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Summary graphs of water resources planning tables data

Northumbrian Water
Kielder
Forinfo Forinfo For info
DERIVATION  DESCRIPTION 2017-18 201819 2019-20 202021 202122 202223 2023-24 202425 202526 2026-27 202728 2028-29 202930 203031 2032.33
138L Total water available for use 74785 76003 75098 757.93 75587 75382 75176 74971 74765 74560 74528 74497 74465 74433 74401 743.36
13FP Total water available for use 747.85 76003 75098 757.93 75587 75382 75176 74971 74765 74560 74528 74497 74465 74433 74401 743.36
DEMAND 0.00
26BL Unmeasured household consumption 26803 26252 25772 25185 24581 24029 23480 22937 22392 21836 21270  207.03 20133 19570  190.86 182.27
26FP Unmeasured household consumption 26803 26252 25772 25185 24541 23817 230.99 22389 21682 21009 20371  197.37 19103  184.80  179.37 169.65
25BL Measured household consumption 9181 9669 10114 10639 11205 11668 12152 12632 131.00 13593  140.66 14536 15000 15478  159.11 166.77
5FP Measured household consumption 9181 9669 10114 10639 11240 117.30 12240 127.41 13238  137.03 14120 14531 14943 15347  157.15 163.50
23BL+24BL Non-household consumption 14536 144.67 14459 14445 14430 14422 14416 14406 14413 14405 14398 14390 14393 14398  144.06 144.12
23FP+24FP Non-household consumption 14536 144.67 14459 14445 14430 14422 14416 14406 14413 14405 14398 14390 14393 14398  144.05 144.12
0BL Total leakage 133.54 13652 13652 13652 13652 13652 13652 13652 13652 13652 13652 13652 13652 13652  136.52 136.52
P Total leakage 133.54 13652 13652 13658 13249 12830 12430 12020 11608 11376 11144 10912 10680 10447  102.38 98.21
BL(23BL:26BL)-40 Other components of demand 2410 2440 2415 2447 2425 2424 2423 2422 2421 2422 2423 2424 2426 2428 2427 2426
FP-(23FP:26FP}-4C Other components of demand 2410 2440 2415 2447 2425 2424 2423 2422 2421 2422 2423 2424 2426 2428 2427 2426
Total demand + taraet headroom (baseline 66283 66480 709.38 709.21 709.94 71008 70998 71074 71223 71203  709.85 70737 70582 70422  703.10 70062
Total demand + taraet headroom (final plar 662.83 66480 709.38 709.27 70585 70045 69481 69003 68597 68209 67632 67025 66512  659.95 65551 646.41
SUPPLY-DEMAND BALANCE
16BL Target headroom 000 000 4525 4583 47.01 4814 4874 5025 5235 5294 5176  50.31 4969 4896  48.28 46.68
16FP Target headroom 000 000 4525 4583 47.01 4814 4874 5025 5235 5294 5176  50.31 4969 4896  48.28 46.68
178L Available headroom 8502 9523 9585 9455 9294 9187 90.52 8921 8777 8651 8719  87.91 8852  89.07 8919 89.42
17FP Available headroom 8502 9523 9585 9449 9702 10150 10570 109.92 11403 11644 12073 12503 12922 13334 13678 14363
Baseline Supply-Demand Balance:
N = o "y 5
T 0% % % %1 %y %o§ o1 &z ¥ o3 3z 31 3z 3 32
s 8§ & § & & 5 § ¢ 8 2 8 8 8 g 5
8 8 & 8 & 8 8 8 8 | | | | ] ] | ]
SDB (Mi/d) 4374 4179 3897 3542 3357 3543 37.60 3883 4012 4091 4092 4274 4402 4367 4350  44.1 43.98
Baseline Water Supply-Demand Balance and Components of Demand
800
3
=
household household
s Total leakage s Other components of demand —— Total water available for use
—— Total demand + target headroom (baseline)
Final Planning Supply-Demand Balance:
= 3 = N 9 5
5 % 8 3§ % % § % 8 %3 3z %o & 3 % % ;§ %
§ 5 § & § & & ¥ § 8 8 2 8 8 8 g 5
8 & 8 8 8 8 8 ] 8 8 ] | 8 | | | ] |
SDB (Mi/d) 5336 5696 5067 6168 6351 6896 7472 7953 8438 8850 9183 9695 10153 10449  107.40 110 113.08
Final Planning Water Supply-Demand Balance and Components of Demand
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Table 1: Baseline licences

Deployable output

Annual licensed

ivati i . nstraints on deployable output Additional notes (if desired
Row ref Derivation Licence number Source name Source type (MI/d) quantity (Mi/d) Constraints on deployable outpu itional notes (if desired)
All individual licences:
0.1BL Sum (0.1BL+...) - - - 792.32 3203.05 -
- Input 1/22/3/12 Source Kielder 1 GW 4.56 6.82
Input 1/22/317 Source Kielder 2 GW 0.00 1.14
Input 1/22/5/13 Source Kielder 3 SW:Reservoir 15.60 30.00
Input 1/22/03/008 Source Kielder 4 SW:River 42.50 55.00
Input 1/23/01/001 Source Kielder 5 SW:Reservoir 92.93 181.82
Input 1/23/1/002 Source Kielder 6 SW:River 150.00 136.38
Input 1/23/01/159 Source Kielder 7 SW:River 0.00 54.55
Input 1/23/2/207 Source Kielder 8 GW 0.06 0.06
Input 1/23/01/004 Source Kielder 10 GW 0.04 0.04
Input 1/23/02/005 Source Kielder 11 GW 0.03 0.03
Input 1/23/4/073 Source Kielder 13 SW:Reservoir 130.00 137.00
Input 1/24/1/34 Source Kielder 14 SW:Reservoir 67.60 122.74
Input 1/24/5/34 Source Kielder 15 SW:River 42.00 45.46
Input 1/23/3/113 Source Kielder 16 SW:River 0.00 909.22
Input 1/23/04/075 Source Kielder 17 SW:River 0.00 909.22
Input 1/23/4/073 Source Kielder 18 SW:River 0.00 164.00
Input 1/25/1/1 Source Kielder 19 SW:Reservoir 97.00 145.47
Input 1/25/2/127 Source Kielder 20 GwW 0.00 9.10
Input 1/25/2/103 Source Kielder 21 SW:River 150.00 295.00
Input
. —n . DYAA deployable Annual licensed
Grouped licences Derivation Licence number Source name Source type output (Ml/d) quantity (MI/d)
0.2BL Sum (0.2BL+...) - Total - 44.00 - -
- - Group #: [Enter name of group] - 44.00 - -
- Input 1/25/5/4 Source Kielder 22 GW 0.00 11.82
- Input 1/25/5/2 Source Kielder 23 GW 0.00 13.18
Input 1/24/5/35 Source Kielder 24 GW 0.00 5.46
Input 1/25/5/7 Source Kielder 25 GW 0.00 6.18
Input 1/25/5/6 Source Kielder 26 GW 0.00 4.55
- Input 1/25/5/3 Source Kielder 27 GW 0.00 6.82
- Input 1/25/5/8 Source Kielder 28 GW 0.00 10.64
- Input 1/24/5/1 Source Kielder 29 GW 44.00 5.27
. i e . DYAA deployable Annual licensed . .
Unused licences: Derivation Licence number Source name Source type output (Ml/d) quantity (M/d) Reason licence is unused
0.3BL Sum (0.3BL+...) - - - 0.00 0.00 -
Input
- Input
New licences (within current L . DYAA deployable Annual licensed .
AMP): Derivation Licence number Source name Source type output (MI/d) quantity (MI/d) Status of licence
0.4BL Sum (0.4BL+...) - - - 0.00 0.00 -
Input
- Input
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Table 2: Baseline supply
Row ref Component Derivation Unit ";:'::' 2016117 Soe | Sl | Sonls | eoo2r | 22122 | 20223 | 20232¢ | 20225 | 20526 | 202627 | 202728 | 202829 | 202930 | 203031 | 203132 | 203233 | 20333 | 203435 | 203536 | 203637 | 203738 | 203839 | 203940 | 204041 | 204142 | 200243 | 204344 | 204445 | 204546 204647 204748 204849 2049-50 2050-51 2051-52 2052-53 2053-54 2054-55 2055-56 2056-57 2057-58 2058-59 2059-60
1BL | Rawwater abstracted iout Wi 2 G042 68186 681,14 G075 67980 67914 67844 w7787 67713 67616 67517 67420 67346 67308 67262 7228 67234 67255 67286 w7310 733 67420 67518 67605 770z 67803 7898 68008 68126 Ge096 w223 68268 6512 ) 66,17 68077 0123 69250 087 69507 9627 o758 0689
28 [rotsiawwaterimporied  [sumz1BLez2BLe238L) | Mg 2 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
e we | e o o o o0 o0 o0 oo o o o0 oo o0 o o0 o o0 oo o0 o o oo o0 oo o0 o o0 oo o0 o0 o0 o0 o0 o0 o0 o0 o0 o0 o0 o0 o0 o0 o0
38L | Totalpotable water mported | sum(31BL-328L3368L.) |  Mid 2 001 001 001 001 001 001 001 001 001 001 001 001 001 001 001 001 001 001 001 001 o001 001 001 001 001 001 001 001 001 001 001 001 001 001 001 001 001 001 001 001 001 001 001
P o we | oo oon oo oo oor oo oo oon oor oo oor oo oor oo oor oo oor oo oor oo oor oo oor oo oor oo oor oo oor oo oor oo oor oo oor oo oor oo oor oo oor oo oor
§ 5BL | Total raw water expored (raw o] sum(1BL+5.28L+.) Mg 2 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
8 | 55 [Nonpotbio vatersuopiea o [inpu Mg 2 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 00 000 000 000 00 000 00 000 000 000 000 000 000 000 00
528L+ |Raw water port o:None. | nput Wi 2 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
6L | Totalpotable water exporied [sume.18Le62BL638L) | MId 2 067 070 070 070 070 o010 070 o010 070 o070 070 o010 070 o010 070 o070 070 o010 070 o010 070 o070 070 o010 070 o070 070 o070 070 o070 070 o070 070 o070 [ o070 [ o010 070 om0 070 o070 070 o070
618L+ | potabe water export to:None [ It Mg 2 087 070 070 070 o7 070 070 070 o7 070 o7 070 o7 070 o7 070 o7 070 o070 070 om0 070 o7 070 o070 070 o7 070 om0 om0 om0 om0 om0 om0 om0 om0 om0 om0 om0 om0 om0 om0 on
L Um0 1B028L03BL048 [ g 2 6.0 3500 53600 5.0 3600 5.0 3600 6.0 600 5.0 3600 3500 3600 6.0 3600 5.0 3600 5.0 3600 5.0 ) 5.0 3600 6.0 3600 5.0 3600 5.0 3600 5.0 3600 5.0 3600 6.0 3600 6.0 3600 6.0 3600 6.0 3600 5.0 3600
a8l o ) Wi 2 000 000 000 201 02 03 ) 1005 1207 1408 1435 1463 1490 1518 154 1573 1601 1628 1650 1684 71 1739 1760 794 1822 1849 1877 1004 1022 1960 1087 2015 2042 2070 209 2125 215 2180 2208 2% 203 201 2318 234
18l eda Wi 2 00 000 02 03 804 1005 207 1408 43 463 <1490 518 154 573 <1601 628 1656 1684 ) 730 176 794 822 1849 877 1904 ) 1960 1087 2015 042 2070 09 2125 21: 2180 208 2% 2 20 28 2148
8 o O T - T BT S S S S S S S S S Y 0
2 | ezei [rouitorvezone nput (zro ornegative rumben| M 2 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 00 000 000 000 00 000 00 000 000 000 00 000 00 000 00
3
B [ e [romtomer cranges to Do (s Pk (edictons mistbe i 2 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 00 000 00 000 00 000 00 000 000 000 00 000 00 000 00
H 2
&
o8l o Wi 2 1758 7 77 782 1786 1790 1795 17.99 1904 1808 1811 1815 1920 1820 1920 1834 1840 1840 1953 1850 1865, ) 1850 ) 1995 1903 19.10 1918 1926 1931 1939 1948 1956 1965 1974 1983 1991 1999 2008 2010 2024 2032 2040
1081 |outage alovance rput i 2 6990 5760 5760 5760 5760 5760 5760 5760 5760 5760 5760 5760 5760 5760 5760 5760 5760 5760 5760 5760 5760 5760 5760 5760 5760 5760 5760 5760 5760 5750 5750 s7.60 5760 s7.60 570 5760 5760 5760 5760 5760 5760 s7.60 5760 s7.60
Company: Northumbrian Waler




Table

: Baseline demand

Row Component Derivation unit | Oecimallongny | Do | D | Dol | 22021 | aot22 | 202228 | 202324 | 202625 | 202525 | 202627 | 202728 | 202829 | 202930 | 203031 | 203132 | 203293 | 203334 | 203435 | 203536 | 20397 | 203738 | 203839 | 203940 | 204041 | 204142 | 204243 | 20344 | 204445 | 204545 | 204647 | 20e74s | 20840 | 20450 | 205051 | 205152 | 205053 | 205354 | 20sess | 20ssse | 20ses7 | cosrss | cosese | 205060
1980 | Wator delvrod moasred nonHousehold ot wa | 2 0z 14063 1os o | e | wem | vem e | reis | ez | wie | wie | s | wie | ww | w@e | ies T2 | 2o e | e | mn T T | s | e | s | s | o e e et a0 a0 T Tes00 a2 Tasa0 Tasas Tes60 a7 a0 Ta005 a0 20
2081 | Wator dolvered umaasurod o housetold ot wa | 2 st 506 I 2 s an a2 o so ) 36 se ) s s0s 292 210 2o7 250 245 23 227 27 208 19 o T80 i 1oz 152 T T2 126 115 108 o7 oa7 o7 ) ) 050 osn o3 0z
2161 | Wator dolverod maasurd housatots ot wa | 2 w572 a0 | 10es | 1ese | me | 1wz | s | s | o et | e | e | tete | teent s | men s | wwato | ez | wies | twess | zine | zene | o | aws | awms | zzes s |z 2500 23034 29z 2215 22502 2701 25078 25304 25040 25935 20210 470 217 20955 2200
P I e —r— ot wa | 2 20000 e | oo | sme | sews | wowr | zsess | swer | s;re | zwens | zioss | zass | zeas | owess | s | zmst wes | was | wa | vwer | ez | wesz | iz | e | wem | o | e | e | twrs 1aa37 Tac08 ) T et 14056 12917 T 13633 a7 T3 iz w020 2092 2761
i ey rmr— g w o e e T e e T o e e o e o [ e e e e e T e e e e o o e e | e - s P e prs g e s - P ™ - - o
LI [ e — 2163680 wa | 2 orat w660 touie | s | mzos | wess | taise | sz | wies | wwss | e | s | oo | tsars | reenn e | s | mos | wass | wene | tesss | tesoz | wamr | s | oz | ase | wes | 2wz | zvos 2203 2158 2035 2115 2991 2208 2544 210 21081 2307 2040 2150 197 25906 2028
2681 |Unmoasured HousahonConsunpton aasLareL wa | 2 26000 s | am | e | asen | som | w0 | amw | amas | 2wss | 2w | zores | ziss | tesmo | rose | teess | ez | were | wmem ots | tess | veves | tese | tsser | ot was | s | tess | s 136,18 Tas55 2201 Tt 13000 12863 D) 12590 12456 12308 218 12010 ez 7 o
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Table 4: Baseline supply demand balance
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Table 6: Preferred list of water manaaement options
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7: Final planning water supply

Resource Zone Name:
Resource Zone Number:
Plannina Scenario Name:
Chosen Level of Service:

Kielder
2

Dry Year Annual Average
Planned
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g water demand

Company:
Resource Zone Nam
Resource Zone Number:

Planning Scenario Name:

Chosen Level of Service:

Northumbrian Water
Kielder

Dry Year Annual Average
Planned
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Final planning water supply
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Table 10: Drought plan links and Deployable Output Overview

10.1 Planning scenarios

10.2 Water resources management plan

10.3 Drought plan

10.4 Demand

WRMP

B . . WRMP WRMP Drought Plan Drought Plan ) )
Droth_t Plan |n.wh|_ch scenario is used po °f_ Sourt.:es Additional Yield from Drought Supply Measures Impact on DO of drought plan Demand WRMP DO . Additional Yield from Further Supply Measures (eg [ Impact on DO of Further Demand Restrictions (eg Unrestricted Restricted
Scenarios Drought (highlights overlaps) (not including d ht it d Restricti TUB Levels of Service d ht it d TUB Demand Demand
Description Drought Severity d ht ) (eg drought permits or orders) estrictions (eg s) rought permits or orders) s)
rought measures
Drought L Marginal . Marginal L Marginal o Marginal
WRMP Plan DO (Mi/d) Description Benefit (Mi/d) DO (Mi/d) Description Benefit (Mi/d) DO (MI/d) DO (MI/d) Description Benefit (Miid) DO (MI/d) Description Benefit (Mi/d) DO (Mi/d) Mi/d Mi/d
= -
- 1958/59 0-65% chance in Y n 836.0 None 0.0 836.0 Level 1 29.3 836.0 836.0 N/A N/A N/A N/A N/A N/A 664.8 641.5
Historic Droughts any given year
Additional Drought 200 gfv‘:‘t‘::fli:: % n 835.0 None 0.0 835.0 Level 1 29.2 835.0 835.0 N/A N/A N/A N/A N/A N/A 664.8 641.5
Scenarios
10.5 Summary report

'WRMP DO Overview

DO Approach - Aquator modelling was used for all surface water DO calculations. The English & Welsh method was used for the historic drought, and the Scottish
method for the 1 in 200 year severe drought scenario. This is outlined in section 3.1.3 of the WRMP.

LoS - the planned levels of service for our customers are 1 in 20 years for appeal for restrainst, 1 in 150 years for tempary use bans, and 1 in 200 years for
restriction of use and 1 in 250 years for pressure reduction.

Constraint on DO - our deployable output is licence-constrained.

Critical Year - our worst historical drought year in the Kielder WRZ is 1958/59.

Data length & quality - we have 86-year naturalised river flow series covering 1926-2012.

Approach to drought severity - estimation of drought severity was carried out using analysis of rainfall data and Tabony tables, outlined in section 3.1.4 of the
WRMP.

Additional Drought Scenarios

Drought scenarios chosen and justification - a severe (1 in 200 year) drought scenario was analysed for our surface water sources using the Aquator Scottish
method and annual failure analysis, outlined in section 3.1.3 of the WRMP.

Impact on Supply Demand

We have not included any demand or supply side drought measures in WRMP deployable output assessments.

Demands

We have used the Dry Year Distribution Input figures for base year 2017/18 as the Unrestricted Demand. Restricted Demand is the Unrestricted Demand minus
the 3.5% demand reduction from Level 1 restrictions.

Drought Plan Overview

The supply and demand side measures included within our Drought Plan are listed below, alongside their associated

daily benefit as a reduction in demand.

Drought Supply Measures and Demand Restrictions Further Details

Demand — Appeals for restraint — 7% demand reduction. May to October.




REF: WRMP19 Table instructions REVISED May 2017v16
2.3 Making changes to the WRP tables
Please see below slight changes to the WRP tables

Structure: no changes

Content: see below

Table Row ref Component Derivaion Unit DP What has been amended Reasoning
2 7BL Deployable Output (baseline profile withdsum(0.1B+0.2BL+0.3B8L+0.4BL) MI/d 2 Formula has been removed, this row is DO is calculated for consistancy on Supply calculations, DO is not sum of
Input from Supply data licences
Void SPL removed row 38 from
calculation, NWL/ESW following
UKWIR/NRA WR1 demand forecasting
gsth;di?\g%’e\éoilg \l/JVS:tgeE: mhl;ﬁ:a:jmc;g?z Consistency between WRP and water balance assumptions/calculations
P 19FP+20FP+21FP+22FP+32FP+33FP+ . . Following UKWIR/NRA WR1 demand forecasting methodology.
9 11FP Distribution Input Mi/d 2 not double count this volume of water
€A Void SPL has been removed from the REI G2 U R 1 s
’ Void SPL ranges from 0.01% to 0.3% of DI
total DI calculation.
Unbilled contains both void usage as
well as SPL, this row is already included
in the DI calculation.
4 11BL Distribution input 19BL+20BL+21BL+22BL+32BL+33BL+3 Mi/d 2 As above As above
T UITTTuTta armreTiacu 1o T ucuITrar plabc
rather than 0 as per table requirement
New
8 30FP Unmeasured Household - PCC (26FP*1,000,000)/(52FP*1,000) I/h/d 1 '=ROUND((H10*1000000)/(H55*1000),1 For consistency between BL/FB as well as complying with table requirements
)
Old
I—DALINN//IAN*ANANNNNNI/LICC*XANNNN A4
8 29FP Measured Household - PCC (25FP*1,000,000)/(51FP*1,000) I/h/d 1 As above For consistency between BL/FB as well as complying with table requirements
. The row reference is a duplicate of 8.2 ie there are two 8.2's so one has been
2 8.21BL+ Total for the zone Input (zero or negative number) Mi/d 2 Row reference AeeTa e B2 o CER £ A ek e 6 s s,
FP should be different than = BP
Input from Final Supply demand (DI for . . _ _
7 1FP Raw Water Abstracted 1BL MI/d 2 | BL and FP are different) which means | " nal plan DI + raw water imports - raw water exports + process losses should
. Final Plan Raw water abstracted
BL and FP raw water abstracted will be
different figures
6 Cliznge VO'the deILvelged @ MI/d 2 The volume associated in the row if consumption rather than the previous water delivered, changes made due to the
unmeasured housenolas . version 15 including SPL to the water delivered figure
61.4 (input reductions as -ve)
itz valie delieizs i mrezs i The volume associated in the row if consumption rather than the previous water delivered, changes made due to the
6 households - Mi/d 2 . . ) .
) . version 15 including SPL to the water delivered figure
61.3 (input reductions as -ve)
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