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Reproc:luc6d from Ordnance Survey maoping with the permission at the C~ntroller of Her Majesty's Stiltwnery Otnce. Crown Cooynqnt r!::Scrved rUcanca No: AL559369). 

Site: Langstone Park, Havant I Client: Glanville Consultants Ltd. 

Source: OS Map Sheet SU 7105 Scale: NTS 
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I Fig No: 
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Reproducod from Onlnaocrt Survey mapping wrth the permiSSIon of the Controller of Her Majesty's Stuionery Office. Crown Copyrignt reserved l licence No: ALS59369}. 
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Source: OS Map Sheet SU 7105 NW I Scale: 1 :2000 
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specialist Engineering, Materials 
and Environmental Consultants 

N 

Site: IClient: 
Langstone Technology Park Glanville Consultants Limited 

Job Number: 33893 

Fiqur,: 13 
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I .S~1~'/i.~r~S~ ___ s"",pec~i8!~ist~Eng~ine".:eri~ng'",:,Ma~ten~.a!s~~T_R_JA_L_P_IT_R_E_C_O_R_D __ ~ ~rUiamJ bPeitr" 
~ and Environmental Consultants 

Site: Location: 
Langstone Technology Park Langstone Road, Havant TP1 

Client: 

. Gianville Consultants Lid 
GROUND WATER! SAMPLESfTESTS 

Strike I We/[ i Depth i Type.lDepth i In~situ Tests i Depth; Level : 
I \ (m); (m) I (m) '(mAOD) I 
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Remarks and Water Observations 

, 

Ground Level: , Dates: 
I, 

GL not measured , 18 Sep 03 

STRATA RECORD 

Key I Description 

! 

Job No.: 

33893 

Sheet 1 of 1 

{%~~~,:s MADE GROUND: Grass cover over topsoil. 
J.IO .? ,.~ ";":",.'/-""'''' Frequent raotlets (mm scale). _/ 

?~::5~);<5~1' ""M-'A'::'O=E-'G-'R-',O:':U=N"'D-': -'D-'2"-rk=b:c
ro

"'w"-n-C-la-Y-G-y-S-a-nd-w-ith----' 

~~;~5';~~.S:~{; frequent sub-angular to sub-rounded gravel 
.:(': . .,. ......... "../':../1 sized flint fragments and occasional brick 
. ,·(·, ... ···/· ..... ;'·1 fragments to cobble size. Occasional to 

~~~~~~J ~~~-~~~~I~~~~~lk ~~;e~Ot~C~r~~~~~~e 
Q.m P'.:Ly:'""4-~.,-,--,-.,-------c:---...,.--c----~-----1 

t-~. _. j Stiff light brown sandy CLAY with frequent 
r.··:7 ~ ~~ sub-angular gravel sized flints to pebble 
~~ ~'-., size. 

t-··· ..•• q 

~i .~ 
c-:~ c:c c:... ":-'~ 

'.2' ~-'-- ~ : .. ~~.; :.~>~ ~o .. ·,j . .. 
:'.:~.:".: :: : , . ~, J 

- • >. '0 • j 
.~: .. ... 

Light to dark brown clay-bound sandy GRAVEL 
Gravel is angular to sub-rounded flint 
fragments. 

... @2.25m white communited chalk mixed with 
sandy Grave:. 

. ~~ .;.: .~~.':~: '.:~ ~ ·:1 
0.65 t"-"~~~+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

£nd of Trial Pit at 2.70 m 

Key for 1 nsitu 1:ests Scale: 

Pit terminated at 2.7m depth. sandy Gravei :s nmiceabiy 
aamp. ~\f··-:ana \"ane \kN/m2~ Logged by: NAvV 

::::=:·Pocket ;::Jenowrneler i.kNif7l21 -------4 
F:gure: 

·'.-l?-~viacK:ntOs.h ~'8De (N!:::m 
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wS~l~Il.III[~S~ ___ --'S:lI1'~~,-"i~",~~~)r~':i'~~77:i~ent'n~~,,-,-;ng~~~:,::u"!.t~:.~i~;~~ ~T_R_'-:-A_L_P_I_T_R_E_C_O_R_D __ ~ ~~~:~~: 
Site: Location: 
Langstone Technology Park Langsione Road, Havant TP2 

Client: 

Glanville Consultants Ltd 

Strike: WeJl 
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Remarks and Water ObserJaticr.s 
Pit terminated at 2.3fT. depth. 1\l0 QrouncVV2!er 
enccumsrea. 

Ground Level: Dates: 

GL not measured 18 03 

Key 

STRATA RECORD 

Description 

over topsoil. 

Stiff to very stiff light brown sandy CLAY 
with frequent sub-angular gravel sized flints 
to pebble size. 

... @I.4m very frequent sub-rounded to 
sub-angular flint r,odules to cobble Slze. 

" .. @2.0m :::ommuniTed chalk noted en fHnt 
surfaces 

Ughr to dark brown clay-bound sandy GRAVEL. 
Gravel is angular to sub~rounded flint 

'- fragments. 
-End 01 j-ria{Pit at 2,30 m -----------------~ 

Key for I nsitu tests 

PP'?CCkel PenOtomec2r (,kNlm-2.1 

VrP-MaCkin:osh .o'coe I i\)- Se) 

Scale: 

Figure: -.L 
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I .S~l~'/1.~r~S~ ___ ~s~pec~ia'~ist~Eing~ine~eci~ng'~Ma~ter~ia,siT_R_IA_L_P_IT_R_E_C_O_R_D_---! ~rUiaml bPeitr"" 
~ and Environmental Consultants 

Site: 
Langstone Technology Park 

Client: 

Glanville Consultants Ltd 

SAMPLEsrrESTS 

In~situ Tests 
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Remarks and Water Observations 
Pit terminated at 2. -; rn depth. 1\10 grcunawater 
encountereo. 

Location: 
Langstone Road, Havam TP3 

Ground Level: Dates: 

GL not measured 18 03 

STRATA RECORD 

over topsoii. 

1~1~~lJM~A~D~E~G~R~O~U~N~D~:jD~~ar~k~b]rO!W~ngCI~a~Ye~y::s~a:n:d!W'it"'" ____ _ 
frequent sub-angular to sub-rcunced gravel 
sized flint fragments and occasional brick 
fragments '(0 cobble size. Occasional to 
frequent roallets. Rare to occasional 

a.ss ular chalk size. 

'-'-'-.,1 

-~l 
.~j 

._J 
~I .'- ....., 

Very stiff Ight brown sandy CLAY with frequent 
sub-anguiar gravel sized flints io pebble 
size. 

... @1.2rn very frequent ;rints 

0.95 I'-:--;""':~*--,------c-c---,-----,-----c------~, 
Light to dark brown clay-bound sandy GRAVEL. 
Gravel is angular to sub-rounded flint 
fragments. 

... @1.9m communited.chalk appearing on 
flint surfaces 

Key Tor insitu rests S.:::aie: 
1 :c5 

H'J·~2.na Vane IkNJrn2) Logged by: NA\N 

::'P·~OCKe1 Penctometer tkN/rn2: 
Figure: 
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I .S~l~fi..~[~S~ __ -",-spe~cia".":list~En~gin"".'ee;~ing~, M"",ate~;ial=!S _T_R_IA~L_P_I_T_R_E_C_O_R_D_~:!TNrUiaml bPeitroo 
~ and Environmental Consultants 

Site: Location: 
Langstone Technology Park Langstone Road, Havant TP4 

Client: 

, Glanville Consultants Lld 

NO 

Strike: 

~3 , 

i04 I ' 
, 

0.401 

I.S01 

~ 
0.30 

, 

I 0,65 
! 
r 
I ,-
I 
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213,L 
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i ,-
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Remarks and Water Observations 

I 
I 

P:t ~ermlnated ar 2rn. No grounowater encoumered. 

Ground Level: Dates: Job No.: 

0.35 1"""",""'" 

O,SO /-'--'-'-'--"7 

03 

over topsoil. 

MADE GROUND: Dark brown clayey sand with 
frequent sub~angular to sub-rounded gravel 
sized flint fragments and occasional brick 
fragments to cobble size. Occasional m 
irequent rootlets. Rare to occasional 

I chalk size, 

Stiff la very stiff light brown sandy CLAY 
with frequent sub-angular gravel sized flints 
to pebble size. 

lighl: to dark brown clay~bound sandy GRAVEL. 
Gravel is angular to sub~rounded film 
fragments. 

End of Trial Pit at 2_00 m 

Key for lnsitu tests Scale: 

;-iV-Han": Var,e l,kNim2i' Logged by: ',\J.AVV 

,:JP-P8cxer ,oenotomeler \kNlm2) 



I .SIllllllllll1~~~rrIllllllllllS~_~_s~pe~cia"::,/ist~En~9in::,,,eer~in9~' M~a,e!.:':ria~iS ~T_R_l_A_L_P_1T_R_E_C_O_R_D_~ TNru
i 
amI bPeitr" 

~ and Envjronmental Consultants 

Site: 
Langstone Technology Parx 

Client: 

. Glanville ConSUltants Ltd 

SROUND WATER: SAMPLESfTESTS 

Strike i WeJl ! Depth! Type/Depth 
, (m) I (m) ! 

In-situ Tests : Depth Level J 

: (m) (mAOD) i 
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! I - , 
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· , 

• . ~!t terminated aI O.-;m depTh due to oresence of eaST-west 
I ~rending 200mr;l diameTer concete draina<;e oipe. No 

I grouncwater sncol1ntered. T,ial piT left open. 

• 

Location: 
Langstone Road, Havan! TP5 

Ground Level: Dates: I Job No.: 

i 33893 
I 

GL not measured I 18 Sep 03 

Key 

STRATA RECORD 

t Description 
! 

I, Sheet 1 of 1 

MADE GP.OUND: Grass cover over topsoil. 
Frequent rootlets (mm scale). 

MADE GROUND: Light brown sandy gravel. 
Gravel is sub-angular to sub-rounded flint 
fragments. Rare to occasional sand sized 
brick fragments and sub-angular chaik pieces 
to gravel size. 

/ 

. 'i:ndof 'j-rialf5iiai 0.1'0 m """~""~'" -- -, 

Key for Insitu tests 

-iV-'""'2na \.lane ,.f-:Ni m:2: 

.::JC-P:x,i.-,et ::lenOIO;neter ('..;:I\'im2: 

Scale: 

Logged by: .\.J..A'vV 

Figure: 
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Site: 
Langstone Technology Park 

Client: 

Consultants Ltd 

SAMPLESfTESTS 
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Remarks and 'lvater Observaticns 

0.65 

1.10 

1.80 

2.10 

,:=lit ~ermlnateQ ar 2. ~ m oeoth. i\JO gmuno\N2ter 

Location: 
Langstone Road, H2vant TP6 

Ground Level: Job No.: 

GL not measured 03 

STRATA RECORD 

Key Description 

over topsoil. 

MADE GROUND: Light brown sandy gravel. 
Gravel is sub-angular to sub-rounded flint 
fragments. Rare to occasionai sand sized 
bric'", fragments and sub-angular chalk pieces 
to gravel size. 

0,55 ~~~~I-~M~AfoD~E:lG3iiRio~U;;N~DC;:: [DJ;a;;rkkt'D:;;rD;;w~n~C;',a~y;eY~Sa;n~d;-;;W;;;i1;;h----l 

• 0 •• 
' 

• ~ .- .:" : 'I 

0.30 
,.' " I 

frequent sub-angular to sub-rounded gravel 
sized flint fragments and occasional brick 
fragments to Gobble size. Occasional ~G 
frequent rootlets. Rare to occasional 

chalk j size. 

Very s~iff light brown sandy CLAY with 
frequent sub-angular gravel sized flints to 
pebble size. 

Light to dark brown clay-bound GR.A.VEL. Gravei 
is sub-anguiar to sub-rounded flim fragments . 
Occasional to frequent sand to fine gravel 

_s~z_e~ ~~~I~ ~r~Q.~~n~s.: _____________________ __ 

End of Trial Pit at 2.10 m 

Key for·1 nSltu tests Scaie: 
1 :25 

,:"'V-·--isno Vane ikNlm21 Logged by: NAW 

PO-':::;ocket PenClomeler ikN/rr:21 ----------1 
,'vlP-M5.ckintosh Prooe (\l1':;C; 

:=igure: 



• • • • • • • • • • • • 
I· •• 
• • • • • • • • • • • • • • • • 

I .S~l~'A~r~S~~~~spe~cia~list~En~gin:!'.eer~ing,::, M.~.ter".::'ia,stT=--R--:-JA_L~P_IT~R_E_C_O_R_D~~II! ~rUiaml bPeitroo t-:: and Environmental Consultants 

Site: Location: 
Langsione Technology ,Dark Langstone Road, Havant TP7 

Client: 

. Glanville Consultants Ltd 

GROUND WATER: 

Strike I Well ,'Depth iypeJDepth 
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SAMPLESfTESTS 

In-situ Tests I Depth i Level i 
\ (m) : UnAOD) i 

, I 
c , 
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0.90 

- 1.10 
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! 
! 
C ! 1.70 

t 
C-
! 

r 
L 
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t 
I 

F 
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I, 

r 

Ground Level: Dates: I Job No.: 
I 

GL not measured 18 Sep 03 I 33893 

STRATA RECORD I Sheet 1 of 1 , 
Key i Description 

":(jl':;,<;</.··<' 
I':('<V' ... ,,~ 
h(/?(/<j 

MADE GROUND: Dense overgrowth Over light to 
dark brown clayey sand with occasional brick 

.. ' x"'·.( .,.(,./ ~ 

)<)<)<"<){I 
~< .. ~,/.;<\( ... ;{: 
·./'v",j\ X'(~ 
?<)9<)<;I 

')<."-/Y::1 "·fX V'_"·I /'> ... >~>: ..... / 
·)'f'-(·<") 
r··.<X>(Y·j 

and concrete pieces. Occasional whole bricks. 

0.90 -( .:, . ..: "< /1 ... @O.8m to O.gm brick FILL 

+-~ . - j Stiff ~o very stiff light brown sandy CLAY 
~'--:- --.:....1 

0.20 . ',.....,..' .. --~----'! with frequent sub-angular grave! sized flints 
<. : ~ <.~' ~ .:; ' .... to pebble size. 
~ '.- 7 ?,_.) 

.... ~"~ ,:'1 Light to dark brown clay-bound GRAVEL. Grave! 
;, ',0, ~ •• ,.' ~~'.'·r is sub-angular to sub-rounded flint fragments . 
: .. ~ .: >,:_'.;, : j Occasional sand to fine grave) sized chalk 
. ,';.'-~":-" ~·,··1 fragments. 
•• '0 " '. 

0.60 ... ;' 0 •• - .: ••• \ 

End of Trial Pit at 1.70 m 

/ 

.r-----~--------------~------------------------~ 
Remarks and Water Observations Key ior Insitu tests SCale: 

I Pit terminated at 1, 7m. No groundwater encounterea. 
Logged by: N)" vV 

~P-?ocke( PenOTorneter ,'kNim;2) ~--------j 

• 
i=lgure: 

'"iF-:v1ac,,,ntcstl PT De ,.i\J'Su)' ! 
~------------------------------------------------~----------~ • 
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wS~t~'fi.~r~S~ ___ s~~~~~ia,::,d~s~:i,E~;;,gtr><~::'.~~=,-~jnc",:g~~'::",:~7::n.;~/~t~ kT_R--,-IAc--L_P_IT_R_E_C_O_R_D __ j ~~~:~~: 
Site: location: 
Langstone Technology Park Langstone Roaci, Havant TP8 

• • • • • 
I 

• • • 
I 

• • • • • • • 

Client: 

. Glanville Consultants Led 

iSROUND WATER! SAMPLESITESTS 

Strike i Well I!DepthjTypelDepth In-situ Tests, Depth i Level I 
! (m)' (m) I I (m) i (mAOO) : 
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0.50 

~ 
r 
i -

~ 
L 1.40 

;L 
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I Remarks and Water Observations -I pit termlnateo at •. 3m dePTh. ,"lo grounowa18r 
~ encoumereO. 

• 

Ground Level: i Dates: 

118 Sep 03 

Job No.: 

33893 GL not measured 

Key 

STRA TA RECORD : Sheet 1 of 1 

j DeSCription 
i 

MADE GROUND: Dense overgrowth over light to 
dark brown clayey sand with occasional brick 
and concrete pieces. Occasional whole bricks. 

Very stiff lighT brown sandy CLAY with 
frequent sub-angular gravel sized flints to 
pebble size. 

Key far lnsitu tests Scaie: 

-iV-Mano Vane {kNim2i Logged by: N.;..l.\N 

ep-pocke, ."eno'ometer I'N/m2' --------1 
Figure; .-'8 

,'~1P-Mackimosn ,::J"obe I,N1SO: 
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wS~l~'fJ.~r~SIllllt.-___ ---,s~~~~Cl'.:l~",,~:~t,,~:,~"m~;:e",,:n~~,-,-,;ng~~~~w:u~t~:a".'!.;~;~~~T_R_I_A_L_P_I_T_R_E_C_O_R_D __ J~~~:~~: 
Site: Location: 
Langstone Technology Park Langstone Road, Havan! TP9 

Client: 

. Glanville Consultants Lid 

1sROUND WATER: SAMPLESfrESTS 

Strike ': WeJl !oepth!Type.lDepth: In-situ Tests :' Depth I LeveJ : 
, , (m) i (m) I (ml ! ImAOO) • 

Ground Level: 
, 
I Dates: I Job No.: 

GL not measured 19 Sep 03 I 33893 
STRATA RECORD i Sheet 1 of 1 

Key 
! 

Description 

@~~~::1 MADE GROU ND: Grass cover aver topsoil. 
0./0 IX, :<x:n

\(\(" Frequent rootlets (mm scale). 
K ."-/ ,< ',(:1 ' 
~<: '<;.{~;<~ MADE GROUNO', Dark brown clayey sand with 
')<;<2<)<;1 fr.eq~e~t s~b~angular TO sub-ro~nded, wavel 
,:;(;< < ':<':1 SIzeO flint rragmenrs and occaSional onck 

~~X)<';'<>:1 fragments to cobble size. Occasional to 
<'><X)<' ":<') frequent rootlets. Rare to occaSional 
<)<. <):::)<."') sub-angular chalk pieces to grave~ size. 
?X</'//"l 

0.70 ~_' ", ..•. ,~. Stiff light brown sandy CLAY with frequent 

~ ••. , .•..•.•..•.• ~ ~~~.angUlar wavel sized flints to pebble 

~:--"'""~-:-----1 
=~>q 
"-c-'~J 

~- .~ 
0.95 rv xl 

x_ -x--\ 
I---x-~J 
Cx_ --x ''1 
f- --1 
i'v -..':'...-~" 

Soft light brown grey slity CLP. Y with 
occasional to 1requent lenses of brown black 
organic material 150mm diameter. 

/ 

• • • • • • • • • • • 

x_ -x-l 

c.", 1-cC-::-:c~~',..,.,,1 ---,.,...,.---.,--------cc=---c-------j 
:~,:;.:: -"< ~~, _j Light grey clay-bound sandy GRAVEL. Gravel is 

• • 

, 

i 
, 

" 
, 

I 
I 
I 

i 1-4 

c 

r 
-
-
-
-

-
-

I I , 
! 
I 
I 

-
i 
: 

, 

• Remarks and Water Observations 

• 
P:t terminated ar 3.1 m depth. Groundwater struck at 

. ,'; ~ sUb-anguiar to sub+rounded flint fragments. ":;:". >:1 
, • • .' '.",j 

... @2.75m no longer cJay+bound, light 
orange brown in colour 

End of Trial Pit at 3. 10 m 

Key for insitu tesis Scale: 
~:25 

Logged by: NAW 2.2Sm aepth. Inflow slow fO ~air 3J base of pit. Some hV-r-:2.nd 'Jane-lkNim21 

• 
cOllapse ot pit s'lde \Nalls Trom :?:.2m. Iria'l 81t 2.6m ~C-;::::>oc:<e! ,:::JenCiometer ,:kNim21 ~~~~~~~---1 

.=igure: -\9 
,-!o_n..:.g",_O_._~_m_'N_'d_e_._~_N_o_s_o_a_K_a_w_a.;.V_·_'6_s_,_c_o_n_d_.u_c_t&_O_·_i.'l_D_,t_. __________ '_"_P_ .. \t_ic_c_'_:n_m_s_n_,w_·_oO_2_1:\!_'_o_0_1 _______ ---' 

• 
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Site: 
Langstone Technology Park 

Client: 

: Glanville Consultants Ltd 

GROUND WATER; 

Strike! Well i DepthiType/Depth ; 
, , Iml I (m) , 

~ 
I 

-3 
'r 

~ 
L 
-
I-
, 
-

:-4 
-

-
, 
-

. 

-
. 

i 
iD3 
, 

I 
!OS 

i 

I 

t 

! 
I 

O.7oj 

1.9°1 

i 

i 

i 

Location: 
Langstone Road, Havant 

Ground Level: ! Dates: 

GL not measured i 19 Sep 03 

TP10 
I 

, Job No.: 
i 

33893 

SAMPLESfTESTS STRATA RECORD i Sheet 1 of 1 

In-situ Tests i Depth 
i (m) 

t 010 

, 
0.50 

L 

L 
: 
1-

L 
L 
i ,-
~ 
'-
~ 
I~ 

[ 
L 1.80 

r 
I 

r-
~ 

~ 
~ 2.40 
L , 
L 

r 2.70 

r , 
-

" 
,-

-

-
-
-
-

-

-
-
-
-

Level i 

ImAOO)· 
Key i Description 

!
o.;o ~~~«~'< NF1ADE GROUND: Grass CIOV)er over topsoil. 

)\i>/;«;<j '- requent rootlets (mm sea e . 

I'-><:~«)'S MADE GROUND: Dark brown clayey sand with 
i( ":( ....,.( -. .(/~ frequent sub-angular to sub-rounded gravel 
/ .... , \ ........ / . ... ""A sized flint fragments and occasional brick Y )! "./ ·.!·"'~l" 

/ .... ,.(-. ',/'. 
o_~o ~ ., .... ,. fragments to cobble size. Occas\onal to 

.':- -, ~\ frequent roatlets. Rare to occasional 
:j .' ','.-. -.. j \ sub-angular chalk pieces to gravel size. 

0.30 

Stiff light brown sandy CLAY with frequent 
sub-angular gravel sized flints to pebble 
size. 

Light grey cJay-bound sandy GRAVEL. Gravel is 
sub-angular to sub-iQuno'ed flint fragments. 

/ 
/ 

I Remarks and Water Observations Key for insiiu tests Scale: 1 :25 ~ 
• 

Pit terminated at 2. ~r1l depth Groundwater struck at 
2 . ..1m depth. inflow slew 3.:: base of ;Jit. Some coJiaose iiV-hand Vane :kNim2\ Logged by: NA'y\i 

I 
ot Pit side \valls from 2.J.m. Tr:al pit 2.9m long, O.!:Tl PP·Pocket Penctomete: (kN/,T.2~' :--------j! 

~',v_io_e __ , _!_N_'o __ s_o_a_K_2_W_a~,\_:_:e_s_,_c_o_n_,c_'~_~c_:_e_a_:_n_"_'r_, ______________________________ ~_p_-M_a_C_"_in_tc_s_n_p_'o_b_e_._N_:_50_) __ F_i_g_u_re_: _____ A_l_0 __ ~! 

• 
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I 

• • • • • • • • • • • 
~ 

I .S~t~~~r~S~ ___ s~peC'!'.ia'~ist E~ng~ine~eri~ng'~Ma:",,-ter~ia,siT_R_IA_L_P_IT_R_E __ C_O_R_D----J TNrUiam' bPeitr •• 
~ and Environmental Consultants 

Site: 
Langstone Technology Park 

Client: 

Gianville Consultants Ltd 

GROUND WATER! 

Strike i Well \1' Depth:TypeJDepth 
! J (m) Im) i 

L 

J 

~ 
'-3 
L 
i 

L 
i 
c 

~4 

I 
103 0.90-1.001 

i 
J 

1.\30! 

2.201 

i 

SAMPLESITESTS 

Location: 
Langstone Road, Havant 

Ground Level: 

GL not measured 

Dates: 

19 Sep 03 

STRATA RECORD 

TP11 

Job No.: 

33893 

Sheet 1 of 1 

\ Depth! Level ! Key ,I 

, (m) I (mAOO) : J 

Description 

I 
[ 

[ 

lO,90 

I 
r 
t 1.50 

L 
f 
L 

I 

~ 
I 
! 2.35 
r 
~ 
i-
I , 
~ 
L 

,-

r 
C 

r 

'.~',:~ .. :-: 
~.:. '~:~.: : ... ~~ 

MADE GROUND: Grass cover over topsoii. 
Frequent rootiets (mm scale). ~ 

MADE GROUND: Oark brown clayey sand with 
frequent sub-angular to sub-rounded gravel 
sized flint fragments and occasional brick 
fragments to cobble size. Occasional to 
frequent rootlets. Rare to occasional 
sub-angular chalk pieces to gravel size. 

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

"ro r·'",' 'c" ;,," '"C''c'-',.,,,.,;.!--::--:---,--,..--,--c-==:c--::----:-----l 
.... ; > .~ .". ~ ", Dark brown clay-bound sandy GRAVEL. Gravei is 

,';~.:'~":.,,,~ ~,",::"':o;",,~:':1I, sub-angular La sub-rounded mnts, 
. occasionally to cobble size. 

;;~. ~ ._~;·1 ... @~.8mbecominglightbrowndueto 
• ~. ~ •• _ J presence of sand to fine gravel sized 

;. ", .. ~; j chalk pieces. 
.' : ~ • • j 
; . , ... ~', .~, '1 ._ .. , , ~ 

Q,TS 

•• ~. ;-' ' •• ,;. '! 
End of Trial Pit at 2,35 m 

Key for insitu tests SC3Je: 



• • • • • • • • • • • • • • • • • • • • 

• 

Client: 

; 
i 
: D2 0.30-0.35 

Location: 
Langstone Road, Havant TP12 

Ground Level: Job No.: 

over to psoiL 

MADE GROUND: Dark brown clayey sand wit1 
frequent sub-2ngular to sub-rounded gravel 
sized flint fragments and occasional brick 
fragments to cobble size. Occasional to 
frequent rootlets. Rare to occasional 
sub-angular chalk pieces to gravel size. 

~ 
j-
!- 2.30 2.X~-__ ~ 

Light to dark brown clay-bound GRAVEL. Gravel 
is sub-angular to sub-rounded flint fragments . 
Occasional sand to fine gravel sized chalk 
fragmenrs. 

2.40i 

I 
iD4 2.9°1 

;3 

'-

r 
;-
-4 

r 

i~ 

[ 
l 
[-3.00 

L 

r 
" '-
'-

L 

Remarks and Water Observations 
pit terminated aT 3m cepth. No groundwater encountered. 

. - ; 

. o· : 
, .. @2.8m becoming light brown white in 
c?lour due to increased presence of c.1aJk 
QI8CeS ----'------------------------------

End of TriaJ Pit at 3.00 m 

Key for [nsitu tests Scale; 

!-o:V-<-"ana Vane (kNlm2) Logged by: ,\f . .:\ \;V 

P~-?ocket Penotomerer \kNim2l 
Figure: 

MP-tv1ac.'dntOS!1 PrODe ·,N1S0:· 



• • • • • • • 

I .S~T.~~~r~S~ ___ s~peC~ia'::.":'ist:,,:Eng~ine".::'e;in~g'::Ma'!"'-ten~.a,stT:-R~IA_L_P_IT_R_E_C __ O_R_D_----j ~~~:eitr .. 
~ and Environmental Consultants 

Site: Location: 
Langstone Technology Park Langstone Road, Havant TP13 

• • • • • • • • • • • • • • • • • • • • • • • 

Client: 

Glanville Consultants Lld 

GROUND WATER 

Strike, WeJ! ,DepthITypelDepth! 
: (ml I (mJ i 

L 
L 
~ 

I 

f-
~ 

~ 

L 
c 

-4 
r 

" 
~ 

~ 

~ 

. 

. 

~ 

, 

SAMPLESITESTS 

II1~situ Tests 
, 

Depth I, Level 
(m) I (mAOD) 

, 
0.10 , 

; 
~ 

, 
I 
r 
C 
f-
~ 
r , 
r 
'-
~ , 
" I 
~ 

~ 
[ 
L 
l 
[-
I 
~ 
I 

i 
r 
! , 
, 
I 
L 

i 
2.90 

L , 
~ 
,~ 

-
L 

, 
· 
I 

,~ 

~ 
\-
~ 

L 
~ 

- , 
· 

-
· 

· 

~ 

• Remarks and Water Observations 

, 

..I PiT :ermlnalea at 2.9m depth. No grounawa_er 
, encounterec. Sub-surface :wall anCOLJntero down to 2.9m. 
.. baSe or wad '.-,ot o8terrr,m80. 

• 

Ground Level: i Dates: 

GL not measured j 19 Sep 03 

STRATA RECORD 

Key ! Description 

Key for !nsitu tests 

Job No.: 

33893 , 
i Sheet 1 oi 1 

Scale: 

r-iV-Hand \/ane (kN/m2): Logged by: NAW 

;:lp.Poc!-<,.e"t PenOlo~eter ikNim2) --------j 
Figure; 

MP-t...t2CKlnLOSn Prcbe li\l150l 
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STATS Specialist Engineering, Materials anc 
Environmental CDnsultants 

IN-SITU DCP TEST 1 

Site: Client: 

Langstone Techo)ogy Park, Langstone Road, Havant Glanville Consultants 

Depth (mm) 

-54 

Reading I 

(mm) i 
541 

I 
Number ofl . I 

Depth Blows I Penetration I C8R 

(mm) , (mm) . (mm) i Value 

-501.1 Oi I o 5 10 

CBR Value 

15 20 25 30 35 40 45 50 
-103! '1 491 

j~~i :~::l !I ~~I ~r 0 II ~ 1I11 ! i Ill!!' I1I Ij' I: I ! I1 

5', -100 I I, , I I I1 I 

~:~: :~:~II ~: ~~1 ~~ .I·~k~ . I 1
1

. U! i I! .1.1: 

~~:i :~~:: si ':: ~~ -200!!! I I11 L! ,;J, ,i "11 i 11 ' I 

~:: :~:: 1~1 ~~: ~~ 11, " Ii , ' I : : ; , ~ : '! I 11 I I I III I 
252) -2521 111 8i 30 ,1111 I I ,,,,,,,,,,,,,, ". 

~;~i :~;~: ~!i '~i 1~~ -300 'I~ ,I ' i I ! , , ' I i i i IJ i i i i ! ,.111
1

i 
11 11 li i I: 'I' '. : : i I: :1 : ;.' 

2811 -281.' 151 111 20 , . '.) " I ,ffm.1 i I III " !! 11 ,! 
" ·400+4 Il' +I-++I-+++-++-4+I-++t-' 1-__ 2==8'C.7!~_-::::28,,-7 ie-_-c'6Cf' 1 __ -=-6LI _-"143 1 '[! I il i! I 11 I if I I , ' , I, "",,'. 

1-__ 2;;,:9~31_---=-~29oc3ir--_-;,'7~71 __ ~6\--1 _~43 I i'll! I : ! I I I i I I I I I I i I I I I I ' i I ! I : 

J---:~~~:~:-....:::~~~9=t~:--c-;~:;o-: --.-:'j:f---:,~34 E .500 1 I! I I I' I I I ! i ! ' ; ': ", "! : \ I : i I!! 
1-_::..c~~;';'g:,i __ ::::'~;4::;-:i-----7'~:+----,~'+-;i--"'l: ; ~lli I ; I I i I 1,( Ill, I i •. \ 1.ll 
1-__ 3~2~' '_---=-;32~11f__-~23Of_--~2L; -,1~75..5 ·600 il ' 1 1 ! 

3323741.
1 

-3271 ~_451. 61 43~~ ~ .:ILII I, i. 11 'I' ,1
1 

. Ill!, I j 1'1111111.11.111 11 

:==~34~11 =~:~!~~)=:j2§=61 ==~;:=~ ~ r ! I ' I! II11 ! I i I1I i 11 i I i ,I 
I----=~r;:c~;-i --':~:::':!~l-:i --~=:+-i __ ::;.1_-=:1

35 ~ ·700 III 11' I ' 'I I! Till, I 1111'1111 III I!: I 1--~37::+41--.~37::+41----':;;30+-----C+9 --3:~ ~ -800 r I1 I i III I I: I I, iI I, I I ,I 11 !! 

J--~~~:;:Li -..::~~i~~i----::~~;:---~~-:-,~~; ~ .900 tl i i I i 111

11

, I' ,lli III1 I i i I, 11 
1-_..=::::'+:: _'::c::406~1 _~35~1 _--,,6+---1 ~4370 ~aQ) 1,."11,,. i'I·I, I,·. I' ! II1 I!· ., .. 1 ·1'. 1

1

1

1

' ! I! i ! I1I i 
:~~! ::~~! ~~i ~! 4~~ ~ .1000

1

;1
1 

I ill· {I I 1111'. I1 ill !111~illli 
1----.::42,::.41f-----=.::,42c::4;..-1--039~,I---",.::O!-1 -~22 , I I I' I' Ill' ' I ' 
~====j:~::~===:~:.~gt: ===j:~~:=====i:;=I, ==fl:: .1100 +H+'-t-+-;-:+I H-+' +' +++'++-I, HI++-H-++I J+l++-I -;'..l-H-j 11-!-,-1.1 '-fll 1-++'1 j-:IHI-j-I+Ji i 

:~: ::~: :: 1~1 4~: : ! , IJI I 11 11 I. "'Iilll[ i ! I I : !IW, i I1 T j I! 
455'. -4551 441 8 30 ! I! 11 . [I· ! ill, i" 

~, .1200 I I ,I 1 ' , 1 I I' I 1 "", 1 I i I, ' 
461,! -461! 4S 6 43 

4681 -4681 461 7' 35 1 i I !I 'I! I1 I : I! I I I ! I1 j I I! 111
1

' 

:~: ;;~: ;;! ;;:~ .1300 [i i I i 1111' 11 :,1 !! i ! i i I i !; 

::;i ~:;I ~~: ~i 1~! fll:! 1

1

. I1II j II,'!!, 1

1

, i j 11 ! I1 i i j I i ' 
4991 -4991 52! 41 72 I! : ' ,: i 11 i : I i I I! :!! i ,I : ! ! ! ' 

·1400 I ' ! .11 'I' i 1" '. 'I. i I I. "I I, ',', ',I I,',',. ~'. : ':1 " ' , 
',[ I[ \ i, • I I 1 i " 'I " ' I1 i, ' ,I ',', , : i

l 
!., I !!!!'!.!!!;' ,;: 

'. ! i, I.. '. ' ... I 'I, ' -1500 i i I i ; I ! ! ' , , 
• 

. , 

Commenis, Test complete to 500mm depth. 1----JO-b-N-u-m-b-er-'-:3-38-9-3-----! 
Flgure::A14 
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I 

• 

STATS Specia/ist Engineering, Materials ana 
Envircmmental Consultants 

Site: 

Langstone Techology Park, Langstone Road, Havant 

I Number oil .: 
Depth ! BI I Penetratron I C8R 

, ows I i 
(mm) I (mm) ! (mm) I Value 

, 

Reading i 
(mm) ! o 115: -115i Dj 

880' -8801 571 241 

9061 -9061 581 ')61 7 

Comments: Test complete to 906mm depth. 

IN-SITU DCP TEST 3 

Client: 

Glanville Consultants 

CBR Value 

5 10 15 20 25 30 35 40 

Depth (mm) 

-115 

45 50 

Job Number::33893 

Figure:: A 16 



STATS Specialist Engineering, Materials ana' 
En vironmental Consultants 

IN-SITU DCP TEST 4 

'Site: ICHent: Depth (mm) 

-49 Langstone Techology Park, Langstone Road, Havant IGlanville Consultants 

10 

'I i Number 01(--- i 
Reading Depth: Blows i, Penetration I' CBR 

(mm) I (mm) I (mm) i (mm) Value 
491 -49) 0, I 

CBR Value 

15 20 25 30 35 40 45 50 o 5 

o I',W'II Ji II ill III III1I i 11 
-100 "'I I ' I" I1 '" "I . I I "1 I, !. I I I, • 

i i ill 'I . 1111 i I I1 ' , , I ill! 
, ,I ,I! i I" I' I I' I, 1I11 ' !, Ii:, 

-200 "I, i , I" " ., 
, I I' I11 "I i I):! I j ,Ill 

L I I : I,' i ',' i I 
1611 -16: ~'1 4; 72 I I I1 ,11 I,!, ! I, 
1651 -160 ,2 4, 72 -300,' J 11 ' ,,11" / I' I I, ,-, 
169 ,169 131 41 7 i'l 'i I 11 : I! 
174 -174 14 51 54 ; : i i I : I I j 
180 -180 151 61 43 I I!: I 11. ,,' 
1811 -181 161 1 426 -400 I : I ' ': I ' 

I 1821 -182, 171 '1 426 I i I I 1

111; 
I 1881 -1881 18) 61 4:3 ~ ,I \ I '1'1111 i 

191 -191 191 3' 104 E -500 I, i I, ,I, ,I, ' i 
1951 -1951 20 4 72..s I '/ '\ I,' I I ( I ( i I r [ 11 ! I r ',11 
1961 -1961 21 1 426 Qj I i' 'Ill I $'11 : 1 i 
2001 -2001 22 4 72 E; I i ! i ' i ,1

' 
! I ,! 

2011 -2011 231 11 426 --l -600 'iT ' 'I I'.'" ,;, ' ,-", 
2041 -2041 24 3 104"tl I I 'I , ' I I11 I '11, I I i 
2061 -2061 251 21 175 § r ' , , , " 11, ~!~, ., ",. ~ I! III ) i I. ,I i ' ), , Ji I i 
2101 ,2101 27[ 1 426 (!l -700 I, ill \' 1 '11 I I, ill I! 1 " " ! \1, I 

1 211\ ·21"! 281 1\ 426 Cl I I \ I ',' I i ,Il' "", 1\ 

I 2121 -212! 29, 1: 426 .~ I 11 ! 11 1 j I! I : i I11 I i 
I 2131 -2131 301 11 426 1ii 800 1 ;, I , I, ! i 1 i I , ;.j-'- I ~j 
I ; I ';< - I ,I 1 111 I I 11' JJ I I" 11 ,'!T, I" ['" lW" , I 11 'I ! 1I 

l i I I ~ I11I ;1
' 

: :I~,II j'ilil i ililli 
I I i Qj -900, 1 " , H,' I , 

, I I ID I11 'I I, 11.111:l

i 
'11, I, II~IIIII 111!:!'j' 

i I, ;: ,I' : Ill' I 'Ill i i I ,11 i ' I a. i iI ill I ,1,1,1,11 I'" 
I I I Q) -1000 'j , Ill' ,1

1
' I : ,,-H , I)'" 'I ' , , " ' 

Cl 1:1 • 11 '/'1' I I! I I' I 
I 1 i i \'1 I!! V 'IJ.li I . I ,!," I "i' 11 ;1' 

I I i I I -1100 ' , ,I " " ,11 II! ! ,I,!::; 1:11 .H 
, 1 I I I ! j' , , 11" ' " I' I" I ,'; 1 , 1 I ; ; I' 1 i 11 ! ( '), 

: I1 ! I I I 'I /111: ,i, j 11 ,Ill I I! till, 11 ill, i ';', 
: : I ' ! i I, I I I! i I I I I I I ,,! i 'I ~ 

i i I' -1200, I' 1
1

:, \ .,: I' 1[' 1 i i I1' i, 1,1 I, 11 i i : , r' , 'I " " 1"1 ' , ' , , I1 ; I i ! 1
1

' ", I; I 
I 1 I ,i! .: : i I!: :; I:; I· 
1 i I ·,1 I:: I I ,I, i: 
, 'I , -1300' 1 I " I I i " I , : " , ' , '-' 

I I! 11 Ill! i 1 i, ,! I! ! i i!, i,l i I i ! I i !! 
I1 I. II " '. 'I ' 11' , ' i 'I ", , 

" ','! 'I' I' I' I !, :,', I "',' I' , i i ,i 
I ,i I, I i ':'" I I, I' 1 
,-, -1400' , :;'.., ' :~, " , " 

i 'I, "':, 'I ,! I,' ! , !, I' I 1 ' , I I,' ' , , , 
i ,I ! ! ,i 1 I I 
I I': : !; I' :, 

-1500 

8S! . -861 1: 36! 4' 

101 i-lOll 2! 161 12! 

1111, ,1111 51· 10 ', 22' 

121' -1211 4' 101 22 
1271 -127-1 -- 51- -6j 4:3 

134: -1341' 61 71 35 
140, -140-1 -- 7-1 - 6[ 4:3 

1461 -146-', -- er-- 6[ 4:3 

1551 -155-1 91 91 26 

1571 -1571 101 2/ i7.5 

" Job Number:: 33893 
Comments: Tes[ refusai at 213mm aepth due ;:0 flint fragmems. Figure: A"\-; 
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STATS Specialist Engineering, Materials ana 
Environmental Consultants 

Site: Client: 

IN-SITU DCP TEST 5 

Depth (mm) 

Langstone Techology Park, Langstone Road, Havant Glanville Consultants -55 

, I Number 011 . i 
Reading I' Depth : 81 ! PenetratIon I CBR 

, ows' I 

(mm) ! (mm) ! (mm) I (mm) . Value 

CBRValue 

40 25 30 35 45 10 15 20 o 5 551 -55) 0) i 
50 

57! 54 

435i -J.351 581 5i 54 
439i -... 391 59i 41 72 

Job Number::33893 Comments: Test complete to 532mm depth. 
Figure::A 18 
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STATS Specj,alist Engineering, Materials ana 
Environmental Consultants 

IN-SITU DCP TEST 5 Ctnd 

Site: Client: Depth (mm) 

Langstone Techology Park, Langstone Road, Havant Glanville Consultants -442 

CBR Value 

o 5 10 15 20 25 30 35 40 45 50 ' 

Comments: Job Number:~33893 

Figure::A18 
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STATS 
Site: 

specialist Engineering, Materials ana 
Environmental Consultants 

IN-SITU DC? TEST 6 

Client: 

Langstone Techology Park, Langstone Road, Havant Glanville Consultants 

Depth (mm) 

-37 

I
Number ofl . I 

Depth Blows PenetratIon I CBR 

(mm) (mm)! (mm) ! Value 

Reading I 
i 

(mm) i 

CBR Value 

20 25 30 35 40 45 5 10 15 o 37 1 -371 01 ! 50 

661, 

82: 
94j 

1021 

107[ 

115i 

125 1 

130j 

135 1 

138 

144i 

149 

151 

156 

160
1 

1631 

1701 

Si 54 

323: ~3231 581 41 72 

32/! -327' 591 4.1 72 

Job Number: ',33893 Comments: Test refusal at 331mm depth due to flint fragments. I-.~--~--~ 
Figure::A i 9 



• • 
I 

• • 
• • • • • • • • • • • • • • • • • • • 
I 

• • • • • • • • • 

STATS 
Site: 

Specialist Engineering, Materials ana 
Environmental Consultants 

Langstone Techology Park, Langstone Road, Havant 

Depth I Blows I Penetration CBR 

IN-SITU DCP TEST 

Client: 

Glanville Consultants 

CBR Value 

7 

Depth (mm) 

-59 
, 

Reading I 
(mm) 

591 -591 oj , 

Number ofl "I 
(mm) , (mm) I (mm) Value o 5 10 15 20 25 30 35 40 45 50 

-1101 11 511 3 
1451 -145i 21 351 5 

1711 -1711 31 26' 7 
193i -193 41 221 8 
221 I -2211 51, 281 6 

2711 -271 71 271 6 

2891 -2891 81 1ST 11 
3111 -311' 9 221 8 

3301 -330 10 191 10 
348 -348 11 161 12 
3631 -3631 121 171 11 
3811 -381 i 131 18i 11 
403) -403! 14) 22) 8 

4311 -4311 15i 281 6 

456! -4561 161 25i 7 

4831 -4831 171 271 6 

1--_~5~0~'I_~-5~O~'I __ ~'8}-1_-;'8~1~'~' ~ 
5251 -5251 191 241 7 E 

~-~5~5~'1---5~5~'1--2=0~1--~~~1-~7 ~ 

1--_~5:;;77181_~-5:;;77181 __ 2,.,1+-1_-=,27~1_~6 Qi 
1--_~5;9~41_~-5~9~41_~22~2+-1_~16~i_~1~2 ~ 
~_~6~1~2_~~~1~21_~2=3~1 __ ~1a~~1~1 ~ 

1-_~6~2719_~-6~27191 __ 2~4~1 __ ~17+-~1~1 ~ 
644 -644 2<::: 15 13 = 

1---~6~6~6-~-6~6~61--2~6~'--~22~~~8 ~ .... 
1--_~6~9~0!_~-6~9;01_~2~7+-1_~24~1_~7 ~ 
1--_~7~~~71_~-7~0~7i_~2~8+-_~1f~!_~1~1 ~ 

7341 -7341 29, 2f! 6 c 
1---~7~54~'I-~-7~54~1-~3~0~1--~20~'-~9 ~ 
~_~n~O~I_~-n~0~i_~3~1~; __ ~16~~1~2 W"x 

787i -7871 32! 17 11 

1--_~8~'~'I_~-8~'~'I_~3~3~1 __ ~24~_~7 ~ 
1--__ 8~4~OI,_~-~84~01,_-~34}1--~29~1-~6 Qi 
~ __ 8:-::6::'j9 1_--=86::'j91,--:-::35+! __ -=29=+1_--'16 !Xl 
1--__ 9::::0"i' !~_-::::90"i'1 __ ::::36+1 __ ~32=:-1_---"i5 .£: 

i ! I a 
i ~ 
I 1 

I I , 

i 

i ! 

! I 

, I 

Comments: Test complete ~o 9Q1 mm depth. 
Job Number: ;33893 

f--------'------f 
Figure:IA20 
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STATS Specialist Engineering, Materials ana 
En vironmental Consultants 

IN-SITU DCP TEST 8 

Site: Client: 

Langstone Techology Park, Langstone Road, Havant Glanville Consultants 

Depth (mm) 

·69 

Reading i 
(mm) ! 

S9! 

106i 

119i 
1331 
149! 

1591 

173i 

1961 
2061 
2201 

234i 

249 1 

i Number ofl 'I Depth i 81 Penetration C8R 
i ows 11 I 

(mm) I (mm), (mm) ,Value 
-69! 01 I 

-991 2' 13/ 16 

-1131 3 141 15 

-1291 4 16! 12 
-1391 si 101 22 

-1531 71 71 35 
-1591 al 61 43 

-1691 9, 101 22 
-1761 101 71 35 
-186] 111 101 22 
-2001 121 141 15 
-2141 131 141 15 
-229', 141 15' 13 

2591 -239i i5! 10 22 

2731 -2531 161 14 15 
2941 -2741 171 21 9 

~ __ ~3~05~i ___ -~2a~5~i __ ~la+-I __ ~1'+-~~3 ~ 
~ __ ~3~19~1 __ ~-29~9~' __ ~19~1 ____ ~14~1 __ ~1~5 E 
1--__ ~3~36~1 ___ ~~1~6~1 __ ~20+1 ____ ~17~i __ ~1~' JS 
~ __ ~3~59~I, ___ -~33;9~1 __ ~21~1 ____ ~23+-1~8 ~ 
~ __ ~3~ao+-I __ -~36~~~ __ ~22+I' ____ ~2IT+-__ ~9 ~ 
1--__ ~4~04+1 ___ -~38~4~1--~23+_1--~2.+1---7~ ~ 
~ __ ~~~4~1 ___ -=40~4~1 __ ~?4~1 ____ ~~+-1 __ 39 ~ 

444, -424i 251 20T 9 c 
~--~4~62+1----=~~2~1--~26+-!--~'8+1--~1~1 e 
~ __ ~4~a3+1 ___ -=~~3~I, __ ~27~! ____ ~21+1 __ ~g ~ 

1-__ ~5~03+1 ___ -=~~1 __ ~28+i ____ ~20+-1~9 ~ 
5191 -4991 291 151 12!: I--__ ~l_ __ ~~--=+----~--~ ; 
5391 -5191 301 201 9 (J) 

1----;5~57+1 ---'-~53::'71'-----;;:31+-' ----~,8+i ---:-C-l11 ')( 

1---~5~~+'---'-~55~61~--~32+1----~19+-1--~'C W 
1----~5=99+,----~57~9~1--~33+1----~23+1--~8~ ~ 

~ __ ~5~14~! __ ~-59~4~1 __ ~34~' ____ ~15~i __ ~'3 ~ 
~ __ ~6~31+1 __ -2-61~1LI __ -;35+i ____ ~17~i __ ~1~1 m 

6531 -6331 361 221 8.r:: 
1----~6=~~1--~.65~5~1 --~37~i----~22~i--~8 1i 
~ __ ~7:;oo}I--~-680C'O+-i __ -;38}1----~25}1--~7 ~ 

7241 -704i 39 I 241 7 

7461 P61 401 22[ 8 
7701 -7501 41 i 241 7 
790\ -7701 42\ 20\ 9 

8151 -79ST 43[ 25: 7 
6551 -8351 .141 401 4 

8571 -837! 451 21 1/5 

8611 -8411 46! 41 72 
8soi -8601 471 19j 10 
890! -8701 48j 101 22 

9001 -8801 491 101 22 

9051 -8851 50i 51 54 
9161 -8961 511 III 20 
9361 -9161 52! 201 9 

i I i 

Comments: 
Test complete to 936mm depth. 

CBR Value 

o 5 10 15 20 25 30 35 40 45 50 

o ~I I i IIIIIII !!!TIi'llli I I I ill! 
-100 II ll~jl, I1 il Ill! I l,l 

ll, I il~~! 11 I III i I, 11" 1,1, j' I ri:" 
i i '! i I III1IIII I!: ::',:,' i: i \ I I i'; 

Job Number:, 33893 

F!gure::i\21 
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STATS 
Trial Pit Soakaway Test 

Location Langstone l'edlnoioQY Park. Havant Test No I I pg, Test 1 

~t Havant International Limited Length of Trial Pit (m) 

.~ 
2.6 

Job Number 33893/01 Width ofTrial Pit (m) 0.7 
Date 19-8eo-03 Water level at start {mbClIl 0.3 

tope-rator Neil VVhittlev Decth to Base of Trial Pit (m) 3.1 

Time (Secs) I 
Water level 

(mbgl) 
Trial Pit Soakaway Test Results 

15 0.300 
30 0.310 
45 0.320 0.0 
60 0.330 , 

:! 
: . 

75 0.335 0.1 -, 
, 

, I 
90 0.345 

0.2 
, 

105 0.350 i . 
' ' , 

, , , , 
I , i , , 

120 0.360 0.3 
\ ' I,.', , 135 0.365 

150 0.370 OA 
\' ; i' i'" 165 0.375 0.5 

. , , 

0.380 , ' , ." " 
1BO I ' I; ',I ' I' i 
195 0.385 0.6 

' , , 

210 0.390 
0.7 

i, :", I I :,', I i 

225 0.395 : ' '\: , ,'" , 
240 OAOO 0.8 

' I !! i , ! 

'~ I ' "'I 255 0.400 : .:: i I i! i I I i: I 

270 0.405 0.9 
" i, \,- I, ' i, • 1 I I, ' ' I 285 0.410 1.0 

300 0.415 I i~ : I j ", 
360 0.425 1.1 
4?0 0.440 I " ~! ';'. 

1.2 
( • '\ : 1 

480 0.455 i I~!' I I 

540 0.470 E 1.3 
! : ri, ; I I I . i, 

600 I 0.480 ,', ',' :' iNI i ,--
660 0.500 ~ 14 

, "I ,i~ , 720 0.520 
.c . 

780 0.530 g- 1.5 
:1, !i!!; '. il; I'~!i 

840 0.550 o 1.6 
900 0.555 ,i , I" ,1, ~ 

1200 0.620 1.7 
I i I I : 

1500 0.670 1.8 
: • 1 I " • 

1800 0.725 
: " " "", 

2400 0.825 1, .9 
3000 0.895 , i ' I ' , , 

3600 I 0.995 2.0 
: I:: I, 

4500 I 1.080 2.1 
5400 1.155 :, I: I 

6300 1.235 22 
7200 1.315 ' , ,!. ' 

2.3 ' I • 

9000 1.450 ':', ' ' 

10800 1.550 2.4 
12600 I 1.670 . , ;: : " 

I, 2.5 
• • 

2.6 
, 

2.7 
, , 

2.8 

I 2.9 
, 

3.0 

3.1 

0 1500 3000 4500 6000 7500 9000 10500 12000 
, , 
, 

I Time (seconds) 
, 

, 
!Resuits 
Vp 1m3) I 2.49 I 
ap Gravel (m2) 7.·n 
'tp (s~ 12600.00 Value to be dererminec from graph 

ilnriltration Rate {nt/sl 2.56E-05 
-4.22 



/!)IAI:i Trial Pit Soakaway Test 

:::Iien 
Jobl 
'ate 

Time (Secs) 

15 
30 
45 
60 
75 
90 
105 
120 
135 
150 
165 
180 
195 

25 

is 

35 

IHav~ 

] 19-vf::!U­

Neill.Nhittlev 

Water level 
(mbgl) 

330 
.34( 
.345 
.360 
.365 

0.375 
35 

lO 
J.400 
J.405 
1.410 
).41 
l.420 
],425 
).4: 
l.4. 
l.4 
).441 
144: 
J.4~ 

4LU UAOO--

0.470 
E=;j~ 0.-480 

600 0.490 
,., 495 

84' 
900 
1200 
~oa 

IR. 

1800 
2400 
3000 
"'300 

iOG 
100 

90 
108 

Ivo (m3) - ._---

lap G(avel im2~ 
Ito (s) 

I Rate (m/s\ 

iOG 
).515 
.520 

J.5: 
1.56 
0.590 
0.1 

lO 
780 

.845 
325 
15 

.045 
13 

19ir 

{ Park. Havant 

J Umited_ 
iTeStNO 
Length of TriaJ Pit (m) 
Width of Trial Pit (m: 

TP~O. iest1 

--,L 
0.75 

0.0 , 

Water level at start (mbqll 
Deothto Base of Trial Pit (m) 

Trial Pit Soakaway Test Results 

I I' • 

0.33 
2.7 

0.1 . , 
I: I, " i 

0.2 .' . . " ' , 
0.3 ," ' ! " ,. . 

l ' 
0.4 ~ , . :' 
O~ , , ' . 
,~!, '. 

i 
1.b t-;~-----,~--'--'-L'-'--~ , I 

1.7 ' 

1.8 . , , 

1 9 " ' 

. • '.' • i . " 
2.0 : . I : ~ 

" "I :~ t-' ~~.-:--:------:-----~~ 
2.3~---:--~~~-----------~ 
2.4 ' 

2.5 rl ~-----:---------'--~ 
2.61-----'----~-------~ 

2.7~-~----~--~----~--~----~--~----~--

o 1500 3000 4500 6000 7500 9000 10500 12000 

Time (seconds) 

1.88 

-+-_8.75_ 
Value to be de!ermlned from graph 

, .99E-OS 

I ,.0,2.3 
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STATS 0278 

STATS Laboratories 
Tel: +44 (0) 1727 833261 
Fax: +4,4 (0) 1727835682 
Email: info@stats.co.uk 
'Nebsrte: www stats,co.uk 

Pon:erswQod House 
Porters Wood 
St Albans 
Herts AL36PQ 
Uniied Kingdom 

CERTIFICATE OF TEST 
MOISTURE CONTENT AND PLASTICITY INDEX OF SOIL 

Your Ref: 
Certificate: 
Sheet 1 of 1 
Site: 
Client: 

METHOD 

NAW133893 
82995/13398 

~ngstone Technology Park 
Glanville Consultants Limited 
Corinthian Court 
80 Milton Park 
Abingdon 
Oxon 
OX144RY 

Sampled by ST A TS Lld 
Date of:-
Receipt: 
Test: 
Tested by: 

24/9/03 
25-26/9/03 
DBG/MGC 

Moisture content was determined in accordance with BS 1377: Part 2:1990 Clause 3.2. 
Plasticity Index was determined in accordance with SS 1377:Part 2:1990 Clause 4.2,4.4,5.2,5.3 & 5.4. 

RESULTS 

Batch BHITP 
I 

Depth (m) 
No. No. 

2059 TP4 1.20 
, 

TP6 1.30 
TP9 0.80 
TP9 1.80 

TP10 0.70 

REMARKS 

N-Natural State 
No soil description required 

ForSTATS 

~.'(), " 
LckL~ /' . 

\ JOfathan Bailey 
\senior Geotechnical Engineer 

Moisture I 
Content % , 

, 
12 
13 
13 
48 
21 

Plasticity Index 
LL (%) I PL(%) I 

46 
71 
46 

26 
34 
23 

PI 

20 
37 
23 

WS - Wet Sieve Preparation 

% Retained 
425Micron 

ON 
ON 
ON 

Date of issue: 16 October. 2003 
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STATS 
STATS Laboratories 
Tel: +44 (0) -172783326 I 
Fax: ~4.e. (0) 1727835682 
EmaiJ: Info@stats,co.uk 
Website: www.stats.cQ.uk 

Porterswood House 
Porters Wood 
St Albans 
Herts AL3 6PQ 
United Kingdom 

CERTIFICATEOF TEST 
PARTICLE SIZE DISTRIBUTION OF SOIL 

Your Ref:­
Certificate No :­
Sheet 1 of 4 
Site :-
Client :-

METHOD 

NAW/33893 
82995/13399 

Langstone Technology Park 
GlanviJie Consultants Limited 
Corinthian Court 
80 Milton Park 
Abingdon 
Oxon 
OX144RY 

Sampled by STATS Ltd 
Date of 
Receipt :­
Test :­
Tested by :­
Batch No:-

24/9/03 
1110/03 
MGC/MWC 
2059 

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

RESULTS 

The particle size distribution curves are presented on sheets 2-4. 

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 

121 n 

)r·~6,t~ 

J<inathan Bailey 
Senior Geotechnical Engineer Date of issue: 16 October, 2003 
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,.. . 

---------------------~~~~~---------=~~------~ Your Rei: NAW/33893 TP no: 10 

PARTICLE SIZE DISTRIBUTION Client: Glanville Consultants Lld Batch no: 2059 

Site: Langstone Park Depth - m: 2.5 

Certificate no: 82995/13399 Sheet 3 of 4 
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Particle size - rnm 

L-~~N~ 1 M~~IIJM LUI\RS~ j ~E~~~E[)IUM--I COP.fls;:-[~~I~ ___ l-;,;~1 )11 J,,:~~Jc:~~~c,c_ 
SILT SAND GRAVEl 

-- --- --- - -~ - --- - _._-- --- ------

CLAY 

Your ReI: NAW/33893 TP no; 11 
PARTICLE SIZE DISTRIBUTION Client Glanville Consultants Lld 

Site. Langston8 Park 

Batch no. 2059 

Depth .. m. 2.2 

Sheet 4 of 4 Certificate no. 82995}13399 
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STATS 
STATS Laboratories 
Te[: +44 (0; 172783326 I 
Fax: +44 (0) 1727835682 
Emai!: rnfo@stats.ca.uk 
Website' www.stats.co.uk 

Water-Soluble Sulfate Content and pH of Soil 
BS 1377: Part 3: 1990 

33893 Langstone Technical Park 

Client Details 
Glanville Consultants limited 
Corinthian Court 
80 Milton Park 
Ab'lngdon 
Oxon OX14 4RY 
Contact Name 1 Jay Chandarana 
Order Reference I NAW/33893 1 Order Date I 2419/03 

Sample Details 
Sample Type I Soils 
Sampled By ! STATS Ltd. I Sampling Date I 19/9/03 
STATS Batch No 12059 J No of Samples 13 

ParterswQod HouSe 
Porters Wood 
Si Albans 
Herts AL36PQ 
United Kingdom 

Receipt Date 1 24/9/03 I Test Date/Period I 30/9-3/10103 

Methods 
Test 1 . pH was determined in accordance with 

BS 1377 Part 3:1990:Clause 9. 
2. Water soluble sulfate content of soil was determined in accordance 

with BS 1377:Part 3:1990:Clause 5.5. The test results are reported 
to the nearest 0.1 gll with the calculated value shown in parentheses. 

Deviations Test 2: The samples were initially dned at 45°C followed by 75-8GoC. 
Clause 5.3.3.6 - a 25 ml aliquot of filtered extract was used for sample 
2059ITP4 and a 50 ml aliquot of filtered extract was used for samples 
2059/TP6 and 2059ITP1 O. 

Results 
Sample Depth [m] 

I 
% mass passing I Sulfate as S03 

I 
pH 

Reference 2 mm f o III 
2059ITP4 1.2 ! 28 1 0.1 (006) I 7.2 
2059ITP6 1.3 ! 97 ! <0.1 (0.01) I 7.6 

2059ITP10 0.7 I 100 I <0.1 (0.01) i 7.6 

Certification 
Certificate prepared by Certificate revieweji'by 

/" 
I r--. " I . \. {/ 

?~ \ '..... ~ / 
" Y 

Philippe Mueller 
Construction Materials Scientist 

,Cergus A .2bllfe-
Director 

Testinq bY. \ BJS/DGG/PM Certificate Issue Date I 7/10/03 

T,'7e results given in this c:errificCi[e re/are only fO !nose samples submlfleo and specimens [esrea and to any matenais 
properly reoresenred by those samo/es and specimens, Any opinions and interprerations exoresseri herein are ourside tiJe 
scope of our UKAS accreditation 

~na 0; COi.'lJ7icare 

Certificate 82995/:3411 issued by S7A'S. St Albans Sheet 1 of i 

HAV_MonksC
Rectangle

HAV_MonksC
Rectangle
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• CHEMICAL LABORATORY TEST RECORDS • • • • • • • I· • • • • 
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• STATS 
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• • I ~ rMllllr"V • 
I Y1 Validated 

• • • • . . . . ---. ........ . ALcontrol Lieochem Analytical Services 
Table Of Results 

• • • • • • • • 

Job Number: 03/12470/02/01 Sample Type: SOIL 
Client: Slats Limited Location: 

Date of Receipt: 26/09/03 Client Contact: 
(of first sample) Client Ref No.: 

UKAS Accredited ./ ./ ./ ./ ./ ./ ./ ./ ./ 

Units _'n\l!kj! . _!,~k.2. _C"glkQ _iTl2i~ __ iTllli'kQ ._ ... '1'g/i<2 .. _.ITlQ/klL . mg/kQ mg/kg -'~lli'~JL Iletectioo-Metiiod .. 
_ •.. - ~.-.. ~ 

ICP ICP ICP ICP Iep ICP ICP ICP ICP ICP 
Method DeteetioniirtiiF 

-,--.~------. -_ .. -._. .. ------- ... - --------- .. _---_.------ --.. ---... ---- .,-,._---._. -------,'--. -_._ .•. _- .---.-.--
<I <1 <1 <1 <1 <1 <1 <1 <50 <1 

ID c) 0 UJ UJ Cl !iI JU JU 
3 3 ~ 0 0 0 (J) en -n "tl '" » ~ :r 0 c ~ Z m 
in iD ~ irl c. 3 0 0' r iD iJ ~ 3 " m :r m (;' 3 ,.. .. ~ ~ z ii: ~ " c· ~ 

~ 2' c· m !!'. c. ~ 0 c: CD 3 0' '" 3 ~ 3 m 
3 :l 0 3 CT er !:t. C '< 
CD ~ e- n ., 

~ "tI 

1 TP 2 0.00-0.10 6 1 <1 30 30 17 89 <1 
, 851 133 , 
I 2 TP5 0.00·Q.10 <1 2 1 25 1~ .11 55 <) 1Q46 102 . 

J TP 6 0.40 10 <1 3 48 22 38 33 ~l 746 104 
4 TP 7 Q·f~ n 2 1 35 63 2J 281 <1 I 1128 .. 267 ... 

5 TP B 0.00-0.10 5 : 2 <1 ?5 22 16 57 <1 I 1251 . 92 
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General 

The techniques ST A TS uses to 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: 1999. The descriptions of 
soils and rocks used in the report are generally in accordance with Section Eight of BS5930: 1999. 

The techniques ST A TS 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 samples taken and 
comments on the groundwater conditions are given in the exploratory hole records in APpendix B. 

The borehole records show at what depths disturbed and undisturbed samples (U1 OO's) samples 
were taken. Taking undisturbed samples involves driving an open-tube sampler (with a nominal 
diameter of 100mm) into 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 blow counts are high; in this situation, U100 sampling is replaced by 
Standard Penetration Testing which is described below. 

The borehole records show the 'N' values of any penetration resistance tests undertaken. These are 
the results of Standard Penetration Tests (SPT's) which are carried out in accordance with BS1377: 
Part 9: 1990, Clause 3.3, and similar penetration tests using a solid 60' cone point, SPT(C). These 
tests are carried out in strata to assess the density/consistency of the materials. 

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

Details of groundwater strikes, seepage and any water level readings made during exploration are 
given in the exploratory hole records. Groundwater encountered in borehOles during the course of 
boring was allowed to approach an equilibrium level for a 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 boreholes are rarely left standing at the relevant depth for a sufficient 
time for the water level to reach true equilibrium; that a permeable stratum may have been sealed off 
by the borehole casing; and that water may have been added to the borehole to facilitate progress. It 
should also be noted that groundwater levels ~uctuate 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 
monitoring wells comprising 50mm ID caSing and screen are given in the borehole records. 
Recorded water level readings obtained using an electronic dipmeter are included in the records 
where appiicable. 

Other Field Tests 

In situ Dynamic Probing tests are carned out with equipment conforming to the SRS 15 apparatus 
given In the German Standard 01 N4094 and ;n all major aspects With the DPH apparatus given in 
8S1377 Part 91990. The results of the cests are oresented as the blOW count for every 100mm of 
peneIfation (N ,0o) against depth. 
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In situ Dynamic Cone Penetrometer tests are carried out to assess the in situ California Bearing Ratio 
(CBR) strength of the soils pertaining at the time of investigation. The tests were carried out in 
accordance with the method described by Kleyn et ai, 1982. Proc. 2nd Euro Symp. Penetration 
Testing. pp 277-282, using a 60° test cone. The results 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 
SS 1377: 1990. Details of the specific test methods are generally given on the test certificates. 

Reports issued by STATS do not necessarily report the full comprehensive laboratory results required 
by BS1377: 1990 and the NAMAS Accreditation Standard, M10. However, they do report all the 
results necessary for design purposes, to the generally accepted industry format. The full laboratory 
results complying with BS1377: 1990 and the NAMAS Accreditation Standard, M10, are kept, and can 
be supplied upon request. 
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Executive Summary 

WSP Environmental Ltd was instructed by Jones Lang LaSalle to undertake a Phase I 
Environmental Assessment of Langstone Technology Park, Havant, Hampshire, PO9 
1SA, UK. The report highlights environmental considerations, predominantly with respect 
to ground conditions, and is required as part of the proposed purchase of the freehold 
interest in the site.  Please refer to Appendix F for WSP’s Methodology and Limitations. 

 
WSP Environmental Ltd 

 

Please Note: This summary forms part of WSP Environmental Ltd Phase I 
Environmental Assessment (ref.: 12022767). Under no circumstances is it to be used as 
an independent document. 

Key Findings The subject site comprises seven Buildings (No. 1000 to 7000) of differing sizes, 
arranged over varying floor heights to a maximum of four floors The Buildings are 
located in the north of the site and a large car park is located to the south.  Further car 
parking is located along the northern boundary and the north eastern section of the 
site.  

Potentially contaminative activities on site are limited to the storage of diesel fuel in  
2000 and 1000 litre above ground storage tank (AST), and the storage of waste 
materials.  However, no significant environmental issues have been identified 
associated with the current use of the site.   

The site has historically been used as a electronic component manufacturing site, 
which represents a potential source of contamination.  The Local Authority is aware of 
this previous land use and has commented that the site will be subject to further 
investigation should the site be redeveloped.  A ground investigation report dated 2004 
identified slightly elevated concentrations of ground gas within the made ground, but 
groundwater has reportedly not been impacted. 

The site setting is of moderate environmental sensitivity due to an unprotected 
underlying Minor Aquifer and the proximity of residential properties.   

  

Environmental Liability The site was historically used as an electronics components manufacturing site.  A 
number of intrusive investigations have been provided for review and these indicate 
that no significant contamination issues have been identified for the continued 
commercial use of the site.  However, the presence of residual contamination present 
on the site, which may require some form of remediation in the event of redevelopment 
cannot be discounted. 

Therefore, based on the information contained in this report and with due regard to the 
continuation of the current site use, it is the opinion of WSPE that the site represents a 
low/medium environmental risk. 

  

Recommendations A previous limited site investigation indicated the presence of ground gas at the site, 
therefore the presence of ground gas cannot be discounted and as such ground gas 
testing investigation should be undertaken. In addition further contamination 
assessment works may be required on redevelopment.  No significant CAPEX issues 
have been identified, however a number of environmental management 
recommendations have been made within the body of the report. 
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1 Site Information 
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Site Address Langstone Technology Park, Havant, South Hampshire, 
PO9 1SA, UK 

National Grid Reference SU 712 058 

Size 15 hectares. 

Tenure Freehold 

Site Location The site is located approximately 0.2 kilometers to the 
south of Havant town centre.  Adjacent to the west is an 
industrial estate and beyond is Budds Farm sewage 
works.  Residential properties are located from 20 metres 
(m) east and the residential area of Langstone is located 
from 300m south.  Bounding the site to the north is the 
A27 road. A site location plan is included as Appendix A 

Current Site Use The subject site is a technology park and as such supports 
a number of different tenants, which undertake a range of 
activities.  The majority of tenants undertake office based 
activities, although there are a few that undertake light 
industrial activities such as electrical component 
assembly, testing and repair and pesticide applications 
testing. 

 

$5&  ����"��.66��  �6���

A walk over survey of the site was carried out on 6th  December 2005, including an 
inspection of the exterior and interior of the site and buildings.  The site inspection was 
guided and areas were assessed on a representative but not exhaustive sampling 
selection.  Access was completely restricted within certain areas for security reasons.  
The following key observations were made during the site reconnaissance: 

 

Site Description 

The subject site comprises seven Buildings (No. 1000 to 7000) of differing sizes, 
arranged over varying floor heights to a maximum of four floors.  Building 1000, and 
4000 – 7000 are interconnected, whereas Buildings 2000 and 3000 are detached and 
used to house plant equipment.  The Buildings are located in the north of the site and a 
large car park is located to the south.  Further car parking is located along the northern 
boundary and the north eastern section of the site.  See appendix A, site boundary plan 
for an overview of Buildings. 

 

Specific on-site activities 

Building 
Number 

Company Name Activities 

1000 Aker Kvaerner 
Business Partner 
Ltd 

Office based activities associated with technical 
design of oil refineries.  
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1000 Batelle UK Limited Office based technical design and bench scale 
pesticide delivery formulation utilising 1 to 2 kilos 
of active pesticides within onsite laboratory. 

1000 Cimtek UK Ltd Office based activities associated with technical 
design of printed circuit boards. 

1000 Xyratex 
Technology Ltd 

Office based and a digital storage assembly line 
as well as a stress and component failure 
laboratory. 

4000 Glasshouse 
Technologies (UK) 
Ltd 

Office Based activities associated with the 
management of a computer component 
company. 

4000 Havant Council of 
Community 
Services 

Office based activities associated with the 
operation of Meals on Wheels and Dial-a-Ride 
community services. 

5000 & 6000 Teleplan Office based and component repair centre under 
licence from Microsoft and Dell for the repair and 
servicing of electronic equipment. 

6000 ARM Ltd Office based activities associated with a 
recruitment company. 

6000 FAST Training 
services Ltd 

Office based training and recruitment for the 
Ministry of Defence. 

6000 General lift Office based activities associated with the 
operations of a lift maintenance company. 

6000  Havant 
International Ltd 

Office based, Havant International Ltd also 
service the site complex.  

6000 Hitachi Global 
Storage 
Technologies 

Office based and product stress testing 
laboratory 

6000 Ordinance Survey Office based operations; however the site is used 
as a data back up for offsite operations. 

6000 & 1000 AT&T Office based activities associated with a 24 hour 
customer support help desk and network 
infrastructure. 

6000 & 1000 Jobsite UK 
(worldwide) Ltd 

Office based activities associated with a 
recruitment company 

7000, 6000 & 
1000 

Lockhead Martin 
UK Ltd 

Office based and technical design for the Ministry 
of Defence. 

 

� The site is serviced by mains fed gas, electricity and water. 

� Gas fired boilers are located within Building 3000; the chillers associated with the air-
conditioning system are also located within Building 2000 and a part disused water 
treatment facility is located within an unlabelled Building west of Building 2000. 

� The site is serviced by five lifts, two hydraulic lifts are located in Building 6000 and 
one hydraulic lift is located within Building 7000.  Two electrical lifts are located within 
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Building 5000.  The hydraulic reservoirs were noted to be bunded and no significant 
staining was noted on the good quality hardstanding. 

� Buildings 41 and 42 are identified within the south western portion of the site, 
separate from the main complex, currently not in operation and utilised for furniture 
storage.  

� The site supports four cooling towers associated with plant chiller equipment.  The 
cooling towers are registered with the Local Authority and are maintained by an 
automatic dosing regime 

 

External Areas 

� A large car park is located to the south and further car parking along the northern 
boundary and the north eastern portion of the site.  No significant staining was noted 
in these areas.  

� Service and delivery yards are located to the western boundary of Buildings 5000 
and 1000. 

� Grassed areas are located across the site, in particular to the eastern boundary; all 
were noted to be well maintained.  

 

Bulk Hazardous Materials Storage 

� The site representative stated that there are no below ground storage tanks and no 
evidence of such tanks was noted during the site reconnaissance.  

� An above ground diesel tank was observed to be in use within the essential services 
back up generator house located between Building 3000 and 4000.  The tank 
capacity was approximately 2000 litres and was noted to be contained within a brick 
bund in good repair.  The onsite representative reported that a previous assessment 
had confirmed the bund as being greater that 110% of the tanks capacity.  The fill 
point for the tank was observed to the exterior of the Building, no staining was 
observed upon the good quality hardstanding within the room or around the fill point.  
See Plate 2 within Appendix B 

� A further above ground diesel storage tank associated with the sites sprinkler system 
was observed to be in use to the west of Building 5000, the tank capacity was 
approximately 1000 litres and was noted to be raised over a bund in good repair.  
The fill point for the tank was located within the bund.  

� A number of full and part used 250 litre diesel drums were observed on site, 
however, all were contained within mobile bunds See Plate 3 within Appendix B 

� A bunded area was identified between Building 42 and 41, historically used for the 
storage of two large diesel fuel tanks.  Inspection of this area identified that the tanks 
had been removed and no significant staining was identified on the good quality 
concrete hardstanding within the bund.  The onsite representative stated that the 
tanks had been connected to the power house (Building 3000) by underground 
pipework.  This pipework has reportedly been decommissioned but the onsite 
representative could not provide any evidence of this.    

� It was reported by the onsite representative that two 50,000 litre solvent tanks used 
for degreasing processes were formerly located to the west of Building 1000.  The 
reported location was inspected and found to be covered with good quality 
hardstanding and bunded by a gully system and sump drain.  No significant staining 
was noted. 
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Other Hazardous Materials 

� Hazardous chemicals associated with Batelle UK Limited were observed stored to 
the exterior of the Building 1000 within a secure flammable storage cabinet and liquid 
materials were stored within Batelle UK Limited laboratory in appropriate secondary 
containment.   

� The part disused Building 2000 previously supported a de-ionising plant for water 
treatment.  Storage tanks for water treatment had been removed, however, small 
quantities of acids and alkalis associated with the now obsolete treatment process 
were stored within areas bunded by gullies and sump drains.  No significant 
quantities of chemicals were identified during the site inspection.  A small hazardous 
chemicals cupboard was identified and this contained small quantities of oils, paints 
and other chemicals 

 

Polychlorinated Biphenyls (PCBs) 

� The onsite representative reported that the site supported approximately 12 to 15 
electrical substations and approximately 20 to 24 electrical transformers.  

� The onsite representative reported that all electrical substations and transformers 
had been tested for PCB’s by the previous site owner (IBM).  A result of this was that 
all PCB containing electrical transformers and substations had been decontaminated 
where possible, electrical equipment that was not suitable for decontamination was 
replaced with non PCB containing alternatives. 

 

Ozone Depleting Substances (ODS) 

� The site is serviced by an integrated air conditioning system utilising three chillers, all 
are charged with the refrigerant gas R134a which is a non-ozone depleting 
substance. 

� A number of split air conditioning units service individual tenants within the Building, 
The onsite representative reported that he was aware that a small number were 
charged with the refrigerant R22, which is an ozone depleting substance.   

� All of the split air-conditioning units are reportedly the responsibility of the tenants. 
Depleting Substances (ODSs) in air conditioning units should be replaced by 2015 in 
line with the Environmental Protection (Controls on Ozone-Depleting Substances) 
Regulations 2002.   

 

Wastes Management 

-Non Hazardous 

� Waste produced on site comprises cardboard, packaging, office waste and general 
wastes.  Waste steams are directed to recycling centres and to landfills operated by 
licensed waste contractors.   

� Waste diesel drums are stored within mobile drums and within a secure collection 
compound.  No staining was noticed on the good quality hardstanding surrounding 
these drums.  See Plate 2 within Appendix B. 

-Hazardous 

� The site has been registered by Havent International Limited as a producer of 
hazardous waste with the Environment Agency. 
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� Batelle UK Limited separate all liquid waste generated onsite within their laboratory.  
All chemical waste is treated as hazardous and disposed of via a specialist 
hazardous waste company. 

� Hazardous waste in the form of circuit boards, IT equipment, batteries, aerosol cans, 
printer cartridges, fire extinguishers and fluorescent tubes and glass are reportedly 
collected separately and recycled by licensed waste contractors.  

 

Drainage Issues 

A drainage plan was made available for inspection to WSPE during the site visit. 

-Surface Water 

� Drainage maps for the site indicated that car parks to the north and northeast were 
serviced by an oil/water interceptor that discharged to the ‘Langstone Mill Stream’ 
River Lavant. 

Drainage maps for the site indicate that the car park to the south is not serviced by an 
oil/water interceptor and drain into a partially culvurted ditch offsite.   

-Foul Water 

� Foul water on site is limited to sewage and domestic waste water, this is handled by 
Southern Water via a foul sewer from the site that passes to the industrial estate 
adjacent to the west.  The site representative did not report any issues associated 
with on site foul water, and none were observed. 

-Trade Effluent 

� A trade effluent discharge licence has been identified for the siteand related to the 
discharge of cooling water.   

 

Asbestos Containing Materials (ACMs) 

� Asbestos issues are not commented upon within the context of this report. 
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The site is located to the south of Havant, in a predominantly industrial and residential 
area.  Residential properties are located from 20m to the east of the site, and the 
‘Langstone Mill Stream’ River Lavant runs through the site and along the eastern 
boundary.  Adjacent to the west of the site is a industrial estate supporting marine based 
industry and plastics manufacturing.   
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2 Historical Land Use 
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Map Information 

A study of historical Ordnance Survey maps has been undertaken to identify any 
potentially contaminative former land uses.  Historical maps indicate that the site 
primarily comprised open land prior to 1909, with a small aqueduct and sluice.  By 1909 
a small sewage works and associated engine house are identified within the north 
eastern corner of the site, the sewage works expanded over the site and by 1969 is 
identified as disused.  Prior to 1974 the site has been redeveloped to incorporate works, 
including tanks along the south western boundary; the current site layout is present in 
mapping from 2000. 

A selection of historical map extracts is included as Appendix D. 

 

Planning 

Havant Borough Council provided the following planning information concerning the 
subject site. 

� September 1967 – Erection of Buildings for electronic component assembly 
conditionally approved. 

� September 1969 – Permission granted for the erection of a power house and 
assembly Building. 

� May 1974 – Permission granted for the erection of a storage building for chemicals. 

� April 1978 – Permission granted for a three storey office building, car park and 
diversion of the site road system. 

� February 1989 – Permission granted for the relocation of a safety store for storage 
drums of freon on a chemical containment concrete slab.  

 

Anecdotal Information 

The site was originally occupied by  International Business Machines (IBM) for the 
manufacturing of computer display monitors. 

The onsite representative stated that Building 1000 was historically used for wet 
manufacturing processes.  This included activities such as etching and substrate 
processes.  This area has been completely refurbished and no evidence of historic 
activities remains. 

The onsite representative stated that remediation in the form of decontamination of acid, 
arsenic and copper penetrated concrete was undertaken in 1998/1999 in Building 1000.  
This involved the removal of concrete until it was proven that the remaining concrete 
was no longer contaminated.  Please see section 4.1 

Effluents generated from Building 1000 were transferred to Building 41(southwest 
corner) for treatment.  After treatment processes were undertaken, the effluent was 
discharged from the site via foul sewer.  This discharge was reportedly regulated by a 
trade effluent discharge consent.  The effluent treatment facilities are no longer 
operational and have been partially decommissioned; the Building is now used for 
furniture storage. 

It was also reported that Building 41 was historically used as a de-ionising water 
treatment plant.   
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Building 42 was reportedly formerly used for the storage of petroleum mixtures.  
Complete access to this Building was not possible due to degradation of the Building 
structure.  Those areas accessed did not identify any significant chemical storage. 

It is understood that Batelle UK Limited and Havent International Limited have a current 
outstanding intrusive investigation report for the northwest area of the site.  Intrusive 
boreholes have been placed west of Building 1000 to assess ground water and other 
ground environmental factors.  The results of this report will further characterise the the 
ground conditions beneath the site. 
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A study of historical Ordnance Survey maps has been undertaken to identify any 
potentially contaminative former land uses.  A selection of relevant historical map 
extracts is included as Appendix D The following represents a summary of the available 
map information: 

 

Surrounding Features Dates Distance (m) Direction 

Havant Bypass (A27) road Pre 1969 – Present  Adjacent North  

Industrial and electronics 
factories 

Pre 1969 – Present  100m North 

Havant Mill 

Then disused mill 

Pre 1867 – Pre 1953 
Pre 1953 – Present  

70m  Northeast  

Pumping station and tank Pre 1969 – Present From 20m East 

Sewage works Pre 1963 – Present From 280m West  

Boat building works, marine 
works and plastics factories 

Pre 1973 – Present  Adjacent West 
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3 Regulatory Information & Consultations 
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The following environmental data has been obtained from a summary of information 
databases. 
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Local Authority Building Control 

 0-
250m 

250-
500m 

Details 

Registered landfills  1 A landfill is located 450m to the northwest of 
the site.  Recorded as accepting inert waste 
from pipework excavation. 

Closed landfill facilities  1 0 A landfill is recorded 200m to the southwest 
of the site, registered as closing in 1965, 
having accepted household, acid and 
commercial waste. 

Registered transfer stations/ 
treatment facilities 

0 5 The closest registered waste transfer site is 
operated by A & J Bull (Solent) Ltd 290m 
west, the site is authorised to accept 
construction and demolition waste including 
soil. 

Closed transfer stations/ 
treatment facilities 

0 0 Not Applicable N/A 

Authorised industrial 
processes (IPC/IPPC) 

0 1 The IPPC registration is for Portsmouth 
Water Ltd 480m northwest of the site and 
relates to landfilling. 

Fuel Stations Entries 1 1 The closest fuel station entry is to Tesco 
Havant located 160m northeast of the site. 

Licensed radioactive 
substances 

2 0 Both registrations for radioactive substances 
are held by Apollo Fire Detectors Ltd located 
100m to the northwest of the site and relate 
to the keeping and use of radioactive 
materials under S7 RSA as well as for the 
disposal of radioactive waste under S13 
RSA. 

Enforcements, prohibitions or 
prosecutions 

1 1 The closest prosecution relating to an 
unauthorised process was for tipping brick 
and rubble onto land without a waste 
management licence at 130m from the site. 

Discharge Consents 7 10 Four discharge consents are held on site, 
operated by Havany international Ltd and 
Xyratex for the discharge of surface water to 
a fresh water stream. 

Pollution Incidents 4 5 The nearest pollution incident occurred in 
1995, 90m to the east of the site.  The 
incident comprised the release of oil to a 
stream and was classified as minor.  This 
incident may have impacted the subject site.   

Consents issued under the 
Planning (Hazardous 
Substances) Act 1990 

0 0 N/A 
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The Building Control Officer at Havant Borough Council was contacted with regard to 
ground conditions beneath the subject site.  The Officer stated that the site was raised 
above ground level thereby reducing the possibility for flooding; the Officer further 
commented that he was unaware of any significant ground stability issues within the 
area.  However, he was aware that part of the subject site had been built with pilled 
foundations.  The Officer was unaware of any ground gas problems in relation to the 
historic use of the site or from current neighbouring site activities.  Additionally, the 
Officer was not aware of any flooding issues in the immediate area of the site, although 
the Officer did confirm that the ‘Langstone Mill Stream’ River Lavent within the site 
boundary was known to be susceptible to partial flooding further inland. 

 
Local Authority Contaminated Land Office 

The Contaminated Land Officer at Havant Borough Council was contacted for 
environmentally pertinent information relating to the site. The Officer stated that 
historically the site was known to support a sewage works and a number of diesel and 
chemical tanks.  Given the historical and neighbouring land uses and the use of good 
quality hardstanding across the site, the Officer did not consider the site to pose a 
concern with regards to human health and continued site use.  The Officer further added 
that in the case of redevelopment further intrusive investigations would be required.  The 
Officer also commented upon the groundwater within the area, stating that the complex 
hydrogeology of the area would give incorrect point sources of water abstraction and 
that the nearest physical abstraction point to the site was 200m to the north. 

 

Petroleum Officer 

No issues have been identified which warrant further consultation with the Petroleum 
Officer. 

 

Environment Agency 

Consultations were made with the Environment Agency regarding pertinent 
environmental information relating to the site.  The Officer was unable to comment on 
the specific subject site however, did confirm that the ‘Langstone Mill Stream’ river 
Lavant to the north of the site was known for its highly variable flow rate primarily due to 
the size of the rivers catchment area and bottle necks created by culvurted sections of 
the river. 

 

Environment Agency Flooding Data 

Southern portions of the site are located within an EA indicated floodplain, where the 
chance of flooding is greater than 1 in 200 years (0.5% per annum).  Read together with 
Building Control section above.  

 

Health Protection Agency 

The site is located within an area where less then 1% of homes are above the Action 
level for radon gas.  Therefore, no radon protection measures are considered necessary.  

 
British Geological Survey 

The site is located within an area where there is a moderate risk of collapsible ground 
stability hazards; low risk of running sand ground stability hazards; very low risk of 
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landslide ground stability hazards; and low risk of shrinking or swelling clay subsidence 
hazards.  Read together with Building Control section above. 

 
Coal Authority Report 

The site is not located within an area affected by Coal Mining  
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4 Other Relevant Information 
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The following information has been provided for review by the client, it should be noted 
however that WSP Environmental UK Limited cannot warrant the work of others: 

� A 1999 Environmental Monitoring Program undertaken by CASELLA Ltd has been 
provided by the client for review.  This report details results of effluent monitoring, 
Industrial emissions monitoring, ground water monitoring, surface water monitoring 
and Building fabric monitoring.  The reports detailed a number of investigations 
including intrusive and non-intrusive techniques. 

The following potential issues were identified: 

– Low concentrations of toluene and purgeable hydrocarbons were identified in 
effluent monitoring for Building 2000. 

– Groundwater contamination by chlorinated solvents was identified.  

– Copper contamination is identified within a concrete slabs.  

� It has subsequently been identified that the effluent treatment facility at Building 2000 
has been decommissioned due to a change in site operations, groundwater 
contamination is identified within an area located outside the current site boundary 
and the concrete slab contamination is commented within report as having been 
remediate. 

 

� A 1999 Phase I Environmental Audit undertaken by WSP Environmental has been 
provided by the client for review.  Any pertinent information has been incorporated 
into this report. 

 

� A 1999 Initial ground investigation undertaken by Soil Consultants Ltd has been 
provided by the client for review.  This report details an intrusive investigation 
involving the northern area of the site: 

The following potential issues were identified: 

– Elevated levels of Cadmium were recorded in two boreholes, although 
measured levels were not hazardous. 

– Elevated levels of Arsenic, Lead, Nickel, Copper, Zinc and Mercury were 
measured in a single borehole. 

� The above report comments upon results using Dutch Intervention Values for 
comparison, such values have been superseded by CLEA Soil Guideline Values and 
as such the report is considered to be outdated, it is therefore not possible to 
comment upon the results within the context of current contaminated land 
assessment. 

� A 2003 and 2004 addendum, site investigation report undertaken by STATS has 
been provided by the client for review.  This report details an intrusive investigation 
involving  

The following potential issues were identified: 

– The site is built upon made ground and elevated levels of land gas were 
identified. 
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The results in the report above are based on a single set of readings and omit an 
important factor (flow rate), making an interpretation based upon this would be 
unwise.  Nevertheless it does highlight elevated levels of methane. 

In WSP’s opinion based on the information provided for review that the posability for 
ground gas at the subject site cannot be discounted.  However no environmental 
conclusions can be made regarding potentially contaminated land.   
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Sales particulars provided for the subject site indicate that the area is zoned for 
continued site use. 
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5 Environmental Setting 
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Geological Map Sheet no.316, Fareham, scale 1:63,360, Drift edition, shows the 
following geological sequence (refer to Appendix E for Environment Agency (EA) aquifer 
classification system): 

Geological Unit Aquifer Status 

Alluvium (western portion of the site) 

Brickearth (eastern portion of the site) 

Minor Aquifer 

Minor Aquifer 

Reading Beds Minor Aquifer 

Chalk Major Aquifer 
 
The following current licensed groundwater abstractions have been identified within a 
1km radius of the site: 

Source Use Distance (m) Direction 

Groundwater/Spring* Public water supply: Potable 200m* North 

Groundwater Public water supply: Potable 720m Northwest 

Groundwater Public water supply: Potable 750m Northwest 
*Data provided by Havant Borough Council’s Contaminated Land Officer. 
 

The site is not located within an EA designated Groundwater Source Protection Zone.  
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Surface water features in the vicinity of the subject site are as follows: 

 

Surface Water Feature Quality* Distance (m) Direction 

Pond unclassified On site N/A 

Mill Stream / Lavant Stream A – Very Good On site East 

Warblington Stream A – Very Good 590m East 

Hermintage Stream C – Fairly Good 660m Northwest 
*Chemical water quality as classified under the EA’s General Quality Assessment (GQA) Scheme. 
 

No surface water abstractions have been identified within a 1km radius of the subject 
site. 
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Sensitive surrounding land uses in the immediate vicinity of the subject site are as 
follows: 
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Overall, the site setting is considered to be of Moderate sensitivity, due to the following 
reasons: 

� The presence of unprotected minor aquifers underlying the site. 

� The presence of on-site surface water features (Pond); 

� The presence of on site surface water channels (‘Langstone Mill Stream’ River 
Lavant); 

� The residential land uses within 20m of the site boundary; 

� The presence of groundwater / spring water abstractions from 200m of the site;  

� The ecological sensitive nature of the surrounding area (including Chichester 
Harbour (SSSI) and Chichester and Langstone Harbours (Ramsar sites)   

 

 

Sensitive Land Use Approx. Distance Direction 
Mill Stream / Lavant Stream On Site East 

Residential properties  20m East 

Chichester Harbour (SSSI) 750m Southeast 

Chichester and Langstone Harbours 
Ramsar sites 

310m South 

Solent Maritime (Special Area of 
Conservation) 

550m Southwest 
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6 Risk Assessment 
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The methods used within this risk assessment follow a risk-based approach, with the 
potential environmental risk assessed qualitatively using the ‘source-pathway-target 
pollutant linkage’ concept introduced in the Environmental Protection Act 1990.  For a 
site to be designated as Contaminated Land a plausible linkage between the identified 
Sources, Pathways and Targets must be demonstrated, this is further discussed within 
Appendix G. 

 

Potential Contaminant 
Sources 

 

On-Site Contaminant 
Sources 

 

� Bulk fuel storage on site poses a potential source of 
contamination.  However, site practises such as bunds reduce 
the possibility of contamination to be present and therefore 
these are not considered to be significant source of 
contamination. 

� Historically the subject site has been occupied by potentially 
contaminating activities (sewage works and electronic 
component manufacturing works) which may have resulted in 
the presence of contaminants such as solvents, hydrocarbons 
and heavy metals.   

 Off-Site Contaminant 
Sources 

 

� Neighbouring sites and land have had a significant industrial 
history and include engineering works, plastics factories and 
sewage treatment facilities. 

� Neighbouring sites have historically been used for engineering 
works, factories and sewage treatment works.  These activities 
could have resulted in hydrocarbon and heavy metal 
contamination.  

  

Potential Contaminant 
Pathways 

� Variable permeability soils in the underlying superficial geology have the potential to permit 
the transport of pollutants to the underlying Minor and Minor Aquifers. 

� The ‘Langstone Mill Stream’ River Lavant running through the eastern boundary of the site 
would facilitate the transport of pollution and contamination down the watercourse gradient. 

� Direct contact with contaminated soils (ingestion, inhalation and dermal contact), is 
minimised by the presence of hardcover across much of the site, effectively acting as a 
barrier to subsurface contamination. 

  

Pollutant Linkages � Migration of contamination through underlying geology causing impact on the underlying 
Minor and Major Aquifers and migrating towards surface water receptors. 

� Migration of contamination through underlying geology causing impact on the ‘Langstone Mill 
Stream’ River Lavant and migrating towards Lavant harbour (Ramsar site). 

� Direct contact with contaminated soils (ingestion, inhalation and dermal contact). 

  

Potential Receptors Controlled Waters � Underlying Minor Aquifer. 

� The Langstone Mill Stream’ river Lavant (onsite). 

 Human Health Risks � Current site conditions comprise concrete and tarmac 
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hardstanding and as such, provide a barrier to any subsurface 
contamination. 

� Third Party neighbours to the west comprise industrial properties 
and as such hardstanding is likely to be present. 

� Third Party neighbours to the east comprise residential 
properties with associated gardens and as such represent an 
unprotected receptor to subsurface contamination. 

 Other � SSSI and Ramsar sites relating to Chichester harbour and 
Langstone harbour. 
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Having evaluated the information gathered during this study and described in the 
previous sections, WSP Environmental Ltd has produced the following assessment of 
risk primarily focused on contaminated land issues: 

 
ISSUE 

RISK 

CATEGORY 
REASON 

Contamination Potential: Potential for significant on-site 
contamination 

Low/Medium No significant current on-site sources of 
contamination have been identified. However, 
the potential for residual contamination to be 
present on the site from the former uses 
cannot be discounted. 

 Potential for contaminants 
migrating off the site 

 

Medium The perceived permeability of the underlying 
geology (Alluvium and Brickearth) would not 
restrict the migration of any residual mobile 
contamination, if present, off the site.   

 Potential for contaminants 
migrating onto the site 

 

Medium The perceived permeability of the underlying 
geology (Alluvium and Brickearth) would not 
restrict the migration of any residual mobile 
contamination, if present, onto the site.  The 
industrial estate adjacent to the site 
represents a potential source of 
contamination.  

    

Other Liability Issues: Potential for ‘other’ 
environmental issues to give 
rise to liabilities 

Low/Medium The southern area of the site is located within 
an EA flood plain, where the flood risk is 
recorded as 1 in 200 years  

    

Environmental 
Consequences 

Risk of Pollution of Controlled 
Waters 

Low/Medium No significant current sources of 
contamination have been identified which 
may have led to the pollution of Controlled 
Waters.  However, potentially contaminative 
historic site activities may still impact 
underlying controlled waters.    

 Risk of Damage to Property Low/Medium The site is located within a floodplain where 
the chance of flooding is considered to be 1 in 
200 years.   

 Risk of Harm to Human Health Low Given the hardstanding present across the 
site, users are considered unlikely to come 
into contact with any contaminants if present 
in the underlying ground.   

    

Business Consequences: Likelihood of designation as 
Contaminated Land under 
EPA 1990 

Low/Medium 
Consultations with the relevant Contaminated 
Land Officer have identified that the site is not 
considered to pose a concern given the 
current site use. 

 Risk of Site Value and/or 
Saleability being affected. Low/Medium 

The site is located within a flood plain, whilst 
this is considered to be infrequent risk, certain 
investors are currently seeking to undertake 
further flood risk assessment on such sites 
and this could potentially arise as an issue in 
the future saleability of the properties 

 Likelihood of a Future 
Purchaser requesting further 
investigations. 

Low/Medium 
The potential for ground gas to be present at 
the site cannot be discounted and it is 
considered likely that any purchaser of the 
site would require a ground gas investigation. 

 Risk of Liability for Owner  
Low/Medium 

Ground gas and flooding issues cannot be 
discounted and in the event of site 
redevelopment further investigation would be 
required   

 OVERALL RISK  LOW/MEDIUM 



 

12022767 Jones Lang LaSalle  19 
 

7 Summary, Conclusions & 
Recommendations 

Site Address Langstone Technology Park, Havant, South Hampshire, PO9 1SA, UK 

Tenure Freehold 

Current Land Use The subject site comprises seven Buildings (No. 1000 to 7000) of differing sizes, 
arranged over varying floor heights to a maximum of four floors.  Buildings 1000, and 
4000 – 7000 are interconnected, whereas Buildings 2000 and 3000 are detached and 
used to house plant equipment.  The Buildings are located in the north of the site and 
a large car park is located to the south.  Further car parking is located along the 
northern boundary and the north eastern section of the site.   

The site is located to the south of Havant, in a predominantly industrial and residential 
area.  Residential properties are located from 20m to the east of the site, and the 
‘Langstone Mill Stream’ River Lavant runs through the site and along the eastern 
boundary.  Adjacent to the west of the site is a industrial estate supporting marine 
based industry and plastics manufacturing.   

Historical Land Use Historical maps indicate that the site primarily comprised open land prior to 1909, with 
a small aqueduct and sluice.  By 1909 a small sewage works and associated engine 
house are identified within the north eastern corner of the site, the sewage works 
expanded over the site and by 1969 is identified as disused.  Prior to 1974 large site 
redevelopment is identified as works including tanks along the south western 
boundary; the current site layout is present in mapping from 2000 

Regulatory Enquiries No significant issues have been identified. 

Other Information No significant issues have been identified. 

Environmental Setting The site setting is considered to be of moderate sensitivity, due to the underlying Minor 
and Major Aquifer, the onsite surface water feature, the onsite surface water channel, 
the proximity of residential properties in the area and the ecologically sensitive nature 
of the greater area SSSI and Ramsar sites.   

Conclusions The site has historically been used as an electronics components manufacturing site.  
A number of intrusive investigations have been provided for review and these indicate 
that no significant contamination issues have been identified for the continued 
commercial use of the site.  However, the presence of residual contamination present 
on the site, which may require some form of remediation in the event of redevelopment 
cannot be discounted.  A ground investigation is currently outstanding that will provide 
further characterisation of the site. 

Based on the information contained within this report and with due regard to the 
continued commercial land use, it is the opinion of WSP Environmental Ltd that the 
site represents a low/medium risk with respect to environmental considerations.  

Recommendations The following environmental assessment work is considered necessary for the ongoing 
commercial use of the site.  However, the following environmental management 
recommendations should be considered: 

� Further flood risk assessment should be considered; 

� It is recommended that ground gas testing should be undertaken at the site. 

 
Please Note: This summary forms part of WSP Environmental Ltd Phase I 
Environmental Assessment (ref.: 12022767). Under no circumstances is it to be used as 
an independent document. 
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Appendix A Site Location & Site Boundary 
Plan  
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Appendix B Photographic Record 
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PLATE 1:  

 

 

PLATE 2:  
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PLATE 3:  
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Appendix C Selection of Historical Map 
Extracts 
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Appendix D Methodology & Limitations 
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This Environmental Assessment has been designed to provide information relating to: 

� the current and former land uses on and surrounding the site; 

� the environmental sensitivity of the site location as determined by factors including geology, hydrogeology, 

surface watercourses and neighbouring land uses; and, 

� relevant records held by the environmental regulators. 

 

Any relevant information provided by the client has been reviewed, with appropriate action taken to ensure this 
information is taken into account and/or verified where necessary. All information is then assessed to define 
the potential for the site to give rise to environmental liabilities for the freehold/leasehold owner (as 
appropriate). Recommendations are made for additional work where this is necessary to fully define the site’s 
environmental liabilities, and cost estimates of the financial implications of the findings can be provided under 
separate cover, where appropriate. 
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This assessment has been undertaken with due regard to Contaminated Land Guidance documents issued by 
the Department for Environment, Food and Rural Affairs (and its Predecessors), the British Standards Institute 
(the BSi), the Royal Institution of Chartered Surveyors (RICS) and the American Society for Testing and 
Materials (ASTM) Standard E 1527-00.  The methods used follow a risk-based approach, with the potential 
environmental risk assessed qualitatively using the ‘source-pathway-target pollutant linkage’ concept 
introduced in the Environmental Protection Act 1990. 

 

Specific comment is made regarding the site’s status under the Contaminated Land Regime implemented on 
the 1st April 2000 as Part IIA of the Environmental Protection Act 1990, and the actual or potential designation 
of the site as ‘Contaminated Land’ as defined in Section 78A(2). Unless specifically stated as relating to this 
definition, references to ‘contamination’ and ‘contaminants’ relate in general terms to the Presence of 
potentially hazardous substances in, on or under the site. 

 

In addition, consideration has been given to a wide range of related topics including (where appropriate): 
environmental processes; current and foreseeable environmental legislation; the practices and duties of 
environmental regulators; the health and safety of occupiers and neighbours as affected by contamination; 
effects on the structure of buildings; and financial implications. References to risk classifications are made 
according to the following definitions: 

 

Low Risk 

It is unlikely that the issue will arise as a liability/cost for the freehold/leasehold owner (as appropriate) of the 
site. 

 

Medium Risk 

It is possible that the issue could arise as a liability/cost for the freehold/leasehold owner (as appropriate) of the 
site. Further work is usually required to clarify the risk. 

 

High Risk 

It is likely that the issue will arise as a liability/cost for the site freehold/leasehold (as appropriate) owner of the 
site. 

�
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The presence of contaminated materials on a site is generally only of concern if an actual or potentially 
unacceptable risk exists.  Within the context of current UK Legislation (i.e. Section 57 of the Environment Act 
1995), the interpretation of a "significant risk" is termed to be one where: 

� Significant harm is being caused or there is a significant possibility of such harm being caused, (where 
harm is defined as harm to health of living organisms or other interference with the ecological systems of 
which they form a part and, in the case of man, includes harm to his property); and / or, pollution of 
Controlled Waters is being caused. 
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The potential for harm to occur requires three conditions to be satisfied: 

� Presence of substances (potential contaminants/pollutants) that may cause harm (Source of Pollution). 

� The presence of a receptor which may be harmed, e.g. the water environment or humans, buildings, fauna 
and flora (The Receptor). 

� The existence of a linkage between the source and the receptor (The Migration Pathway). 

 

Therefore, the presence of measurable concentrations of contaminants within the ground and subsurface 
environment does not automatically imply that a contamination problem exists, since contamination must be 
defined in terms of pollutant linkages and unacceptable risk of harm. 

 

The nature and importance of both pathways and receptors, which are relevant to a particular site, will vary 
according to the intended use of the site, its characteristics and its surroundings. 

 

In order to assess the contamination risk at the subject site the above rational has been applied and is 
discussed within section 6 in the context of Contamination Sources and Potential Pollutant Linkages.   

�
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WSP Environmental Limited has prepared this report solely for the use of the Client and those parties with 
whom a warranty agreement has been executed, or with whom an assignment has been agreed. Should any 
third party wish to use or rely upon the contents of the report, written approval must be sought from WSP 
Environmental Limited; a charge may be levied against such approval. 

 

WSP Environmental Limited accepts no responsibility or liability for: 

 

a) the consequences of this document being used for any purpose or project other than for which it was 
commissioned, and 

 

b) this document to any third party with whom an agreement has not been executed. 

 

The work undertaken to provide the basis of this report comprised a study of available documented information 
from a variety of sources (including the Client) and discussions with relevant authorities and other interested 
parties.  The opinions given in this report have been dictated by the finite data on which they are based and 
are relevant only to the purpose for which the report was commissioned. The information reviewed should not 
be considered exhaustive and has been accepted in good faith as providing true and representative data 
pertaining to site conditions. Should additional information become available which may affect the opinions 
expressed in this report, WSP Environmental Limited reserves the right to review such information and, if 
warranted, to modify the opinions accordingly. 

 

Where no site inspection is undertaken (for example a Desk Study Assessment or due to restricted site 
access), WSPE cannot comment on the potential for environmental concerns associated with the current use 
or structure including the Presence of asbestos. 

 

It should be noted that any risks identified in this report are perceived risks based on the information reviewed; 
actual risks can only be assessed following a physical investigation of the site. 

�
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The Environment Agency (EA) Groundwater Vulnerability Map and Regional Appendices, which make up part 
of the published Policy and Practice for the Protection of Groundwater, divide the underlying strata in England 
and Wales into major, minor and non aquifers dependent upon their potential for potable water supply.  The 
following table is derived from the main policy document.  The division of the rock formations into major, minor 
and non aquifer reflects the Regional importance and vulnerability of the formation. 

 

Major Aquifer 

Highly permeable formations usually with the known or probable Presence of significant fracturing.  Highly 
productive strata of Regional importance.  Often used for large potable abstractions.  E.g. Upper Chalk, 
Permo-Triassic Sandstones 

 

Minor Aquifer 

Fractured or potentially fractured but without high intergranular permeability.  Generally only support locally 
important abstractions  E.g. Coal Measures 

 

Variable porosity and permeability but without significant fracturing.  Generally only support locally important 
abstractions.  E.g. River Terrace Gravels 

�

Non Aquifer 

Formations with negligible permeability.  Only support very minor abstractions if any.  E.g. Mercia Mudstones, 
igneous rocks 

 

"��*���
����	%
�����
	� 
*�����

Reference has been made to the Landmark Information Group data provision service.  This includes 
information and data collated from several organisations, including the Environment Agency (EA), Department 
for Environment, Food & Rural Affairs (DEFRA), Health & Safety Executive (HSE), the Health Protection 
Agency (HPA), and the Coal Authority 
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EXECUTIVE SUMMARY 
 

Client AG Langstone B.V. 

Location The site comprises an approximately rectangular section of land occupying an 
area of 16Ha. The site is located toward the southern periphery of Havant, 
approximately 600m south of the Town Centre, and 1.5km south-east of 
Junction 5 of the A3(M). Vehicular access onto the site is obtained from the 
west via Brookside Road, and from the east via a dedicated access road (LTP 
Site Eastern Access Road). The approximate National Grid Reference for the 
centre of the site is 471300, 105700. 

Development The site is proposed to be partially re-developed comprising the partial 
demolition and reconfiguration of an existing laboratory and manufacturing unit 
located toward the north of the site in order to extend parking provision with 
associated landscaping and the construction of four (4No.) light industrial / 
commercial units with associated parking across the south of the site with 
associated car parking.  

Site History Historical OS maps of the area indicate the site was undeveloped until the early 
1900s when a large sewage works and engine house occupied the north-
eastern section of the site. During the subsequent decades this facility 
underwent significant expansion. In the mid 1950s, an allotment garden 
occupied the centre of the site. In the early to mid 1970s, the site had undergone 
large-scale redevelopment, resulting in the construction of many of the existing 
commercial / industrial units. In addition, by this time a large building and an 
electrical sub-station occupied the southern section of the site, within the 
existing car-parking area. By the early 1990s the building / electricity substation 
across the south of the site had been replaced by the existing car park and the 
site is understood to have been in its current configuration. The surrounding 
area has been a mix of undeveloped, and industrial land uses with mills, sewage 
works, works and industrial units along with a retail park with associated 
infrastructure all located / historically located within close proximity to the site.  

Unexploded Ordnance It is considered that there is an overall Medium Risk from German and anti-
aircraft UXO at the site. It was also considered that the risk from Allied Ordnance 
was Low-Medium.  

It was recommended that a site-specific plan for the management of UXO risk 
be written for the site, that briefings be given to operatives prior to 
commencement of intrusive investigation works, and that these briefings be 
supplemented with UXO specialist engineer attendance during the works, and 
magnetometer survey of excavation positions.     

Geology The majority of the site is indicated to be underlain by superficial Alluvium 
Deposits. The western periphery of the site was recorded to be underlain by 
River Terrace Deposits. A thin, linear band of superficial Head deposits is 
indicated to be present across the central and southern sections of the site.  

Bedrock underlying the site is recorded to comprise chalk.  

Mining The site is not located within an area which may be affected by coal mining 
activity and no BGS recorded mineral sites are within 500m.  

There is ‘very low’ or ‘no’ hazard potential with regard to ground stability issues 
including, ground dissolution and landslides hazards. The potential hazard 
associated with collapsible ground, shrinking or swelling clay and running sand 
was considered ‘low’. The potential hazard associated with compressible 

ground was considered ‘moderate’.  

Environmental Setting The nearest identified environmental receptors are the underlying superficial 
strata which is classified as a Secondary A Aquifer, solid strata classified as a 
Principle Aquifer and water course immediately to the east of the site though 
the site is not situated within a Source Protection Zone and no groundwater or 
surface water abstractions have been identified within 250m of the site.  
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The closest identified formal surface water feature is Langstone Mill Channel, 
which flows north to south past the site immediately beyond the eastern 
boundary.  

Flooding The site is not within an area susceptible to flooding from rivers or sea without 
defences however due to the size of the proposed development, a formal Flood 

Risk Assessment is likely to be required for the site.  

Ground Conditions Made Ground was identified during the intrusive investigation works to depths 
of up to 3.1m bgl. and generally comprised a variable sequence of either 
predominantly granular or cohesive materials of various subtypes.  

Sub-surface hardstanding was encountered in several locations across the site, 
generally corresponding with the locations of historic / demolished buildings. 
There remains the possibility that buried structures may be present elsewhere 

on site which have not been identified during this investigation.  

The Made Ground was underlain by a sequence of interbedded granular and 
cohesive strata interpreted to predominantly comprising river terrace deposits 
and or a highly weathered material derived from the underlying bedrock. These 
superficial deposits were proven to a maximum depth of between 5.1m and 
6.0m bgl. Solid chalk bedrock was encountered below the superficial deposits 
across the site, proven to a maximum of 24.85m bgl.  

Groundwater was generally encountered across the site during the fieldwork at 
depths of between approximately 2.0m to 3.0m. 

Soil Contamination Visual and olfactory evidence of hydrocarbon contamination was recorded in 
WS2 and WS5 between though chemical testing did not identify any 
contaminants which exceeded relevant SSVs for commercial / industrial end 
use in terms of human health and no asbestos fibres or ACMs were 
encountered during the investigation.  

Whilst no elevated concentrations of the determinands tested have been 
recorded in terms of human health, localised concentrations of contaminants 
not identified / investigated during this investigation may be present in quantities 
considered harmful in terms of human health. Should during any future 
investigation / remediation / construction works identify visual or olfactory 
evidence of contamination, a suitably qualified environmental consultant should 
be contacted to further assess any potential issues.  Additional works may be 

required to suitably quantify the risk to potential and identified receptors.  

In respect to controlled waters, chemical testing has identified elevated 
concentrations of organic contaminants when compared to SSVs for 
commercial / industrial end use in the locations of WS2 and WS5. Given the 
presence of controlled waters beneath the site and groundwater identified at 
approximately 2.0m to 3.0m bgl, it is recommended that further works be 
undertaken in these areas with the retrieval of soil and groundwater samples to 
suitably delineate the identified contamination and further assess the risk these 
contaminants pose.  

Concrete Classification Laboratory testing indicates that sub-surface concrete should be prepared as 
Design Sulphate Class DS-1 with an ACEC classification of AC-1. 

Foundation 
Recommendations  

It is considered that a shallow foundation solution may prove problematic given 
the very variable nature of the shallow natural strata. If a shallow foundation 
solution is utilised, excavations may need to over-deepened in areas of deeper 
Made Ground or very loose / very soft natural strata. Any shallow foundations 
may span strata of varying characteristics and may be at risk of differential 
settlement. We would therefore recommend that foundations are reinforced to 

protect against differential settlement.  

Given the above, a piled foundation may prove more suitable. Additional advice 
should be sought from a specialist piling contractor regarding the pile design 
(i.e. type, length and diameter). If a piled foundation solution is to be utilised, 
there may be differential settlement between piled structures and the 
surrounding ground level.  
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Hazardous Ground Gas Ground gas monitoring was undertaken on 4 occasions and has recorded 7.2% 
carbon dioxide. No methane has been identified and gas flow rates were 
typically absent. Based on the gas screening values available, the site can be 

classified as Characteristic Situation 1 (CS1). 

According to the current guidance and best practice however, where carbon 
dioxide concentrations are recorded in excess of 5%, consideration should be 
given to increasing the classification to CS2. In this instance, given the relatively 
short monitoring period, the presence of elevated carbon dioxide, depleted 
oxygen levels, the depth and nature of the filled ground and presence of peat in 
the local area, we would recommend that the characteristic situation be 
increased to CS2 and that gas protective measures are installed in all new 
structures in accordance with guidance provided in BS 8485: 2015 “Code of 
Practice for the Design of Protective Measures for Methane & Carbon Dioxide 
Ground Gases for New Buildings”. 

Soakaway Testing As part of the investigation, soakaway testing was undertaken in general 
accordance with the guidance provided in BRE digest 365 ‘Soakaway Design’ 
in two locations with falling head tests also undertaken in two locations in order 
to supplement the soakaway data. Recorded infiltration rates suggest that the 
superficial deposits exhibit marginal to good drainage characteristics, and that 
soakaway drainage / permeable paving may be suitable subject to design 
parameters. Infiltration rates within the granular Made Ground also show good 
drainage characteristics however it should be noted that soakaway drainage in 
Made Ground is generally not considered acceptable by regulators. Whilst no 
visual or olfactory evidence of contamination was observed and laboratory test 
results within this area have not highlighted any elevated concentrations of the 
determinands tested, further thought should be given to the suitability of this 
location for the installation of soakaways.  

Due to the presence of chalk there is a risk of ground dissolution features 
caused by traditional soakaway structures that concentrate infiltration to a 
localised area. In low to medium density chalk traditional soakaways must have 
a minimum of 5-10m separation from buildings and structures to avoid the 
generation of dissolution features that may impact on building foundations 
(CIRIA C574 ‘Engineering in Chalk’). Distributive soakaways such as 
permeable paving and sub-base infiltration that do not concentrate infiltration 
avoid the risk of generating groundwater dissolution features. 

Further Works  Based on the information available to date we would recommend the following 
further works are required:  

• Additional investigations to be carried out in the location of WS2 and 
WS5 to delineate identified organic contamination with regards to 
controlled waters. Soil and water samples to be recovered for 
laboratory testing.  

• Preparation of a Remediation Strategy following delineation of the 
organic contamination for approval with the Local Authority. 

• Gas protective measures to be installed in all new structures in 
accordance with CS2 conditions. The installation of the protective 
measures should be independently verified to ensure they are fit for 
purpose and to assist with planning discharge. 

• The continued risk of unexploded ordinance should be considered 
during any future excavations and an EOD engineer may be required 
on site to brief and support site personnel.  

 



Langstone Technology Park, Havant        10/1425/001 

Geo-environmental Appraisal Report October 2019 

 

 Page vi 

Clancy Consulting Ltd. 

 

TABLE OF CONTENTS 
 

EXECUTIVE SUMMARY 

 INTRODUCTION ......................................................................................................................... 9 

1.1 BACKGROUND ........................................................................................................................... 9 
1.2 OBJECTIVES .............................................................................................................................. 9 
1.3 LIMITATIONS OF THE STUDY ..................................................................................................... 10 

 DESK STUDY ........................................................................................................................... 10 

2.1 SOURCES OF INFORMATION...................................................................................................... 10 
2.2 SITE SETTING AND DESCRIPTION .............................................................................................. 10 
2.3 PHASE 1 DESK STUDY FINDINGS .............................................................................................. 11 

2.3.1 Site History .................................................................................................................... 11 
2.3.2 Unexploded Ordnance (UXO) Risk Assessment .......................................................... 13 
2.3.3 Geology ......................................................................................................................... 13 
2.3.4 Mining & Ground Stability .............................................................................................. 13 
2.3.5 Hydrogeology ................................................................................................................ 14 
2.3.6 Hydrology ...................................................................................................................... 14 
2.3.7 Flood Risk ..................................................................................................................... 15 
2.3.8 Radon Risk Potential ..................................................................................................... 15 
2.3.9 Landfill and Waste Management Sites ......................................................................... 15 
2.3.10 Industrial Land Uses ..................................................................................................... 16 
2.3.11 Environmental Permits, Incidents and Registers .......................................................... 16 
2.3.12 Sensitive Land Uses ..................................................................................................... 17 
2.3.13 Planning ........................................................................................................................ 17 

2.4 SUMMARY OF OTHER PREVIOUS INVESTIGATIONS ..................................................................... 17 
2.4.1 WSP Phase I Environmental Assessment December 2005 ......................................... 18 
2.4.2 Delta-Simons Phase I Environmental Assessment September 2015 ........................... 19 

2.5 DESK STUDY CONCLUSIONS / RECOMMENDATIONS ................................................................... 20 

 SITE INVESTIGATION ............................................................................................................. 20 

3.1 INVESTIGATION DESIGN & OBJECTIVES ..................................................................................... 20 
3.2 EXPLORATORY FIELDWORK ...................................................................................................... 21 
3.3 GROUND CONDITIONS.............................................................................................................. 22 

3.3.1 Made Ground ................................................................................................................ 22 
3.3.2 Superficial Strata ........................................................................................................... 23 
3.3.3 Chalk Bedrock (Undifferentiated) .................................................................................. 24 

3.4 GROUNDWATER ....................................................................................................................... 24 
3.5 LABORATORY CHEMICAL TESTING ............................................................................................ 25 

 TIER 1 CONTAMINATION ANALYSIS .................................................................................... 25 

4.1 SOIL GUIDELINES .................................................................................................................... 25 
4.2 INORGANIC CONTAMINATION .................................................................................................... 25 
4.3 ORGANIC CONTAMINATION ....................................................................................................... 26 
4.4 ASBESTOS CONTAMINATION ..................................................................................................... 27 

 CONTAMINATION ASSESSMENT .......................................................................................... 27 

5.1 GENERAL ................................................................................................................................ 27 
5.2 ENVIRONMENTAL SETTING & END USE ..................................................................................... 27 
5.3 REVISED CONCEPTUAL SITE MODEL ......................................................................................... 28 

 HAZARDOUS GAS ASSESSMENT......................................................................................... 29 

6.1 GENERAL ................................................................................................................................ 29 
6.2 SCOPE OF WORKS ................................................................................................................... 29 
6.3 MONITORING RESULTS ............................................................................................................ 29 
6.4 DISCUSSION ............................................................................................................................ 30 



Langstone Technology Park, Havant        10/1425/001 

Geo-environmental Appraisal Report October 2019 

 

 Page vii 

Clancy Consulting Ltd. 

 

 GEOTECHNICAL ASSESSMENT ............................................................................................ 30 

7.1 GENERAL ................................................................................................................................ 30 
7.2 IN SITU GEOTECHNICAL TESTING ............................................................................................. 30 

7.2.1 Made Ground ................................................................................................................ 30 
7.2.2 Natural Strata ................................................................................................................ 31 
7.2.3 Solid Strata .................................................................................................................... 31 

7.3 LABORATORY GEOTECHNICAL TESTING .................................................................................... 31 
7.3.1 Triaxial Compression Tests ........................................................................................... 31 
7.3.2 Plasticity Indices ............................................................................................................ 31 
7.3.3 Particle Size Distribution ............................................................................................... 32 
7.3.4 CBR Tests ..................................................................................................................... 32 
7.3.5 Intact Dry Density of Chalk ............................................................................................ 32 

7.4 FOUNDATIONS ......................................................................................................................... 32 
7.4.1 Existing Foundations ..................................................................................................... 32 
7.4.2 Foundation Recommendations ..................................................................................... 33 

7.5 CONCRETE CLASSIFICATION..................................................................................................... 34 
7.6 WASTE MANAGEMENT ............................................................................................................. 34 
7.7 INFILTRATION TESTS ................................................................................................................ 35 

7.7.1 Soakaway Testing ......................................................................................................... 35 
7.7.2 Preliminary Infiltration Tests .......................................................................................... 35 

 CONCLUSIONS AND RECOMMENDATIONS ........................................................................ 36 

 
 

 
 
 
 
 

  



Langstone Technology Park, Havant        10/1425/001 

Geo-environmental Appraisal Report October 2019 

 

 Page viii 

Clancy Consulting Ltd. 

 

DRAWINGS 
 
Site Location Plan 
Existing Site Layout 
Proposed Site Layout 
Exploratory Hole Location Plan  
 
 

APPENDICES 
 

Appendix I  Drawings 
Appendix II  Exploratory Hole Logs 
Appendix III  Chemical Laboratory Results 
Appendix IV  Geotechnical Laboratory Results  
Appendix V  Foundation Pit Sections 
Appendix VI   Infiltration and Soakaway Test Results  
Appendix VII  Gas Monitoring Results 
    
 



Langstone Technology Park, Havant        10/1425/001 

Geo-environmental Appraisal Report October 2019 

 

Page 9 

Clancy Consulting Ltd. 

 INTRODUCTION 

1.1 Background 

Clancy Consulting Limited has been instructed by AG Langstone B.V to carry out a Geo-
Environmental Appraisal for Langstone Technology Park, Havant, Portsmouth. Current 
redevelopment proposals include the partial demolition and reconfiguration of an existing building 
(Building 1000) located towards the north of the site in order to extend parking provision with 
associated landscaping, the construction of two new entrance / lobby areas to the existing 
Building 6000 and the demolition of the existing buildings in the south west of the site to facilitate 
the construction of four new light industrial buildings comprising twelve units with associated car 
parking. The newly constructed units will occupy a total area of approximately 12,500m2 (use 
classes B1C, B2 and B8). Additional areas of proposed car parking are also planned in the south 
east and west of the site.  
 
A Phase 1 Desk Study has been carried out for the site by Delta Simons Environmental 
Consultants Ltd which should be read in conjunction with this current, site investigation report. 
Clancy Consulting Ltd have also been provided with a copy of a Detailed UXO Risk Assessment 
for the site. Both of these documents are referenced below.  
 

• Delta Simons Environmental Consultants Ltd. (May 2019) ‘Preliminary Geo-Environmental 
Risk Assessment’ 
 

• 1st Line Defence Ltd. (May 2019) ‘Detailed Unexploded Ordnance (UXO) Risk Assessment’ 
 
The Delta Simons report references two other phases of investigation, the reports of which are 
referenced below. Clancy Consulting Ltd have not however been in receipt of a copy of these 
reports.  
 

• WSP (December 2005) ‘Phase I Environmental Assessment’  
 

• Delta-Simons Environmental Consultants Ltd. (September 2018) ‘Phase I Environmental 
Assessment’ 

 
A site location plan and proposed site layout plan are presented in Appendix I.  

1.2 Objectives 

The objectives of this investigation are summarised below: 
  

• Review and provide a summary of data obtained during a previous Phase 1 geo-
environmental site investigation carried out by a third party, inclusive of land use 
history, environmental setting, geology, hydrology, hydrogeology, mining and potential 
geotechnical hazards at the site and surrounding area. 

 

• Undertake a ground investigation comprising the excavation of trial pits, window 
sample and cable percussive boreholes in order to examine the ground conditions 
present at the site, and the characteristics of existing building foundations. 
 

• Carry out chemical testing of the soils to assess whether any contamination risk exists 
with regard to the environment and / or human health. 
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• Undertake testing for the presence of asbestos fibres in soils and any fragments of 
asbestos containing materials (ACMs) encountered during the site investigation to 
assess whether any risk exists with regard to human health.  

 

• Carry out a gas risk assessment to investigate the potential risk to end users of the site 
from hazardous ground gas.   
 

• Refine the Preliminary Risk Assessment and Conceptual Site Model with regard to 
potential contamination sources, pathways and receptors.  
 

• Carry out geotechnical testing of the soils to further assess their physical characteristics 
and provide indicative recommendations for foundations.  
 

• Provide recommendations regarding the requirement for further investigations, if 
required, to satisfy the Local Planning Authority.  

1.3 Limitations of the Study 

Clancy Consulting Limited cannot be held responsible for any omissions, misrepresentation, 
errors or inaccuracies with the supplied third-party reporting / information. The report is written in 
the context of an agreed scope of work and budget and should not be used in a different context.  
New information or improved practices and changes in legislation may require a reinterpretation 
of the report in whole or in part. 
 
Clancy Consulting Limited reserves the right to amend either conclusions or recommendations in 
light of any further information that may become available. The report is provided for the sole use 
of AG Langstone B.V. for the objectives discussed previously only and is confidential to them.   
 
The report may not be relied upon by any other party without prior written consent of Clancy 
Consulting Limited. Those using this information in subsequent assessments or evaluations do 
so at their own risk. 
 
There is a possibility that buried structures may be present beneath the site associated with 
potential historic buildings which have not been identified during this investigation.  

 DESK STUDY  

2.1 Sources of Information 

The following sections summarise the data presented in the documents referenced above, 
supplemented by data obtained from statutory and online data sources including those provided 
by the British Geological Survey (BGS), the Environment Agency, and DEFRA.      

2.2 Site Setting and Description 

Langstone Technology Park, hereafter referred to as ‘the site’, comprises an approximately 
rectangular section of land occupying an area of 16Ha. The site is located toward the southern 
periphery of Havant, approximately 600m south of the Town Centre, and 1.5km south-east of 
Junction 5 of the A3(M). Vehicular access onto the site is obtained from the west via Brookside 
Road and from the east via a dedicated access road (LTP Site Eastern Access Road). The 
approximate National Grid Reference for the centre of the site is 471300, 105700. 
 
Langstone Technology Park comprises a series of large buildings subdivided into leased units of 
varying purposes. The largest of the buildings located toward the north of the site and referred to 
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as ‘Building 1000’ is a single-storey structure built atop of a man made embankment and 
understood to contain a number of office, manufacturing and laboratory units with access tunnels 
running from the car park to the north to beneath the building.   
 
Occupying the centre of the site are a series of buildings including two plant buildings (‘Building 
2000 and 3000’), offices and amenity complex with associated courtyards (‘Building 4000’), a 
large data and distribution centre (‘Building 5000’) with waste storage area to the west, and three-
storey office buildings (‘Building 6000 and 7000’). A small on-site nursery is present to the south 
of Building 5000.  
 
Toward the south-western corner of the site is a small gymnasium, vehicle washing area (with 
associated subsurface drainage) storage area and a number of circular historic tank bases. A site 
walkover undertaken by a third party (Delta Simons) in July 2015 recorded this area to have 
previously been used as a deionised water production facility, a caustic and buffer chemical 
storage area, and an effluent treatment plant. Additional information is provided in Section 2.17 
below.  
 
Access infrastructure and open landscaping is covering the rest of the site, with engineered 
slopes within the landscaping areas across the site, suggesting that significant earthworks have 
previously taken place. The remainder of the site is currently occupied by car parking areas.  
 
The site is bound to the west and south by a series of commercial / light industrial units fronting 
onto Southmoor Road and Penner Road which run parallel to the site approximately 100m from 
the respective boundaries. These units are separated from the site by thin, linear sections of 
heavily vegetated landscaping. Immediately beyond the eastern boundary of the site is a 
vegetated river corridor associated with Langstone Mill Channel, which runs north to south past 
the site, eventually flowing into Bridge Lake approximately 500m to the south. Beyond this 
corridor to the east is a large residential estate.   
 
North of the site, beyond the landscaping areas is the main carriageway of the A27. The 
associated verges are wooded with a public footpath with forms a site access in the north east of 
the site. Beyond the A27, approximately 100m to the north is a retail park which includes a Petrol 
Filling Station.  
 
Open space belonging to Southmoor Nature Reserve is present approximately 250m to the south 
separating the tidal lakes (Bridge Lake and Storehouse Lake) from the various industrial / 
commercial concerns located on and in the vicinity of the site.   

2.3 Phase 1 Desk Study Findings 

2.3.1 Site History  

As part of the Phase 1 Desk study undertaken by Delta Simons Environmental Consultants Ltd. 
available historical Ordnance Survey (OS) maps, and aerial photography were examined in order 
to assess the development history and previous land uses at the site and in the surrounding area. 
The findings of this assessment are summarised below.  
 
The first available OS map dated 1867 records the site and immediate surrounds to have been 
under predominantly agricultural use with several small, unspecified buildings recorded toward 
the north-western and western peripheries of the site. Havant Corn Mill was recorded 
approximately 90m north-east of the site. A watercourse was shown flowing north-east to south-
west across the northern section, and a series of artificial drainage channels ran west to east 
across the southern section of the site, associated with the Mill Stream / Channel which was 
located off-site to the east. By 1897, an aqueduct and sluice were shown in the south-western 
corner of the site associated with the southern drainage channel.  
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The OS map dated 1909 showed a large sewage works and engine house occupying the north-
eastern corner of the site. During the subsequent decades this facility underwent significant 
expansion. The OS Map dated 1932 showed several large filter beds within the treatment 
complex.  
 
By 1954 a number of tanks and sludge beds were identified within the sewage works complex 
and an allotment garden occupied the centre of the site. OS Maps dated 1962 and 1963 record 
the sewage works simply as ‘works’, however the orientation of infrastructure within the complex 
suggests ongoing operation of the facility. By this time, small scale residential development had 
occurred to the west, and to a greater extent to the east beyond Langstone Mill Channel, and a 
larger sewage works complex had been constructed approximately 200m to the south-west.  
 
The A27 Havant bypass had been constructed to the north of the site by 1966 resulting in the 
demolition and removal of Havant Corn Mill. Industrial premises were recorded approximately 
50m north-west of the site at this time.   
 
OS maps dated 1972-1975 show the large-scale redevelopment of the site, resulting in the 
construction of commercial / industrial units occupying the approximate footprints of existing 
Buildings 1000, 3000, 5000, 4000, 6000 and 7000. In addition, by this time a large building and 
an electrical sub-station occupied the southern section of the site, within the existing car-parking 
area. The entire complex was referred to as ‘works’. Additional works / industrial units were 
recorded immediately west of the site, and the retail park located north of the A27 had also been 
constructed by this time. The sewage works to the south-west had undergone expansion.  
 
By 1990 the building / electricity sub-station across the south of the site had been replaced by a 
car-park. A number of tanks and an electricity sub-station were recorded across the southwest of 
the site. Additional industrial units had been constructed immediately west of the site.  
 
By 1993 the site is understood to have been in its current configuration, and by 2000 the industrial 
units currently located immediately beyond the southern site boundary had been constructed.  
 
A number of potential sources of contamination were identified by Delta Simons within 150m of 
the site, including: 
 

• The sewage works present on-site between 1909 until circa 1972, and later industrial / 
commercial activity undertaken at the site following redevelopment including tanks and 
sub-stations, and prior to the current site use. 
 

• Havant Mill, located approximately 90m north-east of the site between 1867 and ca. 1966. 
 

• The sewage treatment facility shown approximately 200m southwest of the site between 
1962 and the present day. 

 

• An unspecified works unit shown approximately 50m north-west of the site between 1966 
to present day. 

 

• Unspecified works shown immediately west of the site between 1972 and present day. 
 

• Other various works including a depot and tanks which were recorded at or in excess of 
150m from the site to the north-west and north, but which were not specifically described 
by Delta Simons within the summary text. 
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2.3.2 Unexploded Ordnance (UXO) Risk Assessment  

The review of historical mapping for the area does not show any significant building damage or 
demolition which would likely be associated with bomb damage. However, a site-specific 
assessment of risk with regard to Unexploded Ordnance (UXO) was undertaken by 1st Line 
Defence in May 2019 on behalf of Delta Simons in support of the Phase 1 Desk Study produced 
for the site.  
 
The 1st Line Defence UXO assessment considered that there is an overall Medium Risk from 
German and anti-aircraft UXO at the site. It was also considered that the risk from Allied Ordnance 
was Low-Medium.  
 

It was recommended that a site-specific plan for the management of UXO risk be written and 
briefings be given to operatives prior to commencement of intrusive investigation works. These 
briefings should be supplemented with UXO specialist engineer attendance during any intrusive 
works to undertake a magnetometer survey of excavation positions.     

2.3.3 Geology 

The 1:50,000 British Geological Survey (BGS) scale map for the area (Sheet No. 316, Fareham) 
indicates that the majority of the site is underlain by superficial Alluvium deposits, with River 
Terrace deposits underlying the western periphery of the site.  
 
A thin, linear band of superficial Head deposits (clay, sand and gravel) is indicated to be present 
across the central and southern sections of the site.  
 
Bedrock underlying the site is recorded to comprise chalk of the Lewes Nodular Chalk Formation, 
Seaford Chalk Formation, Newhaven Chalk Formation, Culver Chalk Formation and Portsdown 
Chalk Formation (undifferentiated) of Cretaceous age. These materials are biogenic and detrital, 
generally formed by shallow marine processes involving the deposition of carbonate material 
(coccoliths) forming distinctive beds of chalk. 
 
The BGS do not record the site to be underlain by artificial ground, however given the setting and 
development history which includes possible large-scale earthworks and reconciliation of former 
sludge beds, some Made Ground would be expected. Artificial ground associated with the 
construction of the A27 is identified by the BGS immediately north-east of the site.  
 
The environmental search undertaken as part of the Delta Simons report identified eight records 
of potentially infilled land (water) located on-site, which were presumed to be associated with the 
drainage channels/aqueduct shown on historical maps. An additional seven areas of infilled land 
(water) were recorded off-site, within 250m.  
 
Twelve historical British Geological Survey (BGS) boreholes were recorded within the site 
boundaries, excavated in 1966 as part of a ‘proposed development at Brookside Road’. Recorded 
ground conditions generally comprised topsoil to a depth of approximately 0.8m bgl overlying 
superficial deposits consisting of clay, silt, gravel and occasional peat layers. Chalk bedrock 
comprising cobbles in a matrix of ‘firm putty chalk’ with flints was encountered below the 
superficial deposits and recorded to a maximum depth of approximately 5.60 m bgl. 

2.3.4 Mining & Ground Stability  

According to Coal Authority records, the site is not located within an area which may be affected 
by coal mining activity. The BGS consider that ‘no hazard’ is present at the site with regard to 
‘non-coal’ mining (underground) and there are no recorded mineral sites within 500m.  
 



Langstone Technology Park, Havant        10/1425/001 

Geo-environmental Appraisal Report October 2019 

 

Page 14 

Clancy Consulting Ltd. 

There is a ‘very low’ or ‘no’ hazard potential at the site with regard to ground stability issues 
including, ground dissolution and landslides hazards. The potential hazard associated with 
collapsible ground, shrinking or swelling clay and running sand was considered ‘low’. The 
potential hazard associated with compressible ground was considered ‘moderate’. 
 
‘Moderate’ hazard with regard to ground dissolution was recorded approximately 97m north of 
the site.  

2.3.5 Hydrogeology 

According to Environment Agency groundwater vulnerability maps, the various superficial 
deposits recorded across the site have been classified as a Secondary (A) Aquifer, whilst the 
underlying chalk bedrock is classified as a Principal Aquifer.  
 
The site is not located within a groundwater Source Protection Zone (SPZ), however an SPZ 
Zone 1 (inner protection zone) is located 173m north-east of the site.  
 
There are three groundwater abstraction licences recorded within 500m of the site, all of which 
relate to the abstraction of water for potable use from a borehole located approximately 461m 
north of the site.  
 
No groundwater discharge consents have been recorded within 500m of the site.  

2.3.6 Hydrology 

The nearest identified formal surface water feature is Langstone Mill Channel, which flows north 
to south past the site immediately beyond the eastern boundary. Historical mapping has identified 
additional drainage channels which were previously present across the north-eastern and 
southern sections of the site. The current status of these former channels is unknown.  
 
A series of tidal waterways, referred to as Bridge Lake, Storehouse Lake, Chalkdock Lake, North 
Lake and South Lake, which collectively make up a saline estuary are located approximately 
500m south of the site.    
 
No surface water abstraction points have been recorded within 500m of the site.  
 
Sixty-six surface water discharge consents have been recorded within 500m. Two of these entries 
were recorded as being on site and were related to the to the discharge of ‘other matter-surface 
water’ resulting from the manufacture of computers / electronics / optical products. The receiving 
water was not supplied, however, based on the location of the site and adjacent watercourses is 
anticipated to be Langstone Mill Channel. The consent was originally issued in April 1978 to 
Xyratex Ltd. and superseded in March 1995 with a similar authorisation issued to Fasset Ltd. The 
latest iteration of the consent is understood to be active.    
 
Four pollution incidents to controlled waters were recorded within 250m. The closest recorded 
incident occurred on March 1995 approximately 82m east of the site, involving the release of 
‘unknown oils / related products’ into an undisclosed watercourse. This was considered to be a 
Category 3 (minor) incident. An additional Category 2 (significant) incident occurred on January 
1997 approximately 94m north-east of the site, involving the release of ‘diesel oil’ into an 
undisclosed watercourse.   
 
A prosecution relating to controlled waters has been recorded within 250m. This incident involved 
‘tipping brick rubble onto land without a waste management license’ in February 2005.  
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2.3.7 Flood Risk 

According to Environment Agency records, the majority of the site is located in Flood Zone 1 and 
is therefore not within an area susceptible to flooding from rivers or sea without defences.  The 
eastern periphery of the site, immediately adjacent Langstone Mill Channel is located within Flood 
Zone 2 (Fluvial Models). With the exception of a small section of the LTP Site Eastern Access 
Road, no on-site infrastructure is impacted by this designation. Zone 3 (Fluvial Models) is located 
immediately east of the site.   
 
Due to the size of the proposed development (>1Ha), a formal Flood Risk Assessment is likely to 
be required.  
 
An area benefitting from flood defences is recorded approximately 70m west of the site. No flood 
storage areas have been recorded within 250m.  

The site is located within a BGS Groundwater Flooding Susceptibility Area where there is 
potential for groundwater flooding to occur at surface.  

2.3.8 Radon Risk Potential 

The Radon Guidance on protective measures for new dwellings indicates that the site is located 
within an area where between 3% and 5% of homes are above the National Radiological 
Protection Board (NRPB) recommended action level.  
 
As a result, basic radon gas protective measures are likely to be required in new buildings at the 
site. 
 
It is recommended that a site-specific radon risk assessment be obtained.  

2.3.9 Landfill and Waste Management Sites 

A historic landfill facility has been recorded within 500m of the site, which was used to dispose of 
household waste and was located approximately 191m south-west. The rate of input, date of 
operation / closure, and the size of the facility have not been recorded.   
 
One landfill site has been recorded by the Local Authority within 500m, located 201m to the south-
west, off Southmoor Lane and was operated by Havant Borough Council. The facility was 
authorised to accept household, commercial and acidic waste. No further information was 
available regarding maximum input rate, size, or last date of input, however, the site is understood 
to have closed.  
 
Seven historic waste treatment, transfer and disposal facilities were recorded within 500m of the 
site with one of these entries located on-site. Teleplan Ltd are authorised to operate an electronics 
(WEEE) treatment facility within the current site boundary; no further detail have been provided, 
however the authorisation is understood to be active. The closest off-site entry relates to a 
household, commercial and industrial transfer station which was located 302m west of the site. 
Authorisation to operate was issued in September 1997 and was surrendered in October 2010.       
 
Two additional registered (EA) waste transfer facilities have been recorded within 500m and the 
closest is located 281m west of the site and is authorised to accept concrete and brick rubble, 
construction and demolition wastes and soils. The remaining facility is located approximately 
369m west, and is authorised to accept batteries, degradable commercial and household waste, 
inert materials, metal waste and special waste. Both facilities are understood to be active.   
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Three registered waste treatment / disposal sites have been identified within 500m. The closest 
entry relates to a scrapyard located approximately 248m north of the site and the accepted waste 
was restricted to scrap metal, and associated vehicle wastes. The license lapsed or was 
cancelled in August 1990. The remaining treatment facilities were located in excess of 350m from 
the site.      

2.3.10 Industrial Land Uses 

Seventy-six contemporary trade directory entries have been recorded within 250m of the site, of 
which eighteen are currently active. Three entries (all inactive) have been recorded on site.    
 
The inactive on-site entries relate to printing activities undertaken by Diamond Print and Mail 
Centre Ltd., computer manufacture (Xyratex Ltd.) and general engineering (Saacke Combustion 
Services Ltd.). 
 
Active off-site trade directory entries include; tool design and manufacturers, blind awning and 
canopy manufacture, domestic appliance servicing and repair, domestic cleaning services, air 
conditioning and refrigeration contractors, spray painting/coating, precision engineering, marine 
electrical services, petrol filling stations, garage services, electrical engineers, metal finishing 
services and pallet manufacture.  
 
Potentially contaminative inactive entries included; fireplace and mantelpiece manufacture, air 
conditioning and refrigeration contractors, domestic cleaning services, general engineering, 
commercial vehicle repair, car body repairs, precision engineering, aviation engineering, crane 
hire, printers, electronic component manufacture  and distribution, pest and vermin control, 
marine engineering, case manufacturers, hospital, road haulage services, packaging 
manufacturers, waste disposal services, tyre dealers, distribution services, plastic injection 
moulding, sheet metal work, screen printing, car component manufacture, garage services, dry 
cleaners, boatbuilding, metal finishing, builders merchants, plastic product manufacture and  
lighting manufacture.  
 
Two petrol filling stations (PFS) are recorded within 250m. The closest (Havant Lorry Park) is 
located approximately 137m north of the site. This facility is recorded to be obsolete. An additional 
active PFS (Tesco Havant Extra) is recorded approximately 141m north.  
 
Twelve industrial manufacturing points of interest were recorded on-site. These records include 
manufacturing businesses (Fasset Ltd, Havant International Ltd.) and nine unspecified tanks. An 
additional fourteen manufacturing points of interest (predominantly ‘works’ facilities) are recorded 
off-site within 250m.  

2.3.11 Environmental Permits, Incidents and Registers 

Two Integrated Pollution Control (IPC) consents and three Integrated Pollution Prevention and 
Control (IPPC) authorisations have been issued within 500m of the site according to the database 
search undertaken as part of the Delta Simons Phase I Desk Study. Two of these entries (both 
IPC) were recorded on-site, authorising ‘processes involving halogens within the chemical 
industry’ by Adflex Solutions Ltd. The initial authorisation was issued in March 1995 and varied 
(non-substantially) in January 1997. Authorisation was subsequently revoked, however no 
associated date has been supplied. The remaining recorded IPPC authorisations were located in 
excess of 350m from the site, and related to the combustion of waste derived fuel, and landfilling 
activities.   
 
Fifteen Local Authority Pollution Prevention and Control permits are recorded within 500m, one 
of which is located on-site. The on-site authorisation is held by Teleplan and White Electronics 
Ltd. and relates to ‘unspecified’ Part B activities. Additional authorised processes within 150m of 



Langstone Technology Park, Havant        10/1425/001 

Geo-environmental Appraisal Report October 2019 

 

Page 17 

Clancy Consulting Ltd. 

the site include ‘coating of metal and plastic’ at a site located 29m to the south-west, and 
‘respraying of motor vehicles’ at facilities located 45m, 76m, 78m, and 119m south-west, and 
121m west. The majority of these authorisations remain active.  
 
Six authorisations under the Radioactive Substances Act for the keeping, use and disposal of 
radioactive substances have been issued within 500m. These authorisations are all held by Apollo 
Fire Detectors Ltd. at premises located between 44m and 126m north-west of the site.    

2.3.12 Sensitive Land Uses 

The site is situated within a Nitrate Vulnerable Zone for surface waters.  
 
An area of outstanding natural beauty (Chichester Harbour) has been designated by Natural 
England approximately 406m to the south-east. In addition, Chichester and Langstone Harbours, 
recorded approximately 306m to the south have been designated a RAMSAR site.  

A Site of Special Scientific Interest (Langstone Harbour) has been designated by Natural England 
approximately 306m south of the site.  
 
According to historicengland.org.uk there is one area of heritage interest located within 100m. 
This feature is a Grade II Listed Building known as Langstone Hotel. 

2.3.13 Planning  

A search of the Havant Borough Council Planning Portal was undertaken by Delta Simons on 
13th May 2019 in order to identify any applications on, or in the vicinity of the site pertinent to the 
proposed development.  
 
Several applications were identified, the majority of which are understood to relate to minor 
external changes or changes in use of on-site buildings. 
The following specific applications were identified: 
 

• Demolition of existing steel-clad building and two portacabins to make way for a single 
storey timber framed building to house a nursery school with capacity for 52 pupils (ref. 
APP/10/00272, dated August 2010) 
 

• Construction of Waste Compactor Housing and Consumables store (ref. APP/11/00168, 
dated February 2011) 

 

• Installation of 2 no. roof mounted condenser units and associated chiller pipework to 
support 2 no. additional internal computer room air conditioning units (ref. APP/15/01225, 
dated October 2015) 

 
Delta Simons state that no additional potentially contaminative activities or other information 
pertinent to the assessment was identified from the historical planning records. 

2.4 Summary of Other Previous Investigations  

As part of the Preliminary Geo-Environmental Risk Assessment Report, Delta Simons provided 
a summary of previous investigation works undertaken at the site. An overview of these 
investigations is provided below.  
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2.4.1 WSP Phase I Environmental Assessment December 2005 

Investigations were undertaken in December 2005 by WSP Ltd (‘Phase I Environmental 
Assessment – Langstone Technology Park’) though we have not been in receipt of a copy of this 
report.  
 
Potentially contaminative activities identified during a site walkover undertaken as part of the 
investigation were limited to the storage of diesel fuel in two above ground storage tanks and the 
storage of waste materials.  
 
During the investigation the Contaminated Land Officer at Havant Borough Council was 
contacted. According to WSP, the Officer stated that based on the historical and neighbouring 
land uses, and the use of good quality hardstanding, the site was not considered to pose a 
concern with regard to human health given its continued use as a technology park. It was noted 
that in the case of redevelopment, further intrusive investigations would be required. 
 
The following third-party reports were also reviewed as part of WSP’s assessment, however, 
were not provided to Delta Simons: 
 

• A 1999 Environmental Monitoring Program undertaken by Casella Ltd. The report is 
understood to have detailed results of effluent monitoring, industrial emissions monitoring, 
ground water monitoring, surface water monitoring and building fabric monitoring. WSP 
indicated that the Casella Ltd. report reviewed a number of intrusive and non-intrusive 
investigations previously undertaken at the site, and identified potential issues associated 
with; elevated, but relatively low concentrations of toluene and hydrocarbons recorded 
during effluent monitoring for Building 2000,  groundwater contamination associated with 
chlorinated solvents; and copper contamination ‘within a concrete slab’. It was noted by 
WSP that the effluent treatment facility had subsequently been decommissioned, that the 
identified groundwater contamination was outside the current Site boundary and that the 
concrete slab had since been remediated. 
 

• A 1999 Phase I Environmental Audit undertaken by WSP Environmental. 
 

• A 1999 Initial Ground Investigation by Soil Consultants Limited, which was understood to 
have identified potential issues associated with elevated concentrations of cadmium in 
soil samples taken from two boreholes excavated at the site, and elevated levels of 
arsenic, lead, copper, zinc and mercury within samples taken from a single borehole. It 
was noted by WSP that the soil guidance values used for comparison at that time were 
no longer applicable.  
 

• A 2003 and 2004 ‘Addendum Site Investigation Report’ undertaken by STATS Ltd. WSP 
indicated that the report identified potential issues associated with elevated 
concentrations of ground gases within Made Ground at the site. This report was, however 
based on a single monitoring visit and did not record flow rate.  

 
WSP stated within the report that based upon the information obtained the contamination issues 
identified did not represent a significant risk with regard to the continued commercial use of the 
site. It was noted, however that the potential presence of residual contamination, which may 
require remediation in the event of redevelopment, could not be discounted. 
 
Given the ground gas concentrations identified in a previous investigation at the site, it was 
considered that the presence of ground gas could not be discounted, as such, further ground gas 
testing was recommended. 
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2.4.2 Delta-Simons Phase I Environmental Assessment September 2015 

Delta Simons produced a Phase I Environmental Assessment, dated September 2015 though we 
have not been in receipt of a copy of this report. The report was undertaken as an appraisal of 
‘inground’ environmental risks and liabilities, as part of a pre-divestment assessment of the site. 
It was undertaken in the context of the site remaining under commercial/ industrial use. 
 
As part of the investigation a site walkover was undertaken. At the time of the investigation, the 
site was occupied by offices, laboratories, light manufacturing/ engineering, a gym, and a nursery.  
 
The following potential sources of contamination were identified during the Site Walkover carried 
out on 29th July 2015: 
 

• Waste storage areas were identified toward the east and west of the site. The Site 
Facilities Manager stated that the western waste storage area had been used by the 
former tenant (IBM) for chemical storage and processing. Associated plant remained 
present, including two above ground storage tanks. The plant was understood to include 
air and chemical extraction systems, solvent recovery equipment, carbon absorption 
tanks, and chemical storage which included hydrochloric acid, sodium hypochlorite, 
xylene, nitrogen and cyanide. 
 

• Further general waste storage areas were observed to the west and south-west of 
Building 5000 (comprising vegetation, metal cardboard, domestic waste, vehicle tyres and 
drums) 
 

• Beneath Building 1000 in north-western corner of the site, was a chemical drum store. 
The drums were located within an area of secondary containment; 
 

• Electricity sub-stations were identified in the south-western corner and the centre of the 
site 
 

• A back-up generator was located between Building 3000 and Building 4000 (central 
section of the site) 
 

• In the south-west corner of the site, a deionised water production plant and caustic storage 
area were recorded, in addition to an effluent treatment plant and buffer holding tanks. It 
was understood that this area had undergone previous intrusive investigation works, 
however, no further information was available. Used engines/ motors were noted to be 
stored on pallets externally in this area. 

 

• It was noted that Asbestos Containing Materials were present within the fabric of the 
buildings on-site, managed via an Asbestos Register. No evidence of leakages/ spillages 
was observed during the walkover and no significant issues of potential environmental 
concern (aside from the potential sources listed above) were identified. 
 

The following additional anecdotal information was obtained during the walkover: 
 

• It was understood that surface water pooling occurs in car park areas during periods of 
increased precipitation. 
 

• Delta Simons was informed by the Facilities Manager that a pollution incident which 
required remediation works had taken place in 1984, however, no further details were 
available. Delta Simons did not consider this to represent a significant cause for concern 
in the context of the current commercial / industrial use of the site.  
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• Two oil interceptors were recorded within the eastern car parking area. 
 

• Two tunnel entries (into an embankment) were present within the northern elevation of 
Building 1000 toward the north-western corner of the site. 

 

• A surface water pump house was observed to the east of Building 6000. 

2.5 Desk Study Conclusions / Recommendations  

Based on the data presented above, Delta Simons Environmental Consultants Ltd. carried out a 
Preliminary Risk Assessment in accordance with the guidance established in Environment 
Agency document CLR 11 ‘Model Procedures for the Management of Land Contamination’.  
identifying and evaluating potential sources of contamination, possible receptors following 
redevelopment, and potential contaminant linkages.  
 
The site was considered by Delta Simons to represent ‘moderate’ environmental sensitivity based 
on the presence of the underlying superficial Secondary A Aquifer, the Principal bedrock aquifer, 
and the commercial / industrial use of the site and surrounding area.  
 
The following potential contaminant sources were considered significant: 
 
On-site: 
 

• Potential sources of contamination at the site are considered to include; limited quantities 
of fuel and chemical storage associated with the current site use(s), chemical storage and 
activities associated with the site’s former uses (electronics manufacture), and historical 
use of the north-eastern section of the site as a sewage works between 1909 and ca.1972.  

 
Off-site: 
 

• Delta Simons considered significant potential historical off-site sources of contamination 
(within 150m) to include; a mill, a sewage works, factories, an engineering works, a 
warehouse, a boatbuilding works / works, a plastics factory and a pumping station with a 
tank.  
 

• Current potential off-site sources of contamination were considered to include; vehicle 
respraying processes, metal coating processes, a landfill, a fuel station and facilities for 
tool design, precision engineering, aviation engineering and engineering services. 

  
Given that the proposed redevelopment requires the partial demolition of existing on-site 
buildings in the northeast of the site and the construction of new buildings in the south-west, it 
was recommended that an intrusive site investigation be undertaken to assess uncertainties / 
data gaps identified in the preliminary Conceptual Site Model. 

 SITE INVESTIGATION    

3.1 Investigation Design & Objectives 

Based on the findings and recommendations presented in the Delta Simons Environmental 
Consultants Ltd. Preliminary Geo-Environmental Risk Assessment, an intrusive investigation was 
designed and undertaken by Clancy Consulting Ltd. The design was provided by the appointed 
Clancy Consulting Ltd Structural Engineer and approach based on guidance provided in BS 
10175 Code of Practice for Investigation of Potentially Contaminated Land (2011).  
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The aim of the investigation was to provide initial characterisation of ground conditions at the site, 
in order to produce and refine a representative Conceptual Site Model, to carry out contamination 
and geotechnical assessments to inform civil and structural design and to ensure that the site is 
suitable for the proposed end-use.  
 
An additional objective of the investigation was to examine the geotechnical competence of 
materials at the site, including an examination of the existing structure’s foundations, in order to 
provide indicative foundation solutions and to support future detailed geotechnical design.   

3.2 Exploratory Fieldwork 

The ground investigation works were carried out between 17th and 25th July 2019 and comprised 
the following works:  
 

• Excavation of 8 No. window sample boreholes (WS1 to WS8) to a maximum depth of 
5.45m bgl.  
 

• Hand excavation of 4 No. trial pits (HTP1 to HTP4) to a maximum depth of 1.4m bgl.  
 

• Excavation of 4 No. cable percussive boreholes to a maximum depth of 24.85m bgl. 
 

• Excavation of 2 No. trial pits using a mechanical excavator to depths of between 2.05m 
and 2.10m bgl to enable soakaway testing in accordance with BRE 365.  

 

• Indicative infiltration testing (falling head) within selected window sample boreholes (WS2 
and WS6). 

 
Soil samples for chemical and geotechnical laboratory testing were collected at regular intervals 
from each exploratory hole location and sealed in appropriate plastic and glass containers 
provided by the laboratory.  
 
The exploratory locations were positioned within areas proposed for redevelopment with a 
targeted approach towards locations of potential contamination, proposed structures and 
infrastructure.  
 
WS1 and BH1/1A were located to the south of Building 6000. These excavations were positioned 
so as to identify ground conditions in this area to aid in structural design. In addition, HTP1 and 
HTP2 were excavated immediately adjacent to Building 6000 in order to examine the construction 
characteristics of the existing building foundations.     
 
WS3, WS4 and BH2 were positioned to the north and south of the existing main car park, within 
the footprints of two of the proposed new buildings. The purpose of excavations was to examine 
the ground conditions, geotechnical competence and contaminative status of the ground in this 
area. HTP3 was excavated within the existing car park between these buildings in order to provide 
general coverage of the site with regard to soil sampling / chemical testing and to assess the 
build-up of the existing car park. 
 
WS5 and BH3 were excavated within the footprint of the westernmost of the proposed new 
buildings in order to provide geotechnical data to enable foundation design. These locations 
examine the potential for contamination to be present as a result of the previous operation of a 
deionised water plant, caustic tanks, effluent treatment plant and vehicle wash identified in this 
area during the Delta Simons Report.  
 
WS2 was located toward the centre / west of the site within a proposed car park area, adjacent 
to an existing electricity sub-station on site. In addition to establishing geotechnical characteristics 
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the objective of this excavation was to determine the chemical quality of soils in this area, which 
has previously also been established as historically being used for the temporary storage of 
waste.  
 
WS6, WS7, WS8, BH4, HTP4 were excavated toward the north-east of the site, within the area 
that was historically occupied by a sewage treatment works, and which is to be redeveloped 
(partial demolition of Building 1000 and the construction of a new vehicle parking area). HTP4 
was excavated adjacent to the existing building in order to examine the existing building 
foundations and assist with future design work.  
 
SA1 and SA2 were excavations undertaken to enable soakaway testing and were positioned 
toward the south and north of the site to examine the permeability of the subsurface within areas 
where the installation of drainage is currently under consideration. Falling head tests were also 
undertaken in WS2 and WS6 for this purpose.     
   
An exploratory hole location plan is provided in Appendix I as Drawing No. 10/1425/002.  

3.3 Ground Conditions 

Details of the ground conditions encountered, along with records of the soil samples taken are 
presented on the exploratory hole records in Appendix II with a summary of the ground conditions 
provided below. 

3.3.1 Made Ground 

Made Ground was encountered in all exploratory hole locations to depths of between 0.65m and 
3.1m bgl. However, HTP1 to HTP4, SA2, WS7 and WS8 were terminated within Made Ground 
and therefore did not prove the base of the material.  
  
Tarmac hardstanding was encountered at surface in nine of the excavations with thicknesses of 
between 0.1m and 0.25m. The tarmac hardstanding was commonly underlain by sub-base type 
materials of sandy gravel of limestone to a maximum depth of 0.65m or sandy gravel of flint to a 
maximum depth of 0.35m bgl. In WS5, HTP1 and HTP2, this was directly underlain by concrete 
with a thickness of between 0.05m (WS5) and 0.19m (HTP1 and HTP2). In HTP1 and HTP2 the 
concrete was steel reinforced with 8mm rebar.  
 
In the locations of BH1, BH1A, WS2, WS6 to WS8 and SA1 to SA2, the Made Ground was found 
to be topped by grass and occasionally topsoil type materials.  
 
The composition of the underlying Made Ground was highly variable, reflecting the variability of 
infrastructure and land use across the site.  
 
In the locations of BH1, BH1A, WS7, WS8, SA1 and SA2 (where historic structures were found 
to be present), the Made Ground was found to comprise a mix of granular deposits with gravel 
and cobbles of brick and concrete and (in the location of SA2) occasionally fragments of pottery 
and slate to a maximum depth of 2.45m bgl. These deposits are consistent with soils derived from 
the demolition process and reworking of demolition type materials. 
 
Elsewhere on site, the Made Ground comprised a mix of granular and cohesive deposits with 
gravels often including flint, concrete and occasionally brick and chalk proven to a maximum 
depth of 1.6m bgl.  
 
Fragments of organic material including decaying wood, rootlets and grass were noted between 
1.0m and 1.25m in WS2, in WS6 between 1.5m and 3.1m bgl and in HTP1 between 0.24m and 
1.4m,  
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Visual and olfactory evidence of hydrocarbon contamination was identified in WS2 and WS5 
between the depths of 0.95m to 1.6m and 2.5m to 3.45m respectively, spanning both Made 
Ground and natural stratas. 
 
Subsurface Structures / Obstructions 
 
Subsurface hardstanding / obstructions were encountered in WS3, WS5, BH1, BH1A, HTP1 and 
HTP2 and SA2.  
 
In WS3 a layer of 0.1m thick tarmac was encountered at a depth of 0.35m bgl, underlain by layer 
of concrete, recorded to a depth of 0.65m bgl. This represented the base of the Made Ground in 
this excavation.  
 
A thin layer of tarmac was also recorded toward the middle of the Made Ground profile in WS5 
between 0.35m and 0.40m bgl.  
 
A layer of in-situ concrete was encountered in BH1 and BH1A at a depth of 1.0m and recorded 
to 1.15m bgl. A small void was recorded immediately below the concrete between 1.15m and 
1.30m bgl. This concrete may represent the floor / hardstanding associated with the historic 
buildings in this location.  
 
Buried structures were encountered in SA2 in the form of a historic building foundation and 
drainage, proven to the depth of 2.1m bgl.  
 
It is noteworthy that it is possible that buried structures / basements may present in other areas 
of the site which have not been identified during this investigation.  

3.3.2 Superficial Strata  

River Terrace Deposits/Brickearth 
 
A variable, alternating sequence of predominantly granular and cohesive strata potentially 
consistent with materials described by the BGS as River Terrace Deposits or Brickearth 
(depending on the publication) was encountered below the Made Ground, or topsoil in each of 
the excavations.  
 
The BGS indicate that these deposits are likely to be restricted to the western periphery of the 
site, however intrusive investigation works suggest that the deposits extend across much of the, 
as far east as SA1.  
 
In general, where encountered, these materials comprised one of three different types. 
 

• A cohesive material typically described as very soft to soft light brown / brownish white / 
grey occasionally silty, slightly sandy to sandy, slightly gravelly to very gravelly clay. The 
gravel component was described as rounded to sub-angular, fine to coarse of flint.  
 

• Predominantly granular material described as very loose to medium dense brown / light 
brown clayey, sandy gravel. The gravel was described as angular to rounded, fine to 
coarse of flint.  

 

• Firm brown very sandy slightly gravelly clay. Gravel was described as sub-rounded, fine 
to coarse of flint. This material was characterised by the presence of frequent wood 
fragments.       
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In addition to the above, in WS4 a band of greenish grey silt underlain by greenish grey clay with 
sand lenses was encountered from 2.5m to the base of the borehole at 5.45m bgl.  
 
Underlying the Made Ground in BH4 was a layer of very soft plastic brown amorphous very silty 
peat, which was recorded between 1.0m and 1.6m bgl. This was the only significant organic 
deposit recorded during this investigation.  
 
Weathered Chalk Bedrock 
 
Materials consistent with weathered bedrock were encountered across the site underlying the 
superficial horizons described above and located above intact chalk rock (where encountered). 
 
The degree of weathering varied substantially across the site, and at various locations this 
material was described as an extremely weathered predominantly cohesive material (very soft to 
firm occasionally sandy gravelly clay), or a de-structured predominantly granular material 
described as medium dense clayey, sandy gravel. In both cases the gravel component was 
described as angular to rounded, fine to coarse of chalk and flint.  
 
The cohesive strata was recorded in WS1, BH1A and BH2 between a minimum of 2.6m and 
proven to a maximum of 5.45m. The granular material was encountered in WS2, BH1A, BH3, 
BH4 between a minimum of 2.5m proven to a maximum of 6.0m. Where both types were 
encountered within the same excavation, the cohesive material was located above the granular.       

3.3.3 Chalk Bedrock (Undifferentiated)  

Chalk was recorded in BH1A to BH4 below the superficial and weathered materials described 
above. The chalk was encountered at depths of between 5.1m and 6.0m bgl and recorded to a 
maximum depth of 24.85m bgl. 
 
In general, where encountered, this material was described as structureless chalk (Grade Dm) 
composed of uncompacted brownish/light brownish / yellowish / greyish cream slightly sandy 
slightly gravelly occasionally cobbly silt. The gravel / cobble component was described as sub-
angular to sub-rounded very weak chalk and black flint.  
 
An exception was encountered in BH4 between 15.0m and 16.50m bgl where a slightly less 
weathered horizon was recorded. This material was described as structureless chalk (Grade Dc) 
composed of uncompacted light greyish cream sandy, silty sub-angular to sub-rounded medium 
to coarse gravel. This material was underlain by the Grade Dm chalk described above.    

3.4 Groundwater    

Groundwater was encountered across the site during the fieldwork at depths of between 1.9m 
and 6.0m rising to between 1.8m and 3.7m. Groundwater was not recorded in WS2 or WS6 due 
to the undertaking of falling head tests in these locations. The soils were however noted to be 
‘wet’ from 3.5m and 4.8m respectively.  
 
Groundwater was not encountered with any of the trial pits or within WS7 and WS8.  
 
Subsequent monitoring visits are to be undertaken on four occasions over the coming months in 
the locations of BH1A, BH3, WS3 and WS4. The results will be reported upon completion of the 
monitoring works.  
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3.5 Laboratory Chemical Testing 

Selected soil samples were recovered at regular intervals and submitted to a UKAS / MCerts 
accredited laboratory for a general and targeted suite of analysis.  
 
Nine samples of Made Ground and six samples of underlying natural soils were submitted for 
chemical testing.  
 
Testing included analysis of some or all of the following determinands: arsenic, beryllium, 
cadmium, chromium (VI), copper, lead, mercury, nickel, selenium, vanadium, zinc.  
 
Selected soil samples were also tested for speciated PAH, speciated TPH, asbestos identification, 
speciated PCBs, Total Organic Carbon, pH and water-soluble sulphate.  
 
Copies of the laboratory test certificates are presented in Appendix III. 

 TIER 1 CONTAMINATION ANALYSIS 

4.1 Soil Guidelines  

At a Tier 1 stage the long-term human health toxicity of the soil has been assessed with reference 
to the LQM / CIEH S4ULs for Human Health Risk Assessment and CL:AIRE Category 4 
Screening Levels (C4SLs). The proposed development will comprise the partial demolition of an 
existing laboratory and manufacturing unit located toward the north of the site in order to extend 
parking provision, the construction of four (4No.) light industrial / commercial units with associated 
adjacent parking provision across the southern section and additional parking in the east and 
west of the site. The newly constructed parking area toward the north of the site will include 
provision for peripheral ornamental landscaping, however following redevelopment, the majority 
of the site will remain under hardstanding.  
 
On this basis, chemical test results have been compared against Site Screening Values (SSVs) 
for a commercial / industrial end use.  
 
Where appropriate the statistical significance of the chemical test results has been assessed by 
reference to the CIEH & CL:AIRE publication “Guidance on Comparing Soil Contamination Data 
with a Critical Concentration” (2008). 
 
For the purpose of this report a ‘planning scenario’ has been applied which aims to demonstrate 
that there is a 95% probability that the true population mean falls below the critical concentration 
(soil screening value).   

4.2 Inorganic Contamination 

Nine samples of Made Ground and six samples from the natural strata were submitted for 
chemical testing for inorganic determinands. Statistical analysis of the test results has been 
carried out for the Made Ground with individual analysis of the natural soil samples.  
 
The test result and statistical analyses of the Made Ground samples indicate that all 95%ile 
concentrations for the inorganic determinands tested fell below their respective SSVs when 
compared to values generated for commercial end use.  
 
Statistical outliers were recorded for beryllium and water soluble boron in WS2 at 1.1m with 
respective recorded concentrations of 1.1 mg/kg and 2.6 mg/kg compared to the respective SSV 
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of 12 mg/kg and 240000 mg/kg. As nether of the concentrations recorded exceed the respective 
SSVs, these records are not considered significant.  
 
A statistical outlier was recorded for cadmium in SA1 at 0.6m with a concentration of 1.8 mg/kg 
compared to the SSV of 190 mg/kg. As the record does not exceed the SSV, it is not considered 
significant.   
 
No exceedances were recorded for any of the natural samples tested when compared to values 
generated for commercial end use.  
 
The results of the chemical analyses of inorganic contaminants indicate that both the Made 
Ground and underlying natural soils are uncontaminated in regard to human health when 
compared with the appropriate published Soil Screening Value.   

4.3 Organic Contamination 

Visual and olfactory evidence of hydrocarbon contamination was recorded in the Made Ground 
and natural soils in WS2 along within the natural soil in WS5. Potentially impacted samples from 
both of the excavations were subsequently recovered and scheduled to chemical analysis for 
organic determinands. Additional samples were recovered from across the site for laboratory 
testing to determine background concentrations.   
 
Nine samples of Made Ground and six samples of the underlying natural soils were scheduled for 
speciated PAH analysis. One sample of Made Ground, and three samples of natural materials 
were also scheduled for speciated TPH analysis with one sample of the Made Ground tested for 
PCB analysis.  
 
No elevated concentrations of the 16 PAH compounds or TPH fractions tested were recorded 
within the Made Ground or natural soils when compared to SSVs generated for a commercial end 
use.  
 
A statistical outlier was recorded for the PAH compound naphthalene in WS2 at 1.1m with a 
recorded concentration of 0.29 mg/kg compared to the SSV of 190 mg/kg. As the concentration 
does not exceed the SSV, the record is not considered significant.  
 
Despite the above, in the location of WS2 at 1.1m and WS5 at 2.6m where visual and olfactory 
evidence of hydrocarbon contamination was observed during the investigation works, 
concentrations of TPH fractions Ali C10-C12, Ali C12-C16 and Aro C12-C16 have been recorded 
in excess of Water Screening Values (WSVs).  
 
The concentration recorded for TPH fraction Ali C10-C12 in WS2 at 1.1m was 242 mg/kg and in 
WS5 was at 2.6m was 89 mg/kg compared to the WSV of 48 mg/kg. For Ali C12-C16 the 
concentrations were recorded as 2210 mg/kg and 318 mg/kg respectively compared to the WSV 
of 24 mg/kg. The concentrations of Aro C12-C16 were recorded as 1830 mg/kg and 218 mg/kg 
respectively compared to the WSV of 169 mg/kg. 
 
Given the presence of the superficial Secondary A and Principal bedrock Aquifers beneath the 
site and that groundwater has been identified between approximately 2.0 to 3.0m bgl, it is 
considered that a viable pathway may exist through which identified contaminants may migrate 
into the controlled waters. In the location of WS5 at 2.6m bgl, the sample was taken below the 
ground water level.  
 
It is noteworthy that samples from WS2 at 2.4m and WS5 at 3.9m were retrieved and tested to 
establish the extent of any vertical migration of these identified contaminants. Both samples did 
not record any elevated concentrations of the determinands tested.  
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PCBs 
 
One sample, taken from WS2 at a depth of 1.1m bgl was scheduled for speciated PCB analysis.  
 
Individual PCB species (PCB105, PCB118, PCB156 and PCB167) were recorded above 
laboratory levels of detection. The sum recorded concentration of these contaminants was 0.148 
mg/kg, which whilst elevated did not exceed the adopted SSV of 0.240 mg/kg for the ‘sum of 
dioxin-like PCBs’ on commercial/industrial sites taken from Environment Agency Science Report 
SC050021 ‘Soil Guideline Values for dioxins, furans and dioxin-like PCBs in soil’  
 
Total Organic Carbon 
 
Seven samples (one from the shallow natural and six from the underlying chalk bedrock) from 
across the site were retrieved and sent to a UKAS accredited laboratory to be tested for total 
organic carbon (TOC).  
 
The TOC content of the shallow natural sample was 1.08% with the TOC in the chalk bedrock 
ranging from 1.69% to 4.67%.  
 
To derive the percentage of soil organic matter (SOM), in accordance with CLEA guidance the 
TOC must be divided by 0.58.  
 
As such, the shallow natural soil sample has a SOM of 1.86% with the chalk bedrock recording 
SOMs ranging from 2.91% to 8.05%. 

4.4 Asbestos Contamination 

Seven soil samples taken from the Made Ground were screened using microscopy for the 
presence of asbestos fibres. 
 
None of the samples tested proved the presence of asbestos fibres, or asbestos containing 
materials in excess of qualitative levels of detection.  

 CONTAMINATION ASSESSMENT 

5.1 General  

Based on the information obtained during the preliminary ground investigation and laboratory 
testing, a ‘Conceptual Site Model’ (CSM) has been amended accordingly. The conceptual Site 
Model is used as a basis to identify contamination sources, pathways and receptors and is subject 
to constant refinement as more information becomes available.  

5.2 Environmental Setting & End Use 

Made Ground was identified during the intrusive investigation works to depths of up to 3.1m bgl. 
and generally comprised a variable sequence of either predominantly granular or cohesive 
materials of various subtypes.  
 
The Made Ground was underlain by a sequence of interbedded granular and cohesive strata and 
/ or a highly weathered material derived from the underlying bedrock. These superficial deposits 
were proven to a maximum depth of 6.0m bgl.  
 
Solid bedrock was encountered below the superficial deposits across the site and proven to 
24.85m bgl. 
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Visual and olfactory evidence of hydrocarbon contamination was recorded in WS2 between 1.0m 
and 1.25m and 1.6m spanning Made Ground and natural soils along with the natural strata in 
WS5 between 2.5m and 4.0m bgl. 
 
Groundwater was encountered at approximately 2.0m to 3.0m across the site.  
 
Whilst a complex distribution of lower and higher permeability horizons has been proven within 
these units, the overall hydrogeological character of the geology underlying the site is not 
considered to be substantially different from the preliminary risk assessment; comprising a 
sequence of moderately permeable (Secondary A Aquifer) superficial strata, underlain by highly 
permeable (Principal Aquifer) bedrock. As such, the environmental setting remains of ‘moderate’ 
sensitivity.  

5.3 Revised Conceptual Site Model  

In accordance with CLR11 “Model Procedures for the Management of Land Contamination” 
(2004) and BSI 10175 “Code of Practice for Investigation of Potentially Contaminated Land” 
(2011), a Preliminary Conceptual Site Model was developed to identify potential contamination 
sources, migration pathways and receptors within the study area.   
 
Chemical testing undertaken during the site investigation did not identify any contaminants which 
exceeded relevant SSVs for commercial / industrial end use in terms of human health. No 
asbestos fibres or ACMs were encountered during the investigation.  
 
Whilst no elevated concentrations of the determinands tested have been recorded in terms of 
human health, localised concentrations of contaminants not identified / investigated during this 
investigation may be present in quantities considered harmful in terms of human health.  
 
Site workers involved in excavations for foundations, roads, sewers etc. may come into direct 
shallow Made Ground soils which have not been identified during this investigation. As any Made 
Ground does represent a potential risk, we would therefore recommend that simple precautionary 
measures be adopted during the construction phase i.e. good personal hygiene, provision of 
welfare facilities and basic personal protective equipment i.e. gloves and safety glasses. Should 
during any future investigation / remediation / construction works identify visual or olfactory 
evidence of contamination, a suitably qualified environmental consultant should be contacted to 
further assess any potential issues.  Additional works may be required to suitably quantify the risk 
to potential and identified receptors.  
 
In respect to controlled waters, chemical testing has identified elevated concentrations of organic 
contaminants when compared to SSVs for commercial / industrial end use with the following 
contamination sources have been identified within the Made Ground and natural soils in WS2 and 
natural soils in WS5.   
 

• Elevated concentrations of TPH fractions Ali C10-C12, Ali C12-C16 and Aro C12-C16 in 
WS2 at 1.1m and WS5 at 2.6m. 

 
WS2 was positioned in the location of a historic waste storage area and also adjacent to an 
existing electricity sub-station with WS5 adjacent to the historic tanks in the west of the site which 
are likely to be the source of contamination in these locations. Given the presence of controlled 
waters beneath the site and groundwater identified at approximately 2.0m to 3.0m bgl, it is 
recommended that further works be undertaken in these areas with the retrieval of soil and 
groundwater samples to suitably delineate the identified contamination and further assess the risk 
these contaminants pose.  
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Further thought should be given in these areas to any proposed hardstanding design and the use 
of permeable surfaces / soakaways as the introduction of water into these soils may increase the 
risk of the identified contaminants mobilising and migrating into controlled groundwaters.  

 HAZARDOUS GAS ASSESSMENT 

6.1 General 

Made Ground was identified during the intrusive investigation works to depths of up to 3.1m bgl. 
and generally comprised a variable sequence of either predominantly granular or cohesive 
materials of various subtypes with fragments of putrescible materials noted in two locations. 
Visual and olfactory evidence of hydrocarbons was also noted in two locations which can be a 
source of hazardous ground gasses. A review of historical maps of the area has identified historic 
sewage works with associated engine house and filter beds on site with industrial buildings 
historically occupying the south of the site. Within the surrounding area, another sewage works, 
mills, industrial units and infilled land / landfill have also been identified which could be viewed as 
sources of filled ground and potentially organic materials with the potential to generate hazardous 
ground gases.  
 
Natural strata beneath the site and within the surrounding area including alluvium and river terrace 
deposits are indicated to potentially contain peat and other organic materials with peaty soils and 
fragments of decaying wood / grass identified within the natural soils on site. The chalk bedrock 
could also be viewed as being a potential source of ground gasses, with samples retrieved for 
TOC testing recording organic concentrations up to 8.05%. 

6.2 Scope of Works 

In view of the above, four gas monitoring wells were installed in BH1, BH3, WS3 and WS4 with 
response zones set in the Made and natural strata. An initial gas monitoring programme was 
scheduled to comprise four monitoring visits over a minimum one month period in general 
accordance with CIRIA Report C665.  

6.3 Monitoring Results 

Monitoring has been undertaken on four occasions between 12th September and 30th September 
2019 with atmospheric pressures recorded ranging between 1009mb and 1027mb. Falling 
atmospheric pressure was recorded on two occasions. 
 
Copies of the results are presented in Appendix VII and summarised in the table below. 

Table 1 – Gas Monitoring Results 

Hole ID Methane (%v/v) 
Carbon Dioxide 

(%v/v) 
Flow Rate 

(l/hr) 
Gas Screening 

Value (l/hr) 

BH1A 0.0 4.7 0.7 0.0329 

BH3 0.0 4.8 0.1 0.0048 

WS3 0.0 7.2 0.1 0.0072 

WS4 0.0 0.0 0.1 0.0000 

 
The monitoring results have not recorded any methane concentrations and maximum carbon 
dioxide concentration of 7.2%. Gas flow rates were found to be generally absent with the 
maximum flow rate recorded of 0.7 l/hr. Based on the monitoring results, the worst-case Gas 
Screening Value (i.e. 7.2% carbon dioxide and 0.7 l/h flow) is 0.0504 l/hr. 
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In addition to the above, depleted oxygen was recorded in WS3 on one occasion with oxygen 
recorded at 10.9%. 

6.4 Discussion 

Based on the available results and the worst-case gas screening value of 0.0504 l/hr recorded, 
the site can be classified as Characteristic Situation 1 (CS1). 
 
According to the current guidance and best practice however, where carbon dioxide 
concentrations are recorded in excess of 5%, consideration should be given to increasing the 
classification to CS2. In this instance, given the relatively short monitoring period, the presence 
of elevated carbon dioxide, depleted oxygen levels, the depth and nature of the filled ground and 
presence of peat in the local area, we would recommend that the characteristic situation be 
increased to CS2 and that gas protective measures are installed in all new structures in 
accordance with guidance provided in BS 8485: 2015 “Code of Practice for the Design of 
Protective Measures for Methane & Carbon Dioxide Ground Gases for New Buildings”. 
 
There is now a requirement for the installation of gas protective measures to be independently 
verified in order to achieve discharge of planning conditions relating to contaminated land. 
Guidance is provided in CIRIA C735 “Good Practice on the Testing and Verification of Protection 
Systems for Buildings Against Hazardous Ground Gas”. 
 
We can advise on the verification procedures to ensure regulatory approval. 

 GEOTECHNICAL ASSESSMENT 

7.1 General 

It should be noted that this Section does not comprise or represent a Geotechnical Design Report 
(GDR) but instead provides preliminary information and recommendations based on the findings 
of the Ground Investigation. 
 
The geotechnical section of the ground investigation was designed in general accordance with 
guidance presented in BS EN 1997-2:2007. The objective of the investigation was to obtain 
preliminary information in order to assess the geotechnical properties of the ground and provide 
recommendations for foundation and infrastructure design.   

7.2 In Situ Geotechnical Testing 

In-situ standard penetration tests (SPTs) were carried out during window sample and cable 
percussive drilling at approximately 1.0m to 1.5m intervals in order to allow the assessment of 
ground conditions by establishing soil strength/density characteristics.  

7.2.1 Made Ground 

SPT ‘N’ values of between 15 and 40 were recorded within the granular Made Ground. The mean 
of the recorded ‘N’ values was 22.75. ‘N’ values of between 8 and 45 were recorded within the 
cohesive component with a mean recorded ‘N’ value of 17.2.     
 
SPT ‘N’ values in excess of 50 were recorded within the Made Ground in BH1, BH1A and WS8 
where obstructions were encountered. 
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7.2.2 Natural Strata  

The SPTs carried out within the shallow natural strata up to 3.45m recorded ‘N’ values ranging 
from 1 to >50 indicating these soils to be in a very variable condition.  
 
Beneath this, the SPTs recorded ‘N’ values ranging from 10 to 28 (with the exceptions of WS4 
and BH2 at 4.0m with respective ‘N’ values of 9 and 4) indicating these soils to be in a medium 
dense, firm and stiff condition.  

7.2.3 Solid Strata  

Within the chalk bedrock, the SPT ‘N’ values generally increased in depth with ‘N’ values from 
6.0m to 13.5m bgl ranging from 6 to 21, ‘N’ values between 15.0m to 18.0m ranging from 15 to 
26 (with the exception of BH3 where an ‘N’ value of >50 was recorded), from 18.0m to 21.0m 
ranging from 22 to >50 and from 21.0m proven to a maximum to 24.5m, the SPT ‘N’ values were 
all recorded as >50. 
 
In accordance with CIRIA C574 ‘Engineering in Chalk’, the SPT ‘N’ values indicate that the base 
of weathering within the chalk bedrock is between 15.0m and 18.0m bgl.  

7.3 Laboratory Geotechnical Testing 

7.3.1 Triaxial Compression Tests 

It was initially intended to recover samples of any cohesive soils for triaxial compression testing 
in order to provide accurate classification of the soil strength. The clay soils were however found 
to contain a high sand and gravel content rendering them unsuitable for the recovery of 
undisturbed samples for laboratory analysis.  
 
Undisturbed samples were recovered from within the chalk however only one (BH1 at 6.0 to 
6.45m) was found suitable for triaxial compression testing. The test result recorded a Cu value of 
38 kPa. 

7.3.2 Plasticity Indices 

Four soil samples were recovered from the shallow natural clay deposits from WS1 at 2.5m, WS4 
at 2.9m BH4 at 2.1m and SA1 at 1.3m. The four samples were submitted to a UKAS accredited 
laboratory for Determination of Liquid and Plastic Limits in accordance with BS1377: Part 2: 1990: 
Methods 3.0,4.4 and 5.0.  
 
NHBC Standards Chapter 4.2 (Building Near Trees) states that in order to assess the volume 
change potential of cohesive soils, the Modified Plasticity Index should be calculated. The 
Modified Plasticity Index is defined as the Plasticity Index of the soils multiplied by the percentage 
of particles less than 425µm. 
 
The results recorded Modified Plasticity Indices ranged from 2.7% in WS1 at 2.5m to 11.7% in 
WS4 at 2.9m (with the exception of SA1 at 1.3m). Therefore, in accordance with Table 1 of NHBC 
Standards Chapter 4.2, these soils to be of ‘low’ volume change potential.  
 
In SA1 at 1.3m, the Modified Plasticity Index was recorded as 55.0%, indicating these soils to be 
of ‘high’ volume change potential.  
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7.3.3 Particle Size Distribution 

Two soil samples were recovered, one from the shallow Made Ground (HTP3 at 0.15m to 0.2m) 
and one from the natural granular strata (WS3 at 1.5m) and sent to a UKAS accredited laboratory 
for particle size distribution testing.  
 
The laboratory test results confirm that these soils are predominantly granular in nature. 

7.3.4 CBR Tests 

Soil samples from depths between 0.6m and 0.8m bgl were collected from three locations (SA1, 
SA2 and WS2) and tested by a UKAS accredited laboratory for soaked laboratory CBR tests.  
 
The test results recorded minimum CBR values of 2.7% in SA1 at 0.7m, 1.1% in SA2 at 0.6m and 
16.8% in WS2 at 0.6m to 0.8m.  

7.3.5 Intact Dry Density of Chalk 

Across the site, beneath the superficial deposits, structureless chalk was encountered generally 
comprising slightly sandy slightly gravelly silt. Fourteen samples were retrieved from WS1 at 
4.8m, BH1 at 10.5m to 10.95m, BH2 at 5.0m to 5.45m, 5.6m, 7.5m to 7.95m, 8.0m, and 17.00m 
to 17.95m, BH3 at 9.0m to 9.45m, 19.0m and 21.0 to 21.45m and from BH4 at 6.5m, 9.1m, 11.5m 
and 18.9m and submitted to a UKAS accredited laboratory for Saturated Moisture Content and 
Intact Dry Density testing.  
 
In Accordance with Table 3.2 of CIRIA C574 ‘Engineering in Chalk’, the results recorded for the 
samples tested are generally consistent with chalk of ‘medium density’ with areas of ‘low density’ 
recorded in BH1 at 10.5m to 10.95m and in BH2 at 5.0m to 5.45m and 7.5m to 7.95m. Areas of 
‘high density’ chalk were encountered in BH4 at 9.1m and 18.9m.  
 
The geotechnical laboratory results are presented in Appendix IV. 

7.4 Foundations 

7.4.1 Existing Foundations 

Three hand excavated trial pits (designated HTP1, HTP2 and HTP4) were excavated alongside 
the perimeter of existing buildings. The overall objective was to extend these excavations to the 
base of the foundations in order to determine construction characteristics and founding stratum. 
HTP1 and HTP2 were excavated adjacent the southern elevation of Building 6000, whilst HTP4 
was excavated along the eastern building line of Building 1000.     
 
Building 6000 
 
HTP1 and HTP2 were excavated adjacent to Building 6000 in order to investigate the existing 
building foundations.  
 
HTP1 was excavated adjacent to a concrete column which extended vertically to a depth of 0.6m 
bgl, before stepping out horizontally from the column line for a distance of approximately 0.85m. 
The foundation then extended vertically to a depth of 1.2m, before again stepping out horizontally. 
At 1.2m depth the foundation extended 1.2m out from the column line before again extending 
vertically, proven to a depth of 1.4m bgl. The excavation was terminated at 1.4m bgl, at which 
depth neither the foundation base, nor founding stratum could be proven.  
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HTP2 was undertaken against a non-loadbearing brick wall, which extended to a depth of 0.3m 
bgl. A concrete foundation was encountered at this depth which stepped out horizontally by 
0.05m, before extending vertically to 0.65m bgl in one half of the trial pit and to the full depth of 
the excavation at 1.2m bgl in the other half of the trial pit. The foundation base and founding 
stratum were not exposed.  
 
It is understood from anecdotal evidence that building 6000 is constructed on pad foundations, 
however the investigation could neither prove or disprove this hypothesis. 
 
Building 1000 
 
HTP4 was excavated to investigate the exist foundations of Building 1000. 
 
The foundation extended vertically to 0.15m bgl where it stepped out horizontally to 0.92m from 
the building (minus the thickness of the cladding). The foundation then extended vertically to 
0.35m bgl before stepping out horizontally to 1.27m from the building. The foundation further 
extended vertically to 0.5m bgl and was found to be seated within the Made Ground. To confirm 
that this was the foundation base, the excavation undercut the concrete footing, and was 
extended to 1.2m bgl.  
 
It is considered that given Building 1000 is situated on a raised mound comprising Made Ground, 
the foundations encountered may not be representative of the whole building. Given that there 
are tunnels running beneath the site, deeper foundations may be encountered during demolition.  
 
During the excavation, a metal pipe was encountered adjacent to the concrete footing. The nature 
and rout of this pie is currently unknown.  
 
Copies of the foundation sections are included in Appendix V, and the exploratory hole logs are 
provided in Appendix II.  

7.4.2 Foundation Recommendations 

The following foundation recommendations assume that the proposed development will comprise 
the partial demolition and reconfiguration of an existing laboratory and manufacturing unit 
(Building 1000) located toward the north of the site in order to extend parking provision, and the 
construction of four light industrial / commercial units with associated parking provision across 
the southern section of the site.  
 
The ground investigation has identified Made Ground across the site to depths up to 3.1m 
underlain by interbedded granular and cohesive strata and or a highly weathered material derived 
from the underlying bedrock. These superficial deposits were proven to a maximum depth of 
between 5.1m and 6.0m bgl and found to be in a very variable condition with SPT ‘N’ values 
ranging from 1 to >50.  
 
Solid chalk bedrock was encountered below the superficial deposits across the site. In general, 
where encountered, this material was described as structureless chalk (Grade Dm) composed of 
uncompacted slightly sandy slightly gravelly occasionally cobbly silt.  
 
SPT ‘N’ values obtained from tests conducted within the chalk (Grade Dm) generally increased 
with depth with un-weathered horizons indicated from between 15.0m to 18.0m bgl. Dry density 
testing indicates the chalk to generally be of ‘medium density’ with areas of ‘low density’ recorded 
in two locations up to 10.95m bgl.  
 
Groundwater was encountered across the site during this investigation at depths generally 
between 2.0m and 3.0m bgl.   
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It is considered that a shallow foundation solution within the superficial deposits encountered may 
prove problematic, though an allowable bearing capacity of 40 to 50 kN/m2 based on a 1m2 pad 
foundation could be assumed in such material. If a shallow foundation solution is utilised, 
excavations may need to over-deepened in areas of deeper Made Ground or very loose / very 
soft natural strata. Any shallow foundations may span strata of varying characteristics and may 
be at risk of differential settlement. We would therefore recommend that foundations are 
reinforced to protect against differential settlement.  
 
Given the above, a piled foundation may prove more suitable. Additional advice should be sought 
from a specialist piling contractor regarding the pile design (i.e. type, length and diameter).   
 
If a piled foundation solution is to be utilised, there may be differential settlement between piled 
structures and the surrounding ground level.  

7.5 Concrete Classification 

In accordance with BRE Special Digest 1, the site has been classified as “brownfield” with a 
mobile groundwater regime.  
 
The concentrations of sulphate in aqueous extractions were determined using the gravimetric 
method. The pH value of each sample was determined using the electrometric method. 
Four samples taken from the Made Ground, four from the natural superficial deposits and four 
from the underlying chalk bedrock were tested for water soluble sulphate content. In addition, ten 
samples of made ground, six soil samples from the natural superficial deposits and four samples 
of the chalk bedrock were tested for pH.  
 
Sulphate concentrations did not exceed laboratory level of detection (LOD) of 10 mg/l in any of 
the samples analysed. The characteristic sulphate value has therefore been set at the laboratory 
LOD of is therefore 10mg/l. The lowest recorded pH was 7.01.  
 
Therefore, in accordance with Table C2 of SD1, sub-surface concrete should be Design Sulphate 
Class DS-1 with an ACEC classification of AC-1.   

7.6 Waste Management  

Arisings generated from excavations for foundations and service trenches etc. may be classified 
as waste and it is the responsibility of the holder of such material to form a view as to whether or 
not it constitutes waste. 
 
Guidance on how this can be achieved is set out in the Development Industry Code of Practice 
(CoP) (CL:AIRE, March 2011). 
 
The handling, re-use or disposal of waste materials is regulated by the Environment Agency, who 
take into account the CoP in determining whether materials are classified as waste. If materials 
are handled with in accordance with the CoP it is considered unlikely that they will be considered 
waste at the point when they are used during development. This might be because the materials 
were never formally discarded or because they have been processed as part of a ‘recovery’ 
operation and therefore ceased to be waste.  
 
Should site won material be intended for re-use on site a Materials Management Plan will be 
required from a suitably qualified environmental consultant in order to comply with the CoP.     
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7.7 Infiltration Tests 

7.7.1 Soakaway Testing   

Soakaway testing was undertaken in general accordance with the guidance provided in BRE 
digest 365 ‘Soakaway Design’ in two locations (SA1 and SA2). Mechanically excavated trial pits 
were undertaking to depths of approximately 2.0m bgl with the vertical sides trimmed and squared 
before being partially filled with water and the rate of infiltration recorded. Infiltration rates have 
subsequently been calculated in order to examine soils permeability characteristics and the 
feasibility of soakaway drainage.  

The results of the soakaway tests are presented in Table 2 below. The monitoring certificates are 
included as Appendix VI. 

 Table 2 – Soakaway Test Results 

 

Location 
Test Depth 

(m bgl) 
Indicative Infiltration Rate 

(m/s) 

SA1 (Test 1) 0.99 – 2.05 4.37 x10-5 

SA1 (Test 2) 0.95 – 2.05 3.81 x10-5 

SA1 (Test 3) 0.90 – 2.05 3.95 x10-5 

SA2 (Test 1) 1.51 – 2.10 6.26 x10-4 

SA2 (Test 2) 1.50 – 2.10 8.36 x10-4 

SA2 (Test 3) 1.53 – 2.10 1.04 x10-3 

 
Infiltration rates recorded during the tests carried out in SA1 indicate that the natural strata in this 
location exhibit marginal drainage characteristics and that soakaway drainage / permeable paving 
may be suitable subject to design parameters.   
 
The infiltration rates recorded within the Made Ground in SA2 indicate good drainage 
characteristics, however it should be noted that soakaway drainage in Made Ground is generally 
not considered acceptable by regulators. Whilst no visual or olfactory evidence of contamination 
was observed and laboratory test results within this area have not highlighted any elevated 
concentrations of the determinands tested, further thought should be given to the suitability of this 
location for the installation of soakaways.  
 
Due to the presence of chalk there is a risk of ground dissolution features caused by traditional 
soakaway structures that concentrate infiltration to a localised area. In low to medium density 
chalk traditional soakaways must have a minimum of 5-10m separation from buildings and 
structures to avoid the generation of dissolution features that may impact on building foundations 
(CIRIA C574 ‘Engineering in Chalk’). Distributive soakaways such as permeable paving and sub-
base infiltration that do not concentrate infiltration avoid the risk of generating groundwater 
dissolution features. 

7.7.2 Preliminary Infiltration Tests  

During the intrusive investigation, preliminary infiltration (falling head) tests were carried out in 
two of the window sample boreholes (WS2 and WS6) in order to examine the feasibility of 
soakaways as a means of surface water disposal and supplement the above soakaway testing 
results. The boreholes were excavated to the depth of 2.0m bgl with a response zone set between 
1.5m and 2.0m bgl.  
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An approximate permeability value of 1.80 x10-4 was calculated within WS2 indicating these soils 
to have good drainage characteristics. The water in WS6 failed to infiltrate over the duration of 
the test, indicating these soils to have very poor drainage characteristics.  

 CONCLUSIONS AND RECOMMENDATIONS 

It is understood that site is proposed to be partially re-developed comprising the partial demolition 
and reconfiguration of an existing laboratory and manufacturing unit located toward the north of 
the site in order to extend parking provision with associated landscaping and the construction of 
four (4No.) light industrial / commercial units with associated parking across the south of the site 
with associated car parking.  
 
Historical OS maps of the area indicate the site was undeveloped until the early 1900s when a 
large sewage works and engine house occupied the north-eastern section of the site. During the 
subsequent decades this facility underwent significant expansion. In the mid-1950s, an allotment 
garden occupied the centre of the site. In the early to mid 1970s, the site had undergone large-
scale redevelopment, resulting in the construction of many of the existing commercial / industrial 
units. In addition, by this time a large building and an electrical sub-station occupied the southern 
section of the site, within the existing car-parking area. By the early 1990s the building / electricity 
substation across the south of the site had been replaced by the existing car-park and the site is 
understood to have been in its current configuration. The surrounding area has been a mix of 
undeveloped, and industrial land uses with mills, sewage works, works and industrial units along 
with a retail park with associated infrastructure all located / historically located within close 
proximity to the site.  
 
The nearest identified environmental receptors are the underlying superficial strata which is 
classified as a Secondary A Aquifer, solid strata classified as a Principle Aquifer and water course 
immediately to the east of the site though the site is not situated within a Source Protection Zone 
and no groundwater or surface water abstractions have been identified within 250m of the site.  
 
Intrusive site investigation works were carried out between 17th and 15th July 2019 and comprised 
the excavation of 8 No. window sample boreholes 4 No. Cable Percussive boreholes, 4 No. hand 
excavated, and 2 No. mechanically excavated trial pits. In addition, indicative infiltration testing 
(falling head) was carried out within selected window sample boreholes (WS2 and WS6), and 
soakaway testing was undertaken in the machine excavated trial pits. 

 
Made Ground was identified during the intrusive investigation works to depths of up to 3.1m bgl. 
and generally comprised a variable sequence of either predominantly granular or cohesive 
materials of various subtypes.  
 
Sub-surface hardstanding was encountered in several locations across the site, generally 
corresponding with the locations of historic / demolished buildings. There remains the possibility 
that buried structures may be present elsewhere on site which have not been identified during 
this investigation.  
 
The Made Ground was underlain by a sequence of interbedded granular and cohesive strata 
interpreted to predominantly comprising river terrace deposits and or a highly weathered material 
derived from the underlying bedrock. These superficial deposits were proven to a maximum depth 
of between 5.1m and 6.0m bgl. Solid chalk bedrock was encountered below the superficial 
deposits across the site, proven to a maximum of 24.85m bgl.  
 
Groundwater was generally encountered across the site during the fieldwork at depths of between 
approximately 2.0m to 3.0m. 
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Visual and olfactory evidence of hydrocarbon contamination was recorded in WS2 and WS5 
between though chemical testing did not identify any contaminants which exceeded relevant 
SSVs for commercial / industrial end use in terms of human health and no asbestos fibres or 
ACMs were encountered during the investigation.  
 
Whilst no elevated concentrations of the determinands tested have been recorded in terms of 
human health, localised concentrations of contaminants not identified / investigated during this 
investigation may be present in quantities considered harmful in terms of human health.  
 
Site workers involved in excavations for foundations, roads, sewers etc. may come into direct 
shallow Made Ground soils which have not been identified during this investigation. As any Made 
Ground does represent a potential risk, we would therefore recommend that simple precautionary 
measures be adopted during the construction phase i.e. good personal hygiene, provision of 
welfare facilities and basic personal protective equipment i.e. gloves and safety glasses. Should 
during any future investigation / remediation / construction works identify visual or olfactory 
evidence of contamination, a suitably qualified environmental consultant should be contacted to 
further assess any potential issues.  Additional works may be required to suitably quantify the risk 
to potential and identified receptors.  
 
In respect to controlled waters, chemical testing has identified elevated concentrations of organic 
contaminants when compared to SSVs for commercial / industrial end use in the locations of WS2 
and WS5. WS2 was positioned in the location of a historic waste storage area and also adjacent 
to an existing electricity sub-station with WS5 adjacent to the historic tanks in the west of the site 
which are likely to be the source of contamination in these locations. Given the presence of 
controlled waters beneath the site and groundwater identified at approximately 2.0m to 3.0m bgl, 
it is recommended that further works be undertaken in these areas with the retrieval of soil and 
groundwater samples to suitably delineate the identified contamination and further assess the risk 
these contaminants pose.  
 
Further thought should be given in these areas to any proposed hardstanding design and the use 
of permeable surfaces / soakaways as the introduction of water into these soils may increase the 
risk of the identified contaminants mobilising and migrating into controlled groundwaters.  
 
Geotechnical testing of the shallow natural cohesive deposits indicate these soils to be of ‘low’ 
volume change potential with the exception of the location of SA1 where a ‘high’ volume change 
potential was recorded. That should be taken into consideration for the foundation design. 
 
Laboratory CBR tests carried out in three locations recorded vales ranging from 1.1% to 16.8%.  
 
Dry density tests of the chalk bedrock are generally consistent with chalk of ‘medium density’ with 
areas of ‘low density’ recorded in BH1 at 10.5m to 10.95m and in BH2 at 5.0m to 5.45m and 7.5m 
to 7.95m. Areas of ‘high density’ chalk were encountered in BH4 at 9.1m and 18.9m.  
 
Ground gas monitoring was undertaken on 4 occasions and has recorded 7.2% carbon dioxide. 
No methane has been identified and gas flow rates were typically absent. Based on the gas 
screening values available, the site can be classified as Characteristic Situation 1 (CS1). 
 
According to the current guidance and best practice however, where carbon dioxide 
concentrations are recorded in excess of 5%, consideration should be given to increasing the 
classification to CS2. In this instance, given the relatively short monitoring period, the presence 
of elevated carbon dioxide, depleted oxygen levels, the depth and nature of the filled ground and 
presence of peat in the local area, we would recommend that the characteristic situation be 
increased to CS2 and that gas protective measures are installed in all new structures in 
accordance with guidance provided in BS 8485: 2015 “Code of Practice for the Design of 
Protective Measures for Methane & Carbon Dioxide Ground Gases for New Buildings”. 
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It is considered that a shallow foundation solution may prove problematic given the very variable 
nature of the shallow natural strata. An allowable bearing capacity of 40 to 50 kN/m2 based on a 
1m2 pad foundation could be assumed in such material though if a shallow foundation solution is 
utilised, excavations may need to over-deepened in areas of deeper Made Ground or very loose 
/ very soft natural strata. Any shallow foundations may span strata of varying characteristics and 
may be at risk of differential settlement. We would therefore recommend that foundations are 
reinforced to protect against differential settlement.  
 
Given the above, a piled foundation may prove more suitable. Additional advice should be sought 
from a specialist piling contractor regarding the pile design (i.e. type, length and diameter). If a 
piled foundation solution is to be utilised, there may be differential settlement between piled 
structures and the surrounding ground level.  
 
Laboratory testing indicates that sub-surface concrete should be prepared as Design Sulphate 
Class DS-1 with an ACEC classification of AC-1. 
 
As part of the investigation, soakaway testing was undertaken in general accordance with the 
guidance provided in BRE digest 365 ‘Soakaway Design’ in two locations with falling head tests 
also undertaken in two locations in order to supplement the soakaway data. Recorded infiltration 
rates suggest that the superficial deposits exhibit marginal to good drainage characteristics, and 
that soakaway drainage / permeable paving may be suitable subject to design 
parameters. Infiltration rates within the granular Made Ground also show good drainage 
characteristics however it should be noted that soakaway drainage in Made Ground is generally 
not considered acceptable by regulators. Whilst no visual or olfactory evidence of contamination 
was observed and laboratory test results within this area have not highlighted any elevated 
concentrations of the determinands tested, further thought should be given to the suitability of this 
location for the installation of soakaways.  
 
Due to the presence of chalk there is a risk of ground dissolution features caused by traditional 
soakaway structures that concentrate infiltration to a localised area. In low to medium density 
chalk traditional soakaways must have a minimum of 5-10m separation from buildings and 
structures to avoid the generation of dissolution features that may impact on building foundations 
(CIRIA C574 ‘Engineering in Chalk’). Distributive soakaways such as permeable paving and sub-
base infiltration that do not concentrate infiltration avoid the risk of generating groundwater 
dissolution features. 
 
Based on the information available to date we would recommend the following further works are 
required:  
 

• Additional investigations to be carried out in the location of WS2 and WS5 to delineate 
identified organic contamination with regards to controlled waters. Soil and water samples 
to be recovered for laboratory testing.  

• Preparation of a Remediation Strategy following delineation of the organic contamination 
for approval with the Local Authority. 

• Gas protective measures to be installed in all new structures in accordance with CS2 
conditions. The installation of the protective measures should be independently verified to 
ensure they are fit for purpose and to assist with planning discharge. 

• The continued risk of unexploded ordinance should be considered during any future 
excavations and an EOD engineer may be required on site to brief and support site 
personnel.  
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