
FREE ranging discus-
sions on everything from 
pig reproduction to pig 
health management, pig 
welfare, pig transporting, 
pork prices, pork mar-
keting and global com-
petitiveness highlighted a 
lively 2017 WA Pig Day 
Out.

Attended by about 100 

people at Technology 
Park, Bentley, it was host-
ed by the West Austral-
ian Pork Producers’ As-
sociation and sponsored 
by Pork CRC, Australian 
Pork Limited, MSD Ani-
mal Health, Elanco and 
Zoetis.

After a revealing pres-
entation on post-cervical 

artificial insemination by 
Dr Vanessa Morris of Por-
tec Veterinary Services, 
Portec principal Dr Kim 
Nairn built on his 2016 
talk on biosecurity by 
running through a list of 
emerging on-farm health 
issues. 

He warned of the threat 

SINCE my March arti-
cle, we’ve received the 
latest statistics avail-
able on pig production 
and trade from the 
Australian Bureau of 
Statistics.

I mentioned last 
month that Australian 
Pork Limited was acute-
ly aware of the pig pric-
ing issues in the market, 
and it has become even 
more acute since then. 

The latest ABS statis-
tics show that in Janu-
ary 2017, compared to 
the previous January, 
processed pig numbers 
were up by close to 11 
percent and in terms of 
pork volumes, up by 14 
percent.

In terms of year on 
year pigs processed 
numbers, growth was 
3.6 percent and in pork 
volumes 4.6 percent, 
year on year.

I’ve been involved in 
the pork industry for 
approaching 12 years, 
and in this time I can’t 
remember a level of 
growth against the pre-
vious year as high as 
this. 

Further investigation 
of production numbers 
and volumes reported 
over the past more than 
a decade confirm that 

this is an unprecedented 
growth level in recent 
history. 

The graph of pro-
cessed pig numbers by 
month and for a roll-
ing 12 months is shown 
below.

So it would seem that 
the supply of pigs to the 
market is a key factor 
influencing prices. 

As mentioned last 
month, we see no indi-
cators pointing towards 
any weakening in de-
mand at an overall level. 

The question is 
whether the January 
numbers are a one-off 
big production spurt or 
the commencement of 
a consistent and higher 
level of growth for our 
industry. 

The definitive answer 
will only come with 
time: waiting on statis-
tics for coming months.

I also mentioned last 
month that we can’t 
turn demand on and off 
like a tap, but we can 
bring forward our de-
mand-creating activities 
to ensure they have an 
impact as soon as pos-
sible and this is what the 
APL Board has recently 
approved.

In this financial year, 
2016/17, the Board has 
approved about an ad-
ditional $1 million in 
advertising expenditure 
to commence later this 
month. 

It is being funded out 
of a combination of 
bringing next year’s ex-

penditure forward and 
from APL reserves. 

You’ll find further de-
tails on the advertise-
ments being run and as-
sociated promotions in 
the weekly APL com-
muniqué.

Recently we saw 
some amazing visuals 
through the news of the 
impacts of cyclone Deb-
bie in Queensland and 
northern NSW. 

We’ve been in touch 
with the local depart-
ments of Agriculture/
Primary Industries, the 
state farming organisa-
tions and some of the 
local APL delegates.  

Fortunately in most 
cases, damage appears 
to be limited but we’re 
still gathering informa-
tion.

There’s a feeling of 
some helplessness in 
providing support from 
here in Canberra, but 
any producers who 
would like to discuss 
their own ideas on how 
we might be able to 
do this would be wel-
come. 

Affected members are 
also encouraged to con-
tact their local delegates 
(contact details can be 
found on the APL por-
tal). 

Stockyard Industries
54 King Street, 

Clifton QLD 4361

07 4697 3344
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Point of View
by ANDREW SPENCER CEO

Turmoil in markets and weather
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Monthly and MAT pig slaughter numbers

These year 11 students from Catholic Agricultural College Bindoon enjoyed the 
WA Pig Day Out 2017. They were pictured with, at left, college staff Stacey Carter 
and Brett Nelson and at right, WAPPA representatives Graeme Dent and Jan 
Cooper. 

Bridget Dunn Memorial Award winner Ben Hawkes and Pat Mitchell of Australian 
Pork Limited at the Victorian Pig Fair. Stay tuned for more Victorian Pig Fair cover-
age in the May edition of APN.

Free ranging WA Pig Day Out

☛ continued P8

Ben Hawkes receives Bridget 
Dunn Memorial Award

http://www.stockyardindustries.com/
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T R A DI T IO NA L LY, 
breeding programs have 
been based on the evalua-
tion of phenotypes in sev-
eral environments. 

Why is evaluation of 
phenotypes important? 

Can’t we just rely on 
genotypes? 

What’s the difference be-
tween the genotype and 
phenotype of an animal? 

The genotype is the ge-
netic make-up of an ani-
mal or plant for a particu-
lar inherited trait, while 
the phenotype is the vis-
ible or observable expres-
sion of that trait resulting 
from the interaction be-
tween its genetic makeup 
with the environment. 

In Australia, the estima-
tion of genetic merit in 
pig breeding is done us-
ing Best Linear Unbiased 
Prediction methods for 
analysis of pedigree and 
performance data. 

To do this, records of 

each animal’s pedigree 
and some performance 
data are essential. 

While the existing meth-
ods are very successful, 
reliable and support good 
economic returns when 
implemented in appropri-
ate breeding and produc-
tion structures, the evalu-
ation of phenotypes can be 
time-consuming as the lag 
time between generations 
can slow down the abil-
ity to select for improved 

phenotypes. 
Geneticists have long 

searched for, and trialled, 
various methods to reduce 
this lag time while not af-
fecting the accuracy of 
the prediction of breeding 
values. 

Genomic selection was 
first described in 2001 and 
is an approach that will al-
low more accurate breed-
ing values much earlier in 
the life of our breeders, 
which then reduces the lag 

time for change between 
generations. 

Genomic selection is 
the selection of animals 
based on genetic markers 
and involves reading DNA 
and analysing data to esti-
mate associations between 
genotypes and phenotypes 
to increase the accuracy of 
selection and reduce the 
generation interval – hence 
generating faster genetic 
progress.

The most widely used 
approach is to have a ref-
erence population of ani-
mals’ phenotype (perform-
ance records) and geno-
type data recorded. 

During 2016, a discus-
sion paper was prepared 
by the Animal Genetics 
and Breeding Unit to in-
form industry of the op-
portunities and challenges 
around genomic selection 
and what is likely to be in-
volved in utilising genom-
ic selection technologies 

in the Australian pork in-
dustry. 

From the discussion pa-
per, scope for improve-
ment in rates of genetic 
progress in Australian pig 
populations through the 
use of genomic selection 
was identified. 

If genetic gain increased 
by 10 to 50 percent through 
the use of genomic selec-
tion, profits of $0.25 to 
$1.25 per pig for superior 
breeding programs could 
be realised.  

However, implementing 
genomic selection will in-
crease costs of a breed-
ing program, mainly due 
to the cost of genotyping 
and a benefit cost analysis 
should be conducted be-
fore implementation. 

Recently, this discussion 
paper was sent to key in-
fluencers in the pork in-
dustry and has also been 
placed on the Australian 
Pork Limited website. 
R&D priorities for 
2017/18

Several weeks ago, the 
Research and Develop-
ment Advisory Committee 
met to discuss and priori-
tise recommendations for 
funding in 2017/18. 

As part of our process, 
four business plans have 
been prepared that detail 
priorities recommended 
for funding following 
meetings of each of the 
four Specialist Groups 
held in February 2017, 
as well as for Technical 
Transfer and Industry Ca-
pability. 

I thank all of the Spe-
cialist Group members for 
their time, involvement 
and contributions to our 
R&D process to assist us 
with identifying RD&E 
priorities. 

This Board Committee 
is an important part of 
our R&D process: it ena-
bles transparency in our 
systems and ensures that 
APL’s research and devel-
opment portfolio includes 
projects that address the 
needs of the industry, both 
now and into the future. 

Dr Brian Luxford chairs 
this Board Committee.

This year, as part of the 

07 3286 1833

porknews.com.au

Pig Industry
Calendar of Events

2017
APR 24 - 26 – Livestock Philippines 
2017, Passay City, Phillipines www.
livestockphilippines.com
MAY 3 - 5 – ESPHM European 
Symposium on Porcine Health 
Management, Prague, Czech Republic 
www.esphm2017.org
MAY 18 - 20 – China Animal Husbandry 
Expo, Qingdao International Expo 
Centre, China www.caaa.com.cn
MAY 18 - 20 – VIV Russia, Moscow, 
Russia www.vivrussia.nl/en/Bezoeker.
aspx
JUN 7 - 9 – World Pork Expo, Des 
Moines, Iowa, US www.worldpork.
org
JUN 11 - 14 – 10th International 
Conference on Pig Reproduction, 
Columbia, Missouri, US www.muconf.
missouri.edu/ICPR2017/Index.html 
JUL 21 - 25 – AVMA Convention, 
Indianapolis, Indiana, US www.avma.
org 
AUG 29 - 31 – SIAVS - International 
Poultry and Pork Show, São Paulo, 
Brazil www.siavs.org.br/?lang=en
SEP 5 - 8 – International Conference 
on the Assessment of Animal Welfare 
at Farm and Group Level, Wageningen, 
The Netherlands www.wafl2017.com
SEP 12 - 15 – SPACE, Parc-Expo 
de Rennes, France uk.space.fr/en/
welcome.aspx
SEP 16 - 19 – Allen D. Leman Swine 
Conference, Saint Paul, Minnesota 
US www.cceevents.umn.edu/allen-d-
leman-swine-conference
OCT 22 - 24 – Leman China Swine 
Conference, Nanjing, China www.
vetmed.umn.edu/news-events/leman-
china-swine-conference
NOV 7 - 9 – Pig Welfare Symposium, 
Des Moines, Iowa US www.pork.org/
pig-welfare-symposium
NOV 19 - 22 – Australasian Pig 
Science Association (Inc) conference, 
Melbourne, Victoria www.apsa.asn.
au
NOV 20 - 22 – International Tropical 
Agriculture Conference, Brisbane, 
Queensland www.tropagconference.
org

2018 
MAR 3 - 6 – Annual Meeting of the 
American Association of Swine, San 
Diego, California, US www.aasv.org/
annmtg 
Jun 18 - 20 – IPVS, Chongqing, China 
Jun 20 - 22 – VIV Europe 2018, Utrecht, 
The Netherlands www.viveurope.nl/
en/Bezoeker.aspx 

© Collins Media Pty Ltd – Contents may not be reproduced in whole or in part without written permission 
from the publisher. It is the responsibility of advertisers to ensure the correctness of their claims and state-
ments. The views expressed in this publication are not necessarily those of the publisher.

How to supply event details: Send all details 
to Australian Pork Newspaper, PO Box 387, 
Cleveland, Qld 4163, fax: 07 3821 2637, 
email: ben@porknews.com.au

by HEATHER CHANNON
Acting Research and Innovation

General Manager

Genomic selection – opportunities for industry

Research priority Key objective
Specialist group 2 – Production and Welfare

Seasonal infertility Genetic effects on seasonal infertility, including investigations into a 
disparity between sows housed outdoors compared to indoors.

Heat stress Consequences of heat stress on progeny and ongoing effects throughout 
life.

Specialist group 3 – Environmental Management
Bubble column purification 
development

Application of bubble column water purification technology specifically 
for the pork industry.

Development of planning 
resources

Develop sets of standard planning conditions for conventional and outdoor 
piggeries for use by planners when approving planning applications.
Develop and run a training course for planners, regulators and consultants 
for assessment of planning applications.

Pork Water Balance Model Develop piggery specific water balance model to assist in designing 
secondary storage ponds that meet spill or overtopping frequencies 
specified by regulatory agencies.

Soil nutrient loss index Explore a risk based approach as an adjunct or replacement of the trigger 
level approach for interpreting soil nutrient levels.

On-line training package for 
outdoor rotational piggeries

Develop an online training package, utilising existing outdoor 
environmental workshop materials together with production information, 
for outdoor rotational piggeries. 

Odour emission rate validation 
study

Develop a program to generate new odour emission rate data that is 
representative of current infrastructure and management and recommend 
key parameters when using these models to assess odour impacts from 
Australian piggeries. 

Australian pork industry life 
cycle assessment (LCA) trends

Generate a LCA time trend of the Australian pork industry to demonstrate 
the industry’s sustainability and production initiatives over time.

Environmental pathogen review Undertake a literature review to determine potential environmental health 
risks of effluent reuse and knowledge gaps.

Specialist group 3 – Quality assurance, biosecurity and food safety
Update review of emerging 
animal diseases

Review current scientific literature to determine the risks of carriage of 
exotic pig pathogens and subsequent infection of the domestic herd.

Physi-Trace Support market access and differentiation of Australian fresh pork, ham, 
bacon and liver in export and domestic markets through industry adoption 
of this cost-effective product traceability system. 

Give your piglets 
a head start
Uniferon® 200 contains 200mg of iron in 1ml, so each injection will provide 
your piglets with the recommended initial dose of iron for growth and health. 
A ready-to-use supplement, it can be administered at any time on day 1-3 
after birth – and its automatic syringe makes it simple to treat your entire 
herd quickly and effectively. 

Uniferon® 200 is also the only iron supplement with medical authority  
approval in Europe and Asia, and from the FDA in the US.   

Discover more reasons why pig breeders around the world trust  
Uniferon® 200 at www.uniferon.com 

Abbey Animal Health Pty Ltd
PO Box 729 Cooma NSW 2630

Infoline: 02 8088 0720
T: 02 8088 0720 F: 02 8088 0721

www.abbeylabs.com.au

Table 1 ☛ continued P3
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I SPENT a week in the 
US in mid-March to at-
tend the Midwest animal 
science meetings and 
catch up with some of 
the key industry players. 

Although bitterly cold in 
Omaha, I warmed to some 
interesting experimental 
outcomes and industry 
trends.

Despite low and variable 
margins in the past 12 
to 24 months and declin-
ing domestic demand for 
pork, producers are ex-
panding production and 
investing in packing (pro-
cessing). 

The investment in pack-
ing is probably encour-
aged by the excellent mar-
gins made by packers in 
the past five years when 
their margins have ranged 
from $20-$50 per pig pro-
cessed. 
Trump futures

Producers were buoyed 
by an unseasonal increase 
in pig futures since the 
election of Donald Trump, 
but these have fallen more 
recently in response to the 
increasing number of pigs 
being produced.

Profitability in 2017 will 
therefore be questionable, 
probably unlikely and de-
pendent on exports. 

An economist who pre-
sented at the meeting be-
lieves there will be more 
change to the US industry 
in the next three years 
than there has been in the 
past 20.

With the possible excep-
tion of China, most other 
pork producing countries 
are in a similar position 
for 2017 and competition 
between the major export-
ers will be fierce, with 
China being the prime 
target. 

The country most af-
fecting the status quo in 
the export stakes is Spain, 
which has grown consid-
erably as an exporter in 
the past five years. 

In Australia our feed 

costs have fallen com-
pared to 2015 and 2016, 
with estimates for the 
eastern states of $370-
$390/tonne (compared to 
$420-$440/tonne in 2015 
and 2016). 

Costs, however, seem 
considerably higher in 
Queensland and I am not 
sure about Western Aus-
tralia.

This is a major relief, 
but with feed cost higher 
than might have been an-
ticipated, margins in 2017 
will depend on how much 
further pork price might 
decline and, of course, the 
type of supply contract 
producers have.

In the last week of 
March, the average east-

ern seaboard price, in-
cluding sow meat, was 
around or under $3.15/kg 
and varied by state. 

This would have been 
a problem in 2016 when 
feed cost was about $430/
tonne but we will have 
lower margins in 2017 and 
could have a problem if 
price continues to fall – 
let us hope the latter is not 
the case.
On trend

I will soon send eve-
ryone on my producer 
database a summary of 
the more interesting out-
comes from the meet-
ings, but the general 
trends obvious during 
the visit were a continual 
improvement in repro-
duction, more judicious 
use of antibiotics driven 
by veterinarians and the 
continual impact of dis-
ease on grower-finisher 
efficiency. 

On average, survival 
post-weaning is about 86 
percent, with most losses 
associated with porcine 
reproductive and respira-
tory syndrome and swine 
influenza virus. 

We do not want PRRS! 
Despite the inefficiency 

caused by these diseases, 
COP in 2016 was about 
$A1.80/kg carcass weight 
and will likely be lower 
in 2017.
Semen additives 

A 12-month study in 

Brazil investigated the ef-
fects on reproduction of 
adding materials to semen 
15 minutes before insemi-
nation. 

The materials investi-
gated were PGF2 alpha, 
oxytocin and GnRH. 

The additives were only 
included in the first dose 
of semen administered to 
sows. 

Otherwise, the proce-
dure was common across 
treatments. 

AI was intra cervical.
The treatments:
 1) 87µg of cloprostenol 

(Planate, Schering-Plough 
Animal Health; n=158) – 
source of PGF2 alpha;

2) 5 IU oxytocin 
(Ovivex, S.P.Veterinaria; 
n=154);

3) 0.2µg buserelin ac-
etate (Receptal, Merck; 
n=93) – source of GnRH;

4) 5 IU oxytocin + 0.2µg 
buserelin acetate (n=81); 
and 

5) Control (n=605). 
I am not sure what se-

Specialist Group meetings, 
technologies that would 
positively disrupt the Aus-
tralian pork industry and 
lead to transformational 
change were discussed. 

The RDAC considered 
that the objectives of a 
number of strategically 
important priorities, name-
ly Bigger Pigs (Special-
ist Group 1), International 
Market Development (Spe-
cialist Group 1), Transfor-
mational Technologies 
(Specialist Group 2) and 
Antimicrobial Resistance 
Stewardship (Specialist 
Group 4), are to be rede-
fined to become more dis-
ruptive in their approach 
and scope to better address 
future industry needs.  

To support our endeav-
ours to identify transfor-
mational (high risk, high 
reward) projects, the in-
volvement of influenc-
ers from outside the pork 
industry to provide input 
into how new technologi-
cal developments and/or 
innovative approaches are 
being applied in other sec-
tors is being considered as 
we look to revise APL’s 
R&D process.  

The key RD&E priorities 
across Specialist Groups 
2, 3 and 4 for funding in 
2017/18 and management 
by the R&I division are 
detailed below.  

The timeline for our 
R&D process for 2017/18 
is also provided below. 

Calls for tender for R&I 
projects to address these 
key priorities will be dis-
tributed to research pro-
viders on April 10, 2017. 

APL’s standard contract 
agreement will also be dis-
tributed (as well as it being 
available on our website) 
with the call for tender 
document this year to en-
able research organisations 
to understand and accept 
our funding terms and 
therefore enable the timely 
execution of project agree-
ments between APL and 
research organisations. 

This is to overcome de-
lays that continue to be ex-
perienced with the signing 
of agreements by research 
providers.  
Round 3 Rural R&D for 
profit submissions

Project applications for 
the Department of Agricul-

ture and Water Resources’ 
Round 3 Rural R&D for 
Profit Program were sub-
mitted in December 2016. 

Outcomes are expected 
to be announced within 
the next couple of months.  

In Round 3, APL ex-
pressed support in three 
proposals, as detailed in 
the table below. 

Identifying opportunities 
for collaboration as well as 
sources of external fund-
ing, to leverage our R&D 
investment dollars to ad-
dress industry priorities, 
remains a key focus for the 
R&I team.  

For further informa-
tion on any of the topics 
discussed in this article, 
please do not hesitate to 
contact me on 0423 056 
045 or heather.channon@
australianpork.com.au 

Initiatives
by DR ROGER CAMPBELL

CEO
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The author believes born alive of about 14-14.5 might 
be achievable in Australia. 

All eyes need to be on feed.

Turbulent time in US and global pork markets

☛ continued P4

Call for tenders opens April 10, 2017
Call for tenders closes May 8, 2017
Tender reviews complete June 12, 2017
AOP budget endorsed (June board 
meeting date)

June 22, 2017

Secretariat evaluations complete June 23, 2017
SG/RDAC chair review complete June 30, 2017
Successful and modify letters sent July 10, 2017
Modified proposals resubmitted July 24, 2017
Modified proposals reviewed by 
APL Manager

July 31, 2017

Unsuccessful letters sent and 
successful contracts sent

August 7, 2017

Contract negotiation completed 
and contracts executed

August 28, 2017

RDAC & SG’s notified of call for 
tender outcomes and full BCA’s

October 31, 2017

Project Lead 
RDC Collaborators

Total project 
budget (cash 
and in kind) 

High throughput technology for 
defining antimicrobial resist-
ance status of pork and chick-
en meat enterprises leading to 
a competitive advantage in the 
global market place

APL RIRDC Chicken 
Meat

$2,921,433

Forewarned is forearmed: 
equipping farmers and agri-
cultural value chains to proac-
tively manage the impacts of 
extreme climate events

MLA GRDC, Sugar Re-
search Australia, 
Cotton RDC, 
RIRDC, APL, 
Wine Australia, 
Dairy Australia

$14,662,435

Wastes to profits: Technol-
ogies and business models for 
the management of wastes in 
the animal industries

MLA AMPC, Dairy 
Australia, APL, 
MLA Donor Com-
pany

$13,953,729

Genomic selection – opportunities 
for the Australian pork industry
☛ from P2

Treatment Control Clopros-
tenol

Oxy-
tocin

Buser-
elin

Oxytocin 
+buserelin P

Pregnancy 
rate (%)

87.9 89.6 91.3 94.0 84.0 NS

Farrowing 
rate (%)

85.0 88.5 89.3 93.1 82.2 NS

Total born 13.0 14.6 14.2 14.7 14.5 <0.001
Born alive 11.6 13.4 12.9 13.6 13.2 <0.001

Table 1
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men additives are used 
in Australia and previous 
research tended to show 
positive outcomes gener-
ally only in ‘underper-
forming’ herds. 

This study was con-
ducted in what the au-
thors termed an average 
performing herd in Bra-
zil and the control results 
tend to confirm this. 

While the results sug-
gest using one of these 
might be worth investigat-
ing, it’s probably best to 
discuss with your semen 
supplier and veterinarian. 

There were no interac-
tions with parity or sea-
son.
Lactation length 

We are all aware of the 
effects of weaning weight 
on pig performance to 
sale, but we tend to for-
get the ‘natural’ variation 
in lactation length, which 
occurs within a weekly 
production system and 
how this might contribute 
to variation in lifetime pig 
performance.

Researchers in Spain in-
vestigated this in a study 
to observe the effect of the 
lactation length of sows 
(belonging to the same 
batch) on the subsequent 
performance of piglets at 
weaning and at 165 days 
of age. 

Seven hundred and two 
male and female cross-

breed piglets [Pietrain 
x (Landrace x Large 
White)] from 70 multipa-
rous sows (parity ranging 
from 2 to 10) were used 
and individually weighed 
every three weeks (from 
birth to slaughter).  

Lactation length within 
the group ranged from 
18 to 22 days and had a 
considerable effect on the 
weight pigs were weaned 
and their weight at 165 
days of age. 

Results are shown be-
low.

The outcome is not so 
surprising and the differ-
ence in sale weight would 
be reduced if all pigs 
were sold at the same age, 
which is encompassed in 
the close-out strategies 
used by producers.

The results, however, 
suggest that technologies 
such as Ovugel and oth-
ers to synchronise ovula-
tion after weaning would 
help reduce this variation 
in weaning and sale age 
and weight, which occurs 
within production sys-
tems.
Reproduction targets

There were several pres-
entations on gestation and 
lactation studies, general-
ly conducted within com-
mercial operations. 

I will report later on 
what new technologies 
were tested, but in this 
APN column I just want 

to highlight the levels 
of performance being 
achieved.

The Danes reported the 
results of a study on di-
etary protein levels in lac-
tation on sow and piglet 
performance. 

Sows started with 14 
piglets and weaned 13. 

Sow weight loss and pig-
let growth performance 
were affected by dietary 
protein, as was subsequent 
litter size. 

Subsequent total born 
averaged 18.5, with born 
alive around 16.5 – a tar-
get I think is way beyond 
us and not necessarily de-
sirable.

For US herds, total born 
was around 15, with born 
alive about 14-14.5, which 
I think might be achiev-
able. 
Sow studies

Results of one large 
study to monitor feed 
intake, growth rate and 
feed efficiency in group 
housed pregnant sows is 
shown in Table 3.

The study involved 
712 PIC Line 1050 sows 
mixed on day five after 
mating, housed in dynam-
ic groups of 260 and fed 
from ESFs (six per pen). 

Sow weight was re-
corded as sows exited the 
ESFs.

Gilts were offered 2kg/
day feed through to day 
112 of gestation. 

Older sows were offered 
2.26kg/day during the 
same period – no sows 
were bump fed during 
gestation. 

Thin sows (12 in total) 
were allowed 3kg feed/
day.

Feed intake, growth rate 
and feed efficiency were 
measured over different 
periods of gestation.

During gestation all 
sows failed to consume 
their allocated feed allow-
ance during the first 10 
days after mixing, but ran 
along their allocated al-
lowance thereafter. 

I will include these re-
sults in my producer sum-
mary of the meetings.

Feed intake in gesta-
tion had little effect on 
lactation performance, al-
though there was a small 
but significant positive 
effect of weight gain in 
gestation on litter size and 
a small significant nega-
tive effect in parity three 
and older sows between 
P2 gain in gestation and 
litter size.

The performance of 
sows during gestation and 
lactation, as summarised 
in Table 3, was generally 
excellent and something 
we should aim for. 

The NZ herd in our 
benchmarking project us-
es US genetics and reports 
15 total born in sows and 
13.45 in gilts. 

The corresponding born 
alive figures in 2015 were 
13.73 and 12.3 respective-
ly, so quite a large dif-

ference in litter size of 
gilts (gilt total born in the 
US herd was 14.8) and 
the BA/TB ratio between 
the US and NZ herds, but 
clearly opportunities for 
improvement in NZ and 
Australian herds. 

I understand a num-
ber of Australian herds 
achieve 14 born alive, so 
there is hope.
COP bashing

So, it’s an interesting 
time in Australia and 
globally and you can nev-
er take things for granted.

The pursuit of efficien-
cy and cost reduction is 
ongoing and may be in 
need of acceleration in 
Australia.

The summary of the US 
meetings will be with you 
soon. 

Meanwhile, I remind all 
producers, once again, to 
keep working at reducing 
COP.

www.porkcrc.com.au 
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Turbulent time in US and global pork markets

Trait Mean Range

Parity: 2.3 1-6

Feed intake (kg/sow in 
gestation)

228 181-310

Body weight gain (kg) 56.8 8-116

P2 at day 5 (mm) 16.1 8-26

P2 at day 112 (mm) 16.6 7-28

Farrowing rate (%) 95.0 0-100

Total  born 14.9 1-25

Born alive 14.2 1-23

Number weaned at 23 days 13.3 0-17

Variations in feed costs and additives significantly 
impact cost of production.

Table 3

☛ from P3

Lactation 
length (d) 18 19 20   21 22 Probability

Weight at 
weaning (kg) 4.54b 5.31a 5.50a   5.64a 5.53a 0.001

Weight at 15 
days (kg) 93.2b 96.5ab 96.8a   98.0a 100.1a 0.004

Table 2

Changes to gestation stall standards
THE 10-year anniver-
sary of the endorsement 
of the Model Code of 
Practice for the Welfare 
of Animals: Pigs has a 
direct impact on pro-
ducers in 2017.

The Model Code of 
Practice for the Welfare 
of Animals: Pigs in-
cludes one standard that 
is only activated after a 
decade. 

Under the systems 
guidelines in the code, 
4.1.5 states that ‘from 10 
years after the endorse-
ment of the Code, a sow 
must not be confined in 
a stall for more than six 
weeks of any gestation 
period’.

An exception is noted 
– any individual sows 
that are under veteri-
nary advice or special 
care by a competent 
stockperson.

The Model Code of 
Practice for the Welfare 
of Animals: Pigs has 
been ratified through 
NSW, Western Austral-
ian, Queensland, Victo-
rian, South Australian, 

and Tasmanian legisla-
tion. 

This means that the 
standard around gesta-
tion stalls will be a le-
gal obligation for all pig 
producers from April 
20, 2017. 

The exception is for 
NSW, where it will be-
come a legal obligation 
on July 1, 2017. 

Some states and terri-
tories have already leg-
islated these provisions 
or provisions requiring 
even shorter confine-
ment times in stalls for 
gestating sows.

The delayed activation 
of this standard was in-
cluded to ensure that pro-
ducers had enough time 
to alter their production 
systems to comply.

Twenty-four percent of 
commercial sow sites, 
which cover 71 percent 
of all commercial sows, 
are already meeting the 
optional APIQP Gesta-
tion Stall Free standard 
and Customer Specifi-
cations for supply stand-
ards (confined in a stall 

for no longer than 24 
hours). 

This standard requires 
gestation stalls to be 
used for no longer than 
five days after last mat-
ing. 

For more information 
on APIQP standards 
and certification, visit 
apiq.com.au 

Sixty-four percent 
of sites and around 24 
percent of commercial 
sows need to be aware 
that the legal expecta-
tions around gestation 
stalls have changed and 
they may not be com-
pliant.

A review of the Model 
Code of Practice for the 
Welfare of Animals: 
Pigs is commencing in 
2017.

For further informa-
tion about the change 
or if you have any con-
cerns, contact Deb Kerr, 
General Manager Policy 
at Australian Pork Lim-
ited on 02 6270 8803 
or email deb.kerr@aus 
tralianpork.com.au 
Meaghan Clack

http://www.mundigo.com.au/
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Marketing Matters
by PETER HAYDON

General Manager Marketing

Use both RespiSure® and Relsure® PCV1 to help maximise  

performance and achieve a higher standard of herd health. 

Control major respiratory diseases such as mycoplasma 

pneumonia caused by M. hyopneumoniae infection, as well as 

helping to prevent Porcine Circovirus Type 2 (PCV2) viraemia.2

All with the support of Zoetis, the global experts in swine health.

References: 1. Kim D et al. Vaccine 20. 2011; 3206-3212. 2. Seo HW et al. Vaccine 2012; 6671-6677. © 2014 Zoetis Inc. All rights reserved.  
Zoetis Australia Pty Ltd. ABN 94 156 476 425. Level 6, 5 Rider Boulevard Rhodes, NSW 2138. www.zoetis.com.au 06/15 TPAH0177

ZOETIS LEADING INNOVATION IN ANIMAL HEALTH  FOR OVER 75 YEARS
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Figure 1

IT is probably fair to say 
that from a commercial 
perspective, 2017 so far 
has been the opposite of 
2016 for pig producers. 

In particular, it’s hard 
to stomach reductions in 
price from close to $4 per 
kilo to close to $3.20 as an 
average.

From the evidence avail-
able, it appears that vol-
ume produced in January 
2017 was 14 percent high-
er than January 2016. 

Retail sales however, 
grew by 12 percent in 
January and by 18 percent 
in March. 

January 2017 was the first 
time in a number of years 
that supply growth has ex-
ceeded demand growth, 
hence the fall in prices.

As the prices have con-
tinued to fall in February 
and March, it is likely that 
supply has maintained its 
strong growth. 

Unsurprisingly, there 
have been quite a few 
calls from producers ask-
ing me what’s going on, 
what Australian Pork 
Limited is doing about it 
and why the hell did I 
say we needed to grow by 
between 12,720 to 20,000 
sows (4.8 to 7.6 percent)?

If I may, I’ll respond to 
those in reverse order. 

Why the hell did I say 
expand by at least 12,720 
sows? 

There are two reasons. 
For the first one I have 

to take you back to August 
2007. 

That was when I joined 
APL. 

I spent six of the first 
eight weeks at APL trav-
elling around the country 
meeting producers. 

Many of those meetings 
happened at kitchen tables 
where producers outlined 
just how much money 
they were losing. 

They explained, some-
times in tears, how wor-
ried they were that they 
would lose their farm, 
their way of life and their 
self respect. 

You can’t witness that 
and not have it stay with 
you. 

When I got back from my 
travels, the price and im-
port data reinforced what I 
had been told by producers. 

Imports were growing 
because they were cheap-
er than Australian pork; 
this increased supply and 
that decreased pig price 
and producers’ margins 
over a number of years. 

When the drought 
spiked grain prices it re-
sulted in the industry con-
tracting by 17 percent and 
many producers going out 
of business. 

To reduce the ‘imports 
are cheaper’ problem we 
needed modern facilities. 

To get those we needed 
strong balance sheets and 
confidence. 

Over time, balance 

sheets did indeed get re-
paired and 2015 and 2016 
were good enough years 
for confidence in invest-
ment to return. 

That appears to have 
started to come through in 
both increased productiv-
ity and new capacity (and 
some filling of previously 
retired capacity). 

It has come through in 
a bigger lump than we 
hoped for but if this im-
proved productivity in the 
hot months stays, we are a 
step closer to international 
competitiveness.

The second reason I said 
we want an increase in 
sows was that future sales 
will be more certain if 
pork gets into the regular 
meal repertoires of more 
consumers. 

We need to be a habit for 
more people. 

In order to do that we 
needed more volume. 

What is APL doing 
about it?  

Clearly, people who are 
making less money than 
they were a year ago are 
stressed; those who are 
making less money and 
have invested are doubly 
stressed. 

As is hopefully widely 
known, we have increased 
marketing activity over 
the March to June period. 

The new versatility ad-
verts (there are six and 
will soon be eight of 
them) each feature a spe-
cific pork cut and show 
the consumer an array of 
different recipes they can 
make with that cut. 

There is an example at 
youtu.be/PgVSdgncHSs 

These are customisable, 
so if there is a particular 
special promotion on in 
a particular channel in a 
particular state, we can 
integrate the advertising 
to make consumers aware 
of that special.

Finally, while demand 
has been strong, it has 
been converted into both 
volume sales and consum-
er price increases. 

The level of premium 
charged for pork has in-
creased on average. 

Figure 1 shows pork 
price premium (the orange 
line) versus all fresh meat 
has increased from about 
105 percent in 2011 to 
over 120 percent in Febru-
ary this year. 

The blue bars repre-
sent volume sales growth 
(and decreases) by period, 
compared to the same pe-
riod the year before.

The first signs of de-
creasing pig prices being 
reflected in reduced con-
sumer prices have been 
seen in butcheries. 

This should start to 
transfer to other retail 
shops for both at-home 
and out-of-home sales, 
which should accelerate 
sales, and is exactly what 
we want right now. 

Working to subdue 
our growing pains 

www.zoetis.com.au
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Climate control.  

Talk to Mundigo – the experts  
 

controlled pig housing. 

3

3

 
 

or need a new climate contolled 

Pig Farm Perspective
          by Bruce the brainy pig

OF late, there has been 
some discussion with-
in the pig industry re-
garding the impact of 
circovirus on breeding 
herds. 

Porcine circovirus is 
the agent causing por-
cine circovirus-associ-
ated disease. 

While PCVAD has 
long been recognised 
as a cause of reduced 
growth rates and in-
creased mortality lead-
ing to significant eco-
nomic losses in grow-
ing pigs, there is very 
little Australian data 
available on the effect 
of PCV2 on breeding 
herds. 

PCV2 is relatively sta-
ble in the environment 
and can be transmitted 
vertically during gesta-
tion (in-utero) or lacta-
tion.

It can also be spread 
between pigs through 
nasal secretions and 
faeces.

Internationally, there 
are reports from as ear-
ly as the 1990s linking 
reproductive failures 
and abortions to PCV2-

related disease within 
the breeding herd, man-
ifesting predominantly 
as increased rates of 
mummified and still-
born foetuses, late-term 
abortions and weak/
non-viable piglets at 
birth. 

In all these cases, 
PCV2 has been either 
isolated as the sole 
cause or in conjunction 
with other reproductive 
disease causes. 

Most incidences of 
reproductive failure as 
a result of PCV2 have 
been due to a change in 
gilt source or other ad-
justments to the breed-
ing herd.

It has also been shown 
that experimental infec-
tion of sows naive to 
PCV2 can result in re-
productive disease. 

Diagnosis of PCV2 as 
a cause of reproductive 
failure relies on:

• Increased late-term 
abor tions/sti l lbir ths/
mummified piglets;

• Microscopic lesions 
consistent with PCV2 
in the heart of the foe-
tus; or

• Detection of PCV2 
within the foetus.

When should you 
think about PCV2 and 
the risk that it might 
pose to your breeding 
herd? 

Well, vaccination of 
replacement gilts to 
PCV2 should be con-
sidered if:

• Source of replace-
ment gilts is changing;

• The breeding herd 
has low immunity to 
PCV2;

• The breeding herd is 
at high risk (such as gilt 
herds or herds with a 
low-parity structure);

• Herds have high re-
placement rates;

• There are any un-
diagnosed causes of 
reproductive failure 
within the herd; and

• Virus is detected in 
umbilical cords of new-
born pigs.

While often not iden-
tified as a cause of re-
productive failure, it is 
well worth considering 
circovirus as a possibil-
ity if you are having 
issues with reproductive 
losses. 

TWELVE months 
ago, pork producers 
in Queensland and 
around the country 
were investing in their 
businesses, renovat-
ing sheds and increas-
ing production on the 
back of increased de-
mand and good market 
prices.

Over the past few 
weeks, the key question 
and concern of Queens-
land pork farmers was: 
“Where are prices going 
to end up?”

As everyone knows, 
price in the marketplace 
is a relationship between 
supply and demand, and 
while there has and 
continues to be growth 
in demand for pork as 
one of the main protein 
sources, there have been 
a number of counter-im-
pacting influences. 

The increase in pro-
duction on almost all 
farms to take advantage 
of increased prices seen 
last year has resulted 
in a slight over-supply, 
giving rise to reduced 
prices at the farm gate, 
however there is an ad-
ditional factor adding 
pressure to the supply 
side of the equation. 

That is the increase 
of imported pork into 
the foodservice side of 
the market, not only for 
ham and bacon, which 
has been the case for 
some years now, but also 
for a range of cooked 
and ready to reheat and 
serve products, such as 
ribs and pulled pork.

The compounding im-
pact hits the domestic 
market when wholesal-
ers can’t sell cuts that 
have now been replaced 
by imported fresh and 
cooked products. 

Traditionally, primal 
cuts not sold the week of 
slaughter would be fro-
zen pending use later in 
the year by smallgoods 

operators and foodser-
vice providers.

Now with more of 
these imported value-
added products hit-
ting the market, frozen 
stocks have built to lev-
els not previously seen. 

To be competitive 
against the value of 
the imported products, 
prices for carcasses have 
dropped dramatically 
across the domestic 
market, with producers 
being offered prices be-
low the cost of produc-
tion. 

Queensland has had 
the additional impact of 
high grain prices, with 
the state experiencing 
another severe drought 
and now just when early 
summer rains had pro-
vided a glimpse of good-
value local grain, espe-
cially in central Queens-
land, cyclone Debbie 
has flooded many such 
crops.

A number of producers 
have reported they will 
or have reduced produc-
tion because they can-
not sustain the impact of 
current carcass prices. 

As for the longer-term 
position, additional mar-
keting by Australian 
Pork Limited and key 
Australian players on the 
use of Australian pork is 
essential, as is support 
for the development of 
overseas markets to pro-
vide greater balance to 
support a growing pork 
industry.

Producers who have 
contractual arrangements 
with their wholesalers 

have had some relief to 
falling prices but now 
find themselves back at 
the negotiation table. 

It is an interesting and 
dynamic industry with 
as few as a thousand 
extra pigs in the weekly 
Australian east coast 
market having the abil-
ity to move the market 
pressure. 

While contract pricing 
has flattened the sea-
sonal price curve, this 
new impact from addi-
tional imported product 
will have a longer-term 
result.

Some relief may also 
come from producers 
who are not intending 
to adopt the new regula-
tions around the limited 
use of gestation stalls 
and as such with the 
pressure of reduced re-
turns will exit the in-
dustry and provide more 
balance to the market, 
resulting in a more sus-
tainable position.

Heading further into 
2017, Pork Queensland 
Inc will continue to ad-
vocate for producers in 
Queensland and will 
maintain the pressure 
on government to revise 
the fees relating to pig 
farming and other areas 
such as the recovery of 
biogas. 

Pork Queensland Inc 
maintains its association 
with Queensland Farm-
ers’ Federation and to-
gether with other inten-
sive farming operations 
pushes for the review of 
energy and other costs. 

President’s Perspective

by JOHN COWARD

How quickly the tide turns

http://www.mundigo.com.au/
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I MUST say I was de-
lighted to walk into the 
West Australian Pork 
Producers’ Association 
Pig Day Out recently at 
Technology Park and see 
a couple of tables of sec-
ondary school students 
up the back of the room.

With some agenda top-
ics admittedly a little 
bland for 15 and 16 year 
olds, I wasn’t surprised to 
see a few vacant looks and 
some headphones filling 
fresh young pink ears.

But, in general, the 
Bindoon Catholic Agri-
cultural College students 
looked engaged and en-
gaging, as did a few Mur-
doch University students I 
made a point of introduc-
ing to a couple of WAPPA 
heavyweights who other-
wise may have left these 
vets and animal scientists 
of tomorrow to go it alone 
on the day.

Clearly, with pork pro-
ducers and those up the 
chain so often lamenting 
that they can’t attract good 
staff and/or keep them 
once they have them, it 
surprises and disappoints 
me a little that producers 
and other industry players 
don’t welcome with open 
arms any opportunity to 
interface with the pig in-
dustry workers of tomor-
row.

Having said that, con-
gratulations to WAPPA 
for getting them along, I 
understand with help from 
former WAPPA president 
Steve Martin’s daughter 
Stacey who now teaches 
at Bindoon.

I was pleased to be able 
to briefly chat with Brett 
Nelson, one of the Col-
lege’s three aboriginal 

teacher’s assistants, who 
along with Stacey accom-
panied the students, some 
indigenous, from Bindoon 
for the day.

With indigenous Aus-
tralians having a long and 
proud history as outstand-
ing stockmen, especially 
as horsemen, drovers, 
musterers and station 
hands, there may simply 
be a natural fit here as in-
nate stockmanship skills 
are surely highly sought 
after and valued at any 
piggery.

While admittedly some 
stock handling skills can 
be taught, having an af-
finity for animals and an 
inner understanding of 
nature is a big advantage 
and some of these fine 
young indigenous kids 
might just find they have a 
head start, given a heads-
up and an opportunity.

For young people to be 
attracted to work in the 
pig industry, which, let’s 
face it, can, subject to dif-
ferent production systems 
and work environments, 

be not exactly a glam-
orous gig, key industry 
players need to get out 
and about and proactively 
promote the positives of a 
porcine workplace.

So, what are those posi-
tives, at least those that 
I see might appeal when 
marketing to a young po-
tential workforce.

I use the word market-
ing deliberately, because 
clearly our industry com-
petes with others and 
must, therefore, market its 
benefits and features.

Here’s my top 10, in no 
particular order:

• Pigs are intelligent ani-
mals, capable of respond-
ing positively to positive 
handling.

• Piggeries offer consist-
ent work, that is, seven days 
a week every day of the 
year. Not seasonal, unlike 
other on-farm jobs such as 
shearing, seeding and har-
vesting, for example.

• The industry is verti-
cally integrated, meaning 
newcomers could begin 
work on-farm and then 
move up the chain to pro-
cessing, packaging, sales 
and marketing.

• Industry is national 
and international, so ca-
reer advancement and 
travel is possible.

• Industry is well backed 
by established, resourced 
marketing (Australian 
Pork Limited) and R&D 
(Pork CRC) bodies, which 
actively support students 
and those seeking pork 
career paths.

• WA’s pork indus-
try, particularly the free 
range sector, is on the 
move, with new piggeries 
planned or being estab-
lished, all of which re-
quire a fresh workforce.

• A relatively small ag-
riculture industry, at least 
compared to the likes of 
grain, beef and sheep, 

WA’s pig/pork industry is 
willing and able to em-
brace and nurture new-
comers.

• The end product, pork, 
is the most consumed 
meat in the world, so 
there’ll always be a ready 
market for the product 
you help produce.

• Of all livestock pro-
duction industries, the 
pig industry is universal-
ly regarded as the most 
technologically advanced, 
especially in terms of ob-
jective measurement of 
inputs and outputs, right 
up to carcass classifica-
tion and food product de-
velopment.

• Free range pig farming, 
which offers an attractive 
open air work environ-
ment and a clearly trend-
ing consumer enthusiasm, 
is an increasingly popular 
production system, with 
WA showing the way. 

Protection and Profit
from START to FINISH

Porcilis®  PCV
Long-term PCV2 immunity for performance and profit

 A single vaccination (2 mL) to pigs from 3 weeks of age*
 Rapid onset of immunity with long-term protection
 Reduces viral load and shedding
 Reduces mortality*
 Reduces weight loss*
 Increases average daily weight gain*

*  During the fattening period. Refer to registered product label for full claim details.  
Refer to Technical brochure for details of trial data.

Intervet Australia Pty Limited trading as MSD Animal Health  ABN 79 008 467 034 
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Brett Nelson (second from left), an aboriginal teacher’s 
assistant at Bindoon Catholic Agricultural College, 
was well aware that the photographer, yours truly, 
was well aware one of his students was giving him a 
set of rabbit ears. Our logic: it had been a good Friday 
and it was almost Easter, so let the kids have some 
fun. On a more serious note, WA’s pig industry needs 
these kids.

Showing the way in WA

Cant Comment 
by 

BRENDON CANT

EVAN Bittner, Pork 
CRC supported PhD 
candidate at the Uni-
versity of Melbourne, 
was recently pictured 
with his supervisor 
Prof Frank Dunshea, 
who last year was hon-
oured with the title of 
Redmond Barry Distin-
guished Professor. 

Prof Dunshea is un-
derstood to be the only 
member of the Faculty of 
Veterinary and Agricul-
tural Sciences to present-
ly hold the award, which 
is a great achievement 
considering the distinc-
tion of some of his col-
leagues. 

This significant achieve-
ment recognises profes-
sors who demonstrate out-
standing leadership in the 

University of Melbourne 
and the wider community, 
coupled with pre-emi-
nence in their research, 
teaching and creative ac-
tivity. 

Congratulating Prof 
Dunshea on the award, 
Pork CRC CEO Dr Rog-
er Campbell said he had 
not only made an out-
standing contribution to 
teaching and developing 
students, many of whom 
have subsequently made 
substantial contributions 
to Australia’s pork indus-
try, but he had also un-
dertaken and supervised 
often ground-breaking, 
globally recognised re-
search which Pork CRC 
acknowledged and ap-
preciated on behalf of its 
stakeholders. 

Australian pork industry 
in safe hands with 
dedication to research

http://www.msd-animal-health.com.au/
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posed by unwanted water-
birds, especially ducks, 
when their faeces could 
contaminate pig feed and 
subsequently infect pigs 
with salmonella. 

The risk was magnified 
in the increasingly popu-
lar free range and ecoshel-
ter systems, which offered 
unwanted intruders rela-
tively easy access to pig 
feed and pigs.

Avian influenza and 
swine dysentery were 
other threats, along with 
mycotoxins from grain 
and straw harvested in wet 
conditions.

Having just returned 
from animal science 
meetings in Des Moines, 
US, Pork CRC CEO Dr 
Roger Campbell revealed 
that the six-million-sow 
US industry was grow-
ing quite rapidly in terms 
of production and pack-
ing plants, with domestic 
demand increasing slower 
than population growth, 
which meant additional 
production had to be ex-
ported.

Currently about a quar-
ter of production is ex-
ported.

“Trends apparent during 
my visit were continual 
improvement in reproduc-
tion, more judicious use 
of antibiotics, largely be-
ing driven by veterinar-
ians and piggery disease 
loads remaining high for 
porcine reproductive and 
respiratory syndrome and 
swine influenza virus and, 
to a lesser extent, porcine 
epidemic diarrhoea vi-
rus,” Dr Campbell said.

Turning his attention 
to Australia, Dr Camp-

bell said the position for 
Australia’s pork producers 
was changing and chal-
lenging, with their future 
dependent on how much 
further price slipped and 
how well they managed 
cost of production.

Australian Pork Limited 
general manager Policy 
Deb Kerr updated attend-
ees on a range of industry 
statistics, including: na-
tional slaughterings up 11 
percent in January 2017 on 
January 2016, resulting in 
national meat production 
rising by 14 percent on 
January 2016; and breed-

ing herd and fresh pork 
per capita consumption 
continuing to increase.

She also announced that 
an additional $964,000 
had been committed na-
tionally to   market the 
versatility of pork, with 
WA’s share commencing 
with a roast promotion in 
April and the WA cam-
paign concluding at the 
end of June.

WAPPA executive com-
mittee member Dean 
Romaniello, a senior man-
ager with Linley Valley 
Pork, generated a spirited 
debate when he intro-

duced and addressed his 
agenda topic ‘fit to load 
and abattoir protocols’.

A few producers vigor-
ously debated perceived 
issues surrounding the 
new meat notice issued 
by the Australian Gov-
ernment’s Department of 
Agriculture and Water 
Resources. 

Covering animal welfare 
concerns at export reg-
istered pork slaughtering 
establishments, it was ef-
fectively unveiled at the 
Pig Day Out by the De-

Local knowhow.
Global knowledge.

To find out more contact 
Country Vet  1800 426 142
WestVet 1800 791 270

BUY 48X 100ml Feron 200+B12get a bonus HSW  bottle mount vaccinator FREE

To find out more coonntttaacccctttttttt 

BUY 2X 1ltr Baycox &get 10 bonus pork chalkFREE

Be sure
to get a deal

After addressing the Pig Day Out, Crawford Taylor of 
Rabobank and WAPPA President Dawson Bradford 
of Cuballing caught up with Ashley Norval of APL and 
Bruce Mullan of DAFWA.

Hungry but happy at the conclusion of the Pig Day 
Out were Narrogin pork producer Mark Conley and 
Sue Skirrow, Albany-based senior veterinary officer 
with DAFWA Livestock Biosecurity. 

Pork CRC CEO Roger Campbell updated attendees 
on Pork CRC’s high-priority R&D projects and over-
viewed the global pig landscape.

Paying plenty of attention at the Pig Day Out were 
these year 11 students from Catholic Agricultural 
College Bindoon. 

Something had amused Richard Evison and Taya 
Clarke, both of Westpork, and Wannamal producer 
Brendan Howard during a session at the Pig Day Out.

Free ranging WAPPA Pig Day Out

Catching up at the Pig Day Out were Department of Agriculture and 
Water Resources Meat Exports Branch area technical manager and 
veterinarian Ran Tal, Narrogin-based DAFWA senior compliance 
officer Alex Stewart and Cuballing producers Graeme Dent and 
Angie O’Hara.

It was lunch time after all, at WA Pig Day Out 2017, so Pork CRC 
CEO Roger Campbell ‘sandwiched’ himself between Pork CRC PhD 
candidate Diana Turpin of Murdoch University and former Pork CRC 
honours student Ingunn Stensland, who started as an R&D officer 
with Linley Valley Pork on March 1.

☛ continued P9

☛ from P1
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partment’s Meat Exports 
Branch area technical 
manager and veterinarian 
Dr Ran Tal.

Dr Tal did his best to 
answer the many que-
ries fired at him, as did 
Department of Agricul-
ture and Food, WA sen-
ior compliance officer 
Alex Stewart, a 38-year 
DAFWA veteran based at 
Narrogin.

Much less controversial 
was an update on the re-
search activities of Pork 
Innovation WA delivered 
by Emalyn Loudon, PI-
WA’s secretary/treasurer 
and a WAPPA executive 
committee member.

Aside from finalis-
ing Pork CRC and APL 
projects PIWA inherited 
from DAFWA in June last 
year, its most significant 
new project hopes to es-
tablish WA as the Austral-
ian centre for the produc-
tion of high-quality free 
range pork.

The two-and-a-half-year 
project will specifically 
tackle cooling system de-
sign for farrowing huts 
and nutrition protocols for 
supplementing essential 
fatty acids and betaine in 
lactating sows and devel-
op a management toolkit 
for free range operatives.

PhD candidate Ka-
ren Moore of PIWA ad-
dressed the topic of op-
timising production of 
male pigs using Improvac, 
admitting that summaris-
ing six years of work into 
six minutes was a difficult 
task. 

Her key take-home mes-
sages were: most fat depo-
sition occurs in the second 
two-week period after the 
second dose of Improvac; 
Improvac males should 
be fed the same level of 
SID lysine as entires for 
two weeks after the sec-
ond dose and following 
this the SID lysine should 
be decreased; light en-
tires can still have boar 
taint; mineral salts reduce 
feed intake and improve 
FCR but have no effect 
on backfat or whole car-
cass fat; and albus lupins 
may reduce feed intake, 
improve FCR and reduce 
backfat.

The Pig Day Out’s final 
speaker, Rabobank Food 

and Agribusiness WA 
manager Crawford Taylor, 
unveiled his crystal ball to 
deliver a measured com-
modity outlook: world 
economy to improve in 
2017; and grains, oil and 
freight to see price im-
provement, but only limit-
ed recovery due to signifi-
cant stock and capacity 
overhang.

Mr Taylor said the US 
was expanding pork pro-
duction, with a forecast 3 
percent growth and, in the 
process, bringing five new 
plants online in the next 
two years.

China’s domestic pork 
production was expected 
to rebound by 2 percent in 
2017, while the EU’s was 
tipped to decline by 1.5 
percent. 

Speaking after a very 
successful Pig Day Out, 
WAPPA president and 
Popanyinning producer 
Dawson Bradford said 
highlights were the robust 
discussions on all topics, 
but especially the hot but-
ton issues of animal wel-
fare and codes of practice 
and the attendance of year 
11 students from Catho-
lic Agricultural College 
Bindoon.

“As we continue to grow 
our industry in WA, our 
future is increasingly de-
pendent on developing, 
nurturing and accessing 
an available pool of qual-
ity, committed piggery 
staff,” Mr Bradford said.

“We therefore encourage 
secondary and tertiary 
students to seriously con-
sider making their careers 
in WA’s pork industry and 
WAPPA commits to help-
ing ensure pathways are 
both accessible and attrac-
tive.”

WAPPA’s executive 
committee comprises 
Dawson Bradford (presi-
dent) of Popanyinning, 
Graeme Dent (vice presi-
dent) of Cuballing, Tor-
ben Soerensen (treasurer) 
of GD Pork, Dean Rom-
aniello of Craig Mostyn 
Group and Emalyn Loud-
on, consultant to the pork 
industry.
Front page photo foot-
note

Stacey Carter, then Sta-
cey Martin, daughter of 
WA pork producers Steve 
and Sharon Martin of 
Wannamal, was the in-

augural Ron Collins Me-
morial Award winner in 
2004. 

Her award involved trav-
el to the US and Canada 
to study auto-sort/weigh 
machines and to investi-
gate how their piggeries 
attempted to alleviate la-
bour costs. 

After that, she managed 
her parents’ farm un-
til 2008 (when she took 
time out to have children), 
handing the reins over to 
her husband Jarrad. 

He is the current manag-
er after taking some time 
out of the industry. 

Stacey started her Grad-
uate Diploma in Educa-
tion (secondary science 
and maths) in 2015, doing 
it part time. 

She graduated at the end 
of 2016 and gained employ-
ment as a Science/Ag Sci-
ence/Biology and Animal 
Production Systems teach-
er at Catholic Agricultural 
College Bindoon this year.

www.wappa.com.au 
Hungry men circled the food and OJ at the Pig Day 
Out.

Murdoch University students Lauren Oakden (animal 
science), Nicole Rutledge (veterinary science) and 
Bastian Ness (veterinary science) attended their first 
WA Pig Day Out where they welcomed one-on-one 
chats with veterinarian Kim Nairn of Portec and 
WAPPA president Dawson Bradford of Popanyinning.

Veterinarian Sarah Kahn, recently appointed DAFWA 
animal welfare director, discussed welfare and bio-
security issues over lunch with WAPPA executive 
officer Jan Cooper.

FARMERS and
FEED MILLERS

FOR ALL YOUR REQUIREMENTS OF:

CONTACT:

Bennie St, Industrial Estate, Dalby
Ph (07) 4662 4333

A/Hrs (07) 4663 5534

PTY
LTDSOYA FEEDS

Soya beans used in our meals are NOT genetically modified!

SFMCA 
FeedSafe 
Accredited

We use whole soya beans not gradings
to supply you with a quality meal

WAPPA Pig Day Out
☛ from P8

David Plant of Milne Agritech spent the lunch break 
doing some one-on-one networking.

http://www.bi-vetmedica.com/species/swine/products/flex_vaccines/circoflex.html
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Tim Croagh and Holly Sterne visited a Danish farmer with farm veterinarians Dr Laura Jensen, Dr Niels 
Hjornholm and Dr Claus Larsen from Boehringer Ingelheim.

IN March, Tim Croagh 
from Western Plains 
Pork in Victoria and 
Holly Sterne from Patoa 
Farms in New Zealand 
attended the Boehringer 
Ingelheim Global Sym-
posium on Sustainable 
Pork Production in Kra-
kow, Poland. 

Fifty pork producers and 
veterinarians from around 
the world were invited to 

participate in the three-
day forum to meet and 
exchange their expertise 
and experiences about 
pork production, sustain-
ability and the marketing 
of their pork.  

The theme of the sym-
posium was ‘The global 
pig market: What do your 
cards look like for the fu-
ture?’ 

Topics covered included 

animal welfare, retail and 
market trends for food and 
the success of the Chilean 
pork industry in its efforts 
to export pork into Asia. 

In addition to the op-
portunity to learn from 
world-leading experts at 
the forum, there was also 
plenty of time for the par-
ticipants to share their ex-
periences with each other.  

A unique feature at the 

end of each session was 
the presentation of the 
views expressed by every-
one, both in areas of com-
monality and divergence, 
which was very useful to 
participants.

Tim said, “The Sustain-
able Pork Production con-
ference in Krakow was 
very good and gave me 
a great understanding of 
where our industry here 
is expecting to focus on in 
the next few years.”

“The range of speakers 
and their topics was of 
great value.”

Another key highlight for 
Tim and Holly was a two-
day farm tour in Denmark 
looking at outdoor and or-
ganic pig production.  

The farm tour provided 
insight into the similar 
challenges that Danish, 
New Zealand and Aus-
tralian farmers all face in 
farrowing sows outdoors, 
as well as the considerable 
differences in the regula-
tion of Danish farming 
practices compared to 
Australasia and the dif-
ferent interpretations on 
what constituted free 
range pork. 

To conclude the tour, the 
group visited the Danish 
Crown slaughter facility 
in Horsens, which slaugh-
ters and processes 20,000 
pigs a day. 

During the tour, the 
group was impressed 
with the efficiency of the 
slaughter and process-
ing freely visible through 
windows alongside the 
company office. 

Those at Danish Crown 
pride themselves on the 
full disclosure of the 
slaughter process to their 
consumers, demonstrating 
very clearly where their 
food comes from. 

Holly Sterne said, “The 
Sustainable Pork Pro-
duction conference and 
subsequent visits to pig 
farms in Denmark gave 
me an understanding of 
the appetite for addressing 
growing consumer focus 
on animal welfare.”

“It was also good to see 
first-hand how farmers 
are shortening the sup-
ply chain and overcoming 
challenging environmen-
tal factors on the farm.” 

Boehringer Ingelheim 
is proud to support both 
Australian and New Zea-
land pork producers by fa-
cilitating experiences such 
as this to bring knowledge 
and expertise back to the 
local pork industry. 

WHY DO SOME PIGLETS WALK 
WITH THEIR HEADS HELD HIGH?

> Because Levucell ®SB piglets are pleased with their performance!

Levucell®SB improves farrowing conditions and improves 

milk production at the onset of lactation. 

With improved vitality,With improved vitality,With improved vitality, LevucellLevucellLevucell®SBSBSB piglets have a betterpiglets have a betterpiglets have a better
survival rate during the neonatal period and enhanced 

performances until weaning.

Live yeast for sows and piglets

Call 1300 247 448 / Email QSS-Lan@lallemand.com

www.lallemandanimalnutrition.com
LALLEMAND ANIMAL NUTRITION    SPECIFIC FOR YOUR SUCCESS 

190 CAPACITY,  FARROW TO FINISH
Great Southern WA | 430ha | 390ha cleared | Freehold

Intensive piggery
FOR SALE

For genuine inquiries, email -  emjay99@wn.com.au

• 400mm rainfall
• No environmental problems   
• Adequate water supplies   
•  Centre laneway; eight paddocks
•  Significant potential for 

expansion of piggery
•  Facilities in good working order
•  Complies with 2017 pig 

housing requirements
• Minimal disease piggery
• PIC genetics
•  Stock and piggery feed 

available at valuation
•  Bitumen road frontage
•  Current contract for pig sales/

immediate income every two 
weeks

•  Property includes house, pig 
housing, machinery sheds, 
grain storage, sheep yards and 
shearing shed

•  Additional house available in 
local township

• Quality assurance in place
•  Diversified production in 

reliable agricultural region
•  Share farming agreement is 

currently in place for sheep 
and cropping for next two 
years

•  Lease option may be 
considered from honest, 
genuine, experienced, qualified 
personnel only.

Long-term owner wishes to move to retirement mid-2017.  
Current owner could be available on no-charge consulting basis 
if desired to potentially ensure current financial and production 

figures are maintained in the immediate future.

Global Symposium on Sustainable Pork Production

http://lallemandanimalnutrition.com/en/australia/


Australian Pork Newspaper, April 2017 – Page 11www.porknews.com.au

COAT-O-FOAM Pty 
Ltd

Specialising in Polyurethane Foam Application

Gavin Forsyth
Sales Manager

www.feedworks.com.au

Doug Pearson
Equipment & Milling Technology
Manager

M 0408 735 185
P +61(0)3 5429 2411
F +61(0)3 5429 2433
E doug.pearson@feedworks.com.au
PO Box 369 Romsey
Victoria Australia 3434

Boehringer Ingelheim Pty Limited
Animal Health Division
78 Waterloo Road
North Ryde NSW 2113
Mobile: 0408 459 356
Tel: 1800 038 037
Fax: 02 8875 8715
john.glassbrook@boehringer-ingelheim.com

John Glassbrook
Bsc. Agric (An.Sci)
Executive Technical Services and Sales Manager

Boehringer Ingelheim Pty Limited
Animal Health Division
78 Waterloo Road
North Ryde NSW 2113
Mobile: 0408 233 227
Tel: 1800 038 037
Fax: 02 8875 8715
chantel.wakenshaw@boehringer-ingelheim.com

Chantel Wakenshaw
B.Ed
Technical Services and Sales Representative

Meg Donahoo
Senior Technical Services and Sales Manager – Swine

Boehringer Ingelheim Pty Limited
Animal Health Division
78 Waterloo Road
North Ryde NSW 2113
Mobile: 0411 330 493 
Tel: 1800 038 037
Fax: 02 8875 8715
meg.donahoo@boehringer-ingelheim.com

Sam Custodio
Executive Technical Services and Sales Manager

Boehringer Ingelheim Pty Limited
Animal Health Division
78 Waterloo Road
North Ryde NSW 2113
Mobile: 0409 493 368 
Tel: 1800 038 037
Fax: 02 8875 8715
samuel.custodio@boehringer-ingelheim.com

Boehringer Ingelheim Pty Limited
Animal Health Division
78 Waterloo Road
North Ryde NSW 2113
Mobile: 0428 270 494
Tel: 1800 038 037
Fax: 02 8875 8715
phillip.marr@boehringer-ingelheim.com

Phillip Marr
Executve Technical Services and Sales Manager

Boehringer Ingelheim Pty Limited
Animal Health Division
78 Waterloo Road
North Ryde NSW 2113
Mobile: 0408 554 328
Tel: 1800 038 037
Fax: 02 8875 8715
susan.schryver@boehringer-ingelheim.com

Susan Schryver
National Sales Manager - FPA

Boehringer Ingelheim Pty Limited
Animal Health Division
78 Waterloo Road
North Ryde NSW 2113
Mobile: 0400 941 233
Tel: 1800 038 037
Fax: 03 8875 8715
ruel.pagoto@boehringer-ingelheim.com

Ruel P.Pagoto D.V.M.
Senior Technical Support Officer - Swine

www.feedworks.com.au

Stuart Wilkinson
Technical Services Manager
Monogastrics

M 0414 487 882
P +61(0)3 5429 2411
F +61(0)3 5429 2433
E stuart.wilkinson@feedworks.com.au
13 High Street, Lancefield
Victoria 3435 Australia  

www.feedworks.com.au

David Cadogan
B.Ag.Sci, MRurSc, PhD.
Technical Services Manager
Monogastrics

M 0409 049 793
P +61(0)3 5429 2411
F +61(0)3 5429 2433
E david.cadogan@feedworks.com.au
13 High Street, Lancefield
Victoria 3435 Australia  

THIS is a quick and easy way to locate the 
right people for any number of specialist 
services and facilities in the pig industry. 

Whatever the job you need to accomplish, 
here’s a group of business cards that 
guarantee you the best available.

Here’s my CardHere’s my Card

SLURRY PUMPING AND COMPOST SPREADING

0437 885 309
E: growuporganics@bigpond.com
www.growuporganics.com.au

LALLEMAND ANIMAL NUTRITION

Alex Turney

Managing Director - Australia and New Zealand

M: +61. (0)419 005 511 
E: aturney@lallemand.com

www.lallemand.com

VAUCLUSE & APS
117 Chapman Rd, Inglewood, SA 5133

David Reu
MOBILE: 0427 791 734
EMAIL: davidreu@vaucluse-aps.com.au 

PH: 08 8380 5672  FAX: 08 8380 5176
www.vaucluse-aps.com.au

A.P.S. AUSSIE PORK
SUPPLIERS PTY LTD

James Bredhauer
8 King St
PO Box 1187
Kingaroy Qld 4610

Ph: 07 4162 2233
Fax: 07 4162 4804

Mob: 0427 549 373
Email: jamesb@aussieporksuppliers.com.au

EASTERN
genetic resources

Brenden McClelland
Phone: 07 4663 1279

Fax: 07 4663 1395
AI Centre: 07 4663 1071

Mobile: 0409 064 806
email: belmontpastoralco@outlook.com
website: www.easterngenetics.com.au

"Belmont"
MS 360
Bell Qld

Australia 4408

  

PO Box 550
Mount Gambier
South Australia 5290

Telephone: (08) 8725 0411
Facsimile: (08) 8725 8784

Mobile: 0409 091 678
Email: myora@myora.com.au

MANAGING DIRECTOR
JEFF BRAUN

ABN 78 008 025 563

“Breeders of quality stock”

MYORA FARM
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I N S P I R E D M O L E C U L A R S O L U T I O N S

Rick Carter, PhD
Technical Services Manager – Pacific

mob: 0412 888 485
mrick.carter@kemin.com

S™

Suite 6-7, 694 Pacific Highway, Killara NSW 2071, 
Sydney, Australia & New Zealand

Phone: 61 2 9844 5700 | Fax: 61 2 9418 2544 

Matt Henry
Country Manager (AgriFood Australia)

mob: 0439 136 602
matthew.henry@kemin.commatthew.henry@kemin.com

I N S P I R E D M O L E C U L A R S O L U T I O N SS
™

Suite 6-7, 694 Pacific Highway, Killara NSW 2071, 
Sydney, Australia & New Zealand

Phone: 61 2 9844 5700 | Fax: 61 2 9418 2544 

David Sherwood 
B.AppSc.(Agriculture)
Sales Manager

Unit 2, 84-92 Barnes Street
Tamworth NSW 2340

MOBILE:  0487 777 089
ORDERS
TEL: 1300 791 009 
FAX:1300 798 005
david@ccdanimalhealth.com.au
www.ccdanimalhealth.com.au

Fiona Selleck 
Business Manager - Pig and Dairy

Unit 2, 84-92 Barnes Street
Tamworth NSW 2340

MOBILE:  0428 247 272

ORDERS

TEL: 1300 791 009 
FAX:1300 798 005

www.ccdanimalhealth.com.au

Christian Pyke
Managing Director

M: 0428 233 200
E: info@cpyke.com.au 
PO Box 3350
Port Lincoln South Australia 5606

www.cpyke.com.au

Australian Agent / Distributor for:

Supplier of 
 high performance 

ingredients for
aquatic and 

animal nutrition
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www.reevegroup.com.au
(03) 9699 7355

DAIRIES - PIGGERIES - ABATTOIRS
Proudly designed & manufactured in Australia

NO BEARINGS OR SEALS UNDERWATER
Can run dry indefinitely without damage

HIGH HEADS AND HUGE OUTPUTS
Ideally suited for travelling irrigators

UNIQUE NON CLOG IMPELLER

www.chrisrichards.com.au • 1800 426 142 • F: 03 5445 5914

Swine Veterinary Consultants
• Health, Production and QA Services
• Disease Eradication and   
 Repopulations
• Servicing all areas of Australia 

CHRIS RICHARDS & ASSOCIATES

Amanda Vardanega 
National Key Account Manager 
Swine

Intervet Australia Pty Ltd
Level 1 - Building A, 26 Talavera Road 

Macquarie Park, NSW, 2113

North Ryde Post Business Centre, 

Locked Bag 2234
North Ryde, NSW, 1670

Australia
T 1800 033 461
M 0427 011 579
F 1800 817 414
amanda.vardanega@merck.com

The Science of Healthier Animals

Peter Nicholson 
Business Manager

Unit 2, 84-92 Barnes Street
Tamworth NSW 2340

MOBILE:  0447 444 674

ORDERS

TEL: 1300 791 009 
FAX:1300 798 005
peter@ccdanimalhealth.com.au
www.ccdanimalhealth.com.au

Delivering Excellence in
Swine Reproduction

Lethbridge, Victoria

Freecall: 1800 647744

Facsimile: (03) 5281 7547

Mobile: 0408 855 875

Email: bridget@porkstorks.com.au

Glencoe, Queensland

Phone: (07) 4699 3011

Facsimile: (07) 4699 3055

Mobile: 0400 672 418

Email: glencoe@porkstorks.com.au

Phone: 02 9609 7922
Fax: 02 9609 7923
admin@nationalfeedsolutions.com.au
www.nationalfeedsolutions.com.au
PO Box 6370 Wetherill Park BC NSW 2164

Suppliers of Elite nutrition and solutions

Kym Miller Mobile: 0439 066 054
Luke Steinborner Mobile: 0439 066 006
Bill Steinborner Mobile: 0499 009 293

Nathan LISTER - 0499 171 010

Darryl MEANEY - 0419 594 922

Bernard CHUAH - 0414 610 889

Neil GANNON - 0458 634 554

Mark OLLEY - 0437 076 615 

BIOMIN Australia Pty Ltd
PO Box 2344, Carlingford NSW 2118
Tel: 02 9872 6324, Fax: 02 9872 5139
email: office.australia@biomin.net

www.biomin.net

ALLTECH AUSTRALIA
8 Roseworthy Rd
Roseworthy, SA 5371
Tel:  
alltechaustralia@alltech.com 

A
llt

ec
h.

co
m

   
   

 A
llt

ec
hA

P 
   

   
@

A
llt

ec
hA

P

Leon Hall
MBA, B.Sc.(Agric.) (Hons.) Anim. Sci.

Industry Manager, Animal Nutrition
Australia & New Zealand

BASF Australia Ltd.
Level 12

28 Freshwater Place
Southbank VIC 3006

Mobile +61 457 104 105
Fax +61 3 8855 6511

leon.hall@basf.com
www.animal-nutrition.basf.com

DEAN GUENTHER
Oceania General Manager

Office: 61 (0)7 5422 9201
mobile: 61 (0)412 853 270

fax: 61 (0)7 5422 9201
dguenther@zinpro.com

Zinpro Animal Nutrition, Inc.
PO Box 1084
Woodford QLD 4514 Australia
zinpro.com

e...e....
■■ Here’s my Card  Here’s my Card ■■ Here’s my Card  Here’s my Card ■■ Here’s my Card Here’s my Card

ABN: 92 115 191 056

Laboratory ServicesACE
12 Gildea Lane Bendigo East, Vic 3550

AQIS QC2 Containment Facility APVMA Licensed Manufacturer

Email: info@acelabservices.com.au
PO Box 6101 White Hills, Vic 3550

PH  : (03) 5443 9665
FAX: (03) 5443 9669

Elanco Animal Health

Dr. Avril Grieve BAgSc, BArts, PhD 

A Division of Eli Lilly Australia Pty Limited

112 Wharf Road
West Ryde NSW 2114
Mobile: 0418 115 314
Fax: 02 9878 7720
Toll Free: 1800 226 324
Customer Service: 02 9325 4570
E-mail: grieve_avril@elanco.com
www.elanco.com.au

National Swine
Senior Territory Manager
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Phone: 07 4634 2166

 Piggery blinds
 Replacement covers
 Dam liners
 Custom made to your specifications

Email: ddt@ddt.com.au

33 Industrial Ave, Toowoomba QLD 4350

www.ddt.com.au

Nigel Young
TECHNICAL & SERVICE MANAGER

CEFN Genetics Pty Ltd
54 King St, Clifton, QLD 4361
Phone : 07 4697 3344
Fax : 07 4697 3532
Web : www.cefn.com.au
Email : nigel@cefn.com.au
Mobile : 0477 477 537

Breeding a Better Future

Alan Smith
B. Ag Sci.

Managing Director

Minitube Australia Pty Ltd Tel: +61 3 5342 8688
P.O. Box 1 Fax: +61 3 5342 8788
135 Brooke Street, Smythesdale Mobile: +61 414 432 790
Victoria 3351 asmith@minitube.com.au
Australia www.minitube.com.au

Merideth Howard
Technical Sales Veterinarian - Pig
Zoetis Australia Pty Ltd
Level 6, 5 Rider Boulevard, Rhodes NSW 2138
PO Box 6066, Silverwater NSW 2128
M 0477 387 392 
F 02 8876 0444 E  merideth.howard@zoetis.com
Tech. Services 1800 814 883 W  www.zoetis.com.au

John Reeves
Commercial Manager: Pig & Poultry
Zoetis Australia Pty Ltd
Level 6, 5 Rider Boulevard, Rhodes NSW 2138
PO Box 6066, Silverwater NSW 2128
T 02 8876 0371 
F 02 8876 0444 E  john.reeves@zoetis.com 
M +61 412 264 497 W  www.zoetis.com.au

Jodie Driscoll
Professional Sales Representative
Pig & Nutrition
Zoetis Australia Pty Ltd
Level 6, 5 Rider Boulevard, Rhodes NSW 2138
PO Box 6066, Silverwater NSW 2128
M 0431 075 972 
F 02 8876 0444 E  jodie.driscoll@zoetis.com 
Tech. Services 1800 814 883 W  www.zoetis.com.au

Tom Cowper
Business Manager Pig & Nutrition

Zoetis Australia Pty Ltd
Level 6, 5 Rider Boulevard, Rhodes NSW 2138

PO Box 6066, Silverwater NSW 2128

M 0418 246 675 E  tom.cowper@zoetis.com

F 02 8876 0444 W  www.zoetis.com.au

Bruce Hunt
Professional Sales Representative
Zoetis Australia Pty Ltd
Level 6, 5 Rider Boulevard, Rhodes NSW 2138
PO Box 6066, Silverwater NSW 2128
M 0438 352 443 E  bruce.hunt@zoetis.com
F 02 8876 0444 W  www.zoetis.com.au www.reevegroup.com.au

(03) 9699 7355

FOR WATER AND EFFLUENT
ON CROPS AND PASTURES

Volume capacity –
18m3/hr to 90m3/hr

Spray width to 36m and
runs up to 330m

Supplying the  
Piggery Industry  
with tarpaulin  

overs  
 

overs

Phone: 1300 059 003    
Fax: 1300 858 626  
Email: info@polytex.net.au    
www.polytex.net.au

»
»
»

»
»

»
»

»
»
»
»
»
»
»

INSULATED CLADDING PANELS
Increase production - decrease energy costs

Call Warwick Prestwood on 0459 111 105 
www.nutekbuildingsystems.com.au | 08 8534 3099

NU-TEK Insulated 
Panels continue to set 
the benchmark in fire-
rated PIR foam panels 
in the agricultural sec-
tor.

Covered with 0.6mm 
COLORBOND steel, Nu-
Tek’s R-values (thermal 
resistance) far exceed 
those of traditional EPS 
(polystyrene) still being 
marketed. 

With the costs of heat-
ing and cooling farrowing 
sheds increasing substan-
tially every year, Nu-Tek’s 
panels are providing sig-
nificant cost savings to 

growers who wish to max-
imise production while 
minimising costs.

An additional benefit is 
the rodent resistance of 
Nu-Tek panels, which in-
creases longevity of all 
buildings when mouse 
numbers are in plague 
proportions in some parts 
of the country.

As a sponsor of the re-
cent Victorian Pig Fair in 
Bendigo, Nu-Tek appre-
ciates the work our farm-
ers put into the Austral-
ian economy and under-
stands the need to gain 
every advantage possible 

in the market.
Nu-Tek panels are 100 

percent Australian made 
in South Australia and on-
ly Australian products are 
used in their production. 

Nu-Tek can manufac-
ture all C-channels and 
flashing required and can 
include a complete pack-
age including silicone and 
screws for any job.

Transport is also avail-
able Australia wide.

Call Warwick Prest-
wood on 0488 544 102 to 
obtain further information 
or a quote on your next 
project. 

Warwick Prestwood of Nu-Tek at the recent Victorian Pig Fair.

Nu-Tek Insulated Panels

www.nutekbuildingsystems.com.au
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WHILE the economic 
viability of installing 
biogas collection and use 
systems at large pigger-
ies has been well docu-
mented, the viability of 
installing biogas systems 
at smaller piggeries (less 
than 500 sows farrow to 
finish or 5000 SPU) has 
not yet been confirmed 
or documented. 

A reported payback 
period of less than three 
years for a 2000-sow far-
row-to-finish piggery in 
NSW was an impressive 
outcome and one which 
encouraged several larger 
piggery operators to in-
stall on-farm biogas sys-
tems in recent years.  

This month’s column is 
devoted to examining the 
feasibility of installing a 
biogas system at a typical 
500-sow farrow-to-finish 
piggery.
On-farm costs

On-farm energy costs 
are influenced by the mix 
of energy sources (grid 
electricity, natural gas, 
LPG, diesel generator, 
solar), climate, building 
design, shed heating and 
cooling systems, light-
ing, water supply, efflu-
ent management and the 
presence of on-site feed 
milling.  

The proximity of the 
piggery to reliable grid 
electricity and supply tar-
iffs is also important.  

Because no two farms 
are alike in terms of en-
ergy use and costs, the 
economic feasibility of 
biogas systems should be 
assessed on a site-specific 
basis and the examples 
outlined in this column 
can only provide general 
guidance.

For a typical 500-sow 
farrow-to-finish piggery, 
on-farm electricity con-
sumption has been esti-
mated to be from 90MWh/
year (gas heated sheds) to 
280MWh/year (fully elec-

trically heated sheds plus 
feed mill), resulting in an-
nual electricity costs of 
$23,000 to $70,000 a year, 
respectively.  

If LPG is used for shed 
heating, consumption 
may be 41,000 litres/year 
at a cost in the order of 
$33,000/year.  

Consequently, total 
on-farm energy costs 
are likely to range from 
$45,000 to $80,000/year.
System costs

PigBal modelling sug-
gests the 500-sow farrow-
to-finish or 5000 SPU 
piggery would require 
construction of a covered 
4.4ML-capacity anaero-
bic pond at a construction 
cost of $121,000, includ-
ing earthworks.  

This CAP could produce 
an estimated 442 cubic 
metres of biogas on an 
average daily basis. 

Assuming a methane 
content of 65 percent, it 
could provide 10GJ/day of 
total primary energy.  

This biogas could be 
used to run an engine-
driven generator, to pro-
duce electricity, or a com-
bined heat and power sys-
tem, producing electricity 
and hot water from the 
engine cooling and ex-
haust system.  

The cost of a 50kWe 
CHP system, which could 
operate for about 20 hours 
a day, on average, is esti-
mated at $150,000, while 
a generator system (with-

out heat recovery) may 
cost about $125,000. 

Other biogas system 
components include a 
flare to burn excess bio-
gas, a biogas cleaning sys-
tem and safety and control 
systems.  

The resulting total cost 
for installing a typi-
cal biogas system at the 
piggery is estimated at 
$314,000 to $344,000.  

Ongoing operation and 
maintenance costs are es-
timated at $10,000/year.

Rather than using biogas 
to generate electricity, an-
other alternative would be 
to install a biogas-fired 
hot water boiler, which 
may be feasible at pig-
geries that currently use 
hot water boilers burning 
LPG for heating farrow-
ing and/or weaner sheds. 

The total system cost 
(including the CAP) 
would be about $166,000, 
which is less than half the 
cost of a CHP system.  

The ongoing operation 
and maintenance costs 
would also be substan-
tially less.
System returns

Depending on the pat-
tern of on-farm energy 
use, the electricity and 
heat generated by the 
biogas system could po-
tentially offset the entire 
grid-electricity and LPG 
consumption at the pig-
gery, resulting in annual 
energy cost savings from 
$44,000 to $80,000 and 
simple payback periods of 
five to nine years.  

However, it should be 
noted that biogas engine 
generators don’t operate 
efficiently at less than 
about half their full oper-
ating capacity.  

Consequently, close ex-
amination of hourly power 
consumption records may 
indicate it is preferable to 
install two 25kWe genera-
tors rather than the pro-
posed 50kWe unit to more 
effectively meet base and 
peak loads.  

However, there may be 
relatively few small-ca-
pacity units available on 
the market and the cost 
per kilowatt generally in-
creases for smaller units.  

The payback period 
for the alternative biogas 
boiler system was estimat-
ed at six years.
Exporting electricity 

The value and complex-
ity of exporting surplus 
electricity to the supply 
grid is often difficult to 
justify, given the relatively 
low typical sale price of 
$0.03/kWh and the signif-
icant capital investment 
often required to upgrade 
the supply grid to receive 
the exported electricity.  

However, the ability to 

export electricity to the 
grid may improve the 
economic viability of run-
ning the generator at full 
capacity during periods 
of low on-site electricity 
demand.  
Carbon credits

Assuming that all bio-
gas is burnt in an en-
gine, hot water boiler or 
flare (rather than being 
vented to the atmos-
phere), it is estimated 
that carbon emissions of 
1495 tonnes CO2-e can 
be prevented annually 
for the 500-sow farrow-
to-finish piggery exam-
ple.  

Under the Australian 
Government’s Emissions 
Reduction Fund, this rep-
resents 1495 Australian 
Carbon Credit Units.  

The average ACCU 
price at a recent ERF 
auction was about $10/
ACCU, resulting in a po-
tential further income of 
$14,950/year for the sale 
of ACCUs earned by the 
proposed biogas system.  

However, it should be 
noted that mandatory 
monitoring and auditing 
costs are likely to sub-
stantially reduce the net 
income from the ERF.

Piggeries that generate 
electricity, offsetting the 
use of grid supplies, may 
be eligible to trade Re-
newable Energy Certifi-
cates. 

One REC is equivalent 
to one megawatt-hour of 
electricity generation.  

RECs can be traded for 
cash and their value fluc-
tuates according to mar-
ket conditions.  

Historically, RECs have 
roughly paid for the gen-
erator maintenance costs 
for some existing piggery 
installations.
Careful considerations

The examples provided 
in this column suggest 
that biogas systems may 
be viable at relatively 
small piggeries, giving 
simple payback periods of 
five to nine years.  

These estimates do not 
include any income from 
the sale of RECs and AC-
CUs.  

In general, comprehen-
sive, site-specific assess-
ments that consider the 
mix of existing on-farm 
energy sources and use 
patterns are recommend-
ed before proceeding with 
biogas system develop-
ments.

If you require further 
information regarding 
the feasibility of biogas 
systems at smaller pig-
geries, contact me on 
07 4529 4247 or email 
alan.skerman@daf.qld.
gov.au

www.porkcrc.com.au 

FILIPINO PIGGERY TECHNICIANS AVAILABLE!
WWe have assisted Australian employers overcome their 

problem with skill shortages 

� Highly skilled workers with a wealth of 
experience in the pork industry

� Committed workers for life
� We will handle recruitment & 

immigration processes
� We will save you the hassle of finding 

highly qualified, efficient employees

Global Skilled Employment Services
is a recruitment company 

specialising in the placement of 
overseas skilled workers. We 

currently have a pool of skilled 
personnel who have completed 

tertiary qualifications from 
Australian accredited agricultural 

colleges from the Philippines. 

Contact us for more information:
E: info@gsemployment.com.au
Ph: (03) 9548 – 3628
M: 0432 452 535 or 0418 177 951

Manure Spreaders

• Heavy-duty design and construction
• Ideal for all types of manure and compost
• Will also spread lime and gypsum
• Empties in less than 4 minutes
• Even spread width up to 24 metres

SPREADER SIZES:  6-50 cubic metres

www.axonmachinery.com.au
Ph 02 9974 2704 

Is biogas a viable option 
for smaller piggeries?

by ALAN SKERMAN
Leader, Pork CRC Bioenergy

Support ProgramIt
,
s a gas



Australian Pork Newspaper, April 2017 – Page 15www.porknews.com.au

 Farrowing and weaner crates, 
growers and baconer pens.  Feed 
hopper with stainless steel trough.

 Farrowing flooring with a 10mm gap; 
weaners flooring with a 12mm gap; and 
growers flooring with a 15mm gap.

Excellent quality 
Concrete Slats for Piggeries

Diagonal Farrowing Crate.  Straight Farrowing Crate.

Ph (02) 6644 6065 – Fax (02) 6644 7568
– Mobile 0437 431 901 – Email sales@vereyken.com.au 

2 Clark Rd, Junction Hill • PO Box 421, Grafton NSW 2460

Head Office: Vereyken Bros. Pty Ltd, ABN 11 003 543 548 Anytime or (02) 6644 6065
 Fx (02) 6644 7568                  Mobile: 0437 431 901 
Victoria: Ben Slots (03) 9462 4266 Fax (03) 9718 1896
Freecall: 1800 999 245   Mob 0418 388 842

ALL FLOORING IS MADE TO SIZE AT NO EXTRA COST

www.primegro.com.au
Results are based on typical progeny growth performance 
achieved using Primegro Genetics grown under a high health 
environment and fed using the Rivalea Nutritional Program.

ALTHOUGH Aussie 
Pumps is a relative new-
comer to the Australian 
pump market, the Aussie 
Fire Chief has actually 
been in service in this 
country for a number of 
years. 

Previously marketed 
under the Pacific brand 
name before Aussie 
Pumps started, the Fire 
Chief set new standards 
for performance and lon-
gevity.

Now Aussie Pumps is 
running a competition to 
find the oldest operating 
Fire Chief in the country.  

The prize is a brand-new 
Aussie Fire Chief with a 
6.5hp GX200 Honda pet-
rol engine.

Aussie Pumps’ Brad 
Farrugia said, “Since we 
started the competition 
early in the year, we have 
found machines that are 
28 and even 30 years old 
that have been operating 
continuously and provid-
ing great customer ser-
vice.”  

“They are fitted with the 
original Honda GX140 
engine, the first of the 

overhead-valve single cyl-
inders from Honda, and 
those engines still start 
first pull.”

Aussie Pumps selects 
Honda as the prime en-
gine supplier for all pet-
rol-drive self-priming 
pumps from the 1” QP1 
Ultralite through to the 
big 6” self-priming water 
lifter.

Customers who have 
used the pumps for years 
are astonished at the way 
they just perform, year in, 
year out, even in a multi-
tude of on-farm duties.

The pumps are used for 
wash-down, high-pressure 
water transfer, stock pen 
clean-out and even their 
original function, fire-
fighting.

John Paul Jordan from 
Capertee Valley said, 
“Our old Fire Chief has 
never missed a beat in 28 
years.”

JP identified himself by 
contacting Aussie’s spare 
parts department looking 
for a new replacement suc-
tion port.

Twenty-eight years and 
he has never had to re-

place a seal or O-ring, and 
all he needed was a suc-
tion port because he had 
burred the thread on the 
suction intake.

That is probably a record 
in machinery longevity 
and low-cost maintenance.

“What I like about the 
Chief is that it still per-
forms just as well as when 
it was new,” JP said.  

“The Honda engine nev-
er misses a beat and the 
heavy-duty skids supplied 
as standard on all Fire 
Chiefs mean it provides a 
stable platform to work off 
the back of the ute or even 
in rough terrain.” 

Aussie’s pumps are su-
perbly match-tested to the 
Honda engines to ensure 
the engines are not over-
loaded when the pump is 
in operation. 

This extends the life of 
the engine and improves 
fuel economy. 

The pump’s hydraulic 
designs ensures high effi-
ciencies and performance 
levels.

JP’s pump is in the com-
petition and now Aussie 
dealers around the coun-
try are looking for any-
body with an Aussie Fire 
Chief pump that is older 
and still in operating con-
dition who would like to 
enter the competition.

Winners will be decided 
by the end of April 2017 
and the new pump award-
ed to the lucky winner. 

“JP is in with a big 
chance,” Farrugia said.  

“Aussie and Honda, what 
a combination.

“It’s that Honda-ap-
proved engine match pro-
gram that really gets the 
best out of the product.” 

Further information on 
the Aussie Fire Chief is 
readily available from 
aussiepumps.com.au and 
Aussie Pumps distributors 
throughout Australia. 

Aussie’s oldest 
Fire Chief pump

John Paul Jordan from Capertee Valley with his 
28-year-old Fire Chief.
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New Zealand: Boehringer Ingelheim (NZ) Limited, Animal Health Division, Level 1, Unit 9, 42 Ormiston Road, East Tamaki, Manukau 2016. Toll free: 0800 802 461. Restricted Veterinary Medicine. Access is only 
through a veterinary authorisation. Australia: Boehringer Ingelheim Pty Limited ABN 52 000 452 308. Animal Health Division, 78 Waterloo Road, North Ryde NSW 2113. Toll free: 1800 038 037. Ingelvac MycoFLEX®, 
Ingelvac CircoFLEX® and FLEXcombo® are trademarks of Boehringer Ingelheim Vetmedica GmbH, 55216 Ingelheim/Rhein. BIV9290

Talk to your Boehringer Ingelheim representative now about the 
latest Australian trial results with:


	APN0417__1
	APN0417__2
	APN0417__3
	APN0417__4
	APN0417__5
	APN0417__6
	APN0417__7
	APN0417__8
	APN0417__9
	APN0417__10
	APN0417__11
	APN0417__12
	APN0417__13
	APN0417__14
	APN0417__15
	APN0417__16


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Web pdf files 200)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [1559.055 1133.858]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Web pdf files 200)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [1559.055 1133.858]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Web pdf files 200)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [1559.055 1133.858]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Web pdf files 200)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [1559.055 1133.858]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Web pdf files 200)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [1559.055 1133.858]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Web pdf files 200)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [1559.055 1133.858]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Web pdf files 200)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [1559.055 1133.858]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Web pdf files 200)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [1559.055 1133.858]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Web pdf files 200)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [1559.055 1133.858]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Web pdf files 200)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [1559.055 1133.858]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Web pdf files 200)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [1559.055 1133.858]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Web pdf files 200)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [1559.055 1133.858]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Web pdf files 200)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [1559.055 1133.858]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Web pdf files 200)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [1559.055 1133.858]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Web pdf files 200)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [1559.055 1133.858]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Web pdf files 200)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [1559.055 1133.858]
>> setpagedevice


