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The site location plan is provided in Figure 1. The site development area can be seen in Figure 2 and an aerial
view in Figure 3.

GWPR3208, This reports Terms and Conditions can be seen within Appendix A.

Darina Jurovskaja, Ground and Water Limited

13" August 2019

This Report must be read in conjunction with the following:

. Ground and Water Desk 5tudy Report — GWPR1606/D5/May 2016;

. Ground and Water Ground Investigation Report — GWPR1606/GIR/May 2016;

. Ground and Water Remediation Validation Certificate — GWPR2540/RVC/ June 2018;
. Ground and Water Contamination Assessment — GWPR2 E??;’E.‘_!-.H,H!JIY_ZU 18.

The British Geological Survey Solid and Drift Geology Map for the Fareham area (Sheet no. 316) revealed the
site to be situated on the superficial Head Deposits overlying the bedrock deposits of the London Clay
Formation. No areas of Worked Ground or Made Ground were noted in a 250m radius of the site.

A study of the aquifer maps on the Environment Agency website revealed the site to be located on a Secondary
{Undifferentiated) Aquifer relating to the superficial deposits of the Head Deposits and Unproductive Strata
relating to the bedrock deposits of the London Clay Formation.

Superficial (Drift) deposits are permeable unconsolidated (loose) deposits, for example, sands and gravels. The
bedrock is described as solid permeable formations e.g. sandstone, chalk and limestone.

Secondary aquifers include a wide range of drift deposits with an equally wide range of water permeability and
storage capacities. Secondary (A) Aguifers are permeable layers capable of supporting water supplies at a local
rather than strategic scale, and in some cases forming an important source of base flow to rivers. These are
generally aquifers formerly classified as minor aguifers;

Unproductive strata are rock layers with low permeabhility that have negligible significance for water supply or
river base flow. These were formerly classified as non-aquifers.

Examination of the Environment Agency records showed that the site fell within a Zone I (Subsurface Activity)
Groundwater Source Protection Zone (SPZ) as classified in the Policy and Practice for the Protection of
Groundwater.

The nearest surface water features to the site was a small stream ~S60m north, an unidentified brook ~850m
south-west and Billy's Lake ~770m north-west of the site,

From analysis of hydrogeological and topographical maps groundwater was anticipated to be encountered at
shallow to moderate depth (2.00m - 5.00m) below existing ground level (bgl) and it was considered that
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groundwater was flowing in a south-westerly direction in line with local topography towards the Wallington
River.

Examination of the Environment Agency records showed that the site was situated within an area benefitting
from flood defences and an Environment Agency Flood Zone 1.

Human Health - Tank removal and potential TPH contamination

It was recommended that further investigation was required to provide more certainty on the hydrocarbon risk
beneath the site.

According to the previous report by Ground & Water Limited (ref. GWPR2677/CAR/July 2018), 5No. tanks were
removed from the car park and placed in the north-west corner of the site. Each tank was cylindrical in shape
and was approximately 2.10m tall by 4m long. The excavation left a pit of ~7.60m x 15.70m. The initial depth
of the pit was unknown but believed to be ~2.10m due to the height of the tanks. Upon removal of the tanks
the pit was partially backfilled to ensure stability of the party wall.

A site visit was undertaken on the 28" June 2019 and comprised the drilling of 4No. Windowless Sampler
Boreholes (W51 = W54) to depths of between 2.00 = 4.00m bgl. A single 50mm combined ground-gas and
groundwater well was installed in W54 to a depth of 4.00m bgl. A trial hole location plan can be seen in Figure
5.

It should be noted that trial holes W55 and W56 located in the northern portion of the site could not be drilled
due to the refusal on concrete at depths of between 0.20 - 0.30m bgl.

It should be noted that W52 refused due to the density of Made Ground.
A summary of the strata encountered can be seen below.

Broad Summary of Strata Encountered (W51 - W54}

Depth
Strata Encountered Thickness (m)
(m bgl)
CRUSHED CONCRETE GL 0.30-0.40

MADE GROUND {all trial holes): Dark
brown/black/orangish brown silty sandy gravelly clay. Sand
5 fine to coarse grained. Gravel is fine to coarse, angular to 0.30 - 0.60 0.20->1.60
sub-rounded flint, brick, concrete, claystone, clinker, ash,
plastic and wood material,

HEAD DEPOSITS (W51, W53 and WS4): Greenish grey to
arangish brown silty sandy, locally gravelly, CLAY. 5and is
fine to medium grained. Gravel is fine to coarse, angular to
sub-angular flint.

0.50-2.00 0.90-1.90
Carbonaceous material was noted in W51 between 0.50 -
0.90m bgl.
LAMBETH GROUP (W51, W53 and WS4): Red/grey/brown 5 30 = 3.00 51,60 = >3.00

mottled silty CLAY,

A strong hydrocarbon type (diesel) odour was noted within all trial holes at varying depths. A summary can be
seen overleaf.
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Summary of Hydrocarbon Odours Encountered

Trial Hole Depth Encountered (m bgl)
Ws1 1.00
W52 1.75—-2.00
Ws3 0.60-2.20
W54 0.40-3.00

For more details on the encountered ground conditions please refer to the trial hole logs in Appendix B.

Roots were noted in all trial holes between depths of 0.50 - 1.00m bgl.

Perched water was noted in all trial holes (W51 — W54} within Made Ground at a depth of 1.00m bgl.

10MNo, samples were screened for speciated TPH Fuel Qils, including a full aliphatic/aromatic split and BTEX
compounds as these were the contaminants of concern identified in the Conceptual Site Model (Ground and
Water Ground Investigation Report — GWPR1606/GIR/May 2016). The depth of sampling, type of material and
methodology of sampling can be seen below:

Methodology for Sarnplin! Locations and Chemical Laboratory Testing

Trial Hole/Geology l Depth (m bgl) Sampling Strategy

W51 (Made Ground) 0.30

W51 [Head Deposits) 0.50 Samples representative of Made
W52 (Made Ground) 0.60 Ground and natural ground
W52 (Made Ground) 1.80 targeting the area of former tanks
W53 (Lambeth Group) | 2.30 with strong hydrocarbon odour.
W54 (Head Deposits) 2.30

W53 (Made Ground) 0.80 Samples representative of Made
W53 (Head Deposits) 1.30 Ground and natural ground

' immediatehy surrounding
W54 (Made Ground) 0.80 proposed water pipes across site.
W54 (Made Ground) 1.30 Anticipated installation depth of
0.80 = 1.30m bgl.

The analysis suite is presented below and comprised:

« Fuel Qils — Speciated TPH including full aliphatic/aromatic split: {(W51/0.30m, W51/0.50m, W52/0.60m,
WS53/0.80m, WS3/1.30m, W54/0.80m, WS4/1.30m and W54/2.30m bgl);

s BTEX compounds (Benzene, Toluene, Ethylbenzene, Xylene): (WS1/0.30m, WS1/0.50m, WS2/0.60m,
W53/0.80m, WS3/1.30m, W54,/0.80m, W54/1.30m and W54/2.30m bgl).

Testing was undertaken to review the presence of any residual contamination from the sides and base of the
tank removal void/area. The results of the screening can be seen in Appendix D.

The results of the chemical laboratory testing were compared to the LOM/CIEH Suitable 4 Use Levels (S4UL)
for a ‘Residential with homegrown produce’ land-use scenario, as this was considered the most appropriate
land-use scenario. A proposed development plan can be seen in Figure 4 and the Assessment Criteria can be.
seen in Appendix D.

It should be noted that previous site investigations [GWPR1606/GIR/May 2016, GWPR2540/RVC/June 2018 and

GWPR2677/CAR/July 2008) revealed no elevated levels of determinants in excess of the C4SL LLTC for a
‘Residential with homegrown produce’ land-use scenario.
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RISK ASSESSMENT
(WRAS) No elevated levels of determinands were noted at depths of between 0.80 - 1.30m bgl, the anticipated depth

at which water supply pipes are likely to be installed.

However, elevated levels of BTEX were noted at depths of 0.50m bgl and 2.30 - 2.80m bgl in the southern
portion of the site, affecting a water supply to the proposed development (residential block of flats) {ref.
GWPR2677/CAR/Iuly 2018). It should be noted that the water supply for the proposed development (block of
flats) may run through the area of the backfilled former tanks and, therefore, consideration could be given to
upgrading the pipework in this area as a precaution.

A water supply pipe risk assessment has been undertaken and can be seen in Appendix E.

This report should be issued to the appropriate water supply company for confirmation.

The following Figures and Appendices complete this report:

Figure 1
Figure 2
Figure 3

Figure 4
Figure 5

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E

Site Location Plan

Site Development Area
Aerial View of Site

Proposed Development Plan
Trial Hole Location Plan

Terms and Conditions

Trial Hole Logs

Chemical Laboratory Test Results
Soil Assessment Criteria

Water Supply Pipe Risk Assessment
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APPENDIX A
Conditions and Limitations

The ground is a product of continuing natural and artificial processes. As a result, the ground will exhibit
a variety of characteristics that vary from place to place across a site, and also with time. Whilst a ground
investigation will mitigate to a greater or lesser degree against the resulting risk from variation, the risks
cannot be eliminated.

The report has been prepared on the basis of information, data and materials which were available at the
time of writing. Accordingly any conclusions, opinions or judgements made in the report should not be
regarded as definitive or relied upon to the exclusion of other information, opinions and judgements.

The investigation, interpretations, and recommendations given in this report were prepared for the sole
benefit of the client in accordance with their brief; as such these do not necessarily address all aspects of
ground behaviour at the site. No liability is accepted for any reliance placed on it by others unless
specifically agreed in writing.

Any decisions made by you, or by any organisation, agency or person who has read, received or been
provided with information contained in the report (“you” or "the Recipient”) are decisions of the Recipient
and we will not make, or be deemed to make, any decisions on behalf of any Recipient. We will not be
liable for the consequences of any such decisions.

Current regulations and good practice were used in the preparation of this report. An appropriately
qualified person must review the recommendations given in this report at the time of preparation of the
scheme design to ensure that any recommendations given remain valid in light of changes in regulation
and practice, or additional information obtained regarding the site.

Any Recipient must take into account any other factors apart from the Report of which they and their
experts and advisers are or should be aware. The information, data, conclusions, opinions and judgements
set out in the report may relate to certain contexts and may not be suitable in other contexts. It is your
responsibility to ensure that you do not use the information we provide in the wrong context.

This report is based on readily available geological records, the recorded physical investigation, the strata
observed in the works, together with the results of completed site and laboratory tests. Whilst skill and
care has been taken to interpret these conditions likely between or below investigation points, the
possibility of other characteristics not revealed cannot be discounted, for which no liability can be
accepted. The impact of our assessment on other aspects of the development required evaluation by
other involved parties.

The opinions expressed cannot be absolute due to the limitations of time and resources within the context
of the agreed brief and the possibility of unrecorded previous in ground activities. The ground conditions
have been sampled or monitored in recorded locations and tests for some of the more common chemicals
generally expected. Other concentrations of types of chemicals may exist. It was not part of the scope of
this report to comment on environment/contaminated land considerations.

The conclusions and recommendations relate to 157 Milton Read, Cowplain, Hampshire, PO8 8RE.
Trial hole is a generic term used to describe a method of direct investigation. The term trial pit, borehole
or window sampler borehole implies the specific technique used to produce a trial hole.



The depth to roots and/or of desiccation may vary from that found during the investigation. The client is
responsible for establishing the depth to roots and/or of desiccation on a plot-by-plot basis prior to the
construction of foundations, Where trees are mentioned in the text this means existing trees, recently
removed trees (approximately 15 years to full recovery on cohesive soils) and those planned as part of
the site landscaping.

Ownership of copyright of all printed material including reports, laboratory test results, trial pit and
borehole log sheets, including drillers log sheets, remain with Ground and Water Limited. Licence is for
the sole use of the client and may not be assigned, transferred or given to a third party.

Only our client may rely on this report and should this report or any information contained in it be
provided to any third party we accept no responsibility to the third party for the contents of this report
save to the extent expressly outlined by us in writing in a reliance letter addressed from us to the third
party.

Recipients are not permitted to publish this report outside of their organisation without our express
written consent.
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Percussion Drilling Log

|ije-!:t Mame: 157 Milton Road, Cownplain  |Client: D & K Contracting Services Limited Date;
|L|:r:aur_1n- Hampshire POS 8RE Contractor.
Iijact Mo. : GWPR3208 Crew Mame: Crilling Equipment:
Borehole Number Huole Type Level Logged By Scale Fage Mumber
W51 WLS 1:50 Sheet 1 of 1
Sample and In Situ Testin ,
Waell g’;'?:“’ v 4 epth. | Lews Leger:d Stratum Description
MRE3! Depth im) |Type Results {m} {m}
T o] CRUSHED CONCRETE -
e 0.20 D 5 Pl =
R 0.30 D .o ] MADE GROUND: Dark brown/black and orangish 4
{:..‘l Ex 0.5 D 0.60 e=asrde==]  brown silty sandy gravelly clay. Sand is fine to coarse =
e 0.70 8] :_'.,j_,: grained. Gravel is fine to medium, angular [o suk- 4
NS 0.80 D Add F - Langular flint, brick, claystons, clinker and ash. .
vl Nl e D . [~ ] "HEAD DEPOSITS: Light greanish grey siity sandy W
"a _}. J—._'::-_':—. gravelly CLAY. Sand is fine o coarse grained. Gravel =
*';"“‘} 00| is fine to coarse, angular to sub-angulas flint and :
G o i [ M| carbonacecus materal 4
o ’ 'm B = - .- 2] HEAD DEPOSITS: Orangish Brown sifly sandy very H
1‘;_: e e T T gravally CLAY. Sand is fine to medium grained. Gravel -
I :—.-_"—.-:- is fine to madium, angukar to sub-anguiar fling 2
‘-:h Y [ :—. Hydrocarbon cdour was noted at 1.00m bgl. tan
e R :
NS 2.30 D _ aﬁuf-Lg 5
{_1; t_} , [~ — .| LAMBETH GROUP: Red/grey/brown mottled sitty 2
G <= of CLAY -
': "‘:".?_I._':? 2.l ] _—?‘—\.—T :
S —I_T_—_ ¥
F E g :
: 'H 3.30 ] [ ey =
i e — b
Sy - . L :
B! - 4.00 L -
: End of Borehole at 4,000m o =
B
6 =
i
=
9
10 —
Hala Diameter Lasing Duameter Chisefiing inchnatian ard Drentation
Plepth Base frmf Diameter (mm ) ep Base (mCeamatar immi| Dapth Top | Cepth Base | Curation Taot Dapth Top | Depth Base | Inclinaticn Crianiation

Remarks
Rools ware nolad to 1.00m kgl Groundwataer noled ab 1.00m byl
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Percussion Drilling Log

|ije-!:t Mame: 157 Milton Road, Cownplain  |Client: D & K Contracting Services Limited Date;
|L|:r:aur_1n- Hampshire POS 8RE Contractor.
Iijact Mo. : GWPR3208 Crew Mame: Crilling Equipment:
Borehole Number Huole Type Level Logged By Scale Fage Mumber
W3z2 WLS 1:50 sheet 1 of 1
Sample and In Situ Testin ,
Waell g’;'?:“’ v 4 epth. | Lews Leger:d Stratum Description
MRES! Depth im) |Type Results {m} {m}
‘i x CRUSHED CONCRETE -
e 0.30 ¥ - -
g ] bnimiid  MADE GROUND: Brownvreddish brown silty sandy i
R 0.60 o % W] aravelly clay, Sand is fine o coanse grainad, Gravel is -
L 0.80 O « = ] fine to coarse, angular to sub-rounded flint, concrete, d
-c:k‘.. I ﬁ‘*i?{ brick, plastic and wood fragmenis. i s
e o= 2
] ettt -
o N g e g -
Ht{ 1.80 D i }é‘fﬂh"‘i MADE GROUND: Browniorangish brown/grey/black i
ety 200 x o w sandy gravelly clay. Sand is fine to coarse grained. 7 —
Gravel is fine to medium, angular o sub-angular flints, g
I\ brick, chinkes, azh, plastic and wood fragrments, Strong jﬁ d
hydrocarbon noted throwghout 7]
End of Borehole 81 2 000m 2
3
3
B
6 =
i
=
9
10 —
Hala Diameter Lasing Duameter Chisefiing inchnatian ard Drentation
Plepth Base frmf Diameter (mm ) ep Base (mCeamatar immi| Dapth Top | Cepth Base | Curation Taot Dapth Top | Depth Base | Inclinaticn Crianiation
Remarks
Rools were noled to 0.50m bgl. Groundwater noted at 1.00m bygl. It should be noted that the borehole refused at 2.00m bgl. @
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Percussion Drilling Log

|ije-!:t Mame: 157 Milton Road, Cownplain  |Client: D & K Contracting Services Limited Date;
|L|:r:aur_1n- Hampshire POS 8RE Contractor.
Iijact Mo. : GWPR3208 Crew Mame: Crilling Equipment:
Borehole Mumber Huole Type Level Logged By Scale Fage Mumber
Wz3 WLS 1:50 Sheeat 1 of 1
Sample and In Situ Testin :
Waell g’;'?:“’ v 4 epth. | Lews Leger:d Stratum Description
MRE3! Depth im) |Type Results {m} {m}
e CRUSHED CONCRETE -
e 020 D o -
ke i -
N 050 | D _ G 3
s ' e"‘:;:"xx 1 MADE GROUMD: Grangish grey sandy vary gravelly .
NS 0.80 D ék“&ii%{ silty clay. Sand is fine to medium grained. Gravel is 2
e I 1.04 &} = 5‘} ‘e fine to coarse, angular to sub-rounded flint and brick. 1 =
S ?\g}‘»’{ Hydrocarbon odour noted throughout .
e 1.30 D 1.30 hedea -
) ' - —_— =] HEAD DEPOSITS: Orangish brown and blueish grey n
e il 5 i = — =] silty sandy CLAY. Sand is fine to medium grained. -
) ‘“", ; 2 | —— = Hydrocarbon odour odour noted throwghout. J -
S, — -~ = | HEAD DEPOSITS: Brownirediorangish brown shightly :
s o gravelly silty very sandy . Sand s fine 1o coarse —
bl 2 i f4 Iy =il dy CLAY, Sand s fine 1 ]
290 (T4 grained. Graval is fine, sub-anguiar lo sub-rounded 7
o 230 0o 3 [~ __ = _fint. Hydrocarbon odour notad throughaout. A d
Ll o~ e - ] - oliusls By anda r =1 = ]
L B LAMEETH GRCLUP: Blusish grey and red siity CLAY
i 2.50 D Lt BT =
‘ ._.: '-: : T_;_T_ =
i?u;; 2.80) o e g =]
"u > _'______ 3 —
Ny 3.30 D L, -
S e 7]
e L ]
¥ 3 L 3.80 (] T o 5
oA = o & 4=
SR E 3
G 4.30 D L, ]
g e =
s L 2
E{;;"fﬁ{ 480 o - — ] 2
' 2 End of Borehole a1 5.000m &
6
EE
8
9
10 —
Hala Diameter Lasing Duameter Chisefiing inchnatian ard Drentation
Plepth Base frmf Diameter (mm ) ep Base (mCeamatar immi| Dapth Top | Cepth Base | Curation Taot Dapth Top | Depth Base | Inclinaticn Crianiation

Remarks
Rools ware nolad to 1.50m kgl Groundwataer noled at 1.00m byl
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Percussion Drilling Log

|ije-!:t Mame: 157 Milton Road, Cownplain  |Client: D & K Contracting Services Limited Date;
|L|:r:aur_1n- Hampshire POS 8RE Contractor.
Iijact Mo. : GWPR3208 Crew Mame: Crilling Equipment:
Borehole Number Huole Type Level Logged By Scale Fage Mumber
Wa4 WLS 1:50 Sheeat 1 of 1
Sample and In Situ Testin :
é:"r E.:“' v 4 epth. | Lews Legend Stratum Description
MRE3! Depth im) |Type Results {m} {m}
CRUSHED CONCRETE -
0.20 O -
0.50 8] i ] MADE GROUND: Brown siity gravelly clay. Gravel is o
i}%.-_ ww]  fine to coarse, sub-angular o sub-rownded flint, brick -
.80 0 < %=~ and concrete. Hydrocarbon odour noted from 0.80m -
v sl bal, i
- u e
H 1.30 D }R@m a
4] % o %
g0 | o e :
2.00 e 5 ]
B ; —_—_=1 HEAD DEFOQSITS: Brown sandy slity CLAY, Sand is =
N EE 2 30 o Lo, fine to madium grainad, Strong hydrocarbon was ]
Ll : | —-— o noled throughout. =
H. 2 80 D — - = :
B e = | LAMBETH GROUIF: Readish grey silty GLAY, ¥
“H. .30 b] et ]
T 3.80 D S ]
—— T R
S E e -
LG 4.30 D iy f
2 — — = =
S R 3
S il | L :
s B ol S L B =
ity s =
V) Aoy A
50 330 D Ly >
B L 2
& se0 | o Ty :
. 6.0 . End ol Borehole al b.000m B -
EE
8
9
10 =
Hala Diameter Lasing Duameter Chisefiing inchnatian ard Drentation
Plepth Base frmf Diameter (mm ) ep Base (mCeamatar immi| Dapth Top | Cepth Base | Curation Taot Dapth Top | Depth Base | Inclinaticn Crianiation
Remarks
Rools were noled to 1.00m bgl. Groundwater noted at 1.00m byl. @
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Carina Jurovskaja DETS Ltd

Ground & Water Ltd Unit 1

2 The Long Barn Rose Lane Industrial Estate
MNorton Farm Rose Lane

Salborme Road Lenham Heath

Hampshire ME17 2IN

GU34 3NB t: 01622 850410

DETS Report No: 19-09666

Site Reference: 157 Mitton Road, Cowplaln, Waterliville, FOB 8RE
Project / Job Ref: GWPR3208

Order No: Mone Supplied

Sample Receipt Date: 0B8/07/2019

Sample Scheduled Date: 08/07/2019

Report Issue Number: 1
Reporting Date: 120072019
Authorised by:

Kevin Old

Technical & Operations Director

Dpinions and interpretations are outside the laboratory's scope of 150 17025 accreditation. This certificate is issued in accordance
with the accreditation requirements of the United Kingdom Accreditation Service. The results reported herein relate only to the
material supplied to the laboratory. This certificate shall not be reproduced except in full, without the prior writhen approval of the
laboratary.
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DETS Ltd

Unit 1, Rose Lane Industrial Estate

Rose Lane
A Lenham Heath . '
ue::;ar[-tﬂ? 2IN #ICERT)MMAG
LA 4480
Tel : 01622 850410
[Soil Analysis Certificate - TPH CWG Banded _ l
[DETS Report No: 19-09656 Date Sampled ZEIDG1G gamwml 2B06 13 280613 28/06/18
Ground & Water Ltd Tima Sampled Mone Supplied Mone Supplied]  Mone Supplied Mone Supahied MNoane Supplied
Site Reference: 157 Milton Road, Cowplain, TP / BH Mo W5l Wsi WE2 W52 '-"."53'
Waterllville, POB BRE
Project § Job Ref: GWPR3208 Additlonal Refs]  hone Supplied]  None Supplied]  Mono Supplied]  Mone Supplied]  Mone Supplied]
Order No: None Supplied Depth (m) 0.30 0.50 0.560 1.80 0.80)
Reporting Date: 12/07/2019 DETS Sample No 4 0036 HF003T 420038 420039 420040]
Dﬂmﬂnlmﬂ Uriit RL| Acereditation
Aliphatic =5 - C& mgfkg = 0.01 MNONE < 0,0 < 0,01 < 0,01 < 0,01 < 0.01
Aliphatic »06 - CH| mgSkg = 0.05 MNOE < (.05 < 0,05 < 0.05 = 0,05 < [0.05%
Aliphatic >C8 - C10] mgfkg) <2 MCERTS 2 2 < 2 = 2 = 2 < 3
Aliphatic =C10 - C13 mgikg] <2 MCERTS < < 7 < d < g <}
Aliphatic =C12 - Cl6 mgrkgl <3 MCERTS <3 <3 < 3 < 3 < 3
Aliphatic =15 - C21 kg < 3 MCERTS L3E. ] =3 < 3 < 3
Aliphatic =C21 - O34 mgikg| < 10§ MCERTS = 10 = 1] = 16 < 10 = 10|
Aliphatic (€5 - C34)] ma/kn] < 21 MOME] < 21 < 21 < 21 < 21 < 21}
Aromabic =C5 = CF mgfkgj< .01 MOME = 0,01 = 0,01 = .01 = 0,01 < .01
Arormakic =C7 - CB magfkg | < 0.05 MONE < .05 < 0.05 < 0.05 = {.05 « [0.05
Aromatic =C8 - C10] mgikgl < 2| MCERTS <3 < ] < 2 < 2 < 2|
Argimatic =C10 - C13 mgikgl <2 MCERTS < 2 < < 2 < 2 < F
Argmatic =C12 - CI6 mgfka) =<2 MCERTS =3 <3 =32 = 2 <3
Aromatic >C16 - C21 mafkg] < 3 MCERTS < 3 < 3 < 3 %3 < 3]
Arpmatic >C21 - €35 megfkg) = 10 MCERTS < 10 < 10) < 10 < 10 < 10
Aromatic {£5 - C35 mikgl < 21 NOHE T <21 < 2] < 21 < 21
Tokal =C5 - C35 mgikgl < 42 NI:I'HEI < 44 = Al = 42 = 42 = 42

Anahical resulls e mvpressed on 8 dree wsohl bass where samoles are aissted-dred at =g Ban 3070
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DETS Ltd

Unit 1, Rose Lane Industrial Estate

Rose Lane
A Lenham Heath . '
ue::;ar[-tﬂ? 2IN #ICERT)MMAG
LA 4480
Tel : 01622 850410
[Soil Analysis Certificate - TPH CWG Banded _ l
[DETS Report No: 19-09656 Date Sampled ZEYDG1G gamwml 2B06 13 280613 28/06/18
Ground & Water Ltd Tima Sampled Mone Supplied Mone Supplied]  Mone Supplied Mone Supglied MNoane Supplied
Site Reference: 157 Milton Road, Cowplain, TP / BH Mo W53 W53 W WEA W‘S-'ll
Waterllville, POB BRE
Project [ Job Ref: GWPR3208 Additlonal Refs|  None Supplied]  Mone Supplind]  Mone Supplied]  None Supplied]  None Suppliad]
Order No: None Supplied Depth (m) 1.30 2.5 0.80 1.30 2.30]
Reporting Date: 12/07/2019 DETS Sample No 4 20 1 42002 42003 4200494 420045]
Dﬂmﬂnlmﬂ Uriit RL| Acereditation
Aliphatic =5 - C& mgfkg = 0.01 MNONE < 0,0 < 0,01 < 0,01 < 0,01 < 0.01
Aliphatic »06 - CH| mgSkg = 0.05 MNOE < (.05 < 0,05 < 0.05 = 0,05 < [0.05%
Aliphatic >C8 - C10] mgfkg) <2 MCERTS 2 2 < 2 = 2 = 2 < 3
Aliphatic =C10 - C13 mgikg] <2 MCERTS < < 7 < d < g <}
Aliphatic =C12 - Cl6 mgrkgl <3 MCERTS <3 <3 < 3 < 3 < 3
Aliphatic =15 - C21 kg < 3 MCERTS L3E. ] =3 < 3 < 3
Aliphatic =C21 - O34 mgikg| < 10§ MCERTS = 10 = 1] = 16 < 10 = 10|
Aliphatic (€5 - C34)] ma/kn] < 21 MOME] < 21 < 21 < 21 < 21 < 21}
Aromabic =C5 = CF mgfkgj< .01 MOME = 0,01 = 0,01 = .01 = 0,01 < .01
Arormakic =C7 - CB magfkg | < 0.05 MONE < {0.05 < 0.05 = .05 = {.05 « [0.05
Aromatic =C8 - C10] mgikgl < 2| MCERTS <3 < ] < 2 < 2 < 2|
Argimatic =C10 - C13 mgikgl <2 MCERTS < 2 < < 2 < 2 < F
Argmatic =C12 - CI6 mgfka) =<2 MCERTS =3 <3 =32 = 2 <3
Aromatic >C16 - C21 mafkg] < 3 MCERTS < 3 < 3 < 3 %3 < 3]
Arpmatic >C21 - €35 megfkg) = 10 MCERTS < 10 < 10) < 10 < 10 < 10
Aromatic {£5 - C35 mikgl < 21 NOHE T <21 < 2] < 21 < 21
Tokal =C5 - C35 mgikgl < 42 NDHEI < 44 = Al = 42 = 42 = 42

Anahical resulls e mvpressed on 8 dree wsohl bass where samoles are aissted-dred at =g Ban 3070
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DETS Ltd

Unit 1, Rose Lane Industrial Estate

A

Rose Lane (<)

A Lenham Heath . ' g

TBEA ¢

Maidstone ICERTS UKAS

Kent MEL17 21N 10 nennr wnie AdS
Tel : 01622 850410 iidail ikl
[Soil Analysis Certificate - BTEX / MTBE — |
[DETS Report No: 19-09666 Date Sampled ZE/06/19 ZB/0G19 ZE/DGS1S ZB/DG19 28/06/15]
Ground & Water Ltd Tima Sampled None Supplied Mone Supplled]  Wone Suppled Mone Supsled Mone Supplied|
Site Reference: 157 Milton Road, Cowplain, TP [ BH No W51 w51 W52 w52 Ws3
Waterllville, POB BRE
Project f Job Ref: GWPR3208 Additional Refs| nNone Supplied]  None Supplied]  None Supplied]  Mone Supplied]  Mone Supoiied)
[Order Mo: None Supplied Depth (m} 0.30 0,50) 0,60 1.80 .60}
Reporting Date: 12/07/2019 DETS Sampla Mo 40036 4;DL‘IHI 420034 420039 4guu4l:ll
Determinand | Unit] RL| Accreditation

Benrene kg < & MCERTS 2 < 3 < 2 < 7 <3
Toduene ug/kg <5 MCERTS < 5§ %5 = g =5 < 5
Ethylbenzene ugikgl <=2 MCERTS < 2 <2 < 2 11 < 2
p 8 moyEere W kg = 2 MCERTS < 2 < 2 < 2 id =2
arylene] uglkg) <2 MCERTS < g < =2 27 < ¢
MTBE| wgika| <5 MCERTS <5 <5 <5 <5 <5

Enabviical results e expressed on @ dre weinht Bass whers samplas are assisted-dried at less than 30°C
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DETS Ltd

Unit 1, Rose Lane Industrial Estate

@

A

Rose Lane (<)

A Lenham Heath . ' g

TBEA ¢

Kent ME17 2IN S Semniian MdD
Tel : 01622 850410 iidail ikl
[Soil Analysis Certificate - BTEX /| MTBE = ]
[DETS Report No: 19-09666 Date Sampled ZE/06/19 280615 ZE/DGS1S ZB/DG19 28/06/19]
Ground & Water Ltd Tima Sampled None Supplied Mone Supplled]  Wone Supplied Mone Supsled Mone Supplied|
Site Reference: 157 Milton Road, Cowplain, TP [ BH Mo W53 1;-153| W54 w4 W54
Waterllville, POB BRE
Project f Job Ref: GWPR3IZ208 Additional Refs| nNone Supplied]  None Supplied]  None Supplied]  Mone Supplied]  Mone Supoiied)
[Order No: None Supplied Depth (m) 1.30 2.30] 0.80 1.30 2.30
Reporting Date: 12/07/2019 DETS Sample No A 200 420042] 470043 420044 420045)
Determinand | Unit] RL| Accreditation

Berzene wikg) =2 MCERTS L = 3 =l %2 =3
Toluene ugkg) <5 MCERTS <5 %5 =5 =5 <5
Ethwlbenzena gk = 2 MCERTS 4 < 2 < 2 < 2 < 2
p 8 moyEere W kg = 2 MCERTS < 2 < 2 < 2 < 2 =2
a-xybened uglkg) <2 MCERTS < 2 <7 <7 <2 < 2
MTBE| wgika| <5 MCERTS <5 <5 <5 <5 <5

Enabviical results e expressed on @ dre weinht Bass whers samplas are assisted-dried at less than 30°C
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4 DETS

Unit 1, Rose Lane Industrial Estate

DETS Ltd

Rose Lane
Lenham Heath
Maidstone
Kent ME17 2IN
Tel : 01622 850410

JCERT./EEZ
e 480

Soll Analysis Certificate - Sample Descriptions

DETS Report No:  15-09666

Ground & Water Ltd

Site Referance: 157 Milton Road, Cowplain, Watarllville, PO8 BRE

Project / Job Ref: GWPR3IZ08

Order Mo: None Supplied

Reporting Date: 12/07/2019

DETS Sample No TP [ BH Mo| Additional Refs|  Depth {m) cﬂﬂ::ﬁ::: Sample Matrix Description
43006 W51 Mone Supplied] 0.30 14.5|Black loamy sand with brick and concrete
420037 Wi hone Supplied 0.50 11.%Brovwn sandy clay with stonas
420038 W52 Mone E-'J[]DHEdl 0.60 &9 rﬁmm sandy clay with stones and concreta
20030 W52 Mone Supplied 1.40 17.1|Broven sandy clay
470040 Wsi|  hone :;unmiedl 0.80 5,3|Beown koamy sand with stones and brick
420041 WS3]  None Supplied 1.30 17.6|Brown koamy sand
2002 W53 hone Supplied 2.30 13.1|Brown sandy clay
420043 W54 Mone Supplied 0.80 15.6|Broavn loamy sand with stones
4Z0044 Wsd| Hone Supplicd 1.30 178 Brown sandy clay with stones
220045 ws4]  Mone Supplied 2.0 12 4|Brown sandy clay

Moistire content &5 part of orocagure EA7 & 5 not an acoredifed hest

Trsufficient Samphe ¥
Urmuitabfs Sample **
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Unit 1, Rose Lane Industrial Estate
Rose Lane
ﬁ Lenham Heath
Maidstone

DETS Ltd

“‘E“t HEi? ﬂ" TRE AN lﬂl'rl.r (T4] Mgl
Tel : 01622 850410 '
Soil Analysis Certificate - Methodology & Miscellaneous Information
DETS Report Mo; 19-09666
Ground & Water Lid
Site Raference: 157 Milton Road, Cowplain, Waterllville, POS 8RE
Praject [ Job Ref: GWPR3208
Order No: None 5 lied
Reporting Date: 12/07/23019
Matrix | Analysed Determinand Bricf Mothod Description Mathod
O Na
Sal [B] Boran - Water SolublefDetermination of water soluble baron in soil by 211 hot water extract followed by 1ICP-DES E0L2
Sl AR HTEX|Determination of BTEX by headspacs GC-M5 EO0E
Sl 8] Cations|Determingtion of cations in soil by agus-regia disestion followed by ICP-0ES EO002
Satt 8] Chioride - Water Soluble (2;1}|Determination of chloride by extraction with water & analysad by ion chromatearaphy EODD
. P Detarrmination of hexmvalent chramium n goil by extraction in water thes by aoidification, addition of
e hl ikl H'““”“""li.s dinhenvicarbazide followed by colorimetry Rl
Sail AR Cyanids - Complex]Detarmination of complex cyanide by distillation followed by colorimstry EQIS
Sl AR Cyanide - Fres|Determination of free cyanide by distillation followed by colarimetry EQLS
Eail AR i - Tmlll’.‘lﬂeﬂ'ﬂil‘m‘iun ol tatal cyanide by distillatien followed by colarimetry EOLE
Sail 8] Cyclahexane Extractatde Matter (CEM)|Graviretrically deterrmired throwsh extraction with cyclohexans EQLL
Sail AR, Diesed Range Organics (10 - Eﬂl‘ﬂﬂenﬂlhﬂﬂnn of hexane/scatons: extractable hivdrecarbons by GC-FID EQD4
5 Determination of alectrical condwectivity by addition of saturated calcium sulphate followed by
Sl AR Blactrical Conductivity -4 i e E0Z2
Sl AR Etectrical I.‘nn::la_ﬂ:muryll:letermlmuun of electrical conduectivity by addition of wates fallowed by slectrometric measuremsant E0Z3
Sail ¥ Elzmeantal Sulphur)Determination of elemental sulphur by solvent extraction followed by GC-M5 EQZD
Sail AR EPH (€10 ~ C40) fDetermination of acetone/hexane extractable hydrocarbons by GC-FID E004
il AR EPH Product ID|Determination of acetone/hexane extractable hedrocarbons by GC-FID EQD4
Sl AR EFH TEXAS (CB-CH, CA-C10, C10-C12, |Determination of acetane/hexane extractable hydrocarbons by GC-FID for C8 to O40. O6 o C8 by E0D4
Cla-Cle, Cle-C20, C21-C40
Sail D Fluoride - Watar Solubia |Deterrnination of Fluoride by ext EO0S
: - . Detarmination of fraction of srganic carbon by oxidising with potassium dichromate followed by
Sail B FOC (Fraction Oroenic Carbon) ltration with iran (1) sulghate EQLD
il o Logs on Tgnition @ 45000 FDEtermummlnaUcm of loss on ignition in soll by gravimety|cadly with the sample being ignited (n & muffia Efig
Sl 8] Magnesium - Walter Spluble|Detenmination of water soluble magnesium by extraction with water followed by ICP-DES E0:5
] 8] Metals|Detarminatian of metals by agua-reqla digestion followad by [CP-0ES E002
Sail AR Mineral Ol (€10 - C40) Dme:t-gr:i:::natunn of hexanelacetone extractable hydrocarbons by GE-FID fractionating with SPE EnD4
Zall AR Molsture Content|Molsture content, deferminad graimetrically E003
Sugil 8] Nitrate - Water Spduble [3: 1] Determination of nitrate by extraction with water & analysed by ion chromatagraphy E0DD
Sail i) EQiO
Sal AR EODS
Sail AR EQDE
Sail K] E0LL
Sail AR EQOY
Sail AR E0Z1
Sail K] EQDS
Sail K] E013
Sail §] EQOS
Sail E] E0id
Sail AR EQLE
Sail B] E024
il
Sai AR OC - s ED0G
. ; Detarmination of thiooyanate by extraction in caustic seda followed by addification followed by
| 7
i ”'R Thenia M]Imﬂmm of ferric nitrste foflowed by colorimetry it
Sall Toluene Extractable Matter {TEM) | Gravirnetrically determined throuoh extraction with toluene EOLL
il Tokl Organic C [Tm]l!:letermlnamn of argandc matter by oxidsing with polassivem dichrormate fallowed by titration with EfaD
iran (111 sulohate
TPH OWG (ali; ©5- €6, C6-CA, CB-C10,
il AR CLo-C12, C12-C16, C16-C21, C21-C34, |Determination of hexane/acetone extractable hydeccarkons by GC-FID fractionating with SPE Efn4
aro: C5-CF, C7F-CB, CH-C1O0, C10-C12 feartridoe for OB ta C35, C5 to CR by headspace GC-MS
C12-Cik, C16-C31, C21-035)
TRH LOM (ali: C5-C6, Co-C8, CB-C10,
il AR CI0-C12, C12-Cla, C16-C35, £35-Ca4, |Determination of hexane/acetone extractable hydeocarbons by GC-FID fractlonating with SPE Efio
aro: {507, OF-CH, CB-C10, C10-C12, jcartridae Tar OB to C84. C5 to CF by headspace GC-M5
C12-Ci6, C16-C21, C21-C35, CI5-C44)
Sail AR VOCE] Determination of volatile arganic compounds by headspace GC-MS Ef01
Sail AR WPH {Ch-C8 & CH-C10}fDetermination of hydrocarbons O6-C8 by he e GC-MS & CB-C10 by GC-FID Ef01
D Dried
AR Az Received
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5oil Assessment Criteria
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Appendix D
Soil Guideline Values and Genera Assessment Criteria

D1 Assessment Criteria
The Contaminated Land Regime reflects the UK Government's stated objectives of achieving
sustainable development through the “suitable for use approach’,

D1.1 Contaminated Land Exposure Assessment Model (CLEA)
Current United Kingdom risk assessment practice is based on the Contaminated
Land Exposure Assessment Model (CLEA).

The CLEA Guidance comprises the following documents:

1) EA Science Report SC050021/5R2: Human health toxicological
assessment of contaminants in soil.

2) EA Science Report SCO50021/5R3: Updated technical background to the
CLEA model.

3) EA CLEA Bulletin (2009),

4) CLEA software version 1.06 {2009)

5) Toxicological reports and 5GV technical notes.

The CLEA guidance and tools:

e do not cover other types of risk to humans, such as fire, suffocation or explosion,
or short-term and acute exposures.

= do not cover risks to the environment, such as groundwater, ecosystems or
buildings.

» do not provide a definitive test for telling when human health risks are
significant.

« are not a legal requirement in assessing land contamination risks. They are not
part of the legal regime for Part 2A of the Environmental Protection Act 1950.

The CLEA puidance derives soil concentrations of contaminants above which (in
the opinion of the EA) there may be a concern that warrants further investigation.
It does not provide a definitive test for establishing that the risk is significant.

01.2 Land-use Scenarios
The CLEA model uses a range of standard land-use scenarios to develop
conceptual exposure models as follows:

1 Residential (with home grown produce) (RwHP)

Generic scenario assumes a typical two-storey house built on a ground
bearing slab with a private garden having a lawn, flowerbeds and a small
fruit and vegetable patch.

GROUND AND WATER LIMITED



s (Critical receptor is 2 young female child (zero to six years old)

* Exposure duration is six years.

* Exposure pathways include direct soil and indoor dust ingestion,
consumption of homegrown produce and any adhering soil, skin
contact with soils and indoor dust and inhalation of indoor and
outdoor dust and vapours.

=  Building type is a two-storey small terraced house.

A sub-set of this land-use is residential apartments with communal
landscaped gardens where the consumption of home grown vegetables will
not occur. (Residential without homegrown produce (RwoHP)).

2) Allotments

Provision of open space (about 250sq.m) commonly made available to
tenants by the local authority to grow fruit and vegetable for their own
consumption. Typically, there are a number of plots to a site which may
have a total area of up to 1 hectare. The tenants are assumed to be adults
and that young children make occasional accompanied visits.

Although some allotment holders may choose to keep animals including
rabbits, hens, and ducks, potential exposure to contaminated meat and
eggs is not considered.

» Critical receptor is a young female child (zero to six years old)

*  Exposure duration is six years.

» Exposure pathways include direct soil ingestion, consumption of
homegrown produce and any adhering soil, skin contact with soils
and inhalation of outdoor dust and vapours.

= There is no building.

3) Commercial/Industrial

The generic scenario assumes a typical commercial or light industrial
property comprising a three-storey building at which employees spend
most time indoors and are involved in office-based or relatively light
physical work.

=  Critical receptor is a working female adult (aged 16 to 65 years old).

» Exposure duration is a working lifetime of 49 years.

»  Exposure pathways include direct soil and indoor dust ingestion,
skin contact with soils and dusts and inhalation of dust and
Vapours,

* Building type is a three-storey office (pre 1970).

D1.4 LOM/CIEH SUITABLE 4 USE LEVELS (54UL)
For derivation of these S4UL reference must be made to;

Nathanial, P., McCaffrey, C., Gillet, A., Ogden, R., Nathanial, 1.,. The LOM/CIEH
54UL’s for Human Health Risk Assessment. Land Quality Press. 2015
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The LOM/CIEH S4UL for a given land use is the concentration of the contaminant
in soil at which the predicted daily exposure, as calculated by the CLEA software,
eguals the Health Criteria Value.

The final output for each contaminant represents a synthesis of new toxicological
(and fate and transport) reviews published since the preparation of the 2™ edition
LOM/CIEH GAC's (Nathanial et al., 2009},

In the derivation of LOM/CIEH S54UL's the principles of ‘minimal’ or "tolerable’ risk
enshrined in SR2, which has not been withdrawn, has been maintained.

S4UL's have been derived for the basic CLEA land-uses, as described above, and
for two new land uses:

» Public Open Spaces near Residential Housing (POSresi)
 Public Park (POSpark).

Public Open Spaces near Residential Housing (PO5resi)

Includes the predominantly grassed areas adjacent to high density housing, the
central green area on many 1930's — 1970's housing estates, and smaller areas
commonly incorporated in newer developments as informal grassed areas or
more formal landscaped areas with a mixture of open space and covered soils
with planting. It is assumed that the close proximity to the place of residence will
allow tracking back of soil to occur.

Public Park (POSpark)

An area of open space, usually owned and maintained by the local authority,
provided for recreational uses including family visists and picnics, children’s play
area, informal sporting activities (not a dedicated sports pitch), and dog walking. It
is assumed that tracking back of soils into places of residence will be negligible.

The following LOM/CIEH S4Uls (Copyright Land Quality Management Limited)
have been reproduced with permission, to the publication number S4UL3072,

D1.5 Category 4 Screening Levels (C45Ls)

In the case of Lead, no 5GV or GAC has been published to date. This is likely to be
due to the toxicity review that is currently being undertaken by the Environment
Agency. In the absence of updated toxicity information the SGV derived using
CLEA 1.06 methodology and related toxicity will be used.

The overall objective of the C45Ls research project was to assist the provision of
technical guidance in support of Defra’s revised Statutory Guidance (5G) for Part
24 of the Environmental Protection Act 1990 (Part 2A) (Defra, 2012a). Specifically,
the project aimed to deliver:

* A methodology for deriving C45Ls for four generic land-uses comprising
residential, commercial, allotments and public cpen space; and

* A demonstration of the methodology, via the derivation of C45Ls for six
substances - arsenic, benzene, benzo(a)pyrene, cadmium, chromium (VI) and
lead.

GROUND AND WATER LIMITED



To help achieve a more targeted approach to identifying and managing
contaminated land in relation to the risk (or possibility) of harm to human health,
the revised 5G presented a new four category system for considering land under
Part 2A, ranging from Category 4, where there is no risk that land poses a
significant possibility of significant harm (SPOSH), or the level of risk is low, to
Category 1, where the risk that land poses a significant possibility of significant
harm (SPOSH) is unacceptably high. More specific guidance on what type of land
should be considered as Category 4 (Human Health) is provided in Paragraphs
4.21 and 4.22 of the revised 5G, as follows:

“4.21 The local authority should consider that the following types of land shouid
be placed into Category 4: Human Health:
(a) Land where no relevant contaminant linkage has been established.

(b) Land where there are only normal levels of contaminants in soil, as explained in
Section 3 of this Guidance,

() Land that has been excluded from the need for further inspection and
assessment because contaminant levels do not exceed relevant generic
assessment criterig in accordance with Section 3 of this Guidance, or relevant
technical tools or advice that may be developed in accordonce with paragraph
3.30 of this Guidance.,

(d) Land where estimated levels of exposure to contaminants in soil are likely to
form only a small proportion of what a receptor might be exposed to anyway
through other sources of environmental exposure (e.g. in relation to averoge
estimated national levels of exposure to substances commonly found in the
environment, to which receptors are likely to be exposed in the normal course of
their lives).

4.22 The local authority may consider that land other than the types described in
paragraph 4.21 should be placed into Category 4: Human Health if following o
detailed quantitative risk assessment it is satisfied that the level of risk posed is
sufficiently low.”

The C45Ls are intended as “relevant technical tools” (in relation to Paragraph
4.21(c)) to help local authorities and others when deciding to stop further
assessment of a site, on the grounds that it falls within Category 4 (Human
Health).

The Impact Assessment (lA), which accompanied the revised SG (Defra, 2012b)
provides further information on the nature and potential role of the C4S5Ls.
Paragraph 47(h) of the IA states that:

“The new statutory guidance will bring about a situation where the current
5GVs/GACs are replaced with more pragmatic (but stilf strongly precautionary)
Category 4 screening levels (C45Ls) which will provide a higher simple test for
deciding that fand is suitable for use and definitely not contaminated land.”

A key distinction between the Soil Guideline Values (5GVs) and the C45Ls is the
level of risk that they describe. As described by the Environment Agency (2009a):
"SGVs are guidelines on the level of long-term human exposure to individual
chemicals in soil that, unless stated otherwise, are tolerable or pose a minimal risk
to human health.”

GROUND AND WATER LIMITED



The implication of Paragraph 47(h) of the IA is that minimal risk is well within
Category 4 and that the C45Ls should describe a higher level of risk which, whilst
not minimal, can still be considered low enough to allow a judgement to be made
that land containing substances at, or below, the C45Ls would typically fall within
Category 4. This reflects Paragraph 4.20 of the revised 5G, which states:

“4.20 The locol authority should not ossume that lond poses o significant
possibility of significant harm if it considers that there is no risk or that the level of
risk posed is low. For the purposes of this Guidance, such fand is referred to as a
“Category 4: Human Health” case. The authority may decide that the land is o
Category 4: Human Health case as soon as it considers it has evidence to this
effect, and this may happen at any stage during risk assessment including the
early stages.”

C45Ls, therefore, should not be viewed as “SPOSH levels” and they should not be
used as a legal trigger for the determination of land under Part 2A,

The generic screening values referred to before usually take the form of risk-
based Soil Guideline Values (5GVs) or other Generic Assessment Criteria (GACs)
that are most typically derived using the Environment Agency's Contaminated
Land Exposure Assessment (CLEA) model, as described in the Environment
Agency's SR2, SR3 and SR7 reports (EA, 2009b & c; EA, 2008). It is anticipated that
C45Ls will be used in a similar manner; as generic screening criteria that can be
used within a GQRA, albeit describing a higher level of risk than the 5GVs.

The suggested approach to the development of C45Ls consists of the retention
and use of the CLEA framework, modified according to considerations of the
underlying science within the context of Defra’s policy objectives relating to the
revised 5G. Within this context, it is suggested that the development of C45Ls may
be achieved in one of three ways, namely:

* By modifying the toxicological parameters used within CLEA (while maintaining
current exposure parameters);

* By modifying the exposure parameters embedded within CLEA (while
maintaining current toxicological "minimal risk” interpretations); and

* By modifying both toxicological and exposure parameters.

There is also a suggested check on “"other considerations” (e.g., background levels,
epidemiological data, sources of uncertainty) within the approach, applicable to
all three options.

It is suggested that a new term is defined for the toxicological guidance values
associated with the derivation of C45Ls — a Low Level of Toxicological Concern
(LLTC). A LLTC should represent an intake of low concern that remains suitably
protective of health, and definitely does not approach an intake level that could
be defined as SPOSH.

D1.6 CL:AIRE Generic Assessment Criteria (GAC)

For derivation of the CL:AIRE Generic Assessment Criteria (GAC) reference should
be made to the following report:
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CL:AIRE, The Soif Generic Assessment Criteria for Human Health Risk Assessment.
Contaminated Land: Applications in the Real Environment. 2009,

Within this report CL:AIRE provided Generic Assessment Criteria (GAC's) in
accordance with the CLEA software and the principles outlined above for a further
35 contaminants sometime encountered on land affected by contamination.

D1.7 Detailed Quantitative Risk Assessments (DQRA)

Where the adoption of an S4UL/GAC/CASL is not appropriate, for instance when
the intended land-use is at variance the CLEA standard land-uses then a DOQRA
may be undertaking to develop site specific values for relevant soil contaminants.

== Establishing the plausibility that generic exposure pathways exist in
practice by measurement and observation.

=k Developing more accurate parameters using site data.

D1.8 Phytotoxicity

CLEA guidance only addresses human health toxicity; assessment of plant toxicity
(phytotoxicity) is based on threshold trigger values obtained from the following
source:

» ICRCL 70/90: Notes on the restoration and aftercare of metalliferous mining sites
for pasture and grazing.

D1.9 Statistical Tests
DEFRA R&D Publication CLR 7 (DOE 1994) addressed the statistical treatment of
test results and their comparison to Soil Guideline Values.

Consideration must be given to the appropriate area of land to be considered
termed the critical averaging area.

For a communal open space or commercial land-use, the critical averaging area
will depend on the proposed layout. For a residential use with private gardens the
averaging area is the individual plot.

It may be appropriate to compare the upper 95" percentile concentration with
the Soil Guideline Value, subject to applying a statistical test to establish that the
range of concentrations are reasonably consistent and belonging to the same
underlying distribution of data.

The DEFRA discussion paper Assessing risks from land contamination = a
proportionate approach (‘the way forward’') (CLANOG/2006) aimed to increase
understanding of the role that statistics can play in guantifying the uncertainty
attached to the estimates of the mean concentration of contaminants in soil. In
direct response CLAIRE/CIEH published a joint report, Guidance in comparing soil
contamination data with a critical concentration (CLAIRE/CIEH 2008). A software
implementation of the statistical technigues given in the report was published by
ESI International (2008).
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Treatment of Hot-Spots

= A statistical test is applied to establish whether the data is a part of a
single set, or whether data outliers are present.

— Provided that the data is based on random sampling and no distinct
contamination source was present at the sampling location, the hot-
spot(s) may be excluded and the mean of the remaining data assessed.

D2 Ground and Water Limited 5oil Assessment Criteria
The 5oil Assessment Criteria used in the preparation of this report are tabulated in the
following pages:

C4SL Low Level of Toxicological Concern

C4ASL Low Level of Toxicological Concern

Containant RwHP RwoHP Allotment Commercial POSresi POSpark
(mg/kg) (mg/kg) {mg/kg) (mg/kg) (mg/kg) {mg/kg)
Lead <210 <330 =34 =000 <7l <1400
I

Phytotoxicity Recommendations
ICRCL 70/90 Restoration of metalliferous mining areas

Phytotoxicity (Harmful to Plants) Threshold Trigger Values

Copper 250mg/kg
Zinc : 1000mg/kg
Mofes:

Many cultivars and specifically grasses have a high tolerance and there will be no lll-effect at the threshold trigger values given for
neutral or near r_rgutr:_ll pH. 5ite phservation of plant witality may give additional guidance.
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LQM CIEH Suitable 4 Use Levels (54UL’s)

LQM/CIEH Suitable 4 Use Levels - Metals and Semi-metals
RwHP RwoHP Allotment Commaercial POSresi POSpark
Contaminant
(mg/kg) {mg/kg) (mg/kg) (mg/kg) {mg/kg) (mg/kg)
Metals:
Arsenic 37 40 43 640 79 170
Beryllium i B 1.7 35 12 2.2 63
Boron 2930 11000 45 240000 21000 { 46000
Cadmium 11 g5 19 190 120 532
Chromium (1) 910 810 18000 2600 1500 33000
Chromium (V1) & B 1.8 33 1.7 20
Copper 2400 7100 520 BA0O00 12000 44000
Bty 12 12 21 58 16 30
Mercury
dlod it 40 56 19 1100 120 240
Mercury
Methylmercury 11 15 B 320 40 68
Nickel 130 180 230 §ao0 230 3400
Selenium 250 430 B8 12000 1100 1800
Vanadium 410 1200 o1 9000 2000 5000
Zing 3700 40000 G20 730000 31000 170000
LQM/CIEH Suitable 4 Use Levels - BTEX Compounds
Rk Soil Organic RwHP RwoHP Allotment Commercial POSresi POSpark
Matter (me/kg) (mg/kg) (mg/kg) (mg/kg) (mE/kg) (mg/kg)
1.0% SOM 0.087 038 0017 27 72 a0
Benzeneg 2.5% 50M 0.170 0. 70 0.034 47 12 100
6.0% 50M 0370 1.40 0.075_ 9 3 110
1.0% SOM 130 230 22 Se000 56000 7000
Toluene 2.5% 50M 250 1500 51 110000 SH000 25000
B.0% SOM (1] 3500 120 180000 56000 100000
1.0% SOM 47 g3 16 5700 24000 17000
Ethylbenzene 2.5% SOM 110 150 39 13000 24000 22000
B.0% SOM 260 440 51 27000 220} 2700
1.0% SOM =18 28 2B 6600 41000 17000
o-Xylene 2.5% S0M 140 210 b7 15000 42000 24000
6.0% SOM 330 480 160 33000 43000 33000
1.0% SOM E9 a2 31 6200 41000 17000
m-Xylene 2.5% SOM 140 190 74 14000 42000 24000
B.0% SOM 320 450 170 31000 43000 33000
1.0% 50M 56 [ 79 29 S90:0 41000 17000
p-Xylene 2.5% 50M 130 ' 180 69 14000 42000 23000
60%SOM | 310 | 430 | 160 | 30000 | 43000 31000
The most health protective value in each scenario for Xylene is highlighted in bold.
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LQM/CIEH Suitable 4 Use Levels For TPH

Aliphatic RwHP RwoHP Allotment Commercial POSresi POSpark
{mg/kg) {mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/ke)
1.0% SOM 42 42 730 3,200 (304) 570,000 (304) = 95,000 (304) =
EC 5-6 2.5% 50M 78 78 1,700 5,900 [558) ol 500,000 130,000 [558)
6.0% 50M 160 160 3,900 12,000 {1150) = BO0,000 180,000 (1150)
1.0% SOM 100 100 2,300 7,800 (144) ==l 00,000 150,000 {144) >
EC >6-8 2.5% S0M 230 230 5,600 17,000 (322) o 610,000 220,000 (322) =
6.0% S0M 530 530 13,000 40,000 (736) 620,000 320,000 (736) *
1.0% SO 27 27 320 2,000 [78) = 12,000 14,000 (78] =
EC »8-10 2.5% 50M G5 65 770 4,800 (118} =» 13.000 18,000 (118) =
6.0% SO 150 150 1,700 11,000 [451) =@ 13,000 71,000 [451) v¢
1.0% SOM 130 (48) 130 {48) " 2,200 9,700 (48) * 13,000 21,000 (48) *
EC >10-12 25% 50M | 330 (118) e 330 (118) == 4,400 23 000 [118) == 13,000 23,000 (118) =
6.0% SOM 760 (283) v 770 {283) =r 7,300 47,000 (283} = 13,000 24,000 (283) =
“io%soM | L100{24)% | 100041 | 11000 | 59000(41% | 13000 | 2500024
EC>12-16 2.5% 50M 2,400 (59) = 2,400 (59) = 13,000 82,000 (59) =« 13,000 25,000 (59) =
605 S0M 4,300 {142} = 4,400 (142) = 13,000 90,000 (142) = 13,000 26,000 (142) =
1.0% SOM | 65,000 {8.48) = | £5,000 (8.48) 5o 260,000 1,600,000 250,000 450,000
EC »16-35 2.5% S0M 92,000 {21} = 92,000 {21) = 270,000 1,700,000 250,000 480,000
6.0% S0OM 110,000 110,000 270,000 1,800,000 250,000 490,000
1.0% SOM | 65,000 (8.48) = | 65,000 (8.48) = 260,000 1,600,000 250,000 450,000
EC>35-44 | 2.5%50M | 92,000(21) = 92,000 {21) = 270,000 1,700,000 250,000 480,000
6.0% SOM 110,000 110,000 270,000 1,800,000 250,000 490,000
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LQM/CIEH Suitable 4 Use Levels For TPH

RS RwHP RwoHP Allotment Commercial POSresi POSpark
{mg/kg) (mg/kg) {mg/kg) {mg/kg) (mg/kg) (mg/kg)
EC 5.7 1.0%5 500 70 370 13 26,000 (1220) = 56,000 76,000 (1220 =
(Benzene) 2.5% SOM 140 630 27 46,000 (2260) = 56,000 84,000 {2260) =
B 0% SO0 300 1,400 57 BE, 000 [4?11]] ek 56,000 02,000 1_4?10} et
EC>7-8 1.0% 508 130 Bal 22 56,000 (BEG) v 56,000 87,000 (868) zal
(Tolwene) | 25%SOM [ 290 1,800 5L [ 110,000(1920) | 56,000 | 95,000(1920) =
6.0% S0M 660 3,900 120 180,000 (4360) “* 56,000 100,000 (4360)
1.0% SOM 34 47 8.6 3,500 (613) =¢ 5,000 7,200 (613) v
EC =8-10 2.5% 50M g3 110 21 8,100 (1500) v+ 5,000 8,500 (1500) =
6.0% SOM 180 270 51 17,000 [3850) v 5,000 9,300 [3580) =F
1.0% SOM 74 250 13 16,000 [364) 5,000 9,200 {364) =
EC >10-12 2 5% SOM 120 590 31 28,000 (899) = 5,000 9,700 (889) =
6.0% SOM 380 1,200 74 34,000 (2150) =~ 5,000 10,000
1.0% S0M 140 1,800 23 36,000 (169) 5~ 5,100 10,000
EC >12-16 2 5% SOM 330 2,300 (419) = 57 37,000 5,100 10,000
G, 0% SO GEO 2,500 130 38,000 L, 000 10,000
1.0% SOM 260 1,900 46 28,000 3,800 7,600
€C>16:21 | 25%SOM | 540 1,900 _ 110 28000 | 380 | 7700
6.0% SOM 4930 1,500 20 28,000 3,800 7800
1.0%: 500 1,100 1,900 370 28,000 3,800 7800
EC =21-35 2.55% SO 1,500 1,900 B20 28,000 3,800 7,800
6.0% SOM 1,700 1,900 1,600 28,000 3,800 7.900
1.0%50M | 1,100 1,900 370 28,000 3,800 7,800
EC »35-44 250 SO0 1,50 1,900 a20 28,000 3,800 7.800
6.0%SOM | 1,700 1,900 1,600 28,000 3,800 7900
1.0% SOM 1,600 1,900 1,200 28,000 3,800 7,200
EC >34-70 2.5% SOM 1,800 1,900 2,100 28,000 3,800 7,800
B.0% SO0 1,900 1,900 3,000 28,000 3,800 F.800
SOM = Seil Orgonic Matter Content (%)
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LQM/CIEH Suitable 4 Use Levels For Polycyclic Aromatic Hydrocarbons (PAH’s)

Dataitelnarts RwHP RwoHP Allotment Commercial POSresi POSpark
(mg/kg) {mg/kg) {mg/kg) {me/kg) (mg/kg) {mg/kg)
1.0% SOM 210 3,000 (57.0) = T 84,000(57.0)* | 15,000 29,000
Acenapthene 2.5% SOM 510 4,700{141}) = 85 97,000{141) = 15,000 30,000
6.0% SOM 1100 6,000{336) = 200 100,000 15,000 30,000
1.0% SOM 170 2,900(86.1) *! 28 83,000(86.1) *' 15,000 29,000
Acenapthylene 2.5% SOM 420 4,600{212) = 69 97,000(212) = 15,000 30,000
5.0% SOM 920 B,000{508&) =! 160 100,000 15,000 30,000
1.0% S0M 2,400 31,000{1.17) ** 380 520,000 74,000 150,000
Anthracene 2.5% SOM 5,400 35,000 950 540,000 74,000 150,000
6.0% SOM 11,000 37,000 2,200 540,000 74,000 150,000
1.0% SOM 7.20 11 2.90 170 29 49
Benzo(ajanthracene | 2.5% SOM 11 14 B.50 170 29 56
6.0% SOM 13 15 13 180 29 62
L0%soM| 220 3.20 0.97 35 5.70 11
Benzo{a)pyrene 2.5% SOM 2.70 3.20 2.00 35 5.70 12
6.0% 50M 3.00 3.20 3.50 36 5.70 13
1.0% SOM 2.60 3,90 0.99 44 7.10 13
Benzo(b)flouranthene | 2,5% SOM 3.30 4,00 2,10 44 7.20 15
6.0% SOM 3.70 4.00 3.80 45 7.20 16
1.0%50M | 330 360 290 3,300 540 1,400
Benzo(ghilperylene | 2.5% SOM 340 160 470 4,000 540 1,500
6.0% SOM 350 360 ] 4,000 640 1,600
1.0% SOM A7 110 37 1,200 130 370
Benzo(k)flouranthene | 2.5% SOM 93 110 75 1,200 190 410
6.0% SOM 100 110 130 1,200 190 440
1.0% S0M 15 30 4,10 350 57 93
Chrysene 2.5% SOM 22 31 9.40 350 57 110
.05 SOM 27 32 19 350 57 120
1.0% SOM 0.24 0.31 0.14 3.50 0.57 1.10
Dibenzo(ah)anthracense! 2.5% SOM 0.28 0.32 0.27 3.60 0.57 1.30
6.0% SOM 0.30 0.32 0.43 360 0.58 1.40
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LQM/CIEH Suitable 4 Use Levels For Polycyclic Aromatic Hydrocarbons (PAH’s)
RwHP RwoHP Allotment Commercial POSresi PO5park
Determinants
(mg/ke) (mg/ke) (mg,/ke) (mg/kg) (mg/kg) {mg/kg)
1.0% SOM 280 1,500 52 2,3000 3,100 6,300
Flouranthene 2.5% SOM 560 1,600 130 2,3000 3,100 6,300
6.0% S0M 890 . Leeo | 230 23000 | 3,100 5,300
1.0% SOM 170 2,800 {30.9}) > 27 63,000{30.9) *° 9,900 20,000
Flourene 2.5% SOM 400 3,800{76.5) = &7 68,000 3,900 20,000
6.0% SOM 860 4,500(183) = 160 71,000 9,900 20,000
1.0% SOM 27 a5 9,50 500 82 150
Indeno(123-cd)pyrend 2. 5% SOM 6 460 21 510 82 170
6.0% SOM a1 A5 L 210 . 82 | L
T S = o 190 (76.4) * 4,900' 1,1011:1?5.4}
Napthalene S A i = o 460 {183) = 4,900' 1,9055];[ 183)
6.0% SOM 13 13 24 1,100'{432) > 4,900' 3,000
1.0% SOM 05 1,300({183) *«! 18 22,000 3,100 6,200
Phenanthrene 2.5% S0M 220 1,500 38 22,000 3,100 6,200
6.0% SOM 440 1,500 90 23,000 3,100 6,300
1.0% SOM 620 3,700 110 54,000 7,400 15,000
Pyrene 2.5% SOM 1200 3,800 270 54,000 7,400 15,000
6.0%50M | 2000 3,800 620 | 54000 | 7400 | 15,000
Coal Tar 1.0% 50M 0.79 12 0.32 15 2.20 4.40
(Benzofa)pyrene useq 2.5% SOM 0.98 1.2 0.67 15 2.20 4.70
las marker compound| 6.0% 50M 1.10 i2 1.20 15 2.20 4.80

¥ — GAC presented exceeds the vapour saturation limit, which is presented in brackets.
sl - GAC presented exceeds the soil saturation limit, which is presented in brackets.

Cont'd Overleaf:

GROUND AND WATER LIMITED



Cont'd from previous page:
LQM/CIEH Suitable 4 Use Levels (cont.)

LQM CIEH General Assessment Criteria: Volatile and Semi-Volatile Organic Compounds

: RwHP RwoHP Commercial POSresi POSpark
Contaminant Allotment
(mgfkg) | (me/ke) (mefke) | g /i) (me/ke) (mg/kg)
Eh.'arm.!‘hnes &‘: alkenes
1,2 Dichloroethane
1.0% S0M 0.0071 0.0092 00046 .67 249 21
2.5% S0M 0.011 0,013 0.0083 0.497 249 24
6.0% SOM 0.019 0.023 0.016 1.70 29 28
1,1,2,2 Tetrachloroethane
1.0% S0OM 1.60 3.50 0.41 270 1,400 1,800
2.5% 50M 3.40 8.00 0.9 550 1,400 2100
6. 0% S0 .50 17 2.0 1,100 1,400 2,300
1,1,1,2 Tetrachloroethane
1.0% S0M 1.20 1.50 .79 110 1,400 1,500
2.5% S0M 2.80 3.50 1.90 250 1,400 1,200
.05 S0M 6,40 B.20 4.40 &0 1,400 2,100
Tetrachloroethens
1.0% SOM .18 018 .65 14 1,400 810 =424)
2.5% SOM 0.39 0.40 1.50 42 1,400 1,100 {951}
6. 0% SOM 8.90 0.2 3.60 95 1,400 1,500
1,1,1 Trichloroethane
1.0% SOM 8.80 9.00 48 BE0 140,000 57,000F{1425)
2.5% SOM 18 18 110 1,300 140,000 | 76,000 *(2915)
3,000 140,000 100,000
6.0% SOM 3= 40 240 vap(5392)
L 2L —— _— == - o -
1.0% SOM 0,026 0.026 045 290 890 190
2.5% S0M 0.05%6 0.056 1.00 630 920 270
6.0% S0M 0,130 0.130 240 14 a50 400
Trichloroethene
1.0% S0OM 0.016 0.017r 0,041 120 120 70
2.5% SOM 0.034 0.036 0.0591 2.60 120 91
6.0% SOM 0.075 0.080 0.210 5.70 120 120
Trichloromethane i
1,05 50M .91 1,20 0.42 99 2,500 2. 600
2.5% 50M 1.70 2.10 0.83 170 2,500 2,800
6.0% S0M 3.40 4.20 1.70 350 2,500 3,100
Vinyl Chlioride
1.0% SOM 000064 0.00077 000055 0.0%9 3.50 4.80
2.5% S0mM 000087 000100 0.00100 0077 3.50 .00
6.0% SOM 0.00014 0.00150 00180 0.120 3.50 5.40
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Volatile and Semi-Volatile Organic Compounds

Cont'd Overleaf:
Cont'd from previous page:

LOM CIEH General Assessment Criteria:

RwHP RwoHP Commercial POSresi POSpark
Contaminant Allotment (m )
mg/kg) | (ma/kg) B8 | Cimgke) | (melke) | (me/ka)
Eimiﬁshies
2,4,6 Trinitrotoluena
1.0% S50M 1.60 B3 0.24 1,000 130 260
2.5% S50M 3.70 BE 0.58 1,000 130 270
6.0% SOM 2.10 (15 1.40 1,000 130 270
ROX
(Hexogen/Cyclonite/1,3,5-
trinitro-1,3,5-

triazacyclohexane)
1.0% SOM 120 13,000 17 210,000 26,000 49,000{18.7)>
2.5% S0MM 250 13,000 38 210,000 26,000 21,000
B.0% SOM 540 13,000 8BS 210,000 27,000 53,000

HMX {Octogen/1,3,5,7-
tetrenitro-1,3,5,7-
tetrazacyclo-octane)
1.0% 50M 5.70 67,00 0.86 110,000 13,000 23,000(0.35)¥F
2.5% S50M 13 67,00 1.90 110,000 13,000 23,000(0,39)vF
6.0% SOM % 67,00 390 110,000 13,000 | 24,000(0.48)=
Atrazine
1.0% S0MM 3.30 610 0.50 8.300 1,200 2,300
2.5% 50M 7.60 620 1.20 5,400 1,200 2,400
B.0% SO0 17.40 B20 2.70 g 400 1,200 2,400
Pesticides
Aldrin
1.0% 500 570 730 3.20 170 18 30
2.5% SOM 6.60 7.40 6.10 170 18 3
B.0% SO0 7.10 7.50 = 170 15 31
Dieldrin

1.0% 50M 0.97 7.00 0.17 170 18 a0
2.5% S0M 2.00 7.30 0.41 170 18 a0
6.0% SOM 3.50 7.40 096 170 18 31
Dichlorvos
1.0% 50M 0.032 6.40 0.0049 140 16 26
2.5% S0M 0.066 6.50 0.0100 140 16 26
B.0% S0M 0.140 6,60 0.0220 140 16 27

Alpha - Endosulfan
1.0% SOM 7.40 160{0.003)=r 1.20 5,600(0.003 )" 1,200 2,400
2.5% 500 18 280{0.007)wr 2.80 7, 400{0,007=# 1,200 2,400
B.0% SO0 41 410{0.016)=" B.80 8,400{0.016)+w# 1,200 2,400
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LQM CIEH General Assessment Criteria: Volatile and Semi-Volatile Organic Compounds

RwHP RwoHP Commercial POSresi PO5park
Senianant (mg/ke) ey, | Momentimele) (mg/ke) | (me/ke) | (me/ke)
Pesticides | |
Beta - Endosulfan |
1.0% SOM 7.00 190(0.00007 e 1.10 B, 300(0.00007)=F 1,200 - | 2,400
2.5% S50M 17 320(0.0002)F 2.70 700000002 =rF 1,200 2,400
6.0% SOM 39 440(0.0004 ) G.40 8700 1,200 2,500
Alpha -
Hexachlorocyclohexanes
1.0% SOM 023 60 0.035 170 EZ 47
2.5% SOM 055 920 0.087 180 24 a8
6.0% SOM 1.20 11 0210 180 24 48
Beta -
Hexachlorocyclohexanes
1.0% 0M 0.085 .70 0.013 65 8.10 L3
2.5% 50M 0.200 3.80 0.032 65 3.10 15
B.0% S0M 0,460 31.80 0.077 65 a.10 16
Gamma -
Hexachlorocyclohexanes
1.0% SOM 0.06 2.90 00092 67 8.2 14
2.5% 50M 0.14 3.30 00230 69 8.2 15
6.0% SOM 0.33 3.50 0.0540 70 8.2 15
Chiorobenzenes
Chlorobenzens
1.0% SOM 0.46 046 3.90 56 11,000 1,300{675)!
2.02% S0OM 1.00 1.0 14 130 13,000 2,000{1520)p"
6.0% SOM 2.40 2.40 32 290 14,000 2.900
i,I-Dﬁchlnrui:-Enzene
1.0% SOM 23 24 94 2,000 (571) %! 90,000 | 24,000{571)
2.5% S0OM 55 57 230 4,800 (1370} = 95,000 | 36,000(1370H
B.0% SOM 130 130 c40 11,000 (3240} | 92,000 | 51,000{3240p
I
1,3-Dichlorobenzene
1.0% SOM 0.40 0.44 0.25 30 300 380
2.5% SOM 1.00 110 0.e0 73 300 440
6.0% SOM 2.30 2.50 1.50 170 | 300 470
1,4-Dichlorobenzene
1.0%: 50M 61 Gl 15 4,400 (224)=r 17.000= | 36,000 {224
2.5% SOM 150 150 37 10,000 (540} | 17,000¢ | 36,000 (540}
B.0% S0M 350 350 B 25,000 (1280)=¢ | 17,0008 | 36,000 (1280)=¢
1,2,3,-Trichlorobenzene
1.0% SOM 1.50 1.50 4.70 102 1,800 7T0{ 134
2.5% S0M 3,60 3.70 12 250 1,800 1,100{330)"*¢
6.0% SOM 8.60 8.80 28 590 1,800 1,600({789)F
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LQM CIEH General Assessment Criteria:

Volatile and Semi-Volatile Organic Compounds

RwHP RwoHP Commercial POSresi PO5park
Contaminant Allotment [mg/kg)
(mg/kg) (mg/kg) {mg/kg) (mg/kg) (mg/kg)
Chiorobenzenes
1,2.3.-
Trichlorobenzene
1.0%6 S0OM 1.50 1.50 4.70 102 1,800 770[134)vp
2.5% 50M 3.60 370 12 250 1,800 1,100(330/=
6.0% S0M B.60 2.80 28 590 1,800 1,600({789)*¢
1,24,.-
Trichlorobenzeneg
1.0% 50M 2.60 260 55 220 15,000 1,700{318)=r
2.5% SOM 6.40 6.40 140 530 17,000 2,600{786)+*
6.0% S0OM 15 15 320 1,300 19,000 4,000{ 1880}
1,3,5,-
Trichlorobenzene
1.0% SOM .33 0.33 4.70 23 1,700 3B0{36.7)=e
2.5% 50M .81 0.aL 12 55 1,700 S90{90.8)F
605 S0M 1.90 1.90 140 130 1800 BE0(217)vee
111131-"":‘
Tetrachlorobenzene
1.0% SOM 15 24 4.40 1.700(122 e B30 1,500{122)we
2.5% 50M 36 56 11 3,080(304)F 230 1,600
605 S0M 78 120 26 4,400(7 28] B30 1,600
1]"11']3]'5:_
Tetrachlobenrene
1.086 SOM (.66 075 0.38 48(39.4)wr T8 110(39)van
2.5% SOM 1.60 1.90 0.50 120(98.1) 79 120
.05 50M 3.70 4.30 2.20 240(235)ww 749 130
1,24, 5,-
Tetrachlobenzene
1.0% SOM .33 0.73 0.06 42(19.7y= 13 25
2.5% SOM 0.7 1.70 s L s 2 46
&6.05 S0M 1.60 31.50 0.37 oG 13 26
Pentachlrobenzene
1.0% 50M 5.BD 19 1.20 e40{43 . 0)! 100 190
2.5% S0M 12 30 3.10 770(107)= 100 190
6.0 SOM 22 38 7.00 230 100 190
Hexachlorobenzene
1.05% S0OM 1.80(0. 20} 410 (0.20)v=e .47 11000, 20)=F 16 a0
2.5% 50Mm 3.30(0.50)v= 5,70 {0.50)== 1.10 120 16 30
6.0% 50M 4.90 6.70 (1.2 250 120 16 30
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LQM CIEH General Assessment Criteria:

Volatile and Semi-Volatile Organic Compounds

RwHP RwoHP Commercial POSresi POSpark
Contaminant Allotment (
(mg/ke) | (me/ke) meMEl | (ma/ka) (mg/kg) (mg/kg)
Phenols &
Chlorophenols
Phenols
1.0% SOM 280 750 BB FE04(31,000) 760%(11,000) 76097(8,600)
2.5% SOM 550 1,300 140 1,50097(35,000) | 1,500%(11,000) | 1,500°{%,700)
B.0% S50M 1100 2,300 280 3,200%(37,000) 3,2004(11,000) | 3,2004(11,000)
Chlorophenals (4
Congeners) = =
1.0% S0M 0.87 94 0.13 3,500 G20 1,100
2.5% SOM 2.00 150 0.30 4,000 620 1,100
6.0% SOM 4.50 210 0.70 4,300 620 1,100
Pentachlorophenaols
1.0% 50M 0.22 27(16.4) 0.03 400 B0 110G
2.5% 50M 0.52 29 0.08 400 B0 120
B.0% S0M 1.20 31 0.19 400 B0 120
Others
Carbon Disulphide
1.0% SOM 0.14 0.14 480, 11 11,000 1300
2.5% 50M 0.29 0.29 10 22 11,000 1,500
5.0% SOM 0.2 062 e} a1 12,000 2,700
Hexachloro-1,3-
Butadiene
1.0% SOM 029 0.32 0325 31 25 8
2.5% S50M 0.70 0.78 061 GE 25 50
B.0% SOM 1.60 1.80 1.410) 120 25 21
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CL:AIRE Soil Generic Assessment Criteria

Residential without

Contaminant Residential (mg/kg) clart sptake fire/Ka} Allotment (mg/kg) Commercial (mg/kg)
Metals:
Antimony MWD 550 ND 7500
Barium ND 1300 ND 22000
Molybdenum ND B0 ND 17000

ND - Not Derived.
NA — Not Applicable
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CL:AIRE General Assessment Criteria:
Volatile and Semi-Volatile Organic Compounds

Contaminant Residential (mg/kg) p'::;d::ttlzLT;hnﬂut} Allotment (mg/kg) Commercial (mg/kg)
1,1,2 Trichloroethane
1.0% S0M 0.60 .88 0.28 94
&4.5% SOM 120 1.8 0.61 190
6.0% SOM 2.70 39 1.40 400
1,1-Dichloroethane
1.0% S0M 2.40 2.50 9,20 280
2.5% 50 3.90 4.10 17 450
B.0% SOM 7.40 770 a5 850
1,1-Dichloroethene
1.0% S50 0.23 023 2.80 26
2.5% S50M 0.40 0.41 5.60 46
B.05% SOM 0.82 082 12 92
1,2,4-Trimethylbenzene
1.0% S0OM 0.35 0.41 0.38 42
2.0% 50M 0.85 0,99 0,93 99
6.0% SOM 2.00 2.30 2.20 220
1,2-Dichloropropane
1.0% S50M 0.024 0.024 0.b2 3.3
2.5% S0M 0.042 0.042 1.20 B
B.0% SOM 0.084 0085 2.60 12
2. 4-Dimethylphenol
1.0% S0M 19 210 3.10 16000
2.5% SOM 43 410 7.20 24000
B.0% SOM 97 730 i7 30000
2,4-Dinitrotoluene
1.0% 500 1.50 170" 0,22 3700
2.5% 50M 3.20 170 0.49 3700%
6.0% SOM 7.20 170 110 3800
2,6-Dinitrotoluene
1.0% SOM 0.78 78 0.12 1900*
2.5% S0M 1.70 84 0,27 1900*
B.0% SOM 3.90 87 0.61 1900
2-Chloronapthalene
1.0% S0OM 3.70 3.50 40 390=
2.5%50M 9.20 930 98 960"
B.0% SOM 22 22 230 2200"
Cont'd Overleaf:
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Cont'd from previous page:

CL:AIRE General Assessment Criteria:

Volatile and Semi-Volatile Organic Compounds

Contaminant Residential (mg/kg) p?:;d:::lzl:;;hnﬂuti Allotment (mg/kg) Commercial (mg/kg)
Biphenyl
1.0% S0M BE* 220% 14 18000*
&4.5% SOM 160 s00* 35 33000
6.0% 50M 360 980" 83 48000
Bis (2-ethylhexyl) phthalate
1.0% SOM 230* 2700* a7* B85000*
2.5% 50mM B10* 2300* 120* Bol00=
B.0% SOM 1100* 2800* 280* B60O00*
Bromobenzene
1.0% 500 0.87 091 3.2 o7
2.5% SOM 2.0 21 7.6 220
B.05% SOM 4.7 4.9 18 520
Bromodichloromethane
1.0% SO0 0.016 0.019 0.016 21
2.0% 50M 0030 0.034 0,032 3.7
6.0% SOM 0.061 0.070 0,068 7.6
Bromoform
1.0% S0M 2.8 5.2 .95 760
2.5% S0M 8.5 11 21 1500
B.0% SOM 13 23 4.6 3100
Butyl benzyl phthalate
1.0% 50 1400* 42000* 220* QA0 *
2.5% SOM 3300* 44000* 550* 940000
B.0% SOM Tao0* 44000* 1300* 950000*
Chloroethane
1.0% 5004 B3 B.4 110 360
2.5% 50M 11 11 200 1300
6.0% SOM 18 18 380 2100
Chloromethane
1.0% S0OM 0.0083 00085 0.066 1.0
2.5% S0M 0.0098 0.0099 013 1.2
B.0% SOM 0.013 0.013 0.23 1.6
Cis 1.2 Dichloroethene
1.0% 50M 0.11 0.12 0.26 14
2.5% 50M 019 020 0.50 2]
B.0% SOM 0.37 0.39 1.0 47
Cont'd Overleaf:
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CL:AIRE General Assessment Criteria:
Volatile and Semi-Volatile Organic Compounds

Contaminant Residential (mg/kg) p'::;d::ttlzLTr:I;;ku;} Allotment (mg/kg) Commercial (mg/kg)
Dichloromethane
1.0% SOM (.58 210 .10 270
2.5% 500N .98 2.80 0.159 360
B.0% 500 1.70 450 0.34 560
Diethyl Phthalate
1.0% SOM 120% 1800* 19* 150000
2.5% 50M 260" 3500* 41+ 220000
B.0% SOMN SI0* 6300* o4* 290000
Di-n-butyl phthalata
1.0% S0mn 13* 450% 2.00 15000*
2.5% SOM = g 450* 5.00 15000*
B.0% S0M &T* a450* 12 15000*
Di-n-octyl phthalate
1.0% SO 2300* 3400 S40* B0000*=
2.50 S0 2800* 3400* 2100* Ba030"
B.0% S0n 3100* 34007 3800* £9000~
Hexachloroethane
1.0% 50n (.20 0.22 0.27 aar
2 58 S0OM .48 0.54 067 E3*
B.0% SOMn 1.10 1.30 1.60 120*
Isopropylbenzene
1.0% 500 1l 12 32 1400
2.5% SOM 27 28 79 3300*
B 0% S0 B4 BT 190 o0
Methyl tert-butyl ether
1.0% S04 49 73 23 7900
2.5% S0OM 24 124 44 12000
6.0% SOM 160 220 50 2000
Propylbenzene
1.0% S0 34 40 34 4100*
&.5% SO g2 a7 g3 a700%
B.0% S0mn 190 230 200 21000
Styrene
1.0% SOMn 5.10 35 1.60 3300°*
2.5%50M 19 78 3.0 65007
B.0% S0OM 43 170 870 11000
Cont'd Overleaf:
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CL:AIRE General Assessment Criteria:
Volatile and Semi-Volatile Organic Compounds

Contaminak Residential (mg/kg) p'::;d:p“gf;;';:;} Allotment (mg/kg) Eomimarcinl ki)
Total Cresols (2-, 3-, and 4-
methylphenol)
1.0% S0M a0 3700 12 160000
2.5% S0 180 5400 27 180000 *
0% SO 400 B000 o3 1800
Trans 1,2 Dichloroethene
1.0% 500 .19 0.19 .93 22
2.5% S0M a.34 0.35 1.90 40
B 0% SO 0.70 071 024 81
Tributyl tin oxide
1.0% SO 0.25% 1.40 0,042 130
2.5% 50M £.59 310 0. 100 150*
6.0% SOM 1.30 5.70 0,240 200"

MNotes: *Soil concentration above soil saturation limit

GROUND AND WATER LIMITED




APPENDIX E
Water Supply Pipe Risk Assessment
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United Utilities Water
Supplementary Guidance for the Selection of
Water Pipes to be used in Brownfield Sites
including Risk Assessment

Introduction

In January 2011, UK Water Industry Research (UKWIR) published "Guidance for
the Selection of Water Supply Pipes to be used in Brownfield Sites" (Ref
10/WM/03/21; the "UKWIR Guidance’). Its aim is to ensure that the correct
materials are selected for water pipes and components to be used below ground
in brownfield sites to protect the quality of drinking water whilst taking into
account the service life of the water distribution system. It supersedes the Water
Regulations Advisory Scheme (WRAS) Information and Guidance MNote 9-04-03
"Laying Pipes in Contaminated Land” which has been withdrawn.

The UKWIR Guidance is for use by developers, self-lay organisations, water
companies and consultants (the ‘Developer’) when planning, designing and
constructing water mains and/or services in brownfield sites. It does not apply to
greenfield sites. It defines brownfield sites as "land or premises that have
previously been used or developed. They may also be wvacant or derelict.
However, they are not necessarily contaminated.”

The UKWIR Guidance also states that there should be no departure from its
provisions “except where formally approved by the Water Company, such
departure being technically justifiable or representing advances in knowledge or
product development”,

United Utilities Water {(UUW) has adopted a) the UKWIR Guidance and b) this
company-specific Supplementary Guidance (the '"UUW Guidance”) which includes
the Risk Assessment for Water Pipes (the '"RA").

This guidance does not cover operative safety, health exposure modelling or
accidental pipe damage.

Risk Assessment For Water Pipes in Brownfield Sites

A developer's application to UUW for water supplies to a development
(construction of new properties, or renovation or conversion of existing buildings)
on a brownfield site shall include a completed RA as part of the application.

The signatories of the relevant Water Supply Application Form and the RA must
ensure that all assessments of land condition referred to therein have been
carried out in accordance with applicable current standards and guidelines by or
under the direction of a suitably qualified competent person. UUW requires that,
for water supply applications, the competent person is either a) a chartered
member of an appropriate professional body (such as the Institution of Civil
Engineers, the Geological Society of London or the Royal Institution of Chartered
Surveyors) with relevant experience of investigating contaminated sites or b) a
Specialist in Land Condition (SiLC).

As a minimum a desk study shall be provided to UUW with the RA in accordance
with the framework set out in Environment Agency publication "Model Procedures
for the Management of Land Contamination” (ref: CLR11) that sets out whether
the land through which the pipes are to be laid may be affected by contamination.
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Testing Requirements

The tests that are required on all brownfield sites where water pipes are proposed
to be laid must include as a minimum United Kingdom Accreditation Service
(UKAS) (and where commercially available the Environment Agency’s Monitoring
Certification Service (MCERTS)) accredited tests for:

Banded hydrocarbons EC5-EC10, ECI10-EC16, EC16-EC40 (Total aliphatic
and aromatic hydrocarbons for each banding may be summed).
Aliphatic/aromatic fractionation and subsequent banding may be required
should a more detailed site specific risk assessment be undertaken. The
bandings have been amended to take into account readily available
laboratory tests. The equivalent carbon number (EC) is used to assess
petroleum hydrocarbon mixtures rather than the actual number of carbon
atoms in the molecule in line with guidance issued by the Environment
Agency (2005).

Total VOCs (method by head space or purge & trap GCMS) with tentative
identification of compounds greater than 20pg/kg. The method used
should be capable of detecting a wide range of compounds listed in US EPA
Method 8260C or similar. The method should include analysis of
naphthalene.

Total BTEX (Benzene, toluene, ethyl benzene and xylenes) plus MTBE
(Methyl-tertiary butyl ether) (by head space GCMS)

Total SVOCs (method by GCMS with tentative identification of compounds
greater than 20pg/kg) The method used should be capable of detecting
the compounds listed in US EPA Method 8270D or similar. The total
concentration of SVOCs excludes polycyclic aromatic hydrocarbons, ethers,
nitrobenzene, ketones, aldehydes, phenols, cresols and chlorinated
phenols. Phenols, cresols and chlorinated phenols which are detected by
the SVOC analysis are given their own assessment criteria.

Table G1 of the UKWIR Guidance is not considered by UUW to be a definitive
guide for assessing total concentrations.

Where previous site uses include the use, storage, treatment, disposal or
manufacture of any of the following, appropriate testing for these substances will
be required:

Ethers, nitrobenzene, ketones, aldehydes and amines. MNote that the
presence of amines on any site at the proposed pipe depth +/- 1.0m
preciudes the use of polyethylene. The methods of analysis and method of
calculation of total concentrations of these compounds will need to be
agreed with UUW.

To comply with the testing reguirements, the suites of tests that are
required on all brownfield sites where wrapped steel, wrapped ductile iron
or copper pipes are to be laid as minimum must include:

pH, Conductivity and redox potential

Sufficiency of Testing

The test results must include soil samples which represent the soil condition from
that at which the water pipes (normally between 0.7 and 1.2m below finished

UKWIR Supplementary Guidance 2 Draft April 2011

Appendix E UKWIR Guidance «6RL1IEI0411 GWPRIZ0E. ol



ground level (bfgl)) are to be laid to at least 500mm below the base of the
proposed pipe. Where the proposed depth of the pipes is unknown at the time of
application, soil samples representative of the ground condition between surface
level and 1.5m bfgl shall be taken as a minimum. Where appropriate (see UKWIR
Guidance) groundwater sampling and groundwater monitoring will also be
necessary. PID monitoring along the proposed route of the pipeline may be
employed, though this does not provide a definitive guide to the suitability of
pipeline materials.

A sufficient number of test results should be obtained of the material in which the
pipes are to be laid. CLAIRE/CIEH 2008 "Guidance on comparing soil
contamination data with a critical concentration” may be used, where appropriate,
to justify the number of soil samples tested; however, this statistical model
should not be used on heterogeneous materials or used to average test results
from different types of materials.

Further guidance on representative sampling is contained within the Department
of the Environment's Contaminated Land Research Report "Sampling strategies
for contaminated land” prepared by The Centre for Research into the Built
Environment, MNottingham Trent University (Ref: CLR 4; 1994) and the
Environment Agency’s "Secondary Model Procedure for the Development of
Appropriate Soil Sampling Strategies for Land Contamination” (ref; R&D Technical
Report P5-066/TR; 2000).

Where remediation has been carried out on the site, the test results obtained
from wvalidation samples will be used in the assessment. Where a horizontal
capping system has been or will be employed using materials spread across a
site, sufficient samples will need to be taken to characterize the capping material
used and the results presented to UUW. However, the sufficiency of sampling on
the horizontal capping system (in which the pipeline will be placed) may be
assessed on the basis of the source, quantity and type of materials used.

Protective Measures

Where polyethylene, PVC or ductile iron, steel or copper pipelines are to be laid
on a brownfield site (whether or not it has been remediated) and where the
concentrations exceed the generic guideline values set out in Table 1 of the RA,
the developer shall provide either:

a) a robust risk assessment to show how any contaminants will not significantly
impact on proposed water supplies or buried assets over the lifetime of the
assets: or

b) more suitable pipe materials; or

c) an engineering solution to protect the pipe work backed up by an adequate
assessment of the risk.

Liquid free phase product (e.g. oil or free solvent layers) shall not remain in the
ground or groundwater in the vicinity of water pipes, whether barrier pipe or any
other pipe materials are used.

When designing pipe routes on a brownfield site, new preferential contamination
pathways along the route of new water pipes shall not be created. Particular
measures may be required to prevent the possible migration of contamination
through pipe bedding and into controlled waters.
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Risk Assessment for Water Pipes

. | ;
1.1 Development Name 157 Milton Road

1.2 Location:
Plan of site and locatiens of boreholes, trial | 157 Milton Road, Cowplain, Hampshire PO8 BRE

pits, samples etc to be attached
1.3 Grid Reference

5U 68132 10860

1.4 UUW reference number

1.5 Name of Developer: _ _ o
D & K Contracting Services Limited

1.6 Is the new water supply required for a development
(construction of new properties, or renovation / conversion of

existing buildings) on a brownfield site (land or premises that | Yes b4 Mo
have previously been used or developed and may be vacant or
_derelict)? B — Lo ——

If *Yes' you will need to follow the UKWIR Guidance and the UUW Supplementary Guidance
and go to Section 2. If 'No’ please provide details below of previous use of the site being
developed and adjacent sites, giving details of any buildings on the site(s) existing or
demolished, then go to 1.7.

1.7 Has the site or any adjacent sites or other land through which
you will be laying your supply pipe(s) previously or currently used
any chemicals or stored any chemicals (eqg. oil tanks, diesel and
heating storage etc.)?

If *Yes' you will need to follow the UKWIR Guidance and the UUW Supplementary Guidance
and go to Section 2. If 'No’ go to Section 5.

Yes | X No

2.1 Following the desk study and site walkover, has the PRA
(Preliminary Risk Assessment) identified the need for site | Yes X No
investigation?

If ‘Yes' go to Section 3. If 'No’ provide all background data, justification and selection of
appropriate pipe material in the form of a Site Assessment Report (SAR) for assessment by
UUW, then go to Section 5.

3.1 The objective of an intrusive site investigation is to obtain representative samples for
testing to identify the presence of contamination that could be detrimental to the integrity of
the pipe or permeate the pipe and lead to water that is unfit for human consumption or
unwholesome. The data from the site investigation shall be used to complete the Pipe
Selection Risk Assessment Summary (the 'PSRAS" in Table 1 below.

3.2 Date when the site investigation(s) | 14" March 2016 (ref. GWPR1606/DS/May
undertaken: 2016);

25" June 2018 (ref. GWPR2677/CAR/July
2018);

28" June 2019 (ref,
GWPR3208/WRAS/August 2018)

3.3 At what level has groundwater been | Samples were noted to be wet between
encountered? 1.80 - 2.00m below ground level during
the site investigation on the 25™ June
Z2018;

Groundwater was noted at 1.00m bal in
WS1 - WS4 (ref. GWPR3208/WRAS/August
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2019).

3.4 Provide all intrusive site investigation details to support the PSRAS as part of the SAR for
assessment by UUW, and then go to Section 4.

4.1 Has any sil: rem'ratmn been undertaken on site?

X (Tank
Removal)

Yes Mo

If 'Yes' go to 4.2; if 'No’ then go to 4.3.
4.2 Has the PSRAS (Table 1) been completed using
appropriate data after remediation? Yes X No

If 'Yes' provide site remediation details as part of the Site Assessment Report (SAR) for
assessment by UUW.

If ‘No’ then a new intrusive investigation should be undertaken along the intended route of the
pipe to provide evidence that chemical contamination is no longer present on site.
4.3 Is there any proposed site remediation planned on site?

Yes X

‘NG

If "Yes' please submit details of the proposed site remediation plan as part of the SAR for
assessment by UUW and go to Section 5.
If 'No’ then no further information is required, go to Section 5.

Are there nhicas (including fuel) to be stored on site
which may affect proposed pipe selection? Yes No A
5.2 Are there any future contamination risks which may affect
proposed pipe selection? Yes No b

If *Yes' to either of the above, provide details as part of the SAR for assessment by UUW and
then go to 5.3. If '"No" go to 5.3.

5.3 What water pipe materials are proposed to be used Mo specific pipe requirements

by the developer? necessary.

I confirm I have completed this form and provided supporting information within the Site
Assessment Report {SAR) in accordance with 'UKWIR Guidance for the Selection of Water
Supply Pipes to be used in Brownfield Sites’ and UUW's Supplementary Guidance.

I also confirm that, if any further site investigation is needed and carried out, I will be required
to submit an additional Risk Assessment for Water Pipes with the relevant supporting
documentation.

I understand that failure to supply any of the required information will result in a delay in my
application being processed.

: ] ) Ground and Water
Signature: Company Name: Limited
Print Name: Darina Jurovskaja Date: 13/08/2019
Relevant qualifications of person directing water BSc (Hons) MSc
supply pipe risk assessment form. Geotechnical and Geo-Environmental Engineer
UKWIR Supplementary Guidance 74 Draft April 2011
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Table 1 - Pipe Selection Risk Assessment Summary

All concentrations in mg/kg

Test PE PVC Metal Laboratory Testing Maximum Maximum site Locations and depths
threshold | Threshold Pipes Detection UKAS concentration at concentration where concentrations
Limit accredited proposed (See Note [3]) exceed proposed
Y/N pipeline depth pipeline threshold
(See Note [2])
VOCs = 0.5 0.125 Pass MN/A — Unlikely presence of contaminants.
BTEX & MTBE = 0.1 0.03 Pass | WS2/0.50m, WS5/2.30m
o 0.002 - s N and W55/2.80m bal (ref.
% 0.005 MCERT <0,002 - «<0.005 <0.002 - 0.968 GWPR2677/CAR/ July
= 2018)
SVOCs (excluding PAHs and a 2 1.4 Pass
those substances marked with E M/A = Unlikely presence of contaminants.
an *)j —
m oW
ECS-EC10 aliphatic and c 4 2 1.4 Pass
aromatic hydrocarbons E s %2 skt s TEEs yree
EC10-EC16 aliphatic and o 10 Pass Pass %, .
aromatic hydrocarbons E’ =3 MCERT =3 -12 3 -12 Maone
EC16-EC40 aliphatic and 300 Pass Pass
aromatic hydrocarbons @ | =10 MCERT <10 <10 —91 MNone
Phenols* (from SVYOC analysis) = 2 0.4 Pass <2 MNone <2 <2 | Mone
Cresols and chlorinated o 2 0.04 Pass : 2
— =
Ethers* 0.5 1 Pass
s s - en - 'E - S—r1a
Nitrobenzene e Pyl 0.5 0.4 Pass
Ketones* 1 _E 'EE = 0.5 0.02 Pass M/A - Unlikely presence of contaminants.
Aldehydes* -opE = 0.5 0.02 Pass
Amines Fail Pass Pass
Corrosive (Conductivity, Redox | See Pass Pass See
and pH) Note[1] Mote[1]
Discussion:

Mo elevated levels of determinands were noted at depths of between 0.80 - 1.30m bagl, the anticipated depth at which water supply pipes are
likely to be installed. However, elevated levels of BTEX were noted at depths of 0.50m bgl and 2.30 - 2.80m bgl in the southern portion of the
site, affecting a water supply to the proposed development (residential block of flats) (ref. GWPR2677/CAR/July 2018). It should be noted that
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the water supply for the proposed development (block of flats) may run through the area of the backfilled former tanks and, therefore,
consideration could be given to upgrading the pipework in this area as a precaution. Notes overpage.

Mote [1] For wrapped steel, corrosive if pH<7 and conductivity > 400pS/cm. For Wrapped ductile iron Corrosive if pH<5, Eh not neutral and conductivity = 400pS5/cm. For
copper, corrasive if pH<5 or =8 and Eh positive.

Mote [2] Water pipes are normally laid at 0.7-1.2m below finished ground level.

Mote [3] Also state if liguid free product is present in soil or groundwater.

In view of the lack of clear and unambiguous guidance it is strongly recommended that site-specific approval of the materials for underground pipes to be used for water supply
be obtained from the water company that will be supplying this site and/or adopting the pipework.
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