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| evels of Service commitments

« To better protect the environment and to align
with other water co_mpanle_s, an_ update JFO the LoS commitments made by Cambridge Water in their WRMP19 compared
current LoS commitments is being considered as with other water companies.

part of the update to the drought triggers. Drought ~ Cambridge | Affinity Water Anglian Water  Southern Water
management Water
- Based on the Level of Service (LoS) i —

. . . ncrease n years - - In > years
commitments made in WRMP19, Cambridge communication
Water has a less frequent LoS commitment for S5 G {Frmyen Tt Tnae
|ncreased Communlcatlon, TUB and NEUB EDO 1in 100 years bDeeme:'una;Dtls_tptab!edbut;:?uld :}110 m1c:(e fzrgguent m{: rllqreﬁf[]%quent

. e used 1or short pernods or ime an 1in an in years

measures but a more frequent LoS commitment inlocaised areas as  esultof a years (fom 2025)
for EDOs compared to other water companies. fiequent han 11 200 years

Source: (South Staffs Water, 2018; Affinity Water, 2022; Anglian Water, 2022; Southern Water, 2019)
TUB: Temporary Use Ban, NEUB: Non-Essential Use Ban, EDO: Emergency Drought Order.

Increased communication 1in 10 years 1in5 years
TUB 1in 20 years 1in 10 years
NEUB 1in 50 years
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Watercourse

Groundwater trigger
- jele]

GREY CHALK SUBGROUP - WEST WALTON FORMATION, GREAT OOLITE GROUP -

625k Bedrock Geology

@ Flow trigger locations

groundwater abstractions

: Groundwater catchment

CHALK AMPTHILL CLAY FORMATION SANDSTONE, LIMESTONE
gggﬁg?ﬁg&%léﬁ’gi}?—l\ll:?gm WHITE CHALK SUBGROUP - ?gEMKAI%I\giRIDGE CLAY AND ARGILLACEOUS ROCKS
CHALK INFERIOR OOLITE GROUP -

- GRAVEL, SAND, SILT AND
CLAY

THAMES GROUP - CLAY, SILT,
SAND AND GRAVEL

THANET SAND FORMATION -
SAND, SILT AND CLAY

LAMBETH GROUP - CLAY,
SILT, SAND AND GRAVEL

GAULT FORMATION AND
UPPER GREENSAND
FORMATION
(UNDIFFERENTIATED) -
MUDSTONE, SANDSTONE
AND LIMESTONE

LOWER GREENSAND GROUP -
SANDSTONE AND MUDSTONE

(UNDIFFERENTIATED) - MU

KELLAWAYS FORMATION AND
OXFORD CLAY FORMATION
(UNDIFFERENTIATED) -
MUDSTONE, SILTSTONE AND
SANDSTONE

LIMESTONE, SANDSTONE,
SILTSTONE AND MUDSTONE

LIAS GROUP - MUDSTONE,
SILTSTONE, LIMESTONE AND
SANDSTONE
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The locations of the
groundwater trigger
boreholes and flow trigger
stations are shown
alongside the boundary of
the groundwater catchment
(TPD_A_H13 GW) used
for the climate triggers.
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Methodology and approach

A multi-trigger comparison has been conducted, including analysis of:

— Climate triggers: Rainfall and evapotranspiration series have been used to calculate two drought metrics (SPI
and SPEI) for four catchments and six accumulation periods (3, 6, 12, 24, 36 and 48 months).

— Groundwater triggers: Historical groundwater level data at five observation boreholes have been used to
derive groundwater level triggers.

« Aset of triggers has been derived for each return period related to the proposed LoS commitments (1in 5, 1 in 20,
1in 40 and 1 in 200 years). Triggers have also been derived for the 1 in 10 and are analysed alongside the
proposed LoS to provide insights into the impacts of moving from a 1 in 20 to a 1 in 10-year LoS commitment. Note
that only one of these return periods will be used.

« The triggers have been checked against historic drought sequences, in terms of timing and severity of the droughts
alongside actions taken by other water companies to support the decision on which return period to adopt.

*  Forthe 1972-74, 1975-76, 2011-12, 2019-20 and 2022 droughts — these are all recognised to be short duration-
severe magnitude events. In these cases, the climate triggers that are most in line with the groundwater triggers are
those at longer accumulation periods (24-month and above). Therefore, for the purposes of this analysis, we
propose using the longer accumulation periods to determine the actions to be taken.
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1972-74 drought sequence

‘ ‘ 1960 1970 19804 1950s 20005 20110s 20205
Trigger Level
TinSyear  [1in10year |1in20year |HiRE0NErININOONSIN
: rRERE i o A Stk e e R el Aol PSRl Qs b o et el e (S
site Accumulation | Type |522 533325 Sl anARg s naas a3 IR KRR RARAR[RRARERRARERR RS
TPD_A_H13_GW 3 month 5P| | | [ |
TPD_A H13 GW 3 month SPEI I
TPD_A_H13_GW 6 month SPI B ||
TPD_A H13 GW 6 month SPEI . .
TPD_A_H13_GW 12 month SPI N
Climate TPD_A_H13_GW 12 month SPE| B N
TPD_A_H13_GW 24 month 5P
TPD_A_H13_GW 24 month SPEI I
TPD_A_H13_GW 36 month 5P
TPD_A_H13 GW 36 month SPE| a
TPD_A_H13_GW 48 month 5P
TPD A H13 GW 48 month SPEI
TL44-234 Barley Road N |
TLA4-238 Icknield Way
Groundwater |TLAS-017 Stapleford
TL35-005 Cherry Tree Stud
TL55-144 Lower Farm

« This period forms the first part of a larger drought sequence from 1972-77. The entire drought sequence consists of a
period of recovery in 1975 that is sandwiched between the two distinct drought periods (1972-74 and 1975-76). Taken as
an entire sequence, it is akin to a long-term drought of less severe magnitude.

« The groundwater triggers show the 1 in 5 is triggered in 1973-74 (at the one site where data is available). The climate
triggers shows the 1 in 10 is triggered in 1973-74 (for the 24-month and 36-month accumulation period).

« If using the proposed LoS, a TUB may potentially be implemented in 1973-74 (based on the climate triggers only).

However, if using the current LoS, only increased communication would be implemented.
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1975-76 drought sequence

‘ ‘ 19604 lil}s 19804 1990 20005 20104 20205
Trigger Level
tinSyear  |1in10year |1in20year | NREONESNNRSOONEI
. i vkttt Podbagtagianbe b bt sl e AR oo Al Pl e o e i et e Al
Site Accumulation hpe [Foaaaansnadeaangoamaaasansysasaeennsmmanaao oo o SSRGS gS8ds68S
TPD_A_H13_GW 3 month 5P| | | [ |
TPD_A H13 GW 3 month SPEI I
TPD_A_H13_GW 6 month SPI B | |
TPD_A H13 GW 6 month SPEI . .
TPD_A_H13 GW 12 month 5Pl N
Climate TPD_A_H13_GW 12 month SPE| B N
TPD_A_H13 GW 24 month )
TPD_A H13 GW 24 month SPEI I
TPD_A_H13_GW 36 month sPl
TPD_A_H13 GW 36 month SPE| a
TPD_A_H13_GW 48 month )
TPD A H13 GW 43 month SPEI
TL44-234 Barley Road N |
TLA4-238 Icknield Way
Groundwater |TLAS-017 Stapleford
TL35-005 Cherry Tree Stud
TL55-144 Lower Farm

« This period forms the second part of a larger drought sequence from 1972-1977. This part of the sequence from 1975-76
would be considered a short duration, severe magnitude event.

« The groundwater triggers show the 1 in 5 is triggered in 1976 (at the one site where data is available). The climate
triggers show that in 1976, the 1 in 5 is triggered for the 24-month accumulation period and 1 in 10 is triggered for the 48-
month accumulation period.

« If using the proposed LoS, a TUB may potentially be implemented in 1976 (based on the climate triggers only). However,

if using the current LoS, only increased communication would be implemented.
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1989-93 drought sequence

19604 19704 19804 19505 20005 20104 20205
Trigger Level
tinSyear  |1in10year |1in20year | NREONESNNRSOONEI
. i ket P agtagiab Al bl ol AR 2 Bl Al Pl e G o e i et e v
Site Accumulation hpe [waoqossanndeonnsosnnaesnnsssnaeesnogmsmanaa0 o0 s SSRGS gS8d58S
TPD_A_H13_GW 3 month 5P| | | [ |
TPD_A H13 GW 3 month SPEI I
TPD_A_H13_GW 6 month SPI B | |
TPD_A H13 GW 6 month SPEI . .
TPD_A_H13_GW 12 month SPl
Climate TPD_A_H13_GW 12 month SPE| B N
TPD_A_H13 GW 24 month )
TPD_A_H13_GW 24 month SPEI
TPD_A_H13_GW 36 month sPl
TPD_A_H13 GW 36 month SPE| a
TPD_A_H13_GW 48 month )
TPD A H13 GW 43 month SPEI
TL44-234 Barley Road N |
TLA4-238 Icknield Way
Groundwater |TLAS-017 Stapleford
TL35-005 Cherry Tree Stud
TL55-144 Lower Farm

« The groundwater triggers show the 1 in 10 is triggered in 1990, 1 in 20 is triggered in 1991 and the 1 in 40 is triggered in
1992. The climate triggers show that only the 1 in 10 is triggered across most accumulation periods.

« Based on the groundwater sites, if using the proposed LoS, a TUB would be implemented in 1990-92. However, if using
the current LoS, a TUB would be implemented in 1991-92. There is limited evidence from the climate triggers to support
this.

« The actions taken by Cambridge Water during this drought sequence included increased communication during 1989-90
and a hosepipe ban during 1991-92.
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1995-98 drought sequence

19604 19704 19804 1990 20005 20104 20205
Trigger Level
Tin5year  [1in10year |1in20year | HNREONEEN NNREOONES
: e Rl B E R NI E R B R e R R S R iR 2 AE|E 2 222 8 8B B2 2038 3R AR N AN
site Accumulation | Type |52 2533328y S NN S s RS nRaS R o oPQR SRR RARRR[RRRERRARERR RS
TPD_A_H13_GW 3 month 5P| | | [ |
TPD_A H13 GW 3 month SPEI I
TPD_A_H13_GW 6 month SPI B ||
TPD_A H13 GW 6 month SPEI . .
TPD_A_H13_GW 12 month 5P|
Climate TPD_A_H13_GW 12 month SPE| B N
TPD_A_H13_GW 24 month 5Pl
TPD_A_H13_GW 24 month SPE| I
TPD_A_H13_GW 36 month 5P|
TPD_A_H13_GW 36 month SPEI
TPD_A_H13_GW 48 month 5P|
TPD A H13 GW 43 month SPEI
TL44-234 Barley Road N |
TLA4-238 Icknield Way
Groundwater |TLAS-017 Stapleford
TL35-005 Cherry Tree Stud
TL55-144 Lower Farm

« The groundwater triggers show that in 1997, the 1 in 10 is triggered at all boreholes and the 1 in 40 is triggered at 2
boreholes. In 1998, the 1 in 20 is triggered at 4 boreholes. The climate triggers show a range of triggers for different
accumulation periods, with the majority at a 1 in 10 year or lower severity during this period.

« Under both the current and proposed LoS, a TUB would be implemented in 1997 and 1998 as the 1 in 10 and 1 in 20 are
both triggered across the majority of groundwater sites.

» The actions taken by Cambridge Water during this drought sequence included increased communication in 1996. A

hosepipe restriction was considered at the end of 1997 but not implemented.
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2003-07 drought sequence

19604 1970s 19804 1990 20005 20104 20205
Trigeer Level
1in5year  |Lin10year |2in20year  |HiREONEEN MIRBOONE
Wb 0D D WD WD DD B s s e P B s s s P RO QW mmesh & &S = 5 === =] (=== = =il = == =i = = == PN
Site Accumulation T_'EE OO mOA GO OOEHOIOD OO OO0 OEOoOh oGO OhOOo@OOoO6Oe6n oo o oo oo oofpoojlo oooooooooloooo
I - il Rl e M B B B B I I e IR M I I e R MR Rl e B B e R i B IR S IR R B B Dl B o Bl B Bl M) e | fo Bl B B B B B B D B B B
TPD_A_H13_GW 3 month 5P| | | [ |
TPD_A H13 GW 3 month SPEI
TPD_A_H13_GW 6 month SPI B | |
TPD_A H13 GW 6 month SPEI . .
TPD_A_H13_GW 12 month 5P
. TPD_A H13 GW 12 month SPEI
Climate - = = l l
TPD_A_H13_GW 24 month )
TPD_A_H13_GW 24 month SPE|
TPD_A_H13_GW 36 month )
TPD_A_H13 GW 36 month SPE| a
TPD_A_H13 GW 48 month 5Pl
TPD A& H13 GW 48 month SPEI
TL44-234 Barley Road N |
TLA4-238 Icknield Way
Groundwater |TLAS-017 Stapleford
TL35-005 Cherry Tree Stud
TL35-144 Lower Farm

« The groundwater triggers show the 1 in 5 is triggered at four boreholes, with the 1 in 10 is triggered at one borehole in
2006. The climate triggers show only the 1 in 5 is triggered in 2003 for the 3-month accumulation period.

* No water restrictions would be implemented, since neither the 1 in 10 or 1 in 20 are triggered substantially. Increased
communication would be implemented as the 1 in 5 is triggered.

« The actions taken by Cambridge Water during this drought sequence included increased communication during the 2005-
06 winter period.
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2011-12 drought sequence

1960 19704 19804 1950s 20005 20104 20205
Trigger Level
tinSyear  |1in10year |1in20year | NREONESNNRSOONEI
. et A e Esbagiaibil AR AR aibalcs E2IRe i AR Pl A s Pl g i b et e R
Site Accumulation hpe [Foaaaanssadeaananannaasansysasaaeannsmmanaaoons s S dsdRcagSSd5R6ES
TPD_A_H13_GW 3 month 5P| | | [ |
TPD_A_H13_GW 3 month SPEI
TPD_A_H13_GW 6 month SPI B | |
TPD_A H13 GW 6 month SPEI . .
TPD_A_H13_GW 12 month SPl
Climate TPD_A_H13_GW 12 month SPE| | N
TPD_A_H13 GW 24 month )
TPD_A H13 GW 24 month SPEI I
TPD_A_H13_GW 36 month sPl
TPD_A_H13 GW 36 month SPE| a
TPD_A_H13_GW 48 month )
TPD A H13 GW 43 month SPEI
TL44-234 Barley Road N |
TLA4-238 Icknield Way
Groundwater |TLAS-017 Stapleford
TL35-005 Cherry Tree Stud
TL55-144 Lower Farm

* The groundwater triggers show the 1 in 5 is triggered at four boreholes in 2012, whilst the 1 in 10 is not triggered at any
boreholes. The climate triggers show the 1 in 5 triggered in 2011-12 for the accumulation periods that are 24-month or
longer.

« If using the proposed LoS, a TUB would potentially be implemented in 2012 (based on the climate triggers only).
However, if using the current LoS, a TUB would not be implemented.

« The actions taken by Cambridge Water during this drought sequence included increased communication. However, other

companies in the south-east imposed temporary water use bans.
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2019-20 drought sequence

1960s 1970s 1980s 1990s 20008 20108 020s
Trigeer Level
Tin5year  [1in10year |1in20year | HNREONEEN NNREOONES
i ket P agtagiabdboat - bl ol AR ool Al Pl G o bl i el e 1 1 i
Site Accumulation Type T T T T o e e e e e e e == = == === === b= ]
I - I Rl M B B i B I I e IR e B A I e R MR Rl e B Bl R e B IR IR B B B Dt B B B B B Bl M | e B B T B B B M Lo ] M i
TPD_A_H13_GW 3 month SPI | | [ |
TPD_A H13 GW 3 month SPEI
TPD_A_H13_GW 6 month SPI B | |
TPD_A H13 GW 6 month SPEI . .
TPD_A_H13_GW 12 month SPIl
. TPD A H13 GW 12 month SPEI
Climate - = = l .
TPD_A_H13_GW 24 month SRl
TPD_A_H13_GW 24 month SPEI
TPD_A_H13_GW 36 month SRl
TPD_A_H13_GW 36 month SPE| a
TPD_A_H13_GW 48 month SRl
TPD A H13 GW 48 month SPEI
TL44-234 Barley Road N |
TLA4-238 Icknield Way
Groundwater |TLAS-017 Stapleford
TL35-005 Cherry Tree Stud
TL35-144 Lower Farm

« The groundwater triggers show only one borehole is triggered during this drought sequence. At this borehole, the 1 in 10
is triggered in 2019 and the 1 in 5 is triggered in 2020. The climate triggers show that primarily the 1 in 5 is triggered for
the 24-month to 48-month accumulation periods.

* Increased communication would be implemented as the 1 in 5 is triggered. However, there is limited evidence from the
groundwater triggers to support implementation of water restrictions.

Mott MacDonald
Mott MacDonald Restricted



2022 drought event

1960s 1970s 1980s 1990s 20005 20105 T0R0s
Trigger Level
TinSyear  |1in10yesr |1in20year |HiREONCarMNNBOONE
e Bl e B EE R R e R D B f R R R EEHEEEEEETZHT3AY 2T aR Al-F
Site Accumulation | Dpe |manmaaassdagaamagiagaaaaaasandassaanaa a3 IR R RARRRRRRRRRRARARR
TPD_A_H13_GW 3 month 5P| | | [ |
TPD_A H13 GW 3 month SPEI I
TPD_A_H13_GW 6 month SPI | | | |
TPD_A H13 GW 6 month SPEI . .
TPD_A_H13 GW 12 month 5P
Climate TPD_A_H13 GW 12 month SPE| B N
TPD_A_H13 GW 24 month )
TPD_A_H13 GW 24 month SPEI I
TPD_A_H13 GW 36 month 5P
TPD_A_H13 GW 36 month SPE| a
TPD_A_H13 GW 48 month 5P
TPD A H13 GW 48 month SPEI
TL44-234 Barley Road N |
TLA4-238 Icknield Way
Groundwater |TLAS-017 Stapleford
TL35-005 Cherry Tree Stud
TL55-144 Lower Farm

« The groundwater triggers show no boreholes are triggered during this drought event. The climate triggers show that the
1in 5 is triggered for the 48-month accumulation period.

« There is very little evidence from the groundwater triggers and climate triggers (24-month accumulation period or longer)
to support any actions. Increased communication may potentially be implemented.
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1972-1974

1975-1976

1989-1993

1995-1998

2003-2007

2011-2012

2019-2020

2022

Actions taken
under current
Levels of Service

Increased communication

Increased communication

Increased communication
TUB

Increased communication
TUB

Increased communication

Increased communication

Increased communication

Potentially increased
communication

Actions taken
under proposed

Levels of Service
Increased communication
Potentially TUB

Increased communication
Potentially TUB

Increased communication
TUB
NEUB

Increased communication
TUB
NEUB

Increased communication

Increased communication

Increased communication
Potentially TUB

Potentially increased
communication

Actions taken by

Cambridge Water
No information available
No information available

Increased communication during
1989/1990 and a hosepipe ban
during 1991/1992

Increased communication in 1996.

Hosepipe ban considered in 1997
but not implemented.

Increased communication during
the 2005-06 winter period.

Increased communication. Other
companies in the south-east
imposed TUBSs.

No information available

No information available

Notes: The actions proposed are based on a combination of the groundwater triggers and the climate triggers (24-month or longer accumulation
periods). For reference, the most extreme climate trigger crossed is shown for both the longer duration accumulation periods (24-month or

longer) and across all accumulation periods. Climate triggers analysed are for TPD_A_H13 GW. For the 1970s drought sequences, data are only

available for one groundwater site. Therefore, the actions suggested are based on limited information. For all other drought sequences, the most
extreme groundwater trigger crossed is given only where that threshold has been crossed at two or more boreholes (unless otherwise stated).
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Most extreme
climate trigger
crossed

1in 10 (24-month or longer)

Most extreme
groundwater
trigger crossed

1in5

1lin5 1in 10 (24-month or longer)

1in 10 (24-month or longer)

1in 40 (24-month or longer)

lin5 Not triggered (24-month or
longer)
1in 5 (3-month)

1lin5 1in 5 (24-month or longer)

1in 10 (based on single
borehole triggered)

1in 5 (24-month or longer)

No boreholes triggered 1in 5 (24-month or longer)

Increased communication 1in 10 years 1lin 5 years
TUB 1in 20 years 1in 10 years
NEUB 1in 50 years _
EDO 1in 100 years _




AAAAAAAAA

Thank you




	Slide 1: Cambridge Water Drought Triggers
	Slide 2: Introduction
	Slide 3: Levels of Service commitments
	Slide 4: Map of study area
	Slide 5: Summary of multi-trigger analysis
	Slide 6: Methodology and approach
	Slide 7: 1972-74 drought sequence
	Slide 8: 1975-76 drought sequence
	Slide 9: 1989-93 drought sequence
	Slide 10: 1995-98 drought sequence
	Slide 11: 2003-07 drought sequence
	Slide 12: 2011-12 drought sequence
	Slide 13: 2019-20 drought sequence
	Slide 14: 2022 drought event
	Slide 15
	Slide 16

