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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.

GWPR2677. This reports Terms and Conditions can be seen within Appendix A.

James Harvey, Ground and Water Limited

24" July 2018

This Report must be read in conjunction with the following:

. Ground and Water Desk Study 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

The British Geological Survey Sclid 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 depesits 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) Aquifers 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 aquifers;

Unproductive strata are rock layers with low permeability 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 | (Subsurface
Activity) Groundwater Source Protection Zone (5PZ) as classified in the Policy and Practice for the Protection
of Groundwater.

The nearest surface water features to the site was a small stream ~560m 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
groundwater was flowing in a south-westerly direction in line with local topography towards the Wallington
River.
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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 would be required once the underground fuel tanks had been
removed from beneath the former car park, to confirm that no leaks or spillages have occurred.

Five 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 is 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. Photos of the
site, pit and tanks can be seen in Appendix B.

A site visit was undertaken by a Ground and Water Limited Technical Crew on the 25" June 2018. The site
works comprised the drilling of SNo. Windowless Sampler Boreholes (W51 = W55) to depths of between
2.00m - 3.00m bgl to obtain samples from the base and sides of the pit to inspect and sample the soils
surrounding the removed underground fuel tank. WSS was drilled at a lower ground level from the base of
the pit 1.00m below current ground level. The boreholes were drilled following removal of the tanks and
partial backfilling. The partial backfilling was required to ensure stability of a party wall.

The boreholes revealed Made Ground surrounding the former tanks was encountered from ground level to
depths of between 1.00m — 2.30m bgl. The Made Ground was underlain by Head Deposits and then the
Lambeth Group. A Trial Hole Location plan can be seen in Figure 5. A broad summary of the strata
encountered can be seen below and overleaf.

Broad Summary of Strata Encountered (W51 - WS5)
' Depth
Strata Encountered Thickness (m)
{m bgl)
MADE GROUMD: {W5S3) Gl 0.05
Concrete. _
MADE GROUND: {W51)
Grey sandy gravel. Sand was fine to coarse grained. Gravel
: ; GL 0.35

was abundant, fine to medium, sub-angular to sub-
rounded flint, brick and concrete,
MADE GROUND; (W52, W53, W54 & W55)
Brown/grey gravelly sand. Sand was fine to coarse grained.
Gravel was occasional - abundant, fine to cobbles, sub- Gl ~1.00 025120
angular to sub-rounded flint, brick and concrete,
MADE GROUND: (W52, W54)
HE‘C!J"IEJ'I'DWH sandy gravelly ciav.ISand was fine to coarse 0.95 -2 10 0.30-1.15
grained. Gravel was abundant, fine to coarse, sub-angular
to sub-rounded flint, brick and concrete.
MADE GROUND: (W51)
Sub-base. Red gravelly sand. Sand was fine to coarse

: : 0.35 0.35
grained. Gravel was occasional to abundant, sub-angular
to sub-rounded flint, brick and concrete.
MADE GROUND: (W51, WS54)
Dark brown red grey locally clayey sandy gravel. Sand was
fine to coarse grained, Gravel was abundant, fine to 0.70 0.30-0.70
coarse, sub-angular to sub-rounded flint, brick, concrete
and carbonaceous material. | |
MADE GROUND: [W53) | _ 60 e
Grey clayey gravelly sand. Sand was fine to coarse grained. | i
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Gravel was occasional to abundant, fine to medium, sub- |
angular to sub-rounded flint. Which became dark
brown/black with carbonaceous material and concrete.
HEAD DEPOSITS: (W51 & WS5)

Brown gravelly SAND. Sand was fine to coarse grained.
Gravel was abundant, fine to coarse, sub-angular to sub-
rounded flint. _ .
HEAD DEPOSITS: (W52 & W53) !

Emu:rn re::l.a’grw sandy silty gravelly CLAY. Sand was fme to 1.40 - 1.60 0.90 - 1.60
medium grained. Gravel was rare to abundant fine to
medium, angular to sub-rounded flint.

LAMBETH GROUP: (W53, W54)

Brown grey silty CLAY.

1.00-2.10 0.90 - 2.00

1.80-230 | 0./0-1.20

A strong hydrocarbon type (diesel) odour was noted within all trial holes at varying depths between ground
level and 3.00m bgl. A summary can be seen overleaf.

Broad Summary of Hydrocarbon Odours Encountered (W51 — W55) !
Trial Hole | Depth Encountered
| (m bel)
51 i 0.70

W52 | 0.30-1.40

ws3 | GL - 1.00

Wa4 i GL—2.00 (strongest at 0.80 — 1.00)

W55 | 1.00-3.00

1

For more details on the encountered ground conditions please refer to the trial hole logs in Appendix C.
Roots were identified between ground level and 2.00m bgl in W52, W53 and WS5.

No groundwater was encountered within the trial holes, however samples were recovered as wet in W54 at
1.80m = 2.00m bgl.

TNo. samples were screened for Leachate and TEXAS EPH testing comprising speciated TPH Fuel Oils,
including a full aliphatic/aromatic split and BTEX compounds as these were the contaminants of concern
identified in the Conceptual S5ite Model (Ground and Water Ground Investigation Report -
GWPR1606/GIR/May 2016). The depth of sampling and type of material can be seen below:

W51/0.80 — Made Ground
W52/0.50 — Made Ground
W53/1.30 - Made Ground
Ws4/1.80 - Made Ground
Ws4/2 80 - Made Ground
= WS5/2.30 - Head Deposits
s WS5/2.80 — Head Deposits

. & & @

Testing was undertaken to review the presence of any residual contamination from the sides and base of the
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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 {54UL)

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 E.

No levels of Speciated TPH Aliphatic/Aromatic or BETEX compounds were found to exceed the guideline
levels for a ‘Residentiol with Home-grown Produce’ land-use scenario within the seven samples tested.

The site was situated on a Secondary (Undifferentiated) Aquifer relating to the superficial depoasits of the
Head Deposits and Unproductive Strata relating to the bedrock deposits of the London Clay Formation,

Examination of the Environment Agency records showed that the site fell within a2 Zone | (Subsurface
Activity) Groundwater Source Protection Zone (5PZ) as classified in the Policy and Practice for the Protection

of Groundwater.

The results of the eluate/leachate analysis can be seen tabulated overleaf.

Tabulated Results For Eluate/Leachate Results

Samples where EQS Level

Determinant Units EO5 EGQS Level
Q was exceeded

Source

MNotes

DWS = UK Drinking Water Standards

EQS = Environmental Quality Standard for Protection of Aquatic Life {(Freshwater or Saltwater)
PWS5R = Private Water Supplies Regulations (1991}

1) Sum of benzo(b}fluoranthene, benzolk)fluoranthene, benzolghijperylene and indeno(1,2,3-
cd)pyrens

* Although the DWS for TPH has been withdrawn it is our understanding from the Envirenment Agency that in the absence of other
puidance the Drinking Water Standard for Petroleum Hydrocarbons should be used in these cases.

The chemical testing identified three elevated levels relating to EPH Texas (C8 = C12) in WS2/0.50, EPH Texas
{CB — C21}) in W55/2.30 and EPH Texas (C6-C21) in W55/2.80, above the guideline EQS values.

Based on the above it was concluded that some residual hydrocarbons are present in the soils around the
removed tank. Where these are slightly elevated in the lighter end spectrum these hydrocarbons are mobile,

However, given the limited extent of such light end hydrocarbons (limited to central and southern part of site
tank area), the likely attenuation of light end hydrocarbons that will now occur with source removal, and no
surface water features in a close proximity to the site, the risk posed to the secondary aquifer was considered
to be very low.

The cohesive nature of the underlying Lambeth Group will provide protection to the any deeper aquifer
which could be utilised for water abstraction (i.e. chalk).



Date: 25" July 2018
Signed:

lames Harvey
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(Student Placement)

Geotechnical and Geo-Environmental Engineer — Ground and Water Limited
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

Photo plate

Trial Hole Logs

Chemical Laboratory Test Results
Soil Assessment Criteria
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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 BRE.



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 technigue 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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Photograph 1: View of tank excavation, looking south-west.
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Photograph 3: View of the tanks that had been excavated from the ground, located in the north-west of the

Photograph 4:

site. View looking north.
B il

Inspection of tank, filled with foam.
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Photograph 5: Depth of the pit at the north-eastern extent (0.78m).
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Photograph 7: Depth of the pit at the south-western extent (1.20m).
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Photograph 9: Depth of the pit at the north-western extent (1.00m).
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APPENDIX C
Trial Hole Logs

Ground and Water Limited, Registered in England & Wales number 07032001, Registered Office; 15 Bow Street; Alton, Hampshire GU34 INY
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Percussion Drilling Log

|ije-!:t Mame: 157 Milton Road Client; PD Scammell Limited Date; 25/06/2018
|L|:r:aur_1n- Cowplain, Hampshire POB BRE Contractor.
Iijact Mo. : GWPR267T Crew Mame: Crilling Equipment:
Borehole Number Hole Type Level Logged By Scale Fage Mumber
Ws1 W5 JH 1:50 Sheeat 1 of 1
Watar Sample and In Situ Testin Crepth Level -
Well Strikes E g {FE} (m) Legend Stratumn Description
Depth (m) | Type Results
e el MADE GROUND: Grey sandy gravel. Sand is fine o
-H‘ 0.30 o gf’g ?ff to coarse grained. Gravel Is abundant, fine to =
S ) 0.35 AT madium, sub-angular to sub-rounded flint, brick -
{:';- Ex .64 D ﬁh‘n?\k and concrate. =
S 070 e x] MADE GROUND: Sub-base red gravelly sand, o
NS 0.80 D “S5 ) Sand Is fine to coarse grained, Gravel is .
e 1.00 sinsisind) nccasional o abundant, sub-angular 1o Sub- { =
-‘\1_1 i » {Lrounded flinl, brick and concreta. 7]
ety 1 MADE GROUND: Dark brown red grey sandy g
{'x( 150 o Fdl M| gravel. Sand is fine o coarse grained, Gravel is ]
A 2 '; || abundant, fine to medium, sub-angular to sub- 4
LA L Al rounded fint, brick, concrete and carbonacecus -
s J | material. 4 2
e 2.00 — HEAD DEPOSITS: Brown gravelly sand. Sand is 2 —
|\ fine to coarse grained, Grave! is abundant, fine io j| ]
coarse, sub-angular 1o sub-rounded fling 3
End of Borehobs at 2 000m ]
3
e
B
6
i
8
9
10 —
Hale Diameter Lasing Duameter Chisefing inchnatian ard Drentation
Dapth Basa Chametbear Dapth Base Diarmater Crapth Tap | Chapth Base | Criration Taot Dapth Top | Depth Base | Inclinaticn Crianiation
Remarks
Mo groundwader encoundaned, Mo roods nedad. Hydmcarbon odour at 0. 70m gl @
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Percussion Drilling Log

|ije-!:t Mame: 157 Milton Road Client; PD Scammell Limited Date; 25/06/2018
|L|:r:aur_1n- Cowplain, Hampshire POB BRE Contractor.
Iijact Mo. : GWPR267T Crew Mame: Crilling Equipment:
Borehole NMumber Hole Type Level Logged By Scale Fage Mumber
WSs2 Ws JH 1:50 Sheet 1 of 1
Sample and In Situ Testin .
Well g‘;r?;g’s F g D{':E;h Lfm??l Legend Stratum Description
Depth (m) | Type Results
TS §<'\’ ‘R;: MADE GROLUIND: Grey gravelly sand. Sand is fine -
0.30 o 0.25 et to coarse graned. Gravel is abundant, fine to =
S ) fj‘i‘ madium, sub-angular to sub-roundad flint and -
ek ch 0.50 o ,;i"‘%ﬂﬁ brick. =
S po Xl MADE GROLIND: Brown sandy gravelly cay. Sand o
NS 0.80 D i/;g"(‘;iwi is fine to coarse grained. Gravel Is abundant, fine 2
s (255 o coarse, sub-angular to sub-rounded flint, brick { —
-H‘,. # " ] and concrete. Hydrocarbon odour noted from 7]
ety ] 0.30m bgt. :
E:':.H‘“ch 1.50 O 140 =TT HEAD DEPOSITS: Brown silly sandy gravelly -
M [T CLAY. Sand s fine to medium grained. Gravel s X
NS 0] abundant, fine to medium, angular 1o sub-rounded 2
S ETE 2
o 242 R . , : >
b 2.50 [ . o 2. | HEAD DEPOSITS: Brown grey sandy silty gravelly —
o TorTer] CLAY. Sand is fine grained, Graved is rare o 2
ot b =" =1 occasional, sub-rounded fnl. -
-;{ E o - ] __
3.00 D 3.00 End of Borahole at 3.000m L
e
B
;-
i
=
0 -
10 —
Hale Diameter Lasing Duameter Chisefing inchnatian ard Drentation
Dapth Basa Chametbear Dapth Base Diarmater Crapth Tap | Chapth Base | Criration Taot Dapth Top | Depth Base | Inclinaticn Crianiation
Remarks

Mo groundwader encountaned, Roofs nofad (o 0.80m bgl. Hydrocarbon odour noted from 0.30m - 1.40m bgl,
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Percussion Drilling Log

|ije-!:t Mame: 157 Milton Road Client; PD Scammell Limited Date; 25/06/2018
|L|:r:aur_1n- Cowplain, Hampshire POB BRE Contractor.
Iijact Mo. : GWPR267T Crew Mame: Crilling Equipment:
Borehole Mumber Hole Type Level Logged By Scale Fage Mumber
Wz3 WS JH 1:50 sheet 1 of 1
Waltar Sample and In Situ Testin Depth | Level et
Well Strikes E g {FE} (m) Legend Straturmn Description
Depth (m) | Type Results
j.;;;': 7 0,05 Q‘ o MADE GROUND: Concrete 4 -
S 0,30 D fQ{’; MADE GROUND: Brown grey gravelly sand, Sand =
S ) b ,X/: is fime to coarse grained. Gravel is occasional o -
S .64 D 055 e Abundant; fine to cobbles, sub-angular to sub- o
e R : ? -
e AJ—F&FI"H, rewnded fling, brick and concrete. 1 4
S 0.80 D Q{%t }i MADE GROUND: Brownired sandy gravelly clay, -
s 1.00 s Sand s fine (o coarse grained. Gravel is abundant, { —
P [ e ey fine lo coarse, sub-angular to sub-rounded flinl. o
*';"“‘} 1.30 O :};ﬁ;& MADE GROUND: Grey clayey gravelly sand. Sand :
G S N s s fine to coarse grained. Gravel s occasional fo 4
b 5 1.60 abundant, fine to medium, sub-angular o sub- -
'»';_: e rounded flint. Becoming dark brown/black with -
A 1.80 0 1.80 M carbonaceocus matanal and concrate, 2
'c-'{.Lh o [~ = .= | HEAD DEPOSITS: Brown red sandy silty gravelly 2 —
e i ol CLAY. Sand is fine to medium grained. Gravel is ]
e — == || abundant, fine to medium, angular 10 sub-rounded 3
T 9 50 D = =4 finL A ]
S ) 27— LAMBETH GROUP: Brown gray sifty CLAY. -
AR e :
<o o —
L B %00 End of Borahake at 3 000m 3
3
B
6 =
it
=
9
10 —
Hale Diameter Lasing Duameter Chisefing inchnatian ard Drentation
Dapth Basa Cliametear Dapih Base Diarmatar Crapth Tap | Oaplh Base | Curation Tao Dapth Tap | Depth Base | Inclinaticn Crianiation
Remarks
Mo groundwader encountaned, Rools nofad (o 0.60m bgl. Hydrocarbon odour nofed batwesn GL - 1.00m bgl,
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Percussion Drilling Log

|ije-!:t Mame: 157 Milton Road Client; PD Scammell Limited Date; 25/06/2018
|L|:r:aur_1n- Cowplain, Hampshire POB BRE Contractor.
Iijact Mo. : GWPR267T Crew Mame: Crilling Equipment:
Borehole NMumber Hole Type Level Logged By Scale Fage Mumber
WS4 W5 JH 1:50 Sheet 1 of 1
Sample and In Situ Testin ;
Well g‘;r?;g’s F g D{':E;h Lfm??l Legend Stratum Description
Depth (m) | Type Results
j.;;;': % ?."{:;, MADE GROUND: Brown gravelly sand, Samnd s -
s 030 o St fine to coarse grained. Gravel s occasional, fine lo =
S ) i )& madium, sub-angular lo sub-roundad flint, brick -
@ ch 0.50 o “ﬁw and concrete. Slightly clayey at 0.50m bgl =
S 070 e vl becoming black carbonaceous material 060 - o
iy 0.80 o rﬁﬁfxﬁ?‘ \_0.70m byl, / 3
s 1.00 o ?.c; 2| WADE GROUND: Dark brown clayey sandy gravel | —
P ﬁ?}ﬂ( Sand is fing io coarse grained. Gravel is abundant, =
Sty = .= ] fine to coarse. sub-angular to sub-rounded brick g
“ 1.30 D o . a
'E'f-.'j{;c} 1.40 E‘KA*"{’ and concrate. F 4
o é;f}:“*f} MADE GROUND; Dark brown sandy clayey gravel -
S I,-\;%‘ %] Sand is fine to coarse grained. Gravel is .
e 1.80 D = ) pccasional o abundant, fine bo coarse, sub-angulas ]
e . P ) o sub-rounded brick and concrate. 7 —
e 1 T+ ax] MADE GROUND: Dark brown sandy gravelly ciay. 5
S 2.30 D 2.30 = yéerw1 Sand is fine to coarse grained. Gravel i3 abundant, 7]
"_:;; 4 [ 2,2 |\ fine to medium, sub-angular to subsrounded flint r i
NG - — | and brick. ]
( “-:1;.._-:5' 2 &0 5] — «—x<= | HEAD DEFOSITS: Brown greyired silty CLAY. .
DA, o PE
3.00 End of Borahole at 3.000m L
e
B
6
i
8
9
10 —
Hale Diameter Lasing Duameter Chisefing inchnatian ard Drentation
Dapth Basa Chametbear Dapth Base Diarmater Crapth Tap | Chapth Base | Criration Taot Dapth Top | Depth Base | Inclinaticn Crianiation
Remarks

Mo groundwater encoundsred, Samples recovered as wal at 1.80 -2.20m bgl. Hydrocarbon odour noled between GL - 2.00m bgl vary

slrong at 080 - 1.00m bgl.
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Percussion Drilling Log

|ije-!:t Mame: 157 Milton Road Client; PD Scammell Limited Date; 25/06/2018
|L|:r:aur_1n- Cowplain, Hampshire POB BRE Contractor.
Iijact Mo. : GWPR267T Crew Mame: Crilling Equipment:
Borehole Number Hole Type Level Logged By Scale Fage Mumber
Wzh W5 JH 1:50 Sheeat 1 of 1
Watar Sample and In Situ Testin Crepth Level -
Well Strikes E g {FE} (m) Legend Stratumn Description
Depth (m) | Type Results
VOID -
a-.:- w00 2 w20 o] WADE GROUND: Brown gravelly sand. Sand is =
e 1.30 0o i ,.C;A fine to coarse greined. Gravel ia abundant, fine 1o "
o : ‘:f:*::jnf::n:ﬁ coarge, sub-angular 1o sub-rounded fiint, brick and .
-*_;:m_f_} 1.50 D %i,q}ﬁ concrete, Becoming clayey from 0.50m bl o
G i&é&m‘“ :
A 1.80 D ettt g
et ? '
) 210 ey =
o L '-I 1 HEAD DEPOESITE; Brown gravelly SAMD, Sand is -
S 2.30 ) o i fine to coarse grained, Gravel i3 abundant, fine to 7]
{h‘} 9 50 o : i :;1 madium, sub-angutar to sub=rounded flint, 2
s 4] ]
et 2.80) o ; .
-:{ o 3 |:|||:| s E _—
End of Borahobe at 3.000m -
e
B
6
EE
8
9
10 —
Hale Diameter Lasing Duameter Chisefing inchnatian ard Drentation
Dapth Basa Chametbear Dapth Base Diarmater Crapth Tap | Chapth Base | Criration Taot Dapth Top | Depth Base | Inclinaticn Crianiation
Remarks
Mo groundwader encountened, Rools nofad (o 2.00m bgl. Hydrocarbon odour nofed batween 1.00 - 3.00m bygl. Borehole from basse of pit @
at 1.00m bgl.
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Chemical Laboratory Test Results
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#DETS

DETS Ltd

Unit 1, Rose Lane Industrial Estate

Rose Lane
Lenham Heath . '
KH:::HILEI? 2IN #ICERT)MMAG
LA 4480
Tel : 01622 850410

[Soil Analysis Certificate - TPH CWG Banded _ l
[DETS Report No: 18-77588 Date Sampled 25/06/18 25/06/18] 25/06/18 25/06/18 25/06/1B
Ground & Water Ltd Tima Sampled Mone Supplied Mone Supplied]  Mone Supplied Mane Supahied Mane Supplied

Site Reference: 157 Milton Road TP ! BH No Wil Ws2 W53 WEA
Project [ Job Ref: GWPR2E77 Additlonal Refs|  None Supplied]  Mone Supplind]  Mone Supplied]  None Supplied]  Mone Suppliad|
Order No: None Supplied Depth (m) 0.80 0.50 1,30 1.80 2.80|
Reporting Date: 05/07/2018 QTSE Sample Mo 343788 3789 313750 343791 343792]

Determinand | Unit| RL| Accreditation

Aliphatic =C5 - Ck regfka | 0.01 MOME < 0,01 < 0.01 < 0.01 = .M < .01
Aliphatc »06 - CH| megfhg |- 005 MNORE < 005 < 005 < 0.05 = (.05 < 0.05%
Aliphatic >4 - C10] mgfkg) =<2 MCERTS 4 < =3 < 2 <2
Aliphatic >C10 - C12 mafkgf =2 MCERTS < 2 < 3 o <2 < 7
Aliphatic =C12 - Cl6 mgikg) <3 MCERTS <3 < 3 3 < 3 < 3
Aliphafic >C16 - C21 n'l-gf_kg < X MCERTS < 3 < 3 = 3 < 3 < 3
Aliphatic =C21 - C34 mgikg] < 10§ MLCERTS = 10 = 1] = 10 < 10 = 10]
pliphatic (€5 - C34)] ma/kn] < 21 MOME] < 21 < 21 <21 < 21 < 21}
Aromabic =5 = C7 mgfkgj< .01 MOME = 0,01 = 0,01 = .01 = 0,01 = .01
Aromakic =C7 - CB mg/ka | < 0.05 MONE < .05 < 0.05 = 005 = {.05 « (.05
Argmatic =C8 - C104 mgfkgl < I MCERTS o | < 2] <2 <2 < 2l
Argrmakes =10 -C12 m:glllig <2 MCERTS < o < < ) < 2 < 2
Aromatic »C12 - C16 mgfka) =<2 MCERTS =32 <3 =3 = 2 ]
Aromishic >C1& - C21 mafkg] < 3 MCERTS < 3 < 3 <3 %3 < 3]
Aromakic >C21 - C35 megfkg) = 10 MCERTS < 10 < 10) < 10 < 10 <10
ArgTﬂﬂ:fEE-C]E]I mikgl < 21 NOHE < 21 <21 =< 2] < 21 <21
Tolad =C5 - €35 mgikgl < 42 NDHF' < 437 = Al = 437 = 42 = 42

Anahical resufls e mipressed on 8 dee wsohl bads where samoles are aissted-dred at =g Ban 36°C
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DETS Ltd

A D ETS Unit 1, RmRL::: ::::sh'ial Estate

Lenham Heath
Maidstone J KA S
Kent MEL17 2IN TR et
Tel : 01622 850410 kiRl il ey
[Soil Analysis Certificate - TPH CWG Banded
[DETS Report No: 18-7 7588 Date Sampled 25,06/ 18 25/06/ 15
[Ground & Water Ltd Tima !'-uimpiad r&maguppli&d Ms;:-e:-e-suppliad
Site Reference: 157 Milkon Road TP / BH Mo WSS W55
Project / Job Rel: GWPR2ZE77 Additional Refs| kone Supplied]  More Supplied
Order Moa: None El.i&l&d Depth (m) 2.30 280
F.Ep-urlin' Date: O5/0F /2018 QTSE Sample No 3793 343754
Determinand | Unit] RL| Acereditation

Aliphatic =C5 - CB regfka | 0.01 MONE 0.05 0.07

Aliphatc »06 - CH| megfhg |- 005 MNORE 0,74 1.01

Aliphatic >C8 - C10] matkg| <2 MCERTS 3 4
Aliphatic >C10 - C12 kg < 7 MCERTS [ 5
Aliphatic >C12 - C16 magfkg] <3 MCERTS <3 <3
Aliphatic >C18 - C21 mgikg] <3 MCERTS « 3 FE
Aliphatic =C21 - C34 mgikg] < 10§ MLCERTS = 10 = 1]
Alphatic (€5 - £34)] magskg| < 21 NONE] < 31 < 21
Aromabic =5 = C7 mgfkgj< .01 MOME = 0,01 = 001

Aromatic >C7 - CB ma/kg {< 0.05 MNOME 0.18 0.22

Aromatic >C8 - C10] mgikg] < 2] MCERTS 10 11
Argmahic >C10 - C13 g ko < 2 MCERTS 14 | 12
Aromatc =12 - C16 mgikg] <2 MCERTS 4 7
Aromatc »C1& - 21 ma/kg = 3| MCERTS < 3 4
Aromakic >C21 - C35 megfkg) = 10 MCERTS < 10 < 10)
Arormatic {C5 - cas;l mgfkg| <21 NONE 24 35

Tolal =C5 - €35 mgikgl < 42 NDHEI it 45

Anahical resufls e mipressed on 8 dee wsohl bads where samoles are aissted-dred at =g Ban 36°C
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#DETS

DETS Ltd
Unit 1, Rose Lane Industrial Estate

@

A

Rose Lane (<)

Lenham Heath . ' g

K AS

Kent ME17 2IN S Semniian MdD
Tel : 01622 850410 iidail ikl
[Soil Analysis Certificate - BTEX | MTBE S ]
|DETS Report No: 18-77588 Date Sampled 250618 2506018 25/06/148 25/06/18 25/D6/ 16}
Ground & Water Ltd Tima Sampled None Supplied Mone Supplled]  Wone Supplied Mane Supsded Mone Supplied)
Site Reference: 157 Milton Road TP [ BH Mo sl W52 W5l W4 =4
Project [ Job Ref: GWPR2677 Additional Refs| None Supplied] None Supplied]  Mone Supplied]  None Supplied]  None Supplied|
[Order No: None Supplied Depth (m) 0.80 0.50 1,30 1.80 2.50}
Reporting Date: 05/07/2018 QTSE Sample No 143788 I43TEG 343790 343791 343792]
Determinand | Unit| RL| Accreditation

Berzena ugfkg) =2 MCERTS %2 = 2 <2 L | <3
Tolsene uglkgl <5 MCERTS ] <5 =5 z5 =5
Effwylbenzene ugfkgl < 2 MCERTS - 2 10) <32 < 2 < 2
p B -y ugfkgl <= 2| MCERTS <2 168 < 2 38 < 2]
-::-x'p'E-ﬁﬂE:I ugfkg) <2 MCERTS <l 124 i G < 2
MTBE ugfkg] <5 MCERTS < 5 < & < b < 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

DETS Ltd

Unit 1, Rose Lane Industrial Estate

= A

Rose Lane (<)

Lenham Heath . ' g

K A%

Kent ME17 2IN S Semniian MdD
Tel : 01622 850410 gldsnll iy
[Soil Analysis Certificate - BTEX | MTBE S
|DETS Report No: 18-77588 Date Sampled 250618 2506018
Ground & Water Ltd Tima Sampled None Supplied Mone Supplied
Site Reference: 157 Milton Road TP [ BH Mo Wah W55
Project [ Job Ref: GWPR26T7 Additional Refs|  None Supplied]  None Supplied
[Order Mo: None Supplied Depth (m]) .30 £ 80
Reporting Date: 05/07/2013 QTSE Sampla Mo 3437493 43704
Determinand | Unit] RL| Accreditation

Benzens ug/kg < 2 MCERTS <2 < 2
Tolsene uglkgl <5 MCERTS 180 232
Ethylbentene uglkgl = 2 MCERTS 235 175
p B -y ugfkgl <= 2| MCERTS S50 S68
-::-J-:'p‘-‘veﬂél ugfkg) <2 MCERTS 303 451
MTBE ugfkg] <5 MCERTS < 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

DETS Ltd

Unit 1, Rose Lane Industrial Estate

Lenham Heath

Rose Lane

Maidstone
Kent ME17 21N
Tel: 01622 850410

|Leachate Analysis Certificate - EPH Texas Banded
(DETS Report No: 18-77588 Date Sampled| 25/06/18 25016/ 14 25/06/ 18 2506/ 18] 250618
|[Ground & Water Ltd Time Sampled|  None Supplied]  MNone Supplied|  None Supplied]  None Supplied]  None Supplied]
Site Reference: 157 Milton Road TP f BH No Ws1 W52 W53 W54 W5t
|Praject / Job Ref: GWPRIETT Additional Refs|  None Supplied Mane Supplied Mone Supplied Mone Supplied]  Nene Supplied]
[Order No: None Supplied Depth (m)] 0.80 0.50 1.30] 1.50] 2.80)
[Reporting Date: 05/07/2018 QTSE Sample No| 343755 3437396 343797] 343756] 343759]
Determinand Unit] RL| Accreditation |
EPH Texas {6 - CE) ugfll =10 NOME < 10 < 10 < 10} < 10} < 10]
EPH Texas (~C8 - €10 gl =10 NONE < 10 19 < 10 = 10] < 10
EfH Texas (»C10 - C12) ugf] =14 MONE < 1 17 < 10 < 10] = 10
EfH Texas (»Cl2 - CLE) ug/lf = 10 NONE < 10 < 10 < 10 =< 10} < 10]
EPH Texas (>C16 - C21) ugfl < 10 NONE < 10 < 10 < 10 < 10] < 10
EPH Texas (>C21 - C40) ugfl < 10 NONE < 10 < 10 < 10 < 10] < 10}
EPH Texas {C6 - C40) ugfi] <10 NOME < 10 35 < 10 = 10] = 10)
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#DETS

DETS Ltd

Unit 1, Rose Lane Industrial Estate

Rose Lane
Lenham Heath
Maidstone
Kent ME17 21N
Tel : 01622 850410

|Leachate Analysis Certificate - EPH Texas Banded
(DETS Report No; 18-77588 Date Sampled| 25/06/18 25/06/18
(Ground & Water Ltd Time Sampled|  None Supplied]  None Supped
Site Reference: 157 Milton Road TP [ BH No W55 WSS
|Project / Job Ref; GWPR2677 Additional Refs|  None Supplied]  Mone Supplied
[Order No: None Supplied Depth (m)] 2.30 2.80
|Hepnrl:ing Date: 05/07 /2018 QTSE Sample Mol 34380 343801

Beterminand Unit] RL| Accreditation

EPH Texas {C6 - CB) wgh] <10 MNONE < 10 16
EPH Texas (>C8 - C10) ugfl] = 10 NONE 193 71
EfH Texas (»C10 - C12) ugf] =14 MONE &7 45
EfH Texas (»Cl2 - CLE) ugf) = 10 NONE 21 19
EFH Texas (>C16 - C21] ugfdp = 1l NOME 21 13
EPH Texas (>C11 - C40] g/l < 10 NONE < 10 < 10
EPH Texas (C6 - C40) ugh] = 10 Hcﬁl 212 169

Page ¥ of 10




DETS Ltd

ADETS o o

Lenham Heath

Maidstone KA

Kent ME17 2IN mm s 4480
Tel : 01622 850410

Soll Analysis Certificate - Sample Descriptions

DETS Report No: 18-77588

Ground & Water Ltd

Site Reference: 157 Milton Road

Project / Job Ref: GWPR2EGT?

Order Mo: None Supplied

Reporting Date: 05/07/2018

QTSE Sample No TP / BH No| Additional Refs|  Depth {m) cﬂ::::’:::: Sample Matrix Description
J437RE W51 Mg Supabied 0,80 10.8|Brown sandy grawel with brick and concrete
I4ITED Wa2 Mone Supplied] 0.50 10,3 |Bronwn sandy clay with brick and conorete
343700 W53 Maone Supplisd 1.30 &9 Brown sandy clay with stones and concrata
143751 'u'.'E,q_I Mone Supphied 1.80 14.1E'B=.'|:-1.m sandy clay with brick and concorete
343702 WS Fone Suppdied 2.80 15 4{Brown clay
4303 W55 Mone Suppied 2.30 10| Browin sandy clay with stones
F43F WsS Mone Supplied) 2.80 9,6 | Brown sandy gravel with stones

Madsture content s part of orocedure S0 & & mot an aooedited fest
Trssuliclent Sampde =
Urmuitsbie Sample 'Y

Page B of 10



DETS Ltd

#DETS oIS

Lenham Heath
Maidstone

Tel : 01622 850410

[Seil Analysis Certificate - Methodology & Miscellaneous Information
[DETS Report No: 18-77588

{Ground & Water Ltd

Site Reference: 157 Milton Road

{Praject [ Job Rel: GWPR2677

Order Ho: None Supplied
Iﬁ.pmﬁni Date: 05/07,2018

Matrix | Analysed Determinand Brief Method Description Mathod
(A ]3] Mo
Soll 5] Boron - Wabter Soluble] Determination of water ssluble Baran in S0l by 2:1 hat water extract fallowes by [CP-0ES EOL2
Soll AR BTEX] Defermination of FTEX by headspace GC-MS ED01
Soll [ Cations| Determination of cations in soif by soua-redis diqestion followed by TCP-0ES Epo2
Soil D Chiboride - Waker Sohuble 12011 Determinalion of chloride by exlricton with waler & anahsed by ion chisgenstoaraphy EDig
T TrnLh Determination of hexavalent chromium in soil by extraction in water then by soidification, sddition of
i i heomium - Hexavalert}, ¢ gichemvicarbazide followed by colorimetry Godaf
Sl AR Cyanide - Complex| Determination of complex cvanide by distillation followed by colorimetry E0LS
Soill AR Cymhide - Free| Determination of free oyanide by distillation Followed by colorimetry EQIS
Soil AR Cyanide - Tatal] Defermination of total cyanide by distilation Tolowed by colorimainy ED1S
il D Cyclohexane Exfractable Matter tEEf-ilIEf&'-'imﬂtrlr:ally getermined through extraction with cydiobesane EOT1
Sail AR Diesl Rangs Organics (C10 - £24)] Determination of hexnefscetons extractable hydrocarbons by GC-FID EQD
& ail Al Elactrical Conductivity D-l:v'.i.'.rmnalzl_un of clectrical conductivity by addition of saturated colciem suiphate followed by Efas
lactromatric measurament
Soil AR Electrical Comductvty| Derermination of slectrical conductivity by addition af water Mollowed by electrometnic measurement E023
Suil B Elemental Sulphar) Determination of clemental sulghur by sohaent extraction followed by GC-MS EQ20
Soil AR EPH (C10 - C400| Debermination of acetone/hexane exiractable hydracarbons by GC-FID EDG<
Soil AR EPH Praduct ID| Determimation of aoctonehexane extrackable hydrocarbons by GC-FID Eld=
Saill AR EPH TEXAS (C&-C8, C8-C10, C10-C12 | Determination of acatone/hexana extractable hydracarbons by GC-FID for €8 o C40. O to CB by D04
Cl2-Cla, Cl6=-C31, C2E-080 depace = -MS
Soil ] Fluaride = Water Soluble] Determination of Fuorsde by extraction with water & anal by iom chromatoaraphy EDDS
; 3 i Determination of fraction of organic carbon by oxidising with potassium dichromate followed by
F
Suoil o FOLC (Fraclion Organic Carbon) titration with iron (IT] sulphate EQOLD
Sl o Los on Tgnition @ 4500C rnetamna{rznatlnn of loss on lgnition in soll by gravimetrically with tha sampla belng Ignited In a muffla E012
Sl & Magresium = Water Saluble]Determination of warter soluble magnesium by extraction with water followed by 1OP-0OES E02S
Soil 8] Mefals| Determination of metals by soua-reqgla digeston followed by ICP-0ES EL
Sail AR Mineral Gil (C10 - €40 D&te.rmnatlnn af hexanefacetone extractable hydracarbons by GC-FID fractionating with SPE EDO4
Soil 48 Malsture Contant] Malsture content; determined gravireetrically EDO3
Soil D Nitrate - Water Soluble (3: 17| Determination of nitrate by extrackion with water & analvsed by ion chramatography EDIZ
; : Dedermination of organic maller by audiging with potassium dichramate followed by ttration with
Soil D Crganic Matter iron (11} sulphate E0LD
i ¥ ; Defermination of PAH compounds by extraction in acetone and hexane followed by GC-MS with the
Soil AR PAH - Speciated (EPA IEJILEE o Tt s ikl wariknk EC5
Soil AR PCE - 7 Congeners| Determination of PCE by extraction with acetone and hexane followed by GC-MS ECDd
Sail 0 Petroleum Ether Extract {PEEY | Gravimetrically debermined thraugh exlbraction with pelraleum alher Efll
Soil AR pH{ Determination of pH by addition of water followed by electromitric measweremient [SH
Sail AR Phenols - Total (rmonchydric)] Determination of phenals by distillation followed by colorimetry Ef21
Sail D Phosphate - Water Saluble (2:1)] Deterrmination of phosphate by extraction with water & analvsed by ion cheromatography E0G
Soil o Sulphate {a#s 504] - TnLa-IlDH:emunatinn of total sulphate by extraction with 10% HC followed by ICF-0ES E013
Sail D Sulphate {a% S04 - Water Soluble (2: 1| Determination of sulphate by axtraction with waater & analysed by ion chromatography EOF
Soil ) Sulphate {as 504 - Water Soluble (2:1)] Debermination of water soluble sulphate by extraction with waker foflowed by ICP-0ES E014
Soil AR ide Determination of sulphide by dstillation followed by colorimetny EQ18
Sail 8] Sulphur - Totall Detarmination of total sulphwr by extraction with agua-regia follewed by ICP-OES E024
: Cetermination of semi-volatile arganic compaunds by extraction in acetene and hexane followed by
Sail AR 5 CO-MS EDDE
: : Derermination of thiocyanate by extraction in caustic soda followed by acldification followned by
T
Sl AR hiocyamale (s SCN) addlition of fervic nitraks followed by colorimetry E0LY
Sl D Toluens Extractable Matter (TEM)|[Gravimetrically determined through extraction with toluens EOL1
; : Determination of organhc matter by oxidising with petassium dichromate followead By ttratlon with
Soil B Tatal Organic Carbon {TﬂCJIimn {111 sulhiate EO1
TPH OWG (ali: C5- €6, Ce-CR, CE-C10,
Z il AR Cll-C12, CE2-C16, C16-C21, C21-C34, | Determination of hexanefacetone extractable hydrocarbons by GC-FID fractionating with SPE Enna
aro C5-C7, C7-CH, CB-C10, C10-C12 Jeartridge for CB to C35. C5 to CH by haadspace GC-MS
C1z-C16, C16-C21, C21-C35))
TPH LOM (ali: €5-C&, C6-C8, C8-C10,
il R Cl0-C12, CLd-C16, C16-C35, C35-C44 | Determination of hexanefacetone extractable hydracarbons by GC-FID fractionating with SPE D04
grot CH-CF, O7-CB, C8-C10, C10-C12, leartridgge for CF to 04 CS to O3 by headspace GC-MES
Ciz2-Ci6k, C16-C21, C21-C35, E35-C4¢]l
Sl AR VO] Determination of volatile arganic compaunds by headspace GC-M5 EQ1
Soil AR WPH (Ch-C8 & CR-C10)| Determination of hydrocarbons C4-CB by headspace GC-MS & C8-C10 by GC-FID EDg1
D Dried
AR As Received
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DETS Ltd

#DETS oIS

Lenham Heath
Maidstone
Kent ME17 2IN
Tel : 01622 850410

[Seil Analysis Certificate - Methodology & Miscellaneous Information
[DETS Report No: 18-77588

{Ground & Water Ltd

Site Reference: 157 Milton Road

{Praject [ Job Rel: GWPR2677

Order Ho: None Supplied
Iﬁ.pmﬁni Date: 05/07,2018

Matrix | Analysed Determinand Brief Method Description Mathod
(A ]3] [+ 4]
ke ;F Acalinity ;:;mu_re:nun.annn of aEcalinity by iration against hydrachlotic acid using BIomOCTess green &s he end EIﬂJ_
Water UF BTEX|Determination of BTEX by headspace GC-MS E101
Water E Cations| Deberminalion of calions by flreton Tollowed by ICP-MS E102
Water UF Chemical Chovaen Demand (D00 Delfermination using & COD reactor followed by colorimietry Ell2
Water F Chlaride]| Determination of chiorde by filtratien & analvsed by lan chromatearapby E105
Wates F Cheoepium - Hesavalent| Determination of hesavalent chromium by acdification, addifion of 1,5 diphenylcarbazide followad by ELlE
Wates UF Cyanide - Complex|Determination of comples cyanide by distillation fallowed by colorimetry EllS
Wales UF Cyanide - Free| Determination of free cyanide by distiliation followed by colorimetry EL15
Waler UF Cyanide - Total]Determination of total cyanide by distillation Tolowed by colorimetry Ell%
Wialer UF Cyclohexans Extractable Matier (CEM){Gravimetrically determinad through liguid:ligusd extraction with cpclohesane Elll
Waler F Diesel Range Organics {C10 - 343 Delerminalion of liquid: ligued exlraction wilh hexane lollowsd by GC-FID E104
Walir E Dissobvid Organic Contenl (DOC)|Determination of DOC by filtration Moliowed by low heal with persulphate addilion followed by IR deted  E110
‘Water LUF Electrical Conductivity] Determination of efecirical conductivity by electrometric measurement Efi3
Water F EPH (C10 — 400 Debermination of liquid:iged extraction with hexane followed by GC-FID Eif+
Wates £ EFH TEXAS [C8-CH, C8-C10, C10-C12,) Determination of liquid:iigwd extraction with hexane followed by GC-FID for C8 to C440. 6 o C8 by E104
Cl2-Cla, C18-C31, C21-C80) headspace GC-MS
Water F Fluaonde]Determination of Fluaride by filtrakion & anatysed by lon cheomatography Eile
Waler F Hardnass| Determination of Ca and Mg by ICP-MS folbawed by caloudation Elg2 |
Leachat F Leachate Preparation - NRALBased on Mational Rivers Autharity leaching best 1994 E301
Leachat E Leachate Preparation « 'WAC|Basad on BS EN 12457 P11, 2, 3 E32 |
Water F Metals) Determination of metals by filtration followad by TCP-MS5 E1d2
Water F Mineral Qil [C10 - C400| Datermination of liquid:ied extraction with hexane followead by GI-FID E1f«
Waler F Natrata] Datermination of nitrate by filtration B analysed by lon dueamatoqraphy E1dsr
Water UF Monehydric Phanod] Determination of phenhols by Satilation follosed by colieimetry E121
= : Determination of PAH compaunds by concentration throuagh SPE cartridge, collection in
Water F P&H - Speciated (EFA l-E-jl Schi hane followed by GC-MS Eif5
\Wates F PCE - 7 Congeners| Determmation of PCE compounds by concentration through SPE carbridee, collection in dichloramethad  E10E
Water UF Petrolewrn Exher Extract {PEE)| Gravimetricaily determinad through lquid:lousd extraction with petroleurn athes Elll
\ater LE pH| Determination of pH by electrometne measurement E107
Waler F Phosphate| Determination of phosphate by filtration & analysed by ion chromategraphy E10%
Wates UE Redox Potential| Determination of medox potential by electrometric measurament ELLT
Waler F sulphate (as S04 Deterrmination of sulphate by filtration & analysed by jon chromatography ElQG
Water LIF Sudphice| Determination of fulphide by dstEation folkvaed by colarimetny Eil8
Determination of semi-valatile organic compounds by concentratin throwgh SPE cartridge, oollection
i SVOin dichioramethane followed by GC-MS i
Waler \FE Tolusne Extraclanle Maltler (TEM) | Gravimetrically determined through liguid:liguid extracton with nluens Elll
Water LF Total Qrganic Carbon (TOC) Low heat with persulphate addition followed by TR detection ELL1Q
TEH OWG [alic €506, Cb-CH, CB-C10,
Water F Clo-C12, CE2-C16, C16-C21, C21-C34, | Determination of liquid:igusd extraction with hexane, fractionating with SPE followed by GC-FID for E104
oy Ch-C7, C7-CH, €8-C10, CL0-C132,)CH tw T35, C5 to CE by headspace GL-M5
C12-Cl6, €163, C21-035)
TPH L (ali: £5-06, Cb-C8, CB-C140,
Water E C10-C12, Ci2-C16, ClE-C35, C35-C4, | Determination of liquid:hgusd extraction with hexane, fraclionaling wilh SPE Followed by GCFID far E104
gror Ch=CF, C7=C8, C8-C10, C10=C12,1C8 to 034, C5 o OB by headspace GC=M5
Ci2-Clb6, C1a-C21, C21-C35, 'I35-E4-i_'||
Water LF WOCs| Deterrination of volatile organic comgounds by headspace GC-MS Eidi
Waler LIF WPH (CE-CB & CB-C10)| Determination of hydrocarbans C6-C8 by headspace GC-MS & C8-C10 by GC-FID E1{]
Eev
F Filtared
UF Unfilterad
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APPENDIX E
Soil Assessment Criteria
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Appendix E
Soil Guideline Values and Genera Assessment Criteria

E1l Assessment Criteria
The Contaminated Land Regime reflects the UK Government's stated objectives of achieving
sustainable development through the “suitable for use approach’,

El.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.

El1.2 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



» (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).

El1.4 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 54UL"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 54Uls [Copyright Land Quality Management Limited)
have been reproduced with permission, to the publication number S4UL3072

E1.5 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 (V) and
lead.
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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 average
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 guthority 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 C4SLs 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 C4SLs.
Paragraph 47(h) of the IA states that:

“The new statutory guidance will bring obout a situation where the current
5GVs/GACs are replaced with more pragmatic (but still 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 (SGVs) 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.”
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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.

E1.6 CL:AIRE Generic Assessment Criteria (GAC)

For derivation of the CL:AIRE Generic Assessment Criteria (GAC) reference should
be made to the following report:

GROUND AND WATER LIMITED



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.

E1.7 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 DORA
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.

E1L.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.

E1.8 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.

E2 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/ke
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.

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

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
Bevciite: 12 12 21 58 16 30
Mercury
dlod it 40 56 19 1100 120 240
Mercury
Methylmercury il 15 B 320 40 68
Nickel 180 180 230 §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
OXSOM | 310 | 430 | 160 | 30000 | 43000 31000
The most health protective value in each scenario for Xylene is highlighted in bold.
Cont'd Overleaf:
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Cont'd from previous page:

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% S0M 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)
a.0% S0M 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) = 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
Cont'd Overleaf:
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LQM/CIEH Suitable 4 Use Levels For TPH

RS RwHP RwoHP Allotment Commercial POSresi POSpark
(mg/kg) (mg/kg) {me/kg) (mg/kg) (mg/kg) {me/kg)
EC 5.7 1.0%: 50M 70 370 13 26,000 (1220) = 56,000 76,000 (1220 =
(Benzene) 2.5% S50M 140 690 27 46,000 (2260) = 56,000 84,000 {2280] =
B.0% SOM 300 1,400 a7 86,000 (4710) ™ 56,000 92,000 (4710) =
EC>7-8 1.0% S0 130 60 22 56,000 (869) ver 56,000 87,000 {869) =
(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 =B-10 2.5% 50M 23 110 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
B,0% S0M EED 2,500 130 38,000 5,000 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
B.0% SOM 930 1,500 260 238,000 3,800 7800
1.0% 50M 1,100 1,900 370 28,000 3.800 7.300
EC >21-35 2.5% 50M 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%SOM | 1,100 1,900 370 28,000 3,800 7,800
EC »35-44 2 5% 50M 1,500 1,900 820 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 »a4-70 2.5% SOM 1,800 1,900 2,100 28,000 3,800 7,800
B.0% SOM 1,900 1,900 3,000 28,000 3,800 7900
SOM = Seil Orgonic Matter Content (%)
Cont'd Overleaf:
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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)anthracens! 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
Cont'd Overleaf:
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Cont’'d from previous page:

LQM/CIEH Suitable 4 Use Levels For Polycyclic Aromatic Hydrocarbons (PAH’s)
RwHP RwoHP Allotment Commercial POSresi PO5park
Determinants
(mg/ke) (mg/kg) (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 . 1eo00 [ 290 e LTI, e, 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 = i 460 {183) = 4,900' 1,90551;[ 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 SR, 54000 £A00 1 15,000
Coal Tar 1.0% 50M 0.79 12 0.32 15 2.20 4.40
(Benzofa)pyrene used 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

¥F — 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:
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LQM/CIEH Suitable 4 Use Levels (cont.)

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

g RwHP RwoHP Commercial POSresi POSpark
Contaminant Allotment .
(mg/kg) | (mg/ke) (me/ka) | (mg/ke) (mg/kg) (mg/ke)
Chioroalkanes & alkenes
1,2 Dichloroethane
1.0% S0OM 0.0071 00092 0.0 G .67 29 21
2.5% S0M 0.011 0.013 0.0083 0.97 29 24
605 S0OM 0.019 0.023 0.016 1.70 29 2B
1,1,2,2 Tetrachloroethane
L0% SOM 160 390 0.1 270, 1,400 1,800
2.5% 50M 3.40 g.00 0.89 550 1,400 2,100
6,05 S0M 7.50 17 2.0 1,100 1,400 2,300
1,1,1,2 Tetrachloroethane
1.0% S0M 1.20 1.50 0.79 110 1.400 1.500
2.5% SOM 2.80 3.50 1.90 250 1,400 1,800
6.0% SOM 6.40 B.20 4.40 G0 1,400 2,100
Tetrachloroethens
1.05 500 0.18 0,18 0.65 19 1,400 810 ""'I-ﬂ-ﬂ]
2.5% S0OM 0.39 0.40 1.50 42 1,400 1,100 4951}
6. 0% S0M .90 092 3.60 a5 1,400 1,500
1,1,1 Trichloroethane
1.0% SOM 8.80 3,00 48 BED 140,000 57,000 %#{1425)
2.5% SOM 18 18 110 L o L Vo
3,000 1 A0 DO 100,000
6.0% S0M 39 40 240 we(E3832)
feimmi-umﬁe{hem
1.0% 50M 0.026 0026 0.45 2.90 2o 190
2.5% S0M 0.056 0.056 1.00 6.30 420 270
6.0% S0M 0. 130 0.130 2.40 14 450 400
Trichloroethene
1.0% S0M 0.016 0.017 2,041 1.20 120 70
2.5% S0M 0.034 0.036 g.091 2.60 120 91
6. 0% S0 2.075 0,020 3210 .70 120 120
Trichloromethane
1.0% S0M 0.91 1.20 0.42 a0 2.500 2,600
2.5% S0M 1.70 2.10 0.B3 170 2,500 2,800
6.0% S0M 3.40 4.20 1.70 350 2,500 3,100
Vinyl Chleride
1.0% S0M 0. 000 0.00077 000055 0.059 3.50 4. 80
2.5% S0M 0.00087 000100 000100 0.077 3.50 .00
6. 05 SO 0.00014 0.00150 0.00120 0.120 3.50 5.40
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LOM CIEH General Assessment Criteria:

Volatile and Semi-Volatile Organic Compounds

RwHP RwoHP Commercial POSresi POSpark
Contaminant Allotment {m ]
mg/kg) | (ma/kg) B | Cimgnke) | (ma/ke) | (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% 50 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 8,400 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% S50M 2.00 7.30 0.41 170 18 a0
6.0% SOM 3.50 7.40 .56 170 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 ) 1.10 B, 300(0.00007)=F 1,200 - | 2,400
2.5% S50M 17 320{0.0002 ) 2.70 700000002 =rF 1,200 2,400
6.0% SOM 39 440(0.0004 ) G.40 8700 1,200 2,500
Alpha -
Hexachlorocyclohexanes
L.0% SOM 023 630 0.035 170 u 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,.-
Trichlorobenzeng
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 D&l 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% S0M 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
Cont’'d Overleaf:
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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) F60%(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% 50M 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 670 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% 50M 3.70 3.50 40 390=
2.5% 50M 9.20 9.30 98 960"
B.0% SOM 22 22 230 2200"
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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)
Biphenyl
1.0% S0M BE* 220% 14 18000*
&4.5% SOM 160 s00* 35 F3000*
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
2.5 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% 50M 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 0,13 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
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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)
Dichloromethane
1.0% S0M 0.58 210 0.10 270
&4.5% SOM 0.98 2.80 0.19 360
6.0% 50M 1.70 4.50 0.34 560
Diethyl Phthalate
1.0% S0M 120* 1800* 19* 150000*
2.5% 50 260" 3500* 41* 220000*
B.0% SOM 570* G300* a4+ 290000
Di-n-butyl phthalata
1.0% 500 13* 450% 2.00 15000
2.5% SOM 31" 450* 5,00 15000
B.0% SOM Y 450* 12 15000
Di-n-octyl phthalate
1.0% SO0 2300* 3400% 840* 89000*
2.0% 50M 2800* 3400* 2100* B90M*
6.0% SOM 3100* 3400" 3800 83000~
Hexachloroethane
1.0% S0OM (.20 0.22 0.27 22*
2.5% S0M 0.48 0.54 0.67 83
B.0% SOM 1.10 1.30 1.60 120°
Isopropylbenzene
1.0% 50 1l 12 32 1400*
2.5% SOM ryj 28 79 3300*
B.0% SOM B4 &Y 190 700
Methyl tert-butyl ether
1.0% 500 49 73 23 7900
2.5% 50M 84 120 44 13000
6.0% SOM 160 220 50 2000
Propylbenzene
1.0% S0M 34 40 34 4100*
2.5% S0M 82 97 23 a700*
b.0% SOM 190 230 200 21000
Styrene
1.0% 50M 8.10 35 1.60 3300*
2.5%50M 19 78 3.0 65007
B.0% SOM 43 170 2.70 11000
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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
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