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General
November was a cold, sunny month with near average rainfall in most regions. Levels in some majorreservoirs were
drawn down to provide flood attenuation storage but overall stocks for England and Wales remain around 93Vo of
capacity - the highest for early December since the national monitoring programme began (note however, that stocks
in the spring of 1999 will be more important in relation to the water resources outlook for next summer). River flows
were substantially above average in most regions during November but - the first couple of days aside - flooding was
limited and localised. A few pockets of depressed groundwater levels remain but brisk recoveries characterised
most aquil'er outcrop areas.
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Ralnfall
The very unsettled weather patterns of late September and

October continued into November with a succession of
westerly {iontal systems crossing much of the country.
Subsequently, anticyclonic conditions became more
common, producing a protracted dry spell in mid-month in
large parts of the English lowlands; the dry and cold
weather contrasted with more maritime conditions to the
west and north. Milder westerly airflows reasserted

themselves over the final week. Regional rainfall totals
for November were relatively close to the average

throughout Britain - most being in the 80- 1358o rarLge with
the wettest areas in southern Scotland where some

districts approached twice the average. By contrast, the
eastern Tlrames Valley reported less than 60Vo and parts of
the lower Trent valley fell below 40Vo -both areas where
the residual long term rainfall deficiencies are most
significant. Notwithstanding the relatively dry conclu-
sion to outumn, England and Wales registered its wettest
Sept-Nov period since 1984. More notably, rainfall for the
year thus {ar exceeds the annual average in all regions,
notahly sr-r in north-east Britain. For England and Wales,
provisional data suggest that the Jan-Nov period is the
wcttost since 1960. In the same timeframe, the provisional
totrl lirr Scotland ranks third highest in a series from 1 869
( 1990 and l992were wetter). Long term deficiencies have
bccn greatly reduced over the last eight months and are of
hydrological significance only in a few areas (see below).

River Flows
'l'lrc month began with widespread spate conditions and

I'looding in a number of responsive catchments (e.g. in the
'l'weed basin). Recessions had became well established in
rnany impermeable western catchments by mid-month but
increased baseflows, following the heavy early autumn
rainfall, maintained high runofTrates in many permeable
lowland catchments. Flows were close to bankfull on the
Thames early in November and the monthly runoff was

the highest in the last 24 yearc - around twice the monthly
average despite the catchment rainfall only being about
80Vo of the 1961-90 mean. Generally, monthly runoff
totals were well above average and approached November
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maxima for many gauging stations ( e,g. on the
Whiteadder, Kennet, Coln and Hampshire Avon).
Autumn runoff totals were also exceptional - unprec-
edented for the Whiteadder, Yscir and the Dove -
and catchments recording new maximum Jan-Nov
runoff totals showed a very wide distribution. By
contrast, flows in the Mimram were below average
for the 37th successive month and the accumulated
runoff deficiency is unprecedented in the three-year
timeframe. Combinations of below average flows
and large long term runoff deficiencies are, however,
mostly confined to a small minority of spring-fed
lowland rivers.

Groundwater
The very wet early autumn produced near saturated
soil conditions in most aquifer outcrop areas and

infiltration in the five weeks to mid-November was
heavy. In some aquifers - particularly where the
water-table was depressed in the sumfiter - recover-
ies have been delayed, but generally groundwater
levels were rising briskly through November. Most
November levels in the Chalk were close to the
average in the eastern outcrops (although levels in
the upper Lee catchment remain depressed), and
well above average to the west where Rockley
reported its second highest November level in 38
years. Rapid recoveries have produced very
healthy levels in most limestone aquifers also - but
levels declined somewhat in the more responsive
units towards month end. The recent heavy
infiltration is also reflected in the notably high late-
autumn levels in many Permo-Triassic sandstones

outcrops (e.g. at Bussels and Skirwith) by contrast
its benefit is still awaited in a ngmber of very slow
responding aquifer units - particularly at the
borehole Monis Dancers where the November level
was the lowest on record. Overall, groundwater
resources have improved substantially over the last
three months and average rainfall through until next
April will produce a healthy outlook in almost all
areas.
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Rainfall accumulations and return period estimates

Rainfall Nov 1998 Sep98-Nov 98 Jun 98-Nov 98 Jan 98-Nov 98

England rrrn
&Wales %

NorthWest mm
o/
/o

Northumbria mm
o/
/o

SevernTrent mm
o/
/o

Yorkshire mm
o/
/o

Anglian mm
o//o

Thames mm
o/
/o

Southern mm
o/
/o

Wessex mm
o/
/o

SouthWest mm
o//o

Welsh mm
o//o

Scotland ffrrl
o//o

Highland mm
o/
/o

North East mm
o/
/o

T^y mm
o//o

Forth mm
o//o

Tweed mm
o/

Solway mm
o//o

Clyde mm
o/
/o
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The monthly :u;infall. figures- are copyright of the Met. Office and may not be passed on to any unauthorised person or
organisation. Recent monthly rainfalL figures for the Scottish regions have ben compiled using data provided by the Scottish
Environment Protection Agencv. The return period estimates are based on table s provided by the Meteorological Office (see

Tabony, R.C., 1977, The uariabikg of longduration rairfall ouer Great Bitain, Scientific Paper No. 37) and telate to the specified span

of months only, (return periods may be up to an ordet of magnitude less if n-month periods beginning in any month are

consideted). The tables reflect rainfall over the period 1911-70 and assume a stable climate. Artifacts in the England & Wales

and Scodand rainfall sedes can exaggerate the relative wetness of the recent past. 
-See 

page 12.
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Normal range

Below average

Substantially below average

Exceptionally low rainfall

Rainfall . . . Rainfall . . . Rainfall
Percentage of
| 96 | -90 average

Very wet

Substantially above
average

Above average

September 1998 - November 1998 f anuary | 998 - November 1998

Rainfall accumulation maps
Incontrastto l99T,whentheautumnwastheseconddriestin20years.theSeptember-Novernberperiodthisyearhas
been the wettest since 1984 for Britain as a whole. A wet phase extends back to the early spring: provisional data
suggest that the March-Noverrrber period fol Britain has been the thid wettest since 1927 ( 1992 was wetter).



Riaer flo*. . . River flo*.
rey i

Notably hlgh ffor

Above nonnd

Normal range

tsdor normal

Notady lont fiow

Excepfionalty kow flour

Bascd m nnffing d be nw#ily flotf

River flows - November I998
*Comparisons based on percentage flows alone can be misleading. A given percentage flow can
drought conditions in permeable catchments where flow pattems are relatively stable but be well
in irnpermeable catchrnents where the natural variation in flows is much ereater.
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Tay at Ballathie

1

Station No : 015006 Monthlv mean flows
+ extremes & mean monlhly llows (1952-1992)

Derwent at Buttercrambe

Station No : 027041 Monthlv mean flows
+ extremes & mean monlhly llows (1961-1992)

Lud at Louth
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Station No : 029003 Monthlv mean flows
+ extremes & mean monthly llows (1968-1992)

Little Ouse at Abbev Heath

Station No : 033034 Monthlv mean flows
+ extremes & mean monthly flows (19681992)
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Lee at Feildos Weir
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Station No : 038001 Monthlv mean flows
r oxtremes & mean monthly llows (1883-1992)
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Thames at Kingston
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Station No : 039001 Monthlv mean flows
- extremes & mean monthly ftows (1883-1992)

Monthly rlver flow hydrographs
The rivc,r fhw hydtographs show the monthly mean flow (bold trace), the long term aveiage monthly flow (dotted trace) and

the maximr.rm and minimum flow prior to 1992 (shown by the shaded areas), Monthly flows falling outside the maximum/
minimum range ate indicated where the bold trace enters the shaded areas.
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South Tyne at Haydon Bridge
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Station No : 023004 Monthlv mean flows
+ exlremes & mean monthly {lows (1 962-1992)
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Trent at Colwick
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Station No : 028009 Monthlv mean flows
'e)dremes & mean monthly llows (1958-1992)
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Station No : 039020 Monthly mean flows
+ extremes & mean monthly flows (1963-1992)
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Eden at Sheepmount
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. Station No : 076007 Monthlv mean flows
+ extremes & mean monthly llows (1 967-1992)
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Notable runoff accumulatlons Septemb€r 1998 - Nwember 1998 (a)tlanuary 1998 - November t99S (b)

0&Q

(a) River

Tyne

Whiteadder

Dove

Yscir

Cree

Exe

o/olta Rank

229 33/33

2s5 30/30

180 37 /37
157 26/26

r32 32/35

177 42/43

(b) Rivet o/olta Rank

Tyn. 153 33/33

Tweed 130 38/38

Whiteadder 164 29/29

River o/olta Rank

Cynon 146 39/39

Sp"y 118 44/46

Dove 128 35/37

Ouse 157 63/66

Exe 136 40/42

Clyde 739 34/35
Ita = latg te/m aileragt

l\nnk 1 = lapesl on rucord

Mole

Tone

Yscit

't37

745

152

6

23/23

26/26

Great Stour at Horton
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Station No : 040011 Monthly mean flows
+ exlremes & mean monthly flows (1964-1992)

Itchen at Highbridge+Allbrook

Station No : 042010 Monthly mean flows
+ extremes & mean monthly flows (1958-1992)
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Tone at Bishoos Hull
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Station No : 052005 Monthlv mean tlows
+ extremes & mean monthly llows (1961-1992)
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Severn at Bewdley
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Station No : 054001 Monthlv mean flows
+ extremes & mean monthly tlows (1921-1992)

Yscir at Pontaryscir

Station No : 056013 Monthlv mean flows
J erkemes & mean monthly llows (1972-1992)
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Station No : 084013 Monthly mean flows
+ extremes & mean monthly llows (1963-1992)
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Dalton Holme

:
;
f

,^^ E

Well No: SE94/5 Aouifer: Chalk
+ extremes & mean monthly levels (1889"1992)

Redlands Hall

Well No: TL44/12 Aquifer: Chalk
+ extremes & mean monthly levels (1963-1992)

Rockley

140,0

Well No: SU17/57 Aquifer: Chalk
+ extrem€s & mean monlhly levels (1933-1992)

West Woodyates Manor

Well No: Stjo1/58 Aquifer:Chalk
+ extremes & mean monthly lovels (1942-1992)

What is groundwatert
Gtoundwater is stored in the naturai watet bearing rock strata (or aquifers) which are found mostly in southern and eastern
England (see page 1 1) where groundwater is the maior water supply source. Gtoundwater levels normally rise and fail with the
seasons, reaching a peak in the spring following replenishment through the ruinter (when evaporation losses are low and soil moist).
They decline through the summet and early autumn. This seasonal variation is much reduced when the aquifer is confined below
ovedying impermeable strata. The monthly max., min. and mean levels are dispiayed in a similat style to the dvet flow
hydtogtaphs, note that most groundvratet levels are not measured continuously 
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the latest recorded leveis are listed ovefleaf.
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Well No: TF81i2 Aquifer: Chalk
+ extremes & mean monthly levels (1950-1992)

The Holt
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Well No: TL11/9 Aouifer: Chalk
+ exlremes & mean monthly i€vels (1964-1992)

Little Bucket Farm

Well No: TR14/9 Aouifer: Chalk
+ extremes & mean monthly levels (1971-1992)

Chilgrove House
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Well No: SU81/1 Aquifer:Chalk
I extfemes & mean monthly levels (1836-1992)
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New Red Lion
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Well No: TF0337 Aquifer: Lincolnshire Limestone
+ extremss & mean monthly levels (1964-1 992)
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Skirwith

Well No: NY63/2 Aqulfer: Permo-Triassic sandstone
+ extremes & meai monthly levels ('1978-1992)

Morris Dancers

6 sg.o

5

b 32.0

=

ss.o $

6
-9
o

32.0 A

1994 1995 1 1 1997 I 1

Well No: SK67/17 Aquifer: Permo-Triassic sandstone
+ extremes & mean monlhly leveis (1S69-1 992)

Alstonfield

175.0

Well No: SK15/16 Aquifer: Carbonllsrous Limestone
i oxtremes & mean monthly levols ( 1 u74-1 s92)

Groundwater levels NovemberlDecember I 998
Borehole Level Date Nov av,

Dalton Holme 15.17 27 /11 1.4.79

Washpit Farm 44.10 2/L2 43.17
The Holt 85.99 30/1.1 86.87
Redlands HaIl 37.41. 24/11 38.22
Ashton Farm 68.95 30 / 11 66.20
Litde Bucket 65.60 30/1.1 62.32

Borehole Level
Chilgtove 52.36
W Woodyates 94.10
New Red Lion 1.3.84

AmpneyCrucis 102.28
Skirwith 1,30.37

Datc Nov av
v0/1t 46.50
30 /11 rJ0.53

18/11 I l.(r(r
30/11 101.09

25/11 t29.85

Borehole Level Date Nerv av.
LlanfaitDC 79.56 30/11 7e.55
Mottis Danccts 31.50 23 /11 '.\2.4t1

Heathlanes 61.01 7/11 (r1,84

Bussels 24.25 19 /11 23.57
Alstonfield 207 .07 19 /11 1tt4.1.4

l*ue/.r in metres aboue Onllrtnu DatamI
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Well No: SP00/62 Aquifer: Middle Jurassic

+ extremes & mean monthly levels (1958-1992)
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Well No: SJ15/15 Aquifer: Permo-Trlassc sandst0ne
- exlremes & m€an monlhly levels (1972-1992)
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Well No: SJ62/1 12 Aquifer: Permo-Triassic sandstone
+ oxtemes & mean monlhly lovels (1971-1992)
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Well No: SX99/378 Aquifer: Permo-Triassic sandslone
+ extremes & mean monthly l€vels (1971-1992)
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uifer

Monthly ranU
Period of record

Record figure

Significantly below average

Notably low levels

Exceptionally low levels
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Magnesian Limestone

Permo-Triassic sandstones

Jurassic limestones

Chalk'@
I extr"r"ly high levels

Notably high levels

Sign ifi cantly above average
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Groundwater levels - November | 998
The lankin-es are based on a comparison of current levels (usually a single reading in a month) with the avera-qe level in

each corresponding rrronth on record. They need to be interpreted with caution especially when groundwater levels are

changing r"apidly or when comparing wells with vely different periods of record.



Res eraoirs . . R eseruoirs.
Guide to the variation in overall
reservoir stocks for
England and Wales

Comparison between overall
reservoir stocks for England and
Wales in recent years
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Percentage live capacity of selected reservoirs

Area Reservoir capacity (Ml) 1998 :i:i.1,..1i 1i. yin, year+

Jul Arg Sep Oct Nov , Oei;i Dec ofmin
NorthWest N Command Zone o 133375 85 84 80 75 90 :'. 93..:l;. 44 1993

Vyrnwy 55 146 93 90 8 | 83 | 00 i,' 93 33 | 995
Northumbrian Teesdale t 87936 90 90 92 87 99 r 98 39 1995

Kielder ( lee l7s) (e3) (e2) (e4) (88) (e6) (e3) (6s) | e8e
SevernTrent Clywedog 44922 98 97 93 88 | 00 8 I , 43 | 995

DerwentValley . 39525 100 93 96 90 100 99.:' 9 1995
Yorl<shire Washburn r 22035 98 89 85 82 96 96 | 6 1995

Bradford supply o 41407 96 93 92 92 99 92 20 | 995
Anglian Graftram x*x 58707 96 95 87 84 92 8i 47 1997

Rutland *** | 3006 | 96 93 88 86 87 ,':'gg 57 | 995
Thames London o 206399 99 96 85 82 83 :::'92. li 52 1990

Farmoor o | 3843 98 96 97 98 96 93 52 | 990
Southern Bewl 28170 92 86 76 70 77 ,.' 84;r:... 34 1990

Ardingly 4685 | 00 96 7 4 67 80 I 100*: 44 | 989
Wessex Clatworthy 5364 92 87 77 70 92 ' t00l 37 | 989

BristolWW r (38666) (97) (88) (79) (77) (84) (95).,,:: (27) t990
SouthWest Colliford 28540 77 78 7 6 7 6 82 ,: 89: ,j. 42 | 995

Roadford 34500 98 99 98 96 | 00 i" tg: ;:: 8 | 989
Wimbleball 2 | 320 100 99 92 87 100 100 34 t995
Stithians 5205 92 88 80 7 | 80 t00 ,: 29 t990

Welsh Celyn and Brenig r | 3 | 155 100 | 00 84 95 | 00 96 50 1995
Brianne 62140 99 | 00 | 00 97 | 00 ' ' 94 72 | 995
Big Five *+** t 697 62 98 97 88 94 92 ' 86 ,'r 49 I 990
Elan Valley r 99106 98 98 96 97 100 100 47 | 995

East of Edinburgh/Mid Lothianr 97639 54 5 | 45 43 50 56r"F 67 1997
Scotland EastLothian r 10206 I00 100 99 100 100 100 43 t989
West of Loch Katrine r | | | 353 8 | 85 89 85 92 89 86 1997
Scotland Daer 22412 95 98 87 I | 99 | 00 87 t997

LochThom o | 1840 90 100 98 97 100 lO0 82 t997
0 gross storage e reseryoir groups * last occurence ** Megget filling, worl< finished 21 10198
**x Resurveying, revisqd capacity will be used from I I | 199 **xx Pumping to Llandegfedd reduced due to repairs
DctailstlFtheir.rtlivirlrra]rr:scrvrrirsir.rcach<lft1-rcgr<lr.tpit.tgsIistcdall<lr-errrcar'ailabIc

not bc rcprcsentativc oithc st()ragc crxrditions across cach arca; this can bc particularlr.irnportant dnring drouilhts.
l.hctninin-rtrmst()r2gCf-lgLrresrelatettlthc1988-l9!)ilpcri<ld<ln|rllnsrlmcgravitt'.Fc<lrcscrr'rlirs(cu.(]lrrr.ctl<lg)
bcl<>u, capacifi'tlr,rring thc u-inter to proviilc scopc krr f-l<xrcl attcnnation pr-rrposcs.

Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

/0
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gauging station

groundwater index well
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Where the information
comes from
The National Hydrological Monitoring Ptogramme was

instigated in i988 and is undetaken joindy by the Institute
of Hydrology (IH) and the British Geologrcal Survey

@GS). Financial support for the production of the

monthly Hydrological Summaries is ptovided by the

Department of the Envitonment, Ttanspott and the

Regions, the EnvitonmentAgency (EA), the Scottish

Environment ProtectionAgency (SEPA) and the Office of
Water Services (OFSTAT).

River flow and groundwater levels
The National River Flow Archive (maintained by IH) and

the National Groundwatet Level Archive (maintained by

BGS) provide the historical perspective within which to

examine contemporary hydrological conditions.

River flow and groundwater level data are provided by the

regional divisions of the EA @,ngland and lfales) and

SEPA (Scodand). In all cases the data are subject to revision

following validation (flood and drought data in particular

may be subiect to significant revision).

Reservoirs
Reservoir level information is ptovided by the Water
Service Companies, the EA and, in Scodand, the !ilest of
Scotland and East of Scodand Water Authorities.

Rainfall
Most rainfall data are provided by the Met Office. To allow

better spatial differentiation the rainfall data are ptesented

for the regional divisions of the precursot organisations of
the EA and SEPA. The recent rainfall estimates for the

Scottish regions are derived by IH in collaboration with the

SEPA regions. In Engiand andlfales the tecent rainfall

figures derive from MORECS. MORECS is the generic

name for the Meteotological Office services involving the

routine calculation of evaporation and soil moisture

throughout Great Britain. The discontinuation of the

CARP system used by the Met. Office to provide more

definitive tegional rainfall assessments means that the

recent MORECS figutes have not been updated.

Negotiations are continuingwith the Met. Office to
provide mote accurate areal figures. Until the negotiations
ate concluded the regional rainfall figures (and the return

periods associated with them) should be regatded as a

guide only.

The Meteorological Office
Sutton House
London Road
Brackneil

RG12 2SY.

Tel. 01.344 856858; 01344 854024.

Ggntfe fOf lmtinrteofFreshwaterEcology

i;;i;,'\r& IHIIH[:|fiJ*:liT'-"*
HydfOi6gy Institute orvirologv&EwiromenlalMicrobiolog'v

Natural Environrnent Research Council

The cooperation of all data suppl-iers is gtatefully

acknowledsed.

Subscription
Subscription to the Hydrological Summaries costs d48 per
year. Orders should be addressed to:

Hydrological Summaries

Institute of Hydtology
!ilallingford
Oxfordshire
OX1O 8BB

Tel.:01491 838800

Fax:01491 692424

Selected text and maps ate available on the WWST at

http : / /www.nwlac.uk/ih

@ This documentis copydght and may not be reproducecl

without the prior permission of the Natural
Environment Research Council.

/2

lt /98


