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Meeting longer term goals for J—
greenhouse gas (GHG) reductlon SOUTH WEST WATER

» Who is South West Water?

» Our business plan 2015-2020

» Climate change adaptation & mitigation (2015-20)
» Global progress towards GHG emissions control

» UK water industry commitment to GHG reduction

» SWW’s longer term aspirations

» ‘Pathways to 2050’ (a SWW GHG emissions model)

> Conclusions
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South West Water – Who we are.


What's in SWW'’'s 2015-20
Business Plan?

WaterFuture —
e Submitted to Ofwat in December 2013

* Receives ‘enhanced’ status April 2014

e Good deal for customers, bills will be 7%
lower in 2020 than in 2015 (in real terms)

Energy & Carbon Stats -
~1,800 sites
Energy usage ~260GWh/yr
Energy bill ~£24m/yr
Renewable 50GWh/yr (by 2020)
Emissions 150ktCO2e (by 2020)




Key challenges for our
‘WaterFuture’

CLEAN, SAFE AND ﬁ

RELIABLE SUPPLY
OF DRINKING WATER

Providing an uninterrupted supply
of fresh clean water that not only
meets the highest water quality
standards butisalso free from
urwanted taste, colour or smell.

RESPONSIVE

TO CUSTOMERS {
Dealing with customer requests,
problems and queries quickly
and efficiently, and ensuring the
service our customers receive
represents value for money.

RELIABLE
WASTEWATER
SERVICE

Ensuring our customers can rely
on us to remove and dispose of
wastewater safely and efficien ty,
and that the likelihood of sewer

N
L=

flooding on customners’ property

is minimised.

Minimising our impact on the
world around us and taking
steps to protect and enhance
itwhere possible.

PROTECTING THE
ENVIRONMENT

AVAILABLE AND
SUFFICIENT
RESOURCES

Preventing restrictions on
water use and managing and
delivering the region’s supplies
as efficiently as possible.

RESILIENCE
IN EXTREME
CONDITIONS

Making sure water and
wastewater services can
withstand the potential
impacts of extreme weather
and securitythreats,

FAIR
CHARGING i

Being efficient in order to keep
our costs as low as possible
and offering support to those
who struggle to pay.

Key Environmental Challenges
« Climate Change (Resilience)

 New Legislation

e Population Growth

SOUTH WEST WATER

Forecasted regional population of the South West of England (UK) from 2012 to 2037
(in 1,000)*

POPULATION
GROWTH

6 3023 2034 3026 703 30

2021 2023 2028 2027 2025 2031 2033 2038 2037
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The SWW plan WaterFuture talks about Reliability, Responsiveness, Resilience and Sustainability as the key challenges.
Lets take a look at the sustainability challenge

WaterFuture – Sustainability underpins SWW activities over next 25 years 
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% Protecting our assets: J—

Climate Change adagtatlon SOUTH WEST WATER

Case Study:
Exeter Water Treatment Works

Building in resilience & protecting
assets for the future

Pynes Water Treatment Works serving Exeter is
a site that was built on the River Exe flood plain
iN1833, the site is at risk from flooding. Given the
evidence of flood risk from future climate change
events SWW have spent £2.2m on building a 600
metre long steel sheet piled wall to protect the
site from a one in 100 year flood event. This work

secures the site’s future for years to come.
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What I’m not going to talk much about is Climate Change Adaptation, although I think it is important to In terms of climate change adaptation we know that we will have to protect our assets from future events


Customer Priorities SOUTH WEST WATER

PRIORITIES

SAFE WATER SUPPLY

LEAKAGE CONTROL

PREVENT POLLUTION

RESILIENCE IN EXTREME CONDITIONS

BATHING AND SHELLFISH WATERS

REDUCE SEWER FLOODING

AVOID SUPPLY INTERRUPTIONS

WATER RESOURCE RESTRICTIONS

RIVER WATER QUALITY

HABITATS

CUSTOMER CONTACT EXCELLENCE

CATCHMENT MANAGEMENT

WATER CONSERVATION

REDUCE HARMFUL ABSTRACTION

SMART/COMPULSORY METERING

PUMPING STATION ADOPTION

REDUCE ENERGY CONSUMPTION

2012 RANK

WaterFuture

Our Vision 2015-2040

southwestwater.co.ukfwaterfuture SOUTH WEST WATER

2012 customer consultation
ranks investment in renewables
& carbon footprint 17t out of 17



Outcome Delivery Incentives:

| Targets for 2015-2020 e —

Re D u tat | O n al O D I S SWW Planned GHG Emissions Reduction

2015-2020 (tCO,e)
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= Global context of J—

Ly

GHG emissions control SOUTH WEST WATER

« UNFCCC COP 21 takes place in Paris
December 2015

e 190 nations expected to produce global
agreement for 2020-2030+

e EU - committed to 40% cut on 1990 levels

e USA - 26%-28% on 2005 levels (poss.32%7?) COP21+ CMP11
» China — emissions to peak by 2030 ARIS 2015

M CLIMATE CHANGE COMFERENCE

« UK Response Climate Change Act 2008 -
80% reduction by 2050 from 1990 levels

Climate Change Act 2008
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Global context

https://www.sumforest.org/wp-content/uploads/2015/05/url.jpg
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“The Government’s Carbon Plan:

Progress tO date SOUTH WEST WATER

The Government’s Climate Change Act 2008 requires a 80% reduction in emissions
by 2050, a series of five-year carbon budgets provides incremental reduction targets

UK Performance Against CCA Carbon Budgets/Targets to Date (MtCO,e)

900
UK GHG Emissions ——Government GHG Reduction Targets under CCA
800
Kyoto 12.5% 1stCarbon Budget
reductiontargem 2008-2012

700 23% reduction

600 Nreadymet} 3rd Carbon Budget
° ] 2018-2022
o 35% by 2020
g 500 -
=

2nd Carbon Budg\
2013-2017
400 7 29% reduction
4th Carbon Budget CCABO%
300 7 2023-2027 reduction target
50% by 2025 \
200 -

-\_‘\j

100 -
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Begin by taking a look at how the UK is progressing towards the 80% reduction target.
Kyoto target 2008-2012 was comfortably met, but was aided by economic downturn from 2008 onwards.
Historical evidence would suggest that the UK is currently on track to meet the target, but future carbon budgets are looking increasingly challenging to achieve.
2008 Climate Change Act Statutory 80% reduction by 2050 (on 1990 baseline)
5 year carbon budgets, 4th carbon budget (2023 to 2027) = 50% reduction by 2025

2050 Target. The act commits the UK to reducing emissions by at least 80% in 2050 from 1990 levels. This target was based on advice from the CCC report: Building a Low-carbon Economy. The 80% target includes GHG emissions from the devolved administrations, which currently accounts for around 20% of the UK’s total emissions.

605mtCO2e in 2013
Currently Down 25% of their 1990 level

First carbon budget (2008–12), 3,018 mtCO2e,  23% reduction below base year levels
Second carbon budget (2013–17), 2,782  mtCO2e, 29% reduction below base year levels
Third carbon budget (2018–22), 2,544  mtCO2e, 35% by 2020
Fourth carbon budget (2023–27), 1,950mtCO2e, 50%, 50% by 2025



“SWW road map to 80% reduction
|n GHG b 2050 SOUTH WEST WATER

200,000
o GHG Emissions Pathway to 2050: m Chemicals
Actual Met Emissions .. . . -
180,000 L 155142 Emissions Reduction Required to meet W Outsourced activities

169,792 i ’ ic T i g H
162 208 280% bv 2050 from 2009}'10 Levels W Business travel on public transport + private vehicle use for company business
, 158,794 Grid electrcity transmission and distribution

W Grid electricity import

W Transport: Company owned or leased vehicles

160,000 156,295

M Process and fugitive emissions

Direct emissions from burning of fossil fuels

120,000

100,000
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So could SWW make the 80% saving?
This is what an 80% reduction could look like for SWW.
This was produced before we did any modelling.
We could set ourselves carbon budgets for individual AMPs, taking our lead from the Government’s carbon budget plans, but in practice it’s likely to be helpful to set AMP targets according to the planned programme of work, i.e. Non-linear emissions reductions. 
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SWW keen to play ItS part <oomweer ware

SWW Strategic Direction - “Water Future: Our Vision 2015-2040"
published in December 2012

| OVER THE NEXT 25 YEARS WE WILL CONTINUE TO INVEST
IN ORDER TO ACHIEVE THE FOLLOWING: page 51

v 50% of the energywe use will be generated on-site by 2040

v carbon emissions will be reduced in line with the national framework (an 80%

reduction due by 2050 based D%aselinel.

Baseline changed to 2009/10,
since this represents a better
set of data and more mature
GHG reporting
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But what about carbon mitigation?

Here’s the SWW target. Published in our 2012 Water Future: Our Vision 2015-2040 document. 

Less of a target perhaps and more of a strategic aim.

The original baseline was 2006, our highest recorded emission of GHG, but in the interests of using the most up to date carbon accounting practice I think it is more sensible that the baseline is aligned with the K5 baseline using 2009/10 data. 





- But what are the S
d rivers for aCtIOn7 SOUTH WEST WATER

SWW only 3% of UK WI emissions, which itself is only 1% of all UK emissions —
So why are we bothering?

» Customer view - Engagement for PR14 BP reveals customers generally
supportive with a “greater concern for the environment than in 2009”

» Government view — Defra’s challenge to UK WI to contribute to targets

» Ofwat view — GHG Outcome Delivery Incentive (ODI) for AMP6 + key
indicator for annual reporting

A\

City view — Strong performance in indices such as the Carbon Disclosure
Project attracts ethical investors

CRC — annual energy bill ~£24m, annual CRC bill >£E2m and rising
Mandatory GHG Reporting — legal requirement to report on GHG emissions

Indentifies money saving investments — renewable energy & efficiency

vV V VY V

Voluntary Targets — Commitments from WaterUK, individual company
targets and competition, progress towards carbon neutrality?
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SWW only 0.032% of all UK emissions

Our customers attach a high importance to the environment and they expect us to protect it at all times.
When compared to research findings in 2009 there is now even greater concern about the environment. Our customers attach importance to ‘minimising any impact on the environment for future generations’ and are generally supportive of our environmental work although some believe this is less important than delivering our core services.

Our research has shown support for renewable energy and new technologies. This is something our future customers, in particular, assume we will make use of as a matter of course. A small proportion of customers indicated they would be prepared to accept a bill increase to pay for catchment management but more customers wanted this to be done
without affecting bills. Customers were supportive of spreading any bill impact between now and 2025.
Key findings from our research sample: In their ranking of priority areas across the whole business
our household customers attached the following rankings to
these environmental areas:
- protecting habitats (10th)
- catchment management (12th)
- reducing harmful abstraction (14th)
- reducing energy consumption and our carbon
footprint (17th)
»» Non-household customers were similar in their ranking
of these priorities.

Meeting the Target: UK Government Policy Drivers
EU ETS
Carbon Reduction Commitment (CRC)
Carbon Floor Price
Climate Change Agreements
Climate Change Levy
Renewables subsidy mechanisms (RO, FITs, CfD)
Zero-Carbon Homes, Green Deal etc.
Green Investment Bank



What commitments are other UK p—

Water Compan|es mak|ng’) SOUTH WEST WATER

Aad WATER'UK

UK Water and Sewerage Services

GHG Emissions reduction pledges - |
* Anglian water - 50% reduction by 2035 ? g

(2010 baseline)

« Dwr Cymru - At least 50% reduction by 2035
 Northumbrian Water - 35% reduction by 2020

(2008 baseline)

« Severn Trent - 80% reduction by 2040,
carbon neutral and energy self-sufficient aim %

« Thames Water - 20% reduction by 2020

(1990 baseline)

e United Utilities - 50% reduction by 2035

(2005/06 baseline)

« Wessex Water - 80% reduction by 2050
+ aim to be carbon neutral (no timeframe)

o South West Water - 80% reduction by 2050

(2009/10 baseline) Produced by Water UK = Seplember 2007
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...and the rest of the industry have recognised the value in reducing emissions
Key UK Water Industry Stats
Delivering around 17,200 megalitres of drinking water per day
Handling 1.7 million tonnes of sludge per year
Using 9TWh energy per year
Emitting ~5mtCO2e per yr
299 tCO2e/Ml water delivered (UK average)
314 tCO2e/Ml sewage treated - full flow to treatment (UK average)
738 tCO2e/Ml sewage treated (UK average) 
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. . EST WATER
Previous studies/publications ...

Playing our part
93s emissions i the water and
Sewerage Sectors?

A BLUEPRINT FOR
CARBON EMISSIONS REDUCTION |
IN THE UK WATER INDUSTRY !

Report: scg 70010/R3

Resource efficiency Programme
Evidence Directorate
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So what if we did look at how to achieve the 80% reduction – there’s plenty of information available


Assessing the options for GHG

el —
redUCtlon What‘S |n the tOOI klt’) SOUTH WEST WATER

Identify Obvious Opportunities

e Grid decarbonisation
« Energy efficiencies

e Improved design

e Operational

Improvements
: 80%
* Wider use of | ~ GHG
renewable energy “ . Reduction

« Adoption of new
technologies

e Demand side reduction |

e Better management of
catchments and drainage
systems
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There’s plenty of stakeholder interest in carbon reduction within the water industry from outside stakeholders. Recently CIWEM published their Blueprint for Carbon Emissions Reduction in the UK Water Industry, whilst a few years ago the EA published their report A Low Carbon Water Industry in 2050. Back in 2010 Ofwat published Playing our part: how can we cut GHG emissions in the water and sewerage sectors

The first thing to do is to identify the range of opportunities for emissions reduction, at least everything that currently known about.
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i Pl
SWW Carbon Footprint .o wares
GHG Scope |Snurce of Emissions |T.C—O‘29

Sludge digestion, Fossilfuelburning,
2,7461C0.e, 2%

Company vehicles,
4,129tC0O,e, 3%

Process emissions,
7,368tC0.e, 4%

Outsourced activities,
7.489tC0,e, 4%

Grid electricity
TE&D,
10,633tC0,e,
6%

—~—

Chemicals
purchased,

16,121tCO2e,

9%

Scope 2 Grid electricity import 121,691

Scope 3 Chemicals purchased 16,121

Scope 3 Grid electricity T&D 10,633

Scope 3 Outsourced activities 7.489

1,755tC0,e, 1% Business travel, Scope 1 Process emis_sinns 7,368
43tC0O,e, 0% Scope 1 C.l:rmplam,!r vehllcles 4,129
. o Scope 1 Sludge digestion 2,746

ugitive emissions, Scope 1 Fossil fuel burning 1,754

0tCOze, 0% Scope 3 Business travel 43

Scope 1 Fugitive emissions 0

Gross Emissions 171,875

Less Renewable Export -4 A86

Less Green Tariff -1,018

Net Emissions 166,370

mGrid electricity import
mChemicals purchased
Grid electricity T&D

m Qutsourced activities
Grid electricity mProcess emissions
. SWW
121,591tCOe, =Company vehicles

71% Sludge digestion OPERATIONAL
e CARBON

wFugitive emissions FOOTPRI NT
2014/15
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By looking at our own emissions footprint we can identify the relative contributions to emissions from SWW activities.

So concentrating on SWW and our challenge to reduce emissions by 80%, firstly we need to know what sources of emissions can we reduce, so looking at our 2013/14 operational carbon footprint we can immediately so that emissions are dominated by imported electricity. 
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‘Pathways to 2050’ analySiS.omarmwaree

Energy Intern
(undergraduate
from UEA)

e 6 weeksto
undertake
detailed analysis!

200,000

=——DECC
180,000

AA s Slow Progression
160,000 \' \\ ——GOne Green
140,000 \\\ =g Progression
120,000 \\ = ow Carbon Life
100,000 \
80,000 R
§0,000 \\X
40,000 E%‘

200,000 ~
.......... 180,000 4
IR I b A
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VoV o av eV 1s0000 | NV
DA AR
Figure &: Operational greenho 140,000
120,000 -
100,000 4 == Reduced Leakage
80,000 -| EEEmIReducedPCC
O Efficiency
60,000 7 o Rencwables
40,000 - [E==GridDecarbonisation
e Toital Emissions
20,000 4 ;
B aseline
T T ) - B, e TPy PR A - Tt L B S B BT, i)
model + 27 page report S o T P S
AT AT AR ART AR DT AR AR AT AR AT AT AT DT AT AR AN A A AT AP
Figure 10: Total emissions and causes of decarbonisation (tCOze) using DECC Central Scenario
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So we have all that we need to do the analysis. 

The brief being to test the feasibility of SWW achieving an 80% emissions reduction by 2050 given all that we know at this point in time today.
I don’t have time to do this analysis myself and there is no one else in SWW that is looking at carbon mitigation in the long term and so our opportunities for internal research are clearly limited. Hence we turned to our summer intern to carry out the work, and I’m happy to say she did a first class job, producing a complex spreadsheet model and a 27 page report explaining the outputs. However it should be noted that the project was completed in 6 weeks from start to finish and so the level of detail in the model and subsequent sensitively testing was appropriate for a 6 week project.  



= Modelling future SWW GHG

—emissions:the ke“ brief = soum westware

 Based on current knowledge & current GHG accounting methodology
* Looking at emissions reduction feasibility only — no costs modelled!!
« Baseline year 2009/10 (same as base year for AMP5)

» Use publicly available grid decarbonisation scenarios as the basis for
the analysis (1 x DECC and 4 x National Grid)

* Include all significant carbon reduction options currently available

« Estimate and include the impact of drivers for increasing carbon
emissions, such as population growth, higher treatment standards

* It's okay to make assumptions, as long as we record what we’ve
done and why we’ve done it
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List of key assumptions made for the modelling



Grid decarbonisation
scenarios

SOUTH WEST WATER

Publicly available decarbonisation Scenarios f‘;% v——
- 156} _/\O\ Scenario
1. DECC Central Scenario msp| 10

N

-

Gone Green is a world of high
affordability and high sustainability.

Low Carbon Life iz a world

of high affordakbility and low =

oo’

sustainability. More monay is
envailable dus to highar sconomic
growth and socioty has mong
dispoaable incomea. Thare ia short
tarmm volatility regarding anengy policy
and no additional tergets an

The economy is growing, with strong
policy and regulation and new
arvironmeantal targsets, all of which
ars mat on time. Sustainability s

not reatrained by financial imitetions
a3 more monay is evailable at both

e Outurmn \

=== |ndicator

c 2 O M~ 0:)1 -

oduced. Gove = olicy e lioillelle R=1 — bl paiy =t i g v e oo
introduced. Govemment policy an investment level for energy 2eng-—ms-ccoo o= AAan
is focusad on the long tarm with infrestructurs and &t a domestic NN AR NNANANRSRSNNANA

consanaus anound decarbonisation,
which is dalvered througin
purchasing-power and macro policy.

No Progression is a world

of low affordability and kow
suatainability. Thare i slow
2conomic recovery in this acenario,
meaning kbas money B avalable at
both a govermimant and cConsumer
leval. There B kbas emphasis on
policy and regulaton which ramain
the same a3 today, and no new
targats are introduced. Financial
preasunss reasult in poliical volatility,
and govemment policy that is
focusad on short-term affordabilty
MSEIUNSs.

i

lewed via disposabls incoma.

Slow Progressionisa

world of low affordability and

high sustainability. Leas monay i
envallable compansd 1o Gona Grean,
but with similar strong focus on
policy and regulation and new
tamgets. Economic recovary ia
slower, resulting in some uncarteinty,
and financial constraints lead o
difficult political dacisiona. Although
thers is political will and meariket
intansnton, slowsar economic
recovary delays delivery against
arvironmantal targets.

National Grid
Scenarios (2014)*

2. ‘No Progression’

3. ‘Slow Progression’

4. 'Low Carbon Life’
5.'Gone Green’

*note: for 2015 ‘Low Carbon Life’ has now

been replaced by ‘Consumer Power’
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DECC Central scenario assumes 100gCO2e/kWh by 2030
 
DECC Central Scenario - The DECC 2050 Pathways Calculator was used to produce the DECC scenario. It is an open-source model designed by DECC in consultation with a number of stakeholders. It allows the user to experiment with different assumptions about behaviour and technology deployment in order to view possible impacts on the path to 2050 with respect to final energy demand, primary energy supply, and progress on the 2050 GHG target. The scenario explored here is the central case which has been created as analogous to a MARKAL scenario. 

National Grid No Progression
Economic - Slow UK economic recovery.
Political - Inconsistent political statements within Government, resulting in investor uncertainty.
Technological - Gas is the preferred choice for generation over renewableS. Little technological innovation occurs in the energy sector.
Social - Consumers are not engaged with energy efficiency. Low uptake of electric vehicles and heat pumps
Environmental - Targets are missed. No new environmental targets introduced.


National Grid Slow Progression
Economic - Slow UK economic recovery.
Political - Political will for sustainability but financial constraints prevent delivery of policies.
Technological - Renewable generation chosen over low-carbon generation. Low levels of innovation in the energy sector.
Social - Engaged consumers focused on drive for energy efficiency but with low uptake of electric vehicles and heat pumps due to affordability.
Environmental - Environmental targets missed but hit later. New European targets introduced.


National Grid Low Carbon Life
Economic - Growing UK economy.
Political - Short-term political volatility but long-term consensus around decarbonisation.
Technological - Renewable generation at a local level. High innovation in the energy sector.
Social - High uptake of electric vehicles but consumers not focused on energy efficiency. 'Going green' is a by-product of purchasing desirable items.
Environmental - Carbon target hit. No new environmental targets introduced.


National Grid Gone Green
Economic - Growing UK economy.
Political - Domestic and European policy harmonisation, with long-term certainty provided.
Technological - High levels of renewable generation with high innovation in the energy sector.
Social - Engaged consumers focused on drive for energy efficiency. This results in high uptake of electric vehicles and heat pumps.
Environmental - All targets hit, including new European targets post-2020.

1. The four scenarios for 2015 explore what the future of energy might look like through to 2050. The scenarios – Consumer Power, Gone Green, Slow Progression and No Progression – are based on the energy trilemma and describe different but credible pathways for the future.
2. To develop the FES we engaged with a total of 233 organisations over the past 12 months, spanning consumers, supply chain, the energy industry, customers, policy makers and community groups among others. These stakeholders played a fundamental role in developing the scenarios.
3. Great Britain remains a net importer of electricity in three of our four scenarios with Gone Green being the only scenario showing exports by the mid-2030s.
4. There is major variation between the scenarios in terms of gas supply sources. Under Consumer Power GB shale gas production would reach 32 billion cubic metres per year by 2030. In contrast, a Slow Progression world would see us 90% dependent on imported gas by 2035.
5. One of the key themes to emerge from the stakeholder engagement process is operability challenges. In our Consumer Power scenario, by 2020 demand on the transmission system could be as low at 16.7GW on some days due to the output from low carbon generation. These changes, without action from innovative technological solutions, will lead to system balancing challenges.
6. Electricity margins remain narrow but manageable and longer -term security of supply improves as a result of the Capacity Market, which is shown in all four scenarios from 2018/19.
7. The Gone Green scenario sees a high level of green ambition, so that by 2020 we would experience 10GW of additional installed wind generation, more than 900,000 heat pumps in place and 27 million smart meters installed. It is the only scenario to achieve all renewable and carbon targets on time.
8. Lower economic growth puts the brakes on progress towards environmental targets in the Slow Progression scenario. From electricity, interconnectors provide 8.4GW by 2020, while 9GW of wind generation is installed – a year behind Gone Green.
9. In a No Progression world security of supply at the lowest cost is the primary consideration. Gas is the dominant fuel source for generation making up 35% of installed capacity in 2020 and it takes until 2040 for residential houses to reach the Zero Carbon Homes target for energy efficiency.
10. Consumerism and quality of life drive decision-making in the Consumer Power scenario. In this world we see 120,000 micro combined heat and power (CHP) units installed in homes in 2020 and 100 shale sites are developed by 2030.
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The role of energy efficienCcy comwrow

Investment in energy efficiency saving ~5GWh/yr (saving 2,650tCO.elyr)

P()WERDOWN

e Lighting, heating, IT
equip, employee
engagement &
behaviours

 More permanent energy

@ reductions

O

PUMP
EFFICIENCY

85,000 assets (most of
which rotate), so 80%
of energy  efficiency
investment directed at
optimising pumping &
aeration

But, most interventions
return equipment to
some prior condition,
So tagged as ‘energy
recovery’

Advanced
Energy
Efficiency

Scenario
 Additional ‘blue
sky thinking’
scenario that
assumes

permanent energy
efficiencies are
boosted by as yet
unknown
Innovations
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We also have the issue that we can intervene across around 200 or 300 assets per year.



Energy Efficiency:

| Ogtimising Assets SOUTH WEST WATER

PUMP EFFICIENCY

80% of electricity consumption

Programme of testing, refurbishing &
rescheduling pumps & compressors

Fixed permanent efficiency BE:::
monitoring/metering Lo

Condition Based Monitoring

Replacement with high
efficiency motors

VSDs & PLC controllers

__.._
e

P()WERDOWN

20 % of electricity consumption
Lighting - LED Lighting Replacement
Heating & Cooling
Voltage Optimisation
UV treatment

IT Equipment/Servers
Staff Engagement

Behavioural Change Programme
Training and Energy Advice




Th e ro I e Of re n eW ab I e SWW Increase in Renewable Energy -v- Reduction in

Reliance on Grid Import of Brown Energy, to 2050 (GWh)
300

e I l e r ——Renewable Energy Usage
250 o
L - \ ——Brown Electricity Usage
200

~—

Key assumptions made with renewables — =
y p 100 /,>
Current (2015) Future (2050) 50 —
ZOGWh (8%) 1296Wh (>50%) {;009,"10 | 201|9;’20 | 202|9!30 | 2059;’40 | zu:igjsn

Renewable Energy Self-supply (there are limits to renewables growth!)
 Hydro - all (or almost all) ‘larger’ schemes already delivered

« Sewage Gas CHP - AAD could replace conventional AD at 3 largest WWTW
* Wind - most cost effective option, but location, planning & subsidy challenge

e Solar PV - longer paybacks (typ:7 to10 years), but quicker & easier to install

Renewable Energy Import
e ‘Sleeved’ volume - Re-imported export from SWW embedded renewables
« Private wire from 3" party owed and operated adjacent RE schemes

« Grid imported via green tariff from energy supplier (not part of modelling)
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Clearly there is going to be a limit to the number of renewable energy projects that we can deploy


Baseline of current SWW
renewable energy assets

SOUTH WEST WATER

Countess Wear, STW Anaerobic Digestion with

Headline Stats: G 10 650w A
54 renewable energy sites |
10MW installed capacity
Typ.25GWh generation PA
4 different technologies

- Anaerobic Digestion with CHP — 1L.7MW = “Solar PV — 2MW
=» Hydro Power — 6MW -) Wlnd 100kW

Lowermoor WTW,
Northwind 100kW




A renewable energy strategy for -

__2015-2020 and beyond e OO

A Renewable Energy Strategy for
South West Water

August 2013

I\/I.I,o‘,res‘ite__l:_).as.d W
i =10 10sturbines

! oré Solé{‘r F
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Beyond 2015: 
Renewable Energy Strategy 2015-2020 

3rd Party Strategic Partnerships
5MW Solar Farm adjacent to SWW’s largest operational Water Treatment Works in Cornwall
Private wire cable connection and long term PPA signed and in effect. Supplied c.5GWh to SWW site per annum
Technology
Strategy
Typical Install
Payback
Anaerobic Digestion with CHP
Optimisation of existing assets
30kW – 660kW
5 – 10 years
Hydro Electric Power
New small-scale developments
40kW – 250kW
6 – 11 years
Wind Power

Single turbine installs to match SWW site demand
80kW – 500kW
3 – 7 years
Solar PV
Small-scale roof or ground mount to match site demand
30kW – 250kW
8 – 15 years
3rd Party Supply. Private Wire Connection
Indentify opportunities near SWW sites, engage with local community groups
Depends on SWW site demand
N/A



—ngaging with local communities

- and COmmumt“ ”I‘OUES SOUTH WEST WATER

SOUTH WEST WATER

Community Group
& Landowner

Connection == E%

SWW Operational Site

1) Scaled project developed and owned
by community group & landowner

2) All subsidy payments and sale of
electricity (to SWW), goes to the project

3) SWW benefits from cheaper electricity y
and contribution to RE targets

Adjacent Landowner
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Potential for collaboration with local community energy groups and other 3rd party developers to achieve our goals
Working with RegenSW as a point of contact with local community groups
Discuss with community group on the potential to collaborate  on RE projects to supply SWW sites
Supporting Regen’s Communities Support programme and Community Energy Network
Keen to align SWW renewable energy aspirations with local community energy interests



= Other emissions reducing J—

| OI :tlons SOUTH WEST WATER

Some key assumptions —

 Transport — Gradual switch to electric cars beginning
from 2020

 Process & Fugitive Emissions (CH, & N,O) — Step
reductions as AAD plants come online over next 15 years,
process & fugitive emissions actually increase but net emissions
reduce because of additional renewable energy output

e Chemicals — AAD significantly reduces lime usage.
Chemicals benefit from grid decarbonisation in manufacture

o Supply Chain/Outsourced Contracts — Assume our
suppliers also begin switching to electric vehicles after 2020

 Leakage - Current 84Ml/d reduced to 64MI/d by 2040, but
gains offset by population growth & future higher treatment
standards
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Consideration of what could drive up emissions?
- SW Population growth 15% to 30% by 2050
- Capital Growth, Higher quality and environmental standards, Water Framework Directive
- Private sewers
- Saline Intrusion


http://en.wikipedia.org/wiki/File:Limestone_quarry.jpg
http://en.wikipedia.org/wiki/File:Limestone_quarry.jpg

E—
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Innovation and Whole Life Carbon sourn wesr warer

Embodied Carbon in Design and Procurement -
Investment planning software calculates embodied carbon + operational
carbon over life of asset to provide ‘whole life’ carbon value
T Sl

Restormel
(Cornwall) WTW
GAC plant |

IE3 pumps with >50%

recycled content
2015-2020

New north Plymouth WTW to
replace Crownhill WTW

Suspended ion exchange and
ceramic microfiltration process set
to reduce energy and chemical
intensive processes. Built by 2020.
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SWW ‘Pathways to 2050’;

| the OUt‘:utS SOUTH WEST WATER

E—
e T

. . . .. . PCCDx d
Releative Contributionsto Emissions Reduction (tCO.e) . .o
200,000 -~ Under DECC Central Grid Decarbonistion Scenario. Includes estimates of growth Energy Efficiency
180,000 -+
160,000 -
140,000 A Renewable Energy
120,000 -+
100,000+ @ Reduced Leakage
SD,'D‘D‘D _ -REdUCEdPCC
1 Efficiency Grid Decarbonisation
60,000 - B Renewables
B Grid Decarbonisation
40,000 A = Total Emissions
Baseline 78.6% reduction
20,000 . from 2009/10
Emissions + Growth baseline emissions
N )" Tx o Nz . e Tx " el v o el " o
O o o o o P o P o A S o &@\* ng’ G&\\@ ey
8 S S S S U S e S e S e e S S S S S S S
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Results under DECC Central Scenario: Estimates of Contributions to Emissions Reductions

The results of the modelling, in this case under DECC central scenario show that grid decarbonisation will deliver slightly less than 50% of the emissions reduction, while investments in renewable energy contribute around a further 50%. Energy efficiency delivers some permanent emissions reductions but much of the investment in energy efficiency is actually spent on energy recovery. The affect of the reduced per capital consumption and improvements in leakage rates is somewhat counteracted by population growth and higher treatment standards. 




= SWW ‘Pathways to 2050’ J—
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Results under DECC Central Scenario

2009/10 -2049/50 SWW GHG Emissions (tCO,e) Modelled
200,000
output
180,000 " Process and Fugitive | shows a
160,000 - ®Business Travel - | 78.6%
140,000 - = Transport - | reduction is
120,000 - mOutsourced Contracts | | achievable
100.000 1 mChemicals B by 2050
80,000 - mEnergy Use under this
DECC grid
60,000 - .
decarbonis
40000 7 -ation
20,000 scenario
0 -
> *»(;L ,,,\"'* 5*6 '\&' 0.-{“% hl\ﬁ'm 'a{bb‘ f-n'@"o ﬁ‘{ﬁ, q‘?ﬁ '\}ﬂ;b 'b'@ ﬁf’b '\"@% sﬁ %\& ﬁ\hb *‘f\@ qf’ﬁ
U S G R VR R G QO s TS
2009/10 Baseline 2049/50 GHG
GHG Emissions = Emissions =

175,318 tCO2e 37,556 tCO2e
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Emissions in 2009/10 are almost 75% of the total operational footprint. By 2050 this has reduced to just 14% and the largest proportion of emissions is the 56% now occupied by process and fugitive emissions. These process and fugitive emissions are very difficult to remove as there is an assumed level of methane and nitrous oxide escapes from waste water treatment based on the volume of sludge treated.



SWW ‘Pathways to 2050’; —
the outputs SOUTH WEST WATER

2009/10 Baseline 2050

GHG Emissions = 175,318 tCO2e GHG Emissions = 37,556 tCO2e

0.04% (Business

118%. ovel m Energy Use
B Chemicals M Energy Use
B Outsourced Contracts B Chemicals

B Transport m QOutsourced Contracts

W Business Travel W Transport

m Process and Fugitive M Business Travel

M Process and Fugitive

1.23%
(Transpart)
0.19% (Business

Travel)




80% reduction: J—

Possible or not possible? =

Under the constraints of the modelling only 2 of the scenarios achieve 80% reduction

Table 1: 2049/50 emissions (tCO2e) and emissions reduction from baseline using different scenarios
Scenario 2049/50 Emissions (tCOze) | Reduction from Baseline

DECC Central Scenario 37,556 78%

.
- =
LU LIl el

A6 ()04
| [GoneGreen [ 34,851 (80% ||
“No Progression 1 85 440 T R
Low Carbon Life

Grid decarbonisation delivers around a half of the reductions under most scenarios

Table 3: Amount of operational greenhouse gas emissions reduction accountable to grid decarbonisation

Scenario Reduction From Baseline % Accountable to Grid
(tCO2e) Decarbonisation

DECC Central Scenaric 135,616 45.95%

Slow Progression 121,710 40.39%

Gone Green 138,321 46.91%

No Progression 87,732 20.40%

Low Carbon Life 138,055 46.86%
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Only 2 of the grid decarbonisation scenarios actually output an 80% reduction, with 2 others being reasonably close. The national grid’s no 
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* 80% emissions reduction is just feasible but only under the most

optimistic grid decarbonisation scenarios

« Planned electricity grid decarbonisation accounts for ¢.50% of
required reduction

* There are clearly limits to embedded renewable energy deployment,
but 50% of required reduction could be achieved from this if 3 party
renewable energy supply is included

« Energy efficiency plays a less significant role than expected due to
temporary effectiveness of most interventions, sustained efficiencies
tend to be the result of technical innovations

« Upward growth is checked by falls in PCC and leakage reduction

« Ultimately - Long term targets are helpful for strategic planning and
can help drive innovation
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80% emissions reduction is just about feasible but only under the most optimistic of grid decarbonisation scenarios

Grid decarbonisation could deliver roughly half of the emissions reduction required to meet the 80% target between now and 2050

Whilst there are clear physical limits to the deployment of embedded renewables around a half of the emissions reduction could be delivered primarily by renewable energy, either self generated or imported through private wire (or via green tariffs if necessary)

Energy efficiency plays a less significant role than expected due to the temporary effectiveness of the bulk of current interventions, although continual technical innovation is expected to drive more permanent savings

Catchment management initiatives such as ‘Upstream Thinking’ could play a vital future role in achieving the 80% reduction target if Government accepts these investments as legitimate emissions reducing activities for company GHG accounting & reporting

Upward pressure - Significant population growth in SW (up ~20% by 2050) + higher treatment standards are likely to drive emissions up, but forecast pcc reductions & less leakage helps to check this rise

Ultimately long-term targets are helpful for strategic planning and can drive innovation. Despite large uncertainties in forecasting emissions far into the future it is important to at least try to understand if the company’s longer term strategic aims are technically feasible




SOUTH WEST WATER

www.southwestwater.co.uk
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By 2033 the UK’s population is predicted to rise to 72 million, a 16% increase from 2010 levels & SW region pop. is growing faster than aver.
Increasing numbers of single person households, already almost 25% in the Thames water region
More demand side management, encouraging our customers to do more to conserve water? Aim = 135 litres per person per day (currently 150 litres)
Achieve close to 100% water metering in South West (currently 75%). SMART metering rollout. 
Can we take a more pragmatic approach to increasing environmental standards with regulators?
Improve leakage

Embrace new innovative technologies



Where is the energy used? sovmwesr ware

Across the business pumping
accounts for 80% of our usage

Solids/Dewatering
2%

At_ On a sewage treatment works
Clarifier & Sludge eration ° ° °
oumps 15%  Blowers aeration is the biggest consumer

If a site has a UV plant, it can be a
big user, especially on wet days
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