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Ref:a:\\Water\Borehole 3 July 1999

14. 1x8"& 1x6" delivering over 7000 G.P.H.
186. 4000 G.P.H. continuously' daily
16. - 2 x 6" 5000 G.P.H. together
17. . 460 ft 1 x6" 1500 G.P.H. 2001t from beach - fresh
18.. .St Martin 375t 1x 6" 3000 G.P.H. into reservoir
19. ' _ 1x 6" 2000 G.P.H. still supplying inspite of . enlargement in the
last few years. .
20. . St Martin 3000 G.P.H. into reservoir
21. - 4 bore-holes drilled in inappropriate area, all saline ten to twelve years
ago. Ours was drilled and is still providing the hotel today in spite of w/works passing the gate.

122, " herd large farm house and crop spraying 1 x 6” x 100 ft 2000 to 2500
G.P.H.
23. . . St Martin over 200 head to water plus crop spraying farm house and staff 3000
plus G.P.H.
24. - 250 head plus staff and large reservoir 3000 G.P.H.
25. Glass houses with 5 x 6" all supplying farm 2 to 4000 G.P.H.
26. AgriBore-Hinfield .. - Generator driven over 3500 G.P.H.

27 . st Martin 1x:6” x 60 only 3000

28. . St éaviour 1x6" x 200 ft_ agri irmgation 2500.G.P.H.

- 27. 21flats 1 x 6" x 60 ft on a fully pressurised system no holding tanks.
28. 1 37 flats full pressﬁrised system 1 x 6" x 200 ft with 1-HP Pump. High head
29, o Hotel 1x6"x 150 ft for toitets and swimming poo! plus
garden irrigation -
30. . for irrigation flower field for Battle of Flowers 3500 G.P.M. 1 x 6"
31. ' - 1x6"x400 ft Big area of glass, cattle herd, staff in 13
porto cabins and wash rooms plus farm veg and potato washing, and reservoir fi Illng 4000 plus
32. . St Peter 1 x 6 x 200 ft 2000 G.P.H. farm and c/spraying
33.° "1 x4 x * 200 ft for house hold users car washing etc with the sea on three sides

and still fresh for last ten years.

34. Oid Fort Road has 5 bore-holes and none have saline intrusion.
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Ref.a\Water\Borehole 3 July 1999

- 35.° . 1x6" x 300 ft in depth approx:mately 400 ft from the beach and fresh
water has supplied the hotel and the cafe

36. N 1 x 6™ approximately 30 ft from the sea wall and fresh water 1500 G.P.H.
on H.P. Pump. 4 houses along 1 x 4" used for garden watering fresh water.
37. 1x6"x 500 ft has supplied fresh for years approximately
250 ft from the shmgle beach.
38. ' -~ 1 x6" x 200 ft now used for irrigating -
abundance of water top ot the hill 2500 to 3000 G.P.H.
39. . Millbrook 1 x 6" x 180 ft 11 vergees of gardens with Automatic sprinklers
at least 3000 G.P.H.

40, , St Lawrence 1 x 6" x 300 ft over 3000 G.P.H.
1. .. 1x6"x 200 ft 2000 G.P.H.
42_° - . _ ' _ . 1 x 8" fresh water
now far from the sea but was approximately 250 ft from the sea wall.
43. . . St Ouen 1 x 6” over 3000 G.P.H. into reservoir.
44, Agribore/h . 4000 G.P.H. alongside 2000

GPH 1x 6” smaller pump.

St.Catherine’s brea_kwater ‘had a well dugin 1847 to provide fresh water for the Iarge
work force. lt_stll as :ts water supply today and is no more than%'-i he:
wall ) : , s
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FAX TRANSMISSION

(X1}

63;71!}!13‘) ﬁndap‘{'a

Fax numixr

O534 - $86ISL

HRTETEY

Dale

Srumar Fomea (8. 9.9

Tatal number of pages

If you dos not receive all pages
please telephone

) :‘\?(“-‘--"HU —PG.. " 'gz.‘ O t.‘( .

1 hopa the fishing went weall on Friday and that you have
torgotten about BGS for at least a couple of days.

‘I have baen thinking a bit about your problems and feel that

there are two approaches to ba adopted. BGE conclusions do not
gtand up because of there lack of understanding of the geology
and the 40m rubbish and because the¥ have made a totally
inadequate allowance for man induced racharge (raBarvoirs,
laaky pipes, irrigation etc.). [

for the geology they are best attacked through someone with a
good understanding of the geology of Jersey, John Sharp would
bs ideal as anybody else would have a2 lot to learn. If hz2 is
not available your best bet would be to try to persuade the
Dapartment of Agriculture to commission a brief review of the
publighad descriptions of the geology which is probably about
2 weeks work including a visit to Jarsay. “This could be
combinad with a caraful assessment of the impact of man made
affects again probably 2-3 weeks work. The total cost of an
exaerciss such as this is probably in the £15000 range and the
work could be carried out by quite a few consulting firms. The
ona 1 would reccomend (partly because I will be working for
theam from the New Year) is called Hydrotechnica based in

Shrewsbury. If Peter Bastion is interested in talking further

1 would ba free to come to Jarsey in early November as by that

time I will no longer be working for my present employar and
thaerafore no praessure can be brought to baar by BGS.

I hope this is of some use to you. 1t seems an expansive way
to go about things but in viaew of the apparent seriousness of
the present digputes to do things by half measures would
probably do more harm than good.

S SH
{T-. (SJ J&-j-\u {
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~12DRESS: ke TE /N\_/ j IF “

P.H.D. Ref. No. | gevle3 | ! ;
Date | 5‘ 43 : |
Type of Sample ﬁ: e i |
Point of Sampling DT ) g i
Temp *C - ! I i :
Sampled by' ﬁ‘fﬁ ! i f
BACTERIOLOGICAL o i : -
Presumptive Coliforms o ; ! !
Faecal Coli MY ! i
CHEMICAL LABREF: |23 ! ]
Ca hardness as CaCO, 9% l
Mg hardness as CaCO, 41 ;
Free Ammonia °-02 :
Aihuminoid Ammonia |
Oxygen Absorbed 014 2 \

oD 4— [yt

Nitrates as Nitrogen

- Nitrites .~ =~ " 0-00t -

*- ClinChiorides 12 .,
Free Chlofine |
Total Alkainity Ralin 8
“Total Solids !
Elec. Conductivity 578 | -
pH 1-0 )
Taste -
Odour 2 e rweion A
Appearance -rua‘:;,“;“ M
3Detergent 1:}
Hydrocarbons
Fluoresceine
Sulphate 23
Pesticides

Flavsl [ f’ka-»pad-'w. 0D /0D

METALS " -
Lead . MYy )
Zinc 0ol J/
Copper O-6i
iron -2
Sodium 31
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Description of Sample.

Laboratory reference number
Date sampled

Date received

Location or name of source

Examination

1172/92

3rd August 1992

6th August 1992

Ecrehoes Reef St Martin
Jersey

chemical and bacteriolbgical

Type of supply well
N . ¢ ;73&9 — C?.[g.
pproximate age of supply 200 years plus -
Whether in regular use no - 7
Sampling point well -
Treatment if any none
Previous examinations if any
Other details if any
- . )
Characters.

Colour 350 Hazen Units

Turbidity

Taste

Odour odourless

Suspended matter -neglible

Bacteriological Examination s
Total .coliforms(most probable number) ... ... ... ... per 100 ml more than 1800
Faecal coliforms (Escherichia coli} (most probable number) per 100ml 25 %%
Total viable count at 22 degrees Celsius cee e .... per 1 ml more than 10,000
L)
Total viable count at 37 degrees Celsius ces eee e.. per T ml 1008
. per 100 ml -

Faecal streptococci...

Sulphite reducing Clostridia ...

. per 20 ml -

*%



Analysis.

(Milligrammes per litre) = (Parts per million)

1172792

Chloride ...
Fluoride ...
Nitrite
Nitrate

Sulphate ..,

Total hardness (as calcium carbonate)

Temporary hardness (as calcium carbonate)

Permanent hardness (as calcium carbonate)

tm

Er

Calcium ... ... ... ... ...
Magnesium...

Sodium

Potaséium...

Saline ammonia (ammoaium)
Albuminoid ammonia (as nitrogen)
Permanganate value

Lead... ... ... ... ... ...
Copper che tee aae e
ZinC...  veh ven eee e e
Dissolved iron... ... ... ...
JIron in sedimentary form... ..
Manganese... ... ... ... ...

Aluminium... ..,

Total solid constituents (dried at 180 degrees Celsius)

Acidity (sodium carbonate decahydrate to neutralise)

Residual chlorine (free and combined)

Ultraviolet light transmittance at 254 am per 1 cm layer

Hydrogen ion eoncentration (equivalent to pH)

Conductivity at 20 degrees Celsius (Micromhos)

e

»0‘19;

610 **
30 **

8.3 **
2400 **
520 **
2544

70

2474

1000 ** -
10.0

380 **
188 *x
16,9 *#
5.0 %%

-—

0.01

0.72

0.01

%fss than 0.01
4.5 *x
130 % T
5i81 **

40

0.1%
5.9

6980 **



JEREEY  BROLNDWATER

SEMENT OF BRITISM GEQLOGICAL SURVEY REFURTS
. On. Sidlor.

This note presents a brief assessment of the two reports:
Hydrogealogical and hyerogeochemical swrvey of Jersey: HBES5, 1991
Jersey Groundwater - Year 2o BOD, 199

Dopiss  of  these reports were provided by M & Baudings and  the work  was

carried out during the period May 714, 199,

IRTVRODUICT YO

The  reports  pressnt The results of a hydrogeological survey of  Jersey
carried oot during 1990791 and 98 and of groundwater modelling caried out in
1991 . The basic conelusion of the reports is that the level of groundwater
abestraction (estimated abt 3.7 million cubic metres per  year ) is
sufficiently close to the estimabed amount of natural recharge (9.3 MOM per
-y,  bhat thers is a serious ik if long tevm depletion of groundwater
mevess. Addibionally it is concluded that nitrate and potassium levels  in

greundwa ke sources incdicate a potential problen with groundwater quality.

FE N

principal  conclusicon of the reports and the results of the modelling
are totally dependent on bhe acouracy of the groundwater recharge
imates. This estimate is derivedd from conventional hydrological

raleulation based on  both eeteorological records and on soil moisture
ceficit  calculations. Both of which the authors recognise to contain
significant approximations. It wollld perbaps be of interest to erguire as to
why eatimated asnoal  infiltration for Jersey is so much less than  that
quoted  for the three comparable islands in Table 9 of the 1991 report. In
spite  of the uncertainty of the recharge estimate it is used as sole bhasis
For  the statement that “the groundwater resources of the island are being
everpunped  and are not wholly replenished in a normal recharge year’ (1991

Faport,p?7). This conclusion is wnsupported by either chemical evidence o

bre bz limited water level data pressnted.

Mile the recharge estimates provided are recagnised as being approsimations
i aproximabion  ds insignificant when compared with an  extremely hasic
cmmission  from  the calculation. The Island  of  Jersey iz a developed
commuriity  and  the vash majority of the population receive piped water
supply.  For  Jersey the figures prasented in the introduction to the 1991
Faport sugoest that 804 of the population receive piped water from public
aupply, 6% of which is decived from surface souwrces. This would  suggest
Fat  sueface  water supplies a volume three to  four times greater than
groancwater  (12-15  MIM par yeeu). In any piped water system leakage is
Tikely to he of the order of 200 (of Tweo-t, Hoather and Law, 1974) the balk
ef  which will return to the groundwater ressrvoir. This suggests  that for
Jarmey @ recharge estimats based solely on natwal recharge wderestimates
Flee vinlume of recharge by 223 MOM per year. Othsr significant contributions

erwater racharge are likely to be derived from large surface starage
weries and From soakoway type sanitation.

9



is therefore sugoested that the principal conclusion of the EGS Reports

derived from an initially erroneous estimation of recharge  volumes and
Jersey

It

that, an teras of volume, the groundwater resources of the Island of

are ot uncter strens .

The  chenical  evidence presented  in the reports  does not provide any
indication of overexploitation or of developing saline intrusion. It does
howesver provide cause for concern in view of the consistently high levels of
nitrate and potassiom reported. This indicates increasing contamination from
PLman  activity which in tuerm serves to underline tha gravity of the
ommission of anthropogenic sources from the recharge calculations presented.

For a growndwater regime as complex as that of the fissuwred rock acguifers of
] Loof construction of a reproesentative grounduwatar model is one
complerity and can certainly not be achieved by the wse of a

moclel such as MIDFLLOW. The model results presented ' are of
Nlity amdl are totally dependent on the accuracy of the inpot
of which are well defined and one of  which (recharge) I

gy Lhes La
e s

was mecddiim
cluabdows e
parameters  ror
won el contand is seriously o error.

=2

COMOLAS TN

The  principal conclusion of the KSS Reports that the groundwater resources
of Jersey are at serious risk of substantial depletion is based on an
erroneous estimation of recharge volumes and is untenable. There is howevei-,
a serious risk of declining watew- quality arising from buman activity.

SETAH

De- J 8 Sutton, FES, CGeol, MICE, CEng.
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Fort Regent
1808 - 70 ft water

1993 - 160 ft water = 90 ft higher

P Conway, Lissadele, Gorey

1973 - 42 ft down
1991 - 49 ft down
1993 - 37 ft down (after 2 dry years)

Miscellaneous (history of Jersey)

1356 - St Ouen inundated (by sea)
1812 - (Oct.) Sea flooded large area of East Coast of Jersey

1869 - JWNCo inaugurated supply of water to St Helier

Ref: a\w8wd\wekks 06/07/99
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‘Thorough disapproval’ of officers’ actions

SENATOR Vernon Tomes

has expressed ‘thorough
disapproval® of yesterday’s
actions of Public Services
ck in speaking publicly
about the views of the UK
Institute of Hydrology on
Jersey’s water siluation
without bringing a formal
report from the institute to
the Public Services Com-
mittee first,

And water diviner George
Langlois has strongly criticised
the institute’s comments that
the lsland may have to start
shipping in water by the year
HHU it legislation is not intro-
duced. describing it as “scare-
mongering’.

Public Services chief execu-
tive John Mulready ard one of
the department’s chief - engi-

nceers, Roger Culverwelf, yes- -

terday revealed that the insti-
wte had expressed concern
about the deteriorating quality
of th - 'sland’s water supply.

Investigation
L= ]

They further revealed that
the institute had set up a team
1o produce a case study on Jer-
sev as an exz2mple of *how not
10 do things’ as part of a global
investigation into the socio-
economic impact of the over-
exploitation of  water re-
sources.

Senator Tomes. the vice-
president of Public Services,
suid that Mr Mulready had in-
{formed him of the views of the
wnstitete’s principal hydro-ge-
ologist. Nick Robins, prior 1o
Lalking 10 the press.

" dismissed ” the

BY JACKIE HONE

‘However. I fell that it was a
matter that Mr Robins should
pul in his aext rcport. said
Senator Tomes. '[ don't think
the committee should act on
reported conversation. | thor-
oughly disapprove of the ac-
tions of Mr Mulready and Mr
Culverweil.

The Senatgr said that Mr
Robins had siready presested
Public Services with 1hree
“very disappointing’ reports on
walcr resources,

*The third reporl was a wa-
tered-Jown version of the first
and second, and Mr Robins
has su:d that the fourth will be
even more watered down.” he
said.

*He nas also said that his re-
ports could have a 20 per cent
margin of error ¢ither way, so
if that error went in favour of
watet Jiviners, that could con-
pletely change things,

Yestzrday, Mr  Muiready
opinions  of
water Jiviners that the Island
had an wniimited supply of
quality water. saying that Jer-
sey should listen 1o the views
of a world "expert on water
rather than those of the water
diviners,

Senzior Tomes said: *[ have
continually said that Mr Cul-
verwell and Mr  Mulready
shauld sit down with the warer
diviners. explore their theories
and destroy them scientifically
if they can.

*If they can do that. | will be
happy o go along with them.
But ¢reryone is entitled to a
fair hearing.”

Howzver, Mr Mulready said
that he had “already donc thac,

"W have had big mectings

with them before, and we have
disproved their arguments, as
have the British Geological
Survey,” he said.

Mr Langlois said that yester-
day’s report was ‘scaremonger-
ing". *Public Services are just
trying to frighten people be-
cause they want to control all
the water on the [sland,” he
said.

Underground
L ]

He added: °I don't think
they will be able to introduce
legislation anyway,” because
under old fersey Norman iaw,
waler underground belongs 1o
the owner of the land — you
can't force people to have me- -
ters on their boreholes." o

Mr Langlois added that Mr
Robins™ claim that the Island
had the highest density of . -
boreholes in the world — 6,000 -
in its 45 square miles -— was
untrue.

‘We have only got about
4000, tie said. “They are exag-
gerating.* ‘ :

And he said that if the popu-
lation of the Island did not in-
crease much during the next 20
years, the reservoirs alone
would be able to supply
cnough quality water without
resorting 1o ground water.

"There are vast supplies of
deep water down there if need-
cd. and it is clean waler with
no nitrates or anything,' he.

« said.

‘Cur water quality is not
going to deteriorate. And you
can always remove nitrates
from water — it is expensive,
but a lot cheaper than shipping
waier in.'



Department of Agriculture

and Fisheries

P.O. Box No 327

Howard Davis Farm
Trinity, Jersey JE4 §UF.
Tel: (01534) 866200

Telex: 4192635 AGFISH G
Facsimile: (01534) 866201
Chief Officer: Peter Basuon

Mr G Baudains
Glen Moor

Le Bourg

St Clement
JE2 6SP

Dear Mr Baudains

yaurref

ourref  PB/TD{AN
date 13 January 1997

Deputy Dorey has asked me to thank you very much for your letter and also the copy of your
letter to the Jersey Evening Post, both of which he read with great interest.

I am enclosing a copy of the recent BGS report which I trust you will find most interesting!

As far as your last paragraph goes about the bringing over of an independent expert I think you
will recall that in the end it was not to lack of funds but the person himself had been ‘wamed’

not to come.
Kind regards

Yours sincerely

; B

7”Peter Bastion
Chief Officer

RECYCLED
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GERARD BAUDAINS

Glen Moor servicing
I§fe gcl:)urg ) overhauls
. Clemen
Jersey, JE2 6SP, C.I. engine reconditioning
Tel: 01534 865086 . marine engineering
Fax: 01534 856150 repair & alterations
V.A.Tomes Esq.
FPier Rd 1i-1-"94
St Helier. “

Dear Mr. Tomes,

Mr. G. Langleois informs me that Roger Culverwell has asked him on

two or three occasions for information regarding deep water

supplies. We find this swprising as Mr. Langlois has already
advised him where deep water hores are located.

| You may recall we were so amazed by B.B.5.'s statement that water
did not penestrate below 40 metres (later ammended to 23), that we
spent an hour or two assembling & list of S0 bores where water
was first struck below this level. For some bhores, this level is
below 20 metres.
As this information comes from a well borer’'s corfidential
records, naturally people on that list would have to be consulted
before information about their property could he released. _
We asked F. Services to advise us which ones they would like to
look at, and we would seei the clearance. This they declined to
doy, yet Mr. Culverwell continues to ask where these bores are, as
if he doubts their existence.
In order to simplify matters, we have selected some bores from
our list that happen to be in B.G.S. s reports. As these bores
are already being monitored by B.G.S5. / P. S., we presume there is
na problem regarding owner ‘s consent. :
It may come as a surprise to you that H.G.S. deny water exists
relow 40 metres on the one hand, whilst themselves monitoring
bores that go to 400feet. It certaxnly seems strange to us.
If further information regarding the bores below is reguired,
such as geoclogy, the exact depth at which water was first struclk,

- flow rates (B.6.S. have made significant errors in this latter

area) etc., we will do our best to supply same.

1. ta Moye golf course =00t
Z. La Move radar station JI25ft.
3. Buennevalis campsite 400ft.
4. Besco laundry JOSFt.
S. Overdale hospital 200f¢.
&. States farm 400ft .
7. Jdersey milk 180ft.
8. Roval golf club 200F1%.,
?. Strawberry farm 400ft.

Yyours sincerely, cc D. Carter.

F s
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case that we arc taking one step forward ang

back, we shall be in a position to start action.
‘There ate two ways 1o approach it, and it m

ter to have a one-off strike and not to get cor

ed support from 83 per cent of the leachers.

Pane!l chairman Bob Newbury said that the resulils
highlighted the anger felt by teachers over the 13-month
pay dispute, ‘It means that they are annoyed. There is a

REPORT SHOWS THAT SUPPLY |S STILL CONTAMINATED
BY PESTICIDES AND HERBICIDES

‘ater pollution

law may

. "be introduced

A WATER pollution law may be introduced
foilowing the results of the latest British Ge-
ological Survey report which says that the Is-

land’ water supply is still contaminated with

" pesticides and herbicides.

However. Public Services Committee president
Deputy Dereck Carter said that good news was
also contained in the fourth annuat BGS report —
there is no evidence that water is in short supply in
Jersey, or likely to be in the immediate future.

Because of this, Deputy Carter said, his commit-
tee were discussing pushing for-
ward with plans to introduce the
pollution-control aspects of the g
new water law which have beea pending for some
years, leaving the more controversial parts of the
law — particularly the' metering of borchoies,
which would put privaté wells and boreholes
under States control - until a later date.

Concen has been expressed over the problem
of contamination of water supplies with pesticides
and herbicides for some time. Two months ago Jan
James, the new manager of the Jersey New Water-

works Company (JNWC), said that the levels of
pesticides — and to a lesser extent nitrates —

should be addressed, and earfier this year a work-

BY JACKIE HONE

ing party including representatives of Public Ser-
vices, Agricuiture and Fisheries and the INWC
was set up to investigate the problem.

Deputy Carter said that the new BGS report
confirmed that the pesticide problem was still in

- existence, although *not widespread', and that his

commiliee were more worried about this lhan
about nitrates.

‘Tests have shown that about 50 per cent of our
water has nitrate levels above so-called EC sale
limits." he said, ‘but this has probably been true lor
the past few centuries. There is only one known
medical effect of high nitrate
levels, and that is blue baby syn-
drome, of which there has never
been a case reported in Jersey.'

Deputy Carter said that his committee were all
in agreement about the parts of the new water law
relating to pollution, despite being divided — ‘as
the rest of the Island is’ — on other aspects like

‘ borehole mer.enng

*We are not rejecting the rest of the law, but we
think it would be better to bring forward the non-
contentious parts first and then squ.abble over the

rest later,” he said.
‘We need to sort out some pollution control

measures urgently,’\he added.
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HYDHROGEOLOGICAL CUNDITIONS IN THE MIDDLE HAST

towards a deecreasing number of discharye polnts. The

Hausa springs in eastern Saudi Arabia well up in & most

arid reglon, yet have an average yield of 14 m*/sce,
while the largest spring in the world, Rus-cl-Ain with
some 40 m¥/sec., discharges in semi-wrid porthern
Syria. The springs of the Syrian-Lebanese massifs
discharge from limestones and arc ulso surprisinply
large: Aln Sinn averages 10.5 m’fsec, Ain Figch
7.5m%fscc und Ain Barada 3.2m’/sec. Even In the
Djebel Akhdar of Cyrenaic, Ayn Dubussis, yiclding
some 200 )sec, greatly exceeds the other springs. This
¢oncentrated mode of discharge is « charucterisiic
indicating that the aquifer is of n kurstic nature, Xarst
aquifers in Syria arc discussed by Burdon & Safadi

f!gﬁd)- I Y

Submarine spring discharge

Submarinc springs of differemt types aocur in the
Mediterrancun and in the Gulf; It is not knawn if they
vceur in the Arabian sea or in the Red Sea. There are
some 26 idenlified submarinc springs off the coust of
Lebanon, while near the island of Rauad therc is the
famous upwelling doscribed by Lucretius as ‘vomiting
out fresh emid the sult’. These springs gencrully dis.
charge Turonlun-Cenomanian groundwater thraugh 4
carapace of Senonfan marl; they differ fram the open
timestane drowned springs of the Turkish and Cirecian
cousts. Onc  submarine spring  rcpurted  from
Cyremaica, through Ayn Zayanah, ncar Henghazi
{Guecrte 1981) is almost a submarine spring, with
typical mingling of scu and fresh waters in jts caverst-
ous supply circuits, There ure also many submarine
springs in the Gulf off the Hasa littoral. They repres-
ent discharge of fresh groundwater held under artesian
conditions in the confined aquilers; they do not seem
to catrain sea water. ‘The most notable occur kround
Bahrain Island, whose name of *the two scas’ refers to
the ‘waters over the curth and the waters under the

eartly of Genesis.

Tha qanat discharge

The qanat (falaj, kharaz, fogarra, sahzidj, chuin-of-
wells, ate.) is a simple yot saphistivated methud of
rroundwater development, evolving from the nuturai
springs of unconfined aquifers. “The aquifer is tapped
by un inGleration gallery which leads out the water at a
slope less than both that of the piczometric surfsce
aed that of the ground surfuce. In this way the dis-
charpe is brought to surfuce, where it can commund

the iands to be Irrigated. The qunal is very sensitive to
) - . sl Asefuran

Quarterly Journal of Engineering Grelogy, Londan, 1986, Vol. 19, p. 217,
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Borehole discharge

Boreholes naw provide Inaumerable groundwater
discharge/extraction siructurcs, varying from shallow
in the afluvivmy of & wadl bed, 10 decep boreholes
cxceeding 2000m and akin to oilwells. To & great
extent, the economic viability of the deeper bores
depend on the arteslun/confined nature of the water
tupped; otherwise pumping lifts would be too great for
pump wndd pursc. Where artesian pressures are great
and the aquifer is comparatively shullow, upward
seepuge around the casing can causc greal trouble, as
in thaes past in the Qusim naxes of central Saudi
Arabix. In other cascs, the drilling can so aflect the
hydraulic regime that the ground around a borehole
can be crucked and apened up to alfow groundwater
to upwell, as around certain borcholes in the Wadi

Shauti of Fezzan. :

AcknowLepoemenis. This outline of hydrogeologicu! coudi-
tns it the Middle East Is bused on the author’s expericnce
in that region aver the past 30 years. Such hydrogealogical
{nvestigutions are alwuys teamwork, and the author would
wisls to thank good colicagues and falthful friends of thoss
days {or the help they gave In the accumeladon wad snalysis

of ficld and laborazary dittu.

Reforences

AMHROGGI, R. P. 1966, Water under the Sahars. Sci. Am,

114, 21-9,

Rais, . 1927, Problems of the Libyan Dieiert. Geogr. J. 70,
145-18,

Burnos, 12, 1. 1972, Hydrology of scmi-arid reglons. [o:
Famarioce. R. (ed.) Encyclopedia of geachemical and
environimenial soiences, S41-80.

-— WIT. Fow of fossil groundwater. Q. J. eny, Geal
Londnn, 10, 97-124.

~— 981 Infiltrution cunditions of & major ssnditonc
aquler around Cihut. Libyx. Proc. Second Symp. *Geols
ngy of Libya' Tripoti, Academic Prass, Sulem. $95-600.

- — & Sarant, C. 1964, The karst groundwaters of Syria. 1

Hydrol. 2, 324-47.

CARTER, 13. B. 1957, Word climarical atfus, Amer. Geogr.
Sac., New York.

CHOUMRKT, G. & FAURF-MURET, A. 19GR. Tecionic mag of

Africa, 1: 15000000, UNESCO, Paris,
- = & = = 1976. Cieolugical world atlay. 1: 10000000,

UNESCO/BRGM, Hrark.

Duov, R. (Bd.) 1980. Groundwater in the eastern Mediterrs-
neant and western Aslu. UN Waier Regources Service
Repont.

Dincer, T., AL-MIGGRIN, A. & ZivosrMan, U, 1074, Study
of infiliraton and recharge through sand dunes in arld
unés, with special reference to stuble ivolopes and ther-

moenuclear tritium. J, Hydral, 23, T9-97.

]! ¢ us¢ of cnvironmental sotopes in arid

Printed in Northeen [relund

Proceedings

Coastul hydrology

a

Mceting of the 1lydrogealpgical Graup held at Bustington House ou 16 Aprcll 1985

-

the GEMS system st RAF Farnberough. Colour contouriry
soltware  hud  coabled  temperature  suomaliex v be
highfighted. Five nnomalies had been found: two hzd been
conlirmed by water quality unulyxes snd gdencun sonur ac

The mecting commenced with the Ancua Geaceal Meeting,
where & new Group Sevretary und four Cotmittee Membiens
were clected. The Chairman outlined the future programme

fur meetings.
The Arst hvdeoweologiesl nracanruring s ain.
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