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JERSEY WATER RESOURCES AND DROUGHT MANAGEMENT PLAN

APPENDIX.GOURCE WATER YIELD ASSESSMENT
1. INTRODUCTION

This appendix reports on the assessments undertaken to derive an estimate of the reliable source
@ ASft R 0dRS L¥oetRelJaskySNarcmawldmr system as part of the development of the
Water Resources and Drought Management Plan.

This appendix sets out:

I adzYYlINE 2F WSNmSE 2FGSNRAE NI g o G§SNI a2 dz
A review of available climate, hydrological and raw watgoply data

Analysis of historic drought periods from the Jersey rainfall data records

A description of the methodological approach adopted for the source yield
assessment

Derivation of Jersey Water raw water source inflows

Estimate of source yieland drought analysis.

eegee

€ €

2.  SUMMARY OF RAW WATER SOURCES

The Jersey Water raw water sources and raw water storage assets, including reservoirs, pumped and
gravity fed stream sources, boreholes and La Rosiére desalination plant, that have been considered in
this assessment of water source yield are summarised in Table C.1. The total gross raw water storage
available to Jersey Water2305 million litres (Ml).

The raw water supply system comprises of a series of interlinked raw water storage and impounding
reservoirs. It consists of eight impounding reservoirs and their direct catchments, seven pumped
surface water catchments, six boreholes and La Rosiére desalination plant.

The impounding reservoirs are fed by a combination of indirect water sources anddihect

catchments. They can be broadly split into four -sybtems: Val de la Mare; Water Works Valley
602y G AYAYy3a I FYR2A&Z 5FYyySYIFINOKS FyR aAtftoNR2] N
C.1 shows the direct and indirect (pumped) streasichments draining to these reservoirs (Figure

C.1). There are no compensation flow release requirements at any of the impounding reservoirs to
downstream water bodies.

There are also two small impounding reservoirs with a capacity of 9MI each atgue ldad Les

Mourier. Both are supplied by direct stream catchments. La Hague also receives water from Tesson
borehole and the Little Tesson and Tesson streams. Water at La Hague can be pumped to Handois
Reservoir or Val de la Mare Reservoir. Water & Meurier Reservoir can be pumped to Handois
WSASNIB2ANI 2NJ [ |1 3dzS wSASNB2ANXD 2 GSNJ TNRY (KS
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aeaidsSya INB o0t SYRSR YR dzaSR AYyUiSNOKFIy3aStote Ay
supplies Handois Wer Treatment Works (WTW), and Beechfield, which supplies Augres WTW. Mont

Gavey and Beechfield tanks provide a sHerin buffer storage to fluctuations in pump rates from

the primary raw water pumping stations. The Val de la Mare system is the pnealansiupply to

| yR2Aa&a 2¢2 FtyR (KS DNIyRa xldzE FyR vdzSSyQa I f
Augres WTW.

¢CKSNBE INBE FTALGS 02NBK2tSa gA0GKAY GKS { i hdzSyQa ¢
to the presence of contaminantsaim fire-fighting foam historically used at the airport. There is also

a small borehole at Tesson. Little is known about these groundwater sources apart from their
maximum pumping capacity and operational usage since 1995. It is not known how relidse th
a2dz2NOS& FNB RdAdz2NAYy3 + y20l06fS RNRdAKG FfiK2dAK GK
to have a reliable yield of 1.8 Ml/d . Under current operating conditions, taking account of the water

jdzit £t Ade O2yaidNt Ay as, thelmaxinfurs relfakle daptrleuatpudbi@r Mk B2 f
hdzSyQa o02NBK2ftSa |yR ¢Saaz2zy o02NBK2fSa A& | 4adzySF

La Rosiere desalination plant can supply either 5.4 Ml/d (one treatment stream) or 10.8 Ml/d (two
treatment streams) and is used when the other water sources need supplementing, for either water
guality or quantity reasons, to meet demand.

Raw water quality is a key concern for many water sources and can affect the availability and reliable
deployable outpt of a source. Of particular concern is the presence of nitrates and algae, pesticides
and herbicides from agricultural sources as well manganese.
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TableC1Summary of Jersey Waterds raw water sources
Maximum Pump

Source Catchment Area Storage Capacity Comments
kmz; if applicable)  Capacity (MI; if
bl ) ap;?licalglle() ' m3/hour  Mi/day
Dannemarche | Reservoir 1.72 94.6 320 7.68 | Feeds Millbrook
Grands Vaux | Reservoir 7.19 229.6 1300 31.2 | Feeds Queens Valley,
AugresWTW and Mont
Gavey
Handois Reservoir 251 187.5 1250 30 | Feeds Handois WTW and
Dannemarche (spill)
Millbrook Reservoir 1.21 43.2 320 7.68 | Feeds Beechfield / Augres
WTW, Mont Gavey /
Handois WTW and Grands
Vaux
Queen's Valley| Reservoir 5.07 11934 800 19.2 | Feeds Augres WTW, Mont
Gavey and Grans Vaux
Val de la Mare | Reservoir 3.34 938.8 800 19.2 | Feeds La Hagu#lont
Gavey and Handois /
Beechfield
La Hague Reservoir 5.63 9.0 800 19.2 | Feeds Val de la Mare or
Mont Gavey / Handois
WTW
Les Mourier Reservoir 1.98 9.0 200 4.8 | Feeds Handois / Val de la
Mare
Fernlands Indirect 2.34 Feeds Grand Vaux
Catchment
Greve de Lecq| Pumped 2.89 150 3.6 | Feeds Val de la Mare
Stream
Catchment
Pont Marquet | Pumped 3.26 260 6.24 | Feeds Val dia Mare
Stream
Catchment
Little Tesson Pumped 2.72 150 3.6 | Feeds to Tesson stream.
Stream
Catchment
Tesson Pumped 3.89 300 7.2 | Feed La Hague
Stream
Catchment
Fern Valley Pumped 255 160 3.84 | Feeds Millbrook
Stream
Catchment
Vallee des Pumped 340 300 7.2 | Feeds Grands Vaux
Vaux Stream
Catchment
St Catherine Pumped 314 300 7.2 | Feeds Queen's Valley
Stream
Catchment
{ & h dzSy| Borehole 150 3.6 | Feeds Val de la Mare.
(Al to A5) Current output is
constrained to 0.3 Mi/d.
Tesson Borehole 10 0.24 | Feeds La Hagumwards.
Current borehole output is
constrained to 0.24 Ml/d.
La Rosiere Desalination 10.8 | Feeds Val de la Mare. Can
Plant provide either 5.4 Ml/d or
10.8 Mi/id
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Figure C.1 Raw Water Supply System Schematic?®.
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1 N.B. The links between the raw water assets shown in the schematic are indicative only.
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3.  WATER RESOURCE DAVAILABILITY

A review of water resource data availability identified the following meteorological, hydrological and
raw water supply system data, as summarised below.

3.1 SUMMARY OF PREVIOUS STUDIES

The British Geological Survey (BGS) completed a studyOih @&® the water resources of
Jersey and concluded that the volume of fresh water available to Jersey, both surface water
and groundwater, is controlled by direct rainfall and by available storage between rainfall
events, effectively creating a single irtetive water body. BGS (2000) noted that the water
body is currently stressed by a number of factors such as climate change, changing trends in
land use, and an increase in demographic growth, which constrain the volumes of water
available for consumptioand the quality of that water. Early work on the water resource
availability was carried out as part of various consultancy projects reviewing surface water
I @dFrAflroAf Al AYy wMpTc YR Mpycod 5dz2NAy3 (KS
calculated lased on meteorological and hydrological data collected as part of the Trinity
experimental catchment study by CEH Wallingford (The Trinity catchment lies within the
Grand Vaux reservoir catchment). The BGS (2000) report presents the annual water balance
for a 25year period based on this monitoring, but does not comment on the hydrological yield

of the public water supply as it existed then.

MWH (now Stantec) completed a water resources study for Jersey Water ig.20(6ng this

study, a HYSIM rainfalinoff simulation model was developed to generate daily historic
inflow sequences for 16 source catchments for the historic period 1927 to 2007. The HYSIM
model was calibrated using meteorological and hydrological data collected as part of the
Trinity Expemental Catchment study and the BGS (2000) study.

The MWH assessmehsuggested that the 1990992 drought (estimated to have a 1 in 140
year return period) was the worst drought on the historic record with a raw water system
yield of 11.11Ml/d (assessed usifgetHY SIM flow sequences and the MISER water resource
model) for the 1927 to 2007 historic record period. Other drought events, in order of
increasing return period, include: 194950 (estimated at 1 in 50 year), 191877
(estimated at 1 in 30 year), 184estimated at 1 in 22 year) and 195857 (estimated at 1 in

17 year).

3.2 METEOROLOGICAL AND HYDROLOGICAL DATA

A review of available data was undertaken as part of the development of the Water Resources

2 MWH (2006). Jersey Water Resources Modelling Report. Report Ref 410_003544.
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and Drought Management Plan to understand what infatimn could be utilised to review
YR dzLJRFGS GKS wnnc FaasSaaSyd 2F 61 G§SNI a2 dzND
meteorological and hydrological information was identified:

I Rainfall:

0 Jersey Water monthly rainfall record from 1865 to 200%Her& was no
information regarding the source of this data. Jersey Water confirmed this was an
amalgamated record from several unconfirmed rain gauges;

o Jersey Water daily rainfall is recorded from 1995 to 2018 (and ongoing) for eight
sites (Handois, Millmok,Augréeg +If RS fI al N8I vdz$SSyQa
and St. Catherine) across Jersey.

o Jersey Meteorological Office holds daily rainfall for the Maison St. Louis
Observatory in Jersey front'January 1894. There is a feygar break in daily
records from 1921 to 1924 but monthly rainfall totals have been derived for this
period from other sites.

o Two third party providers of rainfall data are known to exist but were not included
in this assessment. The data from one site, La Sergente, is knobehgmeater
than 100 years in length and the other, The Elms, is owned by the National Trust.

0 Guernsey Meteorological Office monthly cumulative rainfall totals from 1843
to 2015, together with daily rainfall totals from 1901 to 2015 and hourly rainfall
totals from 1982 to 2015 for the island of Guernsey. It is noted that the rain gauge
was moved from St. Peter Port to Guernsey Airport in 1946.

1 Air temperature:

o Jersey Water record daily air temperature data from 1994 to 2018 for two sites:
Handois and Mibrook.

o0 Jersey Meteorological Office holds daily maximum and minimum temperature
data for the Maison St. Louis Observatory in Jersey frddahuary 1894. There
is a fouryear break in daily records from 1921 to 1924. Note that there is no
longterm awerage temperature dataset for Jersey.

0 Guernsey Meteorological Officemonthly average temperature from 1843 to
2015, daily average temperature data from 1901 to 2015. The measurement
location was moved from St. Peter Port to Guernsey Airport in 1946.

1 Stream Flow:

0 Some stream flow data were collected in the mid 1990s from the Trinity
catchment (part of the Grand Vaux catchmefrtor! Bookmark not defined.
however, there & no longterm stream flow records available in Jersey. Jersey
Water record level and flow rate over the abstraction weir for nine grashityen
stream sources from 1995 to present day namely: Handois; St. Peter; Le Mourier;
Grands Vaux Old and Newweir t 2y i al NJjdzSGT vdzZSSyQa =1 f
Ouen.
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1 Groundwater Levels:

o Groundwater levels at abstraction boreholes are recorded on an weekly basis
from 1995 to present day.

T MWH 2006 Water Resource Assessment supporting data:

0 MWH provided Jersey Watavith the HYSIM rainfatunoff models for the 16
surface water source catchments including rainfall and potential
evapotranspiration (PET) and the predicted flows for the period 1927 to 2007.

1 Beyond that provided by MWH, there are no PET data available for Jersey.

3.3 WATER SUPPLY DATA

Jersey Water record the following operational data which are available from 1995 to present
day. There are no operational data available before 1883uding periods of other known
significant drought events pr£995:

Water Treatment Works WTW)RI Af & (GNBIFGSR g+ GSNJ @2f dz¥YS A
AyLdziée o Fd 1 IyR2Aa FyYyR ! dANBAaAD 5FAfe& @2 dzy S
also recorded

1 Raw water abstractioq daily pumped stream and borehole abstraction and daily output
from the raw water storage reservoirs. Daily weir level and flow rates are recorded for
gravity fed stream sources.

1 Raw water storagedaily water levels and storader all reservoirs.

4. APPROACH TO SOURCE YIELD ASSESSMENT

¢KS aaSaaySyid 2F GKS NBfAlIofS &az2dz2NDOS &8AStR
water supply system has been based on best practice guidance issued in 2014 by UK Water
Industry Researckndustry?, adapted where necessary to take account of the availability

and/or quality of data.

Following acomprehensiveeview of theavailable wateisupply data(spatial and temporal
coverage and qualitythe following approach was adopted assessite water source yield
of the Jersey Water raw water system:
T 1A&a02NAO RNRDzAKG Fylfeaira dzaAiy3a WSNaSeE 21 GSNH
extend source catchment flow data for the yield assessment

1 Extension of raw water source catchment flowtalérom 1927 to 2007 to 1901 to 2007 using
the 2006 MWH HYSIM model parameters

9 Evaluation of source yield using mdmdance storage models.

8 UKWIR (2014). Handbook of Source Yield Methodologies. Report Ref: 14/WR/27/7.
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The approach is described in more detail below.

4.1 DROUGHT ANALYSIS OF JERSEY WATER MONTHLY RAINFALL DATA

41.1 RAINFALL DATA

The assessment uses the monthly rainfall data from 1865 to 2014 provided by Jersey
Water. However, the specific rain gauge(s) used to compile thisé@ngrecord were

not available. Therefore, in order to confirm the quality of the ddtayble mass plot

analysis was undertaken, whereby the cumulative Jersey monthly rainfall record was
plotted against the cumulative rainfall from another reliable leéegn data source, in

this case rainfall data recorded at the Radcliffe Observatory inr@&fom 1853 and

the Guernsey Meteorological Office rainfall data recorded from 1843 (as corrected).
CKAA lylfteara ARSYUAFASaA y2YFLEASa Ay (K.
AYTFESOGA2yQ 2N OKFy3aS Ay 3INYRASY( rdzadz f €
measurement technique. Nevertheless, the assessment confirmed that the Jersey
Water monthly rainfall record was suitable for further analysis without any
adjustment.

4.1.2 APPROACH

Calculation of surface water source yield for Jersey Water focuses ossagpaflows to the
O2YLI yeQa NI g ol 0SNJ NBASNIW2ANI ad2Nr3IS aasSida
historic record. In the previous water resource assessment (MWH, 2006)telondflow
records were generated for each water source catchment fi®®7 to 2007. However, given

the availability of a longer rainfall record for Jersey, it was considered prudent to examine this
longer record for further drought events, including the known drought event of 49822 in
southern England and the Channeargls, as this could affect the levels of service for water
supply reliability offered by Jersey Water. Monthly rather than daily rainfall data were used
because of the longer duration of the monthly records and the available raw water storage
which provdes resilience to short, sharp periods of rainfall deficiency that are identified in the
daily rainfall records.

The Standard Precipitation Index (SRhethod was adopted to assess the occurrence,

intensity and magnitude of historic droughtghe SPmethod is based on the probability of

observed monthly rainfall (fitted to a gamma distribution), which is useful in that it allows
quantification of the rainfall deficit over different timescales. The timescales considered in this
assessment were sele@e Ay NBf A2y (2 GKS fA1St& GONRI
depletion due to drought in Jersey with respect to water supply reliability. On this basis,
GAYSaoltSa 2F ¢ Y2y(iKasx mH Y2ydKa |[yR Hn Y2y

“https://data.gov.uk/dataset/historic-monthly-meteorological-station-data/resource/bf1fa5f4-1b85-4bc7-bc50-07c8d77{63e8
5 http://www.wamis.org/agm/pubs/SPI/WMO 1090 EN.pdf
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any perod when the SPI is negative and is less tHaf (representing greater than one
standard deviation). The results are presented in Section 5.

4.2 EXTENSION OF SOURCE CATCHMENT FLOW RECORDS

The HYSIRtainfallrunoff models used in the previous 2006 watesaarce assessmeltror!
Bookmark not definedto generate daily historic flow data for the sixteen raw water source
catchments from 1927 to 2007 were used for the extension of the daily historic flow series
back to 1901. The approach @®mpatible with the UKWIR Handbook of Source Yield
Methodologied. The sixteen source catchments models used in this assessment are listed in
Table C.2.

TableC.2 HYSIM raw water source catchment models

Raw Water Catchment SubCatchment Area (krf)

Greve de Lecq 2.89
Val de la Mare 3.34
Pont Marquet 3.26
Les Mourier 1.98
La Hague 5.63
Little Tesson 2.72
Tesson 3.89
Handois 2.51
Dannemarche 1.72
Millbrook 1.21
Fernlands 2.34
Fern Valley 2.55
Vallee des Vaux 3.40
Grands Vaux 7.19
St Catherine's 3.14
Queen's Valley 5.07

The HYSIM models use daily rainfall and PET, along with parameters that describe the
catchment characteristics (e.g. catchment area, lasd cover) to generate a daily flow
record. For the flow record extension, it is not necessary to amend the catctpaeneters,

but the rainfall and PET data required extension prior to 1927. It was necessary to extend the
rainfall and PET for each of the sixteen source catchment HYSIM models to generate a
catchment specific extended flow series. The approach to thdalhand PET data record is
described below.

5 http://www.watres.com/software/HY SIM/
" UKWIR (2014). Handbook of Source Yield Methodologies. Report Ref: 14/WR/27/7.

© The Jersey New Waterworks Company Limited Pagel| 11
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4.2.1 RAINFALL EXTENSION

Due to the availability of rainfall data to the study, daily rainfall data provided by the Guernsey
Meteorological Office, and which commenced in 1901, were used as the basis of record
extension of the Jersey source catchment rainfall records. The quality of the Guernsey rainfall
data set was assessed using double mass analysis by comparing the cumulative Guernsey
rainfall against the cumulative rainfall from a data set of known high tyalamely that of
Radcliffe Observatory in Oxford. No data corrections were required for the 1901 to 1926
period of the Guernsey data set.

Guernsey rainfall data from 1901 to 1926 from this dataset was merged with each of the
sixteen Jersey source catchnt rainfall datasets and double mass analysis undertaken which
ARSYGATASR | WLRAYG 2F AyTFESOGA2yQr | a SELISO
As a consequence of this, all data prior to 1927 has been corrected by applying a scaling factor
equivalent to the divisor between the gradients pand post 1927 from the double mass

analysis for each of the sixteen source catchments. Subsequent double mass analysis on the
corrected data confirmed that no further adjustments were required to pileva reliable

rainfall record from 1901 to 2007 for the derivation of the extended flow series.

4.2.2 PET EXTENSION

The daily PET data series used in the 2006 assesBmertBookmark not defined.is
common to all sixteen catchments and is a disaggregated value from monthly PET estimates.
The monthly PET for the period 1927 to 2007 was calculated from an empirical relationship
between monthly PET and mean monthly temperature recorded at Jersggrialvetween

1967 and 1991; however, the equation representing this relationship was not presented in the
2006 assessmehtror! Bookmark not definedand therefore an altmative approach was
required to extend the PET data.

Due to the availability of data, mean monthly air temperature from Guernsey Meteorological
Office was correlated against the derived monthly PET data set from 1927 to 2007 with the
resulting linear rgression equation having & ®alue of 0.796 (y = 7.8353%4.109). This linear
relationship was used to extend PET data back to 1901 in line with temporal extent of the
Guernsey dataset.

4.3 ESTIMATION OF JERSEY WATER SOURCE YIELD

Fourspreadsheebased water balance and storage models were developed to assess the yield

2T 0KS WSNASE 2FGSNRa NI¥¢g 61 GSNJ a2d2NDOSa 3INE dz

T 1t RSt fI al NS wSaASNW2ANE adNBIY Aydl{1Sa A
Pont Marquet, Tess6 | YR [AGGHfS ¢Saazys>s { (o RogiegRyQa |y
desalination plant

1 Waterworks Valley (Handois, Dannemarche and Millbrook reservoirs) and associated
stream intakes including Bellozannh&ern Valley.

© The Jersey New Waterworks Company Limited Pagel| 12
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 Grand Vaux Reservoir and associagdam intake at Vallee de Vaux

z

T vdzSSyQa =l ffSe wSASNW2ANI I yR Faaz20Al GSR adN

The water sources included in each storage system are shown in Figure C.1. The models allow
the simulation of historic storage between 1901 a2@d07 based on the available storage
capacity (see Table C.1), the extended flow data for the 16 source catchments and an assumed
annual demand profile for water placed on the supply system.

For each of the four storage systems above, the model corsidev water storage and the
adzNF I OS g GSNJ a2dz2NOSa +Fa | WEdzYLISRQ &G 2N 3¢
considering the individual storage reservoirs and sources (and the transmission links between
them) separately. The model does, however, comsiie maximum abstraction rate of each
stream source (Table C.1) where this information is available. There are limitations in this
approach, principally that the operational constraints between the lumped individual sources
and storages may not be acctedy reflected; however, it was considered that grouping the
storage and supplying sources in the manner indicated in Figure C.1 accurately reflects the
existing operational use of the raw water system. A further limitation of this approach is that
raw waer transfers (and their physical constraints) between the four storage systems need
to be considered separately and source use between the four systems cannot be automatically
optimised. However, given that the sources have similar characteristics (suwater
reservoir catchment and pumped stream sources) and that the La Rosiére desalination plant
is considered the only reliable alternative available water source, this simplification of the raw
water system is considered robust for the purposes of seyield assessment.

¢CKS FT2dz2NJ WSNARSE 2 0SNJ AG2Nr3S Y2RSta 6SNB dza
by adjusting the demand in the model such that total storage falls to the minimum acceptable
f SPSt O0GSNX¥SR &9 YSNH Sesimilationiperibid frand a1 to2900 S R dzNXA

In this assessment, the Emergency Storage is defined as a storage volume equivalent to 30
RF8aQ adzldlid e (2 YSSG y2N¥IFf dzyNSBAGNAOGSR RNE
{G2NF3Se D L Aeftentloffazamgis,Ra Rokiéreidesaliyfation K&t would
LINEGARS I NBtAFOtS 2dzildzi 2F mnody at kR | yR (F
supply from all the water sources except for La Rosiére.

Dead Storage is defined as an allowance foy aiftation and/or the volume of water
remaining at the bottom of the storage reservoirs that may not be capable of being abstracted
and / or treated to potable standards during drought conditions. For water resource planning
purposes, the Dead Storageshbeen assumed to be 5% of the total storage volume available
in each reservair.

¢KS &a0G2N}3S Y2RSt dzasSa || NBOSyd RNEB &Sk N RSY
year was a known hot and dry period within the recent demand records kept &gyJérater.
Further details of the demand data and forecast can be found in Appendix E.
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Figure C.2 Selected historic annual demand profile showing peak dry year profile in 2006
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5. DROUGHT ANALYSIS OF RAINFALL

The outcome of the SPI assessment is summarised in Tabken@.Figures C.3 and C.4. The SPI

analysis for 9 month and 12 month durations highligditgjle seasomroughts, whilst the SPI analysis
for a 24 month duration emphasisesulti-season droughts

The single, most intense drought for all timescale®iés1921- 1922 drought (Table C.3, Figures C.3
and C.4). The 1976 drought for the 9 month duration SPI analysis is almost as intense as the 1921
1922 drought (Figure C.3 and Table C.3). Besides the-1B222 drought, there are a number of
droughts thathave a lesser, but similar intensity for the 12 month and 24 month duration SPI analysis.
In contrast, the multiyear drought of 1988 1992 has the greatest drought magnitude for each
timescale considered (Table C.3), including the 24 month duration.

To summarise, a number of historic drought events consistently appear significant in Jersey:
1 1921-1922

1 1949-1950
1 1976-1977
1 1988-1992
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It is therefore recommended that any assessment of water resource availability and drought planning
considers th&24-month drought risk period and includes the 19211922 drought to provide a robust
assessment given the prevalence of this event in the analysis below.

Level of service considerations for water supply reliability also benefit from thistéomgdroudt
severity and duration understanding provided by the SPI approach.

Table C.3 Summary of top 5 (by intensity) drought periods in Jersey for a 9, 12 and 24 month timescale
using the SPI method. Bold type highlights maximum drought magnitude.

SPI - 9 month (top 5 by intensity)
Drought Start Date Duration (months) Magnitude (Cumulative SPI  Intensity (Min. SPI)

Jan1921 18 39.6 3.99
Oct1975 16 25.4 3.75
DeC.B79 10 17.2 2.97
Oct1948 16 25.4 2.88
DeC.1988 45 58.0 2.56

SPI - 12 month (top 5 by intensity)
Drought Start Date Duration (months) Magnitude (Cumulative SPI  Intensity (Min. SPI)

DeC.120 22 45.3 3.84
Now1953 13 20.6 2.83
Jan1949 15 24.9 2.82
Mar-1989 45 620 2.81
Janl1976 15 24.4 2.68

SPI - 24 month (top 5 by intensity)
Drought Start Date Duration (months) Magnitude (Cumulative SPI  Intensity (Min. SPI)

Feb1921 32 62.2 3.28
Oct1989 50 78.1 2.68
Mar-1949 20 28.0 2.24
Aug1906 50 73.7 2.21
Jan1997 21 26.4 2.14
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Figure C.3. SPI index for Jersey monthly rainfall data of a 9 month duration

SPI Index

Figure C.4. SPI index for Jersey monthly rainfall data of a 12 month and 24 month duration
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6. SOURCE YIELD ASSESSMENT

6.1 SUMMARY OF BASELINE SOURCE YIELD ASSESSMENT

PaAy3a GKS F2dzNJ aG2NF3S Y2RSf a4 RSAONAROSR | 0208
supply system is presented in Table C.4. The total baseline yield is calculated as 20.46 Ml/d;

this is equivalent to a dry year annual demand that results irptieelicted total Jersey Water

reservoir storage reducing to the Emergency Storage level during the worst historic drought

on record and occurs once in the simulation period of 107 years. The critical drought year

where predicted reservoir storage reachasminimum is 1992 for all the water resource

systems except Grands Vaux where the critical drought year is 1990 (se€CT4nble

TableC4Baseline yield of Jersey Waterds water resources
Water Resource System Baseline Yield (Ml/d) Critical Drought Year
vdzSSyQa I ffS 2.60 1992
Grands Vaux 1.39 1990
Water Works Valley 1.62 1992
Val de la Mare 14.85 1992
Total 20.46

6.2 DROUGHT ANALYSIS

Table C.5 shows the key drought events in the total Jersey Water predicted reservoir storage
simulation from1901 to 2007 assuming all sources, including La Rosiére desalination plant,
are available at all times. The most significant drought in the period is that of 1991 / 1992
which begins in April 1991, reaches the Emergency Storage level in August 1992snd do

not refill until December 1992. The approximate return period of this event is estimated at 1
in 191 years; the predicted minimum storage in all other drought events is significantly

higher than in 1991 / 1992 and the drought durations are constratnealsingle season. The
1991/ 1992 event is therefore an extreme drought with a return period approaching the 1 in
200 year drought scenario that water companies in England are required to plan for and
maintain essential supplies to their customers (buthwvater use restrictions in place).

Figures C.5 to C.8 show the predicted reservoir storage for each of the four water resource
sub-systems and Figure C.9 shows the total Jersey Water predicted reservoir storage from
1901 to 2007 with a repeat of thedioric flow records.
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Table C.5 Summary of notable droughts in combined Jersey Water total predicted reservoir storage

Drought Rank Drought Duration (to min. storage months) Minimum  Approx.
Start Date Storage Return Period
(MI) (Yearsj
1 April 1991 16 435 191
2 April 1990 6 1107 68
2 April 1949 6 1332 42
3 April 1976 6 1403 30
4 May 1922 5 1480 24
5 May 1944 5 1713 19
FigureC5Predi cted raw water storage for the Queends Valley

hydrological yield

Queen's Valley Reservoir and stream sources
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8 Based on Gringorten.
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Figure C.6 Predicted raw water storage for the Grands Vaux system from 1901 to 2007 with demand at
hydrological yield
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Figure C.7 Predicted raw water storage for the Water Works Valley system from 1901 to 2007 with
demand at hydrological yield
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Figure C.8 Predicted raw water storage for the Val de la Mare system from 1901 to 2007 with demand at
hydrological yield

Figure C.9 Predicted Jersey Water total raw water storage from 1901 to 2007 with demand at hydrological
yield

© The Jersey New Waterworks Company Limited Page| 20



