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STEVE GILBERT BUILDING SERVICES

REPORT ON A GROUND INVESTIGATION

AT
6d. PETERBOROUGH ROAD

CROWLAND

PETERBOROUGH

Report Reference No. €12256 November 2010

INTRODUCTION

The client, Steve Gilbert Building Services Lumited, is considening the purchase of
the site of a petrol filling station at 64, Peterborough Road, Crowland, near Peterborough, for
{uilure commercial redevelopment,

Ground Engineering Limited was commissioned by the client to carry out six
window sample boreholes to determine the nature of the near surface soils across the site.

This rcpori summarises the findings of the boreholes and chemical laboratory
testing on recovered samples and provides an assessment of any ground contamination

encounterad.
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LOCATION, TOPOGRAPHY AND GEOLOGY OF THE SITE

The site is located on the southern side of the Fenland village of Crowland which
lies approximately 12km north-east of Peterberough as shown in Figure 1. The 50m long by 20m
approximately rectangular shaped Petrol Filling Station site lies at National Grid Reference
TE 240 094 and is situated close to the comer of Peterborough Road and the old A1073.

At the time of the investigation the site was occupied by Crowland Service Station
which included 2 vehicle maintenance workshop, a Total petrol forecowt with a shop and house
at the southem end. Four buried fuel tanks and an oil interceptor were located within the north-
eastemn and north-westermn carmers respectively.

The site and surrounding topography was generally tlai and level where the
ground surface lies close to OmOD. The River Welland and New River lic approximately 1km
and 1.5km respectively to the north-west of the site.

The geological map for the area at 1:50,000 scale, Sheet 158 ‘Peterborough’,
shows the site to be directly underlain by the Nordelph Peat which overlies Marine Alluvium of

the Barroway Drove Beds.
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SITE WYORK

The site work was carried out on 5 October 2010 and comprised the boring of six
window sample bercholes al the locations given in Figure 2. Service plans provided by the client
were consulted and a cable avoidance tool {CAT) was used to check for the absence of buried
services prior to boring and cxcavation. The boreholes were commenced initially by the
excavation, by hand, of service inspcetion pits to a depth of 1.20m in order to cnsure the absence
ot buried services.

The borehcles were located to provide a general spread acress the site in onder 1o
determine the nature of deposited made ground and check for petroleum contamination arising
from the site’s use as a petrol filling station. Specifically borehole WS1 was located adjacent the
¢il interceptor within the north-western comer; W32 and WS3 located on opposite sides of the
buried fuel tanks in the north-eastern corner; and WS4 to W56 within the petrol forecourt and
adjacent the workshops. Boreholes were not permitted inside the workshop and MOT Bay.

The window sample boreholes, W51 to W86, were each sunk (o a depth of 4.00m.
The boreholes were formed by a small track-mounted window sampling and super heavy
dynamic probing rig. The window sampling cquipment consisted of drive-in sample tubes of
specially constructed and strengthened steel, lined with a plastic core-liner. The barrels were
imitially of 87mm internal diameter and were reduced in diameter with successive barrels with
increasing depth. Upon extraction, a continuous ‘undisturbed’ profile of the soil was obtained
within the plastic liners.

A soil gas and groundwater monitoring installation comprising 38mm diameter
perforated plastic pipe, was inserted to a depth of between 3.00m and 4.00m within each of the
compleied boreholes WS1, WS2, WS4 and W36. The annulus between the pipe and the borehole
was backfilled with silica gravel to a depth of 1.00m. A benionite seal was inserted benveen
0.50m and 1.00m, above which the tube was sealed by a gas valve and a lockable protective

cover was fixed in concrete,
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On completion, the remaining boreholes were backfilled with materials arising,
which were compacicd 10 thin layers.

The borehole records have been produced in accordance with British Standard BS
53930:19959 *Code of Practice for Site Investigations’, and are given in Appendix 1. The records
provide the descriptions and depths of the various strata cncountered, details of all samples taken,

and the groundwater conditions observed during excavation and on completion.

Return Site Visits

A retumn visit was made to site on 2 November 2010 to monitor the installations
Tor groundwater levels and the concentrations of methane, carbon dioxide and oxygen as well as
the atmospheric pressure and flow rate, using a Gasdata GFM430. Samples of groundwaler were
also recovered from the standpipe installations for future chemical analysis.

The results of the water and soil gas monitoring are presented on the respective

borchole records and presented in Appendix 1.
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LABORATORY TESTING

The samples were inspeeted in the laboratory and assessments of the seil
characteristics have been taken into account during preparation of the cxploratory hole records.

The plastic liners recovered from the window sample borcholes were logged and
sub-sampied in the laboratory by a Geoenvironmental Engineer. The scil descriptions are in

acoordance with BS3030:1999,

Laboratory Chemical Testing

Selected made ground and water samples were tested for a wide range of potential
contaminants putlined by the Environment Agency (EA) and Natignal House Building Council
{NHBC) document R&IY 66: 2008 ‘Guidance for the Safe Development of Housing on Land
Alfected by Contamination”,

Fourteen soil and four water samples were submitted to a UKAS Accredited
Laboratory whg carried out analyses for potential contaminanis and organic matter, and the
results are provided in Appendix 3.

The following suite of tests was carried out on near surface soil samples and is
considered sufficient to screen for potential contaminanis: total arsemic, total cadmium, total
chromium, hexavalent chromimn, total lead, total mereury, total selenium, water soluble beron,
total copper, tetal nickel, total zine, total cyanides, free cyanides, soluble sulphate, sulphides and
pH-value, phenols and polyaromatic hydrecarbons (PAH}, meluding benzo[a}pyrene and total
and speciated petroleum hydrocarbons (TPH). The orgamic matter was also determined on

selected soil samples.
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GROUND CONDITIONS

The strata encountered in the window sample boreholes have been interpreted as
comprsing made ground overlying the Barroway Drove Beds. Whilsl layers of peat were
encounlered within the Barroway Drove Beds, the overlying Nordelph Peat layer, as indicated by

the geologcal map, appears to have been replaced by made pround.

Made Ground

A 0.10m to 0.14m thick surface layer of macadam or concrete was encountered in
WSI1 and W53 to WS4, Within W52, which was localed within the neighbouring land to the
north-east, made ground was encountered at the surface.

The made ground, which was preseni to depths of between 0.50m and 1.60m,
comprised mixtures of typically soft brown, dark brown, grey and dark grey slightly sandy
slightly gravelly clay, sandy gravel, and sand and gravel. The gravel fraction comprised angular

to rounded brick, conerete, flint, coal and clinker.

Barroway Drove Beds

The Barroway Drove Beds comprised typically soft, locally very soft, dark brown,
grey and black slightly sandy, slightly gravelly clay and silty organic clay. Layers of peal with a
thickness of between 0.10m to 0.35m were encountered at depths between 1.60m and 2.25m in
W51, W52, W53 and WSS, A second layer of peat was encountered within W31 and W83 ata
depth of 3.50m in W51 and W8S3,

The boreholes were completed within the soft, very soft clay or peat of the

Barroway Drove Beds at a depth of 4.00m.
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Groundwater

Water secpages wore encountered within the Barroway Drove Beds at depths
between 1.]16m and 2.34m during boring.

Subsequent return visits to site on 2 November 2010 found the monitoring
installations in WS1, W82, W34 and WS6 to have water standing within them at depths of

between 0.68m and 1.1%m.

Observations
Visual and olfactory cvidence of hydrocarbon pollution was noted within the soil
and water encountered during this invesligation, particularly within the forecourt area and the

area to the north between the buried fuel tanks and oil interceptor.
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COMMENTS ON THE CHEMICAL TEST RESULTS

Samples ot soil and water reeovered from boreholes WSI1 to WS6 were analysed
in the laboraiory to detenmine concentrations of a general suite of contaminants and petrolcum

hydrocarbens. The assessment criteria and findings arc provided in the proceeding sections.

Soil Screening Values {(S8Vs) hased on CLEA model

Atking Limited has derived ATRISKscil S8Vs bascd on the 2009 puidance
(SC050021/5R3 (the CLEA Report) and SCO50021/SR2 (the TOX repart)) for residential with
plant uptake, residential without plant uptake and commercial/industrial uses. They have based
these on the default assumptions provided in the CLEA report which, it is understood, will be
used in the development of future Sml Guideline Values by DEFRA and the Fnvironmment
Agency. Atkins SS5Vs 1% scil organic matter {SOM) has been derived using CLEA maodel v1.04
which was released January 2009, These are provided under licence to Ground Engineering
Limited, and respective toxicology reports and {echnical details on the derivation of the S5Vs can
be provided on request.

Atkins Limited statc that subsequent software updates implemented by the
Environment Agency, v1.05 in September 2009 and v1.06 in October 2009 do not aflect the
derivation of the S5Vs. In instances where the Environment Agency has published SGVs these

have been presented as S8Vs,

Groundwater Screening Values

The primary assessment tool employed for the generic screening of samples for the
protection of "Controlled Waters® consists of the Statutory Instrument 2000 No.3184 “The Water
Supply (Water Quality) Reoulations 2000°.

Statutory  Instrument 2000 No.3184 *The Water Supply {Water Quality)
Regulations 2000° amends the 1991 version, which provides a standard of 10pg/1 for dissolved or

emulsified hydrocarbons represented by total petroleum hydrocarbons (TPH) in the Chemtest
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analysis.  There is no amendment indicated in Statulory Instrument 2000 No.3184 and
conscquently with the absence of an amendment or update we refer to the 1991 standard, which is

generally aceepled within the industry.

Soil Assessment

The following standard land uses form the basis of the assessment in relation to

seils:
. Residential usapes with or without home grown produce, representative of most sensitive
land usage such as private rear gardens,
. Commercial and industrial usape representative ol buildings and areas covered by

hardstanding and minimal tandscaping,

The inlended purpose of the S§Vs is as “intervention values™ in the regulatory
framework for assessment of human health risks in relation to land usc. These values are not
binding standards, but are intended to mform judgements about the need for action to ensure that
a new usc of land does not pose any unacceptable risks to the health of the inlended users,
Table 1 comparces the iest results with 1% S8Vs in relation to the specified usage. The number of

test results, wiuch cxeeed these values, are aiso provided.
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Discussion of Soil Results

The results of the laboratory analysis on the six near surface soil indicate that none
of the detenninands with the exception of arsenie, total chromium and benzo[a]pyrene exceeded
the 8SVs for residential usage. None of the values, with (he exception of benzo[z]pyrene
exceeded the respective 58Vs for commercial/industrial usage.

The made ground was measured to contain elevated amounts of arsenic with
concentrations of between 20mg/kg and 40mg/kg. One of the six results exceeded the respective
arsenic 55V for residential use with home grown produce and one cxceeded the SSV for
residenhal use without home grown produce. Statistically the highest value is indicated. by the
maximum value test, to be part of the samc population and the measured 95th percentile of
32.82mg/kp, indicated by the six test results, exceeds the residential S§Vs.

Measured total chromium concentrations of between 24mp/ke and 44mgky were
measured 1 the six made ground samples. Six resuits exceeded the chromium residential use
with homc grown produce SSV of l4mgkg. The toxicity of chromium depends upon its
oxidation statc, which generally comiprises trivalent and hexavalent forms. Trivalent compounds
arc stable and most naturally occurring chromium is in the trivalent (chromic) state. Hexavalent
chromiun (chromate) rarely occurs naturally and its presence in soil is most likely to be from
pollution. Hexavalent chromium is significantly more toxic than the trivalent form, and
consequently the SSV assumes that all the chromium is present in the hexavalent form. The
hexavalent chromium test results for the samples analysed were all less than 0.5mg’ky a
concentration below the 35V of 14mg'ke and therefore the measured chromium concentrations
would not be considered to present a significant risk o residential use with home grown produce
Usage.

The made ground was measured to contain elevated amounts of benzo[a]pyrene
with concentrations of between less than 0.1mg'kg and 48mpg/keg. Four of the six results exceeded
the respective benzo[a]pyrene 58Vs for residential use with and without home grown preduce.
Statistically the highest value is indicated. by the maximuwn value test, to be part of the same

population and the measured 95th perceniile of 26.22mg/kg, as indicate by (he six test results,
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exceeds the residential and commercial SSVs. The elevated results are thought to be due to the

presence of coal or ash within the recovered seil samples.

Summary of Petroleum Concentrations Encountered

Visual or olfactory evidence of hydrocarbon fuel impacied soils was identified
within the borcholes, particularly within the upper 1.50m although a petroleum odour was
observed in the Barmoway Drove Beds to a depth of between 3.00m and 4.00m in WS35, The
results of laboratory testing indicated values of between less than 10mg'ke and 2200mg/kyg as
summarised below in Table 2. The soil results within WS1 and WS4 at a depth of 0.50m
potentially exceed commercial 88Vs, which range in the order of 150mg/kg for C5-Clé o
28,000mg/kg for Cl6-C35,

Pctroleum mmpacted groundwater was also encountcred with a

concentration of 5200 ug/l within W86 which was located within the forecourt area.

Table 2: Summary of Petroleum Hydrocarbon Test Results in Soil and Groundwater

Concentration of Total Petroleum Hydrocarbons (TPH)
§ = soil mg/ke w = watcr pa/il
Approx Area between Ol Adjacent Underpronnd Fuel Tanks Forecour

depth Interceptor and
(m} Underground Fugl Tanks

WSl W51 WE3 Whdq WS WSh
(.44 1308
.50 1100s 2200z
(.60 4508 720 <10a
L7 10w
1.00 <10w
1.05 <10w
1.2{) 5200w
1.30 32s <1is <10s 850s
.50 =<1l <108 <10s
3.50 <105
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Groundwater Assessment

Samples of groundwater recovered from the installations in borcholes W52, WS2,
W84 and W36 were analysed in the laboratory. In summary Table 3, given below, compares the
test results; which include a snite of metals, PAH, phenols, and total petroleum hvdrocarbons;
with the adopted screening criteria and the fraction of test results, which exceed these values, are

also provided.

Table 3: Comparison of Chemical Test Results with Water Supply Regrulations

The Water Supply (Water Quality) Fraction of
. Repulations Samples

Determinand 11}:1':;,_- ‘[::l:e 19%9—2[}[}0 5 Exceepding

Maximum Coneentrationyalue For Water Supply

Consumers Taps i Regulstion |
Arsenic (total) pel 13 1% 10yl ~Tan.,
Boron (Water Soluble) pgl 840 1400 100K perl = A
Cadmium {toral} pel =008 <{0.08 5.0 pedl 03
Chromrium (total} pgl 1.9 17 50y 0/
Copper (total) ugil <1 1.9 2000pg1 043
Cyanide {total) mp/] .05 ={.035 05 g 043
Lend (total) pgs] <1.0 18 25 ppil DA
Mercury {toral) Lgl <050 .65 1.0 pedl 043
Nickel (tatal) ppl 7.6 15 20 ppl 03
pH value 6.7 T2 £.3 minimum i3
118 maximuwn

Phenols mgil <(.03 =03 {0005 mg -f3
Selenium (total) pigil 13 3l 10 peil FRNIE ﬁ I
Sulphate (seluble) mgfl 110 1800 250mg/1 3 oaaw
Sulphide my/l <(.050 =<10.050 No limit ' -/3
Zinc (total) pp/ 14 73 SU00 pgfl 0/3
Total Petrolenm <140 3200 16 pg'l D=1
Hydrocarbons (TPH) pp/l .
PAHSs pp/l <2 55 0.10 pyl S T P

Discussion of Results of Water Analysis

The results of the laberatory analysis on water samples recovered from the
borehole installations W82, W82, W34 and W36 indicaled concentrations of arsenic, boron,
selenium, sulphate, TP and PAH elevated relative (o the drinking water standards.

Petroleum impacted groundwaler was also encountered with a concentration of

3200pg/1 within WS6& which was located within the forecourt area.
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50il Gas

Soil gas monitoring of the borehole installations, W81, W52, WS4 and WS6, on 2
November 20110, encountercd less than 0.1% methane and 0.1% to 4.5% by volume carban
dioxide. The in-situ measurcments revealed flow rates from the boreholes of less than 0.1V hr
Oxygen concentrations of 16.9% and 21.0% by volume were measured. The results indicale a
Gas Screening Value (GSY) of 0.00451/hr for methane and carbon dioxide. The worst case GSV
for carbon dioxide falls into Characteristic Situation 1 as defined by the modified Wilson & Card
classification referenced in CIRIA C665 *Assessing Risks Posed by Hazardous Ground (Gases to
Buildings™ {2007). Characteristic Situation 1 indicates that no special precautions are required to
offer protcction to the propased development from soil gases.

Overall 1t 15 considered there is a low to medium likelihood that methane or carbon
dioxide soil gas could be generated from the orpanic soils and peat within the underlying

Barroway Drove Beds,
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COMMENTS ON GROUND CONTAMINATION IN RELATION TO PROPOSED

COMMERCIAL REDEVELOFMENT

Anticipated cxposurc scenarios relating to the site and future commercial
redevclopment waorks including remedhal oplions as applicable are discussed as follows.

This investigation may not have revealed the full extent of contamination on the
site and appropriate professional advice should be sought if subsequent site works reves
materials that may appear to be contaminated. [t should be noled that boreholes were not
permitted inside the workshop and MOT Bay.

It would be prudent, and probably necessary from the planning authority’s poini of
view, to cary cut finther ground investipation works, specific to any proposed future
development, This work should prove in defail the nature of the ground conditions across the site
and enable the production of an appropriate remediation plan.

Remediation would be necessary in order to remove sources of conlaminahon,
which if not removed could cause the deterioration of groundwater quality, bencath the site and
immediate surroundings, and also be potentially of risk site users of future redevelopment.
Potential sources of petroleum pollution across the site would include leakage from buried and
surface fuel and oil tanks; fuel lines; drainage and oil interceptors; and contaminated soil and
groundwater, In addition to cwrent fuel tanks there is the possibility of there being old buned fuel

tanks, relating to previous garage/filling station configurations.

Contaminated Soil and Groundwater

The made ground, which was present to depths of between 0.530m and 1.60m,
comprised mixtures of typically soft brown, dark brown, prey and dark prey slightly sandy,
slightly gravelly clay, sandy gravel, and sand and gravel. The gravel frachon comprised angular
to rounded brick, concrete, flint, coal and clinker.

The results of the laboratery analysis on the six near surface soil samples indicate

that nonc of the determinands with the exception of arsemie, lotal chromiwm and benzo[a]pyrene
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cxceeded the S5Vs for residential usage. None of the wvalues, wilh (he exception of
benzo[a]pyrene exceeded the respective SSVs lor commercial/industrial usage.

Visual ar olfactory evidenee of hydrocarbon fuel impacted soils was identified
within the borcholes, particularly within the upper 1.50m although 2 petroleum odour was
observed in the Barroway Drove Beds to a depth of between 3.00m and 4.00m in WS35 which was
located within the forecourt area. Tmpacted groundwater was also encountered within WS6 which

was also located within the forecourt area,

Human Health - Construction Workers

No special precautions would be required during the development of the site by
workers who may come into conlact with the soil during groundworks, providing standard
precautions are adopted which should generally include the procedures given by the Health and
Safety Executive (The Blue Book).

For the protection of these workers during groundworks the following is
recommended:

a) Limit repeated or prolonged skin contact with soiis by weaning gloves with
sleeves rolled down.

b] Washing facilities should be made available to proundwerkers, so as to
minimise the potential for inadvertent ingestion of soil.

¢) If any soils are revealed which are different to those encountered by this ground
investigation, the advice of a specialist should be sought in view of classifying the material and

ascertaining its risk to groundworkers.

Remediation - Existing Drainage

Redundant foul draia runs and oil interceptors should be removed from beneath the
site and precautions should ensure that any remaining effluent is directly disposed of off-site. The

inteprity of existing drainage and oil interceptors should be checked, and damaged sections
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replaced prior to re-use within the development. Residual petroleum polluted soils should also be

removed where encounterad,

Remediation - Fuel Tanks and Fuel Lines

The presence of fuel tanks means that therc must be medium to high risk that a
pathway could develop linking the contained fuel with petential receptors, Whilst the
investigation works documented by this swrvey does not provide any significant evidence that the
fucl tanks have leaked there 15 evidence that leakage, possible from buricd fuel lines beneath the
forecourt has oceurred as exemplified by the elevated TPH concentration in the soil and water
encountered in W54, WSS and WS6.  Elevated TPH results also indicate there to be a possible
surface spillage within the near surface soils between the oil interceptor and the buried luel tanks.

Consequently in order (o eliminate this risk, the removal of all such sources would
be recommended. All fuel tanks drums, waste ol tanks, fuel lines, oil interceptors and associated
drain connections should be decommuissioned prior to their removal which should also include the
removal of obvicusly polluted soal. The latter measures should reduce the future risk (o human

health and water environment lo low.

Remediation - Users of Future Commercial Development

The results indicate that the soils encountered beneath the site would be suitable
beneath buildings and arcas of hardstanding.

The risk of the encountered ground contamination affecting the site users when
present beneath buildings and permanent areas of hardstanding would be considered (o be low.
This 18 because 1l would be unlikely that the workforee, children or general sile users would
normally be able (o penetrate building floors or surface hardstanding layers neccssary in order to
uncover any contaminated soils beneath the site.

The underlying made ground would however be considered unsuitable for retention
at the surface within landscaped areas. Therefore, a suitably thick cover or bamer layer should be

used in order to break the pathway between the encountered soil contaminants and the children.
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Remedial measurcs within areas scheduled for grass covered soft landscaping
could include a surface covering of {.30m of certified “clean” fill to provide a suitable pathway
break. Where plants with deep root systems, shrubs. or similar, are proposcd consideration may
be given to thickening the surface layer of clean material to 0.60m,

Overall it i5 considered there is a low to medium likelihood that methane or carbon
dioxide soil gas could be generated from the organic soils and peat within the underlying
Barroway Drove Beds. Also hydrocarbon vapours could emanate from petroleum polluted
ground. [n the absencc of further soil gas monitoring, it would be prudent to incorporate gas
protection measures into building design. As a minimum requirement consideration should be
given to incorporating a well consiructed ground slab, a low permeability gas membrane, minimal

penctration of the ground slab by services and possibly an under floor veid.
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OFF-SITE DISPOSAL OF SOIL ARISINGS

Excavated material and excess spoil should always be classified prior to removal
from site as required by ‘Duty of Care’ (Environmental Protection Act, 1990) legislation. This
means that material has to be given a proper description and waste classification prior to removal.
The certificates of chemical analysis should be sent to the Environmental Agency or a suitably
licensed waste disposal contractor for classification of the matenial prior to disposal off-site
during the development works.

GROUND ENGINEERING LIMITED

{ N

J. H. GIBB S. J. FLEMING
B.Se(Heons.), M.5¢.(Eng,), C. Geol., F.G.S. M.Se., M.C.8.M,, C.Geol,, F.GG.5,
Senior Geo-Environmental Engineer Director
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Figures 1 & 2
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Borehole Location Plan
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Appendix 1

Records
of
Boreholes WS1 to WS6

Gas/water monitoring results

C12256 — fid, Peterborouch Roud, Crowland



@R@ %} % g} Glfe: 64 PETERBCROUGH ROARD, CROWLAND WINDOW SAMPLE

ENGINEERING W51

Dala: Hale Size: &/mm dia ta 2.00m
Sao-Envirenmand al Specialiala LRl Falvl Timm dia to 3.00m Greund
01753 GEESEE Gfmm dia to 4.00m Lewvel;
Samples and inesilu Tasls [Dale) ) 0.0.
Insl. Descriplion of Slrele Legenrd | Deplh Laveal
Depih m Typs | Regun | Watled m m
B MADE GROUME - HWACADAM. o : = e 0.1
Q.20 iy} T H UUND - Light Brown and Black, very gravelly U
: L SAHD. Grawvel of angular to sub-rounded fTint, A cimne, 1 U420
I L 02 “cancrete, brick erd Llimestone. it L
MADE GROORD - Grey and green grey and brown, — {1 0.0 ]
¥ $rguellg S&ND. Grevel of sub-angular te sub-rounded | g i
a_ad 13 tlint, brick, concrete and eoal. Hydrocarbon odour, (|- .
i - Soft, dark grey and dark Brown, K
=lightly samdy, sli h‘I_:l.¥ gravelly CLAY. Gravel of 2 :
1.20 4 angular to rounded Tlint,” limestone, concrete, Giee=E] 4,30
1.20-2.00 | ui Sk Er}%k and m;&.d . - —_—
oft, grey a ark grey s1ghtly Zandy, Slight Ly b
1 gravel K gilty organic CLAY. ' PRI B Y LY
. JBARROVAY DROVE BERS) A
*| Soft_dark brown and black, very orgenic CLAY with R B~
_ Z2.00-3.00 Uz "o}, plant matter. ; ]
44 EEAI'{RUHA‘I' DROVE BEDEE A | oo

3 ac . £ ¥ =
| Soft, grey and [ight grey crganic CLAY with some 5 "
peaty matter. "

2. 5% W1

3. 00-4.00 u3

(BARROWAY DROWE BEDS)

h
" Derk brown PEAT. ¢BARROWAY DROVE BENS) A
EorehoTa et ated ot £ 00 deptn L — —

REMARKE 4. Starter pit dug fram GL to 1.20q depth Fraject Na
2. Gag sonitering stendpipe instal led Eu 4. 00m depth 17256

Sgale | Page
1:50 141

KEY Groundw ater Sfrikos Groundw ater Observallons

D - Gislurbed Sample J = Jar Sample Depth m Depth m

B - Bulk Sample M - Macklnlosh Probe 3

U - Undisiurbed Sempls V- Vane Shear Test  |oou ok Fose v Fale e IR Sacle e (B8 Dol Wl Gt gl AL

W - Walar Sample Cohaeion [ | kPa 1,300 2.3 051010 4.00 2.34

¥ Waler Strika P 1 - Hand Penelromelar | | D210 4.00 §.00 0.9

¥ Daplh to Watar Cohasion [ | kPa |

on cormpellan ¥z Slandplpe Lewel | |




%Q@H%ﬁ Sita: 64 PETERBOROUGH ROAD, CROWLAND WINDOW SAMPLE
ENGINEERING , : WS2
Diale: Hole Size: B7mm dia to Z.00m
Geo-Envirsnmenlal Spacialists a5/10/10 Tfiom dia to 3.00m tieand
1733 5AB5E6 kftim dia to &_00m Layal:
Samples and In-zily Tas) Dl 0.0.
e e s dotis Inzt. Dezcriplion af Strala Legend | Daplh Leval
Daplh m Type | Resull | Water o .
0.00-1, 30 B1 & MADE GROUND - Brown ard grey, slightly araugllf; R e
0.30 o1 Th_ | sardy CLAY. Gravel of angular ta rounded flint. ;
0.50-1.00 | B2 — 0.40
0.&0 b MSCE CROUND - Soft, brown and dark brown, slightly
Eﬂl_‘lﬂ"r-cf, slightly gravclly CLAY. Gravel of ash and
rick.
_ 0,90 b3 L7 2 I
1.20 12 e . i 1.20
1.20-2_00 m - ' Seft, brown and grey brown mottled, slightly |
8 I el ?Egvil-.l}r CLAY. Gravel of sub-angular to rounded —_— ]
b . int. - . ]
4 {PARROMAY DROYE BEDS) N T
2.00-3.00 | u2 ' [ DBrk brown PEAT. (BARROWAY DROVE BEDS) —— 1.9 ]
4 — Zoft, grey and [ight orey orgenic GLAY WLh some — |
M= | peaty metler. -
{ = u EE
= 3.00-5, 00 U3 —: {R4RROWAY DROVE BEDS} : - -—I
— .
» : PR =
H
b, —
]l - _ I LT
Barehole completed af & 0fm depth
REMARKS 1, starter p*t dug from GL to 1.20m depth Fraject o
2. Gas manitoring standpipe installed to 3.40m depth 12755
Scale | Page
1:50 11
KEY Groundw ater Frikes Groundw ater Observallons
D - Dislyrbaed Sample J = Jar Sample Dspth m Daplh m
B - Bulk Sample M - Machiniosh Probe |- o Rooe o) :
U - Undisiurbed Sample R S o Siruzk Rose e Rale Cazed Sealed Dalw Hale Casing Walar
¥ - Waler Sample Caohesion [ 1 kFPa O510010 4 .G0 dr[;,r
¥ Water Sirike P} - Hard Penatroosatare L1710 3.40 1.00 1.05
X Depth Lo Waler Cohessan { ) kPa .
cn sgmpletion ¥o Siandpipa Level !




Sile: 64 PETERBOROUGH ROAD, CROWLAND
G%ﬁiﬁ ?‘ég ' WlNDDﬁgﬂMPLE
ENGINEERING . . 3
Dl &: Hale Size: E¥mm dis to Z.00m
Geg-Erwiranmantal Spacialisls 05010 &fmm dia ta &4 .00m Genund
17313 566566 Leval:
5 d insitu Tes| Dral C.o.
gmplesand sty Tesie (Drale) [resoriplion of Slrala Legend [ Deplh Level
Deplh m Type | Rasun | WElEr _ m m
5.00-0.50 | B [ WATE GROUND - CONCRETE. 014
E.Eg - E; MADE GROUMD - BErown SAND amd GRAYEL of sngular flint. .40
080 [1F4 MAJE GROUKE - Scft, grey and dark gre',r elightly sandy,
slightly gravely, orgamc cLaY. Hydrecarban adour.
. 0.90 03 ]
1.20 [k e
1.20.2.00 | v - . L ‘*:”
Fn-m grey a ark grey organic CLAY with peaty matter. i 1.50 0
; B.n.n GAY_DROVE E.Eﬂ? vers peaty s 1.60
ﬂ
r {EARRM\’ DROVE BEDS) .'.!._ ol
2.00-4 .00 uz2 ¥| Loft, ?ht grey, grey and brown moitied organic CLAT 'n.."Jth_‘l L; 4
Some peaty matter. . -
al
I = :
x = i
PR
B [(BARROMAYT DROVE BEDS) Lo = =1
A
B TP
L]
T A —
- v
x| 3.90
1 = 4.0
% Dark brown PEAT. (BARROWAY DROVE BEDS) K
Boréfo Le completed 8T %. 00m depth
FEMARKS 1, Starter pit from 6L to 1.20m depth Project Mo
12256
Scale | Page
1:50 171
KEY Groundw ater Strikes Groundw ater Ohsarvatlans
D - Dieturbed Sample J - Jar Sample Depth m Depth m
B - Bulk Sample M - Mackintosh Proba . |o - TRG fa :
U - Undisturbed Samgie Y - Vans Shear Test o|Struck [Rosa i e Cazed | Seaked Date Hola Casing ‘Walar
W - Waler Sample Conasion [ ) kPa V(2.0 j1.77 051010 4,00 1.77
2 Waler Slrike F{ 1 - Hand Fenelrcmeler
X Depth Lo 'Waler Cobasion [ ) kPa
on complelion ¥s  Standpipe Lewal j




Sile: 64 FETERBORGICH ROAD, CROWLAND
{3@?%{’}% % ;}"} T WINDOW SAMPLE
ENGINEERING . . WS4
Dale Hole Size: BYmm diz to 2.00m
Geo-Ewircnmenlal Specialisis 05710410 7fmm dia to &4,00m Ground
01733 566HER Lawal:
Samples and in-silu Tesls {Date} o.p.
ImEL Crescsiplion of Sliaka Legerd | Creplh Level
Ceplh m Type | Fesnl | Paler m m
0.00-0.50 B1 | . MADE GROUND - MACADAM. i a.1a
0.z2d [yl AT MEDE GRODHI - Browm end derk brown, clayey, Sandy )
- GRAVEL of Angular to sub-rounded brick and’
g.50-1.00 p2 roadstame. Hydracaraan odeour. L
0.50 [1F s 0.4a0
I"'IP.DE G?UUHD = Soft, brown and dark grey, slightly
0.&0 X} sandy . = Tahﬂy aravel ly CLAY. Grawel of angllar to
I OO gub-rounded brick, flrat and ash. Hydrocarbon edeur. ]
jl'%g 2.00 D{f ]
i L 1] R s R 3
1.43 W1 S 2 1.40
1 Fiem, grE{Aar'd dar'ic brown, slightly gravelly d 1.60
N ey R ?Tgﬂ.m: CLay. Gravel of angular to sub-rounded Nx I
ol 4 n f ’
_ o 2.00-5.00 | uZ 11| ¢ BARROMAY DROVE BEOS) . ST
- tf becoming very saft, dark grey, &ilfy argamc *
= CLAY. » -1
0 u
3 =i o ]
RES >
-: (BARROWAY DROVE BEDS) - =
o : C T
i = =
PE T =
. L]
| S Y S N
Baréhale completed af &.00m depth 1
REMARME  y starter pit dug from GL to 1.20m depth Project Mo
Z. Gas mondtoring standpipe installed to 3.30m depth 12256
Scala | Page
1:50 141
KEY Groundw ates Sirikes Graundw aler Ohservations
O - Jistwbed Sample J - Jar Bampla Cepth m Depth m
B - Bulk Sample M - Mackinosh Froba [ isuck |Ros :
U Undlstorbed Sample ¥ - Wae Shear Tasl n! ltuck |Feze 1o Fale Cased | Sealed Dala Hola Caging | Walar
W - Waler Sample Cahesson ¢ ) kPa 1 1.20 [1.43 NEA00 4.00 §.43
¥ ‘Water Strike F{ ] - Hand Perelromeler REA100 3.30 1.00 -
X Dapth tg Wajer Cohesion { ) kFa |
on somplalitn ¥s Slandpipa Lavel .




Sile: 64 FETERBOROUGH ROAD, CROWLAMND
@ﬁgﬁ%m : WINDO&;%MPLE
ENGINEERING . _
Da|e: Hole Size: &/mm dia to 2.00m
Gac-Evvirenmanlal Specialisls D5/10/10 &7mm dia to 3.00m Graured
01733 SGAGEE Efmm dia to 4,00m Leval:
5 d in-silu Tes, Crat 0.0,
STpEs and il Tesls Date} Dezcription of Sirala Legend | [heplh Lewvel
DEplh m Typa | Resu | ™aler m m
0.00-0. 50 Bl . MADE _GROUND - COMCRETE. o1
0.20 o1 - )
. MADE GROUWD - Brown and grey brown, gravelly GAND. Gravel — q= 0.30
Q.44 ir “of angular ta coonded flint, Limesfone and clinker. e .50 ]
a.54-1.00 B  MADE aﬁtﬂuﬁ - Eoft " dar¥ grey and bleck, slightly gravelly, |
v sandy CLAY. Gravel of angular flint and bricﬁ, Hydracarbon™ |
.80 b3 | odour . J T
g Fitm,” Brown and arey mettled CLAY. =
1.16 W1 # -
1.20 04 [BARROWAY DROVE BEDS} —
1.20=2. D 1§l —
— — — 1.40
Dark brawn and dark grey FEAT. E 1.80
2.00-3.00 | w2 '&EH:—MRRWM DnugElaEﬂm ‘ganic CLAY G .
.00-3. grey and L1ght grey organic With Zome pest -
| mattér: (BARROWAY DROVE BEDSS S| === R
Saft, ?reE ard derk brown, slightly zandy, sTightly T & c
gravel LAY, Grawvel af angular flint.
[BARROWLY DROYE BEDS) L
Z2.70
Saft, grey and dark brown, =ilty, crganic CLAY with some a _ an
3.00-4,00 U3 peaty matter. Hydracarben odour. "
=
T
{BARROWAY DROVE BEDSY =
3 = .
Pl
... _ - bz &.00 1
Bareht (e completed 2t §.00m depth
REMARKS 1 grarter pit dug from GL to 1.20m depth Project No
12286
Scale | Page
1:50 141
KEY Groundw aler Sirikes Groundwater Observarians
[ - Dislurbed Sample J - Jar Sample Depln m Depth m
B - Bulk Sampla M - Meckintosh Probe MolStruck |50ss ;
U - Undislwbed Sample v - Vans Shear Tasl | lof  Rate CAEedlR e <R IRD 21 S Hiola o Il fal e
W - YWalar Sample Cormsion [ ) kPa 1[1.20 (1.8 5070 4.00 1.16
¥ Waler Slrke F 1 - Hand Penetrometer
X Daplh lo ‘Waler Cohesion [ ) kP
on complelion ¥s Slandpipe Lavel




Sile: 64 PETERBOROTGH ROAD, CROWLAND
%Q@ﬁ%ﬁ . WINDOW SAMPLE
ENGINEERING . . WS6
Date: Hole Size: &7mm dia to 2.00m
Geg-Enwirarimantal S pecialisls 05107110 &fmm dia to &, 00m Ground
(1733 566568 Lewval:
k1 I d inesitu Tesl Dal o.p,
armples and in-situ Tegls iDale} Insl. Clescription of Slrata Leperd | Ceplh Level
Daplh m Type | Rasull | ¥aler m m
0L 00-0.ED el a li ._MADE_GROUND - WACADAM. e d n4p
T "MADETGROUND - Brown and black, clayey, cardy GRAYEL ey * 1
g.gg 1.00 E; of angular flint, brick, concrete and clinker. b pLoan ]
ol&d e MADE GROUND - Saft, brown, slight.y sandy, sl}gh ly |- g ]
$ravellg CLAY. Grawvel of angular ta sub-rdunde
lint, brick erd clinker. Hydrocarbon odour.
[ D.oQ b3 B _|
1.20 04 15
1.20-2.40 ul — .
- RLE 1.60
-4 Firm, grey amd dark grey very orgenic CLAY. g =
o | [ recarban odolr. 1,40
2.00-4&.00 2 P e RROWAY ORCWVE BEDSS "
{—- " ft, 5|r'~E%r and dark brown organic GLAT with somE =
I—=I:| peat tter. 5trong hydrocerbon odour. "] 2.Ea
oy e EAR num DROVE BEDS) :
R E and” ITght grey, ity CLAT- —
_—_';: (EA P.mA‘r' "DEOVE BEDS) — — .70
__h] Uerv Eu'Ft grEI ard light grey, silty CLAY with i _
ik 1| seme p-eat}' matter. = _|
B *;' x —
:— [BARROWAY DROVE BEDS) i *
ol L] o
it = ;
| ALEET o) x
P A - L x! 4,00
“Barehale completed af &.0(m depth
PEMARKS 1, starter pit dug from G- te 1.20n death Project Mo
Z. Ges monitoring stendpipe installed 3.40m depth 12254
Seala | Paga
1:50 11
KEY Cirgundwaler Siri<es Gravndw ater Chservations
O - Dielurbed Sample 4 - Jar Sample Depihm Depth m
B - Bulk Sample k- Weckiniosh Prebe [y cTe oo B -
L - Undisturbed Sample W« Wans Shear Tasl a! leuck e 1o dale L] Saaled Dala Hale Casing R
W - Waler Sampla Gohwgion | ) kPa 1 3.00 |2.42 REA0010 4.00 2.42
¥ Waler Sirike B 1 - Hard Penelromeler
X DOepihio Waler Cohasgian ¢ } kPa
on comelelion ¥= Sierdpipe Level
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Appendix 2

Laboratory Chemical Test Results
(9 Pages)

(12236 — 64, Peterburough Roud, Crowlund



‘s Chemtest
The nighl chaemisiry to Selver resuils

;Depot Road

Mewmarket

CE8 QAL
Tel: 01E23 6OGD70

Ground Engineering Limited
Newark Road
Peterborough

PE1 SUA

FAQ John Gibb
25 November 2010

Cear John Gibb

Test Report Humber 121017
Your Project Reference C12256 - 64 Peterborough Road, Crowland, PEE 0BA

Please find enclosed the results of analysis for the samples received 8 Qctober 201 ll'
All soil samples will be retained for a pericd of one month and all water samplas will ba retained for
7 days following the date of the test report. Should you require an extended retention period then

please detail your requirements in an email to customersenices@chemtest.co.uk, Please be
aware that charges may be apglicable for extended sample starage.

If you require any further assistance, please do not hesitate to contact the Custumer Services
team.

Yours sincerely

o Damall Hall Directar
hil Hellier Director
mﬂ—-— o Keith Jones Technical Manager
a John Crawfard  Cuality Manager -
Authorised Signatory o Malcalm Avis Director ‘
Nuhs o accompany repori; .
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i Chemtest

‘Depot Road
Nevmarhket

CBE DAL

Tel: G1630 G060 7D

Ground Engineering Limnited
Newark Road
Peterborough

PE1 SUA

FAC John Gibb
29 November 2010

Dear John Gibb

Test Report Number 114527
Your Profect Reference 12256 - 64 Petsrborough Road, Crowland, PEG 0BA:

Flease find enclosed the results of analysis for the samples received 4 November 201b.
All soil samples will be retained for a period of one month and all water samples will be retained for
7 days following the date of the test report. Should you require an extended retention pericd then

please detail your requirements in an email to customsrservices@chembest.co. uk Flease he
aware that charges may be applicable for extended sample storage.

If you require any further assistance, please do not hesitate to contact the Custorner Services
team.

Yours sincerely

arrell Hall Director .

Y & Phil Hellier Director L
S j_ _ o Keith Jones Technical Manager

| K o John Crawford  Quality Manager .

Authorisad Signatory o Malcolm Avis Director :
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