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New Appointments and Variations
Charges for bulk supplies and bulk discharges

1. Overview of approach

The NAV charge aims to providea new appointee with sufficientmargin to financeand maintain the network
on a new development. Itisaimedat new appointments made under the “unserved” criterion! whichare
typically new housing developments.

The NAV chargeis an option made availableto the operators of New Appointments. NAV operators are
entitled to select a bulksupply or dischargeratebased on our other wholesalecharges - for example the
Intermediate User Tariff or Large User Tariff.Sites that have their own source of water but wishto reserve a
contingency supply from us can also apply for the Standby Tariff. Details of all these options are included in our

Wholesale Scheme of Charges, published on our website.

To derive the charge, we apply a discountto the standard wholesaleratethat we would charge to the
customers on siteif we served them directly. The discountis based on the average costs that we consider
Severn Trent - or an Equally Efficient Operator (EEO) - would incurin buildingand maintaining the “last mile”
of the network. Itis equal to the present value of those costs over the lifetime of the assets.

Our assumptions on costs and other cashflows arisingfromthe local sitearereflected withinthe NAV cost
model which we have published on our website. In previous years (2016-2019) we published outputs from the
model for a typical housing development within our Scheme of Charges. We said thatwhere there were
exceptional costs ata particular sitethen we would deal with these by exception. This year we are publishing
the model, which should mean that NAV operators will beableto broadly predictthe bulk supply chargethat
will apply2. However, one effect of producinga model is thatthere is ineffect no standard chargeand the
published values within our Scheme of Charges are only indicative values based on anaverage site.

Overall calculation

We calculatethe present valueof all charges that we would make ifservingthe customers on siteand deduct
the present valueof all costs thatwould be incurred. An approach based on present valuereflects the amount
andthe timingof all cashflows.In our view this is better suited to a new development site than one based on
the regulatory building blocks that Ofwat would use to set revenue foran incumbent network.

A problem with the building blockapproach —Pay As You Go, return on capital, depreciation —would be that
from AMP7 onwards we would not have to pay forany initialinvestment (see below). This would mean no
return on capital and no depreciation. Using discounted cashflows avoids this problem because the return on
capital isreflected within the discountrate.

1 We would not applythe NAV tariffto a new appointment servinga large customer (one using more than 50
Ml/a)andor inthe caseof a variation by consent (unless itwas a variation to the area of an existing NAV that
was already charged the NAV tariff).

2 We will consider the wholesalediscountto be applied based onthe published model, havingreviewed a NAV
operator’s inputs to the model and any other considerationsthatmay not have been captured.



These are the costs that we would chargeto the customers on siteif we served them directly. For example, for
water they includeany wholesalestandingcharges thathousehold or non-household customers would pay us.
The volumetricrate is weighted to includethe effect of any non-households thatare not charged at a standard
rate.

Site costs - overview
The costs that we would bear if runningthe local network on a new development would be:

e Theinitialcostofanynew mains, sewers, meters and associated assets thatwere not directly funded
by the property developer;

e Maintenance of these assets over their lifetime;

e Regulatory fees;

e Samplingandtesting of water at the tap; and

e Network losses -includingleakage, meter under-registrationand other causes such as firefighting or
theft.

Some sites may have other costs depending on their location — particularly pumping. We make no standard
assumption for this as we consideritto be too variable—we will look atthe reasonable costs thatwe would
incur for pumping and other items for atypical sites.

The NAV tariffis calculated on the basis ofa particularbundleof services from Severn Trent. Ifthe operator
requires additional servicesfromus, or isina position to provide more services itself then we would adjustthe
tariffaccordingly. Someexamples areconsideredin section 3.

New assets - differences between AMP6and AMP7

The cost of new assets onsitewould depend on (i) when the development began and (ii) which servicewas
being provided.

(i) Before Ofwat’s new chargingrules came into effect, the “income offset” on new developments
was provided against mains requisitions.In mostinstances, 12 years’ water charges from a site
would exceed the cost of any mains that needed to be laid and therefore Severn Trent would
have paid this in full, with no contribution from the developer3. This is the position that is
reflected inthe water discountfora pre-AMP7 NAV.

(ii) Developers usuallylay their own sewers, with no contribution from Severn Trent. There are rare
exceptions where this is not the case (e.g. where a pipe needs to be laid across privateland and
we are required to use our s98 powers). Interms of the NAV calculation, the cost of new sewers
is not reflected within the discountbecauseno sewerage NAVs of this type have arisenduring
AMP6. In AMP7 all new assets (water or wastewater) would be funded by developers - the

discountreflects only maintenance and operating costs.

Losses on site

Water would generally be measured at the boundary for the purpose of a bulk supply. This means there would
be a difference between this volume andthe amount that we could charge to customers on site because of
leakage, under-registration on customer meters and other losses caused by —for example — firefightingand




theft. The costis calculated based on the volume that cannot be charged multiplied by the weighted wholesale
volumetric rate. Note that this would not includeany supply pipeleakagebecause we would meter at the
boundary box and therefore this would be chargeable.

We thinkthe likelihood of a NAV operator wishingto serve a very small development siteis low but we do not
wishto closeoff any potential segment of the market. There aresome differences when lookingatsuch
developments, the main one being that for sites of up to 10 plots we would not meter at the boundary; this
would (inthe extreme) be double-metering. Volumes for the small sites will therefore be based on customer
meters.

We also basewastewater dischargevolumes on customer meters; this means that there is no costfor leakage
or other losses builtinto wastewater charges.

Retail costs

All calculationsarebased on wholesale charges alone. There would be a further margin on charges we would
make to an end user. This is deemed sufficientto cover Severn Trent’s average retail costs such as billing,
customer service, creditmanagement and bad debt. Itshould therefore cover the costof an Equally Efficient
Operator.

2. Volumes and drivers

Number of properties and number of plots

The costs and revenues are based on the number of plotsina development. In the indicative chargethat we
publishinthe Scheme of Charges, we assumean average mix of flats, terraces, semi-detached and detached
houses based on ONS data for housingsales averaged over 5 years. The mix of properties for actual sites will
differ. Itis possibleto vary this mix within the model.

We assumethat the mains laying costs scale with the number of plots rather than the number of properties
because several flats will be constructed on a singleplotand will requireonly one connecting main to serve
them. However, there will beone meter per property. We assumethat thisisinstalledina boundarybox and
that there areno shared meters.

For the purpose of scaling mains length, we assumethat there will be more than one flatto each plot. Inour
indicative charge, we strikea conservativebalancebetween: i) the possibility thatthere could be a very large
number of stories;ii)that the size of the plotis likely to be somewhat larger than the average house. Itis
possibletovary the number of flats to each plot.

Length of mains or sewers

Itis alsopossibleto varythe length of pipe per plotwithinthe model. The defaultis based on the average
length that we have observed from recent developments which Severn Trent has connected, but the valueis
almostcertainly differentfor each and every site. As with any user-defined variables in the model, we would
review the information provided before agreeing a bulk supply price.

Consumption

This determines that we would receive on the siteandthe wholesalecharge that would be paid at the
boundary. Itis derived by:



e average Per Capita Consumption (PCC) x
e the average occupancy foreach type of property x

e number of each type of property.

The default occupancy and consumption figures arebased on Severn Trent averages for each type of property
collected across our wholeregion for the purpose of leakage. Itis possibletovary these assumptions within
the model but —again—we would need to consider why they are expected to be different from regional
averages.

3. Costs

Construction of mains

The costs arebased on the average costs from a sampleof sites where the mains havebeen installed by
Severn Trent. This has been used to derive average unit costs for mains laying:

e Average metres of mainrequired per development plot; and
e Average cost per metre of mains laid.

The assumed number of plots canthen be used to generate a costfor the initialinstallation of the mainsanda
mains application design agreement fee is also applied.

For sites smaller than 10 plots, we assumethat connections are via communication pipes aloneand the length
isreduced to a typical communication pipefor each. As no mains arebeing constructed, we assumeno design
fee.

For timing purposes, we assumethatall mains arelaid beforeany properties are constructed.

Infrastructure maintenance - water

Costs are based on Severn Trent data for the number of repairs for bursts and other reactive jobs on pipes in
the Severn Trent area by age of pipe. The general trend is for the costper metre of pipe to increaseas pipes
age. This data has been converted to a simple econometric model for unit costs, with a linear relationship
between risingunitcosts andthe age of assets.

The intervention data is grouped for pipes installed over 10 year periods (for example, pipes between 2005
and 2015 and for each decade goingback over the 20t Century). Whilethere is a rising trend for maintenance
on pipes over 10 years old, the number of jobs inthe first10 years is above trend. We judge this to be a result
of correctinginitial problems oninstallation. Accordingly, we have front-loaded the average maintenance costs
for the first10years into the initial 3 year period; we then trend to the modelled rate.

Meter costs

We assumethat anaverage meter and boundarybox are installed for each property, with no shared meters.
Our model assumes that meters are replacedinlinewith accountinglife (15 years for meters and 60 years for

boundary boxes). All costs arebased on our metering contractplus overheads.



For the purpose of the discount, we have made a conservativeassumption thatsome continuing efficiency
over inflation should be possible over the period —0.1% per annum. This is significantly lower than the 1.5%
productivity gainthat Ofwat has assumed for the sectorinits PR19 determinations.

Construction of sewers

The construction cost per meter of sewers is based on the project estimator we use to develop business plans.
The initial construction costs are higher than water mains due to the depth at which the sewers are laid.
However, currentindustry practiceis thatthis construction costis borne by developers, as noted in the
“overall approach”.Should this change in future as a result of Ofwat charging consultations, we would need to
revisitthe model.

We assumethat the length of sewer would be equal to the length of mains andthatall sewers arelaid before
any properties are constructed or occupied.

Maintenance of sewer infrastructure

As noted above, we reviewed our data on water mains and found a relationship between age and
maintenance costs. We looked to see whether we could demonstrate a similar relationship for sewer
maintenance but from the data availablethere was no clear link. This was as expected for sewer blockages, but
the correlation between age and sewer collapseswas alsoinsufficiently strong. We have therefore appliedan
average unit rate (£/m) for both blockageclearanceand collapses.

Regulatory fees

Fees to Ofwat and CCWater are based on their budgets and the site’s revenue as a proportion of industry
turnover. As we are only consideringa discountto wholesalerates, this is based on the site’s wholesale
revenue only.

Sampling and testing

We diverge slightly fromthe average position of Severn Trent when calculating sampling costs becausethe
Drinking Water Inspectorate works on population sizes of 5,000, with a set number of samples beingrequired.
If we served asite as a stand-alonethen we would need to take atleast4 samples for populations of less than
100 or 12 forsites of up to 5,000. For Severn Trent, this costwould generally average out over our entire
customer base (c12/5,000) but for small areas of appointment would require 12 samples for populations as
low as 101 (say, 40 plots).

Given the disproportionatecostarisingfromvery small sites we have not factored samplingand testing costs
into the chargefor sites of up to 10 plots. We would offer to provide this servicesincethere would be littleor
no local network between our own andthe customer’s meter atthe boundary. Depending on the sizeof sites
above the 10 plots level it might also be more practical for Severn Trent to provide this serviceto a site and to
adjustthe discountaccordingly.Inthesecircumstances there would be no chargefor the service (any charges
we made would simply haveto be reflected inthe discountoffered).

Resilience

Inour view it would be impractical for a small siteto providetankers, bowsers and similar to keep supplies
runninginan emergency. There arefew sites where there would be a viablealternativeto getting this kind of
servicefrom Severn Trent —if a sitewas near the border with another water company it might be possibleto
do so. As with samplingandtesting costs, if we were to charge for this service we would simply haveto
“recycle” it by allowingan amount within the discount. We therefore assumethat Severn Trent would provide



it as partof the wholesaleagreement. If an operator chose analternative, we would need to adjustthe margin

accordingly.

Leakage

Our leakageassumptions arebased on our analysis of leakagerates, mains material and agedata. The leakage
deteriorationrate, also known as the Natural Rate of Rise, has been derived for use inour assessmentfrom
the 265 District Metering Areas where polyethylene pipe was the predominant material (c.8% of the total).
Within most of these there is likely to be some pipework in other materials and therefore leakage rates are
likely to be somewhat higher than we would achieve if we were to serve the property ourselves.Based on this
data, our model takes accountof the growth inleakage and the average age of the DMAs.

On average around a quarter of leakage arises on customer supply pipes. Whilethere would be supply pipe
leakageon anynew site, itwould be chargeableandis therefore excluded from the calculation - the discount

only needs to take accountof the unbilled water.

As noted above, forsites of 10 plots or fewer or wastewater services, leakageis not relevant to the charge
because volumes would be based on customer meters.

Meter under-registration

The rate of meter under-registrationis based onaverage company data. As noted above, for the purpose of
calculating meter maintenance costs on the new sitewe err on the sideof caution by allowing for replacement
atthe end of the accountinglife (15 years) rather than a fix on fail approach. Weassumethat under-
registration grows from the manufacturer’s specification (1% oninstallation) to typical company rates before
replacement.

Water taken unbilled

This is based on company averages from our water balancecalculations. Itincludes usefor fire-fighting, theft,
unbilled standpipes, mains flushing, mains rehabilitation and other items that are includedinannual returns.
Sinceitis based on the whole of the network itis likelyto err on the high sideas unbilled water is frequently
taken for commercial purposes — most new appointees serve housing developments where such activityis less
likely to occur.

Other costs

The NAV model includes user-defined inputs for any other costs that may be incurred on an individualsite. The
most likely item is pumping where water supplies to the sitecannot be delivered through the pressureinour
main or sewerage cannotbe discharged through gravity. No standard valueis assigned to these items as the
valuewill depend on the topography of the site.

There are a number of inputlines for other costs. When negotiating a bulk supply or discharge agreement, we
will reviewany inputs inthese lines and consider whatcostwe think we would incur for these items if we were

servingthe sitedirectly.

Bad debt

Sincethe NAV chargeis based upon a wholesalerate, there is no charge for bad debt. There is nobad debt
costallowancewithin the wholesale control, which implicitly assumes zero risk of defaultto bulk supplies that
are provided to any other appointee, includinga NAV operator. In a wholesale-minus approachitis not



possibleto adjustfor bad debt within the charge because we would simply haveto compensate for any extra
charge with anadditional iteminthe discountcalculation.

4. Commuted Sum (Discounted Aggregate Deficit)

For pre-AMP7 calculations,themodel compares the costs with the income that Severn Trent would expect to
receive from the properties on the site over 12 years —the standard DAD calculation. Becausethis method has
been inplacesincebefore privatisation, we have not changed the approach for the purpose of this model —for
example:

e The income calculated for this purpose is based on end-user revenue (i.e. includingretail costs, rather
than wholesalealone).

e The discountrateis setper the method which Ofwat previously advised to companies.

Although the DAD calculation will bereplaced by new methods, Government guidanceis that the balance
between developers and other customers should remainthe same. Therefore anyreplacement should
produce similarresults with regard to the overall level of cost to be borne by an incumbent (or NAV) and any
excess where a developer would be required to contribute.

Timing of revenue

The model assumes thatproperties will bebuiltand occupied over a period of time before all constructionis
completed. This lowers the level of income that we would expect to receive from the siteduringthe early
years.The time taken for the firstoccupant,and for the site to be full,areuser-defined inputs to the model.
The model assumes thatthe properties are occupied evenly over the intervening 12 months. The same
assumptions areused for the timing of meter installation and for the calculation of wholesalecharges.

Comparison to mains construction costs

If construction costs were greater thanthe commuted sum, a developer would have to contribute the
difference in cost.If costs areless than projected income, Severn Trent would not charge for the mains. To be
on an equivalent footing, the NAV charge needs to cover the lesser of the construction costor the commuted
sum.

Inour typical housing development (as per the indicative chargewe published), the commuted sumis higher
than the costof the mains.Severn Trent would financethe construction cost— therefore an EEO should be
ableto financethe same amount.

Developments in 2018-19 and 2019-20

The method above fits the approach from privatisationto 2017-18. Following changes in Ofwat rules and
guidance, most companies moved away from the classic DAD method and applied anaverage contributionrate
to mains requisitions. Severn Trent bore 91% of costs in 2018-19and 90%in 2019-20 — however, this was not
adopted in Wales.

Developmentsin AMP7

From 1 April 2020, the “income offset” will beapplied as a rebate againstinfrastructurecharges. This costof
new infrastructureis to be paid by the developer andthe calculations aboveareredundant. At present this
approach has notbeen appliedinWales.



5. Standard charges

We calculatethe standard wholesale only charges that we would expect to receive from the properties on
site, once occupied. Retail charges are assumed to cover retail costs including billing, customer service, credit
management and bad debt inlinewith the splitin Severn Trent’s revenue controls.

Water charges

The charges received are based upon the volume that would be registered on customer meters if we served
the site directly. Any standingcharges arealso based upon those that would be received if we provided a
directserviceto the customers on site.

The model has inputs for non-household customers. The model includes inputs for the number and type of
non-households based on the standingcharges that would be applied (there are different charges depending
on the size of the meter). The model includes a broad-brush guideto the size of the meter that most
customers have ata given level of consumption though the actual sizewill depend on the peak flow
requirement. We assumethat there is only one meter per customer; withinthe Severn Trent area there are
customers that have multiple meters for historical reasons butthis is notsomething that we would engineer
by choice.

In most instances the wholesalevolumetric rate is the same as for households butitis possiblethata new
development couldinclude non-households thatwould be charged on the Intermediate or Large User Rates
(typically those using more than 10,000m3 and 50,000m3 per year). Where this occurs, the starting point for
the NAV volumetric charge will bethe weighted average volumetric rate forall users onsite.

The volume charged for the purpose of a bulk supply to sites of more than 10 plots would includeleakageand
other losses as described above.

Wastewatercharges

The charges received are based upon the volume that would be registered on customer meters if we served
the site directly. Any standing charges arealso based upon those that would be received if we provided a
directserviceto the customers on site.

Bulk dischargevolumes would also be based upon customer meters, so there will beno difference between
the volume charged by Severn Trent and that charged to customers on site. This means that the wastewater
discountdoes not need to take account of losses onsite, as discussedinsection 1.In addition, there is no need
to weight the volumes between households and non-households as customer volumes can be used directlyin
anycharges that areapplied.

Household standing charges for wastewater will be included inthe starting point for the NAV charge; there is
no wastewater standingchargefor non-households. Where surfacewater from the site drains to sewers
managed by Severn Trent, surfacewater charges will alsoapply. These arebased on the type of property for
households and the area of non-household properties (i.e. the charges that we would applyifwe served the
sitedirectly).

If we were to serve the sitedirectly, we would also apply highway drainagecharges tothe properties
connected (which must be separated out from other wholesalecharges in AMP7). Ofwat has published



guidancestatingthat NAVs should not be charged for highway drainage, the rationalebeingthat one
appointee should not contribute to these costs inanother company’s area.

NAVs operate under a relative pricecontrol —i.e. charges on sitewill generally mirror Severn Trent’s scheme.
This means that highway drainage charges collected from customers will contribute to the cost of drainingthe

road network on site, which will usually beadopted by local authorities.

6. Discount calculation

The calculationisbased on comparingthe present value of charges for bulk supplies or discharges (as
describedin5) to the costs that Severn Trent wouldincurif we served the site directly. This generates a

margin whichis sufficientto cover the costof capital.

Discountrate

If we were servingthe area directly, the relevant discountrate would be that of Severn Trent as a whole.
However, inits May 2018 guidanceon bulksupplies for NAVs, Ofwat determined that there should be a
departure from the normal EEO test becauseit considers thatthe riskfor the operator of a NAV differs from

that of the incumbent.

Within the regulatory framework, Ofwat uses a Weighted Average Cost of Capital (WACC) on a post-tax basis
because anallowanceis madefor the tax costs. For the NAV calculation,a pre-taxrate is used with an advised
effective rate of 10%. Ofwat also sets WACC for the appointed business, with a deduction for retail in order to
arriveatthe wholesale WACC. We have started from the implied assetbeta for the wholesalebusiness since
thisis a wholesaleonly calculation (theretail is implicit within the retail margin whichis considered
separately).

The May 2018 guidanceestimated a 15bps difference inassetbeta. This was mainly attributed to the fixed
revenue control, which removes revenue uncertainty — typically inthe range of +/- 2% within the industry.

The allowed WACC has been updated to take account of Ofwat’s Final Determination as published on 16
December 2019. The CPIH-stripped version has been applied on the basis thata new appointee has no existing
RCV (it would also haveno RPI-linked debt to service). Future charges are alsolinked to CPIH and the cashflows

deflated with the same measure of inflation.

The implied wholesalevalues fromthe determination are adjusted as follows:

Weighted Average Cost of Capital FD NAV
Wholesale

Risk free rate -1.39% -1.39%
Assumed level of gearing 60.00% 50.00%
Assumed rate of tax 19.00% 10.00%
Inflation 2.00% 2.00%
Debt Beta 0.1250 0.1250
Premium over RFR 3.53% 3.53%
Real cost of debt (pre-tax) 2.14% 2.14%
Real cost of debt (post-tax) 1.93% 1.93%
Total market return 6.50% 6.50%
Equity premium 7.90% 7.90%

Asset Beta adjusted for debt beta 0.3429 0.4929



Weighted Average Cost of Capital FD NAV
Wholesale

Equity Beta 0.6697 0.8608

Cost of equity (pre-tax) 4.33% 6.01%

Cost of equity (post-tax) 3.90% 5.40%

WACC (Pre-tax) 3.02% 4.07%

WACC ("Vanilla") 2.84% 3.77%

Our calculation assumes thatthe NAV should earnits costof capital over the life of the network; allowed levels
of infrastructure maintenancefor regulated companies actuallyimply a significantly longer lifespan than the

accountinglives as published in thecompany’s accounts.

Discount calculation

The proforma discountcalculationissetout below.

Charges
Volumetric charges X Volume at boundary
Standing charges for properties on site X

Non-household fixed Charges -

NAV is notan eligible NHH

Standard wholesale charges paid

Costs

Distribution losses (leakage) X For sites >10 plots
Water taken unbilled X

Meter under-registration X

Net costof mains X Only for pre-AMP7 NAVs
New meter installation cost X

Infrastructure Maintenance X

Regulatory fees, samplingand testing X

Pumping and other non-standard costs X

Meter maintenance X

Total cost of site

Total discount

B/A

The discountfor water is allocated between charges inthe followingpriority order:
1. Standingcharges: feedback from NAV operators is strongly againststandingcharges and therefore we will

applyanydiscountagainstthesefirst.

2. Volumetric charges:the residual will beapplied againstthe weighted average volumetric charge for the

site(where there are onlystandard users, this will bethe standardrate).



Wastewater £ £

Charges

Volumetric charges X Volume at boundary
Standing charges for properties on site X

Highway drainagecharges - As per Ofwat guidance
Non-household fixed Charges - NAV is notan eligible NHH
Surface water drainage X If connected

Standard wholesale charges paid X

Costs

Net costof new sewers X Assume nil
Infrastructure Maintenance X

Pumping and other non-standard costs X

Total cost of site X

Total discount B/A

The discount for wastewater is allocated between charges in the following priority order:

1.
2.

Highway Drainage (mandatory): 100%irrespective of costs.

Standingcharges: inlinewith the approach for water, the standing charges for household retail
customers will beremoved first.

Surface water and volumetric charges:the residual willbeapplied againstsurfacewater (if connected)
and volumetric charges for the site. Since wastewater volumes will be based on customer meters, a
uniform percentage reduction can be applied to both household and non-household volumes where the
rates for these differ.



