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Executive Summary 
Frieda River Limited (FRL) is undertaking feasibility studies for the Sepik Development Project, located 

in mountainous terrain in Sandaun (West Sepik) Province, close to the East Sepik provincial border in 

north west Papua New Guinea (PNG).  FRL is proposing to develop a hydroelectric scheme (the Frieda 

River Hydro Electric Project or FRHEP) to supply electricity for the Frieda River Copper and Gold 

Project (FRCGP) and to serve as an integrated storage facility (ISF) for the waste rock and tailings 

that will be produced from the mining operations.  SRK Consulting (Australasia) Pty Ltd (SRK) has 

developed a site-wide water balance (SRK, 2018a) and a site-wide load balance for the FRCGP (this 

report).  The water and load balance model provides information throughout mine life and into the 

closure period.   

The objective of the water and load balance model is to provide information relating to site-wide water 

management and generate predictions of potential water qualities associated with the open-pits, 

discharge from the ISF and a range of assessment point (AP) locations downstream of the ISF 

embankment.  

A limnological assessment was completed by Hydronumerics (2018) to assess the stability of the lake 

and to evaluate the transport of sediments from natural sources and from waste rock deposition by 

barge into the lake.  The potential for release of suspended solids from deposited tailings were also 

assessed.  The outcomes of the limnological study were integrated with the water balance to assess 

solute and total suspended solids (TSS) release from the ISF.   

Solute release estimates (source terms) were developed for the open-pit, tailings discharge and waste 

rock deposition in the ISF.  The source terms were then integrated with the outcomes from the 

limnological assessment and the water balance.   

Results of the water and load balance modelling indicated that the ISF embankment will regulate flows 

downstream of the facility during operations and post-closure, and will in turn effectively regulate 

natural and mine-derived suspended solids transport.   

The results further indicated that contact water quality in the open-pit sumps is likely to become acidic 

early on during operations and will remain acidic after flooding of the open-pit at closure as a result of 

the oxidation of mineralised  wall rock and talus when exposed to atmospheric conditions.  Dissolved 

metal concentrations, in particular aluminium, copper and iron, originating from the open-pit are 

expected to be elevated relative to background levels, and direct release of the contact water without 

treatment would result in unacceptable impacts in watercourses downstream of the mine and FRHEP 

area.  Conventional high density sludge (HDS) treatment is recommended from the commencement 

of mining operations in order to adjust pH values and precipitate metals as metal hydroxides.  The 

resultant water treatment sludges would be considered suitable for discharge and deposition with the 

process tailings to the bottom of the ISF impoundment.     

The ISF outflows are predicted to result in increases in solute concentrations in the Frieda River (AP6 

to AP11), and while PNG ambient water quality criteria will be met, may lead to exceedance of 

corresponding site-specific ANZECC receiving water quality guideline values for some solutes  

including aluminium, chromium, copper, cadmium and zinc.  The predicted increases in solute 

concentrations downstream of the ISF will vary depending on the flow conditions and stage of 

operations.  Copper concentrations in the Sepik River are predicted to remain comparable to 

background levels.  Dissolved organic carbon species are expected to complex copper and other 

metals to various degrees which would reduce the labile metals concentrations and reduce toxicity to 

aquatic biota.  Copper speciation calculations indicate that on average between 68 and 87% of the 

dissolved copper may be complexed by organic species, which is comparable to site-specific 

experimental data.  This could decrease the labile copper concentrations in the reaches of the Frieda 

River to about 0.003 mg/L.  
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Waste rock deposition in the ISF is expected to generate elevated concentrations of TSS within the 

impoundment, however, mean TSS concentrations downstream of the embankment in the Frieda 

River are predicted to decrease compared to natural concentrations.  Modelling results indicate that 

the TSS can be regulated by controlling the rate and location of deposition within the impoundment.  

TSS concentrations downstream of the FRHEP at AP6 are expected to range from a maximum of 445 

mg/L with a mean of about 158 mg/L for the operational period (compared to the pre-Project mean 

TSS concentrations of 208 mg/L).  Mitigation of suspended solids within the ISF impoundment may be 

required such as rescheduling of waste rock deposition and the use of silt curtains at the deposition 

sites.   

Post closure, water treatment of the open-pit outflow will be required until closure criteria are met and 

to maintain compliance with the PNG Environment (Water Quality) Regulations (2002) and PNG 

Drinking water guidelines downstream of the proposed mixing zone.  Treatment is expected to be 

undertaken for an estimated period of at least 50 years. 
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Disclaimer 
The opinions expressed in this Report have been based on the information supplied to SRK Consulting 

(Australasia) Pty Ltd (SRK) by FRL Limited (FRL).  The opinions in this Report are provided in 

response to a specific request from FRL to do so.  SRK has exercised all due care in reviewing the 

supplied information.  Whilst SRK has compared key supplied data with expected values, the accuracy 

of the results and conclusions from the review are entirely reliant on the accuracy and completeness 

of the supplied data.  SRK does not accept responsibility for any errors or omissions in the supplied 

information and does not accept any consequential liability arising from commercial decisions or 

actions resulting from them.  Opinions presented in this Report apply to the site conditions and features 

as they existed at the time of SRK’s investigations, and those reasonably foreseeable.  These opinions 

do not necessarily apply to conditions and features that may arise after the date of this Report, about 

which SRK had no prior knowledge nor had the opportunity to evaluate. 
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1 Introduction and Scope of Report 

1.1 Terms of reference 

Frieda River Limited (FRL) is assessing the feasibility of the Sepik Development Project in northwest 

PNG.  The Sepik Development Project comprises four individual projects as follows: 

" Frieda River Copper-Gold Project (FRCGP); 

" Frieda River Hydroelectric Project (FRHEP);  

" Sepik Power Grid Project (SPGP); and,  

" Sepik Infrastructure Project (SIP).  

FRL will own and operate the FRCGP, while it is anticipated that third-party entities will own and 

operate the remaining elements.  The four elements of the Sepik Development Project are located in 

the Sandaun and East Sepik provinces. 

The current assessment deals primarily with the development of the FRCGP and the FRHEP.   

The FRCGP feasibility studies includes plans for mining of three main open-pit areas including, the 

Horse-Ivaal-Trukai (HIT), Ekwai and Koki (HITEK) deposits.  The current proposal includes the 

development of the hydroelectric power facility, the FRHEP, to generate electricity for the Project 

commencing in Year 1.  During mining operations, the reservoir created by the FRHEP is to be used 

as an Integrated Storage Facility (ISF) for the disposal of both the waste rock and tailings sub-

aqueously to prevent oxidation of the contained sulphide minerals and future acid generation 

associated with the HITEK orebody.  

SRK Consulting (Australasia) Pty Ltd (SRK) completed studies related to the design of the ISF 

impoundment embankment, and the disposal of tailings and waste rock within ISF (SRK, 2018a).  The 

current assessment includes the development of a site-wide load balance to estimate potential 

downstream water quality impacts for input to the Environmental Impact Statement (EIS) for the 

Project.  The load balance utilised the outcomes of the site-wide water balance (SRK, 2018b).   

1.2 Objectives 

A site-wide water balance was constructed by SRK (SRK, 2018b), with the objective of providing 

information such as the flooding rate of the ISF impoundment, to provide input to the limnological 

assessment (Hydronumerics, 2018) and suspended solids transport assessment (Golder Associates, 

2018), and to estimate the flows from the open-pits.  Additionally, the water balance model provides 

inputs for a load balance model.  The objective of the load balance modelling is to generate predictions 

of potential water qualities associated with the mine open-pits, discharge from the ISF, and a range of 

assessment point (AP) locations downstream of the FRCGP and FRHEP areas. 

The water and load balance modelling includes predictions for average, wet and dry conditions during 

the life of the mine, and after mine closure.  The 90th and 10th percentile flow conditions from the 

stochastic water balance generated as a part of the water balance development were selected to 

represent wet and dry conditions, respectively.  Additionally, deterministic water balance sequences 

were modelled to investigate climatic and hydrological scenarios such as specific dry year and wet 

year combinations. 
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1.3 Statement of SRK independence 

Neither SRK nor any of the authors of this Report have any material present or contingent interest in 

the outcome of this Report, nor do they have any pecuniary or other interest that could be reasonably 

regarded as being capable of affecting their independence or that of SRK.   

SRK’s fee for completing this Report is based on its normal professional daily rates plus 

reimbursement of incidental expenses.  The payment of that professional fee is not contingent upon 

the outcome of the Report.   

1.4 Consents 

SRK consents to this Report being included, in full, in the FRL prospectus, and as an appendix to the 

EIS in the form and context in which the technical assessment is provided, and not for any other 

purpose. 

SRK provides this consent on the basis that the technical assessments expressed in the Summary 

and in the individual sections of this Report are considered with, and not independently of, the 

information set out in the complete Report. 
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2 Site Summary 

514  Frieda River Copper-Gold Project#

The greenfield FRCGP is based on the HITEK porphyry copper-gold deposits which contain an 

estimated total combined Measured, Indicated and Inferred Mineral Resource (JORC classifications) 

of approximately 2.6 billion tonnes at an average grade of 0.44% copper and 0.23 grams per tonne 

gold. Copper mineralisation was first identified at Frieda River in 1966/67 and the long history of 

exploration and study activities undertaken by several companies has generated a considerable body 

of information.  

The FRCGP is located within the Sepik River catchment, approximately 200 km south of the northern 

coast of mainland PNG and 75 km east of the border with the Indonesian province of West Papua 

(Figure 2-1).  Figure 2-2 shows the general FRCGP layout around the open-pits including the HITEK 

deposits and supporting infrastructure. Mined ore will be processed at a process plant located 

approximately 8 km northeast of the open-pits to produce a copper-gold concentrate.  

The FRCGP comprises a large-scale conventional open-pit mine operation feeding ore to a 

conventional comminution and flotation process plant producing a copper-gold concentrate for export 

to custom smelters.  

Mining inventory comprises approximately 1,500 Mt of mill feed. The average annual copper-gold 

concentrate production will be 740,000 wet tonnes and the average annual metal in concentrate 

production will be 175,000 tonnes (t) copper and 235,000 ounces (oz) gold. The FRCGP will have 

mine life of approximately 33 years preceded by a six-year implementation period. 

A concentrate pipeline that follows the infrastructure corridor will transport the copper-gold concentrate 

produced at the process plant to a concentrate dewatering, storage and export facility located at the 

Vanimo Ocean Port. 

The FRCGP’s power demand will be approximately 155 MW increasing up to 235 MW by Year 11. 

Offsite power demands for the Vanimo Ocean Port facilities and two concentrate booster pump 

stations will require approximately 10 MW and 2.0 MW respectively. 

2.2 Frieda River Hydroelectric Project 

The FRHEP includes an ISF and a hydroelectric power facility. The ISF is located in the Frieda River 

Valley downstream of the FRCGP mine site will store water for power generation and provide 

subaqueous storage of mine waste, including tailings and waste rock.  

The hydroelectric power facility will provide power to the FRCGP from Year 1, which will be transmitted 

via a 22-km transmission line.  

The hydroelectric power facility will be capable of producing 600 MW (8 x 68 MW and 2 x 19 MW 

turbines) with a firm generating capacity of 400 MW. At least one turbine at a time will be offline for 

periods of planned maintenance and one on standby for back up. 

From approximately Year 4, the excess power will be available for export. 

The ISF final embankment will be approximately 187 m in height (crest elevation at 238.5 m RL), 

utilising 26 million cubic metres (Mm3) of fill material and creating a total storage capacity of 10.8 billion 

cubic metres (Bm3). The ISF will provide waste rock and tailings storage capacity of 3.5 Bm3

(approximately 4.9 billion tonnes (Bt)). The operating water level will be approximately 225 m RL. 
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Figure 2-1: Frieda River Project location 
Source;  Coffey MXD Reference: 11575B_11_BM_GIS001_v0_11 
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Figure 2-2: FRCGP site layout 

Source: Coffey MXD Reference: 11575B_11_BM_GIS002_v0_8 

2.3 Extent of water and load balance 

The extent of the area covered by the current phase of water and load balance modelling is presented 

in Figure 2-3.  The assessment point (AP) locations extend from downstream of the proposed open-

pits to a location in the Sepik River (AP13) at Kubkain.  Details for the assessment points are provided 

in Table 2-1. 
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Table 2-1: Details of assessment point locations 

Assessment 
point 

Description Justification Easting Northing 
Catchment 

(km2) 

AP1 Ubai Creek U/S Nena River Downstream of pits 587573 9482676 20 

AP2 Ubai Creek U/S Nena River Downstream of pits 586686 9484334 6 

AP3 Nena River U/S Uba Creek As reference site 585756 9485363 151 

AP4 FRHEP northern arm In Lake (Nena) 600888 9485937 195 

AP5 FRHEP southern arm In Lake (Niar) 601723 9483812 845 

AP6 
Downstream of FRHEP 
Embankment 

ISF discharge 603751 9487432 1,040 

AP7 Frieda River (Airstrip) 
Downstream of 
FRHEP 

606698 9490214 1,047 

AP8 
Frieda River U/S Kaugumi 
Creek 

Downstream of 
FRHEP 

609703 9498016 1,092 

AP9 
Frieda River (Frieda 
Mountain) 

Downstream of 
FRHEP 

613056 9500190 1,210 

AP10 
Frieda River (Lower Frieda 
River GS) 

Downstream of 
FRHEP 

612331 9509042 1,345 

AP11 
Frieda River U/S Sepik 
River 

Downstream of 
FRHEP 

611840 9521775 1,466 

AP12 Sepik River (Iniok GS) 
First impact in Sepik 
from FRHEP 

613145 9525695 25,200 

AP13 Sepik River (Kubkain GS) 
Downstream of 
Frieda-Sepik Mixing 
zone 

649377 9525394 29,500 

2.4 Climate  

The FRCGP and the FRHEP are located in a region that has a tropical rainforest climate.  The climate 

is influenced seasonally by location relative to the mountain ranges.  Climatic conditions in this area 

may be separated into two zones, the uplands and the lowlands.  The approximate boundary between 

the regions, for the purposes of the present study, is the Frieda River Airstrip (AP7), with the area 

upstream of this assessment point classed as uplands. 

Detailed analysis of climatic data from the FRCGP and FRHEP region has been carried out (SRK, 

2018b) and is not repeated herein.  That analysis indicated that the mean annual precipitation (MAP) 

values for the uplands region range from 7,700 mm/yr to 8,600 mm/yr, and for the lowlands region 

range from 3,700 mm/yr to 6,000 mm/yr.  Monthly average relative humidity is consistently above 80%. 

Seasonal variability in precipitation is typically higher in the lowlands than the uplands; however, in 

both regions the higher precipitation months are February to April, with a peak in March, and the lower 

precipitation months are May to August. 

2.5 Hydrology 

The majority of the FRCGP and the FRHEP infrastructure will be located within the catchments of the 

Nena, Niar and Frieda rivers.  These rivers all drain into the Sepik River.  At 1,100 km in length, the 

Sepik River is one of the longest rivers in PNG. 

The HIT  and Ekwai open-pit areas are within the Ubai Creek catchment and the Koki open-pit is in 

the Uba Creek catchment.  Both the Ubai and Uba creeks flow directly into the Nena River.  The upper 

catchments flow through steep incised valleys and are characterised by relatively narrow channels 

with steep banks and rocky beds containing large boulders.  Flows are characteristically high energy 

and velocity due to the frequent rainfall events.  As a result of these conditions, there is typically little 

build-up of loose sediment or vegetation in the stream beds. 
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Further downstream, the valley terrain remains relatively steep throughout the mid-catchment area 

where channels are typically wide, with straight to partly meandering channels containing cobble/ 

gravel beds and banks.  AP7 and AP8 are located in this mid-catchment area on the Frieda River.   

From around location AP9 (Frieda Mountain), the Frieda River enters the lower gradient lowland plains 

and meanders through the Sepik River floodplain.  In the floodplain area, river dynamics have created 

a series of oxbow lakes and main channels are commonly wide with highly braided sections. 

Watercourse flows in the FRCGP and FRHEP areas have been assessed as a part of the site-wide 

water balance (SRK, 2018b) and modelled flows have been incorporated into the load balance as 

described herein. 

2.6 Climate change 

Climate change effects have been investigated (SRK, 2018b) and are expected to develop over long 

timescales relative to the Project life.  Long term trends are summarised in Table 2-2; however, these 

trends would be expected to manifest as minimal increases and decreases over the life of the FRCGP 

and the current water balance modelling has not included specific factors for climate change. 

Table 2-2: Overall climate change trends 

Climate factor Trend Justification 

Frequency of 
Drought 

Unknown While mean annual air temperature and precipitation have clearly 
increasing trends, the number of consecutive dry days is also found to 
be increasing, therefore, there is not sufficient information to predict 
the future frequency of drought. 

Frequency of 
Extreme 
Temperatures 

Unknown Possible increase in extreme temperatures, but the strength of the 
trend is unknown. 

Frequency of 
Rainfall 

Increasing Trend is assumed to increase due to increasing trends in precipitation 
days and total precipitation. 

Heavy Rain Increasing Increase in heavy rainfall of 98% by 2100. 

Total Rainfall Increasing Increase in total precipitation of 281 mm (8.8%) by 2100. 

Floods and Storms Unknown, 
likely 
Increasing 

Increasing temperature, precipitation, and heavy rainfall trends to 
2100 suggest that storms are increasing.  Therefore, it is likely 
reasonable to assume that storms and floods will increase by 2100. 

Temperature Increasing Increase in mean annual air temperature of 4.1°C by 2100. 

Wind Speed Unknown The wind speed trend tends to fluctuate, and the deviation from the 
baseline is minimal, making the overall trend difficult to understand.   
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2.7 Background Water Quality 

The majority of water quality monitoring was undertaken from September 2007 to April 2013, for most 

sites relevant to the FRCGP and the FRHEP.  The number of sampling events varied from site to site, 

as not all locations were monitored from the initial sampling event.  Most sites were monitored on a 

quarterly basis.  The complete dataset is provided in Appendix A.  A summary for key locations is 

provided in Table 2-3, Table 2-4, and, Table 2-5.  Key observations are as follows:  

" Dissolved concentrations of antimony, chromium, cobalt, lead, selenium and silver generally were 

below their detection limits; 

" The detection limit for chromium of 0.001 mg/L is at the ANZECC water quality guideline and a 

value of 80% of the detection limit was adopted for background concentrations. 

" Detection limits for copper and zinc were very close to their respective ANZECC guidelines 

(0.001 mg/l compared to 0.0014 mg/L for Cu and 0.005 mg/L compared to 0.008 mg/L for zinc). 

Adopting the detection limit for values below detection may not be reasonable as the actual 

concentrations may be significantly lower than the detection limit. 



S
R

K
 C

o
n
s
u
lt
in

g
P

a
g
e

 1
0

U
N

P
R

O
T

E
C

T
E

D
 –

C
li
e
n

t 
re

le
a
s
e

P
N

A
0

0
9

_
F

ri
e
d

a
 R

iv
e
r 

-
W

a
te

r 
a
n

d
 L

o
a

d
 B

a
la

n
c
e

_
R

e
v
2

2
4

 A
u

g
u
s
t 

2
0

1
8

T
a

b
le

 2
-3

:
S

u
m

m
a

ry
 o

f 
b

a
c

k
g

ro
u

n
d

 w
a
te

r 
q

u
a

li
ty

 p
a

ra
m

e
te

rs
 a

t
k

e
y
 l

o
c
a

ti
o

n
s

N
o
te

s
: 

 N
 =

 n
u
m

b
e
r 

o
f 

o
b
s
e
rv

a
ti
o
n
s
; 
p
1
0
 =

 1
0

th
p
e
rc

e
n
ti
le

; 
p
9
0

=
 9

0
th

p
e
rc

e
n
ti
le

; 
M

a
x
 =

 m
a
x
im

u
m

v
a

lu
e
; 

T
S

S
 =

 T
o
ta

l 
S

u
s
p
e
n
d
e

d
 S

o
lid

s
;
T

O
C

 =
T

o
ta

l 
O

rg
a
n
ic

 C
a
rb

o
n
; 

T
D

S
 =

 T
o
ta

l 
D

is
s
o
lv

e
d

 S
o
lid

s
; 

D
O

C
=

 D
is

s
o
lv

e
d
 O

rg
a
n
ic

 C
a
rb

o
n
; 

O
R

P
 =

 o
x
id

a
ti
o
n
/r

e
d
u

c
ti
o
n
 p

o
te

n
ti
a
l;
 F

R
P

 =
 f

ilt
e
ra

b
le

 r
e
a
c
ti
v
e
 p

h
o
s
p
h
a
te

; 
L
O

R
=

 L
im

it
 o

f 
re

p
o
rt

in
g
; 
W

h
e
re

 v
a
lu

e
s
 w

e
re

 b
e
lo

w
th

e
L
O

R
, 
th

e
 L

O
R

 w
a
s
 a

d
o
p
te

d
.

S
ta

ti
o

n
D

e
s
c
ri

p
ti

o
n

S
ta

ti
s
ti

c
H

a
rd

n
e

s
s
 

(m
g

/L
)

p
H

 

(s
.u

.)

T
D

S
 

(m
g

/L
)

T
S

S
 

(m
g

/L
)

B
ic

a
rb

o
n

a
te

 

A
lk

a
li
n

it
y
 a

s
 

C
a
C

O
3

 (
m

g
/L

)

C
a
rb

o
n

a
te

 

A
lk

a
li
n

it
y
 

a
s
 C

a
C

O
3

 

(m
g

/L
)

H
yd

ro
x
id

e
 

A
lk

a
li
n

it
y 

a
s
 C

a
C

O
3

 

(m
g

/L
)

A
lk

a
li
n

it
y 

T
o

ta
l 

(m
g

/L
)

N
H

4
 a

s
N

 

(m
g

/L
)

C
l 

(m
g

/L
)

N
O

x
 a

s
 N

 

(m
g

/L
)

T
o

ta
l 

N
it

ro
g

e
n

 a
s
 

N
 (

m
g

/L
)

T
o

ta
l 

P
h

o
s
p

h
o

ro
u

s
 

a
s
 P

 (
m

g
/L

)

S
O

4
2

- 

(m
g

/L
)

F
R

P
 

(m
g

/L
)

D
O

C
 

(m
g

/L
)

T
O

C
 

(m
g

/L
)

L
o
w

e
r 

D
e
te

c
ti
o
n
 L

im
it

<
1

<
5

<
 1

<
1

<
1

<
1

<
1

<
0
.0

1
<

0
.1

<
0
.0

1
<

0
.1

<
0
.0

1
<

1
<

0
.0

1
<

1
<

1

U
p
p
e
r 

D
e
te

c
ti
o
n
 L

im
it

<
1
0

<
1
0

<
5

<
5

<
1

<
0
.0

5
<

5

B
a
s
e
 C

F
ri
e
d
a
 B

a
s
e
 C

a
m

p
 (

A
P

1
)

N
2

7
7

6
7

7
7

7
4

6
4

4
4

7
4

7
7

N
 >

 D
L

2
7

7
2

7
0

0
7

3
0

4
2

2
7

0
2

5

A
v
g

2
6

6
.9

6
5

3
7
3

1
1

1
1

1
1

0
.1

5
8

1
0
.0

4
0

0
.2

7
5

0
.0

2
3

2
2

0
.0

1
0

1
4

M
e
d
ia

n
2
6

6
.8

5
9

5
1
2

1
1

1
2

0
.0

3
5

1
0
.0

4
0

0
.2

0
0

0
.0

2
0

2
0

0
.0

1
0

1
1

p
1
0

1
9

6
.3

4
9

5
6

1
1

6
0
.0

1
6

1
0
.0

2
6

0
.1

0
0

0
.0

1
0

1
6

0
.0

1
0

1
1

p
9
0

3
2

7
.5

8
8

1
1
0
8

1
5

1
1

1
5

0
.3

9
7

1
0
.0

5
4

0
.5

1
0

0
.0

3
7

2
8

0
.0

1
0

1
1
0

M
in

1
7

6
.2

4
2

5
4

1
1

4
0
.0

1
0

1
0
.0

2
0

0
.1

0
0

0
.0

1
0

1
3

0
.0

1
0

1
1

M
a
x

3
4

7
.7

9
7

2
2
1
0

1
7

1
1

1
7

0
.5

5
0

1
0
.0

6
0

0
.6

0
0

0
.0

4
0

3
3

0
.0

1
0

1
1
8

W
4
3

L
o
w

e
r 

O
k 

B
in

a
i

N
1
1

1
6

1
0

1
5

1
6

1
5

1
5

1
6

5
1
4

6
6

6
1
6

5
1
5

1
5

N
 >

 D
L

1
1

1
6

1
0

1
2

1
6

0
0

1
6

5
0

4
4

4
1
4

0
6

8

A
v
g

2
7

7
.5

4
8

7
2
7

1
1

2
7

0
.0

8
4

1
0
.0

1
8

0
.2

5
0

0
.0

1
7

3
0
.0

1
0

1
1

M
e
d
ia

n
2
8

7
.4

4
4

5
2
7

1
1

2
7

0
.0

6
0

1
0
.0

1
0

0
.2

0
0

0
.0

1
5

3
0
.0

1
0

1
1

p
1
0

2
1

7
.0

3
1

1
2
3

1
1

2
3

0
.0

2
4

1
0
.0

1
0

0
.1

0
0

0
.0

1
0

1
0
.0

1
0

1
1

p
9
0

3
1

7
.8

6
6

1
8

3
2

1
1

3
2

0
.1

7
0

1
0
.0

3
5

0
.4

5
0

0
.0

2
5

4
0
.0

1
0

2
2

M
in

1
7

7
.0

1
6

1
1
7

1
1

1
7

0
.0

2
0

0
0
.0

1
0

0
.1

0
0

0
.0

1
0

1
0
.0

1
0

1
1

M
a
x

3
8

7
.9

1
0
6

2
3

3
3

1
1

3
3

0
.2

3
0

1
0
.0

4
0

0
.7

0
0

0
.0

3
0

5
0
.0

1
0

3
3

W
1
8

N
e
n
a
 R

iv
e
r 

u
p
s
tr

e
a
m

 o
f 
K

o
k
i C

re
e
k
 (

A
P

3
)

N
9

1
2

9
1
3

1
4

1
4

1
4

1
4

4
1
3

5
5

5
1
4

4
1
2

1
3

N
 >

 D
L

9
1
2

9
9

1
4

0
0

1
4

4
0

1
3

2
1
1

0
1
0

1
1

A
v
g

2
3

7
.4

3
9

8
2
0

1
1

2
0

0
.1

2
5

1
0
.0

1
2

0
.2

4
0

0
.0

2
0

5
0
.0

1
0

2
2

M
e
d
ia

n
2
3

7
.5

3
1

5
2
0

1
1

2
0

0
.0

6
5

1
0
.0

1
0

0
.2

0
0

0
.0

1
0

3
0
.0

1
0

2
2

p
1
0

1
4

6
.8

2
6

2
1
3

1
1

1
3

0
.0

3
9

1
0
.0

1
0

0
.1

0
0

0
.0

1
0

1
0
.0

1
0

1
1

p
9
0

2
9

7
.9

5
6

1
9

2
5

1
1

2
5

0
.2

5
9

1
0
.0

1
6

0
.4

4
0

0
.0

3
6

5
0
.0

1
0

3
3

M
in

1
2

6
.4

2
4

2
1
1

1
1

1
1

0
.0

3
0

1
0
.0

1
0

0
.1

0
0

0
.0

1
0

1
0
.0

1
0

1
1

M
a
x

4
2

7
.9

1
0
3

2
0

3
2

1
1

3
2

0
.3

4
0

1
0
.0

2
0

0
.6

0
0

0
.0

4
0

3
3

0
.0

1
0

4
3

W
2
2

N
ia

r 
R

 u
s
 N

e
n
a
 R

N
1
0

1
5

1
0

1
5

1
6

1
5

1
5

1
6

5
1
3

5
5

6
1
5

5
1
4

1
4

N
 >

 D
L

1
0

1
5

1
0

1
5

1
6

0
0

1
6

4
1

5
5

5
1
3

1
5

7

A
v
g

4
0

7
.7

7
0

9
7

4
1

1
1

4
1

0
.1

7
0

1
0
.0

5
3

0
.3

6
0

0
.0

8
2

3
0
.0

1
0

1
1

M
e
d
ia

n
4
1

7
.6

6
2

5
7

4
1

1
1

4
1

0
.0

7
0

1
0
.0

4
3

0
.3

0
0

0
.0

8
5

3
0
.0

1
0

1
1

p
1
0

3
5

7
.5

4
2

1
3

3
5

1
1

3
5

0
.0

1
8

1
0
.0

2
4

0
.2

0
0

0
.0

3
5

1
0
.0

1
0

1
1

p
9
0

4
6

8
.1

1
1
6

2
5
7

5
0

1
1

5
0

0
.4

2
4

1
0
.0

9
2

0
.6

0
0

0
.1

2
5

4
0
.0

1
0

2
2

M
in

3
0

7
.4

2
4

1
1

3
3

1
1

3
3

0
.0

1
0

0
0
.0

2
0

0
.2

0
0

0
.0

1
0

1
0
.0

1
0

1
1

M
a
x

5
0

8
.2

1
4
7

3
9
8

6
0

1
1

6
0

0
.6

4
0

1
0
.1

2
0

0
.8

0
0

0
.1

3
0

5
0
.0

1
0

2
2

W
2
3

F
ri
e
d
a
 R

iv
e
r 

d
o
w

n
s
tr

e
a
m

 o
f 
a
ir
s
tr

ip
 (

A
P

7
)

N
9

1
4

9
1
4

1
5

1
4

1
4

1
5

5
1
2

7
7

7
1
4

5
1
3

1
5

N
 >

 D
L

9
1
4

9
1
4

1
5

0
0

1
5

4
1

6
4

4
1
2

1
9

1
1

A
v
g

3
2

7
.3

8
3

9
7

3
2

1
1

3
2

0
.0

5
6

1
0
.0

2
4

0
.1

8
6

0
.0

7
7

3
0
.0

1
0

1
2

M
e
d
ia

n
3
6

7
.4

5
6

5
9

3
1

1
1

3
1

0
.0

3
0

1
0
.0

2
0

0
.2

0
0

0
.0

2
0

3
0
.0

1
0

1
1

p
1
0

2
1

7
.0

4
1

1
3

2
4

1
1

2
4

0
.0

1
4

1
0
.0

1
0

0
.1

0
0

0
.0

1
0

1
0
.0

1
0

1
1

p
9
0

3
7

7
.8

1
6
1

2
4
4

3
8

1
1

3
8

0
.1

2
2

1
0
.0

3
8

0
.2

8
0

0
.1

8
6

4
0
.0

1
0

2
3

M
in

2
1

6
.5

3
4

8
2
3

1
1

2
3

0
.0

1
0

0
0
.0

1
0

0
.1

0
0

0
.0

1
0

1
0
.0

1
0

1
1

M
a
x

3
9

7
.9

2
6
3

4
4
9

4
3

1
1

4
3

0
.1

7
0

1
0
.0

4
0

0
.4

0
0

0
.3

6
0

5
0
.0

1
0

2
4

W
7
1

F
re

id
a
 R

iv
e
r 

 r
o
a
d
 c

ro
s
s
in

g
 (

A
P

1
0
)

N
1

6
6

6
6

6
6

6
3

6
3

3
3

6
3

6
6

N
 >

 D
L

1
6

6
6

6
0

0
6

2
0

3
3

3
4

0
4

5

A
v
g

8
0

7
.1

6
8

8
6

3
8

1
1

3
8

0
.0

7
3

1
0
.0

2
3

0
.2

0
0

0
.0

4
3

2
0
.0

1
0

2
2

M
e
d
ia

n
8
0

7
.1

5
1

6
1

3
2

1
1

3
2

0
.0

2
0

1
0
.0

2
0

0
.1

0
0

0
.0

5
0

2
0
.0

1
0

2
2

p
1
0

8
0

6
.7

4
2

4
2

2
7

1
1

2
7

0
.0

1
2

1
0
.0

1
2

0
.1

0
0

0
.0

1
8

1
0
.0

1
0

1
1

p
9
0

8
0

7
.4

1
1
2

1
5
4

5
6

1
1

5
6

0
.1

5
6

1
0
.0

3
6

0
.3

4
0

0
.0

6
6

4
0
.0

1
0

2
3

M
in

8
0

6
.7

4
1

3
9

2
6

1
1

2
6

0
.0

1
0

1
0
.0

1
0

0
.1

0
0

0
.0

1
0

1
0
.0

1
0

1
1

M
a
x

8
0

7
.6

1
6
9

1
9
3

7
6

1
1

7
6

0
.1

9
0

1
0
.0

4
0

0
.4

0
0

0
.0

7
0

4
0
.0

1
0

2
3

W
3
8
A

L
o
w

e
r 

F
ri
e
d
a
 R

iv
e
r 

(A
P

1
1
)

N
1
0

1
4

1
0

1
4

1
5

1
5

1
5

1
5

5
1
3

6
6

6
1
5

5
1
4

1
4

N
  
>

 D
L

1
0

1
4

1
0

1
4

1
5

0
0

1
5

4
1

6
5

6
1
3

0
1
1

1
2

A
v
g

3
2

7
.1

5
2

1
4
4

3
3

1
1

3
3

0
.0

5
0

1
0
.0

2
7

0
.3

1
7

0
.0

9
0

2
0
.0

1
0

2
2

M
e
d
ia

n
3
3

7
.1

5
3

8
0

3
1

1
1

3
1

0
.0

3
0

1
0
.0

2
5

0
.2

0
0

0
.0

8
0

2
0
.0

1
0

1
2

p
1
0

0
7
.0

0
0

0
0

0
0

0
.0

2
0

0
0
.0

2
0

0
.0

2
0

0
.0

2
0

0
0
.0

3
0

0
0

p
9
0

4
3

7
.6

7
3

3
3
9

4
1

1
1

4
1

0
.1

0
4

1
0
.0

4
0

0
.6

0
0

0
.1

5
0

3
0
.0

1
0

3
3

M
in

1
8

6
.6

1
6

9
2
3

1
1

2
3

0
.0

1
0

1
0
.0

1
2

0
.1

0
0

0
.0

2
0

1
0
.0

1
0

1
1

M
a
x

4
3

7
.9

9
3

3
8
9

4
9

1
1

4
9

0
.1

4
0

2
0
.0

5
0

0
.8

0
0

0
.1

5
0

3
0
.0

1
0

3
4

W
3
4

S
e
p
ik

 R
iv

e
r 

@
 I
n
io

k
 (

A
P

1
2
)

N
1
0

1
4

1
0

1
5

1
4

1
4

1
4

1
4

5
1
3

8
8

8
1
5

5
1
4

1
4

N
 >

 D
L

1
0

1
4

1
0

1
4

1
4

0
0

1
4

5
0

8
7

8
1
3

2
1
3

1
4

A
v
g

5
7

7
.2

9
1

3
4
3

5
8

1
1

5
8

0
.1

0
2

1
0
.0

4
8

0
.5

7
5

0
.3

2
6

5
0
.0

1
2

3
3

M
e
d
ia

n
5
9

7
.1

8
4

2
3
9

6
0

1
1

6
0

0
.0

4
0

1
0
.0

3
8

0
.5

5
0

0
.2

7
0

6
0
.0

1
0

3
3

p
1
0

4
6

6
.7

5
5

1
1
7

4
4

1
1

4
4

0
.0

2
8

1
0
.0

2
0

0
.3

1
0

0
.0

7
3

2
0
.0

1
0

1
2

p
9
0

7
0

7
.6

1
2
7

6
8
5

6
9

1
1

6
9

0
.2

3
4

1
0
.0

9
3

0
.8

3
0

0
.6

0
5

8
0
.0

1
6

4
4

M
in

4
1

6
.6

4
8

1
0

3
9

1
1

3
9

0
.0

2
0

1
0
.0

2
0

0
.1

0
0

0
.0

1
0

1
0
.0

1
0

1
1

M
a
x

7
7

8
.0

1
4
9

1
0
1
0

8
5

1
1

8
5

0
.3

5
0

1
0
.1

0
0

0
.9

0
0

0
.7

1
0

8
0
.0

2
0

4
9

W
3
5

S
e
p
ik

 R
iv

e
r 

@
 K

u
b
k
a
in

 (
A

P
1
3
)

N
8

1
0

8
1
3

1
3

1
3

1
3

1
3

5
1
2

6
6

6
1
3

5
1
3

1
3

N
 >

 D
L

8
1
0

8
1
3

1
3

0
0

1
3

5
2

6
6

6
1
1

1
1
3

1
2

A
v
g

5
3

7
.5

1
0
1

3
7
5

5
4

1
1

5
4

0
.0

9
4

1
0
.0

4
2

0
.8

3
3

0
.2

5
3

4
0
.0

1
2

3
4

M
e
d
ia

n
5
7

7
.4

9
4

2
9
8

5
6

1
1

5
6

0
.0

5
0

1
0
.0

3
0

0
.7

5
0

0
.1

8
5

5
0
.0

1
0

3
3

p
1
0

4
0

7
.0

6
5

1
4
3

4
6

1
1

4
6

0
.0

3
4

1
0
.0

1
6

0
.4

0
0

0
.0

9
5

1
0
.0

1
0

2
2

p
9
0

6
2

7
.9

1
4
7

8
2
2

6
7

1
1

6
7

0
.1

8
0

1
0
.0

8
0

1
.3

5
0

0
.4

8
0

6
0
.0

1
6

5
5

M
in

2
7

7
.0

5
4

1
1
2

2
5

1
1

2
5

0
.0

3
0

1
0
.0

1
1

0
.4

0
0

0
.0

7
0

1
0
.0

1
0

1
1

M
a
x

6
5

8
.0

1
5
3

9
9
2

7
1

1
1

7
1

0
.2

0
0

2
0
.1

0
0

1
.5

0
0

0
.6

5
0

7
0
.0

2
0

8
1
0



S
R

K
 C

o
n
s
u
lt
in

g
P

a
g
e

 1
1

U
N

P
R

O
T

E
C

T
E

D
 –

C
li
e
n

t 
re

le
a
s
e

P
N

A
0

0
9

_
F

ri
e
d

a
 R

iv
e
r 

-
W

a
te

r 
a
n

d
 L

o
a

d
 B

a
la

n
c
e

_
R

e
v
2

2
4

 A
u

g
u
s
t 

2
0

1
8

T
a

b
le

 2
-4

:
B

a
c

k
g

ro
u

n
d

 d
is

s
o

lv
e

d
 m

e
ta

l 
a

n
d

 m
e

ta
ll

o
id

 c
o

n
c
e

n
tr

a
ti

o
n

s
 a

t 
k

e
y
 l

o
c

a
ti

o
n

s

N
o
te

s
: 

 N
 =

 n
u
m

b
e
r 

o
f 

o
b
s
e
rv

a
ti
o
n
s
; 
p
9
0

=
 9

0
th

p
e
rc

e
n
ti
le

; 
p
1
0
 =

 1
0

th
p
e
rc

e
n
ti
le

; 
M

a
x
 =

 m
a
x
im

u
m

v
a

lu
e
;

L
O

R
=

 L
im

it
 o

f 
re

p
o
rt

in
g
; 
W

h
e
re

 v
a
lu

e
s
 b

e
lo

w
 L

O
R

, 
th

e
 L

O
R

 w
a
s
 a

d
o
p
te

d
.

S
ta

ti
o

n
D

e
s
c
ri

p
ti

o
n

S
ta

ti
s
ti

c
A

lu
m

in
iu

m
A

n
ti

m
o

n
y

A
rs

e
n

ic
C

a
d

m
iu

m
C

a
lc

iu
m

C
h

ro
m

iu
m

C
o

b
a
lt

C
o

p
p

e
r

Ir
o

n
L

e
a
d

M
a
g

n
e

s
iu

m
M

a
n

g
a
n

e
s
e

N
ic

k
e

l
P

o
ta

s
s
iu

m
S

e
le

n
iu

m
S

o
d

iu
m

Z
in

c

L
o
w

e
r 

D
e
te

c
ti
o
n
 L

im
it

<
0
.0

0
5

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
0
1

<
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
5

<
0
.0

0
1

<
1

<
0
.0

0
1

<
0
.0

0
1

<
1

<
0
.0

0
1

<
1

<
0
.0

0
5

U
p
p
e
r 

D
e
te

c
tio

n
 L

im
it

<
0
.0

1
<

0
.0

5
<

0
.0

1

B
a
s
e
 C

F
ri
e
d
a
 B

a
s
e
 C

a
m

p
 (

A
P

1
)

N
7

7
7

7
7

1
1

7
7

7
7

7
7

7
7

7
7

N
 >

 D
L

7
0

0
1

7
0

0
7

1
0

7
7

2
0

0
7

3

A
vg

0
.0

2
7
1

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

8
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
4
9

0
.0

5
1
4

0
.0

0
1
0

1
0
.0

2
2
9

0
.0

0
1
3

1
0
.0

1
0
0

2
0
.0

1
0
1

M
e
d
ia

n
0
.0

2
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

8
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
4
0

0
.0

5
0
0

0
.0

0
1
0

1
0
.0

1
8
0

0
.0

0
1
0

1
0
.0

1
0
0

2
0
.0

0
5
0

p
1
0

0
.0

2
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

6
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
2
6

0
.0

5
0
0

0
.0

0
1
0

1
0
.0

1
3
2

0
.0

0
1
0

1
0
.0

1
0
0

2
0
.0

0
5
0

p
9
0

0
.0

4
2
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

1
1

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
7
2

0
.0

5
4
0

0
.0

0
1
0

1
0
.0

3
8
6

0
.0

0
1
8

1
0
.0

1
0
0

2
0
.0

2
2
0

M
in

0
.0

2
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

5
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
2
0

0
.0

5
0
0

0
.0

0
1
0

1
0
.0

1
2
0

0
.0

0
1
0

1
0
.0

1
0
0

2
0
.0

0
5
0

M
a
x

0
.0

6
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

1
2

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
9
0

0
.0

6
0
0

0
.0

0
1
0

1
0
.0

5
3
0

0
.0

0
3
0

1
0
.0

1
0
0

2
0
.0

2
2
0

W
4
3

L
o
w

e
r 

O
k
 B

in
a
i

N
1
5

9
1
5

1
5

1
6

6
6

1
5

1
5

1
5

1
6

1
5

1
5

1
6

1
5

1
6

1
4

N
 >

 D
L

1
1

0
1

2
1
6

0
0

3
1

0
1
6

1
5

1
1

0
1
6

3

A
vg

0
.0

1
5
1

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

7
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
1

0
.0

4
7
9

0
.0

0
1
0

2
0
.0

0
5
1

0
.0

0
1
1

1
0
.0

0
9
4

2
0
.0

0
7
1

M
e
d
ia

n
0
.0

1
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

7
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

5
0
0

0
.0

0
1
0

2
0
.0

0
5
0

0
.0

0
1
0

1
0
.0

1
0
0

2
0
.0

0
5
0

p
1
0

0
.0

1
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

6
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

5
0
0

0
.0

0
1
0

2
0
.0

0
3
9

0
.0

0
1
0

1
0
.0

1
0
0

1
0
.0

0
5
0

p
9
0

0
.0

2
6
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

9
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

5
0
0

0
.0

0
1
0

2
0
.0

0
6
6

0
.0

0
1
0

1
0
.0

1
0
0

2
0
.0

1
1
4

M
in

0
.0

1
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

5
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

1
9
0

0
.0

0
1
0

1
0
.0

0
3
0

0
.0

0
1
0

0
0
.0

0
1
0

1
0
.0

0
5
0

M
a
x

0
.0

3
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
3

1
2

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
2
0

0
.0

5
0
0

0
.0

0
1
0

2
0
.0

0
9
0

0
.0

0
2
0

1
0
.0

1
0
0

2
0
.0

2
3
0

W
1
8

N
e
n
a
 R

iv
e
r 

u
p
s
tr

e
a
m

 o
f 
K

o
ki

 C
re

e
k 

(A
P

3
)

N
1
2

8
1
3

1
3

1
4

5
5

1
3

1
2

1
3

1
4

1
3

1
3

1
4

1
3

1
4

1
3

N
 >

 D
L

1
2

0
2

3
1
4

0
0

1
2

4
0

1
4

1
3

8
0

0
1
1

2

A
vg

0
.0

6
7
5

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

6
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
3
1

0
.0

7
6
7

0
.0

0
1
0

2
0
.0

0
4
3

0
.0

0
1
7

1
0
.0

1
0
0

1
0
.0

0
7
2

M
e
d
ia

n
0
.0

5
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

5
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
3
0

0
.0

5
0
0

0
.0

0
1
0

2
0
.0

0
2
0

0
.0

0
1
0

1
0
.0

1
0
0

1
0
.0

0
5
0

p
1
0

0
.0

4
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

3
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
2
0

0
.0

5
0
0

0
.0

0
1
0

1
0
.0

0
1
0

0
.0

0
1
0

1
0
.0

1
0
0

1
0
.0

0
5
0

p
9
0

0
.1

1
4
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
2

7
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
4
0

0
.0

8
7
0

0
.0

0
1
0

2
0
.0

1
5
8

0
.0

0
3
6

1
0
.0

1
0
0

2
0
.0

0
8
2

M
in

0
.0

3
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

3
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

5
0
0

0
.0

0
1
0

1
0
.0

0
0
0

0
.0

0
1
0

1
0
.0

1
0
0

1
0
.0

0
5
0

M
a
x

0
.2

2
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
6

1
5

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
5
0

0
.3

2
0
0

0
.0

0
1
0

2
0
.0

1
9
0

0
.0

0
4
0

1
0
.0

1
0
0

2
0
.0

3
0
0

W
2
2

N
ia

r 
R

 u
s
 N

e
n
a
 R

N
1
5

9
1
5

1
5

1
5

6
6

1
5

1
5

1
5

1
5

1
5

1
5

1
5

1
5

1
5

1
4

N
 >

 D
L

1
2

0
0

1
1
5

0
0

2
3

0
1
5

1
5

9
1

1
1
5

5

A
vg

0
.0

2
4
9

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

8
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
1

0
.0

5
5
0

0
.0

0
1
0

5
0
.0

0
9
6

0
.0

0
1
3

1
0
.0

0
9
4

2
0
.0

0
8
0

M
e
d
ia

n
0
.0

2
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

8
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

5
0
0

0
.0

0
1
0

5
0
.0

0
9
0

0
.0

0
1
0

1
0
.0

1
0
0

2
0
.0

0
5
0

p
1
0

0
.0

1
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

7
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

5
0
0

0
.0

0
1
0

4
0
.0

0
6
0

0
.0

0
1
0

1
0
.0

1
0
0

1
0
.0

0
5
0

p
9
0

0
.0

4
2
4

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

6
8
0

0
.0

0
1
0

5
0
.0

1
4
2

0
.0

0
2
0

1
0
.0

1
0
0

2
0
.0

1
5
2

M
in

0
.0

1
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

7
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

4
5
0

0
.0

0
1
0

3
0
.0

0
4
0

0
.0

0
1
0

0
0
.0

0
1
7

1
0
.0

0
5
0

M
a
x

0
.0

5
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
2

1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
3
0

0
.1

0
0
0

0
.0

0
1
0

6
0
.0

2
1
0

0
.0

0
2
0

1
0
.0

1
0
0

2
0
.0

2
4
0

W
2
3

F
ri
e
d
a
 R

iv
e
r 

d
o
w

n
s
tr

e
a
m

 o
f 
a
ir
s
tr

ip
 (

A
P

7
)

N
1
4

8
1
4

1
4

1
4

5
5

1
4

1
4

1
4

1
4

1
4

1
4

1
4

1
4

1
4

1
3

N
 >

 D
L

1
3

0
0

3
1
4

0
0

5
5

0
1
4

1
4

9
1

0
1
4

3

A
vg

0
.0

2
7
3

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

7
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
1

0
.0

6
1
9

0
.0

0
1
0

3
0
.0

0
7
4

0
.0

0
1
5

1
0
.0

0
9
4

2
0
.0

0
7
7

M
e
d
ia

n
0
.0

2
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

7
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

5
0
0

0
.0

0
1
0

4
0
.0

0
7
0

0
.0

0
1
0

1
0
.0

1
0
0

2
0
.0

0
5
0

p
1
0

0
.0

2
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

5
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

5
0
0

0
.0

0
1
0

2
0
.0

0
4
9

0
.0

0
1
0

1
0
.0

1
0
0

1
0
.0

0
5
0

p
9
0

0
.0

4
7
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
2

8
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

9
7
0

0
.0

0
1
0

4
0
.0

1
0
7

0
.0

0
2
0

1
0
.0

1
0
0

2
0
.0

1
5
0

M
in

0
.0

1
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

5
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

4
7
0

0
.0

0
1
0

2
0
.0

0
4
0

0
.0

0
1
0

0
0
.0

0
1
0

1
0
.0

0
5
0

M
a
x

0
.0

5
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
2

9
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
2
0

0
.1

1
0
0

0
.0

0
1
0

4
0
.0

1
2
0

0
.0

0
3
0

1
0
.0

1
0
0

6
0
.0

2
0
0

W
7
1

F
re

id
a
 R

iv
e
r 

 r
o
a
d
 c

ro
s
s
in

g
 (

A
P

1
0
)

N
6

6
6

6
6

0
0

6
6

6
6

6
6

6
6

6
6

N
 >

 D
L

5
0

0
0

6
0

0
3

5
0

6
6

6
0

0
6

5

A
vg

0
.0

2
6
7

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

7
-

-
0
.0

0
1
3

0
.1

0
8
3

0
.0

0
1
0

5
0
.0

1
8
8

0
.0

0
2
3

1
0
.0

1
0
0

1
0
.0

1
8
0

M
e
d
ia

n
0
.0

2
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

6
-

-
0
.0

0
1
0

0
.0

9
5
0

0
.0

0
1
0

4
0
.0

1
3
0

0
.0

0
2
0

1
0
.0

1
0
0

1
0
.0

1
5
5

p
1
0

0
.0

1
5
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

5
-

-
0
.0

0
1
0

0
.0

7
0
0

0
.0

0
1
0

3
0
.0

0
9
0

0
.0

0
2
0

1
0
.0

1
0
0

1
0
.0

0
8
5

p
9
0

0
.0

4
5
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

1
1

-
-

0
.0

0
2
0

0
.1

6
0
0

0
.0

0
1
0

8
0
.0

3
4
5

0
.0

0
3
0

1
0
.0

1
0
0

2
0
.0

3
0
0

M
in

0
.0

1
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

5
-

-
0
.0

0
1
0

0
.0

5
0
0

0
.0

0
1
0

3
0
.0

0
9
0

0
.0

0
2
0

1
0
.0

1
0
0

1
0
.0

0
5
0

M
a
x

0
.0

5
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

1
4

-
-

0
.0

0
2
0

0
.1

6
0
0

0
.0

0
1
0

1
1

0
.0

4
6
0

0
.0

0
3
0

1
0
.0

1
0
0

2
0
.0

3
0
0

W
3
8
A

L
o
w

e
r 

F
ri
e
d
a
 R

iv
e
r 

(A
P

1
1
)

N
1
4

9
1
4

1
4

1
5

6
6

1
4

1
4

1
4

1
5

1
4

1
4

1
5

1
4

1
5

1
4

N
  
>

 D
L

1
3

0
0

1
1
5

0
0

8
1
3

0
1
5

1
4

1
4

0
0

1
3

4

A
vg

0
.0

2
2
9

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

6
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
1

0
.0

9
9
3

0
.0

0
1
0

4
0
.0

1
7
1

0
.0

0
2
1

1
0
.0

1
0
0

1
0
.0

1
0
4

M
e
d
ia

n
0
.0

2
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

6
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.1

0
5
0

0
.0

0
1
0

4
0
.0

1
5
0

0
.0

0
2
0

1
0
.0

1
0
0

1
0
.0

0
5
0

p
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
3

0
.0

0
0
1

0
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
0
.0

0
1
0

0
.0

0
1
0

0
0
.0

0
1
0

0
0
.0

0
1
0

p
9
0

0
.0

4
7
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

9
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.1

4
0
0

0
.0

0
1
0

5
0
.0

3
1
4

0
.0

0
3
0

1
0
.0

1
0
0

2
0
.0

1
9
7

M
in

0
.0

1
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

4
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

5
0
0

0
.0

0
1
0

2
0
.0

0
7
0

0
.0

0
1
0

1
0
.0

1
0
0

1
0
.0

0
5
0

M
a
x

0
.0

5
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
3

9
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
2
0

0
.1

4
0
0

0
.0

0
1
0

5
0
.0

3
5
0

0
.0

0
3
0

1
0
.0

1
0
0

2
0
.0

3
9
0

W
3
4

S
e
p
ik

 R
iv

e
r 

@
 In

io
k 

(A
P

1
2
)

N
1
4

9
1
4

1
4

1
5

6
6

1
4

1
4

1
4

1
5

1
4

1
4

1
5

1
4

1
5

1
4

N
 >

 D
L

1
1

0
6

3
1
5

0
1

1
0

1
3

0
1
5

1
4

1
0

0
1
5

4

A
vg

0
.0

1
6
4

0
.0

0
1
0

0
.0

0
1
1

0
.0

0
0
1

1
9

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
3

0
.1

0
4
3

0
.0

0
1
0

3
0
.0

1
4
2

0
.0

0
1
0

1
0
.0

1
0
0

3
0
.0

0
7
9

M
e
d
ia

n
0
.0

1
5
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

1
9

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

9
0
0

0
.0

0
1
0

3
0
.0

1
2
5

0
.0

0
1
0

1
0
.0

1
0
0

3
0
.0

0
5
0

p
1
0

0
.0

1
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

1
5

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

6
0
0

0
.0

0
1
0

2
0
.0

0
2
6

0
.0

0
1
0

1
0
.0

1
0
0

2
0
.0

0
5
0

p
9
0

0
.0

2
7
0

0
.0

0
1
0

0
.0

0
1
7

0
.0

0
0
2

2
1

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
2
0

0
.1

5
7
0

0
.0

0
1
0

3
0
.0

2
6
7

0
.0

0
1
0

1
0
.0

1
0
0

4
0
.0

0
8
4

M
in

0
.0

1
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

1
3

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

5
0
0

0
.0

0
1
0

2
0
.0

0
2
0

0
.0

0
1
0

1
0
.0

1
0
0

2
0
.0

0
5
0

M
a
x

0
.0

3
0
0

0
.0

0
1
0

0
.0

0
2
0

0
.0

0
0
3

2
6

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
2
0

0
.2

5
0
0

0
.0

0
1
0

4
0
.0

3
6
0

0
.0

0
1
0

1
0
.0

1
0
0

4
0
.0

3
8
0

W
3
5

S
e
p
ik

 R
iv

e
r 

@
 K

u
b
ka

in
 (

A
P

1
3
)

N
1
3

8
1
3

1
3

1
3

6
6

1
3

1
3

1
3

1
3

1
3

1
3

1
3

1
3

1
3

1
3

N
 >

 D
L

1
2

0
2

2
1
3

0
0

9
1
2

0
1
2

1
3

3
0

0
1
2

5

A
vg

0
.0

1
8
5

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

1
7

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
5

0
.1

1
8
5

0
.0

0
1
0

3
0
.0

1
9
3

0
.0

0
1
0

1
0
.0

1
0
0

2
0
.0

1
1
2

M
e
d
ia

n
0
.0

2
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

1
8

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

8
0
0

0
.0

0
1
0

3
0
.0

1
3
0

0
.0

0
1
0

1
0
.0

1
0
0

2
0
.0

0
5
0

p
1
0

0
.0

1
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

1
5

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

5
0
0

0
.0

0
1
0

2
0
.0

0
3
0

0
.0

0
1
0

1
0
.0

1
0
0

2
0
.0

0
5
0

p
9
0

0
.0

3
6
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
2

2
1

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
2
0

0
.2

1
6
0

0
.0

0
1
0

3
0
.0

4
2
6

0
.0

0
1
0

1
0
.0

1
0
0

3
0
.0

2
4
0

M
in

0
.0

1
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
1

9
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

5
0
0

0
.0

0
1
0

1
0
.0

0
1
0

0
.0

0
1
0

1
0
.0

1
0
0

1
0
.0

0
5
0

M
a
x

0
.0

4
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
0
5

2
4

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
2
0

0
.3

1
0
0

0
.0

0
1
0

3
0
.0

4
6
0

0
.0

0
1
0

1
0
.0

1
0
0

3
0
.0

4
5
0

D
is

s
o

lv
e

d
 M

e
ta

ls
 (

m
g

/L
)



S
R

K
 C

o
n
s
u
lt
in

g
P

a
g
e

 1
2

U
N

P
R

O
T

E
C

T
E

D
 –

C
li
e
n

t 
re

le
a
s
e

P
N

A
0

0
9

_
F

ri
e
d

a
 R

iv
e
r 

-
W

a
te

r 
a
n

d
 L

o
a

d
 B

a
la

n
c
e

_
R

e
v
2

2
4

 A
u

g
u
s
t 

2
0

1
8

T
a
b

le
 2

-5
:

B
a

c
k

g
ro

u
n

d
 t

o
ta

l 
m

e
ta

l 
a

n
d

 m
e
ta

ll
o

id
 c

o
n

c
e
n

tr
a
ti

o
n

s
 a

t 
k

e
y

 l
o

c
a

ti
o

n
s

N
o
te

s
: 

 N
 =

 n
u
m

b
e
r 

o
f 

o
b
s
e
rv

a
ti
o
n
s
; 
p
9
0
 =

 9
0

th
p
e
rc

e
n
ti
le

; 
p
1
0
 =

 1
0

th
p
e
rc

e
n
ti
le

; 
M

a
x
 =

 m
a
x
im

u
m

 v
a

lu
e
;

L
O

R
=

 L
im

it
 o

f 
re

p
o
rt

in
g
; 
W

h
e
re

 v
a
lu

e
s
 b

e
lo

w
 L

O
R

, 
th

e
 L

O
R

 w
a
s
 a

d
o
p
te

d
.

S
ta

ti
o

n
D

e
s
c
ri

p
ti

o
n

S
ta

ti
s
ti

c
S

il
v

e
r

U
lt

ra
tr

a
c
e

 

S
il

v
e

r
A

lu
m

in
iu

m
A

rs
e

n
ic

C
a
d

m
iu

m
C

o
p

p
e

r
Ir

o
n

M
e

rc
u

ry
M

a
n

g
a
n

e
s
e

N
ic

k
e

l
L

e
a
d

A
n

ti
m

o
n

y
S

e
le

n
iu

m
Z
in

c

L
o
w

e
r 

D
e
te

c
ti
o
n
 L

im
it

<
0
.0

0
1

0
.0

0
0
1

<
0
.0

1
<

0
.0

0
1

<
0
.0

0
0
1

<
0
.0

0
1

<
0
.0

5
<

0
.0

0
0
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

U
p
p
e
r 

D
e
te

c
ti
o
n
 L

im
it

<
0
.0

0
0
0
5

0
.0

0
2
1

<
0
.0

1
<

0
.0

0
5

B
a
s
e
 C

F
ri
e
d
a
 B

a
s
e
 C

a
m

p
 (

A
P

1
)

N
7

0
7

7
7

7
7

7
7

7
7

7
7

7

N
 >

 D
L

0
0

7
1

2
7

5
0

7
1

2
0

0
5

A
v
g

0
.0

0
1
0

-
4
.6

7
7
1

0
.0

0
1
9

0
.0

0
0
2

0
.0

3
1
1

5
.1

4
8
6

0
.0

0
0
1

0
.4

2
8
9

0
.0

0
6
7

0
.0

1
1
4

0
.0

0
1
0

0
.0

1
0
0

0
.0

2
5
6

M
e
d
ia

n
0
.0

0
1
0

-
0
.1

0
0
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
9
0

0
.0

8
0
0

0
.0

0
0
1

0
.0

1
9
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
6
0

p
1
0

0
.0

0
1
0

-
0
.0

3
6
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
6
0

0
.0

5
0
0

0
.0

0
0
1

0
.0

1
4
8

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
5
0

p
9
0

0
.0

0
1
0

-
1
2
.9

8
6
0

0
.0

0
3
4

0
.0

0
0
3

0
.0

7
4
0

1
4
.3

0
6
0

0
.0

0
0
1

1
.1

7
9
6

0
.0

1
7
0

0
.0

3
0
2

0
.0

0
1
0

0
.0

1
0
0

0
.0

6
1
6

M
in

0
.0

0
1
0

-
0
.0

3
0
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
6
0

0
.0

5
0
0

0
.0

0
0
1

0
.0

1
3
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
5
0

M
a
x

0
.0

0
1
0

-
3
2
.3

0
0
0

0
.0

0
7
0

0
.0

0
0
4

0
.1

7
0
0

3
5
.6

0
0
0

0
.0

0
0
1

2
.8

5
0
0

0
.0

4
1
0

0
.0

7
4
0

0
.0

0
1
0

0
.0

1
0
0

0
.1

3
9
0

W
4
3

L
o
w

e
r 

O
k 

B
in

a
i

N
1
7

0
1
7

1
7

1
7

1
7

1
5

9
1
7

1
7

1
7

1
0

1
7

1
7

N
 >

 D
L

0
0

1
4

1
1

6
8

0
1
6

0
6

0
0

4

A
vg

0
.0

0
0
9

-
0
.1

8
7
1

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
1
4

0
.2

4
3
3

0
.0

0
0
1

0
.0

1
2
5

0
.0

0
1
0

0
.0

0
1
2

0
.0

0
1
0

0
.0

0
9
5

0
.0

0
7
4

M
e
d
ia

n
0
.0

0
1
0

-
0
.0

4
0
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
1
0

0
.0

6
0
0

0
.0

0
0
1

0
.0

0
8
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
5
0

p
1
0

0
.0

0
1
0

-
0
.0

1
0
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
1
0

0
.0

5
0
0

0
.0

0
0
1

0
.0

0
4
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
5
0

p
9
0

0
.0

0
1
0

-
0
.4

5
8
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
2
4

0
.5

5
6
0

0
.0

0
0
1

0
.0

2
8
0

0
.0

0
1
0

0
.0

0
2
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
6
8

M
in

0
.0

0
0
1

-
0
.0

1
0
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
1
0

0
.0

5
0
0

0
.0

0
0
1

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
1

M
a
x

0
.0

0
1
0

-
1
.3

2
0
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
3
0

1
.2

8
0
0

0
.0

0
0
1

0
.0

3
9
0

0
.0

0
1
0

0
.0

0
2
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

4
5
0

W
1
8

N
e
n
a
 R

iv
e
r 

u
p
s
tr

e
a
m

 o
f 
K

o
k
i 
C

re
e
k
 (

A
P

3
)

N
1
5

5
1
5

1
5

1
5

1
5

1
3

8
1
5

1
5

1
5

9
1
5

1
5

N
 >

 D
L

0
0

1
5

1
1

1
5

1
0

0
1
5

5
7

0
0

1

A
vg

0
.0

0
1
0

0
.0

0
0
1

0
.2

2
0
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
6
4

0
.2

6
3
8

0
.0

0
0
1

0
.0

0
9
4

0
.0

0
2
9

0
.0

0
1
7

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
5
1

M
e
d
ia

n
0
.0

0
1
0

0
.0

0
0
1

0
.0

9
0
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
3
0

0
.0

7
0
0

0
.0

0
0
1

0
.0

0
5
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
5
0

p
1
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

6
0
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
2
4

0
.0

5
0
0

0
.0

0
0
1

0
.0

0
2
4

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
5
0

p
9
0

0
.0

0
1
0

0
.0

0
0
1

0
.5

9
6
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
5
6

0
.7

0
2
0

0
.0

0
0
1

0
.0

2
0
6

0
.0

0
3
2

0
.0

0
3
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
5
0

M
in

0
.0

0
1
0

0
.0

0
0
1

0
.0

4
0
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
2
0

0
.0

5
0
0

0
.0

0
0
1

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
5
0

M
a
x

0
.0

0
1
0

0
.0

0
0
1

0
.9

0
0
0

0
.0

0
1
0

0
.0

0
0
2

0
.0

4
7
0

1
.4

1
0
0

0
.0

0
0
1

0
.0

3
9
0

0
.0

2
4
0

0
.0

0
4
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
7
0

W
2
2

N
ia

r 
R

 u
s
 N

e
n
a
 R

N
1
6

0
1
6

1
6

1
6

1
6

1
5

9
1
6

1
6

1
6

1
0

1
6

1
6

N
 >

 D
L

0
0

1
6

4
1

1
0

1
5

0
1
6

8
1
3

0
0

5

A
vg

0
.0

0
0
9

-
1
.5

5
0
0

0
.0

0
1
3

0
.0

0
0
1

0
.0

0
3
8

2
.5

5
2
0

0
.0

0
0
1

0
.0

8
3
7

0
.0

0
7
1

0
.0

1
0
3

0
.0

0
1
0

0
.0

0
9
4

0
.0

0
9
2

M
e
d
ia

n
0
.0

0
1
0

-
0
.4

2
5
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
1
5

0
.7

0
0
0

0
.0

0
0
1

0
.0

4
5
5

0
.0

0
1
0

0
.0

0
4
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
5
0

p
1
0

0
.0

0
1
0

-
0
.1

0
0
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
1
0

0
.1

2
0
0

0
.0

0
0
1

0
.0

1
3
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
5
0

p
9
0

0
.0

0
1
0

-
4
.9

4
0
0

0
.0

0
2
0

0
.0

0
0
1

0
.0

1
0
5

8
.2

8
4
0

0
.0

0
0
1

0
.2

0
3
0

0
.0

1
4
0

0
.0

2
0
5

0
.0

0
1
0

0
.0

1
0
0

0
.0

2
1
5

M
in

0
.0

0
0
1

-
0
.0

7
0
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
1
0

0
.1

1
0
0

0
.0

0
0
1

0
.0

0
6
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
4
9

M
a
x

0
.0

0
1
0

-
9
.3

1
0
0

0
.0

0
3
0

0
.0

0
0
3

0
.0

1
9
0

1
4
.6

0
0
0

0
.0

0
0
1

0
.4

0
2
0

0
.0

5
2
0

0
.0

6
9
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

3
8
0

W
2
3

F
ri
e
d
a
 R

iv
e
r 

d
o
w

n
s
tr

e
a
m

 o
f 
a
ir
s
tr

ip
 (

A
P

7
)

N
1
5

1
1
5

1
5

1
5

1
5

1
5

9
1
5

1
5

1
5

9
1
5

1
5

N
 >

 D
L

1
0

1
5

3
1

1
1

1
5

0
1
5

8
1
1

0
0

6

A
vg

0
.0

0
0
9

0
.0

0
0
1

1
.4

5
4
0

0
.0

0
1
3

0
.0

0
0
1

0
.0

0
4
1

2
.3

5
4
7

0
.0

0
0
1

0
.0

7
3
3

0
.0

0
6
9

0
.0

0
8
3

0
.0

0
1
0

0
.0

0
9
4

0
.0

0
7
6

M
e
d
ia

n
0
.0

0
1
0

0
.0

0
0
1

0
.4

4
0
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
3
0

0
.6

5
0
0

0
.0

0
0
1

0
.0

4
2
0

0
.0

0
1
0

0
.0

0
3
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
5
0

p
1
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

7
8
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
1
0

0
.1

7
0
0

0
.0

0
0
1

0
.0

1
5
4

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
5
0

p
9
0

0
.0

0
1
0

0
.0

0
0
1

3
.8

7
4
0

0
.0

0
2
0

0
.0

0
0
1

0
.0

0
6
0

6
.7

4
2
0

0
.0

0
0
1

0
.1

0
2
4

0
.0

2
4
0

0
.0

2
0
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
8
4

M
in

0
.0

0
0
2

0
.0

0
0
1

0
.0

6
0
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
1
0

0
.1

2
0
0

0
.0

0
0
1

0
.0

1
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
5
0

M
a
x

0
.0

0
1
0

0
.0

0
0
1

7
.8

7
0
0

0
.0

0
3
0

0
.0

0
0
2

0
.0

2
3
0

1
2
.2

0
0
0

0
.0

0
0
1

0
.4

6
7
0

0
.0

2
8
0

0
.0

5
0
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

3
5
0

W
7
1

F
re

id
a
 R

iv
e
r 

 r
o
a
d
 c

ro
s
s
in

g
 (

A
P

1
0
)

N
6

3
6

6
6

6
6

6
6

6
6

6
6

6

N
 >

 D
L

0
0

6
1

1
6

6
0

6
5

4
0

0
5

A
v
g

0
.0

0
1
0

0
.0

0
0
1

1
.8

2
5
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
5
5

3
.9

5
5
0

0
.0

0
0
1

0
.1

1
1
3

0
.0

2
6
3

0
.0

0
2
7

0
.0

0
1
0

0
.0

1
0
0

0
.0

1
1
3

M
e
d
ia

n
0
.0

0
1
0

0
.0

0
0
1

1
.9

9
0
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
6
0

3
.4

9
0
0

0
.0

0
0
1

0
.1

1
1
5

0
.0

2
6
0

0
.0

0
2
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
8
0

p
1
0

0
.0

0
1
0

0
.0

0
0
1

0
.5

1
0
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
2
5

0
.9

9
5
0

0
.0

0
0
1

0
.0

5
6
0

0
.0

0
5
5

0
.0

0
1
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
5
0

p
9
0

0
.0

0
1
0

0
.0

0
0
1

2
.9

7
5
0

0
.0

0
1
0

0
.0

0
0
2

0
.0

0
8
0

7
.3

8
0
0

0
.0

0
0
1

0
.1

6
6
5

0
.0

4
7
5

0
.0

0
5
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

2
1
0

M
in

0
.0

0
1
0

0
.0

0
0
1

0
.3

8
0
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
2
0

0
.8

2
0
0

0
.0

0
0
1

0
.0

5
0
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
5
0

M
a
x

0
.0

0
1
0

0
.0

0
0
1

3
.0

7
0
0

0
.0

0
1
0

0
.0

0
0
2

0
.0

0
8
0

9
.5

4
0
0

0
.0

0
0
1

0
.1

6
8
0

0
.0

4
9
0

0
.0

0
8
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

2
8
0

W
3
8
A

L
o
w

e
r 

F
ri
e
d
a
 R

iv
e
r 

(A
P

1
1
)

N
1
6

0
1
6

1
6

1
6

1
6

1
4

9
1
6

1
6

1
6

1
0

1
6

1
6

N
  
>

 D
L

0
0

1
6

5
1

1
6

1
4

0
1
6

8
1
4

0
0

8

A
vg

0
.0

0
1
0

-
1
.7

6
3
1

0
.0

0
1
1

0
.0

0
0
1

0
.0

0
5
6

3
.2

5
0
7

0
.0

0
0
1

0
.1

0
9
7

0
.0

1
2
7

0
.0

1
0
1

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
9
9

M
e
d
ia

n
0
.0

0
1
0

-
1
.4

5
0
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
4
5

1
.9

0
0
0

0
.0

0
0
1

0
.0

9
2
0

0
.0

0
1
0

0
.0

0
4
5

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
6
0

p
1
0

0
.0

0
1
0

-
0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
7

0
.0

0
2
0

0
.0

0
5
0

0
.0

0
5
0

p
9
0

0
.0

0
1
0

-
3
.8

1
0
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

1
1
0

6
.6

9
0
0

0
.0

0
0
1

0
.2

1
5
0

0
.0

4
8
0

0
.0

2
7
5

0
.0

0
1
0

0
.0

1
0
0

0
.0

2
1
0

M
in

0
.0

0
1
0

-
0
.1

1
0
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
1
0

0
.3

4
0
0

0
.0

0
0
1

0
.0

0
6
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
5
0

M
a
x

0
.0

0
1
0

-
6
.6

6
0
0

0
.0

0
2
0

0
.0

0
0
1

0
.0

1
7
0

1
1
.4

0
0
0

0
.0

0
0
1

0
.3

1
9
0

0
.0

6
7
0

0
.0

3
5
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

2
6
0

W
3
4

S
e
p
ik

 R
iv

e
r 

@
 I
n
io

k
 (

A
P

1
2
)

N
1
6

2
1
6

1
6

1
6

1
6

1
4

9
1
6

1
6

1
6

1
0

1
6

1
6

N
 >

 D
L

0
0

1
6

1
6

4
1
6

1
4

0
1
6

1
4

1
6

0
0

1
1

A
vg

0
.0

0
1
0

0
.0

0
1
1

5
.4

9
0
6

0
.0

0
3
2

0
.0

0
0
1

0
.0

1
2
2

1
0
.5

8
7
9

0
.0

0
0
1

0
.2

3
2
1

0
.0

1
0
2

0
.0

0
9
1

0
.0

0
1
0

0
.0

1
0
0

0
.0

2
6
4

M
e
d
ia

n
0
.0

0
1
0

0
.0

0
1
1

5
.3

1
0
0

0
.0

0
2
5

0
.0

0
0
1

0
.0

0
9
0

8
.5

2
0
0

0
.0

0
0
1

0
.1

7
8
5

0
.0

0
4
5

0
.0

0
6
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

2
1
0

p
1
0

0
.0

0
1
0

0
.0

0
0
3

0
.3

3
0
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
3
0

0
.8

3
5
0

0
.0

0
0
1

0
.0

4
5
5

0
.0

0
1
5

0
.0

0
1
5

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
5
0

p
9
0

0
.0

0
1
0

0
.0

0
1
9

1
1
.6

4
0
0

0
.0

0
7
0

0
.0

0
0
1

0
.0

2
2
0

2
4
.9

0
0
0

0
.0

0
0
1

0
.4

3
8
5

0
.0

2
6
0

0
.0

2
0
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

5
8
0

M
in

0
.0

0
1
0

0
.0

0
0
1

0
.1

9
0
0

0
.0

0
0
0

0
.0

0
0
1

0
.0

0
1
0

0
.5

9
0
0

0
.0

0
0
1

0
.0

1
4
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
5
0

M
a
x

0
.0

0
1
0

0
.0

0
2
1

1
7
.4

0
0
0

0
.0

1
0
0

0
.0

0
0
2

0
.0

3
1
0

3
7
.9

0
0
0

0
.0

0
0
1

0
.6

6
5
0

0
.0

3
9
0

0
.0

2
2
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

9
0
0

W
3
5

S
e
p
ik

 R
iv

e
r 

@
 K

u
b
k
a
in

 (
A

P
1
3
)

N
1
3

0
1
3

1
3

1
3

1
3

1
3

8
1
3

1
3

1
3

8
1
3

1
3

N
 >

 D
L

0
0

1
3

1
3

1
1
3

1
3

0
1
3

1
2

1
3

0
0

1
1

A
vg

0
.0

0
1
0

-
4
.3

8
3
8

0
.0

0
2
8

0
.0

0
0
1

0
.0

1
2
1

8
.6

7
5
4

0
.0

0
0
1

0
.2

5
4
2

0
.0

0
9
7

0
.0

0
8
6

0
.0

0
1
0

0
.0

1
0
0

0
.0

2
2
8

M
e
d
ia

n
0
.0

0
1
0

-
4
.0

0
0
0

0
.0

0
2
0

0
.0

0
0
1

0
.0

0
9
0

8
.0

8
0
0

0
.0

0
0
1

0
.2

0
7
0

0
.0

0
6
0

0
.0

0
6
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

2
1
0

p
1
0

0
.0

0
1
0

-
0
.4

4
8
0

0
.0

0
2
0

0
.0

0
0
1

0
.0

0
5
0

1
.5

1
6
0

0
.0

0
0
1

0
.1

2
4
4

0
.0

0
2
0

0
.0

0
2
2

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
5
0

p
9
0

0
.0

0
1
0

-
9
.8

3
6
0

0
.0

0
4
8

0
.0

0
0
1

0
.0

2
3
6

1
8
.8

8
0
0

0
.0

0
0
1

0
.4

9
4
8

0
.0

2
4
4

0
.0

1
6
8

0
.0

0
1
0

0
.0

1
0
0

0
.0

4
7
0

M
in

0
.0

0
1
0

-
0
.2

6
0
0

0
.0

0
1
0

0
.0

0
0
1

0
.0

0
3
0

0
.7

4
0
0

0
.0

0
0
1

0
.1

0
9
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

0
5
0

M
a
x

0
.0

0
1
0

-
1
2
.7

0
0
0

0
.0

0
7
0

0
.0

0
0
2

0
.0

3
3
0

2
5
.4

0
0
0

0
.0

0
0
1

0
.5

8
3
0

0
.0

3
9
0

0
.0

1
9
0

0
.0

0
1
0

0
.0

1
0
0

0
.0

5
8
0

T
o

ta
l 
M

e
ta

ls
 (

m
g

/L
)



SRK Consulting Page 13 

UNPROTECTED – Client release PNA009_Frieda River - Water and Load Balance_Rev2 24 August 2018 

2.8 Tailings and waste rock geochemistry 

2.8.1 Waste rock geochemistry 

Geological setting 

The FRCGP area includes a number of porphyry type deposits which are referred to collectively as 

the  HITEK deposit.  The HITEK deposit is hosted within the Frieda River Igneous Complex (FRIC), 

which lies in the northern foothills of the central range of PNG, towards the southern margin of the 

New Guinea Thrust Belt.   

The HITEK deposit comprises several microdiorite bodies that intrude into the volcanic complex.  

The intrusives are collectively known as the Frieda Complex porphyries, and include the Horse 

Microdiorite, Hornblende Monzonite, Porphyry copper mineralisation, which accompanies these 

intrusives to varying extents, predominantly as veins and disseminations of chalcopyrite, and to a 

lesser extent bornite.  There is also a zone of supergene chalcocite-covellite associated with the HITEK 

deposit. 

Alteration is extensive and, typical of other Pacific rim porphyry systems, characterised by an inner 

core area of potassic (PO) alteration, which is succeeded outward by phyllic (PH), then propylitic (PR) 

styles of alteration.  Other significant alteration styles include argillic (AR), silica-alunite (SA), and 

quartz-illite-pyrite (QIP).   

Geochemical characterisation 

Several geochemical testing programs for ore and waste rock from the HITEK deposit have been 

undertaken.  The results from these testing programs are presented and described in detail elsewhere 

and are briefly summarised below. 

Static testing 

Preliminary testing of the major lithological units indicated that acid generation is likely to be a 

significant risk EGi, (1996).  More detailed testing was undertaken in a more recent program (EGi, 

2011) which comprised static testing of 160 waste rock samples and a series of kinetic tests. 

In general, the results indicate that the lithological units differ little in their acid generating properties 

within the limits of the final open-pit shell.  The results showed that all lithological units, except for the 

Flimtem Trachyandesite (FT), are net acid generating with the maximum acid potential values (MPA), 

calculated from the total sulphur content, exceeding the generally low acid neutralisation capacity 

(ANC) values.   

Approximately 50% of the FT samples classified as ‘uncertain’ in their acid generation properties with 

neutralisation potential ratio (NPR =ANC/MPA) values between 1 and 3, using total sulphur to estimate 

the MPA values (or using sulphide sulphur where available).  One sample was found to be net acid 

generating based on the net acid generation (NAG) test results.  The FT unit, however, represents 

less than 1% of the waste rock that would be produced and is inconsequential in the overall 

assessment.   

The Frieda diorite porphyry (FDP) makes up the highest proportion of the waste rock (about 45%); the 

Horse Microdiorite (HMD) represents about 31% of the waste rock and the Debon Volcanics 

(DVP/DVX) represents an additional 20%, accounting for the majority of the waste rock.  The balance 

include the Lower Wogamush (LW) (about 4%) and the FT (<1%) units.  

The results further suggest that the quantity of non-acid forming materials that may be present in the 

waste rock would be small.
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Kinetic testing 

Kinetic testing was completed to assess the rate of oxidation and estimate solute release rates from 

the various waste rock types.  The testing program, comprising a total of nine column tests, was 

completed by EGi (2011).  Descriptions of the samples and their acid generation properties are 

provided in Table 2-6. 

Table 2-6: Samples Selected for Column Testing 

Column ID Sample Description Total S (%) MPA ANC 

Column HIT WR-1 DVP  (Argillic alteration) 6.19 190 0 

Column HIT WR-2 DVP (silica-alunite alteration) 2.68 82 0 

Column HIT WR-3 HMD  (Argillic alteration) 3.66 112 0 

Column HIT WR-4 HMD  (Potassic alteration) 2.81 86 14 

Column HIT WR-5 HMD  (Phyllic alteration) 3.38 104 1 

Column HIT WR-6 LW  (Potassic alteration) 2.12 65 9 

Column HIT WR-7 FDP  (Propylitic alteration) 2.72 83 10 

Column HIT WR-8 FDP  (Phyllic alteration) 1.35 41 12 

Column HIT WR-9 HMD  (Phyllic alteration) 5.41 166 0 

The results showed that all samples were net acid generating and the kinetic tests generated acidic 

leachates in the longer term.  Whilst some of the samples had some available ANC, it was rapidly 

consumed.  The concentrations of some key parameters are summarised in Table 2-7. 

Table 2-7: Summary of kinetic test leachate properties 

Parameter Units 

Leachate concentrations 

Reactive Materials:  
Tests 1, 2, 3, 5, 7 and 9 

Less Reactive Materials 
Tests 4, 6 and 8 

Leachate pH  < 3 6 - 4  

SO4 mg/L 1200 - 7,000 100 - 200 

Fe mg/L 200 - 7,000 0.1 - 10 

Al mg/L 150 - 1000 0.01 - 1 

Cu mg/L 2 - 2000 0.01 - 1 

Zn mg/L 0.5 - 200 0.01 - 1 

Mn mg/L 0.1 - 40 0.1 - 10 

Co mg/L 0.4 - 7 0.01 - 0.1 

Ni mg/L 0.3 - 10 0.001 - 0.1 

As mg/L 0.01 - 2 <0.001 

Cr mg/L 0.02 - 1 <0.001 

Cd mg/L 0.001 - 1 0.0001 - 0.01 

As indicated by the elevated sulphate concentrations in Table 2-7, high rates of oxidation are expected 

for the majority of the waste materials.  The absence of ANC further indicates that the waste materials 

would likely become acidic rapidly, with short lag times expected unless oxidation is limited.  

The leachate chemistries further indicate that elevated concentrations of metals (in particular copper, 

iron and aluminium) would be expected from the waste rock when exposed to oxidising conditions.  

The results further indicated that the oxidation rates and metal release rates are most closely 

correlated to the alteration type rather than the lithological description.   
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Waste classification 

A waste classification strategy has been developed by FRL that primarily uses the sulphur content to 

classify the waste rock into four different categories, as shown in Table 2-8.  The quantities of waste 

rock that will be produced each year, the category and the average sulphur content are summarised 

in Table 2-9.   

The Green waste rock is considered to have a low risk of acid generation and metal leaching whereas 

the risk of acid generation and metal leaching increases significantly with increasing sulphur content 

for the Amber Low, Amber High and Red categories.  As shown in the table, during the initial two 

years, more waste rock would be classified as “Green” waste, which is expected to have a lower risk 

of acid generation.  In subsequent years the proportion of waste rock with higher sulphur grades will 

increase significantly and the risk of acid generation will increase proportionately.  Overall, only 

approximately 14% of the waste rock would be classified as Green, with the majority classified as net 

acid generating, and 69% falling within the highest risk category (High Red). 

Implications for waste rock management 

The kinetic testing for samples classified as net acid generating indicated a relatively short lag time of 

4 - 6 weeks before the onset of acid generation, which is consistent with the low ANC values of the 

waste rock.  Other samples were found to be acidic from the onset of the tests.  It should, however, 

be recognised that the samples tested had been in storage for some time and would have oxidised 

partially during this time.  The timeline for sample recovery from the recent drilling programs did not 

allow supplemental kinetic tests to be commenced in sufficient time for this assessment.  The lag time 

for the onset of acid generation is expected to vary and may range from a few weeks to a few months. 

The absence of significant acid neutralisation capacity in any of the waste rock means that oxidation 

should be precluded as soon as possible after the rock is mined.  Sub-aqueous waste disposal and 

storage is the only proven method to meet this objective.  As such, the primary mitigation strategy is 

sub-aqueous deposition and storage of waste rock.  

Once submerged, the waste rock is not expected to undergo any further oxidation.  However, the 

waste rock is expected to oxidise from the time it is exposed on the open-pit walls, during subsequent 

blasting and fracturing, and during transport and storage before it is deposited in the ISF.   

The proposed strategy for waste placement is barge dumping.  Under such circumstances the waste 

rock will be flushed with lake water as it sinks to the bottom of the ISF.  All solutes generated from 

oxidation prior to deposition in the ISF are expected to be released from the waste rock when 

deposited.   

Depending on the mining schedule and methods, the duration of exposure prior to deposition may be 

relatively short; however, as noted above some materials show a very short lag time to acidification.  

Solute release may therefore be significant for the high sulphide content materials and deposition 

should be prioritised to keep exposure times as short as possible before inundation.  Secondary 

mitigation strategies to limit solute release may include blending of limestone or lime with the waste 

rock to neutralise acidity and precipitate metals to prevent mobilisation when deposited in the ISF. 
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Table 2-8: Waste classification category criteria  

Waste Classification Average S (%) Maximum S (%) 

Green 0.18 0.47 

Amber 0.73 0.97 

Red 1.99 2.96 

High Red 5.27 11.5 

Table 2-9: Summary of waste production schedule and classification 1

Year 
Waste rock category (tonnes) Total Waste rock 

(tonnes) Organic Green* Amber Red High Red 

-1 480,558 3,446,293 197,714 2,231,007 714,882 6,589,896 

1 953,905 13,665,489 1,798,383 5,017,966 3,489,267 23,971,106 

2 1,232,827 16,544,076 4,041,437 16,864,643 7,549,843 45,000,000 

3 990,421 16,378,879 2,747,295 11,202,591 11,221,249 41,550,014 

4 840,893 16,251,467 2,564,279 10,070,204 16,114,050 45,000,000 

5 1,371,384 21,203,510 2,422,675 6,596,386 5,697,129 35,919,700 

6 1,186,103 20,010,748 1,832,940 9,706,271 13,450,041 45,000,000 

7 783,266 15,263,884 1,837,918 10,770,344 17,127,854 45,000,000 

8 1,021,972 15,249,914 3,742,002 14,542,851 31,465,234 65,000,000 

9 805,165 11,595,475 1,356,446 14,428,978 37,619,101 65,000,000 

10 279,050 4,775,593 657,436 13,041,092 46,525,879 65,000,000 

11 821,520 7,623,383 970,996 9,224,475 47,181,146 65,000,000 

12 650,535 11,255,514 1,186,785 5,609,729 46,947,973 65,000,000 

13 428,990 7,925,587 1,693,420 12,466,658 42,914,336 65,000,000 

14 312,306 3,316,062 1,318,694 8,251,232 52,114,012 65,000,000 

15 168,100 1,746,487 441,688 2,948,731 59,863,094 65,000,000 

16 137,827 2,601,328 504,170 6,575,831 55,318,672 65,000,000 

17 31,111 420,578 186,581 8,931,494 55,461,346 65,000,000 

18 48,247 1,123,907 396,781 2,303,543 61,175,769 65,000,000 

19 393,652 5,838,677 1,826,707 3,559,852 53,774,764 65,000,000 

20 233,714 4,348,106 1,697,149 5,300,263 53,654,483 65,000,000 

21 212,788 1,836,649 905,047 6,673,985 55,584,318 65,000,000 

22 261,843 6,449,305 1,223,202 4,934,344 52,393,150 65,000,000 

23 139,424 1,545,943 372,354 7,155,633 51,457,334 60,531,264 

24 266,442 4,180,773 1,313,382 7,962,456 51,543,389 65,000,000 

25 171,117 2,285,076 713,221 6,878,230 55,123,472 65,000,000 

26 56,520 670,409 446,708 4,975,826 46,600,140 52,693,082 

27 - 94,571 557,455 3,176,196 35,941,861 39,770,084 

28 - 0 494,609 946,832 5,262,396 6,703,837 

29 - 24,861 328,466 716,453 1,668,241 2,738,021 

30 - 0 66,185 647,335 1,152,414 1,865,933 

31 - 0 0 362,851 464,103 826,954 

32 - 0 0 0 0 0 

33 - 0 0 0 51,290 51,290 

Totals (14,279,680) 217,672,541 39,842,127 224,074,283 1,076,622,231 1,558,211,182 

Distribution (1%) 14% 3% 14% 69% 100%  

Note: * Mass reported for Green Waste includes Organic Waste component.

1 FRL_HITEK_V2b_OPTv4_phase_1604v1_Sch1e_Final_ARD 
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2.8.2 Tailings Geochemistry  

The outcomes of previous static and kinetic testing on tailings samples are briefly summarised below. 

Static testing 

Preliminary testing by EGi (EGi,  2011) indicated that tailings with a sulphur content as low as 0.23% 

sulphide sulphur (MPA of 7 kg H2SO4/tonne) may potentially be acid generating (NAG testing – NAG-

pH of 4.1).   

Subsequent testing was completed by EGi (2011) on rougher, cleaner and final tailings products that 

were generated from batch laboratory flotation tests.  The results indicated that rougher tailings in the 

lower sulphur content range should be non-acid forming, whereas the rougher tailings in the upper 

sulphur content range (i.e. greater than 0.3% S) would be acid generating as confirmed by NAG 

testing.  The cleaner and final tailings were also found to be net acid forming.   

Kinetic testing 

Initial column tests completed on the high sulphur (1.53%S) and low sulphur (0.23%S) tailings samples 

indicated that the lag time for acid generation from the high sulphur tailings would be in the order of 

12 to 14 weeks.  The leachate from the low sulphur sample remained circum-neutral in pH until about 

week 68 after which the pH decreased to below 5.  The leachate pH decreased below 4 after about 

77 weeks.   

Subsequently, kinetic column tests were completed by EGi (2011) on four rougher tailings samples 

with sulphur contents of 0.22, 0.42, 0.44 and 0.58% S (MPA ranging from 7 to 18 kg H2SO4/tonne) 

and ANC values of between 10 and 12.  Kinetic NAG testing indicated three of the four samples would 

be net acid generating, with the sample at a sulphur content of 0.22% classifying as non-acid forming.  

Kinetic tests were also initiated for samples from the pilot plant program completed in Canada.  

The tests were completed on final tailings from: i) supergene ore composite, ii) 5 year ore composite 

and iii) primary ore composite.  Whilst the NAG testing for the rougher tailings from the 5 year 

composite suggests the sample may be non-acid forming NAF, based on the ANC/MPA ratio the 

sample would be classified as net acid generating.  The results indicated that only the rougher tailings 

from the primary ore composite are clearly NAF.   

The results further indicated that should the tailings oxidise, they would leach copper (above 40 mg/L), 

cobalt (0.16 mg/L), manganese (1.4 mg/L) and nickel (0.12 mg/L) at significant concentrations.  As the 

tailings become more acidic the concentrations of these and other metals would be expected to 

increase.   

Tailings Water Quality 

Tailings supernatant water quality was determined as part of the pilot scale metallurgical testing 

program completed in previous studies at G&T Metallurgical Services in Kamloops, British Columbia.  

Complete results are presented elsewhere (SRK,2009).  The summary results shown in Table 2-10 

represent the average concentrations of seven water samples taken from four locked cycle 

metallurgical tests.   
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Table 2-10: Summary of tailings water quality 

Parameter Units Average 

pH s.u. 7.7 

Alkalinity, Total as CaCO3 mg/L 28.2 

Ammonia as N mg/L 0.164 

Total Nitrogen mg/L 0.488 

Ortho Phosphate as P mg/L 0.011 

Total Phosphate as P mg/L 0.073 

Sulphate (SO4) mg/L 1614 

Cyanides

Cyanide, Weak Acid Dissociable mg/L <0.0050 

Cyanide, Total mg/L 0.009 

Dissolved Metals 

Aluminium (Al)-Dissolved mg/L 0.313 

Antimony (Sb)-Dissolved mg/L 0.001 

Arsenic (As)-Dissolved mg/L 0.001 

Barium (Ba)-Dissolved mg/L 0.030 

Cadmium (Cd)-Dissolved mg/L <0.00025 

Cobalt (Co)-Dissolved mg/L 0.002 

Copper (Cu)-Dissolved mg/L 0.031 

Iron (Fe)-Dissolved mg/L <0.030 

Lead (Pb)-Dissolved mg/L 0.005 

Manganese (Mn)-Dissolved mg/L 0.032 

Mercury (Hg) Dissolved mg/L <0.000010 

Molybdenum (Mo)-Dissolved mg/L 0.055 

Nickel (Ni)-Dissolved mg/L 0.008 

Selenium (Se)-Dissolved mg/L 0.033 

Silicon (Si)-Dissolved mg/L 1.048 

Silver (Ag)-Dissolved mg/L <0.000050 

Strontium (Sr)-Dissolved mg/L 3.014 

Uranium (U)-Dissolved mg/L 0.0002 

Zinc (Zn)-Dissolved mg/L <0.015 

Speciated Metals

Hexavalent Chromium mg/L <0.0010 

Aggregate Organics

BOD mg/L 40.6 

Implications for Tailings Management 

In summary, the static and kinetic test results indicate that the tailings are likely to be net acid forming 

unless disposed of sub-aqueously.  The kinetic test results also show that the lag time for the tailings 

may be as short as 12 weeks (3 months) before a decrease in pH can be expected.  These outcomes 

indicate that sub-aerial deposition of the tailings and formation of tailings beaches could lead to the 

release of metals.  Therefore, the preferred disposal strategy for tailings is sub-aqueous deposition.   
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3 Water Balance  

3.1 Introduction 

A site-wide water balance model for the Project was constructed using the GoldSim modelling platform 

and is reported elsewhere (SRK, 2018b).  A simplified schematic diagram during operations showing 

the flows on which the water balance is based is provided in Figure 3-1.  After closure of the FRCGP, 

the open-pits will be flooded, and water treatment will be continued.  Tailings and waste rock deposition 

to the ISF will cease and the hydroelectric power facility will continue to operate, as illustrated in 

Figure 3-2.  Note that the diversions would temporarily be diverted into the open-pit at closure to 

accelerate flooding.  Thereafter the diversions will be re-instated. 

Figure 3-1: Schematic layout of water balance during operations 
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Figure 3-2: Schematic layout of water balance post closure of the FRCGP 

The following sections briefly summarise the modelling approach and components, and the water 

balance results as adopted herein. 

3.2 Summary of model components 

3.2.1 Precipitation 

Stochastic assessment 

Modelling was performed using a daily time steps for a 55-year period, to estimate flows and volumes 

throughout the embankment construction period, the 33-year FRCGP mine life, and post-closure of 

the FRCGP.  The assessment included two stochastic rainfall modules to generate a wide range of 

climate sequences for the modelled period.  Separate stochastic rainfall modules were used for the 

uplands and lowlands regions, as data indicated that the lowlands region is around 40% drier than the 

uplands area.  The stochastic modules generated precipitation sequences that showed the same 

seasonality and statistical characteristics as the historical datasets. 

The El Niño Southern Oscillation (ENSO) has an influence in driving year to year rainfall variability in 

PNG.  Approximately every 6 to 13 years, PNG suffers from a lack of rainfall in many parts of the 

country.  These events are almost always associated with El Niño phases of the ENSO.  Conversely, 

La Niña episodes exhibit a weak trend in increased rainfall patterns.  Although the historic dataset 

used to create the stochastic precipitation patterns covered a relatively short period, it did include the 

1997 - 1998 El Niño event and a short La Niña event in 2008 - 2009.  Therefore, the variability related 

to the ENSO is likely to have been at least partly captured in the stochastic variability.  However, it is 

accepted that much drier and wetter conditions could be possible. 
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Deterministic assessment 

Deterministic calculations were carried out to evaluate the influence of specific climatic conditions 

(between upland and lowland areas) on water quality impacts.  As with stochastic rainfall generation, 

precipitation estimates for deterministic modelling were based on data from the Lower Nena (upland) 

and Lower Frieda (lowland) meteorological stations.  From each station, the driest and wettest year 

were selected, along with a year which was representative of the annual average.  As with stochastic 

modelling, the upland precipitation was applied to sites AP1 – AP6 and the lowland precipitation was 

applied to sites AP7 - AP13.  The years selected from each station are presented in Table 3-1.   

Table 3-1: Precipitation years selected for deterministic water balance modelling 

Scenario year 

Lower Frieda station (Lowland)  
(GS 105450; Location W30) 

Lower Nena station (Upland)  
(GS 105310; Location W29) 

Year Rainfall (mm) Year Rainfall (mm) 

Driest 1996 3964 1997 6456 

Average 2013 4705 2010 8161 

Wettest 1998 5643 1998 8592 

With the FRHEP in place, the flows at AP6 will be dictated by the hydropower plant operational 

conditions (i.e. discharge is limited by flows required for power generation and to sustain 

environmental flows).  The range of flows at AP6 (ISF discharge) were therefore taken directly from 

the flows required for power generation.  The flows downstream of the power plant were then 

determined by adding the rainfall related runoff for the incremental catchment to the flows at AP6.  The 

deterministic calculations were completed for the following scenarios: 

" Scenario 1 – High flow at AP6 (representing upland flows) together with average conditions on the 

lowland areas. 

" Scenario 2 – Average flow at AP6 (representing upland flows), and dry conditions for lowland 

areas. 

" Scenario 3 – Low flow at AP6 (representing upland flows) and dry conditions for lowland sites. 

3.2.2 Evaporation and evapotranspiration 

Evaporation and evapotranspiration (ET) were modelled based on the Nena AWS station monitoring 

data.  Modelled ET values were used directly for losses from the land surface and vegetation for the 

uplands and modelled ET values were multiplied by 1.25 for the lowlands, based on information for 

differences in evaporation due to altitude in the region, as presented in the handbook Climate of Papua 

New Guinea (McAlpine et al., 1983). 

3.2.3 Catchment modelling 

An Australian Water Balance Model (AWBM) module (Boughton, 2004) was incorporated into the 

model to simulate runoff at each of the AP locations.  The AWBM input parameters were derived from 

comparison of daily rainfall with stream flow at gauge stations in the FRCGP and FRHEP area.  The 

AWBM parameters for the uplands area (i.e. AP1 - AP7 catchments) were then calibrated to the 

detailed flow data developed as part of a detailed hydrology analysis of the Frieda River Basin 

presented elsewhere (in SRK 2018b).   

The AWBM method was used for all catchment areas, except for the open-pit walls.  For open-pit wall 

surface sub-catchments, a runoff coefficient of 0.95 was used in conjunction a zero storage capacity 

assumption for the wall rocks. 
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3.2.4 Open-pit development 

Water management 

The water management plan established for the open-pits (SRK, 2018) comprises three discrete 

stages in the mine life – Phases 1 to 3, Phases 4 to 7 and Phases 8 to 11, which correspond to open-

pit development stages at mining operational Year 7, Year 18 and Year 33 respectively.  Diversion 

structures are considered to be in place to divert non-contact water around the pits where possible, 

and contact water to central collection points, as illustrated in Figure 3-3 to Figure 3-5.   

Open-pit surface areas at development Years 7, 18 and 33 were used in the GoldSim model, together 

with the assumption that the final areas for each period are also applicable to the preceding years of 

each stage.  The Year 33 footprint areas were maintained for the closure period modelled, and 

assumes that the diversions will remain in place (except for the period that water would be diverted to 

the open-pit to accelerate flooding).  

Within the open-pits, two possible zones of surface water diversions were defined, with the upper zone 

located above the spillpoint of the open-pit crest [i.e. above the lowest point where water can be 

released out of the open-pit via bench drains without the need for pumping, which corresponds to an 

elevation of approximately 449 m reference level (m RL)], and the lower zone draining to the base 

sump of the open-pits before being pumped to surface.  For the upper zone of the open-pits, water will 

be directed along benches by gravity flow and discharged to collection points from where it will be 

transferred for treatment.   

In later stages of mining it will become necessary to direct clean flows through the open-pit on bench 

drains; to minimise impacts on flows, any upstream contact water will be directed along benches to 

sidedrains where it will be collected and transferred to the water treatment collection and transfer 

locations.   

Mining of the Ekwai open-pit will be completed in Year 4 – after that period the open-pit will be utilised 

as a storage sump to allow equilibration of flows pumped to the water treatment facility.  Similarly, 

once the Koki open-pit has been mined out in Year 7, it too would become available to be used as a 

contact water storage sump.  Flooding or partial flooding of the Koki open-pit would also reduce the 

solute loadings to the water treatment facility.   

Groundwater inflow 

All groundwater inflow to the open-pits is assumed to report to the open-pit sumps at the base of the 

respective pits, where it is collected along with runoff from the lower open-pit walls.  The estimated 

base case groundwater inflows to the open-pits are illustrated in Figure 3-6. 
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Figure 3-6: Base case groundwater recharge to the open-pits (AGE, 2018) 

3.2.5 Water treatment 

All water collected in the open-pit sumps and from the contact water bench diversions (and collected 

externally to the pit) is likely to require treatment.  The GoldSim model therefore incorporated a 

treatment plant, through which all contact water (i.e. water that has been in contact with the open-pit 

surfaces) from these sources was assumed to be directed.  The effluent discharge from the treatment 

plant was modelled as entering Ubai Creek upstream of location AP1. 

3.2.6 ISF pond 

The ISF pond is a major component of the FRCGP and FRHEP water balance model.  The pond basin 

will accumulate tailings, waste rock and natural sediment which will displace the pond volume.  The 

water inflows will comprise tailings water, runoff and rain falling directly on the pond surface.  

Discharges will comprise evaporation from the pond surface, seepage through the embankment and 

into natural ground, outflow through the hydroelectric power system and outflow through the spillway.   

Pond capacity as a function of water elevation was estimated from the basin topography and 

embankment location.  To account for the deposition of solids into the pond, the pond capacity was 

reduced at each time-step by the equivalent volume of tailings, waste rock and sediment deposition 

that had occurred within the timestep.  The production schedule for tailings and waste rock was 

provided by FRL (SRK, 2018b).  The sediment loads for operation and post-closure period were 

estimated from modelling data provided by Golder Associates (Golder, 2018).  Hydroelectric water 

demand was modelled for the facility and a series of operating rules incorporated into the model as 

developed by Robinson Energy Ltd (as reported in SRK, 2018a).  A minimum environmental flow of 

50 m3/s was assumed for the construction, flooding and operational periods.  Post closure of the 

FRCGP operation, the hydroelectric power facility will continue to operate.  Post closure of the FRHEP 

flows through the spillway are predicted to be sufficient to sustain environmental flows. 

Operation of the hydroelectric power facility is designed to ensure that a water cover remains over the 

tailings and waste rock at all times to inhibit sulphide oxidation and generation of acidity.   

Outflow from the spillway system is modelled as re-entering the Frieda River immediately downstream 

of the ISF embankment, upstream of location AP6 (Figure 2-3).   
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3.3 Water Balance Modelling Results 

As noted previously, the water balance model was used to process 100 realisations of the stochastic 

climate data, each with two different stochastic precipitation patterns (upland and lowland).  This 

allowed calculation of statistics to provide an indication of the likely range of flows that may be 

encountered.  The following sections briefly summarise the results pertinent to the load balance. 

3.3.1 HITEK open-pits 

All contact water not suitable for discharge was modelled as being contained and transferred to the 

water treatment plant.  Each open-pit was modelled as having external sumps and an internal sump 

at the base of the open-pit to facilitate water collection.  The external sumps collect water via a series 

of collection trenches around upper benches above the spill elevation, where water free-drains to the 

collection point.  The external sumps collect both clean water and contact water, where it is not 

practical to separate all clean water via diversions, and will be treated.  This will minimise the flow 

reporting to the in-pit sumps at the base of the pits for pumping to the water treatment plant.  Additional 

diversions are assumed in the model, for upper catchment areas where it is possible to divert clean 

water around the open-pit developments.  This flow is modelled as part of the natural catchment 

systems and is not reported separately.  The estimated contacted flows reporting to the internal and 

external sumps associated with the open-pit water management system are illustrated in Figure 3-7.  

Note the graph does not include the flooding of the open-pit post-closure, which is discussed in 

Section 5.11.   

Figure 3-7: Contact Water Discharges to the Water Treatment Plant 

3.3.2 Assessment point flows 

A statistical summary of the calculated flows at each of the APs for conditions prior to the construction 

of the embankment is illustrated in Figure 3-8.  The figure shows the daily mean flows at each location, 

with the 10th and 90th percentile flows indicated by the boxes, and the minimum and maximum flows 

by the whiskers.  The range between minimum and maximum flows is significant.   
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Figure 3-10: Daily average flow statistics for the assessment points post-closure  
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4 Load Balance 

4.1 Introduction 

A solute load balance was set up to assess the potential impacts of mining operations, and, tailings 

and waste disposal in the ISF on water quality within the impoundment and in downstream 

watercourses.  The load balance was developed based on the results from the water balance 

described in the previous chapter and reported elsewhere (SRK, 2018b). 

The approach and assumptions to estimate the solute concentrations in the discharge from the ISF 

and at downstream assessment points are described in the following sections.  The predicted water 

quality estimates are discussed briefly in Section 5 of this report.   

4.2 Source terms and derivations 

The solute and suspended sediment sources that may contribute to the water quality in the ISF 

impoundment, as identified in Figure 3-1, include: 

" Upstream and downstream background flows, including creeks upstream of the HITEK pits, the 

Niar River and the Nena River upstream of the FRHEP, and associated tributary creeks and 

natural runoff downstream of the FRHEP 

" Wall rocks in the open-pits and/or treated discharge water 

" Ok Binai waste dump 

" Waste rock deposited in the ISF by barge 

" Process tailings and associated discharge water 

" Runoff from quarries and other earthworks 

" Cut and fill for construction of haul and access roads 

" Foundations and pads at the process plant, mining areas and site accommodation village 

" Temporary low-grade ore stockpiles. 

Shorter term sources that would occur only during the construction phase may also contribute solute 

loadings to the downstream environment, such as quarries for sourcing embankment fill (to construct 

the FRHEP embankment) and temporary stockpiles of mineralised material associated with the 

construction; these sources generally will be inundated as the level of the ISF impoundment rises and 

are not likely to be significant within the context of the current assessment.   

Many of these sources will also release total suspended solids (TSS) upstream and directly to the 

FRHEP, and, downstream of the FRHEP.  The TSS release from these sources have been determined 

by Golder Associates (2018), and, transport within the ISF impoundment has been assessed by 

Hydronumerics (2018).  The outcomes of these calculations have been incorporated directly into the 

water quality estimates as presented herein. 

The following sections briefly describe the approaches that were adopted for each of the key sources 

that contribute solutes to the reservoir and discharge water quality from the FRHEP.  

4.2.1 Background loadings 

As noted in Section 2.5, background loadings for all inflows and downstream tributaries were obtained 

from water quality monitoring undertaken from 2007 to early 2013.  Since the monitoring was 

undertaken on a quarterly basis, it was not possible to assess seasonal variations nor obtain monthly 

average concentrations.  Rather, the results were used to assess average, 10th percentile and 90th

percentile background solute concentrations to represent the background water quality (Table 2-3, 

Table 2-4, and, Appendix A).  The runoff water quality for the local catchment that will contribute runoff 
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to the FRHEP was assumed to be the same as the background water quality observed for the Upper 

Nena River (at AP4) and the Niar River (at AP5) catchments, respectively. 

4.2.2 Open-pit wall rock runoff 

The derivation of the source terms for the open-pit walls are summarised in the subsections below. 

Open-pit walls and benches 

Wall rocks will be exposed following blasting and removal of the broken material.  Depending on the 

mining efficiency, broken rock may remain on the walls (as a result of blast damage) and on the 

benches (rubble not cleared by mining).  Considering the high rainfall environment, it is also expected 

that erosion of the open-pit walls will occur resulting in talus accumulation on the benches.  The talus 

would contain coarse and fine particle sized materials ravelling from the walls; these accumulations 

would represent shallow ‘waste rock deposits’, with the geochemical properties similar to the materials 

contained in the batter wall rock.  The shallow nature of the material accumulation (compared to full 

scale waste rock dumps) would be relatively oxygenated and could therefore react at the maximum 

rates of oxidation measured for corresponding materials.  

In contrast, oxygen ingress into the fractured or blast damaged wall rocks could, depending on the 

severity of the fracturing, be limited to diffusion controlled flux.  Competent wall rocks with narrow 

fractures would therefore react more slowly, but as a result, would be expected to react over a much 

longer timeframe before the sulphide minerals are depleted.   

Therefore, contaminants reporting to the open-pit sump could come from two sources: 

" Oxidation of the accumulated talus on the open-pit benches; and 

" Oxidation of the fractured wall rock on the batters and benches. 

The general approach adopted to estimate solute generation rates was to: 

1 Calculate wall rock exposure by material reactivity category [green, amber, red, high red (EGi, 

2018)] based on the open-pit development sequence and block modelling outcomes. 

2 Estimate mass equivalents of reactive materials based on talus and wall rock exposure. 

3 Assign solute generation rates based on average steady-state kinetic test release rates.  (Note 

that due to the high rainfall environment it was assumed that the majority of the solutes generated 

would be flushed, except where solubility controls may apply.) 

The surface areas exposed by material category were developed by FRL and incorporated directly 

into the calculations.  The exposure schedule comprises a series of open-pit development phases that 

coincide with the open-pit development over time.  A summary of the surface areas for each material 

category over time is provided in Table 4-1.  The schedule presented combines contributions from the 

HITEK open-pit areas.  As solutes from the combined pits report to the same flow (to the treatment 

plant – see Figure 3-1), it was not considered necessary to resolve the pits individually. 

The mass equivalent reactive talus was estimated based on the assumed depth of accumulation of 

talus (inclusive of fracture rock on the benches).  Approximately 0.3 m of talus was assumed to 

accumulate on every bench across the entire bench, as illustrated schematically in Figure 4-1.  This 

is a conservative approximation of the actual accumulation that could occur due to materials travelling 

from the upslope batters.  At the angle of repose, the triangular shape (dashed lines) that could form 

may represent an accumulation of ~1 m above the bench, but would not extend the full width of the 

bench.  The simplification was adopted to facilitate overall calculations.  Effectively, assuming an 

average bench width of 12 m, the bench would accumulate up to 0.3 m * 12 = 3.6 m3 of rock per metre 

length of bench, or ~5.75 tonnes of rock per metre length of bench.  This represents ~5.75 tonnes of 

rock for every 12 m2 of bench area. 
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Table 4-1: Summary of wall rock exposure by material category 

Year 

Green Amber Red High Red 

Area (m2) 
Average 

S (%) 
Area (m2) 

Average 
S (%) 

Area (m2) 
Average 

S (%) 
Area (m2) 

Average 
S (%) 

1 263071 0.4 51162 1.3 331174 3.3 133331 6.3 

2 398565 0.4 93154 1.3 690618 3.3 243137 6.1 

3 393820 0.4 176071 1.2 976291 3.1 295641 6.2 

4 478557 0.4 263514 1.3 1108914 3.2 408824 6.5 

5 774243 0.4 385950 1.3 1337463 3.4 529455 6.4 

6 963408 0.4 402208 1.2 1558869 3.3 721865 6.8 

7 946406 0.4 389993 1.3 1702307 3.4 1006081 7.2 

8 927270 0.4 411721 1.3 1919400 3.3 1319441 7.4 

9 916325 0.4 412162 1.4 1967983 3.3 1665808 7.4 

10 877909 0.4 395944 1.3 1947152 3.4 1847909 7.2 

11 915541 0.4 382627 1.3 1949078 3.6 2121635 7.2 

12 930588 0.4 354709 1.3 1784709 3.5 2661603 7.0 

13 874265 0.4 341144 1.3 1667319 3.5 2967807 6.9 

14 848105 0.4 329441 1.3 1589902 3.7 3135380 6.9 

15 746046 0.3 328631 0.8 1582915 2.0 3300840 4.5 

16 633773 0.3 352201 0.8 1562860 2.1 3630283 4.5 

17 616451 0.3 322427 0.8 1438246 2.1 3858247 4.5 

18 629547 0.3 327158 0.8 1449442 2.1 3907326 4.5 

19 602400 0.3 328977 0.8 1449405 2.1 4003099 4.5 

20 615062 0.3 344186 0.8 1452146 2.1 4070400 4.5 

21 604423 0.3 341703 0.8 1450914 2.1 4196359 4.6 

22 636282 0.3 357615 0.8 1502809 2.1 4390664 4.5 

23 586661 0.3 360358 0.8 1471142 2.1 4592488 4.6 

24 581887 0.3 356891 0.8 1472541 2.1 4624002 4.6 

25 608777 0.3 364292 0.8 1531415 2.1 4742833 4.6 

26 638468 0.3 362308 0.8 1398829 2.1 4519087 4.6 

27 619926 0.3 338766 0.8 1394250 2.1 4574220 4.6 

28 618803 0.3 320725 0.8 1338783 2.1 4666555 4.6 

29 619481 0.3 316912 0.8 1309876 2.1 4715837 4.6 

30 619102 0.3 316773 0.8 1329250 2.1 4719582 4.6 

31 619230 0.3 315856 0.8 1355526 2.1 4730821 4.6 

32 619245 0.3 316286 0.8 1387769 2.1 4727539 4.6 

33 619193 0.3 316259 0.8 1430686 2.1 4719940 4.6 
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Figure 4-1: Simplified schematic showing talus accumulation 

This material is conservatively assumed to be fully oxygenated, so the sulphate and metal release 

rates can be estimated from the kinetic test data.  For example, the sulphate was calculated as follows: 

Sulphate (Class(i)) = Sulphate Prod. rate (Class(i)) * mass (Class(i)) per unit area * time * 

Bench Area (Class(i)) * SA Correction  (1) 

where the production rate (Sulphate Prod. Rate) is the measured oxidation rate in the kinetic test for 

Class (Class(i)) (where i = Green, Amber, Red and High Red) in units of mass of sulphate per mass 

of rock per unit time.  The mass of (Class(i)) per unit area is obtained as described above based on 

assumed talus accumulation, the time is the time of exposure (i.e. time step), the Bench Area (Class(i))

is the area of bench exposed for class i, and the SA Correction is a surface area correction factor to 

account for the difference in substrate surface area between the broken material that would 

accumulate on the benches and the crushed material that was tested in the kinetic tests 

(approximately 0.2).  It is assumed that all solutes generated would be released to the open-pit wall 

rock runoff.   

Solute release from wall rock is complicated and may depend on a multitude of factors including the 

degree of fracturing, depth of fracture damaged zone, reactivity of the exposed wall rock, depth of 

oxygenation and so on.  Since there are no standard methods or models to assess solute release from 

wall rocks, a simplified approach based on the potential for oxygen diffusion into the wall rock was 

used.   

The following assumptions were adopted: 

" The surface of the exposed rock would be highly fractured so that the ‘effective porosity’ would be 

~30% (note – this is similar to a fine-grained rock material). 

" Oxygen entry to the rock face would be limited by diffusion.  The effective diffusion coefficient is 

calculated using the formulation presented by Eberling (1993):  

De " $#a (1 - Sw )c + SwDw/KH, 

where the variables and corresponding values are defined in Table 4-2. 
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Table 4-2: Parameters and values adopted for the Eberling equation 

Parameter Units Value Description 

m2/s 1.8x10-9 Dw is the free diffusion coefficient of oxygen in water

Da m2/s 2.0x10-5 Da is the free diffusion coefficient of oxygen in air

$ 0.273 $ is a tortuosity factor

c 3.28 c is an empirical coefficient

KH 33.9 KH is Henry’s constant for oxygen

Sw fraction 0.8 Sw is the water saturation

" The oxidation reaction is assumed to follow zero order kinetics and the depth of oxygen 

penetration (x) can be calculated on the basis of the following equation as derived from Fick’s Law 

with a zero order consumption term: 

x = (2*De * Co / S')0.5, 

where the variables and values are defined in Table 4-3. 

Table 4-3: Variables and inputs for the calculation of the depth of oxidation 

Parameter Units Value Description 

De m2/s Calculated from Eberling 
De is the effective diffusion coefficient of 
oxygen

Co molO2/m3 8.89 Air phase oxygen concentration 

S' kgO2/m3air/s Calculated from kinetic tests Oxygen consumption rate 

The depth of oxidation (x, in units of m) multiplied by the exposed surface area (m2) of the exposed 

rock Class(i) on the open-pit wall, multiplied by the in-situ density (kg/m3) yields the total mass of 

material of Class(i) reacting at any given time.  Multiplying the mass of material reacting with the 

sulphate production rate for the given Class yields the total sulphate production per class unit.  The 

total production is obtained by summing across all the class units. 

Due to the high rainfall and the frequency of rainfall, it is assumed for the purposes of the calculations 

that the wall rocks would typically be ~80% saturated at any given time.  Typically, the diffusion 

calculations show that the depth of the oxidation zone would be 90 mm - 100 mm below surface during 

the operational period across all exposed surfaces.  In reality, the depth of oxidation will be deeper in 

open fractures and shallower in more competent surfaces.  No allowance is made for the potential 

sealing of oxygen pathways through the formation of secondary minerals, or the slowing of oxidation 

rates as the sulphides are depleted. 

The last step in the calculations is to assign the solute release rates for each material type.  This was 

obtained from the kinetic testing results as reported elsewhere (EGi, 2018).  The steady-state solute 

release rates for each material type as reported by EGi were adopted for the calculations (see Section 

2.8.1).   

Groundwater inflows 

Groundwater inflows to the open-pits will also contribute to the solute loadings to the open-pit sumps.  

The groundwater quality that was adopted for the analysis is summarised in Table 4-4.  Flow volumes 

are as described in the site water balance. 
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Table 4-4: Summary of average groundwater inflow quality 

Parameter Units Average Maximum 

pH s.u. 6.3 7.8 

EC  µS/cm 1002 2260 

TDS mg/L 651 1470 

Total Hardness mg/L 577 1520 

Bromide (Br) mg/L 0.02 0.05 

Bicarbonate Alkalinity mg/L 29 77 

Total Alkalinity mg/L 29 77 

Sulphate (SO4) mg/L 533 1460 

Chloride (Cl) mg/L 1.3 5.0 

Calcium (Ca) mg/L 226 599 

Magnesium (Mg) mg/L 3.3 8.0 

Sodium (Na) mg/L 8.0 23.0 

Potassium (K) mg/L 1.6 3.0 

Aluminium (Al) mg/L 0.30 2.2 

Arsenic (As) mg/L 0.0022 0.015 

Beryllium (Be) mg/L 0.0005 0.0005 

Barium (Ba) mg/L 0.019 0.065 

Cadmium (Cd) mg/L 0.00006 0.00020 

Chromium (Cr) mg/L <0.0005 <0.0005 

Cobalt (Co) mg/L 0.002 0.007 

Copper (Cu) mg/L 0.026 0.507 

Lead (Pb) mg/L <0.0005 <0.0005 

Manganese (Mn) mg/L 0.287 0.944 

Molybdenum (Mo) mg/L 0.0006 0.002 

Nickel (Ni) mg/L 0.0018 0.006 

Selenium (Se) mg/L <0.005 <0.005 

Strontium (Sr) mg/L 2.2 5.6 

Vanadium (V) mg/L <0.005 <0.005 

Zinc (Zn) mg/L 0.015 0.063 

Boron (B) mg/L 0.025 0.025 

Iron (Fe) mg/L 1.2 17 

Mercury (Hg) mg/L <0.00005 <0.00005 

Silicon as SiO2 mg/L 32 55 

Fluoride (F) mg/L 0.140 0.500 

Notes: Source: AGE 2018; detection limits used where results were below detection limits. 
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4.2.3 Treated discharge water quality 

All contact water collected from the open-pits, including haul roads adjacent to the open-pits, will be 

treated in the water treatment plant.  The treatment plant is to be located in close proximity to the HIT 

pit, and treated water will be discharged to Ubai Creek, upstream of assessment point AP1 and will 

flow into the ISF impoundment.  The proposed treatment process will comprise a high density sludge 

(HDS) lime treatment system.  The water treatment solids (sludge of metalliferous precipitates) will be 

piped to the process plant, discharged into the tailings launder and deposited with the tailings in the 

ISF.   

The assumed solute concentrations in the treated water, based on geochemical speciation modelling 

(using PHREEQC) and benchmarked against operating HDS systems (e.g. GARD Guide, 2016), are 

given in Table 4-5.  The range represents variability in water quality that may result from treatment of 

influent water quality within the range of that predicted for the open-pits.  Whilst treatment criteria have 

not yet been established, targeting the higher end of the pH range would generally result in lower 

dissolved metal concentrations.  Conservatively, however, the higher concentration values within the 

given range have been adopted herein, except for alkalinity and pH.   

Table 4-5: Assumed treated water quality (dissolved concentrations) 

Parameter Units Range 

pH s.u. 9.5 9.0 

Total Alkalinity mgCaCO3/L 200 100 

Silver (Ag) mg/L 0.001 0.001 

Aluminium (Al) mg/L 0.077 1.0 

Arsenic (As) mg/L 0.044 0.001 

Barium (Ba) mg/L 0.004 0.001 

Calcium (Ca) mg/L 499 600 

Cadmium (Cd) mg/L 0.004 0.004 

Cobalt (Co) mg/L 0.090 0.09 

Chromium (Cr) mg/L 0.002 0.02 

Copper (Cu) mg/L 0.020 0.05 

Iron (Fe) mg/L 0.026 0.5 

Nickel (Ni) mg/L 0.060 0.2 

Lead (Pb) mg/L 0.010 0.001 

Selenium (Se) mg/L 0.010 0.04 

Sulphate (SO4) mg/L 2106 1400 

Zinc (Zn) mg/L 0.020 0.07 

4.2.4 Tailings water quality 

The tailings are to be deposited sub-aqueously and therefore no beaches will be formed.  Since the 

submerged tailings would not be expected to oxidise after inundation, no further solute release is 

expected to occur from the tailings solids, other than the expulsion of porewater after deposition and 

settling of the tailings solids.  Therefore, the solute contribution from the tailings will be the solutes 

present in the process water at the time of deposition.  The process water quality adopted for the load 

balance is shown in Table 4-6. 
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Table 4-6: Summary of tailings water quality 

Parameter Units Average 

pH s.u. 7.7 

Alkalinity, Total (as CaCO3) mg/L 28 

Ammonia as N mg/L 0.164 

Total Nitrogen mg/L 0.488 

Total Phosphate as P mg/L 0.073 

Sulphate (SO4) mg/L 1600 

Dissolved Metals 

Aluminium (Al)- mg/L 0.313 

Antimony (Sb)- mg/L 0.001 

Arsenic (As)- mg/L 0.001 

Barium (Ba)- mg/L 0.030 

Cadmium (Cd)- mg/L <0.00025 

Cobalt (Co)- mg/L 0.002 

Copper (Cu)- mg/L 0.031 

Iron (Fe)- mg/L <0.030 

Lead (Pb)- mg/L 0.005 

Manganese (Mn)- mg/L 0.032 

Mercury (Hg)  mg/L <0.000010 

Molybdenum (Mo)- mg/L 0.055 

Nickel (Ni)- mg/L 0.008 

Selenium (Se)- mg/L 0.033 

Silicon (Si)- mg/L 1.048 

Silver (Ag)- mg/L <0.000050 

Strontium (Sr)- mg/L 3.014 

Uranium (U)- mg/L 0.0002 

Zinc (Zn)- mg/L <0.015 

Source: G&T Metallurgical Services Ltd G&TMS) Canada as referenced in EGi 2018. 

4.2.5 Waste rock 

Ok Binai Waste Dump 

Only organic waste (classed as green waste) will be placed in the failing Ok Binai waste dump located 

at the head of the Ok Binai valley, as shown in Figure 4-2.  The placement schedule for waste into the 

dump is illustrated in Figure 4-3.  The organic waste will comprise primarily soils and pre-strip 

generated at development of the open-pit, and then during subsequent push backs, and is expected 

to contain little or no sulphide mineralisation.  As such the materials will not be a source of acid 

generation and metal leaching, and no solute source term was generated for the WRD.  However, the 

dump will continually fail and will result in the transport of TSS to the Ok Binai which will then be carried 

into the ISF within a relatively isolated zone of the lake.  



SRK Consulting Page 38 

UNPROTECTED – Client release PNA009_Frieda River - Water and Load Balance_Rev2 24 August 2018 

Figure 4-2: Proposed failing ‘Green Waste’ organic waste spoil dump 

Figure 4-3: Placement schedule for organic (green) waste in the Ok Binai waste dump(total 
mass of 14.3 Mt) 
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Deposition of waste rock in ISF 

The waste rock production schedule is provided in Table 2-8.  Apart for the organic Green waste that 

will be deposited in the Ok Binai waste dump (which is 6.5% of the total green waste  as noted above), 

all other waste will be deposited into the ISF below the lake water level. The waste rock will be 

generated when fractured by blasting and will then be crushed and transported to the ISF for 

deposition.  While the time between blasting and transport is expected to be 4 - 6 weeks, the wall rock 

will remain in place in some areas for much longer and will be a function of the staging of mining the 

open-pit (i.e. there may be periods of several years before a pushback is mined, during which time the 

wall rock and talus will have continued to oxidise).  Therefore, at times the waste rock will be relatively 

fresh when mined, and at other times it may have been exposed for an extended period and may have 

accumulated solutes that will be released when placed in the ISF.   

On average however, waste rock will be blasted, mined, crushed and transported for deposition within 

a few weeks.  Therefore, for the purposes of calculating solute generation rates, it was assumed that 

the waste rock will typically be exposed for up to 12 weeks (i.e. 3 months) before being deposited in 

the ISF by barge.   

The humidity cell test results were used to estimate the rate of solute release from waste rock.  

The average solute release rates were calculated for the latter stages of kinetic testing, i.e. after 

steady-state conditions had been established, generally for acidic conditions as obtained from the 

kinetic tests completed by EGi (2018).  The rates were established for the different rock categories 

based on the average sulphur content of the samples.  Solute release rates were calculated in 

mg/kg/week, and were corrected for surface area [correction factor of 0.2 was applied to correct for 

the difference between the test conditions (< 10 mm particles) and crushed blasted rock (< 300 mm 

particles)].   

The estimated rates of oxidation and solute release were then converted to molar ratios (mole metal: 

mole SO4 generated) as shown in Table 4-7.  The ratios were then applied to the waste rock production 

schedule by category for the given year.  It was assumed that all solutes generated by oxidation over 

the assumed 12-week period would be released to the water column, and that the waste production 

for a given year would be spread equally across the year (i.e. daily production = annual production/365 

days). 

The source loadings for the waste rock were calculated as follows: 

Sulphate prod. (Class(i)) = mass(Class(i)) * Sulphate prod. Rate(Class(i)) * exposure time * SA 

correction, 

where: 

" Sulphate prod. (Class(i)) is the overall sulphate production from the rock of class type (i) (where i 

is “Green”, “Amber”, “Red” or “High Red” for a given timestep.

" Mass(Class(i)) is the annual mass of Class i produced for a given timestep. 

" Sulphate prod. Rate(Class(i)) is the measured experimental rate of oxidation (i.e. sulphate 

production per unit mass per unit time). 

" Exposure time is the elapsed time between when the rock is blasted and when it is placed 

sub-aqueously (12 weeks assumed for calculations herein, see above).   

" SA correction is a surface area correction factor to account for the difference in exposure between 

the fine-grained material as tested and the run of mine (ROM) coarse particle size distribution after 

the rock has been blasted (Factor of 0.2 has been adopted herein). 
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Metal release rates were assumed to be proportional to the sulphate release, and were estimated by 

multiplying the molar release ratios by the sulphate production rates and correcting for the molar mass 

to yield the mass release rates as follows:   

Me (Class(i)) = SO4(Class(i)) * MMejR(Class(i)) * MMj

where MMeiR(Class(i)) is the molar ratio of the metal to sulphate release obtained for Class i in the 

kinetic tests for metal j, and MMj is the molecular mass of metal j.   

Table 4-7: Summary of waste rock oxidation and metal release by material class 

Parameter Units 
Material Class 

Green Amber Red High Red 

Sulphate (SO4) kg/tonne/wk 0.032 0.48 0.59 0.89 

H+ mol/molSO4 2.90E-02 9.40E-02 7.80E-02 8.70E-02 

Metals

Aluminium (Al) mol/molSO4 9.70E-03 1.00E-01 6.00E-02 1.10E-01 

Arsenic (As) mol/molSO4 4.50E-06 1.60E-04 1.00E-05 6.00E-05 

Barium (Ba) mol/molSO4 3.70E-05 7.90E-07 1.60E-04 7.30E-07 

Beryllium (Be) mol/molSO4 - 5.00E-05 4.60E-06 - 

Cadmium (Cd) mol/molSO4 1.20E-06 6.60E-05 1.40E-05 1.30E-05 

Calcium (Ca) mol/molSO4 9.10E-01 3.20E-02 4.90E-01 1.90E-03 

Chromium (Cr) mol/molSO4 9.80E-06 7.00E-05 2.50E-05 4.80E-05 

Cobalt (Co) mol/molSO4 4.60E-05 3.70E-04 3.60E-04 3.70E-04 

Copper (Cu) mol/molSO4 1.60E-03 7.90E-03 3.80E-02 5.50E-03 

Iron (Fe) mol/molSO4 4.70E-02 3.80E-01 1.10E-01 2.20E-01 

Lead (Pb) mol/molSO4 4.90E-06 1.20E-06 1.40E-04 1.10E-06 

Magnesium (Mg) mol/molSO4 2.80E-02 8.40E-02 1.20E-01 1.60E-03 

Manganese (Mn) mol/molSO4 1.10E-03 6.10E-03 2.90E-02 1.80E-05 

Molybdenum (Mo) mol/molSO4 3.50E-06 1.10E-05 1.50E-05 3.20E-06 

Nickel (Ni) mol/molSO4 7.20E-05 4.70E-04 2.10E-04 4.20E-04 

Potassium (K) mol/molSO4 1.70E-02 2.50E-03 3.30E-02 5.50E-04 

Selenium (Se) mol/molSO4 - 2.60E-05 5.20E-06 2.20E-05 

Silicon (Si) mol/molSO4 2.10E-02 8.20E-03 6.30E-02 3.10E-03 

Silver (Ag) mol/molSO4 - 1.00E-07 - - 

Sodium (Na) mol/molSO4 1.40E-02 4.90E-04 4.70E-02 - 

Strontium (Sr) mol/molSO4 1.20E-03 2.80E-05 7.20E-04 1.70E-05 

Uranium (U) mol/molSO4 - 1.40E-06 2.40E-06 8.60E-07 

Zinc (Zn) mol/molSO4 4.50E-04 2.90E-02 6.70E-03 7.30E-04 
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4.2.6 Blast residues 

Blasting of the waste rock will employ an ammonium nitrate fuel oil (ANFO) emulsion explosive.  

Missed rounds and spillage will lead to release of ammonium nitrate.  The ammonium and nitrate 

levels that are expected to be released from the blasted waste rock were estimated based on an 

average powder factor of 0.098 kg per tonne of rock (as provided by FRL) with an assumed loss of 

1% (ORICA advised that a loss of between 0.6% and 1.3% is typical for large-scale operations).  

All the ammonium nitrate thus released was assumed to report to: i) the process water in the tailings 

(from ore), and, ii) the water column when the waste rock is deposited in the ISF.  Total loadings 

were established based on the ore and waste rock production rates. 

4.2.7 Total suspended solids  

Background TSS concentrations and suspended solids release from construction activities were 

generated by others (Golder, 2018).  The estimates of TSS loadings produced by Golder for the 

catchments upstream of the FRHEP were then used to assess the natural sediment loadings into 

the ISF, and incorporated into the limnological modelling that was undertaken by Hydronumerics 

(2018).  An example plot of the TSS in the ISF outflow as generated by Hydronumerics is shown 

in Figure 4-4, which shows the TSS concentration that may result from barge deposition at 90,000 

tonnes per day (tpd) at distances of 1, 2 and 4 km respectively.  As shown, the release of TSS is 

dominated by the deposition at 1 km.   

Figure 4-4: Predicted daily average TSS for waste rock barge dumped at 1 km, 2 km and 
4 km from the FRHEP intake (18 barge loads per day at 5000 tonnes per load) 

The waste production modelling undertaken by FRL indicated that the waste rock that will be 

produced can be classed in three categories of hardness as shown in Table 4-8.  In general, 

crushed hard rock will be expected to have a lower fines fraction than soft rock, with the soils and 

overburden type materials likely to contain the highest fraction of fines.  The assumed particle size 

distributions for the hard and soft waste rock are shown in Table 4-9. 
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Initial modelling completed by Hydronumerics indicated that deposition of finer materials such as 

soils within 1 km of the FRHEP embankment would result in very high TSS concentrations since 

the retention time within the FRHEP would be too short to allow the fines to settle to an elevation 

below the HEP intake.  To negate this, the barge deposition was scheduled based on the following 

assumptions: 

" Only hard rock waste will be deposited within the distance range of 1 to 2 km from the FRHEP 

embankment in either the Niar or Nena River arms, and daily deposition rates within this zone 

will not exceed 90,000 tonnes per day; 

" Only soft and/or hard rock waste will be deposited within the 2 to 4 km range from the FRHEP 

embankment, and deposition rates will not exceed 100,000 tonnes per day within this zone; 

and, 

" All remaining waste (i.e., soft rock comprising soils and overburden type materials) will be 

deposited 4 km or more from the FRHEP embankment, irrespective of deposition rates. 

FRL also required that early deposition of waste rock be as close as possible to the process plant 

facility (i.e. >4 km from the embankment).  A preliminary deposition schedule based on these 

requirements is shown in Figure 4-5.  The plot shows the cumulative placement within each the 

waste zones. 

To simulate these conditions, Hydronumerics completed simulations of barge dumping of waste 

rock at distances of 1 km, 2 km and 4 km from the FRHEP intake, to a maximum rate of 90,000 

tonnes per day, for which steady state TSS concentrations in the discharge from the FRHEP were 

determined.  To apply these calculations to the placement schedule shown in Figure 4-5, the steady 

state TSS values for each zone were corrected by multiplying the concentration with the ratio of 

the scheduled production rate to the modelled production rate, and then summing the TSS 

concentrations for all zones as follows: 

TSS (FRHEP) = TSS (1)*(S1/M1) + TSS(2)*(S2/M2) + TSS(3)*(S3/M3) 

Where: TSS(FRHEP) is the TSS in the outflow; 

TSS is the modelled steady state TSS concentration; 

S is the scheduled placement rate in units of mass per time; 

M is the modelled placement rate in units of mass per time; and,  

Numerals 1, 2 and 3 respectively refer to 1 km, 2 km and 4 km for the modelled TSS and 

to the zones 1-2 km, 2-4 km, and >4 km for the placement schedules. 

Based on the TSS capture assessment for the FRHEP completed by Hydronumerics, the fines 

associated with tailings deposition will be attenuated within the FRHEP (i.e., TSS reporting 

downstream of the ISF mostly represent fine material from waste rock deposition).  
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Table 4-8: Summary of waste rock production by hardness 

Period
Soil+Clay 
(tonnes)

Soft 
(tonnes)

Hard 
(tonnes)

1 3,231,409 3,336,852 21,635 

2 10,573,853 12,339,444 1,057,810 

3 12,218,968 29,381,733 3,399,299 

4 10,945,338 29,344,064 1,260,611 

5 11,703,669 26,693,149 6,603,182 

6 13,377,295 21,520,059 1,022,346 

7 15,632,644 24,118,072 5,249,284 

8 13,980,796 26,420,234 4,598,970 

9 13,845,657 39,854,525 11,299,818 

10 10,506,517 50,191,657 4,301,826 

11 4,705,312 56,046,602 4,248,086 

12 7,057,614 41,109,670 16,832,715 

13 10,760,989 31,927,389 22,311,622 

14 7,333,021 44,796,979 12,869,999 

15 2,816,176 41,495,639 20,688,185 

16 1,694,860 41,909,100 21,396,040 

17 2,587,210 43,605,318 18,807,472 

18 414,661 52,474,356 12,110,983 

19 1,034,645 51,101,571 12,863,783 

20 5,168,785 26,200,934 33,630,282 

21 3,498,944 27,150,464 34,350,592 

22 1,400,833 35,194,504 28,404,664 

23 5,093,291 43,035,808 16,870,902 

24 1,379,030 35,323,441 23,828,793 

25 3,190,028 38,822,614 22,987,358 

26 2,064,122 44,221,104 18,714,774 

27 545,041 21,409,247 30,738,795 

28 5,164,156 34,605,928 

29 168,026 6,535,811 

30 2,738,021 

31 1,865,933 

32 826,954 

33 51,290 

Total 176,760,708 944,356,712 437,093,762
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Table 4-9: Assumed particle size distributions for fines fraction of waste rock 

Screen Size 
(mm)

Soft rock and soils  
(10% passing 40 um) 

Hard rock 
(5 % passing 40 um) 

Fraction 
Passing 

Fraction 
Retained Fraction Passing 

Fraction 
Retained 

0.0373 0.100 0.0000 0.050 0.0000 

0.0242 0.0817 0.0183 0.0408 0.0092 

0.0148 0.0346 0.0471 0.0173 0.0235 

0.0108 0.0113 0.0233 0.0057 0.0117 

0.0076 0.0104 0.0009 0.0052 0.0005 

0.0054 0.0100 0.0005 0.0050 0.0002 

0.0038 0.0088 0.0011 0.0044 0.0006 

0.0031 0.0081 0.0007 0.0041 0.0003 

0.0016 0.0077 0.0005 0.0038 0.0002 

Figure 4-5: Cumulative placement schedule within each zone 

4.2.8 Effect of TSS on total metal concentrations 

The methods used above to estimate contaminant concentrations from the waste rock, tailings and 

open-pit walls result in predicted dissolved concentrations only.  However, suspended sediments 

at the levels expected in this system will carry additional metal loadings.  The majority of the TSS 

that will be released from the FRHEP will comprise fines from the waste rock.  No information is 

available for the fractional analysis of the fines (i.e. composition for individual size fractions) that 

may be generated during crushing of the waste rock since actual run-of-mine crushed rock has not 

yet been produced.  The fines associated with the waste rock will comprise sulphide minerals with 

high densities (which will settle faster than, for example unreactive minerals such as silicates).  The 

waste rock generally will be sourced from outside the ore deposit and therefore the properties of 

fines being transported from the country rock that is currently being eroded and generating TSS in 

the natural streams, may be a reasonable analogue to represent the fines that may be transported 

from the waste rock, when the density and settling rate of the sulphide minerals are taken into 

consideration. 

#0

#433

#533

#633

#733

#833

#933

#;33

#<33

#=33

#4/333

3 8 43 48 53 58 63 68

G
y
q

y
pe

xm
z
i
#T

pe
gi

q
i
r
x#
+Q

x,

Xmqi#+}ievw,

405oq#~sri 507oq#^sri B7oq#^sri



SRK Consulting Page 45 

UNPROTECTED – Client release PNA009_Frieda River - Water and Load Balance_Rev2 24 August 2018 

The contribution of suspended solids released from the FRHEP to total metal concentrations were 

therefore estimated from the baseline water quality monitoring data to estimate the natural 

suspended solids metal content.  To obtain the metal content of the sediments, the difference 

between the baseline total and dissolved metal concentrations was calculated first, and then 

divided by the baseline suspended solids concentrations.  The results, shown in Table 4-10, 

represent estimates of the total metal content of the suspended solids.  It should be noted that the 

copper content of the sediments is not dissimilar to that of the tailings (mean Cu ~700 mg/kg) and 

the waste rock samples (mean Cu ~750 mg/kg).  The estimated TSS composition therefore is 

considered to be a reasonable representation of the composition for TSS that would be released 

from the waste rock. 

Table 4-10: Estimated total metal content of natural suspended solids 

Parameter 
TSS content 

(mg/kg) 

Aluminium (Al) 13,000 

Antimony (Sb) 9 

Arsenic (As) 5 

Cadmium (Cd) 0.3 

Chromium (Cr) 15 

Cobalt (Co) 3 

Copper (Cu) 650 

Iron (Fe) 22,000 

Lead (Pb) 160 

Manganese (Mn) 630 

Nickel (Ni) 32 

Selenium (Se) 23 

Silver (Ag) 2 

Zinc (Zn) 480 

4.2.9 Stockpiles 

Temporary stockpiles of both waste rock and ore will be established at the site.  The waste rock 

will require temporary storage during the transportation process to accommodate loading of the 

barges.  Ore stockpiles will be required to facilitate scheduling at the process plant.  FRL has 

indicated that both stockpiles will be covered.  It is further anticipated that these facilities will be 

bunded, and sumps will be installed to collect any seepage or runoff that may occur.  This should 

afford the opportunity to treat the water before it is released.  

In the case of the waste rock, any solutes generated during the transport process and during 

storage is accounted for within the allowance of the 12 week period that has been adopted for the 

calculations.  Therefore, no additional source term is required for the waste rock stockpiles. 

In the case of the ore, solutes generated within the stockpile will be introduced to the process plant 

and will be captured in the tailings water.   
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4.2.10 Limitations and exclusions 

The load balance calculations did not include the following: 

" Source solute loadings from any quarries that may expose mineralised wall rocks; the majority 

of the quarries will be located within the FRHEP basin (source of material for embankment 

construction) and will be inundated soon after completion of the embankment and therefore 

would not represent a significant ongoing source of solutes.  (Note that TSS loadings from 

quarries have been captured in the Golder Associates estimates and are carried through the 

current analysis.) 

" Source solute loadings (other than TSS) from the process plant site due to cut and fill 

operations for foundations; the geochemical analysis of foundation materials sampled during 

geotechnical investigations indicated that the materials that are likely to be subject to cut-and-

fill are not mineralised (S content < 0.02%) and will not represent a significant source of solutes. 

" Any solute loadings from the proposed airport site and/or other site works that may be 

undertaken on the floodplains along the Frieda or the Sepik rivers.  These earthworks will occur 

primarily in floodplain sediments that are considered to be non-mineralised. 

" Allowance for the risk that fine particulate sulphide minerals, which are naturally hydrophobic, 

may float to the surface during the deposition of the waste rock.  Since crushed waste rock 

representative of the run-of-mine material is not available, the potential for this to occur could 

not be assessed.  It is however considered to be a residual risk that will need to be evaluated 

in the forward works program. 
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5 Results and discussion 

5.1 Introduction 

In the following sections, two approaches were adopted to assess the potential downstream water 

quality impacts.  In the first instance, outputs from the stochastic water balance modelling, together 

with the source contributions, were used to estimate water quality at each assessment point using 

a conservation of mass approach.  The premise is that all solutes generated from oxidation of the 

waste rock prior to deposition or solutes present in the tailings water remain in solution.  The 

exception is the potential for the formation of jarosite (or poorly ordered iron hydroxysulphate) 

secondary minerals that may form within the waste rock prior to deposition .  An assessment of the 

acidic kinetic tests indicated that iron may be limited by the formation of jarosite (or poorly ordered 

iron hydroxysulphate) based on specification modelling (SI values ranged from 0.01 to 0.3 for 

column acidic column leachates) and mass balance calculations for the column tests (comparison 

of actual to theoretical iron and sulphur release from tests).  At higher pH values specification 

modelling indicated that iron oxyhydroxides form readily.  Conservatively, only the formation of 

jarosite was considered for the waste rock, since the waste rock is predicted to acidify within the 

exposure timeframe, and since jarosite forms at more acidic pH values and generally results in 

higher dissolved iron concentrations.   

The water quality model was set up to allow assessment of the water quality without, and with, 

treatment of the open-pit discharge, as well as evaluating water quality for average, low (10th

percentile) and high flow (90th percentile) conditions.  The second approach utilised a deterministic 

calculation which allowed the assessment of water quality impacts based on differential flow 

conditions between the site (uplands) and the downstream (lowlands) receiving environment.  The 

deterministic approach was based on the evaluation of dilution ratios to determine the potential 

water quality that may result for different high and low flow conditions.   

5.2 Operational requirements 

The results for the water quality modelling were first used to determine the treatment and water 

management requirements for the open-pits.  The outcomes are discussed briefly in the following 

sections. 

5.2.1 Open-pit water management 

The water quality estimates for the combined open-pit sumps are provided in Appendix B.  The 

open-pit water quality predictions considered the water management options for each open-pit 

area.  A summary of the water quality predictions for key parameters is shown in Table 5-1.  As 

shown the water is predicted to become acidic and contain elevated concentrations of metals and 

sulphate.  

Table 5-1: Estimated contact water quality for the open-pits 

Year pH 
Al Cu Cd Fe Mn Ni SO4 Zn 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

1 3.70 7.5 7.6 0.01 30 1.70 0.04 288 1.82 

5 3.14 28.1 29.3 0.02 111 4.53 0.16 936 5.95 

10 2.89 45.9 41.7 0.04 206 5.51 0.31 1505 8.88 

15 2.73 62.0 42.9 0.04 295 5.44 0.46 2051 9.26 

20 2.85 45.7 28.6 0.03 224 3.14 0.36 1508 6.02 

25 2.80 51.5 30.9 0.03 255 3.19 0.41 1695 6.49 

30 2.82 48.7 27.7 0.03 245 3.12 0.40 1640 5.91 

33 2.81 49.9 29.0 0.03 249 3.18 0.40 1665 6.21 
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5.2.2 Assessment of the requirement to treat open-pit water 

The potential effects of discharging untreated open-pit water on the ISF pond were assessed for 

average flow conditions.  The results indicated that untreated open-pit sump discharge would cause 

the pH within the Nena arm of the ISF (AP4) and in the outflow (at AP6) to become acidic, as shown 

in Figure 5-1.  The results are presented from pre-mining (5 years or 60 months prior to 

commencement of production) to post mining.  Dissolved metals concentrations would also 

increase significantly, as shown for copper and iron in Figure 5-2.  (Note that the step change in 

pH and concentrations at Year 33 or month 396 represents the post closure flooding of the larger 

HITEK open-pit during which period no water would be released).  Iron concentrations are predicted 

to increase to several mg/L in the outflow from the FRHEP at AP6, and the copper concentration 

could increase to about 0.7 mg/L (which is well above the IFC Effluent Guideline of 0.3 mg/L for 

copper).   

Figure 5-1: Predicted ISF and outflow pH for untreated open-pit sump discharge 
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Figure 5-2: Predicted iron and copper concentrations in the ISF and outflow for 
untreated open-pit sump discharge  

FRL required an understanding of the timing for treatment to commence after mining starts 

(i.e. whether it will be necessary to start treatment in Year 1).  The corresponding results for not 

treating water during Year 1 of operations (but treating all other years) are shown in Figure 5-3 and 

Figure 5-4 respectively for comparison.   

As shown in these plots, even during Year 1 of operations pH will decrease and concentrations are 

predicted to increase significantly.   

The average operational exceedances relative to various water quality objectives are summarised 

in Table 5-2.  The table provides estimated average concentrations for the entire operational period, 

considering mean flows.  As shown, failure to treat the open-pit sump discharge water would result 

in significant exceedances of various water quality guidelines downstream of the site.  The ISF 

discharge will not meet the International Finance Corporation (IFC) discharge guidelines for pH, 

and would exceed PNG Schedule 1 criteria for iron.  In addition, WHO drinking water criteria as 

well as ANZECC criteria would be exceeded downstream of the FRHEP for several parameters.  

Based on these results, it is concluded that water from the open-pits would need to be treated prior 

to discharge to the ISF.  The results further show that, even though solute concentrations are 

predicted to decrease post flooding (i.e. beyond about month 460), treatment will be required post 

cessation of mining operations. 
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Figure 5-3: Predicted ISF and outflow pH for untreated open-pit water in Year 1 

Figure 5-4: Predicted copper and iron concentrations for untreated open-pit water in 
Year 1 
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5.2.3 Open-pit water treatment and lime demand 

The water quality estimates contained in Appendix B represent the entire operational period and 

extends into the short-term post operations.  These results were used to estimate the lime demand 

for water treatment – the results are also contained in Appendix B. 

The open-pit spill elevation for the larger HITEK open-pit is at an elevation of approximately 449 m 

reference level (m RL).  To provide surge capacity and equalise flows throughout the year, the 

open-pit lake elevation would be maintained at about 440 m RL.  Flooding to this elevation is 

predicted to occur in about 3 years, provided diverted water is temporarily routed to the open-pit 

lake and all upstream flows enter the open-pit.  As the water level rises, reactive wall rock will be 

inundated and isolated from atmospheric oxygen, so that these rocks will no longer contribute 

ongoing loads.  The wall rock exposure as a function of the elevation was determined from the final 

open-pit shell and used to correct the wall rock exposure with the rising water level.  The change 

in wall rock exposure over time for the duration of operations, and including the post closure 

flooding period, is shown in Figure 5-5.  As shown, a significant proportion of the High Red wall 

rock will be inundated post flooding. 

Figure 5-5: Wall rock type surface exposure over time for the combined open-pits  

It should however be noted that solute release could also occur from stored oxidation products 

present within the wall rocks and talus, and could cause a short term increases in solute loadings 

during flooding; no allowance has been made for this mechanism as it was assumed that all solute 

generated would be flushed from the wall rocks prior to inundation.  After the lake stabilises, only 

the wall rocks above the lake elevation will contribute ongoing solute loadings, and as a result lime 

demand will decrease.  

A summary of the estimated lime demand (as quicklime or CaO and as hydrated lime or Ca(OH)2) 

is provided in Table 5-3.  As shown, up to 74 tpd of quicklime (as CaO) may be consumed by the 

water treatment plant during the latter stages of operations.  After flooding of the open-pits, the lime 

usage is predicted to decrease to about 38 tpd.   
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The duration over which treatment will be required post-closure however cannot readily be 

determined as it will depend on the rate of erosion of the wall rocks (exposing fresh materials) and 

the possibility of wall rock failures that may expose large areas of unoxidized material.  There are 

many examples of open-pit mines where metal leaching and acid generation has been occurring 

for many years post cessation of operations (e.g. Bougainville Mine, PNG ~ 20 years; Britannia 

Beach Mine, British Columbia ~45 years, etc.) and it is anticipated that water treatment will be 

required until closure criteria are met (expected to be a period of at least 50 years) after mining is 

completed at the site.   
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Table 5-3: Summary of lime demand to treat open-pit contact water at average flow 
conditions 

Year 

Combined 
Flows to 

Treatment 

Combined open-pit discharge lime 
demand

As Quicklime 
(CaO) 

As Hydrated Lime 
(Ca(OH)2) 

(ML/day) (tpd) (tpd) 

1 41.9 3.5 4.6 

2 42.6 6.4 8.4 

3 41.2 9.0 11.8 

4 42.9 11.1 14.7 

5 44.0 13.3 17.6 

6 46.6 16.4 21.7 

7 63.9 22.0 29.0 

8 59.3 27.2 36.0 

9 63.6 32.4 42.9 

10 65.0 34.9 46.1 

15 67.3 49.4 65.3 

20 118.2 64.8 85.7 

25 119.2 74.0 97.7 

33 119.6 72.3 95.5 

34 - - - 

35 - - - 

36 - - - 

37 90.4 55.0 72.7 

38 91.4 52.7 69.6 

39 89.3 50.8 67.1 

40 91.6 49.4 65.3 

45 90.0 41.3 54.6 

50 92.0 38.2 50.5 

55 92.9 38.3 50.6 

5.3 Base case water quality assessment 

The base case operational strategy is to treat all contact water that will be accumulated in the open-

pits.  The treated water will be released to Ubai Creek and will flow into the ISF.  The treatment sludge 

will be discharged to the tailings launder and will be deposited with the tailings in the ISF.  Furthermore, 

for the base case, the waste rock will be blasted, crushed and then deposited in the ISF within an 

average exposure period of 12 weeks.  The base case considers average flow conditions.   

Water quality prediction results for the base case are provided in Appendix C, Part 1.  The pH profiles 

for the ISF impoundment, discharge and downstream receiving environment for key assessment 

points are shown in Figure 5-6.  As shown, the pH of the ISF pond (AP4 and AP5) and downstream of 

the FRHEP embankment (AP6) would generally remain unaffected by mining operations compared to 

background values.  Slightly alkaline pH conditions would persist throughout the period of operations 

downstream of the FRHEP embankment in the Frieda River and in the Sepik River as well. 
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Figure 5-6: Base case – pH conditions in the ISF impoundment, discharge and at 
downstream locations 

The predicted sulphate concentrations within the ISF pond and in the outflow, as well as downstream 

of the FRHEP embankment, are shown in Figure 5-7.  As shown, sulphate concentrations are 

predicted to increase to a maximum between 70 mg/L and 80 mg/L in the ISF pond (Nena arm) and 

to a maximum just above 60 mg/L in the outflow (AP6).  Downstream within the reaches of the Frieda 

River, the sulphate concentrations are predicted to generally decrease from the maximum outflow 

value for consecutive assessment points.  Only a marginal increase in sulphate concentrations  is 

indicated for the Sepik River when compared to background concentrations, with predicted average 

concentrations of about 10 mg/L for the operational period.   
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Figure 5-7: Base case – sulphate concentrations in the ISF impoundment, outflow and 
downstream of the mine (average flow conditions) 

5.3.1 Dissolved metals concentrations 

Maximum dissolved metal concentrations are predicted to occur during the middle years of operations 

when the mine waste production rates will be at a maximum.  As an example, Figure 5-8 shows the 

copper concentrations in the ISF pond and in the discharge, and downstream of the FRHEP 

embankment.  As shown, within the ISF pond, the maximum copper concentration will occur in the 

Nena arm (AP4) with a value of about 0.0356 mg/L; the corresponding maximum concentration in the 

outflow of 0.0174 mg/L (AP6).  Within the reaches of the Frieda River, the concentration is predicted 

to increase to about 0.016 mg/L.  Within the Sepik River at AP13, the dissolved copper concentration 

may increase fractionally to about 0.003 mg/L.   
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Figure 5-8: Base case – dissolved copper concentrations (average flow conditions) 

Average predicted dissolved metal concentrations are compared to various water quality objectives in 

Table 5-4.  As shown, IFC effluent guidelines would be met for all parameters at the ISF discharge 

(AP6).  Within the reaches of the Frieda River (down to AP11) the predicted concentrations for 

aluminium, chromium, cadmium, copper and zinc are likely to exceed the ANZECC water quality 

guidelines for 95% protection of freshwater aquatic life.  It should however be noted that the 

background concentrations for chromium were below detection at all locations, and the background 

concentration was set to 80% of the analytical detection limit (the detection limit coincides with the 

water quality guideline).  Typically, the incremental chromium concentration is less than the guideline.  

Within the reaches of the Frieda River, the predicted average copper concentration is typically about 

7 to 8 times the ANZECC guideline, whereas the predicted aluminium concentration is about three 

times the guideline, and the zinc concentration is about twice the guideline value.  The predicted 

cadmium concentration is only fractionally above the guideline.  Dissolved concentrations at all 

locations meet PNG Schedule 1 ambient water quality criteria.    
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Within the Sepik River, only copper is predicted to exceed the ANZECC guideline due to background 

concentrations.  On average the copper concentration is predicted to exceed the guideline by a factor 

of about 1.4 to 1.5.  It should be noted that a proportion of the dissolved copper (and zinc) would be 

complexed by dissolved organic carbon, which would reduce its bioavailability.  The complexing of 

copper is discussed further in Section 5.7. 

5.3.2 Base case TSS and total metal concentrations 

The total metal concentrations are a function of the TSS concentrations.  TSS concentrations within 

the ISF lake will be highly variable and will be a function of the location of active deposition.  The 

deposition strategy has identified the zone from the embankment to approximately 1 km upstream of 

the embankment as a ‘no-go’ zone; i.e. no deposition will occur within this area.  This area will therefore 

represent a settling basin for TSS removal from the water column.  Based on the deposition strategy, 

the TSS release can be regulated within specific zones so that the TSS in the outflow can be estimated.  

However, locally within the ISF it is not possible to estimate the TSS in surface water at any given 

time, since while the exact location and time of each barge deposition would need to be known to infer 

the possible TSS concentration.  Therefore TSS concentrations were not derived for either AP4 or 

AP5.   

The TSS concentrations for the base case are illustrated in Figure 5-9, together with the TSS 

concentrations in the downstream environment.  As shown, the TSS concentrations in the ISF outflow 

are predicted to range up to 250 mg/L for average flow conditions, originating predominantly (> 95%) 

from mine waste deposition by barge.  The ISF discharge TSS concentration would exceed the IFC 

discharge limit of 50 mg/L; however, it should be noted that the median baseline (background) TSS 

concentration in the Frieda River at AP7 is approximately 200 mg/L (and is highly variable).  Due to 

high baseloads of TSS in the Frieda River and the Sepik River, the discharge of TSS concentrations 

in flows from the ISF during mining operations (i.e. active waste rock disposal in the ISF) is not 

expected to result in significant deviations from baseline conditions.  Towards the end of the mining 

operations, the TSS is expected to decrease below the median baseline condition, and after mining 

ceases, the TSS will be consistently and significantly lower than median baseline conditions in the 

Frieda River.  The resulting reduced TSS loading to the Sepik River is relatively minor but will still 

result in overall lower TSS concentrations at AP12 and AP13 as shown in the plots.   

The total copper concentration profiles are shown in Figure 5-10.  As shown, total copper 

concentrations are predicted to decrease below baseline conditions within the reaches of the Frieda 

River due to the lower TSS concentrations.  However, total concentrations within the Sepik River are 

not expected to show a significant change.  Generally, total copper concentrations in the Sepik River 

will remain comparable to background concentrations. 

A summary of maximum total metal concentrations for key parameters is provided in Table 5-5 and 

are compared to WHO (2011) drinking water guidelines.  As shown, total concentrations of aluminium 

and iron are predicted to be elevated at all locations, and concentrations of lead are predicted to be 

marginally elevated above the drinking water quality guidelines (WHO, 2011).  Note that as discussed 

for copper, these metals are naturally elevated in the Nena, Frieda and Sepik rivers due to existing 

suspended solids loadings (see Table 2-4).  
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Figure 5-9: Base case – TSS concentrations 
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Figure 5-10: Base case – total copper concentrations (treatment throughout operations) 
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5.4 High flow conditions 

The high flow conditions are based on the 90th percentile flow outputs from the water balance.  

The operational strategy remains as described for the base case, i.e. open-pit water would be treated 

throughout operations and post-closure until closure criteria are met (expected to be at least 50 years 

post closure).  Water quality prediction results for high flow conditions are provided in Appendix C, 

Part 2. 

The pH profiles for the ISF pond and discharge, and downstream receiving environment for key 

assessment points are shown in Figure 5-11.  As for the base case, when treated, the pH of the ISF 

discharge (AP6) would decrease marginally for the period of operations, but the pH would generally 

remain alkaline and above a value of 7.5.  Compared to the base case, pH values are generally 

unchanged. 

Figure 5-11: High flow conditions – ISF discharge and downstream pH profiles 
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The sulphate concentrations in the ISF outflow and downstream of the mine site are shown in  

Figure 5-7.  The sulphate concentration in the ISF outflow is predicted to decrease under high flow 

conditions, when compared to the base case, from a maximum of about 65 mg/L to about 42 mg/L in 

the ISF outflow (AP6).  Within the Sepik River sulphate concentrations are predicted to decrease to 

below 10 mg/L. 

Figure 5-12: High flow conditions – predicted sulphate concentrations 

5.4.1 High flow dissolved metal concentrations 

Dissolved metal concentrations predicted for high flow conditions, with treatment of open-pit discharge 

water undertaken from commencement of operations, generally indicate dissolved metal 

concentrations less than the base case concentrations.  Figure 5-12 illustrates the copper 

concentration in the ISF discharge and downstream.  The copper concentration in the ISF discharge 

is predicted to peak at about 0.013 mg/L, but would average about 0.008 mg/L in the ISF outflow 

(AP6).  Within the Sepik River at AP13, the dissolved copper concentration would be comparable to 

background concentrations.   
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Figure 5-13: High flow conditions – predicted dissolved copper concentrations 

Average dissolved metal concentrations during the operational period are compared to various water 

quality objectives in Table 5-6.  As shown in the table, the water quality in the Frieda River would 

generally meet PNG Schedule 1 and WHO (2011) Drinking Water quality guidelines.  Predicted 

concentrations in the Frieda River would however exceed the ANZECC guidelines for aluminium, 

copper and zinc, with copper concentrations typically five to six times the guideline, aluminium twice 

the guideline value, and zinc typically 1.6 times the guideline. As noted before, the chromium and 

cadmium exceedances are marginal and are generally a result of elevated background concentrations 

adopted due to high detection limits. 

No exceedances for dissolved metals concentrations are predicted for the Sepik River.   
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5.4.2 High flow TSS and total metal concentrations 

In general, the ISF will attenuate TSS even under high flow conditions (storm events) as discussed in 

Hydronumerics (2018).  Similarly, the TSS release from mining operations will be limited by the rate 

of deposition in the ISF, so that TSS release from the ISF would not be expected to vary significantly 

from the base case.  Figure 5-14 provides a comparison between the mean (i.e., base case) annual 

and the 90th percentile TSS concentrations at AP6.  As shown, the TSS concentrations are not 

expected to vary significantly during the operational period.  Therefore, the TSS and total metals 

concentrations are expected to remain within the range predicted for the base case assessment (See 

Section 5.3.2). 

Figure 5-14: Comparison between annual mean (base case) and 90th percentile TSS 
concentrations 

5.5 Low flow conditions 

The low flow conditions are based on the 10th percentile flow rates, and are assumed to occur 

throughout the FRCGP construction and operational period.  This is an unlikely scenario since the 

duration of drought conditions are unlikely to persist for the duration of operations (see Section 2.4).  

The water balance outputs also represent conditions where dry conditions would exist for both the 

upland and lowland areas, which generally would result in ‘worst-case’ conditions.  Therefore, the 

results for the low flow conditions should be interpreted with caution.  

The operational strategy remains as described for the base case.  Water quality prediction results for 

low flow conditions are provided in Appendix C, Part 3 and are discussed below.    

The pH profiles for the ISF discharge and downstream receiving environment for key assessment 

points are shown in Figure 5-15.  For low flow conditions, whilst less water will be released from the 

open-pits the natural flow into the ISF will also decrease.  As a result, less dilution will be available in 

the ISF outflow, and the pH in the operating years is predicted to be fractionally lower than for the base 

case.  Within the pond, the effect on pH is slightly more pronounced in the Nena arm (AP4) since most 

of the waste rock will be placed in this location.  No significant changes in pH conditions are predicted 

for the downstream reaches of either the Frieda River or the Sepik River compared to the base case. 
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Predicted sulphate concentrations for low flows are shown in Figure 5-16.  At the low flow conditions, 

the sulphate concentrations are predicted to increase in comparison to the base case.  Sulphate 

concentrations are predicted to peak at over 100 mg/L in the ISF outflow at AP6, but would more 

typically be in the range of 60 to 100 mg/L.  Within the Frieda River downstream of the FRHEP, the 

sulphate concentrations would also remain within this range.  

Sulphate concentrations in the Sepik River are predicted to peak at about above 40 mg/L, but more 

typically be at about 20 to 40 mg/L during the operational period which is above the 90-percentile 

background concentration of between 6 and 8 mg/L.   

Figure 5-15: Low flow conditions – predicted pH profiles for the ISF and downstream flows 
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Figure 5-16: Low flow conditions – sulphate concentration profiles 

5.5.1 Dissolved concentrations 

Figure 5-17 illustrates the predicted range of copper concentrations within the ISF, at the discharge 

(AP6) and further downstream of the FRHEP.  Copper concentrations are predicted to be higher than 

predicted for the base case (i.e. average flows), with the copper released from the waste rock 

becoming more significant due to reduced dilution available.  The dissolved copper concentrations in 

the ISF outflow (AP6) are predicted to increase to a peak of 0.029 mg/L, with an average of about 

0.019 mg/L for the operational period.  Within the reaches of the Frieda River, the dissolved copper 

concentrations are expected to remain within a similar range, with concentrations at AP11 predicted 

to fluctuate between ~0.005 mg/L and 0.029 mg/L, which is in exceedance of ANZECC/ARMCANZ 

(2000) guidelines by up to a factor of between approximately 4 and 20 times.   

Within the Sepik River at AP13, the dissolved copper concentration could increase to 0.013 mg/L but 

generally would be at about 0.006 mg/L.   
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Figure 5-17: Low flow conditions – predicted dissolved copper concentrations 

Similar to the base case, predicted maximum dissolved metal concentrations for low flow conditions 

are compared to various water quality objectives in Table 5-7.  As shown, the predicted concentrations 

for aluminium, cadmium, chromium, copper and zinc are likely to exceed the ANZECC water quality 

guidelines within the reaches of the Frieda River.  As noted before, the chromium background 

concentrations generally influence the predicted outcomes.  Predicted average copper concentrations 

are expected to exceed the guideline by a factor of 13, whereas the average ratios for aluminium (5 

times), cadmium (1.8 times), chromium (2 times) and zinc (2.4 times) are substantially lower.  Within 

the Sepik River, the predicted average aluminium, chromium, copper and zinc concentrations would 

exceed the ANZECC guidelines (by factors of 2, 1.2, 4.9 and 1.2, respectively).  
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As shown, the average nitrate and ammonium concentrations are predicted to remain below the 

ANZECC water quality guideline in the ISF discharge and downstream.  The results generally show a 

net increase away from the site, which is indicative of the relatively high values for these parameters 

in existing background water quality.  These calculations do not include the contributions from the 

littoral zones.  However, even when combined with the estimates provided by Hydronumerics, nitrate 

and ammonium concentrations will remain below the water quality guidelines. 

The total phosphate-P concentrations show a similar trend of increasing concentrations downstream 

of the site, which indicates that the existing background concentrations are not likely to be impacted 

by any loadings from the site.   

The table also contains the total and dissolved organic carbon concentrations.  The organic carbon is 

expected to complex with copper and other metals, as discussed in the next section.  The presence 

of the dissolved organic material will therefore be expected to reduce the proportion of dissolved 

copper that is potentially toxic to aquatic life.   

Also note that other sources contributing to nutrient loads will include treated sewage discharge from 

the operations, and from settlements that may be established in the region following commencement 

of operations.  Sewage treatment will be implemented for the mining operations and associated 

accommodation facilities, however, this may not be the case for all settlements.  These sources have 

not been considered herein.  In general, the nutrient loadings would be expected to be larger than 

indicated by the water load balance; the increase would however be dictated by the proportion of 

sewage treated and the size of the population that would settle in the region.   
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5.7 Metal complexation 

Metal-humate interactions in aqueous and terrestrial ecosystems control the speciation of metals and, 

as a result, influence the bioavailability and toxicity of the metals.  Humic acids are widely distributed 

natural organic substances present on almost every segment of the terrestrial aquatic environment.   

Coffey and BMT WBM (2018) had completed assessments of the labile copper present in the natural 

water within the flows at and downstream of the proposed mine site in 2015 and 2017.   That study 

focussed on copper complexing capacity based on the naturally-occurring copper mineralisation at the 

mine site.  The results are summarised in Table 5-9 and showed that the dissolved copper 

concentration typically comprised up to 10% labile copper, with the exception of Ekwai Creek which 

indicated 36% (2015 results) and 70% (2017 results) labile copper.  The inferred copper complexing 

capacity ranged from 0.0041 to 0.0309 mg/L, with the lowest level measured at Ekwai Creek and the 

highest recorded in the lower Nena River.  

Table 5-9: Copper complexing capacity results (Coffey 2018) 

Site location 
Sample 

ID 

Date 
pH 

Dissolved 

Cu (mg/L) 

Chelex-labile 

Cu (mg/L) 

Chelex-

labile (%) 

Cu complexing 

capacity (mg/L) 

Ekwai Creek 
upstream of 
Ubai Creek 

W27 2015 7.2 0.0047 0.0017 36 0.008 

2017 4.6 0.0644 0.0454 70 0.004 

Nena River 
gauging 
station 

NR-GS 2015 7.1 0.00052 0.00003 5 0.021 

2017 7.6 0.00039 <0.000008 ND 0.026 

Lower Nena W29 2015 6.9 0.0042 0.00042 10 0.023 

2017 7.3 0.0024 <0.000008 ND 0.031 

Frieda River 
downstream 
of the Airstrip 

W23 2015 7.5 0.0010 <0.00002 ND 0.014 

2017 7.6 0.0021 <0.000008 ND 0.025 

Frieda River 
downstream 

W71 2017 
7.6 0.00045 <0.000008 ND 0.012 

Lower Frieda 
River 

W38a 2015 7.0 0.0014 0.00014 10 0.025 

2017 7.5 0.0007 <0.000008 ND 0.021 

Sepik at Iniok W34 2015 7.4 0.0017 0.00010 6 0.020 

2017 7.5 0.0015 <0.000008 ND 0.024 

Complexing capacities reported for the lower Frieda River and the Sepik River ranged between 0.012 

and 0.025 mg/L, with labile copper concentrations below 0.00014 mg/L 

The copper complexing capacity of the water however is also a function of competing solute 

concentrations that may also be complexed by the dissolved organic constituents.  Concentrations of 

other metals including major ions that may compete with copper were not reported for the testing 

reported in Table 5-10.  Since the water quality will be altered by mining and associated operations, 

complexing of copper will likely be different in the Frieda River from those shown in the table above.   

Copper aqueous speciation is dependent, amongst other things, on DOC, pH and the concentrations 

of competing ions (such as Ca, Fe aqueous species).  Therefore, at the various downstream locations, 

water chemistries calculated in the water and load balance were input to the MINTEQA2 model.  The 

Stockholm Humic Model (SHM) was used to estimate the complexing of the copper together with all 

the calculated dissolved metals that are likely to interact with the DOC.  The MINTEQA2 results are 

provided in Appendix D. 
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The results in general show that the organic carbon complexes primarily with iron (10 to 17% of the 

DOC) and calcium (8 to 10% of the DOC).  The copper results for average operational concentrations 

are summarised in Table 5-10  As shown, the results generally are within the range of the Coffey/BMT 

WBM measurements but the actual complexed copper concentrations are lower than the inferred 

complexing capacities indicated in the measured results.  The results show that the labile copper 

concentrations are likely to range from about 0.0025 to 0.0037 mg/L within the Frieda River, and from 

0.0002 to 0.0003 mg/L in the Sepik River.  

Table 5-10: Calculated complexed copper species for mean operational solute 
concentrations 

Location 
Hardness 

(as CaCO3) pH 

Total 
Organic 
Carbon 

Dissolved 
Copper 

(Cu)-mg/L 

Dissolved 
Copper 

Complexed 
(%) 

Dissolved 
Copper 

Complexed 
(mg/L) 

Labile 
Copper 
Species 
(mg/L) 

ET7 58 7.5 2.1 0.022 71.2 0.0156 0.0063 

ET8 72 7.6 1.5 0.006 71.1 0.0044 0.0018 

ET9 67 7.6 1.7 0.011 77.9 0.0087 0.0025 

ET; 67 7.6 1.7 0.011 70.4 0.0078 0.0033 

ET< 98 7.6 2.6 0.012 68.8 0.0082 0.0037 

ET= 95 7.5 2.6 0.011 69.9 0.0079 0.0034 

ET43 92 7.5 2.6 0.011 69.9 0.0076 0.0033 

ET44 90 7.5 2.6 0.010 70.8 0.0074 0.0031 

ET45 64 7.2 3.0 0.0021 87.3 0.0018 0.0003 

ET46 63 7.2 3.0 0.0019 87.3 0.0017 0.0002 

The results also showed that chromium is likely to be strongly complexed (typically > 90%), with zinc 

cadmium and aluminium less so, as shown in Table 5-11.  Based on these results, the labile chromium 

concentration should be well below the ANZECC receiving water quality guideline. 
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Table 5-11: Summary results for complexing of aluminium, cadmium, chromium, and zinc  

Location

Dissolved 
Metal 

Concentration 
(mg/L)

Proportion 
Metal 

Complexed 
(%)

Complexed 
Metal 

Concentration 
(mg/L)

Labile Metal 
Concentration 

(mg/L)

Aluminium 

AP4 0.332 0.7 0.002 0.329 

AP5 0.102 1.1 0.001 0.101 

AP6 0.176 1.4 0.002 0.174 

AP7 0.174 0.9 0.002 0.173 

AP8 0.191 1.4 0.003 0.189 

AP9 0.183 1.4 0.003 0.181 

AP10 0.175 1.4 0.002 0.173 

AP11 0.170 1.4 0.002 0.167 

AP12 0.032 3.9 0.001 0.031 

AP13 0.031 3.9 0.001 0.029 

Cadmium

AP4 0.00028 4.4 0.00001 0.00027 

AP5 0.00015 3.5 0.00001 0.00014 

AP6 0.00019 4.2 0.00001 0.00018 

AP7 0.00019 3.7 0.00001 0.00018 

AP8 0.00029 4.4 0.00001 0.00027 

AP9 0.00028 4.6 0.00001 0.00026 

AP10 0.00027 4.6 0.00001 0.00026 

AP11 0.00026 4.7 0.00001 0.00025 

AP12 0.00012 8.4 0.00001 0.00011 

AP13 0.00012 8.4 0.00001 0.00011 

Chromium

AP4 0.0013 91.8 0.0012 0.0001 

AP5 0.0012 93.4 0.0011 0.0001 

AP6 0.0012 94.1 0.0011 0.0001 

AP7 0.0012 93.0 0.0011 0.0001 

AP8 0.0022 95.5 0.0021 0.0001 

AP9 0.0021 95.5 0.0020 0.0001 

AP10 0.0021 95.5 0.0020 0.0001 

AP11 0.0020 95.5 0.0019 0.0001 

AP12 0.0011 96.7 0.0011 0.00004 

AP13 0.0011 96.7 0.0011 0.00004 

Zinc

AP4 0.015 6.7 0.0010 0.014 

AP5 0.008 5.4 0.0004 0.008 

AP6 0.010 6.6 0.0007 0.010 

AP7 0.010 5.8 0.0006 0.010 

AP8 0.015 6.8 0.0010 0.014 

AP9 0.015 7.0 0.0011 0.014 

AP10 0.015 7.0 0.0011 0.014 

AP11 0.015 7.3 0.0011 0.014 

AP12 0.006 13.4 0.0008 0.005 

AP13 0.006 13.4 0.0008 0.005 
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5.8 Copper load distribution and sensitivity to waste rock exposure 

In general, the primary sources for solute generation will be the open-pit, and, the release of solutes 

present in the waste rock and the tailings deposited in the ISF.  As discussed previously, copper has 

been shown as the primary contaminant of concern (COC) at the site.  A plot of the monthly copper 

loadings from each of the sources is presented in Figure 5-19.  As shown, the majority of the copper 

will be generated from the waste rock deposited in the ISF, peaking at about 6,500 kg per month.  In 

comparison the copper loadings from the tailings peak at about 700 kg per month, or about 10% of 

that from the waste rock, and the loading from the treated open-pit water peaks at about 100 kg per 

month.  

Figure 5-19: Base case monthly copper load distribution by source – 12 week waste rock 
exposure 

The base case assessment assumes that, on average, the rock will be exposed for a period of 12 

weeks before it is inundated.  The actual time will depend on a number of factors including the mining 

fleet, access to blasted waste rock, rate of crushing and availability of equipment, the number of barges 

operational and so on.  Mining would be optimised to minimise the exposure time of the waste rock.  

It could be expected that under normal operating conditions it may be possible to maintain lag times 

between blasting and waste rock deposition to less than six weeks.  A corresponding plot of the copper 

loadings is shown in Figure 5-20 and indicates that the copper loadings from the waste rock would 

decrease to about 3400 kg /month, and the average copper concentration in the ISF would decrease 

from a maximum of about 0.012 mg/L to a maximum of about 0.008 mg/L.  The results indicate the 

clear benefit of inundating the waste rock as soon as practicable. 
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Figure 5-20: Monthly copper load distribution by source with waste rock exposure reduced 
to 6 weeks 

5.9 TSS sensitivity to barge deposition strategy 

The base case assessment addressed a possible barge dumping strategy whereby all hard rock would 

preferentially be scheduled for deposition in the zone 1 to 2 km from the FRHEP embankment.  The 

balance of the hard rock and soft rock as required placed in the 2 to 4 km zone, and all other waste 

deposited further upstream in the ISF (i.e. >2km) – see Section 4.2.7.  Under these operating 

constraints, the 1 to 2 km zone would be filled in about 15 years, and the 2 to 4 km zone would be 

filled in about 12 years.  The limnological analysis also showed that the highest loadings originate from 

the 1 to 2 km zone, followed by the 2 to 4 km zone, followed by the zone at a distance greater than 4 

km from the embankment.  Therefore, by reducing the rate of deposition in each of these zones (i.e. 

extending the time over which the zones will be filled to capacity), the rate TSS release will be lowered 

and the TSS concentrations in the outflow will be reduced.   

An alternate deposition strategy was derived with the following operating constraints: 

" Zone 1 to 2 km:  Maximum rate of barge depositions limited to 5 per day (i.e. deposition rate 

restricted to a maximum of 25,000 tonnes per day); deposition commences only at the beginning 

of Year 5. 

" Zone 2 – 4 km:  Maximum rate of barge depositions limited to 8 per day (i.e. deposition rate 

restricted to a maximum of 40,000 tonnes per day); deposition commences from Year 1 in the Niar 

Arm to contain tailings deposition upstream from this area; deposition in the Nena Arm will coincide 

with requirements to contain emergency tailings deposition in the area near the process plant. 

" Zone >4 km: accommodates all material that cannot placed within the other zones at any given 

time. 

Under these constraints, the time to fill the 1 to 2 km zone would be increased to about 30 years, and 

to fill the 2 to 4 km zone, about 32 years.  The revised schedule of deposition is shown in Table 5-12 

and corresponding predicted TSS concentrations in the outflow from each of the zones together with 

the combined TSS release is illustrated in Figure 5-21.  The figure includes the plot for the base case 

TSS concentrations for comparison.  As shown, by limiting the rate of deposition within each of the 

zones, it would be possible to reduce the TSS concentrations in the ISF outflows. 
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Table 5-12: Revised placement schedule to limit deposition rates in nearfield zones 

Year

Zone: 1 to 2 km Zone : 2 to 4 km Zone : > 4 km 

Total Placed 
(tonnes)

Rate 
(tonne/day)

Total Placed 
(tonnes)

Rate 
(tonne/day)

Total Placed 
(tonnes)

Rate 
(tonne/day)

1  -   -   6,589,896  18,055   -   -  

2  -   -  21,189,896  40,000   9,371,107  25,674  

3  -   -  35,789,896  40,000  39,771,107  83,288  

4  9,125,000  25,000  50,389,896  40,000  57,596,120  48,836  

5 18,250,000  25,000  64,989,896  40,000  78,871,120  58,288  

6 27,375,000  25,000  79,589,896  40,000  91,065,820  33,410  

7 36,500,000  25,000  94,189,896  40,000  112,340,820  58,288  

8 45,625,000  25,000  108,789,896  40,000  133,615,820  58,288  

9 54,750,000  25,000  123,389,896  40,000  174,890,820  113,082  

10 63,875,000  25,000  137,989,896  40,000  216,165,820  113,082  

11 73,000,000  25,000  152,589,896  40,000  257,440,820  113,082  

12 82,125,000  25,000  167,189,896  40,000  298,715,819  113,082  

13 91,250,000  25,000  181,789,896  40,000  339,990,819  113,082  

14 100,375,000  25,000  196,389,896  40,000  381,265,818  113,082  

15 109,500,000  25,000  210,989,896  40,000  422,540,818  113,082  

16 118,625,000  25,000  225,589,896  40,000  463,815,818  113,082  

17 127,750,000  25,000  240,189,896  40,000  505,090,818  113,082  

18 136,875,000  25,000  254,789,896  40,000  546,365,818  113,082  

19 146,000,000  25,000  269,389,896  40,000  587,640,817  113,082  

20 155,125,000  25,000  283,989,896  40,000  628,915,818  113,082  

21 164,250,000  25,000  298,589,896  40,000  670,190,818  113,082  

22 173,375,000  25,000  313,189,896  40,000  711,465,819  113,082  

23 182,500,000  25,000  327,789,896  40,000  752,740,820  113,082  

24 191,625,000  25,000  342,389,896  40,000  789,547,084  100,839  

25 200,750,000  25,000  356,989,896  40,000  830,822,084  113,082  

26 209,875,000  25,000  371,589,896  40,000  872,097,084  113,082  

27 219,000,000  25,000  386,189,896  40,000  901,065,167  79,365  

28 228,125,000  25,000  400,789,896  40,000  917,110,251  43,959  

29 234,828,837  18,367  400,789,896   -  917,110,251   -  

30 237,566,858  7,501  400,789,896   -  917,110,251   -  

31 239,139,749  4,309  401,082,939   803  917,110,251   -  

32 239,139,749   -  401,909,893  2,266  917,110,251   -  

33 239,139,749   -  401,961,183   141  917,110,251   -  
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Figure 5-21: Comparison between base case and restricted barge dumping within the 1 to 
2 km and 2 to 4 km zones 

5.10 ISF water quality management 

Water quality prediction results, as discussed in the preceding sections, indicate that concentrations 

of some metals (copper, aluminium, chromium and zinc) could be elevated above receiving water 

quality guidelines within the reaches of the Frieda River and to a lesser extent in the Sepik River.  

Under severe drought conditions, water quality in the Sepik River could also be impacted.  The primary 

source of the dissolved metals is the release of solutes from waste rock that may have been exposed 

to weathering for an extended period of time prior to deposition in the ISF.  The water quality impacts 

from the waste rock can be mitigated by depositing the waste rock in as short a time as possible - as 

noted above - reducing the exposure from the base case period of 12 weeks to 6 weeks will provide a 

significant improvement in the Frieda River water quality.   
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Notwithstanding, as operations progress, active monitoring of the water quality should provide an 

indication of the effectiveness of reducing exposure times before deposition.  Should it not be possible 

to meet short exposure times (e.g. during shut downs, extended wall rock exposure between push-

backs etc.) then addition of lime or limestone to the waste rock prior to deposition (e.g. by introduction 

to the crushing circuit to effectively blend the lime/limestone with the rock, or onto the conveyor prior 

to loading into the barges) would facilitate neutralisation of the acidity and mitigation of metals release.  

Limestone would be the preferred alkali since over-dosing would not result in significant pH fluctuations 

in the water column).  The rate of limestone application would depend on the exposure times and 

accumulated acidity.  Field determinations can be made to control the application rates as required. 

Tailings water is a secondary source of solute release.  Mitigation features that are included in the 

current design comprise tremie deposition of tailings to maximise the entrapment of porewater and 

minimise solute and TSS release.  Additional mitigation measures are not anticipated for the tailings 

since the load contribution is small, and the TSS is expected to be captured and redeposited within 

the hypolimnion.  

Although the settling of particulates in the ISF impoundment will result in a substantial decrease in 

TSS concentrations downstream in the Frieda River, the outflow from the FRHEP is likely to exceed 

the IFC effluent guideline of 50 mg/L.  Background TSS also exceeds this guideline and is highly 

variable.  Therefore, consideration of mitigation measures may be required to reduce TSS transport 

out of the FRHEP.  Since the waste rock is the primary source of TSS, and considering that the FRHEP 

intake is more than 20 m below the lake surface, placement of silt curtains at the outflow will be 

impractical and TSS control would be difficult to achieve.  Therefore, control of TSS will have to be 

achieved at source.  A primary control on TSS release will be the distance from the embankment at 

which waste rock deposition will occur.  The waste rock deposition schedule may need to be adjusted 

once field scale responses to TSS transport have been measured.  The rate of deposition in the zones 

closest to the FRHEP embankment may need to be decreased and regulated to achieve more 

favourable outcomes.  If required, silt curtains may be deployed around the barges or within the 

general vicinity of waste rock dumping areas close to the FRHEP embankment (i.e. in the 1 to 4 km 

range).  

5.11 Closure and post-closure open-pit lake 

Once the tailings and the waste rock have been deposited in the ISF no further oxidation will occur 

and solute release will become insignificant from the waste rock and the tailings.  Similarly, wall rock 

and talus inundated by the open-pit lake will cease to be sources for ongoing solute release.  However, 

the open-pit wall rocks above the lake will continue to generate acid and solutes. 

Water quality predictions indicate that the lake will acidify, and if allowed to discharge untreated will 

cause adverse impacts on the downstream receiving water quality (see Section 5.2.2).  The 

acidification and solute release will be supported by the oxidation of the highwall above the lake level.   

As discussed previously, solute release is expected to occur from talus accumulated on the open-pit 

benches, and from the blast-damaged wall rocks over time.   

The talus is expected to be fully oxygenated.  The depletion of the sulphur in the talus will depend on 

the sulphur content (i.e. rock type amber, red and high red) and the actual rate of oxidation.  For 

example, for a high red material at 5% sulphur content, and assuming the rate of oxidation remains 

constant, the sulphur would be depleted in the order of 15 to 20 years.  This does not consider any 

regeneration of talus from erosion or wall rock failure.  For the red class material, the time to depletion 

may be in the order of 20 to 25 years or more (oxidising at a slower rate).  However, these calculations 

are for static open-pit walls; i.e. erosion is not considered.   
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The effect of erosion would be to add talus of ‘fresher’ materials to benches and exposing fresh wall 

rock above the benches.  The additional talus would extend the period over which solute loads can be 

generated.   

Erosion will not occur evenly across the open-pit.  It is likely that different lithological units will erode 

at different rates (softer wall rock eroding more rapidly than harder, more competent wall rock).  The 

rate of erosion is also likely to be affected by the chemistry of the porewater and surface runoff; acidic 

water is likely to accelerate slaking and erosion of some of the lithological units.   

Aside from erosion, open-pit wall failures may also occur, which could lead to large-scale removal of 

depleted wall rock and exposure of mineralised wall rock.  This could reset the oxidation curves to 

time zero for that area, and, depending on the scale of the failure, could lead to significant increases 

in solute release.   

At present it is not possible to assign a rate of erosion, as insufficient information is available to infer 

erosion rates.  During operations, however, it will be possible to observe and record rates of erosion 

that can then be used to better assess potential impacts on the post-closure open-pit walls.  

As noted in Section 4.2.2, in addition to the talus, solute generation will also occur from the intact but 

blast damaged wall rocks.  The rate of oxidation would be subject to oxygen diffusion into the blast-

damaged walls and would be expected to extend well into the future (beyond the period of talus 

oxidation).  Oxygen diffusion calculations were completed on the wall rocks to estimate oxidation rates 

into the future and to indicate the development of the oxidation and sulphide mineral depletion fronts.  

The results are summarised in Table 5-13.  

Table 5-13: Summary of estimated rate of oxidation and sulphide depletion from exposed 
wall rocks based on oxygen diffusion rates 

Open-pit 
Year  

(post closure) 
Oxygen consumption 

(mol/m2/s) 
Depth of oxidation 

front (m) 
Depth of sulphide 

depletion (m) 

HITEK 

2 6.84E-07 0.113 0.009 

5 2.44E-07 0.170 0.075 

10 1.85E-07 0.206 0.119 

20 1.17E-07 0.257 0.185 

30 9.41E-08 0.305 0.236 

40 8.06E-08 0.341 0.278 

50 6.68E-08 0.371 0.314 

The table shows the oxidation rate (i.e. oxygen consumption rate), progression of the oxidation front 

into the wall rock, and the depth of sulphide depletion.  The results indicate that over a period of 

50 years, sulphide mineralisation could be depleted to an average depth of between 0.31 m and 

0.37 m into the wall rock.  The HITEK open-pit could thus remain a contaminant source for many years 

after closure.  Based on the sulphide depletion calculations, the rate of oxidation of the exposed wall 

rocks (and thus solute generation) could decrease by ~85% - 90% within the 50-year period (i.e. 

quicklime (CaO) demand could decrease from about 50 tonnes per month to about 5 to 10 tonnes per 

month (not considering regeneration of reactive surfaces by erosion and wall rock failure).   

Therefore, since the acid generation and solute loadings from the open-pit wall rocks would be 

expected to decrease over time post closure, and since the water from the open-pit will continue to be 

treated prior to discharge, the water quality in the downstream environment will continuously improve 

from the predicted immediately after closure (see Section 5.3).   
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6 Deterministic assessment 

6.1 Introduction 

As noted in Section 3.2.1, three scenarios were evaluated as follows: 

The deterministic calculations were completed for the following scenarios: 

" Scenario 1 – High flow at AP6 together with average conditions on the lowland areas. 

" Scenario 2 – Average flow at AP6, and dry conditions for lowland areas.  

" Scenario 3 – Low flow at AP6 dry conditions for lowland sites. 

Based on the results for these simulations, the lowest available dilution factors were determined and 

utilised to assess potential water quality impacts on the downstream environment, as described in the 

following sections.   

6.2 Downstream dilution 

Potential water quality changes downstream of the FRHEP were assessed using a simple dilution 

method based on flow data generated for the ISF discharge at AP6 and in the Lower Frieda River 

(AP11) and the Sepik River at Kubkain (AP13).  The assembled data were analysed to estimate 

dilution factors, and the results are summarised in Table 6-1.  These dilution factors were used to 

estimate the increase in concentrations that would result from the ISF discharge at the given 

assessment points. 

Table 6-1: Estimated dilution factors 

Case 
Dilution Factors 

AP6 AP11 AP13 

Scenario 1 (high flow AP6/average lowland conditions) 1 1.7 19.1 

Scenario 2 (average flow AP6/dry lowland conditions)) 1 1.2 13.7 

Scenario 3 (low flow AP6, dry lowland conditions) 1 1.4 16.1 

6.3 Estimated water quality impacts 

6.3.1 Scenario 1 – High outflow and average lowland conditions 

The estimated concentrations for high outflow conditions for the ISF, and for average conditions in the 

lowland are shown in Table 6-2 for dissolved constituents.  The table provides the maximum and 

average discharge concentrations in outflows from the ISF over the period of active operations 

(i.e. from start to end of mining operations).  The corresponding average and maximum concentrations 

that may result in the Lower Frieda River (AP11) and in the Sepik River at Kubkain (AP13) are also 

shown, as well as average concentrations in the background water quality.  For comparison purposes, 

the PNG (Schedule 1), WHO (drinking water) and ANZECC freshwater quality (95% protection) water 

quality objectives are also provided. 

It is evident that ISF discharges could lead to increases in concentrations downstream in the lower 

Frieda River.  Increases in dissolved copper concentrations would lead to exceedances of the 

ANZECC freshwater quality objectives in the Lower Frieda River and could result in concentrations 

between 5 and 7 times the background concentration.  The results also show that aluminium, 

chromium, cadmium and silver could exceed the ANZECC water quality objectives within the lower 

Frieda River (AP11).   
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Within the Sepik River (AP13), concentrations of copper, silver and zinc could exceed the water quality 

objectives; however, background concentrations for copper, zinc and silver are shown to already be 

above the water quality guideline within the background concentrations.  The copper concentration 

would increase by about 28 to 35% above the background level, or about by about 0.0004 to 

0.0007 mg/L.  The predicted incremental contribution by the ISF discharge may not be detectable 

within the Sepik River.   

6.3.2 Scenario 2 - Average outflow and dry lowland conditions 

The results for Scenario 2 are presented in Table 6-3.  Consistent with the results for Scenario 1, 

copper concentrations would exceed ANZECC objectives in the Lower Frieda River.  The calculated 

copper concentrations for Scenario 2 almost double the concentrations calculated for Scenario 1, with 

a maximum value of 0.016 mg/L.   As for the base case, aluminium, cadmium, chromium, silver and 

zinc concentrations would also exceed the ANZECC water quality objectives within the Lower Frieda 

River (AP11). 

Copper concentrations in the Sepik River are shown to increase by ~55% over the background 

concentration, or a maximum incremental concentration of about 0.0013 mg/L above background 

levels.  As noted for Scenario 1, concentrations of silver and zinc are also calculated to exceed the 

respective guidelines within the Sepik River due to elevated background concentrations.   

6.3.3 Scenario 3 - Low outflow and dry lowland conditions 

This scenario simulates dry conditions across the upland and lowland areas.  The results represent 

the ‘worst case’ conditions since the concentrations in the outflow would be at a maximum (lowest 

level of dilution within the outflow) coincident with low flows within the Sepik River.  The results for 

dissolved constituent concentrations are shown in Table 6-4.  Under these conditions, concentrations 

of aluminium, cadmium, chromium, copper, silver and zinc would exceed ANZECC guidelines, with 

concentrations about 40% higher than for Scenario 2.    

Within the Sepik River (AP13) only copper, silver and zinc concentrations would exceed the guideline 

values; as noted before the background concentrations already exceed the guideline values.  The 

copper concentration would increase to a maximum of about 0.0029 mg/L.   
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7 Conclusions and Limitations 
Results of the water and load balance modelling indicate the following: 

" Construction of the FRHEP embankment will equalise flows downstream of the facility during 

operations and post closure. 

" Contact water quality for the open-pits is predicted to become acidic early on during operations 

and remain acidic after flooding of the open-pits at closure.  Metal concentrations, in particular 

aluminium, copper and iron, are expected to be elevated relative to background levels. Treatment 

of the open-pit discharge water will be required to avoid impacts on downstream water quality.  

Conventional HDS treatment is recommended in order to adjust pH values and precipitate metals 

as metal hydroxides.  The resultant water treatment sludges would be considered suitable for 

discharge with the process tailings.  Water quality typically achieved by HDS treatment systems 

have been shown to mitigate the impacts from contact water.   

" ISF outflows are predicted to result in increases in solute concentrations in the Frieda River (AP6 

to AP11), and may lead to exceedance of corresponding ANZECC receiving water quality trigger 

values.  The predicted increases will vary depending on the flow conditions, stage of operations 

and deposition strategy.  Copper concentrations in the Sepik River are predicted to remain 

comparable to background levels.  

" Dissolved organic carbon species are expected to complex copper and other metals to various 

degrees which would reduce the labile metals concentrations and reduce toxicity.  Copper 

speciation calculations indicate that on average between 68 and 87 % of the dissolved copper 

may be complexed by organic species.  This would decrease the labile copper concentrations in 

the reaches of the Frieda River to about 0.003 mg/L. Adsorption to suspended particulate matter 

may also reduce bioavailable metals concentrations. 

" TSS are expected to be generated at elevated concentrations within the ISF pond, due to the 

deposition of waste rock by barge.  Barge dumping results in the release of fines to the water 

column.  The TSS in the ISF outflow will depend on the rate of waste rock deposition and location 

(i.e. distance from the from FRHEP embankment) where it occurs.  

" The mean TSS concentrations downstream of the FRHEP embankment at AP6 are predicted to 

be about 130 mg/L, with a 90th percentile concentration of 215 mg/L during the operational period 

of the FRCGP.  The TSS concentrations at AP6 are predicted to decrease from the pre-project 

(existing) conditions (mean TSS concentration of 191 mg/L, and 90th percentile concentration of 

338 mg/L).  TSS concentrations in the ISF outflow may further be reduced by scheduling and 

selective placement of waste rock during operations.  Assessment of an alternate scheduling 

strategy indicated that the maximum TSS concentration may be reduced to about 200 mg/L, which 

is at about the average background concentration at AP6.   

" Post closure, water treatment will be required to mitigate against the release of contact water from 

the open-pits.  Treatment will be required until closure criteria are met and is expected to occur for 

a period of at least 50 years post closure.   

" The ISF will also act as a large scale settling basin for natural sediments from upstream sources 

so that the TSS release downstream will be reduced significantly when compared to pre-project 

concentrations.   

" With the implementation of the proposed water treatment and other control measures, the site is 

predicted to remain in compliance with the PNG Environment (Water Quality) Regulations (2002) 

and PNG Drinking water guidelines downstream of the proposed mixing zone during operations 

and post-closure of the FRCGP. 
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The water balance model and water quality assessment have been developed using generally 

conservative methods and assumptions.  Remaining model limitations or uncertainties that have been 

identified as potentially significant include the following: 

" Solute source terms are based on best available data and information.  Gaps in available 

information necessitated adoption of assumed (and conservative) values for some parameters.  

Until monitoring data are available from the full-scale facility, some model inputs/output will remain 

uncertain.  Nevertheless, the outcomes are considered adequate for the assessment of potential 

downstream impacts. 

" The extent of oxidation and duration of waste rock exposure prior to deposition in the ISF may 

significant impact the solute loading to the receiving environment.  More detailed planning and 

scheduling prior to project implementation may reduce the uncertainty associated with the current 

conservative assumption of 12 weeks average waste rock exposure. 

" Uncertainty remains in the assumptions adopted for the operational and post closure open-pit wall 

rock conditions with respect to talus accumulation, depth of fracture damage, and overall rates of 

oxidation.  These can be refined once mining commences and actual rates of solute generation 

can be measured. 
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5^` +( ., . +&( (&((((, +-&( (&(-( (&(/1 (&((+ )-+&* (&(+)

BOg +) .- . +&( (&((((, +-&. (&(-( (&(0( (&((+ )-.&) (&(+*

?c\ +( .. . +&( (&((((, ++&1 (&(,0 (&(/. (&((+ ),1&( (&(+(

?cZ +) ./ . +&( (&((((+ ++&+ (&(,/ (&(/- (&((+ ),.&0 (&(+(

5cU +) .0 . +&) (&((((+ +)&( (&(,, (&(/( (&((+ )+.&1 (&(*0

HS^ +( .1 . +&) (&((((+ +)&) (&(,, (&(/( (&((+ )+/&* (&(*0

DQb +) /( . +&) (&((((+ *0&. (&(,( (&(., (&((* )*.&- (&(*.

C]d +( /) . +&) (&((((+ +)&( (&(,, (&(/( (&((+ )+/&+ (&(*0

8SQ +) /* . +&) (&((((+ +)&/ (&(,- (&(/) (&((+ ),(&, (&(*0

?O\ +) /+ / +&) (&((((+ +)&, (&(,- (&(.* (&((* ))0&) (&(*/

;SP *0 /, / +&) (&((((+ +*&/ (&(,/ (&(., (&((+ )*+&( (&(*1

BO` +) /- / +&) (&((((+ +*&0 (&(,/ (&(., (&((+ )*+&1 (&(*1

5^` +( /. / +&( (&((((+ +,&, (&(,1 (&(.0 (&((+ )+(&( (&(+(

BOg +) // / +&( (&((((+ ++&, (&(,0 (&(.. (&((+ )*.&) (&(*1

?c\ +( /0 / +&) (&((((+ +*&. (&(,/ (&(., (&((+ )*+&, (&(*1

?cZ +) /1 / +&) (&((((+ +*&/ (&(,/ (&(., (&((+ )*+&0 (&(*1

5cU +) 0( / +&( (&((((+ +,&, (&(,1 (&(.0 (&((+ )+(&0 (&(+(

HS^ +( 0) / +&) (&((((+ *1&. (&(,* (&(-0 (&((* ))*&0 (&(*.

DQb +) 0* / +&) (&((((+ +(&0 (&(,, (&(.) (&((* ))/&0 (&(*/

C]d +( 0+ / +&) (&((((+ *0&1 (&(,) (&(-/ (&((* ))(&- (&(*-

8SQ +) 0, / +&) (&((((+ +(&/ (&(,, (&(.( (&((* ))0&( (&(*/

LSO` )

LSO` *

LSO` +

LSO` ,

LSO` -

LSO` .

LSO` /

EC5((1N5^^S\RWf 6 EO`b ) EWb KFNGSd)&fZaf HG@ 7]\acZbW\U



EC5((1 % HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6 EO`b ) ^U * ]T +*

78C59 ?PZ FIZMX @[ISPZ_ 

5dS`OUS ;Z]ea

GMIX <VUZO W7 1N 1S 1Y 2I 2M 3I 3L

" LI_Y <VUZO GMIX Y'[' TN(; TN(; TN(; TN(; TN(; TN(; TN(;

?O\ +) 0- 0 +&( (&((((, ,)&+ (&(-1 (&(.1 (&((+ )+*&- (&(+-

;SP *0 0. 0 +&( (&((((, ,(&0 (&(-1 (&(.0 (&((+ )+(&. (&(+-

BO` +) 0/ 0 +&( (&((((, +0&. (&(-- (&(., (&((+ )*+&- (&(++

5^` +( 00 0 *&1 (&((((, ,*&1 (&(.* (&(/* (&((+ )+/&, (&(+/

BOg +) 01 0 *&1 (&((((- ,/&, (&(.0 (&(/1 (&((, )-)&1 (&(,(

?c\ +( 1( 0 *&1 (&((((, ,)&1 (&(.( (&(/( (&((+ )+,&, (&(+.

?cZ +) 1) 0 +&( (&((((, ,(&, (&(-0 (&(./ (&((+ )*1&0 (&(+,

5cU +) 1* 0 +&( (&((((, +0&, (&(-- (&(., (&((+ )*+&/ (&(++

HS^ +( 1+ 0 +&( (&((((, +/&/ (&(-, (&(.+ (&((+ )*)&- (&(+*

DQb +) 1, 0 +&( (&((((, +.&- (&(-+ (&(.) (&((+ ))/&1 (&(+)

C]d +( 1- 0 +&( (&((((, +/&/ (&(-, (&(.+ (&((+ )*)&1 (&(+*

8SQ +) 1. 0 +&( (&((((, ,(&1 (&(-1 (&(.0 (&((+ )+*&0 (&(+-

?O\ +) 1/ 1 *&1 (&((((, ,+&+ (&(.+ (&(.. (&((+ )*.&) (&(+.

;SP *0 10 1 +&( (&((((, ,)&) (&(-1 (&(.+ (&((+ ))1&- (&(+,

BO` +) 11 1 *&1 (&((((, ,/&* (&(.0 (&(/* (&((+ )+/&* (&(+1

5^` +( )(( 1 *&1 (&((((- ,1&, (&(/) (&(/- (&((, ),+&, (&(,)

BOg +) )() 1 *&1 (&((((- ,0&- (&(/( (&(/, (&((, ),)&+ (&(,(

?c\ +( )(* 1 *&1 (&((((- ,1&- (&(/* (&(/. (&((, ),,&- (&(,)

?cZ +) )(+ 1 *&1 (&((((- ,0&. (&(/( (&(/, (&((, ),*&( (&(,(

5cU +) )(, 1 *&1 (&((((, ,-&. (&(.. (&(/( (&((+ )++&- (&(+0

HS^ +( )(- 1 *&1 (&((((, ,,&, (&(., (&(.0 (&((+ )+(&( (&(+/

DQb +) )(. 1 *&1 (&((((, ,)&, (&(.( (&(.+ (&((+ )*)&, (&(+,

C]d +( )(/ 1 *&1 (&((((, ,,&, (&(., (&(.0 (&((+ )+(&+ (&(+/

8SQ +) )(0 1 *&1 (&((((, ,-&( (&(.- (&(.1 (&((+ )+*&+ (&(+/

?O\ +) )(1 )( *&1 (&((((, ,0&1 (&(/) (&(/( (&((+ )+-&+ (&(,(

;SP *0 ))( )( *&1 (&((((, ,-&0 (&(.. (&(.. (&((+ )*.&* (&(+/

BO` +) ))) )( *&1 (&((((, ,/&0 (&(.1 (&(.1 (&((+ )+)&/ (&(+1

5^` +( ))* )( *&1 (&((((- -)&* (&(/, (&(/+ (&((, ),(&0 (&(,*

BOg +) ))+ )( *&0 (&((((- -+&) (&(// (&(/. (&((, ),.&* (&(,+

?c\ +( )), )( *&0 (&((((- -+&) (&(// (&(/. (&((, ),.&) (&(,+

?cZ +) ))- )( *&1 (&((((, ,1&1 (&(/* (&(/* (&((, )+/&- (&(,(

5cU +) )). )( *&1 (&((((, ,/&+ (&(.0 (&(.0 (&((+ )+(&, (&(+0

HS^ +( ))/ )( *&1 (&((((, ,-&. (&(.. (&(.- (&((+ )*.&* (&(+/

DQb +) ))0 )( *&1 (&((((, ,.&, (&(./ (&(./ (&((+ )*0&. (&(+0

C]d +( ))1 )( *&1 (&((((, ,-&1 (&(.. (&(.. (&((+ )*/&* (&(+/

8SQ +) )*( )( *&1 (&((((, ,/&* (&(.0 (&(.0 (&((+ )+)&( (&(+0

?O\ +) )*) )) *&0 (&((((- -,&. (&(/1 (&(/0 (&((, ),/&( (&(,,

;SP *0 )** )) *&1 (&((((, ,1&/ (&(/* (&(/) (&((+ )++&1 (&(,(

BO` +) )*+ )) *&1 (&((((, ,0&1 (&(/) (&(/( (&((+ )+)&0 (&(+1

5^` +( )*, )) *&0 (&((((- -*&1 (&(// (&(/- (&((, ),*&. (&(,*

BOg +) )*- )) *&0 (&((((- -+&+ (&(// (&(/. (&((, ),+&/ (&(,+

?c\ +( )*. )) *&0 (&((((- -,&. (&(/1 (&(/0 (&((, ),/&/ (&(,,

?cZ +) )*/ )) *&0 (&((((- -*&/ (&(// (&(/- (&((, ),*&0 (&(,*

5cU +) )*0 )) *&1 (&((((, -(&+ (&(/+ (&(/* (&((+ )+.&, (&(,(

HS^ +( )*1 )) *&1 (&((((, ,.&0 (&(.0 (&(./ (&((+ )*/&( (&(+/

DQb +) )+( )) *&1 (&((((, ,.&/ (&(.0 (&(./ (&((+ )*/&( (&(+/

C]d +( )+) )) *&1 (&((((, -(&+ (&(/+ (&(/* (&((+ )+/&( (&(,(

8SQ +) )+* )) *&0 (&((((, -)&1 (&(/. (&(/, (&((, ),)&. (&(,)

?O\ +) )++ )* *&0 (&((((, -+&, (&(/0 (&(/- (&((+ )+/&1 (&(,)

;SP *0 )+, )* *&0 (&((((, -)&0 (&(/. (&(/* (&((+ )++&1 (&(+1

BO` +) )+- )* *&0 (&((((, -.&0 (&(0+ (&(/1 (&((+ ),.&1 (&(,+

5^` +( )+. )* *&0 (&((((- -1&, (&(0/ (&(0+ (&((, )-+&1 (&(,-

BOg +) )+/ )* *&/ (&((((- .+&* (&(1* (&(00 (&((, ).+&1 (&(,0

?c\ +( )+0 )* *&0 (&((((- -1&, (&(0/ (&(0+ (&((, )-,&* (&(,-

?cZ +) )+1 )* *&0 (&((((- .(&- (&(00 (&(0- (&((, )-/&- (&(,.

5cU +) ),( )* *&0 (&((((, --&/ (&(0) (&(/0 (&((+ ),-&) (&(,*

HS^ +( ),) )* *&0 (&((((, --&. (&(0) (&(/0 (&((+ ),-&( (&(,*

DQb +) ),* )* *&0 (&((((, -0&. (&(0. (&(0* (&((+ )-+&+ (&(,,

C]d +( ),+ )* *&0 (&((((, -*&* (&(/. (&(/+ (&((+ )+.&1 (&(,(

8SQ +) ),, )* *&0 (&((((, -/&1 (&(0, (&(0) (&((+ )-*&* (&(,,

?O\ +) ),- )+ *&0 (&((((, .(&+ (&(00 (&(/0 (&((+ ),/&- (&(,,

;SP *0 ),. )+ *&0 (&((((, -1&- (&(0/ (&(// (&((+ ),-&+ (&(,+

BO` +) ),/ )+ *&/ (&((((, .*&( (&(1( (&(0) (&((+ )-)&- (&(,-

5^` +( ),0 )+ *&/ (&((((- ./&( (&(10 (&(0/ (&((, ).+&. (&(,1

BOg +) ),1 )+ *&/ (&((((, .+&- (&(1+ (&(0+ (&((+ )--&) (&(,.

?c\ +( )-( )+ *&/ (&((((- .-&( (&(1- (&(0- (&((, )-0&1 (&(,/

?cZ +) )-) )+ *&/ (&((((, .,&( (&(1+ (&(0+ (&((, )-.&. (&(,/

5cU +) )-* )+ *&0 (&((((, -0&) (&(0- (&(/. (&((+ ),*&* (&(,*

HS^ +( )-+ )+ *&0 (&((((, -/&. (&(0, (&(/- (&((+ ),)&* (&(,*

DQb +) )-, )+ *&0 (&((((, --&- (&(0) (&(/* (&((+ )+.&+ (&(,)

C]d +( )-- )+ *&0 (&((((, --&- (&(0) (&(/* (&((+ )+.&+ (&(,(

8SQ +) )-. )+ *&/ (&((((, .+&+ (&(1* (&(0* (&((+ )--&1 (&(,.

?O\ +) )-/ ), *&/ (&((((, .*&, (&(1) (&(/1 (&((+ ),0&- (&(,-

;SP *0 )-0 ), *&0 (&((((, -.&- (&(0* (&(/) (&((+ )+,&1 (&(,(

BO` +) )-1 ), *&/ (&((((, .(&- (&(00 (&(/. (&((+ ),,&+ (&(,+

5^` +( ).( ), *&/ (&((((, .+&. (&(1+ (&(0( (&((+ )-)&, (&(,-

BOg +) ).) ), *&/ (&((((, ..&* (&(1/ (&(0+ (&((+ )-/&/ (&(,/

?c\ +( ).* ), *&/ (&((((, .-&+ (&(1- (&(0* (&((+ )--&, (&(,/

?cZ +) ).+ ), *&/ (&((((, .(&1 (&(01 (&(// (&((+ ),-&* (&(,,

5cU +) )., ), *&0 (&((((, -0&+ (&(0- (&(/, (&((+ ),)&1 (&(,*

HS^ +( ).- ), *&0 (&((((, --&* (&(0) (&(/( (&((+ )+,&) (&(+1

DQb +) ).. ), *&0 (&((((, -.&( (&(0* (&(/) (&((+ )+-&1 (&(,(

C]d +( )./ ), *&0 (&((((, -,&+ (&(/1 (&(.1 (&((+ )++&+ (&(+1

8SQ +) ).0 ), *&/ (&((((, .(&( (&(00 (&(/. (&((+ ),.&1 (&(,+

LSO` )+

LSO` ),

LSO` )*

LSO` 0

LSO` 1

LSO` )(

LSO` ))

EC5((1N5^^S\RWf 6 EO`b ) EWb KFNGSd)&fZaf HG@ 7]\acZbW\U



EC5((1 % HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6 EO`b ) ^U + ]T +*

78C59 ?PZ FIZMX @[ISPZ_ 

5dS`OUS ;Z]ea

GMIX <VUZO W7 1N 1S 1Y 2I 2M 3I 3L

" LI_Y <VUZO GMIX Y'[' TN(; TN(; TN(; TN(; TN(; TN(; TN(;

?O\ +) ).1 )- *&/ (&((((, .(&/ (&(01 (&(./ (&((+ )++&* (&(,*

;SP *0 )/( )- *&0 (&((((, -0&+ (&(0- (&(., (&((+ )*0&( (&(,)

BO` +) )/) )- *&/ (&((((, .(&1 (&(01 (&(./ (&((+ )+,&( (&(,+

5^` +( )/* )- *&/ (&((((, .+&) (&(1* (&(/( (&((+ )+0&1 (&(,,

BOg +) )/+ )- *&/ (&((((, .-&) (&(1- (&(/* (&((+ ),+&+ (&(,-

?c\ +( )/, )- *&/ (&((((, .)&/ (&(1( (&(.0 (&((+ )+-&1 (&(,+

?cZ +) )/- )- *&/ (&((((, .+&/ (&(1+ (&(/( (&((+ ),(&- (&(,-

5cU +) )/. )- *&/ (&((((, .)&1 (&(1( (&(.0 (&((+ ),(&+ (&(,+

HS^ +( )// )- *&0 (&((((, --&1 (&(0* (&(.* (&((+ )*.&1 (&(+1

DQb +) )/0 )- *&0 (&((((+ -*&. (&(// (&(-0 (&((+ ))1&, (&(+/

C]d +( )/1 )- *&0 (&((((, -0&/ (&(0. (&(.- (&((+ )++&* (&(,)

8SQ +) )0( )- *&/ (&((((, .*&( (&(1) (&(.1 (&((+ ),)&- (&(,+

?O\ +) )0) ). *&/ (&((((, .(&* (&(0/ (&(-- (&((+ ))0&1 (&(,(

;SP *0 )0* ). *&/ (&((((, -1&1 (&(0/ (&(-- (&((+ ))0&( (&(,(

BO` +) )0+ ). *&/ (&((((, .+&) (&(1* (&(-0 (&((+ )*,&- (&(,*

5^` +( )0, ). *&/ (&((((, .0&) (&(11 (&(.* (&((+ )+,&+ (&(,.

BOg +) )0- ). *&/ (&((((, .1&+ (&)() (&(.+ (&((+ )+.&/ (&(,/

?c\ +( )0. ). *&/ (&((((, /(&* (&)(* (&(., (&((+ )+0&- (&(,/

?cZ +) )0/ ). *&/ (&((((, .-&) (&(1- (&(-1 (&((+ )*0&- (&(,,

5cU +) )00 ). *&/ (&((((, .-&( (&(1, (&(-1 (&((+ )*0&+ (&(,,

HS^ +( )01 ). *&/ (&((((, .-&( (&(1- (&(-1 (&((+ )*0&. (&(,,

DQb +) )1( ). *&/ (&((((, .(&( (&(0/ (&(-- (&((+ ))0&1 (&(,(

C]d +( )1) ). *&/ (&((((, .-&* (&(1- (&(.( (&((+ )*1&* (&(,,

8SQ +) )1* ). *&/ (&((((, .*&) (&(1( (&(-/ (&((+ )*+&* (&(,*

?O\ +) )1+ )/ *&/ (&((((, .1&( (&)() (&(.* (&((+ )++&) (&(,-

;SP *0 )1, )/ *&/ (&((((, .-&. (&(1. (&(-1 (&((+ )*.&/ (&(,+

BO` +) )1- )/ *&/ (&((((, .1&1 (&)(* (&(.* (&((+ )+,&1 (&(,.

5^` +( )1. )/ *&/ (&((((, .-&1 (&(1. (&(-1 (&((+ )*/&( (&(,+

BOg +) )1/ )/ *&/ (&((((, /+&- (&)(/ (&(.. (&((+ ),)&/ (&(,0

?c\ +( )10 )/ *&. (&((((, /-&0 (&))) (&(.0 (&((+ ),.&+ (&(-(

?cZ +) )11 )/ *&/ (&((((, .0&( (&(11 (&(.) (&((+ )+)&+ (&(,,

5cU +) *(( )/ *&/ (&((((, ./&1 (&(11 (&(.) (&((+ )+)&) (&(,,

HS^ +( *() )/ *&/ (&((((, ..&( (&(1. (&(-1 (&((+ )*/&, (&(,+

DQb +) *(* )/ *&/ (&((((, .*&/ (&(1) (&(-. (&((+ )*)&* (&(,)

C]d +( *(+ )/ *&/ (&((((, .,&- (&(1, (&(-0 (&((+ )*,&1 (&(,*

8SQ +) *(, )/ *&/ (&((((, .1&0 (&)(* (&(.* (&((+ )+-&- (&(,.

?O\ +) *(- )0 *&0 (&((((+ ,1&+ (&(/* (&(,, (&((* 1.&/ (&(+*

;SP *0 *(. )0 *&1 (&((((* ,)&- (&(.( (&(+/ (&((* 0)&( (&(*/

BO` +) *(/ )0 *&0 (&((((+ ,/&* (&(.1 (&(,+ (&((* 1*&( (&(+)

5^` +( *(0 )0 *&0 (&((((+ ,1&. (&(/* (&(,- (&((* 1.&. (&(+*

BOg +) *(1 )0 *&0 (&((((+ ,1&( (&(/) (&(,, (&((* 1-&, (&(+*

?c\ +( *)( )0 *&0 (&((((+ ,0&( (&(/( (&(,+ (&((* 1+&- (&(+)

?cZ +) *)) )0 *&1 (&((((+ ,.&) (&(./ (&(,* (&((* 01&1 (&(+(

5cU +) *)* )0 *&1 (&((((* ,(&( (&(-0 (&(+. (&((* /0&( (&(*.

HS^ +( *)+ )0 *&1 (&((((* ,+&* (&(.+ (&(+1 (&((* 0,&/ (&(*0

DQb +) *), )0 *&1 (&((((* ,*&. (&(.* (&(+0 (&((* 0+&, (&(*0

C]d +( *)- )0 *&1 (&((((* ,*&) (&(.) (&(+0 (&((* 0*&/ (&(*0

8SQ +) *). )0 *&1 (&((((+ ,-&1 (&(./ (&(,) (&((* 1(&( (&(+(

?O\ +) *)/ )1 *&1 (&((((+ ,-&1 (&(./ (&(+1 (&((* 0.&- (&(+(

;SP *0 *)0 )1 *&0 (&((((+ ,0&( (&(/( (&(,) (&((* 1(&, (&(+)

BO` +) *)1 )1 *&1 (&((((* ,+&/ (&(., (&(+/ (&((* 0*&- (&(*0

5^` +( **( )1 *&0 (&((((+ ,.&1 (&(.0 (&(,( (&((* 00&- (&(+(

BOg +) **) )1 *&0 (&((((+ ,.&/ (&(.0 (&(,( (&((* 00&+ (&(+(

?c\ +( *** )1 *&0 (&((((+ ,0&* (&(/( (&(,) (&((* 1)&( (&(+)

?cZ +) **+ )1 *&0 (&((((+ ,0&, (&(/) (&(,) (&((* 1)&, (&(+)

5cU +) **, )1 *&0 (&((((+ ,0&+ (&(/( (&(,) (&((* 1)&, (&(+)

HS^ +( **- )1 *&1 (&((((* ,)&0 (&(.) (&(+. (&((* /1&* (&(*/

DQb +) **. )1 *&1 (&((((* ,)&. (&(.) (&(+. (&((* /0&/ (&(*/

C]d +( **/ )1 *&1 (&((((* ,*&+ (&(.* (&(+. (&((* 0(&) (&(*/

8SQ +) **0 )1 *&0 (&((((+ ,/&- (&(.1 (&(,) (&((* 01&1 (&(+)

?O\ +) **1 *( *&1 (&((((* ,,&1 (&(.- (&(+1 (&((* 0,&0 (&(*1

;SP *0 *+( *( *&1 (&((((* ,+&) (&(.+ (&(+/ (&((* 0)&, (&(*0

BO` +) *+) *( *&1 (&((((* ,+&, (&(.+ (&(+/ (&((* 0*&( (&(*0

5^` +( *+* *( *&0 (&((((+ ,.&- (&(.0 (&(,( (&((* 0/&1 (&(+(

BOg +) *++ *( *&0 (&((((+ -(&( (&(/+ (&(,+ (&((* 1,&- (&(+*

?c\ +( *+, *( *&0 (&((((+ ,1&. (&(/* (&(,+ (&((* 1+&0 (&(+*

?cZ +) *+- *( *&0 (&((((+ ,.&0 (&(.0 (&(,( (&((* 00&. (&(+(

5cU +) *+. *( *&1 (&((((* ,-&) (&(.. (&(+1 (&((* 0-&, (&(*1

HS^ +( *+/ *( *&0 (&((((+ ,0&) (&(/( (&(,) (&((* 1)&( (&(+)

DQb +) *+0 *( *&1 (&((((* ,)&) (&(.( (&(+- (&((* //&1 (&(*.

C]d +( *+1 *( *&1 (&((((* ,)&. (&(.( (&(+. (&((* /0&1 (&(*/

8SQ +) *,( *( *&1 (&((((+ ,-&/ (&(.. (&(+1 (&((* 0.&0 (&(*1

?O\ +) *,) *) *&1 (&((((* ,.&( (&(./ (&(+0 (&((* 0,&0 (&(*1

;SP *0 *,* *) *&0 (&((((+ ,0&0 (&(/) (&(,) (&((* 01&0 (&(+)

BO` +) *,+ *) *&0 (&((((+ ,1&* (&(/* (&(,) (&((* 1(&- (&(+)

5^` +( *,, *) *&0 (&((((* ,.&, (&(./ (&(+1 (&((* 0-&+ (&(+(

BOg +) *,- *) *&0 (&((((+ -,&* (&(/1 (&(,- (&((* 11&0 (&(+-

?c\ +( *,. *) *&0 (&((((+ ,1&) (&(/) (&(,) (&((* 1(&, (&(+)

?cZ +) *,/ *) *&0 (&((((+ -(&, (&(/+ (&(,* (&((* 1*&/ (&(+*

5cU +) *,0 *) *&1 (&((((* ,-&, (&(.. (&(+0 (&((* 0+&. (&(*1

HS^ +( *,1 *) *&1 (&((((* ,+&1 (&(., (&(+/ (&((* 0)&( (&(*0

DQb +) *-( *) *&1 (&((((* ,+&1 (&(., (&(+/ (&((* 0)&) (&(*0

C]d +( *-) *) *&1 (&((((* ,,&/ (&(.- (&(+/ (&((* 0*&. (&(*1

8SQ +) *-* *) *&0 (&((((+ -(&( (&(/+ (&(,* (&((* 1*&- (&(+*

LSO` )-

LSO` ).

LSO` )/

LSO` )0

LSO` )1

LSO` *(

LSO` *)
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EC5((1 % HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6 EO`b ) ^U , ]T +*

78C59 ?PZ FIZMX @[ISPZ_ 

5dS`OUS ;Z]ea

GMIX <VUZO W7 1N 1S 1Y 2I 2M 3I 3L

" LI_Y <VUZO GMIX Y'[' TN(; TN(; TN(; TN(; TN(; TN(; TN(;

?O\ +) *-+ ** *&0 (&((((+ -*&1 (&(// (&(,, (&((* 1.&- (&(+,

;SP *0 *-, ** *&1 (&((((* ,-&, (&(.. (&(+0 (&((* 0*&1 (&(*1

BO` +) *-- ** *&1 (&((((* ,,&1 (&(.- (&(+0 (&((* 0*&( (&(*1

5^` +( *-. ** *&0 (&((((+ -+&0 (&(/0 (&(,- (&((* 10&) (&(+,

BOg +) *-/ ** *&0 (&((((+ -,&, (&(/1 (&(,. (&((* 11&+ (&(+-

?c\ +( *-0 ** *&0 (&((((+ ,0&- (&(/) (&(,) (&((* 00&- (&(+)

?cZ +) *-1 ** *&0 (&((((+ ,0&+ (&(/( (&(,) (&((* 00&* (&(+)

5cU +) *.( ** *&0 (&((((+ -*&* (&(/. (&(,, (&((* 1-&- (&(++

HS^ +( *.) ** *&1 (&((((* ,+&, (&(.+ (&(+. (&((* /1&, (&(*0

DQb +) *.* ** *&1 (&((((* +1&. (&(-0 (&(++ (&((* /*&, (&(*-

C]d +( *.+ ** *&0 (&((((+ ,/&1 (&(/( (&(,( (&((* 0/&/ (&(+)

8SQ +) *., ** *&0 (&((((+ -(&. (&(/, (&(,+ (&((* 1*&. (&(+*

?O\ +) *.- *+ *&0 (&((((+ --&+ (&(0( (&(,* (&((* 1,&* (&(+-

;SP *0 *.. *+ *&0 (&((((* ,.&/ (&(.0 (&(+. (&((* /1&. (&(*1

BO` +) *./ *+ *&0 (&((((+ -(&1 (&(/, (&(+1 (&((* 0.&/ (&(+*

5^` +( *.0 *+ *&0 (&((((+ -+&* (&(// (&(,) (&((* 1(&/ (&(++

BOg +) *.1 *+ *&0 (&((((+ -,&+ (&(/1 (&(,* (&((* 1*&- (&(+,

?c\ +( */( *+ *&0 (&((((+ -,&) (&(/1 (&(,) (&((* 1*&+ (&(+,

?cZ +) */) *+ *&0 (&((((+ -,&0 (&(0( (&(,* (&((* 1+&1 (&(+,

5cU +) */* *+ *&0 (&((((* ,0&. (&(/) (&(+/ (&((* 0+&+ (&(+(

HS^ +( */+ *+ *&0 (&((((+ ,1&. (&(/* (&(+0 (&((* 0-&) (&(+)

DQb +) */, *+ *&0 (&((((* ,/&0 (&(.1 (&(+/ (&((* 0*&( (&(+(

C]d +( */- *+ *&0 (&((((+ ,1&, (&(/* (&(+0 (&((* 0,&1 (&(+)

8SQ +) */. *+ *&/ (&((((+ -/&. (&(0, (&(,, (&((* 11&( (&(+.

?O\ +) *// *, *&0 (&((((+ ,1&0 (&(/* (&(+0 (&((* 0,&/ (&(+)

;SP *0 */0 *, *&0 (&((((* ,/&. (&(.1 (&(+. (&((* 0)&) (&(+(

BO` +) */1 *, *&0 (&((((+ -)&( (&(/, (&(+1 (&((* 0/&* (&(+*

5^` +( *0( *, *&0 (&((((+ -+&+ (&(/0 (&(,) (&((* 1)&+ (&(++

BOg +) *0) *, *&/ (&((((+ .)&- (&(01 (&(,/ (&((* )(-&- (&(+0

?c\ +( *0* *, *&0 (&((((+ -.&* (&(0* (&(,+ (&((* 1.&- (&(+-

?cZ +) *0+ *, *&0 (&((((+ -(&1 (&(/, (&(+1 (&((* 0/&- (&(+*

5cU +) *0, *, *&0 (&((((* ,.&* (&(./ (&(+- (&((* /1&- (&(*1

HS^ +( *0- *, *&0 (&((((+ -*&) (&(/. (&(,( (&((* 01&/ (&(++

DQb +) *0. *, *&0 (&((((* ,0&* (&(/( (&(+/ (&((* 0+&) (&(+(

C]d +( *0/ *, *&0 (&((((* ,/&/ (&(.1 (&(+. (&((* 0*&/ (&(+(

8SQ +) *00 *, *&0 (&((((+ -*&) (&(/. (&(,( (&((* 1(&- (&(++

?O\ +) *01 *- *&0 (&((((+ -)&1 (&(/. (&(,( (&((* 01&- (&(++

;SP *0 *1( *- *&0 (&((((* ,0&( (&(/( (&(+/ (&((* 0+&( (&(+(

BO` +) *1) *- *&0 (&((((+ -*&/ (&(// (&(,) (&((* 1)&* (&(++

5^` +( *1* *- *&0 (&((((+ --&. (&(0) (&(,+ (&((* 1.&* (&(+-

BOg +) *1+ *- *&0 (&((((+ -)&+ (&(/- (&(,( (&((* 00&0 (&(+*

?c\ +( *1, *- *&0 (&((((+ -*&. (&(// (&(,) (&((* 1)&+ (&(++

?cZ +) *1- *- *&0 (&((((+ -,&. (&(0( (&(,* (&((* 1,&1 (&(+,

5cU +) *1. *- *&0 (&((((+ -(&/ (&(/, (&(+1 (&((* 00&) (&(+*

HS^ +( *1/ *- *&0 (&((((+ -(&, (&(/+ (&(+1 (&((* 0/&/ (&(+*

DQb +) *10 *- *&0 (&((((* ,.&, (&(.0 (&(+. (&((* 0(&0 (&(*1

C]d +( *11 *- *&1 (&((((* ,-&( (&(.. (&(+- (&((* /0&- (&(*0

8SQ +) +(( *- *&0 (&((((+ -)&- (&(/- (&(,( (&((* 01&1 (&(+*

?O\ +) +() *. *&0 (&((((* ,.&/ (&(.0 (&(,( (&((* 00&( (&(*1

;SP *0 +(* *. *&1 (&((((* ,*&, (&(.* (&(+. (&((* /1&1 (&(*.

BO` +) +(+ *. *&0 (&((((+ -(&. (&(/+ (&(,+ (&((* 1-&+ (&(+*

5^` +( +(, *. *&0 (&((((+ -,&0 (&(0( (&(,/ (&((* )(+&* (&(+,

BOg +) +(- *. *&0 (&((((* ,1&0 (&(/* (&(,* (&((* 1+&/ (&(+)

?c\ +( +(. *. *&0 (&((((+ -*&1 (&(// (&(,- (&((* 11&. (&(++

?cZ +) +(/ *. *&0 (&((((+ -*&- (&(/. (&(,- (&((* 10&1 (&(++

5cU +) +(0 *. *&1 (&((((* ,,&( (&(., (&(+/ (&((* 0*&0 (&(*/

HS^ +( +(1 *. *&1 (&((((* ,-&* (&(.. (&(+0 (&((* 0-&) (&(*0

DQb +) +)( *. *&1 (&((((* ,+&+ (&(.+ (&(+/ (&((* 0)&- (&(*/

C]d +( +)) *. *&0 (&((((+ -*&) (&(/. (&(,, (&((* 10&+ (&(+*

8SQ +) +)* *. *&0 (&((((+ -(&- (&(/+ (&(,+ (&((* 1-&- (&(+*

?O\ +) +)+ */ *&0 (&((((+ -*&+ (&(/. (&(,+ (&((* 1.&0 (&(++

;SP *0 +), */ *&0 (&((((* ,.&, (&(.0 (&(+0 (&((* 0-&1 (&(*1

BO` +) +)- */ *&0 (&((((* ,/&- (&(.1 (&(+1 (&((* 00&) (&(+(

5^` +( +). */ *&0 (&((((* -(&* (&(/+ (&(,* (&((* 1+&) (&(+)

BOg +) +)/ */ *&0 (&((((* ,1&( (&(/) (&(,) (&((* 1)&( (&(+)

?c\ +( +)0 */ *&0 (&((((+ -)&- (&(/- (&(,+ (&((* 1-&. (&(+*

?cZ +) +)1 */ *&0 (&((((+ -(&, (&(/+ (&(,* (&((* 1+&/ (&(+)

5cU +) +*( */ *&0 (&((((* ,.&, (&(.0 (&(+0 (&((* 0.&+ (&(*1

HS^ +( +*) */ *&1 (&((((* ,+&1 (&(., (&(+. (&((* 0)&0 (&(*/

DQb +) +** */ *&1 (&((((* ,+&- (&(.+ (&(+. (&((* 0)&( (&(*/

C]d +( +*+ */ *&0 (&((((* ,0&) (&(/( (&(,( (&((* 01&. (&(+(

8SQ +) +*, */ *&0 (&((((+ -)&) (&(/, (&(,* (&((* 1-&, (&(+*

?O\ +) +*- *0 *&1 (&((((* ,,&0 (&(.- (&(+/ (&((* 0+&* (&(*0

;SP *0 +*. *0 *&0 (&((((* ,-&1 (&(./ (&(+0 (&((* 0-&+ (&(*0

BO` +) +*/ *0 *&0 (&((((* ,-&+ (&(.. (&(+0 (&((* 0,&) (&(*0

5^` +( +*0 *0 *&0 (&((((+ -,&) (&(/1 (&(,- (&((* )((&, (&(++

BOg +) +*1 *0 *&0 (&((((+ -*&* (&(/. (&(,+ (&((* 1.&1 (&(+*

?c\ +( ++( *0 *&0 (&((((* -(&, (&(/, (&(,* (&((* 1+&. (&(+)

?cZ +) ++) *0 *&0 (&((((* ,.&1 (&(.1 (&(+1 (&((* 0/&) (&(*1

5cU +) ++* *0 *&0 (&((((* -(&- (&(/, (&(,* (&((* 1+&0 (&(+)

HS^ +( +++ *0 *&0 (&((((* -(&1 (&(/, (&(,* (&((* 1,&. (&(+)

DQb +) ++, *0 *&1 (&((((* ,*&- (&(.* (&(+- (&((* /0&1 (&(*.

C]d +( ++- *0 *&1 (&((((* ,,&. (&(.- (&(+/ (&((* 0*&1 (&(*0

8SQ +) ++. *0 *&0 (&((((* -(&/ (&(/, (&(,* (&((* 1,&+ (&(+)

LSO` *-

LSO` *.

LSO` */

LSO` *0

LSO` *,

LSO` **

LSO` *+

EC5((1N5^^S\RWf 6 EO`b ) EWb KFNGSd)&fZaf HG@ 7]\acZbW\U



EC5((1 % HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6 EO`b ) ^U - ]T +*

78C59 ?PZ FIZMX @[ISPZ_ 

5dS`OUS ;Z]ea

GMIX <VUZO W7 1N 1S 1Y 2I 2M 3I 3L

" LI_Y <VUZO GMIX Y'[' TN(; TN(; TN(; TN(; TN(; TN(; TN(;

?O\ +) ++/ *1 *&0 (&((((* ,-&1 (&(./ (&(+0 (&((* 0-&* (&(*0

;SP *0 ++0 *1 *&0 (&((((* ,/&. (&(.1 (&(,( (&((* 00&* (&(*1

BO` +) ++1 *1 *&0 (&((((* ,/&, (&(.1 (&(+1 (&((* 00&) (&(*1

5^` +( +,( *1 *&0 (&((((+ -,&) (&(/1 (&(,- (&((* )((&, (&(++

BOg +) +,) *1 *&0 (&((((* ,1&( (&(/* (&(,) (&((* 1(&1 (&(+(

?c\ +( +,* *1 *&0 (&((((+ -+&* (&(/0 (&(,, (&((* 10&0 (&(++

?cZ +) +,+ *1 *&0 (&((((* ,-&) (&(.. (&(+/ (&((* 0+&/ (&(*0

5cU +) +,, *1 *&0 (&((((* ,.&0 (&(.0 (&(+1 (&((* 0.&0 (&(*1

HS^ +( +,- *1 *&1 (&((((* ,-&( (&(.. (&(+/ (&((* 0+&. (&(*0

DQb +) +,. *1 *&1 (&((((* ,+&. (&(., (&(+. (&((* 0)&( (&(*/

C]d +( +,/ *1 *&1 (&((((* ,)&1 (&(.) (&(+- (&((* //&1 (&(*.

8SQ +) +,0 *1 *&0 (&((((* -)&0 (&(/. (&(,+ (&((* 1.&* (&(+*

?O\ +) +,1 +( *&0 (&((((+ -+&/ (&(/1 (&(,, (&((* 11&, (&(++

;SP *0 +-( +( *&0 (&((((* ,0&0 (&(/) (&(,( (&((* 1(&+ (&(+(

BO` +) +-) +( *&0 (&((((* ,/&+ (&(.1 (&(+1 (&((* 0/&- (&(*1

5^` +( +-* +( *&0 (&((((+ -,&, (&(0( (&(,- (&((* )((&0 (&(++

BOg +) +-+ +( *&0 (&((((+ --&0 (&(0* (&(,. (&((* )(+&+ (&(+,

?c\ +( +-, +( *&0 (&((((+ -+&1 (&(/1 (&(,- (&((* 11&0 (&(++

?cZ +) +-- +( *&0 (&((((+ -*&1 (&(// (&(,, (&((* 1/&1 (&(++

5cU +) +-. +( *&0 (&((((* -*&- (&(// (&(,+ (&((* 1/&* (&(+*

HS^ +( +-/ +( *&0 (&((((* ,1&* (&(/* (&(,) (&((* 1)&) (&(+(

DQb +) +-0 +( *&0 (&((((* ,.&) (&(./ (&(+0 (&((* 0-&+ (&(*0

C]d +( +-1 +( *&0 (&((((* ,1&( (&(/* (&(,) (&((* 1(&0 (&(+(

8SQ +) +.( +( *&0 (&((((* ,0&0 (&(/) (&(,( (&((* 1(&+ (&(+(

?O\ +) +.) +) *&0 (&((((+ -*&) (&(/. (&(,+ (&((* 1-&1 (&(+*

;SP *0 +.* +) *&1 (&((((* ,,&1 (&(.. (&(+/ (&((* 0*&/ (&(*0

BO` +) +.+ +) *&0 (&((((* ,/&) (&(.1 (&(+1 (&((* 0.&/ (&(*1

5^` +( +., +) *&0 (&((((+ -,&* (&(/1 (&(,- (&((* 11&0 (&(++

BOg +) +.- +) *&0 (&((((+ --&- (&(0) (&(,. (&((* )(*&* (&(+,

?c\ +( +.. +) *&0 (&((((+ -+&. (&(/0 (&(,, (&((* 10&/ (&(++

?cZ +) +./ +) *&0 (&((((* ,.&. (&(.0 (&(+0 (&((* 0-&0 (&(*1

5cU +) +.0 +) *&0 (&((((* ,1&) (&(/* (&(,( (&((* 1(&. (&(+(

HS^ +( +.1 +) *&0 (&((((* ,1&, (&(/* (&(,) (&((* 1)&) (&(+)

DQb +) +/( +) *&1 (&((((* ,,&- (&(.- (&(+/ (&((* 0)&1 (&(*/

C]d +( +/) +) *&0 (&((((* ,.&( (&(./ (&(+0 (&((* 0,&/ (&(*0

8SQ +) +/* +) *&0 (&((((* ,-&1 (&(./ (&(+0 (&((* 0,&/ (&(*0

?O\ +) +/+ +* *&1 (&((((* ,,&. (&(.- (&(+. (&((* 0)&0 (&(*0

;SP *0 +/, +* *&0 (&((((* ,-&1 (&(./ (&(+/ (&((* 0,&* (&(*0

BO` +) +/- +* *&1 (&((((* ,-&, (&(.. (&(+/ (&((* 0+&* (&(*0

5^` +( +/. +* *&0 (&((((+ -,&( (&(/1 (&(,, (&((* 11&( (&(++

BOg +) +// +* *&0 (&((((+ --&- (&(0) (&(,- (&((* )()&0 (&(+,

?c\ +( +/0 +* *&0 (&((((* -(&. (&(/, (&(,) (&((* 1*&/ (&(+)

?cZ +) +/1 +* *&/ (&((((+ -/&0 (&(0- (&(,/ (&((* )(.&( (&(+.

5cU +) +0( +* *&0 (&((((+ -+&/ (&(/1 (&(,, (&((* 10&. (&(++

HS^ +( +0) +* *&0 (&((((+ -,&1 (&(0( (&(,- (&((* )((&/ (&(+,

DQb +) +0* +* *&1 (&((((* ,)&1 (&(.) (&(+, (&((* /.&1 (&(*.

C]d +( +0+ +* *&0 (&((((* ,1&. (&(/+ (&(,( (&((* 1)&( (&(+)

8SQ +) +0, +* *&0 (&((((+ -*&- (&(// (&(,+ (&((* 1.&+ (&(++

?O\ +) +0- ++ *&0 (&((((+ -,&, (&(0( (&(,, (&((* 11&+ (&(+,

;SP *0 +0. ++ *&0 (&((((* ,.&- (&(.0 (&(+0 (&((* 0,&1 (&(*1

BO` +) +0/ ++ *&0 (&((((* ,0&1 (&(/* (&(,( (&((* 01&+ (&(+)

5^` +( +00 ++ *&0 (&((((+ -+&/ (&(/1 (&(,, (&((* 10&( (&(+,

BOg +) +01 ++ *&0 (&((((+ -)&, (&(/- (&(,* (&((* 1+&/ (&(+*

?c\ +( +1( ++ *&0 (&((((+ -(&- (&(/, (&(,) (&((* 1*&) (&(+*

?cZ +) +1) ++ *&0 (&((((+ --&+ (&(0) (&(,- (&((* )((&1 (&(+-

5cU +) +1* ++ *&0 (&((((* ,0&, (&(/) (&(+1 (&((* 00&, (&(+(

HS^ +( +1+ ++ *&1 (&((((* ,,&, (&(.- (&(+. (&((* 0)&) (&(*0

DQb +) +1, ++ *&0 (&((((* ,.&+ (&(.0 (&(+0 (&((* 0,&- (&(*1

C]d +( +1- ++ *&1 (&((((* ,*&/ (&(.+ (&(+- (&((* //&1 (&(*/

8SQ +) +1. ++ *&0 (&((((* ,1&1 (&(/+ (&(,( (&((* 1)&) (&(+)

?O\ +) +1/ +, *&0 (&((((* ,.&0 (&(.1 (&(,- (&((* 1.&+ (&(+(

;SP *0 +10 +, *&1 (&((((* ,,&, (&(.- (&(,+ (&((* 1)&+ (&(*0

BO` +) +11 +, *&0 (&((((* ,0&, (&(/) (&(,/ (&((* 11&- (&(+)

5^` +( ,(( +, *&0 (&((((+ -+&* (&(/0 (&(-) (&((* )(1&, (&(+,

BOg +) ,() +, *&0 (&((((+ -*&0 (&(// (&(-) (&((* )(0&. (&(++

?c\ +( ,(* +, *&0 (&((((* ,1&) (&(/* (&(,/ (&((* )()&) (&(+)

?cZ +) ,(+ +, *&0 (&((((+ -(&) (&(/+ (&(,0 (&((* )(+&) (&(+*

5cU +) ,(, +, *&0 (&((((* ,1&, (&(/* (&(,0 (&((* )()&- (&(+)

HS^ +( ,(- +, *&0 (&((((* ,1&) (&(/* (&(,/ (&((* )()&( (&(+)

DQb +) ,(. +, *&1 (&((((* +/&. (&(-- (&(+. (&(() //&+ (&(*,

C]d +( ,(/ +, *&0 (&((((* ,.&, (&(.0 (&(,- (&((* 1-&. (&(*1

8SQ +) ,(0 +, *&0 (&((((+ -+&0 (&(/1 (&(-* (&((* ))(&/ (&(+,

?O\ +) ,(1 +- *&0 (&((((+ --&, (&(0) (&(-, (&((* ))/&/ (&(+-

;SP *0 ,)( +- *&0 (&((((+ -(&. (&(/, (&(,1 (&((* )(/&. (&(+*

BO` +) ,)) +- *&0 (&((((+ -+&) (&(/0 (&(-) (&((* ))+&( (&(+,

5^` +( ,)* +- *&0 (&((((+ --&( (&(0) (&(-+ (&((* )).&1 (&(+-

BOg +) ,)+ +- *&0 (&((((+ -.&0 (&(0+ (&(-- (&((* )*(&0 (&(+.

?c\ +( ,), +- *&/ (&((((+ -0&( (&(0- (&(-. (&((* )*+&+ (&(+/

?cZ +) ,)- +- *&/ (&((((+ -0&* (&(0- (&(-. (&((* )*+&0 (&(+/

5cU +) ,). +- *&0 (&((((+ -,&, (&(0( (&(-+ (&((* ))-&. (&(+,

HS^ +( ,)/ +- *&0 (&((((+ -+&) (&(/0 (&(-) (&((* ))*&0 (&(+,

DQb +) ,)0 +- *&0 (&((((* ,1&. (&(/+ (&(,0 (&((* )(-&. (&(+)

C]d +( ,)1 +- *&0 (&((((* ,1&/ (&(/+ (&(,0 (&((* )(-&/ (&(+*

8SQ +) ,*( +- *&0 (&((((+ -+&/ (&(/1 (&(-* (&((* )),&+ (&(+,

LSO` *1

LSO` +(

LSO` +)

LSO` +*

LSO` ++

LSO` +,

LSO` +-

EC5((1N5^^S\RWf 6 EO`b ) EWb KFNGSd)&fZaf HG@ 7]\acZbW\U



EC5((1 % HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6 EO`b ) ^U . ]T +*

78C59 ?PZ FIZMX @[ISPZ_ 

5dS`OUS ;Z]ea

GMIX <VUZO W7 1N 1S 1Y 2I 2M 3I 3L

" LI_Y <VUZO GMIX Y'[' TN(; TN(; TN(; TN(; TN(; TN(; TN(;

?O\ +) ,*) +. *&0 (&((((+ -)&1 (&(/. (&(-) (&((* ))+&( (&(++

;SP *0 ,** +. *&0 (&((((* ,.&- (&(.0 (&(,- (&((* )()&* (&(*1

BO` +) ,*+ +. *&0 (&((((+ -(&+ (&(/, (&(,1 (&((* )(1&, (&(+*

5^` +( ,*, +. *&0 (&((((+ -)&, (&(/- (&(-( (&((* )))&/ (&(++

BOg +) ,*- +. *&0 (&((((+ -,&. (&(0( (&(-+ (&((* ))0&0 (&(+-

?c\ +( ,*. +. *&0 (&((((+ -,&+ (&(0( (&(-+ (&((* ))0&* (&(+,

?cZ +) ,*/ +. *&0 (&((((+ -,&, (&(0( (&(-+ (&((* ))0&+ (&(+,

5cU +) ,*0 +. *&0 (&((((+ -(&) (&(/, (&(,1 (&((* )(1&( (&(+*

HS^ +( ,*1 +. *&0 (&((((+ -(&- (&(/, (&(,1 (&((* )(1&1 (&(+*

DQb +) ,+( +. *&0 (&((((* ,/&( (&(.1 (&(,. (&((* )(*&* (&(+(

C]d +( ,+) +. *&0 (&((((* ,1&, (&(/+ (&(,0 (&((* )(/&. (&(+)

8SQ +) ,+* +. *&0 (&((((+ -*&- (&(// (&(-) (&((* )),&) (&(++

?O\ +) ,++ +/ *&0 (&((((+ -(&* (&(/, (&(,1 (&((* ))(&0 (&(+*

;SP *0 ,+, +/ *&0 (&((((* ,-&/ (&(./ (&(,- (&((* )()&( (&(*1

BO` +) ,+- +/ *&0 (&((((* ,0&, (&(/) (&(,/ (&((* )(.&1 (&(+)

5^` +( ,+. +/ *&0 (&((((* ,/&. (&(/( (&(,. (&((* )(-&) (&(+(

BOg +) ,+/ +/ *&0 (&((((+ -,&( (&(/1 (&(-+ (&((* ))1&* (&(+,

?c\ +( ,+0 +/ *&0 (&((((+ -*&- (&(// (&(-) (&((* )).&( (&(++

?cZ +) ,+1 +/ *&0 (&((((+ -)&/ (&(/. (&(-( (&((* )),&) (&(++

5cU +) ,,( +/ *&0 (&((((+ -(&, (&(/, (&(,1 (&((* )))&, (&(+*

HS^ +( ,,) +/ *&0 (&((((* ,1&( (&(/* (&(,0 (&((* )(0&) (&(+)

DQb +) ,,* +/ *&1 (&((((* ,-&+ (&(./ (&(,, (&((* )((&( (&(*1

C]d +( ,,+ +/ *&0 (&((((* ,.&- (&(.0 (&(,- (&((* )(*&/ (&(*1

8SQ +) ,,, +/ *&0 (&((((+ -(&+ (&(/, (&(,1 (&((* )))&) (&(+*

?O\ +) ,,- +0 *&0 (&((((* ,/&* (&(.1 (&(,. (&((* )(.&+ (&(+(

;SP *0 ,,. +0 *&1 (&((((* ,+&* (&(.+ (&(,* (&((* 1/&, (&(*/

BO` +) ,,/ +0 *&1 (&((((* ,,&. (&(.. (&(,, (&((* )((&- (&(*0

5^` +( ,,0 +0 *&0 (&((((* ,.&. (&(.0 (&(,. (&((* )(-&( (&(+(

BOg +) ,,1 +0 *&0 (&((((+ -*&. (&(// (&(-* (&((* ))0&. (&(++

?c\ +( ,-( +0 *&0 (&((((+ -(&. (&(/, (&(-( (&((* )),&* (&(+*

?cZ +) ,-) +0 *&0 (&((((+ -(&) (&(/, (&(,1 (&((* ))*&1 (&(+*

5cU +) ,-* +0 *&0 (&((((* ,/&- (&(/( (&(,. (&((* )(/&( (&(+(

HS^ +( ,-+ +0 *&1 (&((((* ,-&( (&(.. (&(,, (&((* )()&, (&(*1

DQb +) ,-, +0 *&1 (&((((* ,,&+ (&(.- (&(,+ (&((* )((&( (&(*0

C]d +( ,-- +0 *&1 (&((((* ,-&+ (&(./ (&(,, (&((* )(*&) (&(*1

8SQ +) ,-. +0 *&0 (&((((* ,/&/ (&(/( (&(,/ (&((* )(/&, (&(+(

?O\ +) ,-/ +1 *&0 (&((((* ,.&* (&(.0 (&(,- (&((* )(-&/ (&(*1

;SP *0 ,-0 +1 *&1 (&((((* ,+&( (&(.+ (&(,* (&((* 10&+ (&(*/

BO` +) ,-1 +1 *&1 (&((((* ,-&( (&(.. (&(,, (&((* )(*&0 (&(*0

5^` +( ,.( +1 *&1 (&((((* ,-&) (&(.. (&(,, (&((* )(+&* (&(*1

BOg +) ,.) +1 *&0 (&((((* ,0&/ (&(/* (&(,0 (&((* )))&+ (&(+)

?c\ +( ,.* +1 *&0 (&((((* ,0&) (&(/) (&(,/ (&((* )(1&1 (&(+(

?cZ +) ,.+ +1 *&0 (&((((* ,0&. (&(/) (&(,0 (&((* )))&* (&(+)

5cU +) ,., +1 *&0 (&((((* ,/&* (&(.1 (&(,. (&((* )(0&) (&(+(

HS^ +( ,.- +1 *&0 (&((((* ,-&/ (&(./ (&(,- (&((* )(,&. (&(*1

DQb +) ,.. +1 *&1 (&((((* ,*&/ (&(.+ (&(,* (&((* 1/&. (&(*/

C]d +( ,./ +1 *&1 (&((((* ,-&* (&(.. (&(,, (&((* )(+&+ (&(*1

8SQ +) ,.0 +1 *&0 (&((((* ,/&( (&(.1 (&(,. (&((* )(/&- (&(+(

?O\ +) ,.1 ,( *&0 (&((((* ,.&( (&(.0 (&(,- (&((* )(.&/ (&(*1

;SP *0 ,/( ,( *&1 (&((((* ,(&- (&(.( (&(,( (&((* 1,&( (&(*.

BO` +) ,/) ,( *&1 (&((((* ,+&* (&(., (&(,+ (&((* )((&, (&(*/

5^` +( ,/* ,( *&1 (&((((* ,+&1 (&(.- (&(,+ (&((* )(*&( (&(*0

BOg +) ,/+ ,( *&0 (&((((* ,0&/ (&(/* (&(,0 (&((* ))+&) (&(+)

?c\ +( ,/, ,( *&0 (&((((* ,/&+ (&(/( (&(,/ (&((* )(1&0 (&(+(

?cZ +) ,/- ,( *&0 (&((((* ,/&- (&(/( (&(,/ (&((* ))(&, (&(+(

5cU +) ,/. ,( *&0 (&((((* ,.&) (&(.0 (&(,- (&((* )(/&( (&(*1

HS^ +( ,// ,( *&1 (&((((* ,+&- (&(., (&(,+ (&((* )((&1 (&(*0

DQb +) ,/0 ,( *&1 (&((((* +1&1 (&(-1 (&(+1 (&((* 1*&/ (&(*-

C]d +( ,/1 ,( *&1 (&((((* ,)&) (&(.( (&(,( (&((* 1-&+ (&(*.

8SQ +) ,0( ,( *&1 (&((((* ,,&. (&(.. (&(,, (&((* )(+&. (&(*0

?O\ +) ,0) ,) *&1 (&((((* ,+&) (&(.+ (&(,+ (&((* )((&1 (&(*/

;SP *0 ,0* ,) *&1 (&((((* +1&/ (&(-0 (&(+1 (&((* 1+&( (&(*-

BO` +) ,0+ ,) *&1 (&((((* ,)&) (&(.( (&(,) (&((* 1.&) (&(*.

5^` +( ,0, ,) *&1 (&((((* ,+&* (&(., (&(,+ (&((* )()&* (&(*/

BOg +) ,0- ,) *&0 (&((((* ,/&, (&(/( (&(,/ (&((* ))(&1 (&(+(

?c\ +( ,0. ,) *&0 (&((((* ,-&0 (&(./ (&(,- (&((* )(/&) (&(*1

?cZ +) ,0/ ,) *&0 (&((((* ,.&, (&(.0 (&(,. (&((* )(0&- (&(*1

5cU +) ,00 ,) *&1 (&((((* ,,&+ (&(.- (&(,, (&((* )(+&/ (&(*0

HS^ +( ,01 ,) *&1 (&((((* ,+&* (&(.+ (&(,+ (&((* )()&( (&(*/

DQb +) ,1( ,) *&1 (&((((* +1&0 (&(-1 (&(+1 (&((* 1+&* (&(*-

C]d +( ,1) ,) *&1 (&((((* ,(&) (&(-1 (&(,( (&((* 1+&0 (&(*-

8SQ +) ,1* ,) *&1 (&((((* ,,&+ (&(.- (&(,, (&((* )(+&. (&(*0

?O\ +) ,1+ ,* *&1 (&((((* ,*&. (&(.+ (&(,* (&((* )(*&* (&(*/

;SP *0 ,1, ,* *&1 (&((((* +/&- (&(-- (&(+/ (&(() 01&1 (&(*,

BO` +) ,1- ,* *&1 (&((((* ,(&. (&(.( (&(,( (&((* 1/&- (&(*.

5^` +( ,1. ,* *&1 (&((((* ,(&- (&(.( (&(,( (&((* 1/&* (&(*.

BOg +) ,1/ ,* *&1 (&((((* ,-&) (&(.. (&(,- (&((* )(0&+ (&(*1

?c\ +( ,10 ,* *&1 (&((((* ,+&* (&(., (&(,+ (&((* )(+&. (&(*/

?cZ +) ,11 ,* *&1 (&((((* ,+&/ (&(., (&(,+ (&((* )(,&1 (&(*0

5cU +) -(( ,* *&1 (&((((* ,*&+ (&(.* (&(,* (&((* )()&+ (&(*/

HS^ +( -() ,* *&1 (&((((* ,)&- (&(.) (&(,) (&((* 11&- (&(*.

DQb +) -(* ,* *&1 (&((((* +0&/ (&(-/ (&(+0 (&((* 1*&/ (&(*,

C]d +( -(+ ,* *&1 (&((((* ,(&) (&(-1 (&(,( (&((* 1.&) (&(*-

8SQ +) -(, ,* *&1 (&((((* ,)&, (&(.) (&(,) (&((* 11&+ (&(*.

LSO` +/

LSO` +0

LSO` +1

LSO` ,(

LSO` ,)

LSO` ,*

LSO` +.

EC5((1N5^^S\RWf 6 EO`b ) EWb KFNGSd)&fZaf HG@ 7]\acZbW\U



EC5((1 % HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6 EO`b ) ^U / ]T +*

78C59 ?PZ FIZMX @[ISPZ_ 

5dS`OUS ;Z]ea

GMIX <VUZO W7 1N 1S 1Y 2I 2M 3I 3L

" LI_Y <VUZO GMIX Y'[' TN(; TN(; TN(; TN(; TN(; TN(; TN(;

?O\ +) -(- ,+ *&1 (&((((* ,(&1 (&(.( (&(,) (&((* 10&0 (&(*.

;SP *0 -(. ,+ *&1 (&((((* +/&* (&(-- (&(+/ (&(() 01&0 (&(*,

BO` +) -(/ ,+ *&1 (&((((* +1&+ (&(-0 (&(+1 (&((* 1-&( (&(*-

5^` +( -(0 ,+ *&1 (&((((* +1&/ (&(-1 (&(+1 (&((* 1.&) (&(*-

BOg +) -(1 ,+ *&1 (&((((* ,*&, (&(.* (&(,* (&((* )(*&. (&(*/

?c\ +( -)( ,+ *&1 (&((((* ,*&- (&(.+ (&(,* (&((* )(*&0 (&(*/

?cZ +) -)) ,+ *&1 (&((((* ,+&* (&(., (&(,+ (&((* )(,&- (&(*/

5cU +) -)* ,+ *&1 (&((((* ,)&. (&(.) (&(,) (&((* )((&. (&(*.

HS^ +( -)+ ,+ *&1 (&((((* +1&+ (&(-0 (&(+1 (&((* 1-&) (&(*-

DQb +) -), ,+ *&1 (&((((* +/&/ (&(-. (&(+/ (&(() 1)&) (&(*,

C]d +( -)- ,+ *&1 (&((((* +0&, (&(-/ (&(+0 (&((* 1+&( (&(*,

8SQ +) -). ,+ *&1 (&((((* ,)&) (&(.) (&(,) (&((* 11&- (&(*.

?O\ +) -)/ ,, *&1 (&((((* +/&, (&(-- (&(+/ (&(() 1*&, (&(*,

;SP *0 -)0 ,, +&( (&((((* +-&) (&(-* (&(+- (&(() 0.&/ (&(**

BO` +) -)1 ,, *&1 (&((((* +/&, (&(-- (&(+/ (&(() 1*&- (&(*,

5^` +( -*( ,, *&1 (&((((* +0&, (&(-/ (&(+0 (&((* 1,&0 (&(*,

BOg +) -*) ,, *&1 (&((((* ,*&, (&(.* (&(,* (&((* )(,&/ (&(*/

?c\ +( -** ,, *&1 (&((((* ,)&) (&(.) (&(,) (&((* )()&- (&(*.

?cZ +) -*+ ,, *&1 (&((((* ,(&/ (&(.( (&(,) (&((* )((&/ (&(*.

5cU +) -*, ,, *&1 (&((((* ,(&* (&(-1 (&(,( (&((* 11&+ (&(*-

HS^ +( -*- ,, *&1 (&((((* +.&/ (&(-, (&(+/ (&(() 1(&. (&(*+

DQb +) -*. ,, +&( (&((((* +.&( (&(-+ (&(+. (&(() 00&0 (&(*+

C]d +( -*/ ,, *&1 (&((((* +.&/ (&(-, (&(+/ (&(() 1(&/ (&(*+

8SQ +) -*0 ,, *&1 (&((((* +1&- (&(-0 (&(+1 (&((* 1/&- (&(*-

?O\ +) -*1 ,- *&1 (&((((* +0&* (&(-. (&(+0 (&((* 1.&/ (&(*,

;SP *0 -+( ,- +&( (&((((* +,&/ (&(-) (&(+- (&(() 0/&0 (&(**

BO` +) -+) ,- *&1 (&((((* +/&( (&(-- (&(+/ (&(() 1+&/ (&(*+

5^` +( -+* ,- *&1 (&((((* +.&, (&(-, (&(+. (&(() 1*&( (&(*+

BOg +) -++ ,- *&1 (&((((* +0&0 (&(-/ (&(+1 (&((* 10&+ (&(*-

?c\ +( -+, ,- *&1 (&((((* +1&. (&(-0 (&(,( (&((* )((&) (&(*-

?cZ +) -+- ,- *&1 (&((((* +1&1 (&(-1 (&(,( (&((* )()&( (&(*-

5cU +) -+. ,- *&1 (&((((* +/&. (&(-- (&(+0 (&(() 1-&) (&(*,

HS^ +( -+/ ,- *&1 (&((((* +/&) (&(-- (&(+/ (&(() 1+&1 (&(*,

DQb +) -+0 ,- +&( (&((((* +,&) (&(-( (&(+, (&(() 0.&+ (&(**

C]d +( -+1 ,- +&( (&((((* +-&0 (&(-+ (&(+. (&(() 1(&- (&(*+

8SQ +) -,( ,- *&1 (&((((* +/&1 (&(-. (&(+0 (&((* 1.&( (&(*,

?O\ +) -,) ,. +&( (&((((* +-&/ (&(-+ (&(+. (&(() 1)&. (&(*+

;SP *0 -,* ,. +&( (&((((* +*&/ (&(,0 (&(++ (&(() 0,&( (&(*)

BO` +) -,+ ,. +&( (&((((* +-&/ (&(-+ (&(+. (&(() 1)&. (&(*+

5^` +( -,, ,. +&( (&((((* +.&( (&(-+ (&(+. (&(() 1*&. (&(*+

BOg +) -,- ,. *&1 (&((((* +0&, (&(-/ (&(+1 (&((* 10&/ (&(*,

?c\ +( -,. ,. *&1 (&((((* +0&0 (&(-/ (&(+1 (&((* 11&. (&(*-

?cZ +) -,/ ,. *&1 (&((((* +0&/ (&(-/ (&(+1 (&((* 11&, (&(*-

5cU +) -,0 ,. *&1 (&((((* +.&1 (&(-, (&(+/ (&(() 1,&/ (&(*+

HS^ +( -,1 ,. +&( (&((((* +,&1 (&(-) (&(+- (&(() 01&- (&(**

DQb +) --( ,. +&( (&((((* ++&* (&(,1 (&(++ (&(() 0-&+ (&(*)

C]d +( --) ,. +&( (&((((* +,&* (&(-( (&(+, (&(() 0/&/ (&(**

8SQ +) --* ,. *&1 (&((((* +.&* (&(-+ (&(+. (&(() 1*&1 (&(*+

?O\ +) --+ ,/ +&( (&((((* ++&1 (&(-( (&(+, (&(() 01&+ (&(*)

;SP *0 --, ,/ +&( (&((((* +)&- (&(,/ (&(+* (&(() 0+&) (&(*(

BO` +) --- ,/ +&( (&((((* +,&* (&(-( (&(+- (&(() 1(&( (&(**

5^` +( --. ,/ +&( (&((((* ++&. (&(-( (&(+, (&(() 00&- (&(*)

BOg +) --/ ,/ *&1 (&((((* +.&1 (&(-, (&(+/ (&(() 1/&) (&(*+

?c\ +( --0 ,/ *&1 (&((((* +.&* (&(-+ (&(+/ (&(() 1-&, (&(*+

?cZ +) --1 ,/ +&( (&((((* +-&1 (&(-+ (&(+. (&(() 1,&/ (&(*+

5cU +) -.( ,/ +&( (&((((* +,&( (&(-( (&(+, (&(() 01&. (&(**

HS^ +( -.) ,/ +&( (&((((* +,&) (&(-( (&(+, (&(() 01&0 (&(**

DQb +) -.* ,/ +&( (&((((* +)&. (&(,/ (&(+* (&(() 0+&+ (&(*(

C]d +( -.+ ,/ +&( (&((((* +*&( (&(,/ (&(+* (&(() 0,&+ (&(*(

8SQ +) -., ,/ +&( (&((((* +,&. (&(-) (&(+- (&(() 1)&) (&(**

?O\ +) -.- ,0 +&( (&((((* ++&0 (&(-( (&(+, (&(() 01&+ (&(*)

;SP *0 -.. ,0 +&( (&((((* +)&. (&(,/ (&(+* (&(() 0+&. (&(*(

BO` +) -./ ,0 +&( (&((((* +*&/ (&(,0 (&(++ (&(() 0.&+ (&(*)

5^` +( -.0 ,0 +&( (&((((* ++&0 (&(-( (&(+, (&(() 01&+ (&(*)

BOg +) -.1 ,0 +&( (&((((* +.&) (&(-+ (&(+. (&(() 1-&, (&(*+

?c\ +( -/( ,0 +&( (&((((* +.&( (&(-+ (&(+. (&(() 1-&* (&(*+

?cZ +) -/) ,0 +&( (&((((* +-&. (&(-+ (&(+. (&(() 1,&) (&(*+

5cU +) -/* ,0 +&( (&((((* ++&0 (&(-( (&(+, (&(() 01&, (&(*)

HS^ +( -/+ ,0 +&( (&((((* ++&( (&(,1 (&(++ (&(() 0/&* (&(*)

DQb +) -/, ,0 +&( (&((((* +)&- (&(,/ (&(+* (&(() 0+&+ (&(*(

C]d +( -/- ,0 +&( (&((((* +*&* (&(,0 (&(++ (&(() 0-&* (&(*(

8SQ +) -/. ,0 +&( (&((((* +-&+ (&(-* (&(+. (&(() 1+&, (&(**

?O\ +) -// ,1 +&( (&((((* +,&( (&(-( (&(+, (&(() 1(&( (&(**

;SP *0 -/0 ,1 +&( (&((((* +)&. (&(,/ (&(+* (&(() 0+&- (&(*(

BO` +) -/1 ,1 +&( (&((((* +*&* (&(,0 (&(++ (&(() 0-&* (&(*(

5^` +( -0( ,1 +&( (&((((* ++&* (&(,1 (&(+, (&(() 0/&. (&(*)

BOg +) -0) ,1 *&1 (&((((* +.&0 (&(-, (&(+/ (&(() 1/&* (&(*+

?c\ +( -0* ,1 +&( (&((((* +-&0 (&(-+ (&(+. (&(() 1,&. (&(*+

?cZ +) -0+ ,1 *&1 (&((((* +.&1 (&(-, (&(+/ (&(() 1/&, (&(*+

5cU +) -0, ,1 +&( (&((((* +-&) (&(-* (&(+- (&(() 1*&/ (&(**

HS^ +( -0- ,1 +&( (&((((* ++&- (&(,1 (&(+, (&(() 00&- (&(*)

DQb +) -0. ,1 +&( (&((((* +)&1 (&(,/ (&(+* (&(() 0,&, (&(*(

C]d +( -0/ ,1 +&( (&((((* +*&- (&(,0 (&(++ (&(() 0-&1 (&(*)

8SQ +) -00 ,1 +&( (&((((* +,&/ (&(-) (&(+- (&(() 1)&/ (&(**

LSO` ,1

LSO` ,0

LSO` ,+

LSO` ,,

LSO` ,-

LSO` ,.

LSO` ,/

EC5((1N5^^S\RWf 6 EO`b ) EWb KFNGSd)&fZaf HG@ 7]\acZbW\U



EC5((1 % HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6 EO`b ) ^U 0 ]T +*

78C59 ?PZ FIZMX @[ISPZ_ 

5dS`OUS ;Z]ea

GMIX <VUZO W7 1N 1S 1Y 2I 2M 3I 3L

" LI_Y <VUZO GMIX Y'[' TN(; TN(; TN(; TN(; TN(; TN(; TN(;

?O\ +) -01 -( +&( (&((((* ++&. (&(-( (&(+, (&(() 00&/ (&(*)

;SP *0 -1( -( +&( (&((((* +)&0 (&(,/ (&(+* (&(() 0,&( (&(*(

BO` +) -1) -( +&( (&((((* +*&( (&(,/ (&(+* (&(() 0,&- (&(*(

5^` +( -1* -( +&( (&((((* +,&) (&(-( (&(+, (&(() 1(&* (&(**

BOg +) -1+ -( *&1 (&((((* +.&. (&(-, (&(+/ (&(() 1.&0 (&(*+

?c\ +( -1, -( +&( (&((((* +-&1 (&(-+ (&(+. (&(() 1-&( (&(*+

?cZ +) -1- -( +&( (&((((* +-&1 (&(-+ (&(+. (&(() 1,&0 (&(*+

5cU +) -1. -( +&( (&((((* +,&. (&(-) (&(+- (&(() 1)&, (&(**

HS^ +( -1/ -( +&( (&((((* +,&* (&(-) (&(+- (&(() 1(&, (&(**

DQb +) -10 -( +&( (&((((* +)&+ (&(,. (&(+* (&(() 0*&0 (&(*(

C]d +( -11 -( +&( (&((((* +)&- (&(,/ (&(+* (&(() 0+&* (&(*(

8SQ +) .(( -( +&( (&((((* +,&+ (&(-) (&(+- (&(() 1(&/ (&(**

?O\ +) .() -) +&( (&((((* +,&( (&(-( (&(+, (&(() 1(&( (&(**

;SP *0 .(* -) +&( (&((((* +)&, (&(,. (&(+* (&(() 0+&( (&(*(

BO` +) .(+ -) +&( (&((((* +*&, (&(,0 (&(++ (&(() 0-&- (&(*(

5^` +( .(, -) +&( (&((((* ++&, (&(,1 (&(+, (&(() 00&+ (&(*)

BOg +) .(- -) *&1 (&((((* +/&1 (&(-. (&(+0 (&(() )((&* (&(*,

?c\ +( .(. -) +&( (&((((* +-&1 (&(-+ (&(+. (&(() 1,&1 (&(*+

?cZ +) .(/ -) +&( (&((((* +.&( (&(-+ (&(+. (&(() 1-&) (&(*+

5cU +) .(0 -) +&( (&((((* +,&, (&(-) (&(+- (&(() 1)&( (&(**

HS^ +( .(1 -) +&( (&((((* +*&1 (&(,1 (&(++ (&(() 0/&( (&(*)

DQb +) .)( -) +&( (&((((* +(&1 (&(,. (&(+) (&(() 0)&- (&(*(

C]d +( .)) -) +&( (&((((* +*&* (&(,0 (&(++ (&(() 0-&( (&(*(

8SQ +) .)* -) +&( (&((((* ++&/ (&(-( (&(+, (&(() 01&( (&(*)

?O\ +) .)+ -* +&( (&((((* +,&( (&(-( (&(+, (&(() 1(&( (&(**

;SP *0 .), -* +&( (&((((* +)&) (&(,. (&(+) (&(() 0*&* (&(*(

BO` +) .)- -* +&( (&((((* ++&) (&(,1 (&(++ (&(() 0/&, (&(*)

5^` +( .). -* +&( (&((((* ++&. (&(-( (&(+, (&(() 00&0 (&(*)

BOg +) .)/ -* +&( (&((((* +-&1 (&(-+ (&(+. (&(() 1,&1 (&(*+

?c\ +( .)0 -* +&( (&((((* +-&, (&(-* (&(+. (&(() 1+&. (&(**

?cZ +) .)1 -* +&( (&((((* +-&- (&(-* (&(+. (&(() 1+&0 (&(**

5cU +) .*( -* +&( (&((((* +,&- (&(-) (&(+- (&(() 1)&* (&(**

HS^ +( .*) -* +&( (&((((* ++&, (&(,1 (&(+, (&(() 00&* (&(*)

DQb +) .** -* +&( (&((((* ++&( (&(,1 (&(++ (&(() 0/&+ (&(*)

C]d +( .*+ -* +&( (&((((* +)&* (&(,. (&(+* (&(() 0*&. (&(*(

8SQ +) .*, -* +&( (&((((* +,&( (&(-( (&(+, (&(() 01&1 (&(**

?O\ +) .*- -+ +&( (&((((* +,&/ (&(-) (&(+- (&(() 1)&0 (&(**

;SP *0 .*. -+ +&( (&((((* +)&, (&(,. (&(+* (&(() 0+&( (&(*(

BO` +) .*/ -+ +&( (&((((* +)&1 (&(,/ (&(+* (&(() 0,&+ (&(*(

5^` +( .*0 -+ +&( (&((((* ++&, (&(,1 (&(+, (&(() 00&* (&(*)

BOg +) .*1 -+ *&1 (&((((* +.&0 (&(-, (&(+/ (&(() 1/&+ (&(*+

?c\ +( .+( -+ +&( (&((((* +-&0 (&(-+ (&(+. (&(() 1,&. (&(*+

?cZ +) .+) -+ +&( (&((((* +-&/ (&(-+ (&(+. (&(() 1,&, (&(*+

5cU +) .+* -+ +&( (&((((* ++&1 (&(-( (&(+, (&(() 01&. (&(*)

HS^ +( .++ -+ +&( (&((((* ++&/ (&(-( (&(+, (&(() 01&( (&(*)

DQb +) .+, -+ +&( (&((((* +(&1 (&(,. (&(+) (&(() 0)&. (&(*(

C]d +( .+- -+ +&( (&((((* +)&- (&(,/ (&(+* (&(() 0+&* (&(*(

8SQ +) .+. -+ +&( (&((((* +-&- (&(-* (&(+. (&(() 1+&/ (&(**

?O\ +) .+/ -, +&( (&((((* +,&+ (&(-) (&(+- (&(() 1(&. (&(**

;SP *0 .+0 -, +&( (&((((* +)&) (&(,. (&(+) (&(() 0*&) (&(*(

BO` +) .+1 -, +&( (&((((* +)&- (&(,/ (&(+* (&(() 0+&, (&(*(

5^` +( .,( -, +&( (&((((* +*&- (&(,0 (&(++ (&(() 0-&1 (&(*)

BOg +) .,) -, *&1 (&((((* +.&) (&(-+ (&(+/ (&(() 1-&- (&(*+

?c\ +( .,* -, +&( (&((((* +-&* (&(-* (&(+. (&(() 1+&) (&(**

?cZ +) .,+ -, +&( (&((((* +-&1 (&(-+ (&(+. (&(() 1,&1 (&(*+

5cU +) .,, -, +&( (&((((* +,&+ (&(-) (&(+- (&(() 1(&0 (&(**

HS^ +( .,- -, +&( (&((((* ++&, (&(,1 (&(+, (&(() 00&* (&(*)

DQb +) .,. -, +&( (&((((* +)&, (&(,. (&(+* (&(() 0+&( (&(*(

C]d +( .,/ -, +&( (&((((* +)&. (&(,/ (&(+* (&(() 0+&, (&(*(

8SQ +) .,0 -, +&( (&((((* +,&+ (&(-) (&(+- (&(() 1(&/ (&(**

?O\ +) .,1 -- +&( (&((((* ++&0 (&(-( (&(+, (&(() 01&, (&(*)

;SP *0 .-( -- +&( (&((((* +(&/ (&(,- (&(+) (&(() 0)&) (&()1

BO` +) .-) -- +&( (&((((* +*&/ (&(,0 (&(++ (&(() 0.&- (&(*)

5^` +( .-* -- +&( (&((((* +*&/ (&(,0 (&(++ (&(() 0.&- (&(*)

BOg +) .-+ -- *&1 (&((((* +.&, (&(-, (&(+/ (&(() 1.&) (&(*+

?c\ +( .-, -- +&( (&((((* +-&. (&(-+ (&(+. (&(() 1,&) (&(*+

?cZ +) .-- -- +&( (&((((* +-&1 (&(-+ (&(+. (&(() 1,&0 (&(*+

5cU +) .-. -- +&( (&((((* ++&. (&(-( (&(+, (&(() 00&1 (&(*)

HS^ +( .-/ -- +&( (&((((* ++&1 (&(-( (&(+, (&(() 01&- (&(*)

DQb +) .-0 -- +&( (&((((* +)&( (&(,. (&(+) (&(() 0)&1 (&(*(

C]d +( .-1 -- +&( (&((((* +)&- (&(,/ (&(+* (&(() 0+&* (&(*(

8SQ +) ..( -- +&( (&((((* +,&) (&(-( (&(+, (&(() 1(&) (&(**

?O\ +) ..) -. +&( (&((((* +,&* (&(-) (&(+- (&(() 1(&, (&(**

;SP *0 ..* -. +&( (&((((* +(&0 (&(,- (&(+) (&(() 0)&, (&()1

BO` +) ..+ -. +&( (&((((* ++&) (&(,1 (&(++ (&(() 0/&- (&(*)

5^` +( .., -. +&( (&((((* ++&. (&(-( (&(+, (&(() 00&1 (&(*)

BOg +) ..- -. *&1 (&((((* +.&, (&(-, (&(+/ (&(() 1.&+ (&(*+

?c\ +( ... -. +&( (&((((* +-&1 (&(-+ (&(+. (&(() 1,&1 (&(*+

?cZ +) ../ -. +&( (&((((* +.&( (&(-+ (&(+. (&(() 1-&( (&(*+

5cU +) ..0 -. +&( (&((((* +,&1 (&(-* (&(+- (&(() 1*&+ (&(**

HS^ +( ..1 -. +&( (&((((* ++&, (&(,1 (&(+, (&(() 00&) (&(*)

DQb +) ./( -. +&( (&((((* +)&- (&(,/ (&(+* (&(() 0+&+ (&(*(

C]d +( ./) -. +&( (&((((* +*&/ (&(,0 (&(++ (&(() 0.&- (&(*)

8SQ +) ./* -. +&( (&((((* +-&/ (&(-+ (&(+. (&(() 1,&- (&(*+

LSO` --

LSO` -.

LSO` -(

LSO` -)

LSO` -*

LSO` -+

LSO` -,

EC5((1N5^^S\RWf 6 EO`b ) EWb KFNGSd)&fZaf HG@ 7]\acZbW\U
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)&1.. (&-*+ (&(-, ,+&/ )&(+. +((&* (&((((+, -&(

*&(+) (&-+1 (&(-- ,-&( )&(.0 +(1&- (&((((+- -&)

)&1*0 (&-)) (&(-+ ,*&/ )&()* *1+&- (&((((++ ,&1

)&11- (&-*/ (&(-, ,,&) )&(,- +(*&1 (&((((+, -&(

*&(.. (&-)* (&(-+ ,*&0 )&()- *1,&) (&((((+- ,&1

)&0/( (&,.+ (&(,0 +0&/ (&1)0 *..&( (&((((+) ,&,

)&/-1 (&,+. (&(,- +.&, (&0.+ *-(&* (&((((+( ,&*

)&1.+ (&,0. (&(-( ,(&. (&1.+ */1&( (&((((++ ,&/

*&)() (&-)+ (&(-+ ,*&1 )&()/ *1,&/ (&((((+- ,&1

)&1*- (&,1* (&(-* ,(&+ (&000 *00&1 (&((((+* ,&)

)&1(, (&,1( (&(-) ,(&) (&00, *0/&/ (&((((+* ,&)

*&()) (&-). (&(-, ,*&+ (&1+* +(+&) (&((((+, ,&+

*&)./ (&--/ (&(-0 ,-&. )&((- +*/&) (&((((+. ,&.

*&*(/ (&-./ (&(-1 ,.&, )&(*+ ++*&1 (&((((+/ ,&/

*&*+. (&-/, (&(.( ,/&( )&(+/ ++/&+ (&((((+0 ,&0

*&(// (&-+* (&(-. ,+&. (&1.) +)*&. (&((((+- ,&,

*&(/. (&-+) (&(-. ,+&- (&1-1 +)*&( (&((((+- ,&,

*&(0* (&-+* (&(-. ,+&. (&1.( +)*&, (&((((+- ,&,

)&1*/ (&,1) (&(-) ,(&* (&00. *00&+ (&((((+* ,&)

*&(1/ (&-++ (&(-. ,+&/ (&1.+ +)+&+ (&((((+- ,&,

*&((+ (&-(0 (&(-+ ,)&. (&1)/ *10&+ (&((((+, ,&*

*&).1 (&-.* (&(.( ,+&/ (&1/( ++.&0 (&((((+. ,&.

*&(./ (&-+, (&(-/ ,)&- (&1** +*(&( (&((((+- ,&+

*&)11 (&-.1 (&(.( ,,&* (&10+ +,)&) (&((((+/ ,&.

*&(.0 (&-+. (&(-/ ,)&/ (&1*. +*)&, (&((((+- ,&+

*&+(/ (&-10 (&(.+ ,.&- )&(++ +-0&. (&((((+1 ,&0

*&+0. (&.)/ (&(.- ,/&1 )&(.- +.1&0 (&((((,( -&(

*&),* (&--, (&(-1 ,+&( (&1-. ++)&1 (&((((+. ,&-

*&)+0 (&--+ (&(-1 ,+&( (&1-, ++)&+ (&((((+. ,&-

*&(/1 (&-+/ (&(-/ ,)&/ (&1*/ +*)&0 (&((((+- ,&,

)&10( (&-)( (&(-, +1&. (&00) +(-&/ (&((((++ ,&)

*&(,+ (&-*- (&(-. ,(&0 (&1(/ +),&/ (&((((+, ,&+

*&**) (&-.0 (&(.( ,,&* (&10) +,(&. (&((((+/ ,&.

)&-0. (&,(* (&(,+ +)&* (&.1, *,(&/ (&((((*. +&+

)&+** (&++0 (&(+. *.&* (&-0, *(*&- (&((((** *&0

)&-(( (&+0, (&(,) *1&0 (&.., *+(&+ (&((((*- +&)

)&-/+ (&,(, (&(,+ +)&+ (&.10 *,)&0 (&((((*. +&+

)&--, (&+11 (&(,* +(&1 (&.1( *+1&( (&((((*. +&+

)&-*, (&+1) (&(,) +(&+ (&./. *+,&* (&((((*- +&*

)&,.- (&+/- (&(,( *1&) (&.,1 **-&( (&((((*, +&)

)&*/+ (&+*. (&(+, *-&+ (&-.+ )1-&* (&((((*) *&/

)&+1) (&+-) (&(+/ */&+ (&.(0 *)(&. (&((((*+ *&1

)&+.0 (&+,/ (&(+/ *.&1 (&-11 *(/&/ (&((((*+ *&0

)&+-/ (&+,+ (&(+. *.&. (&-1+ *(-&. (&((((*+ *&0

)&,// (&+/+ (&(,( *1&( (&.,. **+&0 (&((((*- +&)

)&,,1 (&+/+ (&(,( *0&/ (&.*1 **,&- (&((((*, *&1

)&-)- (&+1( (&(,) +(&) (&.-0 *+,&1 (&((((*- +&)

)&+0. (&+-- (&(+0 */&+ (&-11 *)+&/ (&((((*+ *&0

)&,0. (&+0) (&(,( *1&, (&.,+ **1&, (&((((*- +&(

)&,0, (&+0( (&(,( *1&+ (&.,( **0&. (&((((*- +&(

)&-*1 (&+1) (&(,* +(&* (&..( *+-&/ (&((((*- +&)

)&-+- (&+1+ (&(,* +(&+ (&..+ *+.&. (&((((*. +&)

)&-+1 (&+1* (&(,* +(&* (&..* *+.&* (&((((*. +&)

)&+++ (&+,( (&(+. *.&* (&-/+ *(,&/ (&((((** *&/

)&+*. (&++0 (&(+. *.&( (&-/( *(+&- (&((((** *&/

)&+,1 (&+,, (&(+/ *.&- (&-0( *(/&( (&((((** *&/

)&-)- (&+0. (&(,) *1&/ (&.-) *+*&+ (&((((*- +&(

)&,)- (&+., (&(+1 *0&) (&.), *)1&0 (&((((*, *&1

)&+-/ (&+-( (&(+/ *.&1 (&-01 *)(&1 (&((((*+ *&0

)&+.0 (&+-* (&(+0 */&) (&-1, *)*&- (&((((*+ *&0

)&,.. (&+// (&(,( *1&) (&.+. **/&/ (&((((*, +&(

)&-// (&,(. (&(,+ +)&+ (&.0, *,,&/ (&((((*. +&*

)&-./ (&,(+ (&(,+ +)&( (&./0 *,*&0 (&((((*. +&*

)&,0( (&+0( (&(,( *1&+ (&.,( **1&* (&((((*- +&(

)&,*/ (&+.. (&(+1 *0&* (&.)0 **)&( (&((((*, *&1

)&-*( (&+1( (&(,* +(&) (&.-/ *+-&+ (&((((*- +&)

)&+(. (&+++ (&(+- *-&/ (&-.* *()&) (&((((** *&.

)&+** (&++0 (&(+. *.&( (&-.1 *(+&. (&((((** *&/

)&,-, (&+/) (&(,( *0&. (&.*- **+&0 (&((((*, *&1

)&,+( (&+/+ (&(,( *0&, (&.). **.&( (&((((*, *&1

)&-)- (&+1- (&(,* +(&) (&.-+ *+1&. (&((((*- +&(

)&-*/ (&+10 (&(,+ +(&+ (&.-1 *,)&. (&((((*- +&)

)&,+0 (&+/. (&(,( *0&. (&.*) **/&/ (&((((*, *&1

)&.0* (&,+1 (&(,/ ++&, (&/*. *..&+ (&((((*0 +&,

)&-*- (&+10 (&(,+ +(&+ (&.-0 *,)&+ (&((((*- +&)

)&-., (&,(0 (&(,, +)&) (&./, *,/&, (&((((*. +&)

)&,)( (&+.0 (&(+1 *0&( (&.(0 **+&( (&((((*, *&0

)&+.1 (&+-- (&(+0 */&) (&-00 *)-&. (&((((*+ *&/

)&+/) (&+-. (&(+0 */&) (&-01 *)-&1 (&((((*+ *&/

)&+11 (&+.* (&(+1 */&. (&-11 *)1&- (&((((*+ *&0

)&-.0 (&,(- (&(,+ +(&0 (&..1 *,-&- (&((((*. +&)
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EC5((1 % HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6 EO`b ) ^U )* ]T +*

78C59 ?PZ FIZMX @[ISPZ_ 

5dS`OUS ;Z]ea

<VUZO

" LI_Y <VUZO GMIX

?O\ +) *-+ **

;SP *0 *-, **

BO` +) *-- **

5^` +( *-. **

BOg +) *-/ **

?c\ +( *-0 **

?cZ +) *-1 **

5cU +) *.( **

HS^ +( *.) **

DQb +) *.* **

C]d +( *.+ **

8SQ +) *., **

?O\ +) *.- *+

;SP *0 *.. *+

BO` +) *./ *+

5^` +( *.0 *+

BOg +) *.1 *+

?c\ +( */( *+

?cZ +) */) *+

5cU +) */* *+

HS^ +( */+ *+

DQb +) */, *+

C]d +( */- *+

8SQ +) */. *+

?O\ +) *// *,

;SP *0 */0 *,

BO` +) */1 *,

5^` +( *0( *,

BOg +) *0) *,

?c\ +( *0* *,

?cZ +) *0+ *,

5cU +) *0, *,

HS^ +( *0- *,

DQb +) *0. *,

C]d +( *0/ *,

8SQ +) *00 *,

?O\ +) *01 *-

;SP *0 *1( *-

BO` +) *1) *-

5^` +( *1* *-

BOg +) *1+ *-

?c\ +( *1, *-

?cZ +) *1- *-

5cU +) *1. *-

HS^ +( *1/ *-

DQb +) *10 *-

C]d +( *11 *-

8SQ +) +(( *-

?O\ +) +() *.

;SP *0 +(* *.

BO` +) +(+ *.

5^` +( +(, *.

BOg +) +(- *.

?c\ +( +(. *.

?cZ +) +(/ *.

5cU +) +(0 *.

HS^ +( +(1 *.

DQb +) +)( *.

C]d +( +)) *.

8SQ +) +)* *.

?O\ +) +)+ */

;SP *0 +), */

BO` +) +)- */

5^` +( +). */

BOg +) +)/ */

?c\ +( +)0 */

?cZ +) +)1 */

5cU +) +*( */

HS^ +( +*) */

DQb +) +** */

C]d +( +*+ */

8SQ +) +*, */

?O\ +) +*- *0

;SP *0 +*. *0

BO` +) +*/ *0

5^` +( +*0 *0

BOg +) +*1 *0

?c\ +( ++( *0

?cZ +) ++) *0

5cU +) ++* *0

HS^ +( +++ *0

DQb +) ++, *0

C]d +( ++- *0

8SQ +) ++. *0

3S 3V 3X 3[ 6 6M 7N 9

TN(; TN(; TN(; TN(; TN(; TN(; TN(; TN(;

)&.() (&,*0 (&(,. +*&- (&/(0 *-1&1 (&((((*/ +&+

)&+/+ (&+.0 (&(+1 */&1 (&.(0 **+&+ (&((((*+ *&0

)&+-0 (&+., (&(+1 */&. (&.(* **(&0 (&((((*+ *&0

)&.*. (&,+. (&(,/ ++&) (&/*) *.,&- (&((((*/ +&,

)&.,. (&,,) (&(,/ ++&- (&/*1 *./&- (&((((*0 +&,

)&,.0 (&+1+ (&(,* *1&0 (&.-( *+0&, (&((((*- +&(

)&,.+ (&+1) (&(,* *1&/ (&.,/ *+/&- (&((((*, +&(

)&-0, (&,*+ (&(,- +*&) (&/(( *-.&1 (&((((*/ +&+

)&+)0 (&+-* (&(+0 *.&/ (&-0* *)+&- (&((((** *&/

)&*(* (&+*) (&(+, *,&+ (&-+( )1,&- (&((((*( *&-

)&,-/ (&+00 (&(,* *1&- (&.,* *+-&/ (&((((*, +&(

)&-+0 (&,)( (&(,, +)&* (&./1 *,1&( (&((((*. +&*

)&.*+ (&,,- (&(,0 ++&* (&/() */+&, (&((((*/ +&*

)&+/( (&+// (&(,) *0&) (&-1+ *+)&+ (&((((*+ *&/

)&,1* (&,)) (&(,, +(&. (&.,. *-*&( (&((((*- +&(

)&-.( (&,*1 (&(,. +*&( (&./. *.+&- (&((((*. +&)

)&-1* (&,+0 (&(,/ +*&. (&.01 *.0&. (&((((*/ +&)

)&-1( (&,+. (&(,/ +*&- (&.0/ *./&0 (&((((*/ +&)

)&.*. (&,,* (&(,0 +*&1 (&.1. */)&* (&((((*/ +&*

)&,,* (&+1* (&(,* *1&* (&.)/ *,(&, (&((((*, *&0

)&,/+ (&,(( (&(,+ *1&0 (&.*1 *,-&+ (&((((*- *&1

)&,** (&+0- (&(,* *0&/ (&.(/ *+.&, (&((((*, *&0

)&,/) (&+11 (&(,+ *1&/ (&.*0 *,,&. (&((((*- *&1

)&/). (&,.- (&(-( +,&. (&/+* *0-&* (&((((*1 +&+

)&,/, (&,() (&(,+ *1&0 (&.*0 *,.&, (&((((*- *&1

)&,)+ (&+0, (&(,) *0&- (&.() *+-&1 (&((((*, *&/

)&-** (&,)) (&(,, +(&- (&.,, *-*&- (&((((*- *&1

)&-11 (&,+( (&(,. +)&1 (&./+ *.+&1 (&((((*/ +&)

)&0,1 (&,1- (&(-+ +.&0 (&//. +(,&, (&((((+) +&-

)&.1* (&,-+ (&(,1 ++&. (&/(1 */0&+ (&((((*0 +&*

)&-+. (&,)( (&(,, +(&- (&.,+ *-*&) (&((((*. *&1

)&+1/ (&+/+ (&(,( */&/ (&-0, **1&( (&((((*+ *&/

)&-/. (&,*( (&(,- +)&* (&.-/ *-/&1 (&((((*. +&(

)&,.* (&+00 (&(,* *0&0 (&.(0 *+0&. (&((((*, *&0

)&,.+ (&+0, (&(,) *0&- (&.(* *+.&* (&((((*, *&0

)&.(* (&,*( (&(,- +)&* (&.-0 *-0&* (&((((*/ +&(

)&--, (&,)0 (&(,- +)&) (&..) *-.&- (&((((*. +&(

)&,,* (&+0/ (&(,* *0&1 (&.)* *+/&. (&((((*, *&0

)&-0. (&,*- (&(,. +)&/ (&./* *.(&0 (&((((*. +&)

)&./- (&,,0 (&(,0 ++&, (&/(0 */-&( (&((((*0 +&*

)&-,/ (&,)+ (&(,- +(&0 (&.-+ *-+&- (&((((*. +&(

)&-1* (&,*, (&(,. +)&. (&./( *.(&+ (&((((*/ +&)

)&.-. (&,,) (&(,/ +*&0 (&.1. */(&* (&((((*0 +&*

)&-,( (&,(1 (&(,, +(&, (&.,. *-(&0 (&((((*. +&(

)&-+, (&,(/ (&(,, +(&+ (&.,* *,1&+ (&((((*. *&1

)&,)- (&+/, (&(,( */&1 (&-1) **1&- (&((((*, *&/

)&+/- (&+.+ (&(+1 */&( (&-/+ ***&. (&((((*+ *&.

)&-/. (&,)- (&(,- +(&1 (&.-. *-,&- (&((((*. +&(

)&,1/ (&+// (&(,) */&0 (&.(1 *+)&- (&((((*- +&(

)&+-0 (&+,+ (&(+/ *-&+ (&--+ *)(&, (&((((** *&/

)&.)/ (&,(1 (&(,, +(&* (&..( *-)&( (&((((*/ +&*

)&/-* (&,,+ (&(,0 +*&/ (&/)- */*&( (&((((*1 +&-

)&-1( (&,(* (&(,+ *1&/ (&.,1 *,/&( (&((((*. +&*

)&.1) (&,*0 (&(,. +)&. (&.1) *.*&. (&((((*0 +&,

)&./1 (&,*- (&(,. +)&+ (&.0- *.(&/ (&((((*0 +&+

)&,(. (&+-. (&(+0 *.&* (&-/, *)0&* (&((((*+ *&0

)&,,, (&+.- (&(+1 *.&1 (&-01 **,&) (&((((*, *&1

)&+0- (&+-( (&(+0 *-&0 (&-.- *),&0 (&((((*+ *&/

)&./- (&,*) (&(,- +)&( (&./1 *-0&+ (&((((*/ +&+

)&.*. (&,(1 (&(,, +(&) (&.-1 *-(&0 (&((((*/ +&*

)&./( (&,*+ (&(,. +(&0 (&./* *.(&+ (&((((*/ +&*

)&,0+ (&+/- (&(,( */&+ (&-1. *+(&/ (&((((*, *&1

)&-** (&+0, (&(,) */&1 (&.)( *+.&+ (&((((*- *&1

)&.)( (&,(- (&(,, *1&- (&.,, *,1&- (&((((*. +&)

)&-/, (&+1. (&(,+ *0&0 (&.*1 *,+&/ (&((((*. +&(

)&.-- (&,). (&(,- +(&* (&..) *-.&( (&((((*/ +&*

)&.*+ (&,(/ (&(,, *1&. (&.,/ *-(&- (&((((*/ +&)

)&,1- (&+/, (&(,( */&+ (&-1- *+(&/ (&((((*- *&1

)&,)0 (&+-- (&(+0 *-&0 (&-., *)0&- (&((((*+ *&/

)&,(- (&+-) (&(+0 *-&- (&--0 *).&* (&((((*+ *&/

)&--/ (&+00 (&(,* *0&+ (&.)/ *+1&) (&((((*. +&(

)&.-0 (&,)+ (&(,, +(&( (&.-. *-,&* (&((((*/ +&*

)&,,+ (&+.) (&(+1 *-&. (&-.- **,&) (&((((*, *&0

)&,// (&+/( (&(,( *.&+ (&-/1 **1&0 (&((((*, *&0

)&,-. (&+.- (&(,( *-&1 (&-/) **.&. (&((((*, *&0

)&/+0 (&,+. (&(,/ +(&1 (&.0* */(&. (&((((*0 +&+

)&.// (&,*) (&(,. *1&1 (&.-0 *.)&* (&((((*/ +&*

)&.*( (&,(/ (&(,, *0&0 (&.+. *-*&+ (&((((*. +&)

)&-(0 (&+/0 (&(,) *.&0 (&-1* *+,&0 (&((((*- *&1

)&.*- (&,(0 (&(,, *0&1 (&.+0 *-+&( (&((((*/ +&)

)&.+0 (&,)) (&(,, *1&) (&.,* *-,&1 (&((((*/ +&)

)&+./ (&+,+ (&(+/ *,&+ (&-+. *)*&- (&((((** *&.

)&,+/ (&+.( (&(+1 *-&- (&-.+ **+&, (&((((*, *&0

)&.+- (&,(1 (&(,, *1&( (&.,( *-+&1 (&((((*/ +&)
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EC5((1 % HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6 EO`b ) ^U )+ ]T +*

78C59 ?PZ FIZMX @[ISPZ_ 

5dS`OUS ;Z]ea

<VUZO

" LI_Y <VUZO GMIX

?O\ +) ++/ *1

;SP *0 ++0 *1

BO` +) ++1 *1

5^` +( +,( *1

BOg +) +,) *1

?c\ +( +,* *1

?cZ +) +,+ *1

5cU +) +,, *1

HS^ +( +,- *1

DQb +) +,. *1

C]d +( +,/ *1

8SQ +) +,0 *1

?O\ +) +,1 +(

;SP *0 +-( +(

BO` +) +-) +(

5^` +( +-* +(

BOg +) +-+ +(

?c\ +( +-, +(

?cZ +) +-- +(

5cU +) +-. +(

HS^ +( +-/ +(

DQb +) +-0 +(

C]d +( +-1 +(

8SQ +) +.( +(

?O\ +) +.) +)

;SP *0 +.* +)

BO` +) +.+ +)

5^` +( +., +)

BOg +) +.- +)

?c\ +( +.. +)

?cZ +) +./ +)

5cU +) +.0 +)

HS^ +( +.1 +)

DQb +) +/( +)

C]d +( +/) +)

8SQ +) +/* +)

?O\ +) +/+ +*

;SP *0 +/, +*

BO` +) +/- +*

5^` +( +/. +*

BOg +) +// +*

?c\ +( +/0 +*

?cZ +) +/1 +*

5cU +) +0( +*

HS^ +( +0) +*

DQb +) +0* +*

C]d +( +0+ +*

8SQ +) +0, +*

?O\ +) +0- ++

;SP *0 +0. ++

BO` +) +0/ ++

5^` +( +00 ++

BOg +) +01 ++

?c\ +( +1( ++

?cZ +) +1) ++

5cU +) +1* ++

HS^ +( +1+ ++

DQb +) +1, ++

C]d +( +1- ++

8SQ +) +1. ++

?O\ +) +1/ +,

;SP *0 +10 +,

BO` +) +11 +,

5^` +( ,(( +,

BOg +) ,() +,

?c\ +( ,(* +,

?cZ +) ,(+ +,

5cU +) ,(, +,

HS^ +( ,(- +,

DQb +) ,(. +,

C]d +( ,(/ +,

8SQ +) ,(0 +,

?O\ +) ,(1 +-

;SP *0 ,)( +-

BO` +) ,)) +-

5^` +( ,)* +-

BOg +) ,)+ +-

?c\ +( ,), +-

?cZ +) ,)- +-

5cU +) ,). +-

HS^ +( ,)/ +-

DQb +) ,)0 +-

C]d +( ,)1 +-

8SQ +) ,*( +-

3S 3V 3X 3[ 6 6M 7N 9

TN(; TN(; TN(; TN(; TN(; TN(; TN(; TN(;

)&,/- (&+/( (&(,( *-&1 (&-/, *+(&- (&((((*, *&0

)&-*- (&+0+ (&(,* *.&1 (&-1- *+0&0 (&((((*- *&1

)&-*, (&+0* (&(,) *.&0 (&-1+ *+0&) (&((((*- *&1

)&/+/ (&,+. (&(,/ +(&. (&.// */)&/ (&((((*0 +&+

)&-/* (&+1- (&(,+ */&/ (&.)* *,-&1 (&((((*. +&(

)&/(1 (&,*1 (&(,/ +(&) (&..- *./&* (&((((*0 +&+

)&,,0 (&+.+ (&(+1 *-&- (&-., **.&+ (&((((*, *&0

)&-(+ (&+// (&(,) *.&, (&-0, *+,&/ (&((((*- *&1

)&,,/ (&+.+ (&(+1 *-&, (&-.+ **-&1 (&((((*, *&0

)&,(+ (&+-* (&(+0 *,&. (&-,- *)0&1 (&((((*+ *&/

)&+-( (&++0 (&(+/ *+&/ (&-*, *)(&- (&((((** *&.

)&../ (&,)/ (&(,- *1&+ (&.,/ *.(&( (&((((*/ +&*

)&/*- (&,++ (&(,/ +(&- (&./+ *.1&, (&((((*0 +&+

)&-.. (&+1+ (&(,+ */&/ (&.)) *,,&/ (&((((*. +&(

)&-)/ (&+0) (&(,) *.&0 (&-1* *+/&( (&((((*- *&1

)&/,0 (&,+1 (&(,0 +(&1 (&.0* */+&) (&((((*1 +&+

)&/1* (&,-( (&(,1 +)&/ (&.11 */1&1 (&((((*1 +&,

)&/+) (&,+- (&(,/ +(&. (&./- */(&, (&((((*0 +&+

)&.10 (&,*. (&(,. +(&( (&..* *.-&) (&((((*0 +&+

)&.0. (&,*+ (&(,. *1&0 (&.-0 *.+&, (&((((*0 +&*

)&-0( (&+1/ (&(,+ */&1 (&.). *,.&. (&((((*. +&(

)&,0( (&+/* (&(,( *.&) (&-// *+)&) (&((((*, *&0

)&-/- (&+1- (&(,+ */&0 (&.), *,-&0 (&((((*. +&(

)&-.0 (&+1+ (&(,+ */&/ (&.)) *,,&. (&((((*. +&(

)&... (&,*( (&(,- *1&/ (&.-, *.(&0 (&((((*/ +&*

)&,+/ (&+.* (&(+1 *-&. (&-., **-&( (&((((*, *&/

)&-(/ (&+0( (&(,) *.&0 (&-1* *+-&1 (&((((*- *&1

)&/+, (&,+/ (&(,/ +(&1 (&.0) */)&, (&((((*0 +&+

)&//- (&,,/ (&(,0 +)&. (&.1/ *//&0 (&((((*1 +&,

)&/), (&,+* (&(,/ +(&- (&./+ *.0&+ (&((((*0 +&+

)&,1( (&+/- (&(,) *.&- (&-0- *++&) (&((((*, *&0

)&-/, (&+1. (&(,+ *0&( (&.)/ *,.&) (&((((*. +&(

)&-0+ (&+11 (&(,+ *0&* (&.*) *,/&- (&((((*. +&(

)&,*, (&+-1 (&(+1 *-&+ (&--1 ***&/ (&((((*+ *&/

)&,/+ (&+/) (&(,( *.&* (&-// *+(&* (&((((*, *&0

)&,/+ (&+/) (&(,( *.&* (&-// *+(&) (&((((*, *&0

)&,*, (&+.( (&(+1 *-&. (&-.+ ***&0 (&((((*+ *&/

)&,.- (&+/( (&(,( *.&, (&-/1 **1&+ (&((((*, *&0

)&,,0 (&+.. (&(,( *.&) (&-/* **.&/ (&((((*, *&0

)&/*, (&,+- (&(,/ +)&( (&.0) *.1&0 (&((((*0 +&+

)&//* (&,,0 (&(,0 +)&1 (&/(( *//&+ (&((((*1 +&,

)&.)- (&,(0 (&(,, *1&( (&.+0 *-*&/ (&((((*. +&)

)&0,. (&,.. (&(-( ++&* (&/*1 *00&0 (&((((+( +&-

)&/)/ (&,+, (&(,/ +(&1 (&./0 *.0&. (&((((*0 +&+

)&/-+ (&,,+ (&(,0 +)&- (&.1+ */,&+ (&((((*1 +&+

)&++1 (&++0 (&(+/ *,&) (&-*1 *(1&- (&((((** *&.

)&-0, (&,(( (&(,+ *0&- (&.*. *,/&1 (&((((*. +&(

)&.// (&,*+ (&(,. +(&) (&..* *.*&* (&((((*0 +&*

)&/++ (&,+1 (&(,/ +)&. (&.1* */)&* (&((((*1 +&+

)&,0* (&+/. (&(,) */&( (&-1) *+*&( (&((((*, *&0

)&--0 (&+1- (&(,+ *0&, (&.** *,+&1 (&((((*. +&(

)&/)( (&,+, (&(,/ +)&* (&.0+ *./&/ (&((((*0 +&+

)&.+- (&,)- (&(,- *1&0 (&.-+ *-.&) (&((((*/ +&)

)&.(/ (&,(0 (&(,, *1&+ (&.,* *-)&/ (&((((*. +&)

)&/.) (&,,/ (&(,0 +*&) (&/(+ */-&/ (&((((*1 +&+

)&-,* (&+1) (&(,* *0&) (&.). *,)&, (&((((*- *&1

)&,)- (&+-1 (&(+1 *-&0 (&-.- **)&- (&((((*+ *&/

)&,/, (&+/, (&(,( *.&1 (&-00 *+(&0 (&((((*, *&0

)&+-1 (&+,- (&(+/ *,&0 (&-,* *)*&/ (&((((** *&.

)&-01 (&,(+ (&(,+ *1&( (&.+, *,0&1 (&((((*. +&(

)&--) (&+0) (&(,) */&, (&.,) *+*&1 (&((((*- +&+

)&,/( (&+.) (&(+1 *.&( (&.(0 **(&/ (&((((*, +&)

)&.(+ (&+1+ (&(,* *0&+ (&..+ *,(&/ (&((((*. +&,

)&/.+ (&,++ (&(,. +)&) (&/*1 *.,&/ (&((((*1 +&/

)&/-( (&,+( (&(,. +(&1 (&/*, *.*&0 (&((((*1 +&/

)&.*1 (&,(( (&(,+ *0&0 (&./+ *,,&. (&((((*/ +&,

)&..) (&,(0 (&(,, *1&+ (&.0/ *,1&, (&((((*/ +&-

)&.+. (&,() (&(,+ *0&1 (&./. *,-&. (&((((*/ +&,

)&.*/ (&+11 (&(,+ *0&/ (&./+ *,,&+ (&((((*/ +&,

)&*,- (&+(. (&(++ **&( (&-)- )0/&( (&((((*( *&.

)&-+1 (&+/0 (&(,( */&* (&.+/ *+)&* (&((((*- +&*

)&/0, (&,+0 (&(,/ +)&- (&/+/ *./&0 (&((((*1 +&0

)&1.( (&,-( (&(,0 +*&, (&/-1 */-&- (&((((+* +&1

)&/1* (&,)* (&(,, *1&. (&.1+ *-)&0 (&((((*1 +&.

)&00) (&,+* (&(,. +)&) (&/*0 *.,&, (&((((+( +&/

)&1,/ (&,,/ (&(,0 +*&* (&/-+ */+&. (&((((+) +&1

*&()) (&,.* (&(,1 ++&* (&//0 *0*&/ (&((((+* ,&(

*&(-, (&,/* (&(-( +,&( (&/1- *00&/ (&((((++ ,&)

*&(.* (&,/, (&(-) +,&) (&/10 *01&0 (&((((++ ,&)

)&1*- (&,,* (&(,/ +)&0 (&/,- */(&. (&((((+) +&0

)&0/1 (&,+* (&(,. +)&) (&/*/ *.,&) (&((((+( +&/

)&/-0 (&,(, (&(,+ *1&) (&.0( *,/&) (&((((*0 +&-

)&/.( (&,(, (&(,+ *1&) (&.0) *,/&, (&((((*0 +&-

)&1(+ (&,+/ (&(,/ +)&- (&/+. *./&- (&((((+) +&0
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EC5((1 % HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6 EO`b ) ^U ), ]T +*

78C59 ?PZ FIZMX @[ISPZ_ 

5dS`OUS ;Z]ea

<VUZO

" LI_Y <VUZO GMIX

?O\ +) ,*) +.

;SP *0 ,** +.

BO` +) ,*+ +.

5^` +( ,*, +.

BOg +) ,*- +.

?c\ +( ,*. +.

?cZ +) ,*/ +.

5cU +) ,*0 +.

HS^ +( ,*1 +.

DQb +) ,+( +.

C]d +( ,+) +.

8SQ +) ,+* +.

?O\ +) ,++ +/

;SP *0 ,+, +/

BO` +) ,+- +/

5^` +( ,+. +/

BOg +) ,+/ +/

?c\ +( ,+0 +/

?cZ +) ,+1 +/

5cU +) ,,( +/

HS^ +( ,,) +/

DQb +) ,,* +/

C]d +( ,,+ +/

8SQ +) ,,, +/

?O\ +) ,,- +0

;SP *0 ,,. +0

BO` +) ,,/ +0

5^` +( ,,0 +0

BOg +) ,,1 +0

?c\ +( ,-( +0

?cZ +) ,-) +0

5cU +) ,-* +0

HS^ +( ,-+ +0

DQb +) ,-, +0

C]d +( ,-- +0

8SQ +) ,-. +0

?O\ +) ,-/ +1

;SP *0 ,-0 +1

BO` +) ,-1 +1

5^` +( ,.( +1

BOg +) ,.) +1

?c\ +( ,.* +1

?cZ +) ,.+ +1

5cU +) ,., +1

HS^ +( ,.- +1

DQb +) ,.. +1

C]d +( ,./ +1

8SQ +) ,.0 +1

?O\ +) ,.1 ,(

;SP *0 ,/( ,(

BO` +) ,/) ,(

5^` +( ,/* ,(

BOg +) ,/+ ,(

?c\ +( ,/, ,(

?cZ +) ,/- ,(

5cU +) ,/. ,(

HS^ +( ,// ,(

DQb +) ,/0 ,(

C]d +( ,/1 ,(

8SQ +) ,0( ,(

?O\ +) ,0) ,)

;SP *0 ,0* ,)

BO` +) ,0+ ,)

5^` +( ,0, ,)

BOg +) ,0- ,)

?c\ +( ,0. ,)

?cZ +) ,0/ ,)

5cU +) ,00 ,)

HS^ +( ,01 ,)

DQb +) ,1( ,)

C]d +( ,1) ,)

8SQ +) ,1* ,)

?O\ +) ,1+ ,*

;SP *0 ,1, ,*

BO` +) ,1- ,*

5^` +( ,1. ,*

BOg +) ,1/ ,*

?c\ +( ,10 ,*

?cZ +) ,11 ,*

5cU +) -(( ,*

HS^ +( -() ,*

DQb +) -(* ,*

C]d +( -(+ ,*

8SQ +) -(, ,*

3S 3V 3X 3[ 6 6M 7N 9

TN(; TN(; TN(; TN(; TN(; TN(; TN(; TN(;

)&1*+ (&,** (&(,- +(&, (&/)* *-0&- (&((((+) +&/

)&/*+ (&+/0 (&(,( */&* (&.+/ *+)&. (&((((*0 +&+

)&0.* (&,(1 (&(,, *1&, (&.01 *-(&+ (&((((+( +&.

)&1(* (&,)0 (&(,- +(&) (&/(, *--&. (&((((+( +&.

*&(** (&,,, (&(,/ +*&( (&/,0 */)&1 (&((((+* +&1

*&()* (&,,* (&(,/ +)&0 (&/,, */(&, (&((((+* +&1

*&()+ (&,,* (&(,/ +)&0 (&/,- */(&. (&((((+* +&1

)&0-- (&,(0 (&(,, *1&+ (&.0. *,1&, (&((((+( +&.

)&0/( (&,)) (&(,, *1&. (&.1* *-)&+ (&((((+( +&.

)&/,( (&+0* (&(,) */&- (&.,, *++&0 (&((((*0 +&+

)&0+) (&,(* (&(,+ *0&1 (&.// *,.&) (&((((*1 +&-

)&1,* (&,*/ (&(,. +(&/ (&/)1 *.)&) (&((((+) +&/

)&1)* (&,(0 (&(,, *1&, (&.0/ *,1&/ (&((((+( +&.

)&/,* (&+/* (&(,( *.&0 (&.*. **/&. (&((((*0 +&+

)&0,- (&+1, (&(,* *0&+ (&..+ *,)&( (&((((*1 +&-

)&0)+ (&+0/ (&(,) */&1 (&.-* *+.&0 (&((((*1 +&,

*&(-. (&,+1 (&(,/ +)&. (&/+1 *.0&. (&((((++ +&0

*&((* (&,*/ (&(,. +(&0 (&/*( *.)&- (&((((+* +&/

)&1.1 (&,*( (&(,- +(&* (&/(0 *-/&) (&((((+) +&/

)&1** (&,)( (&(,, *1&- (&.1) *-)&( (&((((+) +&.

)&0.- (&+10 (&(,+ *0&/ (&./) *,+&. (&((((+( +&-

)&/*. (&+.0 (&(+1 *.&- (&.*) **-&- (&((((*0 +&*

)&//+ (&+/0 (&(,( */&* (&.+/ *+)&- (&((((*0 +&+

)&1)/ (&,(1 (&(,, *1&- (&.01 *-(&, (&((((+) +&.

)&0.0 (&+0, (&(,) */&. (&.,. *+,&/ (&((((+( +&,

)&/)) (&+-) (&(+0 *-&+ (&-1* *)-&( (&((((*/ +&)

)&/./ (&+.+ (&(+1 *.&) (&.)) ***&( (&((((*0 +&*

)&0,- (&+/1 (&(,( */&+ (&.+0 *+)&0 (&((((*1 +&+

*&(0, (&,*0 (&(,. +(&0 (&/*) *.)&0 (&((((++ +&0

*&((. (&,)* (&(,, *1&. (&.1, *-*&) (&((((+* +&.

)&10, (&,(/ (&(,, *1&+ (&.0. *,1&+ (&((((+) +&.

)&00( (&+0. (&(,) */&0 (&.-( *+.&* (&((((+( +&,

)&/0+ (&+.. (&(+1 *.&+ (&.)/ **,&( (&((((*0 +&*

)&/-/ (&+.) (&(+1 *.&( (&.(/ **(&/ (&((((*0 +&*

)&/1- (&+.1 (&(+1 *.&- (&.*) **-&. (&((((*0 +&+

)&000 (&+00 (&(,) */&1 (&.-+ *+/&* (&((((+( +&,

)&00) (&+/. (&(,( */&) (&.++ *+(&( (&((((+( +&+

)&/,1 (&+,1 (&(+/ *-&) (&-00 *)+&0 (&((((*0 +&)

)&0+( (&+.. (&(+1 *.&+ (&.). **+&/ (&((((*1 +&*

)&0+0 (&+./ (&(+1 *.&, (&.)0 **,&/ (&((((*1 +&+

)&10) (&+1. (&(,* *0&- (&../ *,*&* (&((((+) +&-

)&1-/ (&+1) (&(,* *0&) (&.-0 *+1&* (&((((+) +&-

)&10( (&+1. (&(,* *0&- (&... *,*&) (&((((+) +&-

)&1*+ (&+0, (&(,) */&/ (&.,/ *+-&* (&((((+( +&,

)&0.* (&+/* (&(,( *.&0 (&.*/ **/&/ (&((((*1 +&+

)&/+0 (&+,/ (&(+/ *-&( (&-0- *)*&- (&((((*/ +&)

)&0+1 (&+.0 (&(+1 *.&, (&.)1 **,&1 (&((((*1 +&+

)&1), (&+0* (&(,) */&- (&.,, *+,&( (&((((+( +&,

)&1*+ (&+/, (&(,( *.&1 (&.*1 **0&/ (&((((+( +&+

)&.1- (&+*1 (&(+- *+&/ (&--- *()&. (&((((*/ *&1

)&0(1 (&+-* (&(+0 *-&+ (&-1* *)-&* (&((((*0 +&)

)&0+1 (&+-/ (&(+0 *-&/ (&.(* *)0&/ (&((((*1 +&*

*&(+0 (&+1. (&(,* *0&- (&../ *,*&, (&((((+* +&-

)&10( (&+0- (&(,) */&/ (&.,0 *+-&, (&((((+) +&,

)&101 (&+0/ (&(,) */&0 (&.-) *+.&. (&((((+) +&,

)&1*1 (&+/- (&(,( */&( (&.+) **1&, (&((((+( +&+

)&0*( (&+-, (&(+0 *-&, (&-1. *).&, (&((((*1 +&)

)&./( (&+*- (&(+- *+&, (&-,/ )10&. (&((((*. *&1

)&/)1 (&++, (&(+. *,&( (&-.* *(,&, (&((((*/ +&(

)&0./ (&+.+ (&(+1 *.&) (&.)) ***&( (&((((*1 +&*

)&0+) (&+-) (&(+/ *-&* (&-1( *),&. (&((((*1 +&)

)&.0/ (&+*+ (&(+- *+&+ (&-,, )1/&/ (&((((*. *&1

)&/,, (&++, (&(+. *,&( (&-.* *(,&, (&((((*/ +&(

)&0+. (&+-* (&(+0 *-&+ (&-1* *)-&* (&((((*1 +&)

*&()* (&+0- (&(,) */&/ (&.,1 *+-&0 (&((((+* +&,

)&1,+ (&+/* (&(,( *.&0 (&.*/ **/&/ (&((((+( +&+

)&1.1 (&+// (&(,( */&) (&.+- *+(&/ (&((((+) +&,

)&00* (&+.( (&(+1 *-&1 (&.(/ **(&. (&((((+( +&*

)&0++ (&+-) (&(+0 *-&+ (&-1) *),&0 (&((((*1 +&)

)&.1) (&+*, (&(+- *+&+ (&-,- )10&* (&((((*/ *&1

)&/(* (&+*. (&(+- *+&, (&-,1 )11&, (&((((*/ *&1

)&00( (&+.( (&(+1 *-&1 (&.(. **(&+ (&((((*1 +&*

)&01( (&+,. (&(+/ *,&1 (&-0+ *)*&( (&((((*1 +&)

)&.., (&+(- (&(++ *)&1 (&-)+ )0.&. (&((((*. *&/

)&0(, (&++) (&(+- *+&0 (&--/ *(*&+ (&((((*0 +&(

)&/10 (&++( (&(+- *+&/ (&--- *()&/ (&((((*0 +&(

*&((, (&+./ (&(+1 *.&, (&.)0 **,&/ (&((((+) +&+

)&1)/ (&+-) (&(+0 *-&+ (&-1) *),&1 (&((((+( +&*

)&1,) (&+-. (&(+0 *-&. (&-11 *)/&. (&((((+( +&*

)&0/. (&+,, (&(+/ *,&/ (&-/1 *)(&+ (&((((*1 +&)

)&0,) (&++/ (&(+. *,&+ (&-.0 *(.&, (&((((*1 +&(

)&/). (&+), (&(+, **&. (&-*1 )1*&, (&((((*/ *&0

)&//0 (&+*. (&(+- *+&, (&-,1 )11&, (&((((*0 *&1

)&0+0 (&++/ (&(+. *,&* (&-./ *(.&) (&((((*1 +&(
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78C59 ?PZ FIZMX @[ISPZ_ 

5dS`OUS ;Z]ea

<VUZO

" LI_Y <VUZO GMIX

?O\ +) -(- ,+

;SP *0 -(. ,+

BO` +) -(/ ,+

5^` +( -(0 ,+

BOg +) -(1 ,+

?c\ +( -)( ,+

?cZ +) -)) ,+

5cU +) -)* ,+

HS^ +( -)+ ,+

DQb +) -), ,+

C]d +( -)- ,+

8SQ +) -). ,+

?O\ +) -)/ ,,

;SP *0 -)0 ,,

BO` +) -)1 ,,

5^` +( -*( ,,

BOg +) -*) ,,

?c\ +( -** ,,

?cZ +) -*+ ,,

5cU +) -*, ,,

HS^ +( -*- ,,

DQb +) -*. ,,

C]d +( -*/ ,,

8SQ +) -*0 ,,

?O\ +) -*1 ,-

;SP *0 -+( ,-

BO` +) -+) ,-

5^` +( -+* ,-

BOg +) -++ ,-

?c\ +( -+, ,-

?cZ +) -+- ,-

5cU +) -+. ,-

HS^ +( -+/ ,-

DQb +) -+0 ,-

C]d +( -+1 ,-

8SQ +) -,( ,-

?O\ +) -,) ,.

;SP *0 -,* ,.

BO` +) -,+ ,.

5^` +( -,, ,.

BOg +) -,- ,.

?c\ +( -,. ,.

?cZ +) -,/ ,.

5cU +) -,0 ,.

HS^ +( -,1 ,.

DQb +) --( ,.

C]d +( --) ,.

8SQ +) --* ,.

?O\ +) --+ ,/

;SP *0 --, ,/

BO` +) --- ,/

5^` +( --. ,/

BOg +) --/ ,/

?c\ +( --0 ,/

?cZ +) --1 ,/

5cU +) -.( ,/

HS^ +( -.) ,/

DQb +) -.* ,/

C]d +( -.+ ,/

8SQ +) -., ,/

?O\ +) -.- ,0

;SP *0 -.. ,0

BO` +) -./ ,0

5^` +( -.0 ,0

BOg +) -.1 ,0

?c\ +( -/( ,0

?cZ +) -/) ,0

5cU +) -/* ,0

HS^ +( -/+ ,0

DQb +) -/, ,0

C]d +( -/- ,0

8SQ +) -/. ,0

?O\ +) -// ,1

;SP *0 -/0 ,1

BO` +) -/1 ,1

5^` +( -0( ,1

BOg +) -0) ,1

?c\ +( -0* ,1

?cZ +) -0+ ,1

5cU +) -0, ,1

HS^ +( -0- ,1

DQb +) -0. ,1

C]d +( -0/ ,1

8SQ +) -00 ,1

3S 3V 3X 3[ 6 6M 7N 9

TN(; TN(; TN(; TN(; TN(; TN(; TN(; TN(;

)&0,) (&++* (&(+. *+&1 (&-.( *(+&, (&((((*1 +&(

)&./+ (&+(* (&(+* *)&/ (&-(1 )0,&1 (&((((*. *&/

)&/.1 (&+*( (&(+, *+&( (&-+0 )1-&- (&((((*0 *&1

)&/01 (&+*+ (&(+- *+&+ (&-,, )1/&0 (&((((*0 *&1

)&1)) (&+,- (&(+/ *,&0 (&-0) *))&* (&((((+( +&)

)&1)- (&+,. (&(+/ *,&1 (&-0* *))&/ (&((((+( +&)

)&1,- (&+-) (&(+0 *-&+ (&-1) *)-&( (&((((+( +&*

)&0/, (&++0 (&(+. *,&, (&-/( *(/&) (&((((*1 +&)

)&//* (&+*( (&(+, *+&( (&-+1 )1-&0 (&((((*0 *&1

)&.1/ (&+(/ (&(++ **&) (&-). )0/&. (&((((*. *&0

)&/+) (&+)+ (&(++ **&- (&-*. )1)&+ (&((((*/ *&0

)&0-+ (&++- (&(+. *,&) (&-.+ *(,&0 (&((((*1 +&(

)&/,1 (&+(, (&(++ *)&1 (&-)* )0.&* (&((((*/ *&0

)&.,) (&*0- (&(+) *(&- (&,0( )/,&. (&((((*- *&.

)&/-( (&+(, (&(++ *)&1 (&-)* )0.&+ (&((((*/ *&0

)&/1, (&+)* (&(++ **&, (&-*- )1(&1 (&((((*0 *&0

)&10) (&+,- (&(+/ *,&0 (&-0( *)(&1 (&((((+) +&)

)&1*( (&++, (&(+. *,&( (&-.* *(,&, (&((((+( +&(

)&1(- (&++) (&(+- *+&0 (&--0 *(*&0 (&((((*1 +&(

)&0/1 (&+*/ (&(+- *+&- (&--( *((&( (&((((*1 +&(

)&/)- (&*10 (&(+* *)&- (&-(* )0*&. (&((((*/ *&/

)&.0) (&*1+ (&(+) *)&( (&,1* )/1&( (&((((*. *&/

)&/)/ (&*11 (&(+* *)&- (&-(+ )0*&/ (&((((*/ *&/

)&0,- (&+*) (&(+, *+&) (&-,( )1.&, (&((((*1 *&1

)&0.* (&+)) (&(++ **&+ (&-*+ )1(&) (&((((*1 *&0

)&.1) (&*0* (&(+( *(&+ (&,/- )/*&/ (&((((*. *&.

)&0(- (&+() (&(+* *)&/ (&-(/ )0,&+ (&((((*0 *&0

)&//* (&*1. (&(+* *)&+ (&,10 )0(&1 (&((((*/ *&/

)&01+ (&+). (&(+, **&/ (&-+) )1+&* (&((((*1 *&1

)&1*0 (&+** (&(+, *+&) (&-,* )1.&1 (&((((+( *&1

)&1,- (&+*, (&(+- *+&+ (&-,. )10&. (&((((+( +&(

)&0+* (&+(. (&(++ **&( (&-), )0/&( (&((((*0 *&0

)&0(1 (&+(* (&(+* *)&/ (&-(0 )0,&/ (&((((*0 *&0

)&..+ (&*// (&(+( *(&( (&,./ ).1&0 (&((((*. *&-

)&/,, (&*1) (&(+) *(&1 (&,1( )/0&) (&((((*/ *&/

)&0-( (&+(1 (&(++ **&* (&-*( )00&1 (&((((*0 *&0

)&/0+ (&*1( (&(+) *(&1 (&,00 )//&- (&((((*/ *&/

)&.+, (&*.. (&(*0 )1&) (&,,/ ).*&/ (&((((*- *&,

)&/0, (&*1( (&(+) *(&1 (&,00 )//&. (&((((*/ *&/

)&0() (&*1+ (&(+) *)&) (&,1+ )/1&+ (&((((*0 *&/

)&1** (&+)+ (&(++ **&- (&-*. )1)&+ (&((((*1 *&1

)&1+1 (&+). (&(+, **&/ (&-+) )1+&) (&((((+( *&1

)&1+. (&+)- (&(+, **&/ (&-+( )1*&/ (&((((+( *&1

)&0,+ (&+(( (&(+* *)&. (&-(- )0+&- (&((((*0 *&0

)&/,* (&*0+ (&(+( *(&, (&,// )/+&- (&((((*/ *&.

)&..( (&*/( (&(*1 )1&, (&,-- ).-&+ (&((((*- *&-

)&/(0 (&*/0 (&(+( *(&( (&,.0 )/(&( (&((((*. *&.

)&0(0 (&*1, (&(+) *)&* (&,1- )0(&( (&((((*0 *&/

)&/.0 (&*/. (&(*1 )1&0 (&,., ).0&. (&((((*/ *&.

)&.,. (&*-/ (&(*/ )0&- (&,+* )-/&( (&((((*- *&,

)&/0+ (&*/0 (&(+( *(&( (&,.0 )/(&( (&((((*/ *&.

)&/-+ (&*/+ (&(*1 )1&. (&,.( )./&* (&((((*/ *&-

)&1*+ (&+(( (&(+* *)&. (&-(, )0+&, (&((((*1 *&0

)&01( (&*1- (&(+* *)&* (&,1. )0(&+ (&((((*1 *&/

)&0/. (&*1* (&(+) *)&( (&,1* )/0&1 (&((((*1 *&/

)&//, (&*/. (&(+( )1&1 (&,.- ).1&* (&((((*/ *&.

)&//0 (&*// (&(+( )1&1 (&,.. ).1&. (&((((*/ *&.

)&.-( (&*-/ (&(*0 )0&- (&,++ )-/&, (&((((*- *&,

)&..1 (&*.( (&(*0 )0&/ (&,+0 )-1&) (&((((*- *&,

)&0(, (&*0) (&(+( *(&* (&,/+ )/*&( (&((((*/ *&.

)&//* (&*/- (&(*1 )1&0 (&,.* ).0&) (&((((*/ *&.

)&.-1 (&*-/ (&(*0 )0&- (&,++ )-/&- (&((((*- *&,

)&/)+ (&*.. (&(*0 )1&) (&,,/ ).*&. (&((((*. *&-

)&//) (&*/- (&(*1 )1&0 (&,.* ).0&) (&((((*/ *&.

)&01* (&*1+ (&(+) *)&) (&,1, )/1&. (&((((*1 *&/

)&001 (&*1+ (&(+) *)&) (&,1+ )/1&+ (&((((*1 *&/

)&0.0 (&*1( (&(+) *(&0 (&,0/ )//&+ (&((((*0 *&/

)&//- (&*/- (&(*1 )1&0 (&,.+ ).0&, (&((((*/ *&.

)&/+) (&*.0 (&(*1 )1&+ (&,-* ).,&+ (&((((*. *&-

)&.-* (&*-. (&(*/ )0&, (&,+) )-.&0 (&((((*- *&,

)&.1( (&*.* (&(*0 )0&1 (&,,) ).(&, (&((((*. *&,

)&0-+ (&*0/ (&(+) *(&/ (&,0, )/-&1 (&((((*0 *&/

)&/0. (&*// (&(+( )1&1 (&,.. ).1&- (&((((*/ *&.

)&.-. (&*-/ (&(*/ )0&- (&,+* )-/&* (&((((*- *&,

)&.1) (&*.* (&(*0 )0&1 (&,,) ).(&- (&((((*. *&,

)&/+1 (&*/( (&(*1 )1&, (&,-, ).-&( (&((((*. *&-

)&1+( (&*11 (&(+* *)&- (&-(, )0+&) (&((((*1 *&0

)&0// (&*1) (&(+) *(&1 (&,1( )/0&) (&((((*1 *&/

)&1++ (&+(( (&(+* *)&. (&-(- )0+&- (&((((*1 *&0

)&0,( (&*0- (&(+) *(&- (&,0( )/,&/ (&((((*0 *&/

)&/-/ (&*/* (&(*1 )1&. (&,-0 )..&/ (&((((*/ *&-

)&./, (&*.( (&(*0 )0&/ (&,+/ )-0&1 (&((((*- *&,

)&/(, (&*., (&(*0 )1&( (&,,- ).)&/ (&((((*. *&-

)&0)1 (&*0* (&(+( *(&+ (&,/- )/*&. (&((((*0 *&.
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78C59 ?PZ FIZMX @[ISPZ_ 

5dS`OUS ;Z]ea

<VUZO

" LI_Y <VUZO GMIX

?O\ +) -01 -(

;SP *0 -1( -(

BO` +) -1) -(

5^` +( -1* -(

BOg +) -1+ -(

?c\ +( -1, -(

?cZ +) -1- -(

5cU +) -1. -(

HS^ +( -1/ -(

DQb +) -10 -(

C]d +( -11 -(

8SQ +) .(( -(

?O\ +) .() -)

;SP *0 .(* -)

BO` +) .(+ -)

5^` +( .(, -)

BOg +) .(- -)

?c\ +( .(. -)

?cZ +) .(/ -)

5cU +) .(0 -)

HS^ +( .(1 -)

DQb +) .)( -)

C]d +( .)) -)

8SQ +) .)* -)

?O\ +) .)+ -*

;SP *0 .), -*

BO` +) .)- -*

5^` +( .). -*

BOg +) .)/ -*

?c\ +( .)0 -*

?cZ +) .)1 -*

5cU +) .*( -*

HS^ +( .*) -*

DQb +) .** -*

C]d +( .*+ -*

8SQ +) .*, -*

?O\ +) .*- -+

;SP *0 .*. -+

BO` +) .*/ -+

5^` +( .*0 -+

BOg +) .*1 -+

?c\ +( .+( -+

?cZ +) .+) -+

5cU +) .+* -+

HS^ +( .++ -+

DQb +) .+, -+

C]d +( .+- -+

8SQ +) .+. -+

?O\ +) .+/ -,

;SP *0 .+0 -,

BO` +) .+1 -,

5^` +( .,( -,

BOg +) .,) -,

?c\ +( .,* -,

?cZ +) .,+ -,

5cU +) .,, -,

HS^ +( .,- -,

DQb +) .,. -,

C]d +( .,/ -,

8SQ +) .,0 -,

?O\ +) .,1 --

;SP *0 .-( --

BO` +) .-) --

5^` +( .-* --

BOg +) .-+ --

?c\ +( .-, --

?cZ +) .-- --

5cU +) .-. --

HS^ +( .-/ --

DQb +) .-0 --

C]d +( .-1 --

8SQ +) ..( --

?O\ +) ..) -.

;SP *0 ..* -.

BO` +) ..+ -.

5^` +( .., -.

BOg +) ..- -.

?c\ +( ... -.

?cZ +) ../ -.

5cU +) ..0 -.

HS^ +( ..1 -.

DQb +) ./( -.

C]d +( ./) -.

8SQ +) ./* -.

3S 3V 3X 3[ 6 6M 7N 9

TN(; TN(; TN(; TN(; TN(; TN(; TN(; TN(;

)&/.) (&*/+ (&(*1 )1&. (&,.( )./&) (&((((*/ *&-

)&... (&*-0 (&(*0 )0&. (&,+- )-0&) (&((((*- *&,

)&./0 (&*.( (&(*0 )0&/ (&,+0 )-1&* (&((((*. *&,

)&/1( (&*/0 (&(+( *(&( (&,./ ).1&0 (&((((*/ *&.

)&1*( (&*10 (&(+* *)&, (&-() )0*&* (&((((*1 *&0

)&00- (&*1* (&(+) *)&( (&,1* )/0&1 (&((((*1 *&/

)&00) (&*1* (&(+) *)&( (&,1) )/0&- (&((((*1 *&/

)&0), (&*0) (&(+( *(&* (&,/+ )/*&* (&((((*0 *&.

)&/1, (&*/0 (&(+( *(&( (&,.0 )/(&+ (&((((*/ *&.

)&.,, (&*-- (&(*/ )0&+ (&,*1 )-.&( (&((((*- *&,

)&.-) (&*-. (&(*/ )0&, (&,+) )-.&/ (&((((*- *&,

)&0(( (&*/1 (&(+( *(&) (&,/( )/(&0 (&((((*/ *&.

)&/0- (&*// (&(+( )1&1 (&,.. ).1&, (&((((*/ *&.

)&.,/ (&*-- (&(*/ )0&, (&,+( )-.&+ (&((((*- *&,

)&.1/ (&*.+ (&(*0 )0&1 (&,,+ ).)&) (&((((*. *&,

)&/-+ (&*/* (&(*1 )1&. (&,-/ )..&+ (&((((*/ *&-

)&100 (&+(0 (&(++ **&* (&-)1 )00&/ (&((((+( *&1

)&00+ (&*1* (&(+) *)&( (&,1) )/0&/ (&((((*1 *&/

)&00. (&*1+ (&(+) *)&( (&,1* )/1&( (&((((*1 *&/

)&0(- (&*0( (&(+( *(&) (&,/) )/)&+ (&((((*0 *&.

)&/*- (&*.0 (&(*1 )1&* (&,-( ).+&0 (&((((*. *&-

)&.)0 (&*-) (&(*/ )0&( (&,** )-+&. (&((((*- *&+

)&.0/ (&*.* (&(*0 )0&0 (&,,( ).(&) (&((((*. *&,

)&/./ (&*/, (&(*1 )1&/ (&,.) )./&/ (&((((*/ *&-

)&/0. (&*// (&(+( )1&1 (&,.. ).1&- (&((((*/ *&.

)&.+) (&*-+ (&(*/ )0&* (&,*. )-,&0 (&((((*- *&+

)&/+- (&*.1 (&(*1 )1&+ (&,-+ ).,&. (&((((*. *&-

)&/.+ (&*/+ (&(*1 )1&/ (&,.( )./&+ (&((((*/ *&-

)&00, (&*1* (&(+) *)&( (&,1* )/0&0 (&((((*1 *&/

)&0-. (&*00 (&(+) *(&/ (&,0, )/.&* (&((((*0 *&/

)&0.) (&*01 (&(+) *(&0 (&,0. )/.&. (&((((*0 *&/

)&0(1 (&*0) (&(+( *(&* (&,/* )/)&/ (&((((*0 *&.

)&/-( (&*/) (&(*1 )1&- (&,-/ )..&) (&((((*/ *&-

)&/++ (&*.1 (&(*1 )1&+ (&,-* ).,&, (&((((*. *&-

)&.+0 (&*-, (&(*/ )0&+ (&,*0 )--&- (&((((*- *&,

)&/0+ (&*// (&(+( )1&1 (&,.- ).1&* (&((((*/ *&.

)&0*) (&*0* (&(+( *(&+ (&,/- )/*&0 (&((((*0 *&.

)&.,. (&*-- (&(*/ )0&, (&,+( )-.&* (&((((*- *&,

)&./, (&*.( (&(*0 )0&/ (&,+/ )-0&0 (&((((*- *&,

)&/-( (&*/) (&(*1 )1&- (&,-/ )..&) (&((((*/ *&-

)&1+( (&*11 (&(+* *)&- (&-(, )0+&* (&((((*1 *&0

)&0// (&*1) (&(+) *(&1 (&,1( )/0&* (&((((*1 *&/

)&0/, (&*1) (&(+) *(&1 (&,01 )//&1 (&((((*1 *&/

)&//0 (&*/. (&(+( )1&0 (&,., ).0&/ (&((((*/ *&.

)&/./ (&*/, (&(*1 )1&/ (&,.) )./&/ (&((((*/ *&-

)&.*( (&*-) (&(*/ )0&) (&,*+ )-+&/ (&((((*- *&+

)&.-) (&*-. (&(*/ )0&, (&,+) )-.&/ (&((((*- *&,

)&0.( (&*01 (&(+) *(&0 (&,0- )/.&- (&((((*0 *&/

)&/10 (&*/1 (&(+( *(&) (&,.1 )/(&. (&((((*/ *&.

)&.+( (&*-+ (&(*/ )0&* (&,*- )-,&/ (&((((*- *&+

)&.-, (&*-/ (&(*/ )0&- (&,+* )-/&( (&((((*- *&,

)&/(- (&*.- (&(*0 )1&( (&,,- ).)&0 (&((((*. *&-

)&01- (&*1, (&(+) *)&) (&,1- )/1&1 (&((((*1 *&/

)&0,/ (&*0/ (&(+) *(&. (&,0* )/-&+ (&((((*0 *&/

)&00+ (&*1* (&(+) *)&( (&,1) )/0&/ (&((((*1 *&/

)&0() (&*/1 (&(+( *(&) (&,/( )/(&1 (&((((*/ *&.

)&/-( (&*/) (&(*1 )1&- (&,-/ )..&( (&((((*/ *&-

)&.,0 (&*-. (&(*/ )0&, (&,+( )-.&, (&((((*- *&,

)&.-- (&*-/ (&(*/ )0&- (&,+* )-/&) (&((((*- *&,

)&/11 (&*/1 (&(+( *(&) (&,/( )/(&0 (&((((*/ *&.

)&//- (&*/- (&(*1 )1&0 (&,.+ ).0&, (&((((*/ *&.

)&.)( (&*-( (&(*/ )0&( (&,*( )-*&0 (&((((*- *&+

)&/)/ (&*.. (&(*0 )1&* (&,,0 ).*&1 (&((((*. *&-

)&/). (&*.. (&(*0 )1&) (&,,0 ).*&1 (&((((*. *&-

)&1(0 (&*1. (&(+* *)&+ (&,10 )0)&) (&((((*1 *&/

)&0./ (&*1( (&(+) *(&0 (&,0/ )//&) (&((((*0 *&/

)&00) (&*1* (&(+) *)&( (&,1) )/0&- (&((((*1 *&/

)&/., (&*/, (&(*1 )1&/ (&,.( )./&- (&((((*/ *&-

)&//- (&*/- (&(*1 )1&0 (&,.+ ).0&- (&((((*/ *&.

)&.*. (&*-* (&(*/ )0&) (&,*, )-,&+ (&((((*- *&+

)&.-) (&*-. (&(*/ )0&, (&,+) )-.&/ (&((((*- *&,

)&/0/ (&*// (&(+( )1&1 (&,.. ).1&. (&((((*/ *&.

)&/1, (&*/0 (&(+( *(&( (&,.0 )/(&* (&((((*/ *&.

)&.), (&*-( (&(*/ )0&( (&,*) )-+&* (&((((*- *&+

)&/+. (&*.1 (&(*1 )1&, (&,-+ ).,&0 (&((((*. *&-

)&/.- (&*/, (&(*1 )1&/ (&,.) )./&- (&((((*/ *&-

)&1)( (&*1. (&(+* *)&+ (&,11 )0)&+ (&((((*1 *&0

)&00+ (&*1* (&(+) *)&( (&,1) )/0&/ (&((((*1 *&/

)&00- (&*1* (&(+) *)&( (&,1* )/0&1 (&((((*1 *&/

)&0+) (&*0, (&(+( *(&, (&,/0 )/+&0 (&((((*0 *&.

)&/,1 (&*/) (&(*1 )1&- (&,-. )..&( (&((((*/ *&-

)&.-* (&*-. (&(*/ )0&, (&,+) )-.&0 (&((((*- *&,

)&/)/ (&*.. (&(*1 )1&* (&,,0 ).+&( (&((((*. *&-

)&0/- (&*1) (&(+) *(&1 (&,01 )//&1 (&((((*1 *&/
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78C59 ?PZ FIZMX @[ISPZ_ 

5dS`OUS ;Z]ea

<VUZO

" LI_Y <VUZO GMIX

?O\ +) ) )

;SP *0 * )

BO` +) + )

5^` +( , )

BOg +) - )

?c\ +( . )

?cZ +) / )

5cU +) 0 )

HS^ +( 1 )

DQb +) )( )

C]d +( )) )

8SQ +) )* )

?O\ +) )+ *

;SP *0 ), *

BO` +) )- *

5^` +( ). *

BOg +) )/ *

?c\ +( )0 *

?cZ +) )1 *

5cU +) *( *

HS^ +( *) *

DQb +) ** *

C]d +( *+ *

8SQ +) *, *

?O\ +) *- +

;SP *0 *. +

BO` +) */ +

5^` +( *0 +

BOg +) *1 +

?c\ +( +( +

?cZ +) +) +

5cU +) +* +

HS^ +( ++ +

DQb +) +, +

C]d +( +- +

8SQ +) +. +

?O\ +) +/ ,

;SP *0 +0 ,

BO` +) +1 ,

5^` +( ,( ,

BOg +) ,) ,

?c\ +( ,* ,

?cZ +) ,+ ,

5cU +) ,, ,

HS^ +( ,- ,

DQb +) ,. ,

C]d +( ,/ ,

8SQ +) ,0 ,

?O\ +) ,1 -

;SP *0 -( -

BO` +) -) -

5^` +( -* -

BOg +) -+ -

?c\ +( -, -

?cZ +) -- -

5cU +) -. -

HS^ +( -/ -

DQb +) -0 -

C]d +( -1 -

8SQ +) .( -

?O\ +) .) .

;SP *0 .* .

BO` +) .+ .

5^` +( ., .

BOg +) .- .

?c\ +( .. .

?cZ +) ./ .

5cU +) .0 .

HS^ +( .1 .

DQb +) /( .

C]d +( /) .

8SQ +) /* .

?O\ +) /+ /

;SP *0 /, /

BO` +) /- /

5^` +( /. /

BOg +) // /

?c\ +( /0 /

?cZ +) /1 /

5cU +) 0( /

HS^ +( 0) /

DQb +) 0* /

C]d +( 0+ /

8SQ +) 0, /

<N <U <V =I =P ? ?J BM

TN(; TN(; TN(; TN(; TN(; TN(; TN(; TN(;

.&- *&) (&((+ )&+ (&(-- (&1+1 (&(++ (&((,

.&* *&( (&((* )&, (&(-* (&00- (&(+) (&((,

-&1 )&1 (&((* )&, (&(,1 (&0,* (&(+( (&((+

.&* *&( (&((* )&- (&(-* (&000 (&(+* (&((,

.&- *&) (&((+ )&/ (&(-, (&1*. (&(++ (&((,

.&+ *&( (&((* )&/ (&(-* (&00- (&(+) (&((,

-&0 )&0 (&((* )&. (&(,0 (&0(/ (&(*1 (&((+

-&/ )&0 (&((* )&. (&(,/ (&/11 (&(*0 (&((+

-&- )&/ (&((* )&. (&(,- (&/-1 (&(*/ (&((+

,&1 )&. (&((* )&- (&(,( (&.0, (&(*, (&((+

-&* )&. (&((* )&. (&(,* (&/)1 (&(*. (&((+

-&, )&/ (&((* )&/ (&(,, (&/,/ (&(*/ (&((+

1&0 *&0 (&((, *&, (&(0/ )&.(. (&(,* (&((.

1&( *&. (&((+ *&+ (&(/1 )&,/( (&(+0 (&((.

1&. *&/ (&((+ *&- (&(0, )&-,1 (&(,( (&((.

1&0 *&0 (&((, *&/ (&(0- )&-/+ (&(,) (&((.

)(&. +&( (&((, +&( (&(1* )&.1. (&(,, (&((/

1&/ *&/ (&((, *&1 (&(0+ )&-+1 (&(,( (&((.

)(&( *&0 (&((, +&) (&(0. )&-/1 (&(,) (&((.

1&( *&- (&((+ *&1 (&(// )&,), (&(+/ (&((.

1&( *&- (&((+ *&1 (&(// )&,)/ (&(+/ (&((.

0&, *&+ (&((+ *&/ (&(/) )&+(0 (&(+, (&((-

0&0 *&, (&((+ *&1 (&(/- )&+/* (&(+. (&((-

1&) *&- (&((+ +&( (&(// )&,*( (&(+/ (&((.

))&. *&0 (&((, +&* (&)(0 *&(/1 (&(+0 (&((0

)(&/ *&. (&((+ +&( (&(11 )&1(+ (&(+- (&((/

))&) *&/ (&((, +&) (&)(+ )&10- (&(+. (&((0

))&1 *&1 (&((, +&+ (&))) *&)+) (&(+1 (&((0

)*&+ +&( (&((, +&, (&)), *&)10 (&(,( (&((1

)*&) *&1 (&((, +&+ (&))* *&)-* (&(+1 (&((0

))&( *&. (&((, +&( (&)(* )&1-. (&(+. (&((0

))&) *&/ (&((, +&( (&)(+ )&10( (&(+. (&((0

)(&, *&- (&((+ *&1 (&(1/ )&0., (&(+, (&((/

1&1 *&, (&((+ *&/ (&(1* )&/./ (&(+* (&((/

))&. *&0 (&((, +&* (&)(0 *&(.0 (&(+0 (&((0

))&/ *&0 (&((, +&* (&)(1 *&(0+ (&(+0 (&((0

),&, +&- (&((- +&/ (&),* *&,1/ (&(,1 (&()(

)+&* +&* (&((, +&, (&)+( *&*0- (&(,- (&()(

)*&1 +&* (&((, +&+ (&)*/ *&*++ (&(,, (&((1

)+&, +&+ (&((- +&, (&)+* *&+)) (&(,- (&()(

),&* +&- (&((- +&/ (&),( *&,.( (&(,0 (&()(

),&) +&, (&((- +&. (&)+1 *&,+0 (&(,/ (&()(

),&. +&. (&((- +&0 (&),, *&-*. (&(,1 (&())

)+&+ +&* (&((- +&- (&)+( *&*0/ (&(,- (&()(

)+&) +&* (&((, +&, (&)*1 *&*.( (&(,, (&((1

)*&- +&( (&((, +&+ (&)** *&),- (&(,* (&((1

)*&+ +&( (&((, +&+ (&)*) *&)** (&(,) (&((1

)+&, +&+ (&((- +&. (&)+* *&+(/ (&(,- (&()(

)/&* ,&/ (&((. ,&- (&).* *&.,/ (&(.1 (&())

)-&* ,&) (&((- ,&( (&),+ *&++/ (&(.) (&()(

).&) ,&, (&((. ,&* (&)-* *&,/1 (&(., (&())

)/&1 ,&1 (&((. ,&/ (&).1 *&/.) (&(/* (&()*

)/&- ,&/ (&((. ,&. (&).- *&.01 (&(/( (&()*

)/&, ,&/ (&((. ,&. (&)., *&./1 (&(/( (&()*

)/&, ,&/ (&((. ,&. (&)., *&./- (&(/( (&()*

).&+ ,&, (&((. ,&+ (&)-+ *&-(. (&(.- (&())

).&( ,&+ (&((. ,&* (&)-( *&,-. (&(., (&())

)-&- ,&* (&((. ,&) (&),. *&+1( (&(.* (&()(

)-&1 ,&+ (&((. ,&* (&)-( *&,,+ (&(., (&())

).&/ ,&- (&((. ,&, (&)-/ *&-/( (&(./ (&())

)1&. -&- (&((0 -&( (&)01 *&10. (&(0+ (&()+

)1&- -&- (&((0 -&( (&)0/ *&1.* (&(0* (&()+

)1&+ -&, (&((/ -&( (&)0. *&1,+ (&(0* (&()+

*)&, .&( (&((0 -&- (&*(. +&*-* (&(1( (&(),

*)&/ .&) (&((0 -&. (&*(1 +&+(- (&(1* (&()-

*(&/ -&0 (&((0 -&, (&)11 +&)-) (&(0/ (&(),

*(&, -&/ (&((0 -&+ (&)1. +&(1/ (&(0. (&(),

)1&( -&+ (&((/ ,&1 (&)0* *&0/1 (&(0( (&()+

)1&( -&+ (&((/ ,&1 (&)0+ *&01( (&(0( (&()+

)/&- ,&1 (&((/ ,&- (&).0 *&.-+ (&(/, (&()*

)1&( -&+ (&((/ ,&1 (&)0* *&00* (&(0( (&()+

)1&, -&, (&((/ -&( (&)0. *&1,) (&(0* (&()+

)/&. ,&0 (&((/ ,&* (&)1( *&0+. (&(/) (&()+

)0&, -&( (&((0 ,&, (&)10 *&1-. (&(/, (&(),

)0&- -&( (&((0 ,&, (&)10 *&1.. (&(/, (&(),

)1&+ -&+ (&((0 ,&/ (&*(0 +&)(0 (&(/0 (&()-

)0&0 -&) (&((0 ,&- (&*(* +&()- (&(/- (&(),

)0&, -&( (&((0 ,&, (&)1/ *&1,0 (&(/, (&(),

)0&, -&( (&((0 ,&, (&)10 *&1-* (&(/, (&(),

)1&, -&+ (&((0 ,&/ (&*(0 +&)(1 (&(/0 (&()-

).&/ ,&- (&((/ ,&( (&)/1 *&./+ (&(./ (&()+

)/&, ,&/ (&((/ ,&* (&)0. *&/0, (&(.1 (&()+

).&+ ,&, (&((/ ,&( (&)/, *&.(/ (&(.- (&()*

)/&+ ,&/ (&((/ ,&* (&)0. *&//- (&(.1 (&()+
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5dS`OUS ;Z]ea

<VUZO

" LI_Y <VUZO GMIX

?O\ +) 0- 0

;SP *0 0. 0

BO` +) 0/ 0

5^` +( 00 0

BOg +) 01 0

?c\ +( 1( 0

?cZ +) 1) 0

5cU +) 1* 0

HS^ +( 1+ 0

DQb +) 1, 0

C]d +( 1- 0

8SQ +) 1. 0

?O\ +) 1/ 1

;SP *0 10 1

BO` +) 11 1

5^` +( )(( 1

BOg +) )() 1

?c\ +( )(* 1

?cZ +) )(+ 1

5cU +) )(, 1

HS^ +( )(- 1

DQb +) )(. 1

C]d +( )(/ 1

8SQ +) )(0 1

?O\ +) )(1 )(

;SP *0 ))( )(

BO` +) ))) )(

5^` +( ))* )(

BOg +) ))+ )(

?c\ +( )), )(

?cZ +) ))- )(

5cU +) )). )(

HS^ +( ))/ )(

DQb +) ))0 )(

C]d +( ))1 )(

8SQ +) )*( )(

?O\ +) )*) ))

;SP *0 )** ))

BO` +) )*+ ))

5^` +( )*, ))

BOg +) )*- ))

?c\ +( )*. ))

?cZ +) )*/ ))

5cU +) )*0 ))

HS^ +( )*1 ))

DQb +) )+( ))

C]d +( )+) ))

8SQ +) )+* ))

?O\ +) )++ )*

;SP *0 )+, )*

BO` +) )+- )*

5^` +( )+. )*

BOg +) )+/ )*

?c\ +( )+0 )*

?cZ +) )+1 )*

5cU +) ),( )*

HS^ +( ),) )*

DQb +) ),* )*

C]d +( ),+ )*

8SQ +) ),, )*

?O\ +) ),- )+

;SP *0 ),. )+

BO` +) ),/ )+

5^` +( ),0 )+

BOg +) ),1 )+

?c\ +( )-( )+

?cZ +) )-) )+

5cU +) )-* )+

HS^ +( )-+ )+

DQb +) )-, )+

C]d +( )-- )+

8SQ +) )-. )+

?O\ +) )-/ ),

;SP *0 )-0 ),

BO` +) )-1 ),

5^` +( ).( ),

BOg +) ).) ),

?c\ +( ).* ),

?cZ +) ).+ ),

5cU +) )., ),

HS^ +( ).- ),

DQb +) ).. ),

C]d +( )./ ),

8SQ +) ).0 ),

<N <U <V =I =P ? ?J BM

TN(; TN(; TN(; TN(; TN(; TN(; TN(; TN(;

*)&+ -&- (&((1 ,&/ (&*-, +&.,- (&(/1 (&()0

*)&) -&- (&((1 ,&. (&*-) +&.() (&(/0 (&()0

)1&1 -&* (&((1 ,&, (&*+/ +&,(, (&(/, (&()/

**&* -&/ (&()( ,&1 (&*., +&/0- (&(0* (&()1

*,&- .&, (&()) -&, (&*1) ,&)0+ (&(1) (&(*)

*)&/ -&. (&((1 ,&0 (&*-0 +&/() (&(0( (&()0

*(&1 -&, (&((1 ,&. (&*,0 +&-.- (&(// (&()0

)1&1 -&* (&((1 ,&, (&*+. +&+1* (&(/, (&()/

)1&- -&) (&((1 ,&+ (&*+* +&+*. (&(/* (&()/

)0&1 ,&1 (&((0 ,&* (&**, +&**) (&(/( (&().

)1&- -&( (&((1 ,&+ (&*+) +&+*+ (&(/* (&()/

*)&) -&- (&((1 ,&/ (&*-) +&.(. (&(/0 (&()0

*(&1 -&, (&()( ,&- (&*/- +&.+( (&(/. (&(*(

)1&1 -&) (&()( ,&* (&*.) +&,,0 (&(/* (&()1

**&0 -&0 (&()) ,&1 (&+(( +&1-1 (&(0+ (&(*)

*+&1 .&) (&()* -&) (&+)+ ,&)+/ (&(0/ (&(**

*+&- .&( (&()) -&( (&+(0 ,&(.1 (&(0- (&(**

*,&( .&) (&()* -&) (&+)- ,&)-+ (&(0/ (&(**

*+&- .&( (&()) -&( (&+(1 ,&(// (&(0- (&(**

**&) -&. (&()) ,&/ (&*1( +&0*. (&(0( (&(*)

*)&- -&- (&()( ,&. (&*0* +&/*) (&(/0 (&(*(

*(&( -&) (&()( ,&+ (&*.+ +&,/) (&(/+ (&()1

*)&- -&- (&()( ,&. (&*0* +&/)1 (&(/0 (&(*(

*)&0 -&. (&()) ,&/ (&*0. +&//* (&(/1 (&(*(

**&/ -&/ (&()* ,&0 (&+)/ +&10( (&(0) (&(**

*)&* -&, (&()) ,&- (&*1. +&/*+ (&(/. (&(*)

**&) -&. (&()) ,&/ (&+(1 +&000 (&(/1 (&(**

*+&/ .&( (&()* -&( (&++) ,&).( (&(0, (&(*+

*,&. .&* (&()+ -&* (&+,, ,&+*( (&(00 (&(*,

*,&. .&* (&()+ -&* (&+,+ ,&+)- (&(00 (&(*,

*+&) -&0 (&()* ,&1 (&+*+ ,&(-. (&(0* (&(*+

*)&1 -&- (&()) ,&. (&+(. +&0,+ (&(/0 (&(**

*)&) -&+ (&()) ,&- (&*1- +&/)) (&(/- (&(*)

*)&- -&, (&()) ,&- (&+() +&/// (&(// (&(*)

*)&+ -&, (&()) ,&- (&*1/ +&/+( (&(/. (&(*)

*)&1 -&- (&()) ,&. (&+(- +&0+- (&(/0 (&(**

*,&. .&+ (&(), -&* (&+.+ ,&*-- (&(1( (&(*-

**&, -&/ (&()* ,&/ (&++( +&0/. (&(0* (&(*+

**&( -&. (&()* ,&/ (&+*- +&0), (&(0) (&(*+

*+&0 .&) (&()+ -&( (&+-) ,&)*- (&(0/ (&(*-

*,&( .&) (&()+ -&) (&+-, ,&)-, (&(00 (&(*-

*,&. .&+ (&(), -&* (&+.+ ,&*.( (&(1( (&(*.

*+&/ .&) (&()+ -&) (&+-( ,&))) (&(0/ (&(*-

**&. -&0 (&()+ ,&0 (&++, +&1*) (&(0+ (&(*+

*)&) -&, (&()* ,&- (&+)) +&.,0 (&(// (&(**

*)&( -&, (&()* ,&- (&+)( +&.,( (&(// (&(**

**&/ -&0 (&()+ ,&0 (&++, +&1** (&(0+ (&(*+

*+&, .&( (&()+ -&( (&+,- ,&(,0 (&(0. (&(*,

**&+ -&1 (&()- ,&1 (&+// +&.1+ (&(0. (&(*.

*)&. -&/ (&(), ,&/ (&+.. +&-0, (&(0, (&(*-

*+&/ .&+ (&(). -&* (&,(( +&1*- (&(1* (&(*0

*,&0 .&. (&(). -&- (&,)1 ,&)(/ (&(1. (&(*1

*.&, /&( (&()/ -&0 (&,,. ,&+.. (&)(* (&(+)

*,&0 .&. (&(). -&- (&,)1 ,&)(, (&(1. (&(*1

*-&+ .&/ (&()/ -&. (&,*/ ,&)0- (&(10 (&(*1

*+&+ .&* (&()- -&) (&+1+ +&0-, (&(1( (&(*/

*+&* .&) (&()- -&) (&+1* +&0,. (&(1( (&(*/

*,&- .&- (&(). -&, (&,), ,&(-* (&(1- (&(*1

*)&0 -&0 (&(), ,&1 (&+.0 +&.(0 (&(0, (&(*-

*,&* .&, (&(). -&, (&,(0 ,&((* (&(1, (&(*0

*+&- .&* (&()/ -&* (&,+1 +&0-. (&(1) (&(+(

*+&) .&) (&()/ -&) (&,++ +&0() (&(01 (&(+(

*,&) .&+ (&()0 -&, (&,-) +&1., (&(1+ (&(+)

*.&) .&1 (&()1 -&0 (&,0/ ,&*0( (&)() (&(++

*,&/ .&- (&()0 -&- (&,.* ,&(-0 (&(1- (&(+*

*-&+ .&/ (&()1 -&. (&,/+ ,&)-- (&(10 (&(+*

*,&1 .&. (&()0 -&- (&,.. ,&(1) (&(1. (&(+*

**&. -&1 (&()/ -&( (&,*+ +&/)* (&(0/ (&(*1

**&, -&1 (&(). -&( (&,)1 +&.0) (&(0/ (&(*1

*)&. -&/ (&(). ,&0 (&,(, +&-,1 (&(0+ (&(*0

*)&. -&/ (&(). ,&0 (&,(, +&-,- (&(0+ (&(*0

*,&/ .&- (&()0 -&- (&,.) ,&(,0 (&(1- (&(+*

*+&, .&* (&()0 -&+ (&,.+ +&0(+ (&(1) (&(+*

*)&* -&. (&()/ ,&0 (&,)0 +&,+0 (&(0* (&(*1

**&/ .&( (&()0 -&) (&,,0 +&.0+ (&(00 (&(+)

*+&0 .&+ (&()1 -&, (&,/) +&0/( (&(1+ (&(+*

*,&0 .&- (&()1 -&. (&,1( ,&(+( (&(1. (&(++

*,&, .&, (&()1 -&- (&,0, +&1/, (&(1- (&(++

**&0 .&( (&()0 -&) (&,-) +&/)( (&(01 (&(+)

*)&1 -&0 (&()/ -&( (&,+* +&--( (&(0- (&(*1

*(&/ -&- (&(). ,&/ (&,(1 +&+.+ (&(0( (&(*0

*)&( -&- (&(). ,&0 (&,)- +&,)( (&(0* (&(*0

*(&, -&, (&(). ,&/ (&,(+ +&+(0 (&(/1 (&(*/

**&- -&1 (&()0 -&* (&,,, +&.-* (&(0/ (&(+(
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EC5((1 % HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6 EO`b ) ^U )1 ]T +*

78C59 ?PZ FIZMX @[ISPZ_ 

5dS`OUS ;Z]ea

<VUZO

" LI_Y <VUZO GMIX

?O\ +) ).1 )-

;SP *0 )/( )-

BO` +) )/) )-

5^` +( )/* )-

BOg +) )/+ )-

?c\ +( )/, )-

?cZ +) )/- )-

5cU +) )/. )-

HS^ +( )// )-

DQb +) )/0 )-

C]d +( )/1 )-

8SQ +) )0( )-

?O\ +) )0) ).

;SP *0 )0* ).

BO` +) )0+ ).

5^` +( )0, ).

BOg +) )0- ).

?c\ +( )0. ).

?cZ +) )0/ ).

5cU +) )00 ).

HS^ +( )01 ).

DQb +) )1( ).

C]d +( )1) ).

8SQ +) )1* ).

?O\ +) )1+ )/

;SP *0 )1, )/

BO` +) )1- )/

5^` +( )1. )/

BOg +) )1/ )/

?c\ +( )10 )/

?cZ +) )11 )/

5cU +) *(( )/

HS^ +( *() )/

DQb +) *(* )/

C]d +( *(+ )/

8SQ +) *(, )/

?O\ +) *(- )0

;SP *0 *(. )0

BO` +) *(/ )0

5^` +( *(0 )0

BOg +) *(1 )0

?c\ +( *)( )0

?cZ +) *)) )0

5cU +) *)* )0

HS^ +( *)+ )0

DQb +) *), )0

C]d +( *)- )0

8SQ +) *). )0

?O\ +) *)/ )1

;SP *0 *)0 )1

BO` +) *)1 )1

5^` +( **( )1

BOg +) **) )1

?c\ +( *** )1

?cZ +) **+ )1

5cU +) **, )1

HS^ +( **- )1

DQb +) **. )1

C]d +( **/ )1

8SQ +) **0 )1

?O\ +) **1 *(

;SP *0 *+( *(

BO` +) *+) *(

5^` +( *+* *(

BOg +) *++ *(

?c\ +( *+, *(

?cZ +) *+- *(

5cU +) *+. *(

HS^ +( *+/ *(

DQb +) *+0 *(

C]d +( *+1 *(

8SQ +) *,( *(

?O\ +) *,) *)

;SP *0 *,* *)

BO` +) *,+ *)

5^` +( *,, *)

BOg +) *,- *)

?c\ +( *,. *)

?cZ +) *,/ *)

5cU +) *,0 *)

HS^ +( *,1 *)

DQb +) *-( *)

C]d +( *-) *)

8SQ +) *-* *)

<N <U <V =I =P ? ?J BM

TN(; TN(; TN(; TN(; TN(; TN(; TN(; TN(;

*)&+ -&+ (&()0 ,&/ (&,-+ +&.(/ (&(// (&(+)

*(&, -&) (&()/ ,&- (&,+- +&,.) (&(/+ (&(+(

*)&, -&+ (&()0 ,&/ (&,-- +&.)1 (&(// (&(+)

**&* -&- (&()0 ,&1 (&,/) +&/-( (&(0( (&(+*

**&0 -&/ (&()1 -&( (&,0. +&0.. (&(0* (&(++

*)&/ -&, (&()0 ,&0 (&,.) +&... (&(/0 (&(+)

**&, -&. (&()0 ,&1 (&,/- +&/0, (&(0( (&(+*

*)&0 -&, (&()0 ,&1 (&,.* +&./+ (&(/0 (&(+*

)1&/ ,&1 (&(). ,&- (&,)/ +&+** (&(/( (&(*1

)0&- ,&. (&()- ,&* (&+1+ +&)*- (&(.. (&(*/

*(&/ -&) (&()/ ,&/ (&,+0 +&,0- (&(/, (&(+(

*)&0 -&, (&()0 -&( (&,.+ +&.0) (&(/0 (&(+*

)1&* ,&- (&()/ ,&* (&,-- +&+/) (&(.* (&(+)

)1&) ,&, (&()/ ,&) (&,-+ +&+-/ (&(.* (&(+)

*(&* ,&/ (&()0 ,&+ (&,/0 +&-+/ (&(.- (&(++

*)&/ -&( (&(*( ,&/ (&-). +&0)/ (&(/( (&(+-

**&) -&) (&(*( ,&0 (&-*- +&00, (&(/) (&(+.

**&, -&* (&(*( ,&0 (&-+* +&1+. (&(/* (&(+.

*(&0 ,&0 (&()1 ,&- (&,1+ +&.,/ (&(./ (&(+,

*(&/ ,&0 (&()1 ,&- (&,1* +&.,) (&(./ (&(+,

*(&0 ,&0 (&()1 ,&- (&,1* +&.,- (&(./ (&(+,

)1&* ,&, (&()/ ,&* (&,-, +&+., (&(.* (&(+)

*(&0 ,&0 (&()1 ,&- (&,1, +&.-. (&(./ (&(+,

)1&0 ,&. (&()0 ,&+ (&,/( +&,0) (&(., (&(+*

*(&1 ,&1 (&(*) ,&/ (&-+. +&-0/ (&(/( (&(+.

)1&1 ,&/ (&(*( ,&, (&-(1 +&,(1 (&(.. (&(+-

*)&* -&( (&(*) ,&/ (&-,+ +&.+, (&(/( (&(+/

*(&( ,&/ (&(*( ,&, (&-)) +&,*+ (&(.. (&(+-

**&+ -&* (&(** -&( (&-/) +&0*( (&(/, (&(+1

*+&( -&, (&(*+ -&) (&-00 +&1+1 (&(/. (&(,(

*(&. ,&0 (&(*( ,&. (&-*0 +&-+- (&(.1 (&(+.

*(&. ,&0 (&(*( ,&. (&-*/ +&-*1 (&(.0 (&(+.

*(&( ,&/ (&(*( ,&- (&-)* +&,*/ (&(.. (&(+-

)1&( ,&- (&()1 ,&* (&,0. +&*-. (&(.+ (&(++

)1&. ,&. (&()1 ,&, (&-() +&+-) (&(.- (&(+,

*)&* -&( (&(*) ,&/ (&-,* +&.*0 (&(/( (&(+/

)-&( +&- (&()- +&, (&+0+ *&--, (&(-( (&(*.

)*&. +&( (&()* *&0 (&+** *&),0 (&(,* (&(**

),&+ +&, (&(), +&* (&+./ *&,,+ (&(,0 (&(*-

)-&) +&. (&()- +&, (&+0- *&-.. (&(-( (&(*.

),&1 +&- (&()- +&+ (&+0( *&-+. (&(-( (&(*.

),&. +&, (&(), +&+ (&+/+ *&,0- (&(,1 (&(*-

),&( +&+ (&(), +&) (&+-0 *&+0/ (&(,/ (&(*,

)*&* *&1 (&()* *&/ (&+)) *&(/) (&(,) (&(*)

)+&) +&) (&()+ +&( (&++- *&*+- (&(,, (&(*+

)*&1 +&) (&()+ *&1 (&++) *&*(, (&(,+ (&(**

)*&0 +&( (&()+ *&1 (&+*/ *&)0* (&(,+ (&(**

)+&1 +&+ (&(), +&) (&+-. *&+/- (&(,/ (&(*,

)+&. +&) (&(), +&( (&+-0 *&+,. (&(,, (&(*,

),&* +&+ (&(), +&* (&+/, *&,-- (&(,. (&(*-

)*&1 +&( (&()+ *&1 (&+,( *&*++ (&(,* (&(*+

)+&1 +&* (&(), +&) (&+.- *&+1/ (&(,- (&(*-

)+&0 +&* (&(), +&) (&+., *&+01 (&(,- (&(*-

),&+ +&+ (&(), +&* (&+/. *&,.+ (&(,. (&(*-

),&+ +&+ (&(), +&* (&+// *&,/* (&(,/ (&(*.

),&+ +&+ (&(), +&* (&+/. *&,.0 (&(,. (&(*.

)*&, *&1 (&()+ *&0 (&+*. *&)+0 (&(,( (&(**

)*&+ *&1 (&()* *&/ (&+*, *&)*. (&(,( (&(**

)*&- *&1 (&()+ *&0 (&++( *&).+ (&(,) (&(**

),&) +&+ (&(), +&) (&+/( *&,*/ (&(,. (&(*-

)+&+ +&) (&()+ +&( (&+-) *&*.1 (&(,+ (&(*,

)*&/ +&( (&()+ *&0 (&++. *&)// (&(,* (&(*+

)*&0 +&( (&()+ *&1 (&++1 *&)1, (&(,* (&(*+

)+&0 +&* (&(), +&) (&+.+ *&+-( (&(,- (&(*-

),&0 +&, (&()- +&+ (&+1( *&-*. (&(,0 (&(*.

),&/ +&, (&()- +&+ (&+0/ *&-(. (&(,0 (&(*.

)+&0 +&* (&(), +&) (&+.. *&+.. (&(,- (&(*-

)+&, +&) (&(), +&( (&+-+ *&*0* (&(,, (&(*,

),&* +&+ (&(), +&* (&+/- *&,*1 (&(,/ (&(*-

)*&* *&0 (&()* *&/ (&+*) *&(/. (&(,( (&(**

)*&+ *&1 (&()* *&0 (&+*- *&)() (&(,( (&(**

)+&- +&) (&(), +&( (&+-/ *&+)( (&(,, (&(*,

)+&+ +&) (&(), +&( (&+.) *&*0/ (&(,+ (&(*,

),&) +&+ (&()- +&) (&+0+ *&,*- (&(,. (&(*.

),&* +&+ (&()- +&* (&+0. *&,,, (&(,. (&(*.

)+&, +&) (&(), +&( (&+., *&+(, (&(,+ (&(*-

)-&/ +&. (&(). +&- (&,*- *&.1, (&(-) (&(*1

),&* +&+ (&()- +&* (&+0- *&,,) (&(,. (&(*.

),&. +&, (&()- +&* (&+1- *&-(+ (&(,/ (&(*/

)+&) +&( (&(), *&1 (&+-. *&*-/ (&(,+ (&(*,

)*&/ *&1 (&()+ *&0 (&+,, *&)0) (&(,) (&(*+

)*&/ *&1 (&()+ *&0 (&+,- *&)0, (&(,) (&(*+

)*&1 +&( (&()+ *&1 (&+-) *&**) (&(,* (&(*,

),&- +&+ (&()- +&* (&+1* *&,0, (&(,/ (&(*/
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EC5((1 % HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6 EO`b ) ^U *( ]T +*

78C59 ?PZ FIZMX @[ISPZ_ 

5dS`OUS ;Z]ea

<VUZO

" LI_Y <VUZO GMIX

?O\ +) *-+ **

;SP *0 *-, **

BO` +) *-- **

5^` +( *-. **

BOg +) *-/ **

?c\ +( *-0 **

?cZ +) *-1 **

5cU +) *.( **

HS^ +( *.) **

DQb +) *.* **

C]d +( *.+ **

8SQ +) *., **

?O\ +) *.- *+

;SP *0 *.. *+

BO` +) *./ *+

5^` +( *.0 *+

BOg +) *.1 *+

?c\ +( */( *+

?cZ +) */) *+

5cU +) */* *+

HS^ +( */+ *+

DQb +) */, *+

C]d +( */- *+

8SQ +) */. *+

?O\ +) *// *,

;SP *0 */0 *,

BO` +) */1 *,

5^` +( *0( *,

BOg +) *0) *,

?c\ +( *0* *,

?cZ +) *0+ *,

5cU +) *0, *,

HS^ +( *0- *,

DQb +) *0. *,

C]d +( *0/ *,

8SQ +) *00 *,

?O\ +) *01 *-

;SP *0 *1( *-

BO` +) *1) *-

5^` +( *1* *-

BOg +) *1+ *-

?c\ +( *1, *-

?cZ +) *1- *-

5cU +) *1. *-

HS^ +( *1/ *-

DQb +) *10 *-

C]d +( *11 *-

8SQ +) +(( *-

?O\ +) +() *.

;SP *0 +(* *.

BO` +) +(+ *.

5^` +( +(, *.

BOg +) +(- *.

?c\ +( +(. *.

?cZ +) +(/ *.

5cU +) +(0 *.

HS^ +( +(1 *.

DQb +) +)( *.

C]d +( +)) *.

8SQ +) +)* *.

?O\ +) +)+ */

;SP *0 +), */

BO` +) +)- */

5^` +( +). */

BOg +) +)/ */

?c\ +( +)0 */

?cZ +) +)1 */

5cU +) +*( */

HS^ +( +*) */

DQb +) +** */

C]d +( +*+ */

8SQ +) +*, */

?O\ +) +*- *0

;SP *0 +*. *0

BO` +) +*/ *0

5^` +( +*0 *0

BOg +) +*1 *0

?c\ +( ++( *0

?cZ +) ++) *0

5cU +) ++* *0

HS^ +( +++ *0

DQb +) ++, *0

C]d +( ++- *0

8SQ +) ++. *0

<N <U <V =I =P ? ?J BM

TN(; TN(; TN(; TN(; TN(; TN(; TN(; TN(;

)-&+ +&- (&(). +&, (&,). *&.)( (&(-( (&(*0

)+&) +&( (&(), *&1 (&+-/ *&*,+ (&(,+ (&(*,

)+&( +&( (&(), *&1 (&+-+ *&*)0 (&(,* (&(*,

)-&- +&. (&(). +&, (&,*+ *&.-. (&(-) (&(*1

)-&/ +&. (&(). +&- (&,*0 *&.0/ (&(-) (&(*1

),&( +&+ (&()- +&) (&+0) *&+1- (&(,. (&(*.

),&( +&* (&()- +&) (&+0( *&+0. (&(,. (&(*.

)-&) +&- (&(). +&+ (&,)) *&-0( (&(,1 (&(*0

)*&. *&1 (&()+ *&0 (&+,) *&),, (&(,) (&(*+

))&, *&/ (&()* *&- (&+)) )&1-, (&(+/ (&(*)

)+&1 +&* (&()- +&) (&+// *&+./ (&(,- (&(*-

),&. +&, (&()- +&* (&+10 *&-() (&(,0 (&(*/

)-&* +&, (&()/ +&+ (&,+0 *&.*. (&(,0 (&(+(

)*&0 *&1 (&(), *&0 (&+/) *&**) (&(,( (&(*-

),&( +&) (&()- +&( (&,(, *&,*( (&(,, (&(*/

),&. +&+ (&(). +&) (&,** *&-+( (&(,. (&(*1

),&1 +&, (&(). +&* (&,+) *&-0( (&(,/ (&(*1

),&1 +&+ (&(). +&* (&,*1 *&-/* (&(,/ (&(*1

)-&) +&, (&()/ +&+ (&,+- *&.(- (&(,/ (&(*1

)+&+ +&( (&()- *&1 (&+0- *&+(1 (&(,* (&(*.

)+&. +&) (&()- +&( (&+1+ *&+-. (&(,+ (&(*/

)+&) +&( (&()- *&0 (&+/1 *&*/) (&(,) (&(*.

)+&. +&) (&()- *&1 (&+1* *&+,1 (&(,+ (&(*.

)-&0 +&. (&()0 +&, (&,-/ *&/+1 (&(-( (&(+)

)+&. +&( (&()- *&1 (&+1- *&+-0 (&(,* (&(*/

)+&( *&1 (&(), *&0 (&+/0 *&*-0 (&(,) (&(*.

)+&1 +&) (&(). +&( (&,(- *&,)/ (&(,+ (&(*/

),&. +&+ (&(). +&* (&,*+ *&-*. (&(,- (&(*1

).&0 +&0 (&()1 +&/ (&,00 *&1), (&(-* (&(++

)-&, +&, (&()/ +&, (&,,. *&.., (&(,0 (&(+(

)+&1 +&) (&()- +&( (&,(, *&,)+ (&(,+ (&(*/

)*&. *&0 (&(), *&0 (&+./ *&)1* (&(+1 (&(*-

),&* +&* (&(). +&) (&,), *&,.1 (&(,, (&(*0

)+&* *&1 (&()- *&1 (&+0+ *&*0, (&(,) (&(*.

)+&( *&1 (&()- *&1 (&+/1 *&*.( (&(,) (&(*.

),&+ +&* (&(). +&) (&,), *&,/) (&(,, (&(*0

),&+ +&* (&(). +&) (&,)) *&,0) (&(,- (&(*0

)+&* +&( (&()- *&1 (&+0) *&*10 (&(,) (&(*.

),&- +&+ (&(). +&* (&,)0 *&-** (&(,. (&(*0

)-&+ +&, (&()/ +&+ (&,,) *&..( (&(,0 (&(+(

),&) +&* (&(). +&) (&,(. *&,-* (&(,, (&(*/

),&- +&+ (&(). +&* (&,)/ *&-)/ (&(,- (&(*0

)-&) +&, (&()/ +&+ (&,++ *&.)* (&(,/ (&(*1

),&( +&) (&()- +&) (&,(* *&,*- (&(,, (&(*/

)+&1 +&) (&()- +&( (&,(( *&,)) (&(,, (&(*/

)*&0 *&1 (&(), *&0 (&+.0 *&*)1 (&(,( (&(*-

)*&, *&0 (&(), *&/ (&+-/ *&)-* (&(+1 (&(*,

),&* +&* (&(). +&) (&,(0 *&,.) (&(,, (&(*0

)+&* +&) (&()- +&) (&+/* *&).* (&(,- (&(*-

)*&( *&0 (&()+ *&0 (&++1 )&1.. (&(,( (&(*+

),&+ +&, (&(). +&+ (&,(, *&+,, (&(,0 (&(*/

)-&- +&. (&()/ +&. (&,+0 *&-,) (&(-* (&(*1

),&( +&+ (&()- +&+ (&+1/ *&+(/ (&(,0 (&(*/

),&1 +&- (&(). +&- (&,** *&,-+ (&(-) (&(*0

),&0 +&- (&(). +&- (&,)1 *&,+- (&(-( (&(*0

)*&, *&1 (&(), *&1 (&+-) *&(+0 (&(,* (&(*,

)*&/ +&( (&(), +&( (&+.) *&(1, (&(,+ (&(*,

)*&* *&1 (&()+ *&1 (&+,. *&((. (&(,) (&(*+

),&/ +&- (&(). +&, (&,). *&,)+ (&(-( (&(*0

),&+ +&, (&(). +&+ (&,(+ *&+,* (&(,0 (&(*/

),&- +&, (&(). +&, (&,)1 *&,)- (&(,1 (&(*0

)*&1 +&( (&(), +&( (&+/) *&),( (&(,+ (&(*-

)+&* +&) (&()- +&) (&+0( *&)1* (&(,, (&(*.

)+&1 +&+ (&(). +&+ (&,(* *&+)- (&(,/ (&(*/

)+&. +&* (&()- +&* (&+1* *&*.) (&(,- (&(*.

),&+ +&+ (&(). +&+ (&,)* *&+/- (&(,0 (&(*0

),&( +&+ (&(). +&+ (&,(+ *&+*, (&(,/ (&(*/

)*&1 +&( (&(), +&( (&+/) *&),( (&(,+ (&(*-

)*&* *&1 (&(), *&1 (&+-* *&(*/ (&(,) (&(*,

)*&) *&0 (&(), *&0 (&+,0 *&((. (&(,( (&(*+

)+&, +&) (&()- +&) (&+0- *&*)1 (&(,- (&(*.

),&* +&+ (&(). +&+ (&,(1 *&+-0 (&(,/ (&(*0

)*&* *&1 (&(), *&1 (&+.* )&11- (&(,* (&(*,

)*&- +&( (&()- +&( (&+/) *&(,. (&(,+ (&(*-

)*&+ *&1 (&(), *&1 (&+.. *&()0 (&(,* (&(*-

),&/ +&- (&()/ +&- (&,+/ *&,(1 (&(-( (&(*1

),&* +&, (&()/ +&, (&,** *&+*. (&(,0 (&(*0

)+&/ +&* (&(). +&+ (&,(0 *&*,. (&(,/ (&(*/

)*&0 +&( (&()- +&( (&+/1 *&(1( (&(,, (&(*-

)+&0 +&+ (&(). +&+ (&,(1 *&*-* (&(,/ (&(*/

)+&1 +&+ (&(). +&+ (&,)* *&*.1 (&(,/ (&(*0

))&. *&/ (&(), *&0 (&+,+ )&01* (&(+1 (&(*+

)*&* *&1 (&(), *&1 (&+.) )&101 (&(,) (&(*,

)+&0 +&+ (&(). +&+ (&,)( *&*.( (&(,/ (&(*0

EC5((1N5^^S\RWf 6 EO`b ) EWb KFNGSd)&fZaf HG@ 7]\acZbW\U



EC5((1 % HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6 EO`b ) ^U *) ]T +*

78C59 ?PZ FIZMX @[ISPZ_ 

5dS`OUS ;Z]ea

<VUZO

" LI_Y <VUZO GMIX

?O\ +) ++/ *1

;SP *0 ++0 *1

BO` +) ++1 *1

5^` +( +,( *1

BOg +) +,) *1

?c\ +( +,* *1

?cZ +) +,+ *1

5cU +) +,, *1

HS^ +( +,- *1

DQb +) +,. *1

C]d +( +,/ *1

8SQ +) +,0 *1

?O\ +) +,1 +(

;SP *0 +-( +(

BO` +) +-) +(

5^` +( +-* +(

BOg +) +-+ +(

?c\ +( +-, +(

?cZ +) +-- +(

5cU +) +-. +(

HS^ +( +-/ +(

DQb +) +-0 +(

C]d +( +-1 +(

8SQ +) +.( +(

?O\ +) +.) +)

;SP *0 +.* +)

BO` +) +.+ +)

5^` +( +., +)

BOg +) +.- +)

?c\ +( +.. +)

?cZ +) +./ +)

5cU +) +.0 +)

HS^ +( +.1 +)

DQb +) +/( +)

C]d +( +/) +)

8SQ +) +/* +)

?O\ +) +/+ +*

;SP *0 +/, +*

BO` +) +/- +*

5^` +( +/. +*

BOg +) +// +*

?c\ +( +/0 +*

?cZ +) +/1 +*

5cU +) +0( +*

HS^ +( +0) +*

DQb +) +0* +*

C]d +( +0+ +*

8SQ +) +0, +*

?O\ +) +0- ++

;SP *0 +0. ++

BO` +) +0/ ++

5^` +( +00 ++

BOg +) +01 ++

?c\ +( +1( ++

?cZ +) +1) ++

5cU +) +1* ++

HS^ +( +1+ ++

DQb +) +1, ++

C]d +( +1- ++

8SQ +) +1. ++

?O\ +) +1/ +,

;SP *0 +10 +,

BO` +) +11 +,

5^` +( ,(( +,

BOg +) ,() +,

?c\ +( ,(* +,

?cZ +) ,(+ +,

5cU +) ,(, +,

HS^ +( ,(- +,

DQb +) ,(. +,

C]d +( ,(/ +,

8SQ +) ,(0 +,

?O\ +) ,(1 +-

;SP *0 ,)( +-

BO` +) ,)) +-

5^` +( ,)* +-

BOg +) ,)+ +-

?c\ +( ,), +-

?cZ +) ,)- +-

5cU +) ,). +-

HS^ +( ,)/ +-

DQb +) ,)0 +-

C]d +( ,)1 +-

8SQ +) ,*( +-

<N <U <V =I =P ? ?J BM

TN(; TN(; TN(; TN(; TN(; TN(; TN(; TN(;

)*&, *&1 (&()- +&( (&+/+ *&((. (&(,+ (&(*-

)*&0 +&) (&()- +&) (&+0/ *&(/0 (&(,, (&(*.

)*&0 +&( (&()- +&) (&+0. *&(/* (&(,, (&(*.

),&. +&- (&()/ +&- (&,,( *&+., (&(-( (&(*1

)+&* +&) (&(). +&* (&+10 *&),( (&(,. (&(*/

),&+ +&, (&()/ +&- (&,++ *&+*- (&(-( (&(*1

)*&* *&1 (&(), *&1 (&+.. )&1.1 (&(,* (&(*-

)*&. +&( (&()- +&( (&+0( *&(,* (&(,, (&(*-

)*&) *&1 (&(), *&1 (&+.. )&1.- (&(,* (&(*,

))&0 *&0 (&(), *&0 (&+-, )&1(- (&(,) (&(*,

))&+ *&/ (&()+ *&/ (&+,) )&0+) (&(+1 (&(*+

),&( +&+ (&()/ +&, (&,*) *&*.* (&(,0 (&(*0

),&- +&, (&()/ +&- (&,+. *&+.1 (&(-( (&(*1

)+&* +&) (&(). +&* (&+1. *&)-) (&(,- (&(*/

)*&0 +&( (&()- +&) (&+0+ *&(0, (&(,, (&(*.

),&/ +&- (&()/ +&- (&,,* *&,() (&(-( (&(+(

)-&) +&. (&()0 +&. (&,-+ *&,.) (&(-* (&(+(

),&. +&- (&()/ +&- (&,+/ *&+// (&(-( (&(*1

),&+ +&, (&()/ +&, (&,*1 *&++) (&(,1 (&(*1

),&* +&, (&()/ +&, (&,*. *&+)- (&(,1 (&(*1

)+&+ +&) (&(). +&* (&+11 *&).0 (&(,. (&(*/

)*&- +&( (&()- +&( (&+/, *&(+* (&(,+ (&(*-

)+&* +&) (&(). +&* (&+10 *&).) (&(,- (&(*/

)+&* +&) (&(). +&* (&+1. *&)-( (&(,- (&(*/

),&) +&+ (&()/ +&, (&,*) *&+*+ (&(,0 (&(*0

)*&* *&1 (&(), *&1 (&+., *&((, (&(,) (&(*,

)*&0 +&( (&()- +&( (&+0) *&)() (&(,+ (&(*.

),&/ +&- (&()/ +&- (&,+1 *&,)0 (&(-( (&(*1

)-&( +&- (&()0 +&. (&,,1 *&,/- (&(-) (&(+(

),&- +&, (&()/ +&, (&,+, *&+1( (&(,1 (&(*1

)*&. +&( (&()- +&( (&+// *&(// (&(,+ (&(*-

)+&+ +&) (&(). +&* (&+10 *&)1+ (&(,- (&(*/

)+&, +&* (&(). +&* (&,(( *&*(- (&(,- (&(*/

)*&( *&0 (&(), *&1 (&+.( )&10, (&(,) (&(*,

)*&- *&1 (&()- +&( (&+/* *&(-) (&(,* (&(*-

)*&, *&1 (&()- +&( (&+/* *&(-( (&(,* (&(*-

)*&) *&0 (&(), *&1 (&+.( *&(*) (&(,) (&(*,

)*&- *&1 (&()- *&1 (&+/( *&(0( (&(,* (&(*-

)*&, *&1 (&(), *&1 (&+.. *&(-. (&(,) (&(*-

),&/ +&, (&()/ +&- (&,+- *&,,/ (&(,1 (&(*1

)-&) +&- (&()0 +&. (&,,/ *&-)- (&(-) (&(+(

)+&0 +&* (&(). +&* (&,(0 *&*1* (&(,. (&(*/

)-&/ +&/ (&()0 +&/ (&,.. *&.)1 (&(-+ (&(+)

),&. +&, (&()/ +&, (&,++ *&,+. (&(,1 (&(*1

),&1 +&- (&()/ +&- (&,,+ *&,00 (&(-( (&(+(

))&, *&/ (&()+ *&/ (&++0 )&1(( (&(+0 (&(*+

)+&- +&* (&(). +&* (&,(( *&*,0 (&(,- (&(*/

),&+ +&+ (&()/ +&, (&,*+ *&+/1 (&(,0 (&(*0

),&1 +&- (&()/ +&- (&,+/ *&-)1 (&(,1 (&(*1

)*&0 +&( (&()- +&( (&+/, *&)-- (&(,* (&(*-

)+&, +&) (&()- +&) (&+1+ *&*.. (&(,, (&(*.

),&/ +&, (&()/ +&, (&,+) *&,0/ (&(,1 (&(*1

),&) +&+ (&(). +&+ (&,)* *&+/0 (&(,/ (&(*0

)+&0 +&* (&(). +&* (&,(- *&++0 (&(,. (&(*/

)-&* +&- (&()/ +&- (&,,, *&-.) (&(-( (&(+(

)+&+ +&) (&()- +&) (&+01 *&*,+ (&(,, (&(*.

)*&* *&0 (&(), *&0 (&+-/ *&(-/ (&(,( (&(*,

)*&/ +&( (&()- *&1 (&+/* *&),, (&(,* (&(*-

))&/ *&/ (&()+ *&/ (&+,+ )&1/. (&(+1 (&(*+

)+&/ +&* (&(). +&* (&,() *&+)) (&(,- (&(*/

)+&0 +&, (&()- +&, (&+/. *&)/0 (&(-) (&(*-

)+&( +&+ (&(), +&* (&+-. *&(., (&(,0 (&(*,

),&* +&. (&(). +&- (&+00 *&*-) (&(-+ (&(*.

)-&. +&1 (&()/ +&1 (&,*/ *&,/. (&(-0 (&(*1

)-&- +&1 (&()/ +&0 (&,*, *&,-0 (&(-/ (&(*0

),&, +&. (&(). +&. (&+1, *&*0/ (&(-+ (&(*.

),&/ +&/ (&(). +&. (&,(* *&++* (&(-, (&(*/

),&- +&. (&(). +&. (&+1. *&*1/ (&(-, (&(*/

),&, +&. (&(). +&. (&+1, *&*0- (&(-+ (&(*.

))&( *&0 (&()* *&/ (&+(* )&/,1 (&(,) (&(*(

)+&. +&, (&()- +&, (&+/+ *&).* (&(-) (&(*-

)-&0 ,&( (&()/ +&1 (&,+* *&-(- (&(-1 (&(*1

).&+ ,&) (&()0 ,&) (&,,, *&-/. (&(.( (&(+(

),&1 +&/ (&(). +&0 (&,(. *&+-, (&(-- (&(*/

)-&/ +&1 (&()/ ,&( (&,*. *&,/+ (&(-0 (&(*1

).&* ,&) (&()0 ,&) (&,,) *&--0 (&(.( (&(+(

).&0 ,&* (&()0 ,&+ (&,-. *&.,+ (&(.* (&(+)

)/&) ,&+ (&()1 ,&+ (&,.. *&/(( (&(.+ (&(+)

)/&* ,&+ (&()1 ,&, (&,./ *&/)( (&(.+ (&(+)

).&( ,&( (&()/ ,&) (&,+. *&-+( (&(-1 (&(*1

)-&/ +&1 (&()/ ,&( (&,*. *&,/( (&(-0 (&(*1

),&. +&/ (&(). +&/ (&+11 *&+)( (&(-, (&(*/

),&/ +&/ (&(). +&/ (&+11 *&+)+ (&(-, (&(*/

)-&1 ,&( (&()/ ,&( (&,+) *&-() (&(-0 (&(*1
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EC5((1 % HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6 EO`b ) ^U ** ]T +*

78C59 ?PZ FIZMX @[ISPZ_ 

5dS`OUS ;Z]ea

<VUZO

" LI_Y <VUZO GMIX

?O\ +) ,*) +.

;SP *0 ,** +.

BO` +) ,*+ +.

5^` +( ,*, +.

BOg +) ,*- +.

?c\ +( ,*. +.

?cZ +) ,*/ +.

5cU +) ,*0 +.

HS^ +( ,*1 +.

DQb +) ,+( +.

C]d +( ,+) +.

8SQ +) ,+* +.

?O\ +) ,++ +/

;SP *0 ,+, +/

BO` +) ,+- +/

5^` +( ,+. +/

BOg +) ,+/ +/

?c\ +( ,+0 +/

?cZ +) ,+1 +/

5cU +) ,,( +/

HS^ +( ,,) +/

DQb +) ,,* +/

C]d +( ,,+ +/

8SQ +) ,,, +/

?O\ +) ,,- +0

;SP *0 ,,. +0

BO` +) ,,/ +0

5^` +( ,,0 +0

BOg +) ,,1 +0

?c\ +( ,-( +0

?cZ +) ,-) +0

5cU +) ,-* +0

HS^ +( ,-+ +0

DQb +) ,-, +0

C]d +( ,-- +0

8SQ +) ,-. +0

?O\ +) ,-/ +1

;SP *0 ,-0 +1

BO` +) ,-1 +1

5^` +( ,.( +1

BOg +) ,.) +1

?c\ +( ,.* +1

?cZ +) ,.+ +1

5cU +) ,., +1

HS^ +( ,.- +1

DQb +) ,.. +1

C]d +( ,./ +1

8SQ +) ,.0 +1

?O\ +) ,.1 ,(

;SP *0 ,/( ,(

BO` +) ,/) ,(

5^` +( ,/* ,(

BOg +) ,/+ ,(

?c\ +( ,/, ,(

?cZ +) ,/- ,(

5cU +) ,/. ,(

HS^ +( ,// ,(

DQb +) ,/0 ,(

C]d +( ,/1 ,(

8SQ +) ,0( ,(

?O\ +) ,0) ,)

;SP *0 ,0* ,)

BO` +) ,0+ ,)

5^` +( ,0, ,)

BOg +) ,0- ,)

?c\ +( ,0. ,)

?cZ +) ,0/ ,)

5cU +) ,00 ,)

HS^ +( ,01 ,)

DQb +) ,1( ,)

C]d +( ,1) ,)

8SQ +) ,1* ,)

?O\ +) ,1+ ,*

;SP *0 ,1, ,*

BO` +) ,1- ,*

5^` +( ,1. ,*

BOg +) ,1/ ,*

?c\ +( ,10 ,*

?cZ +) ,11 ,*

5cU +) -(( ,*

HS^ +( -() ,*

DQb +) -(* ,*

C]d +( -(+ ,*

8SQ +) -(, ,*

<N <U <V =I =P ? ?J BM

TN(; TN(; TN(; TN(; TN(; TN(; TN(; TN(;

)-&, +&0 (&()/ ,&( (&,)/ *&,)/ (&(-. (&(*0

)+&0 +&, (&()- +&. (&+/+ *&).- (&(-) (&(*-

),&1 +&/ (&(). +&1 (&,(, *&+,( (&(-- (&(*/

)-&* +&0 (&()/ +&1 (&,)* *&+1( (&(-. (&(*0

).&* ,&( (&()0 ,&* (&,+0 *&-,* (&(-1 (&(*1

).&) ,&( (&()0 ,&* (&,+. *&-*0 (&(-1 (&(*1

).&) ,&( (&()0 ,&* (&,+. *&-+( (&(-1 (&(*1

),&0 +&/ (&(). +&0 (&,(* *&++) (&(-- (&(*/

),&1 +&/ (&(). +&1 (&,(- *&+-( (&(-- (&(*/

)+&1 +&- (&()- +&. (&+// *&)0. (&(-) (&(*-

),&. +&. (&(). +&0 (&+1/ *&+() (&(-, (&(*/

)-&- +&1 (&()/ ,&( (&,*) *&,,) (&(-/ (&(*0

),&1 +&/ (&(). +&1 (&,(+ *&++- (&(-- (&(*/

)+&. +&, (&()- +&. (&+./ *&)*/ (&(-( (&(*-

),&, +&. (&(). +&0 (&+01 *&*-+ (&(-+ (&(*.

),&) +&- (&()- +&/ (&+0* *&*), (&(-* (&(*.

).&( ,&( (&()/ ,&* (&,++ *&-)) (&(-1 (&(*1

)-&. +&1 (&()/ ,&) (&,** *&,,- (&(-/ (&(*0

)-&+ +&0 (&()/ ,&( (&,)- *&,(, (&(-. (&(*0

),&1 +&/ (&(). +&1 (&,(- *&+,. (&(-- (&(*/

),&- +&. (&(). +&0 (&+1+ *&*/0 (&(-+ (&(*.

)+&, +&+ (&()- +&- (&+., *&)(0 (&(,1 (&(*,

)+&0 +&, (&()- +&. (&+/+ *&)., (&(-) (&(*-

),&1 +&/ (&(). +&1 (&,(, *&+,) (&(-- (&(*/

),&( +&- (&()- +&0 (&+/1 *&)1, (&(-) (&(*-

)*&0 +&* (&(), +&, (&+,/ *&()( (&(,/ (&(*+

)+&+ +&+ (&(), +&. (&+-0 *&(/- (&(,1 (&(*,

)+&0 +&, (&()- +&/ (&+/, *&).. (&(-) (&(*-

)-&. +&1 (&()/ ,&* (&,** *&,,0 (&(-/ (&(*0

)-&) +&/ (&(). ,&( (&,(/ *&+-. (&(-- (&(*/

),&1 +&/ (&(). ,&( (&,(* *&++( (&(-, (&(*/

),&) +&- (&()- +&0 (&+0) *&*(0 (&(-* (&(*.

)+&, +&+ (&()- +&. (&+.) *&(1, (&(,1 (&(*,

)+&* +&+ (&(), +&- (&+-. *&(.+ (&(,0 (&(*,

)+&- +&+ (&()- +&. (&+., *&)(0 (&(,1 (&(*,

),&* +&- (&()- +&0 (&+0+ *&*)0 (&(-* (&(*.

)+&0 +&, (&()- +&/ (&+/) *&)-( (&(-( (&(*-

)*&0 +&* (&(), +&- (&+,- )&111 (&(,/ (&(*+

)+&, +&+ (&()- +&. (&+.) *&(1) (&(,1 (&(*,

)+&, +&+ (&()- +&. (&+.* *&)(( (&(,1 (&(*,

),&- +&. (&(). +&1 (&+1) *&*., (&(-+ (&(*.

),&+ +&. (&(). +&1 (&+0. *&*+. (&(-* (&(*.

),&- +&. (&(). +&1 (&+1( *&*.+ (&(-+ (&(*.

),&) +&- (&()- +&0 (&+/1 *&)10 (&(-) (&(*-

)+&. +&, (&()- +&/ (&+./ *&)*0 (&(-( (&(*-

)*&/ +&* (&(), +&- (&+,+ )&10. (&(,. (&(*+

)+&- +&+ (&()- +&/ (&+.+ *&)(* (&(,1 (&(*,

),&( +&- (&()- +&0 (&+// *&)0/ (&(-) (&(*-

)+&/ +&, (&()- +&0 (&+.1 *&)+/ (&(-( (&(*-

)*&) +&( (&()+ +&+ (&+*- )&00, (&(,, (&(**

)*&1 +&* (&(), +&- (&+,/ *&()) (&(,/ (&(*+

)+&) +&* (&(), +&. (&+-+ *&(,, (&(,0 (&(*,

),&- +&. (&(). ,&( (&+1) *&*.. (&(-+ (&(*.

),&) +&- (&()- +&1 (&+0( *&*(( (&(-) (&(*-

),&* +&- (&()- +&1 (&+0* *&*)) (&(-* (&(*.

)+&0 +&, (&()- +&0 (&+/( *&),, (&(-( (&(*-

)+&( +&* (&(), +&. (&+,1 *&(*+ (&(,/ (&(*+

))&1 +&( (&()+ +&+ (&+*( )&0-. (&(,+ (&(*)

)*&+ +&( (&()+ +&, (&++( )&1)( (&(,- (&(**

)+&+ +&+ (&(), +&/ (&+-0 *&(/- (&(,1 (&(*,

)*&1 +&* (&(), +&. (&+,. *&((- (&(,/ (&(*+

))&1 *&1 (&()+ +&+ (&+)1 )&0,0 (&(,+ (&(*)

)*&+ +&( (&()+ +&, (&++( )&1)( (&(,- (&(**

)*&1 +&* (&(), +&. (&+,/ *&()) (&(,/ (&(*+

),&) +&- (&()- +&1 (&+0( *&*(+ (&(-* (&(*-

)+&/ +&, (&()- +&0 (&+./ *&)*0 (&(-( (&(*-

)+&0 +&, (&()- +&0 (&+/* *&)-. (&(-( (&(*-

)+&* +&+ (&(), +&/ (&+-. *&(.) (&(,0 (&(*,

)*&1 +&* (&(), +&. (&+,. *&((0 (&(,/ (&(*+

))&1 *&1 (&()+ +&+ (&+*( )&0-+ (&(,+ (&(*)

)*&( +&( (&()+ +&+ (&+** )&0., (&(,, (&(**

)+&* +&+ (&(), +&/ (&+-- *&(-1 (&(,0 (&(*,

)*&0 +&* (&(), +&. (&+,* )&10) (&(,. (&(*+

))&* *&0 (&()* +&* (&+() )&/,+ (&(,) (&(*(

)*&* +&( (&()+ +&- (&+*. )&01( (&(,, (&(**

)*&) +&( (&()+ +&, (&+*- )&00, (&(,, (&(**

)+&- +&+ (&()- +&0 (&+.* *&)(( (&(,1 (&(*,

)*&1 +&* (&(), +&/ (&+,/ *&((1 (&(,/ (&(*+

)+&) +&* (&(), +&/ (&+-) *&(+, (&(,0 (&(*,

)*&/ +&) (&(), +&. (&++1 )&1.- (&(,. (&(*+

)*&, +&) (&()+ +&- (&+++ )&1*1 (&(,- (&(**

))&. *&1 (&()+ +&+ (&+)( )&/10 (&(,* (&(*)

)*&( +&( (&()+ +&, (&+** )&0.+ (&(,, (&(**

)*&, +&) (&()+ +&- (&++* )&1*. (&(,- (&(**
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EC5((1 % HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6 EO`b ) ^U *+ ]T +*

78C59 ?PZ FIZMX @[ISPZ_ 

5dS`OUS ;Z]ea

<VUZO

" LI_Y <VUZO GMIX

?O\ +) -(- ,+

;SP *0 -(. ,+

BO` +) -(/ ,+

5^` +( -(0 ,+

BOg +) -(1 ,+

?c\ +( -)( ,+

?cZ +) -)) ,+

5cU +) -)* ,+

HS^ +( -)+ ,+

DQb +) -), ,+

C]d +( -)- ,+

8SQ +) -). ,+

?O\ +) -)/ ,,

;SP *0 -)0 ,,

BO` +) -)1 ,,

5^` +( -*( ,,

BOg +) -*) ,,

?c\ +( -** ,,

?cZ +) -*+ ,,

5cU +) -*, ,,

HS^ +( -*- ,,

DQb +) -*. ,,

C]d +( -*/ ,,

8SQ +) -*0 ,,

?O\ +) -*1 ,-

;SP *0 -+( ,-

BO` +) -+) ,-

5^` +( -+* ,-

BOg +) -++ ,-

?c\ +( -+, ,-

?cZ +) -+- ,-

5cU +) -+. ,-

HS^ +( -+/ ,-

DQb +) -+0 ,-

C]d +( -+1 ,-

8SQ +) -,( ,-

?O\ +) -,) ,.

;SP *0 -,* ,.

BO` +) -,+ ,.

5^` +( -,, ,.

BOg +) -,- ,.

?c\ +( -,. ,.

?cZ +) -,/ ,.

5cU +) -,0 ,.

HS^ +( -,1 ,.

DQb +) --( ,.

C]d +( --) ,.

8SQ +) --* ,.

?O\ +) --+ ,/

;SP *0 --, ,/

BO` +) --- ,/

5^` +( --. ,/

BOg +) --/ ,/

?c\ +( --0 ,/

?cZ +) --1 ,/

5cU +) -.( ,/

HS^ +( -.) ,/

DQb +) -.* ,/

C]d +( -.+ ,/

8SQ +) -., ,/

?O\ +) -.- ,0

;SP *0 -.. ,0

BO` +) -./ ,0

5^` +( -.0 ,0

BOg +) -.1 ,0

?c\ +( -/( ,0

?cZ +) -/) ,0

5cU +) -/* ,0

HS^ +( -/+ ,0

DQb +) -/, ,0

C]d +( -/- ,0

8SQ +) -/. ,0

?O\ +) -// ,1

;SP *0 -/0 ,1

BO` +) -/1 ,1

5^` +( -0( ,1

BOg +) -0) ,1

?c\ +( -0* ,1

?cZ +) -0+ ,1

5cU +) -0, ,1

HS^ +( -0- ,1

DQb +) -0. ,1

C]d +( -0/ ,1

8SQ +) -00 ,1

<N <U <V =I =P ? ?J BM

TN(; TN(; TN(; TN(; TN(; TN(; TN(; TN(;

)*&+ +&( (&()+ +&- (&+*0 )&1() (&(,, (&(**

))&) *&0 (&()* +&* (&*10 )&/*0 (&(,( (&(*(

))&0 *&1 (&()+ +&, (&+)- )&0*/ (&(,+ (&(*)

))&1 *&1 (&()+ +&, (&+)1 )&0,0 (&(,+ (&(*)

)*&/ +&) (&(), +&. (&+,) )&1/, (&(,. (&(*+

)*&0 +&) (&(), +&. (&+,) )&1/0 (&(,. (&(*+

)+&( +&* (&(), +&/ (&+,/ *&((1 (&(,/ (&(*+

)*&- +&) (&()+ +&. (&++, )&1+- (&(,- (&(**

))&0 *&1 (&()+ +&, (&+). )&0+( (&(,+ (&(*)

))&+ *&0 (&()* +&* (&+(+ )&/-+ (&(,) (&(*(

))&- *&0 (&()* +&+ (&+(1 )&/00 (&(,* (&(*)

)*&+ +&( (&()+ +&- (&++( )&1)+ (&(,- (&(**

))&+ *&0 (&()* +&+ (&+(( )&/,( (&(,) (&(*(

)(&. *&. (&()) +&) (&*0* )&.+* (&(+0 (&()1

))&+ *&0 (&()* +&+ (&+(( )&/,( (&(,) (&(*(

))&- *&0 (&()* +&, (&+(0 )&/0, (&(,* (&(*)

)*&/ +&) (&(), +&/ (&+,( )&1/( (&(,. (&(*+

)*&, +&( (&()+ +&. (&++( )&1)( (&(,- (&(**

)*&+ +&( (&()+ +&. (&+*/ )&01- (&(,, (&(**

)*&) +&( (&()+ +&- (&+*+ )&0.1 (&(,, (&(**

))&( *&/ (&()* +&* (&*1, )&/(. (&(,( (&(*(

)(&0 *&/ (&()* +&) (&*01 )&./* (&(+1 (&()1

))&( *&/ (&()* +&* (&*1- )&/(/ (&(,( (&(*(

))&1 *&1 (&()+ +&- (&+)/ )&0+- (&(,+ (&(*)

))&- *&0 (&()* +&, (&+(/ )&//. (&(,* (&(*)

)(&- *&. (&()) +&) (&*/0 )&.)+ (&(+0 (&()1

))&* *&/ (&()* +&+ (&*1/ )&/** (&(,( (&(*(

))&( *&/ (&()* +&+ (&*1* )&.1( (&(,( (&(*(

))&/ *&1 (&()+ +&- (&+)* )&0(- (&(,* (&(*)

))&1 *&1 (&()+ +&- (&+)/ )&0+1 (&(,+ (&(*)

)*&( +&( (&()+ +&. (&+*( )&0-- (&(,+ (&(*)

))&+ *&0 (&()* +&, (&+(* )&/,/ (&(,) (&(*(

))&* *&0 (&()* +&+ (&*10 )&/*- (&(,( (&(*(

)(&+ *&- (&()) +&) (&*/, )&-0. (&(+/ (&()0

)(&0 *&/ (&()* +&* (&*0/ )&..+ (&(+1 (&()1

))&- *&0 (&()* +&, (&+(- )&/., (&(,) (&(*(

)(&0 *&. (&()* +&* (&*0. )&.-0 (&(+1 (&()1

1&1 *&, (&()) +&( (&*.* )&-*( (&(+. (&()0

)(&0 *&. (&()* +&+ (&*0. )&.-1 (&(+1 (&()1

)(&1 *&/ (&()* +&+ (&*01 )&./- (&(+1 (&()1

))&. *&1 (&()+ +&- (&+(1 )&/0/ (&(,* (&(*)

))&/ *&1 (&()+ +&- (&+)) )&0(+ (&(,* (&(*)

))&/ *&1 (&()+ +&- (&+)) )&0(( (&(,* (&(*)

))&* *&/ (&()* +&, (&*1. )&/), (&(,( (&(*(

)(&- *&. (&()) +&* (&*0( )&.*( (&(+0 (&()1

)(&( *&- (&()) +&( (&*./ )&-,, (&(+. (&()0

)(&+ *&- (&()) +&) (&*/, )&-00 (&(+/ (&()0

)(&1 *&/ (&()* +&+ (&*1( )&.0* (&(+1 (&()1

)(&+ *&- (&()) +&* (&*/* )&-/- (&(+/ (&()0

1&. *&+ (&()( +&( (&*-+ )&,.. (&(+, (&()/

)(&, *&- (&()) +&* (&*/, )&-00 (&(+/ (&()0

)(&* *&- (&()) +&) (&*/( )&-.) (&(+/ (&()0

))&* *&/ (&()* +&, (&*1. )&/)+ (&(,( (&(*(

))&( *&/ (&()* +&, (&*1) )&.0+ (&(+1 (&()1

)(&1 *&/ (&()* +&, (&*00 )&./) (&(+1 (&()1

)(&+ *&- (&()) +&* (&*/+ )&-0( (&(+/ (&()0

)(&+ *&- (&()) +&* (&*/+ )&-0, (&(+/ (&()0

1&. *&+ (&()( +&( (&*-, )&,/( (&(+, (&()/

1&/ *&, (&()( +&( (&*-/ )&,0. (&(+- (&()/

)(&- *&. (&()) +&* (&*// )&.(/ (&(+0 (&()1

)(&+ *&- (&()) +&* (&*/) )&-/( (&(+/ (&()0

1&. *&, (&()( +&( (&*-, )&,/) (&(+, (&()/

1&1 *&, (&()) +&) (&*.* )&-)1 (&(+. (&()0

)(&+ *&- (&()) +&* (&*/) )&-/( (&(+/ (&()0

))&( *&/ (&()* +&, (&*1( )&.// (&(+1 (&()1

)(&1 *&/ (&()* +&, (&*01 )&./- (&(+1 (&()1

)(&0 *&. (&()* +&+ (&*0. )&.-. (&(+1 (&()1

)(&+ *&- (&()) +&* (&*/* )&-/+ (&(+/ (&()0

)(&( *&- (&()) +&) (&*.- )&-+, (&(+. (&()0

1&. *&+ (&()( +&( (&*-+ )&,.- (&(+, (&()/

1&0 *&, (&()) +&( (&*-1 )&,10 (&(+- (&()/

)(&/ *&. (&()* +&+ (&*0, )&.,* (&(+0 (&()1

)(&+ *&- (&()) +&* (&*/+ )&-0+ (&(+/ (&()0

1&. *&+ (&()( +&( (&*-+ )&,.0 (&(+, (&()/

1&0 *&, (&()) +&( (&*-1 )&,11 (&(+- (&()/

)(&) *&- (&()) +&) (&*.. )&-,) (&(+. (&()0

))&* *&/ (&()* +&- (&*1- )&/)( (&(,( (&(*(

)(&1 *&/ (&()* +&, (&*0/ )&.., (&(+1 (&()1

))&* *&/ (&()* +&- (&*1. )&/), (&(,( (&(*(

)(&/ *&. (&()) +&+ (&*0* )&.+) (&(+0 (&()1

)(&* *&- (&()) +&) (&*.1 )&--/ (&(+. (&()0

1&/ *&, (&()( +&( (&*-. )&,0, (&(+- (&()/

1&1 *&, (&()) +&( (&*.) )&-)( (&(+- (&()/

)(&- *&. (&()) +&+ (&*/0 )&.)* (&(+0 (&()1
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EC5((1 % HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6 EO`b ) ^U *, ]T +*

78C59 ?PZ FIZMX @[ISPZ_ 

5dS`OUS ;Z]ea

<VUZO

" LI_Y <VUZO GMIX

?O\ +) -01 -(

;SP *0 -1( -(

BO` +) -1) -(

5^` +( -1* -(

BOg +) -1+ -(

?c\ +( -1, -(

?cZ +) -1- -(

5cU +) -1. -(

HS^ +( -1/ -(

DQb +) -10 -(

C]d +( -11 -(

8SQ +) .(( -(

?O\ +) .() -)

;SP *0 .(* -)

BO` +) .(+ -)

5^` +( .(, -)

BOg +) .(- -)

?c\ +( .(. -)

?cZ +) .(/ -)

5cU +) .(0 -)

HS^ +( .(1 -)

DQb +) .)( -)

C]d +( .)) -)

8SQ +) .)* -)

?O\ +) .)+ -*

;SP *0 .), -*

BO` +) .)- -*

5^` +( .). -*

BOg +) .)/ -*

?c\ +( .)0 -*

?cZ +) .)1 -*

5cU +) .*( -*

HS^ +( .*) -*

DQb +) .** -*

C]d +( .*+ -*

8SQ +) .*, -*

?O\ +) .*- -+

;SP *0 .*. -+

BO` +) .*/ -+

5^` +( .*0 -+

BOg +) .*1 -+

?c\ +( .+( -+

?cZ +) .+) -+

5cU +) .+* -+

HS^ +( .++ -+

DQb +) .+, -+

C]d +( .+- -+

8SQ +) .+. -+

?O\ +) .+/ -,

;SP *0 .+0 -,

BO` +) .+1 -,

5^` +( .,( -,

BOg +) .,) -,

?c\ +( .,* -,

?cZ +) .,+ -,

5cU +) .,, -,

HS^ +( .,- -,

DQb +) .,. -,

C]d +( .,/ -,

8SQ +) .,0 -,

?O\ +) .,1 --

;SP *0 .-( --

BO` +) .-) --

5^` +( .-* --

BOg +) .-+ --

?c\ +( .-, --

?cZ +) .-- --

5cU +) .-. --

HS^ +( .-/ --

DQb +) .-0 --

C]d +( .-1 --

8SQ +) ..( --

?O\ +) ..) -.

;SP *0 ..* -.

BO` +) ..+ -.

5^` +( .., -.

BOg +) ..- -.

?c\ +( ... -.

?cZ +) ../ -.

5cU +) ..0 -.

HS^ +( ..1 -.

DQb +) ./( -.

C]d +( ./) -.

8SQ +) ./* -.

<N <U <V =I =P ? ?J BM

TN(; TN(; TN(; TN(; TN(; TN(; TN(; TN(;

)(&* *&- (&()) +&* (&*/( )&-.) (&(+/ (&()0

1&/ *&, (&()( +&( (&*-- )&,// (&(+- (&()/

1&/ *&, (&()( +&( (&*-/ )&,0/ (&(+- (&()/

)(&, *&- (&()) +&* (&*/, )&-0. (&(+/ (&()0

))&) *&/ (&()* +&, (&*1, )&/(* (&(,( (&(*(

)(&1 *&/ (&()* +&, (&*00 )&./) (&(+1 (&()1

)(&1 *&/ (&()* +&, (&*00 )&../ (&(+1 (&()1

)(&- *&. (&()) +&* (&*/0 )&.(0 (&(+0 (&()1

)(&, *&- (&()) +&* (&*/- )&-1( (&(+/ (&()0

1&- *&+ (&()( *&1 (&*-* )&,-/ (&(+, (&()/

1&. *&+ (&()( +&( (&*-+ )&,.+ (&(+, (&()/

)(&, *&- (&()) +&* (&*/- )&-1- (&(+/ (&()0

)(&+ *&- (&()) +&* (&*/+ )&-0* (&(+/ (&()0

1&- *&+ (&()( *&1 (&*-* )&,.( (&(+, (&()/

1&0 *&, (&()) +&( (&*.( )&-(, (&(+- (&()/

)(&* *&- (&()) +&) (&*.0 )&--, (&(+. (&()0

))&- *&0 (&()* +&. (&+(, )&/.* (&(,) (&(*(

)(&1 *&/ (&()* +&, (&*00 )&..1 (&(+1 (&()1

)(&1 *&/ (&()* +&, (&*01 )&./* (&(+1 (&()1

)(&- *&. (&()) +&* (&*/. )&.(( (&(+/ (&()1

)(&( *&, (&()) +&) (&*., )&-*1 (&(+. (&()0

1&, *&+ (&()( *&1 (&*,0 )&,+, (&(+, (&()/

1&0 *&, (&()( +&( (&*-0 )&,1- (&(+- (&()/

)(&* *&- (&()) +&* (&*/( )&-.. (&(+/ (&()0

)(&+ *&- (&()) +&* (&*/+ )&-0+ (&(+/ (&()0

1&, *&+ (&()( *&1 (&*-( )&,,- (&(+, (&()/

)(&( *&- (&()) +&) (&*.- )&-+/ (&(+. (&()0

)(&* *&- (&()) +&* (&*/( )&-.+ (&(+/ (&()0

)(&1 *&/ (&()* +&, (&*00 )&./( (&(+1 (&()1

)(&0 *&. (&()* +&+ (&*0, )&.,- (&(+1 (&()1

)(&0 *&. (&()* +&+ (&*0- )&.-( (&(+1 (&()1

)(&- *&. (&()) +&* (&*// )&.(, (&(+0 (&()1

)(&) *&- (&()) +&) (&*.0 )&--) (&(+. (&()0

)(&( *&- (&()) +&) (&*.- )&-+. (&(+. (&()0

1&- *&+ (&()( *&1 (&*-) )&,-* (&(+, (&()/

)(&+ *&- (&()) +&* (&*/+ )&-0) (&(+/ (&()0

)(&- *&. (&()) +&+ (&*/1 )&.), (&(+0 (&()1

1&- *&+ (&()( *&1 (&*-* )&,-1 (&(+, (&()/

1&/ *&, (&()( +&( (&*-. )&,0+ (&(+- (&()/

)(&) *&- (&()) +&) (&*.0 )&--) (&(+. (&()0

))&* *&/ (&()* +&- (&*1- )&/)) (&(,( (&(*(

)(&1 *&/ (&()* +&, (&*0/ )&.., (&(+1 (&()1

)(&1 *&/ (&()* +&, (&*0/ )&..) (&(+1 (&()1

)(&+ *&- (&()) +&* (&*/* )&-/. (&(+/ (&()0

)(&* *&- (&()) +&* (&*/( )&-.. (&(+/ (&()0

1&, *&+ (&()( *&1 (&*,0 )&,+. (&(+, (&()/

1&. *&+ (&()( +&( (&*-+ )&,.+ (&(+, (&()/

)(&0 *&. (&()* +&+ (&*0- )&.,1 (&(+1 (&()1

)(&, *&- (&()) +&* (&*/- )&-1, (&(+/ (&()0

1&, *&+ (&()( *&1 (&*,1 )&,,- (&(+, (&()/

1&. *&+ (&()( +&( (&*-+ )&,.. (&(+, (&()/

1&1 *&, (&()) +&) (&*.) )&-)* (&(+- (&()/

))&( *&/ (&()* +&, (&*1( )&.0( (&(+1 (&()1

)(&/ *&. (&()) +&+ (&*0+ )&.+/ (&(+0 (&()1

)(&1 *&/ (&()* +&, (&*00 )&..1 (&(+1 (&()1

)(&, *&. (&()) +&* (&*/. )&-1/ (&(+/ (&()0

)(&) *&- (&()) +&) (&*.0 )&--) (&(+. (&()0

1&- *&+ (&()( *&1 (&*-* )&,.) (&(+, (&()/

1&. *&+ (&()( +&( (&*-+ )&,./ (&(+, (&()/

)(&, *&- (&()) +&* (&*/- )&-1- (&(+/ (&()0

)(&+ *&- (&()) +&* (&*/* )&-/+ (&(+/ (&()0

1&+ *&+ (&()( *&1 (&*,. )&,*/ (&(++ (&().

1&1 *&, (&()) +&) (&*.+ )&-** (&(+. (&()0

1&1 *&, (&()) +&) (&*.+ )&-*) (&(+. (&()0

))&) *&/ (&()* +&, (&*1* )&.1) (&(,( (&(*(

)(&0 *&. (&()* +&+ (&*0. )&.-, (&(+1 (&()1

)(&1 *&/ (&()* +&, (&*00 )&../ (&(+1 (&()1

)(&* *&- (&()) +&* (&*/( )&-., (&(+/ (&()0

)(&+ *&- (&()) +&* (&*/* )&-/, (&(+/ (&()0

1&, *&+ (&()( *&1 (&*,1 )&,,) (&(+, (&()/

1&. *&+ (&()( +&( (&*-+ )&,.+ (&(+, (&()/

)(&, *&- (&()) +&* (&*/+ )&-0, (&(+/ (&()0

)(&, *&- (&()) +&* (&*/- )&-1( (&(+/ (&()0

1&, *&+ (&()( *&1 (&*,/ )&,+) (&(+, (&()/

)(&) *&- (&()) +&) (&*.. )&-+1 (&(+. (&()0

)(&* *&- (&()) +&* (&*/( )&-., (&(+/ (&()0

))&) *&/ (&()* +&, (&*1* )&.1+ (&(,( (&(*(

)(&1 *&/ (&()* +&, (&*00 )&..1 (&(+1 (&()1

)(&1 *&/ (&()* +&, (&*01 )&./) (&(+1 (&()1

)(&. *&. (&()) +&+ (&*0( )&.*+ (&(+0 (&()1

)(&) *&- (&()) +&) (&*.0 )&--( (&(+. (&()0

1&. *&+ (&()( +&( (&*-+ )&,., (&(+, (&()/

1&1 *&, (&()) +&) (&*.+ )&-** (&(+. (&()0

)(&1 *&/ (&()* +&, (&*0/ )&..* (&(+1 (&()1
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78C59 ?PZ FIZMX @[ISPZ_ 

5dS`OUS ;Z]ea

<VUZO

" LI_Y <VUZO GMIX

?O\ +) ) )

;SP *0 * )

BO` +) + )

5^` +( , )

BOg +) - )

?c\ +( . )

?cZ +) / )

5cU +) 0 )

HS^ +( 1 )

DQb +) )( )

C]d +( )) )

8SQ +) )* )

?O\ +) )+ *

;SP *0 ), *

BO` +) )- *

5^` +( ). *

BOg +) )/ *

?c\ +( )0 *

?cZ +) )1 *

5cU +) *( *

HS^ +( *) *

DQb +) ** *

C]d +( *+ *

8SQ +) *, *

?O\ +) *- +

;SP *0 *. +

BO` +) */ +

5^` +( *0 +

BOg +) *1 +

?c\ +( +( +

?cZ +) +) +

5cU +) +* +

HS^ +( ++ +

DQb +) +, +

C]d +( +- +

8SQ +) +. +

?O\ +) +/ ,

;SP *0 +0 ,

BO` +) +1 ,

5^` +( ,( ,

BOg +) ,) ,

?c\ +( ,* ,

?cZ +) ,+ ,

5cU +) ,, ,

HS^ +( ,- ,

DQb +) ,. ,

C]d +( ,/ ,

8SQ +) ,0 ,

?O\ +) ,1 -

;SP *0 -( -

BO` +) -) -

5^` +( -* -

BOg +) -+ -

?c\ +( -, -

?cZ +) -- -

5cU +) -. -

HS^ +( -/ -

DQb +) -0 -

C]d +( -1 -

8SQ +) .( -

?O\ +) .) .

;SP *0 .* .

BO` +) .+ .

5^` +( ., .

BOg +) .- .

?c\ +( .. .

?cZ +) ./ .

5cU +) .0 .

HS^ +( .1 .

DQb +) /( .

C]d +( /) .

8SQ +) /* .

?O\ +) /+ /

;SP *0 /, /

BO` +) /- /

5^` +( /. /

BOg +) // /

?c\ +( /0 /

?cZ +) /1 /

5cU +) 0( /

HS^ +( 0) /

DQb +) 0* /

C]d +( 0+ /

8SQ +) 0, /

BP B>- BX CO D HU

TN(; TN(; TN(; TN(; TN(; TN(;

*&.*1 +)+ (&))* (&((* (&(() *&+

*&,// +(- (&)(. (&((* (&(() *&*

*&+-0 *1+ (&)() (&((* (&(() *&)

*&,0- +)* (&)(. (&((* (&(() *&*

*&-1) ++) (&))) (&((* (&(() *&+

*&,/. +*) (&)(. (&((* (&(() *&*

*&*-0 *1/ (&(1/ (&((* (&(() *&(

*&*+- *1/ (&(1. (&((* (&(() )&1

*&)*- *0. (&(1) (&((* (&(() )&1

)&1), *.( (&(0* (&((* (&(() )&/

*&()* */- (&(0. (&((* (&(() )&0

*&(1( *00 (&(01 (&((* (&(() )&0

+&-,. -)0 (&),* (&((, (&(() +&/

+&*,. ,/1 (&)+( (&((+ (&(() +&,

+&,*) -)* (&)+/ (&((, (&(() +&-

+&,/+ -*/ (&)+1 (&((, (&(() +&.

+&/,, -/. (&),1 (&((, (&((* +&1

+&+11 -+) (&)+. (&((, (&(() +&-

+&,0/ --. (&)+1 (&((, (&(() +&.

+&)*) -(* (&)*- (&((+ (&(() +&*

+&)*0 -(. (&)*- (&((+ (&(() +&*

*&000 ,/( (&))- (&((+ (&(() +&(

+&(*1 ,1- (&)*) (&((+ (&(() +&)

+&)+, -)- (&)*- (&((+ (&(() +&+

+&/+( ..( (&)+) (&((- (&((* ,&-

+&,)- .(0 (&)*( (&((- (&((* ,&)

+&-.+ .+. (&)*- (&((- (&((* ,&+

+&0*, .0) (&)+, (&((- (&((* ,&.

+&1,, /() (&)+1 (&((- (&((* ,&0

+&0.* .0. (&)+. (&((- (&((* ,&/

+&-)( .*+ (&)*+ (&((- (&((* ,&+

+&--, .+) (&)*- (&((- (&((* ,&+

+&+,- -1, (&))0 (&((- (&((* ,&)

+&)/) -., (&))* (&((, (&((* +&0

+&/)) ..( (&)+( (&((- (&((* ,&-

+&/+1 ... (&)+) (&((- (&((* ,&-

,&0+( 0++ (&).0 (&((/ (&((+ -&-

,&,*( /.* (&)-, (&((. (&((+ -&)

,&+*( /,- (&)-) (&((. (&((+ ,&1

,&,/( //) (&)-. (&((. (&((+ -&)

,&/-1 0** (&).. (&((. (&((+ -&,

,&/)- 0)- (&)., (&((. (&((+ -&,

,&00/ 0,- (&)/( (&((/ (&((+ -&.

,&,*- /.1 (&)-, (&((. (&((+ -&)

,&+/* /.( (&)-* (&((. (&((+ -&(
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-&+.) )./- (&)-0 (&((0 (&((, .&,

,&0.1 )-** (&),, (&((0 (&((, -&0

-&,0, )/), (&).* (&((1 (&((- .&-

-&(/+ )-0. (&)-( (&((0 (&((, .&(

-&(*) )-/) (&),0 (&((0 (&((, .&(

-&,01 )/)/ (&).* (&((1 (&((- .&-

-&-() )/(. (&).+ (&((0 (&((- .&-

-&(1- )-0( (&)-) (&((0 (&((, .&)

-&-1) )/+, (&).. (&((1 (&((- .&.

-&01/ )0*1 (&)/- (&((1 (&((- /&(

-&,+. ).0. (&).* (&((0 (&((, .&-

-&-0) )/+) (&).. (&((1 (&((- .&.

-&/1+ )/1/ (&)/* (&((1 (&((- .&1

-&+/. )..0 (&).( (&((0 (&((, .&,

-&+,. ).-1 (&)-1 (&((0 (&((, .&,

,&1*) )-*/ (&),. (&((0 (&((, -&0

,&//* ),0) (&),* (&((/ (&((, -&/

-&,-0 ).1- (&).* (&((0 (&((, .&-

-&)10 )--0 (&).) (&((0 (&((, -&0

,&/*. ),). (&),. (&((/ (&((, -&+

-&.+. ).01 (&)/, (&((0 (&((, .&+

.&)(0 )0+( (&)01 (&((1 (&((- .&0

-&-,. )..) (&)/* (&((0 (&((, .&*

-&01/ )/./ (&)0* (&((1 (&((- .&.

-&0-, )/-, (&)0) (&((1 (&((- .&.

,&1(( ),.0 (&)-* (&((/ (&((, -&-

-&(++ )-(0 (&)-. (&((/ (&((, -&.

,&0*+ ),,- (&),1 (&((/ (&((, -&,

-&0() )/+1 (&)/1 (&((0 (&((- .&-

-&.+) ).00 (&)/, (&((0 (&((, .&+

-&/)* )/,. (&)/. (&((0 (&((- .&-

-&(.+ )-,0 (&)-. (&((/ (&((, -&0

-&)0- )-0- (&)-1 (&((0 (&((, -&1

-&,/. )./- (&).0 (&((0 (&((, .&*

-&+,1 ).+. (&)., (&((0 (&((, .&)

-&.)/ )/)0 (&)/+ (&((0 (&((, .&,

-&,10 ).0* (&).1 (&((0 (&((, .&+

-&(.* )-,0 (&)-. (&((/ (&((, -&0

,&/1- ),./ (&),/ (&((/ (&((, -&-

,&/,, ),-) (&),. (&((/ (&((, -&,

-&*,0 ).(. (&).) (&((0 (&((, .&(

-&-/0 )/(/ (&)/* (&((0 (&((, .&,

,&0-+ )-(+ (&)-( (&((/ (&((, -&-

,&1/0 )-,* (&)-, (&((/ (&((, -&.

,&1(1 )-*( (&)-* (&((/ (&((, -&-

-&0.) )0)- (&)0* (&((1 (&((- .&.

-&.-0 )/-* (&)/- (&((0 (&((, .&,

-&,.- ).1* (&).1 (&((0 (&((, .&)

-&(0- )-/- (&)-0 (&((/ (&((, -&/

-&,0( ).1/ (&)/( (&((0 (&((, .&*

-&-*( )/)( (&)/) (&((0 (&((, .&*

,&.(, ),*. (&),+ (&((/ (&((, -&*

,&0+1 ),11 (&)-( (&((/ (&((, -&,

-&,11 )/(+ (&)/( (&((0 (&((, .&*
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EC5((1 % HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6 EO`b ) ^U *1 ]T +*

78C59 ?PZ FIZMX @[ISPZ_ 

5dS`OUS ;Z]ea

<VUZO

" LI_Y <VUZO GMIX

?O\ +) ++/ *1

;SP *0 ++0 *1

BO` +) ++1 *1

5^` +( +,( *1

BOg +) +,) *1

?c\ +( +,* *1

?cZ +) +,+ *1

5cU +) +,, *1

HS^ +( +,- *1

DQb +) +,. *1

C]d +( +,/ *1

8SQ +) +,0 *1

?O\ +) +,1 +(

;SP *0 +-( +(

BO` +) +-) +(

5^` +( +-* +(

BOg +) +-+ +(

?c\ +( +-, +(

?cZ +) +-- +(

5cU +) +-. +(

HS^ +( +-/ +(

DQb +) +-0 +(

C]d +( +-1 +(

8SQ +) +.( +(

?O\ +) +.) +)

;SP *0 +.* +)

BO` +) +.+ +)

5^` +( +., +)

BOg +) +.- +)

?c\ +( +.. +)

?cZ +) +./ +)

5cU +) +.0 +)

HS^ +( +.1 +)

DQb +) +/( +)

C]d +( +/) +)

8SQ +) +/* +)

?O\ +) +/+ +*

;SP *0 +/, +*

BO` +) +/- +*

5^` +( +/. +*

BOg +) +// +*

?c\ +( +/0 +*

?cZ +) +/1 +*

5cU +) +0( +*

HS^ +( +0) +*

DQb +) +0* +*

C]d +( +0+ +*

8SQ +) +0, +*

?O\ +) +0- ++

;SP *0 +0. ++

BO` +) +0/ ++

5^` +( +00 ++

BOg +) +01 ++

?c\ +( +1( ++

?cZ +) +1) ++

5cU +) +1* ++

HS^ +( +1+ ++

DQb +) +1, ++

C]d +( +1- ++

8SQ +) +1. ++

?O\ +) +1/ +,

;SP *0 +10 +,

BO` +) +11 +,

5^` +( ,(( +,

BOg +) ,() +,

?c\ +( ,(* +,

?cZ +) ,(+ +,

5cU +) ,(, +,

HS^ +( ,(- +,

DQb +) ,(. +,

C]d +( ,(/ +,

8SQ +) ,(0 +,

?O\ +) ,(1 +-

;SP *0 ,)( +-

BO` +) ,)) +-

5^` +( ,)* +-

BOg +) ,)+ +-

?c\ +( ,), +-

?cZ +) ,)- +-

5cU +) ,). +-

HS^ +( ,)/ +-

DQb +) ,)0 +-

C]d +( ,)1 +-

8SQ +) ,*( +-

BP B>- BX CO D HU

TN(; TN(; TN(; TN(; TN(; TN(;

,&1.0 )-,. (&)-- (&((/ (&((, -&-

-&),. ).() (&).( (&((/ (&((, -&/

-&)+) )-1/ (&).( (&((/ (&((, -&/

-&0-- )0** (&)0* (&((0 (&((- .&-

-&*11 ).,1 (&).- (&((0 (&((, -&1

-&/-0 )/1* (&)/1 (&((0 (&((- .&,

,&0// )-)0 (&)-* (&((/ (&((, -&,

-&(-0 )-/, (&)-/ (&((/ (&((, -&.

,&0.0 )-)- (&)-) (&((/ (&((, -&,

,&/)0 ),.0 (&),/ (&((/ (&((, -&+

,&-+. ),)* (&),) (&((/ (&((, -&)

-&.(* )/,, (&)/, (&((0 (&((, .&*

-&0() )0(. (&)0( (&((0 (&((- .&-

-&*.0 ).,( (&).+ (&((0 (&((, -&1

-&)(, )-01 (&)-0 (&((/ (&((, -&/

-&0/1 )0+( (&)0* (&((1 (&((- .&.

.&(*/ )0/. (&)0/ (&((1 (&((- .&0

-&0** )0)+ (&)0) (&((0 (&((- .&-

-&/(0 )/// (&)// (&((0 (&((- .&,

-&./( )/.- (&)/. (&((0 (&((, .&,

-&+)) ).-+ (&).- (&((0 (&((, .&(

,&1/- )-,1 (&)-, (&((/ (&((, -&.

-&*1+ ).,0 (&)., (&((0 (&((, -&1

-&*.. ).,( (&).+ (&((0 (&((, -&1

-&.(/ )/,/ (&)/+ (&((0 (&((, .&,

,&0+/ )-(/ (&)-( (&((/ (&((, -&-

-&(/* )-0( (&)-/ (&((/ (&((, -&/

-&0+. )0)0 (&)0) (&((1 (&((- .&.

-&1/, )0.) (&)0- (&((1 (&((- .&0

-&/.0 )/1/ (&)/0 (&((0 (&((- .&-

-&()+ )-.* (&)-- (&((/ (&((, -&/

-&*1+ ).,1 (&)., (&((0 (&((, .&(

-&+*+ ).-0 (&).- (&((0 (&((, .&(

,&/00 ),1* (&),0 (&((/ (&((, -&,

,&1,1 )-,* (&)-+ (&((/ (&((, -&.

,&1,/ )-,* (&)-+ (&((/ (&((, -&.

,&/1* ),1* (&),0 (&((/ (&((, -&-

,&1+* )-+. (&)-* (&((/ (&((, -&.

,&0/- )-)0 (&)-( (&((/ (&((, -&.

-&0(* )0(. (&)/1 (&((1 (&((- .&.

-&1., )0-/ (&)0, (&((1 (&((- .&0

-&,+, ).1* (&)./ (&((0 (&((, .&*

.&*)) )1+, (&)1) (&((1 (&((- /&)

-&/// )/11 (&)/0 (&((0 (&((- .&.

-&011 )0+/ (&)0* (&((1 (&((- .&0

,&-(. ),(+ (&)+1 (&((/ (&((, -&*

-&++) )..( (&)., (&((0 (&((, .&)

-&.,( )/-. (&)/, (&((0 (&((, .&-

-&0+/ )0)- (&)/1 (&((1 (&((- .&0

,&11* )--* (&)-+ (&((/ (&((, -&0

-&*,1 ).+* (&).) (&((0 (&((, .&)

-&/.( )/1) (&)// (&((1 (&((- .&/

-&-)( )/), (&).1 (&((0 (&((, .&,

-&,)- ).0, (&).. (&((0 (&((, .&+

-&1+* )0,- (&)0* (&((1 (&((- .&1

-&)1- ).). (&)-1 (&((0 (&((, .&(

,&/.. ),0* (&),. (&((/ (&((, -&-

,&1.. )-,, (&)-* (&((/ (&((, -&0

,&-// ),*+ (&),( (&((/ (&((, -&+

-&+-- )..- (&)., (&((0 (&((, .&*

-&-*. )-0/ (&)0* (&((/ (&((, .&(

-&*+/ )-(, (&)/* (&((/ (&((, -&.

-&/)( ).,( (&)00 (&((0 (&((, .&*

.&*0) )0(, (&*(. (&((0 (&((- .&0

.&*+- )/1) (&*(- (&((0 (&((- .&/

-&0(+ )... (&)1) (&((0 (&((, .&+

-&1). ).11 (&)1, (&((0 (&((, .&,

-&0*0 )./, (&)1) (&((0 (&((, .&+

-&/1/ )..- (&)1( (&((0 (&((, .&*

,&,+/ )*/, (&),. (&((. (&((+ ,&0

-&,0- )-/- (&)0( (&((/ (&((, -&1

.&+-- )0*- (&*(1 (&((1 (&((- .&0

.&-+. )00. (&*)- (&((1 (&((- /&(

-&1/+ )/*+ (&)1. (&((0 (&((, .&,

.&*/+ )0)( (&*(. (&((0 (&((- .&0

.&,1( )0/+ (&*)+ (&((1 (&((- /&(

.&/(- )1+- (&**( (&((1 (&((- /&*

.&0,1 )1/. (&**- (&((1 (&((- /&,

.&0/- )10, (&**. (&((1 (&((- /&,

.&,)1 )0-* (&*)) (&((1 (&((- .&1

.&*.. )0(0 (&*(. (&((0 (&((- .&0

-&0.) ).1) (&)1+ (&((0 (&((, .&+

-&0.1 ).1+ (&)1+ (&((0 (&((, .&+

.&+,, )0+) (&*(0 (&((1 (&((- .&0

EC5((1N5^^S\RWf 6 EO`b ) EWb KFNGSd)&fZaf HG@ 7]\acZbW\U



EC5((1 % HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6 EO`b ) ^U +( ]T +*

78C59 ?PZ FIZMX @[ISPZ_ 

5dS`OUS ;Z]ea

<VUZO

" LI_Y <VUZO GMIX

?O\ +) ,*) +.

;SP *0 ,** +.

BO` +) ,*+ +.

5^` +( ,*, +.

BOg +) ,*- +.

?c\ +( ,*. +.

?cZ +) ,*/ +.

5cU +) ,*0 +.

HS^ +( ,*1 +.

DQb +) ,+( +.

C]d +( ,+) +.

8SQ +) ,+* +.

?O\ +) ,++ +/

;SP *0 ,+, +/

BO` +) ,+- +/

5^` +( ,+. +/

BOg +) ,+/ +/

?c\ +( ,+0 +/

?cZ +) ,+1 +/

5cU +) ,,( +/

HS^ +( ,,) +/

DQb +) ,,* +/

C]d +( ,,+ +/

8SQ +) ,,, +/

?O\ +) ,,- +0

;SP *0 ,,. +0

BO` +) ,,/ +0

5^` +( ,,0 +0

BOg +) ,,1 +0

?c\ +( ,-( +0

?cZ +) ,-) +0

5cU +) ,-* +0

HS^ +( ,-+ +0

DQb +) ,-, +0

C]d +( ,-- +0

8SQ +) ,-. +0

?O\ +) ,-/ +1

;SP *0 ,-0 +1

BO` +) ,-1 +1

5^` +( ,.( +1

BOg +) ,.) +1

?c\ +( ,.* +1

?cZ +) ,.+ +1

5cU +) ,., +1

HS^ +( ,.- +1

DQb +) ,.. +1

C]d +( ,./ +1

8SQ +) ,.0 +1

?O\ +) ,.1 ,(

;SP *0 ,/( ,(

BO` +) ,/) ,(

5^` +( ,/* ,(

BOg +) ,/+ ,(

?c\ +( ,/, ,(

?cZ +) ,/- ,(

5cU +) ,/. ,(

HS^ +( ,// ,(

DQb +) ,/0 ,(

C]d +( ,/1 ,(

8SQ +) ,0( ,(

?O\ +) ,0) ,)

;SP *0 ,0* ,)

BO` +) ,0+ ,)

5^` +( ,0, ,)

BOg +) ,0- ,)

?c\ +( ,0. ,)

?cZ +) ,0/ ,)

5cU +) ,00 ,)

HS^ +( ,01 ,)

DQb +) ,1( ,)

C]d +( ,1) ,)

8SQ +) ,1* ,)

?O\ +) ,1+ ,*

;SP *0 ,1, ,*

BO` +) ,1- ,*

5^` +( ,1. ,*

BOg +) ,1/ ,*

?c\ +( ,10 ,*

?cZ +) ,11 ,*

5cU +) -(( ,*

HS^ +( -() ,*

DQb +) -(* ,*

C]d +( -(+ ,*

8SQ +) -(, ,*

BP B>- BX CO D HU

TN(; TN(; TN(; TN(; TN(; TN(;

.&)+) )//- (&*() (&((0 (&((, .&.

-&,1* )-1( (&)0( (&((/ (&((, -&1

-&1+/ )/)1 (&)1- (&((0 (&((, .&,

.&(., )/-- (&)11 (&((0 (&((, .&-

.&,,0 )0./ (&*)* (&((1 (&((- /&(

.&,), )0-/ (&*)) (&((1 (&((- .&1

.&,)0 )0-0 (&*)) (&((1 (&((- .&1

-&1)- )/)* (&)1, (&((0 (&((, .&,

-&1.* )/*. (&)1. (&((0 (&((, .&,

-&-,/ ).(. (&)0* (&((/ (&((, .&(

-&0+/ ).1( (&)1* (&((0 (&((, .&+

.&)1+ )/1+ (&*(, (&((0 (&((, .&/

-&1*+ )/)1 (&)1- (&((0 (&((, .&,

-&+1/ )-.. (&)// (&((/ (&((, -&0

-&/)- ).-0 (&)00 (&((0 (&((, .&*

-&.). ).+( (&)0- (&((0 (&((, .&)

.&+/( )0,0 (&*(1 (&((1 (&((- .&1

.&*(* )0(( (&*(, (&((0 (&((, .&/

.&(10 )/.1 (&*(( (&((0 (&((, .&.

-&1-+ )/*/ (&)1. (&((0 (&((, .&,

-&//0 )./. (&)1( (&((0 (&((, .&*

-&+,/ )--) (&)/. (&((/ (&((, -&0

-&,1( )-1+ (&)0( (&((/ (&((, -&1

-&1+1 )/*+ (&)1- (&((0 (&((, .&,

-&-.. ).*( (&)0+ (&((0 (&((, .&(

-&(10 ),0, (&).0 (&((/ (&((, -&-

-&*.- )-+* (&)/+ (&((/ (&((, -&/

-&,1. ).(( (&)0) (&((/ (&((, -&1

.&*(1 )0(/ (&*(, (&((0 (&((, .&/

-&1/0 )/,( (&)1. (&((0 (&((, .&,

-&1)) )/*( (&)1, (&((0 (&((, .&,

-&.(* ).+( (&)0, (&((0 (&((, .&(

-&+)* )-,. (&)/- (&((/ (&((, -&/

-&*+, )-*+ (&)/* (&((/ (&((, -&.

-&+,1 )--/ (&)/. (&((/ (&((, -&0

-&.*. ).+/ (&)0- (&((0 (&((, .&)

-&,-- )-1) (&)/1 (&((/ (&((, -&1

-&(/) ),/1 (&)./ (&((/ (&((, -&-

-&+(- )-,/ (&)/, (&((/ (&((, -&/

-&+*0 )--, (&)/- (&((/ (&((, -&/

-&/,+ )./- (&)01 (&((0 (&((, .&*

-&./+ ).-- (&)0. (&((0 (&((, .&)

-&/,( )./, (&)01 (&((0 (&((, .&*

-&-/. ).*/ (&)0+ (&((0 (&((, .&(

-&+11 )-/- (&)// (&((/ (&((, -&0

-&(+1 ),/( (&).. (&((/ (&((, -&,

-&+++ )--- (&)/- (&((/ (&((, -&/

-&-,1 ).)1 (&)0* (&((/ (&((, .&(

-&,*+ )-0- (&)/0 (&((/ (&((, -&0

,&/0( )+1/ (&)-/ (&((. (&((+ -&*

-&)(* ),1* (&).0 (&((/ (&((, -&-

-&)0. )-). (&)/( (&((/ (&((, -&.

-&/,0 ).0( (&)01 (&((0 (&((, .&*

-&-0* ).+* (&)0+ (&((0 (&((, .&(

-&.)( ).,( (&)0, (&((0 (&((, .&(

-&,+1 )-1( (&)/1 (&((/ (&((, -&1

-&)+) )-(( (&).1 (&((/ (&((, -&-

,&/)( )+// (&)-- (&((. (&((+ -&)

,&0,. ),)/ (&)-1 (&((/ (&((+ -&*

-&*., )-+1 (&)/+ (&((/ (&((, -&/

-&(0/ ),01 (&)./ (&((/ (&((, -&-

,&.00 )+/* (&)-, (&((. (&((+ -&)

,&0,. ),)1 (&)-1 (&((/ (&((+ -&*

-&)(* ),1, (&).0 (&((/ (&((, -&-

-&-1( ).+. (&)0, (&((0 (&((, .&(

-&,(( )-0) (&)// (&((/ (&((, -&0

-&,/( ).() (&)0( (&((/ (&((, -&1

-&**1 )-+) (&)/* (&((/ (&((, -&.

-&(1, ),1) (&)./ (&((/ (&((, -&-

,&/(( )+/. (&)-, (&((. (&((+ -&)

,&/*0 )+0, (&)-- (&((. (&((+ -&)

-&**, )-*1 (&)/* (&((/ (&((, -&.

-&(*- ),// (&).- (&((/ (&((, -&,

,&,*+ )+(( (&),- (&((. (&((+ ,&0

,&/1. ),(1 (&)-0 (&((. (&((+ -&*

,&/0) ),(- (&)-/ (&((. (&((+ -&*

-&+*. )-.- (&)/- (&((/ (&((, -&/

-&(1. ),1/ (&)./ (&((/ (&((, -&-

-&).( )-). (&)/( (&((/ (&((, -&.

,&10. ),.- (&)., (&((/ (&((, -&,

,&01+ ),+0 (&).) (&((/ (&((, -&+

,&-.) )+,( (&)-( (&((. (&((+ ,&1

,&/*0 )+01 (&)-- (&((. (&((+ -&)

,&00/ ),+. (&).) (&((/ (&((, -&+
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EC5((1 % HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6 EO`b ) ^U +) ]T +*

78C59 ?PZ FIZMX @[ISPZ_ 

5dS`OUS ;Z]ea

<VUZO

" LI_Y <VUZO GMIX

?O\ +) -(- ,+

;SP *0 -(. ,+

BO` +) -(/ ,+

5^` +( -(0 ,+

BOg +) -(1 ,+

?c\ +( -)( ,+

?cZ +) -)) ,+

5cU +) -)* ,+

HS^ +( -)+ ,+

DQb +) -), ,+

C]d +( -)- ,+

8SQ +) -). ,+

?O\ +) -)/ ,,

;SP *0 -)0 ,,

BO` +) -)1 ,,

5^` +( -*( ,,

BOg +) -*) ,,

?c\ +( -** ,,

?cZ +) -*+ ,,

5cU +) -*, ,,

HS^ +( -*- ,,

DQb +) -*. ,,

C]d +( -*/ ,,

8SQ +) -*0 ,,

?O\ +) -*1 ,-

;SP *0 -+( ,-

BO` +) -+) ,-

5^` +( -+* ,-

BOg +) -++ ,-

?c\ +( -+, ,-

?cZ +) -+- ,-

5cU +) -+. ,-

HS^ +( -+/ ,-

DQb +) -+0 ,-

C]d +( -+1 ,-

8SQ +) -,( ,-

?O\ +) -,) ,.

;SP *0 -,* ,.

BO` +) -,+ ,.

5^` +( -,, ,.

BOg +) -,- ,.

?c\ +( -,. ,.

?cZ +) -,/ ,.

5cU +) -,0 ,.

HS^ +( -,1 ,.

DQb +) --( ,.

C]d +( --) ,.

8SQ +) --* ,.

?O\ +) --+ ,/

;SP *0 --, ,/

BO` +) --- ,/

5^` +( --. ,/

BOg +) --/ ,/

?c\ +( --0 ,/

?cZ +) --1 ,/

5cU +) -.( ,/

HS^ +( -.) ,/

DQb +) -.* ,/

C]d +( -.+ ,/

8SQ +) -., ,/

?O\ +) -.- ,0

;SP *0 -.. ,0

BO` +) -./ ,0

5^` +( -.0 ,0

BOg +) -.1 ,0

?c\ +( -/( ,0

?cZ +) -/) ,0

5cU +) -/* ,0

HS^ +( -/+ ,0

DQb +) -/, ,0

C]d +( -/- ,0

8SQ +) -/. ,0

?O\ +) -// ,1

;SP *0 -/0 ,1

BO` +) -/1 ,1

5^` +( -0( ,1

BOg +) -0) ,1

?c\ +( -0* ,1

?cZ +) -0+ ,1

5cU +) -0, ,1

HS^ +( -0- ,1

DQb +) -0. ,1

C]d +( -0/ ,1

8SQ +) -00 ,1

BP B>- BX CO D HU

TN(; TN(; TN(; TN(; TN(; TN(;

,&0** ),)1 (&)-0 (&((/ (&((+ -&*

,&+0+ )*1( (&),, (&((. (&((+ ,&/

,&.+- )+., (&)-* (&((. (&((+ -&(

,&.00 )+0( (&)-, (&((. (&((+ -&)

-&((/ ),/+ (&).- (&((/ (&((, -&,

-&()0 ),/. (&).- (&((/ (&((, -&,

-&(1. )-(( (&)./ (&((/ (&((, -&-

,&1)( ),,- (&).) (&((/ (&((, -&+

,&.,* )+.. (&)-+ (&((. (&((+ -&(

,&,,/ )+(1 (&),. (&((. (&((+ ,&0

,&-+. )++- (&),1 (&((. (&((+ ,&1

,&0-, ),*0 (&)-1 (&((/ (&((, -&*

,&,)+ )+(+ (&),- (&((. (&((+ ,&0

,&),( )*** (&)+. (&((. (&((+ ,&-

,&,). )+(, (&),- (&((. (&((+ ,&0

,&-*. )++. (&),1 (&((. (&((+ ,&1

,&110 ),/. (&)., (&((/ (&((, -&,

,&0,- ),+) (&)-1 (&((/ (&((+ -&*

,&0(/ ),)1 (&)-0 (&((. (&((+ -&*

,&/,* ),(( (&)-. (&((. (&((+ -&)

,&+*/ )*/0 (&),* (&((. (&((+ ,&/

,&*,+ )*-+ (&)+1 (&((. (&((+ ,&.

,&++) )*/1 (&),* (&((. (&((+ ,&/

,&.-. )+/- (&)-+ (&((. (&((+ -&(

,&-(. )++. (&),0 (&((. (&((+ ,&1

,&(1* )*)+ (&)+, (&((. (&((+ ,&,

,&+.0 )*1- (&),, (&((. (&((+ ,&/

,&*00 )*/) (&),) (&((. (&((+ ,&.

,&-/1 )+-0 (&)-( (&((. (&((+ ,&1

,&... )+0+ (&)-+ (&((. (&((+ -&(

,&/(. )+1- (&)-- (&((. (&((+ -&)

,&,+) )+), (&),. (&((. (&((+ ,&0

,&+/. )*1/ (&),, (&((. (&((+ ,&/

,&(*+ ))1+ (&)+* (&((- (&((+ ,&+

,&**( )*-) (&)+1 (&((. (&((+ ,&-

,&,/. )+*/ (&),/ (&((. (&((+ ,&0

,&*(. )*-( (&)+0 (&((. (&((+ ,&-

+&0-- )),. (&)*/ (&((- (&((+ ,&*

,&*(0 )*-) (&)+0 (&((. (&((+ ,&-

,&*-( )*.+ (&),( (&((. (&((+ ,&.

,&-+- )+,0 (&),1 (&((. (&((+ ,&1

,&-/- )+.( (&)-( (&((. (&((+ ,&1

,&-./ )+-/ (&)-( (&((. (&((+ ,&1

,&+,0 )*1* (&),+ (&((. (&((+ ,&/

,&))) )*** (&)+- (&((. (&((+ ,&,

+&1)/ ))., (&)*1 (&((- (&((+ ,&*

,&(*1 ))1/ (&)+* (&((- (&((+ ,&+

,&*.. )*.0 (&),( (&((. (&((+ ,&.

+&11- ))1+ (&)+) (&((- (&((+ ,&+

+&/*( )))) (&)** (&((- (&((+ ,&(

,&(*1 )*(+ (&)+* (&((- (&((+ ,&+

+&1.) ))0* (&)+( (&((- (&((+ ,&+

,&+,. )*1/ (&),+ (&((. (&((+ ,&/

,&*/) )*/- (&),( (&((. (&((+ ,&.

,&*+0 )*.- (&)+1 (&((. (&((+ ,&.

,&((1 ))1/ (&)+* (&((- (&((+ ,&+

,&()0 ))11 (&)+* (&((- (&((+ ,&+

+&/*1 )))+ (&)*+ (&((- (&((+ ,&(

+&//) ))*. (&)*, (&((- (&((+ ,&)

,&(/. )*)/ (&)+, (&((. (&((+ ,&,

+&10, ))1( (&)+) (&((- (&((+ ,&+

+&/+) ))), (&)*+ (&((- (&((+ ,&(

+&0-* ))-) (&)*/ (&((- (&((+ ,&*

+&10+ ))1( (&)+) (&((- (&((+ ,&+

,&*-- )*/) (&),( (&((. (&((+ ,&.

,&*,1 )*.1 (&),( (&((. (&((+ ,&.

,&*(( )*-, (&)+0 (&((. (&((+ ,&-

+&11) ))1* (&)+) (&((- (&((+ ,&+

+&01* )).* (&)*0 (&((- (&((+ ,&*

+&/). )))( (&)** (&((- (&((+ ,&(

+&0() ))+- (&)*- (&((- (&((+ ,&)

,&)./ )*,- (&)+/ (&((. (&((+ ,&-

,&()- ))11 (&)+* (&((- (&((+ ,&+

+&/*, )))* (&)** (&((- (&((+ ,&(

+&0(* ))+- (&)*- (&((- (&((+ ,&)

+&1)( )).0 (&)*0 (&((- (&((+ ,&*

,&++1 )*1. (&),+ (&((. (&((+ ,&/

,&**( )*.( (&)+1 (&((. (&((+ ,&.

,&+,0 )*10 (&),+ (&((. (&((+ ,&/

,&)+1 )*+. (&)+. (&((. (&((+ ,&-

+&1-) ))0( (&)+( (&((- (&((+ ,&+

+&/., ))*, (&)*, (&((- (&((+ ,&)

+&0+* )),, (&)*. (&((- (&((+ ,&)

,&(1( )*** (&)+, (&((. (&((+ ,&,

EC5((1N5^^S\RWf 6 EO`b ) EWb KFNGSd)&fZaf HG@ 7]\acZbW\U



EC5((1 % HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6 EO`b ) ^U +* ]T +*

78C59 ?PZ FIZMX @[ISPZ_ 

5dS`OUS ;Z]ea

<VUZO

" LI_Y <VUZO GMIX

?O\ +) -01 -(

;SP *0 -1( -(

BO` +) -1) -(

5^` +( -1* -(

BOg +) -1+ -(

?c\ +( -1, -(

?cZ +) -1- -(

5cU +) -1. -(

HS^ +( -1/ -(

DQb +) -10 -(

C]d +( -11 -(

8SQ +) .(( -(

?O\ +) .() -)

;SP *0 .(* -)

BO` +) .(+ -)

5^` +( .(, -)

BOg +) .(- -)

?c\ +( .(. -)

?cZ +) .(/ -)

5cU +) .(0 -)

HS^ +( .(1 -)

DQb +) .)( -)

C]d +( .)) -)

8SQ +) .)* -)

?O\ +) .)+ -*

;SP *0 .), -*

BO` +) .)- -*

5^` +( .). -*

BOg +) .)/ -*

?c\ +( .)0 -*

?cZ +) .)1 -*

5cU +) .*( -*

HS^ +( .*) -*

DQb +) .** -*

C]d +( .*+ -*

8SQ +) .*, -*

?O\ +) .*- -+

;SP *0 .*. -+

BO` +) .*/ -+

5^` +( .*0 -+

BOg +) .*1 -+

?c\ +( .+( -+

?cZ +) .+) -+

5cU +) .+* -+

HS^ +( .++ -+

DQb +) .+, -+

C]d +( .+- -+

8SQ +) .+. -+

?O\ +) .+/ -,

;SP *0 .+0 -,

BO` +) .+1 -,

5^` +( .,( -,

BOg +) .,) -,

?c\ +( .,* -,

?cZ +) .,+ -,

5cU +) .,, -,

HS^ +( .,- -,

DQb +) .,. -,

C]d +( .,/ -,

8SQ +) .,0 -,

?O\ +) .,1 --

;SP *0 .-( --

BO` +) .-) --

5^` +( .-* --

BOg +) .-+ --

?c\ +( .-, --

?cZ +) .-- --

5cU +) .-. --

HS^ +( .-/ --

DQb +) .-0 --

C]d +( .-1 --

8SQ +) ..( --

?O\ +) ..) -.

;SP *0 ..* -.

BO` +) ..+ -.

5^` +( .., -.

BOg +) ..- -.

?c\ +( ... -.

?cZ +) ../ -.

5cU +) ..0 -.

HS^ +( ..1 -.

DQb +) ./( -.

C]d +( ./) -.

8SQ +) ./* -.

BP B>- BX CO D HU

TN(; TN(; TN(; TN(; TN(; TN(;

+&1.( ))0+ (&)+( (&((- (&((+ ,&+

+&/,. )))1 (&)*+ (&((- (&((+ ,&(

+&//* ))*/ (&)*, (&((- (&((+ ,&)

,&(*, )*(* (&)+* (&((- (&((+ ,&+

,&+)0 )*1( (&),* (&((. (&((+ ,&/

,&*+1 )*.. (&)+1 (&((. (&((+ ,&.

,&**1 )*.+ (&)+1 (&((. (&((+ ,&.

,&(/1 )*)0 (&)+, (&((. (&((+ ,&,

,&(+, )*(- (&)++ (&((- (&((+ ,&,

+&.1. ))(, (&)*) (&((- (&((+ ,&(

+&/)* ))(1 (&)** (&((- (&((+ ,&(

,&(,/ )*(1 (&)++ (&((- (&((+ ,&,

,&(), ))11 (&)+* (&((- (&((+ ,&+

+&/(+ ))(. (&)** (&((- (&((+ ,&(

+&0)/ )),( (&)*- (&((- (&((+ ,&)

+&1,) ))// (&)+( (&((- (&((+ ,&+

,&,/) )++- (&),/ (&((. (&((+ ,&0

,&*+, )*.- (&)+1 (&((. (&((+ ,&.

,&*,* )*./ (&)+1 (&((. (&((+ ,&.

,&(.( )*)* (&)++ (&((- (&((+ ,&,

+&00( ))-1 (&)*/ (&((- (&((+ ,&*

+&.+0 )(0/ (&)*( (&((- (&((+ +&1

+&/1+ ))++ (&)*- (&((- (&((+ ,&)

+&1/+ ))0/ (&)+) (&((- (&((+ ,&+

,&()- ))11 (&)+* (&((- (&((+ ,&+

+&../ )(1- (&)*( (&((- (&((+ ,&(

+&1(( )).- (&)*0 (&((- (&((+ ,&*

+&1., ))0, (&)+( (&((- (&((+ ,&+

,&*+. )*.- (&)+1 (&((. (&((+ ,&.

,&)/, )*,/ (&)+/ (&((. (&((+ ,&-

,&)0- )*-( (&)+0 (&((. (&((+ ,&-

,&(.0 )*)- (&)+, (&((- (&((+ ,&,

+&1+- ))/- (&)*1 (&((- (&((+ ,&*

+&01. ))., (&)*0 (&((- (&((+ ,&*

+&.0, ))(( (&)*) (&((- (&((+ ,&(

,&()( ))10 (&)+* (&((- (&((+ ,&+

,&(1- )**+ (&)+- (&((. (&((+ ,&,

+&/(* ))(. (&)** (&((- (&((+ ,&(

+&/.+ ))*, (&)*, (&((- (&((+ ,&)

+&1+- ))/- (&)*1 (&((- (&((+ ,&*

,&+,( )*1. (&),+ (&((. (&((+ ,&/

,&**) )*.) (&)+1 (&((. (&((+ ,&.

,&*), )*-1 (&)+0 (&((. (&((+ ,&-

+&110 ))1, (&)+) (&((- (&((+ ,&+

+&1/+ ))0/ (&)+) (&((- (&((+ ,&+

+&.,* )(00 (&)*( (&((- (&((+ +&1

+&/)* ))(1 (&)** (&((- (&((+ ,&(

,&)0+ )*,1 (&)+/ (&((. (&((+ ,&-

,&(,+ )*(/ (&)++ (&((- (&((+ ,&,

+&..- )(1- (&)*( (&((- (&((+ ,&(

+&/*( )))) (&)** (&((- (&((+ ,&(

+&0+- )),- (&)*. (&((- (&((+ ,&)

,&*.* )*/+ (&),( (&((. (&((+ ,&.

,&)-, )*,) (&)+/ (&((. (&((+ ,&-

,&*+- )*.- (&)+1 (&((. (&((+ ,&.

,&(-( )*)( (&)++ (&((- (&((+ ,&,

+&1+, ))/- (&)*1 (&((- (&((+ ,&*

+&/(- ))(/ (&)** (&((- (&((+ ,&(

+&/** )))* (&)** (&((- (&((+ ,&(

,&(,. )*(1 (&)++ (&((- (&((+ ,&,

+&11( ))1* (&)+) (&((- (&((+ ,&+

+&.)1 )(0) (&))1 (&((- (&((+ +&1

+&0.) ))-+ (&)*/ (&((- (&((+ ,&*

+&0-1 ))-* (&)*/ (&((- (&((+ ,&*

,&*1( )*0) (&),) (&((. (&((+ ,&.

,&)1/ )*-, (&)+0 (&((. (&((+ ,&-

,&*+( )*.+ (&)+1 (&((. (&((+ ,&.

+&1.0 ))0- (&)+( (&((- (&((+ ,&+

+&11* ))1* (&)+) (&((- (&((+ ,&+

+&.-. )(1* (&)*( (&((- (&((+ +&1

+&/)* ))(1 (&)** (&((- (&((+ ,&(

,&()0 )*(( (&)+* (&((- (&((+ ,&+

,&(++ )*(- (&)++ (&((- (&((+ ,&+

+&.+( )(0, (&))1 (&((- (&((+ +&1

+&1(, )).. (&)*0 (&((- (&((+ ,&*

+&1.0 ))0- (&)+( (&((- (&((+ ,&+

,&*1. )*0+ (&),) (&((. (&((+ ,&.

,&*+, )*.- (&)+1 (&((. (&((+ ,&.

,&*,( )*.. (&)+1 (&((. (&((+ ,&.

,&))0 )*+( (&)+- (&((. (&((+ ,&,

+&1++ ))/- (&)*1 (&((- (&((+ ,&*

+&/)- ))(1 (&)** (&((- (&((+ ,&(

+&0.) ))-+ (&)*/ (&((- (&((+ ,&*

,&*). )*-1 (&)+1 (&((. (&((+ ,&-

EC5((1N5^^S\RWf 6 EO`b ) EWb KFNGSd)&fZaf HG@ 7]\acZbW\U
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EC5((1 HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6* % ^U ) ]T **

?PZ FIZMX CXMIZTMUZ

<MIU 6SV]Y

EVS[TM

4VYM 3VUY[TWZPVU 4VYM 3VUY[TWZPVU 4X_ FC +)# YVSPLY

T,(TVUZO N(T, ZVUUM(TVUZO N(T, ZVUUM(TVUZO ZVUUM(TVUZO T,(TVUZO

) )$(0)$(+* )(, ))* )+/ ),0 ).. /*.

* )$()/$.00 10 11 )*1 )+) )-, ./-

+ )$)/0$,.- 1+ ))( )*+ ),- )/. //*

, )$(/+$.)( 10 )(- )+( )+1 ).+ /).

- )$(-($)-. )(* )(0 )+- ),* ).* /)*

. )$(-,$01( 10 )(+ )*1 )+. ).) /(/

/ )$)1($101 01 )(. ))0 ),) )// //0

0 )$)1/$-1* 00 )(. ))/ ),( )/0 /0)

1 )$*),$+)( 0, )(* ))) )+- )/0 /0)

)( )$+1-$-*/ /. )(. )(( ),( )11 0/+

)) )$*/,$/.( 0( )(* )(- )+, )0- 0)(

)* )$*-/$1,1 0+ )(, )(1 )+0 )0- 0(1

)+ )$*.0$-0* ).0 *), *** *0* *,) )$(-1

), )$*,/$1.( )-, )1* *(, *-, **1 )$((,

)- )$*0.$(.. ).+ *(1 *)- */. *,+ )$(./

). )$*(+$*)( ).- )11 *)0 *.+ *+) )$()+

)/ )$)*($)-, )/0 )11 *+- *., **. 101

)0 )$)1*$))( ).* )1+ *), *-- *+( )$((0

)1 )$)..$+/- ).. )1, *)1 *-. *+) )$())

*( )$+*($(,* ),1 )1. )1/ *-1 *,/ )$(0+

*) )$*.+$0,( ),1 )00 )1/ *,1 *+0 )$(,*

** )$,*0$-)) )+0 )1/ )0* *.( *-1 )$)+,

*+ )$*11$(+( ),, )00 )1) *,0 *,) )$(-0

*, )$*/1$,.+ ),1 )1) )1/ *-+ *,+ )$(.,

*- )$*-*$101 *)/ */) *0. +-1 *00 )$*.-

*. )$*-($/(, )10 *,0 *.* +*0 */+ )$)10

*/ )$+))$*.1 *(/ */) */+ +-0 *1- )$*1*

*0 )$).-$+0( *** *-1 *1+ +,* */, )$*(*

*1 )$).)$..+ **1 *.. +(+ +-) */1 )$***

+( )$)--$1+( **, *-1 *1. +,* */+ )$)1/

+) )$+,.$-,/ *(, */, *.1 +.+ *10 )$+(1

+* )$+*.$)0( *(. */, */+ +.* *1. )$*11

++ )$+0)$),( )1, *.0 *-/ +-, *1/ )$+(+

+, )$-*($+++ )0, *0( *,+ +/( +)/ )$+1(

+- )$*))$,.( *)- *.) *0- +,- */1 )$**,

+. )$*+/$(*, *)/ *.1 *0/ +-- *0/ )$*-/

+/ )$)1+$(.. */1 +++ +.1 ,,( +-+ )$-,0

+0 )$*(-$100 *-. +(0 ++0 ,(/ +(* )$+**

+1 )$+/+$.)( *-( +,+ ++( ,-+ ++0 )$,0*

,( )$*/+$.*( *-0 +*1 +,) ,+- +*) )$,(0

,) )$*)+$.-( */- ++, +., ,,) +** )$,)*

,* )$)0-$1.( */+ +*+ +.( ,*/ +)* )$+./

,+ )$).0$0-- *0+ ++( +/+ ,+. +01 )$/(0

,, )$+),$,(( *-. ++. ++0 ,,, ++* )$,-,

,- )$*1($.(( *-+ +*. ++, ,+) +*+ )$,).

,. )$,*)$-+. *,( +,) +)/ ,-) +,+ )$-(,

,/ )$+0-$/.( *+/ +*1 +), ,+- +++ )$,.)

,0 )$*00$*10 *-0 +++ +,) ,,( +*1 )$,,*

,1 )$*/,$0,, +)+ +10 ,)+ -*. /0+ +$,+*

-( )$+,1$(,( */. +/* +., ,1* ,)( )$/1.

-) )$+0/$.-+ *1+ ,(. +0/ -+/ .)+ *$.0/

-* )$)/+$(+( +*. +0* ,+) -(- 0,1 +$/**

-+ )$*-+$/++ +)/ +10 ,)1 -*. 0)- +$-/)

-, )$*)1$,)( +). +0. ,)0 -)( //1 +$,).

-- )$*.)$1,0 +). +10 ,)/ -*. 0(* +$-)/

-. )$+/($)+0 *1. ,(- +1) -+- .+1 *$0(+

-/ )$+-1$+1( *1( +1, +0+ -*) -.0 *$,1*

-0 )$,-*$+)1 *0* ,)( +/+ -,) -). *$*.(

-1 )$+./$).( *00 +1, +0) -*) --/ *$,,(

.( )$+*($+-* +(+ ,(( ,() -*1 /), +$)+*

.) )$,(*$,/) +-/ -() ,/* ..* )$*0( -$.),

.* )$*/)$/(, +-- ,-) ,.1 -1. )$),1 -$(+0

.+ )$,).$+*0 +-* ,11 ,.. ..( )$*.( -$-*+

., )$*(*$,.( +01 ,.0 -)- .)1 )$,/* .$,--

.- )$*)+$0(- +1. ,0( -*+ .+- )$-.- .$0.(

.. )$*,0$.(( +// ,/) ,10 .** )$,(+ .$)-)

@[PKR ;PTM 7_LXIZML ;PTM BS[LNM WXVL[KZPVU

<VUZO
3I> 4MTIUL 3I$>7%+ 4MTIUL6SV]

EC5((1N5^^S\RWf 6 EO`b * EWb KFNAW[SN8S[O\RGSd)&fZaf HG@ 7]\acZbW\U



EC5((1 HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6* % ^U * ]T **

?PZ FIZMX CXMIZTMUZ

<MIU 6SV]Y

EVS[TM

4VYM 3VUY[TWZPVU 4VYM 3VUY[TWZPVU 4X_ FC +)# YVSPLY

T,(TVUZO N(T, ZVUUM(TVUZO N(T, ZVUUM(TVUZO ZVUUM(TVUZO T,(TVUZO

@[PKR ;PTM 7_LXIZML ;PTM BS[LNM WXVL[KZPVU

<VUZO
3I> 4MTIUL 3I$>7%+ 4MTIUL6SV]

./ )$+).$,)- +/) ,00 ,1( .,- )$,)( .$)0+

.0 )$,,($.() +,- ,1/ ,-. .-. )$**+ -$+.+

.1 )$+01$(+( +,. ,0) ,-/ .+- )$)1) -$**+

/( )$-1+$(*0 +)0 -(. ,*( ..1 11, ,$+-.

/) )$+1($,/( +,- ,0( ,-. .+, )$)01 -$*),

/* )$+10$*-- +-* ,1* ,.- .-) )$*0/ -$.,*

/+ )$01)$(1+ +-) .., ,., 0/0 )$+0- .$(/+

/, )$.*-$+,, +.. -1- ,0, /0/ )$+/. .$(+*

/- )$/0/$)0) +.0 .-/ ,0. 0.0 )$-,* .$/-1

/. )$.+*$)0( +0- .*1 -(1 0+) )$.+0 /$)0,

// )$/-($/0/ +/, .-, ,1, 0., )$-1. .$111

/0 )$/,($)0( +.- .+. ,0+ 0,( )$,/. .$,/)

/1 )$/1*$-/- +.. .-. ,0+ 0.. )$-++ .$/*+

0( )$./0$--/ +0- .,/ -(1 0-- )$/(- /$,/.

0) )$1,1$)(( ++) .,. ,+0 0-+ )$).) -$(1)

0* )$1),$+)* +,- ..( ,-. 0/+ )$+-( -$1*(

0+ *$((*$)/( +*+ .,/ ,*/ 0-- )$(0) ,$/,)

0, )$1)-$.), +,, .-1 ,-, 0/) )$+,0 -$1))

0- )$//)$(.) ,., 0** .)+ )$(0. *$-.) ))$*+)

0. )$.*.$(). ,-0 /,- .(. 10- *$*/, 1$1/(

0/ )$1*/$+1, ,++ 0+- -/+ )$)(, *$+*. )($)11

00 )$.+0$(.( ,0* /01 .+/ )$(,+ *$-1+ ))$+.1

01 )$,1*$,++ -++ /1- /(, )$(-( *$10) )+$(/(

1( )$.0+$(+( ,/) /1+ .*+ )$(,0 *$-*- ))$(/*

1) )$0)0$,*1 ,-, 0*- .(( )$(1) *$,1( )($1)0

1* )$1*1$1+. ,+* 0++ -/) )$)() *$+** )($)0*

1+ )$1)($,(( ,*+ 0(1 -.( )$(.1 *$)0+ 1$-/)

1, *$(,1$(+0 ,)( 0,( -,* )$))( *$),+ 1$+1.

1- )$1(.$0+( ,*+ 0(/ --1 )$(.. *$)00 1$-1-

1. )$///$/*. ,-1 0). .(/ )$(/1 *$--) ))$)0/

1/ *$()+$1// ,1) 100 .,0 )$+(. +$)(, )+$.)(

10 )$1+0$)00 ,.. 1(+ .). )$)1+ *$.*, ))$-(/

11 )$0),$/,( -+- 1/) /(/ )$*0+ +$,(, ),$1*.

)(( )$..*$..( --1 1+( /+1 )$**1 +$,+- )-$(.*

)() )$/-)$-(( --( 1.+ /*/ )$*/+ +$,11 )-$+,+

)(* )$.-($((( -.) 1*. /,* )$**, +$,-, )-$),-

)(+ )$/,*$0*( --) 1.) /*0 )$*.1 +$-)* )-$,()

)(, )$00*$0/0 -)/ 1/, .0+ )$*0/ +$+(* ),$,/.

)(- )$00+$,+( -(+ 1,/ ..- )$*-* +$)(+ )+$.(,

)(. *$))-$/0) ,.1 11+ .*( )$+)* *$1-) )*$1+0

)(/ )$00)$,*( -(+ 1,. .., )$*-( +$)(. )+$.)0

)(0 )$1(0$.(0 -)( 1/+ ./, )$*0. +$*.+ ),$+(.

)(1 )$0/($)(. --/ )$(,* /+. )$+// +$/,1 ).$,+.

))( )$0+.$,(0 -*) 1-/ .01 )$*.- +$)., )+$0/,

))) )$1*1$-1- -,, )$(-( /)1 )$+00 +$.-1 ).$(,,

))* )$/)0$,1( -0* )$(() //( )$+*+ +$/.- ).$-(1

))+ )$.1,$,.( .(- )$(*- /11 )$+-, ,$()+ )/$-1.

)), )$.,)$-,( .(, 11* /10 )$+)( +$00) )/$()/

))- )$0+)$()- -.0 )$(,( /-( )$+/, +$0(0 ).$.1-

)). )$1-,$--( -+0 )$(-* /)) )$+1( +$.** )-$0/1

))/ )$1/)$,0( -*( )$(*, .0/ )$+-, +$+0, ),$0+1

))0 )$11)$0)* -*1 )$(-+ .11 )$+1* +$-.- )-$.++

))1 )$1--$/+( -** )$(*) .1( )$+,1 +$,(0 ),$1,+

)*( )$1-($+1. -+/ )$(,/ /(1 )$+0, +$.*0 )-$1(.

)*) )$0)+$+/. .*- )$)+, 0*. )$,10 ,$-(0 )1$/.,

)** )$0+/$--. -/( )$(,/ /-+ )$+0+ +$//) ).$-++

)*+ *$(/,$++, -.( )$).+ /,) )$-+. ,$))- )0$(,)

)*, )$0*+$+,( .(. )$)(- 0() )$,.) ,$*-1 )0$./-

)*- )$0..$)+0 .)( )$)+1 0(/ )$-(- ,$,*0 )1$,).

)*. )$/,/$-.( .*. )$(1, 0*/ )$,,. ,$+/+ )1$)/-

)*/ )$00,$01+ .(, )$)+1 /10 )$-(- ,$,(( )1$*1*

)*0 )$11-$0,* -/. )$)-( /.) )$-*( ,$*++ )0$-.(

)*1 *$)(.$/0( -+. )$)+( /(0 )$,1+ +$0+* ).$0(+

)+( *$)0($+0- -+- )$)./ /(/ )$-,* +$1-- )/$+,)

)+) )$1*-$(,( -/. )$))( /.* )$,.. ,$)(. )0$((+

)+* )$1)($1., -1- )$)+/ /0. )$-(* ,$+.) )1$)*(
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EC5((1 HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6* % ^U + ]T **

?PZ FIZMX CXMIZTMUZ

<MIU 6SV]Y

EVS[TM

4VYM 3VUY[TWZPVU 4VYM 3VUY[TWZPVU 4X_ FC +)# YVSPLY

T,(TVUZO N(T, ZVUUM(TVUZO N(T, ZVUUM(TVUZO ZVUUM(TVUZO T,(TVUZO

@[PKR ;PTM 7_LXIZML ;PTM BS[LNM WXVL[KZPVU

<VUZO
3I> 4MTIUL 3I$>7%+ 4MTIUL6SV]

)++ *$)-($,+1 .** )$++0 0** )$/.1 -$).- **$.,.

)+, *$()*$.,( .(, )$*). /10 )$.(. ,$--1 )1$11(

)+- )$11*$)0, ..) )$+)0 0/, )$/,) -$,(+ *+$.1(

)+. )$0*($1/( .1* )$*.( 1)- )$..- -$+1( *+$.+*

)+/ )$/+0$0-* /+. )$*/1 1/* )$.1) -$/0- *-$+.+

)+0 )$0)0$(1( .1* )$*-/ 1), )$..* -$+1, *+$.-)

)+1 )$0+($/(- /(- )$*1) 1+* )$/(. -$.,. *,$/-.

),( *$(*/$0+, .,1 )$+)/ 0-0 )$/,( -$+,1 *+$,--

),) )$1.-$.1( .,0 )$*/, 0-. )$.0+ -$)/* **$.//

),* )$01/$1)+ .0+ )$*1. 1(* )$/)+ -$-,- *,$+)+

),+ *$))-$-/( .(0 )$*0/ 0(, )$/(( ,$1,. *)$.0/

),, )$1)1$,*/ ./, )$*1- 01) )$/)) -$-)+ *,$)/)

),- )$10.$()- /(1 )$,(0 1+/ )$0.) .$(-) *.$-+*

),. )$0*0$(., .11 )$*/0 1*+ )$.00 -$,), *+$/+0

),/ )$1*($),( /*1 )$,(( 1.+ )$0,1 .$)-( *.$1./

),0 )$.0.$.+( /0/ )$+*/ )$(,( )$/-, .$*)( */$*+(

),1 )$0.,$,(* /,. )$+1) 10. )$0+0 .$*+, */$++-

)-( )$/-($//( /., )$++/ )$((1 )$/./ .$)), *.$0(.

)-) )$0,+$)+. /-* )$+0/ 11, )$0+* .$*.. */$,/-

)-* *$(0($+)/ .0+ )$,*( 1(* )$0/. -$1(1 *-$1(1

)-+ *$(+*$*1( .// )$+/- 01, )$0)0 -$.1( *,$1,0

)-, *$)1,$),1 .-+ )$,+* 0.* )$01* -$/+0 *-$)-0

)-- *$)*,$,0( .-* )$+0- 0.) )$0+( -$--) *,$++1

)-. )$0-/$/11 /,, )$+0+ 10+ )$0*/ .$*,, */$+/0

)-/ )$1/)$.(( /+0 )$,-- 1/- )$1** .$,(/ *0$(1)

)-0 *$()($-1. ../ )$+,) 00) )$//* -$,,) *+$0-.

)-1 *$(,.$0+/ /)- )$,.+ 1,, )$1++ .$*1, */$-1-

).( )$0.+$++( /-) )$+11 11* )$0,1 .$*./ */$,0(

).) )$0*1$--0 /0* )$,+( )$(++ )$01( .$.*) *1$(*1

).* )$0(*$--( //) )$+1( )$()1 )$0+. .$+-1 */$00)

).+ *$(+($*-* /*( )$,.) 1-) )$1+) .$+)0 */$/(,

)., *$)(1$*,( .01 )$,-+ 1)( )$1*( .$*(( */$)0+

).- *$)0/$+.( .-* )$,*/ 0.* )$00. -$//1 *-$+,)

).. *$**+$(,) ..* )$,/) 0/, )$1,+ .$(*0 *.$,+)

)./ *$*)-$,)( .,* )$,** 0,0 )$0/1 -$/+/ *-$)-.

).0 *$(*,$.,) /(1 )$,+- 1+. )$01. .$+*/ */$/,)

).1 *$)+.$./- /)1 )$-+. 1-( *$(+( .$-.- *0$/0,

)/( *$(+($*-* .1( )$,() 1)* )$0-) -$//0 *-$++.

)/) *$)*+$1(+ /*) )$-+* 1-+ *$(*, .$-0, *0$0.0

)/* )$1.,$00( /,0 )$,.1 100 )$1,) .$-(0 *0$-+-

)/+ )$1-)$.10 //) )$-(, )$()0 )$100 .$0,+ +($((-

)/, *$(*($(0( /+) )$,/. 1.. )$1-) .$,*- *0$)/(

)/- *$((+$/,/ /-, )$-)) 11/ )$11/ .$/.- *1$..*

)/. *$(+-$(00 /+* )$,1( 1.0 )$1.1 .$/)0 *1$,--

)// *$*+0$)0( ..* )$,0* 0/- )$1-1 .$(1. *.$/+(

)/0 *$,1-$/,0 .*+ )$--- 0*+ *$(-- .$(*, *.$,),

)/1 *$)(.$)0( .1- )$,.+ 1)0 )$1+, .$*1- */$.(*

)0( *$()1$)*+ /+, )$,0* 1/( )$1-0 .$/,* *1$-.(

)0) *$+,+$(,* /)- )$./. 1,- *$*), /$(.+ +($1./

)0* *$)+)$01* /)* )$-)0 1,) *$((. .$+-. */$0./

)0+ *$*(.$/(, /-) )$.-. 11* *$)01 /$*.0 +)$0./

)0, )$1+.$-.( 0)( )$-.0 )$(/( *$(/* /$+++ +*$)-*

)0- )$1--$+*- 0*, )$.)) )$(01 *$)*1 /$.,. ++$-*.

)0. )$0-1$,+( 0+- )$--+ )$)(, *$(-* /$,,1 +*$..*

)0/ *$)*($--- //, )$.,) )$(*+ *$).1 /$+10 +*$,+.

)00 *$)*,$+(. //* )$.,) )$(*) *$).0 /$+1* +*$,))

)01 *$(-)$./( //+ )$-0/ )$(** *$(1/ /$).( +)$+1*

)1( *$+,.$),* /), )$./- 1,+ *$*)+ /$(-0 +($1,.

)1) *$(,($+(( //. )$-0+ )$(*- *$(1* /$)// +)$,./

)1* *$*,+$,/( /+1 )$.-/ 1/. *$)1( /$*)+ +)$.*,

)1+ *$(++$*-1 0*/ )$.0) )$(1+ *$*** /$1-- +,$00(

)1, )$1.($)1. /0. )$-,( )$(+0 *$(+. .$111 +($.00

)1- )$110$-+1 0+0 )$./, )$)(/ *$*)* 0$((/ +-$)(1

)1. *$(1)$-,( /01 )$.-) )$(,+ *$)0) /$-)* +*$1+/

)1/ )$0/*$++0 00) )$.,1 )$)., *$)/1 0$)1/ +-$1,*

)10 )$/+/$((( 1(0 )$-// )$*(( *$(0, 0$(,. +-$*/0
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EC5((1 HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6* % ^U , ]T **

?PZ FIZMX CXMIZTMUZ

<MIU 6SV]Y

EVS[TM

4VYM 3VUY[TWZPVU 4VYM 3VUY[TWZPVU 4X_ FC +)# YVSPLY

T,(TVUZO N(T, ZVUUM(TVUZO N(T, ZVUUM(TVUZO ZVUUM(TVUZO T,(TVUZO

@[PKR ;PTM 7_LXIZML ;PTM BS[LNM WXVL[KZPVU

<VUZO
3I> 4MTIUL 3I$>7%+ 4MTIUL6SV]

)11 *$(/($10. 0)- )$.00 )$(// *$*+( /$010 +,$.+)

*(( *$(/-$0-+ 0)+ )$.01 )$(/- *$*+) /$01) +,$-11

*() *$(0-$+(( /1( )$.,0 )$(,, *$)// /$-*) +*$1/0

*(* *$*11$))- /-) )$/*. 11* *$*0) /$--- ++$)*-

*(+ *$),*$,0( //+ )$.-- )$(*) *$)0/ /$,+- +*$.()

*(, )$11+$0*/ 0+. )$..0 )$)(- *$*(, 0$(), +-$),(

*(- +$)))$((- -1) )$0+0 /0) *$,*1 .$,.- *0$+,0

*(. +$,-.$/.0 ,1/ )$/)0 .-/ *$*/( ,$0.. *)$++-

*(/ +$*01$.-0 -.- )$0.( /,/ *$,-/ .$)1. */$).1

*(0 +$((*$.,( -1, )$/0+ /0- *$+-. .$*.1 */$,0/

*(1 +$),/$1*. -0/ )$0,/ //- *$,,) .$,)( *0$)(,

*)( +$)*($11( -/- )$/1, /.( *$+/) .$(1) *.$/(-

*)) +$+0*$+)/ --* )$0.0 /+( *$,.1 .$(-/ *.$--/

*)* +$11,$)++ ,/1 )$1), .++ *$-*1 -$)+. **$-)0

*)+ +$-*0$(+( -)/ )$0*, .0+ *$,)( -$,/0 *,$()0

*), +$/(/$**0 -)( )$01) ./, *$,10 -$-.0 *,$,)*

*)- +$.*0$0.( -(- )$0+* ../ *$,*) -$+*. *+$+-*

*). +$+1*$/1- -,1 )$0., /*. *$,., .$(,) *.$,00

*)/ +$,0/$,(/ --( )$1*( /*/ *$-+/ .$)+/ *.$1(/

*)0 *$10-$(*, -/. )$/)1 /.) *$*/* -$/1) *-$+1*

*)1 +$.1*$0)+ -*, )$1+- .1* *$--/ -$0*/ *-$--)

**( +$*0/$()( -.* )$0,1 /,+ *$,,+ .$(/) *.$.)1

**) +$,(0$,)1 -.) )$1)) /,) *$-*- .$*-. */$,*1

*** +$)0($)*( -/0 )$0+0 /., *$,*1 .$*+* */$+*-

**+ +$*/)$/,( -0( )$010 /.. *$-(0 .$,.) *0$++)

**, +$*/-$))1 -/1 )$01/ /.- *$-(. .$,-. *0$+(1

**- +$/-.$*,( -(* )$00- ..+ *$,1( -$+.- *+$-**

**. +$1(/$.)* ,11 )$1,1 .-1 *$-/. -$-(, *,$)++

**/ +$/(.$(*( -(/ )$00) ./) *$,0- -$,,( *+$0-+

**0 +$+,($-1) -.1 )$1(* /-+ *$-), .$+-0 */$0/.

**1 +$.+($(.1 -+1 )$1-. /)* *$-0, .$(1. *.$/*0

*+( +$,,*$)-* -)/ )$//1 .0+ *$+-) -$*.( *+$(.*

*+) +$//.$0-, -*) )$1./ .00 *$.(( -$0/- *-$/-0

*+* +$+.0$1/( --0 )$00( /+/ *$,0, .$)). *.$0).

*++ +$)1*$0,- .(( )$1)- /1+ *$-+) .$/-, *1$.),

*+, +$))0$+0( -1- )$0-. /0. *$,-* .$,1+ *0$,/(

*+- +$,-*$(./ -.* )$1+1 /,* *$-.+ .$+., */$1(+

*+. +$.(+$0,+ -,* )$1-* /). *$-0( .$)+- *.$1()

*+/ +$*+.$,(( -// )$0./ /.* *$,./ .$+). */$.1)

*+0 ,$(*)$..) ,1+ )$10* .-) *$.*( -$-(. *,$),*

*+1 +$0+.$,(( ,11 )$1), .-1 *$-+( -$,)* *+$/+(

*,( +$-,.$-*, -,1 )$1,- /*- *$-/) .$*** */$*/1

*,) +$.+)$,., --+ *$((0 /+) *$.-+ .$,(* *0$(.1

*,* +$(.($*00 -0. )$/1, //- *$+/) .$))+ *.$0(,

*,+ +$+--$110 -1) )$10+ /0) *$.*) .$0)/ *1$000

*,, +$,0,$+-( --/ )$1,) /+. *$-.- .$*,( */$+.*

*,- *$10+$-1- .-) )$1,, 0.) *$-.1 /$+// +*$+,.

*,. +$*-*$)-( -1( )$1*( /0( *$-+/ .$-1( *0$01-

*,/ +$*.)$*+) .(- )$1/, 0(( *$.(0 .$1-1 +($-),

*,0 +$.01$-01 -,. *$()+ /*) *$..( .$+), */$.0.

*,1 +$/)*$.0( -*/ )$1-0 .1/ *$-0/ -$01/ *-$0-,

*-( +$0+($()1 -*0 *$(*+ .10 *$./+ .$)(+ *.$/-1

*-) +$.+)$(*( -+/ )$1-( /)( *$-// .$(*( *.$+1,

*-* +$*0*$.0+ .() )$1/* /1, *$.(. .$1*/ +($+/*

*-+ +$*+($+-- .+. *$(-+ 0,( *$/)+ /$-,( ++$(-1

*-, +$,1.$/-* -,. )$1(1 /*) *$-*+ -$1+0 *.$(+0

*-- +$1*)$+,- -,( *$))0 /), *$/10 .$,11 *0$,10

*-. +$(.*$,1( .,/ )$10) 0-- *$.)/ /$+1* +*$,)+

*-/ +$)*($*)* .-, *$(,) 0., *$.1/ /$/(. ++$/0/

*-0 +$,..$,,( -0+ *$(*) //( *$./) .$/0, *1$/,.

*-1 +$-1/$+., -0) *$(1( /.0 *$/.) .$10/ +($.+/

*.( +$*/-$*)* .*0 *$(-/ 0+( *$/)1 /$,/* +*$/.+

*.) +$1,,$0-( -** *$(-1 .1( *$/*) .$(., *.$-00

*.* ,$-+/$0/+ ,/. *$)-1 .*1 *$0-+ -$-/) *,$,*0

*.+ +$-)($-,( -/. *$(*+ /.* *$./, .$/)0 *1$,--

*., +$+10$,.0 .(1 *$(/( 0(- *$/+- /$*0/ +)$1-(
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EC5((1 HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6* % ^U - ]T **

?PZ FIZMX CXMIZTMUZ

<MIU 6SV]Y

EVS[TM

4VYM 3VUY[TWZPVU 4VYM 3VUY[TWZPVU 4X_ FC +)# YVSPLY

T,(TVUZO N(T, ZVUUM(TVUZO N(T, ZVUUM(TVUZO ZVUUM(TVUZO T,(TVUZO

@[PKR ;PTM 7_LXIZML ;PTM BS[LNM WXVL[KZPVU

<VUZO
3I> 4MTIUL 3I$>7%+ 4MTIUL6SV]

*.- +$*(1$*)+ ... *$)+0 00) *$0*. 0$(,) +-$*--

*.. +$-+0$,/* -., )$11- /,- *$.+. .$*11 */$.*(

*./ +$-,($0-) .), *$)/- 0)* *$0/, /$-,) ++$(..

*.0 +$*,1$,*( .,* *$(0/ 0,1 *$/-/ /$-.- ++$).1

*.1 +$*/1$+(, .-- *$),/ 0.- *$0+/ /$1+- +,$/1+

*/( +$)0,$+-( .-+ *$(/0 0.* *$/,. /$..+ ++$-11

*/) +$*+)$1./ ..) *$)+/ 0/, *$0*+ 0$((. +-$)(-

*/* +$/+*$.)/ -0. *$)0/ //, *$01( /$*-+ +)$0((

*/+ +$-*-$,-( -10 *$)(0 /1( *$/0. /$),1 +)$+,/

*/, +$0(,$/-, -/. *$)1+ /.) *$01/ /$),, +)$+*,

*/- +$-+.$1/( -1. *$)(1 /00 *$/0/ /$)+* +)$*/)

*/. +$(+/$0), .1- *$))) 1)0 *$/1( 0$*11 +.$+0/

*// +$.-+$-+. .(( *$)1+ /1+ *$010 /$,,1 +*$..+

*/0 +$,/+$,-. -/- )$11. /-1 *$.+/ .$,./ *0$+-/

*/1 +$-,)$-++ .)- *$)/1 0)+ *$0/1 /$.)0 ++$,(*

*0( +$*,.$(1( .,+ *$(0/ 0-( *$/-0 /$.,- ++$-*)

*0) *$0),$*/+ /,* *$(0/ 10( *$/-0 0$/)+ +0$*(+

*0* +$(,)$(,( ./0 *$(.* 01. *$/*- /$1-, +,$0/-

*0+ +$-+1$-)0 .), *$)/, 0)* *$0/+ /$.*) ++$,)-

*0, +$1.-$/+/ --0 *$*)* /+/ *$1*+ .$1/1 +($.(*

*0- +$++($((( .*0 *$(1* 0+( *$/.- /$-)1 +*$1./

*0. +$//,$+)* -0) *$)1, /.0 *$011 /$*.0 +)$0.-

*0/ +$.00$+*( -/- *$)** /.( *$0(, .$1/1 +($.()

*00 +$,*,$+0, .*1 *$)-, 0+) *$0,. /$/1, +,$)/.

*01 +$-.)$-1( .*- *$**/ 0*. *$1,+ /$1,( +,$0),

*1( +$-**$/., -/1 *$(,( /.- *$.1. .$/)) *1$,*.

*1) +$,01$))* .+. *$*)0 0,( *$1+( 0$(,1 +-$*1+

*1* +$).,$+)( ./( *$)*) 00. *$0(+ 0$)(1 +-$--.

*1+ +$.(-$/(+ .)0 *$**0 0)/ *$1,- /$0/, +,$-*+

*1, +$+/1$,)( .+, *$),, 0+0 *$0++ /$/0- +,$)+.

*1- +$++-$0)/ .-1 *$)1/ 0/( *$1(+ 0$*0( +.$+(-

*1. +$.,0$*.. .)) *$*+( 0(0 *$1,/ /$0)( +,$*,*

*1/ +$--+$),( .(0 *$)-1 0(+ *$0-+ /$-*, +*$101

*10 ,$(,1$(1. --1 *$*.- /+1 *$11+ /$*(. +)$-1.

*11 ,$(.($/,( -,* *$*(+ /)/ *$1)) .$/-1 *1$.+0

+(( +$-/-$0)1 .*( *$*)1 0*( *$1+* /$1)1 +,$/*(

+() +$/+)$,+1 -., *$)(+ /,- *$//1 .$111 +($.00

+(* +$//,$/(0 -)* )$1+, .// *$--. -$/)+ *-$(,1

+(+ +$+00$),- .)) *$(/) 0(0 *$/+. /$-). +*$1--

+(, *$1/*$*-( ..* )$1.1 0/- *$.() /$/+- ++$1).

+(- +$,--$.1, .() *$(/0 /1- *$/,. /$,), +*$-(1

+(. +$)(+$*1( .+1 )$10- 0,- *$.** /$-+0 ++$(-(

+(/ +$*+-$+// .+- *$(-, 0+1 *$/), /$/,. ++$1.+

+(0 ,$((-$-/* -+) *$)*1 /(* *$0)+ .$-0. *0$0/0

+(1 +$/--$-*( -,. *$(-( /*) *$/(0 .$--. *0$/,-

+)( ,$(0($-+( -*+ *$)+, .1) *$0*( .$,/+ *0$+0,

+)) +$).($1*( .*1 )$100 0+) *$.*/ /$,-) +*$./(

+)* +$+0.$-1- .)) *$(.0 0(/ *$/++ /$-)0 +*$1.-

+)+ +$*0.$0+/ .++ *$(0( 0+. *$/,0 /$/1( +,$)-0

+), +$,+)$1+* -.) )$1*- /,) *$-,+ .$++1 */$/1-

+)- +$.1)$)+1 -/, *$)*( /-1 *$0() /$)0* +)$,01

+). +$+,+$*+( .(/ *$(*0 0(* *$.0( /$*1- +)$10,

+)/ +$--+$.0- -1+ *$)(. /0+ *$/0* /$+01 +*$+1/

+)0 +$*+1$-0( .** *$(). 0** *$.., /$,-) +*$..0

+)1 +$,+,$.), .(1 *$(1* 0(- *$/., /$-.0 ++$)0+

+*( +$/1+$*0, -.) *$)*/ /,) *$0)) /$(*0 +($0)-

+*) +$1)+$,/( -+) *$(/1 /(* *$/,/ .$,+. *0$**(

+** ,$(1+$/10 -*. *$)-) .1, *$0,+ .$-/- *0$0+)

+*+ +$-))$-+( -0) *$(,) /.0 *$.10 /$(,) +($0/+

+*, +$+.0$,*1 .)0 *$(0) 0). *$/-( /$..0 ++$.*(

+*- +$10.$,,- -,+ *$)., /)/ *$0.( .$1() +($*-/

+*. +$,1-$(/* --/ )$1,. /+. *$-/* .$+1* *0$(*.

+*/ +$1+-$*1- -,1 *$).) /*. *$0-- .$1/0 +($-1,

+*0 +$(/+$*1( .-. *$()- 0.. *$..+ /$0-1 +,$,.(

+*1 +$+).$+,1 .++ *$(11 0+. *$//, /$1)( +,$.0(

++( +$+,0$,*( .)) *$(,/ 0(0 *$/(- /$,,- +*$.,,
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EC5((1 HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6* % ^U . ]T **

?PZ FIZMX CXMIZTMUZ

<MIU 6SV]Y

EVS[TM

4VYM 3VUY[TWZPVU 4VYM 3VUY[TWZPVU 4X_ FC +)# YVSPLY

T,(TVUZO N(T, ZVUUM(TVUZO N(T, ZVUUM(TVUZO ZVUUM(TVUZO T,(TVUZO

@[PKR ;PTM 7_LXIZML ;PTM BS[LNM WXVL[KZPVU

<VUZO
3I> 4MTIUL 3I$>7%+ 4MTIUL6SV]

++) +$//*$/+) -.1 *$),. /-* *$0+. /$*** +)$..0

++* +$,,/$0-) .)+ *$)), 0)( *$/1+ /$/)* ++$0)*

+++ +$+(.$,-( .)0 *$(,* 0). *$.10 /$-(0 +*$1*)

++, ,$*,+$,1/ -)- *$)0- .0) *$000 .$-), *0$-.(

++- +$0/*$+)( -,) *$(1. /)- *$//( .$.-. *1$)0-

++. +$,+($10/ .)- *$))( 0)+ *$/01 /$/+/ ++$1*,

++/ +$00/$0(+ --0 *$).0 /+/ *$0.- /$)+1 +)$+(,

++0 +$+./$.,, -/0 )$1,. /.+ *$-/) .$..- *1$**-

++1 +$/+1$.-, -/. *$)-, /.) *$0,/ /$+.+ +*$*0*

+,( +$(0+$,1( .-/ *$(*/ 0.1 *$./1 /$1+) +,$//.

+,) +$-10$*() -1- *$),) /0. *$0*1 /$-/. ++$*).

+,* +$),/$*)( .,. *$(+- 0-, *$.01 /$0+- +,$+--

+,+ +$1/+$/1/ -,0 *$)/. /*, *$0/- /$()( +($/+.

+,, +$0(+$/1+ -.0 *$).( /-( *$0-, /$*.. +)$0-1

+,- +$0-*$.(( -,/ *$)(. /** *$/0* .$//+ *1$.11

+,. ,$)+)$(1) -+( *$)00 /(( *$01) .$//+ *1$.10

+,/ ,$)0.$.-( -(1 *$)+* ./+ *$0)/ .$*/( */$,1+

+,0 +$+.($101 .*1 *$)), 0+) *$/1+ /$1++ +,$/0*

+,1 +$**/$*-- .-* *$)(, 0.* *$/0) 0$).+ +-$/1(

+-( +$*//$-.0 -1* )$1,) /0+ *$-.- .$0*/ *1$1++

+-) +$/.1$-+0 -/, *$).+ /-0 *$0-0 /$+,. +*$*)(

+-* +$(/)$./( ..) *$(+( 0/+ *$.0+ /$1// +,$1/-

+-+ +$(/0$*(/ ./0 *$(0. 01- *$/-. 0$+0/ +.$//,

+-, +$)(0$/0( .-, *$(+- 0.- *$.01 /$1*) +,$/+(

+-- +$*1)$*+1 .,* *$))* 0,0 *$/1) 0$(.. +-$+.0

+-. +$+)0$(0- .+/ *$))- 0,* *$/1- 0$(*. +-$)1)

+-/ +$,//$(1( -1/ *$(/. /01 *$/,+ /$+.. +*$*11

+-0 +$00-$*+( --1 *$)/+ /+1 *$0/* /$)/* +)$,,.

+-1 +$,1($0(( -1- *$(// /0. *$/,- /$+,. +*$*(1

+.( +$.*1$*.+ -1* *$),0 /0* *$0+1 /$--/ ++$)+.

+.) +$+/-$.*) .+* *$)+* 0+- *$0)/ /$11+ +-$(,.

+.* +$.,)$*+* -,- )$10, /*( *$.** .$+*0 */$/,,

+.+ +$0)($0+( -/) *$)// /-- *$0// /$++0 +*$)/*

+., +$))($-*( .-/ *$(,- 0.1 *$/(* /$1/( +,$1,.

+.- +$)*+$(., ./+ *$)() 001 *$/// 0$+/+ +.$/)+

+.. +$)--$).( .-( *$(-( 0-1 *$/(1 /$1(+ +,$.-*

+./ +$0.+$,+/ -.- *$)0* /,. *$00+ /$*-0 +)$0*-

+.0 +$.)1$/,. -1. *$)-0 /00 *$0-* /$.*- ++$,+,

+.1 +$,/1$)(( .(( *$(0. /1* *$/-. /$,)- +*$-)+

+/( ,$(/1$**0 -+1 *$*(( /)+ *$1(/ .$1++ +($,()

+/) +$/1-$+.( --0 *$)). /+/ *$/1. .$1+1 +($,*-

+/* +$1*+$*10 --/ *$)0. /+. *$001 /$).0 +)$,+(

+/+ ,$(0-$01+ -,( *$*(/ /), *$1)/ .$1,0 +($,.,

+/, +$-./$*(( --. )$10+ /+- *$.*) .$,.) *0$++(

+/- ,$((,$(** --( *$*(( /*. *$1(0 /$(/) +)$((,

+/. +$),($0-( .-, *$(-, 0., *$/), /$1,0 +,$0-(

+// +$)+.$1*) ./* *$)(1 000 *$/0/ 0$+// +.$/*1

+/0 +$,()$1/( .)+ *$(0, 0(1 *$/-, /$--- ++$)*.

+/1 *$10*$)(/ /(( *$(00 1*- *$/-1 0$.)( +/$/-)

+0( +$*.*$**+ .-) *$)*, 0.) *$0(/ 0$)00 +-$1(*

+0) +$(/.$/)( ..- *$(,. 0/1 *$/(, 0$(,- +-$*/+

+0* ,$+1*$00. -(0 *$*+) ./) *$1,0 .$,0. *0$,+/

+0+ +$,0)$.0( .() *$(1* /1, *$/.- /$,+- +*$.((

+0, +$+-1$-() .+. *$)+. 0,( *$0** 0$(,* +-$*-1

+0- +$*+)$)1* .-0 *$)*0 0/( *$0)) 0$*-1 +.$*)+

+0. +$-*.$-,, -.+ )$10. /,, *$.*, .$-,, *0$.1-

+0/ +$./.$/*, -1* *$)// /0* *$0// /$-00 ++$*/*

+00 +$)/0$(0( .-( *$(.- 0-1 *$/*1 /$1). +,$/(0

+01 +$,./$**. .** *$)-- 0*) *$0,0 /$1(, +,$.--

+1( +$,*.$0)( .)) *$(1+ 0(/ *$/.. /$-,) ++$(..

+1) +$)./$)// ..1 *$)*( 00, *$0() 0$+-. +.$.+.

+1* +$/**$+0/ -0. *$)0* //- *$00+ /$-*( +*$1/)

+1+ +$11)$0+( -+0 *$),. /)( *$0+. .$.1) *1$++-

+1, +$1*0$-(. -.( *$*() /,( *$1(0 /$*(1 +)$.)(

+1- ,$)0.$+-( -). *$).* .0* *$0-/ .$+10 *0$(-)

+1. +$-01$+(, .(, *$).0 /10 *$0.- /$/*( ++$0,1
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EC5((1 HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6* % ^U / ]T **

?PZ FIZMX CXMIZTMUZ

<MIU 6SV]Y

EVS[TM

4VYM 3VUY[TWZPVU 4VYM 3VUY[TWZPVU 4X_ FC +)# YVSPLY

T,(TVUZO N(T, ZVUUM(TVUZO N(T, ZVUUM(TVUZO ZVUUM(TVUZO T,(TVUZO

@[PKR ;PTM 7_LXIZML ;PTM BS[LNM WXVL[KZPVU

<VUZO
3I> 4MTIUL 3I$>7%+ 4MTIUL6SV]

+1/ +$.-*$(/1 -.. *$(.0 /,0 *$/+* /$)-- +)$+/+

+10 +$-)/$/0( -+/ )$000 /(1 *$,1, .$)++ *.$01(

+11 +$-)($,/) -0- *$(-, //+ *$/), /$+.0 +*$+(0

,(( +$(**$0+( .,, )$1,- 0-( *$-/) /$.1, ++$/+/

,() +$)-*$*.. .+1 *$(), 0,, *$..) /$1(0 +,$./+

,(* +$++)$.*( -1- )$10) /0. *$.)/ /$*+( +)$.11

,(+ +$+.*$**1 .(. *$(+0 0() *$.1+ /$-1* ++$*0.

,(, +$,*,$.1, -1/ *$(,- /01 *$/(* /$,10 +*$0/,

,(- +$++-$*0( -1, )$10) /0- *$.)0 /$**, +)$./-

,(. ,$/+*$*/, ,-- *$)-) .() *$0,+ -$-*1 *,$*,*

,(/ +$-..$.)( -.* *$((, /,+ *$.,0 .$0/. +($),/

,(0 +$(/0$0*/ .-) *$((- 0.( *$.,1 0$()0 +-$)-/

,(1 *$.0-$... ./( )$/11 00- *$+// /$.+, ++$,/*

,)( *$/)/$11* .)* )$.., 0(1 *$)10 .$,-- *0$+(,

,)) *$0*1$/,+ .,+ )$0)1 0,1 *$,(, /$,)/ +*$-*)

,)* *$.**$,0+ ..- )$/,, 0/1 *$+(- /$+-* +*$*+0

,)+ *$-11$*), .0/ )$/0. 1(0 *$+.( /$/., +,$(,+

,), *$,,/$-/, /(* )$/)0 1*/ *$*/( /$.). ++$+1*

,)- *$-).$-.. /(, )$//+ 1+) *$+,+ /$001 +,$-01

,). *$/,0$)). .-0 )$0(0 0.1 *$+01 /$-,( ++$(.(

,)/ *$/,*$,1+ .,* )$/.) 0,0 *$+*/ /$)/* +)$,,-

,)0 +$(0($/+* .() )$0-( /1, *$,,- /$(+1 +($0.,

,)1 *$1/.$-)0 .() )$/1( /1- *$+.- .$0)1 *1$1((

,*( *$/01$+.0 .-( )$0)+ 0-1 *$+1. /$,/0 +*$/00

,*) *$/**$((, .*0 )$/)( 0+( *$*.( .$1/* +($-.0

,** *$0**$0+* -.+ )$-01 /,, *$)(( -$/,1 *-$*(-

,*+ *$0+-$-(, .(0 )$/*- 0(, *$*0( .$0() *1$0)1

,*, *$./)$-1+ .*) )$..( 0*) *$)1, .$.1( *1$++-

,*- *$--)$,.1 ..) )$.0. 0/+ *$**0 /$**0 +)$.1,

,*. *$,0.$*.- .-/ )$.+, 0.1 *$).( .$1/( +($--1

,*/ *$-..$1*) .-0 )$.00 0.1 *$*+) /$*(- +)$-1*

,*0 *$0,0$1*( .(. )$/*/ 0() *$*0* .$/0) *1$/+(

,*1 *$/*1$.-/ .)) )$..0 0(/ *$*(, .$.(+ *0$1-*

,+( +$(0/$,+* -.0 )$/-- /-) *$+)1 .$,*) *0$)-.

,+) *$0(+$*-+ -10 )$.// /1( *$*). .$,1* *0$,..

,+* *$.0/$+)/ .+- )$/(. 0+1 *$*-, /$(*, +($/1/

,++ *$/**$+(1 .(/ )$.-+ 0(* *$)0, .$-1/ *0$1*+

,+, *$/.,$(.+ --+ )$-*1 /+) *$(*( -$,11 *,$))(

,+- *$0,0$-.. -0. )$..0 //, *$*(- .$,(. *0$(1(

,+. *$0)/$0(- -/. )$.** /.) *$),+ .$)(0 *.$/0(

,+/ *$,/1$(1( .-+ )$.)0 0.+ *$)+1 .$1.+ +($-*1

,+0 *$,0+$+.( .+. )$-/1 0,( *$(0. .$.)) *0$100

,+1 *$.**$.,- .*- )$.+1 0*. *$).. .$/,/ *1$-0)

,,( *$/(-$(1. .)( )$.-( 0(. *$)0) .$.*+ *1$(+/

,,) *$/)0$/)( -1* )$.)( /0+ *$)*0 .$*-/ */$,+,

,,* +$(1-$./0 -,0 )$.1/ /*, *$*,* .$(+, *.$,-1

,,+ *$011$(.+ -.+ )$.+) /,, *$)-. -$10- *.$*,,

,,, *$/)+$*)/ .(1 )$.-) 0(, *$)0* .$.)( *0$10,

,,- *$//1$)0. -/) )$-0. /-, *$(1- .$(+) *.$,,,

,,. *$0(*$,10 -*+ )$,., .1) )$1+- -$((/ *)$1--

,,/ *$10($/*, -,( )$.(1 /)+ *$)*. -$/*0 *-$))+

,,0 *$/+*$1./ -.+ )$-,( /,, *$(+, -$//) *-$+(,

,,1 *$,)+$1+0 .+. )$-+. 0,) *$(+( .$-0) *0$0--

,-( *$,-,$,0- .)+ )$-(, 0)( )$10/ .$)1( */$),*

,-) *$-/+$,/, .(. )$--1 0() *$(.( .$+,) */$0(*

,-* *$/-.$-,0 -/, )$-0+ /-1 *$(1* .$(.- *.$-1+

,-+ *$0-*$,*1 -,- )$--+ /*( *$(-* -$-1) *,$-)-

,-, +$((*$.-* -+/ )$.)) /(1 *$)*1 -$.1- *,$1.0

,-- *$0*/$1,+ -,0 )$--( /*, *$(,1 -$.*0 *,$.//

,-. *$/,)$,,/ -// )$-0) /.* *$(01 .$(00 *.$.1+

,-/ *$/+/$1+0 --1 )$-+) /+1 *$(*+ -$//* *-$+(.

,-0 *$/))$*/- -*( )$,(1 .0/ )$0.* ,$0-, *)$*0,

,-1 *$0+-$1.( -,, )$-,* /)1 *$(+0 -$.*, *,$.-1

,.( *$/*1$/-( -,. )$,1) /** )$1/( -$,.- *+$1.)

,.) *$-.+$(+/ -01 )$-(1 //0 )$11, .$(+- *.$,.)

,.* *$-)1$.00 -0* )$,.- /.0 )$1+. -$/0) *-$+,0
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EC5((1 HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6* % ^U 0 ]T **

?PZ FIZMX CXMIZTMUZ

<MIU 6SV]Y

EVS[TM

4VYM 3VUY[TWZPVU 4VYM 3VUY[TWZPVU 4X_ FC +)# YVSPLY

T,(TVUZO N(T, ZVUUM(TVUZO N(T, ZVUUM(TVUZO ZVUUM(TVUZO T,(TVUZO

@[PKR ;PTM 7_LXIZML ;PTM BS[LNM WXVL[KZPVU

<VUZO
3I> 4MTIUL 3I$>7%+ 4MTIUL6SV]

,.+ *$-.,$-/1 -00 )$-(1 //0 )$11, .$(++ *.$,-)

,., *$..)$1-+ -/* )$-** /-- *$()) -$00. *-$0(0

,.- *$.0,$-*, --+ )$,0. /+) )$1.+ -$-++ *,$*-1

,.. +$(*-$.,0 -). )$-.+ .0* *$(.- -$++0 *+$,(/

,./ *$/*.$/(* -,/ )$,1) /** )$1/( -$,.1 *+$10)

,.0 *$./0$-(- -.1 )$-*, /-* *$()+ -$0.) *-$.11

,.1 *$.,.$*-+ --. )$,/) /+- )$1,, -$-1+ *,$-*)

,/( *$0(*$*00 ,1( )$+/+ .,/ )$0), ,$,+) )1$,*/

,/) *$0-1$/*1 -*+ )$,1. .1) )$1/. -$*/) *+$))*

,/* *$/)($+0/ -+* )$,,) /(+ )$1(, -$)0/ **$/,+

,/+ *$,-,$,/* -01 )$,,. //1 )$1)) -$00) *-$/0/

,/, *$,./$+)0 -/* )$,)* /-. )$0.. -$--+ *,$+,0

,/- *$-++$(1, -/- )$,-/ /.( )$1*- -$/.+ *-$*.0

,/. *$.+-$0(0 --0 )$,/( /+/ )$1,* -$.(0 *,$-1(

,// *$/,/$+,/ -*. )$,,- .1- )$1)( -$)+) **$,11

,/0 +$)-1$.+) ,0+ )$-*. .+0 *$(). ,$0*( *)$)+*

,/1 *$1-)$)*/ ,1/ )$,.. .-/ )$1+/ ,$0*- *)$)-,

,0( *$/,0$,,( -,( )$,0+ /)+ )$1.( -$,+1 *+$0,/

,0) *$0(0$/)* -** )$,.- .01 )$1+. -$)0. **$/+/

,0* *$0(1$1(, ,0) )$+-) .+- )$/0- ,$*/+ )0$/+,

,0+ *$10-$)/* ,1/ )$,0+ .-/ )$1.( ,$1*( *)$-/*

,0, *$/(/$0), -*+ )$,). .1) )$0/* -$(+, **$(/)

,0- *$,01$()/ -/+ )$,*. /-/ )$00- -$../ *,$0,/

,0. *$-)1$(). --, )$+1, /+) )$0,+ -$+)0 *+$+)0

,0/ *$--1$0.( -.) )$,+- /,) )$01/ -$-.( *,$+0(

,00 *$/))$1,) -+. )$,-, /(0 )$1*) -$++) *+$+/.

,01 *$/)+$-/0 -** )$,)/ .1( )$0/* -$(*- **$(++

,1( +$)()$.*+ ,0* )$,1, .+/ )$1/- ,$/,- *($0(+

,1) *$1/1$+), ,0- )$,,, .,( )$1(0 ,$.*- *($*/1

,1* *$/)-$+)+ -+. )$,-, /(0 )$1** -$+*. *+$+-+

,1+ *$./*$*-, -)- )$+// .0) )$0)1 ,$1*( *)$-/)

,1, *$0+,$*+) ,-+ )$*0- -11 )$.10 +$0)( ).$/(/

,1- *$0+-$1./ ,1* )$+1, .-( )$0,+ ,$./+ *($,1(

,1. *$/--$*-* ,1( )$+-) .,0 )$/0- ,$-(. )1$/-0

,1/ *$,/0$101 -,. )$+-, /** )$/01 -$*)) **$0,/

,10 *$-,($+/( -** )$+*/ .1( )$/-, ,$0+( *)$)/.

,11 *$-0+$)01 -*1 )$+./ .11 )$0(. -$(-, **$)-1

-(( *$.11$,1) -)) )$+0( ./- )$0*+ ,$0/1 *)$+1)

-() *$./-$+,, -(* )$+,* ..+ )$//, ,$.*. *($*0-

-(* +$()1$/1* ,.0 )$,)* .)0 )$0.. ,$+1. )1$*/.

-(+ *$/1,$+./ ,0- )$+-, .,) )$/1( ,$,,/ )1$-((

-(, *$/.1$+(/ -() )$+0/ ..* )$0++ ,$//+ *($1+(

-(- *$/-/$)+* ,1, )$+.+ .-+ )$0() ,$.,, *($+.*

-(. *$0(/$)0+ ,,1 )$*.* -1, )$../ +$/)/ ).$*11

-(/ *$010$,+- ,/- )$+/0 .*0 )$0*( ,$,+) )1$,*1

-(0 *$/.-$(-* ,0) )$+*1 .+- )$/-. ,$+,0 )1$(.-

-(1 *$.*/$/)1 -)+ )$+,1 ./0 )$/0+ ,$0+1 *)$*).

-)( *$-+.$*** -), )$+(- .0( )$/*, ,$.1+ *($-/.

-)) *$-.0$/00 -*+ )$+,* .1) )$//, ,$1*/ *)$.(-

-)* *$.1,$0*/ -(+ )$+-/ ..- )$/1+ ,$/+0 *($//+

-)+ *$0(($(/+ ,/. )$+++ .*1 )$/.) ,$*1. )0$0+,

-), +$(-*$0/. ,-. )$+1* .(+ )$0+1 ,$)11 )0$,(1

-)- *$00*$-/- ,.- )$+,) .)- )$//) ,$)/) )0$*1(

-). *$/+,$+.- ,10 )$+.) .-0 )$/10 ,$./0 *($-)*

-)/ *$1)1$.(+ ,-+ )$+*) -10 )$/,. ,$(*/ )/$.--

-)0 *$0-.$((+ ,*, )$*)* -.) )$.(* +$+(/ ),$-()

-)1 *$1)/$0*1 ,-+ )$+*) -10 )$/,. ,$(*1 )/$../

-*( *$/+/$-*) ,., )$*/( .)+ )$./1 ,$(*1 )/$...

-*) *$,1)$((( -)* )$*// .// )$.0/ ,$./* *($,0-

-** *$-(1$)(* ,1/ )$*,/ .-/ )$.,/ ,$+/+ )1$)/,

-*+ *$.)1$.() ,1+ )$*1) .-) )$/(. ,$,/0 )1$.+.

-*, *$..-$0-- ,0. )$*1. .,+ )$/)+ ,$,(1 )1$++)

-*- *$01.$))+ ,,, )$*0- -0. )$.10 +$/1( ).$.)1

-*. +$(./$)*/ ,+- )$++, -/- )$/.+ +$0(- ).$.0*

-*/ *$01*$.1* ,,, )$*0- -0/ )$.10 +$/1. ).$.,*

-*0 *$/*0$++0 ,// )$+(+ .+) )$/*) ,$+)- )0$1)0
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EC5((1 HS^WY 8SdSZ]^[S\b E`]XSQb HWbS%KWRS A]OR 6OZO\QS 5^^S\RWf 6* % ^U 1 ]T **

?PZ FIZMX CXMIZTMUZ

<MIU 6SV]Y

EVS[TM

4VYM 3VUY[TWZPVU 4VYM 3VUY[TWZPVU 4X_ FC +)# YVSPLY

T,(TVUZO N(T, ZVUUM(TVUZO N(T, ZVUUM(TVUZO ZVUUM(TVUZO T,(TVUZO

@[PKR ;PTM 7_LXIZML ;PTM BS[LNM WXVL[KZPVU

<VUZO
3I> 4MTIUL 3I$>7%+ 4MTIUL6SV]

-*1 *$./.$*1+ ,.* )$*+/ .)) )$.+, +$111 )/$-+*

-+( *$/*1$/1, ,*( )$),. --- )$-), +$),) )+$//*

-+) *$/0,$)(, ,,0 )$*,/ -1* )$.,0 +$0+. ).$0*(

-+* *$/-0$*-+ ,,( )$*)+ -0) )$.(+ +$.). )-$0--

-++ *$.*)$*10 ,/( )$*+) .*) )$.*/ ,$(0) )/$01-

-+, *$,/.$*1- ,/1 )$)0- .+* )$-.. ,$(,) )/$/)/

-+- *$-+($1.0 ,0+ )$**) .+0 )$.), ,$*)/ )0$,1)

-+. *$/++$//) ,-, )$*,* .() )$.,* +$1)* )/$)-*

-+/ *$.0/$0.( ,,1 )$*(. -1+ )$-1, +$/** ).$+*(

-+0 +$(0.$.*( ,)+ )$*/, -,- )$.0+ +$+0) ),$0*+

-+1 *$0),$,+* ,++ )$*)0 -/* )$.(1 +$-+* )-$,0-

-,( *$.10$/1- ,-1 )$*+1 .(/ )$.+/ +$1.- )/$+0+

-,) *$0).$-(/ ,+) )$*)- -/( )$.(. +$-.) )-$.)+

-,* *$0+/$(-+ +1- )$)** -** )$,0* *$//- )*$)./

-,+ *$0),$/1- ,+* )$*)- -/( )$.(- +$-.+ )-$.*,

-,, *$.1($*(0 ,+. )$)/+ -/. )$--( +$,11 )-$+,+

-,- *$--0$.,. ,.- )$)1( .)- )$-/* +$1,1 )/$+)-

-,. *$,,/$0-* ,.1 )$),1 .*( )$-)0 +$0., ).$1,+

-,/ *$-+-$,/- ,.0 )$)00 .)1 )$-.1 +$10, )/$,.0

-,0 *$/(($,+0 ,,. )$*(, -01 )$-1) +$/+. ).$+/1

-,1 *$0(-$0.. ,** )$)0+ --/ )$-.+ +$+*- ),$-0(

--( +$(/1$++) ,(* )$*+/ -+) )$.+- +$).- )+$0/0

--) *$0//$..( ,)+ )$)01 -,. )$-/) +$*)/ ),$)(.

--* *$/..$--1 ,+0 )$*)) -/0 )$.(( +$.+. )-$1,+

--+ *$0*-$-1, ,)( )$)-0 -,* )$-+( +$)/- )+$1*)

--, *$/1($..1 +0* )$(.- -(, )$,(/ *$-(1 )($111

--- *$/1.$)-( ,)+ )$)-. -,. )$-*/ +$*)1 ),$))-

--. *$/.,$--1 ,(. )$)*+ -+/ )$,0, +$(*/ )+$*/+

--/ *$-+/$.)1 ,,. )$)+) -01 )$,1- +$.(1 )-$0**

--0 *$-))$-(. ,+0 )$)(( -/1 )$,-, +$,(0 ),$1,,

--1 *$.*($1)/ ,+- )$)+1 -/- )$-(. +$,0+ )-$*/*

-.( *$0)+$/./ ,)) )$)-/ -,+ )$-*1 +$)1+ )+$111

-.) *$/)-$*/, ,)* )$))1 -,- )$,/1 +$)() )+$-10

-.* +$(0($,0. +0+ )$)/0 -(. )$--/ *$/1) )*$*+0

-.+ *$1,($,0+ +0/ )$)+/ -)) )$-(+ *$/.* )*$))*

-., *$/--$*,0 ,)0 )$)-* --* )$-** +$*0) ),$+0-

-.- *$0).$*/0 ,(1 )$)-) -,( )$-*) +$),0 )+$0(-

-.. *$/.*$(** +0+ )$(-/ -(. )$+1/ *$-)- ))$(*0

-./ *$1+/$1.* +1- )$).) -** )$-+, *$1.- )+$((*

-.0 *$/*.$)00 ,(1 )$)), -,( )$,/* +$(,. )+$+--

-.1 *$-01$-+. ,+. )$)+( -// )$,1, +$,1( )-$+(*

-/( *$-)($-1/ ,+. )$(1, -/. )$,,. +$+/( ),$//0

-/) *$.+*$1)( ,+) )$)+, -.1 )$,11 +$,*- )-$()-

-/* *$0(1$10* ,(1 )$)-( -,) )$-*( +$)-0 )+$0,.

-/+ *$0(.$/0, +11 )$)*) -*0 )$,0) *$1*, )*$0*+

-/, +$(/+$+)* +0) )$)/) -(, )$-,0 *$/.) )*$)(0

-/- *$01)$,,- +1( )$)*/ -)- )$,1( *$/1/ )*$*.,

-/. *$.-1$1.) ,*/ )$)+/ -.- )$-(* +$+0, ),$0+/

-// *$/00$.+( ,)* )$),1 -,, )$-)0 +$)1( )+$10/

-/0 *$/.0$,,- +0* )$(-0 -(- )$+1/ *$-(- )($10-

-/1 *$10/$(+) +1( )$).- -)- )$-+1 *$01) )*$./0

-0( *$/1)$(/. ,() )$))1 -+( )$,/1 *$1,0 )*$1*.

-0) *$-*,$0(* ,,- )$)*, -00 )$,0- +$-0/ )-$/*1

-0* *$-+*$+/( ,++ )$(1. -/* )$,,1 +$++0 ),$.+,

-0+ *$-)0$,+( ,,. )$)*+ -01 )$,0, +$-1/ )-$//)

-0, *$.0+$*/+ ,*- )$)+1 -.) )$-(- +$+,1 ),$.0+

-0- *$/-,$-)+ ,(- )$)). -+. )$,/- +$((+ )+$).0

-0. +$(*,$*/) +0. )$).0 -)( )$-,+ *$0+- )*$,+*

-0/ *$0.*$--1 +1+ )$)*- -)1 )$,0/ *$0,( )*$,-,

-00 *$/*+$00+ ,*( )$),+ --, )$-)( +$*00 ),$,)-

-01 *$0+/$1(/ ,(. )$)-+ -+/ )$-*+ +$)). )+$..*

-1( *$/,/$10. +0, )$(-. -(0 )$+1- *$-+. ))$)*)

-1) +$().$*/. +0/ )$)./ -)) )$-,* *$0,/ )*$,0-

-1* *$.1)$)(/ ,)+ )$))) -,- )$,.0 +$(11 )+$-0.

-1+ *$-,($0*. ,,+ )$)*- -0- )$,0/ +$-.+ )-$.*+

-1, *$-)0$*-+ ,+- )$(1- -/- )$,,/ +$+-1 ),$/*/
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Report Title:  Frieda River Project - Water and Load Balance 
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Name/Title Company 
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0 23/05/2018 John Chapman Final DRAFT Report  

0_DOC  4/06/2018 John Chapman Unofficial draft – word document for comments 
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