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1.1 Background

Barnson Pty Ltd has been engaged by BayWa r.e. Projects Australia Pty Ltd to undertake a
Geotechnical Investigation and Soil Quality Assessment in support of a Development Application
for a proposed solar power generation facility, to be located at a undeveloped piece of
agricultural land, north west of the town of Nyngan, NSW. Figure 1.1 presents a map of the area
with the subject site indicated relative to nearby towns and main roads.

Site work for the Geotechnical Investigation and Soil Quality Assessment was undertaken on 26
March 2020 and involved the excavation of six auger holes across the 92 hectare site earmarked
for the development. Samples of soil collected from the 6 auger holes were submitted to an
accredited laboratory for chemical analysis. The results of this analysis will serve as input to the
Soil Quality Assessment.

The purpose of the Geotechnical Assessment is to investigate the geological composition and
geotechnical properties of the underlaying soils. The findings of this assessment are recorded in
a separate Geotechnical Investigation Report (Barnson 2020).

1.2 Objectives

The main objective of the Soil Quality Assessment is to determine the potential for soil erosion
and dryland salinity at the subject site. In addition, the report will document the results from the
chemical analysis of the site soil samples and interpret the results in relation to the quality and
agricultural potential of the soils.
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2.0 BACKGROUND INFORMATION

2.1 Site Description

Figure 1.1 shows that the subject site is a 92 hectare portion of agricultural land, located
approximately 16 km north west of the regional town of Nyngan, NSW. The site is currently used
for grazing and vegetation over the surface of the site is sparse. Figure 2.1 show the surface of
the site. Remnant furrows confirm past use of the site for dryland cropping.

Figure 2.1 —Surface of the subject site.

2.2 Soil Profile

The subject site lies on the border of two geological regions, namely the Great Artesian Basin and
the Lachlan Fold Belt. The Great Artesian Basin spans 22% of Australia (1.7 million square
kilometres), covering a large area of Queensland and also including parts of NSW, South Australia
and the Northern Territory. The Lachlan Fold Belt is located across NSW and Victoria and is
characterised by deformed, Palaeozoic deep and shallow marine sedimentary rocks, cherts and
mafic volcanic rocks. Soil at the subject site is mapped as the Summervale soil landscape. The
Summervale landscape is part of the colluvial slopes and plains and flow lines associated with the
Girilambone Beds to the northwest of Nyngan (DECC 2006).
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Information from the NSW Soil and Land information system (OEH 2016) indicates the soil type
where the subject site is located as Brown Chromosoil and describes it as fragile and medium
textured with low organic matter content.

Figure 2.2 presents mapped soil type data from the NSW Soil and Land information system,
indicating the location of the subject site and the extent of the Chromosoil soil type.

Calcarosols

Chromosols
[} Dermosols
[l Ferrosols

Hydrosols
Kandosols
Kurosols

E REE Kurosols, Natric

871

Nyngan

Figure 2.2 —Soil type at the subject site.
Source: NSW Office of Environment & Heritage — Soil and land information (OEH 2016)

A soil profile report from the NSW Soil and Land information system (OEH 2016) indicates the
texture of surface soils (surface to 0.5m) in the area as silty loam to sandy clay-loam, while sub
soil (>0.5m) is described as medium to heavy clay. This profile is confirmed by the logs presented
in the Geotechnical Investigation Report (Barnson 2020), which indicate brown sandy silt at
surface underlain by clay. Figure 2.4 shows the sequence of material extracted from one of the
auger holes drilled at the subject site. The heaps of soil go from surface (Om) on the left to
approximately 2m below surface on the right.



Figure 2.3 —Soil profile.

In spite of recent rain in the area, the surface and subsurface soils are largely dry with only slight
moisture present at depth (>1.5m).

2.3 Soil Sampling

Based on the published information available for the area, the surface soil and subsoil profiles are
expected to be homologous over the subject site. The locations where the geotechnical test bores
and soil samples were collected, was therefore selected simply to cover as much of the subject
site as possible as different areas are not expected to exhibit different soil characteristics. Figure
2.4 present a map indicating the approximate locations where samples were collected.

The soil samples used in the soil quality assessment were collected from the 6 locations identified
for the geotechnical test bores (see Figure 2.4). Table 2.1 present a list of the samples collected

from each location.

Table 2.1 — Surface soil and sub-soil samples collected from the subject site.

Soil Layer Location and Assigned Sample Number

1 2 3 4 5 6
Surface soil BAN-01-1 BAN-02-1 BAN-03-1 BAN-04-1 BAN-05-1 BAN-06-1
(0-200mm)
Surface soil BAN-01-2 BAN-02-2 BAN-03-2 BAN-04-2 BAN-05-2 BAN-06-2
(200-400mm)
Sub-soil BAN-01-3 BAN-02-3 BAN-03-3 BAN-04-3 BAN-05-3 BAN-06-3
(>400mm)

As indicated earlier, the surface soil layer is approximately 400mm thick across the site. Two
samples of surface soil were collected at each site from the layer 0 to 200mm and 200mm to
400mm, respectively. Sub surface soil samples were collected to represent the clay material from
below 400mm deep. The samples of soil were submitted to the Australian Laboratory Services
(ALS) laboratory for chemical analysis. ALS combined the two surface soil samples collected at
each location to create six representative composite samples of surface soil for analysis.
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Figure 2.4 — Geotechnical sample collection sites.



barnson

3.1 Introduction

This section aims to identify potential agricultural viability as well as the risks of degradation
associated with the subject site, according to characteristics of the site and the soils (texture,
structure, erosion, salinity, dispersivity, acidity, fertility etc). From this information a scientific
assessment is made of the potential issues and the future agricultural potential of the site.

3.2 Erosion Potential

Soil erosion is a complex issue with many related factors. Climate, slope, soils, vegetation cover
and land management are all factors that influence soil erosion and the interaction between
these factors is what determines erosion risk.

Numerical models are used to integrate the different influencing factors and predict soil erosion
rates under different resource and land-use conditions. Several models and methods are available
but the most widely used in soil science and soil conservation planning are empirical erosion
prediction models such as the Revised Universal Soil Loss Equation (RUSLE). The RUSTLE model
was adopted in this study for the assessment of soil erosion risk.

The RUSTLE model considers six parameters including:

e soil erodibility;

e rainfall-runoff erosivity;

e slope length factor;

e slope steepness;

e |and cover and management; and
e conservation practices.

Two of the parameters in the RUSTLE model relate to the slope of the land. In the case of the
subject site, the slope is very low as the area is practically flat. Figure 3.1 present the topography
of the site and its surrounding area.



A ZAN
bdarnson

DESIGN.PLAN.MANAGE

Subject Site

.'. L

Figure 3.1 — Subject site topography.

The coloured areas on the map represent different elevation above mean sea level. At the site
thereis noclear increase or decrease in elevation noted in any direction, with small areas showing
differences in elevation of between 1m and 4m. This small difference in elevation is at the very
limit of the remote measurement technique that is used to compile the elevation map and
therefore indicates land with a slope of less than 1° in any direction. A slope of more than 1.2°is
required to have overland stormwater runoff enough to create conditions of significant surface
soil erosion.

The soil erodibility is the susceptibility of soil particles to detachment and transport by rainfall
and runoff. This factor is characteristic of a particular soil texture and is determined by assuming
an arbitrarily selected slope length of 22.13 m and slope steepness of 1.2°. The average soil loss
for a clay loam soil under cultivated, continuous fallow, conditions and with low organic matter
content is estimated at 0.74 tonnes/hectare.

The NSW Soil and Land information system (OEH 2016) publishes soil erosion rates for the Nyngan
area. The estimated soil erosion rates are determined using the RUSTLE model and values are
presented for erosion of bare soil as well as soil with a vegetation cover. Figure 3.2 and Figure 3.3
show the mapped soil erosion rates for the two conditions. At the subject site (indicated in both
Figures) the erosion rate for bare soil is estimated at 20 to 50 tons/hectare per year, while the
rate for covered soil is 0.2 to 0.5 tons/hectare per year.

20/01/2020
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Subject Site

B <20 thalyr

B 20 - <50 thalyr

[ 50 - <200 thalyr
200 - <500 thalyr
500 - <1000 thalyr

[l 1000 - <2000 thalyr

I 2000 - <3000 thalyr

Figure 3.2 — Bare soil erosion rate.
Source: NSW Office of Environment & Heritage — Soil and land information (OEH 2016)

20/01/2020 ‘
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Subject Site

Il <0.2thalyr
Il 0.2-<0.5thalyr
I 0.5-<2 thalyr
2 - <5 thalyr
5- <10 thalyr
B 10 - <20 thalyr
B 20 - <50 thalyr

Figure 3.3 — Vegetation covered soil erosion rate.
Source: NSW Office of Environment & Heritage — Soil and land information (OEH 2016)

Considering the high erodibility of the sandy clay-loam surface soil type present at the site, the
soil erosion rates estimated for the subject site are relatively low. This is likely attributable to the
land being mostly flat, thereby avoiding high velocity rainwater runoff. Although there is some
debate as to what can be considered a low soil erosion rate, a value of 6 tons/hectare per year is
generally accepted as tolerable.

The values estimated for the subject site indicate that under bare soil conditions, soil erosion
potential is unacceptable. However, with vegetation cover the rate of soil erosion can be reduced
by a factor of 100 to well below tolerable rates.

3.3 Dryland Salinity

Dryland salinity (salinity on non-irrigated land) is defined as salinity at or near the soil surface
causing reduced plant growth, reduced water quality and damage to infrastructure. Dryland
salinity is usually the result of three broad processes, namely:

e groundwater recharge (or deep drainage);
e groundwater movement, and;
e groundwater discharge.

20/01/2020 ‘
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Often it results from replacing deep-rooted native vegetation with shallower-rooted crops and
pastures, which take up less water. Unused rainwater leaks into the ground causing groundwater
to rise and dissolve salts stored deep in the soil.

Soil salinity at the subject site was assessed by determining the amount of salt present in samples
of the surface soil and sub-soil collected from the site. The concentration of salt in the soil is
determined by measurement of the electrical conductivity (EC) of a saturated paste of soil in
water. Table 3.1 present a summary of the measured values in both surface and sub-soil samples.
A copy of the analytical results are attached as Appendix A.

Table 3.1 - Electrical conductivity measured in soil samples from the subject site.

Electrical Conductivity of Saturated Extract (ECe)

dS/m
Soil Layer 1 2 3 4 5 6
Surface soil 0.38 0.48 0.33 0.41 0.32 0.5
Sub-soil 0.78 0.64 0.62 0.62 0.68 0.83

Soils are classified as saline when the measured ECe value is greater than 2 dS/m. The results for
both surface and sub-soils at the subject site indicate that the soils are non-saline.

A property closely related to soil salinity is soil sodicity. Sodic soils have excess sodium attached
to clay particles, while saline soils have excess sodium salts dissolved in water in the soil. Many
soils can be sodic without being saline, however, most saline soils are sodic. The problems
associated with sodic soils occur because these soils disperse when wetted. The free salts in saline
soil help to preserve soil structure in a sodic soil, but if the site is dried out and the salts are
washed away, a strongly sodic soil will result.

The exchangeable sodium percentage (ESP) measures the proportion of cation exchange sites
occupied by sodium. Soils are considered sodic when the ESP is greater than 6%, and highly sodic
when the ESP is greater than 15%. Results of the six surface soil samples and three sub-soil
samples analysed for ESP indicate levels between 0.2 and 1.8% for surface soil and between 2
and 3.2% for sub-soil (see Appendix A). The soils at the subject site are therefore non-sodic.

3.4 Chemical Properties of Soil

3.4.1 Measured Parameters

Physical and chemical properties of the soil determined during the site inspection and from the
collected soil samples include soil infiltration rate, phosphorous buffering index, soil pH and the
ratio of calcium and magnesium concentration in the soil. These parameters all influence the
capability of the soil to sustain crops.

Table 3.2 presents a summary of the parameters measured in selected samples of surface soil
collected from the subject site. Only the surface soil was analysed as it is the soil horizon relevant
to the agricultural use of the land. The sections that follow present discussions of the different
parameters.

11
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3.4.2 Soil pH and Buffering

Parameters such as the exchange acidity and exchangeable aluminium is only measured by the
laboratory if the soil pH is below 6. The pH of a soil is the measurement of the concentration of
hydrogen ions in a mixture of soil and water. The greater the concentration of hydrogen ions in
the soil water solution, the lower the pH. In return, the lower the pH value, the greater the acidity
of the soil will be. Soil pH is an important soil property, because it affects the chemical, biological,
and physical processes of the soil and controls the availability of the essential nutrients. In general
a soil pH between 5.4 and 7.0 is acceptable for plant growth.

The concentration of hydrogen ions in the soil solution is directly proportional to, and in
equilibrium with, the exchangeable acidity retained on the soil’s cation exchange complex. This
pool of exchangeable acidity refers to the amount of acid cations, aluminium and hydrogen,
occupied on the cation exchange complex and represents the buffering capacity of the soil. In the
case of the subject site, the extractable acidity and aluminium (see Table 3.2) is very low (<1)
indicating low buffering capacity.

Aluminium toxicity can occur in soils that have large amounts of aluminium containing minerals,
such as clays. In such soils, aluminium can dissolve into the soil solution as the soil pH drops below
5.4. In contrast, aluminium solubility decreases dramatically as the soil pH increases above 5.4.
As a result, proper management of soil pH can prevent problems associated with aluminium
toxicity.

Low pH soil is managed through the addition of lime. The optimal pH range for most plants is
above 6.0. To avoid aluminium and manganese toxicity problems, a soil should be limed if the pH
is less than 5.4. However, when the cation exchange complex of a soil is high but has a low base
saturation, the soil becomes more resistant to pH changes. As a result, it will require larger
additions of lime to neutralize the acidity.

3.4.3 Cation Exchange Capacity

Cation exchange capacity (CEC) is a measure of the soil’s ability to hold positively charged ions. It
is a very important soil property influencing soil structure stability, nutrient availability, soil pH
and the soil’s reaction to fertilisers and other ameliorants (e.g. lime). The main ions associated
with CEC in soils are the exchangeable cations calcium (Ca?*), magnesium (Mg?*), sodium (Na*)
and potassium (K*).

The CEC of soils varies according the clay %, the type of clay, soil pH and amount of organic matter.
Pure sand has a very low CEC, less than 2 meq/100g. The most commonly occurring clays in
Australian soils, have CECs ranging between 10 to 25meq/100g, while organic matter has a very
high CEC ranging from 250 to 400 meq/100g. Because a higher CEC usually indicates more clay
and organic matter is present in the soil, high CEC soils generally have greater water holding
capacity than low CEC soils. Surface soil from the subject site have measured CECs ranging
between 7 and 14.8 meq/100g (see Table 3.2), indicating a moderate capacity to hold
exchangeable cations.

Considering the measured exchangeable ions reported for the surface soil, the optimum ranges
of Ca, Mg and K for the measured soil CEC is as follows:

13
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e %Ca—50-70
o %Mg—8-20
o %K-3-5

Comparison of the measured values (refer Appendix A) indicate that while the Ca and Mg
saturation is close to ideal, the potassium is concentrated above optimum levels.

3.4.4 Phosphorous

Measurements of phosphorous sorption and extractability was performed on three of the soil
samples only, as the result is considered indicative of the parameter, which is interpreted as a
range. The phosphate buffering index presented in Table 3.2 is calculated from the measured
phosphate sorption capacity and Colwell extractable phosphorous measurements. The
phosphate buffering index value is used to determine the rate at which phosphate fertiliser needs
to be added to the soil to maximise crop yields.

The values calculated for the subject site are classified as very low and a phosphorous addition
rate of 5 to 20 kg/hectare is indicated for optimum yield.

3.5 Infiltration and Water Holding

The water infiltration rate of the soil was determined using an in-field percolation test
methodology. The method involves excavating a 150mm hole of uniform diameter into the
surface sail, filling the hole with water and measuring the drop in water level over a set time
period. The procedure is repeated several times to get a stable reading. Two sets of
measurements were made at the subject site, one near sample location 1 and one near sample
location 3 (refer Figure 2.4).

Based on the readings collected the field infiltration rate for the subject site ranges between 16
and 19mm/hour. According to the relation ship between water infiltration rate and soil structure
(Geeves, et al. 1995), a rate of between 10 to 30mm/hour indicates a poor soil structure.

One of the main functions of soil is to store moisture and supply it to plants between rainfalls or
irrigations. Evaporation from the soil surface, transpiration by plants and deep percolation
combine to reduce soil moisture status between water applications. If the water content
becomes too low, plants become stressed. The plant available moisture storage capacity of a soil
provides a buffer which determines a plant’s capacity to withstand drought.

The amount of water available to plants is determined by the capillary porosity and is calculated
by the difference in moisture content between field capacity and wilting point. This is the total
available water storage of the soil. As indicated earlier, water holding of soil varies with texture
and organic matter content. On average a sandy clay loam has a available water storage of 1.3 to
1.5 mm/cm depth. For the subject site with a surface soil depth of 40cm this equates to 52 to
60mm of available water. Given the low organic content of the soil the lower end of this scale is
most likely to apply.

14
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The layer of surface soil at the subject site is approximately 400mm thick across the site and is
classified as sandy clay loam with weak structure and low organic content. The surface soil is
underlain by a layer of hard sandy to heavy clay of undetermined thickness.

Erodibility of the surface soils at the subject site is medium to low. The low slope of the land
largely prevents water erosion of the surface soil, but bare soil may be subject to wind erosion.
Vegetation dramatically decreases the risk of soil erosion to below 0.5 ton/hectare per year.

Both the surface soils and sub-soils (clay) at the subject site are non-saline and non-dispersive
(sodic) in nature.

The surface soil at the subject site is of moderate fertility, with neutral to slightly acidic pH (5.5 to
7) optimum for the production of cereals, oilseeds, pulses and pasture grass. The soil has low acid
buffering capacity and is unlikely to become acidic.

The soil has no specific limitations to fertility, aside from a limited water holding capacity, due to
low organic content, and low phosphate buffering index indicating a possible high application of
phosphorous fertiliser may be required to optimise crop yield.

A low water infiltration rate and the resistant sub-soil layer implies a high propensity for
saturation (waterlogging) following high rainfall. Vegetation cover can further utilise excess water
during high rainfall events to limit the risk of waterlogging.

e |t is recommended that the growth of natural grass species present at the subject site be
encouraged to stabilise the surface soils and prevent soil erosion.

e Fertilisers high in nitrogen have the potential to lead to the acidification of soil and should be
used cautiously.

e Agricultural lime can be applied to improve the base buffering capacity of the soil and avoid
the formation of low pH conditions.

15
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Appendix A - Soil Analysis Results
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Appendix B - Chain of Custody



dANLIVd LHDIY @ SNOILNTOS LHDIY

alo ‘ployels ‘sojuebiou| sueqsug 1siway) oluebliou| Jolussg 9geDON Wy
MSN ‘Pleyynws ‘soluebiou| AeupAs oeq uelqg
MSN ‘preyunws ‘soluebiou| AsupAs Jsiway oluebiou IUSOr IUY
Aiobsjen uonejipasooy uonIsod s8110jeubiIS

‘L1 Hed Y49 Lz ul pauoads sainpasoid yum aoueldwod ul 3no palled si bulubis ojuoujos|3 ‘mojaq salojeubis pazuoyine ayy Aq paubis Aj|eoluojos|e usag sey Juawnoop Siy |
soliojeubis

‘uonesyijoN 3dieoay ajdwes pue malnay Ajend

UM jsisse 0} juawssassy oaoueldwon JOHND ‘Moday [onuoy Ayjenp :sjuswiyoepe oajesedas Buimojoy 8y} ul punojy ag |Im jodal sSiy} o3 juauiuad uolewaojul  |euonippy
s)nsay |eonAleuy e
SJUBWIWOY)) [eJouds) @

:uoljewlojul Buimol|o) 8y} sulejuod sisAjeuy Jo ajedlia) siyl

|In} U1 }deoxe ‘paonpoidal 84 JoU |jeys Juswnoop Siy | papiwagns se (s)ajdwes ayj 0} Aidde sjnsey ‘soualajel siy} Yum (s)uodal snoiraid Aue sepaesiadns podal siy|

BunsaL - 5201 531/0S! 1% pesAleue se|dwes jo ‘ON
yum asueljdwod 10) paypaiddy ve - panleoal sajdwes jo "ON

GZ8 "ON u01elpPaId! ‘U )
" P ///2;/_\\:\0\\ 110S 61/917S/AS * Jagquinu sjond
> uﬂ/ﬁﬂ\\\v\\ - aus
VIVN YEREOE je—
B e €1:G1 0202-1dv-60 : ajeq onss| — 18QWNU D-0-D

ONONLQ(lFO . paduswwo) w_w>_mc< aleq _—— Jaquinu JapiQ

% N
< \\\e\\\/}/,v,,
mm

62:91 0¢0C-1BIN-0€ : panleoay se|dwes ajeq 929¢¢e - yosfoud
6€/9¢/€9720 : auoydaja | 9/9/2200¢€!l - auoydasjs |
0682 MSN 3I39aNIN
058z ellensny MSN 2abpn|y peoy AsupAs 6Z/1 : ssalppy 19841 19e N 0L L-80) ¥ Hun : ssalppy
(1ajdwesg aabpn|y STV) SPUoO Aty : JoBJU0D 191016104 snpJeN : JOBJU0D
88bpn|\ UOISIAI] [ejUBWIUOIIAUT : Kiojelogen] NOSNJvVY : el
9J01: abed ¥0S000C3NN : 18pI0 YI0M

SISATVNY 40 31VOId11d3D

jejusuuoJinu3i




(+€IV + +H) Aypioe abueyoxe Jo uoleuiwIS}op By} IO}

poyjew s|geyns aiow e s (500a3) LG POYIB - [OM AL Aq Alpioy ebueyox3 sisebbns (1 1.0z) suoA @ JuswiAey Jey) psjou aq pinoys }i ‘spoyjew esey} woyy papodal si |y sjgesbueyox3 usypn :80043 Pue 20043
'90003 POYIBN STV Jopun pawlopad usym s|IoS auljey|y uo suole) ajqeabueyox3 jo sisAjeue ayj 10} pajIipalooe Y1 WN Jou S| SV

‘G000 POUIBIN STV Jepun pawlopad uaym sjios ul Apioy abueyox3 pue wniujwn|y ajgeabueyox3 Jo siskjeue ayj Joy pajipaIdde V1N Jou sI ST

"90IAJBS S|} JO SouUBWIONSd By} JOA0D JOU S0P UOIB}IPaIdI. Y1 VN (D3 dised pajeinies) zeova

‘an|eA pajewl}se ue sajedipu| = ~

"S)S8} 858U} 10} Pe}IPeIOde Y1VN JOU SI STV = &

Buiodal Jo |aA8] 8y} DA0QE JO JB SUOI}08}ap dlA[eue [enplAlpul Wolj pandwod S }nNsal Siyl = v

Bunodau jo ywi = YO

*A}91008 |edIWBYD UBdLBWY SU} JO UOISIAIP B S| 90IAI9S SJOBIISQY [BOIWBYD 8y "S9JIAISS SjoeJSqY |[edlway) Aq paulejulew aseqgejep wody Jaquinu Ansibal Sy9 = JaquinN SYD

Aoy

"s|Iejop Joj JOBJUOD STV U} 0} 18Joy "PaIapISu0d aq jsnw Ajulensoun pajeloosse ay) sy aoueldwod j9aw o} palinbal si }nsal e a1y

‘sasodind
Buissaooud 10y Aiojeioge| sy} Aq pawnsse uasaq sey jJusuodwod awiy 8y} ‘sedue)sul 8say) U] ‘Jusuodwod awiy e JNoyIm umoys aie sajep buiidwes ‘usljo sy} Aq papiaoid jou S| uoiewloyul swiy Buiidwes usypn

‘9oualapaul X1ew Jo (pakojdws ybiem paonpal) sjdwes juaidnsul Juajuod ainisiow ybiy o} anp aq Aew siy) ‘YO pJepue)s wody siayip }nsal papodal e Jo YO 9} 848U

‘sisAjeue Joj ajdwies juaiolynsul Jojpue uonn|ip ayelsabipoelixe ajdwes Asewnd o} anp aq Aew siy} ‘YO @Y} ueyy Jaybiy si ynsal (>) uey) sse| papodal e alaypn

'siseq JybBlem Alp e uo payodal ale s)nsal ‘pawlopad Usag Sey UOEUILLIS)OP 8IN)SIoW 1aypn

"1senbai Jual|o 8y} Je UsYO e pue pajepljea A|inj aie
sainpeooid padojprsp asnoy Ul ‘INdIN PuUe SV ‘VHAY ‘Vd3SN our Ag paysiignd asoyy se yons sainpaocoid pesiubooas Ajjeuoneulsiul paysiigeise woly padojeasp ueeq oAey STy Ag pesn sainpeooid [eonAjeue

auL

SjuaWIWOoY) [eldud)

SV

9292¢ - 108l01d
NOSNYvg walo
0S000Z3N - JapIO MO

9jog: abed



8y (118M109) d "3X3 9)euoqieslg
(11I9M]09) snioydsoyd ajqejoeuyxy ajeuoqiealq :080M3
by/paqios
- ¥26 0€LL dbuw 0sz | Ayoede uondiog ejeydsoyd
-~ HNioedejuopndios sjeydsoyd :zL0M3
oL 20 60 e 6l - ) - oney wnissejod/wnisaubepy
(A 9°¢ 8'¢C === A - 1’0 - onjey wnisaubepwnioje)
8¢S 968 996 e 'S % 10 - JuUadiad wnioje) ajqeabueyosxy
2'ee g'ee 9'ct [1h 4" % 1’0 - JUd2Iad Wnisse}od ajgeabueyoxy
6'2C L 8'6l - 0.2 % 10 - juadiad wnisaubepy ajqeabueyoxy
0L 90 0l 8L % 1’0 - JuadIad wnipog ajqeabueyoxy
10> 10> 10> m——- 10> 6001 /baw 10 - wnuiwun|y ajqesbueyosxy
98 €8 0L 9Ll 6001 /baw 10 - Ayoedes abueyoxg uonen
10> 10> 10> —— z0 6001 /bow 10 - wniposg ajqeabueyoxy
0¢C 6l 9L 9L 600 L/baw 10 - wnissejod a|jqeabueyoxy
0¢C Vi vl - L'e 600 L/baw 10 - wnisaubey ajqesabueyosxy
Sy 0'S (184 19 6001L/baw 10 - wnjoje) ajqeabueyoxy
suolje) ajqeabueyosx3y :200a3
J— 20> % 20 ---- Ju9dIad wnipog ajqeabueyoxy
- 8Vl 6001 /bow 20 - Anoede) abueyoxg uonen
= = - 20> - 6001/baw Z0 - wniposg ajqeabueyoxy
- 44 6001 /bow Z0 -=== wnissejod ajqeabueyoxy
=== S'e 6001 /baw Z0 - wnisaubey ajqesabueyoxy
=== == 6001 /baw wnioje) ajqeabueyoxy
S|10S auljey|y uo suone) ajqeabueysx3y :900a3
10> 10> €0 6001/baw wnjujwny ajqesbueyoxy
10 10> 70 6001 /baw Ayproy abueyoxy
Rypioy abueyox3 :500a3
1£4% 601 12¢€ (e)sed pajeanmyes) A}IAONpUO) [BD1I3O3|F B
(@3sed pajeinjes) AjIAIponpuo) |eo3d9|3 :Zeova
8’6 9'G LS anjeA Hd
(s110s) G:1 Hd :zZoov3
}nsay }nsay Hnsay HNsay Hnsay
600-70500023IN 100-¥0500023IN G00-70500023IN €00-¥0500023IN 100-705000Z3IN Hun d017 18quinN SvO punodwo)
00:60 0202-1dv-20 00:60 0202-1dv-20 00:60 0202-1dv-20 00:60 0202-1dv-20 00:60 0202-1dv-20 awy / sjep bujjdwes jusio
¢-G0-NVv4 ® L-G0-Nvd ¢-70-Nvd ® L-v0-Nve ¢-€0-Nv4 ® L-€0-Nvd ¢-20-Nvd ® L-20-Nvd Z-10-NVvd ® L-10-Nve (N10S :xurep)
S dINOD ¥ dINOD € dN0D ¢ dN0D I dINOD aj ejdwes sy 3LISOdINOD :XLleN-qnS
S)/nsay \NO.#\CNE—\
S1v 9z9ze - 108[01d
NOSNdve - o
0500023V 13pJO MIOM

9jog: abed



€C

9Z.

6y/6w

b)/paqios
d bw

- RKedey uondios ejeydsoyd 122003

(119M]09) d "3x3 sjeUOqIRIIg

Ayoede) uondiog ajeydsoyd

— ——— j— [ €l - 10 - oney wnissejod/wnisaubep
J— [ 'z - 10 ---- oney wnisaubep/wniojed
J— [ 9'8G % 10 - Juadiad wnioje) ajqesabueyoxy
— J— [, ——— G/l % 10 - JuadI9d wnissejod sjqeabueyoxy
—— — J— — ez % 10 - juadiad wnisaubepy ajqeabueyoxy
- I J— — 0 % 10 ---- juadlad wniposg ajqeabueyoxy
10> 6001 /baw 1o | wnujwn|y ajqeabueyosx3
ezl 6001 /baw Lo | Kyoedeg abueyox3 uonen
10> Bo0L/bow Lo | wnipos s|qeabueyox3
J— — - - rArA 6001/baw 10 === wnissejod s|qesbueyoxy
. - 6Z 6001 /baw 10 - wnisaubely ajqeabueyoxy

Insoy

11070500023

6001/baw

Han

=(ox]

lequinN SYO

wnioe) ajqeabueyoxy
suoie) ajgeabueyox3y 200403

-~ (eysed pajeinies) AiaRonpuo (013003 o
~ (e1sed pajeinies) AjiA1onpuo) [BILII3IT 1ZEOVI

anjep Hd

-~ (snos)s:L Hd Zoova

punodwo)

00:60 0202Z-1dv-20

awily / 83ep buydwes jusi)

¢-90-Nvd % 1-90-Nvd

(T10s :xuen)

- - - o 9 dNOD ai edwes jusij 31ISOdINOD :XUBN-aNS
s)nsay |eanAjeuy

SV 9292¢ - 100l01d
NOSNdvg - Ll

70500023 - JapIO Mo

9j0p : abeyd



- ——- g - 10 --- oney wnissejod/wnisaubepy
J— 1z - 10 ---- onjey wnisaubep/wnioje)
J— — 109 % 10 ---- jusdiad wnioje) ajqeabueyoxy
— VL [A 10 ---- juadiad wnissejod ajqeabueyosxy
J— — 9'8Z % 10 ---- jusdiad wnisaubepy sjqeabueyoxy
— ze % 10 ---- Juadiad wnipog ajqeabueyoxy
J— — - - 1°0> 6001/baw 10 === wnjujwny ajqeabueyoxy
v'8z 6001 /baw Lo | Ayoedeg abueyosx3 uonen
— - - - 6°0 6001/baw 10 === wnipog 8|qeabueyoxy
1z 6001 /baw 1o | wnissejod s|qeabueyox3
J— j— - ——— FAL] 6001 /baw 10 - wnisaubey ajqeabueyoxy
€Ll 6001 /baw [0 T wnyoe ajqeabueyaxy

B suope) e|qeabueydxd 120003
0z 9 — % 20 ---- juadiad wniposg ajqeabueyoxy
9l gvl 6001 /baw Z0 - Ayoedes abueyoxg uonen
€0 0 - 6001 /bow z0 | wnipog o|qeabueyaxzy
'z ———— €z - - 600 L/baw 20 - wnissejod a|jqeabueyoxy
9'G — (%4 - - 600L/baw 20 === wnisaubey ajqeabueyoxy
1’8 — 8/ - - 6001/baw Z0 === wnioje) ajqeabueyoxy
S|I0S auljey|y uo suone) 3a|qeabueyoxy :900a3
6.9 619 519 ——  (e)5ed Pojeinies) AABONPUOD [EOLIIRIT O |
(93sed pajeunjes) AJIAI3ONPUOD |BDLI}O3IT :ZEOVI
Jinsay Jinsay }nsey Jinsey Jinsey

01L0-70500023N

800-¥0500023N

900-¥05000Z3N

¥00-¥0500023N

¢00-70500023aN

nun Yo7 | 4equinN SvO

punodwo)

1G:11 0¢0Z-teiN-9¢

9¢'1 1 020c-1eiN-9¢

0%:60 020c-1eN-9¢

0€:80 020cC-1eIN-9¢

00:80 020¢-4eIN-9¢

awly / ejep buydwes jusi)

(T10s :xue)

€-60-Nve €-v0-Nve €-€0-NVg £-20-NvVg €-10-Nve al ejdwes syo 108 :Xuep-ans
sj|nsay jeanAjeuy

S 1w 9292¢ - 100l01d
NOSNYVS walo

70500023\ 18pJQO YoM

940G : abed



}nsey

¢10-70500023aN

Hun

07 JequinN SvO

(a3sed pajeinies) Aaonpuo) [ea11309|3 &
(e3sed pajeinjes) AJAI3ONPUO) [ED113O3]T :ZEOV

punodwo)
0t:€l 020Z-4eIN-92 awiy / 8jep buldwes jusi)
(N0S :xurep)
- - - - €-90-Nve @l ejdwes jusid 108 :XUeN-gns
S)|nsay Eo.cbm:c‘
SV 9292¢ - 100l01d
NOSNdvg - el
0500023 - 1apIQ YoM
9J09 :

obed



