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1.8 Introduction

A site at the southern end of Roundstone Lane, Angmering {Grid reference TQ 704 034 isto be
redeveloped. The proposed layout of the development is shown on Drawing N° (08)008 by
Crowther Associates. An instruction to undertake a site investigation was given by Bedare Lid
on 9" January 2018 and Order N° 80001/00/AH refers.

The 1/50,000 geological map (Sheet 3.7) indicates the area to be underlain by a drift of
Brickearth, with a solid geology of Upper Chalk. The Brickearth comprises interbedded
solifluction flows of silty clays, and may contain bands of flint gravel. The area was once a
wave cut platform and banks of marine sand may be present below the Brickearth,

To explore the site 10 N” window sampler boreholes were drilled on 17" and 18" January
2018, In addition super heavy dynamic probes adjacent to each borehele.

2:8 Soil Conditions

The boreholes demonstrated the sife to be underlain by Brickearth, a brown silty clay with a
trace of flint gravel. Bands of flint gravel were occasionally encountered in some of the
boreholes. At a depth of about 3m irregular bands of dense flint gravel was encountered in
some of the boreholes, although there was no obvious pattern to the distribution of the gravel
bands. At the eastern end of the site, Borehole N™2 and 3 a brown medium {o fine sand
{Marine Sand} was encountered at a depth of between 3.2 and 3.5m.

Chalk was encountered in Borehole N6 and § at a depth of about 4m. The other boreholes
were not deep enough to prove the chalk; however the depth o the chalk may be inferred from
the super heavy dynamic probes by comparing the pattern of blow counts with those recorded
in Borehole N6 and 8.

No ground water was encountered within 4m of the surface of the site. However it is known
that Nurseries in the area pump water from the aqguifer in the underlying Chalk.

.80 Sl Proporties

Generally the Brickearth classified as a clay of intermediate plasticity with a plasticity index of
about 20 perceni. Such soils are of a low to medium shrinkability and sericus cases of
subsidence caused by seasonal drying of the Brickearth are uncommon.

Generally the water content of the Brickearth was in the range 20 to 30 percent, although flints
ins some of the samples will influence the resuits. The water content was a few percent greater
than the plastic imit of the soil and there was no evidence of desiceation over the majority of
the site.

Borehole N was adjacent to a mature lime of tree and the soils in this borehole were
considerably drier than that in other boreholes. The water content was less that the plastic
limit; hence it is likely that deep seated drying of the Brickearth has occurred within the
vicinity of the tree.
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The silty clays were of a firm to stiff consistency and the dynamic probe blow counts were
reasonably uniform in the Brickearth giving Nigy values of 1 to 2 blows/100mm.  Slightly
higher Nyge values were recorded in Borchole N6 and 9. In both these boreholes the soils
were somewhat drier and hence stiff; at Borehole N°9 due to the presence of the large lime tree.

Based on the recorded Njge values the nett allowable bearing capacity of the Brickearth has
been estimated to be 80kN/m®. Typically mass concrete strip footings will be satisfactory.

4.8 Site Drainae

el

4.1 Site Drainage

Two inhliration tests were undertaken in the boreholes, and the coefficient of
permeability of the soils has been calculated using Hvorslev's formula; with the
following results:

Borehole N1 k=1.75x 10™%m/s
Borehole N°8 k less than 1 x 107 m/s

Borehole N°1 penetrated a thick bed of medium to fine sand and a grading analysis of
the sand from Borchole N°3 demonsirated there was very little fines in the material,
Based on Hazen's formula, k = dig” /100, the coefficient of permeability of the sand
could be as high as 1 x 107 nv/s.

The permeability of the Brickearth in Borehole N°8 was very low and soakaways in the
Brickearth will not be satisfactory.

Soakaways in the northeast area of the site will be effective provided they penetrate into
the sand stratum. Considering only the sand a coefficient of permeability of 1 x 107m/s
may be adopted for design purposes.

The underlying Chalk will be permeable and an alternative for the storm drainage of the
site would be to adopt borehole soakaways. The Chalk is an aguifer and should this
option be considered advice from the Environment Agency should be sought,

4.2 Rosd Desien

The Californian Bearing Ratio of the soils was determined using 2 TRRL Dynamic
Cone Penetrometer. The results of these tests are given in Appendix C. The CBR
values at the formation level of the access road range from 4.5 to 11 percent, with
typical values of about 8 percent. The TRRL have also published typical CBR values
(TRRL Laboratory Report 1132} and for seils with a plasticity index of 20 percent
equilibrium CBR is given as 5 to 6 percent.

It would be reasonable to adopt a CBR of 6 percent for the design of the access road.
Any soft areas apparent during construction should be excavated by a further 300mm
and the area made up with compacted crushed stone,
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The site was largely undisturbed; however a bund of soil had been built o screen the area. The
bund was tallest on the northern boundary and the possibility of contamination in the fill was
considered. Samples N®4, 5 and 7 were taken from the bunds. Other samples were taken
from the topsoil in the central area of the site.

The samples were assayed for a range of common contaminants, including screening for
asbestos of selected samples. The concentration of the various contaminants may be compared
to be published site screening values for residential occupation (Table 1), None of the
determinands were at concentrations that exceeded the site screening values and no asbestos
was delected.

The site was assessed to be uncomtaminated and no remediation will be required. When
demolition of the existing bungalow undertaken. The excavations to remove the foundations
should be inspected for the possible presence of contaminants, Similarly any excavations into
the boundary bands should be visibly checked.

The Health Protection Agency map for the south region indicates the area may be at risk of
enuissions of radon gas and that basic radon protection should be provided.

§.8 Conclusion

The site in Roundstone Lape, Angmering proved to be underlain by brown silty clays
{Brickearth) with Chalk at a depth of more than 4m. The sile was found to be undisturbed,
although bunds had been construction around the perimeter to screen the existing house.

The Brickearth was of an intermediate plasticily and of a firm to stiff consistency. The
proposed houses may be founded on mass concrete strip footings designed to a nett allowable
bearing capacity of 80 kN/m® and with 2 minimum depth of 0.90m. Near retained trees the
foundation depth should be increased to comply with the NHBC Specification Chapter 4.2.

No contamination was found on the site or in the surrounding bunds, and no remediation of the
site will be required. The area may be a risk of emissions of radon and a full radon assessment
of the site should be obtained to confirm the need for basic radon protection measures in the
design of the houses.

Investipation & B

W K Elson Ph.I), C.Eng., MLCE,
Director
20™ Febroary 2018
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TABLE 1

AR

Site Sereening Values for Soils

Meials
Dreterminand  Screening Value Reference
Arsenic 37 malke DEFRA SP1019 !
Boron 3mgkg MAFF {1 %‘Jﬂi}&f
{water soluble) 280 mp/ke LOMICIEN
Cadmium 17 mplkg DEFRA SP1010 (2014)
Lhromium S0mpkg 4 LARMV/CIER®
Copper 130 mg'kg MAFF (1998)
2400 ma/ke LOMCIERS
Lead 200 mgkg DEFRA SP1010
Mercury 40 my/kyg LOM/CTER?
{organicy  + B
Nickel 130 mp/kg LOM/CIER?
Selenium W0 mghkg LOM/CIEH?
Zine 300 mglke MAFF {1998y
3700 mu/kg LOMCIER

------
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hrvanic Compounds

Site Servesnbg Valuey for Seils

Determinand

Screening Value

Reference

Total PAH 50 mprkg WRAS Paper 9-04-03°
Benzo-g-pyrens 23 mghkg DEFRA SP1010 (2014)
Fluorene 400 my/kg LOM/CIER?
Dibenzo (ah) 03 mg'kg LOM/CIEH?
Anthracene |
Naphthalene 5.6 mg/ke _Lowemt

'DEFRA Calegory 4 Screening Values SP1010 July 2014

? Generic Assessment Criteria for Fuman Health Assessment by Land (uality Management

and Chartered Institute of Environmental Health, 2015 (84UL).

? The Seil Code MAFF 1998 Phyto-toxic criteria for plant growth.

* Selection of Materials for Water Supply Pipes to be Laid in Contaminated Lane,
WRSA Paper 9-04-03, October 2002,
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APPENDICES

A. Kite Plan

8. Borehole Logs

Logs of Boreholes 1 to 10

. Laboratory Test Results

B, Amnalytical Report 18158878
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Site Plan
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APPENDIXEB

Barehole Loey
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HEMSLEY CONSULTING LTD
ROUNDSTONE LANE, ANGMERING, WEST SUSSEX
SITE INVESTIGATION

APPENDIX C

Laboratory Test Résulis (1 of )

Water Content

Borehole No | 1.1 1 11 T N 7 1 3

(5]
[¥8)
(o8]
L2

Depth (m} 1.00 § 2.00 | 3.00 { 400 | 1.00 | 2.00 { 3.00 | 4.00 | 1.00 | 2.00 | 3.00 | 4.00

Water
Content

(%) 234204 250 92 | 2051 17.0 | 157 | 206 | 23.0 | 194 | 9.00 | 6.4

, Borehole No 4 | 4 4

4
wh
[0
u;
[}
N
[

Depth (m) 1.00 { 2.00 | 3.00 | 1.00 | 2.00 | 3.00 | 4.00 | 1.00 | 2.00 | 5.00

Water
Content

(%) | ST |
193 | 191 | 189 | 23.0 | 206 | 107 | 12.5 | 17.4 | 187 | 208

Borehole No 7 1 7

~J3
~3
xR
[o2e]
o0
ol

S 1T 9 19179

Depth{m) | 090 | 1.90 { 270 { 3.50 { 0.90 { 1.90 | 2.90 { 3.90 | 0.90 { 1.80 | 2.90 | 3.90

Water | | 1
Content

(%) 238 1227 101 | 113 | 216 1147 1 200 | 168 1 147 | 153 | 133 | 12.0

| Borehole No 10 10§ 10 10

Depth(m) | 090 1.90 | 290 | 3.90

Water
Content

%)

223 1150 | 105 | 191 |

O
Q
a
]
]
e
<
=
[®]
-4
=}
Q Q
o
=
o
[iq
E
@
[a]
-4
=}
[i4
<




Atterberg Limits

HEMSBLEY CONSULTING LTD
ROUNDSTONE LANE, ANGMERING, WEST SUSSEX
SITHE INVESTIGATION

Labovatory Test Results (2

af 2}

Sampie Ligud Limit Plastic Limit Plasticity Index | Soil Classification
Reference (%) (%) (%)

BH1 ' |

1.00m 38 20 i8 Ci
s ‘ 7 .

100m | 39 20 19 Cl
T T E e e

1.00m 39 20 i9 CI
BHE | | u

2.00m 43 21 22 CI
BH7 '

0.90m 43 21 22 CI

______ e _

1.90m 32 17 15 CL
BH9

1.80m 44 19 25 Cl

Sample Coarse Sand Mediﬁm Sand Fine Sand Fines
Reference (%o} (%) {96} (%)
BH3
bbbbbb 4.00m 7 1 47 51 1

T Depthinm) Californian Bearing Ratio (%)
Location e 300 L e 200
CBR I L35 a5 g
CBR2 6 I 10
CBR3 8 8 b g
CBR4 2 i 1 8

TRRL Dynamic Cone Penetrometer

10
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HEMBLEY CONSULTING LTD
ROUNDSTONE LANE, ANGMERING, WEST SUSSEX
SITE INVESTIGATION

APPENDIX D

Anadvtical Report’

1f
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T AN RN
RN R RATN

2683

Linit A2
Windmiil Road

Ponswood industrial Estate

&t Leonards on Ssa
East Sussex

Analytical Report Number:

issue:
Date of Issue:
Contact:

Customer Details:

Quotation No:

Order No:

Customer Refersence:
Date Received:

Date Approved:

Details:

Approved by:

18-15878

1

01/02/2018

Keith Eison

Hemsley Consuliing Lid
Park Farm

Unit 9

Wivelsfield Green
West SussexRH17 7RU

Q14-00022
Not Supplied
Not Supplied
24/01/2018

01/02/2018

Roundstone Lane Angmering

John Wilson, Operations Manager

The Environmental Laboratory Lid. Reg. No. 3882183

Page 10f 6

ARUN DISTRICT COUNCIL A/70/18/DOC



2

2

Sample Summary
Report No.: 18-15878

o

ElabNo, §  Clent'sRef. Dale SampleciDate ScheduledDeseription Daviations |
124718 _CBR1 030 Liosieeie | 24002048 (Silty loam T
124713 CBRZ 0.30 180112048 24032018 SWvlesm b
124720 TP 080 G 18012048 1 24012048 ISy loam
124721 TPE 05D 1810112018 241092018 iSity loam
HEALLL KL . 18/01/2018 2HOVAIE ISIVIOBM e
124723 TF7 020 180172018 24/03/2018__ Sitty loam
124724 b CER3 030 181018 2402018 T

The Environmental Laboratory Lid. Reg. No. 3882183 Page 2 ot &
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Results Summary

Report No.: 18-15878

i

r

ELAB Relurétive] 124718 | 124719 | 124720 | 124721 | 124722 | 424723
Customer Baferense]
Sample 1 _
Sample Type!  SOIL SOIL SCIL SOIL SOIL SOIL
Sample Location) CBR1 CBR2 i R4 TP5 P8 TR7
Sample Depth (M) 0.30 0.30 0.50 D50 i 020 1 020
___________ Sarfighing Date] 18/01/20181 18/01/20181 18/01/2018 ] 16/01/2018 18:’01!2018_ 18/01/2018
Determinand | Codes] Units | LOD E
Metals 7
Arsenic M i We i 4.1 2.0 133 148 131
Cadmium ¥ 0.5 <04 <05 <G5 <05 <05 <D&
Chromium M 5 208 278 266 218 290 283
Copper R LM mfkg 8 18.7 28.1 234 i 285 oo 247 £1.8
Lead MU maikg 5 315 1 824 47,2 888 581 105
Mercury M imgkg i 08 <85 < 8.5 <85 <85 <08 =05
Nigkel M| mokg 5 135 171 174 18.2 16.5 184
‘Selepium M4 malkg 3 < 1.0 < 1.0 < 1.0 < 1.0 <1g < 1.0
Zing M i mghkg 5 902 936 1 83.4 842 120 157
Inorganics
Hexavalent Chromium N mafkg 0, <03 < 0.8 0.8 <08 <08 <08
Waier Soluble Boren N mafig 0.5 8.5 9.9 0.8 88 b 1.0 1.3
Miscellanesous L
pH i M ipHunits] 01 £9 6.8 7.2 7.7 8.9 8.5
Polyaromatic hydrocarbons o o 7
Maphthalene ' P maikg 0.1 < 0.1 < (.1 < .1 <01 <{.1 <34
Acensplthylene M1 maikg 0.1 8.1 <811 <g1 b <01 <{.1 < .4
Acenaphthene M | mglkg 0.4 b 8.3 0.3 < 0.1 < 0.1 <@.1 <31
Fluorene M makag 0.1 <1 0.2 < 0.4 <04 < 0.1 <0.1
Phenanthrene M 1 makg 0.1 <0 2.4 =04 <04 <1 0.4
Anihracene M3 mafkg g1 1 <01 0.7 <01 <01 1 <g4 < 3.4
Fluoranthene M1 malkg ¢.1 0.2 4.7 0.1 g.2 <31 0.4
Pyrene M makg !l 61 02 43 04 19 <1 03
Benzo(alanthracene M mglkg i 0.1 8.1 20 < 0.4 0.1 < (.1 0.3
Chrysens , M_ | matka 0.1 0.1 <01 0.1 <04 0.3
Benzo (b} flucranthene M imgkai 0.1 01 & 16 <01 8.2 <39 63
Benzolkifluoranthens M {mghkgi 04 0.2 1.8 0.2 La 0.2 0.8
Benzo BYpyiene ... A mglkg g1 o 0.4 1.8 < 0.1 3.1 < .1 0.3
indeno {1,2,3-0d) pyrene M U makg t 01 <01 1.4 <04 4.3 <1 0.2
Dibenzo(a,Mantivagens M mghhg 0.1 <01 ¢ 02 < .1 < 0.1 <01 A
‘i Benzolg hilperviens Mo tmgfkg i 0.1 < 8.1 1.1 VA < 0.1 <91 0.2
Total PAH(18) M mghkg 1 04 1.7 24.4 0.8 1.2 0.6 32
Tests marked N are not UKAS acoredited.
The Environmental Laboratory Lid. Reg. No. 3882193 Page 3 of 6
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ELAB

Unit A2, Windimiil Rosd, Panewiednd fretustial Eelote. StLeonerds on Soo, Footh S1se00x, TNZS 08Y
Pz +44 (G424 FIRG1S, Email: o Ui, Vet b oo ul

Results Summary
Repor! Ho.: 1815878

Asbestos Results
NBRUBMNSL 0y IR CNROL AT AR SOk N SRENES R}
P T il ot AR R e
MSGriphion of Sample Matrix Aubestny ident Heation ravisetrie ‘Gravimetsic Free Fibre Yota!
Anslysis Total  [Analysis oy ACH  [Anslysis  |Asbesios
(%3 Trpad®d o0 0% .
Pio agbesion detected £
Noashasing deltniey

Ng astesios delected

Thes Envirsnmontsd Lebomion Lid: Reg Mo 2882183 Pags 4o ¢
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Mothod Summary
Report No.:  18-15878

-Paravfseter Codes Analysis g::ﬁertjken .}.2::: o Ezﬁ{?i?i:’; Technigue

SOEE B
Hexavalent chromium N__|_Assubmitted sample | 2001/2018 . 110 |Golorimetry

L T M Air dried sample  { 30/01/20181 143 |Electromeric

Aqua regia extractablemetels M Al grigd sample 7:1‘3:(?/01!2018 118 MCPMS

PAH (GC-FID) M | Assubmitted sample | 270120181 133 IGC-FID

Water soluble boron N Alr dried sampie 30/01/2018 202 Colorimetry
Asbestos identification U As submitted sample 1 27/01/2018 PMAN  iMicroscopy

Tasts marked N are not UKAS accredited

The Environmentat Laboratory Lid. Reg. No, 3882193

Fage S of &
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MICERTS

soniinnac Ghaneene eton

Report Information
Report No.: 18-15878

Kay

U * hold UKAS accreditation

M hold MCERTS and UKAS accreditation

N do not currently hold UKAS accreditation

A MCERTS accreditation not applicable for sample matrix

* UKAS accreditation not applicable for sample matrix

3 Subgontracted o approved laboratory UKAS Accredited for the test
SM Subcontracted to approved laboratory MCERTS/UKAS Accredited for the tast
#s insufficient Sample
u/s Unsuitable sample

nit Not tested

< means "less than”

>

means "greater than"

Seit sample results are expressed on an air dried basis (dried at < 30°C)
Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items fested

PCB congener results may include any coeluting PCBs

Uncertainty of measurement for the determinands tested are available upon request

Deviation Codes

~ O Q0 T

[to]

No date of sampling supplied

Ne time of sampling supplied (Waters Only)

Sample not received in appropriate containers

Sample not received in cooled condition

The container has been incorrectly filled

Sample age exceeds stability time (sampling to receipt)
Sample age excesds stability time (samgpling to analysis)

Where a sample has a deviation code, the applicable test result may be invalid..

Sample Retention and Disposal

All soll samples will be retained for a period of one month i
All water samples will be retainad for 7 days following the date of the test report

Charges may apply fo extended sample storage

The Environmental Laboratory Lid. Reg: No. 3882193 Page§ai6
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