disrupters

There has been considerable mediainterest in
the feminisation of some wild fish brought
about by the action of certain endocrine
disrupting compounds (EDCs) associated with
effluents from wastewater treatment works.

The EDCs of greatest concern are the steroid
oestrogens (SOs), specificaly:
« thenaturally occurring hormones oestrone
and oestradiol

« the synthetic compound ethinyl-oestradiol
which isthe active ingredient of the
contraceptive pill.

The UKWIR project Endocrine Disrupting
Chemicals: Assessment of the Performance of
Wastewater Treatment Works in Removing
Oestrogenic Substances has quantified the
removal of these compounds by various
wastewater treatment processes.

Great care was given to designing the project
and the steering group ensured that the data
collected was of good quality in order to
increase the confidencein any futuretechnical
and policy decisions.

The project, part of a National Demonstration
Programme (a collaboration between Defra, the

Environment Agency and UKWIR) was carried

out by WRc with overall project management
by UKWIR through Gordon Wheale.

UKWIR Client Manager, Y orkshire Water's
Tony Harrington, said “the beauty of the
project was that everybody was on board and
this adds value to the results as well as
increasing the value for money for each
contributor”.

Removing endocrine

Figure 1. EDC site locations
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All ten water and sewerage companies
collaborated to provide fourteen sites for
monitoring the efficacy of abroad range of
existing treatments. The works' influent was
intensively monitored as well asthe
effluents downstream after primary,
secondary and tertiary treatment stages to
ascertain the EDC removal.

So what are the findings? At adissemination
seminar WRc's lan Johnson and Tony
Butwell presented the results.

Results

At the fourteen works, readings were taken
fortnightly over ayear including aweek of
intense sampling and a day of hourly
sampling. This meansthereis now a
significant dataresourceavailable.

It isnot possible to go into detail on al the
permutations of treatments available and the
related EDC removal. However therearea
number of general conclusions.

The two naturally occurring steroid
oestrogens, oestrone and oestradiol, have
been detected in the influent of all of the
works monitored. Nitrifying activated sludge
processes removed over 90 per cent, but the
performance of biological filter plantswas
more variable and non-nitrifying activated
sludge plants were | east effective.

The synthetic steroid oestrogen
ethinyloestradiol (EE2) was observed in the
influent at all works but at significantly
lower concentrations than was observed in
other studies.

This may be due to the rapid and effective
sample preservation suppressing the
formation of free compound by the process
of deconjugation.

The concentrations observed in the treated
effluent were similar to those from other
studies but average percentage removal
values were lower, at less than 60 per cent in
nitrifying activated sludge processes.

Current technology

As part of the programme, the performance
of current treatment technology and the
efficacy of more advanced treatment is being
monitored at two wastewater treatment
works.
Howar d Brett of Thames Water and John
Churchley of Severn Trent Water gave
preliminary findings from the full scale
continued on page 3

As seen by others

Two reports on the water sector during
April have focused attention on innovation
within UKWIR’s membership, the water
service suppliers in the UK.

A report by the Council for Science and
Technology (CST) makesreferenceto
UKWIR'’s research roadmaps and the
Barriers to Innovation project.

The CST report states that ‘the UK water
industry is successful (in inovation) through
collaboration and research programmes
such as UKWIR'.

The report concludes that ‘ R& D investment
islow inthe sector, there areinsufficient
regulatory awards for innovative solutions
to be given to long-termtechnol ogy
planning’.

However, included amongst their
recommendations is that ‘ Gover nment,
together with Ofwat and the water
companies, should

mechanisms to encourage the necessary
structures for R& D to be commissioned by
and undertaken in partnership with the
industry, for example by strengthening the
resources of UKWIR or a similar body’.

Cave Review

The UK Government commissioned a

Review of Competition and Innovation in the
Water Sector by Professor Martin Cave and
after much consultation their final report
has been published.

The review recommends that the
government, industry, regulators, suppliers,
research councils, the Technology Strategy
Board and others come together to agree a
shared R&D vision for the industry and to
co-ordinate their work.

The report quoted UKWIR' s suggestions
that the industry could support R&D in
underground asset maintenance, leakage,
energy use, smart meters and water and
wastewater treatment technologies.

The main recommendation isfor the
creation of an industry R&D body,
supported by funding of the order of £20m
ayear.

Together these reports confirm UKWIR's
long held view that collaboration is essential
in asector which is not abig investor in
research.

By aligning our activitiesin the UK, we will
be better able to bridge the gaps between
research, development and application, and
to reduce the technological and regulatory
risks of failure.

UK Water Industry Research Limited, 1 Queen Anne's Gate, London, SW1H 9BT, UK
tel: +44 (0) 20 7344 1807 fax: +44 (0) 20 7344 1859, email: mail @ukwir.org.uk, www.ukwir.org



Common ground on fire hydrants

The project Fire Hydrants and Fire Fighting
Supplies, being managed for UKWIR by Jo
Parker, received avery high scorein the
UKWIR project appraisal and selection
process. Judging by the issues raised at an
UKWIR workshop in March it was easy to
see why it is seen as a priority.

Anticipating the need to gain agreement from
all stakeholders on the objectives and
outputs, the workshop was held three
months before the start of the nine month
project.

Representatives from the water companies,
Ofwat and Defra mixed with members of the
Fire and Rescue Service aswell asthe
National Fire Sprinkler Network to hear a
series of presentations setting out the needs
of the different organisations.

Northumbrian Water’s Eric Styan, Chair of
the Water Distribution Infrastructure
Network, described the legisl ative framework
under which water utilities operate and their
duties to provide wholesome water to their
customers as well as suppliesfor firefighting
and how these could conflict.

Welcome

Peter Barrow from the Dorset Fire and
Rescue Service and a representative on the
National Liaison Group of Fire Fighting
Activities, welcomed the invitation to the
workshop. He hoped that one of the
outcomeswould be asingleguidance

document, mutually agreed by all the
stakeholders, that ‘ must be useful at an
actual fire'.

Only 5 per cent of fires required the use of a
fire hydrant but ‘when they are needed, they
arereally needed’. He added that fire
fighters' safety was paramount but there are
also pressures to be economic and effective.

Ronnie King, representing the National Fire
Sprinkler Group, informed del egates of the
importance of fire sprinklersin commercial
properties, care homes and schoolsin
tackling fires. However, water pressure
needs to be adequate and under-sizing of
meters can restrict the flow.

Steve Mizon, from the RSIA Insurance
Group, said that ‘ data was needed on the
impact on society if thewater fails'. Insurance
companies have a great interest in the
financial effect of firefighting but
information is still sparse.

Breakout sessions

There followed a series of breakout sessions,
carefully facilitated by Chris Overton, to
tease out the significant areas of concern and
set out the priorities for investigation.

There will be plenty of issues for the
contractors to contemplate. Partly as a
consequence of fire appliances having amuch
greater water carrying capacity nowadays,
there are many potentially redundant fire

hydrants. But which ones should be removed
and how might their removal be funded to
reduce on-going maintenance costs?

Pressure reduction is seen as a key element
inreducing water leakage. How might this
impact on fire hydrants and thus on the task
of saving lives and property?

Thereis still much ambiguity over some of
the definitions and the meaning of such
words as ‘adequate’ when referring to water
supply and pressure in the legislation.

UKWIR Client Manager, Thames Water's
Mike Shepherd, announced that the project
steering group would now adjust the original
aims, objectives and expected outputsin the
light of the day’s deliberations.

&,

‘whm-ii%/areneecied, they arely needed’

customeR DEST I

Understanding the debt

Customer debt levelsarerising and, in the
current financial circumstances, are expected
to rise even further. UKWIR, through its
contractor, Emaginating, hasbeen collecting
and analysing information to ensure that the
debt reduction debate and resulting strategies
are based on sound information.

Thisentailed investigating the correlation
between debt collection performance and
income deprivation across the industry.

At an UKWIR dissemination workshop,
Richard Stanbrook, from Bournemouth and
West Hants Water and UKWIR Client
Manager, praised the companiesfor ‘their
fantasticlevel of participationinsupplying
detailedinformation.’

He added that the study, managed for
UKWIR by Richard Kirby, was both
innovative and thorough and its findings
confirmed that the Debt Strategy Group was
focusing on theright areas.

Peter Boden of Emaginating, set out the
scale of UK consumer debt. Average
household debt is almost £10k (£60k
including mortgages) and the water debt of
£1.225bn (£55 for each domestic household
in England and Wales) had increased by 56
per cent in the four years since 2004, as

shown in figure 2. Twelve per cent of
consumers missed a household bill (gas,
electricity, water, council tax, telephone,
rent) in the last six months of 2008.

Debt and deprivation

Modern computing power isvital in
analysing the vast quantity of datarequired
to improve the significance of the results.
The analysis was greatly dependant on the
use of an ‘index of multiple deprivation’, a
government measure cal cul ated for each of
34,0001 ocal areasin England and Wales.

The income component of thisindex was
related to water company debt data obtained
from thirteen participating companies who
together provide water and sewerage services
to 81 per cent of the population of England
and Wales.

The data included late payments (>3 months
and >£10), debt write off and details on
payment methods such as direct debit,
Water Card, Water Direct, and collection
through local authority agreements.

The project report, due shortly, shows that
income deprivation isakey factor in driving
extremes of indebtedness and goes on to
analyse anumber of other factorswhich give

rise to variations between companies. A
series of recommendations aimed at
supporting improved debt recovery in the
industry are made.

Peter Boden emphasised that the industry is
aspecial caseand is at adisadvantage
compared with other utilities. Thereis no
contract with the customer and hence less
contact information such as phone numbers.
Water companies do not have the sanction to
disconnect customers.

The water industry now has a much sounder
base of information on which to base policy
in addressing debt collectionin local

circumstances for arange of customer types.

Figure 2. Water industry debt

£1,600bn

£1,200bn

£800bn q

£400bn q

£0bn
2004 2005 2006 2007 2008

UKWIR NEWS June 2009




VISTA delivers

‘The VISTA project, together with therelated
Mapping the Underworld and Orpheus
projects, (seefigure 3), has made huge
progress and the £10m programme of
research has been delivered on time and
withinbudget’.

This was the message given by UKWIR
Director Mike Farrimond at the
dissemination seminar of the three year
VISTA (Visualising Integrated Information
on Buried Assets to Reduce Street Works)
project.

This high profile project was funded jointly
by Government (through the Technology
Strategy Board) and twenty partners related
to the main utilities and was managed by

environmental damage and safety costs.
These amount to an estimated annual cost of
£5.5billion.

VISTA involved two universities.
Nottingham investigated how satellite
technology could be more widely applied to
allow buried asset information to be collected
more quickly, easily and accurately from the
field.

One particular problem in citiesis that
communication with a satellite from street
level isaffected by tall buildings. To mitigate
this effect information can be assembled
from anumbers of international satellites
whose exact positions can be predicted.

An important initial step was to produce a
dictionary and thesaurus of definitions of
asset types as organisations often apply them
in different ways.

Leeds University are addressing the particular
challenge of producing maps that not only
differentiate all the asset information but also
illustrate the uncertainties in the data.

Real life

With so much progress on the research side
the next step, Mike Farrimond concluded, ‘is
totest theresultsinreal life'.

Jo Parker said that VISTA related work will
continue through various funding streams.
Indeed, February saw the launch of Mapping
the Underworld Phase Il and
www.mappingtheunderworld.ac.uk

UKWIR through Jo Parker.

The 2004 Traffic Management Act
(TMA) acted as a catalyst to the
project by requiring utilities to
produceand exchangedigital asset
locationinformation.

Daunting

The scale of utility operationsis
daunting. To repair, maintain and
upgrade the UK network of buried
infrastructure, the utility industries
undertake, on average, about 1.5
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has the details.

To hear more about the on-going
research you can attend the
forthcoming conference
‘Transforming the Technology for
Buried Asset Records' on 11 June

/ 2009 at Nottingham University.

The event brochure can be found
at www.sbwwi.co.uk/cms/img/
seminarpresentation/file-147.pdf
To find out more about the
VISTA project visit
www.vistadtiproject.org/site/vista

A common
container to
hold and
manipulate
in 3D

where you can also download the
|eafl et describing the project.

ICE date

to safety. The annual direct cost to utilities
isin excess of £1.5 billion, part of whichis
attributable to ‘dry’ holes, where plant and
equipment are not found. Damage to third
party assetsis estimated at £150 million a
year.

These direct costs are significantly less than
societal costs, which include costs of delays
to road users, disruption to business,

ENDOCRINE (continued from page )i

works at Swindon and the pilot works at
Ilkeston respectively.

These works have been specifically upgraded
to test the effectiveness of treatment
processes, including granulated activated
carbon and oxidation using 0zone and
chlorinedioxide.

In all cases, advanced treatment was able to
remove EDCs to very low concentrations
where adverse effectson fishinreceiving
rivers would not be expected.

However, further work is required to test the
performance with higher EDC loads and to
determine the best environmental solution,
taking into account costs and carbon
footprints. Defra’s lan MacDonald
concluded by saying that “the success of the
collaboration should be celebrated and long
may it continue”.
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Leeds University sought to develop a facility
to integrate and access any buried asset
records in a uniform way, and to develop
appropriate delivery mechanisms, including
the internet.

The outputs have to be useful to different

classes of user ranging from street workersto
officeplanners.

The Institution of Civil Engineers
is hosting NUAG’s ‘One Jigsaw Delivering a
National Common Approach’ conferenceon
22 June 2009 in London when UKWIR
Director, Mike Farrimond, will be one of the
speakers. Thereis a 10% discount for

UKWIR subscribers and collaborators - visit
www.ice.org.uk/conferences_eventsfor
details.

UKWIR & PRICE REVIEWS N

Preparing for PR14

UKWIR held a workshop on 20 April 2009
to addressissues and challenges associated
with the 2014 Price Review in England and
Wales (PR14), the Strategic Review of
Charges 2014 (SRC14) in Scotland, and Price
Control 2013 (PC13) in Northern Ireland.

Delegates at the workshop represented the
water industry and its regulators who
generated prioritised responses to the
identified challenges.

Paul Butler, UKWIR's Chairman, opened
the workshop by reminding delegates of the
need to start planning now for PR14 and that
the ultimate aim of the workshop was to
identify research projects that could be
developed for inclusion in UKWIR'’ s annual
research programme.

After a series of scene setting presentations
from stakeholders, Chris Overton organised
aseries of breakout and feedback sessions.

The resulting outputs from the workshop
includeidentifiedissuesand challenges, and
ideas for corresponding responses and their
key elements and features, al ranked in
priority order.

The twenty one highest priority responses
were grouped into eight inter-linked ‘topic
areas'.

These outputs will be used by UKWIR to
inform the development of their research
programme, as part of abroader collaborative
effort.



WASTEWATER TREATMENT & SEWERAGER

Separating
surface water

In the past, the most cost effective way of
dealing with increased surface water flowsin
the sewerage system has been to invest in
larger diameter sewers. This has the knock-on
effect of increased operating costs of power at
pumping stations, treatment works and the
need to expand the treatment works to cope
with the additional flows below formula.

In the future alternative solutions are more
likely to come into play now thereis a need to
carry out cost benefit analysis, demonstrate
overall cost effectiveness aswell as consider
the social and environmental costs.

The UKWIR project Exploring the Cost Benefit
of Separating Direct Surface Water Inputs from
the Combined Sewerage System, managed by
Phil Reaney, islooking at alternative
solutions with the object of producing a simple
to use decision support tool that will also
assist in the production of the new Surface
Water Management Plans.

There are a plethora of alternative solutions
that can be considered including separating
surface water, applying a variety of demand
management techniques, constructing wetlands
and incorporating various water attenuation
systems.

Engagement

At a workshop to disseminate the project’s
findings, UKWIR Client Manager, Southern
Water’sBarry Luck, explained how the
project was an opportunity to engage with
other stakeholders, especially local
authorities.

Kieran Conlan from the contractor, Cascade
Consulting, related how there areincreasesin
flows in the sewerage system due to
urbanisation, changesin soil use and paving of
gardens and driveways with an attendant
increasein flooding and pollution risks.

They had surveyed sources of information on
both conventional and aternative solutions
with a particular motive of providing cost and
benefit information.

The afternoon session was devoted to
examining the results of pilot studies, using
datafrom Llanelli and Creswell, cal culating and
analysing the costs and benefits and discussing
how this information could be applied.

Kieran Conlan reminded the practitioners that
the tool was an aid to decision making that
may well include non-quantifiable factors such
as reduced flood risk and water quality
improvements.

He added that the drivers for aternative
solutions are continuously changing and the
decision support tool can be used to decide
when and under what conditions such
alternative solutions may become viable.

Satements contained in the UKWIR Newsletter do not necessarily
represent the views of UKWIR or the Water Industry

RESEARCHREPORTS

This edition features alisting of UKWIR publications issued since the last newsletter.
CLIMATE CHANGE

09/CL/01/9  Workbook for Estimating Operational GHG Emissions £500
(1 84057 529 8)

CUSTOMERS

09/CuU/02/5  Future Methods of Charging for the Water Industry £500
(1 84057 528 X)

TOXICITY

09/TX/04/16 Endocrine Disrupting Chemicals National Demonstration £50
Programme: Assessment of the Performance of WwTW
in Removing Oestrogenic Substances (1 84057 525 5)

WASTEWATERTREATMENT & SEWERAGE

08/WW/11/12 Verification of Bacteroidetes Microbial Source Tracking £50
with Empirical Ground Truth Data (1 84057 527 1)

09/WW/17/10 Source Control of Phosphorus from Domestic Sources - £300
Options and Impacts (1 84057 526 3)

WATERRESOURCES

08/WR/01/9 Intelligent Metering Initiative: Methodology for Cost £100*
Benefit Analysis of Intelligent Metering (1 84057 518 2)

08/WR/01/10 Intelligent Metering Initiative: Data Requirements
Specification (1 84057 519 0)

08/WR/01/11 Intelligent Metering Initiative: Communications Protocol
Project Report (1 84057 520 4)

08/WR/01/12 Intelligent Metering Initiative: A Review of Metering Evidence

and Gap Analysis Report (1 84057 521 2)
* the four reports together cost £100

WATERMAINS& SEWERS

09/WM/08/39 Large Diameter Trunk Main Failures (1 84057 524 7) £600

.
Tox & Micro Datasheets

UKWIR’s Toxicity Datasheets and Microbiological Datasheets project is being
funded for another three years and will continue to be managed by WRc.

The datasheets are an established independent source of information for chemicals
and microorganisms associated with drinking water and are increasingly
incorporating information on wastewater contaminants.

They are targeted at the needs of the water and wastewater community,

particularly for responding to water contamination incidents in a rapid and
effective manner.

TOXICITY

Figure 4. Conceptual model of sewerage system
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- UK Water Industry Research Limited, 1 Queen Anne's Gate, London SW1H 9BT, UK
] tel

: +44 (0) 20 7344 1807 fax:

+44 (0) 20 7344 1859 email:
Chairman:

mail @ukwir.org.uk, www.ukwir.org

Paul Butler Director: Mike Farrimond




<<
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts false
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


