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1. INTRODUCTION

1.1. BACKGROUND

E3P has been commissioned by Marshalls Construction to undertake a desk-based Hydrogeological
Investigation Appraisal of temporary dewatering works that will be required to facilitate the construction
of foundation and drainage infrastructure.

Due to the requirement for dewatering, Marshalls Construction West Yorkshire (Marshalls) has applied
for a Water Resources Licence (transfer) A ‘transfer licence’ that authorises Marshalls to abstract
groundwater from one supply and transfer it to another source of supply without any intervening use,
over a period of 28 days or more.

The requirement for this appraisal is based on comments from Natural Resources Wales (NRW) as
presented in their letter reference PAN-023289 dated 9 October 2023.

This hydrogeological impact appraisal follows the general principles outlined within the Environment
Agency guidance document Hydrogological impact appraisal for dewatering abstractions (reference
SC040020/SR1).

1.2. PROPOSED DEVELOPMENT

Marshalls is looking to commence a commercial development project at Plot B, The Airfields, Northern
Gateway, Deeside, Flintshire, CH5 2RD. Planning consent RES/000385/22 covers the construction of a
‘Proposed storage and distribution unit with ancillary offices, associated accesses, car parking, service
yards, security gatehouse, electricity substation, pump house and landscaping.

A proposed development scheme for the site is presented in Figure 1.1 (below) and Appendix lIl.

FIGURE 1.1 PROPOSED DEVELOPMENT PLAN
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1.3.

OBJECTIVES

The objectives of the assessment are as follows:

o
o

=

1.4.

Review available geological, hydrogeological and hydrological data for the site;

Assess the implications of any potential risk to groundwater and/or surface water associated
with possible changes in levels, flows and water quality; and

Provide a Hydrogeological Impact Appraisal (HIA) report relating to the dewatering temporary
activities, in particular referencing the 14 steps outlined in EA guidance.

HIA GUIDANCE AND SCOPE OF WORKS

This HIA will address the steps as outlined within EA guidance and where relevant will:

o 0 0 0 0 0 0 O O O O O O O

1.5.

Establish the regional water resource status.

Identify all potential water features that are susceptible to flow impacts.
Apportion the likely flow impacts to the water features.

Allow for the mitigating effects of any discharges, to arrive at net flow impacts.
Assess the significance of the net flow impacts.

Define the search area for drawdown impacts.

Identify all features in the search area that could be impacted by drawdown.
For all these features, predict the likely drawdown impacts

Allow for the effects of measures taken to mitigate the drawdown impacts.
Assess the significance of the net drawdown impacts.

Assess the water quality impacts.

Develop a conceptual model for the abstraction and the surrounding area.
If necessary, redesign the mitigation measures to minimise the impacts.

Develop a monitoring strategy

DATA SOURCES

This report refers to the following data sources:

o
o

JGP - Desk Study Report - Reference 4671-JPG-XX-XX-RP-G-0644-S2-P01;
JPG - Geoenvironmental Ground Investigation — Reference 4671-JPG-XX-XX-PR-G-0645-S2-P01;

JPG - Factual Report on Groundwater Monitoring Investigation - Reference 4671-JPG-XX-XX-
RP-G-0660-S2-P0T;
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&  MCWY Drawing Ground Water Comments Nr.1 14-03-2023;
MCWY Drawing Ground Water Comments Nr.2 14-03-2023;

MCWY Drawing Ground Water Comments Nr.3 14-03-2023;

e o o

Dewatering Services Ltd Method Statement Risk Assessment Reference 233205 dated 23-06-
23

JPG drawing 4671-JPG-PB-ZZ-DR-D-1400-S4-P04 dated 06-02-23
NRW Interactive Map Viewer

NRW Flood and Coastal Erosion Risk Map

BGS Solid Geology map Sheet Map 108 —Flint, 1:50,000 Scale; and

BGS Online viewers—Geology Maps and Borehole Records.

e o o o o o

MAGIC Map Application

1.6. LIMITATIONS

The limitations of this report are presented in Appendix I.

1.7. CONFIDENTIALITY

E3P has prepared this report solely for the use of the client and those parties with whom a warranty
agreement has been executed, or with whom an assignment has been agreed. Should any third party
wish to use or rely upon the contents of the report, written approval must be sought from E3P; a charge
may be levied against such approval.
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2. HYDROGEOLOGICAL IMPACT APPRAISAL

2.1. REGIONAL WATER RESOURCES STATUS

2.1.1. GEOLOGY AND HYDROGEOLOGY

The British Geological Survey (BGS) map for the site, (Sheet 108 Flint) indicates the site is underlain by
the geological sequence presented in Table 4.1.

TABLE 4.1 SUMMARY OF UNDERLYING GEOLOGY

GEOLOGICAL AQUIFER

UNIT CLASSIFICATION DESCRIPTION CLASSIFICATION

. . . | . ISecondary Aquifer -

Drift Tidal Flat Deposits Clay, Silt and Sand Undifferentiated
East — Kmnerton mandstone Sandstone Principal Aquifer
Formation

Solid
West — Pennine Middle Coal Mudstone, Siltstone Secondary A Aquife
Measures and Sandstone y q

An excerpt from the BGS Solid Map (Sheet 108) is presented in Figure 2.1 below.

FIGURE 2.1 EXCERPT BGS DRIFT GEOLOGICAL MAP
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FIGURE 2.2 EXCERPT BGS SOLID GEOLOGICAL MAP

The site does not lie within 500 m of a Natural Resources Wales Groundwater Source
Protection Zone (SPZ) or Environment Agency Source Protection Zone. There are no active
potable water abstraction licences within 2 km of the site.

Figure 2.3 shows the EA source protection zones within the hydrogeological region of the site.
The EA zones are considered to be within the same groundwater catchment as they are
located north of the River Deg, as is the subject site. Any zones within the NRW area are not
likely to be within the same groundwater catchment area, with the closest SPZ being 19 km
from the subject site.

There are four recorded active groundwater abstraction licenses within 2 km of the site. Three
of these records relate to licences held for the abstraction of groundwater for ‘process water’
(these are located 1387 m northeast, 1664 m north and 1806 m northeast of the site). The
other record relates to a licence held for the abstraction of groundwater for ‘pollution
remediation’, this is located 1476 m north of the site.

FIGURE 2.3 GROUNDWATER SOURCE PROTECTION ZONES (NORTH OF THE RIVER DEE)
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2.2. SITE WATER RESOURCE STATUS

JPG has completed a phase of ground investigation at the site, which comprised trial pits,
cable percussion boreholes and Cone Penetrometer Tests. The maximum depth of these
investigations was 15.0 m bgl which is significantly in excess of the engineering and
dewatering works now being appraised and is therefore considered to be acceptable.

The JPG site investigation findings are summarised below:
2.2.1. MADE GROUND

Made Ground topsoil was encountered to depths of between 0.10 m bgl and 0.30 m bgl. The Made
Ground topsoil typically comprised dark brown silty sand with rootlets, plastic was noted in TP206. Also,
in TP206 a thin band (0.10 m to 0.35 m) of grey sandy gravel of limestone was encountered.

A variable horizon of dark brown clayey fine to coarse sand topsoil, with frequent rootlets, was
encountered across the site between 100-300 mm in thickness.

No visual and olfactory evidence of potential hydrocarbon contamination (i.e. sheens or odours) was
encountered during the site investigation.

Chemical testing of soil samples did not record any significantly elevated concentrations when
compared with commercial screening values. Additionally, a selected sample of Made Ground was
tested on a leachate basis and this did not record any elevated concentrations when compared with
controlled water screening levels.

2.2.2. DRIFT DEPOSITS

Natural Tidal Flat Deposits were found to underlie the reworked topsoil and made ground at all
exploratory locations. The underlying natural deposits consisted of granular light greyish brown
medium dense to dense sand, with frequently disseminated shell fragments. The granular strata were
encountered to a maximum depth of 14.45 m bgl.

2.3. SOLID STRATA

Bedrock was not recorded during the JPG ground investigation and E3P has completed a review of
available BGS borehole records to try and determine a likely depth to rockhead.

The closest record (SJ36NW4) is located ca. 600 m to the west and extends to a depth of ca. 180 m
bgl. Although some distance from the site, it is within the same drift unit (Tidal Flat Deposits) as the
subject site. This record indicates that drift strata are to a depth of 51.79 m bgl, and comprise upper
horizons of Tidal Flat Deposits with a lower horizon of Boulder Clay (Glacial Till).

2.3.1. FAULTS

There is a fault which runs north to south through the centre of the site. The fault only affects the solid
strata. The fault may have some control over regional groundwater flow in so much as this may provide
a barrier to groundwater flows between the more permeable Kinnerton Sandstone Formation and less
permeable Coal Measures strata. There may be some degree of breccia along the fault line that may
provide some perpendicular flow but this is not likely to be dominant
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2.3.2. GROUNDWATER

JPG has completed a detailed assessment of groundwater levels at the subject site in order to
determine if groundwater is under tidal influence. This was completed due to the site’s proximity to the
tidal River Dee.

The JPG works comprised the monitoring of four boreholes at 30-minute intervals for 26 days. The
data readings from the waterloggers were uploaded into the Solinst Levelogger software (Verision
4.6.2), the data was compensated with the barologger data readings and monitored water depth
recorded during the ground investigation. The findings are summarised below:

© The groundwater levels in WS201 varied between 3.383 m AOD (1.29m bgl) and 3.486m AOD
(1.19 m bgl), with an average of 3.431 m bgl (1.25 m bgl).

©  The groundwater levels in WS202 varied between 3.371 m AOD (1.3 1m bgl) and 3.496 m AOD
(1.18 m bgl), with an average of 3.437m bgl (1.24 m bgl).

©  The groundwater levels in WS203 varied between 3.203m AOD (1.47 m bgl) and 3.32 Tm AOD
(1.36m bgl), with an average of 3.255m AOD (1.42 m bgl).

©  The groundwater levels in WS204 varied between 3.325 m AOD (1.35 m bgl) and 3.461 m AOD
(1.22 m bgl), with an average of 3.384m AOD (1.29 m bgl).

© Based on all of the recorded levels, groundwater ranges between 3.203 m AOD (1.47 m bgl) and
3.496 m AOD (1.18 m bgl).

JPG then correlated the groundwater monitoring results with tidal flow results as measured at Connah’s
Quay and concluded that there was no tidal influence at the subject site.

Based on a review of the desk-based information and site investigation data, E3P considers shallow
groundwater likely to be separate from deeper groundwater within underlying aquifers. Shallow
groundwater within the drift is likely to follow the local topographical gradient and flow south towards
adjacent watercourses, particularly in the River Dee. Groundwater flow from drift strata will likely provide
some baseflow to watercourses but given the small scale of the site relative to the reach of the
watercourses, the contribution from the subject site alone is likely to be limited.

2.4. HYDROLOGY

A review of topographic information indicates that non-designated swales/watercourses are located
within 10 m of the northern, eastern and southern boundaries of the site. These swales/watercourses
will form part of the proposed development and will be used for the discharge of stormwater flows from
the completed development with appropriate pollution control and stormwater attenuation.

The swales/watercourse eventually discharge into Shotwick Brook, which in turn converges with the
River Dee.

As indicated above, there are three principal watercourses within the surrounding area and these are
detailed below:

©  TheRiver Deeis located 1070 m to the southwest at its closest point. The River Dee is classified
as Main River by NRW.

©  Shotwick Brook is located approximately 350 m to the west of the subject site. Shotwick Brook
is also classified as Main River by NRW.

© Garden City Drain West is located approximately 260m to the southeast of the subject site.
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Garden City Drain is also classified as a Main River by NRW.

These watercourses are shown in Figure 2.4.

FIGURE 2.4 NRW MAIN RIVER MAP

Shotwick Brook

River Dee

Garden City Drain

There is one recorded active discharge consent to surface water within 500 m of the site. This is
located 250 m to the south of the site and relates to ‘Trade Discharges-Site Drainage’ to the River Dee.

There are no recorded active surface water abstractions within 2 km of the site. There are no records
of active pollutant releases to surface water (red list) within 500 m of the site.

The are no records of pollutant releases to the public sewer within 500 m of the site. The annual risk

of flooding from the rivers and the sea (RoFRaS) is low (less than 1 in 100, but greater than or equal to
1 in 1000).
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3. CONCEPTUAL HYDROGEOLOGICAL MODEL

3.1. INTRODUCTION

When considering the conceptual hydrogeological model it is necessary to put the site's environmental
setting within the context of the proposed construction and dewatering.

The water features that are considered susceptible to flow impacts are:

O Secondary undifferentiated aquifer - Tidal Flat Deposits.

O Base flow to Shotwick Brook and Garden City Drain.
The generic construction and dewatering works are discussed below.
Detailed design drawings showing all the construction activities are available from the contractor.
Construction Works
Construction of the proposed commercial unit requires the entire site to be raised by approximately
1.00 m above existing site levels. The construction of the main building will then require a series of
excavations for the formation of different sizes of foundation pads and the formation of manhole
chambers associated with the drainage.
Marshalls has completed an assessment of the likely depths of these excavations from the finished
floor level against the average depths of groundwater in the drift as assessed by JPG. These
assessments are presented within drawings:

O MCWY Drawing Ground Water Comments Nr.1 14-03-2023;

O MCWY Drawing Ground Water Comments Nr.2 14-03-2023;

O MCWY Drawing Ground Water Comments Nr.3 14-03-2023;
These assessments indicate that excavations will vary from approximately 804 mm above groundwater
to 664 mm below groundwater. However, it should be noted that groundwater levels can vary
significantly depending on the season with the site recorded as being in an area at high risk of
groundwater flooding as shown in Figure 3.1.
Given the variability of groundwater and likely seasonal fluctuation, it is not possible to calculate the

total volume of water to be abstracted as there will not be a requirement to pump water consistently
through the excavation works.
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FIGURE 2.4 GROUNDWATER FLOODING MAP

\

|

To successfully ensure that the foundation pads, floor slab and manholes can be engineered, it is
envisaged that local dewatering ahead of excavation will be required where excavations are sub-
groundwater table.

Detailed method statements have not yet been provided but Risk Assessment Method Statements from
Dewatering Services Ltd indicate that up to 6 m deep wells will be drilled around the excavation area by
water jetting. Only clean water will be used for this process. The void will be backfilled with piezometric
tubing that is fitted with a geotextile membrane to ensure that silt is not abstracted with the water.

The pump connected to the wells will be operated at all times by a representative of Dewatering
Services Ltd to ensure that the excavation remains dry and that water is not over-abstracted so that
this does not cause instability within adjacent areas of the development.

Assessment of Drawdown Impacts

Abstracting groundwater will create a temporary cone of depression and based on the assessment of
depths to groundwater and depths of excavation it is determined that groundwater will need to be
lowered by approximately 1-2 m below the existing groundwater level at the work area. The effects of
low-level pumping will not create cones of depression that extend beyond the site boundary.

Drawdown from localised pumping is also not considered likely to affect flow as the Tidal Flats aquifer
has a significant thickness allowing flows beneath the influence of the drawdown. Furthermore, the
aquifer covers an extensive geographic area (as can be seen in Figure 2.1) allowing flows to continue
laterally around the works area.

Once construction works are completed the pumps will be switched off and groundwater levels will
return to their previous level, and as such there will not be any significant long-term net drawdown
impacts.

Assessment of Flow Path Impact

Abstracted water will be pumped to one of four temporary settlement lagoons on site and these will be

further pumped via a silt mitigation system to the adjacent swale/watercourses. These activities have
been agreed upon with the NRW and will be subject to an environmental permit, and a Construction
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Surface Water Management Plan will be prepared to detail all aspects of managing discharges during
the construction phase.

The location of the temporary lagoons and outline programme of engineering works are presented in
JPG drawing 4671-JPG-PB-ZZ-DR-D-1400-S4-P04 dated 06-02-23.

Given that the underlying saturated drift aquifer is likely to be in the region of 50 m thick, a temporary
localised reduction in hydraulic head of ca. 1.0 mis not likely to significantly affect groundwater flows
or baseflow to local watercourses. Notwithstanding, given that all water abstracted from the site will
be directed to the existing surface water system no loss in surface water flow is anticipated in the short
term, with longer-term levels returning to normal following work completion.

Assessment of Water Quality Impacts

The abstracted groundwater will comprise only clean water from natural strata, although silt has been
considered within the proposal for managing construction water as outlined below.

Silt will be mitigated through three stages:

1. The abstraction wells will be constructed with geotextile membranes to prevent silt ingress at
the point of abstraction;

2. Water will be held in one of four settlement lagoons;
3. Water from the settlement lagoons will be pumped via silt mitigation to the adjacent
swales/watercourses. This aspect will be subject to a detailed Construction Surface Water

Management Plan.

A Conceptual Site Model drawing is presented as Figure 3.1.
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4. SUMMARY AND CONCLUSIONS

Marshalls are undertaking a redevelopment of Plot B, the Airfields, Deeside. As part of the
redevelopment, it will be necessary to undertake engineering works to form the proposed commercial
unit foundations, floor slab and drainage network.

These engineering works include the requirement to form varying depth excavations across the whole
site and it has been shown through site investigation that there is a shallow and variable groundwater
level across the site which is likely to be intercepted during the engineering works.

Forming excavations for subsequent engineering works will necessitate the absence of groundwater and
as such a plan has been developed that will include the installation of point wells to lower the water table
to facilitate short-term engineering works.

The flow and drawndown effects associated with the works will be limited and temporary when
considered on a local and regional scale with groundwater levels returned to existing once the works are
completed.

E3P has completed a Hydrogeological Impact Appraisal and the findings are summarised below:

HIA STEPS CONCLUSION
Establish the regional water resource | = The drift strata are classified as a secondary
status. undifferentiated aquifer.

= The solid strata comprise a secondary A aquifer in the
west and a principal aquifer in the east.

= The site is not within a groundwater source protection
and there are no potable groundwater abstractions
within 1 km of the site.

= There are three Main Rivers that are located in
proximity to the site: Shotwick Brook, Garden City Drain
and River Dee.

Identify all potential water features that | =  The underlying secondary undifferentiated aquifer.

are susceptible to flow impacts. = Shotwick Brook.

= Garden City Drain.

= TheRiver Dee is a significant watercourse that is under
tidal influence. This is not considered to be susceptible
to flow impacts.

Apportion the likely flow impacts tothe | = Localised shortterm pumping is unlikely to

water features. significantly impact flows within the secondary
undifferentiated aquifer as this feature has a saturated
thickness of ca.50m and covers a wide geographical
area.

= All water that is abstracted will be directly returned to
adjacent watercourses ensuring that there is no net
loss allowing for any minor, temporary reduction in
base flow to Shotwick Brook or Garden City Drain.

Allow for the mitigating effects of any | = There are not considered to be any effects therefore

discharges, to arrive at net flow additional mitigation of net flow impacts is not

impacts. considered necessary.
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HIA STEPS

CONCLUSION

Define the search area for drawdown
impacts.

Pumping will be from the shallow aquifer only and only
on a localised and temporary basis. Significant
drawdown is not anticipated to be a factor in the
interception of regional groundwater flows or changing
the current hydrogeological regime.

Once the works are completed groundwater will return
to its natural level.

Identify all features in the search area
that could be impacted by drawdown.
For all these features, predict the likely
drawdown impacts

None identified.

Allow for the effects of measures taken
to mitigate the drawdown impacts.

None identified.

Assess the significance of the net
drawdown impacts.

None identified.

Assess the water quality impacts.

All water abstracted will be subject to treatment to
remove silt in accordance with an agreed Construction
Surface Water Management Plan (CSWMP). Discharge
rates to watercourses will be to agreed permitted
limited).

Develop a conceptual model for the
abstraction and the surrounding area.

A CSM has been prepared.

If necessary, redesign the mitigation
measures to minimise the impacts.

None Identified.

Develop a monitoring strategy

CSWP will detail what management steps are required
concerning the discharge of any water from the site.

END OF REPORT
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10.

This report and its findings should be considered in relation to the terms of reference and
objectives agreed between E3P and the client as indicated in Section 1.3.

For the work, reliance has been placed on publicly available data obtained from the sources
identified. The information is not necessarily exhaustive and further information relevant to the
site may be available from other sources. When using the information it has been assumed it is
correct. No attempt has been made to verify the information.

This report has been produced in accordance with current UK policy and legislative requirements
for land and groundwater contamination which are enforced by the local authority and the
Environment Agency. Liabilities associated with land contamination are complex and requires
advice from legal professionals.

During the site walkover, reasonable effort has been made to obtain an overview of the site
conditions. However, during the site walkover, no attempt has been made to enter areas of the
site that are unsafe or present a risk to health and safety, are locked, barricaded, overgrown, or
the location of the area has not been made known or accessible.

Access considerations, the presence of services and the activities being carried out on the site
limited the locations where sampling locations could be installed and the techniques that could
be used.

Site sensitivity assessments have been made based on available information at the time of
writing and are ultimately for the decision of the regulatory authorities.

Where mention has been made to the identification of Japanese Knotweed and other invasive
plant species and asbestos or asbestos-containing materials, this is for indicative purposes only
and do not constitute or replace full and proper surveys.

The executive summary, conclusions and recommendations sections of the report provide an
overview and guidance only and should not be specifically relied upon without considering the
context of the report in full.

E3P cannot be held responsible for any use of the report or its contents for any purpose other
than that for which it was prepared. The copyright in this report and other plans and documents
prepared by E3P is owned by them and no such plans or documents may be reproduced,
published or adapted without written consent. Complete copies of this may, however, be made
and distributed by the client as is expected in dealing with matters related to its commission.
Should the client pass copies of the report to other parties for information, the whole report
should be copied, but no professional liability or warranties shall be extended to other parties by
E3P in this connection without their explicit written agreement there to by E3P.

New information, revised practices or changes in legislation may necessitate the re-
interpretation of the report, in whole or in part.
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DRAWING 16-886-001 — SITE LOCATION PLAN

Page 18



Temporary Storage
Lagoon for
Abstracted GW

Water discharged
to River Dee via

Excavation For Unit

Drainage Ditch
and Shotwick
Brook

Abstraction Wells

7 ] New GL
0.00m BGL T i EXiSting GL
T Existing GW Level
5.00m BGL— e Swal Temporary
rainage swaie
nag Drawdown
to River Dee ]
10.00m BGL—
Cone of Depression
15.00m BGL—
20.00m BGL—
Saturated Drrift
25.00m BGL— ) ) Aquifer Maintained
Tidal Flat Deposits
30.00m BGL—
GW Flow to River Dee
35.00m BGL—
40.00m BGL
45.00m BGL— Glacial Till
50.00m BGL:
Penine Middle Coal Measures
55.00m BGL— Kinnerton Sandstone Formation
Fault
60.00m BGL:
Notes: Client: Job No: Date:
Geology Key Environmental Engineering
- Partnership Ltd
|:| Tidal Flat Deposits 16-886 19.10.2023 Taylor Road, Trafford Park
[] clacarm Marshall - Urmston, Manchester, M41 7JQ
Drawing No: Scale: Tel: 0161 707 9612
l:l Pennine Middle Coal measures E-mail: info@e3p.co.uk
l:l Kinnerton Sandstone Formation 010 NTS@ A3 Website: www.e3p.co.uk
Job Title: Drawing Title:
The client must not amend any drawing, design or other
intellectual property produced by E3P Ltd without permission in
P1 REVD [19.10.2023 |OW  |AE AE Plot B - Airfields, Hydrogeological Appraisel writing from E3P Ltd in advance of any amendments being
P1 REVC [19.10.2023 |EB AE AE X . made. In the event that such written permission is not obtained
P1 REVB [18.10.2023 |EB AE AE Deeside Conceptual Site Model in advance of the amendments being made, E3P Ltd shall not be
P1 REVA 17'10'2023 EB AE AE liable for any damage and/or losses occurring as a result of the
— amended drawing, design or intellectual property.
Phase |lssue Date Drawn |Checked |PM




T GRAWING T PROFERTY OF G 6658 LWTeD
© e CiTERED W NGNS o 137440 COPRCAT RSERVED.

SITE PREP AREAS SHOWN INDICATE THE REQUIRED HANDOVER AREAS ONLY ‘

\ \

SCHEDULE OF HANDOVERS OF AREAS:

VISIT 1: STOCKPILING IN AREA 1A
IAREA 1 - INITIAL CABINS IN ENABLING

IAREA 1A - INITIAL STOCKPILE AREA, STRIPPED
/AND TO LEVEL IN ENABLING, FULLY COMPLETE

IAFTER 15%2WKS OF MAIN SITE PREPARATION
WORKS

i/ISIT 2: FULL SITE PREPARATION INCL STONE
TO LEVEL: TARGET COMPLETION PERIOD (IN
WEEKS) FROM START OF SITE PREPARATION

AREA 2 - 2WKS

LAREA 3A-D - 6/2WKS (AREAS TO PUMP TO.

TEMP LAGOONS. PERMEABLE LINERS - SPEC
TO AGREE)

jAREA 3E - 6%2WKS TO STOCKPILE TOPSOIL FOR|

FUTURE USE
AREA 4 - 7WKS

AREA 5 - 9WKS

AREA 6 - 11WKS

AREA 7 - 13WKS

AREA 8 - 14%WKS

AREA 9 - 16WKS

AREA 10 - 19WKS

AREA 11 - MAINTAINED AS ACCESS

THROUGHOUT WITH TEMP STONE AS
REQUIRED. COMPLETE BY 20.WKS

IAREA 12- GENERALLY BY WK 21 WITH RETURN
\VISIT FOR 4WKS AFTER APPROX 6No WORKING

WEEKS ; FILLING WITH ARISINGS STOCKPILED
BY GROUNDWORKER AND FINAL STONE UP

e

INCOMING PIPES FROM
DRANAGE CHANNELS TO

‘CONNECT ViA LEVEL INVERTS.

ANY QUANTITIES SHOWN ARE FOR GUIDANCE. QUANTITIES REMAIN THE
RESPONSIBIILITY OF THE SUBCONTRACTOR

— @~ BXISTING FOUL WATER MANHOLE

DO NOT SCALE (A0)

NOTES

DRAINAGE NOTES

- ALBONG DRANAGE WoRS S 5 CARRED OUT
AT B 7322008 BRARAGE AND SEWER.

ST OUADE BOKDINGS e CURTENT SOOI
EEGUATENS MO HELOCA AORTYSULDRG ControL
SPECHICATIONS AnD REGUREEN

RECUREUENT OF o ADOPING SENERAGEWATES

3. THELOCATION, I AND DEPI O ALL EXSTNG DRANS SEWERS
A G e Al b COTACTOn
FRIOR 1O T o
SR o ENEORMATON NDICATED ON ThESE

L WEDATELY B BROUGHT 10 TEATENTON

ot

4 THE CONTRACIOR SHALL IMEDIATEY NOTIY T PN
SLO0LD AnY TN LVE DRANAGEBEFOUND AN T ST
OUNDARY SERVING ADACENT FROPERTES

5 AL RARAGE NI TETE D1 REURED 0% i

e BG a0 e dacion
Gr T uniy cove

THE CONRACIOR SHALL ALLOW FOR DEALING WITH SIRFACE
WATER RUN Gf IO EXCAVATONS A

RGN DY VERRS OF S U 0O
VIATERNG A5 APPROPRIATE W ORDER 10 KEEP 1
SR NSO 1 A FOSE DL e
CORTRUCTON OF 1 Wt

VIORIAG ININEAR CONFINED SPACES DEEP BCCAVATIONS

1o, HECoNmACIOR gt syl FROTCT PSSRSO
EHCLES RO WORONG ARERS.

1. ALL MAHOLEICHAMBER COVER LEVELS ARE APPROIMATE
proeen LLBEASATED ST 0 S i FROPRD
ASHED L

ANMOLE/NSPECTION CHAMAER NVERTLVELS SHOWN A%E
OO CONG N OUTEBEAMNG 10T
tpee G 5 O HE DRAWING X
LFHRORMATE oM

'@‘:é‘!yé":z“c“&é}“ R R
s

PrEwos RS NANNOLE O S SEED/
cArAcwv AND F4GH LEVL IYOROCARAON ALARM WRED
presewitvataiy

7. yoncounmonor e

Gon
R CONRUCIES ORANACE AN SEVER PPE W 1
FOOTGERUED 0 Bl CER O Ve 11 A3 T

L SHAL BE SECORDID 8 T1E
CRACTOR A FASHED O TS EXCNEER o RV,

‘SEWER AND DRAIN TESTING NOTES

SRR LS NDER ST
2 TESTNG SHALL 8E N ACCORDANCE WIH S ANO BS EN 610

NG 750mm
e R AT T For

EIES ARGER TN 750 mNCONAL DIGETER A SR

EXAMNATION SHALL BE CARRED OUT

WATER COMPANY ANDIOR RIGHHATS
ASPECTORREREATATIE

6 ARTESTS SHALL 8 CARRED OUT I ACCORDANCE WIH th
SECTION 374 Ao 85 B 1610

7. WATER ST SHALL B CARRIED OUY IN ACCORDANCE WK 4
SECTON $7.5 AND 85 B 1610

B VSUALINSPECTONS (CCIV SURVEY)SHALL 8 CARRED OUTY
X GUALED AND AFFROVED CONTRACIOR AN N
ez W THE “WEATFWR HODE, CONTRACT
BOCUMENT KO8 SEWER CONDIION MPECTONS

REFECTER 20 THERERECUREMENT.

PUMPING STATION NOTES

1. ALLPUEIG STATION 10 8E PACKAGE TYE PROVSD Wi
oo pane oo

© SionoR

Lo omiee

AT Uk 10 MONTORNG STATON
5 HSIG MANISIES 10 8 CONBRMED b P ueeLER)
RGN e A vl o
RELEVANT PROVIIONS OF 85 £ 32442 COLO 106
Jivess

& POUETHILENEFITINGS, INCLUDING FUSON JON'S AND
ELECRORUSON RTINS SLL COMPLY WIH T RELEVANT
PROUSONS OF 8 N 152443,

NOTE:
AL HEADWALLS TO BE FITTED.
T HDPE TIDAL FLAP VALVES.

om 125m 25m
SCALE 1500
e e Gl
PouD
=1 =]
;om'wE«SvaWANAGE s
]
REV | DESCRPTION oate [k | By
Project
PLOTB
*QTHE AIRFIELDS
N[ DEesiDE
Drawing T

e
PROPOSED DRAINAGE LAYOUT

TENDER

PG

www.jpg.g

‘S'ITE PREPARATION HANDdVER AREAS 1

Eoameaipg aup | 70440113265 1155

4671-JPG-PBIZ-DRD-1400 |54 | PO













BGS ID: 1566057 : BGS Reference: SU36NW4

British National Grid (27700) : 331860,369730

G NS B IUTE D1 GEDLUGIGAL SGIENGES
REGORD OF SHAFT, BOREHOLE OR SECTION

NAVE OF SEGTION ear anp ExPLorATION ComParM REGISTRATION NUMBER
No. 2 BoreHoE ST 36 MW 4

Excect e ok an angle of the smbak 660-0m Nig of | VATIONAL GRID REFERENCE

Sentarel Bork Earrs (formerly Coffing on O Serine tlap), ST 316 4a%3

Shetten SURFACE OR STARTING LEVEL

Inpormakion faken prm  Flint Mewoir 1990, {3980 a00.

Supplement, p. ke 1:60 000 MAP|CONFIDENTIALITY
1og

o, . 2
Sard v gomel 103,

BEEET T e
| Bousder cloy with, cotites

[ Bonsster._ehas

| Fine sed sond s aravel.
SHIY brown bodder clay with
| s T e T

Sand -
St breen beatdar olng

Red_sacudolions

s
o

= “Flon-

)

oy | o e

Pt s P P} )
- | Fieclay & gercds shate . Ty
. e

Dk ey tinastone 0 023,
Snln s fireclon NN | SV

199
Fisedoy s, bute a
| Shale with imastone = Fractos .
' [eane
£
L Shade. o bivesle o wres B
Fear - a1,

" e
- con, v32 o =
: = e ]

Contact BGS: ngdc@bgs.ac.uk



mailto:ngdc@bgs.ac.uk?subject=Borehole,%20BGS%20ID:%20156057%20:%20BGS%20Reference:%20SJ36NW4

BGS ID: 1566057 : BGS Reference: SU36NW4

British National Grid (27700) : 331860,369730

" e o s s Silu6 WY
"'»:,:'. RECORD OF WELL (SHA

pe
At

Town or Village....... g 2V County. w-O1X-ich quarter sheet

Exact site.._.A,(.:.uM PLyol A h ..................... y ] (A rough sketch-map

or a tracmg from a

W ) map is very desirable)

Level of ground surface above sea-level (O.D. )_u..-m \Tf\ If well starts below ground surface, state how far...........ft.
Shaft ft., diameter. ft. Bore. ft Diameter of bore : at L) NU— ins. ; at bottom.............ins.
Details of permanent lining tubes (internal diameters preferred\ /. v

Water struck at depths of (feet)

below . . hours’
Rest-level of water above foP of well . feet. Suction at....mme—feet, Yield on...come ~ days’ test
gallons per. (with pump of capacity.....cw...g:p..); depressing water level tO........mmmm.f€@L
below top. Time of recovery.........commm..iTS. Amount normally pumped daily. g.p.h. for. hours.

Quality (attach copy of analysis if available)
Sunk by. for Mr . Date of well ! 8‘7 !

Information from F’ e { ?? 0.
il’“{;gg'{gyg‘f&{’flﬂ’ )- >NATU-RE OF STRATA THICKNESS
E@Eﬂoi __. (ané any additional remarks)-.vi [ ;Pﬁe_t Inches. Feet. Inches. ,,\
\ .
; [ sea sand St LT B W 50 _,\smu((
psbuaring <| Sand and gravel .07 ) 53 | g W3V
[ nlue clay 030 | 1 = 54l g WM
| poulder clay witn cobbles v\ 57 5.2 59 g18W
(| 3t1£f brown boulder clay SIS B T LY. YA At
| 3ana 0-9) 3 - 10155
o roulder cley. with gobbles a3 6 105
Stasigy | Bed.send . \ \33 R T [
wiacde O .Boulder. clay 625 | oy b | e
J.2ne red sand and. grdvel LA ol e 140 W
| SL1£f bromn vowlder clay, with cobbled ™ 7 |1¢ | 148 b
i in lower vart .
Sund. snd gravel A 26 B 188,
_3Liff brown boulder. clay. . VWL a4 9 1163
|| Red sands 1.8) 6.l 2698
| Fireclay . Na0l.56 9 | 226
' coal L 0-kd 1)..0..].2284
.| Sandstone -\ 6..2284
coal. . 37 4.1 6. | 2357
| Sha 16 and fireclay | - , \: 48 51..6 |.238x 1T
| Coal \ \/ M Ot .30 3] .2B9
__Sandstone=-band 0:95 | B 839
ooalo . 0\0 i LA R4l
stone=hand 005 2. |..240%
. Goel _ 0 b 2| - | 2428030
L] Pireclay and snale 553 16,10 | 259
. L .Goal 0.03 2 | 259
| _TFirecley and sandy shale a8 s8] 8 | 17 1:«,
|| Limestone (2) b..e) 2l - :319«
taste- FoaJl Smale snd fireclay 10| 24l 7 By
- Jeasupes-...Dars grey limestone (?) o 9..|.B450°
‘ (contd...
For Survey use only ]
GEOLOGICAL SURVEY AND MUSEUM, Date i.5,M. Office Site IV)HI'I(L‘(‘
SOUTH KENSINGTON, received File No. on 1 map,
LonnoN, S.W.7, (FIIBTA)  WI,290! )1/8 52‘3) 10,000 9739

s . Al LW, Ltd.

Contact BGS: ngdc@bgs.ac.uk



mailto:ngdc@bgs.ac.uk?subject=Borehole,%20BGS%20ID:%20156057%20:%20BGS%20Reference:%20SJ36NW4

)j0370 10,000 9/30 A& EW.L Gp. Wy

ven. by Geological

BGS ID: 1566057 : BGS Reference: SU36NW4
British National Grid (27700) : 331860,369730

ASSIFICATION .

' DESCRIPTION

1l coa1)

. Fireclay and shale

Cannel.coal

L.ﬁmr?eglay and sanév shale .

_Shale. with. immmm and. ﬁim&lav .
’ .,.,Goal "

,‘,.mal '

Shale. and fireclay .

Shalel..

|l.shale f....
|l.coal .
,,_;.;Sh&l@ , i
fleooar 1 Noa~xd. .

Fireclay.. )

Mo Cnead Gt

Melricabian. Oane conse

Contact BGS: ngdc@bgs.ac.uk


mailto:ngdc@bgs.ac.uk?subject=Borehole,%20BGS%20ID:%20156057%20:%20BGS%20Reference:%20SJ36NW4

BGS ID: 1566057 : BGS Reference: SU36NW4

British National Grid (27700) : 331860,369730

-
q':'"” . SJZCAC? 1"ne LO8 e
‘/; . RECORD OF WELL (SHAFT or BORE 0.8, -
Seolamd Expleratson Crmpusy N2 Bore Rt IOSE
TOWH or Villag County. M Six-inch quarter sheet. /©
Exact sit s _.M} o(rA:o:falg:;t%:;:ag
m_&é__—( nMﬁ _mw}.__— map is very desirable)
Level of ground surface above sea-level (0.D. )_5-19,.& If well starts below ground surface, state how far. ft.
Shaft..m,_ft diameter. ft. Bo _ft. Diameter of bore : at top..........._ins ; at bottow
Details of permanent lining tubes (internal diameters preferred) \q g_"._.;a /
Water struck at depths of (feet)
Rest-level of water m"x top of Well.mmm—feot.,  Suction at——wmmfoet.  Yield onm,..mla%‘;'}. test
e Gallons per.. e (With pump of capaCItY .- ..gph); depressing water level to....... feot
below top.  Time of reCOVery.mm mmmmmmn hrs.  Amount normally pumped daily.ucom @ P-he fOFPehours,
Quality (attach copy of analysis if available)
Sunk by. for Mr .
Information from._.:-.m___._...,.._.".....“ o 2 /??9,,« \
(Fo& Suw&un o,_o:ly). N ATURE OF STRATA | | - THICKNESS DEPTH
CLASSIFICATION. (and any edditional romarks), | Feet. | Inches. | Feet, | Inches
‘ Sea sand A\ ‘ 50 | - S0 | =
Lstusrine Sand.and. .gravel N\ B 53
[ Blue ola v ol 04..|..-6
Eoulder clay.with cobhles 5.8 29, B
Stiff brown boulder clay 30 - 098 | 8
.Sand o) o KV § 8
l.Bowlder olay with ecbhles 36105 2
| Red. sanad ' 0 TS 0 -
Jl.Benlder. elay =0 C N T
LRine.. 6. aand.. A0 gravel O 0 O - S s I 0 O -
1. 8tiLL. brown. hewlder. clay.. nith. sekbiles 0 K CTR W - -
in lower pery. ..
: Sand snd gravel 10 3. liss | .7
wlder ¢lay 4 9 _1.165 4
Red sandsbong 6.1 1691 1)
Flreelay.snd. shale 56.|_9 (.226 | 8
coal, ) 1051228 | 3
.Sundstene 6..[.228. . .10..
coal ' 4.6 ) 233,12
Shale.and fireclay , v 5.6 123817
....... Coal | Mo N P
........................................ |..Sandstone-hand, ‘ 2.[.220..9
coal 4 240 1
Stone=bhand . 2B D
coal 2 - 242 3
Fireclay.and ahale 1620 1 2589...3
Gcoal 2.1.269|. .9
Fireeley.and.sandy..shale 58 8. .80, 2.
.Limestone (2) ‘ Bl =l 319l 11
~qttatTe- coa:{ Shale and fireclay 24| 7 | 344| 6 _
—Messures--Dark. grey. lineatene..(2.) : 9.).848. 2
(Contd...
For Survey use only
GEOLOGICAL SURVEY AND MUSEUM, Date G.5.M. OMco Site marked
SOUTH KENSINGTON. recelved Flle No. ol man, ‘
o Lowson. 5.7 I8 We2051/0.368. 10000 9150

Contact BGS: ngdc@bgs.ac.uk



mailto:ngdc@bgs.ac.uk?subject=Borehole,%20BGS%20ID:%20156057%20:%20BGS%20Reference:%20SJ36NW4

BGS ID: 1566057 : BGS Reference: SU36NW4

British National Grid (27700) : 331860,369730

(*11088) W4.80870/0370 10,000 9/39 A& EW.IA4, Gp.6ss - .

Nage and Number of Shaft or Bore given by Geological Survey : 7, . County 85‘36 ! <1
P A-2.TIF 6 Quarter Sheet_. —e
c&:’ mﬁ*‘g" DESCRIPTION THICKNRSS . Darn —_—
345 3
{|.Fireclay end shale ' 31l 9 387 _ =
cannel.coal 1 6 558| 8
.Fireclaey.2nd. sandy. shale 0 455 .. 6
..Shale.with. lronsteone.and.fireclay 4.6 440 -
.Coal 3l..= 443| -
.Shale.and. fireclay 54 6 497! .6
.ceal... B 506l 6
.Shale..and. fireelay. 4.4....8 541 . .=
coal. &f...8 545 6
.Shale.).. ‘ . 1 6 547 -
coal. V. o ... NINE FT ' 1.4 548 4
Shale o Ohan bodedcoatt] 1 5|,..,.n 5497
coal f 3l 3 852 10
..... Shale e 4] 585 2
.Coal ? MNoawd... 4l...3 589 5
|l.Firealay ' 1.4 -1, Y1

Contact BGS: ngdc@bgs.ac.uk



mailto:ngdc@bgs.ac.uk?subject=Borehole,%20BGS%20ID:%20156057%20:%20BGS%20Reference:%20SJ36NW4

	16-886-R2-1- Hydrogeological Appraisal of Temporary Dewatering Activities
	16-886 - 010 (REVD) Hydrogeological Appraisel Conceptual Site Model
	Sheets and Views
	16-886 Master-00000p1r0-001 (A3)


	borehole
	JPG -  Location of Temporary Lagoons - Site Preparation Handover
	MCWY Ground Water Comments Nr.1 14-03-2023
	MCWY Ground Water Comments Nr.2 14-03-2023
	MCWY Ground Water Comments Nr.3 14-03-2023

