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GROUNDWATER FLCOW INVESTIGATION AT HUNTERSTON

FIRST VISET
The site was visited for borenhole investigation between 14,11.73 and

20.11.73: At the time of the visit the conditions obtaining wereAas described

in Table 1.

A programme of borehole logging was undertaken, a summary of the work being

given in Table 2.

An analysis of the temperature/condﬁctivity logs indicates a number of levels
of water movement in each of the boreholes and these are shovn in Fig.l.
Covies of approvriate logs are given in Avpendix l. The results of the flow
investigations are also shown in Fig.l. Under the cornditions vrevailing &t
the time of the investigation the flow was upwards in all cases. Allowance

for the effect of turbulence should be made when evaluzting the flow rates.

Closedicircuit television insnections were made..in Hos.l and 2 boreholes in
axial view only. Unsatisfactory results were obtained with the radial
viewing head due to the gmall borehole diameter. Video tape recordings
were made of the downward camera run in both boreholes. Still photograchs
were tczlzen -at selected ievels. The tapes and photograrhs are available at
ExhiSition Road; together with the voint resistance, self-potential

and celiver logs. The 15 normal resistivity logs sre given in Appendix II.

SICOrD VISIT

A second visit to the site was made bet-een 25.4,74 2nd 2.5.7% to continue the
flow and borenole logging investigation started in MHovember i973. Tnree new
boreholes Were available for loggins. Mos L, 5 and 6 (Table 3). MNo 7
borehole was not completed and due to shortsge of lining tubes the casing had

been withdrawn in Boreholes 2 and 3.




TAGLE 1

BOREHOLE DETAILS APPLYING IN NOVEMBER 1973

BOREIIOLE MNO. 1

BORZTHOLE HO. 2

BOREHOLE NO. 3

BOREHOLE NO. &

NS 19371 49759

GRID REFERENCE NS 13897 Loxdhk Ns 18900 44972 NS 19038 4LEZLB
DRI LLED 100.57a 79.45m 100.10m ) )
OEPTH )
PLUBED 99.55m 79.m 68.70m )
) In course of
)
) Construction.
NONIN:L (CASING 12.2cm 12.2cm 12.2¢cm ) :
‘ g Dgpth on 20.11.73
)
DIAMETRR® (OPLEM IiOLE 10.5¢m . 10.5¢m 10.5¢cm ) c.15a
)
)
(toP (a.g.l.) 10.0cnm 0.0cm 0.0cm g
CASING )
éwrmq (b.r.1) 37.93m 36.20m 26.88m )
APPRGKIMATE 0.D. (m) +18.2 +15.38 +15.00 +18.8
OF G.L. AT STTE '
R.W.L. (15.11.73) FLOWING AT FLOWING AT - R.%.L. (P0.11.73)
WATER LEVEL 1.595 m.b. ton of 1.22 1/sec c.0.40 1/sec 5625 m.bag.l.
casing (14.11.73) (14.11.73)




® ] ® ® o ® b
TABLE 2 BOREHOLE LOGGING NOVEMBER 1973
BOREHOLE NO 1 BOREHOLE NO 2 BOREHOLE NO 3 BOREHOLE NO &4
/
TEMPERATURE/ (REST . - -
CONDUCTIVITY (FLOWING - o »
LOGGING (PUMPING » - -
=
(REST * - - S
FLOWMETER (FLOWING - . . &
(PUMPING . - - 5
&
122}
8
CALIPER . . - O
2
5
(16" NORMAL . * " i
RESISTIVITY (P.R. » . » S
(S.P. - » £
(@]
[sa]
C.C.T..VI . ‘ ' ‘ -

Log made

No log
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' TABLE 3 BOREHOLE BETATLS APPLYING IN APRIL-MAY 1974

| TABIE 3 BOREMOLE DETAILS APPLYING IN APRIL-MAY. 1974* |

s

3

BOREHOLE No 4

BOREHOLE No 5

BOREHOLE Mo 6 .

BORZHOLE No 7

GRID REFERENCE

NS 19038 48848

/

NS 18418 49220

NS 18869 h9h10

NS 18881 L9433

(Drilled 97.00 m 95.00 m 91.50 m oli.00
DEPTH
(Plumbed ¥
In ¢
(b.t.Casing) 96.29 m 93.58 m 90.27 m n course of
construction |
On 28.4.74 depth
(CASING 12.2 cm 12.2 cm 12.2 cm
GOMINAL : 12.33 meb.g.1.
DIAMEIER  ( )
(OPEN HOLE 10.5 cm 10.5 cm 10.5 cm
(TOP (a.g.1) 17.0 cm 0.0 cm 17.0 cm
CASING (
(BOTTOM (b.g.l.) 23.0 m 23.0 m 38.5 m 39.06
APPROYIMATE 0.D.(m)
18.8 m 20.8 m 17.9 m 17.8 m

OF G.L. AT SITE

VATER LEVEL

R.W.L. (2.5.74 1010h)
2.29 m,b.1l.t. tov

R.%.L.(28.4.74 1400h)
4,24 m,b.l.t.top

R.W.L (26.4.74)
0.55m.b.1l.t.top
(28.4.74)
Slight overflow
R, L(1.5.74 1016h)
0.36 m 2.1.t.top

On 28.4.74 water level just

‘brimming at 0.49 m.a.g.l.

)

+ The casing in Hos 2 and 3 borenoles has been pulled anc

* R

the boreholes allowed’tb c

(in eztension viecd
olTlapse. -

.".L. in No 1 Borehole (28.4.74) 0.266 m.b.1l.t. top (1.5.74 1055h) 0.054 m.a.l.t.top; within extension piece.



The programme of work undertaken was similar to that on the first visit with the

onzission of closed-circuit television and caliper.
A summary of the flow logging and formation logging undertsken, is given in Table 4.

The levels of inflow into boreholes 4, 5 and 6 are shown on Fig. 2, together with
the flow rates measured under various conditions. A selection of temperature/conduct-

ivity logs is given in Appendix 111.

The resistivity profiles run during the second visit (Apéendix IV) have provided

sufficient additional information to permit a tentative correlation between boreholes
1-6. The present interpretation of this correlation (Fig. 2}, which it is recognised.
is not unique, suggests the existence of at least three faults in the area bounded by

the boreholes, and a conjuctural plan of the faulting is given in Fig 4.

WATER SAMPLING

During the course of the two visits samples of water were taken from Nos. 1, 2, 3, 4,
5 and 6 boreholes for tritium and mineral analysis. The results of the determinations

are given in Table 5.

COMMENTS
1. Until such time as the bores were sealed, artesian discharge occurred from bore-

holes 2 and 3. Intermittant discharge took place from boreholes 1 and 6.

2. . There is a zone of groundwater movement through the site at 62-65m below surface
vhich does not appear to be controlled by structure or lithology. A secondary level
occurs at some 74m below surface. Many minor levels of groundwater movement can be

identified both above anéd below these zones.




+ See Appendix V
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TABLE L4  BOREHOLE LOGGING APRIL-MAY 1974
BOREHOLE No 1. BOREHOLE No 4 BCREHOLE No 5 BOREHOLE No 6 BOREHOLE No 7
/ :

ENPERATURE, (REST - . » .

CONDUCTIVITY (FLOWING - - - °

LOGGING (PUMPING (Recovery) * * *

(REST - - * L3
FLOWMETER (FLOWIXG - - - - -
(PUMPING . . . * S
No 1 PUHPING - - - . &
o
&
2
: o
(16" MNORMAL . . o ©
RESISTIVITY  (P.R. - . . & .
(S-Po - * [ ] %
5
u
(@)
jas}
MATURAL GAMMA 4 . . . . 3
» O
m

*Log made
- No log
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TABLE &  MingRAL ANALYS)s RESuLTS (Aj/é) OF WATER SANPLES
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%.. In the rest condition (bores not artesian) uoward flow was observed in
boreholes 5 and 6. The majority of this flow was captured at the 62-65m
level. The conductivity log made in the rest condition in No 4 Borehole

suggests that a similar condition obtains in this bore.

L, logging in No 6 Borehole while pumping from No 1 confirmed communication

between these boreholes at the 62-65m level.

5. " The television inspection showed that the levels of contribution are

associated with marked bedding plane features.

6. Variations in temperature and conductivity were observed both in depth and
time. In general, temperature and conductivity rose with depth but it is not
considered that the variations were sufficiently marked to be of significant

importance in the preselt investigation.

7. TFurther results of the mineral =znalysis of the water samples are awaited.
To date they show an unremarkable series of analyses which would not avvear to

preéent any cavity constructional problems. *

i

A.S. ROBIRTSON @Jﬂ%m

23rd July, 1974.

Hydrogeological Dep=zrtment
Institute of Geological Sciences
Exhibition Road

South Kensington

London S.%.7.

* Sce note on Table 5




Appendix I

No 1 borehole Logs Tl/Gl, G, 3 T3/G5, G¢

No 2 borehole F'Tl/cl’ G2

No 3 borehole Tl/Gl, 62

n

36.00 pmhos 8.41 °c

37.00 umhos 9.26 °c

38,00 mmhos = 10.05 °C

1]

39.00 pmhos = 10.87 °C

Appendix II

No 1 borehole 16" normal resistivity log
No 2 borehole 16" " .on “

No 3 borehole 16 " "

No 4 Borenole Llogs G,, G

No.5 Borehole logs Gl’ Gl+

N ol N I
No 6 Borehole Loss Gl’ Gu' Gs, G8' T2

36,00 umhos = 9.9k gC
37.00 umhos = 10.76 °C
38.00 pmios = 11.63 °C

39,00 /u::hos = -12.40 °c




No &4 - 6 Boreholes

No 1 Borehole )
)
No 4 - & Boreholes)

Appendix IV

16" Normal: Résistivity logs.

Appendix V

Natural Gamma lLogs
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