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Daily flow volume (m3)

Daily rainfall (mm)

==l + I=I %= I=] %
_E Q..ﬁ:M’\f (I
b ad) sl 83 )
T O
UL _, :T I m_
" — = g o e RS RS e TR RS TR e vl s e 8 e T G et ey o
l# L &l | | 1| | 1 1 [ TR IO [ AN A | F 1 1 (I I | | S A 11
NO = L N b A el <3 At Ll EBla Bl EBld Bld B B = Pa il = ] A= lad & sl dn Fasd
| [ 1 [ | | P & 1 A ¥k L EYTETY OELETYTTENNESYTYEY BT LK
.__O f A S PO U | || O Y | (N O N R | | 4 g By Lpd bld L Bl Ll P Lo L L o1
I | I i | I 4 nmi | g [ TR O I | (U | S I N Y U | O A | (N
0 g____ i 1_._, LU s__;_..z i R T R _, | __m 1L L I il __ i _____ i i I T T _::,__ I _L____,__. i
298 @ 8 28828888 m 8 g
SERRRIRRRRLELIERRER AR ILI IR IR ERERIELERIRISLENEL
IBM LAND AT SOUTH MOOR, HAVANT
Outlet valve daily flow volumes SYMONDS
B TRAVERS MORGAN |
N Eqm_“m CHECKED BY PASSED BY D»ﬂ_0<©m SCALES@ M4 aﬁszmmom.M,nm DRAWING NUMBER —Hm@r_ﬂm m.ﬂ _g

|
T4

FE T V0T 271 Tk
[ A A N A A | ]
= T I T A=V T FFIRT




-
o
-
-
'.l-.llv..ll.. =
-
-
-
-~
Yoy

" 4
— - P D
< P /3
P / .
< D / \ =
\\\ k_. -Im-
4 g Y

+ee~ DITCHES

'SYMONDS
TRAVERS MORGAN

IDRA\IIHG NUMBER

E.GRINSTEAD

IBM LAND AT SOUTH MOOR, HAVANT

GROUNDWATER AND SURFACE WATER

SAMPLING LOCATIONS

Figure 9.1

ISSUING DFFICE

1:2500

SCALES

JUN'SB

TEM

DRAWN BY [CHECKED BY [PASSED BY |[DATE
MR




KEY ;
1 - 02/09/95
2 - 06;10/95
3 - 03/11/95
4 - 01/12/95
5 - 08/01/96
6 - 05/02/96
7 - 04/03/96
8 - 21/03/96
24
+2 SIM 1 Upper} Mg~ SO%
@2 STM 1 (Lower
@2 SIM 4 Upper}
x 2 SIM 4 (Lower
Ca** 25% No* 25%
Mg'' 25% Mg™ 25%
o S
%.D‘ ‘.t) ‘:}u
o ™
G2 & ;
Ca™ 50% [Na*_50%]
HCO5 50% g
- 22
[z X} |l o
'S80 24 =
83 el
8
HCOs 25%
SO% 25% B 1
C‘/:‘ 25_? — ——
?5%
.__.3 .
Y
...._..% C>)
@
3
.__g o
Ak
&0 ok e, e e e
%) g
SO% 25% e
Cl~ 25% e’
S -8
B4
* v
1 e
@4 ‘
4]
(o 50%'
] I I | T I I = ] @
[ | 1 | | i I 1 1
10 20 30 40 50 60 70 80 50
0 100
DUROV X'

THE IOFIRKTT OF THE DWW D DOBEM I WOXTED W EVNOMDS CROLP LMITED
MLET NOT B COPED Of NUPRCDUCED N AWT W WTHOUT THER WRITTEN CORSEMT

IBM LAND AT SOUTH MOOR, HAVANT

HYDROCHEMISTRY SYMONDS

DUROV PLOT FOR BOREHOLES
® oot oD STH 4 TRAVERS MORGAN

|ORAWN BY CHECKED BY |PASSED BY DATE SCALES @ A4 ISSUING OFFICE J} DRAWING NUMBER REV
TEJM MR JUN.'96 - E.GRINSTEAD Figure 9.2




KEY :
1 - 02/09/95
2 - 06/10/95
3 - 03/11/95
4 - 01/12/95
5 — 08/01/96
6 - 05/02/96
7 — 04/03/96
8 - 21/03/96
Mg** 50%
@2 STM 2 Upperg
x 2 SIM 2 (Lower
@2 SIM 3 EUppcr;
4% 2 STM 3 (Lower "
Ca’™ 25% Na* 25%
Mq™ 25% Mg™ 25%
fa (5
3 -
G £ T
Ca** 50% v Na' 50%
HCO5; 50% =]
5, i
43
@2 -8
HCOs 25% @1
SO% 25% - | |
__8 -
__D\
B9 x5 | o =
sﬁ e [ B
a
-2
. 8
SO 25% 3
Cl- 25% ¢ "
x _.I_.N
CI'. 50?! %3
- T T T I T T — T T 2
l [ | J | l [ l I
10 20 30 40 50 50 70 80 90
0 100
DUROV  'x

CROUP LTED
o

%
|
§
:
i
|

LAND AT SOUTH MOOR, HAVANT

HYDROCHEMISTRY

DUROV PLOT FOR BOREHOLES

STM 2 AND SIM 3

SYMONDS

TRAVERS MORGAN

DRAWN BY
TEIM

CHECKED BY
MR

PASSED BY

DATE
JUN.'96

SCALES 0 A4

ISSUING OFFICE
E.GRINSTEAD

DRAWING NUMBER

Figure 9.3

REV




KEY. S

1 - 02/09/95
2 - 06/10/95
3 - 03/11/95
4 — 01/12/95
5 - 08/01/96
6 - 05/02/96
7 - 04/03/96
8 - 21/03/96
& 2 Ditch 1
@ 2 Ditch 2
@ 2 Ditch 3
@ 2 Dilch 4

Mg™ 50%

No* 25%
Mg™ 25%

Ca™ 50% Na* 507
HCO; 507 o
o
H-2
7
= N i 8
HCO; 25% @
SO% 25% @
-8
T
@i
7
@ —3 8
o
=
Ll =
" Hes
SO% 25% "
clI- 25% L @ b
ﬁ o~
QS
:$¢&?”g -
6
[CI~ 50% ' | | SO
T T | I l T T [ T 2
[ 1 { [ | ] | | |
10 20 30 40 50 60 70 80 90
0 100
DUROV '’

WL PROPINIT OF THE DRSS MWD DCBCH B VEXTID W STWORDS CROLP LMTLD
WLAT MOT BE COPED Ot REPROOUCED I MY TBAT WTHOUT THER WRITTEN OOSENT

IBM LAND AT SOUTH MOOR, HAVANT

HYDROCHEMISTRY
DUROV PLOT FOR DITCH STATIONS

® 01,0203 AND D4

SYMONDS

TRAVERS  MORGAN

DRAWN BY
TEM

CHECKED BY
MR

PASSED BY  |DATE

JUN."96

SCALES 0 A4

ISSUING OFFICE
E.GRINSTEAD

DRAWING NUMBER

Figure 9.4

REVY




Z
)

SEA
WALL

450mm ,_/_

\ _ FLAP VALVE OPEN
»~

TRANSIHON- - S S st SSOS
ZONE "--r—...__LDrtCh ‘ s —h\\

- -_—s s
Fw/'SW . - ‘7‘\‘\\ \\i‘E A
INTERFACE S
—— —
EC . 600 e e g e o /s
EC - 1000 / , ko] 0
T s 8 o~
? L o
F 3 EC = 2000 TRANSITION RS
wo Wy ot ZONE: » e s '/;&\
' S Typical Seawaler
| KEY | /‘ﬁ‘*ﬁ EC : 35,000
e
—————  SURFACE WATER LEVEL (R
—————— PIEZOMETER HEAD IN CHALK
| ———————  WATER TABLE IN DRIFT

" ———  GROUNDWATER FLOW
————————=—  SURFACE WATER RUNOFF

— FRESHWATER /SEAWATER INTERFACE

| B BM LAND AT SOUTH MOOR, HAVANT

G 0  TRANSITION ZONE —

(C: 500 ELECTACAL CONDUCTIY (micraSemens /e CONCEPTUAL HYDROGEOLOGICAL MODEL SYMONDS
® LOW TIDE CONDITION TRAVERS MORGAN
T T T —— [T Paess [ v | Figue 101




SEA
WALL
-—-——:"_’.. _______ 450mm ,_/ .
__________________ OUTLET l
Ditch " \\ s FLAP VALVE SHUT T
P /J( / Ditch S e X - SFEA
—and o _ Dite o %m_ S
CHALK ————— TRANSITION 7\1#
et ZONE M
‘\-‘. —_——‘_“—_‘————__‘_
FW/SW
INTERFACE ~

IN DRIFT

LOW TIDE
POSITION

W/ & TRANSITION. - ,/,\\6?
A B TONE S
7 @‘3 w { 'y Q
e ‘;\ \ - *\\S)
CXA
//\Q\‘L.’ \’Q*\

SURFACE WATER LEVEL
————— PIEZOMETER HEAD IN CHALK
N WATER TABLE IN DRIFT
=  GROUNDWATER FLOW
== SURFACE WATER RUNOFF

— — —  FRESHWATER/SEAWATER INTERFACE
o, IBM LAND AT SOUTH MOOR, HAVANT
G =" TRANSITION ZONE : e - ’ —
CONCEPTUAL HYDROGEOLOGICAL MODEL
HIGH TIDE CONDITION SYMONDS
TRAVERS MORGAN
DRAWN BY  |CHECKED BY PASSED BY  [DATE SCALES © A3 ISSUING OFFICE DRAWING NUMBER REV
T ———— - . KRD AUG'96 | NTS. | EGrinstead Figure 10.2 |




H— -—

| KEY

. OBSERVED T
GROUNDWATER LEVEL %

= o s PREDICTED
GROUNDWATER LEVEL -

PROFERTY OF THS DRSS D DOSCN B VOSTED M
N7 COPD (R ROROOUCTD B M B0 WTHOUT PHER WeTTIN CORSDN

IBM LAND AT SOUTHMOOR, HAVANT

SYMONDS
SIMULATED AND OBSERVED
@ RoUNDWATER CONTOURS TRAVERS MORGAN

RAWN BY CHECKED BY |PASSED BY DATE SCALES © A4 ISSUING OFFICE DRAWING NUMBER . REV
GC 17/1/96 E Grinstead Figure 11.1
R




. KEY
SIMULATED ,
GROUNDWATER LEVEL ™\
— — — PREDICTED

I
GROUNDWATER LEVEL - ~5l

SCALE-IN- METRES'

BM LAND AT SOUTHMOOR, HAVANT

@ | SMULATED GROUNDWATER LEVELS AND

PREDICTED POST DEVELOPMENT WATER LEVELS

TRAVERS MORGAN

SYMONDS

DRAWN BY
GC

CHECKED BY

PASSED BY  [DATE

17/1/96

SCALES @ Ad

ISSUING OFFICE
E Grinstead

DRAWING NUMBER

Figure 11.2

REV

|




®.

N\

CURRENT CONDITIONS + N,

FLAP VALVE OPERATIONAL 1\

MANAGEMENT OPTIONS
FLAP VALVE CLOSED

IBM LAND AT SOUTHMOOR, HAVANT

PREDICTED POST DEVELOPMENT GROUNDWATER
LEVELS WITH CLOSED VALVE OPTION

SYMONDS

TRAVERS MORGAN

DRAWN BY
GC

CHECKED BY |PASSED BY

DATE
24/2/96

SCALES © A4

ISSUING QFFICE

E Grinstead
.

ORAWING NUMBER

Figure 11.2B

REV




.............. I -
.............. . I ﬁ
..... -
\O 'n.
e i i Siindpe e ey et o SRR ot de e o ﬂm---“
. b -
| & & | e - . S (0 IR .| W S — il .
8 3 3 _ >
5B | ey £ L B 8. i —
I A S e
= .
5 g ] 1 8
m g | e T D ] e TTTTYTTTTYT T jof Ia |
ﬁ 53 | Q G.r Q, -
, % M _% ,% w B
' R | [ (NSRS v 0 5 | PO | I L . e e T IN) ( et PR SRR, .o (| (O S—— ==
W .M”/\__ — ,n_wg ,.Avnv @g B
P BRSPS Y T sE0T
| ) N I \ 2.. 1 3.._
mm.-m ..... - wmm,| wm--&w ...... e mm.@..% ..... =
B8 e | I N . R R A S N A |
mm & mm ST EEE mm |
8% ... | 8w _______ 1l 8% . " BN " -
33 e 38 g 85w 2E =mm
R v 4 [ T ]
o = S 9 o S ©° o o o o =
™ (o} b = o™ o . N .l o o ol o
(@ov w) (qov w) (aov w) (aov w)
EIETEIEITY ELEEEIEI [oAs| Jo1eA\ EIETESIEINY

O

ALY O B (PN G PEPPCCLCTI 4 S Y WETHOLT O T TN COP Y

IBM LAND AT SOUTH MOOR, HAVANT

SYMONDS
TRAVERS MORGAN

IREV
|

orf

Figure 11.3

DRAWING NUMBER

Observed and modelled groundwater

levels in the Drift (Layer 1)

ISSUING OFFICE
=

SCALES @ A4
Dec%&

[PAssED BY r»ﬂf

PHE

DRAWN Y iuﬁoo;m—.w

40004/data/model/mod_11-3




IBM Land at South Moor

STM 1: Simulated Groundwater Levels
]
3
J —
:g 8 —&— Current
g E —f#— Future
b~ |
g =
-
8
(T]
Time in Days
STM 2: Simulated Groundwater Levels
o
>
@
-J —
§a —&— Current
g E —&— Future
2 E
=
2
(0]
Time in Days
STM 3: Simulated Groundwater Levels
o 21
» 2
= - Al
29 438 —&— Current
=< 17 —@— Future
o
g~ 16
g 15 &4 o
@ 1:4 =g 3= s 5 ¢ Bt ot 5 ottt
[= e ] o~ o™ w N O o, o o
"BErSSRIBEIXARREABIN B
Time in Days
STM 4: Simulated Water Levels
© 23
& 22
= 21 4 —
8 8 2 —&— Current
g =< 194 —#8— Future
o E i
E~ 1.8
o 1.7
0 1.6 T |l T L il L L
ce B3R BRIEEBEFARBEYYE
Time in Days

Figure 11.4: Simulated Current and Future Groundwater Levels






WATER LEVEL (VARIES)  /
s St o N iy B

WATER LEVEL (VARIES)
———x.

SSSI

LANGSTONE HARBOUR

INFLOW AND OUTFLOW
THROUGH ORIFICE

OPTION 1 — MAIN FLAP VALVE MODIFIED TO

INCLUDE A SIMPLE ORIFICE

SSSl

LANGSTONE

HARBOUR

TIDE LEVEL (VARIES)

INFLOW THROUGH SMALL

FLAP VALVE — OUTFLOW

OPTION 1 — MAIN FLAP VALVE MODIFIED TO

PERMIT INFLOW ONLY THROUGH ORIFICE

THROUGH MAIN FLAP VALVE

LAND AT SOUTHMOOR, HAVANT

SCHEMATIC PROPOSALS FOR MODIFICATION

SYMONDS
OF FLAP VALVE
- TRAVERS MORGAN
DRAWN BY CHECKED BY |PASSED BY DATE SCALES © M ISSUING OFFICE DRAWING NUMBER REV
GC MAR'S7 | NTS | EGrinstead FIGURE 12.2







Ditch wet to her




CONCRETE HEADWALL

STEEL CHANNEL

Fd \\ \\ )
RO}
. ADJUSTABLE TIMBER BOARDING
i TO CONTROL MAXIMUM WATER LEVEL
OVERFLOW PIPE 1 s
i WATER LEVEL
b 77117 e S WSS
. Z
. ¥ ’//_'
. ]
., — ‘L
e N G

EXISTING OUTLET ANI SCHEMATIC SECTION THROUGH
AP N OQUTFALL STRUCTURE

NN D FOPEXT OF THS DV MWD (53CH N VESTID
D MUST NOT B (OPED Of REFRCOLCED N AN

LAND AT SOUTHMOOR, HAVANI

PROPOSED STRUCTURE TO
MAINTAIN WATER LEVELS SYMONDS
= TRAVERS MORGAN
DRAWN BY  |CHECKED BY |PASSED BY |DATE  |SCALES © A4 |ISSUING OFFICE || DRAWING NUMBER REV
cC I MAR'97 ‘ NT.S E.Grinstead FIGURE 12.5




BOREHOLE ABSTRACTION WITH
/ DISCHARGE PIPE TO DITCH

4

\CONNECTION TO REMOTE

WATER LEVEL SENSORS

MODIFIED CHANNEL SECTION
(SEE SCHEMATIC SECTION)

CENTERLINE/BASE OF DITCH

SCHEMATIC ON DITC

DUCTED CONTROL LOCKABLE
CABLE CONNECTION COVER
TO BOREHOLE l | DITCH

AUTOMATIC
WATER LEVEL
SENSORS

BASE OF DITCH EXCAVATED
TO ENSURE CONTINUOUS
INLET PIPE WATER LEVEL MEASUREMENT

SCHEMATIC SECTION THROUGH
CH_AND L_SENSOR CHAMBE

WOW. THE FROFEXIT OF THI DV JoD (8GN I VESTD I SOME ELP
A MUET NOT B COFED O NROOUCED I8 MY WY ESRDLT THER SSTTEN

LAND AT SOUTHMOOR, HAVANT

SCHEMATIC BOREHOLE PLAN WITH

SYMONDS
DITCH AMENDED FOR LEVEL MONITORING TRAVERS MORGAN

DRAWN BY  |CHECKED BY |PASSED BY  |DATE SCALES 0 M ISSUING OFFICE  § DRAWING NUMBER REV I

GC MAR'97 | NTS | EGrinstead FIGURE 12.6




PLAYING FIELDS

PROJECT

South Moor SSSI, Havarnt

CLIENT

Symonds Travers Morgan

DATE
September 1995

PLANT

SHELL & AUGER BOREHOLE

Borehole Location

REF:

J4014

Fig. No. 1




=

SAMPLING/IN-SITU TESTING STRATA
Depth | Typs | Penetration DESCRIPTION OF STRATA < S—
(m) Blows Legand Lival o.g:h -n-:n
e 1. 242
2 AT hq7 | -2 -
[' Grass over claysy topeoil L o 0&
- - b g k .55
o f %o | o
- | Brown claysy GRAVEL PRl el I8
-
_J_.:—.. 1.08
A e |
1.8 Soft brown gray mottled silty CLAY with ‘_‘H-O':;Oﬁ i.B
[ [l | soma fins to medium gravel. / o s ]
L]
o =
- 3 :uo';: 1.2
Light grey chalky clayey sandy %4 03
L, | well-praded GRAVEL o ok, -1.708 | s
3.5 = / L
i ll Grey ramoulded CHALK witn fregments of [ | -
L intact chalk and occesional flinte ] p :
- I-I ~3.20% | 4.5
.- Off-white CHALK with occasional flints |
L g i
7 5.4
; L L1¥
E |_1-g-30% | 10
Borehole terminated at 10m.bgl
- e
rmul: Doubls stendpips instsllsd to 9.0= & 4.3«  Rising haad test undartskan to Enginesers instructlion
Ground Watar Racord Chiselling Racord Casing
Date ] Ting p-Hola(m) | Cosing(m) | Strike(s)| Stana(m) Timg T{nhrs) From(=) To (=) Diam, Depth (=)
07-08- am 5.9 5.0 5.9 3. 30ain 150m- 8.0
07-08~ pm 10.0 B8.00 - 8.8 sob
PROJECT DATE 01AM
South Moor S55I, Havant August 1995 1 50ma
CLIENT PEF
Symonds Travers Morgan BH 1 CSTM I)
d4014 SHEET 1 OF 1
Cable Percussion BH L0OQg [ 3 wioe o Engieer Secked

Q-




. SAMPLING/IN-SITU TESTING

STRATA
Depth | Type Panstration DESCRIPTION OF STRATA Aeduced Thick
(m) Blows Legend el Dan.th -nl:l
~ N | -193
Grass over clayey topeoll \\\ 8
r’ o
" = gy I-l’a"?) 8
-2 L3 Firm brown gray mottled silty CLAY '7_-_"'_5_ 8
- -
-, (5
L s | ] o %:3-’53% 1:4 4
] Orey brown silty CLAY with some flint ", Pof, =
. 2 | gravel 'n\",a.,.
[' P .|
L] ." °?
L g,'ﬂ.o
Light grey chalky sandy very allty =
L -3 | meglum to cosrse flint  GRAVEL with 90 B" »
ll medium to coarse fregments of Intact " .nq'-q‘,‘ S
chalk Loe” g
L - ol f
l‘}a.'
i i ‘;f\? J |
a0 0
i i le® Y
- R Dy
ey ¥l
3A4F| S
Of f=-wnits CHALK with occasional flints |
4 " o L
e 2 | 18
! 1 [ 5
: s | L
5 L L
L ‘ o _L~g.24F)| 10
Borehole terminated at 10a.bgl
[mus: Tuln standpipes instelleg st 8,5 & 4.7=.0gl  Rising and falling hesd tests undertaken to enginesrs instruction _]
Ground Water Record Chiselling Recorg Casing
Date | Tima B-Hola(a) | Costng(s) | Strice(a)| Stenatw) | Tims T(nra) From(s) | Tolw Dies. | Daptn(m)
08-08-94 am 2.0 none 2.0 1.78 30min 150aa 8.3
08-08~ pa 8.8 7.0 8.8 8.8 30ain
08-08- ob 10.0 B.50 - 9.1
PROJECT DATE D]aM
South Moor §551, Havant August 1995 150ma
CLIENT REF
Symonds Travers Horgan BH 2 (sTM Q_:)
J4 O 1 4 SHEET 1 OF 1
Cab ]. 8 Pe rCUSS 1 Dn BH LDg O 3B 0ULOO:  OBPT Enginesr Cnacked




SAMPLING/IN=-8ITU TESTING STRATA
Depth | Type Panetration DESCRIPTION OF STRATA Reducad Thick
(m) Legend -
Blowus gan Lave) Dlp.th no'u
o < 1452
i Gresss over claybound gravel \
1.2
- X B
l. B 1 a r\v R | 4
L 1.5 rown cleyay sandy vary silty flint o q -4
]l GRAVEL —di 0252 | 1.8
e 2.1 / kot .5
; ] ob O%4% | 2.2
A Pals grey chalky sandy vary sllty clayey o 9%
wall-gradad ORAVEL u‘:n
o
- 3 b :
I' : desees
i Pale grey chalky wsilty clsyey sandy 0, %
well-graged GRAVEL P P
e 3
. o2 &
o o%
. 0° &
3 o0
lf‘.
Wy
I e
20 ~2.94% | s.2
I Off-white CHALK with occasionsl flints ]
ol T
" I 4.
a ]il ¢
: 11
: | T
“ 2 4% | 10
Borehole terminated st 10m.bgl el
’L L
|untn: Twin standpipes jnstelied at 9.0 & 1.7n.bgl  Aising head tests =ade at 1.7 & 9.Ba to Enginsers instruction
Ground Water Record Cniselling Record Casing
Date ] Tima B-Hole(m) | Cesing(m) | Btrike(m)| Gtand(m) Tima Tinra) From{m) To(m) Diem, Dapth (=)
09-08-9q am 1.7 nona 1.7 0.66 20min 1 0 1 150ma 9.0
09-00-99 p= 9.8 9.0 9.8 5.4 30ain
09-08-95 sab 10.0 9.0 - 5.4 nob
PROJECT DATE DIAM
South Moor §SSI, Havant Auguet 1995 150ma
CLIENT ner
Symands Travers Morgan BH 3 (6'1'[1’2))
d40 1 4 SHEET 1 DF 1
Cable Percussion BH L0Og [& & oo e Ergineer Crecke




. SAMPLING/IN-SITU TESTING STRATA
n”‘::; s Rk Tan DESCRIPTION OF STRATA Nesii ThieK
™ Legand Dapth | -
lows be Laval e T
L. % 2.56|
Grass over claysy gravel \::S:E\ o
[ / |\ :L'Oé, i
CLA Y
L Brown grey mottlad clayey GRAVEL i" 000 .9
! [ 4
[
R e 'iﬁ o (6] 1.4
Light brown sendy very silty claysy °°°' N .5
= GRAVEL et 1.9
/ ey il
| g i
i AT
Brown gray mottled silty CLAY with fine L &
L flint grevel and fragments of chalk Myl
f_'l‘_' -_,_ -|
] — 015 3.2
s ol |
Gray cholky sllty CLAY with occaalonsl :-"—__-_—: .9
L flint grevel and fragments of Intact -n—
4.1 » chalk - »-.ol.ﬁ-g-i '
l XX
- L]
[a 820 1.3
Pale grey chalky sandy very silty clayey 4 o
well-graded Flint GRAVEL 0 B ol
8 % | —2.05 5.4
A /‘ 1 | 2/ EJJ
Off-whites CHALK with occaslional flints | I
L r [
|1 4.6
[
! § I
5 u‘-mwrm
Borehole terminated at 10m.bgl
| k
[untu: Twin standpipes instalisg at 5.0m B 9.5«.0g) Falling B rising hesd tests unmzde at 1.65% B 4,2a to Englnasrs instruction
Ground Watear Racord Chiselling Racard Casing
Date l Timg p-Moleim) | Cosinglm) | Strike(m)| Btena(m) Tima Tinra) Froa(s) To(w) Diasm, Deptn (=)
10-06-94 am 4.2 4.0 4.2 3.3% aomin 1 0 1 150ma 9.0
10-00-89 p= 8.8 2.0 8.0 6.8 30ain
10-08-84 wob 10.0 9.0 - 8.3 sob
PROJECT DATE DIAM
South Moor 5551, Heavant Auguat 1995 150mn
REF

Qe

NT
Synanos Travers Horgan

Cable Percussion BH LoOg

J4014
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1 0F 1}

BH 4 (sTML)
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Geophysical Surveys Carried Out At South Moor S.5.S.1.
to Investigate Saline Intrusions and Geology
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TerraDat (UK) Ltd. Geophysical Survey Report

1. Introduction

TerraDat (UK)) were contracted by Symonds Travers Morgan to carry out geophysical

surveys on a SSSI site to complement an overall study of the wetland environment.

The aims of the geophysics were as follows:

e Investigate the extent of saline intrusion within the site in relation to tidal
influences.

e Identify geological structures of significance.

The survey methods included ground conductivity mapping, electrical resistivity

imaging and self potential. The survey data provided conclusions that correlated

between the individual methods as well as observations on site from visual inspection

and borehole monitoring.

2. Survey Procedure / Data Processing

2.1 Ground Conductivity Survey

The aim of this survey was to characterise lateral changes in conductivity that may be
attributable to changes in geology or salinity. The survey was carried out in such a
way that the influence on conductivity at the extremes of the tidal cycle could be

qualified.

A 250 x 250 metre grid with 10 metre-spaced nodes was established over the site.
Measurements of conductivity were collected during three-hour time windows centred
on high and low tide. We were fortunate in that the survey was carried out during
some of the highest tides, and when high tide occurred during daylight hours. A
limitation on the northern extent of this survey was imposed by the overhead high

voltage power lines.

A Geonics EM34-3 conductivity instrument was used with a 20m spaced horizontal
dipole configuration. This was chosen as this orientation gives the best response to
lateral changes in conductivity, and was ideally suited to the depth of the site bearing
in mind attenuation due to high conductivities. A detailed description of this method

is given in the technical appendix.

South Moor SSS1, Havant September 1995
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The data was processed using the GEOSOFT mapping system to produce colour
contour plans of the conductivity data and the differences between the high and low

tide datasets.

2.2 Resistivity Imaging Survey

The aim of this survey was to investigate anomalies identified from the conductivity
survey, and to produce 2-Dimensional electrical cross sections of the subsurface. A
CAMPUS Imager 50 resistivity system was used for the surveys. Details of its

operation are given in the technical appendix.

The survey was aided by the very dry ground conditions that reduced signal
attenuation, however extensive watering of electrodes was required in order to bring

the contact resistance down o a satisfactory level.

The raw ficld data was processed using' the RES2DECO software enabling colour

sections of model resistivity versus depth to be produced.

2.3 Self Potential Survey

One traverse down the baseline of the conductivity grid was carried out using porous

copper-copper sulphate electrodes.

3. Discussion of Results

3.1 Ground Conductivity Survey

Figure 1 shows a colour contour image of the apparent conductivity data collected at
low tide. The scale bar shows the conductivity ranging from 18 to 190 mS.m. The
highest values are confined to a zone about 50-55 metres wide immediately adjacent
to the sea. This elevation in value is due to the influence of sea water affecting the site
and it is likely that this represents the area affected overall i.e. by spring tides, water
coming over the sea defence and subsurface tidal incursion (see later). The green zone
(50-80 m.S.m) is thought to represent areas of the subsurface that are still affected by

saline water, but to a lesser extent due to their being further from the sea. There is an

South Moor SS5I, Havant September 1995
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increase in conductivity, but to a lesser extent adjacent to the tidal inlet to the east of

the site, again due to the presence of saline water.

The lower conductivity values (18-30 mS.m) represented in blue are interpreted as
being closer to the true conductivity of the geology without so much influence of sca

water. As would be expected, this area is confined to the middle of the area surveyed.

The data was affected by the presence of a ?sewer pipeline running approximately
north-south. This has been shown on Figure 1, and its effect has been enhanced by the

shadow-relief imaging of the data.

The borehole logs show a fairly uniform depth to bedrock (Chalk) beneath the site of
around 5 metres b.g.l. The highly variable nature of the material overlying the Chalk
is known from the other geophysical surveys and field observations. The influences of
this material on the conductivi'ty dataset is minimised by the chosen configuration of

the conductivity instrument (i.e. there was more influence from the chalk and seawater

than near-surface geology).

Figure 3 shows the same data described above, however it has been presented as a 3D
perspective view looking towards Langstone Harbour. The relative amplitudes of the

conductivity values are more apparent from this.

Figure 2 shows the difference between the high tide and low tide conductivity
datasets. The low tide data was subtracted from the high tide data in order to give
positive anomalies in arcas that are more conductive at high tide due to the presence
of saline water. The conductivity difference is shown on the scale bar which has been
adjusted to remove subtle variations in conductivity caused by slightly inaccurate
repositioning of the instrument for the second survey. T herefore areas coloured green
may be considered not to have any significant influence from tidal changes (during
the periods sampled).

As expected, the largest zones of change in conductivity occur adjacent to the sea and

the tidal inlet. The area adjacent to the inlet has an average width of 25 metres from

South Moor SSS1, Havant September 1995
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the bank apart from one area that extends up to 70 metres into the site. This
anomalous area shows has a raised appearance on the surface, and it possibly
represents a trench that has been backfilled and would therefore be more permeable.
This is labelled a “1” on the interpretativé map. The zone adjacent to the sea shows a
less than expected zone of change. There is a large zone centred on 0,100 that
coincides with the position of the pipeline and may therefore be due to this feature

providing a conduit into the site.

The interpreted position of the pipeline has a series of both positive and negative
anomalies associated with it centred on 25,75 / 85,90 / 135,110. These anomalies are
interpreted as sea water that has moved up the pipe (either inside or outside) and

produced anomalies at joints that are spaced approximately 60 metres apart.

Three negative anomalies (indicating that more sea water is present at low fide) are
evident at 150,50 / 145,200 and 140,240. T hese anomalies are labelled “2” on the
interpretative map of the site. It can be seen that these are located on the dykes that
meander over the site. Sea water was observed to spring up in these locations on the
turning tide thus providing an explanation for this initially strange geophysical

phenomenon.

The result of the Self-Potential traverse along the Om baseline is superimposed on
Figure 2. Note that areas affected by saline intrusion show highly variable self-

potentials, whereas areas without significant sea water activity are more stable.

3.2 Resistivity Survey

The locations of the 8 Imager lines are shown on the A3 diagram which is intended
for positioning only; the sections in detail are presented on the pages following the
map. Where possible, the same colour scales were used in order to enable correlation
between lines. Different scales were uscﬁ for lines 2 and 8 because the maximum
resistivity was much lower than the other traverses. The coloured images represent 2-
dimensional sections beneath each line; the horizontal scale referring to metres along

the surface, the vertical scale modelled depth below ground level. The highest values

South Moor SSSI, Havant September 1995
09/15/95 5:46 PM



TerraDat (UK) Lid. Geophysical Survey Report

of resistivity are shown in purple and the lowest values in blue. Boundaries have been
defined on the basis of cut-off resistivities and where possible geological labels have
been applied. These labels are based on the geophysical interpretation. Final
interpretation must be based on the on-going correlation of the data with actual

physical observations

In general terms, the resistivity survey provided information about the following:

e Extent of saline intrusion laterally and vertically into the site.

e Changes in geology

e Lenses of electrically resistive material associated with a possible erosional
channel.

» Anomalies from buried service(s).

Features of interest on the sections have been annotated and also translated onto the

final interpretative map. Lines 4,5 and 6 show an undulation in the topography of the

chalk which appears to be a channel feature. This is most noticeable on line 5 where

the interpreted width of this feature is 50 metres and its depth, around 12 metres. The

material infilling this feature becomes less resistive towards the tidal inlet suggesting

that this may be due to saline water migrating along it. It is interesting to note the

change in shape of the inlet directly opposite the location of this feature (see map).

The high resistivity of this feature in line 6 would suggest that it contains quantities of

resistive gravel or other dry, unconsolidated material.

The topography of the chalk is represented well on lines 2, 6, 7 and 8. It shows a mean
depth of around 5-6 metres below ground level, but shows undulations on line 2. The
position of the top of the chalk is complicated on lines with their ends near the areas
affected by tidal movement due to the sea. This has the effect of lowering the overall
resistivity and blurring the boundary. This does however provide a useful indication
of the extent of incursion laterally into the site (such as line 2, 6, 7 and 8). The extent

of this zone based on these results agrees with the extent defined by the conductivity

survey.

South Moor SSSI, Havant September 1995
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Line 8 has a resistive high anomaly at 144 metres and around 7-9 metres depth. It is
interesting to note that this correlates with an area beneath a dyke that shows
groundwater activity on the receding tide. It may represent a more porous horizon that

facilitates migration.

5. Conclusion

Integrated geophysical surveying at South Moor SSSI has produced information about
the geology and hydrogeology of the site that complements the overall study aimed at

assessing the impact of these factors on the wetland environment.

Ground conductivity surveying provided information about the extent of saline
intrusion into the site, and also provided data suggesting that there is a complex

relationship between tidally induced pressure within the site and groundwater

movement.

Resistivity surveying yielded data that identified possible geological structures within

the site, and also backed up the interpretations derived from the ground conductivity

survey.

FOLLOW UP WORK

This survey has achieved its aims, however if required, there remains considerable
scope for carrying out further work to obtain additional information about the site.
This may include: ground conductivity mapping configured to target the shallow
subsurface geology (changes above the chalk); resistivity monitoring with time to
investigate the primary flow paths into the site; self potential gridding to investigate
abnormal groundwater movement at low tide; seismic refraction to accurately map the

topography of the bedrock.

South Moor SSSI, Havant September 1995
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conductivity. This effect is more severe for the vertical dipole mode. For ground
conductivities in excess of 700 mmho/m the indicated conductivity in the vertical

mode falls to zero, and for greater conductivity becomes negative,

Resistivity Imaging

Electrical imaging (tomography) is a survey technique recently developed for the
investigation of areas of complex geology where the use of resistivity sounding and
other techniques is unsuitable. Electrical imaging involves measuring a series of
constant separation profiles with the electrode separation being increased with each
successive traverse. Since increasing separation leads to information from greater
depth, the measured apparent resistivities may be plotted as a pseudo-section, a
contoured section that reflects qualitatively the spatial variation in resistivity in the
cross-section. Length of profile, depth penetration and resolution determine the unit

electrode spacing which can be anywhere from 1 m to 50m or more.

For electrical imaging with electrode spacings of less than 1m it is convenient to use
single multi-core cables such as Campus Imager cables to which all the electrodes are
connected at takeouts moulded on at predetermined positions. The cables are
connected to a switching module in the GEOPULSE resistivity meter that is

controlled by a computer through an RS232 port.

The control software is designed to carry out a series of constant scparation traverse

along the array, with increasing electrode spacing at each traverse.

Alternatively a ‘roll-along’ technique may be used. Here, measurement commences at
one end of the line using electrodes 1, 2, 3 and 4. The spacing is then doubled without
moving on, the active electrodes being 1, 3, 5 and 7. At each measurement, spacing is
increased by one unit until the maximum spacing is reached (n = 6 for a 20 electrode
array), after which the sequence is repeated starting with electrodes 2, 3, 4 and 5. As
measurements involving particular reels are completed they can be moved, normally

in groups of 3 or 4, to the forward end of the line.

South Moor SSSI, Havant September 1995
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Certificate No: SL/95/1246

._‘(

ANALYSIS OF SOIL AND WATER SAMPLES

SOIL SAMPLES

Date:

Date received 2/9/95
Client ref 3T40004
Our ref 176-59

O LRBORATORIEE

9/10/95

ClintID LS1SED LS2SED DITCH 1SED DITCH 2SED

Determinand Lab ID 45482 45483
Total solids % * 60.2 13.1
Volatile solids (LOI) % # 46 18.3
Sulphide # 130 46
Sulphate as %S04 # 0.18 045
Total phosphorus # 830 1300
Kjeldahl nitrogen # 1680 5460
Phosphate as P # 37 53
Iron # 0.62% 0.95%
Zinc # 140 570
Copper # 65 150
Nickel # 15 35
Lead # 120 460
Chromium # 35 50
Cadmium # 31 14.9
Manganese # 1.20% 1.30%
Molybdenum # 8.4 13
Vanadium # 23 34
Beryllium # <1 <1
Barium # 30 10
Strontium # 30 25
Mercury # 10.7 <0.10
Arsenic # + 8 6
% Loss on drying 33.5 68.9

All concentrations are in mg/Kg unless otherwise stated
# Analysis carried out on "air dried" sample
* Analysis carried out on "as received sample

Page 2 of 12

45484

75.7
10.9
140
0.52
910
2800
34
0.71%
85

20

15

70

20
0.5
1.10%
13

36

<1

10

30
0.18
9

44.3

45485

22.0
26.7
570
1.0
1500
7140
25
2.21%
120
30

20
170
20

1
2.30%
16

44

<1
20
25
<0.10
10

72.9
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Certificate No:

SL/95/1246

ANALYSIS OF SOIL AND WATER SAMPLES

WATER SAMPLES
Client ID
Determinand Lab ID
Chloride
Sodium
Potassium
Sulphate
Bicarbonate
Calcium
Magnesium

-2 COD

".Eon

Nitrate
Ammonia
Phosphate(P)
Iron

Zinc

Copper
Nickel

Lead
Chromium
Cadmium
Manganese
Molybdenum
Vanadium
Beryllium
Barium
Strontium

~ Mercury

e

_ rsenic

All resulls are in mg/l

BH2 U
45493

6080
3855
96
1220
530
120
241
28

0.6
<0.05
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

<0.005
0.77
0.08
0.03
<0.01
0.08
0.51
<0.001
<0.01

BH2 L
45494

403
350
25
80
280
12
15
11

<1
<0.1
0.10
<0.01
0.05
<0.01
<0.01
<0.01
<0.01
<0.005
0.74
<0.05
<0.01
<0.01
0.03
0.34
<0.001
<0.01

BH3 U
45495

94
110
3.7

70
330

81

20

<0.1
<0.05
3.34
0.05
<0.01
<0.01
<0.01
<0.01
<0.005
0.42
<0.05
<0.01
<0.01
0.04
0.43
<0.001
<0.01

Page 3 of 12

Date:

s @bk HOE L LAIBORATORIES

9/10/95

Date received 2/9/95

Client ref 3740004
Our ref 176-59

BH3 L BH4 U
45496 45497
24 44

18 78

21 24

11 50
340 390
110 93
2.9  §

4 21

3 <1

<0.1 0.6
<0.05 <0.05
0.04 0.02
0.03 <0.01
<0.01 <0.01
<0.01 <0.01
<0.01 <0.01
<0.01 <0.01
<0.005 <0.005
0.63 1.74
<0.05 <0.05
<0.01 <0.01
<0.01 <0.01
0.07 0.06
0.31 0.30
<0.001 <0.001
<0.01 <0.01

BH4 L
45498

29
19
21
13
380
123
3.4
<4

<0.1
<0.05
0.02
0.02
<0.01
<0.01
<0.01
<0.01
<0.005
0.67
<0.05
<0.01
<0.01
0.04
0.28
<0.001
<0.01



= SHTIGN LABORATORIES

Certificate No: SL/95/1246 Date: 9/10/95
ANALYSIS OF SOIL AND WATER SAMPLES Date received 2/9/95
Client ref 3T40004
Our ref 176-59
WATER SAMPLES
Client ID LS4 LS 2 DITCH 1 DITCH 2 BH1 U BH1L
Determinand Lab ID 45486 45487 45489 45490 45491 45492
Chloride 105 18 23400 23800 2831 600
Sodium 71 10 13945 14440 1755 433
Potassium 3.2 1.4 301 345 63 24
Sulphate 20 10 2130 1370 120 93
Bicarbonate 300 260 200 300 440 260
Calcium 94 94 373 403 50 28
Magnesium 7.9 1.9 747 580 114 39
coD <4 <4 210 200 20 19
BOD <1 1.6 3.2 9.39 - "
Nitrate 18 20 <1 <1 <1 <1
Ammonia <0.1 <0.1 0.4 1.9 0.5 §
Phosphate(P) <0.05 <0.05 0.25 0.95 0.10 0.20
Iron 0.31 1.23 0.94 5.59 <0.01 0.03
Zinc 0.02 0.13 0.02 0.01 0.02 0.04
Copper <0.01 0.01 <0.01 <0.01 <0.01 <0.01
Nickel <0.01 <0.01 <0.01 0.02 <0.01 <0.01
Lead 0.01 0.06 0.01 0.02 <0.01 <0.01
Chromium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cadmium <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Manganese 0.01 0.06 0.03 0.16 13 0.85
Molybdenum <0.05 <0.05 <0.05 0.15 0.05 <0.05
Vanadium 0.02 <0.01 0.07 0.07 0.04 0.03
Beryllium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Barium 0.01 0.02 <0.01 0.04 0.04 0.04
Strontium 0.38 0.27 0.62 0.65 0.43 0.40
~_ Mercury <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
..Arsenic <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
All results are in mg/|
Page 4 of 12
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ANALYSIS OF WATER SAMPLES

For VOC's By Purge & Trap GC/MS

SAMPLE ID
Client ID LS1 LS2
Lab ID 45486 45487

DETERMINAND (ug/l)
Dichloromethane <25 <25
Chloroform <1 <1
1,1,1 - Trichloroethane <5 <h
Carbon tetrachloride <1 <1
Benzene <1 <1
1,2 Dichloroethane < <1
Trichloroethene <1 2
Bromodichloromethane <1 <1
Dibromochloromethane <1 <1
1,1,2,2 - Tetrachloroethane o <1
Freon- 113 <10 <10
Toluene <1 <1
Tetrachloroethene <1 £
Chlorobenzene <1 <1
Ethylbenzene <1 <1
m/p Xylenes <1 <1
o Xylene <1 <1
Hexachlorobutadiene <1 <1
4-Chlorotoluene <1 <1
2-Chlorotoluene < <1
Isopropyl benzene <1 <1
Bromoform <1 <
Styrene <1 <1
1,3,5 - Trichlorobenzene <1 <1
1,2,3 - Trichlorobenzene <1 <1
1,2,4 - Trichlorobenzene R <1
1,2 - Dichlorobenzene <1 <1
1,3 - Dichlorobenzene <1 <1
1,4 - Dichlorobenzene <1 e
alpha-Methyl Styrene <1 g
1,1 - Dichloroethane <1 <1
1,1,2 - trichloroethane <1 <1
1,1 - Dichloroethene <50 <50
trans 1,2 - Dichloroethene <1 <1
cis 1,2 - Dichloroethene <1 g |
tert-butyl Methyl Ether <1 <1

Tetrahydrofuran®

*Non-target, water miscible compound. Quantification would
be unreliable due to very low purge efficiency.

S m 1
i H T
: r'
§ &+

DITCH 1
45489

<25
<
<5
<1
<1
o
1
<1
<1
<9
<10
<1
Cog|
<1
<1
<1
=21
<1
<1
<1
<]
)
<1
<1
<1
<1
<1
4 |
<1
gl
<1
<1
<50
<
< |
<

Page 5 of 12

\
N LUABORATORIES

Recd date :
Our Ref :
Your Ref :

DITCH 2
45490

<25
<1
<b
<1
<1
<1
<1
<
<1
<1
<10
Cy |
<1
21
<1
<1
<1
<1
<1
ol
<
<1
<1
<1
<1
<=1
g |
<1
<
<1
<1
<
<50
<]
<1
<1

Date: 9/10/95

02/09/1995

176-59
BH1U BH1L
45491 45492
<25 <25
<1 <1
<b <5
<1 <
<1 “<3|
<1 <1
o | <1
<1 <1
i | =
<1 <1
<10 <10
| <1
<1 <1
<1 <1
<1 <1
e | <1
<1 e |
<1 ) |
<1 |
<1 ]
<1 <1
i | i
=1 <1
< <1
<1 <1
<1 il
<1 <1
<1 <1
<1 <1
< <1
<1 <1
21 "
<50 <50
= |
<1 <1
<1 <1
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Certificate No:

SL/95/1525

ANALYSIS OF WATER SAMPLES

Client ID

Lab ID
DETERMINAND

Sodium
Potassium
Calcium
Magnesium
Chloride
Sulphate
Nitrate
Bicarbonate

BH1
u
47441

300
21
28
29

382

<20

<20

380

Concentrations expressed in mg/L (ppm) unless otherwise stated

|2

Date: 7/12/95
Recd : 7/10/95
Qur ref : 176-62
Your ref: 3T 40004
BH1 BH2 BH2 BH3 BH3 BH4 BH4 DITCH1 DITCH2 LS1 DITCH3
L u L u L U L
47442 47443 47444 47445 47446 47447 4T448 47449 47450 47451 47452
1767 328 3650 99 15- 20 1T 13000 1300 6900 75
68 23 104 4.2 2.2 1.7 2.3 296 42 148 3.7
53 9.9 116 100 108 106 123 352 267 231 149
104 14 258 11 2.7 3.8 35 1128 164 571 12
2940 280 6210 98 25 29 26 22850 2375 11600 174
<20 57 412 39 12 5 12 2833 588 1269 92
<20 <1 <20 <1 <1 <1 <1 <20 <20 <1 <1
445 435 500 400 320 335 345 160 280 215 290
Page 2 of 5
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Certificate No: SL/95/1494 Date: 7/12/95

ANALYSIS OF WATER SAMPLES Recd: 6/11/95
Our ref: 176 - 64
Your ref: 3T 40004

Client ID BH1 U BH1L BH2U BH2 L BH3 U BH3 L BH4 U BH4L DITCH1 DITCH2 LS1 LS 2
Lab ID 49248 492439 49250 49251 49252 49253 49254 49255 49256 49257 49258 49259

DETERMINAND

Sodium 1805 266 3930 244 83 16 30 18 8619 4700 113 13
Potassium 78 20 107 23 3.5 24 2.2 2.2 261 132 5.1 20
Calcium 52 29 119 11 160 112 104 125 344 385 a9 105
Magnesium 109 30 263 18 12 2.8 4.9 3.3 1033 549 16 2.3
Sulphate 304 70 1290 51 97 11 ; 12 2890 1160 37 12
Chloride 3420 381 5920 262 208 46 49 32 15800 4000 217 43
Bicarbonate 450 250 410 280 300 310 330 380 200 680 260 270
Nitrate <10 <1 <10 <1 <1 <1 <1 <1 <10 <10 12 5

All concentrations expressed as mg/L unless otherwise stated.

Page 2 of 5




ANALYSIS OF WATER SAMPLES

Client ID BH1 U
Lab ID 51559
DETERMINAND

Chloride <1
Sodium
Potassium

Sulphate 270 -

Bicarbonate

Calcium

Magnesium

Nitrate <1

BH1L
51560

379~

<10

BH2 U
51561

5750

1130

<10

BH2L
51562

<10

Recd: 2112135
Our ref: 176 - 68
Your ref: 3T 40004
BH3U BH3L
51563 51564
157 20
75 12
< <q

All concenirations expressed as mg/L (ppm) unless otherwise stated.

BH4 U
51565

<1

BH4 L
51566

21

14

<1

DITCH1 DITCHZ DITCH3

$1567

1160

<1

Ls1
51568 51569 51570

5280 180 150
880 87 £2
<10 <1 3
This data will be subjected
to final QC clearance
before confirmatian

BBSETE 2rETa:0L S313016¥0EYT NOWIS : WO

61-21-S661

cp:971

cad
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ROBERTSON LRBORATORIES

ANALYSIS OF WATER SAMPLES Rec'd : 8/1/96

Qurref: 176-72
Your ref : 3T/40004

CLIENT ID BH1U BH1L BH2U BHZL BH3U BH3IL BH4U BH4L DITCH1 DITCH2 DITCH3 DITCH4

DETERMINAND LABID 53235 53236 53237 53238 53239 53240 53241 53242 53243 53244 53245 53246
Sodium 1200 367 2900 236 93 19 21 25 8300 815 93 123
Potassium 70 30 139 31 5.7 5.1 48 6.7 384 85 10 8.7
Calcium 52 37 92 13 162 109 108 128 386 301 164 152
Magnesium a3 41 216 19 11 27 35 4.0 1152 247 11 13
Sulphate 270 75 860 46 70 14 4 14 2000 850 100 - 83
Chloride 2000 515 4400 210 200 25 28 27 15800 1700 145 300
Bicarbonate 200 350 550 390 380 340 360 420 310 430 420 260
Nitrate <10 <10 <10 <10 <10 <1 <1 <1 <10 <10 10 <10

Concentrations expressed as mg/L (ppm) unless otherwise stated

Page 2 of 2



ANALYSIS OF WATER SAMPLES

DETERMINAND

Sodium
Potassium
Calcium
Magnesium
Sulphate
Chloride
Bicarbonate

Nitrate

CLIENT ID
LABID

BH1 U
56003

1200
92
85

130
340
2000
200
<10

BH1L
56004

240
29
38
38
77

440

160

<10

BH2 U
56005

2840
112
81
190
850
4200
490
<10

Concentrations expressed as mg/L (ppm) unless otherwise stated

Rec'd : 5/2/96

OQur ref : 176-83
Your ref : 3T/40004

BH2 L
56006

220
30
14
21
44

190

400

<10

BH3 U
56007

100
3.3
200
12
89
260
380
<10

BH3L
56008

17
23
110
2.8

22

28
330

<1

BH4 U
56009

19
1.7
110
3.9
17
30
340

<1

BH4 L
56010

20
23
130
3.4

28

33
380

<1

DITCH 1
56011

1450
52
190
180

440

2700
220
<10

DITCH 2
56012

2900
55
170
360
680
5200
390
<10

» &
ROBERTSON LRBORATORIES

DITCH3
56013

89
8.7
150
19
96
120
460
<10

L)
5
2.

DITCH 4
56014

220
4.8
210

21
130
460
330
<10

\—g

Page 2 of 2
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ROBERTSON LABORATORIES

ANALYSIS OF WATER SAMPLES Rec'd : 4/3/96
Qurref: 176-84
Your ref : 3T/40004

CLIENTID BH1 U BH1L BH2 U BH2L BH3 U BH3 L BH4 U BH4L DITCH1 DITCH2 DITCH3 DITCH4

DETERMINAND LABID 58400 58401 58402 58403 58404 58405 584086 58407 58408 58409 58410 58411
Sodium 2080 240 2460 250 105 18 18 22 800 1100 79 120
Potassium 105 30 120 .32 3.3 24 1.1 24 35 44 6.4 386
Calcium 69 37 88 10 200 120 115 130 150 170 175 150
Magnesium 170 40 230 19 12 2.7 34 3.5 110 145 11 8.0
Sulphate 450 67 880 63 72 15 5 18 280 280 75 50
Chloride 3300 430 3700 260 260 30 29 37 1500 2000 98 210
Bicarbonate 550 160 530 310 420 350 360 390 200 430 530 370
Nitrate <10 <10 <10 <10 <10 <1 <1 3 <10 <10 <10 <10

Concenirations expressed as mg/L (ppm) unless otherwise stated

e

Q)
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ROBERTSON LABORATORIE.

ANALYSIS OF WATER SAMPLES Rec'd : 22/3/96
Qurref:176-88
Your ref : 3T/40004/Mon

CLIENTID BH1U BH1L BHzZ U BH2L BH3 U BH3 L BH4 U BH4L DITCH1 DITCH2 DITCH3 DITCH4

DETERMINAND LABID 60160 60161 60162 60163 60164 60165 60166 60167 60168 60169 60170 60171
Sodium 240 1100 2960 246 110 18 I 22 1730 400 2500 120
Potassium 29 89 112 32 2.8 2.7 1.1 2.6 53 13 77 4.4
Calcium 40 56 91 13 210 125 120 135 140 116 140 107
Magnesium 39 141 225 20 12 3.0 3.3 3.5 168 38 243 16
Sulphate 62 303 951 52 70 15 5 14 470 135 590 52
Chloride 430 2010 4620 235 250 31 29 37 3070 675 4170 260
Bicarbonate 180 190 420 380 450 370 370 410 190 340 350 210
Nitrate <10 <10 <10 <10 <10 <1 <1 <1 <10 <10 <10 <10

Concentrations expressed as mg/L (ppm) unless otherwise stated

Page 2 of 2 L,




ROBERTSON LaBoRETRRIEs

ANALYSIS OF WATER SAMPLES Rec'd : 12/4/96

Qur ref : 176-92
Your ref : Waterlooville

CLIENT ID BH1 B BH1F BH2 B BH2F BH3 B BH3F BH4 B BH4 F DITCH 1 DITCH2 DITCH3

DETERMINAND LAB ID 61857 61858 61859 61860 61861 61862 61863 61864 61865 61866 61867
Sodium 246 1240 244 1750 115 18 17 21 690 416 54
Potassium 29 87 31 113 2.9 25 1.2 25 44 15 29
Calcium 38 52 13 88 200 114 113 130 150 134 148
Magnesium 37 120 19 223 12 2.9 3.2 3.4 122 41 6.8
Sulphate 63 . 322 50 580 76 16 5 20 262 140 63
Chloride 374 2085 235 2970 340 34 40 32 1480 700 64
Bicarbonate 240 190 350 380 320 340 340 390 170 340 430
Nitrate <10 <10 <10 <10 <10 <1 <1 <1 <10 <10 <10

Concentrations expressed as mg/L (ppm) unless otherwise stated

&0
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ANALYSIS OF WATER SAMPLES

CLIENT ID
DETERMINAND LABID

Sodium
Potassium
Calcium
Magnesium
Sulphate
Chloride
Bicarbonate

Nitrate

BH1 U
63603

1310
81
53

103
380
2100
190
<10

BH1L
63604

300
28
39
38
65

510

250

<10

. ROBERTSON LF&@F’B@M%\

Rec'd : 9/5/96
Ourref: 176-98
Your ref : Waterlooville

BH2U BH2L BH3U BH3L BH4U BH4L DITCH1 DITCH2 DITCH3 LS1
63605 63606 63607 63608 63609 63610 63611 63612 63613 63614
2560 239 115 18 17 21 7900 3960 55 18
113 31 3.8 2.5 1.1 2.5 170 103 1.9 1.9
90 13 200 115 110 130 240 210 124 104
214 19 12 2.8 3.1 3.5 578 369 6.8 29
590 56 75 14 5 10 4340 2770 65 14
4200 230 360 30 26 40 11010 5200 73 26
540 360 300 350 340 380 430 450 340 320
<10 <10 <10 <1 <1 <1 <10 <10 <10 13

Concentrations expressed as mg/L (ppm) unless otherwise stated

T

Page 2 of 3
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ANALYSIS OF WATER SAMPLES

CLIENT ID

DETERMINAND LAB ID

Sodium
Potassium
Calcium
Magnesium
Sulphate
Chloride
Bicarbonate
Nitrate

BH1 U BHIL
65676 65677
1550 230
a5 22

50 43

95 38
240 56
2560 350
170 280
<10 <10

BH2 U
65678

2700
120
130
2380
927

4440
510
<10

Concentrations expressed as mg/L {ppm) uniess otherwise stated

Will be Subjecrag
C clearance
e Confirmatiog

Rec’d : 7/6/36
Our ref ;: 176-103

Your ref : Langstone Harbour 3T/40004

BH2L BH3U
65679 65680
240 65
30 35

13 150

19 !

57 S3
224 180
380 280
<10 <10

BH3 L
65681

17

11§
28
12
27
350

<1

BH4 U
65682

18

: By
105
3.7
<1
29

- 350

<1

BH4L
65683

17
20
120
36
11
31
370

<1

DITCH 1
65684

14000
290
220
410

2720

20840
380
<10

DITCH 2
65685

5400
150
190
210
840

8530
400
<10

LS1
65686

17
12
S0
3.1

21
270

<1

LS2
65687

14
s %
80
25
<1
18
270

<1



ANALYSIS OF WATER SAMPLES
SITE:- Langstore Harbour

Rec'd: §-7-96

Our ref:- 176-109

Your ref:- 40004

CLIENT LD.
LABID
DETERMINAND

Sodium
Potassium
Calcium
Magnesium
Sulphate
Chloride
Bicarbonate
Nitrate

Concentrations expressed as mg/L (ppm) unless otherwise stated

BH1U
68019

76

- 42
g7
203
3570
250
<10

BHIL
68020

27

37
51

400
<10

BH2U
68021

2850

116
91

875
4350
520
<10

BH2L BH3U

68022 68023
255 113
A 32
14 177
20 9.5
57 81
217 215
400 400
<10 <10
Page 2 of 2

e N
%

RCSERTSON LAB0RATeRES |

BH3L BH4U BH4L DITCH1 DITCH2 Ls1 Ls2
68024 68025 68026 68027 68028 68029 68030

18 16 23 12000 7500 17 19
25 1.0 23 359 307 1.2 14
110 110 118 412 372 101 102
28 3.1 36 1140 767 25 26

17 <1 17 4080 2350 12 14

31 29 39 20120 13240 30 28
320 340 350 120 225 290 280

<1 <1 4 <10 <10 9 20

o




- . ROBERTSON LAB0RAT®AL.

ANALYSIS OF WATER SAMPLES Rec'd : 20/8/96

Qur ref : 176-119
Your ref : Langstone Harbour 40004/KT

CLIENT ID BH1 U BH1L BH2 U ~ BHzL BH3 U BH3 L BH4 U BH4 L DITCH 1 LS1 LSs2
DETERMINAND LABID 70897 70898 70899 70800 70901 70902 70903 70904 70905 70906 70907
Sodium 1210 121 2880 205 70 17 16 24 15000 12 11
Potassium 68 24 114 31 3.1 2.5 1.4 24 430 1.6 1.4
Calcium 37 40 88 16 160 105 105 115 400 88 93
Magnesium 85 35 220 21 8.2 2.9 3.1 3.8 1480 23 2.2
Sulphate 197 34 920 44 - 62 14 - 16 3250 & 10
Chloride 1850 160 4360 180 147 28 23 33 26025 18 20
Bicarbonate 480 350 520 410 380 310 330 350 260 260 270
Nitrate <10 <10 <10 <10 <1 <1 <1 5 <10 14 14

Concentrations expressed as mg/L (ppm) unless otherwise stated

Page 2 of 2
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RECHARGE AND EVAPOTRANSPIRATION IN THE TRANSIENT STATE

Key to recharge (m/day) - Transient state (pre development)

zone Time step
1 2 3 4 5 6 7 8 9 10 11 12
October November December January February march April may June July August  September
1 0.0029 0.0023 0.0028 0.0028 0.0019 0.0021 0.0015 0.0013 0.0014 0.0016 0.0016 0.002
2 0.000145 0.000115 .0.000145 0.00013 0.000095 0.00011 0.000075 0.000065 0.00007 0.00008 0.00008 0.0001
3 0.0068 0.0058 0.0068 0.0062 0.0051 0.0054 0.0045 0.0042 0.0044 0.0046 0.0046 0.0055
- 0.0015 0.0012 0.0015 0.0013 0.00095 0.0011 0.00075 0.00065 0.0007 0.0008 0.0008 0.001

Key to recharge (m/day) - Transient state (post development)

zone Time step
1 2 3 - 5 ) 7 8 98 10 11 12
October November December January February March April May June July August  September
1 0.0029 0.0023 0.002¢ 0.0026 0.0019 0.0021 0.0015 0.0013 0.0014 0.0016 0.0016 0.002
2 0.000145 0.000115 0.000145 0.00013 0.000095 0.00011 0.000075 0.000065 0.00007 0.00008 0.00008 0.0001
3 0.0102 0.0087 0.0102 0.0093 0.00765 0.0081 0.00675 0.0063 0.0066 0.0069 0.0069 0.00825
4 0.0015 0.0012 0.0015 0.0013 0.00095 0.0011 0.00075 0.00065 0.0007 0.0008 0.0008 0.001

Key to evapotranspiration (m/day) - Transient state

zone Time step
1 2 3 4 5 6 7 8 9 10 11 12
October November December January February March April May June July August  September
1 0.0018 0.0063 0.00043 0.00046 0.00059 0.00174 0.00195 0.00284 0.00283 0.00194 0.00169 0.00198
2 0.0014 0.00105 0.00072 0.00077 0.00098 0.00163 0.00279 0.00355 0.00354 0.00243 0.00211 0.00248
3 0 0 0 0 0 0 0 0 0 0 0 0
4 0.00059 0.000315 0.000215 0.00023 0.000285 0.00057 0.000975 0.00142 0.00142 0.00097 0.000845 0.00089

Note The zonal values of evapotranspiration do not vary between the transient (pre development and post development cases
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1.0 INTRODUCTION

1.1 Campbell Reith Hill have been commissioned by SEEDA to undertake environmental
and engineering appraisals of a site known as Southmoor Park in Havant,
Hampshire. The first phase of this work was concluded in the production of a desk

study Environmental and Site Appraisal report (ref:THth7816-120401).

1.2  The Environmental and Site Appraisal report (which is summarised in section 2.0)
identified the potential for mercury contamination to exist at the site, and
therefore recommended the investigation of the site accordingly. The report also
highlighted the potential risk due to unexploded munitions, and recommended a
more detailed appraisal of the issue. This report presents the findings of the
mercury contamination investigation and appraisal, along with an assessment of
the results and their implications with respect to SEEDA's potential acquisition and

redevelopment of the site.

1.3 This report should be read in conjunction with the environmental and site appraisal

report.

I 1.4 This report has been produced solely for the benefit of SEEDA, and no liability is
: accepted for any reliance placed on it by any other party unless specifically agreed
3 . in writing.
THth7816-150501sum Date: April 2001 Status: D1
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2.0  SITE STATUS AND BACKGROUND
2.1  Description and Setting

2.1.1 The site comprises of two parcels of land forming an ‘L’ shape, totalling an area of
18.6 acres. The site is covered largely by rough vegetation with some areas of hard
standing. There is a network of drainage ditches across the site, however there is

no evidence of contamination or contaminative uses on the site,

2.1.2 The site is intermittently underlain by Aeolian deposits over alluvium, these drift
deposits are underlain by Seaford Chalk. The underlying chalk is classified as a
major aquifer with a soil classification of high leachability, therefore the site has

been classified as lying within a hydrogeolological setting of high sensitivity.

2.1.3 The site also lies in close vicinity to a number of surface water features, with the
Lavant stream running north to south directly east of the site and Langstone
Channel approximately 500m south of the site. Due to the proximity of these water

courses the sites surface water sensitivity was assessed as being high.

2.1.4 The overall sensitivity of the site and the area surrounding it was also increased
due to the presence of a Site of Special Scientific Interest (S55I) located south of

the site.
2.2 Desk Study Findings

2.2.1 Three key issues were identified from the Environmental and Site Appraisal which
would required further investigation in order to understand and quantify the
potential environmental risks associated with the site and their implications for the
acquisition and proposed development of the site. These issues were suspected
mercury contamination in the drainage ditches and waters adjoining the site, the
potential for the presence of unexploded munitions on the site from the Second

World War and the effect of site development on the local ecology.

THth7816-150501sum Date: April 2001 Status: D1
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222

2.2.3

224

2.2.5

2.2.6

2.2.7

Mercury Contamination

There is no evidence to suggest that any significant sources of on site
contamination exist, although previous site investigations have identified that
historically sewage sludge spreading may have taken place on the site. One of
these investigations, undertaken by Soils Limited, reported elevated levels of
mercury concentrations in the drainage ditches and waters adjoining the site. The
spreading of sewage sludge and a historical nearby plating works were identified
as possible sources. However a level of uncertainty surrounded this information, as

subsequent reports failed to identify further evidence of mercury contamination.

Due to the risk associated with mercury in terms of its toxicity, persistence and
bioaccumulation effects CRH identified the need to undertake a validatory exercise
of surface sampling of soil, sediment and surface waters at the site in order to
eliminate the uncertainty with respect to the presence of mercury, both in terms of

the potential liability issues and associated remedial costs.

The methodology and results from this validatory exercise are presented in sections

3.0 and 4.0 respectively

Unexploded Munitions

A second issue arose from research into the historical uses of the land surrounding
the site. This research identified that areas surrounding Southmoor Park, namely
Hayling Island and Langstone Harbour, were used in the Second World War as

decoy sites to draw German bombing raids away from areas such as Portsmouth.

No obvious evidence for the presence of munitions was identified at the site,
however it was agreed to commission a specialist desk study investigation to
establish that there is no risk from munitions remaining on the site. The results of

this work will be reported separately.

Ecology

The third issue related to the potential ecological sensitivity of the site due to the
nearby SSSI's. As a result, a more detailed appraisal by a specialist ecological
consultancy has been commissioned. The results of this work will be reported

separately.

THth7816-150501sum Date: April 2001 Status: D1
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3.0

3.1

3.2

3.3

3.4

METHOD OF ANALYSIS

Surface soil, sediment from the drainage ditches and where possible water samples
were collected across the site and from the drainage ditches. Soil samples were
collected on an approximate 50m by 50m grid across the site. Samples were not
collected where there were areas of hard standing. The samples were collected
using a trowel, removing a sufficient quantity of material for sample analysis from
beneath any vegetation that was present. The sampling was undertaken from the
surface 300mm of soil and/or sediment. The location of each sample was logged

on a site plan as shown in Figure 2.

Sediment samples were collected at approximately 25m intervals where possible
from the drainage ditches across the site, following the same methodology. These

sample points were again logged on a site plan (Figure.2).

Water samples were collected in clear plastic bottles at locations where surface
water was present in the drainage ditches. Surface water was only found at two

locations and these sample locations are also logged on the site plan (Figure.2).

The samples were immediately dispatched to the laboratory of Geochem Alcontrol
(a NAMAS accredited testing house). All samples were analysed for the full suite of
ICRCL determinands and at a number of locations across the site a second sample

was collected and analysed for bacteriological contamination.

THth7816-1505015um Date: April 2001 Status: D1
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4.0

4.1

4.1.1

4.1.2

4.1.3

4.2

4.2.1

4.2.2

4.2.3

SUMMARY OF RESULTS

Soil Samples

Mercury was found to be below the limit of detection (LoD) of 1mg/kg for every
soil sample collected on the site. Any mercury in the soil is therefore below the
ICRCL concentration threshold value of 20 mg/kg for parks, playing fields and open

spaces.

Some elevated levels of Polyaromatic Hydrocarbons (PAH's) were found in some of
the soil samples at various locations across the site. However these were all found
to be below the ICRCL concentration threshold value for landscaped areas,

buildings and areas of hard cover of 1000 mg/kg.

Some elevated levels of arsenic were found in some of the soil samples at various
locations across the site. However these were all found to be below the ICRCL

concentration threshold for parks, playing fields and open spaces of 40 mg/kg.
Sediment samples

Mercury was found to be below the limit of detection (LoD} of 1 mg/kg for every
drainage ditch sediment sample collected on the site. Any mercury in the drainage
ditch sediment samples is therefore below the ICRCL concentration threshold value

of 20 mg/kg for parks, playing fields and open spaces.

Some elevated levels of Polyaromatic Hydrocarbons (PAH’s) were found in some of
the drainage ditch sediment samples at various locations across the site. However
these were all found to be below the ICRCL concentration threshoid value for

landscaped areas, buildings and areas of hard cover of 1000 mg/kg.

Some elevated levels of arsenic were found in some of the drainage ditch sediment
samples at various locations across the site. However these were all found to be
below the ICRCL concentration threshold for parks, playing fields and open spaces
of 40 mg/kg.

THth7816-150501sum Date: April 2001 Status: D1
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4.3

4.3.

Water Samples

1 Mercury was found to be below the limit of detection (LoD) of 0.05 mg/kg for both

water samples collected on the site.

4.4  Table summarising the presence of contaminants with respect to their
associated guidelines.
Contaminant | Sample Min.conc | Max.conc | Concentration | Action % of
type {mg/kg) | (mg/kg) Threshold value samples
(mg/kg) (mg/kg) above
threshold

value
Mercury Soil <1 <1 40 * 0
PAH’s Soil <20 472 1,000 10,000 0
Arsenic Soil 5 14 40 * 0
Mercury Sediment <1 <1 40 * 0
PAH’s Sediment <20 951 1,000 10,000 0
Arsenic Sediment 2 15 50 * 0
Mercury Water <0.05 <0.05 0.01% * 0

* No value given in ICRCL guidelines

# Dutch guideline intervention value given

45

4.5

4.6

According to ICRCL guidelines all other contaminants tested for in the ICRCL suite

were shown to be at levels below the limit of detection for the method of analysis

used, or significantly below the Concentration Threshold value. Therefore the site

can be regarded as uncontaminated as far as the hazards from these contaminants

are concerned.

No evidence of bacteriological contamination caused by the inferred sewage

sludge spreading in the form of coliform was identified by the sample analysis.

Results of analysis are contained in Appendix 1 for ICRCL suite and bacteriological

analyses.
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5.0 CONCLUSION
5.1 Soil, Sediment and Water Analyses

5.1

The data obtained from the validatory sampling exercise undertaken at Southmoor
Park has provided a comprehensive data set with respect to the sites contaminative
status. The data shows that no elevated levels of mercury were found in the
samples. All mercury levels were found to be below the limit of detection for
mercury. Interpretation of this data indicates that the potential risk from on site
mercury contamination is low in terms of possible liability and remedial costs. No
subsequent recommendations are therefore required with regards to further

intrusive investigation works or remediation requirements.

5.1.2 Analyses have confirmed no other determinands to be elevated with respect to the

published guideline thresholds relevant to an industrial end use.

5.1.3 In conclusion, the validatory investigation works have not identified the presence
of significant contamination. The site is therefore considered to be low risk with
respect to its contaminative status, and no further works or action are considered
necessary.

THth7816-150501sum Date: Aprii 2001 Status: D1
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Figure 1: Site Location
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Figure 2: Surface sample points
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Appendix 1:

Chemical analysis for ICRCL suite and bacteriological analyses
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SOUTHMOOR PARK, HAVANT - SITE REPROFILING WORKS

SPECIFICATION

SECTION 1 - GENERAL

1.1 Location and Extent of Site
The site is located adjacent to Southmoor Lane and Penner Road in Havant,
Hampshire as shown on Campbell Reith Hill's drawing no. 7816 Fig01 rev D1. The
extent of the site is shown on Campbell Reith Hill's drawing no. 7816 P01 Rev. D1.
1.2 General Description of the Works
The objective of these Works is to raise levels for flood protection purposes and to
create a construction platform to enable the future development of the site.
1.3 Extent of the Works
The Works comprise:
1. Removing the vegetation from the site including existing trees.
2. Stripping the topsoil from site and stockpiling it in a location to be agreed
with the Engineer.
3 Levelling the site.
4, Undertaking a topographical survey of the site and recording these levels on
a 5m grid.
5. Importing Class 1 Fill and spreading and compacting this across the site to
achieve the required finished levels.
6. Carrying out a topographical survey of the reprofiled site.
1.4 Drawings
The following drawings are issued with this specification.
Drawing no. Title
7816 Fig01 rev D1 Location Plan
7816 P01 rev D2 Site Layout and general requirements
7816 S01 rev S2 Existing Services Plan
7816 P02 rev D1 Temporary Construction Plan
1.5  Contractor's Accommodation and Welfare Provisions
1. The Contractor’'s Accommodation shall be located on the Site as agreed
with the Engineer prior to the commencement of the Works.
2. The Contractor shall vacate and remove from the Site all accommodation,
facilities and plant etc., within seven days of the Issue of the Certificate of
Completion of the Works under Clause 4.5 of the Conditions of Contract.
DPMIjp7816-171201-sitereprofile November 2001
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1.6

1.7

1.8

1.9

1.10

1.11

1.12

3. The Contractor shall provide to all his workforce safety jackets, boots and
hard hats.

Privately and Pubiicly Owned Services

A plan showing the location of existing publicly and privately owned services and
supplies is included with the Contract documentation. This is based on information
supplied by the service companies and is not exhaustive. A list of contacts is
supplied in Appendix B and original drawings are available from Campbell Reith
Hill’s office. The Contractor is responsible for checking the location of any services
that may cross the site in so far as they may affect the Works. The Contractor is
responsible for ensuring that all publicly and privately owned services and supplies
are protected from damage during the course of the works.

Working Areas

The Contractor shall have access to Area A and Area B as shown on Campbell Reith
Hill's drawings.

Working Hours

Monday - Friday 0800 - 1800
Saturday 0800 - 1300

The Contractor shall give the Engineer seven days notice in writing if he wishes to
work outside these hours. No working will be permitted on Sundays or Public
Holidays. No HGY movements to or from the site will be permitted between 09.30
and 16.00 hours.

Contractor’s Reports

The Contractor shall submit a progress report every two weeks during the Works.
These reports shall include details of all work carried out to date with records of
the plant and labour involved on a daily basis with the activities referred to in the
progress report.

Progress Meetings

Following the commissioning meeting at the start of the works, the Contractor
shall be expected to attend two progress meetings on site during the course of the
Works. The Contractor is expected to provide facilities for this meeting.

Returns and Drawings

All reports, diagrams or drawings etc., which the Contractor is required to submit
to the Engineer during the progress of the works shall be, unless otherwise
directed, furnished in duplicate.

Ground Investigations

Ground investigation information is appended. The Contractor is deemed to have
visited the site prior to the return of tender.

DPMIjp7816-171201-sitereprofile November 2001
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1.13

1.19

1.20

1.21

Datum

The datum to which all levels have been reduced for the purposes of the drawings
and the Contract is the Ordnance Survey Bench Mark on the east face, south-east
angle of 1 Harts Farm Cottage, Brockhampton Road, Havant, the value of which is
4.228m AOD and west face of wall junction of Cottage Boundary, east side of
Langstone Road, Havant, the value of which is 4.029m AQD.

Setting Qut

The Contractor shall provide such bench marks and setting out points as are
necessary for the correct setting out and level control for the works in accordance
with Clause 3.5 of the Conditions of Contract.

Site Access

Access to the Works must be arranged with the Engineer and Havant Borough
Council generally in accordance with Drawing 78216/P02. Vehicular access to the
site can be achieved from Southmoor Lane {Area B) and Penner Road (Area A). The
Contractor will be required to enter into a Routing Agreement with the Council.

Site Security

The Contractor shall secure the site by means of perimeter fencing, ensuring that
access to the site by unauthorised persons is prevented.

Use of Site

The Contractor may use the site only for the purposes connected with the
Contract.

Notices of Operations

The Contractor shall keep the Engineer advised of progress of important activities
and give the Engineer 48 hours notice in writing of the completion of important
activities so that the Engineer might make arrangements to inspect the works.

Stability of Unfinished Work

The Contractor shall ensure the stability of the Works at all time, with particular
regard to the stability of the slopes of the existing ditches. These ditches shall also
be kept operational and free from debris during the works.

Method Statements

The Contractor shall submit to the Engineer method statements for each work
activity at least five full working days before the activity is due to commence.

Programme

DPMIjp7816-171201-sitereprofile November 2001
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1.27  Site Safety Officer

1. The Contractor shall appoint a site safety officer who shall be suitably
qualified and be responsible for ensuring that the site operation are carried
out in accordance with all current Health and Safety Legislation.

2. The Contractor shall inform the Engineer in writing prior to the
commencement of the works of the identity of the site safety officer.

1.28 Contractor's Monthly Statement
The Contractor shall submit on a monthly basis as stated in Clause 7.2 of the

Conditions of Contract a statement showing the estimated value of the works
executed up to the end of that period.

DPMIip7816-171201-sitereprofile November 2001
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2.1

2.1.1

21.2

2.2

2.21

2.2.2

223

224

2.3

2.3.1

2.3.2

SPECIFICATION

SECTION 2 - SITE REPROFILING WORKS

General

The site as shown on Drawing 7816/ PO1 rev D1 comprises two areas, Area A and
Area B. The reprofiling works are to take place in Area A. Area B is provided purely
for the purposes of stockpiling topsoil material arising from the works in Area A.

The Specification for Highway Works as referred to in this Specification shall be the
current version as published by the Highways Agency (1998), with Amendments..

Site Preparation

The site is covered in vegetation and this is to be stripped and disposed of by the
Contractor off-site. Trees are also to be removed as part of the vegetation works.
However, the rows of mature conifer trees on the western and north-western
boundaries of the site are to be protected and retained. No earthworks operations
shall take place within 3 metres of these trees.

Following the vegetation strip, the topsoil shall be stripped to a depth of up to
0.35m. This topsoil is to be stockpiled in Area B at a location to be agreed with the
Engineer. The stockpiles shall not exceed 2m in height. Material/general fill deemed
unsuitable for topsoil shall be removed from the Site.

Should the Contractor need to temporarily bridge any of the existing ditches to
gain access to parts of the site, the Contractor is responsible for these Works and
ensuring that the bridges are removed afterwards and the ditches are returned to
their original condition.

All concrete hard standings and foundations are to be broken up and removed
from site. All existing car parking areas and other non-concrete paved areas are to
be broken up such that they are fully permeable. The Contractor is to ensure that
no impermeable surfaces in excess of 0.5m2 remain in the area.

Earthworks

Following a vegetation and topsoil strip, the Contractor shall regrade the Area A
to a maximum finished level of 3.8m AOD to within a tolerance of +/- 50mm. All
material placed shall be recompacted in accordance with the 600 Series Clauses
and Table 6.4 of the Specification for Highway Works. The Contractor’s attention
is drawn to the existing ditches across the site which must remain operational and
free from debris.

Following regrading, the formation is to be proof rolled in accordance with Clause
612 of the Specification for Highway Works. Any soft spots thus identified are to
be removed and replaced with Class 1 Fill in agreement with the Engineer. The
undrained shear strength of the cohesive material present at the formation is to be

DPMIip7816-171201-sitereprofile November 2001
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233

234

2.3.5

2.3.6

2.4

2.4.1

determined at regular intervals. The contractor is to include in his Tender a price
for carrying out a minimum of 100 undrained shear strength determinations using
Hand shear Vane apparatus. The location of these tests is to be agreed with the
Engineer and to be carried out in the presence of the Engineer. The Contractor
shall also provide a price for additional tests. If the undrained shear strength of the
formation is determined as being less than 50kN/m?, or, with the agreement of the
Engineer, the formation is otherwise determined as being unsuitable as a platform
above which compaction of Class 1 Fill can be undertaken, the Contractor is to
provide proposals as to how the formation is to be rendered suitable. The
placement of Class 1 Fill will not occur until these proposals have been approved
by the Engineer and undertaken as appropriate.

When the regraded surface has been approved by the Engineer, the Contractor
shall then import Class 1 material as defined in the Specification for Highway
Works and spread, level and compact this across the site to achieve a minimum
finished level of 4.2m AOD to within a tolerance of +10mm/-25mm. This Class 1
Fill shall be profiled to a notional gradient of 1:500 towards the nearest ditch. The
Class 1 Fill shall be laid and compacted in accordance with Table 6.4 of the
Specification for Highways Works.

The Contractor should note that any material laid in the vicinity of the existing
ditches or open drains should slope at a maximum gradient of 1:2 and that no
material should be allowed to block the ditches. The Contractor shall remove any
material that enters the ditches to the satisfaction of the Engineer and keep the
ditches in an operational condition at all times.

The Contractor is to construct new boundary ditches at the locations shown on
Drawing No 7816 PO1 Rev D2. The precise location of this ditch is to be agreed on
site with the Engineer. The ditch shall have side slopes of 1 in 2 throughout and a
constant base width of 0.5m. A minimum gradient to the base of the ditch of 1 in
500 shall be maintained from its start point on the northern boundary of the site
to the point at which it connects to the existing ditch. Revetments to the existing
ditch must be adjusted, if necessary to accommodate entry of the new ditch.

The Local Authority has identified that an archaeological watching brief shall be
carried out on the site in order to ensure that any archaeological remains are
protected and preserved for prosperity either by Preservation In-situ or Preservation
by Record. The Contractor will provide all facilities as the Archaeologist may require
and follow all instructions, with regard to archaeology, as may be required.
Confirmation should be sought from the County Archaeologist at the first
opportunity.

Materials

The Contractor is to provide recent test results for the Class 1 Fill, namely
wet sieve analysis in accordance with BS1377:1990 Part 2, and chemical
testing in accordance with Tables 3 and 4 of the Interdepartmental
Committee of Redevelopment of Contaminated Land (ICRCL), Guidance
Note 59/83. All tests to be undertaken by UKAS accredited laboratories.

DPMIjp7816-171201-sitereprofile November 2001



SOUTHMOOR PARK, HAVANT - SITE REPROFILING WORKS

2.5  Monitoring
2.5.1 Following completion of the placement and compaction of the Class 1 Fill, the
Contractor shall carry out a survey of the relevelled site and provide a schedule of
3-dimensional coordinates on a grid at 5m centres covering the site. A tolerance of
+/-10mm is required for this part of the survey work.
2.5.1 The Contractor is to ensure that the Class 1 Fill has a minimum thickness of 400mm
at all locations.
2.6 Mapping Updates
2.6.1 The Contractor is to be provided with base topographical mapping in digital
AutoCAD Release 14 format. On completion of the site works the Contractor shall
check, update, and amend Area A of this digital mapping to address any changes
to topographical features, including site levels that may have changed as a result
of the works. The Contractor shall also record on the mapping any drainage
features (including ditches, outfalls, and culverts) not aiready shown on the
mapping.
DPMIjp7816-171201-sitereprofiie November 2001
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1.1

1.2

1.3

SITE INVESTIGATION REPORT
FOR
SITE AT LANGSTONE TECHNOLOGY PARK

INTRODUCTION

Purpose of Investigation

On the instructions of Glanville Consultants Consulting Engineers cn behalf of Havant
Intemational Limited, STATS Geotechnical hes carried out a site investigation of an area
within Langstone Technclogy Park. The project was cemmissioned in order to obtain

information on the ground conditions in relation to the proposed new paved car park and
roundabout an the siie.

Project Brief

The project was carried out to an agreed brief, as set out in STATS propesal letter of 7™
August 2003, and has inciuded the following tasks:

Desk Study

*+ A study of locai geology and hydrogeoicgy

. A study of the land-use and development history of the site and its surrcundings from
archival Ordnance Survey mapping

. The identification of aquifer vulnerability rating beneath the site and local water
abstraction points from Environment Agency records

+  The identification of potential geotechnical hazards

+  The identification of potential targets at risk from possibie contamination

Site investigation

«  Machine excavation of 13No. riai pits.

+«  8No. Dynamic Cone Penetratich Tests to assess CER values.

= Associated sampling and on-site testing.

= Laboratery chemical testing of 10No soil samples for common contaminants.
*  Laboratory gectechnical testing of soil samples for classification purpcses.

«  |nterpretative reporting

Limitations

The opinions and recommendations =xpressed in this report are based on the ground
conditions encountered during the site work, the resuits of field and laboratory testing and
interpretation between exploraicry holes. The material encounterad and samples obtained
represent only a small proportion of the materials present an-site, therefare other conditions
may prevail at the site which have not been revealed by this investigation.

The investigation itself was designed generally to meet the objectives of an exploratory
investigatian, as defined by BS 10175:2001 Caode of Practice for the Investigation of Potentially
Contaminated Site. As an exploratory investigation. the results may not provide sufficient data
to make detailed estimates of the quantities involved in any remediation wark, i required.

STATS
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The resuits of laboratory tests are covered by UKAS (formerly NAMAS) accreditation, but

opinions and interpretations expressed in the repert and cn the fieldwork records are outside
the scope of this accreditation.
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2. SITE DETAILS
2.1 Site Location
The site, which may be located by National Grid reference SU 712059, is situated just south
of the A27, on Langstone Technclogy Park, Havant, Hampshire.
An extract of the 1:50 000 Ordnance Survey map showing the location of the site is included
in Figure 1.
22 Site Description
The site, which covers approximately 0.65 hectares, encompasses a roughly rectangular
grassed area running aiong the north side length of Building 1000 {(occupied by Xyratex).
The site contains a number of mature and semi-mature trees predominantly of the Mapie,
Sycamore and Laburnum variety. The trees are scattered in a linear fashion running the
length of the site. In addition to this there are a number of mature herbaceous shrubs as well
as a 13m high closely planted row of conifers forming the western most boundary {c the site.
The immediate boundaries to the site comgrise:
» Nerth A 1.5m chain-iink fence and a footpath running paraile! with the A27 slip-road.
> East Open grassed area with adjoining car park serving Building 10C0.
> South Grass-crete rcadway and a 1.5m high grassed bank backing ente Buiiding
1000.
>  West 13m high row of conifers, semi-detached residential housing an industrial units.
Ground levels at the site range from 5.28mACD to 6.03mACD approximateily and with the
general fall towards the west.
Some investigative work (excavation of 2No. frial pits) was carried out in the rear garden cof
the house on the corner of Brookside Road.
A site pian showing the main features of the site is given in Figure 2.
23 Local Geology and Hydrogeoiogy

The published 1:63,360 scale geological map of the area (Sheet No 316 *Fareham”) indicates
the site to be underiain by Quaternary Brickearth and Alluvium deposits, overlying White Chalk
{formerly the Upper Chalk) of the Cretaceous System.

The existing topography and history of develcpment of the site suggests that, in addition tc
these natural strata, made ground may be present on the site.

The hydrogeclogy of the site is likely to be characterised by the presence of an unconfined
shallow aquifer comprising Alluvial Deposits, averlying the Cretacecus Chalk, which is a major
aquifer. Variahiiity in the nature of the alluviai deposits may result in perched groundwater
being present.
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According to the Environment Agency Groundwater Vulnerability Classification (Sheet No.45
“West Sussex & Surrey”), the Alluvial Deposiis are a Minor Aquifer and the underlying White
Chaik is a major aquifer, both of High Vulnerabiity.

An abstraction well is located approximately 400m north of the site.

STATS
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DEVELOPMENT HISTORY

The history of the site’s land-use and develapment from Victorian times onwards has been
researched from early Ordnance Survey (CS) maps.

Extracts of the OS maps and plans are presented in Figures 3 {o 12.
Reference to histarical maps provides invaluable information regarding the land use history of

the site, but histerical evidence will be incomplete for the period pre-dating the first edition and
between slLiccessive maps.

08 Map, Sheat Hants. 76.11 Dated 18686 at Scale 1:2,534 {Figure 3)

The Crdnance Survey edition of 1866 shows the site to be undeveloped fields. Havant Mill is
located approximately 1.6km to {he east-north-east.

08 Map, Sheet Hants. 76.11 Dated 1896 at Scale 1:2.534 {Figure 4)

The site and surrcundings remain unchanged.

08 Mzp. Sheet Hants. f6.11 Dated 1907 at Scale 1:2.534 (Figures 5 & 6)

A sewage works has been censtructed immediately to the east of the site and an engine
house an the western boundary of the sewage works appears to exist on the eastern margin

of the siie. Filter beds associated with the sewage works are shown immediately to the
southeast.

0S8 Map. Sheet Hants. 76.11 Dated 1931 at Scale 1:2,534 (Figures 7& 8)

The sewage works has extended so that associated buildings would have occupied the
eastern part of the site, agproximately 17Cm in from the east site boundary.

Q8 Map, Sheet SU 7105 Dated 1872 at Scale 1:2,500 (Figure 9)

The site is cccupied by a landscaped area that contains some irees. The A27 Havant by-
pass is iocated along the northern site boundary and a large ‘works’ has been constructed

immediately to the south of the site. The sewage works and associated buiidings mentioned
above have been removed.

08 Map, Sheet SU 7105 Dated 1584 (Figure 10 ~ not to scale)

The site is unchanged and the immediate surroundings remain essentially unchanged.

0S8 Map, Sheet SU 7105 Dated 1998-7 at Scale 1:2.000 (Figures 11 &12)

The site is [fittle changeq. although an east-north-east, west-south-west running drain is
shown near the cantre of the site.

STATS
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4. GROUND INVESTIGATICN
4.1 Fieldwork
The fieldwork was carried out on 18™ and 18" September 2003 and involved the following:-
Tabie 4.1 Summary of ground investigafion fieldwork items
NP Location/ "
Investigation Type | Number Designation Appendix
Trial Pits - excavatad by mechanicai 13 TP1 to TP13 A1t A13
excavator
In situ Dynamic Cone Penetrometer 8 DCP1to DCP8 | Aldto A21
Trial Pit Scakaways 2 TPS & TP10 A22 & A23
The location of all investigation peints is shown on the site layout plan in Figure 2. The
depths of bareholes, descriptions of strata encounterad and comments on the groundwater
conditions are given in the trial pit records in Appendix A.
The exploratory points were lccated approximately by reference to physical features present
on the site at the time of investigation using the site plan provided by Glanville Consultants
Ltd (drawing ref: ML 230287/101). The ground levels at the borehole locations have not been
determined.
4.2 Laboratory Testing

A programme of geotechnicai and chemical laboratory testing, scheduled by STATS, was
carried out on selected samples taken frem various strata. The results are presented in
Appendicas B and C, respectively.

The chemicai analyses were carried out by Alcontrol Gecchem (Geochem) under sub-
contract o STATS. Geochem are an approved subcontractor in accordance with the

requirements of STATS' quelity system and are thernselves UKAS accredited for a range of
chemical analyses (UKAS Laboratory Testing No 1291).
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5. GROUND CONDITIONS

5.1 Ground

51.1 (General Succession of Strata

5.1.2

5.1.3

The expleratory holes revealed that the site is underlain by a variable thickness of made
ground aver ailuvial deposits comprising sandy Clay over sandy Graval. This appears fo
confirm the published geological records, although the White Chalk was not proven due to the
shallow depih of investigation. For the purpose of discussion, the ground conditions are
summarised in Table 5.1 below.

Table 5.1 General succession of strata

. Brief Deseription - - | gpth_.fb:fg;j.?qﬁ'stra'tqmz.j f '.-.f.'_'”i!lfiit_:kn_éss-(frr'l)_i‘_f;_- o
Made Greund Ground Level 0.35 to 2.6 (generally
065t 0.8)
- Sandy Clay {locaily absent in 0.35t0 1.1 Absent to 1.75
TP11 and TP12)
Sandy Gravel 111023 0.9 Proven in TP10

Topsoil / Made Ground

The exploratory holes encountered a variable thickness of topsoii / made ground across the
site. The maximum thickness of made ground was encounterad in TP13 where a sub-surface
concrete tank was uncovered, presumably related o the sewage works that were present on
the site. The tank was found to be in-filled with a clayey sand Fill containing many whole
bricks and occasional metalwork.

In general the made ground comprises a 0.1m thick superficial layer of topsoil over sandy

gravelly clay with frequent sand sized brick and sand fo gravel sized flint fragments with
occasional chalk pieces.

Sandy CLAY

The sandy CLAY typicaily comprised stiff to very stiff light brown sandy clay with cccasionai to
frequent sub-anguiar fo sub-rounded gravel to cebble sized flints and fiint fragments. A fayer
of scft siity CLAY with lenses of arganic material was found to separate the sandy CLAY and
sandy GRAVEL in TP9 between depths of 1.75m and 2.25m.

The measured and inferred soil parameters for the stratum are listed in Table 5.2 below.

STATS
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52

5.3

5.3.1

53.2

Table 5.2 Summary of soil parameters for sandy Clay

Soil Parameters . . | Range - =~ ° . LResults .

Liquid Limit (%) 48% (71%) Appendix B |

Plastic Limit (%) 23% — 26% (34%) Appendix B (
| Plastic index (%) 20% - 23% (37%) Appendix B [

Plasticity Term [ntermediate piasticity Figure 13

(very high)

Shrinkage Fotential (NHBC) Medium -

Moisture Content (%) 13% - 21% -

Strength Term Sff to very stiff (soft) .

" Shear Strength Inferred by Pocket | 158 —225 (258) -
Penetrometer (kN/m?)

Note: vaiue in brackets refers to soft silty clay encountered in TPS from 1.75m to 2.25m.

Sandy Gravel

The sandy GRAVEL typically comprised dark brown (¢ light grey clay-bound sandy gravel.
The gravef is sub-anhgular to sub-rounded flints and flint fragments with occasionat sand sized
chalk pieces. Within some of the trial pits (i.e. TP1, TF2, TP3 & TP8) white communited chaik
is noted ¢n the surface of the flints some C.3m from the top of the unit. Further down the
gravel sequence the ciay is absent and the unit appears light orange brown in cofour.

Groundwater

Groundwater was encountered in TP1, TPS & TP10 at depths of betwean 2.25m and 2.7m
depth. Groundwater was cnly seen to flow within trial pits TP9 & TP10 and the inflow was
noted as slow,

It should be noted that groundwater levels might fluctuate for a number of reasons inciuding
seasonal variations. On-going maonitaring would be required to establish beth the full range of
conditions and any trends in greundwater levels.

Chemical Analysis of Soil Samples

introducticn

Chemical analyses have been performed on a total of 10nc. soil samples, including both fil
materiais and natural soils, down to a maximum depth of 0.75m below existing ground level.
The test results are reported in Sheet C1.

Data Summary

With respect to the current CLEA 3oil Guideiine Vaiues (SGV) and, where applicable, the
farmer Dutch Guideiines the following summary can be made.
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533

5.4

Table 5.3 Summary of Soil Resuits versus All Land Use Criteria

[ Substances presant above CLEA Soil Guideline Values or ICRCL Threshold Tngger -
B ST : COncentratlon ' ‘ : R

(mammum concentratmns in: mglkg) :

“'Ca‘tagd_ry_ofi""i Res;dentrai-wrth .,:_RESIdential
. Substance:+ | plantuptake ¢ without plant
et LT e _Uptake

) Dutch Target}'ff_-

"Heavy" Metals: N/A N/A None None

Phytotoxins: NIA N/A None Copper (63),
. Zinc (267)
Non-metals: N/A N/A None None

1 Supstances assassad against CLEA SGV's include: Arsenic, Cadmium, Chromium, Lead, Mercury, Selenwrm, Nickel. The remaining determinands nave
been assessed versus the Dutch 1arget value.

2 Substancas above the Dutch intervention value are highiighted in bold.

Ciscussion of Results

The chemical anailyses have indicated that the samples tested are uncontaminated, with the
exception of isclated eievated concentrations of copper and zinc.

A single copper concentration and iwo zinc concentrations exceeded the Dutch target vaiues of
3Emg/kg and 140mg/kg respectively, but were well below their respective Dutch interventicn
values of 190mg/kg and 720mgrkg. It should be noted that the Dutch guideline vaiues do not
take into account the type of propesed land use. It is censiderad that the concenirations of
copper and zinc present on the site are below accepiable levels for the commercial land use
proposed.

In conclusion, this reconnaissance-level exploraiory investigation has found ne evidence of
significant ground centamination on the site.

Chemical Analysis of Water

An investigation of groundwater guality beneath the site was ouiside the scope of this
investigation.
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6.1

6.2

8.3

ENGINEERING CONSIDERATIONS
Details of Proposed Development

It is understood that the proposed development will comprise a new paved car park and
roundabout (gasing accass to/from the west) to the side and rear of Building 1000.

Alleviation Measures in Respect of Ground Contamination

The results of the chemical analyses on the sampies tested indicate that the materials cn-site
dc not exceed the CLEA SGV's (and are acceptable within the Dutch guidefines) for
commercial land use. Therefore, there is no evidence of significant ground contamination on
the site in relation to the proposed end-use.

In view of the above findings, no special measures are required in terms of remediation, subject
to ensuring that suitable topsoil is present in landscaped areas.

Suitable health and safety precautions should be adopted during the site works and care
should be taken to minimise the amount of dust generated on-site. Site workers engaged in
earthworks and working in trenches/excavations shouid, as a precautionary measurs,
minimise physical coniact with the soil, and be rigorous in matters of personai hygiene.

With respect tc off site disposal, the results of the chemical analyses indicate that the majority
of soils will be classified as “uncontaminated”. This is in accerdance with the Environment

Agency Interim Guidance on the Disposal of ‘Centaminated Soils”.

Geotechnical Hazards

A summary of commanly occurring gectechnical hazards is given in Table 6.1 together with an
assessment of whether the site may be affected by 2ach of the stated hazards.

Table 6.1 Summary of main potential geotechnical hazards that may affect site

-Hazardicategory. .~ |:  Hazard:statusbased on-investigation: - | Engineering; cansiderations::
(excluding contamination issues) | - findings and'proposed'development. i - ifhazard:affectssite- =7
. . - Found.fo. Couidbe:. |- Unikelytabe: | o oo
" bepresent | presentbut " presentandfor |
L © - onsite notfound |- - affectsite : SR
Sudden iateral changes in ground | Likedv to affect ground
conditions L v enginegring and foundation
design and construction
Shrinkable clay soils ‘ 7 J Silty Clay and sancy Clay— | Design to NNEC Standards
medium potential Chapter 4 or similar
Highly compressible and low bearin . , ) Likely to affect ground
ca_?)agity soils, (including peat and ? v Soft Siity Clay with organic- engir?eedng and foundation
' rich lenses in TPS only ! !
soft clay) i : design and construction
Silt-rich sails susceptibie o rapid loss Likely to affect ground
of strength in wet conditions v Silty / Sandy Clay engineering and foundation
| design and construction
Karstic dissolution features (including I I May affect ground engineering
‘swallow holes' in Chalk terrain) v ! ¢ and foundation design and ‘
! ! } consiruciion !
i Evaporite dissolution features and/or ‘ i May affact ground engineering |
| subsidence : ! Ve and foundation design and
f * CONStruction |
Ground subject to or & risk from 1 ; ’ 7 cikety 10 require special '
landslides | ' stabilisation measures

STATS
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p g g

Ground subject to peri-giacial valley Likely to affect ground

cambering with guils possibly present v engineering angd foundation
design and construction

Ground subject to or at risk from | 7 Likely ta require special

ccastal or river erosion protection/stabilisation measures

High grouggwater ta)ble {including 7 May affect temriorary and

waterlogged around permanent works

Rising graundwater table due to 7 May affect deep foundations, —

diminishing abstraction in urban area basements and tunngls

Underground mining Vs Likely to require special
stabilisation measures

Existing sub-structures {e.g. tunnels, . Likely to affect ground

foyndaticns, basements, and v ﬁu.lrf;?;“b'swdur“ found eng?neering and foun_dation

adiacent sub-structures) design and construcfion

Filled and made ground {including . Likely to affect ground

emba_nkments, infilied ponds and v ?riﬁr%u;nr;s;i}gm ?;T; de engfneering and foundation

quarries) design and construction

Adverse ground chemistry (including May affect ground engineering

sxpansive 3lags and weathering of v and foundafion design and

sulphides fo suiphates) construction

6.4

‘Seismicity is not mcluded in Table 5.1 as this is not normaily a design consideration in the UK,

The likely presence of chaik at shallow depth indicates thal subsidence reiated to chaik
dissolution features might be a possibility. Based on the Edmond’s risk assessment medel for
natural dissolution features referred to in CIRIA Project Report |l (1994), the site falls into the
“moderately low subsidence risk” category. With reference to Edmund’s data-base of known
natural/man-made chalk solution features there are no such features in the immediate vicinity
of the site.

Sub-grade Conditions for Road Pavements

Sub-grade maferials present and groundwater leveis

It is understood that the finished ground level of the proposed development will be at
approximately the existing ground lavel.

In the 1m to 1.1m below the proposed finished ground levei the exploratory hales have revealed
a soil profile comprising made ground composed of clayey sand averlying sandy clay. The
potentially pocrest sub-grade material within this profile is the made ground due to its variable
nature and unknewn history of compaction.

The groundwaier conditions are anticipated te comprise a low water-iabie, i.e. af least 1m below
the pavement fcmation level. The ground investigation revealed the shallowest water strike {0
be 2.25m b.g., however, groundwatier levels should be expectad fo he higher in the winter
maonths

Estimated minimum CBR under long-term conditions

The estimated minimum, equitibrium scil-suction, CBR value for the soils (sandy clay) and
groundwater conditions described above under a completed pavement is 4%, after Table C1 in
TRRL Report LR1132 (1984).

CBR vafues detetrnined under current conditions

The in situ sub-grade scils CBR values have been assessed under present conditions using the
DCP test apparatus and the results are summarised in Table 6.2

STATS
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8.5

Tahle 6.2 Summary of CBR values derived from in situ DCP tests

Test:Lo;:ati'oh. Material Type ; Minimum: CBR' value detennmed at or Just below
S e e antlcxpated formatlon level’ S e

TP1 Made Ground | 5% {typically abave 10%)

TP2 Made Ground 8%
Sandy Clay 10%

TP3 Made Ground | 8% (typically above 10%)
Sandy Ciay 9%
TP4 Made Ground 12%
TP5 | Made Ground 12% (typically above 20%)
TPS Made Ground | 12% (typically above 30%)
TP7 Made Ground | 5%
TP8 Made Ground | 7%
t Sandy Clay 4%

The made ground materials in the vicinily of test locations may be susceptible to improvement
by rolling with conventional compacticn plant.

Recommended CER value for road pavement design

The recommended sub-grade soil CBR value for road pavement design is therefore §%. This
value assumes that during construction the formation level will be carefully compacted and any
soft spets dug out and replaced by compacted suitable fill material.

Frost-susceptibility of sub-grade soils

The sandy clay sub-grade seils can be regarded as non-frost-susceptible (Pl>15%), after the
criteria given in Appendix 1 of TRREL Report Road Note 29 (Ref). The made ground may be
frost susceptible due to the presence of chalk gravel. When the sub-grade is frost-susceptibie
the thickness of sub-base must be sufficient to give a total thickness of non-frost-susceptible
pavement construction aver the soil of not less than 450mm.

Chemical Attack on Buried Concrete

The results of chemical tests carried out on soil samplies indicate 2:1 water soil extract
sulphate contents of up ta 0.06g/l with generally near neutral pH vajues.

These results indicate that, in accordance with BRE Special Digest 1: 2001 Concrete in
aggressive ground, the Aggressive Chemical Environment for Concrete (ACEC) Classification
is AC-1s with a Design Suifate Class for the site of DS-1. This assumes nominally static
groundwater conditicns and that ne significantly disturbed clay comes into contact with
concrete foundations or siructures.

if significantly disturbed clav is fikely to come into contact with concrete foundaticns or
structures it will be necessary to carry out additionai tests on the soil fo investigate its total
potential sulphate content, This wiil facilitate a revaluation of the ACEC Classification and
Design Sulfate Class for the material. 0 take into consideration potential coxidation of
avaliable suiphides (e.g. pyrite), as defined in Table 2 BRE Special Digest 1: 2001.
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6.6

Soakaways

Sozkage tests were carried out in trial pits TPS and TP10 in general accordance with BRE
365 and the resulis are given in Appendix A, Sheets A22 and AZ3.

The test results both show socme infiltration. By adjusting the soakage calculations to
consider infiltration through the permeabie gravel horizontally, infiltration rates of 2.66x10-5
and 1.99x10-5 have been calculated for TP9 and TP10, respectively.

STATS
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TRIAL PIT RECORD

'Trial Pit

g alist Engi ing, M: al. .
o o Sonmrots \Number:
Site: Location: :
Langstone Technology Park Langstene Road, Havant TP
L . ;
Client: Ground Level: ¢ Dates: ' Jab No.:
| Glanville Consuitants Ltd GL not measured % 18 Sep 03 I 33893

SROUND WATER! SAMPLES/TESTS

|
. Sheet 1 of 1

STRATA RECORD

‘ ‘
Strike | Well JDepth;TypelDepfhj in-situ Tests {Depth

Level 4
i

Description

‘D7 000-0.30] o00 ;
‘5 ; - 010 |
| T
i ; .
. .
| |
| f‘ | 0.80
TDQ 0.85PF 0.5 158}
] ] ;-
I : H
3 ~
! s
i [
D] 1.40 L
s r
<\‘<~.’>€ ' “ L
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‘?C%‘;-:?(:. i
et !
peelstshn D4 1.50 L
Rt 2 |
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Slesedd] ! |
oS X L
h 4 f;iif%.«ér e 225 1\
A5 iyl i -
: s P
107 270 F 270,
| L
| | !
i ! ‘r
1 L
| | :
! i ! | j
1 i i |
E Lo i - i
| } i E | !
1 v : f < 1
o -
i i !
i ; | i
| Z )
‘ i : | ; : i
: —4 : — ‘

MADE GROUND: Grass cover over topsail.
Frequent rootlets (mm scala). ~

MADE GROUND: Dark brown clayey sand with
frequent sub-angular to sub-rounded gravei
sized flint fragments and occasionat brick
fragments t¢ cooble size, Occasional 1o
frequent rootlets. Rare to occasional
sub-angular chaik pieces to gravel sizs.

Stiff light brown sandy CLAY with freguent
sub-angular gravel sized fiints to pebble
size.

Light to dark brown clay-bcund sandy GRAVEL.
Grave! is angular 1o sub-rounded flint
fragments.
...@2.25m white communiled chaik mixed with
sandy Gravel.

End of Trial Pit at 2.70 m

Remarks and Water Observations
Pit terminated at 2.7m depth. sandy Gravel is noticsably
damp.

Scale:

ey for Insitu tests

[#1}

1:2

Logged by NAW

=V -Hand Vane (kN/mz)
PB-Pocket Penatometer (kN/m2)
MP-Mackintosh Prebe (N150

tgure: A1
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TRIAL PIT RECORD

‘;Triai Pit

INumber:

Site:
Langstona Technology Park

Langstone Road, Havant

TP2

lLocation: %

' Job No.

(m | (mA00)

: |

| Depth | Lavei i
| i
]

| Lm)y i (m)

Client: Ground Level: | Dates: ‘

- Glanville Consultants Lid GL not measured ‘i 18 Sep 03 | 33893
HROUND WATER! SAMPLES/TESTS STRATA RECORD | Sheet 1 of 1
Strike | Wall |Depth Type/Depth | in-situ Tests Key | Description

DT 000570 908 i ; .
; ! F 010} a0

MADE GROUND: Grass cover over topsail.

R ; | Frequent recotlets (mm scais).
K [ © i
§<< ﬁ‘ , \ ! i s MADE GROUND: Dark brown ciayey sand with
; ‘| 035 frequent sub-angular to sub-rounded gravel
i i i ; = sized flint fragments and occasional arick
| - b { =\ fragments fo cobble size. Ccrasional to
[ ‘_ ' ‘\ frequent rootlets. Rare to occasionai
‘rp 0.65 200! ’ I\ sub-angular chalk pieces to gravel size.
’ ! lt | Stiff to very stiff light brown sandy CLAY
| L | with frequent sub-angular gravei sized flints
< f I [ to petble size.
y ‘x{— ) I— ’ I
Seletin ‘Dz 1.10) -
gl | |
XA F r
CELLI |
< c%&“/ I ‘
sl | | ...@1.4m very frequent sub-rounded to
LV | i " sub-angular fiint nodules to cobble size.
lﬁ%ﬁ?;‘t | | : g
[SesS ey | L
igf :/35;"‘_ %DS 1.75] i f
s | t
ST |
| e b i — 4 .
IM’ 2 J I 510 : ...@2.0m communited chalk noted on flint
5% Z‘f& ] !ID4 215 F - ] suriaces
}581& iDS 225 f 210 i1 Light to dark brown clay-bound sandy GRAVEL.
, | : [ : I\ Graval is anguiar to sub-rounded fiint
; T | (Nfmements .. .
l i” | i | | End of Trial Pit at 2.30 m
l Eoo L *
! . L ;
' r b
| ‘[ [ [
: Co ‘ [ :
- ks -
‘ ; i | i
‘ o r
[ T ) |
i - ] ! i l r
| ; b !
4 r| r | -
o | R |
f L | ; r ‘ \
i ' i | ! ! i
i r i - . !
L r | |
b | |
: =4 = 5 !
? - ?
4 ro ! .
- | T |
_
Remarks and Water Observations Key for insitu tests Scale: 25
Pit terminated at 2.3m depth. No grounawatar T
encountered. =V-mang Vans (x\W/m2) - Logged Byl Navy
PP-Pecke? Penotometer (kiN/mz2) T
e~ Tlgure: 12

MP-Mackinicsn P coe (N1ED)
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TRIAL PIT RECORD  |Trial Pit

Site:
Langstone Technology Park

j-Number:

Location: 1
Langstone Road, Havant

TP3

| Dates: | Job Na.:
3

Client: Ground Level: ‘ |
{ Glanville Consultants Ltd GL not measured { 18 Sep 03 | 33893
GROUND WATER. SAMPLES/TESTS STRATA RECORD " Shest 1 of 1

(mj |

smke? Well DepthType/Depth | in-situ Tests | Depth | Lavel

| {m) _{mAQD)

Key J Description

Lm)
01 000-0.10F 040

| ;

i

i

02 ol

| EPP Q.83

03 075

:

!

f

!

|[D4 1.20

ics 1.60

i

| !

[ i

L !
: Lo [
o |
I H |
t 1
b
| r i
! L
L
i

]
o
; o
i o
| Lo
S |
i - ! H
1 L i !
| H .
| 0 | :
! i ! :

f 010 |
- 5

YT

225i (.85

[

e B Baas

e o e et

¥

MADE GROUND: Grass cover over topsoll.
Frequent rcotlets (mm scale). Vd

MADE GROUND: Dark brown clayey sand with
frequent sub-angular (o sub-rounded graval
sized flint fragments and occaslonal brick
fragments t0 cobble size. Occasional 1o
frequent rootlets. Rare to cccasional
sub-angular chalk pieces to gravei size. -

Vary stiff Ight brawn sandy CLAY with frequent
sub-angular grave! sized ilints to pebkle
size.

... @1.2m very frequent flints

Light to dark brown clay-gound sandy GRAVEL.
Gravel Is anguiar o sub-rounded flint
fragments.

... @1.8m communited. chalk appearing cn
flint surfaces

End of Trial Pitat 2.70 m

encounierad.

Remarks and Water Observations
Pit iermingted at 2.7m depth. No groundwater

Key for insitu tests . Scale: e

=¥-Hana Vana (kN/m2) | Logged by: nNAW

PR-2ocxet Penciemetar (kN/ma) |

Figure: A
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TRIAL PIT RECORD

!Trial Pit

Specialist Engineering, Materials .
and Environmental Consultants ‘ N u mber.
Site: Location: .‘
Langstone Technaology Park Langstone Road, Havant i Tp4
|
. t i
Client; Ground Level: | Dates: i Joh No.:
| Glanville Consultants Ltd GL ot measured | 18 Sep 03 | 33893
GROUND WATER! SAMPLES/TESTS STRATA RECORD | Shest 1 of 1
Strike ! Well ;Dep‘thiTypeJDepth \ In-situ: Tests ‘ Depth = Lavef [ Key f Description
N (11} L (11 R [ {(m)_|{mAOD) | :
KL, 07 605070 0t oo [ MADE GROUND: Grass cover over tapsoil.
18R i : P g - Frequent rgotlets {(mm scale).
o S H H —
! /((,9(\ ! 1 .30 [ . MADE GROUND: Light arown sandy gravei.
ke ?{ d - ; ] | i Gravel Is sub-anguiar te sub-rounded fiint
Tones 2 0‘40; ] | ! fragments. Rare to occasional sand sized
[ | [ . F | ; < ‘-\ brick fragments and sub-angular chalk pisces
<(< i ‘ ' |_ 065 ‘ el s\ 1o gravel size. .
1580 < ! ' — T4 MADE GROUND: Dark brown clayey sand with
J Y St B ; r f . z .
oIeLe | i r ! - i\ frequent sub-angular to sub-rounded gravel
1545 [ [ | I - sized flint fragments and cccasional brick
| <<<<j “ ’ ’ J' . [\ fragments to cobbie size. Oceasional to
]&2\ b 1 i | i ! i % frequent ragtiels. Rare to cccasional
Egge \?JJ‘ i i [ - | sub-anguiar chalk piecas to grave! size. i
| ’ 13 7 — e !
PR i‘m 1.208P 1.20 a3y . s L Stiff to very stiff light brown sandv CLAY
4‘\ <f\( 9 : [ f ' B 4 with frequent sub-angular gravel sized flints
i s, l i i— to pebble size.
sl | | A g
ey ; I PR
RS ! | o
& | ‘. ~ 170 s = S
g\c _ FD“ ; soi L [ PR 1 Lignt e dark brown clay-bound sandy GRAVEL.
X : i i ! i D i Gravel is angular © sub-rounded flint
e tetes | | r | ' L | fragments.
‘ ; ; | ~ 200! 020 =l oo BRI AR T T T T T s - -
| L | i ; i | End of Trial Pit at 2.00 m
| Lo ! j | |
i i : i i .
o r |
ot | an |
i r i - 5
? P i - |
b t : !
| r | F |
i L i L
i
| - | |
- bs | L |
[ | | _ 1
4 ! | J F
L | | |
‘; o ? r | |
Do F
| I i H + : |
. | ' : . ]
| - ! i i l J
i ? | ] i J !
| T ! r | ' ;
i F ! i L i .
| b f | |
- - | ;‘
ot - |
L ‘ ! L :
- - i |

Remarks and Water Observations
Pit terminated at 2m. No groundwater encountered.

Kay for Insitu tests Scale: .
Sy-Hand Vane (xiima) s ~ogged ByD NawW
25.Focker Penotometer [KN/mM2Y ~
Flaure: Ad

R-Mackintosh 2rape (N13O




STATS TRIAL PIT RECORD  |Trial Pit
|
Specialist Engineering, Malerials ; -
. D and Environmental Consultants | N Umbei‘ .
B | Site: Location: 1
Langstone Technology Park Langstone Road, Havant i' TP6
| 1
. i i
Client: Ground Level: | Dates:  Job No.;
i ;
u :Glanville Consultants Lid GL not measured 118 Sep 03 | 33893
; ; — 1
. GRCOUND WATER: SAMPLES/TESTS STRATA RECQORD ! Shest 1 of 1
Strike : Well fDepth!TypdDEpth} In-sity Tests , Depth J‘ Leve! ; Key - Descriptian
[ ] P " {m) | (mAOD)|
i\gﬁx <‘; '.D1 o.wo.wi 0.20 L o j . MADE GRCUND: Grass cover over topsoil.
. :%CEQ%((; i i r 010 { J : TS Frequent rogtiets (mm scale).
FO N SAr H H - I 4
; (< &4 i! L : ! MADE GRCUND: Light brown sandy grave.
. i -’gcl ; ; ! Gravel Is sub-angular to sub-rounded flint
122855 12‘1‘ Gz 0.40 [ I | fragments. Rare to occasional sand sized
JI“"A Pate ' i ! brick fragments and sub-angular chalk pieces
| R L ’ to graval size.
u ;?ﬁ,v& [ 085 ‘ 2% : :
{ /<<‘ . r MADE GROUND: Dark brown clayey sand with
B Ig;g%,{,!- [ L ! frequent sub-angular io sub-rounded grave!
Jf< «Q?{L ‘ | sized flint fragments and accasional hrick
: ] i fragments to cobble size, Occasional to
[ | ogesets e mit I SRR i~ | frequent rootlets. Rare to occasicnal
E<<<\ o i r 1.10 0.45 sub-angular chalk pieces to gravel size,
! | is, L
[ | ? i [P = Very stiff light brown sandy CLAY with
iD4 130 " frequent sup-angular grave! sized ilints 10
. i - peoble size.
| L
| L
| | r
5 i - 1.80 070
. i I L ‘ Light to dark brown clay-bound GRAVEL. Graval
i i ] is suc-anguiar to sub-rounded flint fragments.
. ] ! 1 ~ Occasional to frequent sand to fing grave!
F | r 2t as0 . sizedchalk fragments. _
u ; :. | , - ! ‘ End of Trial Pit at 2.10 m
- ‘ Lo |
| ; i i i | i =‘
u | [ ' Fo |
s |
| : h F I i
b -
s | S
J i ! | i
4 3 i 1
. { P i - I i
1 i ! i .
; ‘ : 3 i !
" -
{ i ’
| r i i i | F
B : = | r | L ;
| roo i P i |
. i F ; : - ‘ f
' - : i I, i ! !
. Lo |
i 4 : l i |
- T | :
. : - |
t Remarks and Water Cbservaticns Kev for Insitu tests Scaie: “as
i Pit terminated at 2.1m gepth. No grounawarsr , e
' FV-znd Vane (ewmat . -0Gged DV NAW

encountered.

Figure:
MP-Mackintosn Prcbe (N150) 9

* 29-Eocker Penotometer ikN/ma)
i




STATS

Specialist Engineering, Materials
and Environmental Consultants

TRIAL PIT RECORD

i'Trial Pit

Site:
Langstone Technalogy Park

Location:
L angstone Road, Havant

Number:

TP7

T | —
Client: Ground Level: ! Dates: ~Job No.:
. | i
. Glanville Consultants Ltd GL not measured 118 Sep 03 33893
BROUND WATER! SAMFPLES/TESTS STRATA RECCRD Sheet 1 of 1
Strike I Well fDepth;TypeJDepth In-situ Tests i Depth ! Level % Key ‘: Description
Ldm) o my | (m) '{mAQD) |
: i51 0000z : : F MADE GROUND: Dense overgrowih over light fo
! i r | dark brown clayey sand with occasional brigk
' i Y , and concrete pieces. Occasional whole bricks.
: r [
: |
| L
i L
|! =
] r
|02 08080 - @0.8m to 0.9m brick FILL
E_m 050105 | 0.90 ...@0.8m to 0.9m orick
i — Stiff to very stiff light brown sandy CLAY
| - 110 with frequent sub-angular gravel sized flints
1 o 10 pebble size.
l L Light to dark brown clay-bound GRAVEL. Gravel
: I k is sub-angular to sub-rounded flint fragments,
| { Qceasional sand to fine gravel sized chalk
; : D4 1.50] r fragments.
= - 170 loso piale el Bt TR
| ] End of Trial Pit at 1.70 m
" a L
~2 If i
0 | |
| i L i
! I ' i H
| | 1 ! H |
| roo : [ !
! L L !
t : F
L L |
] i i J
| r r !
- |
1 1
o : ;
L : |
b3 | - |
! L ; 3 !
| ] : r |
; ] 5 r i
i r | L \
! Lo ! L !
: i ; i '
i L | ; i i I
: : ; j i
i f i T i
! Foo
: P - | |
-4 - i =
L i L ' i

Remarks and Water Chservations
Pit terminated at 1.7m. No groundwater encountered.

Key for Insiiu tests . 3cale:

1125

=V-Hand Vans wMimz) 0 Logged by: naw

—_——.

PP-Pocket Ssnotomeater tkNm2 T _
Figure: a7

MP-Mackintosh Prone fNTE0) !




STATS

Specialist Engineering, Materials
and Environmental Consuitants

TRIAL PIT RECORD

Site:
Langstcne Technology Park

Location:
Langstone Road, Havant

I| Trial Pit
'Number:

TP8

Client; Ground Level: . Dates: | Job No.:
. Glanville Consultants Lid GL not measured | 18 Sep 03 | 33893
GROUND WATER! SAMPLES/TESTS STRATA RECCRD i Sheet 1 of 1

Strike

well EDepth]TypefDepth% In-situ Tests 'IDepthl Lavel |

Description

| Sy () ! (m) [(mAQD): ]
id ; i L ! ‘ MADE GROUND: Dense overgrowth over light to
0.10; i | ‘ dark brown clayey sand with occasional brick
i v i ! and concrate pieces. Qccasional whole bricks.
5 0
" !
0.50 = 050 | —— - —
- P | Very stiff light brown sandy CLAY with
| ! j frequent sub-angular gravel sized fiints o
[ ‘F pebble size.
| L
1.40 L 1.40 i - —
i ‘ Lignt 1o dark brown clay-bound GRAVEL. Gravel
5 i I is sub-angular to sub-rounded {lint fragments.
1.80f - I Qccasional sand to fine gravel sized chalk
i L | fragments.
’ Loreo ! ... @1.8m communited chalk noted on flint
. | L ... Sufaces L
I 1‘ l'_ i End of Trial Pit at 1.80 m
| | :
| i I
o il i
l ‘
! L 1 r i
f | |
! P
F g 3
i - l -
[ - -
P
! I r
| I
! -3 | It
G
| Lo | I
:' L | ‘
{ b ; 3 i
o0 o
S -
i oo ! r .
| ! ! !
! T | i i
o, A
! 4 | - i |
= ! = | f
. . L 1
Remarks and Water Observations Key for Insitu tests ~ Scale: 108
Pit terminated at 1.8m depth. No groundwater ;
encounterad. HV-Fzana Vane (xN/m2) Logged by: NAW
OP.Focket Penctometsr (KN/mM2) 7~ .
Figure: A8

Mz -Mackintosn Frode (N1EQY




STATS

Specialist Engineering, Materials
and Environmental Consuftants

TRIAL PIT RECORD

“Trial Pit
'Number:

Site:
Langstone Technology Park

Location:
Langstone Road. Havant

TP

S S M e
T

I St

S

Client: Ground Levei: | Dates: Job No.:
| Glanville Consultants Ltd GL not measured {19 Sep 03 33893
BGROUND WATERE SAMPLES/TESTS STRATA RECORD j Sheeat 1 of 1
Strike | Wall |DepthiType/Depth | In-situ Tests | Depth | Levei Key | Description
my L my | (m_|mAcD; |
; {01 00C-0.10)  a0cd i ! MADE GROUND: Grass cover over tcpsoil.
EDE 0‘10'0'5°_§ " 0.10 [ o1 Fraquent roatlets (mm scale).
! \ ; f MADE GROUND: Dark brown clayey sand with
i i i : frequent sub-angular to sub-rounded gravel
I J J sizad flint fragments and occasicnal brick
‘ | r ! fragments to cobble size. Occasionai to
! L ! frequent rootlets. Rare to occasional
| L i sub-angular chalk pieces to gravet size.
. i ] i
D3 0.80-0.90 - 0.80 ¢ laro |
- [ L 0.80 T Shiff light brown sandy CLAY with fraquent
| sub-angular gravel sized flints to pebble
. size.
‘ r
L
l .
i &
\
| C
! f
o
3 t 1.75 l | 6.95 -
Da 1.80/P8 1.80 | | j —< =2 Soit light brown grey siity CLAY with
i L i l —__%_ . occasional to frequent lenses of brown black
) } |r_ i | 7—_-—_X—>jﬂ organic material 150mm diameter.
o ! f <
. b ] l — X —
| I i Do
S i [ 225 |
\)-QWY% ; ! - Light grey clay-bounad sandy GRAVEL., Gravelis
!:) sl ‘ !k sub-angular to sub-rounded flint fragments.
i?ﬁﬁ«}% 05 2.50 -
(S
RS i
[?( 3 i
potoreseX t
‘5{, - ... @2.75m no longer clay-bound, light
‘& L orange brown in colour
s({'.- E <' L
bt N B O o o
| e End of Trial Pit at 3.10 m
! H
! 2
j E
! i

Remarks and Water Cbservations
Pit terminated at 3.1m depth. Grounawater struck at

2.25m depth. inflow siow 1o fair at base of 2it. Some

coilapse or pit side walls from 2.2m, Trial oit 2.8m

tang, 0.7m wide. 1Mo soakaway ©8t conauctad in oit.

Key for insitu tests Scale 55
HV-Hand Vans (kN/m2)  ~09ged By NAW
Pe-Pocket Penoometer (KN/m2y — _
Figure: A%

MP-Magcrintesn Prepe (N1ED)




STATS TRIAL PIT RECORD  Trial Pit
Specialist Engineering, Materials J .
) and Environmental Consultanis ' Number-
Site: Location: f
Langstone Technology Park Langstone Road, Havant , TP10
Client: Ground Level: | Dates: | Job No.:
. . . ] i
- Glanville Consuttants Lid 3L not measured 115 5ep 03 ! 33893
GROUND WATERE SAMPLES/TESTS STRATA RECORD | Sheet 1 of 1
Strike | well %DepthiTypeﬂDepth | In-situ Tests | Depth | Level ’ Key | Description
I P o m | (m) mAOD) ! i
{ 107 000040 " . MADE GRQUND: Grass cover over topsail.
: i i JL 0.10 i[ 8 Frequent rootlets (mm scals). 1
i ! ; : |
; ‘ : 2 . t \ [
P fo2 0.30:6.301 L ! ' ff\ﬂADE CF{OUHND. Dark brown clayey sand with
i i : | : requent sub-angular to sub-rounded gravei
; }' e sized flint fragments and cccasional brick
[ . F 0.50 040 P fragments to cobble size. Occasional to .
" L frequent rootlets. Rare to occasionai /"
070 i ' sup-angular chalk pieces to gravel size. /
[ L | Stiff light brown sandy CLAY with fraquent
‘ ] sub-angular grave! sized flints to pebble
‘__ | size,
i
- !
|
3 i
L
! Lovao! 120 - _ _
i | Light grey clay-bound sandy GRAVEL. Gravelis
1'901 " | suo-angular to sub-rounded flint fragments.
! L
I
¢ |
E [
g -
j L o240 050 — ——
j L | Light crange brown sandy GRAVEL. Gravel is sub
250 ; angular to rounded flint fragments, damp.
i r ... @2 40m no longer clay-bound, light
i' - 270 | 2.30 ~~.____Grange brownincolowr _-
*[ Lo End of Trial Pit at 2.70 m
.: F i
! r I I
- f [ 1 E ;
Lo ; - ; i
] ! : | ! i
roo i P ‘ f
L i i L
L SR |
: | L | |
f | ! | | !
| T | oo | |
i i | N i i
! oo i ! |
T , |
RS - |
! = : - [
! : ; i ‘
Remarks and Water Cbservations Key for Insitu tests Scale: 105
Pt terminated at 2.7m depth . Groundwater struck at L oaged By: )
2.4m depth. Inflow siow at base of 2it. Some collapse MV-Hend Vane (kNim2) . LOGEed 2Y: NAW
of pit side walls from 2.4m. Trial it 2.8m long, 0.7m i PP-Pocket Penctometer (kiN/m2) * ciqure:
‘wic‘e. “No scakawav est conduced in i, MP-Mackintosh Probe (N150) ~ 90 0 A10




- M E e EEBREEEREEN

STATS

Speciafist Engineering, Materials
and Environmental Consultants

TRIAL PIT RECORD  Trial Pit

INumber:

Site:
Langstone Techrology Park

Location:
Langstone Road, Havant

Client:

| Glanville Consultants Ltd

Ground Level: | Dates:
GL not measured | 19 Sep 03

GROUND WATER]

SAMPLES/TESTS

STRATA RECORD

Strike !

Well EDepth}Type.n’Depth: In-situ Tasts gDepth] Level
Lm : (m |

(m) ! (mAQD) |

4 Dascription

‘ i {m) ¢
1T 101 0.00-0.10
QLS :

i |
§‘DZ 0.30-0.35]
i
|
i

I
|
| |
B3 0s0-1 .005
| i
|

J
[
!

i
|
[
1.80;

I A H et St e Ry B 17T e el Bl R i
(UV]

e
.

|
! I ‘
0.0 | a0

|

1.60

2.35

{ Al R I “l—'r‘[“‘l‘"_'l_‘l”“i""‘l‘ﬁ' T r"‘l“l‘"‘ Tt T T 1 L I B Rt A et Emant B

o

MADE GROUND: Grass cover over {opsail.
Frequent rootlats (mm scale). ~

MADE GROUND: Dark brown clayey sand with
frequent sub-angular to sub-rounded gravel
sized flint fragments and occasional brick
iragments to cobtle size. Oceasional to
frequent rootlets. Rare to occasional
sub-angular chalk pieces to gravel sizs.

Medium dense (estimated) clayey SAND with
occasional to frequent flints to cobble size.

Dark brown clay-bound sandy GRAVEL. Gravelis
sub-angular to sub-rounded flints,
occasionally to cobble size.
...@1.8m becoming light brown due to
presence of sand to fine grave! sized
chalk pieces.

End of Trial Pit at 2.35 m

Remarks and Water Chservations

Pit terminated at 2.35m depth.

ancounterea.

No grounawatier

Scale:

Key Tor Insity tesis »

1]
9]}

Hy.Hang Vane (kN/mgz) ; =0dged byt nAw

2)

AE-Facket Penotometer {KN/M2) £
v . o= - tgure; *
WiE-iackintesh Frobe (N120: E Al




STATS

Speciallst Engineering, Materials
and Environmental Consuitants

TRIAL PIT RECORD

‘Trial Pit
'Numbetr:

Site:
Langstone Technology Park

Location: “
Langstone Road, Havant

TP12

¥
g

i I
| r

N Client: Ground Level: ' Dates: I Job No.:
i |
B | Glanville Consutants Ltd GL not measured ! 19 Sep 03 | 33893
g [EROUN WATER| SAMPLES/TESTS STRATA RECORD | Shest 1 of 1
Strike | Well DepthiType/Depth ' In-situ Tests | Dapth | Level f Key | Description
B ’ P i (my ] i {m) [ (mAQD) )
01 9.00-0.10¢ l MADE GRQUND: Grass cover over topsoil.
| | poOA0 [ Frequent roctlets {mm scale).
: 7 L | | _
8 o o : ' i MADE GROUND: Dark brown clayey sand with
D2 0.30-0.35 - | f : ;
| : il i I frequent sub-anguiar to sub-rounded gravel
. J i r , sized flint fragments and occasional brick
| r ‘ J fragments to cobble size. Cccasional to
8 ! | L | ! fraquent rootlets. Rare to accasional
! f ! sub-angular chalk pieces to gravel size.
| ; :
i L
R | i
: i
1 | | ?
. F
fL
| |
[
|
s | |
| : I \
" | I |
‘ ]
| 2| -
| | r
| L r
N | b i i = 2,20 . _
ey, I 2.40) | Light to dark brown clay-bound GRAVEL. Gravel
e RS =40 r is sub-angular to sub-rounded flint fragments.
B PNy 'f ] r ] Cecasional sand to fine gravel sized cnalk
b | i L i fragments.
5 ! ! | i
et } | ' g
arel ! ! \ ... @2.8m becoming light brown white in
' i fAt jbe 20 £ | colour due to increased presence of chalk
=3 | | [~ 3.00 , e = pieces .
i ; 1 : I -
o | ; - | End of Trial Pit at 3.00 m
-- |
. | [
L

Remarks and Water Observations

-ame

Pit terminated at 3m depth. No groundwaler encountered.

Key for Insitu tests Scale: 1

Naae;

Hy-Hand Vane rkN/m2)  £0Qged By NAvY
PP-Pocket Pengtometer (kN/m2)

E-Mackintosn Prebe (NS0

Figure:

N -
=i

S|

m N B



Specialist Engineering, Materials
and Envirorinental Cansultants

STATS

TRIAL PIT RECORD

I Trial Pit
tNumber:

Site:
Langstone Technoiogy Park

Location:
Langstene Road, Havant

1

| TP13

Client: Ground Levei: . Dates: Job No.;
L Glanville Consultants Lid GL not measured | 18 Sep 03 | 33893
GROUND WATER! SAMPLES/TESTS STRATA RECORD Sheet 1 of 1
Strike | Well JDepthiTypefDepth In-situ Tests | Depth | Levei Key | Description
.‘ fm) ©  (m) ' (m) | {mAQD) | :
01 0.00-G10: 1 i ‘ MADE GROUND: Grass cover ovar topsoil. o
: SR Ty | a0 ,
i J : Fraguent rootlets (mm scale).
: L i MADE GROUND: Brick fill mixed with dark brown
: | : clayey sand with frequent gravel sized
i [ | r concrete pieces. Frequent whole bricks and
D2 0.50-0.75] r f ; occasional metal work.
- |
| C
| ¥ | ?
! |
| i
I‘r' 1
| ;
| -
- 290 290 Pttt e e o e = = = et i
L ; End of Trial Pit at 2.90 m
} |
|
: i i
; L |
| -
|
r

Remarks and Water CObservations
Pit terminated at 2.8m depth. No grounawater

Key far Insitu tests

i Scale:

0

[

encountered. Sub-surface wall encounterd down 10 2.5m, Hv-Hana Vane (x\/mz) - ~egged by: NAW

£P-FPocket Penotomeater (kiN/mZ2) :
MP-iiackintosn Frebe (N150) -

basa of wall not determined. Figure: T




STATS Specialist Engineering, Materials ana IN-SITU DCP TEST 1
D

Emvironmental Consultanis

Site: Client: Depth (mmy}
Langstone Techology Park, Langstone Road, Havant  {Gianville Consultants 54
Reading | Depth N“B"I':;;“f Penetration| CBR CBR Value l
(mm}) {mm) | (mim) (mm) | Vaiue ;
103 -103 1 49 3 0 T T - —
134] 134 2 X 5 l g ! | ] ! i ‘[ P
152 -152} 3 18 1 3 ' S 5 \ ( l i \ oo
169 -169] 4 17 11 (] IHIVLE j
180 80| 5 11 20 -100 g i i 2 i
191 -191 8 11 20 | \L.____L [{1h PU } i
206 206 7 15 13 i q._____[___ ' T;:
215 215 8 9 26 200 — F [ 1T _: | , B
234| 234 9 19 10 i EERuse- :
244 -2a4] 10 0] @ ] AREEEE %___,‘ i
252 -252f 11 8 30 A o ——
262 -262| 12 10 22 -300 | RN i T IR
265 265 13 al 104 | . HH \ T - o
270 -270] 14| 5| 54 Pl i [ [ ] ||
281 -281] 15 11 20 111! Rk
287 -287 18 6 43 -400 , i ——
283 293 17 R P ST
299 -299 18 5 2 = [ hRIENED =1 [|[]1}
302! -302 19 3 104 E -500 - ) —
a08 -308 20 6 ]l = :
314 -314 21 6 4l 35 L ‘ F
319 -316] 22 5 sal > i 3‘ ‘
zz21| -321] 23 SEEE ) e b Ht L ,}‘}“"MJ ] !
27| 327 24 5 2 o (1 ‘ ]! ; |
334 -334 25 7 35 g - | .
341 -341 26| 7| s © |
348 3481 27| a5 00 T ] | T T T T
357 -357 28 9 % o | i | |
385 -355 28 B 30 £ ' | i ,
374 a4 30 9] % @ .800 i - J S
383 -383 3 ] s NINERY ! | i ‘
392 392 32 ] s W L \ t |1 !
357 357] 33 5| 54 % y i s |
400} 400 34 3 104 5 -900 + : : : R = :
406 -408 35 8 43| m i ' F SRR
410 -410 36| 4 72 'E i | ! !
410 -410 37 of 428 o i
14 44 38 DR - -1000 : IE T
424 -424] < 10 22 | i | i ElE } [ A
429 -423| 40 5| 54 | 1 i b J ] |; ﬁ
4] v L sl 1100 HHR DL SHRL EREE U
435 435 42 1 426 N Ak :
447 447 43] 12 18 L] ! !
455 -455| 44| 8 30 e AL VL i I P
461 -461] 45| 8 43 -1200 e — L H
468! -468| 46 7 3s ; . ol
475] 475 47 7 35 1 P i il ; ‘ I
483 483 48 8| 0 | : il ¥
288 -488] 49 5[ sa -1300 i ,‘ ] T
492 a3z 50 4] 72 ] ! ; | ; :
435 -495| 51 3 104 H ! i;; A s !r
499 99! 22! ha 2 1400 7 I\\‘lwlwl\lwvlll‘lml\‘l\"lwl‘:
' w a S T
' ! | i ;"5‘\1 11 \i|| SRR
= ‘ RERREEE £ Pt R
: ! ! ' b . bt i i “5,!‘:5
i ; - -1500 e i
|
—
— R
Commenis: Job Number: 33893

Test complete to 300mm depth,
Figure:: A4




Test compiete to 206mm depth.

STATS Specialist Engineering, Materials ano IN"SITU DCP TEST 3
] Environmental Consultants
Site: Client: Depth (mm)
Langstone Techology Park, Langstone Road, Havant  |Glanville Consultants -115
Number o . i
Reading Depih Slaws 'lPenetration CBR CBR Value |
(mm) (mm) (mm) { (mm) | Value j
115 -115i 0 0 5 10 15 20 25 30 35 40 45 50 :
146/ -146 il 31 5 0 - I I y
187 167 2| 21 9 i
| 194 194 3 27 6 H |
212 212 4 18 11 Vi ' _
225 225 5 13 16 -100 47 ] |
240 -240 3] 15 13 ! A }
257 -257 7 17 11 : I b g
274 274 8 17| 1 200 "4 K
286 286 9 12 18 W--J.J?
298 296 10 10 22 1 v
308 308 11 12 18 ﬁj_ _L__ |
320 320 12 12 18 -300 - ==
33 332 13| 12 18 ' | | Zilll ;
351 351 1 B 19 - {-"""’ , |
371 371 15 20 9 [ !
39_0I -390 16 19 10 -400 S ] I .
404 404 17 14 15 .
218 416 18 IEIEE = i ' T
427 -427 18 11 20 E 500 | | RERNNEN i
73 33 20 12 18 £ S T
447 447 21 S L Miita= I | ]
458 -458| 22 11 20 q>, J i - = - = -
270 -470 23] 12 18] 3  -600 - , s BT ' .
280 480 24| 10 2 - lf" ! ‘.
291 491 25 1 2] § - = |
500 -500 26 ] % O 700 L fl
506 -508 27 g 43 (5 ! | !
515 515 28 g %6 5 ] P
524 -524 29 9 26 E P
535 -335 30 11 E E} -800 H | i
544 -544 31 9f 28] = i I !
553 -553 32 af 2 W L HaN
564 -564 a3 11 20 % i1 i i
570 -570 34 6 3 5 900 7 :
5801 580 35 10 22| m . l wl
587 -587 36 7] S - ! ; |
598 598 37 11 20| & ! !
07 807 o) al 2 8 -10C0 I| ! ;
518 -618 38 11 % i
529 -529 40 11 2
841| 841 41 12 ;12 -1100
651 -651 42 10 2] :
664 -664 43 13 18] Sy Lot
673 573 oy TS | ! i AET R
686 -686/ 45 13] 18 -1200 . - i
701 701 46 15 13 i P
74 714 47 13 18 |‘ | P
730 730 48] 16 1 H Plisi
i el - i - -1300 - : L5 T I T ao
758| 759] 50 I EE in3 ' : Pl i
774l 774 S 15 13 ',5“ ; i I:II.I
792 -782 52| 18 1 -1400 +—+ | EREE RS f
809 809 33§ 17 11 ) IRRARAE Figi it‘ ||
829| -829i ] 20 B - F . F;aiifjggi
| 348! -B46| 55| 17 11 SRR Pljebieegs b : !
3584 8561 38 10 2 -1500 - - '
3801 -380| 57| 24 7
9061 -a0s! 38l 26|
‘ ' ‘ L __ .
Comments: Job Number:; 33893

Figure:: AiS
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Test refusal at 213mm depth due to tlint fragments.

STATS Specialist Engineering, Materials ana IN"S ITU D Cp TEST 4
S Environmental Consultants
Site: Client: Depth (mm)
Langstone Techology Park, Langstone Road, Havant  {Glanviile Consultants -49
Reading Depth :!Nl:g"l‘:‘s;o'l Penetration} CBR CBR Value i
|
mim mm) mm) { (mm) | Value :
( )49 : -43 : )u; . 0 5 10 15 20 25 30 35 40 458 50 |
z = e 0 T T T T
101 -101 2! 18 12 " ‘ | )‘. P H L]
1] 111 3| 100 22 i J l ’ e
121 12t 4 10/ 2 100G M\;'-%-:-._ L f H \” L
127 J27 5 6 43 : 4 —[ TTT7 LTI
134 -134 8 7 35 | | [ i
140 14D 7 5 43 i "i T T i.:“ H\; T3
145 '146. 8 B 43 _200 i | | | ! [ | i T
155 5165 3 IS | 1T U H
157 157 10 2[ 178 i ' ] * '
161 187 11 4 72 11 |
165 165/ 12 4 72 -300 ! -
169 -168 13 4 72 |
174 74 14 5 54 i ]
180 -180 15 6 43 !
181 RER 16 1] 429 -400 T T
182 -182 17 1 426 ; !
188 -188} 18 6 A3 = 3
11 EKED 19 A Tos E 500
195 195 20 a4 7o E [
196 -196] 21 1 8l 5 A il
200 200 22 4 2 2 ] ,
B 201 201 23 1 4 1 -B00
204 204 74 3l 104 - )
206 -206 25 2| g § - L3
209 -208 26 a3l 104 © i
210] 210 27! T ezl 5 7001
21| -211 28 1 4268l ™ 4
212 212 29 1 az8] & SR
213 213 30 28 @ 800 ‘ 1] ‘
. =
! by H
3 | ‘ ]
< 900 BRERE
i m |
i = -
E
o -1000 4 ;
(] ;
i _ -1100
'| ] i |
! HHEHIE f
| -1200 - ' .
i i T [ ! | H i
l =' ‘ THInE
: | -1300 ’%
; : | 1400 4o
. i — I
I — : b
f i = . U
: : -1500 s :
Commenis: Joh Number:: 33893

Figure: A7




Test complete 1o 532mm depth.

STATS Specialist Engineering, Materials ana IN-SITU DCP TEST 5
. ] Environmental Consultants)
Site: Client: Depth (mm)
Langstone Techology Park, Langstone Road, Havant [Glanville Consultants -55
o i Number of ! !
Reading | Depth Blows Penefration| CBR CBR Value f
mm mm) | (mm mm) | Value |
{ )55| : )_55 ( )o ) 0 5 10 15 20 25 30 35 40 45 30
98 -96 1 41 i-' 0 T T ] ; "I;“L\ TTTT 7, i
112 12| 2 16] 12 ] LHTH H' "‘IHI ’l.( i
18] 78] 3 S - ’ i P r |
124 -124| 4 si 54 ol ! ] ! " ’ | L H
129 128 5 D -100 e ] SRS REALNERRNnns
132 -132 6 30 104 ] r [ [ ’ i 1|\ fwmwlu. 3 :
140 -140] 7 SIS i - “ — i
145] 145, 8] 6 4 -200 ] | ‘
151 -151 9 5 43 { I
156 -158 0 5 54 1 i
166 166 11 10 22 [ ;
171 71 12 5 54 -400 §
180 180 13 g 26 [
184 184 14 4 72} -
191] -191 15 7l 85 E
1986 -195| 16 4 72! -400 | 1 E
198 -198 17 3l 104
201 -201 18 3] 104l e 3 |
202 -202 19 1 426 E -500 | | l
205 205 20 3l 104 S
211 211 21 5 a3 Ly
214 -214] 22 3l 104 = { \ i
217 217 23 5 104 9 -800
220 220 24 3l w04 T H
228 -228 25 8 x| § l |
233 -233 26 5 71 | !
237|207 27 T N e [ | ] ' !
242 -242 28 5 sl o ] i :
245 -245 29 %104 .E ] H'w'[ ‘I
246 -246 30 11 4280 @& . 1 ; i 1 .
256 256 31 W0 2 % 800 X , . !
282] 262 2 6| 2o W L ‘ ! ‘
267 267] a3 5| o4 % i ! | :
274 -274 34 7 S -900 - HH ‘~ H
282 -282 35| 8 30l m W * !
29z -292 36/ 10 22l = FH ‘
300 -300 a7 8 a0l o \ |
309 ~308 a8 o T o8 3 -1000 i
37 317 39 8| 30) !
327] a7 40 10 22 J |
338 -328 41 i1 20 -1100 i i :
347 -347 42 g 26 j
353 -353] 43 5] 43 L ‘
380 -380] 44 7| a5 i 1
369 -369 45 9 26 -1200 T ¥
373 373 46 4 72 i ! !
380 ~380] 47 7 38 1 ‘ , ‘ ;
386 -386 48] 6| 43 ‘ ;
396 -396 49| 10| 22 -1300 | Il THE
398 -398 50 2l 115 L] 1
401 401 51 al o4 j i ] P
a7l -407! 52! gl 43 A40p Sl il L ‘ !
412 412l 53] 5 54 P SERERE
417! 237 54 5] 54 L ‘ i i H
422 -422] 55| 5 54 Poieppi it
42§ -425) 561 3 104 -1500 i - :
4301 -430| 57 51 54
435/ -435] 58| 5 &4
435 -539] 547 4 78] _ B
—— - P — S e — — Sy —
Comments: Job Number:: 33893

Figure:: A18
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STATS Specialist Engineering, Materials ana| IN-SITU DCP TEST 6
R

Environmental Consuitarts

Site: Client: Depth (mm)
Langstone Techology Park, Langstone Road, Havant  |Glanville Consultants .37
Reading i Depth NUBFT::J‘;M Penetraticn} CBR CBR Value !
! {mm mm) i Value
R e o)~ 0 5 10 15 20 25 30 35 40 45 50
66 -66 1 25] 6 0 +—— — T
82 82 2 18] 12 ‘.‘ ’!;a |
54 94 3 12! 18 - .- i J J ' l
102 102 4 8 30 T e [
107 07 5| 5 o4 -100 i Lr T
115 115 6l 8 30 ! I R ‘ P
121 21 7 3| 43 ] J H !
125 -i25 8l 4 72 500 11 ‘ J ik
130! 130 g 5 54 T
135 -135 10 5] 54 i :
138 -138 11 3| 104 i b i ’ i
144 144 12 & 43 -300 ‘ L
149 -149 13 5 54 ‘ ‘
i1 357 12 2 175 o !
156 456 15 5| 54 RERN | RIRR ,
160 160 I 4 72 -400 ” 0
163 783 17 3| 104
170 -170 18 7 35 E e | | iE
171 A71 19 1| 428 ! , BARRREE I
171 471 20 o @ E 800 1T ! i [ :
179 -179) 21 8| o 5 i 1%
181 -181} 22 2 175 's | ‘I ‘ f | | i
186| -186 23| 5 sof 1 -600 ; — B [ — N !
188 788 e o 78 o m |
192 182 25 4 72l 5 rioll ] | ‘ 1l
195] -195] 26 3 104 © | .
108 RET z7 a3 104 (5 -700 T
202 -202 28 4 2 o i i B
205 -205 28 3 od & ‘ f |14 i
208 -208| 20 4 72l & -800 L ! L f
211 211 31 2 175 = T e il T
219) 218 32| 8 0| W i 1R
220 -220 33 1 428 g ’ | ' ! ;
222 -222 34 2l 18l G -200 [ = !
225 225 35 3 w04 m ! ; :
231 -231] 36/ B 43l = r i ! iy }
[~ 231 K o 4% & I ¥ Y i
232| 232 38| 11 425 3 -1000 HI ! i [T, T !
23g -238 39 6 43 IEARENE i SRRl L i
240 -240] 40| 2] 17 ! I (1] Piil
244 -244 41 4 72 -1100 | ! in|d
247] 247 42 3] 104 i
252! -252 43 5 54 L '
257| -257! 44 5 54 !
262] -262| 45 5 54 -1200 ! i
268 268 46 § 43 a |
271 271 7! 3 104 ik | HIm
275 -275 48 4 72 ARRAE ‘ HEERE
280 -280 49 50 54 -1300 [T T
285| 285 50 5| 5d A ‘ [ i L
230 2901 & 5 54 ! l 11!
294 -294 52 4 72 -14Q00 f ol '
300] -300! 58] 3 43 SANRIRRRER RS
303 -303] 54| 3 104 SERERERRRRRRN J [Pl
307 -3071 551 4 72 SRR RNRRREA RN RERY
314! 514! 561 S -1500 e '
319 -319} 57! g 54
323} -323| 581 4 72
3271 -3271 591 1 72 e
| ___ _

Comments: Job Number:: 33883

Test refusal at 331mm depth due te flint fragments.
Figure::A18
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STATS

Specialist Engineering, Materials ana
Environmental Consultants

IN-SITU DCP TEST

7

Site: Client: Depth {(mm)
Langstone Techology Park, Langstone Road, Havant  {Glanville Consuitants .59
Reading Depth NUBT:SLO' Penelration| CER CBR Value ;
(mm) (mm}) {mm) (mm) | Value ‘
o = 3 0 5 10 15 20 25 30 35 40 45 50 !
110 -110 1 51 3] 0+ . - . T ™
145 145 2 35 E Pl | | o |
171 171 3 26 7 - i i i
193 -183 4 22 8 : ¥
221 221 5 %6 -100 T T 3
244 244! 6 23 8 i ! i
271 271 7 27 [ ' | 1k i i :
2691 289 g 18 11 . { L : i
311 311 9 22 8| 200 it it
330 -330 10 9 10 i ; !
348 348 11 16 12) qy i
363 -363 12 71 -300 i zr' H
aa1 -351 12 18 1 : E
403 -403 14 22 8l - ‘ %
431 -431 15 28 B 1
456 -456 16 25 7 -400 i | i i {
483 483 17 27 5 ] | | ;
501 5011 18 18 1] =~ | | i
£251 -525 19 24 7 E =500 bl { | ]
= £ T~ i :
551 -351 20 26 71 = _ !
578 -578 21 27 8 5 L :
594 -594 22 i6 12} s A1 . i
512 -812 23] 18 11 3 -600 L }
529 629 24} 7 1 o 5
844 -644 25 15 ER - ‘ L | it ]
666 -668 26| 22 8§ o 700 ﬂ | [ i
690 -590 27 24 i G - e I i i i ‘ \
707 707 28 7 1 oo ] b ; L i
734 734 28 271 s £ e T
754 754 30 20 9 @ _g00 ' SAREEER
770 770] 31! 16 12 = A | H
787 787 a2 7 W ! i
a1t -311 33 24 7| g i
540 -B40 34 29 E -900 5
862 -869 35 29 6l m !
901 -901 36 32 5 < ] :
T ] oy H
; : o -1000 ; : anu i
!, a l‘ | | | i :
- | it
-1100
- |
- -1200 , : B F
. - | m 1
! ; i i I
! ! i i ; R
. : -1300 | BB SRR
; E ] 1
] i gl i
i ! .’ i -1400 T i — ;
: : ’ W i i
: IR T i |
-1500 i L
— e ———ee
Comments: Job Number:: 33893

Test comoplete 10 201mm depth.

i

Figure:i A20




Test complete o 336mm depih .

STATS Specialist Engineering, Materials and lN‘S ITU DCP TEST 8
L Environmental Consuliants
Siter Client: Depth {mm)
Langstone Techology Park, Langstone Road, Havant  [Glanville Consultants -69
Rezding | Depth N”a”!‘;’:‘sc" Penetration| CBR CBR Value
mm Value i
S S 0 10 15 20 25 30 35 40 45 50 |
106 -36] 1 17 11 o} . — BEE ;
119 -9g] 2 13 1§ ‘ P {
133] 113 3 14 15 - i
149 -129 4 18, 12 ! ; ;
158 139 5 o] 22 -100 ‘TT" 1 " R
166 RET 6 7 35 M * L { ! |
173 153] 7 S [ L g LLLL] =
179 59| &l & 43 200 _,._--}-91' i !
189 189] Y 0 2 Wl i =UQ‘
196 -176 10 7 35 1 | gl ! : —
206 186 11 10 22| ~udt N R
220 -200 12 14 15 -300 i l‘,!:’-.'__:" :
234 214 13 1] 15 L
249 -2268| 14 15 13 3 | p
259 -239] 15 i 22 400 | Ui 4
273] 253 18 14 15 ] -
294 -274) 17 21 3 | ;
305 -285 18 11 20 E " 1 |
319 -200 19 14 15 i} | ! :
336 316 20 17 = E 500 .
369 -339 21 23 8l 3 I |
380 -350 22 21 af > |
404 -384 23 24 1 8 -s00 H ';“ . , ] o
424 -a04 4 20 9 - 7 | i P
444] 224 25 20 a4 S - i | P
462 442 26 18 1] © P
183 -483| 27 21 g g 790 |
503 -433| 28 20 9 o i i
519 99| 29 18] 19 £ e i
539 -619 30 2o sl @ .g00 L | 1] ; :
5§7, | -8a7) 31| 13 1| X | AR IR it
5761 -556 32! 19] 0] W L I AR I : ! - -
5991 79 = =3 8 ?5 =T I | e
14 594 34 15 ER -8C0 :'_'_‘,__.--—-—- - > \
R -611 35 17 1| m i }
853 -633] 36 22 8 £ “ i
875 -655 37 22 4 a 000 i i ‘ il
700 -680 38! 25 18 NN T
724 .704 39| 24 7 ] U I ol
746 728 40 22 3| i ; :
770 750] 4 24| 7 -1100 ( : i
790 770 42 20 9 ;
g15 -795 43 25 7 - : _ P
855 835 44 40 4l ! | II ! |I Pt
G -B37 45 2f 175 -1200 + L e EEEE b
861/ -84t 4% 4 72 ! AERRRE Ml
80| -860 47 19 10) i [ ! : ! ; l cirpl :
3901 -870] 48 10 22 (it | V] | i ;
9001 880 49 10 22 -1300 [ ! i i AR '
808 385 50 54 A ’ [Pl
a16l -896] 51 11 20 SN , HEERAREE ' : :
3361 18| 521 9 -1400 L1 AERERTNREARSETRRERAN:
:. l 1 i el | ST '
— diBhBIHBHI I IR
: , _1500 L‘ T I i INERN (R I ";‘I.E','!'.\:
i ;
T — e e e — ——
Comments: Job Number::33883

Figure: A2l




STATS

Trial Pit Soakaway Test

Location

Langstone Tachnelogy Park, Havant

Test No

TPe. Test 1

Client

Havant Internationai Limited

Length of Trial Pit (m}

28

Job Number

33893/01

Width of Trial Pit (m)

0.7

iDate

19-Sep-03

Water level at start (mbal}

0.2

Qperator

Neil Whittlev

Depth to Base of Trial Pit (m)

3.1

Time (Sacs)

Water level
(mogl)

15

0.300

30

6.310

45

0.32C

80

0.330

75

0.335

S0

0.345

108

0.350

120

0.3860

135

0.385

150

0.370

188 0.375
18¢ 0.38C
188 0.385
219 0.390
225 Q.385

240

0.400

255

0.400

270

0.405

0.410

300

0.415

360

0.425

420

0.440

480

0.455

540

0.470

600

0.480

&80

0.500

720

0.520

780

0.530

840

0.550

Sca

0.853

1200

3.520

1500 0.570
180C 0.725
2400 0.825
30C0 0.895

3640

0.965

4500

1.080

5400

1.155

5300

1.235

7200 1.315
9000 1.450Q
108G0 1.550
12500 1.67

Depth (m)

0.0

Trial Pit Soakaway Test Resuits

: 5 ob b
0.1 P ' ::
0.2 SR SEPSIS S N Efl'!
i [ - [ T T R
0.3 41— ]
P TR I I A
0.4 — - - — — T
AU R AR
N R
07— D L T S T
LN ] BEERERE RS
O'Eis:\\‘5g,‘_i,_:éi:i£;;;:!
0.9-*"'\;!:;5'?"'i":?'
Pt N bbb bbb
1-0';,‘":.; N O
1.1 BV RN RN N
I B '\\|-
NN L N R A U s N N RO S O O A B
12—|ELi’l!j\ll:
| S [
1.3 ft— R N
» | D IS
R
i PP 'i'il':fa'\i
1'7} — — R : :
8 .
o p b ! ; PRl
181 : R — ; —
| i I P
201 Co N !
2.1 : : : : ‘
oo | Bl
2.2 - ‘ : :
T AR N
23 4 a — : -
2.4 - : — i
25 : :
2.6 4 -
2.7
2.8 4
2.9 4
3.0 4
3'1 L L] L L b3 L L L

0 1500

3000 4500 6000 7500 80G0 10800

Time (seconds)

12000

Resuits

Vi (m3) 2.48
ap Giravei (m2) 7.43

tp (s)

12600.00

Infiltration Rate (m/s)

2.66E-05

Vaiue to be determined from graph

A22




STATS

Trial Pit Soakaway Test

Location {Langstone Technology Park. Havant Test No TP10. Testt
Client Havant Intermational Limited l_ength of Trial Pit {m) 2.9
Job Number {33333/01 Width of Trial Pit {m) 0.75
Date 19-5ep-03 Water level at start (mbal} 0.33
Operator Neil Whittlay Depth to Base of Trial Pit {m) 2.7
Time (Secs) W?::g;?;m!
Trial Pit Soakaway Test Resuits
15 0,330
30 0.340
45 0.345 0.0 +— ‘ . ‘
60 0.360 I i P A
75 0.365 0.1 ———— S e ——
%0 0.375 j=ii§fii’!}fil
105 5,385 02 4+— i T T
120 0390 L j f EEREEREEEEE
135 0.390 03 1= - N
150 0.400 F i BRI
165 0.405 04N , R T
180 0.410 0.5 : o i I A ‘ :
185 0.415 P N T T
210 0.420 gl b
225 0.425 B N N R A B A B R T T O A A A R T
24G 0.430 0.7 ‘ I | i P LA S S S, i
255 0435 | S o
270 0.435 0.8 — —
285 0.440 P ! ; A A i i
200 0.445 0.9 5—i—— e |
360 0.455 - | : PN SRR N B i
420 0.460 1.0 +—— T : Ty
480 0.470 P P ! P i Lo |
540 0.480 T T ; = I |
00 0.490 E,,1] | | ; ! \ ‘
£60 0.495 = T o C S Pl ‘ T
720 9.500 T 13 i L L : L :
730 ] 0.515 @ | I I i P
340 0.520 O gl . P P : ‘
900 0.625 . v ;
1200 0.565 16 4——u L —— : : :
1500 0.590 - . H . S R I I | 5 ;
1800 | 0.820 1.6 _ e L : :
2400 0.670 Co TR Z ; .
30Ca 0.740 1.7 4— : — ; ‘ T
3600 0.780 ; ) by ; | }
4500 0.845 1.8 5 ; —
5400 0.925 R L
5300 1015 19 T ; ™ .
7200 1.045 20 ! = ' : L
8000 1.113 ' ; c
10800 1.195 2.1 ; :
22 : . —
2.3 : ‘
2.4 4—
2.5
26
2.:,-' [] 1 [} 1 L - 1 1
0 1500 3000 4500 8006 7500 9000 10500 12000
_l’_
i Time (seconds)
i
Resuits
Vp {m3) i.88
ap Gravei (m2) B.75
tp {(s) 10800.00 Value to be determined from grapn
Iniiltration Rate (m/s) Q0805 |
r A23




Report No. 33593/01

Langsfone Technology Park

APPENDIX B

GEOTECHNICAL LABORATORY TEST RECORDS

STATS




STATS

" Your Ref:
Certificate:

Sheet 1 of 1

Site :
Client :

METHOD

STATS Laboratories
Tel: +44 (0} 1727 833261
Fax: +44 (0) 1727 835682
Email: info@stats.co. uk
Website: www stats.co.uk

Parterswood House
Porters Woaod

St Albans

Herts AL3 5PQ
United Kingdom

CERTIFICATE OF TEST
MOISTURE CONTENT AND PLASTICITY INDEX OF SOIL

NAW/33893
82995/13398

Langstone Technology Park
Glanville Consultants Limited

Cerinthian Court
80 Miiton Park
Abingdon

QOxon

OX14 4RY

Sampled by STATS Ltd

Date of:-

Receipt : 24/9/03
Test: 25-26/9/03
Tested by: DBG/MGC

Moisture content was determined in accordance with BS 1377: Part 2:1990 Clause 3.2.
Plasticity index was determinad in accordance with BS 1377:Part 2:1890 Clause 4.2,4.4 5253 & 5.4.

RESULTS
Batch BH/TP Depth (m) | Moisture Plasticity Index % Retained
No. No. Content % ! LL (%) PL(%) l PI 425Micron
2059 TP4 1.20 12 |
TP 1.30 13
TPY 0.80 13 46 26 20 ON
TPY 1.80 48 71 34 a7 ON
TP10 0.70 21 46 23 | 23 0N
REMARKS

N-Natural State
No sail description required

For STATS

)

-
\

', Jopathan Bailey
“Senior Gectechnical Engineer

WE - Wet Sieve Preparation

Date of issue; 16 October, 2003




¢

STATS Laborataries
Tel +44 {0y 1727 833261
Fax: +44 (0) 1727 835682
Email: info@stats.co.uk
Weasite: www. stats.co.uk

Partersweod Hcuse
Porters Wood

St Albans

Herts ALZ 6PQ
United Kingdom

L 1
CERTIFICATE OF TEST
PARTICLE SIZE DISTRIBUTION OF SQIL

Your Ref ;- NAW/33893 Sampled by STATS Ltd
Certificate No - 82995/13389 Date of

Sheet 1 of 4 ' Receipt :- 24/9/03
Site :- Langstone Technology Park Test :- 1/10/03
Client :- Gianville Consuitants Limited Tested by :- MGC/MWC

Corinthian Court Batch No :- 2058

80 Miiton Park
Abingdon
Cxon

CX14 4RY

METHOD

The particle size distribution test was carried out in accordance with BS1377: Part 2; 1990: Clause 9.2.

RESULTS

The particie size distribution curves are presented on shests 24,

The mass of the test samples submitted for testing was less than the minimum mass specified in the

test method.
No soil description required.

For STATS
i

| ,
e L?/'\LL/_B

 Jénathan Bailey
Senior Geotechnical Enginesr

Date of issue; 16 October, 2003




{ MiICron i . {rmmj

| 180 300 ciuol‘i 2 5 W0 20 ons a3 |
425 118 [SR¢] [ 14 ol

"J T :l I .I

Rt

Percentage passing
9]

P SR S
o | oo bbb E 1

L

T

G

1 1

=TT e e N T [ Ry B B AN
,,,,, a1 q 10
Particle size ~ mm

CLAY FInE MEDILIM - JCOARSE FiME MEDILUM | COARSE FINE MEDILIM | COARSE

T sIT SAND GHAVEL |

Your Ref: NAW/33893 TP no: 1
PARTICLE SIZE DISTRIBUTION Client: Glanville Consultants Lid Batch no: 2059

Site: Langstone Park Depth - m: 2.7

Certificate no: 82995/13399 Sheet 2 of 4




{ Micron ) {1

I 180 200 607071 2 o 10 ) 375 ‘ (e3c] l

1.18

2
I

SSING

Percentages pa

L o B B A e RN AR

: T R mmasat T T
(L300 [9N8183) 0 i i {0 1

Particie size - mm

LAY FINE 'MED!UM—luc;ARSE I—Fu\sE !MED!UM ‘F:OAHSE FINE 'MEDILJM \c:c JARSE
| ST I SAND T GRAVEL

Yaour Ref: NAW/33893 TP no: 10
PARTICLE SIZE DISTRIBUTION Client: Glanville Consultants Ltd Batch no: 2059

Site: Langstone Park Depth - m: 2.5

Cerlificate no: 82995/13399 Sheet 3 of 4




{ Micron i {mim}

[T S

A0-] - e E UPTOT SN OO N N T SO ‘

Percentags passing
&

10
|- F—— e
NARIR'NT (RN} £i 1 in [18:3]
Particle size - mm
CLAY I FINE | MEDIUM COABSE FINE WMEDJUM C“C;/;HSE FINE | MECIUM COARSE
J SILT o SAND GRAVEL
Your Ref; NAW/33893 TP no: 11
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STATS Laboratories
Tel: +44 () 1727 833261
Fax: +44 (D) 1727 835682
Email: info@stats.co.uk
Website: www stals co.uk

Porterswood Housa
Forters Waocd

St Albans

Herts AL3 6PC
United Kingdom

BS 1377: Part 3: 1990

Water-Soluble Sulfate Content and pH of Soil

33893 Langstone Technical Park

Client Detaiis

Glanville Consuitants Limited
Corinthian Court

8C Milton Park

Abingdon

Oxon OX14 4RY

Contact Name | Jay Chandarana

Order Reference | NAW/33893 | Order Date | 24/9/03
Sample Details ]
Sample Type Sails
Sampled By STATS Lid. Sampling Date | 19/5/03
STATS Baich No 2058 No of Sampies I3
Receipt Date 24/9/03 Test Date/Period | 30/8-3/10/03
Methods
Test 1. pH was determined in accordance with
BS 1377:Part 3:199C:Clause 8.
| 2. Water soluble sulfate content of scil was determined in accordance
| with BS 1377:Part 3:1880:Clause 5.5. The test results are reported
to the nearest 0.1g/l with the calculated value shown in parentheses.
l
Deviaticns ‘ Test 2: The sampies were initially dried at 45°C followed by 75-80°C.
| Clause 5.3.3.6 — a 25 ml aliquot of filtered extract was used for sampie
205685/TP4 and a 50 ml aliquat of filtered extract was used for samples
2059/TP6 and 2059/TP10.
Resuits
Sample Depth [m] W % mass passing | Suifate as S0z | pH
Reference 2 mm [g] |
2058/TP4 12 | 28 0.1 (0.08) 7.2
2059/TP6 1.3 97 <0.1(0.01) 7.8
2059/TP10 0.7 100 <0.1 {0.01) 7.8
Certification

Certificate prepared by

—

Phii.ippe Mueller
Construction Materials Scientist

Certificate reviewegpy

L
Fergus A :(;blli\e
Director ™~

Testing by " BJS/DGGIPM

. Certificate 1ssue Date | 7/10/03

The resuils giver . this cerifficate refare onfy fo those sampies supmittea and specimiens lested and to anv materiais
properly represented by those samples and specimens. Any opinions and interpratations exprassed herein are cutside the

scope of our UKAS accreditation.

Cenfficate 32985/12411 issued by STATS. St Albans

Zna of Carficate

Sheet * of *
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APPENDIX C

CHEMICAL LABORATORY TEST RECORDS

STATS
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" Eme e LR KLconﬂ'orGeocRem Analytlcal Services A

1] Validated I'able Of Results
Job Number. 03/12470/02/01 Sample Type: SOIL
Client: Stats Limited [.ocation: Langstone Technology Park
Date of Receipt: 26/09/03 Client Contact: James Dennis
(of fiest sample) Client Ref. No.: 33893
UKAS Accredited v % v 7 v v v v v e v v v v 7
, Units ) mg/kg | mg/ka | mg/kg | mg/kg | mg/kg | matkg | omg/kg | mglkg | mg/kg | mg/kg | mo/kg | mg/kg | mg/kg | mg/kg | pHUnits | g/t
N " petection MBthDd R T ICP ICP 1 ICP Icp Ice IcP | ICP Soxtec _|__Spf;ctr0 HPLC IRIS | Meter | Spectrol
Method Detection Limit <1 <1 <1 <1 <1 <1 <1 <1 <50 <1 <10 <5 <0.01 <0.3 <1.00 | <0.003
in
w — > o
o o 7 O, — =
g & g E sl 2 | & | §F | 2|5t
3 3 O o o @ 0 o 'y = 4 < 2 ®
il b= o > = o =4 ) = ® c =z R = 2 2 S W
o @ B 3 ) g g B 5 o g 3 B 8§ m & 8 3 s mT
= = = o @ 3 3 3 o 3 2 ] a = - o 3 o o Q =
- 8 = = . £ g ] e £ 3 %3 @ 7 < 3 S
= 3 é b 3 3 3 o a c ™ = ” g @
o = = < 7} - 3 A o 2o
@ & G o = = ~ » = @
s % ® & o S
1 .
1 TP 2 0.00-0.10 6 1 <1 | 30 30 | 17 ! 89 <1 851 | 133 | 357 | <5 | <001 ' <03 755 | -
2 TP 5 0.00-0.10 <1 ' 2 1 L2 b 16y 14055 | <l | 1046 1 102§ 305 ! 42 | <001 : <03 ! 783 | -
3 TP 6 0.40 o ¢ <t ¢ 3 | 48 ¢ 22 : 38 | 33 | <1 ) 76 | 104 { 180 ! <5 | <001 { <03 | 811 | -
4 TP 7 0.25 o132 1o 35 63 i 21 | 281 | <1 I 1128 .267 1 614 ¢ <5 | <001 : <03 ; 740 | -
5 TP B 0.00-0.10 5 1 2 <1 25 22 116 ¢ 57 ¢ <l o151 1 92 1 398 | <5 | <001 ! <03 | 762 I -
6 TP 9 0.10-0.30 <1 <l <1 2 7 14 ¢ 12 4 33 <t o714 i 57 % 30 L <5 <001 ! <3t 792 1 -
7 TP L1 0.30-0.35 g <t b2 b e 15 7 023 | 1]« 542 1 60 | 106 | <5 001 | <03 ¢ 810 ;-
e P12 0.30-0.35 2 <l | o<t |20 WL M1 170 2 700 7 48 | 153 ! <5 | <001 | <03 i 789 | -
9 TP 13 0.50-0.75 2 <l v o<l 16 L 34 b9y 387 1 <l | 2822 § 155 i 289 <5 <001 @ 03 | 808 | 0101
| ! ] i
: : ; E : ’
? P !
j ’. ’ ; | . :
: ¢ i L i |
' L : ! ‘ f :
Note: METHOD DETECTION LIMITS ARE NOT ALWAYS ACHIEVABLE DUE TO VARIOUS CIRCUMSTANCES BEYOND OUR CONTROL. NDP = NO DETERMINATION POSSIBLE
Checked By William Williams NFP = MO FIBRES PRESENT

Printed at 18.40 on 16/10/03
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[v] Validated Table Of Results

Job Number: 03/12470/02/01 Sample Type: SOIL
Client: Stats Limited Location: Langstone Technalogy Park
Date of Receipt: 26/09/03 Client Contact: James Dennis

{of first sample) Client Ref. No.: 33893
UKAS Accredited 7
tnits B mg/kg B N
_ Detectlon Method | spectio2 | ) ‘ -

‘Method Detection Limit | <) T ' M | )

Jaguny s|idwes
Anuep) sidwes
{w) ydag
1105 BpIUBAY e300 L

TP 2 0.00-0.10 <1 7 i ; : . o . . R N o ; !
5 0.00010 | <1 A [ R IR A AR A SR
™6 0.40 <1 i 5 : - o R : T o ’

1
2
3 i : i i :
9 TP 7 0.25 <10 Lo : ] _ !
5 P8 0.00-0.10 <1 o { é [
b 9 0.10-0.30 <1 i N e ’
7 TP 11 0.30-0.35 <1, ! e : | B N i
8 12 0.30-0.35 <t i : 1 ? B N IO AR N ? !
g TP 13 0.50-0.75 <l - ! : o P 1 1 j i x
: % o 1 i
% ! L 5 | :
i : i i
! 5
1 3 i : h
i ] §
! H i ! . ! . , !
: 5 j : 4 b i : ; ! Ui ' i

Note: METHOD DETECTION LIMITS ARE NOT ALWAYS ACHIEVABLE DUE TO VARIOUS CIRCUMSTANCES BEYOND QUR CONTROL. NDP = NO DETERMINATION POSSIBLE

Checked By NFP = NO FIBRES PRESENT

William Williams
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General

The techniques STATS uses {c investigate the geotechnical properties of the ground are generally in
accordance with the Site Investigation Steering Group’s Specification for Ground Investigations Part 3
and the British Standard Code of Practice for Site Investigations, BS5930: 1888. The descriptions of
soiis and rocks used in the report are generaily in accordance with Section Eight of BS5830: 1999.

The techniques STATS uses to investigate the contamination of ground are generally in accordance
with the British Standard Code of Practice for the identification and Investigation of Potentially
Contaminated Land, BS10175; 2001,

Exploratory Hole Records

The depths of the exploratory holes, descriptions of strata encountered, record of sampies taken and
comments on the groundwater conditions ara given in the exploratory hote records in Appendix B.

The borehcle records show at what depths disturbed and undisturbed sampies (U100's) samples
were taken. Taking undisturbed samples involves driving an open-tube samgler (with a nominal
diameter of 100mm) inte the ground by a drop weight or sliding hammer. The number of blows taken
to drive the tube into the ground is recorded on the borehole logs. The quality of undisturbed samples
can be reduced when the U100 biow counts are high; in this situation, U100 sampling is reptaced by
Standard Penefration Testing which is described below.

The barehole records show the ‘N’ values of any penetration resistance tests undertaken. These are
the results of Standard Penetration Tesis (SPT's) which are carried out in accordance with BS1377:
Part 9: 1980, Clause 3.3, and similar penetraticn tests using a sofid 60° cone point, SPT(C). These
tests are carried cut in strata to assess the density/consistency of the maternails.

The exploratory hole records show the results of any hard shear vane tests and pocket nenetrometer
tests carried out with the results stated as equivalent undrained shear strength in kPa. The results of
the hand vane tests carried out on scft, normally consolidated, clays have been corrected in relation
to plasticity, after the recommendation ¢f Bjerrum.

Details of groundwater strikes, seepage and any water level readings made during exploration are
given in the explaratory hole records. Groundwater encountered in borehoies during the course of
bering was allowed to approach an equilibrium level for a2 period of time. These observations may
not give an accurate indication of the actual groundwater conditions obtaining within the ground. The
reasons for this include that borehcles are rarely left standing at the relevant depth for a sufficient
time for the water leval to reach frue equilibrium; that a permeabie stratum may have been sealed off
by the borehole casing; and that water may have been added to the barehole to faciiitate progress. It
should also be ncted that groundwater levels fluctuate due to seasonal variations in rainfall.

Standpipe/Piezometer/Monitoring Well Installation and Monitoring

Details including the depth of installation of any piezometers or dual purpose soil-gas/water
menitoring wells comprising S0mm D casing and screen are given n the berehole records.
Recorded water level readings obtained using an electronic dipmeter are included in the records
where applicable.

QOther Fieid Tesis

In situ Dynamic Probing tesis are carned out with eguipment conforming o the SRS 15 apparatus
given in the German Standard DIN40394 and in all major aspects with the OPH apparatus given in
BS1377 Part 9 1980, The resuiis of the iests are presented ss the blow count for every 100mm of
penetration (Myg) 2gainst depth.
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In situ Dynamic Cone Fenetrometer tests are carried out to assess the in situ California Bearing Ratio
{CBR) strength of the soiis pertaining at the time of investigation. The tests were carried out in
accordance with the method described by Kleyn et al, 1382, Proc. 2nd Euro Symp. Penetration

Tasting, pp 277-282, using a 60° test cone. The rasuits of these tests are presented with the
correlation between DCP and CBR,

Tests on Soils and Groundwaters for Civil Engineering Purposes

The test procedures used by STATS are generally in accordance with the methods described in
BS1377; 1990. Details of the specific test methods are generally given on the test certificates,

Reports issued by STATS da not necessarily report the fulf comprehensive laboratory results required
by BS1377: 1990 and the NAMAS Accreditation Standard, M10. However, they do report all the
resuits necessary for design purposes, to the generally accepted industry format. The full labaratery

results complying with BS1377: 1990 and the NAMAS Accreditation Standard, M10, are kept, and can
be supplied upcn request.
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Mrs J A Batchelor AH/sf/99.P86
Head of Development Control 9 January 2003
Havant Borough Council

Civic Offices

Havant

Hampshire

PO9 2AX

Dear Mrs Batchelor I}ﬁ"\ T
LANGSTONE TECHNOLOGY PARK O3S o7 R

| refer to the above site and recent outline planning application for the erection of 4 no
three storey buildings for employment class B1 and associated works as approved under
your reference 02/50238/076. | refer also to the revised application for the variation of
Conditions 3 and 5 of the approved scheme and to allow for a phased approach for the
development as approved 8" September 2003, your reference 02/50238 and write 1o
request the formal discharge of a number of the outstanding conditions attached to this
consent as detailed within the following text.

Condition 11

No development shall take place until the developer has carried out adequate
investigation to assess the degree of contamination of the site and to determine its water
poltution potential. The methods and extent of the investigation shall be agreed with the
Planning Authority before any work commences. Details of the appropriate measures to
prevent pollution of ground water and surface water, including provisions for monitoring,
shall be then be submitted to and approved in writing by the Planning Authority. Please
find attached a copy of the contamination survey completed in line with the scope agreed
with Hampshire County Council.

Condition 5

No development hereby permitted, other than shown as Phase 1 on drawing no
02/726/170 shall commence until a specification of materials to be used for the surfacing
of all open paris of the site proposed to be hard surfaced have been submitted to and
approved in writing by the Local planning Authority. The development shall not be
brought into use until the implementation of all such hard surfacing has been completed in
full accordance with the specification. | enclose copies of drawing reference 027262008,
02726201 C, 027262028 and 02726203B providing the require detail in accordance with
Condition 5.

Condition 9

The development hereby permitted shall not commence until plans and particulars
specifying the provision to be made for external lighting of the same have been submitted
to and approved in writing by the Local Planning Authority. | enclose copies of plan
reference 02726204B, 02726205B, 027262068, 02726207B illustrating lighting and
landscape detail in accordance with the requirements of Condition 9.
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The Loft

St Clair's Farm
Wickham Road
Droxford
Hampshire
5032 3PW

Telephone: 01485 872929
Facsimile: 01489 872939
admin@hawthornekamm.com
www hawthornekamm.com

| trust that the above detalil is acceptable and will allow progress on the formal discharge
of a number of the outstanding Conditions.

Should you require any additionai information please do not hesitate to contact me at the
above number.

Yours sincerely

STAIR HARRIS

Enc

Cc Dianne Heath, Havant international
Phil Parkinson, PLC Architects
John Birch, Glanville
Steve Connor, Langstone Technology Park

Directors: Jonathan Kamm 8A DipTP MRTPY, Martin Hawthorne BSc{Hons) MRTPY,
Miark Carrington BSc{Hons) DipTP{Dist) MRTPY, Niget Schoolcraft FCCA
Associates: Jeremy Gardiner BA {Hons) BPI DipCons (AA) MRTPI, Sylvia Jezeph,
Sharon Brentnall BA (Hons) DipTP Dipls Cartul MRTP!
851 Quality Assurance: 150 $001/BS5750 Registered Firm No; FS26663 VAT Registration No: 582960311

Reg.Office: Hawthorne Kamm Ltd, St. Clair's Farm. Regisiered in England Reg. No: 2066641
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