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1. Area t: @

Lincolnshire and Nottinghamshire

1.1 Overview

Figure 1.1.1: Problem characterisation Area 1
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1.2 Strategic risks and issues

Problem Characterisation Results

+ Arealis assessed as having low levels of
concern

+ Although there are significant strategic needs,
the level of complexity is low

This area remains in surplus overall despite
significant supply-side reductions and growth.
Demand management options improve the surplus
and water is exported south to Ruthamford.

1.3 Central Lincolnshire

The Central Lincolnshire WRZ covers an area of
2072km? and extends south from the Humber.

It includes groundwater abstraction from the
Lincolnshire Limestone and a surface water
abstraction from the River Trent. It is based on the
supply systems for Scunthorpe and Lincoln.



Supply Forecast

Table 1.3.1: Central Lincolnshire supply characteristics

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline DO (MI/d) 137.00 137.00 137.00 137.00 137.00 137.00
il ey e e 0.00 13.00 13.00 13.00 13.00 13.00
(MI/d)
Climate change impacts
MI/d) 0.00 0.00 0.00 0.00 0.00 0.00
Severe drought impacts ~ : : :
MI/d) 0.00 0.00 11.00 11.00 11.00 11.00
Final DO (Ml/d) 137.00 124.00 113.00 113.00 113.00 113.00
Outage Allowancet 2.49 2.49 2.49 2.49 2.49 2.49
Transfers In (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Transfers Out (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Total Water Available for
Use (MI/d) 134.51 121.51 110.51 110.51 110.51 110.51

* pulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation

The baseline DO is forecast to change over the
planning period due to:

-12.0 MI/d sustainability reduction seen in 2022
-1.0 MI/d sustainability reduction seen in 2024
-11.0 MI/d severe drought impacts seen in 2025
Baseline Demand Forecast
Over the WRMP period, household properties are
forecast to increase from approximately 154,000 to

199,000, and the population is forecast to increase
from approximately 353,000 to 433,000'.

! Based upon Local Authority planning information



Table 1.3.2: Central Lincolnshire Population and property

totals (cumulative) per AMP

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

(2017¥18) (end of (end of (end of (end of (end of

AMP7) AMPS8) AMP9) AMP10) AMP11)

Total Household Population 353,260 381,670 400,120 410,840 422130 432,940
Total Household Properties 154,240 170,100 180,330 187,000 193,160 199,380

Property growth rates vary between 13,810 per AMP
in the short-term to 6,230 per AMP in the long-term.
The short- to medium-term projections are aligned
with Local Authority data; the medium to long-term
projections with ONS trend based data.

Table 1.3.3: Central Lincolnshire Rates of population and

property growth per AMP

AMP7 AMP8 AMP9 AMP10
Addltlopal Household 27,030 18,450 10,720 11,290 10,810
population per AMP
Additional Household 13,810 10,220 6,680 6,150 6,230
properties per AMP

Figure 1.3.2: Central Lincolnshire Non-household sectors

AGRICULTURE
6%

SERVICE
12%

PUBLIC SECTOR
3%

Non-household demand (NHH) is predominantly from
the service sector and manufacturing, which account
for 66% of total NHH demand. Non-household
demand is forecast to increase over the WRMP
period from 31.15 Ml/d to 37.53 MI/d.

For the baseline scenario WITHOUT demand
management options.

Household demand (measured/unmeasured) is
forecast to increase over the WRMP period from
48.64 MI/d to 55.85 MI/d.

Leakage is forecast to decrease from the baseline
value of 16.89MI/d to 16.39 MI/d at the end of the
WRMP plan period.

Non-household demand is expected to increase from
31.15 Ml/d to 37.53 MI/d over the WRMP period.

Distribution Input is predicted to increase from 99.64
MI/d to 112.74 MI/d.



Table 1.3.4: Central Lincolnshire Baseline demand forecast (without preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

Base-year

(2017-18) (end of (end of (end of (end of (end of
AMP7) AMPS) AMP9) AMPI10) AMPI11)

Household demand (MI/d)- | 5, o4 3916 43.48 4635 48.92 50.99
measured
Household demand (MI/d)- | 12,04 9.47 7.46 5.89 486
unmeasured
Non-household demand 3115 33.32 34.65 35.70 36.67 3753
(MI/d)
Leakage (MI/d) 16.89 16.38 16.38 16.39 16.39 16.39
Distribution input (MI/d) 99.64 103.87 106.96 108.86 110.83 12.74

Baseline supply demand balance

Figure 1.3.3: Central Lincolnshire baseline supply demand balance to 2045 for dry year annual average (DYAA)
conditions
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Table 1.3.5: Central Lincolnshire baseline supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP1)

Total DYAA Water available

for Use: Area sources* 134.51 121.51 110.51 110.51 110.51 110.51
(Ml/d)

Net transfers into Area

(MI/d) 0.0 0.0 0.0 0.0 0.0 0.0

Total DYAA Water
available for Use:

. : 134.51 121.51 110.51 110.51 110.51 110.51
including transfers*

(MI/d)

Sl s DTl 100.11 103.87 106.96 108.86 110.83 12.74
Input (MI/d)

Total DYAA Target

Headroom (MI/d 4.42 4.90 5.50 6.12 6.79 7.33
Dl sl el e 29.98 12.75 1.94 -4.47 71 -9.55

balance (Ml/d)

* bulk imports, exports and inter-zone transfers



There is a critical period deficit in this WRZ.

Figure 1.3.4: Central Lincolnshire baseline supply demand balance to 2045 for critical period (DYAA)
conditions
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Table 1.3.6: Central Lincolnshire baseline supply-demand balance to 2045 for critical period (CP) conditions
(with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total CP Water available for
Use: Area sources* (MI/d) 162.57 162.57 142.57 14257 14257 14257
Net transfers into Area
MIZd) 0.0 0.0 0.0 0.0 0.0 0.0
Total CP Water available
for Use: including 162.57 162.57 142.57 142.57 142.57 142.57
transfers* (Ml/d)
Total CP Distribution
Input (MI/d) 126.45 131.23 135.25 137.82 140.57 143.33
Total CP Target
Headroom (MI/d) 5.59 6.19 6.95 7.75 8.62 9.32
CP supply-demand . . .
balance (MI/d) 30.53 25.15 0.37 3.01 6.62 10.08

* bulk imports, exports and inter-zone transfers

Selected demand management strategy

We plan to use a combined strategy of the introduction of smart metering, water efficiency measures and
leakage reduction to reduce demand.

Table 1.3.7: Central Lincolnshire Water savings (cumulative) resulting from selected demand management

strategy
2024-25(end 2029-30(end 2034-35(end 2039-40(end 2044-45 (end
of AMP7) of AMPS8) of AMP9) of AMP10) of AMP11)
Water efficiency initiatives
MIZd) 0.76 1.22 1.83 213 227
Smart metering (demand
savings) (MI/d) - 1.64 172 175 178 179
Leakage reduction (CSPL
savings) (MI/d) 1.41 1.53 1.60 1.67 1.73
Leakage reduction (our
network) (MI/d) 2.63 2.64 2.67 3.64 4.54
Total saving (MI/d) 6.44 N 7.85 9.22 10.33




Figure 1.3.5: Central Lincolnshire DYAA DI with and
without selected demand management strategy
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Per capita consumption (PCC) values in 2017/18
(first year of AMP6) are: Measured PCC 128 I/h/d;
Unmeasured PCC 161 I/h/d, with a weighted average
value of 137.7 I/h/d. This is expected to fall to

119.3 I/h/d in the Final plan forecast, as demand
management option savings are realised and
customers switch from unmeasured to measured

status.
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Table 1.3.8: Changes in Central Lincolnshire Per Capita Consumption (PCC) resulting from selected demand
management strategy

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

PCC (I/h/d) (2017¥18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline demand forecast
(DYAA) 137.7 134.2 132.4 131.0 129.9 129.0
Final demand forecast
Yy (eleEses et 1377 1277 124.8 122.0 120.3 19.3
demand management
strategy)
Final demand forecast
(DYAA) % change from 0.00% 4.84% 5.74% 6.87% 7.39% 7.44%
baseline forecast

For the final plan scenario WITH demand

management options

Household demand (measured/unmeasured) is
forecast to increase over the WRMP period from
48.64 MI/d to 51.67 MI/d, with demand management

option savings.

Leakage is forecast to decrease from the baseline
value of 16.89 MI/d to 10.13 MI/d at the end of the

WRMP plan period, with demand management option

savings.

Non-household demand is expected to increase from
31.15 Ml/d to 37.53 MI/d over the WRMP period.

Distribution Input is predicted to increase slightly
from 99.64 Ml/d to 102.29 MI/d, once the influence
of demand management option savings has been

included.

Table 1.3.9: Central Lincolnshire final demand forecast (with preferred demand management option)

Basevear 202425 2029-30 2034-35  2039-40  2044-45
(2017¥18) (end of (end of (end of (end of (end of
AMP7) AMPS) AMP9) AMPI10) AMPI11)
Household demand (MI/d)- | 5, 4 3676 4057 4282 45.09 4700
measured
Household demand (MI/e) = || ) 11.99 9.40 739 584 462
unmeasured
Non-household demand 3115 33.32 34.65 35.70 36.67 3753
(MI/d)
Leakage (MI/d) 16.89 12.33 12.22 12.11 11.08 10.13
Distribution input (MI/d) 99.64 97.36 99.77 100.92 101.52 102.29
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Selected supply-side options

For details on the feasible options list for Central
Lincolnshire WRZ please refer to the Supply-side
option development technical document.

Table 1.3.10: Central Lincolnshire preferred supply side options

Opt Ref Option Name

CLN13a South Humber Bank WRZ to Central Lincolnshire WRZ Transfer (31 MI/d) - Treatment only

CLN14 Central Lincolnshire locked in DO (6 Ml/d)

CLN15 East Lincolnshire WRZ to Central Lincolnshire WRZ treatment for Metaldeyhde for existing
transfer

CLN16 South Humber Bank WRZ plus East Lincolnshire WRZ to Central Lincolnshire WRZ - transfer

only

Final supply demand balance

Once our preferred demand management strategy
has been implemented, the supply demand balance
in Central Lincolnshire WRZ is maintained throughout
the planning period.

Figure 1.3.6: Central Lincolnshire WRZ final supply-
demand balance to 2045 for dry year annual average
(DYAA) conditions
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Table 1.3.11: Central Lincolnshire final supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total DYAA Water available
for Use: Area sources* 134.51 121.51 110.51 110.51 110.51 116.51
(MI/d)
Net transfers into Area
CMI/d) 0.00 -8.26 -5.25 -3.48 -2.20 -6.89
Total DYAA Water
available for Use: 134.51 112.38 105.27 107.04 108.32 109.62
including transfers*
(MI/d)
UGEEY DA [T Efat] S ern 98.54 97.36 99.77 100.92 101.52 102.29
Input (MI/d)
Total DYAA Target
Headroom (MI/d) 4.43 4.90 5.50 6.12 6.79 7.33
DYAA supply-demand
balance (MI/d) 31.54 10.13 0.00 0.00 0.00 0.00

* pulk imports, exports and inter-zone transfers

Figure 1.3.7: Central Lincolnshire final plan supply demand balance to 2045 for critical period (CP) conditions
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Table 1.3.12: Central Lincolnshire final plan supply-demand balance to 2045 for critical period (CP) conditions
(with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total CP Water available for

Use: Area sources* (MI/d) 162.57 161.8 142.57 142.57 142.57 145.57

Net transfers into Area

(MI/d) 0.00 -0.76 -0.76 -0.76 -0.76 -0.76

Total CP Water available
for Use: including 162.57 161.8 141.80 141.80 141.80 141.80
transfers* (Ml/d)

Total CP Distribution

Input (M7 124.67 124.05 127.23 128.88 130.18 131.73
Total CP Target

Headroom (M1/d) 5.59 6.19 6.95 775 8.62 9.32
CP supply-demand 32.31 31.57 7.62 517 3.01 075

balance (Ml/d)

* pulk imports, exports and inter-zone transfers

12



1.4 Bourne

The Bourne WRZ covers an area of 1087km? and lies
to the south west of the Wash. It is based on the
supply systems for Bourne, Spalding and Stamford.
Water is abstracted from groundwater sources in the
Lincolnshire Limestone aquifer.

Supply Forecast

Table 1.4.1: Bourne Supply characteristics

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline DO (MI/d) 56.00 56.00 56.00 56.00 56.00 56.00
Sustainability reductions
MI/d) 0.00 -11.00 -11.00 -11.00 -11.00 -11.00
Climate change impacts
MI/d) 0.00 0.00 0.00 0.00 0.00 0.00
S E IS ITPEES 0.00 0.00 0.00 0.00 0.00 0.00
(MI/d)
Final DO (MI/d) 56.00 45.00 45.00 45.00 45.00 45.00
Outage Allowancet 0.92 0.74 0.74 0.74 0.74 0.74
Transfers In (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Transfers Out (MI/d)* -6.00 0.00 0.00 0.00 0.00 0.00
Total Water Available for
Use (MI/d) 49.08 4426 4426 4426 4426 44.26

* bulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation

The baseline DO is forecast to change over the Baseline Demand Forecast

planning period due to:
Over the WRMP period, household properties are

-11.0 MI/d sustainability reduction seen in 2022 forecast to increase from approximately 65,000 to
80,000, and the population is forecast to increase
This zone is considered to have already experienced from approximately 149,000 to 175,0002
a >1in 200-year drought event and does not see
additional severe drought impact on DO.

2 Based upon Local Authority planning information

13



Table 1.4.2: Bourne population and property forecast per AMP

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

(2017¥18) (end of (end of (end of (end of (end of

AMP7) AMPS8) AMP9) AMP10) AMP11)

Total Household Population 148,900 160,560 166,150 169,100 171,690 174,290
Total Household Properties 64,670 70,450 73,690 75,800 77,680 79,610

Property growth rates vary between 4,600 per AMP
in the short-term to 1,900 per AMP in the long-term.
The short- to medium-term projections are aligned
with Local Authority data; the medium to long-term
projections with ONS trend based data.

Table 1.4.3: Central Lincolnshire rates of population and property growth per AMP

AMP7 AMP8 AMP9 AMP10
Addltlopal Household 9,370 5,580 2,960 2,590 2,600
population per AMP
Additional Household 4630 3,240 2,10 1,880 1,930
properties per AMP

Figure 1.4.1: Bourne Non-household sectors

Non-household demand is predominantly from the
service sector and manufacturing, which account for
83% of total NHH demand. Non-household demand is
forecast to increase over the WRMP period from 13.17
MI/d to 14.35 MI/d.

OTHER
3%

For the baseline scenario WITHOUT demand
management options

Household demand is forecast to increase over the
WRMP period from 21.54 Ml/d to 24.09 Ml/d.

Leakage is forecast to decline from the baseline value
of 5.63 MI/d to 5.47 MI/d at the end of the WRMP
plan period.

SERVICE
49%

Non-household demand is expected to increase from
13.17 Ml/d to 14.35 MI/d over the WRMP period.

PUBLIC
SES:,;OR Distribution Input is predicted to increase from 41.58
(]

Ml/d to 45.15 Ml/d.

14
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Table 1.4.4: Bourne demand forecast (without preferred demand management option)

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45
(2017¥18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)
Household demand (MI/d)- |, 57 19.12 20.47 2133 2171 22.00
measured
b eussielel el Galieh- 517 365 285 222 210 2.09
unmeasured
Non-household demand
(MI/d) 13.17 13.41 13.65 13.92 1415 14.35
Leakage (MI/d) 5.63 5.46 5.46 547 547 5.47
Distribution input (Ml/d) 41.58 42.88 43.67 4417 44 .66 4515

Baseline supply demand balance

Figure 1.4.2: Bourne baseline supply demand balance to 2045 for dry year annual average (DYAA) conditions
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Table 1.4.5: Bourne baseline supply demand balance to 2045 for dry year annual average (DYAA) conditions

(with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45
(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)
Total DYAA Water available
for Use: Area sources* 55.08 44.26 44.26 4426 4426 4426
(MI/d)
Net transfers into Area
MI/d) -6.00 0.00 0.00 0.00 0.00 0.00
Total DYAA Water
available for Use: 49.08 44.26 44.26 44.26 44.26 44.26
including transfers*
(Ml/d)
Total DYAA Distribution
Input (MI/d) 41.89 42.88 43.67 4417 44.67 4515
Total DYAA Target
Headroom (M/d) 2.15 2.42 2.90 3.31 3.35 2.94
DYAA supply-demand B B B B B
balance (MI/d) 5.04 1.04 2.32 3.23 3.76 3.82

* bulk imports, exports and inter-zone transfers



Selected demand management strategy

16

We plan to use a combined strategy of smart
metering, water efficiency and leakage reduction to

reduce demand.

+ We plan to reduce leakage by 45% from 5.63 Ml/d
in 2017/18 to 3.05 MI/d in 2045.

Table 1.4.6: Water savings resulting from selected demand management strategy

2024-25(end 2029-30 (end 2034-35(end 2039-40(end 2044-45 (end

of AMP7) of AMP8) of AMP9) of AMP10) of AMP11)
mlt/‘;r)efﬁdency initiatives 0.35 0.55 070 0.95 115
533:;3?:273? A 0.00 0.62 0.65 0.67 0.69
Isj:j::\agii Eiﬂ‘/‘;)ti“ (CSPL 0.00 0.60 0.63 0.66 0.68
h‘:"t"vkviglf)rx:‘/zt)b“ (our 0.76 0.76 0.98 1.41 174
Total saving (MI/d) m 253 2.96 3.69 4.26

W Bourre DYAA Dermard

= Bowrre DYAA Demard inciding

oMo

Figure 1.4.3: Bourne DYAA DI with and without selected demand management strategy

Per capita consumption (PCC) values in 2017/18 are:
Measured PCC 136 I/h/d; Unmeasured PCC 179 I/h/d,
with a weighted average value of 144.7 I/h/d. This

is expected to fall to 127.4 I1/h/d in the Final plan
forecast, as demand management option savings are
realised and customers switch from unmeasured to
measured status.

Table 1.4.7: Changes in Bourne Per Capita Consumption (PCC) resulting from selected demand management

strategy

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

PCC (I/h/d) (2017¥18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline demand forecast
(DYAA) 144.7 141.8 140.4 139.3 138.7 138.2
Final demand forecast
Py Celiess o2 Ceie 1447 139.6 1332 1311 129.0 127.4
demand management
strategy)
Final demand forecast
(DYAA) % change from 0.00% 1.55% 5.13% 5.89% 6.99% 7.81%
baseline forecast




For the baseline scenario WITH demand management Non-household demand is expected to increase from

options 13.17 MI/d to 14.35 MI/d over the WRMP period.
Household demand is forecast to increase over the Distribution Input is predicted to decrease slightly
WRMP period from 21.54 MI/d to 22.19 Ml/d. from 41.58 MI/d to 40.83 MI/d, once the influence

of demand management option savings has been
Leakage is forecast to decrease from the baseline included.

value of 5.63 MI/d to 3.05 MI/d at the end of the
WRMP plan period, with demand management option
savings.

Table 1.4.8: Bourne demand forecast (with preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

Base-year

(2017-18) (end of (end of (end of (end of (end of
AMP7) AMPS) AMP9) AMP10) AMP11)

Household demand (MI/d) - 16.37 18.78 19.31 19.99 20.09 2016
measured
B e 363 282 218 205 203
unmeasured
Non-household demand
MI/d) 13.17 13.41 13.65 13.92 14.15 14.35
Leakage (MI/d) 5.63 4.70 41 3.86 3.41 3.05
Distribution input (Ml/d) 41.58 41.76 411 4118 40.93 40.83

Final supply demand balance

Once our preferred demand management strategy
has been implemented, the supply demand balance in
Bourne WRZ is maintained throughout the planning
period.

Figure 1.4.4: Bourne WRZ final supply-demand balance to 2045 for dry year annual average (DYAA) conditions
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WRZ balance s WAFU with Demand
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e Water Auailable for Use (WAFU) = = Demand with demand management {inc. Headroom)
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Table 1.4.9: Bourne final supply-demand balance to 2045 for dry year annual average (DYAA) conditions
(with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total DYAA Water available
for Use: Area sources* 55.08 44.26 44.26 44.26 4426 44.26
(MI/d)
Net transfers into Area
MIZd) -6.00 -0.07 -0.24 0.24 0.02 -0.50
Total DYAA Water
available for Use: 49.08 4419 44.02 44.49 44.28 43.76
including transfers*
Ml/d)
Total DYAA Distribution
Input (MI/d) 41.67 41.76 4112 41.18 40.93 40.83
Total DYAA Target
Headroom (MI/d) 2.15 2.42 2.90 3.31 3.35 2.94
DYAA supply-demand
balance (MI/d) 5.27 0.00 0.00 0.00 0.00 0.00

* pulk imports, exports and inter-zone transfers
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1.5 East Lincolnshire

The East Lincolnshire WRZ covers an area of 2783km?,
extending from Humber to the Wash and is based

on the supply systems for Grimsby, Louth, Skegness,
and Boston. The supplies are primarily groundwater
abstractions from the Lincolnshire Chalk, Lincolnshire
Limestone and Spilsby Sandstone. There is also
surface water abstraction from the Louth Canal into
Covenham pumped storage reservoir.

Supply Forecast

Table 1.5.1: East Lincolnshire Supply characteristics

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline DO (MI/d) 134.00 134.00 134.00 134.00 134.00 134.00
Sustainability reductions
MI/d) 0.00 -3.00 -3.00 -3.00 -3.00 -3.00
Climate change impacts . B . . B
MI/d) 0.00 3.00 3.00 3.00 3.00 3.00
S E IS ITPEES 0.00 0.00 0.00 0.00 0.00 0.00
(MI/d)
Final DO (MI/d) 134.00 131.00 131.00 131.00 131.00 131.00
Outage Allowancet 212 2.07 207 207 2.07 207
Transfers In (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Transfers Out (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Total Water Available for
Use (MI/d) 131.88 128.93 128.93 128.93 128.93 128.93

* bulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation

The baseline DO is forecast to change over the Baseline Demand Forecast
planning period due to:
Over the WRMP period, household properties are
-3.0 Ml/d sustainability reduction seen in 2022 forecast to increase from approximately 165,000 to
207,000, and the population is forecast to increase
This zone is considered to have already experienced from approximately 368,000 to 436,000°.
a >1in 200-year drought event and does not see
additional severe drought impact on DO.

3 Based upon Local Authority planning information
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Table 1.5.2: East Lincolnshire population and property forecast per AMP

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

(2017¥18) (end of (end of (end of (end of (end of

AMP7) AMPS8) AMP9) AMP10) AMP11)

Total Household Population 367,960 390,030 404,300 418,270 427,050 435,780
Total Household Properties 165,160 178,800 187,360 195,730 201,030 207,020

Property growth rates vary between 9,400 per AMP
in the short-term to 6,000 per AMP in the long-term.
The short- to medium-term projections are aligned
with Local Authority data; the medium to long-term
projections with ONS trend based data.

Table 1.5.3: East Lincolnshire rates of population and property growth per AMP

AMP7 AMP8 AMP9 AMP10
Addltlopal Household 17,610 14,260 13,970 8,790 8,730
population per AMP
Addltlopal Household 9,440 8,560 8,370 5,300 5,990
properties per AMP

Figure 1.5.1: East Lincolnshire Non-household sectors

AGRICULTURE Non-household demand is predominantly from the

8% service sector and manufacturing, which account for
67% of total NHH demand. Non-household demand
is forecast to decrease over the WRMP period from
29.63MI/d to 22.43 Ml/d.

For the baseline scenario WITHOUT demand
management options.

Household demand (measured/unmeasured) is
forecast to increase over the WRMP period from

55.67 MI/d to 61.20 MI/d.
SERVICE Leakage is forecast to decline from the baseline value
54% of 16.46MI/d to 15.99 MI/d at the end of the WRMP

plan period.

Non-household demand is expected to decrease from
29.63 MI/d to 22.43 MI/d over the WRMP period.

Distribution Input is predicted to decrease from
104.87 MI/d to 102.74 MI/d.
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Table 1.5.4: East Lincolnshire demand forecast (without preferred demand management option)

21

Basevear 202425 2029-30 2034-35  2039-40  2044-45

(2017¥18) (end of (end of (end of (end of (end of
AMP7) AMPS) AMP9) AMPI10) AMPI11)

Household demand (Ml/d)-| 5, o, 4210 46.49 50.29 5208 5458

measured

Household demand (MI/d)- |, oo 1511 11.89 935 734 6.63

unmeasured

Non-household demand 29.63 26.60 25.02 23.83 23.01 22.43

(MI/d)

Leakage (MI/d) 16.46 15.95 15.97 15.98 15.99 15.99

Distribution input (MI/d) 104.87 102.88 102.47 102.57 102.44 102.74

Baseline supply demand balance

Figure 1.5.2: East Lincolnshire baseline supply demand balance to 2045 for dry year annual average (DYAA)

conditions
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Table 1.5.5: East Lincolnshire baseline supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45
(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP1)
Total DYAA Water available
for Use: Area sources* 131.88 128.93 128.93 128.93 128.93 128.93
(MI/d)
Net transfers into Area
MI/d) 0.0 0.0 0.0 0.0 0.0 0.0
Total DYAA Water
available for Use: 131.88 128.93 128.93 128.93 128.93 128.93
including transfers*
Ml/d)
ot DR Brefaitla e 103.34 102.89 102.47 102.57 102.44 102.74
Input (MI/d)
Total DYAA Target
Headroom (MI/d) 478 5.30 5.96 6.70 7.23 6.68
DYAA supply-demand
balance (MI/d) 23.76 20.75 20.49 19.66 19.26 19.51

* bulk imports, exports and inter-zone transfers




Selected demand management strategy
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We plan to use a combined strategy of smart
metering, water efficiency and leakage reduction to

reduce demand.

+ We plan to reduce leakage by 52% from 16.46 MIl/d
in 2017/18 to 7.84 Ml/d in 2045.

Table 1.5.6: East Lincolnshire Water savings resulting from selected demand management strategy

2024-25(end 2029-30 (end 2034-35(end 2039-40(end 2044-45 (end

of AMP?7)

of AMP8)

of AMP9)

of AMP10)

of AMP11)

mlt/zr) efficiency initiatives 094 127 1.90 230 2.44
g;‘/?r:;:;?:j{/ig?_(dema"d 189 214 224 2.30 234
';:\";‘I':\Zii e resion (CSPL 1.47 162 172 178 1.85
h‘::&i?lf)r(eamt;“ (our 2.84 3.48 3.58 4.83 6.30
Total saving (MI/d) 7.4 8.51 9.44 1.21 12.93

Figure 1.5.3: East Lincolnshire DYAA DI with and without selected demand management strategy
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Per capita consumption (PCC) values in 2017/18
(first year of AMPG6) are: Measured PCC 129 I/h/d;
Unmeasured PCC 211 I/h/d, with a weighted average
value of 151.3 I/h/d. This is expected to fall to

129.0 I/h/d in the Final plan forecast, as demand
management option savings are realised and
customers switch from unmeasured to measured

status.

Table 1.5.7: Changes in East Lincolnshire Per Capita Consumption (PCC) resulting from selected demand

management strategy

PCC (I/h/d)

Baseline demand forecast
(DYAA)

Base-year
(2017-18)

151.3

2024-25
(end of
AMP7)

146.7

2029-30
(end of
AMPS8)

144.4

2034-35
(end of
AMP9)

142.6

2039-40
(end of
AMP10)

141.2

2044-45
(end of
AMP1)

140.4

Final demand forecast
(DYAA) (includes selected
demand management
strategy)

151.3

139.2

135.7

132.4

130.2

129.0

Final demand forecast
(DYAA) % change from
baseline forecast

0.00%

5.11%

6.02%

7.15%

7.79%

8.12%




Non-household demand is expected to decrease from
29.63 MI/d to 22.43 MI/d over the WRMP period.

For the final plan scenario WITH demand
management options.

Distribution Input is predicted to decrease from
104.87 MI/d to 89.58 MI/d, once the influence of
demand management option savings has been
included.

Household demand (measured/unmeasured) is
forecast to increase over the WRMP period from
55.67 MI/d to 56.19 MI/d, with demand management
option savings.

Leakage is forecast to decline from the baseline
value of 16.46MIl/d to 7.84 MI/d at the end of the
WRMP plan period, with demand management option
savings.

Table 1.5.8: East Lincolnshire demand forecast (with preferred demand management option)

Base.veay 202425 2029-30 2034-35  2039-40  2044-45
(2017¥18) (end of (end of (end of (end of (end of
AMP?) AMPS) AMP9) AMP10) AMPI1)
Household demand (MI/d)- | 5 -, 39.26 43.10 4619 4845 4976
measured
i el el el QA - 2136 15.04 178 9.20 717 6.44
unmeasured
Non-household demand 29.63 26.60 25.02 23.83 23.01 22.43
(MI/d)
Leakage (MI/d) 16.46 11.63 10.87 10.68 9.37 7.84
Distribution input (MI/d) 104.87 95.65 93.86 93.03 9112 89.58

Final supply demand balance

Once our preferred demand management strategy
has been implemented, the supply demand balance in
East Lincolnshire WRZ is maintained throughout the
planning period.

Figure 1.5.4: East Lincolnshire WRZ final supply-demand balance to 2045 for dry year annual average (DYAA)

conditions
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Table 1.5.9: East Lincolnshire final supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total DYAA Water available
for Use: Area sources* 131.88 128.93 128.93 128.93 128.93 128.93
(Ml/d)
R 0.00 4017 2500 2500 -25.00 25.00
MlI/d)
Total DYAA Water
available for Use: 131.88 18.76 103.93 103.93 103.93 103.93
including transfers*
(MI/d)
Total DYAA Distribution
Input (MI/d) 102.57 95.65 93.86 93.03 91.12 89.58
Total DYAA Target
Headroom (MI/d) 4.78 5.30 5.96 6.70 7.23 6.68
DYAA supply-demand
balance (MI/d) 24.53 17.81 410 4.20 557 7.67

* bulk imports, exports and inter-zone transfers
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1.6 Nottinghamshire

The Nottinghamshire WRZ covers an area of 672km?
and lies to the west of the River Trent. The zone is
based on the supply systems for Gainsborough and
Retford. Customers in the zone receive groundwater
abstracted from the Sherwood Sandstone aquifer.

Supply Forecast

Table 1.6.1: Nottinghamshire Supply characteristics

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline DO (MI/d) 22.00 22.00 22.00 22.00 22.00 22.00
Sustainability reductions
MI/d) 0.00 -2.00 -2.00 -2.00 -2.00 -2.00
Climate change impacts
MI/d) 0.00 0.00 0.00 0.00 0.00 0.00
S E IS ITpEES 0.00 0.00 0.00 0.00 0.00 0.00
(MI/d)
Final DO (MI/d) 22.00 20.00 20.00 20.00 20.00 20.00
Outage Allowancet 0.54 0.49 0.49 0.49 0.49 0.49
Transfers In (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Transfers Out (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Total Water Available for
Use (MI/d) 21.46 19.51 19.51 19.51 19.51 19.51

* bulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation

The baseline DO is forecast to change over the Baseline Demand Forecast

planning period due to
Over the WRMP period, household properties are

-2.0 MI/d sustainability reduction seen in 2022 forecast to increase from approximately 32,000 to
39,000, and the population is forecast to increase
This zone is considered to have already experienced from approximately 72,000 to 82,0004
a1in 200 year drought event and does not see
additional severe drought impact on DO.

4 Based upon Local Authority planning information
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Table 1.6.2: Nottinghamshire population and property forecast per AMP

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

(2017¥18) (end of (end of (end of (end of (end of

AMP7) AMPS8) AMP9) AMP10) AMP11)
Total Household Population 71,980 76,350 77,600 78,580 80,320 81,920
Total Household Properties 31,770 35,120 36, 070 36,890 37,920 38,940

Property growth rates vary between 2,250 per AMP

in the short-term to 1,010 per AMP in the long-term.
The short- to medium-term projections are aligned

with Local Authority data; the medium to long-term
projections with ONS trend based data.

Table 1.6.3: Nottinghamshire rates of population and property growth per AMP

AMP7 AMP8 AMP9 AMP10
Addltlopal Household 4,060 1,250 980 1,740 1,600
population per AMP
Addltlopal Household 2250 950 820 1,040 1,010
properties per AMP

Figure 1.6.1: Nottinghamshire Non-household sectors

MANUFACTURE
4%

SERVICE
66%
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Non-household demand is predominantly from the
service sector and agriculture, which account for
78% of total NHH demand. Non-household demand is
forecast to increase over the WRMP period from 4.21
MI/d to 5.73 MI/d.

For the baseline scenario WITHOUT demand
management options.

Household demand is forecast to increase over the
WRMP period from 9.81 Ml/d to 10.42 MI/d.

Leakage is forecast to decrease from the baseline
value of 5.01 Ml/d to 4.90 MI/d at the end of the
WRMP plan period.

Non-household demand is expected to increase from
4.21 Ml/d to 5.73 MI/d over the WRMP period.

Distribution Input is predicted to increase from 19.61
Ml/d to 21.62MI/d.



Table 1.6.4: Nottinghamshire demand forecast (without preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

3;;?;?;; (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Household demand (MI/d)- | 5 o 712 773 8.20 8.68 9.08
measured
eussiele el QA= | g0 301 242 197 162 134
unmeasured
Non-household demand
MI/d) 4.21 4.49 4.68 4.96 5.32 573
Leakage (MI/d) 5.01 4.89 4.90 4.90 4.90 4.90
Distribution input (Ml/d) 19.61 20.09 20.32 20.61 21.10 21.62

Baseline supply demand balance

Figure 1.6.2: Nottinghamshire baseline supply demand balance to 2045 for dry year annual average (DYAA)
conditions
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Table 1.6.5: Nottinghamshire baseline supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP1)

Total DYAA Water available

for Use: Area sources* 21.46 19.51 19.51 19.51 19.51 19.51
Ml/d)

Net transfers into Area
MIZd) 0.0 0.0 0.0 0.0 0.0 0.0

Total DYAA Water
available for Use:

. X 21.46 19.51 19.51 19.51 19.51 19.51
including transfers*

Ml/d)

Total DYAA Distribution

Input (MI/d) 19.65 20.1 20.32 20.61 21.10 21.62
Total DYAA Target

Headroom (MI/d) 0.86 0.89 0.96 1.01 1.09 1.21
DA B e 0.95 -1.48 177 212 -2.68 -3.32

balance (Ml/d)

27 * bulk imports, exports and inter-zone transfers
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Selected demand management strategy

We plan to use a combined strategy of smart
metering, water efficiency and leakage reduction to
reduce demand.

+ We plan to reduce leakage by 20% from 5.01 Ml/d in
2017/18 to 3.99 MI/d in 2045.

Table 1.6.6: Nottinghamshire Water savings resulting from selected demand management strategy

2024-25(end 2029-30 (end 2034-35(end 2039-40(end 2044-45 (end

of AMP7) of AMPS) of AMP9) of AMP10) of AMP11)
mlt/‘;;efﬁdency initiatives 0.16 0.22 0.34 0.45 0.48
:;‘/?%g?::{)gg_‘dema“d 0.00 031 032 033 033
';:3:;‘"9%‘; Eiﬂ‘/‘;)tb“ (CSPL 0.00 0.29 0.30 0.32 0.33
h:‘:‘vkvi?f)r(ea:‘/‘:)i°“ (our 0.26 0.39 0.39 0.39 0.58
Total saving (MI/d) 0.42 122 1.35 1.49 172

Figure 1.6.3: Nottinghamshire DYAA DI with and without selected demand management strategy
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value of 136.3 I/h/d. This is expected to fall to
117.0 I/h/d in the Final plan forecast, as demand
management option savings are realised and
customers switch from unmeasured to measured
status.

Table 1.6.7: Changes in Nottinghamshire Per Capita Consumption (PCC) resulting from selected demand

management strategy

PCC (I/h/d)

Base-year

(2017-18)

2024-25
(end of
AMP7)

2044-45
(end of
AMP11)

2029-30
(end of
AMPS8)

2034-35
(end of
AMP9)

2039-40
(end of
AMP10)

Baseline demand forecast
(DYAA)

136.3

132.6

130.9 129.4 128.2 1272

Final demand forecast
(DYAA) (includes selected
demand management
strategy)

136.3

130.4

123.9 120.8 182 17.0

Final demand forecast
(DYAA) % change from
baseline forecast

0.00%

1.66%

5.35% 6.65% 7.80% 8.02%




For the final plan scenario WITH demand Non-household demand is expected to increase from
management options. 4.20 MI/d to 5.72 MI/d over the WRMP period.
Household demand is forecast to decrease over the Distribution Input is predicted to increase slightly
WRMP period from 9.81 Ml/d to 9.59 Ml/d. from 19.61 MI/d to 19.89 MI/d, once the influence

of demand management option savings has been
Leakage is forecast to decline from the baseline value included.
of 5.01 MI/d to 3.99 MI/d at the end of the WRMP plan
period, with demand management option savings.

Table 1.6.8: Nottinghamshire demand forecast (with preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

Base-year

(2017-18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Household demand (MI/d)- | 5 o 6.97 723 757 794 8.31
measured
Fewssied e AD= | g 0y 299 239 192 156 128
unmeasured
Non-household demand
MI/d) 4.21 4.49 4.68 4.96 5.32 572
Leakage (MI/d) 5.01 4.64 4.22 4.21 4.19 3.99
Distribution input (Ml/d) 19.61 19.67 19.10 19.25 19.60 19.89

Selected supply-side options

For details on the feasible options list for
Nottinghamshire WRZ please refer to the supply-side
option development technical document.

Table 1.6.9: Nottinghamshire preferred supply side options

Opt Ref Option Name

NTM1 Central Lincolnshire WRZ to Nottinghamshire WRZ transfer

Final supply demand balance

Once our preferred demand management strategy has been
implemented, the supply demand balance in Nottinghamshire
WRZ is maintained throughout the planning period.

Figure 1.6.4: Nottinghamshire WRZ final supply-demand balance to 2045 for dry year annual average (DYAA)
conditions
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Table 1.6.10: Nottinghamshire final supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total DYAA Water available

for Use: Area sources* 21.46 19.51 19.51 19.51 19.51 19.51
(Ml/d)

Net transfers into Area

MI/d) 0.00 1.05 0.78 0.78 118 1.58

Total DYAA Water
available for Use:

. . 21.46 20.56 20.29 20.29 20.69 21.09
including transfers*

Ml/d)

Total DYAA Distribution

Input (MI/d) 19.56 19.67 19.10 19.25 19.60 19.89
Total DYAA Target

Headroom (MI/d) 0.86 0.89 0.96 1.01 1.09 1.21
r s S el e s 1.04 0.00 0.23 0.03 0.00 0.00

balance (Ml/d)

* bulk imports, exports and inter-zone transfers
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1.7 South Lincolnshire
The South Lincolnshire WRZ covers an area of 888km?
and is based on the supply systems for Grantham

and Sleaford. The zone comprises of groundwater
abstractions from the Lincolnshire Limestone aquifer.

Supply Forecast

Table 1.7.1: South Lincolnshire Supply characteristics

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline DO (MI/d) 34.00 34.00 34.00 34.00 34.00 34.00
Sustainability reductions
MI/d) 0.00 -2.00 -2.00 -2.00 -2.00 -2.00
Climate change impacts ) } } ; ; }
MI/d) 1.23 1.34 1.47 1.61 1.75 1.88
S E IS ITpEES 0.00 0.00 0.00 0.00 0.00 0.00
(MI/d)
Final DO (MI/d) 3277 30.66 30.53 30.39 30.25 30.12
Outage Allowancet 0.44 0.41 0.41 0.41 0.41 0.41
Transfers In (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Transfers Out (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Total Water Available for
Use (MI/d) 32.33 30.25 30.12 29.98 29.85 29.71

* bulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation

The baseline DO is forecast to change over the Baseline Demand Forecast

planning period due to:
Over the WRMP period, household properties are

-2.0 MI/d sustainability reduction seen in 2022 forecast to increase from approximately 46,000 to

. . . 62,000, and the population is forecast to increase
Climate change impact of -1.23 Ml/d in 2020 U ; 5
increasing to -1.88 MI/d in 2045 from approximately 105,000 to 134,000°.

This zone is considered to have already experienced
a >1in 200-year drought event and does not see
additional severe drought impact on DO.

5 Based upon Local Authority planning information
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Table 1.7.2: South Lincolnshire population and property forecast per AMP

2024-25 2029-30 2034-35 2039-40 2044-45

3;:;? :)r (end of (end of (end of (end of (end of

AMP7) AMPS8) AMP9) AMP10) AMP11)

Total Household Population 105,130 116,150 121,060 125,640 129,980 134,360
Total Household Properties 46,280 52,120 54,840 57,440 59,880 62,350

Property growth rates vary between 4,300 per AMP
in the short-term to 2,500 per AMP in the long-term.
The short- to medium-term projections are aligned
with Local Authority data; the medium to long-term
projections with ONS trend based data.

Table 1.7.3: South Lincolnshire rates of population and property growth per AMP

AMP7 AMP8 AMP9 AMP10
Addltlopal Household 8,700 4,910 4,580 4,330 4,370
population per AMP
Addltlopal Household 4,320 2,730 2,600 2,430 2,470
properties per AMP

Figure 1.7.1: South Lincolnshire Non-household sectors

Non-household demand is predominantly from the
service sector and agriculture, which account for

67% of total NHH demand. Non-household demand is
forecast to decrease over the WRMP period from 7.46
MI/d to 4.01 Ml/d.

For the Baseline scenario WITHOUT demand
management options.

Household demand is forecast to increase over the
WRMP period from 14.04 Ml/d to 17.34 Ml/d.

Leakage is forecast to decrease from the baseline
SERVICE value of 4.40 MI/d to 4.28 MI/d at the end of the
52% WRMP plan period.

Non-household demand is expected to decrease from
7.46 MI/d to 4.01 MI/d over the WRMP period.

Distribution Input is predicted to decrease from
26.69 Ml/d to 26.41 Ml/d.
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Table 1.7.4: South Lincolnshire demand forecast (without preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

3;:;?:; (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Household demand (MI/d) - 11.51 13.53 14.45 15.24 15.75 16.27
measured
heussieEleRmerel QAED= | 5 ep 177 139 108 107 107
unmeasured
Non-household demand
(MIZd) 7.46 6.06 534 4.78 4.34 4.01
Leakage (MI/d) 4.40 4.28 4.28 4.28 4.28 4.28
Distribution input (Ml/d) 26.69 26.44 26.25 26.18 26.25 26.41

Baseline supply demand balance

Figure 1.7.2: South Lincolnshire baseline supply demand balance to 2045 for dry year annual average (DYAA)
conditions

‘l Sustainability reduction and climate |
i | change impact reduces WAFU

o am -

B T I T T T B
2020-21 2025-26 2030-21 2035-35 2040-41
——— Water Available for Use [WAFU) — — Demand with demand management fInc. Headroom)

e mianu I Headroom )

Table 1.7.5: South Lincolnshire baseline supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)
Total DYAA Water available
for Use: Area sources* 32.33 30.25 30.12 29.98 29.85 29.71
(Ml/d)
Net transfers into Area
MIZd) 0.0 0.0 0.0 0.0 0.0 0.0
Total DYAA Water
available for Use: 32.33 30.25 30.12 29.98 29.85 29.71
including transfers*
Ml/d)
Total DYAA Distribution
Input (MI/d) 26.32 26.44 26.25 26.18 26.25 26.41
Total DYAA Target
Headroom (MI/d) 118 1.24 1.33 1.43 1.51 1.63
DYAA supply-demand
balance (MI/d) 4.84 2.56 2.54 2.37 2.09 1.67

33 * bulk imports, exports and inter-zone transfers
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Selected demand management strategy

We plan to use a combined strategy of smart
metering, water efficiency and leakage reduction to
reduce demand.

+ We plan to reduce leakage by 30% from 4.40 MIi/d
in 2017/18 to 3.09 MI/d in 2045.

Table 1.7.6: South Lincolnshire Water savings resulting from selected demand management strategy

2024-25(end 2029-30 (end 2034-35(end 2039-40(end 2044-45 (end

of AMP?7) of AMP8) of AMP9) of AMP10) of AMP11)

mlt/zr) efficiency initiatives 027 0.38 0.53 071 0.81
savingl OIS | 000 04 o > -
et (M) 0 o4 o oo o
Total saving (MI/d) 0.60 1.74 1.95 2.34 2.49

Figure 1.7.3: South Lincolnshire DYAA DI with and without selected demand management strategy

22.000

Per capita consumption (PCC) values in 2015/16 are:
Measured PCC 135 I/h/d; Unmeasured PCC 128 I/h/d,
with a weighted average value of 133.5 I/h/d. This is
expected to fall to 119.11/h/d in the Final plan forecast,
as demand management option savings are realised
and customers switch from unmeasured to measured
status.

26500

26000
25500
25000

WScuth Lincolmhire OY AL

=
§ 2as00 Durmand

2am0

mScuth Lincolrhire O AL

23500 Oumand incluing OO

23000
22500

22000

Table 1.7.7: Changes in South Lincolnshire Per Capita Consumption (PCC) resulting from selected demand
management strategy

2024-25
(end of
AMP7)

2029-30
(end of
AMPS8)

2034-35
(end of
AMP9)

2039-40
(end of
AMP10)

2044-45
(end of
AMPI11)

Base-year
(2017-18)

PCC (I/h/d)

Baseline demand forecast

(DYAA) 133.5

131.8 130.8 129.9 129.5 129.0

Final demand forecast
(DYAA) (includes selected
demand management
strategy)

133.5 129.4 124.0 121.9 120.1 19.0

Final demand forecast
(DYAA) % change from
baseline forecast

0.00% 1.82% 5.20% 6.16% 7.26% 7.67%




For the final plan scenario WITH demand
management options.

Household demand is forecast to increase over the
WRMP period from 14.04 Ml/d to 15.99 MI/d.

Leakage is forecast to decrease from the baseline
value of 4.40 MI/d to 3.09 MI/d at the end of the

Non-household demand is expected to decrease from

7.46 MI/d to 4.01 MI/d over the WRMP period.

Distribution Input is predicted to decrease from
26.69 MI/d to 23.88 MI/d, once the influence of
demand management option savings has been
included.

WRMP plan period, with demand management option
savings.

Table 1.7.8: South Lincolnshire demand forecast (with preferred demand management option)

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45
(2017¥18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)
Household demand (MI/d)- 11.51 13.27 13.65 14.27 14.57 14.97
measured
henelipleleEnEre uleh= | o 176 136 105 104 103
unmeasured
Non-household demand
MI/d) 7.46 4.49 4.68 4.96 532 572
Leakage (MI/d) 4.40 3.95 3.35 3.32 3.12 3.09
Distribution input (Ml/d) 26.69 25.84 24.49 24.21 23.86 23.88

Selected supply-side options

For details on the feasible options list for South
Lincolnshire WRZ please refer to the Supply-side
option development technical document.

Table 1.7.9: South Lincolnshire preferred supply side options

Opt Ref

Option Name

SLNG6 Central Lincolnshire WRZ to South Lincolnshire WRZ Transfer (63 Ml/d)

Final supply demand balance

Once our preferred demand management strategy
has been implemented, the supply demand balance in
South Lincolnshire WRZ is maintained throughout the
planning period.

Figure 1.7.4: South Lincolnshire WRZ final supply-demand balance to 2045 for dry year annual average (DYAA)
conditions

I Demand management and new transfers In
/’| and out of WRZ balance WAFU with demand

24

2 1

W0 A———r

2020-11 2025-26 2030-2031 2035-36 2040-11

—Water dvailable for Use {WAFL) = = Damand with d d {inc,
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Table 1.7.10: South Lincolnshire final supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total DYAA Water available

for Use: Area sources* 32.33 30.25 30.12 29.98 29.85 29.71
(Ml/d)

Net transfers into Area

MI/d) 0.00 -3.17 -4.29 -4.34 -4.48 -4.20

Total DYAA Water
available for Use:

. . 32.33 27.08 25.82 25.64 25.37 25.51
including transfers*

Ml/d)

Total DYAA Distribution

Input (MI/d) 26.20 25.84 24.49 24.21 23.86 23.88
Total DYAA Target

Headroom (MI/d) 118 1.24 1.33 1.43 1.51 1.63

r s S el e s 4.96 0.00 0.00 0.00 0.00 0.00

balance (Ml/d)

* pulk imports, exports and inter-zone transfers
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1.8 South Humber Bank

The South Humber Bank is a non-potable system
which is supplied with resources abstracted from the
River Ancolme.

Supply Forecast
Table 1.8.1: South Humber Bank Supply characteristics

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline DO (MI/d) 57.00 57.00 57.00 57.00 57.00 57.00
sy (e 0.00 0.00 0.00 0.00 0.00 0.00
(Ml/d)
Climate change impacts
MiI/d) 0.00 0.00 0.00 0.00 0.00 0.00
S E IS ITpEES 0.00 0.00 0.00 0.00 0.00 0.00
(Ml/d)
Final DO (Ml/d) 57.00 57.00 57.00 57.00 57.00 57.00
Outage Allowance N/A N/A N/A N/A N/A N/A
Transfers In (MI/d) 0.00 0.00 0.00 0.00 0.00 0.00
Transfers Out (Ml/d) 0.00 0.00 0.00 0.00 0.00 0.00
Total Water Available for
Use (MI/d) 57.00 57.00 57.00 57.00 57.00 57.00

This zone is non-potable and does not experience any
changes to baseline DO or WAFU over the planning
period. The DO accounts for outage related effects
and so these are not reported separately.

Baseline Demand Forecast

Demand has been modelled as a constant for this
zone.
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Baseline supply demand balance

Figure 1.8.1: South Humber Bank baseline supply demand balance to 2045 for dry year annual average (DYAA)
conditions

South Humber Bank NP WRZ Baseline DYAA Supply Demand Balance
65 -

60

55
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50

Mi/d
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35 4

e s e e e e e e LA m s e
2020-21 2025-26 2030-31 2035-36 2040-41

Water Available for Use (WAFU)

Demand (Inc. Headroom)

Table 1.8.2: South Humber Bank baseline supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

End of End of End of End of End of
2020-21 AMP7 AMPS8 AMP9 AMP10 AMP1
2024-25 2029-30 2034-35 2039-40 2044-45

Water Balance

Components (MI/d)

Total DYAA Water available

for Use: Area sources* 57.00 57.00 57.00 57.00 57.00 57.00
(Ml/d)

Net transfers into Area

(MI/d) 0.00 0.00 0.00 0.00 0.00 0.00

Total DYAA Water
available for Use:

. : 57.00 57.00 57.00 57.00 57.00 57.00
including transfers*

(MI/d)

Sl Lisidbslen 46.00 46.00 46.00 46.00 46.00 46.00
Input (MI/d)

Total DYAA Target

Headroom (MIfd) 0.00 0.00 0.00 0.00 0.00 0.00

D sl el e e 11.00 11.00 11.00 11.00 11.00 11.00

balance (Ml/d)

* pulk imports, exports and inter-zone transfers

Selected supply-side options

Table 1.8.3: South Humber Bank preferred supply side options

Opt Ref Option Name

SHB2 Pyewipe Water Reuse for non-potable use
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Final planning solution (principle planning scenario)

Figure 1.8.2: South Humber Bank final plan supply demand balance to 2045 for dry year annual average (DYAA)
conditions

South Humber Bank WRZ Final Plan DYAA Supply Demand Balance

Pyewipe water reuse for is used to offset non-potable
demand currently met by Central Lincelnshire WRZ non-
potable WTW. The offset surplus is treated to petable and
35 4 transferred to Central Lincolnshire WRZ

Elv] T T T T — — — T
2020-21 2025-16 2030-2031 2035-36 2040-41

— Warer Available for Use (WAFL) = = Demand with demand management {Inc. Headroom)

Table 1.8.4: South Humber Bank baseline supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

Water Balance End of End of End of End of End of

Y 2020-21 AMP7 AMPS AMP9 AMPI10 AMPT1
P 2024-25 2029-30 2034-35  2039-40  2044-45

Total DYAA Water available

for Use: Area sources* 57.00 57.00 77.40 77.40 77.40 77.40

(MI/d)

b2 RIS i A 0.00 0.00 18.72 22,93 -29.75 -20.85

(MI/d)

Total DYAA Water

available for Use: 57.00 57.00 58.68 54.47 4765 4755

including transfers*

(MI/d)

ol DNy BTt iEen 46.00 46.00 46.00 46.00 46.00 46.00

Input (MI/d)

Total DYAA Target

Headroom (MI/d 0.00 0.00 0.00 0.00 0.00 0.00

DYAA supply-demand

sty v - 11.00 11.00 12.68 8.47 1.65 155

* pulk imports, exports and inter-zone transfers
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2. Area 2: @

Ruthamford

2.1 Overview

Figure 2.1.1: Problem characterisation Area 2

Rutland

Hollowell
Water

RUTHAMFORD
WEST

2.2 Strategic risks and issues

Problem Characterisation Results

+ Area 2 is assessed as having moderate levels of
concern

« There are very significant strategic needs,
although the level of complexity is low

This area experiences significant pressures,
especially from climate change and growth, resulting
in major baseline deficits. These are resolved through
demand management options and especially imports
from Lincolnshire, although a residual deficit remains
before 2024-25 which will be managed via preparation
for a Drought Permit application.

40
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2.3 Ruthamford Central

The Ruthamford Central WRZ covers an area of
719km? and includes the supply system for Milton
Keynes.




Supply Forecast

Table 2.3.1: Ruthamford Central Supply characteristics

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline DO (MI/d) 0.00 0.00 0.00 0.00 0.00 0.00
SUSETREI 5] el s 0.00 0.00 0.00 0.00 0.00 0.00
Ml/d)
Climate change impacts
CMI/d) 0.00 0.00 0.00 0.00 0.00 0.00
SRATRE/ e B PR 0.00 0.00 0.00 0.00 0.00 0.00
Ml/d)
Final DO (MI/d) 0.00 0.00 0.00 0.00 0.00 0.00
Outage Allowancet 0.00 0.00 0.00 0.00 0.00 0.00
Transfers In (MI/d)* 70.39 73.54 75.24 7714 78.68 80.54
Transfers Out (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Total Water Available for
Use (MI/d) 70.39 73.54 75.24 7714 78.68 80.54

* bulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation

This zone does not supply its own DO. It receives
transfers from Ruthamford South and West from the
start of the planning period, which are represented in
the baseline WAFU.

Baseline Demand Forecast

Over the WRMP period, household properties are
forecast to increase from approximately 119,000 to
168,000, and the population is forecast to increase
from approximately 294,000 to 391,000'.

Table 2.3.2: Ruthamford Central population and property forecast per AMP

2024-25 2029-30 2034-35 2039-40 2044-45

Base-year

(2017-18) (end of (end of (end of (end of (end of

AMP7) AMPS8) AMP9) AMP10) AMP11)

Total Household Population 293,750 337,190 351,970 367,220 378,720 390,810
Total Household Properties 118,860 138,090 146,420 154,790 161,140 167,840

Property growth rates vary between 14,600 per AMP
in the short-term to 6,700 per AMP in the long-term.
The short- to medium-term projections are aligned
with Local Authority data; the medium to long-term
projections with ONS trend based data.

" Based upon Local Authority planning information
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Table 2.3.3: Ruthamford Central rates of population and property growth per AMP

AMP7 AMPS8 AMP9 AMP10 AMPT1
it 32140 14,790 15,250 11,500 12,090
population per AMP
Celeliinel e szl 14,570 8,330 8,370 6,350 6,700
properties per AMP

Figure 2.3.1: Ruthamford Central Non-household sectors

Non-household demand is predominantly from the
service sector and manufacturing, which account for
64% of total NHH demand. Non-household demand
is forecast to decrease over the WRMP period from
16.05 Ml/d to 14.61MI/d.

For the baseline scenario WITHOUT demand
management options

Household demand is forecast to increase over the
WRMP period from 41.53 MI/d to 53.53 MI/d.

Leakage is forecast to decrease from the baseline
value of 6.26 MI/d to 6.04 MI/d at the end of the

SERVICE .
WRMP plan period.

40%

Non-household demand is expected to decrease from
16.05 MI/d to 14.61 MI/d over the WRMP period.

Distribution Input is predicted to increase from 65.80
MI/d to 76.13 MI/d.

Table 2.3.4: Ruthamford Central demand forecast (without preferred demand management option)

yioyZ iy 2029-30 2034-35 2039-40 2044-45

B(;g(:;ne sa)r (end of (end of (end of (end of (end of
AMP7) AMPS) AMP9) AMP10) AMPI)

Household demand (Ml/d)- 34.21 41.90 44.73 4714 4859 50.13
measured
oz sl el el Qalieh - 7.32 512 4.01 3.46 3.43 3.40
unmeasured
Non-household demand 16.05 15.39 15.09 14.83 14.67 14.61
(MI/d)
Leakage (MI/d) 6.27 6.04 6.04 6.04 6.04 6.04
Distribution input (MI/d) 65.80 70.39 71.81 73.41 74.67 76.13
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Baseline supply demand balance

Figure 2.3.2: Ruthamford Central baseline supply demand balance to 2045 for dry year annual average (DYAA)
conditions

Transfers in to WRZ balance s WAFU with
demand

-
e o
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2020-21 2025-26 2030-31 2035-36 2040-41

——— Water fuailable for Use {WAFL) — = Demand with demand management (Inc. Headroom)

———Demand (Inc, Headroam)

Table 2.3.5: Ruthamford Central baseline supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total DYAA Water available

for Use: Area sources* 0.00 0.00 0.00 0.00 0.00 0.00
(Ml/d)

:'Jlt/g;‘"s’fers i)/ 012 70.39 73.54 75.24 7714 78.68 80.54

Total DYAA Water
available for Use:

. . 70.39 73.54 75.24 7714 78.68 80.54
including transfers*

(MI/d)

Total DYAA Distribution

Input (MI/d) 67.46 70.40 71.81 73.41 74.67 76.13
Total DYAA Target

Headroom (MI/d) 2.93 3.15 3.43 3.74 4.01 4.42

DYAA supply-demand

balance (MI/d) 0.00 0.00 0.00 0.00 0.00 0.00

* bulk imports, exports and inter-zone transfers
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There is a critical period deficit in this WRZ.

Figure 2.3.3: Ruthamford Central baseline supply demand balance to 2045 for critical period (CP) conditions

103 Transfers in to WRZ in not enough to
balance WAFLU with peak demand

Mifd
]

L] —r—r— T g - T —————
2020-21 2025-25 030-31 2035-36 2040-41
—Water Avalable for Use (WAFL) = = Demand with demand management |Inc. Headroom|
Desnand (Inc, Headroom)

Table 2.3.6: Ruthamford Central baseline supply-demand balance to 2045 for critical period (CP) conditions
(with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total CP Water available for

e Ao e e 0.00 0.00 0.00 0.00 0.00 0.00
:ﬁf/g)a“fers e 8707 8615 8510 84.34 8356 8276

Total CP Water available

for Use: including 87.07 86.15 85.10 84.34 83.56 82.76
transfers* (Ml/d)

Total CP Distribution
Input (MI/d) 84.32 87.92 89.70 91.80 93.60 95.72

Total CP Target
Headroom (MI/d) 3.66 3.93 4.28 4.67 5.03 5.55

CP supply-demand . i i ) ) _
balance (MI/d) 0.91 .70 8.88 1214 15.07 18.51

* pulk imports, exports and inter-zone transfers
Selected demand management strategy

We plan to use a combined strategy of the
introduction of smart metering, water efficiency
measures and leakage reduction to reduce demand.

+ We plan to reduce leakage by 66% from 6.26
MI/d in 2020 to 2.08 Ml/d in 2045, through a
combination of leakage reduction and smart
metering.
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Table 2.3.7: Ruthamford Central Water savings resulting from selected demand management strategy

45

2024-25 (end 2029-30 (end 2034-35(end 2039-40(end 2044-45 (end

of AMP?) of AMP8) of AMP9)  of AMPIO)  of AMPI)
mlt/j)efﬁdency initiatives 0.44 0.97 147 196 224
f;‘/?;gf::ﬁg?_‘dema"d 0.00 132 140 146 152
';:3:;21‘; ('f/ﬂ‘/‘g)““ (CSPL 0.00 1.21 130 137 1.44
':Z:Vk;?f)ﬁj:ﬁt)i°" (our 118 118 166 219 252
Total saving (MI/d) 1.62 4.68 5.83 6.98 7.72

Figure 2.3.4: Ruthamford Central DYAA DI with and without selected demand management strategy
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Per capita consumption (PCC) values in 2017/18 (base
year) are: Measured PCC 140.2 I/h/d; Unmeasured
PCC146.9 I/h/d, with a weighted average value of
141.4 1/h/d. This is expected to fall to 127.1 1/h/d in the
Final plan forecast, as demand management option
savings are realised and customers switch from
unmeasured to measured status.

Table 2.3.8: Changes in Ruthamford Central Per Capita Consumption (PCC) resulting from selected demand

management strategy

yloyZ: Byl
(end of
AMP7)

Base-year
(2017-18)

PCC (I/h/d)

2029-30
(end of
AMPS8)

2034-35
(end of
AMP9)

2039-40
(end of
AMP10)

2044-45
(end of
AMPI11)

Baseline demand forecast

(DYAA) 141.37

139.45

138.46 13777 137.35 136.97

Final demand forecast
(DYAA) (includes selected
demand management
strategy)

141.37 138.12

131.72 129.74 128.39 127.07

Final demand forecast
(DYAA) % change from
baseline forecast

0.00% 0.95%

4.87% 5.83% 6.52% 7.23%

For the final plan scenario WITH demand
management options.

Household demand is forecast to increase over the
WRMP period from 41.53 Ml/d to 49.66 MI/d.

Leakage is forecast to decrease from the baseline
value of 6.26 MI/d to 2.08 MI/d at the end of the
WRMP plan period, with demand management option
savings.

Non-household demand is expected to decrease from
16.05 MI/d to 14.61 MI/d over the WRMP period.

Distribution Input is predicted to increase from 65.80
MIl/d to 68.30 MI/d, once the influence of demand
management option savings has been included.




Table 2.3.9: Ruthamford Central demand forecast (with preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

Base-year

(2017-18) (end of (end of (end of (end of (end of
AMP7) AMPS) AMP9) AMPI10) AMPI11)

Household demand (Ml/d)-| 5, -, 41.48 42.42 44.26 4515 4636
measured
Household demand (MI/d)= | = o, 509 3.96 3.39 334 330
unmeasured
Non-household demand 16.05 15.39 15.09 14.83 14.67 14.61
(MI/d)
Leakage (MI/d) 6.26 4.86 3.66 3.08 2.48 2.08
Distribution input (MI/d) 65.80 68.77 67.08 67.50 67.59 68.30

Selected supply-side options
For details on the feasible options list for Ruthamford

Central WRZ please refer to the Supply-side option
development technical document.

Table 2.3.10: Ruthamford Central preferred supply side options

Opt Ref Option Name

RTC2 Ruthamford South WRZ to Ruthamford Central WRZ Transfer

Final supply demand balance
Once our preferred strategy has been implemented,

the supply demand balance in Ruthamford Central
WRZ is maintained throughout the planning period.

Figure 2.3.5: Ruthamford Central WRZ final supply-demand balance to 2045 for dry year annual average
(DYAA) conditions
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Table 2.3.11: Ruthamford Central final supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total DYAA Water available

for Use: Area sources* 0.00 0.00 0.00 0.00 0.00 0.00
(MI/d)
let/g;‘"s’fers e/ 13 70.07 71.92 70.51 7123 7160 7272

Total DYAA Water
available for Use:

. . 70.07 71.92 70.51 71.23 71.60 7272
including transfers*

Ml/d)

Total DYAA Distribution

Input (MI/d) 67.14 68.77 67.08 67.50 67.59 68.30
Total DYAA Target

Headroom (MI/d) 2.93 3.15 3.43 3.74 4.01 4.42
DA U PR 0.00 0.00 0.00 0.00 0.00 0.00

balance (Ml/d)

* pulk imports, exports and inter-zone transfers

Figure 2.3.6: Ruthamford Central final plan supply demand balance to 2045 for critical period (CP) conditions
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Table 2.3.12: Ruthamford Central final plan supply-demand balance to 2045 for critical period (CP) conditions
(with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)
Total CP Water available for
Use: Area sources* (MI/d) 0.00 0.00 0.00 0.00 0.00 0.00
b TR L s 87,64 90,11 8867 89.84 90.68 92.49

(MI/d)

Total CP Water available
for Use: including 87.70 90.1 88.67 89.84 90.68 92.49
transfers* (MI/d)

Total CP Distribution

e 83.98 86.18 84.38 85.16 85.65 86.93
Total CP Target

Headroom (ul/d) 3.66 3.93 4.28 4.67 5.03 5.55

CP supply-demand 0.06 0.00 0.00 0.00 0.00 0.00

balance (Ml/d)

* bulk imports, exports and inter-zone transfers
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2.4 Ruthamford North

The Ruthamford North WRZ covers an area of
2894km? and is based on the supply systems for
Peterborough, Northampton, Wellingborough, Corby,
Daventry and Kettering. This zone is supplied solely
from surface water, with abstractions in the Rivers
Nene and Welland filling Pitsford Water and Rutland
Water reservoirs respectively. Two smaller naturally
filled reservoirs, Hollowell and Ravensthorpe, also
provide some resource for the zone.

Supply Forecast
Table 2.4.1: Ruthamford North Supply characteristics

2020-21 2024-25

2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS) AMP9) AMPI10) AMPI11)

Baseline DO (MI/d) 308.00 308.00 308.00 308.00 308.00 308.00
SR R e 0.00 0.00 0.00 0.00 0.00 0.00
(MI/d)
Climate change impacts 8.1 19.72 2174 2375 2576 2778
(MI/d)
severe droughtimpacts 0.00 0.00 0.00 0.00 0.00 0.00
(MI/d)
Final DO (MI/d) 289.89 288.28 286.26 284.25 282.24 280.22
Outage Allowancet 4.48 4.45 4.42 4.39 4.36 4.32
Transfers In (MI/d)* 46.00 40.00 40.00 40.00 40.00 40.00
Transfers Out (MI/d)* 85.60 86.34 8716 87.74 88.30 88.86
Total Water Available for 245,80 23748 234.68 23212 22958 227.04
Use (MI/d)

* bulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation

The baseline DO is forecast to change over the
planning period due to:

Climate change impact of -18.11 MI/d in 2020
increasing to -27.78 Ml/d in 2045

This zone is considered to have already experienced
a1in 200 year drought event and does not see
additional severe drought impact on DO.

The zone supplies a bulk export to Severn Trent Water
of 18 MI/d throughout the planning period.

Baseline Demand Forecast

Over the WRMP period, household properties are
forecast to increase from approximately 385,000 to
524,000, and the population is forecast to increase
from approximately 908,840 to 1,170,0002

2 Based upon Local Authority planning information
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Table 2.4.2: Ruthamford North population and property forecast per AMP

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

(2017¥18) (end of (end of (end of (end of (end of

AMP7) AMPS8) AMP9) AMP10) AMP11)
Total Household Population 908,840 1,015,350 1,061,880 1,097,740 1,135,020 1,168,970
Total Household Properties 385,520 436,360 462,740 484,670 504,220 524,190

Property growth rates vary between 40,000 per AMP
in the short-term to 20,000 per AMP in the long-
term. The short- to medium-term projections are
aligned with Local Authority data; the medium to
long-term projections with ONS trend based data.

Table 2.4.3: Ruthamford North rates of population and property growth per AMP

AMP7 AMP8 AMP9 AMP10
Addltlor)al Household 83,050 46,520 35,860 37,280 33,950
population per AMP
Addlthl:\a| Household 40,360 26,380 21930 19,550 19,980
properties per AMP

Figure 2.4.1: Ruthamford North Non-household sectors

AGRICULTURE MANUFACTURE
7% 10%

management options

WRMP plan period.

219.36 MI/d to 248.30 MI/d.

Non-household demand is predominantly from the
service and public sectors which account for 64%
of total NHH demand. Non-household demand is
forecast to increase over the WRMP period from
50.27 MI/d to 50.84 MI/d.

For the baseline scenario WITHOUT demand
Household demand is forecast to increase over the
WRMP period from 125.47 Ml/d to 155.02 MI/d.
Leakage is forecast to decrease from the baseline
value of 37.11 MlI/d to 35.92 MI/d at the end of the
Non-household demand is expected to increase from

50.27 MI/d to 50.84 MI/d over the WRMP period.

Distribution Input is predicted to increase from




Table 2.4.4: Ruthamford North demand forecast (without preferred demand management option)

Basevear 202425 2029-30 2034-35  2039-40  2044-45

(2017¥18) (end of (end of (end of (end of (end of
AMP7) AMPS) AMP9) AMPI10) AMPI11)

Household demand (MI/d)- | o /- 118.58 127.70 134.62 139.55 14364

measured

Householdidemandi(MI/d) Sl BIS 70, 19.27 15.20 12,05 1.47 138

unmeasured

Non-household demand 50.27 50.72 50.83 50.76 50.75 50.84

(MI/d)

Leakage (MI/d) 37.11 3594 3594 3594 35.93 35.92

Distribution input (MI/d) 219.36 231.02 236.18 239.88 24421 24830

Baseline supply demand balance
Figure 2.4.2: Ruthamford North baseline supply demand balance to 2045 for dry year annual average (DYAA)
conditions
. 268 4
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Table 2.4.5: Ruthamford North baseline supply demand balance to 2045 for dry year annual average (DYAA)
conditions (DYAA) conditions (with deficits highlighted in red)
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2020-21 2024-25 2029-30 2034-35 2039-40  2044-45
(start of (end of (end of (end of (end of (end of
AMP?7) AMP7) AMPS) AMP9) AMP10) AMP11)
Total DYAA Water available
for Use: Area sources* 285.40 283.82 281.84 279.86 277.88 275.90
(MI/d)
Net transfers into Area -39.60 46,34 4716 4774, -48.30 -48.86
(MI/d)
Total DYAA Water
available for Use: 245.80 237.48 234.68 23212 229.58 227.04
including transfers*
(MI/d)
ol [ DTl 223.21 231.02 236.18 239.88 244.21 24830
Input (MI/d)
Total DYAA Target
Headroom (MU0 15.63 16.90 17.72 18.00 18.32 16.14
DYAA supply-demand ~ _ ~ . .
i 7o/ 6.97 10.45 19.23 25.75 32.95 37.40

* pulk imports, exports and inter-zone transfers




=

52

Selected demand management strategy

We plan to use a combined strategy of the
introduction of smart metering, water efficiency
measures and leakage reduction to reduce demand.

+ We plan to reduce leakage by 42% from 37.11 MlI/d
in 2020 to 21.47 Ml/d in 2045.

Table 2.4.6: Water savings resulting from selected demand management strategy

2024-25 (end 2029-30 (end 2034-35(end 2039-40(end 2044-45 (end

of AMP7) of AMP8) of AMP9) of AMP10) of AMP11)
mlt/‘;r)efﬁdency initiatives 2.36 3.75 533 619 6.54
533:;3?:273? (demand 373 413 4.34 4.50 4.64
::3::::;%? Eiﬂ‘/‘;)ti“ (CSPL 3.53 3.87 412 433 4.54
h‘::vkviglf)rf&‘/zt)b“ (our 4.60 5.94 6.11 8.05 9.91
Total saving (MI/d) 14.22 17.69 19.9 23.07 25.63

Figure 2.4.3: Ruthamford North DYAA DI with and without selected demand management strategy

260.000

Per capita consumption (PCC) values in 2017/18 (base
year) are: Measured PCC 134.9 I/h/d; Unmeasured PCC
151.11/h/d, with a weighted average value of 138.11/h/d.
This is expected to fall to 122.7 I/h/d in the Final plan
forecast, as demand management option savings are
realised and customers switch from unmeasured to
measured status.

250.000

240.000 M Ruthamford North

DYAA Demand

§ 230.000

M Ruthamford North
DYAA Demand
including DMO
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Table 2.4.7: Changes in Ruthamford North Per Capita Consumption (PCC) resulting from selected demand
management strategy

Base-year 2024-25 2029-30 2034-35 2039-40 2044-45

PCC (I/h/d) (2017¥18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline demand forecast
(DYAA) 138.10 135.76 134.58 133.61 133.10 132.61
Final demand forecast
DTyl e aaatEee 13810 129.60 12694 124.57 12332 12274
demand management
strategy)
Final demand forecast
(DYAA) % change from 0.00% 4.54% 5.68% 6.77% 7.35% 7.44%
baseline forecast




For the final plan scenario WITH demand
management options.

Non-household demand is expected to increase from
50.27 MI/d to 50.84 MI/d over the WRMP period.

Distribution Input is predicted to increase slightly
from 219.36 MI/d to 222.30 MI/d, once the influence
of demand management option savings has been
included.

Household demand is forecast to increase over the
WRMP period from 125.47 Ml/d to 143.48 MI/d.

Leakage is forecast to decline from the baseline
value of 37.11 MI/d to 21.47 MI/d at the end of the
WRMP plan period, with demand management option
savings.

Table 2.4.8: Ruthamford North demand forecast (with preferred demand management option)

Base.veay 202425 2029-30 2034-35  2039-40  2044-45

(2017¥18) (end of (end of (end of (end of (end of
AMP?) AMPS) AMP9) AMP10) AMPI)

Household demand (MI/d)- | ¢ /- 112.44 119.80 124.97 128.82 132.46

measured

Household demand (MI/d)- | 1915 15.00 178 114 1.02

unmeasured

Non-household demand 50.27 50.72 50.83 50.76 50.75 50.84

(MI/d)

Leakage (MI/d) 3711 27.82 26.13 2571 23.54 21.47

Distribution input (MI/d) 219.36 216.64 218.27 219.72 220.77 222.30

Selected supply-side options

For details on the feasible options list for Ruthamford
North WRZ please refer to the Supply-side option
development technical document.

Table 2.4.9: Ruthamford North preferred supply side options

Opt Ref

Option Name

RTN27 South Lincolnshire WRZ to Ruthamford North WRZ transfer (67 Ml/d)

Final supply demand balance

Once our preferred demand management strategy
has been implemented, the supply demand balance in
Ruthamford North WRZ is maintained throughout the
planning period.

Figure 2.4.4: Ruthamford North WRZ final supply-demand balance to 2045 for dry year annual average (DYAA)

conditions
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= v/,_/\/
233 - N
B
\
228 \ ;
= Demand management and new transfers in
2 23 and cut of WRZ balance WAFU with demand
18 -
213
2020-21 2025-26 2030-2031 2035-36 204a0-41
Water duailable for Use (WAFU)
— = Dernand with desnand management Inc. Hesdroom)

53



Table 2.4.10: Ruthamford North final supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP?) AMPS) AMP9) AMP10) AMPI1)

Total DYAA Water available
for Use: Area sources* 285.40 283.82 281.84 279.86 277.88 275.90
(MI/d)
Net transfers into Area 4857 50.28 4585 4214 3879 -37.46
(MI/d)
Total DYAA Water
available for Use: 236.83 233.54 235.99 23772 239.09 238.44
including transfers*
(MI/d)
Joilnds Lisidlutlen 221.20 216.64 218.27 219.72 22077 222.30
Input (MI/d)
Total DYAA Target
Headroom (MITd) 15.63 16.90 17.72 18.00 18.32 16.14
DYAA supply-demand
st v s 0.00 0.00 0.00 0.00 0.00 0.00

* pulk imports, exports and inter-zone transfers
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2.5 Ruthamford South

The Ruthamford South WRZ covers an area of 1419km?
and is based on the supply systems for Bedford and
Huntingdon. This zone is supplied from surface water,
with a direct abstraction on the River Great Ouse
going to Grafham Water reservoir. There is also a
small groundwater contribution from the abstraction
in the Woburn Sands aquifer.

Supply Forecast

Table 2.5.1: Ruthamford South Supply characteristics

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS) AMP9) AMP10) NV

Baseline DO (MI/d) 263.00 263.00 263.00 263.00 263.00 263.00
SR R e 0.00 -3.00 3.00 -3.00 -3.00 3.00
(MI/d)
Climate change impacts 1543 168 1852 2023 2195 2366
(MI/d)
severe droughtimpacts 0.00 0.00 0.00 0.00 0.00 0.00
(MI/d)
Final DO (MI/d) 24757 24320 24148 23977 238.05 23634
Outage Allowancet 4.25 4.32 4.29 4.26 4.24 421
Transfers In (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Transfers Out (MI/d)* 151.05 153.63 154.63 155.82 156.65 15781
Total Water Available for
Use (M 9227 8524 8256 79.68 7716 7432

* bulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation

The baseline DO is forecast to change over the The zone also supplies a bulk export to Affinity Water
planning period due to: from Grafham Water of 84.6 Ml/d in 2020, reducing to
81.3 MI/d in 2045 to reflect climate change impact on

-2.0 MI/d sustainability reduction seen in 2022 and Grafham yield.

-1.0 Ml/d seen in 2024

Climate change impact of -15.43 MI/d in 2020
increasing to -23.66 MIl/d in 2045 Over the WRMP period household properties are
expected to increase from approximately 188,000
to 256,000, based upon Local Authority planning
information and population is expected to increase
from approximately 448,000 to 573,000.

Baseline Demand Forecast

This zone is considered to have already experienced
a1in 200-year drought event and does not see
additional severe drought impact on DO.
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Table 2.5.2: Ruthamford South population and property forecast per AMP

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

(2017¥18) (end of (end of (end of (end of (end of

AMP7) AMPS8) AMP9) AMP10) AMP11)

Total Household Population 447570 488,610 513,410 531,230 552,160 572,590
Total Household Properties 187,860 209,000 222,230 232,680 244,460 256,070

Rates of household population and property growth
per AMP are given below. Property growth rates vary
between 16,700 per AMP in the short term to 11,600

per AMP in the long-term. The short to medium term
projections are aligned with Local Authority data; the
medium to long-term projections with ONS trend
based data.

Table 2.5.3: Ruthamford South rates of population and property growth per AMP

AMP7 AMPS AMPO AMPI10
Additional Household 33,900 24.800 17.820 20,930 20,430
population per AMP
Additional Household 16,690 13230 10,490 11780 1,610
properties per AMP

Figure 2.5.1: Ruthamford South Non-household sectors

SERVICE
53%

Non-household demand is predominantly from the
service sector and manufacturing, which account for
66% of total NHH demand. Non-household demand
is forecast to increase over the WRMP period from
19.84 MI/d to 21.35 MI/d.

For the baseline scenario WITHOUT demand
management options.

Household demand is forecast to increase over the
WRMP period from 69.99 Ml/d to 83.22 Ml/d.

Leakage is forecast to decrease from the baseline
value of 11.16 MlI/d to 10.94 MI/d at the end of the
WRMP plan period.

Non-household demand is expected to increase from
19.84 MI/d to 21.35 MI/d over the WRMP period.

Distribution Input is predicted to increase from
104.07 Ml/d to 118.59 MI/d.



Table 2.5.4: Ruthamford South demand forecast (without preferred demand management option)

Base.veay  2024-25 2029-30 2034-35  2039-40  2044-45

(2017¥18) (end of (end of (end of (end of (end of
AMP?) AMPS) AMP9) AMP10) AMPI11)

Household demand (MI/d)- | 5 5 56.59 62.28 66.48 70.42 73.04

measured

RELER B EICENERAED = o 1737 14.24 11.80 10.25 1018

unmeasured

Non-household demand 19.84 20.10 20.36 20.65 20.97 21.35

(MI/d)

Leakage (MI/d) 116 10.82 10.83 10.86 10.89 10.94

Distribution input (MI/d) 104.07 107.96 110.78 112.87 115.61 118.59

Baseline supply demand balance

Figure 2.5.2: Ruthamford South baseline supply demand balance to 2045 for dry year annual average (DYAA)
conditions
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Table 2.5.5: Ruthamford South baseline supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)
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2020-21 2024-25 ployieEx{e] 2034-35 2039-40 2044-45
(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)
Total DYAA Water available
for Use: Area sources* 243.32 238.88 237.19 235.50 233.82 23213
(Ml/d)
Net transfers into Area 151,05 153,63 154,63 155,82 156,65 15781
(Ml/d)
Total DYAA Water
available for Use: 92.27 85.24 82.56 79.68 7716 74.32
including transfers*
MI/d)
LG DAY DTS sUer T 105.00 107.96 110.78 112.87 115.61 118.59
Input (MI/d)
Total DYAA Target
Headroom (MI/d) 7.88 8.10 8.31 8.47 8.67 7.71
DYAA supply-demand _ B B ) B B
balance (Ml/d) 20.60 30.82 36.54 41.66 47.11 51.99

* bulk imports, exports and inter-zone transfers
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Selected demand management strategy

We plan to use a combined strategy of the
introduction of smart metering, water efficiency
measures and leakage reduction to reduce demand.

+ We plan to reduce leakage by 48% from 11.16 Ml/d
in 2020 to 5.76 MI/d in 2045.

Table 2.5.6: Ruthamford South Water savings resulting from selected demand management strategy

2024-25 (end

2029-30 (end 2034-35(end 2039-40(end 2044-45 (end

of AMP7) of AMP8) of AMP9) of AMP10) of AMP11)
m‘l‘;')efﬁdency initiatives 0.72 1.49 220 295 329
Z?flar:;g?:jlr/lg? (demand 0.28 235 257 277 291
';:3:;“‘9%‘; Eiﬂ;‘;)ti“ (CSPL 0.04 1.86 1.99 212 224
h‘::vkvigf)rgj:‘/;t)b“ (our 1.91 5.94 6.11 8.05 9.91
Total saving (MI/d) 2.95 8.23 9.32 10.79 11.38

Figure 2.5.3: Ruthamford South DYAA DI with and without selected demand management strategy

120.000

Per capita consumption (PCC) values in 2017/18 (base
year) are: Measured PCC 128.9 I/h/d; Unmeasured PCC
268.5 I/h/d, with a weighted average value of 156.4
I/h/d. This is expected to fall to 134.11/h/d in the Final
plan forecast, as demand management option savings
are realised and customers switch from unmeasured
to measured status.
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Table 2.5.7: Changes in Ruthamford South Per Capita Consumption (PCC) resulting from selected demand
management strategy

2034-35
(end of
AMP9)

2039-40
(end of
AMP10)

2044-45
(end of
AMP11)

2024-25
(end of
AMP7)

2029-30
(end of
AMPS8)

Base-year

PCC (I/h/d) (2017-18)

Baseline demand forecast

(DYAA) 147.37

156.38 151.37 149.03 146.09 145.34

Final demand forecast
(DYAA) (includes selected
demand management
strategy)

156.38 149.26 141.34 138.14 135.35 134.14

Final demand forecast
(DYAA) % change from
baseline forecast

0.00% 1.39% 5.16% 6.26% 7.35% 7.71%




Non-household demand is expected to increase from
19.84 MI/d to 21.35 MI/d over the WRMP period.

For the final plan scenario WITH demand

management options.

Household demand is forecast to increase over the
WRMP period from 69.99 Ml/d to 76.81 MI/d.

Leakage is forecast to decrease from the baseline
value of 11.16 MI/d to 5.76 MI/d at the end of the

WRMP plan period, with demand management option

savings.

Distribution Input is predicted to increase from
104.07 MI/d to 107.00 MI/d, once the influence of
demand management option savings has been

included.

Table 2.5.8: Ruthamford South demand forecast (with preferred demand management option)

Base.veay  2024-25 2029-30 2034-35  2039-40  2044-45
(2017¥18) (end of (end of (end of (end of (end of
NV AMPS) AMP9) AMP10) AMPI11)
Household demand (MI/d)- | 5 5 55,61 58.43 6171 64.65 66.81
measured
Hotiseholdidemandi(MI/d)S| BIS oi-= 1732 14.14 1.67 10.09 10.00
unmeasured
Non-household demand 19.84 20.10 20.36 20.65 20.97 21.35
(MI/d)
Leakage (MI/d) 116 8.86 6.44 6.31 5.83 5.76
Distribution input (MI/d) 104.07 104.97 102.45 103.42 104.61 107.00

Selected supply-side options

Due to the capping of time limited licences we have
found that there are now deficits in discrete parts of
some WRZs (see Figure 2.5.4 and 2.5.5). These local
deficits are not seen at WRZ level and as such would
not appear within the WRZ supply demand balances
in the WRP Tables. We have completed smaller scale
supply demand balances for discrete Planning Zones
(PZs) and developed intra-WRZ transfer options to
resolve these deficits.

Figure 2.5.4: Meppershall PZ baseline supply demand balance to 2045 for dry year annual average (DYAA)
conditions

60

.....

aa
a2

40 -
2020/21 2025/26 2030/31 2035/36 209041
e Watter Available for Use (WAFU) w— Denand without demand management (Inc. Meadroom)

= = Demand with demand management (Inc. Headrooen) e Deeniannd with demand managemment (Exc. Headroom)

59



Figure 2.5.5: Woburn PZ baseline supply demand balance to 2045 for dry year annual average (DYAA)

conditions
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Final supply demand balance

Once our preferred demand management strategy
has been implemented, the supply demand balance in
Ruthamford South WRZ is maintained throughout the
planning period.

Figure 2.5.6: Ruthamford South WRZ final supply-demand balance to 2045 for dry year annual average (DYAA)
conditions)
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——— Water Available far Use [WAFL) = = Demand with demand managzment [Inc. Headraom)

60



Table 2.5.9: Ruthamford South final supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total DYAA Water available

for Use: Area sources* 243.32 238.88 23719 235.50 233.82 23213
(MI/d)
let/g;‘"s’fers e/ 13 14160 -125.80 126.43 12361 12053 17,42

Total DYAA Water
available for Use:

availac 121.72 13.07 10.76 111.89 13.28 14.71
including transfers*

(MI/d)

Joilnds Lisidlutlen 104.23 104.97 102.45 103.42 104.62 107.00
Input (MI/d)

Total DYAA Target

Hoedroom (Mo 7.88 8.10 8.31 8.47 8.67 771
DYAA supply-demand 9.62 0.00 0.00 0.00 0.00 0.00

balance (Ml/d)

* pulk imports, exports and inter-zone transfers
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2.6 Ruthamford West

The Ruthamford West WRZ covers and area of 618km?
and is based on the supply systems for Buckingham
and Brackley.

Supply Forecast

Table 2.6.1: Ruthamford West Supply characteristics

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline DO (MI/d) 0.00 0.00 0.00 0.00 0.00 0.00
sy (e 0.00 0.00 0.00 0.00 0.00 0.00
(Ml/d)
Climate change impacts
MiI/d) 0.00 0.00 0.00 0.00 0.00 0.00
S E IS ITPEES 0.00 0.00 0.00 0.00 0.00 0.00
(MlI/d)
Final DO (Ml/d) 0.00 0.00 0.00 0.00 0.00 0.00
Outage Allowancet 0.00 0.00 0.00 0.00 0.00 0.00
Transfers In (MI/d)* 67.60 68.34 69.16 69.74 70.30 70.86
Transfers Out (MI/d)* -44.00 -44.00 -44.00 -44.00 -44.00 -44.00
Total Water Available for
Use (MI/d) 23.60 24.34 25.16 25.74 26.30 26.86

* bulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation

This zone does not supply its own DO. It receives a Baseline Demand Forecast
transfer from Ruthamford South from the start of the
planning period, which is represented in the baseline
WAFU. It also transfers water out to Ruthamford
Central.

Over the WRMP period household properties are
expected to increase from approximately 33,000
to 45,000, based upon Local Authority planning
information and population is expected to increase
from approximately 80,000 to 101,000.
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Table 2.6.2: Ruthamford West population and property forecast per AMP

B 2024-25 2029-30 2034-35 2039-40 2044-45

201713y  (endof  (endof  (endof  (endof (endof

AMP7) AMPS) AMP9) AMP10) AMPI11)

Total Household Population 79,690 87,320 93,000 96,190 99,000 101,360
Total Household Properties 33,040 36,870 39,840 41,710 43,190 44,690

per AMP in the long-term. The short to medium term
projections are aligned with Local Authority data; the
medium to long-term projections with ONS trend
based data.

Rates of household population and property growth
per AMP are given below. Property growth rates vary
between 3,400 per AMP in the short term to 1,500

Table 2.6.3: Ruthamford West rates of population and property growth per AMP

AMP7 AMP8 AMP9 AMP10
Addltlopal Household 7.020 5,690 3,190 2,810 2,360
population per AMP
Addltnopal Household 3,410 2,980 1,870 1,480 1,490
properties per AMP

Figure 2.6.1: Ruthamford West Non-household sectors

Non-household demand is predominantly from the
service sector and manufacturing, which account for
66% of total NHH demand. Non-household demand is
forecast to increase over the WRMP period from 5.96
MI/d to 6.60 MI/d.

For the baseline scenario WITHOUT demand
management options.

Household demand is forecast to increase over the
WRMP period from 10.29 MI/d to 12.72 MI/d.

Leakage is forecast to decrease from the baseline
value of 5.61 Ml/d to 5.46 MI/d at the end of the
WRMP plan period.

SERVICE
20%

Non-household demand is expected to increase from
5.96 MI/d to 6.60 MI/d over the WRMP period.

Distribution Input is predicted to increase from 22.53
MI/d to 25.46 MI/d.
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Table 2.6.4: Ruthamford West demand forecast (without preferred demand management option)

64

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45
(2017¥18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)
Household demand (MI/d)- | ¢ ¢ 10.04 10.95 11.45 177 12,04
measured
heussieeleRmerel QAED= | g 1M 0.86 070 0.69 0.69
unmeasured
Non-household demand
MI/d) 5.96 6.03 6.12 6.25 6.41 6.60
Leakage (MI/d) 5.61 5.46 5.46 5.46 5.46 5.46
Distribution input (MI/d) 22.53 23.31 24.06 24.53 25.01 25.46

Baseline supply demand balance

Figure 2.6.2: Ruthamford West baseline supply demand balance to 2045 for dry year annual average (DYAA)
conditions

B0
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Transfers in to WRZ balance s WAFU with
demand
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_____

e W ater Brvailable for Use (WAFL) == = Demand with di d [inc.

= Demand (ke Headreom)

Table 2.6.5: Ruthamford West baseline supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25
(end of

AMP7)

2029-30
(end of
AMPS8)

2034-35
(end of
AMP9)

2039-40
(end of
AMP10)

2044-45
(end of
AMPI11)

(start of
AMP7)

Total DYAA Water available
for Use: Area sources*
Ml/d)

0.00

0.00

0.00

0.00

0.00

0.00

Net transfers into Area
(Ml/d)

23.60

24.34

25.16

2574

26.30

26.86

Total DYAA Water
available for Use:
including transfers*
(MI/d)

23.60

24.34

25.16

25.74

26.30

26.86

Total DYAA Distribution
Input (MI/d)

22.62

23.31

24.06

24.53

25.01

25.46

Total DYAA Target
Headroom (Ml/d)

0.98

1.03

1.10

1.21

1.29

1.40

DYAA supply-demand
balance (Ml/d)

0.00

0.00

0.00

0.00

0.00

0.00

* pulk imports, exports and inter-zone transfers
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Selected demand management strategy

We plan to use a combined strategy of the
introduction of smart metering, water efficiency
measures and leakage reduction to reduce demand.

+ We plan to reduce leakage by 32% from 5.61 Ml/d in
2020 to 3.77 MI/d in 2045.

Table 2.6.6: Ruthamford West Water savings resulting from selected demand management strategy

2024-25(end 2029-30 (end

2034-35(end 2039-40 (end 2044-45 (end

of AMP7) of AMP8) of AMP9) of AMP10) of AMP11)
m‘l‘;')efﬁdency initiatives 0.19 0.30 037 051 0.62
ﬁ’a"v‘.a,f;;')‘?ﬁj,?;‘;-" A 0.00 0.32 033 034 036
's':jl';agi‘i E:ﬂ;‘;)ti” (CSPL 0.00 033 035 0.36 0.38
h‘::vkvigf)rgj:‘/;t)b“ (our 0.59 0.59 0.83 1.03 131
Total saving (MI/d) 0.78 1.54 1.88 2.24 2.67

Figure 2.6.3: Ruthamford West DYAA DI with and without selected demand management strategy

26.000
25.500

Per capita consumption (PCC) values in 2017/18 (base
year) are: Measured PCC 133.2 I/h/d; Unmeasured

PCC 110.8 I/h/d, with a weighted average value of 129.1
I/h/d. This is expected to fall to 115.6 I/h/d in the Final
plan forecast, as demand management option savings
are realised and customers switch from unmeasured
to measured status.
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Table 2.6.7: Changes in Ruthamford West Per Capita Consumption (PCC) resulting from selected demand
management strategy

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

PCC (I/h/d) (2017¥18) (end of (end of (end of (end of (end of

AMP7) AMPS8) AMP9) AMP10) AMP1)
Baseline demand forecast
(DYAA) 129.11 127.73 126.95 126.29 125.88 125.52
Final demand forecast
Ty el es s2 s 12911 125.50 12019 18.75 11701 115.59
demand management
strategy)
Final demand forecast
(DYAA) % change from 0.00% 1.75% 5.32% 5.97% 7.05% 7.91%
baseline forecast




Non-household demand is expected to increase from
5.96 MI/d to 6.60 MI/d over the WRMP period.

For the final plan scenario WITH demand
management options.

Distribution Input is predicted to increase slightly
from 22.53 MI/d to 22.76 MI/d, once the influence

of demand management option savings has been

included.

Household demand is forecast to increase over the
WRMP period from 10.29 Ml/d to 11.72 MI/d.

Leakage is forecast to decrease from the baseline
value of 5.61 Ml/d to 3.77 MI/d at the end of the
WRMP plan period, with demand management option
savings.

Table 2.6.8: Ruthamford West demand forecast (with preferred demand management option)

Base.veay  2024-25 2029-30 2034-35 2039-40  2044-45
(2017¥18) (end of (end of (end of (end of (end of
AMP7) AMPS) AMP9) AMP10) AMPI)
Household demand (MI/d)- | ¢ ¢ 9.86 10.34 1074 10.92 1.06
measured
AR E R AL e 110 0.84 0,68 067 0.66
unmeasured
Non-household demand 5.96 20.10 20.36 20.65 20.97 21.35
(MI/d)
Leakage (MI/d) 5.61 4.88 4.55 4.28 4.07 3.77
Distribution input (MI/d) 2253 22.53 22.52 22.62 22.74 2276

Final supply demand balance

Once our preferred demand management strategy
has been implemented, the supply demand balance in
Ruthamford West WRZ is maintained throughout the
planning period.

Figure 2.6.4: Ruthamford West WRZ final supply-demand balance to 2045 for dry year annual average (DYAA)
conditions

255 - T

25.0 - /
% _,_/\\//‘/\'/

20 +—r—r—r—r——r—
2030-21 2025-16

Demand management and transfers in and
out of WRZ balance WAFU with demand

2030-2031 2035-36 2040-41

— Water Avallable for Use [WAFL] = = Demand with demand manage ment [Inc, Headroom]
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Table 2.6.9: Ruthamford West final supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total DYAA Water available

for Use: Area sources* 0.00 0.00 0.00 0.00 0.00 0.00
(MI/d)
:'Jf/g)’""s’fers e 23.44 2356 2362 2383 24.03 24.17

Total DYAA Water
available for Use:

. . 23.44 23.56 23.62 23.83 24.03 2417
including transfers*

Ml/d)

Total DYAA Distribution

Input (MI/d) 22.46 22.53 22.52 22.62 22.74 22.76
Total DYAA Target

Headroom (MI/d) 0.98 1.03 110 1.21 1.29 1.40
Er s S el el 0.00 0.00 0.00 0.00 0.00 0.00

balance (Ml/d)

* bulk imports, exports and inter-zone transfers
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3. Area 3: @

Fenland

3.1 Overview

. L ® Groundwater sources
Figure 3.1.1 Problem characterisation Area 3
Surface Water Sources

- Reservoir
A River intake

Other
® Major towns and cities

NORTH
FENLAND

—— Rivers

SOUTH
FENLAND

3.2 Strategic risks and issues 3.3 North Fenland

The North Fenland WRZ covers an area of 672 km? and
is based on the supply systems for King’s Lynn. Water
is supplied from groundwater abstractions in the
Norfolk Chalk and Sandringham Sands aquifers, and a
surface water abstraction from the River Wissey.

Problem Characterisation Results

+ Area 3 is assessed as having low levels of
concern

+ Although there are some very significant
strategic needs, especially regarding supply-
side impacts, the level of complexity is low

This area experiences significant pressures,
especially from sustainability reduction and drought
resilience, resulting in a baseline deficit. This is
resolved through demand management options and
imports from Ruthamford.



Supply Forecast

Table 3.3.1: North Fenland Supply characteristics

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline DO (Ml/d) 37.00 37.00 37.00 37.00 37.00 37.00
Sustainability reductions
MIZd) 0.00 -3.00 -3.00 -3.00 -3.00 -3.00
Climate change impacts
MIZd) 0.00 0.00 0.00 0.00 0.00 0.00
SRATRE/ R BT pEEE 0.00 0.00 0.00 0.00 0.00 0.00
(Ml/d)
Final DO (MI/d) 37.00 34.00 34.00 34.00 34.00 34.00
Outage Allowancet 0.66 0.61 0.61 0.61 0.61 0.61
Transfers In (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Transfers Out (MI/d)* -3.30 -3.30 -3.30 -3.30 -3.30 -3.30
Total Water Available for
Use (MI/d) 33.04 30.09 30.09 30.09 30.09 30.09

* bulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation

The baseline DO is forecast to change over the Baseline Demand Forecast

planning period due to: Over the WRMP period, household properties are

forecast to increase from approximately 41,000 to
54,000, and the population is forecast to increase
from approximately 94,000 to 118,000'.

-3.0 Ml/d sustainability reduction seen in 2022
This zone does not see additional severe drought

impact on DO and is not considered vulnerable to a
1in 200 year event.

Table 3.3.2: North Fenland population and property forecast per AMP

2024-25 2029-30 2034-35 2039-40 2044-45

Iz;:;f;)r (end of (end of (end of (end of (end of

AMP7) AMPS8) AMP9) AMP10) AMP11)

Total Household Population 93,990 105,730 1,280 113,650 115,880 117,930
Total Household Properties 41,10 46,930 49,900 51,340 52,530 53,750

Property growth rates vary between 4,600 per AMP

in the short-term to 1,200 per AMP in the long-term.
The short- to medium-term projections are aligned

with Local Authority data; the medium to long-term

projections with ONS trend based data.

" Based upon Local Authority planning information
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Table 3.3.3: North Fenland rates of population and property growth per AMP

AMP7 AMP8 AMP9 AMP10 AMP11
Additional Household 9,390 5,540 2,370 2,230 2,050
population per AMP
Additional Household 4,570 2,970 1,440 1,200 1,210
properties per AMP
Figure 3.3.1: North Fenland Non-household sectors Non-household demand is predominantly from the

service sector and manufacturing, which account for
79% of total NHH demand. Non-household demand is
forecast to decrease over the WRMP period from 8.73
MIl/d to 7.08 MI/d.

AGRICULTURE  MANUFACTURE
2% 6%

For the baseline scenario WITHOUT demand
management options

Household demand is forecast to increase over the
WRMP period from 13.4 Ml/d to 15.62 MI/d.

Leakage is forecast to decrease from the baseline
value of 3.16 MI/d to 3.02 MI/d at the end of the
WRMP plan period.

Non-household demand is expected to decrease from
SERVICE 8.73 Ml/d to 7.09 MI/d over the WRMP period.
73%
Distribution Input is predicted to increase slightly
from 26.06 Ml/d to 26.50 Ml/d.

Table 3.3.4: North Fenland baseline demand forecast (without preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

Bé:;{f:)r (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Household demand (MI/d)- 8.72 1.27 12.43 13.08 13.63 13.85
measured
bieUEEel el elRmEre Gl e~ 468 3.27 2.64 215 177 177
unmeasured
Non-household demand
(MI/d) 8.73 8.02 7.67 7.41 7.22 7.09
Leakage (MI/d) 3.16 3.04 3.03 3.03 3.03 3.02
Distribution input (MI/d) 26.06 26.37 26.55 26.45 26.43 26.50
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Baseline supply demand balance

Figure 3.3.2: North Fenland baseline supply demand balance to 2045 for dry year annual average (DYAA)
conditions
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Table 3.3.5: North Fenland baseline supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total DYAA Water available

for Use: Area sources* 36.34 33.39 33.39 33.39 33.39 33.39
(Ml/d)

Net transfers into Area

(MI/d) -3.30 -3.30 -3.30 -3.30 -3.30 -3.30

Total DYAA Water
available for Use:

. . 33.04 30.09 30.09 30.09 30.09 30.09
including transfers*

Ml/d)

Total DYAA Distribution

Input (MI/d) 25.93 26.37 26.55 26.45 26.43 26.50
Total DYAA Target

Headroom (MI/d) 113 1.21 1.28 1.38 1.46 1.58
DN/ U PR 5.99 2.52 2.26 2.26 2.20 2.01

balance (Ml/d)

* bulk imports, exports and inter-zone transfers

Selected demand management strategy
We plan to use a combined strategy of the

introduction of smart metering, water efficiency
measures and leakage reduction to reduce demand.

+ We plan to reduce leakage by 42% from 3.16 MI/d in
2020 to 1.81 Ml/d in 2045.



Table 3.3.6: North Fenland Water savings resulting from selected demand management strategy

2024-25 (end 2029-30 (end 2034-35(end 2039-40(end 2044-45 (end

of AMP?) of AMP8) of AMP9)  of AMPIO)  of AMPI)
mlt/j)efﬁdency initiatives 0.22 0.31 0.49 0.64 0.68
f;‘/?;gf::ﬁg?_‘dema"d 0.00 0.41 0.43 0.45 0.46
';:3:;21‘; ('f/ﬂ‘/‘g)““ (CSPL 0.00 0.40 0.42 0.43 0.45
':Z:Vk;?f)ﬁj:ﬁt)i°" (our 0.47 0.56 0.56 077 077
Total saving (MI/d) 0.69 1.68 1.9 2.29 2.36

Figure 3.3.3: North Fenland DYAA DI with and without selected demand management strategy

27,000 Per capita consumption (PCC) values in 2017/18 are:
Measured PCC 121 I/h/d; Unmeasured PCC 214 I/h/d,
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26.500
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Table 3.3.7: Changes in North Fenland Per Capita Consumption (PCC) resulting from selected demand
management strategy

2024-25 2029-30 2034-35 2039-40 2044-45
(end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Base-year
(2017-18)

PCC (I/h/d)

Baseline demand forecast

v 1426 1375 135.4 1341 133.0 1324
Final demand forecast
(DYAA) (includes selected 1426 1353 1288 1258 1233 1225

demand management
strategy)

Final demand forecast
(DYAA) % change from 0.00% 1.60% 4.87% 6.19% 7.29% 7.48%
baseline forecast

For the final plan scenario WITH demand Non-household demand is expected to decrease from
management options. 8.73 Ml/d to 7.09 MI/d over the WRMP period.
Household demand is forecast to increase over the Distribution Input is predicted to decrease from
WRMP period from 13.4 MI/d to 14.43Ml/d. 26.06 MI/d to 24.10 MI/d, once the influence of

demand management option savings has been
Leakage is forecast to decline from the baseline value included.
of 3.16 MI/d to 1.81 MI/d at the end of the WRMP plan
period, with demand management option savings.



Table 3.3.8: North Fenland final plan demand forecast (with preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

Base-year

(2017-18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Household demand (MI/d)- | ¢ -, 11.06 173 12.19 12.57 12.73
measured
helEsEelesmRrlaieh= | e 3.25 261 211 172 171
unmeasured
Non-household demand
(MI/d) 8.73 8.02 7.67 7.41 7.22 7.09
Leakage (MI/d) 3.16 2.57 2.08 2.06 1.83 1.81
Distribution input (MI/d) 26.06 25.67 24.86 24.54 24.12 24.10

Selected supply-side options
For details on the feasible options list for North

Fenland WRZ please refer to the Supply-side option
development technical document.

Table 3.3.9: North Fenland preferred supply side options

Opt Ref Option Name

NFN4 South Fenland WRZ to North Fenland WRZ Transfer (20 Ml/d)

Final supply demand balance

Once our preferred demand management strategy
has been implemented, the supply demand balance
in North Fenland WRZ is maintained throughout the
planning period.

Figure 3.3.4: North Fenland WRZ final supply-demand balance to 2045 for dry year annual average (DYAA)
conditions

Demand management and new transfers in
/ and out of WRZ balance WAFU with Demand
!
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Table 3.3.10: North Fenland final supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total DYAA Water available

for Use: Area sources* 36.34 33.39 33.39 33.39 33.39 33.39
(Ml/d)

Net transfers into Area

MI/d) -0.10 -4.94 -7.25 -7.47 -7.81 -7.71

Total DYAA Water
available for Use:

. . 36.24 28.45 26.14 25.92 25.58 25.68
including transfers*

(MI/d)

Total DYAA Distribution

Input (MI/d) 25.79 25.67 24.86 24.54 2412 24.10
Total DYAA Target

Headroom (MI/d) 113 1.21 1.28 1.38 1.46 1.58

DYAA supply-demand 9.33 158 0.00 0.00 0.00 0.00

balance (Ml/d)

* pulk imports, exports and inter-zone transfers
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3.4 South Fenland

The South Fenland WRZ covers an area of 984 km?
and lies to the south of the Wash. It is based on the
supply systems of Wisbech. Water is supplied from
a combination of groundwater abstractions in the
Norfolk Chalk and a surface water abstraction from
the River Nar.

Supply Forecast

Table 3.4.1: South Fenland Supply characteristics

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline DO (MI/d) 33.00 33.00 33.00 33.00 33.00 33.00
Sustainability reductions 0.00 0.00 13.00 13.00 13.00 13.00
(Ml/d)
Climate change impacts
MI/d) 0.00 0.00 0.00 0.00 0.00 0.00
Severe drought impacts . _ _ _
MI/d) 0.00 0.00 9.00 9.00 9.00 9.00
Final DO (MI/d) 33.00 33.00 1.00 1.00 1.00 1.00
Outage Allowancet 0.62 0.45 0.21 0.21 0.21 0.21
Transfers In (MI/d)* 3.30 3.30 330 3.30 3.30 330
Transfers Out (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Total Water Available for
Use (MI/d) 35.68 35.85 14.09 14.09 14.09 14.09

* bulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation

The baseline DO is forecast to change over the Baseline Demand Forecast

planning period due to: Over the WRMP period, household properties are

-9.0 MI/d severe drought impacts seen in 2025 forecast to increase from approximately 42,000 to

) N L 54,000, and the population is forecast to increase
13.0 Ml/d sustainability reduction in 2025 from approximately 96,000 to 118,0002,

There is no climate change impact because the

vulnerable sources are lost to either sustainability

reduction or severe drought impact.

2 Based upon Local Authority planning information
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Table 3.4.2: South Fenland population and property forecast per AMP

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

(2017¥18) (end of (end of (end of (end of (end of

AMP7) AMPS8) AMP9) AMP10) AMP11)

Total Household Population 95,070 104,420 109,490 12,520 115,310 117,690
Total Household Properties 41,640 46,350 49,210 51,090 52,540 54,060

Property growth rates vary between 4,370 per AMP
in the short-term to 1,500 per AMP in the long-term.
The short- to medium-term projections are aligned
with Local Authority data; the medium to long-term
projections with ONS trend based data.

Table 3.4.3: South Fenland rates of population and property growth per AMP

AMP7 AMPS AMPO AMPI10
Additional Household 8,690 5,080 3,030 2790 2,380
population per AMP
Additional Household 4370 2,860 1870 1460 1510
properties per AMP

Figure 3.4.1: South Fenland Non-household sectors

MANUFACTURE
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76%

Non-household demand is predominantly from the
service sector and manufacturing, which account for
82% of total NHH demand. Non-household demand
is forecast to decrease over the WRMP period from
8.64 MI/d to 7.09MI/d.

For the baseline scenario WITHOUT demand
management options

Household demand is forecast to increase over the
WRMP period from 14.92 MI/d to 17.04 MI/d.

Leakage is forecast to decrease from the baseline
value of 6.76 MI/d to 6.51 MI/d at the end of the
WRMP plan period.

Non-household demand is expected to decrease from
8.64 MI/d to 7.09 MI/d over the WRMP period.

Distribution Input is predicted to increase slightly
from 31.25 MI/d to 31.57 Mi/d.



Table 3.4.4: South Fenland baseline demand forecast (without preferred demand management option)
2024-25 2029-30 2034-35 2039-40 2044-45

3;;?2,?:; (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP1)

Household demand (MI/d)- | ¢ -, 11.39 12.73 1364 14.40 15.03
measured
B e I a.m 358 202 242 201
unmeasured
Non-household demand
MI/d) 8.64 7.98 7.68 7.44 7.25 7.09
Leakage (MI/d) 6.76 6.53 6.53 6.53 6.52 6.51
Distribution input (Ml/d) 31.25 31.25 31.44 31.46 31.52 31.57

Baseline supply demand balance
Figure 3.4.2: South Fenland baseline supply demand balance to 2045 for dry year annual average (DYAA)

conditions
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Table 3.4.5: South Fenland baseline supply demand balance to 2045 for dry year annual average (DYAA)
conditions (DYAA) conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total DYAA Water available

for Use: Area sources* 32.38 32.55 10.79 10.79 10.79 10.79
(Ml/d)

Net transfers into Area

(MI/d) 3.30 3.30 3.30 3.30 3.30 3.30

Total DYAA Water
available for Use:

. . 35.68 35.85 14.09 14.09 14.09 14.09
including transfers*

Ml/d)

Total DYAA Distribution

Input (MI/d) 30.80 31.25 31.44 31.46 31.52 31.57
Total DYAA Target

Headroom (MI/d) 1.37 1.48 1.61 1.79 1.96 2.05
DA U Pl EEmEe 3.50 312 -18.96 -19.15 -19.39 -19.53

balance (Ml/d)

* bulk imports, exports and inter-zone transfers
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There is a critical period deficit in this WRZ.
Figure 3.4.3: South Fenland baseline supply demand balance to 2045 for critical period (CP) conditions
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Table 3.4.6: South Fenland baseline supply-demand balance to 2045 for critical period (CP) conditions (with
deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)
Total CP Water available for
Use: Area sources* (MI/d) 42.95 42.95 19.81 19.81 19.81 19.81
Net transfers into Area
MI/d) 0.10 0.10 3.30 3.30 3.30 3.30

Total CP Water available
for Use: including 43.05 43.05 23.1 231 231 23.1
transfers* (Ml/d)

Total CP Distribution

Input M/ 38.61 39.17 39.40 39.44 39.56 39.69
Total CP Target

Headroom (u1/d) 172 1.85 2.02 224 2.47 258
CP supply-demand 271 2.03 -18.31 18.56 -18.91 -19.16

balance (Ml/d)

* pulk imports, exports and inter-zone transfers

Selected demand management strategy

We plan to use a combined strategy of smart
metering, water efficiency and leakage reduction to
reduce demand.

+ We plan to reduce leakage by 35% from 6.76 Ml/d
in 2020 to 4.36 Ml/d in 2045.
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Table 3.4.7: Water savings resulting from selected demand management strategy

2024-25(end 2029-30 (end 2034-35(end 2039-40(end 2044-45 (end

of AMP7) of AMPS) of AMP9) of AMP10) of AMP11)
mﬁ")efﬁdenc" initiatives 0.24 0.33 0.50 061 0.65
::\’/?%g?::l?gf’_(dema"d 0.46 053 055 0.56 058
I(-ég:;igs::ie:;;;ém 1 0.36 0.41 0.43 0.45 0.46
h:‘:‘vkvi?f)r(ea:ﬁ)i“ (our 1.07 1.07 1.08 1.40 1.69
Total saving (MI/d) 214 234 2.56 3.02 3.38
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Figure 3.4.4: South Fenland DYAA DI with and without selected demand management strategy

Per capita consumption (PCC) values in 2017/18 are:
Measured PCC 131 I/h/d; Unmeasured PCC 219 I/h/d,
with a weighted average value of 156.9 I/h/d. This

is expected to fall to 134.11/h/d in the Final plan
forecast, as demand management option savings are
realised and customers switch from unmeasured to
measured status.

Table 3.4.8: Changes in South Fenland Per Capita Consumption (PCC) resulting from selected demand

management strategy

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

PCC (I/h/d) (2017¥18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP1)

Baseline demand forecast
(DYAA) 156.9 151.4 148.9 147.2 145.9 144.8
Final demand forecast
Oy Clislue s o2 e 156.9 1445 140.8 1376 135.4 1341
demand management
strategy)
Final demand forecast
(DYAA) % change from 0.00% 4.56% 5.44% 6.52% 7.20% 7.39%
baseline forecast

For the Final Plan scenario WITH demand

management options.

Household demand is forecast to increase over the
WRMP period from 14.92 Ml/d to 15.79 MI/d.

Leakage is forecast to decrease from the baseline
value of 6.76 MI/d to 4.36 MI/d at the end of the
WRMP plan period, with demand management option

savings.

Non-household demand is expected to decrease from
8.64 MI/d to 7.09 MI/d over the WRMP period.

Distribution Input is predicted to decrease slightly
from 31.25 MI/d to 28.17 MI/d, once the influence
of demand management option savings has been

included.




Table 3.4.9: South Fenland final plan demand forecast (with preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

Base-year

(2017-18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Household demand (MI/d)- | ¢ -, 10.69 11.88 12561 1325 13.84
measured
euisielel el (AL - 6.20 439 354 2.88 236 195
unmeasured
Non-household demand
(MI/d) 8.64 7.98 7.68 7.44 7.25 7.09
Leakage (MI/d) 6.76 5.09 5.05 5.02 4.68 4.36
Distribution input (MI/d) 31.25 29.09 29.08 28.88 28.47 28.17

Selected supply-side options

For details on the feasible options list for South
Fenland WRZ please refer to the Supply-side option
development technical document.

Table 3.4.10: South Fenland preferred supply side options

Opt Ref Option Name

SFN4 Ruthamford North WRZ to South Fenland WRZ Transfer (40 Ml/d)

Final supply demand balance

Once our preferred demand management strategy
has been implemented, the supply demand balance
in South Fenland WRZ is maintained throughout the
planning period.

Figure 3.4.5: South Fenland WRZ final supply-demand balance to 2045 for dry year annual average (DYAA)
conditions

35
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Table 3.4.11: South Fenland final supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

81

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45
(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)
Total DYAA Water available
for Use* (MI/d) 32.48 32.65 30.69 30.67 30.44 30.22
Total DYAA Distribution
Input (MI/d) 30.56 29.09 29.08 28.88 28.47 28.17
Total DYAA Target
Headroom (MI/d) 1.37 1.48 1.61 1.79 1.96 2.05
DYAA supply-demand
balance (MI/d) 0.54 2.08 0.00 0.00 0.00 0.00

Figure 3.4.6: South Fenland final plan supply demand balance to 2045 for critical period (CP) conditions
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Table 1.3.12: South Fenland final plan supply-demand balance to 2045 for critical period (CP) conditions
(with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45
(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)
Total CP Water available for
Use: Area sources* (MI/d) 42.95 45,53 19.81 19.81 19.81 19.81
Net transfers into Area
MIZd) 0.10 0.1 20.01 19.98 19.82 19.70
Total CP Water available
for Use: including 43.05 43.05 38.78 38.76 38.60 38.48
transfers* (MI/d)
Total CP Distribution
Input (MI/d) 38.35 36.78 36.76 36.52 36.13 35.89
Total CP Target
Headroom (MI/d) 172 1.85 2.02 2.24 2.47 2.58
CP supply-demand
balance (MI/d) 2.97 4.42 0.00 0.00 0.00 0.00

* bulk imports, exports and inter-zone transfers




4. Area 4: @

Norfolk

4.1 Overview ® Groundwater sources

Figure 4.1.1 Problem characterisation Area 4 Surface Water Sources

- Reservoir
A River intake

Other
@® Majortowns and cities

NORTH NORFOLK
COAST

HAPPISBURGH — Rivers

NORFOLK RURAL
NORTH

NORWICH AND
THE BROADS

NORFOLK RURAL
SOUTH

4.2 Strategic risks and issues 4.3 Happisburgh

The Happisburgh WRZ covers an area of 190 km?
and sits along the Norfolk coastline. It is primarily
supplied by abstraction from the Norfolk Chalk.

Problem Characterisation Results

+ Area 4 is assessed as having low levels of
concern

« Although there are some significant strategic
needs, especially regarding supply-side
impacts, the level of complexity is low

This area experiences significant pressures from
sustainability reduction and growth, resulting in
baseline deficits. This is resolved through demand
management options and local inter-WRZ transfers.
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Supply Forecast

Table 4.3.1: Happisburgh Supply characteristics

83

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45
(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)
Baseline DO (Ml/d) 5.20 5.20 5.20 5.20 5.20 5.20
Sustainability reductions
MIZd) 0.00 -3.10 -3.10 -3.10 -3.10 -3.10
Climate change impacts
MIZd) 0.00 0.00 0.00 0.00 0.00 0.00
SRATRE/ R BT pEEE 0.00 0.00 0.00 0.00 0.00 0.00
(Ml/d)
Final DO (MI/d) 5.20 2.10 2.10 2.10 2.10 2.10
Outage Allowancet 0.10 0.08 0.08 0.08 0.08 0.08
Transfers In (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Transfers Out (MI/d)* -0.30 -0.30 -0.30 -0.30 -0.30 -0.30
Total Water Available for
Use (MI/d) 4.80 1.72 1.72 1.72 172 1.72

* pbulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation

The baseline DO is forecast to change over the Baseline Demand Forecast

planning period due to: Over the WRMP period, household properties are

forecast to increase from approximately 7,900 to
10,000, and the population is forecast to increase
from approximately 17,000 to 20,000'.

-1.3 MI/d sustainability reduction seen in 2021
Further -1.8 MI/d sustainability reduction in 2024
This zone does not see additional severe drought

impact on DO and is therefore not considered
vulnerable to a1in 200 year event.

Table 4.3.2: Happisburgh population and property forecast per AMP

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

(2017¥18) (end of (end of (end of (end of (end of

AMP7) AMPS8) AMP9) AMP10) AMP11)

Total Household Population 16,810 18,080 18,650 89,300 19,730 20,250
Total Household Properties 7,880 8,760 9,150 9,520 9,860 10,200

Property growth rates vary between 530 per AMP
in the short-term to 340 per AMP in the long-term.
The short-to-medium term projections are aligned
with Local Authority data; the medium to long term
projections with ONS based data.

" Based upon Local Authority planning information



Table 4.3.3: Happisburgh rates of population and property growth per AMP

AMP7 AMPS8 AMP9 AMP10 AMP1
Addltlopal Household 880 560 560 530 520
population per AMP
Addltlopal Household 530 390 370 340 340
properties per AMP
Figure 4.3.1: Happisburgh Non-household sectors Non-household demand is predominantly from the
service sector and agriculture, which account for
80% of total NHH demand. Non-household demand is
forecast to decrease over the WRMP period from 0.75
MI/d to 0.59 Ml/d.
For the baseline scenario WITHOUT demand
management options.
Household demand is forecast to increase over the
SERVICE

1% WRMP period from 2.43 Ml/d to 2.73 MI/d.

Leakage is forecast to decrease from the baseline
value of 0.65 Ml/d to 0.63 MI/d at the end of the
WRMP plan period.

Non-household demand is expected to decrease from
0.75 MI/d to 0.59 MI/d over the WRMP period.

Distribution Input is predicted to increase slightly
from 3.98 Ml/d to 4.06 Ml/d.

MANUFACTURE
3%

Table 4.3.4: Happisburgh baseline demand forecast (without preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

3;:;?:; (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP1)

Household demand (MI/d)- | /4 1.88 2.05 219 232 2.42
measured
nCUEBE e (e 0.98 0.67 0.54 0.44 0.36 0.31
unmeasured
Non-household demand
(MIZd) 0.75 0.70 0.67 0.64 0.61 0.59
Leakage (MI/d) 0.65 0.63 0.63 0.63 0.63 0.63
Distribution input (Ml/d) 3.98 4.00 4.00 4.02 4.04 4.06
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Baseline supply demand balance

Figure 4.3.2: Happisburgh baseline supply demand balance to 2045 to dry year annual average (DYAA)
condition
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Table 4.3.5: Happisburgh baseline supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total DYAA Water available

for Use: Area sources* 5.10 2.02 2.02 2.02 2.02 2.02
(Ml/d)

Net transfers into Area

(MI/d) -0.30 -0.30 -0.30 -0.30 -0.30 -0.30

Total DYAA Water
available for Use:

. . 4.80 1.72 1.72 1.72 1.72 1.72

including transfers*

Ml/d)

Total DYAA Distribution

Input (MI/d) 3.97 4.00 4.00 4.02 4.04 4.06
Total DYAA Target

Headroom (MI/d) 0.17 0.19 0.20 0.22 0.24 0.26
DA U Bl EEmEe 0.66 -2.46 -2.48 -2.52 -2.55 -2.60

balance (MI/d)
* pulk imports, exports and inter-zone transfers

There is a critical period deficit in this WRZ.
Figure 4.3.3: Happisburgh baseline supply demand balance to 2045 for critical period (CP) conditions
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Table 4.3.6: Happisburgh baseline supply-demand balance to 2045 for critical period (CP) conditions
(with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)
Total CP Water available for
Use: Area sources* (MI/d) 717 2.41 2.41 2.41 2.41 2.41
e e o) -0.30 -0.30 -0.30 -0.30 030 -0.30

(Ml/d)

Total CP Water available
for Use: including 6.87 2.1 2.1 211 2.1 2.1
transfers* (MI/d)

Total CP Distribution

T AT 552 556 557 5.60 563 5.69
Total CP Target

Headroom (MI/d) 0.24 0.26 0.29 0.31 0.34 0.37
CP supply-demand 110 371 -3.74 -3.79 -3.86 -3.94

balance (Ml/d)

* bulk imports, exports and inter-zone transfers

Selected demand management strategy

We plan to use a combined strategy of the
introduction of smart metering, water efficiency
measures and leakage reduction to reduce demand.

+ We plan to reduce leakage by 30% from 0.65 Ml/d
in 2020 to 0.45 MI/d in 2045.

Table 4.3.7: Happisburgh Water savings resulting from selected demand management strategy

2024-25(end 2029-30 (end 2034-35(end 2039-40(end 2044-45 (end

of AMP7) of AMP8) of AMP9) of AMP10) of AMP11)
mﬁzgefﬁdency initiatives 0.05 0.06 0.09 012 013
::\’/‘;“r:;g?mr/igf_(dema"d 0.00 0.07 0.08 0.09 010
';:\";‘I':‘Zﬁ (riﬂ‘/‘;)m“ (CSPL 0.00 0.00 0.07 0.08 0.08
h:‘:‘vkvi?f)r(ea:ﬁ)b“ (our 0.01 0.04 0.04 0.07 0.07
Total saving (MI/d) 0.06 0.17 0.28 0.36 0.39
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Figure 4.3.4: Happisburgh DYAA DI with and without selected demand management strategy
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Per capita consumption (PCC) values in 2017/18
(baseline) are: Measured PCC 121.91/h/d; Unmeasured
PCC 209.7 I/h/d, with a weighted average value of
146.3 1/h/d. This is expected to fall to 122.8 I/h/d in the
Final plan forecast, as demand management option
savings are realised and customers switch from
unmeasured to measured status.

Table 4.3.8: Changes in Happisburgh Per Capita Consumption (PCC) resulting from selected demand

management strategy

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

PCC (I/h/d) (2017¥18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline demand forecast
(DYAA) 146.3 140.9 138.8 1371 135.7 134.7
Final demand forecast
() (e s ez (e 1463 138 1312 128 124.9 1228
demand management
strategy)
Final demand forecast
(DYAA) % change from 0.00% 2.06% 5.48% 6.64% 7.96% 8.83%
baseline forecast

For the Final Plan scenario WITH demand
management options.

Household demand is forecast to increase over the
WRMP period from 2.43 MI/d to 2.48 MI/d.

Leakage is forecast to decrease from the baseline
value of 0.65 Ml/d to 0.47 MI/d at the end of the

WRMP plan period, with demand management option

savings.

Non-household demand is expected to decrease from
0.75 MI/d to 0.59 MI/d over the WRMP period.

Distribution Input is predicted to decrease slightly
from 3.98 MI/d to 3.66 MI/d, once the influence

of demand management option savings has been
included.

Table 4.3.9: Happisburgh Final Plan demand forecast (with preferred demand management option)

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45
(2017¥18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)
Household demand (Ml/d) - 1.48 1.83 1.91 2.02 21 219
measured
IRl C T (Al ) 0.95 0.65 0.52 0.43 0.35 0.29
unmeasured
Non-household demand
MIZd) 0.75 0.70 0.67 0.64 0.61 0.59
Leakage (MI/d) 0.65 0.62 0.52 0.51 0.47 0.47
Distribution input (Ml/d) 3.98 3.93 3.75 3.73 3.67 3.66
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Selected supply-side options
For details on the feasible options list for

Happisburgh WRZ please refer to the Supply-side
option development technical document.

Table 4.3.10: Happisburgh preferred supply side options

Opt Ref Option Name

HPB1 Norwich and the Broads WRZ to Happisburgh WRZ Transfer

HPB2 Norwich and the Broads WRZ to Happisburgh Transfer (East Ruston/Witton)

Final supply demand balance

Figure 4.3.5: Happisburgh Final supply-demand balance to 2045 for dry year annual average (DYAA)
conditions
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Table 4.3.11: Happisburgh final supply-demand balance to 2045 for dry year annual average (DYAA) conditions
(with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP1)

Total DYAA Water available
for Use: Area sources* 5.10 2.02 2.02 2.02 2.02 2.02
(MI/d)
Net transfers into Area
MIZd) -0.30 2.09 1.93 1.93 1.88 1.90
Total DYAA Water
available for Use: 4.80 412 3.96 3.95 3.91 3.92
including transfers*
(Ml/d)
Total DYAA Distribution
Input (M1/d) 3.95 3.93 3.75 3.73 3.67 3.66
Total DYAA Target
Headroom (MI/d) 0.17 0.19 0.20 0.22 0.24 0.26
DYAA supply-demand
balance (MI/d) 0.67 0.00 0.00 0.00 0.00 0.00

* bulk imports, exports and inter-zone transfers



There is a critical period deficit in this WRZ.
Figure 1.3.6: Happisburgh final plan supply demand balance to 2045 for critical period (CP) conditions
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Table 1.3.12: Happisburgh final plan supply-demand balance to 2045 for critical period (CP) conditions (with
deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP1)
Total CP Water available for
Use: Area sources* (MI/d) 717 2.41 2.41 2.41 2.41 2.41
NG it e/ 030 332 312 312 3.09 312

(Ml/d)

Total CP Water available
for Use: including 6.87 573 5.54 5.53 5.50 5.53
transfers* (MI/d)

Total CP Distribution

Input (MI/d) 5.51 5.47 5.25 5.22 5.16 5.17
Total CP Target

Headroom (MI/d) 0.24 0.26 0.29 0.31 0.34 0.37
CP supply-demand 112 0.00 0.00 0.00 0.00 0.00

balance (Ml/d)

* bulk imports, exports and inter-zone transfers
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4.4 North Norfolk Coast

The North Norfolk Coast WRZ covers an area of 823
km? and lies along the North Norfolk coastline. It

is supplied from groundwater abstractions in the
Norfolk Chalk aquifer.

Supply Forecast

Table 4.4.1: North Norfolk Coast Supply characteristics

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline DO (MI/d) 26.00 26.00 26.00 26.00 26.00 26.00
Sustainability reductions 0.00 -4.00 -4.00 -4.00 -4.00 -4.00
(Ml/d)
Climate change impacts
MI/d) 0.00 0.00 0.00 0.00 0.00 0.00
S E IS ITpEES 0.00 0.00 0.00 0.00 0.00 0.00
(Ml/d)
Final DO (MI/d) 26.00 22.00 22.00 22.00 22.00 22.00
Outage Allowancet 0.35 0.30 0.30 0.30 0.30 0.30
Transfers In (MI/d)* 0.30 0.30 0.30 0.30 0.30 0.30
Transfers Out (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Total Water Available for
Use (MI/d) 25.95 22.00 22.00 22.00 22.00 22.00

* bulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation

The baseline DO is forecast to change over the Baseline Demand Forecast

planning period due to: Over the WRMP period, household properties are

-4.0 MI/d sustainability reduction seen in 2022 forecast to increase from approximately 43,000 to
56,000, and the population is forecast to increase

This zone does not see additional severe drought from approximately 92,000 to 112,0007.

impact on DO and is therefore not considered
vulnerable to a 1in 200 year event.

2 Based upon Local Authority planning information
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Table 4.4.2: North Norfolk Coast population and property forecast per AMP

2024-25 2029-30 2034-35 2039-40 2044-45

3;:;? :)r (end of (end of (end of (end of (end of

AMP7) AMPS8) AMP9) AMP10) AMP11)

Total Household Population 91,470 99,500 102,850 105,730 108,770 111,790
Total Household Properties 43,060 47,870 50,060 51,950 53,820 55,710

Property growth rates vary between 3,400 per AMP
in the short-term to 1,900 per AMP in the long-term.
The short-to-medium term projections are aligned
with Local Authority data; the medium to long term
projections with ONS based data.

Table 4.4.3: North Norfolk Coast rates of population and property growth per AMP

AMP7 AMP8 AMP9 AMP10
Addltlopal Household 6,100 3,350 2,880 3,040 3,020
population per AMP
Addltnopal Household 3,440 2,190 1,890 1,870 1,880
properties per AMP

Figure 4.4.1: North Norfolk Coast Non-household sectors

Non-household demand is predominantly from the
service sector and manufacturing, which account for
62% of total NHH demand. Non-household demand
is forecast to decrease over the WRMP period from
4.43 MI/d to 3.87 Ml/d.

For the baseline scenario WITHOUT demand
management options

Household demand is forecast to increase over the
WRMP period from 12.99 MI/d to 14.85 MI/d.

Leakage is forecast to decrease from the baseline
value of 3.40 MI/d to 3.31 MI/d at the end of the
WRMP plan period.

SERVICE
51%

Non-household demand is expected to decrease from
4.43 MI/d to 3.87 MI/d over the WRMP period.

Distribution Input is predicted to increase from 21.59
MI/d to 22.67 MI/d.



Table 4.4.4: North Norfolk Coast baseline demand forecast (without preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

3;:;?:; (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Household demand (MI/d) - 8.43 10.41 1.36 1214 12.85 1318
measured
heUEEEEETETAlehe | 339 269 213 168 167
unmeasured
Non-household demand
CMI/d) 4.43 4.2 4.06 3.97 3.91 3.87
Leakage (MI/d) 3.40 3.30 3.31 3.31 3.31 3.31
Distribution input (MI/d) 21.59 21.95 22.05 22.18 22.38 22.67

Baseline supply demand balance

Figure 4.4.2: North Norfolk Coast baseline supply demand balance to 2045 for dry year annual average (DYAA)
conditions
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Table 4.4.5: North Norfolk Coast baseline supply demand balance to 2045 for dry year annual average (DYAA)
conditions (DYAA) conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP?7) AMP7) AMPS8) AMP9) AMP10) AMP11)
Total DYAA Water available
for Use: Area sources* 26.00 22.00 22.00 22.00 22.00 22.00
(Ml/d)
Net transfers into Area
MIZd) 0.30 0.30 0.30 0.30 0.30 0.30
Total DYAA Water
available for Use: 25.95 22.00 22.00 22.00 22.00 22.00
including transfers*
Ml/d)
Total DYAA Distribution
Input (MI/d) 21.63 21.95 22.05 22.18 22.38 22.67
Total DYAA Target
Headroom (MI/d) 0.97 1.01 1.09 1.16 1.25 1.34
DYAA supply-demand . ) B B )
balance (MI/d) 3.36 0.96 1.14 1.33 1.63 2.00

92 *bulk imports, exports and inter-zone transfers
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Selected demand management strategy

We plan to use a combined strategy of the
introduction of smart metering, water efficiency
measures and leakage reduction to reduce demand.

+ We plan to reduce leakage by 35% from 3.40 Ml/d
in 2020 to 2.21 MI/d in 2045.

Table 4.4.6: Water savings resulting from selected demand management strategy

2024-25(end 2029-30 (end 2034-35(end 2039-40(end 2044-45 (end

of AMP7) of AMP8) of AMP9) of AMP10) of AMP11)

mltlzr) efficiency initiatives 0.25 037 0.48 0.64 074
:;‘/?r:;g?:/e“r}g?_(dema"d 0.00 0.51 0.64 074 0.80
'('gg';igs‘;?:;g;m e 0.00 0.00 0.43 0.48 0.51
hi:&igf)'(ea:ﬁt)“" (our 0.22 0.35 035 0.47 0.56
Total saving (MI/d) 0.47 1.23 1.89 2.33 2.61

Figure 4.4.3: North Norfolk Coast DYAA DI with and without selected demand management strategy

23.000

Per capita consumption (PCC) values in 2017/18 (base
year) are: Measured PCC 120.9 I/h/d; Unmeasured PCC
215.7 I/h/d, with a weighted average value of 143.4
I/h/d. This is expected to fall to 118.7 I/h/d in the Final
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Table 4.4.7: Changes in North Norfolk Coast Per Capita Consumption (PCC) resulting from selected demand

management strategy

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

PCC (I/h/d) (2017¥18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline demand forecast
(DYAA) 143.4 138.7 136.6 134.9 133.5 132.8
Final demand forecast
Py Celiess o2 Ceie 143.4 136.1 1278 124 120.5 187
demand management
strategy)
Final demand forecast
(DYAA) % change from 0.00% 1.87% 6.44% 8.08% 9.74% 10.62%
baseline forecast




For the Final Plan scenario WITH demand Non-household demand is expected to decrease from
management options. 4.43 MI/d to 3.87 MI/d over the WRMP period.
Household demand is forecast to increase over the Distribution Input is predicted to decrease slightly
WRMP period from 12.99 MI/d to 13.22 MI/d. from 21.59 MI/d to 19.98 MI/d, once the influence

of demand management option savings has been
Leakage is forecast to decrease from the baseline included.

value of 3.40 MI/d to 2.21 MI/d at the end of the
WRMP plan period, with demand management option
savings.

Table 4.4.8: North Norfolk Coast final plan demand forecast (with preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

3;;?;?19:; (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP1)

Household demand (MI/d)-| ¢ 4 10417 10.48 11.01 1.45 1.69
measured
heneslipledsmerddalioh= g oy 328 259 205 162 153
unmeasured
Non-household demand
MI/d) 4.43 4.21 4.06 3.97 3.91 3.87
Leakage (MI/d) 3.40 3.08 2.53 2.48 2.33 2.21
Distribution input (Ml/d) 21.59 21.47 20.38 20.21 19.99 19.98

Final supply demand balance

Figure 4.4.4: North Norfolk Coast Final supply-demand balance to 2045 for dry year annual average (DYAA)
conditions

Impert fram Happisburg WRZ ta meet demand within
North Norfalk Caast WRZ, Impert reduces as demand
management option benefits are fully realised

19 T
020-21 025-26 030-2031 035-36 040-41

——— Water Available far Use {WAFU) — = Demand with demand management flnc. Headroam)
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Table 4.4.9: North Norfolk Coast final supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP?7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total DYAA Water available
for Use: Area sources* 25.65 21.70 21.70 21.70 21.70 21.70
(MI/d)
Net transfers into Area
MIZd) 0.30 0.78 0.30 0.30 0.30 0.30
Total DYAA Water
available for Use: 25.95 22.48 22.00 22.00 22.00 22.00
including transfers*
Ml/d)
Total DYAA Distribution
Input (MI/d) 21.53 21.47 20.38 20.21 19.99 19.98
Total DYAA Target
Headroom (MI/d) 0.97 1.01 1.09 1.16 1.25 1.34
DYAA supply-demand
balance (MI/d) 3.45 0.00 0.53 0.64 0.77 0.69

* bulk imports, exports and inter-zone transfers
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4.5 North Norfolk Rural

The North Norfolk Rural WRZ covers an area of
1092km? and it sits in the centre of East Anglia. Water
is supplied from groundwater abstractions from the
Norfolk Chalk aquifer.

Supply Forecast
Table 4.5.1: North Norfolk Rural Supply characteristics

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline DO (MI/d) 27.00 27.00 27.00 27.00 27.00 27.00
Sustainability reductions 0.00 -4.00 -4.00 -4.00 -4.00 -4.00
(Ml/d)
Climate change impacts
MI/d) 0.00 0.00 0.00 0.00 0.00 0.00
SRR ERN IS [pEEs 0.00 0.00 0.00 0.00 0.00 0.00
Ml/d)
Final DO (MI/d) 27.00 23.00 23.00 23.00 23.00 23.00
Outage Allowancet 0.56 0.47 0.47 0.47 0.47 0.47
Transfers In (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Transfers Out (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Total Water Available for
Use (MI/d) 26.45 22.53 22.53 22.53 22.53 22.53

* bulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation

The baseline DO is forecast to change over the Baseline Demand Forecast

planning period due to: Over the WRMP period, household properties are
-2.0 MI/d sustainability reduction seen in 2022, forecast to increase from approximately 48,000 to
with a further -2.0 MI/d sustainability reduction 62,000, and the population is forecast to increase
seen in 2024 from approximately 111,000 to 138,0005.

This zone does not see additional severe drought
impact on DO and is not considered vulnerable to a1
in 200 year event.

3 Based upon Local Authority planning information
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Table 4.5.2: North Norfolk Rural population and property forecast per AMP

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

(2017¥18) (end of (end of (end of (end of (end of

AMP7) AMPS8) AMP9) AMP10) AMP11)

Total Household Population 110,890 124,850 128,960 131,800 135,020 137,860
Total Household Properties 48,120 54,450 56,840 58,640 60,300 61,970

Property growth rates vary between 5,680 per AMP
in the short-term to 1,680 per AMP in the long-term.
The short-to-medium term projections are aligned
with Local Authority data; the medium to long term
projections with ONS based data.

Table 4.5.3: North Norfolk Rural rates of population and property growth per AMP

AMP7 AMPS8 AMP9 AMP10
Addltlopal Household 11,890 4,110 2,840 3,220 2,840
population per AMP
Addltlopal Household 5,680 2,390 1,790 1,660 1,680
properties per AMP

Figure 4.5.1: North Norfolk Rural Non-household sectors

SERVICE
36%

MANUFACTURE
8%

Non-household demand is predominantly from the
service sector and agriculture, which account for
70% of total NHH demand. Non-household demand is
forecast to increase over the WRMP period from 5.05
MI/d to 5.71 MI/d.

For the baseline scenario WITHOUT demand
management options.

Household demand is forecast to increase over the
WRMP period from 12.93 Ml/d to 15.83 MI/d.

Leakage is forecast to decrease from the baseline
value of 4.86 MI/d to 4.65 MI/d at the end of the
WRMP plan period.

Non-household demand is expected to increase from
5.05 MI/d to 5.71 MI/d over the WRMP period.

Distribution Input is predicted to increase from 25.58
MI/d to 26.89 MI/d.



Table 4.5.4: North Norfolk Rural baseline demand forecast (without preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

Base-year

(2017-18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Household demand (MI/d) - 1.47 13.49 14.12 14.55 14.92 1521
measured
heussieEleRmerelQAleh= | ey 109 0.86 069 063 062
unmeasured
Non-household demand
(MIZd) 5.05 5.18 5.30 542 5.56 5.71
Leakage (MI/d) 4.86 4.67 4.67 4.66 4.66 4.65
Distribution input (MI/d) 23.58 25.13 25.65 26.02 26.47 26.89

Baseline supply demand balance

Figure 4.5.2: North Norfolk Rural baseline supply demand balance to 2045 for dry year annual average (DYAA)
conditions
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Table 4.5.5: North Norfolk Rural baseline supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total DYAA Water available

for Use: Area sources* 26.44 22.53 22.53 22.53 22.53 22.53
Ml/d)

Net transfers into Area
MI/d) 0.0 0.0 0.0 0.0 0.0 0.0

Total DYAA Water
available for Use:

. . 26.44 22.53 22.53 22.53 22.53 22.53
including transfers*

Ml/d)

Total DYAA Distribution

Input (MI/d) 23.88 2513 25.65 26.02 26.47 26.89
Total DYAA Target

Headroom (MI/d) 1.03 110 119 1.27 1.38 1.48

P S el e e i 1.53 -3.70 -4.31 -4.77 -5.31 -5.85

balance (Ml/d)

og *bulkimports, exports and inter-zone transfers
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Selected demand management strategy

We plan to use a combined strategy of the
introduction of smart metering, water efficiency
measures and leakage reduction to reduce demand.

+ We plan to reduce leakage by 41% from 4.86 Ml/d in
2020 to 2.86 MI/d in 2045.

Table 4.5.6: North Norfolk Rural Water savings resulting from selected demand management strategy

2024-25(end 2029-30 (end 2034-35(end 2039-40(end 2044-45 (end

of AMP7) of AMPS) of AMP9) of AMP10) of AMP11)
mﬁ")efﬁdenc" initiatives 0.31 0.43 055 073 0.86
g:\‘/?%g?::{)gf’_(dema"d 0.00 0.41 0.43 0.44 0.45
I(-ég:;igs::ie:;;;ém 1 0.00 0.00 0.47 0.50 0.52
h:‘:‘vkvi?f)r(ea:ﬁ)b" (our 0.65 0.75 0.75 0.84 1.25
Total saving (MI/d) 0.96 159 2.20 2.51 3.07

28.000

27.000

26.000

25.000

mi/d

24.000

23.000

22.000

21.000

H North Norfolk Rural
DYAA Demand

u North Norfolk Rural
DYAA Demand
including DMO

Figure 4.5.3: North Norfolk Rural DYAA DI with and without selected demand management strategy

Per capita consumption (PCC) values in 2017/18 (base
year) are: Measured PCC 128 I/h/d; Unmeasured PCC
70 I/h/d, with a weighted average value of 117.0 I/h/d.
This is expected to fall to 105.11/h/d in the Final plan
forecast, as demand management option savings are
realised and customers switch from unmeasured to
measured status.

B LN R R R
SELLPEP PP PSP PP

Table 4.5.7: Changes in North Norfolk Rural Per Capita Consumption (PCC) resulting from selected demand
management strategy

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

PCC (I/h/d) (2017¥18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline demand forecast
(DYAA) 117.0 16.7 16.2 115.6 15.2 14.8
Final demand forecast
el tsslee: 170 142 1095 108.0 1063 105.1
demand management
strategy)
Final demand forecast
(DYAA) % change from 0.00% 2.14% 5.77% 6.57% 7.73% 8.45%
baseline forecast




For the Final Plan scenario WITH demand Non-household demand is expected to increase from
management options. 5.05 MI/d to 5.71 MI/d over the WRMP period.
Household demand is forecast to increase over the Distribution Input is predicted to increase from 23.69
WRMP period from 12.98 MI/d to 14.48 MI/d. MI/d to 23.76 MI/d, once the influence of demand

management option savings has been included.
Leakage is forecast to decline from the baseline
value of 4.86 MI/d to 2.86 MI/d at the end of the
WRMP plan period, with demand management option
savings.

Table 4.5.8: North Norfolk Rural Final Plan demand forecast (with preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

3;;?;?19:; (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP1)

Household demand (MI/d)-| -, 13.19 13.28 1359 1376 1391
measured
henelisleleanere uleh= | gz 107 0.84 065 0.59 058
unmeasured
Non-household demand
(MI/d) 5.05 5.18 5.30 5.42 5.56 5.71
Leakage (MI/d) 4.86 4.02 3.44 3.42 3.30 2.86
Distribution input (Ml/d) 23.69 24.16 23.56 23.78 23.91 23.76

Selected supply-side options

For details on the feasible options list for North
Norfolk Rural WRZ please refer to the Supply-side
option development technical document.

Table 4.5.9: North Norfolk Rural preferred supply side options

Opt Ref Option Name

NNRS Norwich and the Boards WRZ to Norfolk Rural North WRZ Transfer (5MI/d)

Due to the capping of time limited licences we have Figure 4.5.4: Didlington PZ baseline supply demand
found that there are now deficits in discrete parts of balance to 2045 for dry year annual average (DYAA)
some WRZs (see Figure 4.5.4). These local deficits are  conditions

not seen at WRZ level and as such would not appear

within the WRZ supply demand balances in the WRP North Norfolk Rural WRZ - Didlington PZ

Tables. We have completed smaller scale supply Baseline DYAA Supply Demand Balance

demand balances for discrete Planning Zones (PZs)
and developed intra-WRZ transfer options to resolve
these deficits.

08

2020/21 2025/26 2030/31 2035/36 2040/41
— Water Avallsble for Use (WAFU) — D ard wthost demnand manage me it (Inc. Headreom |
== == Dermand with demand finc. De: with dermand e t (Exc.Meadroom)
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Final supply demand balance

Figure 4.5.5: North Norfolk Rural WRZ final supply-demand balance to 2045 for dry year annual
average (DYAA) conditions

Demand management and new transfer
into WRZ balance s WAFU with Demand

mMi/d
[
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Table 4.5.10: North Norfolk Rural final supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total DYAA Water available
for Use: Area sources* 26.44 22.53 22.53 22.53 22.53 22.53
(Ml/d)
Net transfers into Area
MI/d) 0.00 274 2.23 2.52 2.76 2.71
Total DYAA Water
available for Use: 26.44 25.26 24.75 25.05 25.29 25.24
including transfers*
Ml/d)
Total DYAA Distribution
Input (MI/d) 23.69 24.16 23.56 23.78 23.91 23.76
Total DYAA Target
Headroom (Ml/d) 1.03 110 119 1.27 1.38 1.48
DYAA supply-demand
P Vo 1.73 0.00 0.00 0.00 0.00 0.00

* bulk imports, exports and inter-zone transfers
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4.6 Norwich and the Broads

The Norwich and the Broads WRZ covers an area
of 1123 km?. Water is supplied from groundwater
abstractions in the Norfolk Chalk aquifer and a
surface water abstraction from the River Wensum.

Supply Forecast
Table 4.6.1: Norwich and the Broads Supply characteristics

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline DO (MI/d) 82.00 82.00 82.00 82.00 82.00 82.00
Sustainability reductions
MI/d) 0.00 -5.00 -5.00 -5.00 -5.00 -5.00
Climate change impacts
MI/d) 0.00 0.00 0.00 0.00 0.00 0.00
S E IS ITPEES 0.00 0.00 0.00 0.00 0.00 0.00
(MI/d)
Final DO (MI/d) 82.00 77.00 77.00 77.00 77.00 77.00
Outage Allowancet 1.35 127 127 127 127 1.27
Transfers In (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Transfers Out (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Total Water Available for
Use (MI/d) 80.65 7573 75.73 75.73 7573 75.73

* bulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation

The baseline DO is forecast to change over the Baseline Demand Forecast

planning period due to: Over the WRMP period, household properties are

-5.0 MI/d sustainability reduction seen in 2022 forecast to increase from approximately 146,000 to
190,000, and the population is forecast to increase

This zone does not see additional severe drought from approximately 325,000 to 403,000,

impact on DO and is not considered vulnerable to a1
in 200 year event.

4 Based upon Local Authority planning information
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Table 4.6.2: Norwich and the Broads population and property forecast per AMP

2024-25 2029-30 2034-35 2039-40 2044-45
(end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Base-year

(2017-18)

Total Household Population 324,590 356,440 375,890 385,350 394,430 403,410

Total Household Properties 146,460 163,780 174,100 179,800 184,980 190,240

Property growth rates vary between 15,000 per AMP
in the short-term to 5,300 per AMP in the long-term.
The short-to-medium term projections are aligned
with Local Authority data; the medium to long term
projections with ONS based data.

Table 4.6.3: Norwich and the Broads rates of population and property growth per AMP

AMP7 AMP8 AMP9 AMP10
Addltlopal Household 30,700 19,450 9,460 9,080 8,980
population per AMP
Addltnopal Household 15,300 10,320 5,690 5,190 5,260
properties per AMP

Figure 4.6.1: Norwich and the Broads Non-household sectors

MANUFACTURE . .
6% Non-household demand is predominantly from the

service sector which accounts for 69% of total NHH
demand. Non-household demand is forecast to
decrease over the WRMP period from 11.54 Ml/d to
9.31 Ml/d.

For the baseline scenario WITHOUT demand
management options

Household demand is forecast to increase over the
WRMP period from 48.39 Ml/d to 56.28 Ml/d.

Leakage is forecast to decrease from the baseline
value of 4.42 MI/d to 4.06 MI/d at the end of the
SERVICE WRMP plan period.
48%
Non-household demand is expected to decrease from
11.54 MI/d to 9.31 MI/d over the WRMP period.

Distribution Input is predicted to increase from 66.09
MI/d to 71.60 MI/d.
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Table 4.6.4: Norwich and the Broads baseline demand forecast (without preferred demand management option)

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45
(2017Y18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMPI11)
Household demand (MI/d)- | 5 5, 3853 4254 44.87 46.92 4877
measured
n@UESIEEICETETE D= e 1311 119 9.70 8.49 751
unmeasured
Non-household demand
MI/d) 11.54 11.00 10.64 10.37 9.86 9.31
Leakage (MI/d) 4.33 413 4.09 4.06 4.04 4.06
Distribution input (Ml/d) 66.31 68.74 70.42 70.95 71.27 71.60

Baseline supply demand balance
Figure 4.6.2: Norwich and the Broads baseline supply demand balance to 2045 for dry year annual average

(DYAA) conditions
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Table 4.6.5: Norwich and the Broads baseline supply-demand balance to 2045 for dry year annual average
(DYAA) conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45
(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP1)
Total DYAA Water available
for Use: Area sources* 80.65 75.73 75.73 75.73 7573 75.73
(Ml/d)
Net transfers into Area
MIZd) 0.00 0.00 0.00 0.00 0.00 0.00
Total DYAA Water
available for Use: 80.65 75.73 75.73 75.73 75.73 75.73
including transfers*
(Ml/d)
Total DYAA Distribution
Input (MI/d) 66.09 68.74 70.42 70.95 71.27 71.60
Total DYAA Target
Headroom (Ml/d) 4.06 437 4.78 515 537 4.70
DYAA supply-demand ) ) .
balance (MI/d) 10.50 2.62 0.53 0.37 0.91 0.57

* bulk imports, exports and inter-zone transfers




Selected demand management strategy

We plan to use a combined strategy of the
introduction of smart metering, water efficiency
measures and leakage reduction to reduce demand.

Table 4.6.6: Norwich and the Broads Water savings resulting from selected demand management strategy

2024-25 (end

2029-30 (end
of AMP8)

2034-35(end 2039-40 (end 2044-45 (end

of AMP7) of AMP9) of AMP10) of AMP11)

105

m‘;‘;efﬁdenc" initiatives 0.60 1.21 179 195 207
Z{‘/?g;g‘f:jﬁ;‘?_(dema“d 162 177 1.86 193 199
'('gg';igsea\:f:;gém ) 1.05 135 1.48 1.56 163
h::vkviglf)rgj:‘/;t)i°" (e 1.63 1.63 1.63 219 2.70
Total saving (MI/d) 4.90 5.96 6.76 7.63 8.39
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Figure 4.6.3: Norwich and the Broads DYAA DI with and without selected demand management strategy

Per capita consumption (PCC) values in 2017/18 (base
year) are: Measured PCC 135.2 /h/d; Unmeasured PCC
182.5 1/h/d, with a weighted average value of 149.4
I/h/d. This is expected to fall to 129.2 I/h/d in the Final
plan forecast, as demand management option savings
are realised and customers switch from unmeasured
to measured status.

Table 4.6.7: Changes in Per Capita Consumption (PCC) resulting from selected demand management strategy

PCC (I/h/d)

Baseline demand forecast
(DYAA)

Base-year
(2017-18)

149.4

2024-25
(end of
AMP7)

144.9

2029-30
(end of
AMPS8)

142.9

2034-35
(end of
AMP9)

141.6

2039-40
(end of
AMP10)

140.5

2044-45
(end of
AMP11)

139.5

Final demand forecast
(DYAA) (includes selected
demand management
strategy)

149.4

138.5

134.8

1319

130.4

129.2

Final demand forecast
(DYAA) % change from
baseline forecast

0.00%

4.42%

5.67%

6.85%

719%

7.38%




For the Final Plan scenario WITH demand
management options.

Non-household demand is expected to decrease from
11.54 MI/d to 9.31 MI/d over the WRMP period.

Distribution Input is predicted to decrease from 66.31
MI/d to 63.76 MI/d, once the influence of demand
management option savings has been included.

Household demand is forecast to increase over the
WRMP period from 48.39 Ml/d to 52.12 Ml/d.

Leakage is forecast to decrease from the baseline
value of 4.33 MlI/d to 0.38 MI/d at the end of the
WRMP plan period, with demand management option
savings.

Table 4.6.8: Norwich and the Broads final plan demand forecast (with preferred demand management option)

Base-vear yloyZiSyly 2029-30 2034-35 2039-40 2044-45
(2017¥18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)
Household demand (MI/d)- | 5, -, 36.31 3958 26 4310 4479
measured
e 13.05 1.09 956 833 733
unmeasured
Non-household demand
MI/d) 11.54 11.00 10.64 10.37 9.86 9.24
Leakage (MI/d) 4.33 1.15 0.97 0.86 0.53 0.38
Distribution input (Ml/d) 66.31 63.47 64.25 64.01 63.78 63.76

Final supply demand balance

Figure 4.6.4: Norwich and the Broads WRZ final supply-demand balance to 2045 for dry year annual average
(DYAA) conditions

New transfers out of WRZ To Happisburgh
WHZ and North Norfolk Rural WRZ

wilfd
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Table 4.6.9: Norwich and the Broads Final supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP1)

Total DYAA Water available
for Use: Area sources* 80.65 75.73 75.73 75.73 75.73 75.73
(MI/d)
Net transfers into Area
CMI/d) 0.00 -5.61 -4.56 -4.75 -4.92 -4.91
Total DYAA Water
available for Use: 80.65 71.92 73.08 72.79 72.59 72.62
including transfers*
(Ml/d)
Total DYAA Distribution
Input (MI/d) 63.37 63.47 64.25 64.01 63.78 63.76
Total DYAA Target
Headroom (MI/d) 4.06 437 4.78 515 537 4.70
DYAA supply-demand
balance (MI/d) 13.22 2.28 2.25 1.82 1.64 2.36

* bulk imports, exports and inter-zone transfers
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4.7 South Norfolk Rural

The South Norfolk Rural WRZ covers and area of 458
km? and lies in the centre of East Anglia. The zone

is supplied by groundwater abstractions from the
Suffolk Chalk aquifer.

Supply Forecast

Table 4.7.1: South Norfolk Rural Supply characteristics

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline DO (MI/d) 15.00 15.00 15.00 15.00 15.00 15.00
Sustainability reductions
MI/d) 0.00 -1.00 -1.00 -1.00 -1.00 -1.00
Climate change impacts
MI/d) 0.00 0.00 0.00 0.00 0.00 0.00
S E IS ITpEES 0.00 0.00 0.00 0.00 0.00 0.00
(MI/d)
Final DO (MI/d) 15.00 14.00 14.00 14.00 14.00 14.00
Outage Allowancet 0.28 0.26 0.26 0.26 0.26 0.26
Transfers In (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Transfers Out (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Total Water Available for
Use (MI/d) 14.70 13.70 13.70 13.70 13.70 13.70

* bulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation

The baseline DO is forecast to change over the Baseline Demand Forecast

planning period due to: Over the WRMP period, household properties are

-1.0 MI/d sustainability reduction seen in 2022 forecast to increase from approximately 19,000 to
27,000, and the population is forecast to increase

This zone does not see additional severe drought from approximately 44,000 to 58,000° .

impact on DO and is not considered vulnerable to a1
in 200 year event.

5 Based upon Local Authority planning information
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Table 4.7.2: Population and property forecast

2024-25 2029-30 2034-35 2039-40 2044-45

3;:;?:; (end of (end of (end of (end of (end of

AMP7) AMPS8) AMP9) AMP10) AMP11)

Total Household Population 44150 51,270 53,710 55,300 56,850 58,300
Total Household Properties 19,180 22,870 24190 25,140 25,990 26,850

Property growth rates vary between 2,600 per AMP
in the short-term to 870 per AMP in the long-term.
The short-to-medium term projections are aligned
with Local Authority data; the medium to long term
projections with ONS based data.

Table 4.7.3: Rates of population and property growth per AMP

AMP7 AMPS8 AMP10
Additional Household 5,470 2,450 1,590 1,550 1,450
population per AMP
Additional Household 2,570 1,330 940 850 870
properties per AMP

Figure 4.7.1: South Norfolk Rural Non-household sectors

Non-household demand is predominantly from the
OTHER agriculture and manufacturing, which account for
71% of total NHH demand. Non-household demand is
forecast to increase over the WRMP period from 3.33
MI/d to 3.76 MI/d.

For the baseline scenario WITHOUT demand
management options.

SERVICE
21%

Household demand is forecast to increase over the
WRMP period from 5.64 Ml/d to 7.09 MI/d.

Leakage is forecast to increase from the baseline
value of 1.79 MI/d to 1.80 MI/d at the end of the
WRMP plan period.

Non-household demand is expected to increase from

PUBLIC 3.33 Ml/d to 3.76 MI/d over the WRMP period.
SECTOR
5% Distribution Input is predicted to increase from 11.10

Ml/d to 12.98 MI/d.
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Table 4.7.4: South Norfolk Rural baseline demand forecast (without preferred demand management option)
2024-25 2029-30 2034-35 2039-40 2044-45

3;;?;?:; (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Household demand (MI/d)- |, 1 550 6.03 6.29 6.45 6.60
measured
eussied e GAD | ey 0.90 0.60 0.49 0.49 0.49
unmeasured
Non-household demand
MI/d) 3.33 3.40 3.48 3.57 3.66 3.76
Leakage (MI/d) 1.79 1.77 1.78 1.79 1.80 1.80
Distribution input (Ml/d) 11.10 11.90 12.23 12.47 12.73 12.98

Baseline supply demand balance

Figure 4.7.2: South Norfolk Rural baseline supply demand balance to 2045 for dry year annual average (DYAA)
conditions
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Table 4.7.5: South Norfolk Rural baseline supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)
Total DYAA Water available
for Use: Area sources* 14.72 13.74 13.74 13.74 13.74 13.74
(Ml/d)
Net transfers into Area
MIZd) 0.00 0.00 0.00 0.00 0.00 0.00
Total DYAA Water
available for Use: 14.72 13.74 13.74 13.74 13.74 13.74
including transfers*
Ml/d)
Total DYAA Distribution
Input (MI/d) 11.35 11.90 12.23 12.47 12.73 12.98
Total DYAA Target
Headroom (MI/d) 0.50 0.56 0.64 0.73 0.82 0.84
DYAA supply-demand B
balance (MI/d) 2.86 1.28 0.87 0.54 0.18 0.09

10 * bulk imports, exports and inter-zone transfers
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Selected demand management strategy

We plan to use a combined strategy of the
introduction of smart metering, water efficiency
measures and leakage reduction to reduce demand.

+ We plan to reduce leakage by 27% from 1.79 MI/d in
2020 to 1.31 Ml/d in 2045.

Table 4.7.6: South Norfolk Rural Water savings resulting from selected demand management strategy

2024-25 (end 2029-30 (end 2034-35(end 2039-40(end 2044-45 (end
of AMP8) of AMP9) WAV [0)] of AMP11)

of AMP7)

mlt;zr) efficiency initiatives 013 0.20 0.30 0.38 0.45
'(-gg';f_gsiiie:;stém iy 0.00 0.00 0.20 0.23 0.25
t‘::&i?f)’f&;;t)““ e 0.18 0.18 0.23 0.23 0.23
Total saving (MI/d) 0.31 0.58 0.99 114 1.26

Figure 4.7.3: South Norfolk Rural DYAA DI with and without selected demand management strategy

13.500

Per capita consumption (PCC) values in 2017/18 (base
year) are: Measured PCC 126.61/h/d; Unmeasured
PCC131.2 I/h/d, with a weighted average value of 127.8
I/h/d. This is expected to fall to 107.9 I/h/d in the Final
plan forecast, as demand management option savings
are realised and customers switch from unmeasured
to measured status.
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Table 4.7.7: Changes in Per Capita Consumption (PCC) resulting from selected demand management strategy

2024-25 2029-30 2034-35 2039-40 2044-45
(end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

PCC (I/h/d) SREeer

(2017-18)

Baseline demand forecast

(DYAA) 122.6

127.8 124.9 123.4 122 121.7

Final demand forecast
(DYAA) (includes selected
demand management
strategy)

127.8 122.3 15.7 m.9o 109.7 107.9

Final demand forecast
(DYAA) % change from
baseline forecast

0.00% 2.08% 6.24% 8.73% 10.16% 1.34%




For the final plan scenario WITH demand Non-household demand is expected to increase from
management options. 3.33 MlI/d to 3.76 MI/d over the WRMP period.
Household demand is forecast to increase over the Distribution Input is predicted to increase slightly
WRMP period from 5.64 Ml/d to 6.29 MI/d. from 11.29 Ml/d to 11.69 MI/d, once the influence

of demand management option savings has been
Leakage is forecast to decrease from the baseline included.

value of 1.79 MI/d to 1.31 MI/d at the end of the
WRMP plan period, with demand management option
savings.

Table 4.7.8: South Norfolk Rural final plan demand forecast (with preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

B;;z?;nesa)r (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Household demand (MI/d)- |, 14 538 5.62 571 576 5.81
measured
heneslisleleEnEre Gulieh= | gz 0.89 059 0.48 0.48 0.48
unmeasured
Non-household demand
CMIZd) 3.33 3.40 3.48 3.57 3.66 3.76
Leakage (MI/d) 1.79 1.59 1.41 1.33 1.32 1.31
Distribution input (Ml/d) 11.29 11.59 11.43 11.42 11.55 11.69

Final supply demand balance

Figure 4.6.4: South Norfolk Rural WRZ final supply-demand balance to 2045 for dry year annual average
(DYAA) conditions
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Table 4.7.9: South Norfolk Rural Final supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP1)

Total DYAA Water available
for Use: Area sources* 14.72 13.74 13.74 13.74 13.74 13.74
(Ml/d)
Net transfers into Area
MIZd) 0.00 0.00 0.00 0.00 0.00 0.00
Total DYAA Water
available for Use: 14.72 13.74 13.74 13.74 13.74 13.74
including transfers*
(Ml/d)
Total DYAA Distribution
Input (MI/d) 11.29 11.59 11.43 11.42 11.55 11.69
Total DYAA Target
Headroom (MI/d) 0.50 0.56 0.64 0.73 0.82 0.84
DYAA supply-demand
balance (MI/d) 2.92 1.59 1.66 1.59 1.37 1.21

* bulk imports, exports and inter-zone transfers

n3
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5. Area 5: @

East Suffolk and Essex

5.1 Overview

Figure 5.1.1: Problem characterisation Area 4

CENTRAL ESSEX

SOUTH ESSEX

5.2 Strategic risks and issues

Problem Characterisation Results

+ Area5is assessed as having low levels of
concern

« There are very significant strategic needs, but
the level of complexity is low

This area experiences significant pressures, from
climate change, sustainability reductions and
especially growth, resulting in baseline deficits. This
is resolved through demand management options,
a transfer from the west, and future resource
development.

® Groundwater sources

Surface Water Sources

- Reservoir
A River intake

Other
@® Major towns and cities

TN R{VZ el | — Rivers

Alton
Water

Ardleigh
Reservoir

5.3 Central Essex

The Central Essex WRZ coves and area of 314km? and
is based on the supply systems for Halstead. The
water resource for this WRZ is entirely dependent on
abstraction from the Suffolk Chalk aquifer.



Supply Forecast

Table 5.3.1: Central Essex Baseline supply forecast including impacts on Deployable Output

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline DO (MI/d) 9.60 9.60 9.60 9.60 9.60 9.60
SUSETREI 5] el s 0.00 0.00 0.00 0.00 0.00 0.00
Ml/d)
Climate change impacts
CMI/d) 0.00 0.00 0.00 0.00 0.00 0.00
SRATRE/ e B PR 0.00 0.00 0.00 0.00 0.00 0.00
Ml/d)
Final DO (MI/d) 9.60 9.60 9.60 9.60 9.60 9.60
Outage Allowancet 0.16 0.16 0.16 0.16 0.16 0.16
Transfers In (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Transfers Out (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Total Water Available for
Use (MI/d) 9.43 9.43 9.43 9.43 9.43 9.43

* pulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation

This zone is not forecast to experience any changes Baseline Demand Forecast
to baseline DO or WAFU over the planning period.
This zone does not see additional severe drought
impact on DO and is therefore not considered
vulnerable to a1in 200 year event.

Over the WRMP period, household properties are

forecast to increase from approximately 14,000 to
20,000, and the population is forecast to increase
from approximately 34,000 to 43,000'.

Table 5.3.2: Central Essex Population and property totals (cumulative) per AMP

2024-25 2029-30 2034-35 2039-40 2044-45

B(;:;Yf;)r (end of (end of (end of (end of (end of

AMP7) AMPS8) AMP9) AMP10) AMP1)

Total Household Population 33,700 36,680 38,660 40,410 41,640 42,920
Total Household Properties 14,430 16,160 17,230 18,180 18,880 19,640

Property growth rates vary between 1,300 per AMP

in the short-term to 760 per AMP in the long-term.

The short- to medium-term projections are aligned
with Local Authority data; the medium to long-term
projections with ONS trend based data.

" Based upon Local Authority planning information

ns



Table 5.3.3:Central Essex Rates of population and property growth per AMP

AMP7 AMPS8 AMP9 AMP10 AMPT1
it 2,610 1,980 1,740 1,230 1,290
population per AMP
Celeliinel e szl 1,340 1,070 940 700 760
properties per AMP

Household demand is forecast to increase over the WRMP period from 3.88 MI/d to 4.54 MI/d.

Figure 5.3.1: Central Essex Non-household sectors Non-household demand is predominantly from
agriculture which accounts for 48% of total NHH
demand. Non-household demand is forecast to
increase over the WRMP period from 1.18 Ml/d to 1.34
Ml/d.

For the baseline scenario WITHOUT demand
management options.

Household demand is forecast to increase over the
WRMP period from 3.88 Ml/d to 4.93 Ml/d.

SERVICE

2 ! Leakage is forecast to decrease from the baseline
value of 3.26 MI/d to 3.19 MI/d at the end of the
WRMP plan period.

Non-household demand is expected to increase from
1.18 MI/d to 1.34 MI/d over the WRMP period.

Distribution Input is predicted to increase from 8.57
MI/d to 9.71 Mi/d.

MANUFACTURE
4%

Table 5.3.4: Central Essex baseline demand forecast (with preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45
Base-year

(2017-18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP1)

Household demand (MI/d)- | 5 55 3.83 416 4.43 4.61 477
measured
heUEBEEleBTRrAlehs | g e 0.43 0.33 0.25 0.18 0.16
unmeasured
Non-household demand
(MI/d) 118 1.21 1.25 1.27 1.30 1.34
Leakage (MI/d) 3.26 3.18 3.18 3.18 3.19 3.19
Distribution input (Ml/d) 8.57 8.90 9.17 9.39 9.54 9.71

1S



Baseline supply demand balance

Figure 5.3.2: Central Essex baseline supply demand balance to 2045 to dry year annual average (DYAA)
condition
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Table 5.3.5: baseline supply-demand balance to 2045 for dry year annual average (DYAA) conditions
(with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP1)

Total DYAA Water available
for Use: Area sources* 9.43 9.43 9.43 9.43 9.43 9.43
(Ml/d)

Net transfers into Area
(Ml/d)

Total DYAA Water
available for Use:
including transfers*
(MI/d)

Total DYAA Distribution
Input (MI/d)

Total DYAA Target
Headroom (MI/d)

0.00 0.00 0.00 0.00 0.00 0.00

9.43 9.43 9.43 9.43 9.43 9.43

8.59 8.90 9.17 8.3% 9.54 9.71

0.37 0.39 0.42 0.47 0.51 0.55

DYAA supply-demand

balance (MI/d) 0.47 0.14 -0.16 -0.43 -0.62 -0.83

* pulk imports, exports and inter-zone transfers

Selected demand management strategy

We plan to use a combined strategy of the
introduction of smart metering, water efficiency
measures and leakage reduction to reduce demand.

+ We plan to reduce leakage by 40% from 3.26 Ml/d
in 2020 to 1.94 MI/d in 2045.
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Table 5.3.6: Central Essex water savings (cumulative) resulting from selected demand management strategy

2024-25(end 2029-30 (end 2034-35(end 2039-40(end 2044-45 (end

of AMP7) of AMP8) of AMP9) of AMP10) of AMPI1)
mtlzr)efﬁdency initiatives 0.09 0.11 0.7 022 0.24
;C‘;‘Iiar:;gf:jl';ig?_(dema“d 0.00 013 013 014 014
'S':jl'%‘-’s‘i Efﬂ;‘;)“” (CSPL 0.00 015 0.16 0.17 0.17
h‘:vkvi?f)r(ejmt)b" (our 0.48 0.57 0.57 0.57 1.07
Total saving (MI/d) 0.57 0.95 1.03 1.10 1.63

Figure 5.3.4: Central Essex DYAA DI with and without selected demand management strategy

12.000 Per capita consumption (PCC) values in 2017/18 (base
s year) are: Measured PCC 146.0 I/h/d; Unmeasured
' PCC 55.11/h/d, with a weighted average value of 115.2
8.000 i Conial Bt DVAK I/h/d. This is expected to fall to 105.8 I/h/d in the Final
- Bemand plan forecast, as demand management option savings
s o i AR are realised and customers switch from unmeasured
o Demand including to measured status.
. bMO
2.000
0.000

2017/18
2019/20
2021722
2023/24
2025/26
2027/28
2029/30
2031/32
2033/34
2035/36
2037/38
2039/40
2041/42
2043/44

Table 5.3.7: Changes in Per Capita Consumption (PCC) resulting from selected demand management strategy

2024-25 2029-30 2034-35 2039-40 2044-45
(end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Base-year
(2017-18)

PCC (I/h/d)

Baseline demand forecast

(VA 115.20 116.00 116.00 1570 115.20 14.90
Final demand forecast
Wil st 115.20 1350 109.80 108.00 106.40 105.80

demand management
strategy)

Final demand forecast
(DYAA) % change from 0.00% 2.16% 5.34% 6.66% 7.64% 7.92%
baseline forecast
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For the Final Plan scenario WITH demand Non-household demand is expected to increase from
management options. 1.18 Ml/d to 1.34 MI/d over the WRMP period.
Household demand is forecast to increase over the Distribution Input is predicted to decrease from 8.57
WRMP period from 3.88 MI/d to 4.54 MI/d. MIl/d to 8.07 MI/d, once the influence of demand

management option savings has been included.
Leakage is forecast to decrease from the baseline
value of 3.26 MI/d to 1.94 MI/d at the end of the
WRMP plan period, with demand management option
savings.

Table 5.3.8: Central Essex Final Plan demand forecast (with preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

B(;;?;Yf sa)r (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP1)

Household demand (MI/d)- 3.25 3.74 3.93 413 426 4.40
measured
b CUESIEIE CEIRe e~ 0.63 0.42 0.31 0.23 0.17 0.14
unmeasured
Non-household demand
(MI/d) 1.18 1.22 1.25 1.28 1.31 1.34
Leakage (MI/d) 3.26 2.70 2.46 2.45 2.45 1.94
Distribution input (MI/d) 8.57 8.33 8.21 8.35 8.43 8.07

Final supply demand balance

Figure 5.3.5: Central Essex Final supply-demand balance to 2045 for dry year annual average (DYAA)
conditions

= Surplus due to demand

- --
. -
-
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85
8.0

75

L o e N B o L s e e LA S e e e o A s
2020-21 2025-26 2030-2031 2035-36 2040-41

e Water Available for Use (WAFU) — — Demand with demand management (Inc. Headroom)
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Table 5.3.9: Central Essex final supply-demand balance to 2045 for dry year annual average (DYAA)
(with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total DYAA Water available

for Use: Area sources* 9.43 9.43 9.43 9.43 9.43 9.43
(Ml/d)

Net transfers into Area

MI/d) 0.00 0.00 0.00 0.00 0.00 0.00

Total DYAA Water
available for Use:

. . 9.43 9.43 9.43 9.43 9.43 9.43
including transfers*

Ml/d)

Total DYAA Distribution

Input (MI/d) 8.48 8.33 8.21 8.35 8.43 8.07
Total DYAA Target

Headroom (MI/d) 0.37 0.39 0.42 0.47 0.51 0.55
s S el el s 0.58 0.71 0.80 0.62 0.49 0.81

balance (Ml/d)

* bulk imports, exports and inter-zone transfers
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5.4 East Suffolk

The East Suffolk WRZ covers an area of 1241 km?2. The
East Suffolk WRZ extends inland from Stour, Orwell
and Deben estuaries and includes the supply systems
for Ipswich, Felixstowe, Hadleigh, Stowmarket and
Woodbridge. Supplies in the WRZ are obtained from
a combination of sources that include groundwater
abstracted from the Suffolk and Essex Chalk aquifers
and surface water which is pumped from the River
Gibbing into Alton Water reservoir.

Supply Forecast

Table 5.4.1: East Suffolk supply characteristics

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline DO (Ml/d) 78.25 78.25 78.25 78.25 78.25 78.25
Sustainability reductions
MI/d) 0.00 -5.00 -5.00 -5.00 -5.00 -5.00
Climate change impacts . . ) ; } §
MI/d) 0.82 0.89 0.98 1.07 1.16 1.25
SEEBCREE IR 0.00 0.00 0.00 0.00 0.00 0.00
(Ml/d)
Final DO (MI/d) 7743 72.36 72.27 72.18 72.09 72.00
Outage Allowancet 1.34 1.26 1.25 125 1.25 1.25
Transfers In (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Transfers Out (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Total Water Available for
Use (MI/d) 76.09 711 71.02 70.93 70.84 70.75

* pulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation

The baseline DO is forecast to change over the Baseline Demand Forecast

planning period due to: Over the WRMP period, household properties are
-5.00 MI/d sustainability reductions are seen in forecast to increase from approximately 134,000 to
2024; and 164,000, and the population is forecast to increase

i 2
Climate change impact of -0.82 Ml/d in 2020 from approximately 303,000 to 348,000°.

increasing to -1.25 Ml/d in 2045.

This zone does not see additional severe drought
impact on DO and is therefore not considered
vulnerable to a1in 200 year event.

2 Based upon Local Authority planning information
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Table 5.4.2: East Suffolk population and property forecast per AMP

122

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

(2017¥18) (end of (end of (end of (end of (end of

AMP7) AMPS8) AMP9) AMP10) AMP11)

Total Household Population 302,500 320,790 330,420 336,950 342,760 348,430
Total Household Properties 134,260 144,780 151,330 156,110 160,130 164,300

Property growth rates vary between 8,600 per AMP
in the short-term to 4,200 per AMP in the long-term.
The short- to medium-term projections are aligned
with Local Authority data; the medium to long-term
projections with ONS trend based data.

Table 5.4.3: East Suffolk rates of population and property growth per AMP

AMP7 AMP8 AMP9 AMP10
Addltlopal Household 14,630 9,620 6,540 5,800 5,680
population per AMP
Additional Household 8,500 6,540 4,790 4,020 4,170
properties per AMP

Figure 5.4.1: East Suffolk Non-household sectors

MANUFACTURE
5%

Non-household demand is predominantly from the
service sector and manufacturing, which account for
66% of total NHH demand. Non-household demand
is forecast to increase over the WRMP period from
14.80 MI/d to 15.20 MI/d.

For the baseline scenario WITHOUT demand
management options.

Household demand is forecast to increase over the
WRMP period from 39.54 Ml/d to 44.95 MI/d.

Leakage is forecast to decrease from the baseline
value of 12.28 MI/d to 11.80 MI/d at the end of the
SERVICE WRMP plan period.

61%

Non-household demand is expected to increase from
14.80 MI/d to 15.20 MI/d over the WRMP period.

Distribution Input is predicted to increase from 68.85

Ml/d to 73.99 MI/d.




Table 5.4.4: East Suffolk baseline demand forecast (without preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

3;:;?:; (end of (end of (end of (end of (end of
AMP7) AMPS) AMP9) AMP10) AMP11)

Household demand (MI/d)- | 55 g 39.52 2113 4219 43.02 4367
measured
eLsetioldctamanclitalich i e 235 188 153 130 128
unmeasured
Non-household demand 14.80 14.62 14.56 14.64 14.86 15.20
(MI/d)
Leakage (MI/d) 12.28 11.85 11.84 11.83 11.82 11.80
Distribution input (MI/d) 68.65 70.38 71.45 72.22 73.04 73.99

Baseline supply demand balance

Figure 5.4.2: East Suffolk baseline supply demand balance to 2045 for dry year annual average (DYAA)

conditions
Sustainability reduction
and climate change Impact
#

Dermard met by demand
AN agement oplions

Deficit 1equiring &

-~ Supply side oprion \
o

e s

020-21 2025-26 2030-31 2035-36 040-41

—Water Avallable for Use (WAFU) = = Demand with d L] iInc. Head)

Demand [Inc. Headroom)

Table 5.4.5: East Suffolk baseline supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total DYAA Water available
for Use: Area sources* 76.09 71.10 71.01 70.92 70.84 70.75
(Ml/d)

Net transfers into Area
(MlI/d)

Total DYAA Water
available for Use:
including transfers*
(MI/d)

Total DYAA Distribution
Input (MI/d)

Total DYAA Target
Headroom (Ml/d)

0.00 0.00 0.00 0.00 0.00 0.00

76.09 7110 71.01 70.92 70.84 70.75

68.97 70.38 71.45 72.22 73.04 73.99

3.67 4.15 4.95 5.42 5.48 4.81

DYAA supply-demand

balance (Ml/d) 3.45 -3.42 =58 -6.72 -7.68 -8.05

123 * bulk imports, exports and inter-zone transfers
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Selected demand management strategy

We plan to use a combined strategy of the
introduction of smart metering, water efficiency
measures and leakage reduction to reduce demand.
12.28 MI/d to 7.44 MI/d.

+ We plan to reduce leakage by 39% from 12.28 Ml/d
in 2020 to 7.44 Ml/d in 2045.

Table 5.4.6: Water savings resulting from selected demand management strategy

2024-25(end 2029-30 (end 2034-35(end 2039-40(end 2044-45 (end

of AMP?) of AMP8) of AMP9)  of AMPIO)  of AMPI)
mlt/j)efﬁdency initiatives 0.55 0.99 151 199 215
f;‘/?;;g?::f}g;—”_‘dema"d 0.00 116 118 120 123
'('gg';igs‘;;?:;g;m . 0.00 123 129 134 139
h‘;:&i?f)'(ea:ﬁt)b" (our 138 169 169 2,01 2.96
Total saving (MI/d) 1.93 5.07 5.67 6.55 7.74

Figure 5.4.3: East Suffolk DYAA DI with and without selected demand management strategy

76.000

Per capita consumption (PCC) values in 2017/18 (base
year) are: Measured PCC 149.3 I/h/d; Unmeasured

PCC 54.7 I/h/d, with a weighted average value of 130.7
I/h/d. This is expected to fall to 119.0 I/h/d in the Final
plan forecast, as demand management option savings
are realised and customers switch from unmeasured
to measured status.

74.000

72.000

W East Suffolk DYAA
Demand

70.000
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E 68.000
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64.000
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Table 5.4.7: Changes in Per Capita Consumption (PCC) resulting from selected demand management strategy

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

PCC (I/h/d) (2017¥18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline demand forecast
(DYAA) 130.70 130.50 130.20 129.70 129.30 129.00
Final demand forecast
gr)fiebeeasslEe: 130.70 128.80 123.50 12150 119.70 119.00
demand management
strategy)
Final demand forecast
(DYAA) % change from 0.00% 1.30% 5.15% 6.32% 7.42% 7.75%
baseline forecast




For the Final Plan scenario WITH demand
management options.

Non-household demand is expected to increase from
14.80 MI/d to 15.20 MI/d over the WRMP period.

Distribution Input is predicted to decrease from
68.65 MI/d to 66.16 MI/d, once the influence of
demand management option savings has been
included.

Household demand is forecast to increase over the
WRMP period from 39.54 Ml/d to 41.48 MI/d.

Leakage is forecast to decrease from the baseline
value of 12.28 MI/d to 7.44 MI/d at the end of the
WRMP plan period, with demand management option
savings.

Table 5.4.8: East Suffolk final plan demand forecast (with preferred demand management option)

Base.veay 202425 2029-30 2034-35  2039-40  2044-45
(2017¥18) (end of (end of (end of (end of (end of
AMP?) AMPS) AMP9) AMP10) AMPI1)
Household demand (MI/d)- | 5 g 38.99 39.00 3952 309.86 40.33
measured
Household demand (MI/d)- | 55 2.31 181 143 118 115
unmeasured
Non-household demand 14.80 14.62 14.56 14.64 14.86 15.20
(MI/d)
Leakage (MI/d) 12.28 10.47 8.92 8.85 8.46 7.44
Distribution input (MI/d) 68.65 68.44 66.32 66.47 66.39 66.16

Selected supply-side options

For details on the feasible options list for East
Suffolk WRZ please refer to the Supply-side option
development technical document.

Table 5.4.9: East Suffolk preferred supply side options

Opt Ref Option Name

ESU1 Felixstowe Desalination

ESUS8 Bury Haverhill WRZ to East Suffolk WRZ transfer (20MI/d)

Final supply demand balance
Figure 5.4.2: East Suffolk Final supply-demand balance to 2045 for dry year annual average (DYAA)

1
a7 l New Desalination plant |

92 \\\
a7 - Demand management and new \

transfers in and out of WRZ balance
WAFU with demand

&7

62 T — s e T T —
2020-11 2025-16 2030-2031 2035-35 2040-41

s ‘Wateer Ayvallabile fior Lisa [WAFLI) = Dpmand with demand management (Inc. Headsoom)
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5.4.10: East Suffolk final supply demand balance to 2045 for dry year annual average (DYAA) conditions

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMPI11)

Total DYAA Water available
for Use: Area sources* 76.09 71.10 71.01 70.92 95.84 95.75
(Ml/d)
Net transfers into Area
MIZd) 0.00 1.48 0.26 0.97 -5.10 -6.61
Total DYAA Water
available for Use: 76.09 72.58 71.27 71.89 90.74 89.14
including transfers*
(Ml/d)
Total DYAA Distribution
Input (MI/d) 68.58 68.44 66.32 66.47 66.39 66.16
Total DYAA Target
Headroom (MI/d) 3.67 415 4.95 5.42 5.48 4.81
DYAA supply-demand
balance (MI/d) 3.84 0.00 0.00 0.00 18.86 18.17

* bulk imports, exports and inter-zone transfers
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5.5 South Essex

The South Essex WRZ covers an area of 591km? and

is based on the supply systems for Colchester and
Braintree. Water is supplied from a combination of
groundwater abstractions in the Essex Chalk Aquifer.

Supply Forecast

Table 5.5.1: South Essex Rural Supply characteristics

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline DO (MI/d) 70.00 70.00 70.00 70.00 70.00 70.00
sy (e 0.00 0.00 0.00 0.00 0.00 0.00
(Ml/d)
Climate change impacts ) ) . . . B
MiI/d) 2.05 2.23 2.45 2.68 2.91 3.14
S E IS ITpEES 0.00 0.00 0.00 0.00 0.00 0.00
(Ml/d)
Final DO (Ml/d) 67.95 6777 67.55 67.32 67.09 66.86
Outage Allowancet 1.16 116 1.06 1.06 1.06 1.06
Transfers In (MI/d)* 3.00 3.00 3.00 3.00 3.00 3.00
Transfers Out (MI/d)* -7.80 -7.80 -13.10 -13.10 -13.10 -13.10
Total Water Available for
Use (MI/d) 61.99 61.81 56.39 56.16 55.93 5571

* bulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation

This zone is forecast to experience changes to Total WAFU includes a sharing agreement with
baseline DO over the planning period due to: Affinity Water through the Ardleigh Agreement of 7.8
Climate change impact of -2.05 Ml/d in 2020 g/\oléc;,_\évglch has been agreed to increase to 13.1Ml/d in

increasing to -3.14Ml/d in 2045.

. . . Baseline Demand Forecast
This zone is not forecast to experience any changes

to baseline DO over the planning period. This zone Over the WRMP period, household properties are
does not see additional severe drought impact on forecast to increase from approximately 100,000 to
DO and is not considered vulnerable toa1in 200 year 135,000, and the population is forecast to increase
event. from approximately 234,000 to 301,0006.

6 Based upon Local Authority planning information
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Table 5.5.2: South Essex population and property forecast per AMP

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

(2017¥18) (end of (end of (end of (end of (end of

AMP7) AMPS8) AMP9) AMP10) AMP11)

Total Household Population 234,220 254,330 267,870 282,230 292,370 301,200
Total Household Properties 99,990 111,000 117,890 125,400 130,040 135,220

Property growth rates vary between 7,300 per AMP
in the short-term to 5,200 per AMP in the long-term.
The short- to medium-term projections are aligned
with Local Authority data; the medium to long-term
projections with ONS trend based data.

Table 5.5.3: Rates of household population and property growth per AMP

AMP7 AMPS8 AMP9 AMP10
Addltlopal Household 14,620 13,540 14,360 10,140 8,830
population per AMP
Addltnopal Household 7290 6,890 7,520 4,630 5,180
properties per AMP

Figure 5.5.1: South Essex Non-household sectors

MANUFACTURE
2%

Non-household demand is predominantly from the
service sector which accounts for 57% of total NHH
demand. Non-household demand is forecast to
increase over the WRMP period from 10.45 MI/d to
11.26 MI/d.

For the baseline scenario WITHOUT demand
management options.

Household demand is forecast to increase over the
WRMP period from 34.15 MI/d to 41.88 MI/d.

Leakage is forecast to decrease from the baseline
value of 11.96 MI/d to 11.70 MI/d at the end of the
WRMP plan period.

SERVICE
57% Non-household demand is expected to increase from

10.45 MI/d to 11.26 MI/d over the WRMP period.

Distribution Input is predicted to increase from 58.29
MI/d to 66.57 MI/d, once the influence of demand
management option savings has been included.



Table 5.5.4: South Essex baseline demand forecast (without preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

3;:;?:; (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Household demand (MI/d)- | 5 &7 30.44 3328 36.01 3743 38.55
measured
hSUEBEElETETAehe | g g 5.89 458 3.54 e 333
unmeasured
Non-household demand
(MI/d) 10.45 10.48 10.63 10.79 11.00 11.26
Leakage (MI/d) 11.96 1.67 11.68 11.69 11.69 11.70
Distribution input (MI/d) 58.29 60.21 61.90 63.75 65.21 66.57

Baseline supply demand balance

Figure 5.5.2: South Essex baseline supply demand balance to 2045 for dry year annual average (DYAA)
conditions

Dieficit met by demand management

o o o supgly side aption
Proportion of the Colchester WTW reverts
— | back to 50:50 with Affinity Water

—Water Available for Us= [WAFLY} - Demard with de d [Ine.

e Dgmanid {Inc. Headrapm)

Table 5.5.5: South Essex baseline supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)
Total DYAA Water available
for Use: Area sources* 66.79 66.61 66.49 66.26 66.03 65.81
(Ml/d)
Net transfers into Area
MIZd) -4.80 -4.80 -10.10 -10.10 -10.10 -10.10
Total DYAA Water
available for Use: 61.99 61.81 56.39 56.16 55.93 55.71
including transfers*
Ml/d)
Total DYAA Distribution
Input (MI/d) 58.79 60.21 61.90 63.75 65.21 66.57
Total DYAA Target
Headroom (MI/d) 2.84 2.98 3.21 3.51 3.75 4.05
DYAA supply-demand . _ _ _
balance (MI/d) 0.37 1.38 8.73 11.10 13.03 14.91

129 *bulkimports, exports and inter-zone transfers
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Selected demand management strategy

We plan to use a combined strategy of smart
metering, water efficiency and leakage reduction to
reduce demand.

+ We plan to reduce leakage by 41% from 11.96 MI/d
in 2020 to 8.67 MI/d in 2045.

Table 5.5.6: South Essex Water savings resulting from selected demand management strategy

2024-25 (end

2029-30 (end 2034-35(end 2039-40(end 2044-45 (end

of AMP7) of AMP8) of AMP) of AMPIO)  of AMPT)
mlt/j)efﬁdency initiatives 0.41 0.84 124 139 148
f;‘/?;;g?::f}g;—”_‘dema"d 104 113 121 125 128
'('gg';igs‘;;?:;g;m . 0.91 0.99 1.07 112 117
h‘;:&i?f)'(ea:ﬁt)b" (our 130 130 129 167 186
Total saving (MI/d) 3.65 4.25 4.81 5.42 5.79

Figure 5.5.3: South Essex DYAA DI with and without selected demand management strategy

68.000

Per capita consumption (PCC) values in 2017/18 (base
year) are: Measured PCC 138.2 I/h/d; Unmeasured
PCC175.0 I/h/d, with a weighted average value of
145.81/h/d. This is expected to fall to 129.6 I/h/d in the
Final plan forecast, as demand management option
savings are realised and customers switch from
unmeasured to measured status.
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Table 5.5.7: Changes in Per Capita Consumption (PCC) resulting from selected demand management strategy

Base-vear y{oyZ Byl 2029-30 2034-35 2039-40 2044-45

PCC (I/h/d) (2017¥18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP1)

Baseline demand forecast
(DYAA) 145.80 142.90 141.30 140.10 139.50 139.00
Final demand forecast
T IheteesaatEe: 145.80 137.00 133.80 13120 130.30 129.60
demand management
strategy)
Final demand forecast
(DYAA) % change from 0.00% 413% 5.31% 6.35% 6.59% 6.76%
baseline forecast




For the final plan scenario WITH demand Non-household demand is expected to increase from
management options. 10.45 MI/d to 11.26 MI/d over the WRMP period.
Household demand is forecast to increase over the Distribution Input is predicted to increase from 58.29
WRMP period from 34.15 MI/d to 39.04 Ml/d. MI/d to 60.71 Ml/d, once the influence of demand

management option savings has been included.
Leakage is forecast to decrease from the baseline
value of 11.96 MI/d to 8.67 MI/d at the end of the
WRMP plan period, with demand management option
savings.

Table 5.5.8: South Essex Final Plan demand forecast (with preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

3;;?;?19:; (end of (end of (end of (end of (end of
AMP7) AMPS) AMP9) AMP10) AMPI1)

Household demand (MI/d)- | ¢ 28.97 31.31 33.56 34.80 3579
measured
Household demand (M= [ 40 5.87 453 3.47 328 325
unmeasured
Non-household demand 10.45 10.48 10.63 1079 11.00 1.26
(MI/d)
Leakage (MI/d) 11.96 9.47 9.40 9.33 8.91 8.67
Distribution input (MI/d) 58.29 56.52 57,60 58.87 59.72 60.71

Selected supply-side options

For details on the feasible options list for South
Essex WRZ please refer to the Supply-side option
development technical document.

Table 5.5.9: South Essex preferred supply side options

Opt Ref Option Name

SEX4 East Suffolk WRZ to South Essex WRZ transfer (15Ml/d)

Final supply demand balance

Figure 5.5.4: South Essex WRZ final supply-demand balance to 2045 for dry year annual average (DYAA)
conditions
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Table 5.5.10: South Essex final supply-demand balance to 2045 for dry year annual average (DYAA) conditions
(with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total DYAA Water available

for Use: Area sources* 66.79 66.61 66.49 66.26 66.03 65.81
(Ml/d)

Net transfers into Area

MI/d) -4.80 -4.80 -5.68 -3.88 -2.56 -1.05

Total DYAA Water
available for Use:

. . 61.99 61.81 60.81 62.38 63.47 64.76
including transfers*

Ml/d)

Total DYAA Distribution

Input (MI/d) 57.73 56.52 57.60 58.87 59.72 60.71
Total DYAA Target

Headroom (MI/d) 2.84 2.98 3.21 3.51 3.75 4.05
Er s S el el 1.43 2.32 0.00 0.00 0.00 0.00

balance (Ml/d)

* bulk imports, exports and inter-zone transfers
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6. Area 6: @

Cambridgeshire and West Suffolk

6.1 Overview

Figure 6.1.1 Problem characterisation Area 6

6.2 Strategic risks and issues

Problem Characterisation Results

+ Area 6 is assessed as having low levels of
concern

+ There are significant strategic needs, but the
level of complexity is low

This area experiences significant pressures, from
climate change, sustainability reductions and growth,
resulting in baseline deficits. This is resolved through
demand management options and transfers from the
north-west.

® Groundwater sources
Surface Water Sources

- Reservoir
A River intake

Other
® Major towns and cities

= Rivers

HAVERHILL

SUDBURY

6.3 Bury Haverhill

The Bury Haverhill WRZ covers an area of 689 km? and
lies in the centre of East Anglia. The zone abstracts
from the Suffolk and Essex Chalk aquifers and is
based on the supply systems for Bury St Edmunds
and Haverhill.
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Supply Forecast

Table 6.3.1: Bury Haverhill supply characteristics

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45
(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)
Baseline DO (Ml/d) 28.00 28.00 28.00 28.00 28.00 28.00
Sustainability reductions
MIZd) 0.00 -3.00 -3.00 -3.00 -3.00 -3.00
Climate change impacts
MIZd) 0.00 0.00 0.00 0.00 0.00 0.00
SRATRE/ e B PR 0.00 0.00 -3.00 -3.00 -3.00 -3.00
(Ml/d)
Final DO (MI/d) 28.00 25.00 22.00 22.00 22.00 22.00
Outage Allowancet 0.63 0.50 0.50 0.50 0.50 0.50
Transfers In (MI/d)* 2.84 0.00 0.00 0.00 0.00 0.00
Transfers Out (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Total Water Available for
Use (MI/d) 30.21 24.50 21.50 21.50 21.50 21.50

* bulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation
Baseline DO is forecast to change over the planning Baseline Demand Forecast

period due to: Over the WRMP period, household properties are

forecast to increase from approximately 48,000 to
61,000 and the population is forecast to increase
from approximately 110,000 to 134,000.

-3.0 MI/d sustainability reductions in 2024

-3.0 MI/d severe drought impacts in 2025

Table 6.3.2: Bury Haverhill Population and property totals (cumulative) per AMP

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

(2017¥18) (end of (end of (end of (end of (end of

AMP7) AMPS8) AMP9) AMP10) AMP1)

Total Household Population 110,400 121,780 127,470 130,030 132,230 134,400
Total Household Properties 47,990 53,550 56,900 58,650 60,060 61,490

Property growth rates vary between 4,800 per AMP
in the short-term to 1,400 per AMP in the long-term.
The short-to-medium term projections are aligned
with Local Authority data; the medium to long term
projections with ONS based data.



Table 6.3.3: Bury Haverhill Rates of population and property totals (cumulative) per AMP

AMP7 AMP8 AMP9 AMP10 AMP11
Additional Household 9,400 5,690 2,570 2,190 2,170
population per AMP
Additional Household 4,840 3,350 1,760 1,400 1,440
properties per AMP
Figure 6.3.1: Bury Haverhill Non-household sectors Non-household demand is predominantly from the

service sector and manufacturing, which account for
58% of total NHH demand. Non-household demand is
forecast to decrease over the WRMP period from 7.44
MI/d to 6.85 MI/d.

For the baseline scenario WITHOUT demand
management options.

Household demand is forecast to increase over the
WRMP period from 13.94 MI/d to 16.52 MI/d.

Leakage is forecast to decrease from the baseline
value of 5.94 Ml/d to 5.61 MI/d at the end of the
WRMP plan period.

SERVICE Non-household demand is expected to decrease from
42% 7.44 MI/d to 6.85 MI/d over the WRMP period.

Distribution Input is predicted to increase from 28.15
MI/d to 29.81 MI/d.

Table 6.3.4: Bury Haverhill baseline demand forecast (with preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

323?;? 8a)r (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP1)

Household demand (MI/d) - 1.85 13.60 14.46 14.87 15.20 15.51
measured
FELEEEE e EEE e )= 2.09 1.66 1.43 1.25 11 1.01
unmeasured
Non-household demand
(MI/d) 7.44 7.24 714 7.01 6.91 6.85
Leakage (MI/d) 594 5.69 5.66 5.64 5.63 5.61
Distribution input (Ml/d) 28.15 29.03 29.52 29.61 29.69 29.81
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Baseline supply demand balance

Figure 6.3.2: Bury Haverhill baseline supply demand balance to 2045 for dry year annual average (DYAA)
conditions

/ Sustainability reduction

eV Deficit met by
_________ demand management
-

Deficit requiring a
supply side option

= Water Avallable for Use (WAFU) = Demand (Inc. Headroom)

= == Demand with demand management {Inc. Headroom|

Table 6.3.5: Bury Haverhill baseline supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP1)

Total DYAA Water available
for Use: Area sources* 27.37 24.50 21.50 2150 21.50 21.50
(Ml/d)

Net transfers into Area
(Ml/d)

Total DYAA Water
available for Use:
including transfers*
(MI/d)

Total DYAA Distribution
Input (MI/d)

Total DYAA Target
Headroom (MI/d)

2.84 0.00 0.00 0.00 0.00 0.00

30.21 24.50 21.50 21.50 21.50 21.50

28.29 29.03 29.52 29.61 29.69 29.81

1.26 1.35 1.50 1.66 1.81 1.94

DYAA supply-demand

balance (Ml/d) 0.66 -5.88 -9.51 -9.76 -10.00 -10.24

* bulk imports, exports and inter-zone transfers
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There is a critical period deficit in this WRZ.
Figure 6.3.3: Bury Haverhill baseline supply demand balance to 2045 for critical period (CP) conditions

m—m—
Deficit met by demand
management

Deficit requiring 2
supply side option

20 T -
2020-21 2025-26 2030-31 2035-36 2040-41

—Water Available for Use (WAFU) — Dermand {Ine. Headroom)

= = Demand with demand management {Inc. Headroom)

Table 6.3.6: Bury Haverhill baseline supply-demand balance to 2045 for critical period (CP) conditions (with
deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)
Total CP Water available for
Use: Area sources* (MI/d) 37.51 30.84 27.75 27.75 27.75 27.75
b b e s 1.80 1.80 1.80 172 1.08 0.65

(Ml/d)

Total CP Water available
for Use: including 39.31 32.64 29.55 29.47 28.83 28.40
transfers* (MI/d)

Total CP Distribution

e GHIRh 36.39 37.36 38.04 38.20 38.36 38,61
Total CP Target

Headroom (tl/d) 161 174 193 213 234 251
CP supply-demand 130 -6.47 -10.42 -10.86 -1.88 12.71

balance (Ml/d)

* bulk imports, exports and inter-zone transfers

Selected demand management strategy

We plan to use a combined strategy of the
introduction of smart metering, water efficiency
measures and leakage reduction to reduce demand.

+ We plan to reduce leakage by 37% from 5.94 Ml/d
in 2020 to 3.74 MI/d in 2045.
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Table 6.3.7: Bury Haverhill Water savings resulting from selected demand management strategy

2024-25 (end 2029-30 (end 2034-35(end 2039-40(end 2044-45 (end

of AMP7) of AMP8) of AMP9) of AMP10) of AMPI1)
mltlz';efﬁdency initiatives 0.24 0.40 055 073 0.83
:;‘/?gg?::ﬁgf‘_(dema"d 0.00 043 0.44 045 0.46
';:\";‘I':\Zg; (rf/ﬂ‘/‘;)m“ (CSPL 0.00 0.46 0.48 0.50 0.52
tg:&iﬂf{f&:ﬁ;“ (our 0.64 076 076 1.00 135
Total saving (MI/d) 0.88 2.05 223 268 316

Figure 6.3.4: Bury Haverhill DYAA DI with and without selected demand management strategy

31000 Per capita consumption (PCC) values in 2017/18 (base

year) are: Measured PCC 130.4 I/h/d; Unmeasured

PCC106.7 I/h/d, with a weighted average value of
126.2 1/h/d. This is expected to fall to 113.1I/h/d in the

e clugog Final plan forecast, as demand management option
savings are realised and customers switch from

g okl sl AN unmeasured to measured status.

30,000
29.000
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Table 6.3.8: Changes in Per Capita Consumption (PCC) resulting from selected demand management strategy

2024-25 2029-30 2034-35 2039-40 2044-45
Base-year

PCC (I/h/d) (2017-18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline demand forecast

(DYAA) 126.20 125.30 124.60 124.00 123.40 122.90

Final demand forecast

YD (ele e ss Caie 126.20 12330 17.90 116.20 14.20 1310

demand management
strategy)

Final demand forecast
(DYAA) % change from 0.00% 1.60% 5.38% 6.29% 7.46% 7.97%
baseline forecast
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For the Final Plan scenario WITH demand Non-household demand is expected to increase from
management options. 7.44 MI/d to 6.85 MI/d over the WRMP period.
Household demand is forecast to increase over the Distribution Input is predicted to decrease from 28.16
WRMP period from 13.94 MI/d to 15.20 Ml/d. MI/d to 26.62 MI/d, once the influence of demand

management option savings has been included.
Leakage is forecast to decrease from the baseline
value of 5.94 MI/d to 3.74 MI/d at the end of the
WRMP plan period, with demand management option
savings.

Table 6.3.9: Bury Haverhill Final Plan demand forecast (with preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

B(;;s;]a;ne sa)r (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP1)

Household demand (MI/d) - 1.85 13.36 13.63 13.89 14.03 14.25
measured
e L 2.09 1.65 1.40 1.22 1.07 0.95
unmeasured
Non-household demand
(MI/d) 7.44 7.24 714 7.01 6.91 6.85
Leakage (MI/d) 594 5.04 4.43 4.39 412 3.74
Distribution input (Ml/d) 28.16 28.14 27.44 27.34 26.97 26.62

Selected supply-side options

For details on the feasible options list Bury Haverhill
WRZ please refer to the Supply-side option
development technical document.

Table 6.3.10: Bury Haverhill preferred supply side options

Opt Ref Option Name

BHV5 Newmarket WRZ to Bury Haverhill WRZ Transfer (20 Ml/d)

Due to the capping of time limited licences we have Figure 6.3.5: Haverhill PZ baseline supply demand

found that there are now deficits in discrete parts of balance to 2045 for dry year annual average (DYAA)
some WRZs (see Figure 6.3.5). These local deficits are  conditions

not seen at WRZ level and as such would not appear ; ‘
within the WRZ supply demand balances in the WRP n::m"&’x“;t:;&":mjﬁfm
Tables. We have completed smaller scale supply i

demand balances for discrete Planning Zones (PZs)
and developed intra-WRZ transfer options to resolve =
these deficits. e

80
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Final supply demand

Figure 6.3.6: Bury Haverhill Final supply-demand balance to 2045 for dry year annual average (DYAA)
conditions

m\__"'—¥
e ,f _-“\...‘___._.
i
/

Mew transfers in and out of WRZ balance |
WAFL with Demand (Inc. Headroom)

2020-21 2035-16 2030-2031 2035-36 2040-41

— Water Availalile Bor Uise (WAFLIE = = Demand with demand management {Inc, Headeoom|

Table 6.3.11: Bury Haverhill final supply demand balance to 2045 for dry year annual average (DYAA) conditions
(with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total DYAA Water available
for Use: Area sources* 27.37 24.50 21.50 21.50 21.50 21.50
Ml/d)

Net transfers into Area
(Ml/d)

Total DYAA Water
available for Use:
including transfers*
Ml/d)

Total DYAA Distribution
Input (Ml/d)

Total DYAA Target
Headroom (Ml/d)

291 4.99 743 750 7.28 7.05

30.28 29.49 28.94 29.00 28.78 28.56

2812 28.14 27.44 27.34 26.97 26.62

1.26 1.35 1.50 1.66 1.81 1.94

DYAA supply-demand

balance (MI/d) 0.91 0.00 0.00 0.00 0.00 0.00

* pulk imports, exports and inter-zone transfers
There is a critical period deficit in this WRZ.
Figure 6.3.7: Bury Haverhill final plan supply demand balance to 2045 for critical period (CP) conditions
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Table 6.3.12: Bury Haverhill final plan supply-demand balance to 2045 for critical period (CP) conditions
(with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total CP Water available for
Use: Area sources* (MI/d) 37.51 30.84 2775 27.75 27.75 27.75
Net transfers into Area
MI/d) 1.80 7.29 9.86 9.98 9.84 9.75
Total CP Water available
for Use: including 39.31 3813 37.61 3773 37.59 37.50
transfers* (MI/d)
Total CP Distribution
Input (MI/d) 36.20 36.40 35.68 35.60 35.25 34.99
Total CP Target
Headroom (MI/d) 1.61 1.74 1.93 213 2.34 2.51
CP supply-demand
balance (Ml/d) 1.49 0.00 0.00 0.00 0.00 0.00

* pulk imports, exports and inter-zone transfers
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6.4 Cheveley

Cheveley WRZ is a small discrete WRZ covering an
area of 93km? with only one source works. This is
supplied by groundwater abstraction from the Suffolk
Chalk.

Supply Forecast
Table 6.4.1: Cheveley supply characteristics

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP?7) AMPS8) AMP9) AMP10) AMP11)

Baseline DO (MI/d) 1.70 1.70 1.70 170 170 170
Sustainability reductions
MIZd) 0.00 -0.10 -0.10 -0.10 -0.10 -0.10
Climate change impacts
MIZd) 0.00 0.00 0.00 0.00 0.00 0.00
Severe drought impacts B _ _ B
MIZd) 0.00 0.00 0.30 0.30 0.30 0.30
Final DO (MI/d) 1.70 1.60 1.30 1.30 1.30 1.30
Outage Allowancet 0.06 0.05 0.05 0.05 0.05 0.05
Transfers In (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Transfers Out (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Total Water Available for
Use (MI/d) 1.64 1.55 1.25 1.25 1.25 1.25

* bulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation

The baseline DO is forecast to change over the Baseline Demand Forecast

planning period due to: Over the WRMP period, household properties are

-0.10 MI/d sustainability reductions in 2022 forecast to increase from approximately 2,000 to
) . . 2,600 and the population is forecast to increase from
0.30 MI/d severe drought impact in 2025 approximately 4,700 to 6,100.
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Table 6.4.2: Cheveley population and property forecast per AMP

2024-25 2029-30 2034-35 2039-40 2044-45

3;:;?:; (end of (end of (end of (end of (end of

AMP7) AMPS8) AMP9) AMP10) AMP11)

Total Household Population 4,670 5,320 5,570 5,790 5,920 6,070
Total Household Properties 1,960 2,170 2,310 2,440 2,540 2,640

Property growth rates vary between 230 per AMP
in the short-term to 100 per AMP in the long-term.
The short-to-medium term projections are aligned
with Local Authority data; the medium to long term
projections with ONS based data.

Table 6.4.3: Cheveley rates of population and property growth per AMP

AMP7 AMPS8 AMP9 AMP10
Additional Household
population per AMP 520 250 220 130 150
Addltlopal Household 230 140 130 100 100
properties per AMP

Figure 6.4.1: Cheveley Non-household sectors

MANUFACTURE PUBLIC SECTOR Non-household demand is predominantly from the
0% 3% agriculture, which account for 84% of total NHH
demand. Non-household demand is forecast to
decrease over the WRMP period from 0.41 Ml/d to
0.15 Ml/d.

SERVICE
7%

For the baseline scenario WITHOUT demand
management options.

Household demand is forecast to increase over the
WRMP period from 0.57 MI/d to 0.73 MIl/d.

Leakage is forecast to decrease from the baseline
value of 0.42 MI/d to 0.40 MI/d at the end of the
WRMP plan period.

Non-household demand is expected to decrease from
0.41 MI/d to 0.15 MI/d over the WRMP period.

Distribution Input is predicted to increase slightly
from 1.44 MI/d to 1.33 Ml/d.
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Table 6.4.4: Cheveley baseline demand forecast (without preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

3;;?;?:; (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Household demand (MI/d)- | 45 0.56 0.61 065 067 070
measured
el e (Al )= 0.12 0.09 0.07 0.05 0.04 0.03
unmeasured
Non-household demand
MIZd) 0.41 0.31 0.25 0.21 0.17 0.15
Leakage (MI/d) 0.42 0.40 0.40 0.40 0.40 0.40
Distribution input (Ml/d) 1.44 1.41 1.38 1.36 1.34 1.33

Baseline supply demand balance

Figure 6.4.2: Cheveley baseline supply demand balance to 2045 for dry year annual average (DYAA) conditions
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Table 6.4.5: Cheveley baseline supply-demand balance to 2045 for dry year annual average (DYAA) conditions
(with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP1)

Total DYAA Water available
for Use: Area sources* 1.64 1.55 1.25 1.25 1.25 1.25
Ml/d)

Net transfers into Area
(Ml/d)

Total DYAA Water
available for Use:
including transfers*
(MI/d)

0.00 0.00 0.00 0.00 0.00 0.00

1.64 1.55 1.25 1.25 1.25 1.25

Total DYAA Distribution
Input (Ml/d)

Total DYAA Target
Headroom (Ml/d)

1.40 1.41 1.38 1.36 1.34 1.33

0.06 0.07 0.08 0.08 0.09 0.09

DYAA supply-demand
balance (Ml/d)

* bulk imports, exports and inter-zone transfers
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There is a critical period deficit in this WRZ.
Figure 6.4.3: Cheveley baseline supply demand balance to 2045 for critical period (CP) conditions
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Table 6.4.6: Cheveley baseline supply-demand balance to 2045 for critical period (CP) conditions
(with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP1)

Total CP Water available for

Use: Area sources* (MI/d) 2.36 2.36 1.42 1.42 1.42 1.42

Net transfers into Area

(MI/d) 0.00 0.00 0.00 0.00 0.00 0.00

Total CP Water available
for Use: including 2.36 2.36 1.42 1.42 1.42 1.42
transfers* (MI/d)

Total CP Distribution

Total CP Target
Headroom (MI/d) 0.08 0.09 0.10 0.10 0.11 0.11
CP supply-demand 0.52 o o 038 o058 023

balance (Ml/d)

* bulk imports, exports and inter-zone transfers

Selected demand management strategy

We plan to use a combined strategy of the
introduction of smart metering, water efficiency
measures and leakage reduction to reduce demand.

+ We plan to reduce leakage by 26% from 0.42 Ml/d
in 2017/18 to 0.31 Ml/d in 2045.
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Table 6.4.7: Cheveley Water savings resulting from selected demand management strategy

2024-25(end 2029-30 (end 2034-35(end 2039-40(end 2044-45 (end

of AMP7) of AMPS) of AMP9) of AMP10) of AMP11)
mﬁzgefﬁdency initiatives 0.02 0.03 0.02 0.03 0.04
g:\’/?;;:;f::ﬁg;—”_‘dema“d 0.02 0.02 0.02 0.02 0.02
I(-ég:;igs::ie:;;;ém 1 0.02 0.02 0.02 0.02 0.02
h:‘:‘vkvi?f)r(ea:ﬁ)b" (our 0.04 0.04 0.06 0.06 0.07
Total saving (MI/d) 0.06 0.1 0.12 013 0.15

Figure 6.4.4: Cheveley DYAA DI with and without selected demand management strategy

Per capita consumption (PCC) values in 2017/18 (base

e year) are: Measured PCC 148.1 I/h/d; Unmeasured

Lo PCC 72.4 1/h/d, with a weighted average value of 122.0

1200 I/h/d. This is expected to fall to 111.11/h/d in the Final

1000 e i plan forecast, as demand management option savings
= 0800 < Crenei YA are realised and customers switch from unmeasured

0.600 Demand inchuding to measured status.

0.400 e

0.200

0.000

2017/18
2019/20
202122
2023/24
2025/26
2027/28
2029/30
20332
2033/34
2035/36
2037/38
2039/40
20442
2043/44

Table 6.4.8: Changes in Per Capita Consumption (PCC) resulting from selected demand management strategy

2024-25 2029-30 2034-35 2039-40 2044-45
(end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP1)

Base-year
(2017-18)

PCC (I/h/d)

Baseline demand forecast

VA, 122.00 122.20 122.00 12160 12110 120.80
Final demand forecast
(DYAA) (includes selected 122.00 118.20 114.00 114.40 112.60 M10

demand management
strategy)

Final demand forecast
(DYAA) % change from 0.00% 3.27% 6.56% 5.92% 7.02% 8.03%
baseline forecast
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For the Final Plan scenario WITH demand Non-household demand is expected to decrease from
management options. 0.41 MI/d to 0.15 MI/d over the WRMP period.
Household demand is forecast to increase over the Distribution Input is predicted to decrease slightly
WRMP period from 0.57 Ml/d to 0.67 MI/d. from 1.44 Ml/d to 1.18 MI/d, once the influence of

demand management option savings has been
Leakage is forecast to decline from the baseline value included.
of 0.42 MI/d to 0.31 MI/d at the end of the WRMP plan
period, with demand management option savings.

Table 6.4.9: Cheveley Final Plan demand forecast (with preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

3;;?;?19:; (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP1)

Household demand (MI/d)- | 5 0.54 0.57 0.61 0.63 0.64
measured
eI ElelC e (Al ) 0.12 0.08 0.07 0.05 0.04 0.03
unmeasured
Non-household demand
MIZd) 0.41 0.31 0.25 0.21 0.17 0.15
Leakage (MI/d) 0.42 0.37 0.35 0.33 0.33 0.31
Distribution input (Ml/d) 1.44 1.35 1.28 1.25 1.21 1.18

Selected supply-side options

For details on the feasible options list for Cheveley
WRZ please refer to the Supply-side option
development technical document.

Table 6.4.10: Cheveley preferred supply side options

Opt Ref Option Name

Cvvi Newmarket WRZ to Cheveley WRZ Transfer

Final supply demand balance

Figure 6.4.5: Cheveley Final supply-demand balance to 2045 for dry year annual average (DYAA) conditions

20 4

184 Demand management and new
transfer into WRZ balances WAFU with

2020-21 2025-26 2030-2031 2035-36 2040-41

— Water Available for Use (WAFLY) = = Dermard with demand managemeant [Inc, Headroom)
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Table 6.4.11: Cheveley final supply demand balance to 2045 for dry year annual average (DYAA) conditions
y{oyloEyil 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP1)
Total DYAA Water available
for Use: Area sources* 1.64 1.64 125 1.25 1.25 1.25
(Ml/d)
Net transfers into Area
MIZd) 0.00 0.00 on on 0.1 on
Total DYAA Water
available for Use: 164 155 1.36 1.36 1.36 1.36
including transfers*
(Ml/d)
Total DYAA Distribution
Input (MI/d) 1.39 1.35 1.28 1.25 1.21 118
Total DYAA Target
Headroom (Ml/d) 0.06 0.07 0.08 0.08 0.09 0.09
DYAA supply-demand
balance (MI/d) 0.19 0.14 0.00 0.03 0.05 0.10

* pulk imports, exports and inter-zone transfers
There is a critical period deficit in this WRZ.
Figure 6.4.6: Cheveley final plan supply demand balance to 2045 for critical period (CP) conditions

Demand management and new
transfer into WRZ balances WAFU with
/| demand

/
A
/

2020-21 025-26 2030-2031 203536 2040-41

—Water Available for Use [WAFL| - Do with demand management {Inc, Headroom)

Table 6.4.11: Cheveley final supply demand balance to 2045 for dry year annual average (DYAA) conditions

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP?7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total CP Water available for
Use: Area sources* (MI/d) 2.36 2.36 1.42 1.42 1.42 1.42
Net transfers into Area
(MI/d) 0.00 0.00 0.29 0.25 0.22 0.17
Total CP Water available
for Use: including 2.36 2.36 1.71 1.67 1.64 1.59
transfers* (MI/d)
Total CP Distribution
Input (MI/d) 1.75 1.70 1.61 1.56 1.52 1.48
Total CP Target
Headroom (MI/d) 0.08 0.09 0.10 0.10 0.11 0.11
CP supply-demand
Y 0.54 0.58 0.00 0.00 0.00 0.00

148 *pulk imports, exports and inter-zone transfers



6.5 Ely

The Ely WRZ covers an area of 578km?. The Ely WRZ
is located in the centre of East Anglia and is based
on the supply systems for Ely. The water resource for
this WRZ is entirely dependent on abstraction from
the Suffolk Chalk aquifer.

Supply Forecast
Table 6.5.1: Ely Supply characteristics

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline DO (MI/d) 24.00 24.00 24.00 24.00 24.00 24.00
Sustainability reductions
MI/d) 0.00 -3.00 -3.00 -3.00 -3.00 -3.00
Climate change impacts
MI/d) 0.00 0.00 0.00 0.00 0.00 0.00
S E IS ITPEES 0.00 0.00 0.00 0.00 0.00 0.00
(MI/d)
Final DO (Ml/d) 24.00 21.00 21.00 21.00 21.00 21.00
Outage Allowancet 0.33 0.29 0.29 0.29 0.29 0.29
Transfers In (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Transfers Out (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Total Water Available for
Use (MI/d) 23.67 20.71 20.71 20.71 20.71 20.71

* bulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation

The baseline DO is forecast to change over the Baseline Demand Forecast

planning period due to: Over the WRMP period, household properties are

-1.00 MI/d sustainability reduction in 2022, with a forecast to increase from approximately 35,000 to
further -2.00 Ml/d sustainability reduction in 2024 48,000 and the population is forecast to increase

This zone does not see additional severe drought from approximately 83,000 to 106,000.

impact on DO and is therefore not considered
vulnerable to a 1in 200 year event.
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Table 6.5.2: Ely population and property forecast per AMP

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

(2017¥18) (end of (end of (end of (end of (end of

AMP7) AMPS8) AMP9) AMP10) AMP11)

Total Household Population 83,210 93,050 97,520 101,130 103,630 106,410
Total Household Properties 35,020 40,030 42,520 44,730 46,480 48,310

Property growth rates vary between 4,100 per AMP
in the short-term to 1,800 per AMP in the long-term.
The short-to-medium term projections are aligned
with Local Authority data; the medium to long term
projections with ONS based data.

Table 6.5.3: Rates of household population and property growth per AMP

AMP7 AMP8 AMP9 AMP10
Addltlopal Household 8,710 4,470 3,610 2,510 2,770
population per AMP
Additional Household 4,080 2,490 2,200 1,750 1,820
properties per AMP

Figure 6.5.1: Ely Non-household sectors

Non-household demand is predominantly from the
agriculture with 38% and the service sector which
accounts for another 35% of total NHH demand. Non-
household demand is forecast to increase over the
WRMP period from 3.23Ml/d to 3.27 MI/d.

For the baseline scenario WITHOUT demand
management options.

Household demand is forecast to increase over the
WRMP period from 11.58 Ml/d to 13.86 Ml/d.

SERVICE
35%
Leakage is forecast to decrease from the baseline

value of 4.75 MI/d to 4.73 MI/d at the end of the

WRMP plan period.

Non-household demand is expected to decrease from
3.23 Ml/d to 3.27 MI/d over the WRMP period.

MANUE:};CTURE Distribution Input is predicted to increase from 20.16

Ml/d to 22.46 MI/d.

PUBLIC
SECTOR
6%
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Table 6.5.4: Ely baseline demand forecast (without preferred demand management option)

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45
(2017¥18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)
Household demand (MI/d)- | o, 10.48 11.63 12.05 1233 12.64
measured
b euEsielel el Galieh- 368 1.99 125 124 122 1.21
unmeasured
Non-household demand
MI/d) 3.23 3.04 3.02 3.05 3.14 3.27
Leakage (MI/d) 4.75 4.67 4.69 4.71 4.72 4.73
Distribution input (MI/d) 20.16 20.78 21.19 21.64 22.01 22.46

Baseline supply demand balance

Figure 6.5.2: Ely baseline supply demand balance to 2045 for dry year annual average (DYAA) conditions
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Table 6.5.5: Ely baseline supply-demand balance to 2045 for dry year annual average (DYAA)
(with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45
(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)
Total DYAA Water available
for Use: Area sources* 23.67 20.71 20.71 20.71 20.71 20.71
(MI/d)
Net transfers into Area
MIZd) 0.00 0.00 0.00 0.00 0.00 0.00
Total DYAA Water
available for Use: 23.67 20.71 20.71 20.71 20.71 20.71
including transfers*
(Ml/d)
Total DYAA Distribution
Input (MI/d) 20.03 20.78 21.19 21.64 22.01 22.46
Total DYAA Target
Headroom (MI/d) 0.96 1.21 1.59 1.62 1.65 1.46
DYAA supply-demand ~ _ ) . .
eI 2.68 1.28 2.07 2.55 2.95 3.20

* pulk imports, exports and inter-zone transfers




Selected demand management strategy

We plan to use a combined strategy of the
introduction of smart metering, water efficiency
measures and leakage reduction to reduce demand.

+ We plan to reduce leakage by 56% from 4.75 MI/d
in 2020 to 2.06 MI/d in 2045.

Table 6.5.6: Water savings resulting from selected demand management strategy

2024-25(end 2029-30 (end 2034-35(end 2039-40(end 2044-45 (end

of AMP7) of AMP8) of AMP9)  of AMPIO)  of AMPIT)
m‘/z;efﬁdency initiatives 0.17 0.29 0.44 0.52 0.55
ja"v‘?,f;;‘;‘fﬁj{,‘;‘;-”_‘dema“d 0.46 0.52 0.52 0.52 0.53
'(-gg';igs‘;f:;gém . 0.35 0.39 0.41 0.43 0.45
h:‘;‘v"vigs)rgj:‘lzt)i°“ (ona 132 132 132 177 2.23
Total saving (MI/d) 2.30 2.52 2.69 3.24 3.76

Figure 6.5.3: Ely DYAA DI with and without selected demand management strategy

25.000

Per capita consumption (PCC) values in 2017/18 (base
year) are: Measured PCC 122.2 I/h/d; Unmeasured PCC
198.6 I/h/d, with a weighted average value of 139.2
I/h/d. This is expected to fall to 119.8 I/h/d in the Final
plan forecast, as demand management option savings
are realised and customers switch from unmeasured

¥ Ely DYAA Demand

including DMO to measured status.

20.000

o W Ely DYAA Demand

Mi/d

10.000

5.000

0.000

2017/18
2019/20
2021422
2023/24
2025/26
2027/28
2029/30
2031/32
2033/34
2035/36
2037/38
2039/40
2041/42
2043/44

Table 6.5.7: Changes in Per Capita Consumption (PCC) resulting from selected demand management strategy

y{oyZ: By 2029-30 2034-35 2039-40 2044-45
(end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Base-year
(2017-18)

PCC (I/h/d)

Baseline demand forecast

(VA 139.2 134.1 132.1 1311 130.8 130.2
Final demand forecast
Wl st 139.2 1271 1235 1216 120.4 1938

demand management
strategy)

Final demand forecast
(DYAA) % change from 0.00% 5.22% 6.51% 7.25% 7.95% 7.99%
baseline forecast
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For the Final Plan scenario WITH demand Non-household demand is expected to increase from
management options. 3.23 MI/d to 3.27 MI/d over the WRMP period.
Household demand is forecast to increase over the Distribution Input is predicted to decrease from 20.16
WRMP period from 11.58 Ml/d to 12.75 Ml/d. MI/d to 18.68 MI/d, once the influence of demand

management option savings has been included.
Leakage is forecast to decrease from the baseline
value of 4.75 MI/d to 2.06 MI/d at the end of the
WRMP plan period, with demand management option
savings.

Table 6.5.8: Ely final plan demand forecast (with preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

3;;?;?19:; (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP1)

Household demand (MI/d)- | 5, 9.84 10.80 11.07 1.27 1155
measured
henelisleleEnEre ulEh= || o g 1.99 124 122 1.21 1.20
unmeasured
Non-household demand
CMIZd) 3.23 3.04 3.02 3.05 3.14 3.27
Leakage (MI/d) 4.75 3.00 2.99 2.98 2.52 2.06
Distribution input (Ml/d) 20.16 18.46 18.65 18.93 18.74 18.68

Selected supply-side options

For details on the feasible options list Ely WRZ
please refer to the Supply-side option development
technical document.

Table 6.5.9: Ely preferred supply side options

Opt Ref Option Name

ELY9 North Fenland WRZ to Ely WRZ Transfer (20Ml/d)

Final supply demand balance

Figure 6.5.4: Ely Final supply-demand balance to 2045 for dry year annual average (DYAA) conditions

5 4 | Demand management and new
transfers in and out of WRZ balance
i WAFU with demand

mifd
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15 +— T—r— v v T —— v '
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— W ater fyailable for Use (WAFLI| == = [emand {Inc
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Table 6.5.10: Ely final supply demand balance to 2045 for dry year annual average (DYAA) conditions

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMPI11)

Total DYAA Water available
for Use: Area sources* 23.67 20.71 20.71 20.71 20.71 20.71
(Ml/d)
Net transfers into Area
MIZd) 0.00 -1.04 -0.47 -0.16 -0.32 -0.57
Total DYAA Water
available for Use: 23.67 19.68 20.24 20.55 20.39 20.15
including transfers*
(Ml/d)
Total DYAA Distribution
Input (MI/d) 19.77 18.46 18.65 18.93 18.74 18.68
Total DYAA Target
Headroom (MI/d) 0.96 1.21 1.59 1.62 1.65 1.46
DYAA supply-demand
balance (MI/d) 2.95 0.00 0.00 0.00 0.00 0.00

* bulk imports, exports and inter-zone transfers
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6.6 Ixworth
The Ixworth WRZ covers an area of 265km?. It is

supplied by a single source works which abstracts
from Suffolk chalk aquifer.

Supply Forecast
Table 6.6.1: Ixworth supply characteristics

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline DO (MI/d) 6.20 6.20 6.20 6.20 6.20 6.20
Sustainability reductions
MI/d) 0.00 -3.00 -3.00 -3.00 -3.00 -3.00
Climate change impacts
MI/d) 0.00 0.00 0.00 0.00 0.00 0.00
S E IS ITpEES 0.00 0.00 0.00 0.00 0.00 0.00
(MI/d)
Final DO (MI/d) 6.20 3.20 3.20 3.20 3.20 3.20
Outage Allowancet o 0.06 0.06 0.06 0.06 0.06
Transfers In (MI/d)* 1.53 0.00 0.00 0.00 0.00 0.00
Transfers Out (MI/d)* -2.84 0.00 0.00 0.00 0.00 0.00
Total Water Available for
Use (MI/d) 478 314 314 314 314 314

* bulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation

The baseline DO is forecast to change over the Baseline Demand Forecast

planning period due to: Over the WRMP period, household properties are

-3.00 MI/d sustainability reduction in 2024 forecast to increase from approximately 9,200 to
12,000 and the population is forecast to increase

This zone does not see additional severe drought from approximately 21,000 to 25,000.

impact on DO and is therefore not considered
vulnerable to a1in 200 year event



Table 6.6.2: Ixworth population and property forecast per AMP

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

(2017Y18) (end of (end of (end of (end of (end of

AMP7) AMPS8) AMP9) AMP10) AMP11)
Total Household Population 21,280 23,120 24,000 24,450 24,870 25,310
Total Household Properties 9,240 10,140 10,690 11,010 11,300 11,590

Property growth rates vary between 800 per AMP
in the short-term to 290 per AMP in the long-term.
The short-to-medium term projections are aligned
with Local Authority data; the medium to long term
projections with ONS based data.

Table 6.6.3: Ixworth rates of population and property growth per AMP

AMP7 AMPS8 AMP9 AMP10
Addltlopal Household 1,500 880 450 420 430
population per AMP
Additional Household 800 550 320 290 290
properties per AMP

Figure 6.6.1: Ixworth Non-household sectors

Non-household demand is predominantly from the
service sector and agriculture, which account for
81% of total NHH demand. Non-household demand
is forecast to decrease over the WRMP period from
0.82 Ml/d to 0.68MI/d.

For the baseline scenario WITHOUT demand
management options.

Household demand is forecast to increase over the
WRMP period from 2.78 Mi/d to 3.29 Ml/d.

SERVICE
4% . .
Leakage is forecast to decrease from the baseline

value of 0.81 MI/d to 0.77 MI/d at the end of the
WRMP plan period.

Non-household demand is expected to decrease from
0.82 Ml/d to 0.68 MI/d over the WRMP period.

Distribution Input is predicted to increase from
4.54 MI/d to 4.88 MI/d.

MANUFACTURE
2% 2%

PUBLIC SECTOR
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Table 6.6.4: Ixworth baseline demand forecast (without preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

3;:;?:; (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Household demand (MI/d)- |, o5 2.86 3.00 3.07 313 320
measured
heussieeleRmerel QAEh= | gon 017 014 012 010 0.09
unmeasured
Non-household demand
CMI/d) 0.82 0.77 0.75 0.72 0.70 0.68
Leakage (MI/d) 0.81 0.78 0.78 0.78 0.77 0.77
Distribution input (MI/d) 4.54 4.72 4.80 4.82 4.85 4.88

Baseline supply demand balance

Figure 6.6.2: Ixworth baseline supply demand balance to 2045 for dry year annual average (DYAA) conditions

38 Initial surplus in Ixworth WRZ after demand is met

is exported to Bury Haverhill WRZ
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Table 6.6.5: Ixworth baseline supply-demand balance to 2045 for dry year annual average (DYAA) conditions
(with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP1)

Total DYAA Water available
for Use: Area sources* 6.09 3.14 3.14 314 314 314
(Ml/d)

Net transfers into Area
Ml/d)

Total DYAA Water
available for Use:
including transfers*
(Ml/d)

-1.31 0.00 0.00 0.00 0.00 0.00

4.78 314 3.14 3.14 314 3.14

Total DYAA Distribution
Input (MI/d)

Total DYAA Target
Headroom (MI/d)

4.58 4.72 4.80 4.82 4.85 4.88

0.21 0.23 0.27 0.31 0.35 0.32

DYAA supply-demand
balance (Ml/d)

* bulk imports, exports and inter-zone transfers
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Selected demand management strategy

We plan to use a combined strategy of the
introduction of smart metering, water efficiency
measures and leakage reduction to reduce demand.

+ We plan to reduce leakage by 45% from 0.81 Ml/d in
2020 to 0.44 Ml/d in 2045.

Table 6.6.6: Ixworth Water savings resulting from selected demand management strategy

2024-25(end 2029-30 (end 2034-35(end 2039-40(end 2044-45 (end
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of AMP7) of AMP8) of AMP9) of AMP10) of AMP11)
mlt/f;;efﬁdency initiatives 0.07 0.09 0.10 0.14 0.17
gxﬁggfmﬁf_‘dema"d 0.00 0.08 0.09 0.09 0.09
tég'éigsiiief;;)m 1D 0.00 0.09 0.09 0.09 0.10
h:':‘vkvi?f)r(ea:ﬁ)i“ (our 0.17 0.17 0.2 0.24 0.24
Total saving (MI/d) 0.24 0.43 0.48 0.56 0.60

Figure 6.6.3: Ixworth DYAA DI with and without selected demand management strategy
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Per capita consumption (PCC) values in 2017/18 (base

year) are: Measured PCC 152.2I/h/d; Unmeasured PCC

50.2 I/h/d, with a weighted average value of 130.61/h/d.
This is expected to fall to 119.5 I/h/d in the Final plan

4.600 Hixworth DYAA
4. £ feman forecast, as demand management option savings are
= 4400 e th DYAR realised and customers switch from unmeasured to
4.300 o measured status.

Table 6.6.7: Changes in Per Capita Consumption (PCC) resulting from selected demand management strategy

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

PCC (I/h/d) (2017¥18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP1)

Baseline demand forecast
(DYAA) 130.60 131.00 130.90 130.60 130.20 129.90
Final demand forecast
vy Cdezs s Caee 130.60 127.90 12320 12270 120.90 19.50
demand management
strategy)
Final demand forecast
(DYAA) % change from 0.00% 2.37% 5.88% 6.05% 714% 8.01%
baseline forecast




For the Final Plan scenario WITH demand Non-household demand is expected to decrease from
management options. 0.82 Ml/d to 0.68 MI/d over the WRMP period.
Household demand is forecast to increase over the Distribution Input is predicted to decrease from 4.54
WRMP period from 2.78 Ml/d to 3.03 MI/d. MI/d to 4.28 MI/d, once the influence of demand

management option savings has been included.
Leakage is forecast to decrease from the baseline
value of 0.81 MI/d to 0.44 MI/d at the end of the
WRMP plan period, with demand management option
savings.

Table 6.6.8: Ixworth Final Plan demand forecast (with preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

3;;?;?19:; (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP1)

Household demand (MI/d)- |, o 2.79 2.82 2.89 2.91 2.95
measured
henelisleleEnEre uleh= || g o 0.17 0.14 0.11 0.09 0.08
unmeasured
Non-household demand
MIZd) 0.82 0.77 0.75 0.72 0.70 0.68
Leakage (MI/d) 0.81 0.60 0.52 0.48 0.44 0.44
Distribution input (Ml/d) 4.54 4.47 4.36 4.34 4.28 4.28

Selected supply-side options

For details on the feasible options list for Ixworth
WRZ please refer to the Supply-side option
development technical document.

Table 6.6.9: Ixworth preferred supply side options

Opt Ref Option Name

THT1b Bury Haverhill WRZ to Ixworth WRZ Transfer via existing infrastructure

Final supply demand balance

Figure 6.6.4: Ixworth final supply-demand balance to 2045 for dry year annual average (DYAA) conditions

Surplus after main from Bury Haverhill
WRZ reversed to export to Thetford WRZ

oo Demand management and transfer
| into WRZ balances WAFU with demand

20 +—— T T T T T T T
2010-1 2025-26 2030-2031 2035-368 2040-91

— Water fvallabie for U se [WAFL) = = Demand with demand management | nc. Headroom)
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Table 6.6.10: Ixworth final supply demand balance to 2045 for dry year annual average (DYAA) conditions

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMPI11)

Total DYAA Water available
for Use: Area sources* 6.09 3.14 314 314 314 3.14
(Ml/d)
Net transfers into Area
MIZd) -1.36 1.56 1.49 1.50 1.49 1.45
Total DYAA Water
available for Use: 473 470 463 465 4.64 4.59
including transfers*
(Ml/d)
Total DYAA Distribution
Input (MI/d) 453 4.47 4.36 434 4.28 4.28
Total DYAA Target
Headroom (MI/d) 0.21 0.23 0.27 0.31 0.35 0.32
DYAA supply-demand
balance (MI/d) 0.00 0.00 0.00 0.00 0.00 0.00

* bulk imports, exports and inter-zone transfers
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6.7 Newmarket
The Newmarket WRZ covers an area of 271km? and
is based on the supply systems for Newmarket.

Customers in the WRZ are supplied with groundwater
pumped from the Suffolk Chalk aquifer.

Supply Forecast

Table 6.7.1: Newmarket supply characteristics

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP?7) AMPS8) AMP9) AMP10) AMP11)

Baseline DO (MI/d) 16.00 16.00 16.00 16.00 16.00 16.00
Sustainability reductions
MIZd) 0.00 -1.00 -1.00 -1.00 -1.00 -1.00
Climate change impacts
MIZd) 0.00 0.00 0.00 0.00 0.00 0.00
Severe drought impacts B _ : ~
MIZd) 0.00 0.00 3.00 3.00 3.00 3.00
Final DO (MI/d) 16.00 15.00 12.00 12.00 12.00 12.00
Outage Allowancet 0.22 0.16 0.16 0.16 0.16 0.16
Transfers In (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Transfers Out (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Total Water Available for
Use (MI/d) 15.78 14.84 1.84 1.84 11.84 1.84

* bulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation

The baseline DO is forecast to change over the Baseline Demand Forecast

planning period due to: Over the WRMP period, household properties are

-1.00 MI/d sustainability reductions in 2022 forecast to increase from approximately 19,000 to
) . 26,000 and the population is forecast to increase
3.00 Ml7d severe drought in 2024 from approximately 83,000 to 106,000.
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Table 6.7.2: Newmarket population and property forecast per AMP

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

(2017¥18) (end of (end of (end of (end of (end of

AMP7) AMPS8) AMP9) AMP10) AMP11)

Total Household Population 45,010 50,580 53,100 54,880 56,400 58,000
Total Household Properties 19,000 21,520 22,840 23,890 24,810 25,750

Property growth rates vary between 2,000 per AMP
in the short-term to 940 per AMP in the long-term.
The short-to-medium term projections are aligned
with Local Authority data; the medium to long term
projections with ONS based data.

Table 6.7.3: Newmarket Rates of household population and property growth per AMP are given below

AMP7 AMPS AMPO AMPI10 AMP11
Additional Household 4,520 2,520 1780 1520 1600
population per AMP
Additional Household 2040 1320 1050 920 940
properties per AMP

Household demand is forecast to increase over the WRMP period from 5.60 Ml/d to 6.35 MI/d.

Figure 6.7.1: Newmarket Non-household sectors

SERVICE
42%

MANUFACTURE
4%

Non-household demand is predominantly from the
service sector and manufacturing, which account for
46% of total NHH demand. Non-household demand is
forecast to increase over the WRMP period from 2.56
MIl/d to 2.70 MI/d.

For the baseline scenario WITHOUT demand
management options

Household demand is forecast to increase over the
WRMP period from 5.61 MI/d to 6.92 MI/d.

Leakage is forecast to decrease from the baseline
value of 2.38 MI/d to 2.30 MI/d at the end of the
WRMP plan period.

Non-household demand is expected to increase from
2.56 MI/d to 2.70 MI/d over the WRMP period.

Distribution Input is predicted to increase from 10.88
Ml/d to 12.24 Mi/d.



Table 6.7.4: Newmarket baseline demand forecast (without preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

Base-year

(2017-18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Household demand (MI/d)- |, 44 528 572 6.04 6.24 6.41
measured
eussiele e QA= | o 091 072 057 051 051
unmeasured
Non-household demand
MI/d) 2.56 2.52 2.52 2.54 2.60 2.70
Leakage (MI/d) 2.38 2.31 2.31 2.31 2.30 2.30
Distribution input (Ml/d) 10.88 11.35 11.59 11.78 11.98 12.24

Baseline supply demand balance

Figure 6.7.2: Newmarket baseline supply demand balance to 2045 for dry year annual average (DYAA)
conditions

/ Sustainibility reduction

mifd

2020-21 025-26 2030-31 2035-36 2040-41

—Water Avaitable for Use (WAFU) - = Damand with d il {Ine.

Damard (Inc. Headroam)

Table 6.7.5: Newmarket baseline supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7?7) AMP7) AMPS8) AMP9) AMP10) AMP11)
Total DYAA Water available
for Use: Area sources* 15.78 14.84 11.84 11.84 11.84 1.84
(Ml/d)
Net transfers into Area
MIZd) 0.00 0.00 0.00 0.00 0.00 0.00
Total DYAA Water
available for Use: 15.78 14.84 1.84 11.84 1.84 1.84
including transfers*
Ml/d)
Total DYAA Distribution
Input (MI/d) 10.95 11.35 11.59 11.78 11.98 12.24
Total DYAA Target
Headroom (MI/d) 0.82 0.85 0.87 0.88 0.90 0.80
DYAA supply-demand _ . _ .
balance (MI/d) 4.01 2.64 0.63 0.82 1.04 1.20

* pulk imports, exports and inter-zone transfers
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Selected demand management strategy

We plan to use a combined strategy of the
introduction of smart metering, water efficiency
measures and leakage reduction to reduce demand.

+ We plan to reduce leakage by 36% from 2.38 Ml/d
in 2017/18 to 1.53 MI/d in 2045.

Table 6.7.6: Newmarket Water savings resulting from selected demand management strategy

2024-25 (end

2029-30 (end

2034-35(end 2039-40 (end 2044-45 (end

of AMP7) of AMP8) of AMP9) of AMP10) of AMP11)
mlt/‘;r)efﬁdency initiatives 0.12 0.17 0.21 0.29 035
sg?/?r:;g?:jl?g? A 0.00 0.17 0.18 0.19 0.19
?ég'éigsiiffgﬁm 1 0.00 0.18 0.20 0.21 0.22
hZ?&Z?fffﬁ?’ﬂ;m (our 0.31 0.00 0.31 0.31 0.07
Total saving (MI/d) 0.43 0.52 0.90 1.00 0.83
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Figure 6.7.3: Newmarket DYAA DI with and without selected demand management strategy

Per capita consumption (PCC) values in 2017/18 (base
year) are: Measured PCC 122.5 I/h/d; Unmeasured PCC
132.11/h/d, with a weighted average value of 124.6 I/h/d.
This is expected to fall to 109.5 I/h/d in the Final plan
forecast, as demand management option savings are
realised and customers switch from unmeasured to
measured status.

Table 6.7.7: Changes in Per Capita Consumption (PCC) resulting from selected demand management strategy

PCC (I/h/d)

Baseline demand forecast
(DYAA)

Base-year
(2017-18)

124.60

2024-25
(end of
AMP7)

122.40

2029-30
(end of
AMPS8)

121.30

2034-35
(end of
AMP9)

120.30

2039-40
(end of
AMP10)

119.70

2044-45
(end of
AMPI11)

119.30

Final demand forecast
(DYAA) (includes selected
demand management
strategy)

124.60

119.90

14.70

13.00

110.90

109.50

Final demand forecast
(DYAA) % change from
baseline forecast

0.00%

2.04%

5.44%

6.07%

7.35%

8.21%




For the Final Plan scenario WITH demand Non-household demand is expected to increase from
management options. 2.56 MI/d to 2.70 MI/d over the WRMP period.
Household demand is forecast to increase over the Distribution Input is predicted to increase from 10.88
WRMP period from 5.61 Ml/d to 6.35 MI/d. MI/d to 10.90 MI/d, once the influence of demand

management option savings has been included.
Leakage is forecast to decrease from the baseline
value of 2.38 MI/d to 1.53 MI/d at the end of the
WRMP plan period, with demand management option
savings.

Table 6.7.8: Newmarket final plan demand forecast (with preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

3;;?;?19:; (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Household demand (MI/d)- | 55 516 539 5.65 5.76 5.86
measured
heneslisleledzmerddalich= g on 0.90 071 0.55 0.49 0.49
unmeasured
Non-household demand
CMIZd) 2.56 2.52 2.52 2.54 2.60 2.70
Leakage (MI/d) 2.38 2.00 1.81 1.73 1.55 1.53
Distribution input (Ml/d) 10.88 10.91 10.75 10.80 10.73 10.90

Selected supply-side options

For details on the feasible options list for Newmarket
WRZ please refer to the Supply-side option
development technical document.

Table 6.7.9: Newmarket preferred supply side options

Opt Ref Option Name

NWM6 Ely WRZ to Newmarket WRZ Transfer (20Ml/d)

Final supply demand balance

Figure 6.7.4: Newmarket WRZ final supply-demand balance to 2045 for dry year annual average (DYAA)
conditions

=

g
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9
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e W ater Al abile for U se (WAFL) = = [temand with demand managament {Inc. Haadroom)
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Table 6.7.10: Newmarket final supply demand balance to 2045 for dry year annual average (DYAA) conditions

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP1)

Total DYAA Water available
for Use: Area sources* 15.78 14.84 11.84 11.84 11.84 11.84
(Ml/d)
Net transfers into Area
(MIZd) 0.00 -3.08 -0.22 -0.15 -0.21 -0.14
Total DYAA Water
available for Use: 15.78 1.76 1.62 11.68 11.63 11.70
including transfers*
Ml/d)
Total DYAA Distribution
Input (M1/d) 10.86 10.91 10.75 10.80 10.73 10.90
Total DYAA Target
Headroom (MI/d) 0.82 0.85 0.87 0.88 0.90 0.80
DYAA supply-demand
balance (Ml/d) 4.09 0.00 0.00 0.00 0.00 0.00

* bulk imports, exports and inter-zone transfers
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6.8 Sudbury

The Sudbury WRZ covers an area of 85km?2. This zone
is supplied by abstractions from the Essex Chalk
aquifer.

Supply Forecast

Table 6.8.1: Sudbury supply characteristics

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Baseline DO (MI/d) 10.50 10.50 10.50 10.50 10.50 10.50
Sustainability reductions
MI/d) 0.00 -1.10 -1.10 -1.10 -1.10 -1.10
Climate change impacts
MI/d) 0.00 0.00 0.00 0.00 0.00 0.00
S E IS ITpEES 0.00 0.00 0.00 0.00 0.00 0.00
(MI/d)
Final DO (MI/d) 10.50 9.40 9.40 9.40 9.40 9.40
Outage Allowancet 0.16 0.14 0.14 0.14 0.14 0.14
Transfers In (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Transfers Out (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Total Water Available for
Use (MI/d) 10.34 9.26 9.26 9.26 9.26 9.26

* bulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation

The baseline DO is forecast to change over the Baseline Demand Forecast

planning period due to: Over the WRMP period, household properties are

-1.10 MI/d sustainability reductions in 2022 forecast to increase from approximately 14,000 to
16,000 and the population is forecast to increase

This zone does not see additional severe drought from approximately 31,000 to 35,000.

impact on DO and is not considered vulnerable to a1
in 200 year event.
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Table 6.8.2: Total household population and property per AMP

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

(2017¥18) (end of (end of (end of (end of (end of

AMP7) AMPS8) AMP9) AMP10) AMP11)

Total Household Population 30,530 32,270 33,110 33,920 34,630 35,260
Total Household Properties 13,630 14,230 14,800 15,290 15,670 16,060

Property growth rates vary between 760 per AMP

in the short-term to 390 per AMP in the long-term.
The short-to-medium term projections are aligned
with Local Authority data; the medium to long term

projections with ONS based data.

Table 6.8.3: Rates of household population and property growth per AMP

AMP7 AMPS8 AMP9 AMP10
Addltlopal Household 1,240 840 810 710 620
population per AMP
Addltlopal Household 760 570 490 370 390
properties per AMP

Figure 6.8.1: Sudbury Non-household sectors

SERVICE
39%

Non-household demand is predominantly from the
service sector and manufacturing, which account for
65% of total NHH demand. Non-household demand
is forecast to decrease over the WRMP period from
1.25Ml/d to 1.29 Ml/d.

For the baseline scenario WITHOUT demand
management options

Household demand is forecast to increase over the
WRMP period from 4.10 Ml/d to 4.55 MI/d.

Leakage is forecast to decrease from the baseline
value of 1.40 Ml/d to 1.34 MI/d at the end of the
WRMP plan period.

Non-household demand is expected to increase from
1.25 MI/d to 1.29 MI/d over the WRMP period.

Distribution Input is predicted to increase from 6.95
Ml/d to 7.39 Ml/d.



Table 6.8.4: Sudbury baseline demand forecast (without preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

Base-year

(2017-18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Household demand (MI/d)- | 5 54 3.65 3.86 4.04 417 424
measured
heUESEE e EIETEMIED= | g 0.62 0.48 038 031 031
unmeasured
Non-household demand
(MI/d) 1.25 1.23 1.24 1.25 1.27 1.29
Leakage (MI/d) 1.40 1.34 1.34 1.34 1.34 1.34
Distribution input (Ml/d) 6.95 7.05 713 7.22 7.30 7.39

Baseline supply demand balance
Figure 6.8.2: Sudbury baseline supply demand balance to 2045 for dry year annual average (DYAA) conditions
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Table 6.8.5: Sudbury baseline supply-demand balance to 2045 for dry year annual average (DYAA) conditions
(with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total DYAA Water available

for Use: Area sources* 10.34 9.26 9.26 9.26 9.26 9.26
(Ml/d)

Net transfers into Area

(MI/d) 0.00 0.00 0.00 0.00 0.00 0.00

Total DYAA Water
available for Use:

. . 10.34 9.26 9.26 9.26 9.26 9.26
including transfers*

Ml/d)

Total DYAA Distribution

Input (MI/d) 6.96 7.05 713 7.22 7.30 7.39
Total DYAA Target

Headroom (MI/d) 0.31 0.35 0.40 0.47 0.53 0.48
DV S By EEmEe 3.07 1.86 173 1.57 1.42 1.38

balance (Ml/d)

* pulk imports, exports and inter-zone transfers
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Selected demand management strategy

We plan to use a combined strategy of the
introduction of smart metering, water efficiency
measures and leakage reduction to reduce demand.

+ We plan to reduce leakage by 36% from 1.40 Ml/d in
2017/18 to 0.89 MI/d in 2045.

Table 6.8.6: Sudbury Water savings resulting from selected demand management strategy

2024-25(end 2029-30 (end 2034-35(end 2039-40(end 2044-45 (end

of AMP7) of AMPS) of AMP9) of AMP10) of AMP11)
mﬁ")efﬁdenc" initiatives 0.05 0.10 0.15 0.20 0.21
gxfggfﬁl?gf_(dema"d 0.00 0.12 012 013 013
?ég'éigsiiie:;ém 1D 0.00 0.12 0.3 0.13 0.14
h::vkvi?f)r(ea:ﬁ)i“ (our 0.17 0.21 0.21 0.29 0.32
Total saving (MI/d) 0.22 0.55 0.61 0.75 0.79

Figure 6.8.3: Sudbury DYAA DI with and without selected demand management strategy

7600 Per capita consumption (PCC) values in 2017/18 (base
year) are: Measured PCC 136.1 I/h/d; Unmeasured PCC
127.51/h/d, with a weighted average value of 134.2
I/h/d. This is forecast;[ to fall to 118.9 I/h/d in the Final
plan forecast, as demand management option savings
are realised and customers switch from unmeasured
to measured status.
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Table 6.8.7: Changes in Per Capita Consumption (PCC) resulting from selected demand management strategy

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

PCC (I/h/d) (2017¥18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP1)

Baseline demand forecast
(DYAA) 134.20 132.20 131.00 130.10 129.40 129.00
Final demand forecast
vy Cdiees o2 Caee 134.20 130.60 124.40 121.80 119.60 118.90
demand management
strategy)
Final demand forecast
(DYAA) % change from 0.00% 1.21% 5.04% 6.38% 7.57% 7.83%
baseline forecast




For the Final Plan scenario WITH demand Non-household demand is expected to increase from
management options. 1.25 MI/d to 1.29 MI/d over the WRMP period.
Household demand is forecast to increase over the Distribution Input is predicted to decrease from 6.95
WRMP period from 4.10 Ml/d to 4.19 MI/d. MI/d to 6.59 MI/d, once the influence of demand

management option savings has been included.
Leakage is forecast to decrease from the baseline
value of 1.40 MI/d to 0.89 MI/d at the end of the
WRMP plan period, with demand management option
savings.

Table 6.5.8: Sudbury final plan demand forecast (with preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

3;;?;?19:; (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP1)

Household demand (MI/d)-| 5 5 3.60 365 376 384 3.90
measured
ienelielelela e Gl 0.87 0.61 0.47 0.37 0.30 0.29
unmeasured
Non-household demand
(MI/d) 1.25 1.23 1.24 1.25 1.27 1.29
Leakage (MI/d) 1.40 117 1.00 1.00 0.92 0.89
Distribution input (Ml/d) 6.95 6.83 6.57 6.59 6.54 6.59

Final supply demand balance

Figure 6.8.4: Sudbury Final supply-demand balance to 2045 for dry year annual average (DYAA) conditions
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Table 6.5.9: Sudbury final supply demand balance to 2045 for dry year annual average (DYAA) conditions
2020-21 y{oyZ Byl 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total DYAA Water available

for Use: Area sources* 10.34 9.26 9.26 9.26 9.26 9.26
(Ml/d)

Net transfers into Area

(MI/d) 0.00 0.00 0.00 0.00 0.00 0.00

Total DYAA Water
available for Use:

. . 10.34 9.26 9.26 9.26 9.26 9.26
including transfers*

(MI/d)

Total DYAA Distribution

Input (MI/d) 6.92 6.83 6.57 6.59 6.54 6.59
Total DYAA Target

Headroom (MI/d) 0.31 0.35 0.40 0.47 0.53 0.48
DYAA supply-demand 31 2.08 2.29 2.20 2.19 2.19

balance (Ml/d)

* bulk imports, exports and inter-zone transfers
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6.9 Thetford
The Thetford WRZ covers an area of 129km? and lies in

the centre of East Anglia. Water is primarily supplied
from abstractions in the Suffolk Chalk aquifer.

Supply Forecast

Table 6.9.1: Thetford supply characteristics

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45
(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)
Baseline DO (MI/d) 12.50 12.50 12.50 12.50 12.50 12.50
Sustainability reductions
MI/d) 0.00 -2.00 -2.00 -2.00 -2.00 -2.00
Climate change impacts
MI/d) 0.00 0.00 0.00 0.00 0.00 0.00
S E IS ITpEES 0.00 0.00 0.00 0.00 0.00 0.00
(Ml/d)
Final DO (MI/d) 12.50 10.50 10.50 10.50 10.50 10.50
Outage Allowancet 0.8 0.15 0.15 0.15 0.15 0.15
Transfers In (MI/d)* 0.25 0.25 0.25 0.25 0.25 0.25
Transfers Out (MI/d)* -1.53 0.00 0.00 0.00 0.00 0.00
Total Water Available for
Use (MI/d) 112 10.60 10.60 10.60 10.60 10.60

* bulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation

This zone forecast to experience changes to baseline
DO over the planning period due to:

-2.00 MI/d sustainability reductions in 2022

It does not see additional severe drought impact on
DO and is not considered vulnerable to a 1in 200 year
event.

Baseline WAFU includes a fixed bulk import from
Cambridge Water of 0.25 MI/d throughout the
planning period.

Baseline Demand Forecast

Over the WRMP period, household properties are
forecast to increase from approximately 15,000 to
19,000 and the population is forecast to increase

from approximately 34,000 to 42,000.
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Table 6.9.2: Thetford population and property forecast per AMP

Base-vear 2024-25 2029-30 2034-35 2039-40 2044-45

(2017¥18) (end of (end of (end of (end of (end of

AMP7) AMPS8) AMP9) AMP10) AMP11)

Total Household Population 33,650 38,040 39,370 40,260 41,280 42,220
Total Household Properties 14,490 16,470 17,200 17,750 18,270 18,800

Property growth rates vary between 1,600 per AMP
in the short-term to 520 per AMP in the long-term.
The short-to-medium term projections are aligned
with Local Authority data; the medium to long term
projections with ONS based data.

Table 6.9.3: Rates of household population and property growth per AMP

AMP7 AMPS8 AMP9 AMP10
Additional Household 3,420 1,320 890 1,020 940
population per AMP
Addltlopal Household 1,600 730 550 520 520
properties per AMP

Figure 6.9.1: Thetford Non-household sectors
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Non-household demand is predominantly from the
service sector and manufacturing, which account for
66% of total NHH demand. Non-household demand is
forecast to increase over the WRMP period from 2.57
Ml/d to 4.74 Ml/d.

For the baseline scenario WITHOUT demand
management options

Household demand is forecast to increase over the
WRMP period from 4.57 Ml/d to 5.52 MI/d.

Leakage is forecast to decrease from the baseline
value of 1.66 MI/d to 1.61 MI/d at the end of the WRMP
plan period.

Non-household demand is expected to increase from
2.57 MI/d to 4.74 MI/d over the WRMP period.

Distribution Input is predicted to increase from 9.06
MI/d to 12.14 Ml/d.



Table 6.9.4: Thetford baseline demand forecast (without preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

Base-year

(2017-18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Household demand (MI/d)- | 5 5, 4.40 468 488 503 514
measured
IRl B (Al )= 0.95 0.68 0.54 0.42 0.39 0.38
unmeasured
Non-household demand
CMIZd) 2.57 3.99 4.08 4.25 4.48 4.74
Leakage (MI/d) 1.66 1.61 1.61 1.61 1.61 1.61
Distribution input (Ml/d) 9.06 10.97 11.18 1.43 .78 1214

Baseline supply demand balance
Figure 6.9.2: Thetford baseline supply demand balance to 2045 for dry year annual average (DYAA) conditions
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Table 6.9.5: Thetford baseline supply-demand balance to 2045 for dry year annual average (DYAA) conditions
(with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)
Total DYAA Water available
for Use: Area sources* 12.32 10.35 10.35 10.35 10.35 10.35
(MI/d)
Net transfers into Area
MI/d) -1.28 0.25 0.25 0.25 0.25 0.25
Total DYAA Water
available for Use: 11.04 10.60 10.60 10.60 10.60 10.60
including transfers*
(Ml/d)
Total DYAA Distribution
Input (MI/d) 10.59 10.97 11.18 1.43 1.78 1214
Total DYAA Target
Headroom (MI/d) 0.46 0.54 0.68 0.86 0.88 0.79
DYAA supply-demand . . ) ) )
balance (MI/d) 0.00 0.90 1.26 1.69 2.06 2.33

75 * bulk imports, exports and inter-zone transfers
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Selected demand management strategy

We plan to use a combined strategy of the
introduction of smart metering, water efficiency
measures and leakage reduction to reduce demand.

+ We plan to reduce leakage by 25% from 1.66 Ml/d in
2017/18 to 1.25 MI/d in 2045.

Table 6.9.6: Water savings resulting from selected demand management strategy

2024-25(end 2029-30 (end 2034-35(end 2039-40(end 2044-45 (end

of AMP7) of AMP8) of AMP9) of AMP10) of AMP11)
mlt/f;;efﬁdency initiatives 0.06 0.1 0.16 0.22 0.27
ggfr:;gﬁzjl?gf_(dema“d 0.00 014 015 015 016
'('ég';igsiiie:;stzm 1D 0.00 0.14 0.15 0.16 0.16
h:':‘vkvi?f)r(ea:ﬁ)im (our 0.08 0.08 0.14 0.2 0.20
Total saving (MI/d) 0.14 0.47 0.60 0.73 0.79

Figure 6.9.3: Thetford DYAA DI with and without selected demand management strategy
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Per capita consumption (PCC) values in 2017/18 (base
year) are: Measured PCC 135.6 I/h/d; Unmeasured
PCC136.11/h/d, with a weighted average value of 135.7
I/h/d. This is forecast;[ to fall to 120.4 I/h/d in the Final
plan forecast, as demand management option savings
are realised and customers switch from unmeasured
to measured status.
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Table 6.9.7: Changes in Per Capita Consumption (PCC) resulting from selected demand management strategy

2024-25
(end of
AMP7)

2029-30
(end of
AMPS8)

2034-35
(end of
AMP9)

2039-40
(end of
AMP10)

2044-45
(end of
AMP1)

Base-year
(2017-18)

PCC (I/h/d)

Baseline demand forecast

(DYAA) 135.70

133.80 132.70 131.80 131.20 130.80

Final demand forecast
(DYAA) (includes selected
demand management
strategy)

135.70 132.20 126.10 123.90 121.80 120.40

Final demand forecast
(DYAA) % change from
baseline forecast

0.00% 1.19% 4.97% 5.99% 7.16% 7.95%




For the Final Plan scenario WITH demand Non-household demand is expected to increase from
management options. 2.57 Ml/d to 4.74 MI/d over the WRMP period.
Household demand is forecast to increase over the Distribution Input is predicted to increase from 9.06
WRMP period from 4.57 Ml/d to 5.08 MI/d. MI/d to 11.34 MI/d, once the influence of demand

management option savings has been included.
Leakage is forecast to decrease from the baseline
value of 1.66 MI/d to 1.25 MI/d at the end of the
WRMP plan period, with demand management option
savings.

Table 6.9.8: Thetford Final Plan demand forecast (with preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

3;;?;?19:; (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Household demand (MI/c)- | 5 ¢ 435 4.43 457 4.66 471
measured
nCIEEE CEETE )= | g e 0.68 0.53 0.41 0.37 0.37
unmeasured
Non-household demand
CMIZd) 2.57 3.99 4.08 4.25 4.48 4.74
Leakage (MI/d) 1.66 1.53 1.39 1.33 1.26 1.25
Distribution input (Ml/d) 9.06 10.83 10.71 10.84 11.04 11.34

Selected supply-side options

For details on the feasible options list for Thetford
WRZ please refer to the Supply-side option
development technical document.

Table 6.9.9: Thetford preferred supply side options

Opt Ref Option Name

THT1a Ixworth WRZ to Thetford WRZ Transfer via existing infrastructure

Final supply demand balance

Figure 6.9.4: Thetford final supply-demand balance to 2045 for dry year annual average (DYAA) conditions
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Table 6.9.10: Thetford final supply demand balance to 2045 for dry year annual average (DYAA) conditions

2020-21 yioyZ oy 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total DYAA Water available
for Use: Area sources* 12.32 10.35 10.35 10.35 10.35 10.35
(MI/d)
Net transfers into Area
MIZd) -1.31 1.02 1.04 1.34 1.57 1.78
Total DYAA Water
available for Use: 11.02 1.37 11.39 11.70 11.92 12.13
including transfers*
(Ml/d)
Total DYAA Distribution
Input (MI/d) 10.56 10.83 10.71 10.84 11.04 11.34
Total DYAA Target
Headroom (MI/d) 0.46 0.54 0.68 0.86 0.88 0.79
DYAA supply-demand
balance (MI/d) 0.00 0.00 0.00 0.00 0.00 0.00

* bulk imports, exports and inter-zone transfers
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7. Area 7: @

Hartlepool

7.1 Overview ,‘

Figure 7.1.1: Problem
characterisation Area7

7.2 Strategic risks and issues

Problem Characterisation Results

+ Area7 is assessed as having low levels of
concern

+ There are low strategic needs and the level of
complexity is low

This area remains in surplus with little change to the
supply-demand balance.
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Supply Forecast

Table 7.2.1: Hartlepool Supply-Demand characteristics
2020-21 y{oyZ Byl 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP1)

Baseline DO (MI/d) 36.84 36.84 36.84 36.84 36.84 36.84
S EIEL Ty UEs 0.00 0.00 0.00 0.00 0.00 0.00
(MI/d)
Climate change impacts
MIZd) 0.00 0.00 0.00 0.00 0.00 0.00
Severe drought impacts
MIZd) 0.00 0.00 0.00 0.00 0.00 0.00
Final DO (Ml/d) 36.84 36.84 36.84 36.84 36.84 36.84
Outage Allowancet 0.00 0.00 0.00 0.00 0.00 0.00
Transfers In (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Transfers Out (MI/d)* 0.00 0.00 0.00 0.00 0.00 0.00
Total Water Available for
Use (MI/d) 36.84 36.84 36.84 36.84 36.84 36.84

* pulk imports, exports and inter-zone transfers identified for the baseline scenario
t represented as a positive integer but taken off DO in the WAFU calculation

The zone is not forecast to experience any changes Baseline Demand Forecast
to baseline DO or transfers over the planning period.
This zone does not see additional severe drought
impact on DO and is therefore not considered
vulnerable to a1in 200-year event.

Over the WRMP period, household properties are
forecast to increase from approximately 41,000 to
49,000, and the population is forecast to increase
from approximately 89,000 to 90,000'.

Table 7.2.2: Hartlepool Population and property forecast per AMP

2024-25 2029-30 2034-35 2039-40 2044-45

3;:;!?;; (end of (end of (end of (end of (end of

AMP7) AMPS8) AMP9) AMP10) AMP1)

Total Household Population 89,270 88,040 88,680 89,300 89,670 90,050
Total Household Properties 41,310 44,520 46,230 47,530 48,500 49,000

Property growth rates vary between 2,700 per AMP
in the short-term to 463 per AMP in the long-term.
The short-to-medium term projections are aligned
with Local Authority data; the medium to long term
projections with ONS based data.

" Based upon Local Authority planning information

180



Table 7.2.3: Hartlepool rates of population and property growth per AMP

AMP7 AMPS8 AMP9 AMP10 AMP11
Addltlopal Household 1170 630 620 390 370
population per AMP
Aellidtonsl sk 2,720 1,700 1,300 980 463
properties per AMP

For the baseline scenario WITHOUT demand
management options.

Household demand is forecast to decrease over the
WRMP period from 11.57 MI/d to 11.25 MI/d.

Leakage is forecast to decrease from the baseline
value of 4.32 MI/d to 4.16 MI/d at the end of the
WRMP plan period, with demand management option
savings.

Non-household demand will remain at 8.65 MI/d over
the WRMP period.

Distribution Input is predicted to decrease slightly
from 25.78 MI/d to 25.30 MI/d, once the influence
of demand management option savings has been
included.

Table 7.2.4: Hartlepool baseline demand forecast (without preferred demand management option)

2024-25 2029-30 2034-35 2039-40 2044-45

B(;S(ﬁ?_lﬁ?)r (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP11)

Household demand (MI/d)- |/ 44 513 535 5.51 5.61 565
measured
b eussielEl el halieh- 7.44 6.08 5.89 5.75 5.64 5.59
unmeasured
Non-household demand
(MI/d) 8.65 8.65 8.65 8.65 8.65 8.65
Leakage (MI/d) 4.32 419 419 418 417 416
Distribution input (Ml/d) 25.78 25.30 25.32 25.33 25.32 25.30
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Baseline supply demand balance

Figure 7.2.3: Hartlepool baseline supply demand balance to 2045 for dry year annual average (DYAA)

conditions
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Table 7.2.5: Hartlepool baseline supply-demand balance to 2045 for dry year annual average (DYAA)
conditions (with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total DYAA Water available
for Use: Area sources* 36.84 36.84 36.84 36.84 36.84 36.84
Ml/d)

Net transfers into Area
(Ml/d)

Total DYAA Water
available for Use:

including transfers*
(MI/d)

Total DYAA Distribution
Input (MI/d)

Total DYAA Target
Headroom (Ml/d)

DYAA supply-demand
balance (MI/d)

0.00 0.00 0.00 0.00 0.00 0.00

36.84 36.84 36.84 36.84 36.84 36.84

25.30 25.30 25.32 25.33 25.32 25.30

113 119 1.26 1.36 1.45 1.57

10.41 10.34 10.26 10.15 10.08 9.97

* bulk imports, exports and inter-zone transfers
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Selected demand management strategy
Table 7.2.6: Hartlepool Water savings resulting from selected demand management strategy

2024-25(end 2029-30 (end 2034-35(end 2039-40(end 2044-45 (end

of AMP8) of AMP9) of AMP10) of AMP11)

of AMP7)

ijltlzr)efﬁdency initiatives 0.00 0.00 0.00 0.00 0.00
g;‘j:;gfﬁj{;g? (CEEN: 0.00 0.00 0.09 0.09 0.09
'S'ae‘fl'%gs ;ﬁﬂ‘/‘;;b" (CSPL 0.00 0.00 0.00 0.00 0.00
k':"t"vkvz?f)'&j:‘/‘;t)i°“ (our 0.00 0.00 0.00 0.00 0.00
Total saving (MI/d) 0.00 0.00 0.00 0.00 0.00

Figure 7.24: Hartlepool DYAA DI with and without selected demand management strategy

Per capita consumption (PCC) values in 2017/2018
(base year) are: Measured PCC 131 I/h/d; Unmeasured
PCC 128.6 I/h/d, with a weighted average value of
129.6 I/h/d. This is expected to fall to 123.9 I/h/d in the
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final plan forecast, as demand management option
savings are realised, and customers switch from
unmeasured to measured status.

Table 7.2.7: Changes in Hartlepool Per Capita Consumption (PCC) resulting from selected demand

management strategy

PCC (I/h/d)

Base-year

(2017-18)

2024-25
(end of
AMP7)

2029-30
(end of
AMPS8)

2034-35
(end of
AMP9)

2039-40
(end of
AMP10)

2044-45
(end of
AMP11)

Baseline demand forecast
(DYAA)

129.60

127.40

126.70

126.10

125.50

124.90

Final demand forecast
(DYAA) (includes selected
demand management
strategy)

129.60

127.40

125.70

125.10

124.60

123.90

Final demand forecast
(DYAA) % change from
baseline forecast

0.00%

0.00%

0.79%

0.79%

0.72%

0.80%
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Non-household demand will remain at 8.65 Ml/d over
the WRMP period.

For the Final Plan scenario WITH demand
management options.

Household demand is forecast to increase over the
WRMP period from 11.57 Ml/d to 11.16 MIl/d.

Distribution Input is predicted to decrease slightly
from 25.78 MI/d to 25.21 MI/d, once the influence
of demand management option savings has been
Leakage is forecast to decrease from the baseline included.
value of 4.32 MI/d to 4.16 MI/d at the end of the

WRMP plan period, with demand management option

savings.

Table 7.2.8: Hartlepool final plan demand forecast (with preferred demand management option)

Base-year ployZ: Byl ployieBx{e] 2034-35 2039-40 2044-45
(2017¥18) (end of (end of (end of (end of (end of
AMP7) AMPS8) AMP9) AMP10) AMP1)
Household demand (MI/d)- 413 513 5.26 5.42 5.52 5.56
measured
b CUESIEIE CEIRe e~ 7.44 6.08 5.89 5.75 5.64 5.59
unmeasured
Non-household demand
(MI/d) 8.65 8.65 8.65 8.65 8.65 8.65
Leakage (MI/d) 4.32 419 419 418 417 416
Distribution input (MI/d) 25.78 25.30 25.31 25.24 25.23 25.21

Final supply demand balance

Figure 7.2.5: Hartlepool WRZ final supply-demand balance to 2045 for dry year annual average (DYAA)

conditions
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Table 7.2.9: Hartlepool final supply-demand balance to 2045 for dry year annual average (DYAA) conditions
(with deficits highlighted in red)

2020-21 2024-25 2029-30 2034-35 2039-40 2044-45

(start of (end of (end of (end of (end of (end of
AMP7) AMP7) AMPS8) AMP9) AMP10) AMP11)

Total DYAA Water available

for Use: Area sources* 36.84 36.84 36.84 36.84 36.84 36.84
(Ml/d)

Net transfers into Area

MI/d) 0.00 0.00 0.00 0.00 0.00 0.00

Total DYAA Water
available for Use:

. . 36.84 36.84 36.84 36.84 36.84 36.84
including transfers*

Ml/d)

Total DYAA Distribution

Input (MI/d) 25.30 25.30 25.31 25.24 25.23 25.21
Total DYAA Target

Headroom (MI/d) 113 1.19 118 1.36 1.45 1.57

r s S el e s 10.41 10.34 10.35 10.23 10.16 10.06

balance (Ml/d)

* bulk imports, exports and inter-zone transfers
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Cover photo shows Rutland Water

Rutland Water is a reservoir in Rutland, England, east of the
county town, Oakham. It is filled by pumping from the River Nene
and River Welland and provides water to the East Midlands.

It is one of the largest artificial lakes in Europe.

Anglian Water Services Limited
Lancaster House

Lancaster Way

Ermine Business Park
Huntingdon

Cambridgeshire

PE29 6XU

www.anglianwater.co.uk



