cause another hazard; or where one hazard is a prerequisite for a correlated hazard. (2) Associated hazards which are probable to occur at the same time due to a common root cause.


3.1 [bookmark: _bookmark20][bookmark: _bookmark20]CAUSALLY CONNECTED HAZARDS
This type of connection between hazards refers to a cause-effect relation, where hazard A triggers or may trigger hazard B (“causes-effects relation”, NIER, 2013; “common cause event”, Kuramoto et al., 2014). The causal connection is not commutative. The hazard correlation chart discerns to types of causal connections:

1. A may cause B
The relation indicates that A is not a prerequisite to B meaning that A and B can exist by themselves.
Examples :
Vibratory ground motion – tsunami : A strong offshore earthquake (including remote ones) may cause a tsunami ; a tsunami, however, may also result from other events (landsliding, volcanic activity etc.)
Industry explosion – wildfire : Industry accidents may under certain conditions result in wildfire but they are not the exclusive reason for wildfire

2. A is a prerequisite for B (no B without A).
The relation includes « A may cause B » meaning that A may occur without leading to B. The relation therefore does not indicate that B is an inevitable consequence of A.
Examples :
Vibratory ground motion – liquefaction : Soil liquefaction does not occur without earthquake shaking. The hazard must therefore be considered together with other effects of vibratory ground motion. However, not each earthquake will lead to soil liquefaction.
Low temperature – surface ice : Surface ice on water requires deep temerature. Surface ice must therefore be considered together with other possible effects of low temperature.



The probabilities for the causal connection (1) may vary from any value <0 to 1. The probability for connection (2) is 1. The causal connections (1) and (2) are not commutative. Cases where both causal relations (A may trigger B and B may trigger A) are plotted on different half spaces of the chart.

Causal connections of type (1) are usually restricted by further requirements. In the listed example, liquefaction will only occur under certain conditions such as the presence of liquefyable soil, a minimum ground acceleration, and a minimum duration of the earthquake. Surface ice will be caused by appropriate combinations of low temperatures and sufficiently long periods of freezing. The limiting parameters (earthquake magnitude, duration; temperature, duration of low temperature conditions) can usually be constrained by parameters derived from hazard assessment.

The correlation chart only lists the direct consequences of a certain hazards, causal chains are not considered. Example : a possible consequence of mismanagement of dam is flooding; further possible consequences of flooding such as biological flotsam clogging the water intake are not listed as a consequence of mismanagement of dam. Clogging by biological flotsam, however, is listed as a possible consequence of flooding.


3.2 [bookmark: _bookmark21][bookmark: _bookmark21]ASSOCIATED HAZARDS
Associated hazards refer to events which are probable to occur at the same time due to a common root cause (“contemporary relation”, NIER, 2013). The common root cause (e.g., a meteorological situation) may not necessarily be regarded as a hazard by itself. Examples for associated hazards are:

1. Cold front of a meteorological low pressure area: drop of air pressure, high wind, lightning (thunder storm), precipitation (heavy rain, hail)
2. High-temperature summer period : high air and ground temperature, high cooling water temperature, low ground water, drought

Associated hazards are identified in the correlation chart.



3.3 [bookmark: _bookmark22][bookmark: _bookmark22]HAZARDOUS COMBINATIONS OF INDEPENDENT PHENOMENA
The combinations of independent phenomena which, in combination, cause potential hazards are not specified in the current version of the correlation chart. Examples of such combinations are : flooding caused by the combination of high tide and storm surge ; slope instability due to a combination of precipitation and vibratory ground motion.



3.4 [bookmark: _bookmark23][bookmark: _bookmark23]DISCUSSION OF IDENTIFIED CORRELATIONS
The close inspection of the hazard cross correlation chart reveals remarkable differences between the individual hazards in terms of the number of cross correlations with other hazards (Fig. 1 to 4). The cited figures distinguish
« isolated » hazards, which do not correlate with any or only very few other hazards (e.g., biological infestation) from hazards, which are correlated or associated with a large number of other phenomena.

Examples for the latter are vibratory ground motion (correlated with 30 other hazard types), industry explosion (40 correlated hazards), and stability of the power grid (40 correlations). External man-made hazards are generally characterized by relatively large numbers of cross-correlated phenomena. This is due to the fact that many natural hazards can impact the entire site vicinity and all man-made activities in the surrounding of a NPP in the same way as the NPP itself. This is particularly evident for seismotectonic, hydrological, and meteorological phenomena. A correlation between the man-made hazards and natural hazards may therefore be regarded not very informative. It should, however, be noted that some man-made structures or activities may not be vulnerable to a specific natural hazard which otherwise may have a strong impact on the safety of a nuclear power plant.

[image: ]


[bookmark: _bookmark24]Fig. 1 Number of hazards correlated with seismotectonic and flooding hazards.
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[bookmark: _bookmark25]Fig. 2 Number of hazards correlated with meteorological events.



[bookmark: _bookmark26]Fig. 3 Number of hazards correlated with biological hazards, geological hazards and forest fire.
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[bookmark: _bookmark27]Fig. 4 Number of hazards correlated with external man-made hazards.
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7.1 [bookmark: _bookmark32]LEGEND TO THE CORRELATION CHART
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Note:
Only direct consequences of  individual hazards are listed. Causal chains are not considered.
Combinations of independent phenomena with low severity which cause potential hazards by
their contemporaneous occurrence are not identified.




Fig. 5 Legend to the hazard correlation chart (Appendix 7.2)



7.2 [bookmark: _bookmark34][bookmark: _bookmark34]TABLE : HAZARD CORRELATION CHART


The hazard correlation chart is included in Table 4 (next page).




















































Table 4.	Cross-correlation chart showing causally connected hazards (A may cause B, A is a prerequisite for B) and associated hazards (A and B may result from the same root cause). See Fig. 5 for explanation of symbology.

 (
Report
 
IRSN/PSN-RES/SAG/2015-00085
Technical
 
report
 
ASAMPSA_E/
 
WP21/
 
D21.1
 
2015-10
42/42
)
 (
ASAMPSA_E
List
 
of external
 
hazards 
to
 
be
 
considered
 
in
 
ASAMPSA_E
)




image5.jpeg
S

EURATOM





image6.png
EVENTH FRAMEWORK
TPROGRAMME




image7.jpeg




image8.jpeg
‘euswouayd [e2160j0108)8W Jayjo O} SHul| 1]
3J0N '(GZN) Aje)eledss pajeal si sainjonys uo ‘urel awaxa Aq Bulpooyy o) anp jueld 21l [2]
peoj utes o} anp abewe( ‘[gN] uogeueldxe sag| oy} 0} sbewep Jo swis) Ul paulyep si psezey ayL | ¥/N|y-w|[9] [€] [1]] Irejures swauxa o0l 0} anp Bulpooy :pooj) ysely SN
‘Alejeledas pajeasy “sybnosy
ale (BN ‘89N) SpJezey oluedjoA pue ‘(LON ‘09N)| enem ayy Bulinp umopmelp 8y} pue Sanem Jajem [r1] [21] (yoedw apuosjew ‘Bulplspuel
aplspuel ‘(LN) aenbuyueg ‘[N] uoneueidxs sag| jo sauss e Aq Buipooyy Aq paulysp si pJezey ayl | ¥/n| y-w|[2] [2] [1] Bulewqns ‘OJUBDJOA ‘OJWSISS) IWeuUNs] IN
SJUSBWIWIOD pUB SadeyIdju| joedwi piezey pue uoiuyap plezeH|ged| Ina 19y piezeH| apod
T TzI 1T spaezey [eaibojoipAy pue Buipoojy
‘Aeiesedss pajesay) si sessaooid| “ayenbyies ue Js)e asesjal Ulel)s 0} anp aneay
|eo160j0ab Jaujo o} anp (9N) areay punolb pue| punolb Jo aouapisgns punolb jusuew.ad jo jueid ayenbyyes
(£9N) Juawamas punols "[gN] uoneuejdxa 88| 8y} Uo joedwl JO SWIS) Ul paulep S| pJezey ay] | ¥/N [¥]| o13juenbasqgns juswaoeldsip punolb jusuewlad oN
EEEE
90BJINS PaoNpul AJ[EOIUSISS JO S}0a)4 Sapnjoul
1| 'sAey 9|qeo Jo sadid se yons suonejejsul
punoibiapun pue SaINJONS [IAID UO JUSLISHSS (Juswiapes
|10s Jo s}oaye ayy Aq paulep si piezey ay | ¥/N| w-s [7]1 [L]] nos paonpui Ajeowwsies) uonoedwod oweuiq SN
"skeqy 9|qeo 10 sedid
Se 4ons suopejjejsul punoJBispun pue sainjonis
[IAID UO S}08ye S} pUE |I0S uonepunoy Jo yibuass [L1]
‘[#N] uoneuejdxs aag Jeays Jo sso| ay) Aq pauyep s piezey ay] | ¥/N| w-s [el 1] Buipeaids [eisje| ‘uonoejenbi PN
"Sjney A1epuooss
1e aimdnJ aoepNs sapnjoul | Juswaoe(dsip
92eyINs pue ainjdnu jney o1ws1eso9 Jo jued [Le]
"[eN] uogeueldxe eag| ey uo Joedwi Jo SwB) Ul paulep s peezey ayL | y/N|w-s|  [v] [g] (Ayiqedeo yney) Buginey soepng eN
“Buipuno.ins
S}l pue jueld ay} JO SOSS PUE SAINONAS (esdejj0o auiw ‘Buikiienb ‘uopoesxa
JIAIO |[e uo uonow punoib Aiojeiqgia jo Joedwi JayempunoJb Jo sefb ‘10) Ayapoe uewny
‘[gN] uoneueidxa aag| snoauelodwajuod ayy Aq paulep si plezey ayj | ¥/N| w-s Aq paJabbiy Jo paonpul uojow punolb Aiojeiqin 2N
“Buipunoiins
s}l pue jueld 8y} JO SOSS pue saINjoNs 1]
19 ||le uo uonow punoib Aiojeiqu jo Joedw [Lil oLl (uopow punoib
‘PaIBPISUOD 8 0} PaaU SHO0YSIaYE JO S}oayg| snosuelodwsjuod sy} Aq pauyep si piezey ayl | ¥/n| w-s|[y] [z] [1]] pouad Buoj Buipnjour) uogow punoib Aloyeiqin IN
SJUBWWOD pue S3Je}IBIU| joedwi piezey pue uonIuyap pIezeH| 434 ing ‘Joy piezeH| opo)|





image9.jpeg
[GLTTyL]

‘abuns [e1][2]
“[0zN] uogeuejdxe seg|  wuojs 0} anp Buipooyy Aq pauyep si piezey 8yl | 9/d| pP-u|[9] [e] [1] abuns wuiojs :jana) Jojemess|  0ZN
“(senem yeal}) senem enbol pue ‘poriad
*Apides ssaiboid pue ajgejolpaid Jou aie serem -Joys ‘poisad-Buoy Buipnjour sanem pajelsush [z1] [2] SonEM
yong "senem ybnou Joj [61] uogeueidxs ssg pum o} anp Buipooyy Aq pauyap si psezey ayl [ 9/d| p-u|[9] [€] [1]| peressuab pum :Jaall Jo [oAS)] ¥e| ‘ond] Jojemess|  GLN
"3p} Bunds 10 aph i Tel]
ybiy oy anp Buipooyy Aq paulyep si psezey 8yl | 9/d| y-w|[9] [e] [1] opy Bunds ‘opy ybly :Jons| Jojemeas| LN
“(juswabeuew Jajem 10
apn pooyj} Aq paonpul Jaau e dn Buijerey serem)
"[£IN] uogeuejdxe seg|  @10q 0} enp Buipooylj Aq paulep st piezey 8yl | y/n|w-s| [z1] 8] alog| LIN
'sapf IO IWeuns} “J3JeM JO S8Ip0oq pasojoua Apled 10 pasojous 511
se yons euswouayd piezey Jayjo ajeinaifbibe|ur seem Buipuels o) anp [aA9] JSJEM JO SUORENJON| 1] [2]
Kew sayoies Jo Joaye 8y “[9LN] uogeueldxe sag 0} anp Buipooyy Aq pauyap st piezey ay] | 9/d| p-u|[€] [zl [1] ayals| 9IN
[SRENERITEES
10 |eo1BojopAy 0} enp B8 ‘sjusiulejuod (ainjiey @aAs)] Jo ‘@yIp ‘wep) ainjie}.
J9JEM JBYJ0 10 ‘SayIp ‘SWep JO ain|iey [zL]| uswuleyuod asiNooIs)EM PUB SBINJONS [0QUOD
ayj 0} anp Buipooyy Aq pauyep si piezey ay) | y/N|y-w|[2] [l [1] Jajem Jo ainjiey Aq pasned senem pue poojd|  GLN
SUISE(] JSJEM Ul yseld Jyelolie
‘(6LN) Ajoresedas "SIS)eM PUB|UI Ul SSABM 10 SOYDUEEAE ‘SAPIISPUE| ‘SI0UBDJOA AQ paonpul
pajeal s senem paonpul puim Aq Buipool4 ab.e| 0} anp Buipooyy Aq paulyep si piezey ayl | ¥/n| y-w [2]1[G]| sieyem puey sanem ab.e| woyy bupginsas pooj4 PN
“(€ZN) Kiereedes pejean “]eUUBYD JaAl € Jo sebueyd 1] JOAID JeAIl 'UOREJUBLIPSS JO UOISOJ8 0} anp
1 UOISOJd O} 8NP Bale [E}SE0D BY} JO AJljIgeISU| o} anp Buipooyy Aq pauyap si psezey ayl |o/n| I-p|[2] [S] [€]]| 1Buueyo Janl e ul sebueyd wouy Bupinsas spooj4|  €LN
‘Buiuwep Jaal weassdn jo Anpoe ojuesjon Jo ‘siigap Jo sboj Aq pasned
yoealq ayy Aq 1o juswpunoduwi JSAL WeaRsuMop [t71]| swel ‘221 ‘apyspue| Aq (weansdn Jo weansumop)
0} anp Buipooyj Aq pauyep st piezey syl | 9/N| 1P| [2][G]]  1duueyo Jeal e jo uogonysqo o} anp Buipoold|  ZIN
“18)em punoJb ybiy Aq Buipooyy o} enp jueid
oy} 0} abewep Jo swud) ul paulep si prezey a8yl |o/d| 1P| [2Ll[1] Jo)empunosb ybiH|  LIN
"8IS 8y 0} papnou suvjem Aq Buipooy o} enp jueld [r1][eu] (spooyy sants Buipnjour) a)is 8y} 0} paynos
2y} 0} abewep Jo swud} ul paulep si prezey ayl | O/d [2]1[G]| sJopem ym uoneydioaud syis-yo o} anp Buipoold| LN
(8oN) Ajeyeledes pejeas “JJl8W Mous pidel 10 [BUOSEaS ICI AN
S| euawouayd 9JUEdjOA 0} 8NP Jaw mous pidey Aq pasnea buipooy} Aq paulyep si piezey aul |9/d| I-p| ol [5] [g] Jjaw mous woly Bupinsas spooj4 6N
SJUSWILLIOD pue Sadepsaju| joeduw piezey pue uojuydp pIezeH|ggd| 1na 19y piezeq| apod





image10.jpeg
‘uonelado pajaapeul

0} Buipes| (Juswurejuod sy} uiym “6-9) sabneb
aunssaud uo joedwi Aew jey sabueyo ainssaid
pide. jo Jo ainssaud Jie moj Jo ybiy jo ueld

2y} uo Joedwl Jo swis} ul pauyap st piezey 8yl | 9/d| p-u| [0L1[1] ainssad Jle jo sawaux3|  OEN
“S9ONap 0IUONID
pue [e21509]e Ul sjo|dolp JO UONESUSpPUOD
Aq B8 ‘(Juswdinbs Og|) seonep d1uOROIS pue
juawdinba pajejas Ajajes Jo Ayjeuonouny sy} uo [z1] ainysiow
"[6ZN] uoneueidxe seg| einjsiow jo Joedwi 8y Aq pauyep si piezey 8yl | 9/d| p-u| [z][1]]  oueydsoune sweixe ‘(moj pue ybly) ApwnH| 62N
“Alejeledss pajeay ale “aimeledwa} Jsyem buijood moj 1o ybiy o ued i (mo) pue ybiy) eumeladway)
(6¥N) @91 [1zeu) pue (gpN ‘@21 8oepns) Buizeal4| oy} uo Joedw jo swua) ul pauyap si piezey ayl | o/d| I-p| [0L] [1] (4an11 Jo o¥E| ‘Bas) Jajem Buljo0d Jo sawaax|  8ZN
"sadid jo buizaaj 0} BUIPEs)|
(8eN) Ajeieledas 69 ‘aunjesadws) punoib moj Jo ybiy jo ued
pajeal; S| S04 [10S SWaUXa Jo Joedwi ay| | 8y uo Joedwi Jo swd) Ul pauyap si piezey ayl (9/d| P [L]] (moj pue ybiy) aunjesadwa) punoib jo sawanx3y| ZN
“(sadid jo Buizealy “69)
sainjesadwa) moj pue (uogouny uone|juaa jo dojs [z1]
‘Aisjesedas pajeas si 901 8y “68) saimeladwsa} ybly Ajswaixa jo yueid [oL] [2]
10 (82N) a.njesadwsa) Jayem moj 1o ybiy jo Joedw|| sy uo Joedwi Jo swis) ul pauyap si piezey ayl | 9/d| I-p|[ol [z] [1] (moj pue ybiy) sunjesadwa) Jie jo sswaax3y|  9zZN
"S8INJoNAS UO PEo| MOUS 10 UIEl 0} anp abewep
‘Ajejesedes pajeay si SOpN|Oul }| "MOUS JO UleJ aWwaxa o} anp jueld [z1]
(BN) 8w mous Jo (gN) utes sawaixa Aq Buipoojq| ay) o} abewep jo swius) ul pauyap st piezey ayl | 9/d| p-u| [oi] [9] soed mous ‘(mous Jo utes) uopepdioald|  GzZN
SJUBWIWIOD pUE SadeyIdju| uoniuyap pJezeH|ged|ing J9y piezeH| apod

[ TZITo

] [¢] euawouayd [e2150]010933U JO SaN|EA aWaJIXT :SJUBAS [e2160|0I03IN

(8¥N) Ajeiesedas pajeas

“19)em Aq U1 jdems peoj Juswipas woly
ynsau Aew j| "SHN 3y} Jo Ajjiqejieae ayy Bupoaye
J9N0 Jo ayejul Jayem Buijooo jo Buibbojo

SI S2INJONUIS SYEJUI JSJeM UO 931 JO S}OaYd au| | Jo abewep ay) Jo swis) ul pauyep S| piezey ayl | ¥/n| p-u 2] slqgap Jejemsspun| 2N
"Sjua.1INd Jejem buoss Aq [(E)
UOJejUSLIIPSS JO UOISOIS 0} aNnp saunjonJs jueld [z1]| pue ess) uogejuswipss Jo sjua.LIND Jajem Buols
0} abewep Jo swJa} Ul paulyap si pJezey ayl [ 9/n [oL] [g]] Aq uoisoia 0} anp eale [E}SEOD BY} JO AIgEISUl[  €2ZN
“19)em J|es Aq uoiso.i09 Jo juerd
AUy uo joedwi Jo swJs} ul paulep si piezey ayl |9/d| I-p oLl 13Jem J|es wolj uoisoulod|  ZeN
"S3INJoNI}S apew samall
-uewW Jo sjoayo [ealbojoipAy auy Aq paiyidwe pue syea.q 9pi/SAEM Se YONs SaINjonJs apew
Jo pasned Buipooyy Aq pauyep si piezey ayl | 9/d| p-u| [z1] [9]] -uew jo Joedwi :19AL O [9AS] S¥E| ‘[OA9] JojemMeaS 12N
SJUSWILIOD pue Sadepiaju| joedwi piezey pue uoniuyap piezeH|4z4| ing e piezeq| apod





image11.jpeg
‘sadid Jejem se yons
suonejejsul punoibispun mojleys uo 6o ‘jsouy

1108 J0 joeduul JO SuLB) Ul paulep SI pJezey 8yl | 9/d| I-P lot] 15044 lios Buiunoay| 8N

‘Jsouyewad Jo Buizeauyal pue bumeyy
40 joedw! Jo swuey ul paulyep si prezey 8yl |o/d| 1P| [LL1[L] jsoyewsed|  LEN

“(8¥N) SpJezey 821 8depns Aq papunoq
aq 0} pabpnl a1e SHN 8} UO S}oBYd 9|qISSOd ‘PEO] |IeY pUE Sauajs|iey Jo joedw ay)
(BN ‘8N) Jaw mous pue utel o} anp Buipooly| Aq abewep sapnjoul }| ‘|ley awanxa o} anp jueld [z1]

Aq papunog a.e |iey jo Bugiaw 0} anp Buipooj4| ey} 0} sbewep Jo swis) Ul paulep si psezey ayL| ¥/d|y-w| [oL]1[1] IBH| 9¢N

"Wl Aq Sexejul Jie Jo bupjoo|q

pue ‘sauj| Jamod pue spieAyoyms Buipnjoul }souy
"[5eN] uogeueidxe 85| aym 4o JoedwWi JO SWIB) Ul paulep sI piezey dyL | ¥/d| P-y lo] oW Yos ‘el pley 1s0J) SIYM|  GEN

901 Aq

sayeul Jie Jo Bupjoolq pue (pseAyoyms pue saull

Jemod ouya9|9) seunjonas Jo Buipeo| ay) sepnjoul

1| “Boy Jo ures Buizealy Aq pasned 1anod 91
‘[rEN] uoneueldxe eeg| o Joedwi By} Jo swL) ul paulep si pJezey syl | ¥/d| p-u| [2Ll L] Boy Buizeayy ‘Bul|  pEN

‘Sjua.Ind ul
sabueyo [ewlouge pue ‘ainssaid Jie ybiy ‘spum ‘uonouny Buljood sjueid ay uo [aA9] Jajem [er]

9I0US}O ‘apn MOJ JO S}o8ye sapnjoul piezey a8yl | ©as moj Jo Joedwi ayy Aq paulyep si pJezey ayl | 9/d| p-u [ol [1] |oA9] Jojemeas Mo SEN

FSED

29I8s Jo Buljood Jo Aigejiene ayy Buibusjieyo
s|ana) Jajem punoib moj Aq paunap si piezey aul | 9/d| I-P Jajem punoib mo|  ZeN

(ze'N) Aereiedss “J8Jem 80IAI8S 10 Buljo0d JO

pajeay a.e [ang| Jayem punoJb jo sewaux3| Aljiqejieae ayy Buibusjieyo suiseq Jejem usdo pue

*Alsjesedas pajeasy ale (gZN) aineladwa}| Sl ‘SaYe| JO [9A3)] JSjem By} S1amo| Jey porsad
Jajem ybiy pue (9zN) aunjesedwa) Jie ybiH|  Jybnoup papusixe ue se pauyap si piezey ayl | 9/d| I-P| [0L1[1] [9n] Jojem S| JO JoAL MO :ybnoup swaux3|  LEN
SJUSWILLIOD pUB SadeLIdju| joedwi piezey pue uoniuyap piezeH|4z4| ing 49y plezeq| apod





image12.jpeg
‘sejon.ed jles Aq pasned umopyealq

o1399jeIp pue ‘saul Joamod pue Jeab yopms ul
uopejnsul abejyon-ybiy [BUISIXS JO UORBUILEJUOD
sapnjoul }| “asaydsowse Ajes e Aq yoepe

(0¥N) pum ybiy piezey ayy Aq pasanod AAIS0.102 8y} pue sainjonus jueld Jo Bulienod [e1] [oL]
aJe swIojs Jjes wouy ainssaid pum Jo sjoaye ayl|  jes Bumoaur wuoys e se paulep si plezey ayj | 9/d| p-y 2111 wJojs jes ‘Aesds jes|  GyN
"9)ejul JIe Jo bupjoolq pue saul Jemod
pue Jeab yoyms ul uonensul abejon-ybiy jeussxa
1O UONBUIWIEJUOD SBPN|OUl }| "S}O8))d SAISeIqe 1]
(0¥N) pum ybiy psezey ayy Aq paianod ale S)I pUB JSNP JO pues auJog-w.ojs Jo jueld [z1] [oL]
Swio)Spues WoJj ainssaid pum Jo s}oale ay) | 8y} uo Joedwi Jo swis) Ul paulep si plezey ayl | 9/d| pP-y [Z10] wuojs Jsnp ‘wiojspues| N
"Sa)ejuUl JIE JO BUB{O0|q PUE ‘Saul| Jomod
*(GZN) Aieieledas pajeas si peoj moug |pue Jeab yoyms ui uonejnsul abejon-ybiy [eussxe
(O¥N) pum ybiy piezey ayj Aq paIan0o ale| Jo UOKBUILEJUOD SBPN|OU }| "MOUS UMO|G-pum Aq
SWLIO}SMOUS WoJj ainssaid pum Jo sjoaye ay] | jueid sy uo 1oedwi ayy Aq paulep si plezey ayl | 9/d| pP-y [2] wuojsmous ‘plezzig| €N
“I3JeM pIjoS
jou ‘Inoden Jsjem ulejuoa synodsiajepn “Abisus
‘[z#N] uoneuejdxs aag|  |euonejO. BU) JO SWLIB} Ul paulyep si pJezey ayl | H/N|y-w| [pL] 1] (inods.ajem olpeuloy) Jnodsisle | ZvN
“(9vN) Ajereledes pajeay; si sajissiu UMO|q
-puim o) anp abewe( "Aouanbauy 9ous1IN220 pue
‘paads pum ‘uone.np o} }oadsal Yjm SOpeuIo) ‘pum Bunejos pue sedualayip ainssaid 1]
Jo sosuisjoeIeYD [e1oads Bu) 0} NP (OVN)| 4O S}OBYS By} SepNjoul }| "Opeuo} 0} anp jueid [eil oLl
spum Buosis Jayjo woly pajeledss si pJezey ay| | auy o} sbewep Jo swd) ul pauyap si piezey ay] | ¥/N| y-w [zl 1] opeulo]. PN
“(9vN) Ajereledas
pajeay; si sajissiw umojq-pum Aq sprezeH “(0ZN)
Agjeuedas pajeas s1 abins wiojs Aq buipooj4
"papN|oul SJe SpIeZeY 9Say) JO S}O9)4 PUIM
8y} ‘JoAOMOH Wwuojspues Jo Aeids Jles ‘piezziq jo
sj09yJ0 Bunenuaiayip ay) 8pnjoul Jou Seop plezey ‘anssaud pum [p1]
Y] "SwJo}s Yons Jo sopslIsjoeIeyd anbjun sy} o} pue spum Buoys jo joedw 10a.1p 8y} Aq Jued [z1] [oL] (uooydAy ‘suojoko
anp (1 ¥N) Opeu.o} apnjoul Jou seop piezey ayL| 8y o} ebewep Jo swis} ul paulyep si piezey 8yl | 9/d| p-u|[o] [z] [L]|  [eoidoy ‘eueoiuny Buipnjour) wiols ‘pum ybiH|  O¥N
"BuiyBl| Aq payiels a1l Japasy
opaubewososje ue ybnouyy Joalipul Jo ‘Jemod
a)Is-}40 Jo ss0] Jo abewep [einjonus Buisned 1]
‘sisAleue aliy [eutsjul pue (yz N ‘SZN) sadly| ‘Joauip aq Aew joedwi ay) Buiuyby oy anp uerd [z1] [oL] (souslapsul
Jeusepa Aq papunoq si Buiuyby Aq papels ai4| sy 0} sBewep Jo swis) ul pauyap si piezey ay] | ¥/d| w-s| [8] [9] [1] oeuBewoyosje Buipnjour) Buigybr]|  6eN
SJUSWIWIOD pUB SadelIdju| joedwi piezey pue uoluydp pIezeH|4gd| Ina 19y piezeH| apod

21

TTol Te] euawouayd [es16ojo10a3aw a1y :SJUaAa [ed160joI0ajo N





image13.jpeg
“puod Buljood ayy ul uoneindod ysiy
JewJouge Jo ysyAjelysty jo sappuenb jeuogdeoxs

“Aiejesedes pajeas si (GN) wesjoy Aq oxeyur sejem jo BuibBojo o} anp SHN [o1]
[eabojoiq pue (£GN) peamess Aq Buibboj| ey} jo Aljigejieneun oy Aq paulyep si prezey syl | y/n| Pyl [Z1[1] ysyAjel ‘ysi4| SN
'SHN 3u
woJj Jajem Buiood jo Ayjigejieane ayy uo bunoaye
swsjueBio Bugsnious Aq Jopno Jo axejul Jajem (sliays ‘sjessnwi
Jo BuibBojo jo swusy ul paulep si piezey syl | O/d [1]] ‘swejo ‘sdwiys) ymoib osnjjow Jo uesdeisniy| SN
"SHN oW W1} Jajem Buljood o Aiiqe|ene
ayy Bunoaye asje Jo elB)oeq ‘paamess ‘oeble Buynoy [eaiBojoiq
Jo ymoub anisseoxe Aq pauyep st piezey 8yl |o/d| 1P| [Z1[1] ‘(oebje ‘poameas) ymoib oxe|/sanL/euLeN| €SN
SJUBWIWIOD pUB SadelIdju| uonuyap pJezeH|ggd|ing 19y piezeH| apod
[ZITiTuonesajuy / spiezey [esibojoig
“pub Jamod [elsalIs) 8y} JO UMOpPXealq au}
pue aouaJayajul onsubewonosfe Aq juswdinbs
2]U0LD3J8 PUE [e21)03J8 0} abewep pue swJojs onsubewoab
‘[zGN] uoneuejdxes ssg uojounyjew Jo Swis) Ul paulep si prezey ay | ¥/d| pP-u [81[1] ‘(Joyyeam aoeds) swuojs Jejos ‘salely Jejog|  ZGN
"3)IS UO AJIIQIS PaoNnpaJ sapnjoul 3| Isiw
Jo pieAyoyms pue ‘saull Jamod 914099 queld
8y} uo Joeduwi Jo swis) ul pauyap si piezey ayl | d/id| P-4| [oL1[1] 6oy ISIN| SN
el
(ZLN) Aeyesedss pajeasy| Jsjem ayy Buibbojo Aq 68 ‘siaiueq 991 jo jued
SI Sialiieq 991 Weaks-umop o) anp Buipool4| ay) uo Joedwi Jo swius) ul paulep si piezey ayl | d/N| I-P [o1] siolueq 99|  OSN
“Buiiwep
JOALI 1O 8yEjul Jajem Buljood ay) uo 991 |izely
‘[6vN] uoneueldxe seg| o Joedwl 8y} JO SIS} Ul paulep SI pJezey Byl | ¥/d| I-P [o1] ool izeld|  6YN
"SHN 8y Jo
Rygejiene ay) bunosyje 991 92eUNS 3214} JO 891
‘Aeyesedas pajean| Pup Aq jopno Jo axejul Jajem Buljood jo Buibbojo
aJe (OGN) sJaLueq 991 pue (syN) 991 [ized| 1o abewep 8y} Jo swis) ul pauyap si piezey ayl [ /d| |-P [o1] ©9S IO 9YE| ‘JOALI UO 801 90BUNS| 8PN
“Joumous 1o ‘sayouelene o jueld 1]
Jley mous Aneay Aq paabbiy aq Aew sayoueleay| auy uo Joedw jo swis) ul pauyap si pJezey ayl | d/n|w-s| [oL]1[1] ayoueere mousg| YN
"SIed
pue ‘seay) ‘sajod Buipjoyyeos ‘syueld Buipjoyeos ‘'Opeu.o} pue Spum
‘wniuiWnie paje|nsuiun pue pajensul yloq| ybiy wouy Buninsas slgap umojg-puim Jo sjoedw
‘sjoued Buippe|o ae apnjoul 0} sa|issiw [ealdA | ay Jo abewep ayy Aq pauyep si psezey ayl | ¥/N| pP-u [z1] (sojissiw [eulalxd) sugap UMO|Q-PUIA| 9PN
SJUSWILLIOD pUB SadeLIdju| joedwi piezey pue uoniuyap piezeH|4=z4| ing e plezeq| apod





image14.jpeg
“aneay punoJb jo jued [
ay} uo joedwi Jo suud) ui pauyep si prezey ayL|o/n| | (0L [1] aneay punoip|  ¥ON
(uononpoud
‘Juswapes punoib jo Jueid [l sefy|i0 ‘uonoesxe Jajem punoib ‘Buluiw
ay) uo joeduwi Jo Swud) Ul pauyap sI piezey ayl | 9/d| I-P [el 1] Aq apew-uew 1o [einjeu) JusWapas punoi9|  EON
"SeJnjonus
J9pN0 Jo ayejul Jajem Buijood jo Buibbojo spnjoul
(89N)| Aew s)oay3 "smoj) pnw Jo smoj s1gap Jo jueid (syuana paiabbiy.
SpJezey DJUBD|OA Ul pajeal) S| pJezey aJeye| 8y} uo joedwl Jo Swis) Ul pauljep si pJezey ayl | ¥/n| w-s [L1] Ajleonwsies Buipnjou) moj pnw ‘mojy sliged| 29N
“Kiejeledes
pajeas si (ZN) aplspue| Aq pasabbiy iweuns)
pue (£zZN) uoisois Jajemiapun “uoneydioaid
asuajul pue pabuojoid se yons ‘sasned Jsjem "apl|spue| Jayemiapun jo jueld (syuana pasabbly Alleolwusias
aAOge 0} anp aq Aew Ssaplspue| Jajemiapun | auj uo joeduwi Jo sws) ul paulep si piezey syl | ¥/n| w-s o] Buipnjour) mojy Anelb ‘apiispue) Jayemiapun LON
“Kiejeledes pajeay "SHN o 4O ANIIGE|IBAE B} Bundaye
ale (/N) saye| Jo eas ay} ul siweuns) Buionpul 19N0 Jo ayejul Jajem Buijood jo Buibbolo (syuane paisbbiy
Aq Jo (ZLN) sweans jo abexo0|q 8y} 0} anp a|qissod Buipnjout |[ep}o0. Jo aplispue| jo jueld Ll [l Ajeswwsies pue Ajjeaibojoioajaw Buipnjoul
Buipooy} Buisnes sjuswanow SSew Jo Sjoaya ay| |  ay) uo joedwl Jo swis) ul paulyap si pJezey ayl | H/n|w-s| [o1] [€] e} 3001 ‘apyspue]) Ajiqejsul adojs [eleeqng 09N
SJUBWILIOD puUB Sadepaju| joedw| piezey pue uoniuyap piezeH|4ed| ing Jod piezeH| apo)
[1TTiT spiezey |eaibojoan
"U0IS01109 [ed1BojoiqoIoiu Aq juerd
ay) 0} abewep Jo swus) ul pauyep si piezey ayl [ 9/d| |-p U0IS0.109 [e2160j0IqOIOIN|  BSN
“WES|O}} JO SappuENnD able Jo UoeNWNooe
8y Aq SHN au} Jo Aigeytene ay) Bugosye
19)N0 Jo ayejul Jayem Buijooo jo Buibbolo
1o afewep a8y Jo swus} ul pauyap s pJezey ayl [ ¥/N| -P ("o1o sseub ‘abejjo} ‘poom) wesjoj} [eaibojorg|  9SN
“S|ewwew
Bumo.ing Aq seunjonuis jo Buluiwiapun
Aq pue ‘(a01w ‘sjes) syuapos Aq pasoene saum
Jo se|qeo Jo abewep Aq pauyep st piezey oyl | ¥/n| -P| 2111 S[ewue Jayjo pue sjuspos Aq uonejsajul|  ZGN
S|eselp Aousbiawe JO exejul Jie
8y} Jo Bumd0|q sapnjoul }| "SislY U} Ul SjodsU
1o sanes| Aq swajsAs uonejjuan jo abexoolq
10 spuiq Aq axel Jie jo abexoolq o) anp jueld
auy o) abewep Jo swus} ul paulap si pJezey ayl | ¥/N| P-u [VARDY] SOABS| JO (SPJIq ‘s}oasul) swems auioglly[  9GN
SJUBLIWOD pUB SaJelIdU| joeduw piezey pue uoljuydp pJezeH|ggd| ina ‘Joy piezeH| apod





image15.jpeg
(y2ZN) Aeresedss pajees si Anpoe
uewny Aq pasned ali4 *(swios Jo Jybnoip
‘sainjesadwa} ybiy) suonipuod [ea16ojoI0s}eW

"ally Jo
seb uogsnqwod pue sauly Jayio Buniubi syieds oy
anp pJezey sepnjoul }| "seseb oIxo} pue axyows Jo

ases|al ay) 0} Bumo uonoe Jojesado pausjesiy)
Jo a1y 0} anp Jamod 8)is-}Jo Jo sso| 8y Jo jueld

aWaJXa JO }0ay8 d|qissod e s piezey ay| 0} abewep jo swusy ul paulep si plezey ayl [ d/N| -p| [o1] 2] jead Jo yuny Bujuing ‘aiypim ‘aliy3saio4|  €/N
SJUBLIWIOD puE Sadepaju| joeduw piezey pue uoluydp plezeH|ggd| Ina J9y piezeH| opod
EYTRTEICN]
‘(2414 pue ‘uoneiqi padonpul-joedw ‘SeAEM ¥I0Us
*(ZN) Ajeiesedas pajean “Joedul Joau1p) joedw ajJoajew o} anp jueld [er] (owusies
S| ||e} ayuoa)ew Aq palabbiy iweuns) Aq Buipooj4| auy o} abewep jo swiis) ul pauyep si piezey ayl | y/n|w-s| [0L] [1] UBY} S}0ay0 Jayjo sapnjoul) (e} ayuoaielN| 2N
“uoneipel [einjeu Jo jueld
8y} uo Joeduwl JO swLis) Ul pauyap si piezey 8yl | 9/d| I-P uopeiped [ednieN| LN
"S001 10 S|10S Wwoyy buidess sueyew Jo jueid
By} uo joedwl Jo WIS} Ul paulep si pJezey ayl | 9/d deas sueyieN| 0N
“Kieyeledes pajeal; o8 AJAGoe JIUEDJOA "yse Jo Jnojley se yoans euswouayd jo yued 91Juad JIUBJ|OA BU) WO} SjoWal
Aq paiabbiy (ZN) siweuns) pue (LN) sexenbypeg| sy uo joedwi jo swusy ul paulsp si piezey aul [o/n| I-p| 6] [2] [1] seale 0} Bulpusixa sjoays :splezey JlUEJIOA|  BIN
“KAROE DIUBDION
Aq payjiubi a1y 3sa10} ‘saljewoue Jajempunolb pue
lewsayoab ‘uonewlojep punolb ‘(sayoueere
BumolB, buipnjour) seseb jo asesja.l
‘Buiulyby] pue syooys Jie ‘Jew mous Agq paonpul
SPOOJ} pue sieew ‘sieye| ‘seinjiej adojs pue
‘Alojeledas|  saplispue| ‘SayoueleA. SLIGap ‘SMOJ) BAB| ‘SMOJ}
pajeas) ale (/N) Anpoe oluesjon Aq palabbiy| onsejooiAd ‘eojwnd Jo 1ide| ‘eayds) ‘yse se yons
siweuns) pue (LN) sayenbyue] “euswouayd| [elsjew onsejoolAd Jo Jnojey ‘sejnosfoid onsieq
asay) Jo Juawjeal) ajesedas sejeissadau Jo Buiyouney ‘bujuado juan oluesjon :jo jueld Ll 1] 91Uad JIUBDJOA BY}
euswouayd o1uedjon Jo Aariea abiej sy | ay) uo joedw jo swus) ul pauyap st piezey ayl | d/n| I1-p| 6] [2] [1] Jeau Bulunooo euswouayd :spiezey olUBJOA| 89N
's|I0s 9|qejsun Jo jueld
ay) uo jJoedwi Jo SWId) Ul paulep SI pJezey ay] | ¥/N| w-s 1] ("010 sAejo yoinb) sjios ajqeIsun JON
“asdejj0o
punosBiapun wouy Buginsal ssjoyyuis jo ueld [1e] (sapnes apew
aU} uo joedwi Jo swis) ul paulyep si piezey syl | d/N| I-P [e] [L]| -uew pue sulaneod [einjeu jo 8sdejjod) S|oYNUIS 9ON
“UOISOJ3 [BDILUAYD O} oNp SUJGABD pUE 'SWUESJ)S
punoJbiapun ‘sejoupjuis ‘sainssiy jo jueld [Le] (ayfey ‘syupAyue ‘wnsdAB
8y} 0} Joeduwl Jo swiis) ut pauyep st piezey 8yl | 9/d| 1P| 011 [1] ‘auojsaull]) $4001 8|gnjos Jo BuIyoss) siey|  GON
SJUBLIWOD pUE SadelIdju| joeduw| piezey pue uoluldp pIezeH|ggd| ina ‘Jod piezeH| apod





image16.jpeg
"WNWIUIW B SB PaJopIsuod aq pinoys

*Ruanoe Aseyjiw wouy Bugnsal jued

uonoe Aseyjiw Aq paonpul i1y pue uoisojdx3 0} abewep Jo swis) ul paulep si piezey 8yl [ 9/d| |-P saninoe AN 9N
"SOOUE)JSQNS SAJOBOIPE] JO SAISO1I0D ‘OXO}
‘JuexAydse ‘sjqewiweyy ‘anisojdxs Jo ases|al (seouejsgns
ay) 0} Bumo uopoe Jojesado pausjeauy Jo jueld SA[JOBOIPE. 10 SAISOLI0D ‘OXO0} ‘JueXAydse
ay) o} abewep o) pes| Jey) sanljioe} AJejjiu wo.y ‘alqewiwey) ‘anisojdxa) asesjes [eouayd
saseajal Jo Joedwi ay) Aq paulyep si pJezey ayy | ¥/N| P-y [8] :(Asesodws) pue jusuewlad) sanijioe) Ay SN
“(¥2n) Annoe jeaibojouyosy/uewny
0} anp piezey aily Y} YyM pajeas) S| saljioe) ‘so|issiw 1o ‘(jaudeuys) uonessush
Aeyiw woly au4 “(GW) Aleyesedas pajeas a|posfold ‘uoisojdxa se yons sanijioe} Aeyjiw a1) pue sa|issiw ‘sa|osfoid ‘uoisojdxa
aJe sap||Ioe} AJE}|i WOy Sesesjal [edlway) | ul sjusplooe Joedwi auyy Aq paulsp si pJezey ayl | ¥/n| w-s 8] :(Asesodwisy pue jusuewlad) sanijioe) AN PN
[g syuapiooe Kieynn
“uawdinbe Bunejos ABieus ybly Woly Sa)ISsiu
30 Joedwi ay) Jo swus} ul paulep si plezey ayy | d/N|w-s| [01] 8] yawdinba Bupejos ABisua ybiy wouy sajissiy 3]
*Alejesedas pajeas ale (yLI\) syuaplooe aujadid 'S9OUBJSONS SAOBOIPE] 1O SAISO1I0D
10 (ZLIN/) Suepiooe uopeodsuel wodj Buninsas| ‘oxo) ‘uexydse ‘sjqewwey) ‘anisojdxe Jo asesjal
spJezeH "(seni1oe} Jesjonu Jayjo ‘Jodap abelojs| ay} o) Bumo uonoe Jojesado pausiealyy Jo yueid (seoue)sgns aAjoeoIpes
‘ueid [eaiwayd ‘Asaulal |10) sapijioe) abelojs| ey} o} abewep o} pes| jey) syueld [elasnpul Woly 10 9AIS0110D ‘OIX0) ‘JuexAydse ‘s|qewwe)y
[Ny 10 [EOILAYD 10} JUBASJSL JSOW S| pJezey siy| | sasesjal Jo Joedwi ay) Aq paulep si prezey ayl | ¥/n| pP-u| [rL] [0L]] ‘enisojdxe) esesjal [eoruayd Juspiode Ansnpu| N
(72N Kieyeledes pajeas *Sa|Issiw Jo Joedwii
S| JUapIooe [eLsnpul o} anp aul4 “Ajlsjeledss Jo Joedwi aunssaud 0} anp aq Aew abewep
pajeas ale (gLN) sjuapiooe auadid pue (| LIN) ay| uonoe Jojesado pausjealy Jo Jamod
uoneuodsue.) Y)m Uofosuuod Ul suoisojdx3| als-jo Jo sso| ‘ueid sy o} abewep o) spes| jey}
*(seni10ey Jesjonu Jayjo ‘jodap abelojs| seseb Jo spinby ‘saouelsgns pijos jo (uoneuciep
ueid [eolwayod ‘Aisuyal |10) sapijioe) abeiojs|  Jo uoneiBbeyap) suoisojdxe woly Bupnsal yued 1]
[Ny 10 [EOILBYD 10} JUBASJDL JSOW S| pJezey siy| | auy o} abewep Jo swus) ul paulsp st prezey ayl | y/n|w-s|  [g] [2] uoisojdxa :Juspiooe Ansnpu| LN
SJUSLUWIOD puE SadepIaju| joedw piezey pue uoiuyap pJezeH|ggd| Ina ‘Jod piezeH| apod

Sjuapidoe Axysnpu|





image17.jpeg
'seoue)sqns pspodsuey) jo

sabeyes| Jo s|jids ‘syuapiooe uoepodsuel) wouy
ajeulblio Aew sasesjay ‘uopoe Jojelado pue
swajsAs pajejes Aajes Bunredwi so buibewep
‘Aleussyul pue Ajeusaxe yoq jueid au Joaye jeuyy
SjuapIooe uonelodsues JaAl Jo axe| ‘Bas 0} anp

(S9oUBISqNS BAROEOIPE JO BAISOLI0D

10 sjuaplooe uopepodsues; punolf Jsye sases|al 1] [o1] ‘oix0} ‘uexAydse ‘sjqewwe}) ‘anisojdxa)
[EDIWAYD JO S}0aY4e ay} Aq pauyap si piezey ayl [ ¥/n| p-y [8] 2] aseajal [eolwayd Juaplode uopepodsuel) | ZLIN
([2ZVN) Aereledss pejeas; eie| sejissiw wodj joedwi Jo joedwi ainsseid o} enp
osesjel [BOILBYD B WO S)oaye oo “Ajejeledes| aq Aew sbeweq ‘sjuspiooe uogepodsuel) JoAl
pajeay ale (gLI\) wapiooe auadid Jo (LN 10 9¥e| ‘eas 0} anp 0 Sjusaplode uopepodsues
‘GLIN) Uselo Jjeudlie o} anp spiezeH ‘(asneo punoJb Jaye uoisojdxs woly bupinsal jueid 1]
awd juasayip) spiezey Jayjo jo aouanbasuo)| ayj o} abewep jo swus) ul pauyap s pJezey ayl | ¥/n|w-s| [oL] [8] uoisojdxa :Juaplooe uopepodsuel)| L LN
“CUN TLIN) Aeyesedes
pajeay a.e splezey asay] ‘(seseb oxo}
Jo asesjau Jo Buibbojo axejur ‘uopnjod ‘uoisojdxa)
SjuapIooe LIodSUBL) )M UOJO8UUOD Ul SaSEs|al peou ‘suobem pue sutes Aemjiel Jo Joeduwi
10 s2ouanbasuo JaA02 Jou Se0p plezey sy 1084IPp 8} JO SWJS) Ul paulep sI piezey ay] | ¥/n | w-s [8] 10edwW 103.1p ;JuspIooe UoRelodsues punoi |  OLA
“Koeded abueyoxs jeay S} pue
‘19)em Bu1jood jo Ayjenb o Ajjiqejieae ay 10a)e
PINO2 Y2Iym ‘SpINj} SAISOLI09 JO s|jids |10 se yons
‘diys e wouy Jsjem auyj ojul pases|al sapndul
Aq sainjonys SHN pue seyejul Jsjem jo Buibbojo sases|al
10 abewep jo swJs} ul paulyep si piezey ayl | y/n| I-p [8] 2] (snoaseB-uou) pinjy Jo pijos ;Juspiooe diys 6N
“(LUN "6IN) Aieieredas
pajeay) a.e splezey asay] ‘(seseb oxo}
Jo aseaja Jo BuiBBojo axejul ‘uonnjiod ‘uoisojdxa)|  "oje ‘sjau Buysly ‘suoojuod ‘sdiys Yym uoisijod
JuapIooe diys B UJIM UO[OBUUOD Ul saseajal| Aq saimonas SHN pue sayejul Jajem jo Buibbojo 1] (39u Buysy ‘uooyuod ‘diys) syusuodwod
0 s29UaNbasU0D Jan0D Jou SA0p plezey ay| Jo abewep Jo swa} Ul paulep si pJezey ay| | ¥/n| y-w [8] [2]|>uis 188y SjewnN pue ayejul JSJEMm U)IM SUOISIIOD 8N
(LUN "6IN) Aieieledas
pajeay) a.e splezey asay] ‘(seseb oxo}
Jo ases|al Jo Buibbojo axejul ‘uopnjjod ‘uoisojdxa)
JuapIooe diys B Yjim UO[OBUUOD Ul Sasesjel Jo
$90UaNbasu0d Jan09 Jou saop plezey auyl “(8N)
Agyeedss pajeas; aie SHN 8y Jo sjusuodwod 1ys e Jo Joedw 1]
pUB SaINJONJIS dYejul JJem UJIM SUOISIj0D J081Ip 9 JO swId) ul paulep si psezey ayl | ¥/n|w-s| [0l [8] joedwi joau1p Juapiooe diys IN

sjuapiode uonejsodsuel]





image18.jpeg
“OABM YO0US
10 ‘uopelqia paonpul ‘poedwi Joaa1p Aq pasneos aq
ueo abeweq yoedwi ayijejes woJy Bupginsau yuerd

2y} 0} abeuuep Jo swus) Ul paulap S| piezey ayL | ¥/n| w-s [ yselo syiles|  LLIN
‘uonelqiA psjonpul pqe
*Aseyijiw Jo sjeand ‘e1oJawwod aq|‘(91xo}) axjows ‘(auisouay) auly ‘sajissiw ‘uoisojdxe
Aew Yyeuolie ay] ‘syeldlie Jo SONSLIS}OEIRYD pUB “yoedwi j0au1p Aq pasned Aq ued abeweq
sadA} pue ‘siopl102 D1l Jie Jo SonSlIsjoeIeyd 'sayseud o) Buipes| syybiyy [ewuouge Aq jued 1] (jn1o pue Aleyjiw) sauoz
‘sajouanbauy Jybiyy uo spuadap piezey ay] | a8y 0} abewep Jo sws} ul pauyap si pJezey ay| | ¥/N| w-s [8] [2] b1} pue SIOpLI0D Oljelie ysed Yesouy| 9L
“UoeIqI pajonpul pue
*Aseyijiw Jo ajeald ‘e191awwo9 | ‘(oxo)) axows ‘(auisolsy) auly ‘sajissiw ‘uolsojdxa
aq Aew JjeJolie ay| "syeIoIle JO SONSLSJORIBYD ‘Joedwi joa1ip Aq pasneo Aq ueo abeweq
pue sadA} pue ‘sopsiejoeieyd Aemund ‘sayseud o) Buipes| syybiy [ewuouge Aq jued 1]
‘sajouanbauy Jybiy uo spuadap piezey ay) | a8y 0} abewep Jo sws} ul paulyap si pJezey ay| | ¥/N| w-s [8] [2] auoz Jodite :yseio yesouy| GLN
[2] syueprooe yeroay
‘uopoe Jojesado pue swajsAs pajepl Aajes
Buniedw Jo Buibewep ‘Ajleussiul pue Ajeussxa
yjoq jueld ayy 10aye Jey) (suoness buidwnd
(1IN) Aeyesedss pajeas Buipnjour) sjuspiooe suledid Jaye sases|al
ale syuaplooe auledid wouy sjoays uoisojdx3 | [esiwayd Jo syoaya au) Aq pauyap si piezey ayl | d/n| p-u| [oL] [8] asegjal [ealayd :Juaplode auledid ayis-O| LN
"S|ISSIW
30 j0edwi Jo Joedwi ainssaid o) anp aq Aew
abewep ay] -a)is ay) apisino (suopejs buidwnd
Buipnjour) yuapiooe auladid e Jaye (uoneuosp
(7LIN) Ajeyesedas Jo uonelbeyyap) suoisojdxa woly Bunnsa jueid
pajeay) ale ases|a. [BoIWLAYD WOy S}0ayT| oy o) abewep Jo swus) ul paulep si plezey aul | d/n|w-s| [01][8] aly ‘uoisojdxa Juapiooe auyadid ays-Ho| LN

ToiTT8T syuapiooe aujedig





image19.jpeg
"SOIARO. BWi
901 0 JUSPIOO. [BLISNPUI WOIY YNSaI Aew il

“all} Jo seb uopsnquiod

pue ayows ‘sauly Jayjo Bugiub syueds

0} anp pJezey sapnjoul }| "eale ueqn Ui i1} 1o
‘a11) puejsselb Jo pue|p|im ‘S8.10) padnpul-uewny
wouy Bugnsal Jjamod as}is-}Jo Jo sso Jo jued

ay) 0} abewep Jo swis) ul paulep si piezey ay].

dn

[e1] [o]

Annoe [eaibojouydsy/uewny o} ynsal se all4

VN

*(GLN) Sjuana [ednjeu Aq pasned (ainjie} wep)
S3INJONLS [0JUOD Jajem Jo ainjie) Aq pasned
paezey pooyy Aq padojanua aq Aew piezey ay|

'S9INJONLS [0JUOD JSjeM Jo Juawabeuew

-ssiw Jo uonounyew ‘abewep paonpul-uewny Aq
pasneo sanem Jajem pue Jayem [aas] ybiy Aq jued
ay) 0} abewep Jo swia) Ul paulap si piezey ay].

AN

p-y

lot]

wep Jo sjebisjem
10 juswaBeuew-ssiw Jo uogounyew :buipooj4

€N

"swajqoJd Buipunolb
pue sjusuodwod punolb [ejew punoiBispun
1O UOIS01102 Aq paulap si pJezey syl

dan

y-w

[l

(s@o1nos
a)is-}j0) punoJb ojul Jus.nd Appa abejon-ybiH

{44}

‘sieabyoyms oLyo9|e

abeyjor-ybiy Jo uopeanoe sy} 0} JO ‘SwajsAs
auoydaja} ajIqow pue ‘olpel ‘Jepel 0} sjgeinqLye
as0U} aJe spjal} Yyans Jo ssjdwexs ulew ay|

‘uopejuawnsul 1o juawdinba
pajejes Alajes o) abewep 1o uj uojounyew asned
pIN02 jey} aouequnsip osubew oipels pue ‘spigly

[ea1509]9 Jo onaubew paonpul-uewny Jo jueid
U} uo Joedwi Jo SWid) Ul paulyap si piezey ay|

dan

y-w

[rL] oLl
[8] 2]

$90IN0S 8)IS-}JO WOJ} 82UBGINISIP JO doUBIBHSUI
Kouanbaujoipel ‘@oualapsiul onaubewonos|y

LN

‘soseajel [BOIUaYD
10 JSNP SE YONs SJUBUILEJUOD [eLyshpul Aq
Jeabyoyms Joopino ui abeyon ybiy jo uonejnsul
2y} Jo joedwi ey} Aq pauyep si piezey 8yl

AN

sau|| Jamod pue Jeabyoyms Joopino ul aBejoA;
yBiy Jo UoREINSUI JO UOHEUILEIOD [eL)SNpU|

)]

“sebIns ebejon

0} Buipes| souequnisip pub [eulaXa sapnjoul

}| ")S By} SPISINO WoJ} SpIeAyoyms pue pub
ay} uo uopendiuew wouy Buiwod seoueginisip
1o joedwi ay} Aq paulep si pJezey ay|

dan

pub Jamod 8yis-}jo 8y} Jo

qels

6L

"S9OUE)SONS SAISO1I0D IO
2IX0} ‘Jueixydse ‘sjqewwey} ‘Onisojdxa Jo asesjal
ay} Jo sayddns puno.biapun jo yoealiq auj 0}
pes| Aew yoiym punoibiapun paung buidid pue
Buiges uo yiom aapongsap Buipnjoul eale gy
aU} SPISINO 3}JOM UORONJSUOD UOHEAEIXS JO jueld
3y} uo joedwl Jo SIS} Ul pauljep si pJezey ayL

d/d

[eL] [04]

IOM UORONJSUOD PUE UOHBABIXT

8IN

Splezey [euiajxa apew-ueur JayiQ





image20.jpeg
Seismotectonic hazards
Vibratory ground motion
Induced vibratory ground motion
Fault capability

Liquefaction

Dynamic compaction

Ground displacement

Flooding and hydrological hazards
Tsunami

Flash flood

Floods from snow melt

Flooding by water routed to the site
High ground water

Obstruction of a river channel
Canging river channel

Waves in inland waters

Water containment failure

Seiche

Bore

Sea: high tide, spring tide
Wind generated waves
Sea: storm surge

Sea: man-made structures

Corrosion from salt water
Coastal erosion

Underwater debris

10

No. of correlated hazards

15

20

25

30

35

40

45




image21.jpeg
Meteorological events
Precipitation, snow pack

High air temperature
Low air temperature
High ground temperature
Low ground temperature
High cooling water temperature
Low cooling water temperature
High humidity

Low humidity

Extremes of air pressure
Drought

Low ground water

Low seawater level

Icing

White frost

Hail

Permafrost

Recurring soil frost
Lightning

High wind

Tornado

Waterspout

Snowstorm

Sandstorm

Saltspray

Wind blown debris
Snow avalanche
Surface ice

Frazil ice

Ice barriers

Mist, freezing fog

Solar flares

No. of correlated hazards

o
e}

10 15 20

“V‘H”WI‘I””'WW"

25

30

35

40

45




image22.jpeg
External man-made hazards
Industry: explosion

Industry: chemical release
Missiles from rotating equipment
Military: explosion, projectiles
Military: chemical release

Military actvities

Ship impact

Collisions with water intake / UHS
Ship: solid or fluid releases
Ground transportation: direct impact
Transportation: explosion
Transportation: chemical release
Pipeline: explosion, fire

Pipeline: chemical release
Aircraft crash: airport zone
Aircraft crash: airtraffic

Satellite crash

Excavation and construction work
Stability of power grid
Contamination of switchgear
Electromagnetic interference
High-voltage eddy current
Flooding: miss-management of dam
Fire: human/technological activity

No. of correlated hazards
15 20 25 30

(=}
e}
=
S}
w
@
IS
o

i

45




image23.jpeg
[ASAMPSA_E

o
53
N3
o
N5
I3
N8
o
o
T
N2
N
Nia
NS
Nie
T
Wi
o
N20
]
N2z
N2
N2t
oS
Nosa
oo
Nora
oo
[N28a
Nos
Nosa
2%
Nao
pE
N32.
S
N
N35
N
N37
N
[ES
N
AT
N2
N43
Nz
S
s
N47
N
N4g
S
]
(53
N53
N
NG
NES
N57
NED
NS
e
et
N62.
NG
Nea
e
NG
Ner
NE8
e
T
s
O
2
W
M4
WS
15
W
i
o
Wit
e
i
Wi
i
T
Wi
Wi
i
Wiz
M21
[F3
Vo

D21.2

External Hazard
Correlation Chart

ing equipment

K. Decker & H. Brinkman

Tnfestation

fand waters

é
3

A
H
H
H
H
E
H

Trost, rime.
ite crasn
ity of power grid

2014-12-15

aterspout
[Srowstorm

[Flooding: miss management of dam | M23

[Ground transportation drect impact | M10
[Fire humanfechnological activity

[Transportation: explosion

[Fiooding and hydrological hazards

[Tsunam:
[Fiooding by water routed to the site

induced vibratory ground motion
[Figh ground veater

[Faul capabilty

[iquefaction
[Excavation and construction work

[Figh cooling water temperature
[Cow cooling water temperature.
[Sta

[Figh hurmicity
[Cow humidty

[Sea man-made structures
[External man-made hazards.
industry: explosion
[Transportation: chemical release
[Pipeiine. explosion. fire
[Contamination of switchgear
[Electromagneti interference
[Figh-voltage eddy current

[Corrosion from sait water

[Coastal erosion
[Mitary_explosion, projecties

industry: chermical release
[Miltary_chemical release
[Miltary actvities

[Pipeline- chemical release
[Rircraft crash_airport zone
[Aircratt crash airratic
[Sa:

[Crustacean/moliusk growth
[Missiles from ro:

[Obstruction of a river channel
[Fish. ellyfisn

[Canging river channel

[Waves in
[Figh ground temperature

[Cow ground temperature
[Marine/riverfiake grovih
[Microbiological corrosion
[Nearby volcaric hazards
[Remote volcanic hazards
[Methane seap

[Geological

[Airborne swarms, leaves

[Extremes of ar pressure
irfestation

[Sea: high tide. spring tice
[Prought

[Wind generated waves

[Water containment failure
[Sea storm surge

[Seiche

[Bore

[Vibratory ground motion
[Bynamic compaction
[Ground displacement
[Fioods from snow melt
[Meteorological events
[Preciptation, snow pack
[Figh air temperature
[Cow arr temperature
[Debris flow, mud flow
[Ground settiement

[Onderwater landsice
[Ground heave

H
H
g
H

[Cow seawater level
eing

[

[Recurring sof frost
[Cightning
[Fighwind

[Wind biown debris
[Snow avalanche
[Surface ice

[Fow ground water
[Formado

[Onderwater debris
[Biological fistsam
[Stope nstabilty
[Natural radiation

Meteorte fal
[Forest fire
[Wiidfre

[Fiash flood
[Permafrost
[Sandstorm
[Saitspray

ce barmers.
Mist. fog

[Solar flares
[Blological
[Karst, leeching
[Sinkholes
[Onstabie sof

[Ship <ol

[Seismotectonic hazards

N1_[Vibratory ground motion

N2 induced vibratory ground motior
N3_[Fault capabilty
N4_|Liquefaction

N6_[Dynami compaction
N6_[Ground Gisplacement

[Flooding and hydrological hazards
N7_[Tsunami

N8 [Fiash flaod

N9 _[Floods from srow melt

W10 [Fooding by water routed o e ste
N11_[Figh ground water
N12_[Obstruction of a rver charnel

N3 [Canging rver channel

N4 [Waves in inland waters

N5 [Water contaiment failure

N6 [Seiche

N7 [Bore

18 [Sea’ Figh tide, spring tide iz
19 [Wind generated waves

N0 [Sea: storm surge |
Mo [Sea’ man made Struciures

N2 [Corrosion from sait water

23 [Coastal erosion

W24 [Underwater debris
[Weteorological events

N25 [Preciptation, snow pack

26 [Figh air temperature

26 [Low ar temperature

N27a [High ground temperature

275 [Low ground temperature

N28a [Figh cooling water termperature
28 [Low cooling water termperature
25 [Figh humidiy

255 [Low humiaty

N30 [Exiremes of air pressure BT
N51_[Drought

N2 [Low ground water
33 [Low seawater fevel
54 [loing

NG5 [White frost rime
S [l |
N57_[Permatrost

35_[Recuring sol rost
59 [Lightning

N0 [Figh wind

WAt [Tomado

N2 [Waterspout

N3 [Srowstorm

a4 [Sandstorm |
a5 [Saltspray

Na5_[Wind biown debris

Na7_[Snow avalanche

N5 [Surace foe

9 [Frazi ioe

50 e barmers

6T [Wist, fog

52 [Solar fares

[Biological infestation
N63_[Marne/nverfake growth
W64 [Crustacearimolusk growth
NE5 [Fish, eliyfsh

66 [Arborne swarms, leaves
W67 Ifestation

58 [Biological fotsam

59 [Wicrobiologeal corrosion

Geological

60 [Siope instabity

W61 [Underwater landside
62 [Debris low, mud flow

NG5 [Ground setfemert | &

i
H

-

KKK

64 [Ground heave

NG5 [Karst, leeching
66 _[Sinknoles

N67_[Unstable sols

68 [Nearby volcanic hazards

69 [Remote voloanic hazards

70 [Viethane seap.
N71_[Natural radiation

N7Z [Veteorie fal

[Forest fire
N75 [Widie |
External man-mads hazards

W1 Jincusty explosion

W2 [industy. chercal rlease

V5 |Wissies from roteting equpmert
d_[Wiltary explosion, proecies
W5 [Witarychermica iease

Vo {Witar actvires

W7 [Shpmpect

W6 [Collsors winweer e TUFS
W9 [Srip-soid or ud eleases |
V70 [Ground ranspartaton: drectimpact

W17 [T ransporation explosion

W12 [Trarsporation cherrial iease
W75 {Pipeline explosion fre

RRRKK

W14_[Pipeline: chemical release

M15_|Arcrat crash- airport zone
M16_[Aircraft crash-aitraffic
M17_[Satellte crash

78 _|Excavation and construction work
WM10_[Stabilfy of pover gia

20 _[Cortamination of switchgear

W21 _[Electiomagnetic interference
M22_|High-voltage eddy current

W23 _[Flooding” miss-management of Gam
M24_[Fire: humanhechnological activity





image1.jpeg
EURATOM





image2.png
SEVENTH FRAMEWORK
PROGRAMME




image3.jpeg
i




image4.jpeg




