Unit 1 Charter Court,
Well House Barns,
Chester Road, Bretton,
Flintshire, CH4 ODH

GroundSolve Ltd

Consulting Geotechnical, Engineering Geology and Environmental Engineers.

Tel: 01244 661361

Mob: 071577 514184

Email: mikescott@groundsolve.com

REF: 1778/TF/Soakaways/mjs

Mike Forgrave
Gower Homes
8 Temple Row
Wrexham LL13 8LY

31% December 2015

Dear Mike,

RE: TOTAL FITNESS, WREXHAM: SOAKAWAY TEST RESULTS

Introduction
Gower Homes propose to build twenty one properties on the northern half of the Total Fitness car

park in Wrexham. The proposed development layout is presented on Sketch 01.

As part of the development it is proposed to drain the site using soakaways and a preliminary
drainage scheme has been designed by rba Consulting Engineers, which is also presented on Sketch
01. Three geo cellular soakaway facilities are proposed to take the entire site drainage.

Investigation and Soakaway Testing
Three trial pits were excavated at the approximate location of the cellular soakaways to a maximum

depth of 3.90m to ensure suitable material was encountered for the test.

The trial pit logs are presented in Appendix A and the findings of the trial pits are summarised

below.
TP No | Made Ground (m) | Clay (m) Sand/Gravel (m)
1 0.0-0.90 0.90-1.40 1.40-3.50
2 0.0-1.90 1.90-3.70
3 0.0-1.30 2.0-3.15 1.30-2.0
3.15-3.90

The soakaway testing was carried out in accordance with BRE Digest 365 and comprised filling the
trial pits quickly using a 2,000 gallon (9,000litre) water bowser, which was frequently refilled
during the testing. Three tests were possible in TP 1 and TP 2, however, only one test was possible
in TP 3 due to the low permeability of the soils.

The fall in water level was monitored and the permeability of the soil calculated. The results of the
testing is summarised below and presented in full in Appendix B.
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TP No Depth (m) Test No Permeability m/sec
TP 1 3.5 1 1.60x 107
2 1.176 x 10~
3 9.788 x 10 ™
TP 2 3.70 1 2.016x107°
2 1.574x 107
3 5.108x 107
TP 3 3.90 1 6.279x 10°

The tests in TP 1 and TP 2 were influenced by slight instabili? of the trial pits causing silting up of
the base of the pit. However, a design permeability of 1 x 10 ™ m/sec is considered reasonable for
these granular deposits.

However, in TP 03 the soil was much less permeable and the calculated permeability is marginal for
the use of soakaways.

While this soakaway could be used for storage, consideration could be given to an overflow facility,
which takes excess water to a more permeable soakaway.

Attention is also drawn to the following:

Soakaway 1 is within the wayleave for the existing drain and may need to be moved.

e Soakaways should not be moved any further northwards without consideration of the
potential affect of raising groundwater levels behind the retaining walls leading to the
railway bridge.

We trust this is satisfactory, any queries please call Mike Scott on 01244 661361.

Yours sincerely

,,,,,,,
s g
e P

M J Scott
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APPENDIX A

Trial Pit Logs




Depth (m)
0.00-0.10

0.10-0.20

0.20-0.30

0.30-0.90

0.90-1.40

1.40-3.50

Notes

oD s

TRIAL PIT 01

Strata
Tarmac

Loose to medium dense light grey/ off-white slightly sandy silty angular to sub
angular medium to coarse limestone GRAVEL (HARDCORE)

Medium dense to dense dark grey clayey angular to sub angular fine to coarse
GRAVEL (MADE GROUND)

Medium dense to dense light grey/ off-white becoming dark grey at depth sub
angular limestone and brick COBBLE and angular to sub angular medium to coarse
GRAVEL in a sandy silty matrix (MADE GROUND)

Soft brown slightly sandy slightly gravelly silty CLAY. Gravel is sub angular to sub
rounded fine to coarse (GLACIAL DEPOSITS)

Loose to medium dense brown clayey becoming slightly clayey with depth gravelly
medium to coarse SAND with a little to some sub rounded cobble. Gravel is sub
angular to sub rounded fine to coarse (GLACAIL DEPOSITS)

Pit dimensions 0.80m x 2.40m x 3.50m,

Pit sides were slightly unstable from 1.40-3.50m,
Groundwater was not encountered,

National Grid Reference: SJ 33073 51636,
Plastic coated cable encountered at 0.80m.
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Trial Pit 01 Soakaway results

Test 1 Test 2 Test 3
Time Depth Head Time Depth Head Time Depth Head
(Mins) | (m) (m) (Mins) | (m) (m) (Mins) | (m) (m)
0 1.32 0 1.00 0 1.02
1 1.52 1 1.29 1 1.22
2 1.72 2 1.41 2 1.31
3 1.82 3 1.50 3 1.42
4 1.90 4 1.55 4 1.44
5 2.01 5 1.61 5 1.50
6 2.09 6 1.68 6 1.51
7 2.15 7 1.74 7 1.56
8 2.22 8 1.83 8 1.62
9 2.30 9 1.86 9 1.65
10 240 10 1.93 10 1.69
15 2.60 21 2.36 15 1.85
23 2.82 26 2.49 20 1.96
30 2.60 25 2.12
35 2.69 30 2.23
40 2.79
48 3.00




Depth (m)
0.00-0.10

0.10-0.20

0.20-0.30

0.30-0.35

0.35-0.95

0.95-1.90

1.90-3.50

3.50-3.70

Notes

BN

TRIAL PIT 02
Strata
Tarmac

Loose to medium dense light grey/ off-white slightly sandy silty angular to sub
angular medium to coarse limestone GRAVEL (HARDCORE)

Medium dense to dense dark grey clayey angular to sub angular fine to coarse
GRAVEL with a wooden sleeper (MADE GROUND)

Loose to medium dense dark grey/ black gravelly ASH/ sub angular fine to coarse
GRAVEL in an ash matrix. Gravel includes coal (MADE GROUND)

Medium dense to dense light grey/ off-white sub angular limestone and brick
COBBLE and sub angular medium to coarse GRAVEL in a sandy silt matrix
(MADE GROUND)

Loose to medium dense brown gravelly medium to coarse SAND with a little to
some sub rounded cobble and boulder. Gravel is sub angular to sub rounded fine to
coarse coal and brick (MADE GROUND)

Loose to medium dense brown slightly sandy clayey becoming slightly clayey and
sandy with depth sub angular to sub rounded fine to coarse GRAVEL with some sub
rounded cobble and a little sub rounded boulder (GLACIAL DEPOSITS)

Loose to medium dense brown sandy sub angular to sub rounded fine to coarse
GRAVEL with some to much sub rounded cobble and a some sub rounded boulder
(GLACIAL DEPOSITS)

Pit dimensions 0.70m x 2.90m x 3.70m,

Pit sides were slightly unstable from 1.20-2.70m,
Groundwater was not encountered,

National Grid Reference: SJ 33062 51323




Trial Pit 02




Trial Pit 02 Soakaway results

Test 1 Test 2 Test 3
Time Depth Head Time Depth (m) | Head Time Depth Head
(Mins) | (m) (m) (Mins) (m) (Mins) | (m) (m)
0 2.00 0 1.79 0 1.79
1 2.21 1 1.94 1 1.89
2 2.35 2 2.01 2 1.94
3 2.48 3 2.12 3 1.98
4 2.53 4 2.20 4 2.02
5 2.61 5 2.25 5 2.08
6 2.67 6 2.30 6 2.09
7 2.73 7 2.36 7 2.11
8 2.77 8 2.40 8 2.14
9 2.80 9 2.45 9 2.18
10 2.83 10 2.48 10 2.21
15 3.10 16 2.71 18 2.40
20 3.26 25 2.49
30 2.56
37 2.65
42 2.73
66 2.86




Depth (m)
0.00-0.10

0.10-1.30

1.30-2.00

2.00-3.15

3.15-3.90

Notes

e

Concrete slab found in west of pit at 1.00m, pit extended 0.50m to

TRIAL PIT 03

Strata

Grass over loose to medium dense dark brown gravelly clayey SILT. Gravel is sub
angular to sub rounded fine to medium (TOPSOIL)

Loose to medium dense brown clayey gravelly SILT/ fine SAND with some cobble
and boulder sized pockets of firm gravelly clay and a little to some sub angular brick
and concrete cobble and a little roots. Gravel is angular to sub angular fine to coarse
(MADE GROUND)

Medium dense light brown clayey gravelly medium to coarse SAND with a little to
some cobble sized pockets of slightly sandy silty clay. Gravel is sub angular to sub
rounded fine to coarse (GLACIAL DEPOSITS)

Firm brown locally mottled black slightly sandy slightly gravelly silty CLAY with a
little to some cobble sized pockets of light brown silty fine sand. Gravel is sub
rounded fine (GLACIAL DEPOSITS)

Medium dense to dense orangish brown slightly gravelly medium to coarse SAND
with a little to some coarse gravel sized pockets of clay. Gravel is sub rounded to
rounded medium to coarse (GLACIAL DEPOSITS)

Pit dimensions 0.70m x 2.60m x 3.90m,
Pit sides were stable,
A very slight seepage of groundwater was encountered in the northern pit wall at 1.00m,
National Grid Reference: SJ 33110 51268,
the east.
T - g
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Trial Pit 03 Soakaway results

Test 1
Time Mins) | Depth (m) | Head (m)
0 1.00
1 1.10
2 1.21
3 1.31
4 1.38
5 1.42
6 1.46
7 1.47
8 1.50
9 1.51
10 1.52
15 1.59
20 1.62
40 1.73
60 1.79
75 1.85
95 1.88
200 2.14




APPENDIX B

Soakaway Test Results




0'[ = J9¥[1J OU YIM ‘Q€’( = 10308 Jusunsnipe 19)[1J [9ARIS YIM

¥0-3009°L 8¢ g'e 00°L €602 9688 8lL'¢ Ge'o Geo'L 080 ov'e 0s'c
s/w ajel (surw) (surw) SW J3Jem JO BWN|OA Zw 0gdy (w) (w) (w) (w) (w) (w)
uonesjjyu| [°14] G/} « 10J0B 4 Juawinsipy GZAdA-GZdA ealy aAloay3 (0=p)uidap t8jepn | 10N %S2 38 PEaH [10A %G/ Je peaH YIPIAA yibus yideqg
(seynuiw) swig
(e (e} (e} ()
v < on — ()
000
00 W
0
ov.o o
5 090 o
- 080 =n
= 00T £
)
= 0Tl =
- (1728 -
= 09T =
||
=t 031 3
—#1 00T = : .
—® 077 @ 89°0 ¢8¢C €C
oz L 06°0 09T Gl
0L'L o' ol
0Z'L 02 6
8Z'L 22T 8
Ge'l GL'Z L
L'l 602 9
CI/C1/CC 6v L 10C S
09'L 06'L 2
[ 1S9l T0d.LS Ty =5 =
WRYXAIA\ ‘SSoulI] [e10], 8L el z
) 86'1 251 |
PIT aajoSpunosh 8L ZEl 0
Ja)epn 19)epp (suipn)
jopeay | joydaq| awiy




0°1 =191 OU UM ‘0€’0 = 098] Judunsnipe 1a)[1y [9ARIS IIM 4

v0-39.L1°L 144 ] 00’L 000°¢ 00601 08¢ €90 Gl8°1 00'L ov'e 0S¢
s/w ajel (suiw) (suiw) SW I9JEM JO BWN|OA Zw ogdy (w) (w) (w) (w) (w) (w)
uonesu| sal s » 0joe Juswnsipy GzdA-G2dA ealy aApaya [ (0=1)uidep Jo1eM | 10N %Gz 18 PeaH [I0A %62 e peaH YIPIN yibua yideq
(senuiw) sawi
(] (e} () (e}
wn =r on — (w)
000
0T0 o
: oro &
- 09°0 o
") - 080 =n
m— 001 <
0T 8
orr @ 050 00°€ 8y
“uw 09T ~ 120 6,2 v
o 081 3 18°0 69C Ge
femg—r 00T § 060 092 0g
= 0CC @ 10} 6Y'C oz
i ore @ yL'L 9e'Z 1z
09°C /G'L €6'L 0l
¥9'L 98'L 6
191 €8'l 8
91 vL'L /
z8'L 89'L 9
CL/C1/TC 68’1 %H” w
T IS9L 10d.LS e B
Eﬁﬂxoﬁkf ﬁmmoﬂﬁ q Twn—orﬁ 60°¢ Wl [4
12T 621 |
PI1T a0jogpunos’ 052 00’1 0
19je Jayepm | (sui)
jopeay | joypdeq| owiL




01 = 191 ou YuM ‘Q€’0 = J03or] Jusunsnipe 191y [9ARIS yum

G0-388.'6 09 g8 00°tL 1.G°€ 808°LL 8y'¢C 290 098°L 0c'L ov'e 0s'e
s/w sjel (sunw) (suiw) S I13)EM JO SWIN|O/ Zw ogdy (w) (w) (w) (w) (w) (w)
uonieniyu| 14! Gl « 10jJ0B 4 Juawinsipy GZAA-GZdA Baly aAljoal3 (0=p)urdap Jajepn | [OA %GZ 18 peaH ||oA %G/ e pesH UIpIM yibua yidag

(sonuiw) awi
(@] o o (@] o
wv < on (@\] — (ew]
000
0T0 =&
00 @
090
001 S
T
om.w m
B— oy
L E—" 091 m
g 081
pinll r 00°C w/ 1T £2C 0€
= 0CC o
Loyt o= 8e'l 1% sz
097 @ Gl 961 0C
08 &£ Go'L g8l Gl
00°€ 181 691 0l
g8l 591 6
88'1 291 8
6} 95l L
661 161 9
CI/C1/CC 002 051 S
90¢C vyl ¥
€ IS9L T0d.LS hz e g
WRYXAIA ‘SSomI] [e10], 6LC L€l 4
) 82'¢C zc|L L
P17 20jogpunosh 8v'C 20°L 0
J3JepA FEITTTY (suin)
jopeaH [jouydag| auwny




0T = J9)[IJ OU YIIM Q€0 = J0JorJ Jususn(pe 19}y [9ALIS UM 4

¥0-3910°C 0z 4 00'L 9zL'L 0SL'8 0Ll £v'0 GlZ'L 0.0 062 0L'¢
S/Ww ajel (suiwi) (suiw) cW J3Jem Jo swn|op 2w ogdy () (w) (w) (w) (w) (w)
uones|uu| G2 Y3 « 10J9B4 Juawinsipy GZdA-GZdA Baly aAldaya | (0=)uyidep Jojepn | I0A %GZ 18 PESH [IOA %S. 18 peaH UIPIM yibuan yideq
(seynuiw) sawiy
m (o} () (=) [a) (e} (=] (e} S O
— (@) [=%e] o~ O v < on (@\] — (@]
000
0C0 m__un
3 Q
ot ov.o o
& 09°0 o
080 =n
001 <
- 0T'1 m,
_.ll O.v.ﬁ =
09T —=
B oo 3
081 o
00T o : .
0zz O yy'0 92'¢€ 02
oz L 090 0L'e Gl
/80 €8'¢C 0l
060 08'¢C 6
€6°0 LL'T 8
/60 €L'C JA
€0’ 19C 9
CI1/C1/CC 60°) 19T S
AN €9'¢C 14
WEYXAIA ‘SSaulI] [B10], ge'l €T 2
: 6%’ X4 l
PIT 0joSpunos’ 0L 00T 0
J19)epn 13)e A (suin)
jopeaH |joydaqg| awip




0’1 = 191 ou YIm ‘0 g’ = Jojoey Jusunsnipe Isyiy [9ARIS YA

¥0-3¥.LG°) (04 g'G 00°L 1418 % ¥8LZl 16°L 8’0 eev'L 0s’L 062 0L'¢
S/ sjel (suiw) (surw) W Jajem JOo awn|op 2w ogdy (w) (w) (w) (w) (w) (w)
uonesuu| G2 G/} « J0joe 4 Jusunnsipy gzdA-G2dA ealy aAoays | (0=}uidep Ja1ep | 10N %Sz 1 peaH [IoA %S. Je pesH UIpIAA ybus uideq
(senujw) swi g
w (e} (] = (] (e o (e} (=) (=)
— (@)Y [~} o~ O v <t o (@] — o
00°0
0C0 o
. o
ov.o o
09°0 o
080 =h
= 001 S
ozt 8
12 -
- 09T =
Bl g3 3
] . (1]
00°C =3
0T'C % - :
oV’ — mm.o E.N 9l
44} 8%'¢C 0l
gc'l 4 6
0g’lL ov'c 8
el 9€'C L
ov'L 0€C 9
CI/C1/TC Syl 52z S
0S'L 02'¢ 14
ENQXO.H\K/ Ammoﬁﬁ m ﬁwHO,H. 69'L 10°¢C 4
’ 9L ¥6') L
P37 aajogpunoth 1671 6. 0
19)e M\ 19JepA (suin)
jopeay | joyydeg| eungp




0'1 = 19)[1J ou YuM ‘0€"() = 0308} Jusunsnipe 19)[1y [9ARIS YUM

G60-3801°G gzl el 00°tL 80L'Yv 9lLL'¢l 16} 8v'0 ceEV'L 0L} 06°¢ 0.°€
s/w ajel (suiw) (suiw) SW J9JeM JO BUWIN|OA Zw ogdy (w) (w) (w) (w) (w) (w)
uonesuu| Gz SA « 101084 Jusunsnipy GzdA-GZdA ealy aAoaya [ (0=1)uidep 191 | 10N %GZ 18 PeaH [10A %G. 18 pesH UIPIAA yibua yidaq

(soynuiw) swiy
nnW (] [aw) (=) (] (e o (e} (@]
— N 0 [ \O vy o (@\] — (]
00°0
0C0 m__uu
070 m.
09°0 o
o 080 =n
o 00T £
o oc1 B
o1 @ ¥8'0 98T 99
09T — /60 €l'C v
..-._-l-...t, 031 3 S0l 59C L8
® 07 vL) 952 og
- P T
0T’ D lc'L 6v'¢ G¢
oz L 0€'L or'e 8l
6v'L 12T oL
25’1 8Lz 6
951 vL'Z 8
6S’L 4 /
19'L 60°C 9
CI1/C1/CT 291 802 S
€ IS9T, Z0d.LS A
WRYXAIA\ ‘SSoUI] [810], wm” MMW w
P17 aajoSpunos’ 16°1 611 0
FEN T T 19)epA (suin)
jopeaq |[joydag| awiy




0’1 = 191[J ou yum ‘0¢’( = J0Jor] Jususn(pe I9)[Iy [9ARIS YIIM 4

90-36.2°9 0€9 (014 00'L ceL’e 0656 06'¢C €L0 Gl1¢ 0.0 oL'e 06°¢
s/w ajel (surw) (surw) €W Jajem Jo swn|oA Zw 0gdy (w) (w) (w) (w) (w) (w)
uoljeniyu| [*14) =72} « J0jJoB 4 Juawinsipy GZAdA-GLdA Ealy aAljoalg (0=p)udap 1938\ | [OA %GZ 18 PESH |[IOA %G/ Je pesH UIpIAA yibua yidaq@
(seynuiw) awi |
() (e} () () (e} (e}
(=) 2] O < (@\] (e} (] S (= ()
N — — — — — (%] o) < @\l (@]
000
0C0 o
00 o
090 <
ow.m m.
00’
0T £
oyl B oLl vz 00z
b wm.# 1 20T 88’1 56
= 07 S 50 g8l G/
| o o i 0vr 3 Lz 6L 09
o | 0V & LT £l ov
ﬂ- 097 ® 82¢ 291 0z
% 08¢ @ 12 651 Gl
00°€ 8€C 261 0l
6ET 151 6
or'e 0S'L 8
ev'e Lyl /
vr'T ov'L 9
CL/C1/CT 8z 2 S
25T 8eL v
1383l €0d.LS 6T T3 =
WRYXAIA ‘SSoUI] [elo]. 69C 1 z
’ 082 oLl |
P3T 2ajogpunosh 06C 00} 0
J13)epn 19)e M\ (suin)
jopeay | joydaqg| awiy




