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1 INTRODUCTION
1.1 This report has been prepared in accordance with Wardell Armstrong’s proposal

1.2

1.3

1.4

15

letter dated 29 September 2022 (letter ref. ST19815-0001) and email dated 8 July
2024 and subsequent confirmation of instructions from David Kenyon of WSP in
relation to the HyNet North West Pipeline Project. This report comprises a detailed
Halite (rock salt and brine) subsidence risk assessment along the route of the
proposed pipeline. This report provides an update on the report ref. ST19815-0001,
dated April 2023 following changes to the route.

It is understood that the project seeks to facilitate the transportation of low carbon
hydrogen in order to support the transition to net zero carbon emissions by 2050,
involving the construction of approximately 100km of new below and above ground
pipeline infrastructure. In addition to the construction of the pipeline, the project

will involve the construction of various associated infrastructure including hydrogen

= DRAFT FOR

The Draft Order Limits (DOL) represent the maximum development area boundary of
the project and includes temporary works such as construction access/storage, in
addition to perm@(@kmm ipeline Fla'rogen above ground
installations (HAGI) a allati E\NTh purpose of the HAGIs
and BVIs is to control the flow and pressure of hydrogen at key points along the
proposed pipeline. It is understood that there are several route options for the

pipeline and location options for the HAGI and BVIs, all of which are included within
the DOL.

The construction proposals show that the majority of the underground pipeline will
be constructed using open trench excavation techniques, with trenchless methods
being utilised where open trenching is not possible, such as in situations where the
pipeline is required to cross roads, railways and waterways. The trenchless methods
include auger boring, horizontal directional drilling (HDD), micro-tunnelling and

direct pipe methods.

Part of the DOL passes through the Cheshire Brine Subsidence Compensation District
and therefore potential risks may exist from subsidence caused by historical brine

related activities. This halite risk assessment considers the potential risks in addition

$T19815/0001/0.1 Page 1
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1.6

1.7

1.8

1.9

to supporting the Environmental Impact Assessment (EIA) and Planning Process.

The DOL, where it passes through the Compensation District, extends from
Partington in the north east, via Lower Whitley (c.6km north west of Northwich) and
Bartington, towards Lach Dennis (c.5km south east of Northwich). The length of the
proposed route (DOL) where it passes through the Cheshire Brine Subsidence
Compensation District is in the order of approximately 45km and is illustrated on
Drawing ST19815-010.

A Cheshire Salt Search (CSS) Report (Appendix 1) has been provided for the DOL
which passes through the Compensation District, with the wider HyNet pipeline

extending further to the north and north-west.

A limited intrusive ground investigation has been undertaken within the DOL by lan
Farmer ASSOCiatESD%iFOHI proF@Rs crossing locations.
Where appropriat d®applicable} these bareh have® been considered in

preparing the report and attached at Appendix 2.

In preparing this ris(asf@MiMﬁ E:I ch-elh-as been placed on the
following informatiohs

° Groundsure Cheshire Salt Search Report, reference GS-8910632, dated 18 July
2022;

° Scoping Report prepared by WSP, dated August 2022;

° Red Line Boundary of the DOL provided in Shapefile Format from WSP,
provided in July 2024;

° Publicly available British Geological Survey (BGS) Online Datasets (public sector
information licensed under the Open Government Licence v3.0);

° Historical Topographical Mapping provided by WSP;

° BGS Geology of the Country around Chester and Winsford. Memoir for
1:50,000 geological sheet 109 (England and Wales);

° Wardell Armstrong’s in-house records including unique abandonment plan
archives;

° A Report on the Rocksalt Mines and Brine Shafts in the Cheshire Saltfield for
the County Planner, Cheshire County Council, prepared by Peter Wharmby,
dated July 1987;

$T19815/0001/0.1 Page 2
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1.10

1.11

1.12

° Northwich Mines Stabilisation Programme — Top Bed Salt Desk Study, prepared
by Arup, dated February 2005;

° Cheshire Land Stabilisation Scheme Phase 1, prepared by WS Atkins
Consultants Ltd, dated June 2002;

° Winsford Rock Salt Mine - Its History, Workings and Production, prepared by
Compass Minerals;

. Consultations with the Cheshire Brine Subsidence Compensation Board
(CBSCB) including access to their library of documents

° lan Farmer Associates, Factual Report on Ground Investigation, ref. 2230746,
dated May 2023.

This halite risk assessment has been prepared for the red line boundary provided by
WSP in July 2024 (amended from the February 2023 red line boundary, principally by
the exclusion of the Northwich branch and as reported on in our report ref. ST19815-
0001, dated April 2 R\ACFTWCPQR?OL) and includes the
maximum extent of=development®*within®he Comp tion "istrict. The Cheshire
Salt Search (CSS) report (Appendix 1) has been obtained by WSP and covers the
original DOL reported on in April 2024 as well as an associated buffer. The CSS report
has been used as a @MdM:EnN,Fre required, from the
Cheshire Brine Subsidente”C atio BSCB)"and therefore certain
information within the CSS report refers to areas outside the DOL in some instances.

Should the DOL be altered at any stage, then this risk assessment would need to be

reviewed and updated accordingly.

Opinions and views expressed within this report are based on available data and may

be subject to review on receipt of further details.

This report considers the ground stability risks of the proposed pipeline as it pertains
to the potential dissolution of Halite only. This report does not consider other
potential geotechnical risks of ground instability that may occur such as, for example,

poor ground conditions within the Superficial Deposits.

$T19815/0001/0.1 Page 3
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2.2

2.3

2.4

CBSCB AND PLANNING POLICY

The DOL is situated within the Cheshire Saltfield, which has been extensively
exploited by brine pumping and rocksalt mining. Both brine pumping and natural
dissolution of the salt deposits can result in the potential for subsidence. The CBSCB
was established in 1952 by virtue of the Cheshire Brine Pumping (Compensation for
Subsidence) Act (1952 Act) to compensate those not connected to the salt industry

for any damage caused to land and property by brine pumping activities.

Since 1891, a compensation scheme had been in operation for Northwich but it was
not until 1952 that the provisions were extended to other parts of Cheshire
(establishing the Compensation District) which were also affected by brine pumping
activities. It is confirmed that the DOL is located within the Compensation District.
The 1952 Act also established the CBSCB as a statutory consultee with regard to

planning applications and building control certification within prescribed areas.
Those areas are ide@cRcABf ’TlatF) @)—R subsiding or liable to
subside as a conseqtrefice’of Brine ping.

There is a statutory requirement, under Section 38(2) of the 1952 Act, to consult the
CBSCB at both the’@ ic MEnNu ion approval stages of
development withi ed Mn sultationiAreas). The purpose of
this consultation is to ensure that Developers are aware of the brine related ground
stability risks and to establish minimum foundation requirements to new built

property, having regard to the perceived brine pumping related risk. It is noted that

the DOL does not fall within any of the above-mentioned Consultation Areas.

It is important to note that brine dissolution subsidence, brine pumping and brine
wells/shafts are not confined solely to the CBSCB Consultation Areas. Additionally,
insofar as the proposed development comprises a pipeline route, this form of
development may not be captured by the Building Regulations / Building Control
process, although the CBSCB should still be consulted on any application for planning
consent that falls within the Consultation Area. Nonetheless, it is regarded to be
good practice to assess the brine and halite related risk and to identify appropriate
construction designs for any substantive developments or infrastructure projects

within the Compensation District.

$T19815/0001/0.1 Page 4
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3 GEOLOGICAL SETTING

3.1 This risk assessment has been prepared for the DOL where it passes through the
Cheshire Brine Subsidence Compensation District, as shown on Drawing ST19815-
010. The wider DOL extends to the north, west and north-west outside of the
boundaries of the Compensation District and is not considered as part of this report.
The full extent of the DOL outside the district is not shown on Drawing ST19815-010.

3.2 Halite deposits within the Cheshire Saltfield occur in two main groups; historically
these were named the Upper and Lower Keuper Saliferous Beds, now referred to as
the Wilkesley and Northwich Halite Member respectively. These salt bearing
deposits are present within the thick deposits of Mudstone previously known as the
Keuper Marl and which are now identified as the Mercia Mudstone Group. Figure 3.1

summarises the geological strata within the Cheshire Saltfield.

NN AFT™ FAamMm

Table: Nomenclature & Classification of Triassic Strata in the Cheshire Saltfield

Group Old Formation Mame New Formation Name Typical Lithology in the Saltfield

Red-brown mudstone

Brooks Mill Mudstone
S gypsumy/anhydrite nodules and a bed of

Upper Keuper Marl

Formation
anhydrite
Upper Keuper Wilkesley Halite Thick racksalt (halite) with red-brown
Saliferous Beds Formation blocky mudstones

Blocky mudstone with

Wych Mudstone
S gypsum/anhydrite nodules and thin

Formafion .
) Middle Keuper Marl rocksalt bands in the base
Mercia Mudstone
Group Byley Mudstons Poorly laminated and blocky red-brown
Formation mudstone
(Formerly Keuper
Series) . .
! Lower Keuper Morthwich Halite
iy e . Rocksalt with thin laminated mudstones
Saliferous Beds Formation
Interdaminated red-brown and green-
Lower Keuner Marl Bollin Mudstone grey mudstones with some thin
- peri Formafion dolomitic siltstone laminae, with thin

veins of gypsum

Intedaminated and interbedded red-

Tz ley Silistone
arporiey Siision brown with green-grey mottled

Keuper Waterstones

Formation
silistones, mudstones and sandstones
Sherwood Sandstone
Group Lower Keuper Helsby Sandstone Sandstone with pebble beds and
Sandstone (LKS) Formation (HEY) siltstone

(Formerly Bunter
Seriez)

Figure 3.1: Nomenclature & Classification of Triassic Strata in the Cheshire Saltfield

(Source: The Geological Society, Geoscientist Online, Geology and HS2)

33 The salt bearing strata have been subjected to extensive faulting, folding and erosion

within the Cheshire Saltfield and as a result they vary considerably in thickness and
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3.4

3.5

3.6

3.7

3.8

depth below the ground surface. Throughout the Saltfield, in parts, the solid bedrock
is also overlain by Superficial Deposits comprising a mixture of granular and cohesive

soils.

Natural Superficial Deposits

Published BGS geological mapping (publicly available online datasets) shows that
Superficial Deposits, where present, comprise Glacial Till Deposits, River Terrace
Deposits, Alluvium, Glaciofluvial Deposits, Peat and deposits of the Shirdley Hill Sand
Formation. Superficial Deposits are present across the majority of the DOL with the
exception of small areas in the southern corridor and larger areas within the
northern corridor of the DOL, notably in vicinity of Lower Whitley, Higher Whitley,
and Sworton Heath/High Legh. The distribution of Superficial Deposits is shown on
Drawing ST19815-011 for reference.

In the southern CORAF, e F@fR Superficial Deposits
comprise Glacial Til=afid 'Glaciofluvial DeIsits ith osits‘of Alluvium and River

Terrace Deposits generally confined to watercourses including in and surrounding

the River Dane, Trent & Mersey Canal, the Weaver Navigation and a number of

smaller surface wa@@ MnM tEDNncIIding drains and brooks
etc.

Within the northern corridor (from Lower Whitley up to Partington in the north-east)
the Superficial Deposits generally comprise a mixture of Glacial Till, Alluvium,
Glaciofluvial Deposits, Peat and River Terrace Deposits, with the Shirdley Hill Sand
Formation predominantly present beneath the northern extent of the corridor. The
Alluvium and River Terrace Deposits are constrained to areas in and surrounding
water courses; with the River Mersey and River Bollin representing the most

significant surface water features in the northern corridor.

Deposits of Peat are reported to be present in two main areas in the northern
corridor including in and surrounding Sink Moss (where the DOL crosses the M6

motorway) and in the extreme north-east where the DOL terminates in Partington.

Glacial Till deposits, which are prevalent across the majority of the DOL, are

generally cohesive in nature comprising generally firm to stiff sandy gravelly clays.

$T19815/0001/0.1 Page 6
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3.9

3.10

3.11

3.12

Alluvium, River Terrace deposits and Glaciofluvial deposits are generally granular in
nature consisting of sands & gravels (Glaciofluvial Deposits and River Terrace
Deposits) and clay, silt, sand and gravel (Alluvium). The Shirdley Hill Formation is
described by the BGS as “moderately to well-sorted, fine-grained sand with peat
layers in the lower part. The sediments are interpreted as coastal blown sands,

possibly a coastal facies of the Seacombe Sand Formation”.

An initial review of publicly available BGS borehole records shows that one borehole
(BGS reference SI66NES8) is present within a surface water pond to the south of
Moulton, adjacent to the boundary of the DOL. This borehole was drilled to a depth
of ¢.92m and did encounter the base of the Superficial Deposits, indicating that the
thickness of these deposits is in excess of 92m in this area. A second borehole
(reference SJ66NE2) drilled further to the west of the DOL, confirms that the
Superficial Deposits are in the region of 65m thickness. However, the recent ground
investigation unde@ R)AdFtTe TEeiRerficial Deposits down
to a depth of bet c5m and*18mbgf further no st} in the vicinity of the

River Weaver.

BGS borehole refer@ WISMSENUEEge), drilled to a depth
of 137m, confirms hicknes rfieial ®Deposits in that area is in the
order of 17m. Boreholes SJ57NE2 and SJ67NW1 drilled close to the Weaver
Navigation, south of Bartington, confirm that the thickness of Superficial Deposits in
that area is approximately 11m and 16.5m respectively. The 2023 ground

investigation borehole BHO021, approximately 1.8km north west, records the

Superficial Deposits at c. 8.5m thick.

In the northern DOL corridor, where the DOL crosses the M6 motorway, the
Superficial Deposits are recorded at between 2m and 3.8m thickness (WS32 to
WS37). Further northeast, a BGS borehole (reference SJ78NW55) located south of
Partington indicates that the Superficial Deposits are c. 5.1m in thickness. The 2023
ground investigation boreholes BH106 and BH114, approximately 1.8km southwest
of SJ78NWS55, recorded thicknesses of between 10m and 11m.

In general, the BGS borehole records show that the thickness of Superficial Deposits

within the DOL is highly variable and is generally of a greater thickness in the south

$T19815/0001/0.1 Page 7
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3.13

3.14

3.15

3.16

3.17

of the DOL than the north/north-east of the corridor limits. In the southern extent of
the corridor (extending to Moulton) there is limited BGS borehole information
available; a number of borehole records are marked as being confidential or are
missing and the remaining borehole records do not always extend deep enough to

confirm the base of the Superficial Deposits.

The relevant BGS and lan Farmer Associates ground investigation borehole records
are provided at Appendix 2 for reference. The locations of the BGS boreholes are
shown on Drawings ST19815-011 and ST19815-012 for reference.

Solid Bedrock
The published geological mapping (1:50,000 and 1:10,560 scale mapping) indicates
that the DOL is underlain by bedrock comprising the Bollin Mudstone Member,

Northwich Halite Member, Sidmouth Mudstone Formation, Tarporley Siltstone

Formation, Helsby ﬂtRRA&]F\ ald theFil@v Rdstone Formation.

The majority of the DOL within the Cheshire Brine Compensation District is underlain
by the Bollin Mudstone Member (BMM), particularly where the DOL passes through
the western extent@MtMGEiNTlithology of the Bollin
Mudstone as “dom thy=taminated, Feddish- d greenish-grey mudstone
with siltstones”.

The south-eastern leg of the DOL, in the region of Bostock Green, is underlain by
deposits of the Northwich Halite Member (NHM) and Sidmouth Mudstone
Formation (SMF). The NHM comprises halite of varied purity with mudstone and
gypsum partings. The SMF is predominantly red-brown mudstone and siltstone, and
units of halite up to 400m thick are present at several stratigraphical levels in the
thicker basinal sequences (including Cheshire). Breccias produced by
contemporaneous solution of salt are common throughout the formation. In the
Cheshire Basin, more recent salt solution gives rise to solution hollows and collapse
breccias associated with the halite members. Gypsum/anhydrite also occurs

throughout the formation as nodules and veins.

The BMM extends from Moulton (north of Meadowbank) to the north of High Leigh
in the north-eastern DOL corridor. The BMM is also present within the DOL in the

$T19815/0001/0.1 Page 8
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3.18

3.19

3.20

3.21

3.22

spur extending towards Northwich town centre / Winnington, at which point

deposits of the NHM are present underlying the DOL north-west of the Town Centre.

In the extreme north-eastern limits of the DOL (where the DOL terminates in
Partington) the bedrock is heavily faulted and is characterised by repeated
sequences of the NHM, BMM, Tarporley Siltstone Formation (TSF), Helsby Sandstone

Formation (HSF) and the Wilmslow Sandstone Formation (WSF).

The Tarporley Siltstone Formation (TSF) is predominantly comprised of siltstones,
mudstones and sandstones in equal proportions. The Helsby Sandstone Formation
(HSF) is comprised of fine to medium grained sandstones which may be pebbly,
particularly near the base of the formation. The Wilmslow Sandstone Formation
(WSF) consists of generally pebble free, cross bedded sandstones, with sporadic

siltstones.

The published mastB:A EeI_ is EeQeB numerous geological

faults. The solid geology of the DOL, including geological faults, is as shown on
Drawing ST19815-012.

A BGS borehole reg QMM EigNGSIreference SI67NW114)

indicates that the base of the Superficial Deposits is at a depth of 17m, at which
point deposits of the BMM (previously Lower Keuper Marl) are encountered. The
borehole log details that the mudstone is interbedded with gypsum and halite.
Additional boreholes to the north of Acton Bridge (reference SJ57NE2 and SJ67NW1)
indicates that rockhead is present at a depth of c.11m and 16.5m respectively.
Deposits of the Keuper Marl (Bollin Mudstone Member) are recorded to be 629m in
thickness at this location at which point the Lower Keuper Sandstone (Helsby

Sandstone Formation) is encountered at a depth of 640m.

There is generally an absence of BGS borehole information in vicinity of the DOL to
the north-east of Lower Whitley and up to Deansgreen (where the DOL crosses the
M56 motorway). However, the 2023 ground investigation boreholes in this area
indicates rockhead to between 2m and 3.8mbgl. BGS borehole references SJ78NW6
and SJ78NW?7, approximately 384m and 530m east of the DOL respectively and east

of Lymm, record rockhead at a depth of c.60m and c.54m, which is generally
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described as Marl interspersed with Gypsum in addition to the presence of

Sandstone.

3.23  Further to the north of the DOL, in the vicinity of Partington, borehole reference
SJ79SW70 encountered Sandstone at a depth of approximately 4.5m while the 2023
ground investigation boreholes BH106 and BH114, recorded rockhead at between

10m and 11m.

DRAFT FOR
COMMENT
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4.1

4.2

BRINE AND SUBSIDENCE RISK

Wet and Dry Rock Head

“Wet rock head” exists where salt bearing deposits, namely the Northwich Halite
Member (NHM) and the Wilkesley Halite Member (WHM) subcrop beneath the
Superficial Deposits. Because salt is readily soluble in water, it typically does not
appear at outcrop, at the surface, as an insoluble strata typically would. “A Report on
the Rocksalt Mines and Brine Shafts in the Cheshire Saltfield”, dated July 1987 and
prepared by Peter Wharmby, a former mineral surveyor of the CBSCB, has been
reviewed in the preparation of this risk assessment. “Wharmby” reports that there
is no record of rocksalt ever having been found in Cheshire at depths shallower than
40mbgl. As the deposits of salt approach the ground surface, they are eroded by the
action of naturally circulating groundwater and terminate in a solution surface some
distance below the base of the Superficial Deposits. This scenario is depicted in

Figure 4.1 below.

S0IL

™M A F T I-I'\I'{

GLACIAL

DRIFT
Woter Teble

Freshwater

- - Interface

COLLAPSE BRECCIA

'SOLUTION RESIDUE'

Solution

e P R [ L
Surface

Rockhesd

ROCK-~SALTY

Figure 4.1: Typical Section through “Wet Rockhead”
Source: Wharmby, 1987

The dissolution of halite interbeds within the mudstone produces a brecciated

deposit. This breccia is therefore present between the solution surface and the base
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of the Superficial Deposits; these areas are known as “wet rockhead”. Further down
dip, where the halite bearing layers are present at greater depths, the stratigraphy of
halite and mudstone interbeds is preserved. These areas are known as “dry

rockhead”, and are areas where no brine is present.

4.3 Typically, in the Cheshire Saltfield, “wet rockhead” is present where the halite
deposits subcrop, and it is in these areas where rock salt deposits have been
extensively exploited by brine pumping methods. The solution surface may present
itself as an underground stream, which can extend up to 3-5km, and it is these areas
where potential zones of intensive dissolution and subsidence can occur. Figure 4.2

illustrates the relationship between “wet and dry rockhead”.

4.4 The approximate areas of wet rockhead along the proposed route are shown in
Drawing No. ST19815-013.

‘ SOLUTION
r(— RESIDUE — —— —— COLLAPSED  STRATA ‘31'
[BRECCIA)
C
—
1
|

SUBCROP OF NORTHWICH HALITE

~ +50

GLACIAL DRIFT

- -~

3 i oS AN AT n 2 ok ~
ISTRSISTRSSSTST Not to scale horizontally SYSSRSIRNNRS

~
B el S, B

Figure 4.2: Relationship between “wet and dry rock head”. Source: Wharmby, 1987.

Natural Dissolution and Subsidence

4.5 Brine has not always been exploited by anthropogenic activities and historically brine
found its way to the surface in the low levels of river valleys, creating natural brine
springs. The natural dissolution of rock salt to form brine, and its
replacement/recharge by freshwater is considered to be a slow process; once the
saturation point is reached, the saturated brine layer protects against further
dissolution and, as a result, there may be few instances of subsidence at the ground

surface, including in areas of “wet rockhead”.
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4.6 In the “wet rockhead” areas, a brine solution forms immediately above the highest

4.7

4.8

4.9

4.10

remaining salt bearing bed and the dissolution of the salt forms fluid (brine) filled
cavity. Overlying Mudstones and Superficial Deposits collapse into the void, thereby
encouraging surface subsidence as a result. Subsidence due to the natural formation
of brine has occurred in many places throughout the Saltfield including the linear
subsidence hollows and crater like depressions and which follow the line of a
“natural” solution channel in the subcrop. These are often referred to as a “brine
run”. However, subsidence due to natural solution takes place very slowly and it is
estimated that the average rate is less than 1mm per year along the active linear

hollows formed by a brine run.

Prior to brine pumping, the early exploitation of brine was from springs occurring
where natural seepages reached the surface; and it is thought that this would have

little effect upon the natural regime of dissolution as the brine would have otherwise

~=BRAE T FOR

Natural Brine Pumping

The discovery of saturated brine at rockhead effectively transformed the salt
industry and it uItir@(MiMaEMﬁd-ence due to the large-
scale pumping of ad bri Id¥ brin g)® that exacerbated the
dissolution of the salt surface, particularly at points of freshwater entry. This
resulted in the modification of the established pattern of natural brine movement in
the area. An artificial pattern of groundwater circulation was created from pumping

which meant that brine levels were effectively lowered, drawing in freshwater into

the system and greatly increasing the rates of dissolution.

The most severe subsidence occurred at the head and sides of the brine run where
the freshwater was drawn in to replace the extraction of concentrated brine. As a
consequence, the most severe surface subsidence often occurred at a significant

distance from the pumping centre.

To tap the natural brine, a large diameter borehole or well was constructed to the
level of the “wet rockhead” and which often continued a little way into the halite
deposits below. The borehole or well was usually lined with steel casing for support

and to prevent the ingress of weak brine or freshwater. The bottom section of casing

$T19815/0001/0.1 Page 13
AUGUST 2024



WSP ENVIRONMENT & INFRASTRUCTURE SOLUTIONS UK LTD Wa rdell
HYNET NORTH WEST HYDROGEN PIPELINE PROJECT

HALITE RISK ASSESSMENT armStrOﬂg

4.11

4.12

4.13

4.14

4.15

4.16

was perforated in order to allow concentrated brine to flow into the borehole from
rockhead. The inside diameter of the boreholes was generally between 25 to 38cm
throughout and a submersible pump was typically used to raise the brine to the

surface.

In general, following the cessation of industrial pumping, the rate of ground
subsidence/movement slows down after approximately 5 years and often returns to

the much lower rates as are caused by natural dissolution.

‘Bastard’ Brine Pumping

The demand for brine eventually increased to the point that it exceeded the supply
from natural rockhead sources. To meet this additional demand, reservoirs of
“bastard” brine, which had formed in the flooded mine cavities, were tapped by

pumping from the few shafts that remained intact, or more commonly, new shafts

were sunk for the SCRFA)FEEFC'” FPR

The brine which was pumped from the flooded mine workings was generally
replenished by weak/low concentration brine or fresh water which ultimately
promoted further ﬁ MsMEMTmnant pillars of the
mine, thus enlargin avity andresulting in t uctionfor complete removal of
the salt pillars which were left behind. This process of “bastard” brine pumping, in
some cases, led to mine cavity failure causing significant subsidence craters on the

surface. This type of pumping from the abandoned mines continued until the 1930s

which led to extensive subsidence as various mine complexes collapsed.

The failure of the mine cavities led to fluctuation of brine levels in the Northwich
area, as brine was expelled by the collapsing workings or freshwater inrush occurred
via fissures and craters which formed on the surface. These additional surges of
water further exacerbated the subsidence problem, due to further dissolution that

occurred as a result.

It is understood that “bastard” brine was pumped from the mine workings at

Northwich, Lawton and possibly Winsford.

The severe subsidence due to “bastard” brine pumping which occurred in and
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4.17

4.18

4.19

4.20

4.21

around Northwich, and to a lesser extent Lawton, from 1870 to the 1930s indicates
that the introduction of significant volumes of freshwater caused by this form of
pumping quickly led to failure at the ground surface. Damage is still evident today,
but the absence of any such severe instances of subsidence since the 1930s suggests

that further severe residual effects of “bastard” brine pumping are unlikely.

In the Northwich area, a number of the surface water features created as a result of
“bastard” brine pumping (Witton Flash and Neumann’s Flash) were later used as

settling lagoons for lime waste.

Rock Salt Mining
Halite was previously mined within the Cheshire Saltfield at Northwich, Rode Heath
(Lawton) and more recently Winsford (Meadowbank Mine) and typically, subsidence

due to salt mining operations takes place due to failure and collapse of the mine
shaft column and/Dth{AfoTEse F@Rvity by failure of the
supporting pillars a e‘roof'of t orkings.

Brine Wells, Boreholes and Shafts

The failure of brinﬁi@sMM tENa-:IWere sunk to tap brine
from the flooded mi gs. A'n er¥ of'shafts Wwere infsuch bad condition and
deteriorated so rapidly that they had to be abandoned before the pumps could be

installed. Records available indicate that only a very localised crater type subsidence

feature was created when the shafts collapsed.

Records from within the “Wharmby” report indicate that the mine shafts which were
utilised to pump “bastard” brine from the mines generally collapsed when the mine

cavity collapsed.

The majority of the shafts and boreholes which pumped natural brine generally
remained stable as a result of the borehole only extending to the top of the salt bed
and therefore only exposing a minimum amount of salt. Of the shafts and wells that
did collapse, the collapse occurred as a result of fine-grained material migrating into
the shaft, thereby allowing settlement in the shaft column. For brine wells, the
collapse was generally due to failure of the casing or water being introduced external

to the casing and promoting dissolution of the rock salt around the base of the well.
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4.22 In both of these cases, failure resulted in only localised subsidence in the immediate

vicinity of the shaft or well.

DRAFT FOR
COMMENT
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5 CHESHIRE SALT SEARCH
5.1 A Cheshire Salt Search report has been obtained for the DOL (provided at Appendix

1). It should be noted that an eastern limb extending to Northwich was included in

this Cheshire Salt Search report, but has subsequently been removed from the

proposed route. The Cheshire Salt Search reports the following brine related
features within the DOL:

° The DOL is situated within the Cheshire Brine Subsidence Compensation
District;

° No Consultation Areas are present within the extents of the DOL;

° Six prescribed notices of damage (PNODs) have been filed in respect of land
within the DOL since 8 January 1959; all of which have been accepted and
compensation has been paid for repairs/remediation to be undertaken (further
information is provided in Section 8);

. In relation to the PNODs there have been no commutations of claims of
property situanA(F.-Ece Fr Ry no commutation of
property or lafd withi e L, if the land shatld suffer damage at a future
date through subsidence due to brine pumping, then the compensation

provisions of the Cheshire Brine Pumping Acts 1952 and 1964 would be

expected to a‘ply@M M E N I
) There are 2 brine weélls/shafts situated within the boundaries of the DOL, or

within 20m distance of the DOL (further information is provided in Section 7);

) There is a recorded area, line or point of weakness, related to historic brine
pumping or natural dissolution, within 50m of the DOL. These often refer to
the presence of ‘subsidence hollows’ at the ground surface identified on
published mapping (further information is provided within Section 9);

° There is no current or proposed uncontrolled brine pumping within 3km
distance of the DOL;

° The extent of the DOL is within, or within 200m of, an area that has been
granted planning consent for brine pumping by controlled methods;

° Rock salt workings are recorded to have taken place historically, located within
influencing distance of the DOL;

° The DOL is not present within the ‘DM32’ planning policy area, which places

conditions on development within former mined areas;
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) The extents of the DOL include land present within, or within 120m of, an area
for which planning consent has been granted for rock salt extraction by

underground methods (further information is provided in Section 10).

DRAFT FOR
COMMENT
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6.2

6.3

6.4

6.5

NATURAL SUBSIDENCE RISK

It is considered that the natural solution of halite is mainly constrained to areas of
“wet rockhead”, where deposits of the halite bearing rocks subcrop beneath the
Superficial Deposits in the vicinity of mobile groundwater. The presence of saturated
brine at rockhead will, to some extent, prevent further solution of the halite deposits
and as a result, limit subsidence at the ground surface. In the absence of any current,
ongoing uncontrolled brine pumping operations in the vicinity of the DOL, the
likelihood of the removal of this protective saturated brine layer is considered to be

low, leading to a reduced risk of further dissolution of the halite deposits.

The areas of “wet rockhead” in relation to the DOL are generally constrained to the
areas where deposits of the Northwich Halite Member is reported to subcrop
beneath the Superficial Deposits. The published geology is shown on Drawing
ST19815-012 and which shows that there are three areas of the NHM underlying the
DOL. The largest arcRiAEtT cth&L roughly in the area
of Bostock Green and=Vead ank.'A second smallerafea‘of the NHM underlies the
DOL to the east of Lymm in the northern spur of the DOL. It is roughly in these areas

that “wet rockhead” is reported to be present.

The likelihood of sgge MMOE@Ncolsidered low likelihood

however, the likelihood cannot be entirely discounted within these areas. Future
natural dissolution of the halite is likely to be a result of fluctuating groundwater

levels rather than through artificial processes.

Where the DOL passes through areas of “dry rockhead” the halite deposits are
present at greater depths below the influence of mobile groundwater and the risk of
subsidence developing in these areas is considered to be low. On Drawing ST19815-
012 areas of “dry rockhead” are generally where deposits of the Sidmouth Mudstone
Formation are shown to underlie the DOL, although there is some overlap with the
deposits of the Northwich Halite Member, where “wet rockhead” extends further to
the east, to where the DOL commences east of Bostock Green. For ease of reference

the “wet rockhead” areas are depicted on Drawing ST19815-013.

Areas of the DOL which are recorded to be underlain by the Wilmslow Sandstone

Formation, Helsby Sandstone Formation, Tarporley Siltstone Formation and the
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6.6

Bollin Mudstone Member, as shown on Drawing ST19815-012, are considered to be

at negligible risk from subsidence resulting from natural dissolution.

Mitigation

Where the DOL passes through areas of “wet rockhead”, the likelihood of residual
surface settlement, although minimal, should not be discounted and it is
recommended that further investigations are undertaken to assess this risk. This
could comprise the establishment of settlement monitoring pins at areas where the
DOL passes through the “wet rockhead” areas. Furthermore, the incorporation of
precautions into the construction of the pipeline should be considered in order to

mitigate against residual future ground movement.

DRAFT FOR
COMMENT
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7.1

7.2

7.3

7.4

BRINE PUMPING RISK

Historical

'Wild brine' pumping has taken place extensively in Cheshire resulting in varying
degrees of subsidence. This uncontrolled method of pumping, via brine wells,
generally ceased by the early 1980’s and associated movements are expected to
have predominantly ceased by the 1990’s. The last remaining ‘wild brine’ pumping
continued at the New Cheshire Salt Works (Northwich) until June 2006 and the site
has since been redeveloped. Any residual movements associated with this natural
brine pumping would have expected to have ceased by now and therefore the risks

to the DOL are considered to be low.

Current

There are currently no ‘wild brine’ pumping operations taking place within the
Compensation District and it is considered unlikely that any new operations would
be commenced in @fRﬁeFt:f InFeLR;GQ Cheshire County
Council published a decument“Salt: @ policy for'th€ control of salt extraction in
Cheshire”. This document initiated specific planning policy for the control of

subsidence from brine pumping in the Compensation District by the gradual
cessation of natur puM redfalpoli n[ renewals of planning
permission for anyt o tha tfolled i erations.

Current controlled pumping operations are operated by British Salt Limited at Hill
Top Farm (near Warmingham) and at Holford (near Northwich) by Inovyn
Enterprises. These operations are designed to avoid any surface subsidence damage.

These ‘controlled’ pumping operations are located outside the DOL area.

Review of the Cheshire Salt Search (CSS) details that the DOL is situated within, or
within 200m, of an area that has been granted planning consent for brine pumping
by controlled methods. Further information provided within the CSS details that the
current planning consent boundaries are likely to be significantly larger than the
actual operational areas. As a result, it is considered that the potential risks from

‘controlled’ brine pumping are low.
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Future

7.5 Whilst rock salt is present beneath the DOL and surrounding area, the CBSCB are not

7.6

7.7

7.8

7.9

7.10

aware of any proposals for future brine pumping operations within or in the vicinity
of the DOL (either as ‘wild brine’ or controlled pumping), and it appears that the
prospect of future brine pumping operations to affect the site in the foreseeable

future can be sensibly discounted.

Brine Wells/Boreholes

Due to the extensive route of the proposed pipeline through the Compensation
District, a number of brine wells/boreholes are reported to be present within the
DOL. The CSS records brine wells/boreholes to be present within the defined
boundary, with a further 2 wells/boreholes present within 20m. However, it is noted

that the red line boundary within the DOL also includes a sizeable buffer.

A further review of@RA\Fd IithinEe @eﬁ details that there are
no natural brine shaffs situated within the bound e DOL and one well
located just outside the boundaries of the DOL, south of Moulton. The recorded

location of the brine well is shown on Drawing No. ST19815-013.

For completeness, Icg QrM MlEn NeIL boundary have been

included in this assessment and their reported locations are also shown on Drawing
No. ST19815-013.

Information regarding these brine wells provided by the CBSCB and, where
applicable, extracted from the “Wharmby” report is summarised in Appendix 3 and
includes grid reference, current condition (i.e., filled, lined, buried etc), elevation,

depth and source record, where this information is known.

Brine well reference 3-3-318 (named Moulton Hill) is reported to be located
approximately 17m north of the DOL south of Moulton. This well is recorded to have
been sunk to a depth of 92.35m bgl in 1881 and is reported to be located in the
southern side of a pond in an agricultural field. Further information provided from
the CBSCB reveals that this shaft is possibly filled but underwater. The location of
this brine well is shown in Drawing No. ST19815-014.

$T19815/0001/0.1 Page 22
AUGUST 2024



WSP ENVIRONMENT & INFRASTRUCTURE SOLUTIONS UK LTD Wa rdell
HYNET NORTH WEST HYDROGEN PIPELINE PROJECT

HALITE RISK ASSESSMENT armStrOﬂg

7.11

7.12

7.13

7.14

7.15

7.16

Brine well reference 3-1-307 (named Meadowbank No.4 Shaft) is located
approximately 73m south of the DOL and is recorded to be at a depth of 186.23m
and developed in 1964.

Location Inaccuracy

The reported position of the brine wells has been obtained from numerous source
plans of varying accuracy and reliability. These ‘source plans’ are recorded to show
clear evidence of a brine well, however the plans may show little or no topographical
information in which to correlate their position to modern day mapping. Therefore,
there is uncertainty as to the precise location of the wells and their actual position
(where their location is unproven) may differ from that recorded within the CSS

report.

The source record for brine well 3-3-318 is reported to be a plan of Northwich and
Witton Brook (179DtﬁFp ial CF@R@S) archives and the
1:10,560 geological ti(SJ66SE pectively. Gen , It is\considered that these

plans are of lower reliability/accuracy than the OS source plan records.

Depending on the @ ourcefRecard, acNTI may be assigned an
associated ‘departures g eM MaE d foér an OS plan source is 5m,
and 10m is usually adopted for geological plan sources (1:10,000 scale). The
departure for brine well 3-3-318 is considered to be 10m and it is therefore expected
that the well would be situated within a 10m radius of the reported position. In
respect to the ICl Archives plan source, consideration should be given to reviewing

the associated departure on receipt and inspection of the plan, and it is possible that

a departure for this source may be in excess of 10m.

The anticipated brine well departures are as indicated on the Drawings. The
associated departure values for the additional brine wells located over 20m but

within 100m distance of the DOL boundary, are provided at Appendix 3.

Area at Risk

Information obtained from the ‘Wharmby’ report indicates that 494 brine
shafts/wells/boreholes have been identified within the “study area” (the Cheshire
Saltfield) and it is possible that almost 40 percent of these have not been stabilised

and made safe.
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7.17

7.18

7.19

7.20

7.21

7.22

Whilst instances of well/shaft collapse are comparatively rare, an untreated brine
well or shaft can represent a significant risk to the structural stability of any built
development over or within influencing distance. There are considered to be two
main risks that an untreated brine shaft/well may pose to any development. These

are discussed below.

Firstly, collapse of the shaft/well column could lead to significant collapse or voiding
at the ground surface including potential danger to people, livestock, land, buildings
and infrastructure. Secondly, an open shaft provides a point of entry for surface
water to enter the ground, and where the fresh water comes into contact with rock
salt deposits, dissolution of the halite may occur, potentially leading to the formation

of cavities and eventual collapse of the shaft and/or surrounding land.

The brine well at @tREAﬂFs-rForcFRe encountered halite
deposits.

The collapse of brine shafts/wells has predominantly been restricted to those that
were sunk in order GXM ENT/orkings. By review of
the information withir’t armby® r t rom the CSS, it is understood
that of the brine wells reported to be situated within the DOL, none were used for

"bastard” brine pumping.

The brine well reported within 20m of the DOL boundary are reported to be
filled/terminated due to absence of rocksalt (3-3-318). A borehole record is available
for brine well 3-3-318 from publicly available BGS Online Datasets (reference
SI66NE8) and is provided at Appendix 2. The borehole is recorded to have

III

encountered "wet pond and gravel” from ground level to c.6.10mbgl, followed by
Superficial Deposits to 92.35mbgl with no evidence of halite. The borehole record
implies that it was drilled as a prospective brine well/ or shaft. In the absence of
encountering any halite deposits, it is understood that the borehole was terminated,

possibly backfilled, and remains underwater.

Of the brine wells which are reported to have been possibly filled, no details are

provided regarding the specification of the infill material and the infill process.
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7.23

7.24

7.25

7.26

7.27

Accordingly, it is possible that the wells have not been filled to a standard sufficient
to protect against future ground loss and/or water ingress. Their current condition
should therefore not be regarded as stable. The current condition of wells located
greater than 20m distance of the boundary, where known, is summarised in

Appendix 3.

The potential area at risk associated with brine well collapse is usually assessed by
reference to the nature of the near surface deposits in the vicinity of the brine well.
BGS borehole records in the vicinity of the DOL indicate that the thickness of
overlying Superficial Deposits varies and can be up to 100m. However, in the
absence of any recent intrusive investigation records, the thickness of the near

surface deposits is unknown.

Nonetheless, for the purposes of this assessment, the thickness of Superficial
Deposits has beenrReA;Fwe lose IRS borehole record in
order to determine™tie area at risk®(zoné of potentiagréund instability) for each

brine well.

By review of the pﬁm MIEcNit-irl-clear that a number of
these are likely to r semt't réhele“record=fof the brine well, as they plot in
relatively close proximity to one another. In these cases, they are referenced as
follows:

° Brine Well Reference 3-3-318 - BGS Borehole Reference SI66NE8 (Halite not

proven).

Based on the above borehole data, it is anticipated that there is potentially between
60m - 100m of overlying Made Ground and Superficial Deposits beneath the DOL in
the areas above and surrounding the reported brine wells. The anticipated thickness

of overlying deposits for each reported brine well is summarised in Appendix 3.

Based on this assumption, in the unlikely event of the brine well collapse, the zone of
potential ground instability (defined by the angle of repose of 45° from rockhead),
extend for a radius of some 60m - 100m from the position of the brine well/shaft. In
the case of brine well 3-3-318, the base of the Superficial Deposits was not

encountered and therefore a potential zone of ground instability cannot be
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7.28

7.29

7.30

7.31

7.32

7.33

accurately determined. In this case a potential zone of instability of at least some
92m may apply from the edge of the well (noting that the relevant borehole record

does not report the base of the Superficial Deposits).

However, adoption of an angle of repose of 45° is considered to be a conservative
assessment, particularly where the Superficial Deposits are comprised of over-
consolidated Glacial Till, which would be likely to support a steeper angle of repose.
Furthermore, in the event of well collapse, it may reasonably be anticipated that the
area at immediate risk would be confined close to the well, and that area affected
would then expand to occupy the full potential zone of ground instability over time,

where mitigation or remedial actions are not taken in respect to the initial collapse.

Drawing No ST19815-014 shows the position of the reported brine well along with

their respective departures and zones of potential ground instability (Zone of

== DRAFT FOR

Of the reported brine wells located within, or within 100m distance of the DOL, all

have departure and a potential zone of instability within the DOL.

It is understood thaCch MMtEiNon!oing. On receipt of this

information, and confirmation of the underlying ground conditions (confirming the
nature, thickness and geotechnical properties of any overlying Made Ground and/or
Superficial Deposits) in vicinity of the reported wells, there is the possibility of
reducing the potential zone of influence associated with each brine well. Should any
of the investigation boreholes intercept the underlying halite, then measures must
be taken to avoid introducing freshwater into the borehole and subsequent potential

dissolution of the halite. This is discussed further in Section 11.

The “Wharmby” report has assigned a ‘hazard’ value to each of the reported brine
wells, based upon the reported condition of the well and its location. The assigned

‘hazard’ values for each brine well are also included at Appendix 3.

Due to the age of the “Wharmby” report, prepared in 1987, it is possible that the

condition of the brine wells may have since deteriorated. Therefore, the assigned
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7.34

7.35

7.36

7.37

7.38

‘hazard’ values cannot be regarded to be definitive and have therefore not been

utilised in the preparation of this risk assessment.

Whilst it is anticipated that there has been limited development above and in the
immediate vicinity of the wells since the date of the “Wharmby” report, their current
condition is unknown. Furthermore, any wells which are reported to have been
infilled lack a record detailing the nature of any infilling work and therefore none of
the wells can be considered currently stable. The brine wells and their respective
potential zones of instability (where they fall within the DOL) as shown in Drawing
No ST19815-014 should therefore be considered to remain a potential constraint in

their current condition until demonstrated otherwise.

Mitigation Measures

Construction of linear infrastructure susceptible to differential settlements and high
ground strain, sucReAful be FR above the reported
brine wells or shafts§=Fo ehablé the safe development-eft peline and associated
infrastructure within close vicinity of the wells or shafts, further works would be

required which would include both desk-based researches and intrusive

e COMMENT

For each brine well/shaft, a desk-based assessment should be undertaken to verify
the identity and position of the reported feature by obtaining the appropriate source
plan records and confirming their “best plot” position. This exercise would aid in

verifying the most likely position in relation to the DOL.

Once the “best plot” position has been determined for each feature, appropriate
mitigation measures would typically involve proving the location of the feature by
means of a suitable intrusive investigation. Depending on the results of the “best fit”
exercise, intrusive investigation is likely only to apply to those features reported to
be present within the DOL boundary. Preliminary indications suggest that none of

the wells are located in the DOL.

The search area for the intrusive investigation would include the “best plot” position
of the wells/shafts and the associated departure area (where present within the

DOL). Typically, investigation measures are usually undertaken by excavation,
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7.39

7.40

7.41

7.42

however this is dependent on the thickness of Made Ground deposits above and in
the vicinity of the well/shaft. The investigations should aim to confirm the position,
dimension and current condition of the wells, including the presence of lining,

whether they are open, filled or collapsed and type of infill material if applicable.

If evidence of a brine well/shaft is located within the boundaries of the DOL, then
further investigation and potential stabilisation may be appropriate. Typically, this
would involve the redrilling of the well/shaft column to confirm its positive
identification and to confirm the base of the feature. As he recorded wells are
currently located outside the DOL, it is unlikely that stabilisation would be required

(subject to further “best plot” exercise and investigation, if necessary).

If required, stabilisation would usually be via the process of stage grouting and the
design and installation of a suitable well plug or reinforced concrete capping at an
appropriate foundi@RA?Tﬁ FR:)Iumn would prevent
freshwater ingress rédueé the risk offfurther dissefution“of any halite deposits
that may be present within contact of the feature and which may cause collapse. The
selection of drilling flush and grouting mixtures should consider the risk of
introducing fresh v@iM McENTissolution, the use of
saturated brine as flasHin ediu n ith outing mixtures may be
appropriate.

It is typically preferred that reinforced caps are founded on bedrock however, where
thicknesses of Superficial Deposits are excessive, this may not be a viable option. In
these cases, it may be possible to construct reinforced caps on competent cohesive
Superficial Deposits which, would provide a suitable founding stratum, however this

would require confirmation by appropriate ground investigation and testing.

In instances where the brine wells/shafts are reported to be located outside the
boundaries of the DOL, but the potential zone of instability encompasses the DOL,
then further investigations may prove necessary. Based upon the findings of the
“best plot” exercise and subject to land access consents, then further investigation
and stabilisation (if required) may be undertaken to locate the brine well/shaft

position and/or to disprove the presence of the feature within the DOL.
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7.43  Alternative means to reduce the risk of ground loss may also be considered, such as
reinforcement by the placement of a geogrid in the potential zones of ground

instability beneath the proposed pipeline.

7.44 A summary of the recommended further works for the brine wells, shafts and
boreholes within, and within influencing distance of the DOL, is attached at Appendix
3.

DRAFT FOR
COMMENT
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8

8.2

8.3

8.4

PRESCRIBED NOTICES OF DAMAGE

The CSS report (Appendix 1) indicates that 7 Prescribed Notices of Damage (PNOD)
have been filed against properties or land within the DOL. As with the brine wells
and shafts, the PNODs within the CSS cover the land within the boundaries of the
DOL and the associated buffer. Therefore, a number of the PNODs detailed within
the CSS will not necessarily apply for land situated within the DOL. The PNODs were
filed between 1959 and 2004, although not all have qualified for compensation
payments. Therefore, only those qualifying for compensation and those which lie
within the DOL boundaries are discussed further below. By review of the locations
of the PNODs, it is clear that the majority of the accepted claims are within “wet
rockhead” areas. Further information regarding the PNODs is summarised in

Appendix 4.

PNOD 3075

This notice of dameMFeTatF:@Rapproximately 2.5km
east of the centre offymm, in"the*nerth-eastern ro orfidar. A notice of damage
was first filed in 1959 with an additional two claims made in 1990 and 1991. The

damage reported relates to agricultural fields and poor drainage/waterlogging; the
fields lie adjacent t@ﬂMMiE?N ’c-hf)roperty to the south-
west and Spring Lan ickebo the field t rth®east and south-east.

The repairs undertaken included installing land drainage within field parcels 1293,
4300 and 2500 between the Bridgewater Canal and Spring Lane. The two additional
claims involved further repairs being made to the field to improve ongoing drainage
issues. Review of the DOL reveals that the proposed route passes through the field

associated with recorded damage. The approximate area of the PNOD is shown on
Drawing ST198815-016.

PNOD 2878

This notice of damage is not listed within the CSS report however, records from the
CBSCB reveal that this notice relates to the same fields as at Heatley Heath Farm for
PNOD 3075 discussed above. Two claims were made in 1991 and 1992 which
involved replacing the land drainage system within the fields; it is possible that these

relate to the additional two claims made at a later date under PNOD 3075.
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PNOD 3798
8.5 This PNOD relates to land at Hillside Farm in Moulton, and includes brine well 3-3-

8.6

8.7

8.8

8.9

8.10

318 which is reported to be present within a surface water pond. The notice was
originally filed in May 1973 in respect to the land and buildings however, no claims

were accepted on either the farm buildings or any of the outbuildings.

Two claims were subsequently accepted by the board including “claim 10” (1974/75)
and “claim 22" (1975/76) in relation to installing and renewing land drains in fields. It
is understood that the relaying of the drain was undertaken from the backfall and up
to the pond. The approximate area of the PNOD is shown on Drawing ST198815-014.

Bostock Estate Claims PNOD 3178

A large majority of the claims relate to properties within the Bostock Estate which is
present in and surrounding the southern corridor of the DOL. The Bostock Estate was
previously owned ROAF Tge f s were initially made
under the same PNO®B 3178%A June®1960°which led“te”several claims being settled
for land drainage between 1964 and 1994. Claims made under PNOD 3178 are

discussed further below by property name. The approximate PNOD locations are

Brook House Farm, Brick Kiln Lane

This prescribed notice of damage relates to a large proportion of land within the
Bostock Estate named Brook House Farm. Information obtained from the CBSCB
reveals that the initial notice of damage was filed in the 1960s (along with the rest of
the Bostock Estate) and subsequently two claims were paid out (claims 13 & 16) in

order to install new drainage at the farm in relation to four fields at the farm.

A review of the DOL boundary indicates that OS field numbers 0979, 0006 and 9311,
in which these repairs were undertaken partly intersect the DOL boundary to the
south of Bostock Green. It should be noted that the notice of damage extends both

to the north and south of the DOL boundary.

It is understood that monitoring points were established at the farm within fields
reference 6100 & 7500 in 1994, however no settlement surveys were followed up.

Field references 6100 & 7500 are both fully present within the boundaries of the
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8.11

8.12

8.13

8.14

8.15

DOL. A review of the CBSCB records indicate that two additional surveys were
undertaken in 2008, six months apart, with the monitoring results suggesting there
was no evidence of recent ground movement as a result of brine pumping

operations.

Brook House Farm, King Street

Limited information is available from the CBSCB in relation to the prescribed notices
of damage at Brookhouse Farm. However, it is understood that the claims at
Brookhouse Farm were settled in conjunction with claims at another farm (Dairy
Farm at Whatcroft) listed under PNOD 4161 discussed below. In respect of
Brookhouse Farm, two claims were filed (15 & 40) in which compensation was paid

out in 1976 and 1972 respectively.

Addashaw Farm

A notice of damagm: Riﬁl tion fto IarFaﬂR farm located to the
south-west of Bost rée south-east of . It is understood that in
total three claims were made in relation to land and property at Addashaw Farm,

one of which refers to land situated within the boundaries of the DOL (claim 76).
Claim number 76 v@ WFMEpNNOI was paid out totalling
£7,381.63 to install i ithi'fieldin

Further information provided from the CBSCB shows that further damages were
reported and discussed with the board in 2013 which involved possible damage to
the farmhouse building. An inspection undertaken by a Structural Engineer in 2014
concluded that the defects reported were more likely to be associated with
structural deficiencies rather than subsidence and the CBSCB did not accept liability

for this notice of damage.

In addition to the claims discussed above, it is understood that a further claim was
paid out in relation to installing drainage in field nos. 2160 and 3665, which lie

adjacent to the DOL boundary.

PNOD 4161
Notice of damage 4161 was filed in respect of land situated at Dairy Farm in
Whatcroft, dated 2001/2002 under claim number 6 in which drainage repairs were

undertaken at the farm. From discussions with the brine board, it is understood that
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8.16

8.17

8.18

8.19

an additional two claims were settled, however these are outside the boundaries of
the DOL.

The fields with reported damage under “claim 6” intersect the DOL to the east of the
River Dane and south of Manor Lane. The affected area is reported to fully
encompass the DOL as shown on Drawing ST19815-015, however this is shown as an

area which is to be used as site access to the south of Bridge Farm (off Manor Lane).

PNOD 3023

This notice of damage was filed in relation to Jack Lane Farm located in Moulton. It is
understood that the original notice of damage was filed in 1959, however no claims
were paid out until 1973 and 1976 (claims 8 and 50) in relating to installing drainage
in the fields at the farm. A review of the information reveals that the area affected

only minimally encroaches into the boundaries of the DOL to the north of Jack Lane.

The area affected is@vR ﬂiFSTfSlSF4Fvae.

Mitigation

Review of the PNOD information provided by the CBSCB shows that the majority of
the accepted cIaimﬁ rMoMeEfN rackhead”. Subsidence in
these areas was lar eXae€rbat riffe pufmpin ich%generally ceased by the
early 1980s. The only brine pumping currently undertaken is by controlled pumping
in order to avoid subsidence. Any significant residual movements associated with
historical brine pumping are expected to have ceased by now. The absence of any
new accepted claims since 2004 suggests that there is currently minimal movement
in this area as a result of past brine pumping activities. However, it is considered
prudent that consideration should be given to the inspection of areas of damage
within the DOL identified by the PNODs to establish whether these have since

deteriorated. However, it is considered that if this was the case, then a new PNOD

would likely have been filed with the board.

As discussed in Section 6, the likelihood of residual movements associated with
natural dissolution, although minimal, cannot be fully discounted within the areas of
“wet rockhead”. Further mitigation measures could involve the establishment of
settlement monitoring pins within the reported areas of damage in order to

determine whether there is any ongoing residual movement as a result of natural

$T19815/0001/0.1 Page 33
AUGUST 2024



WSP ENVIRONMENT & INFRASTRUCTURE SOLUTIONS UK LTD Wa rde ll

HYNET NORTH WEST HYDROGEN PIPELINE PROJECT

HALITE RISK ASSESSMENT arm Strong

dissolution. Furthermore, the incorporation of precautions into the construction of
the pipeline should be considered, where possible, in order to mitigate against

residual future movements within the areas of “wet rockhead”.

DRAFT FOR
COMMENT
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9.2

9.3

9.4

9.5

9.6

RECORDED SUBSIDENCE FEATURES

The British Geological Survey mapping published in the 1960’s (1:10,560 scale)
includes references to subsided land, damaged buildings and subsidence hollows
which were visible to the field geologist at the time of mapping. These maps
therefore provide an important record of the impact of brine pumping up to that
date. The reported subsidence features within the DOL are shown on Drawing Nos
ST19815-013, ST19815-014 and ST19815-015.

The majority of the subsidence features identified on the published geological
mapping appear to be mainly constrained to the south of the Cheshire Saltfield and
generally south of the DOL however, a number of subsidence features have been

identified within the DOL boundary. These are discussed in more detail.

A subsidence hollow is reported to be located to the north of Meadowbank,
surrounding brine S(R:AZFEIECOERTM within a surface
water pond (Drawihg : 98155014) " Informatiom*prévided on the geological
mapping indicates that the subsidence occurred as a result of the sinking of the brine

well.

There are a furtherQQrMstErNcaId to the north-east of

Bostock Green which are referred to as a line of subsidence and a subsidence hollow
respectively (Drawing No. ST19815-015). The line of subsidence trends in a roughly
north-west to south-east orientation throughout the DOL. The subsidence hollow is
approximately 250m north-east of the subsidence line. The subsidence line is
present within an area of land that has previously been the subject of a successful
PNOD claim, reference 3178.

Any suspected subsidence features which became apparent after the publication of
the geological mapping in the 1960s would not be illustrated on the mapping. It is
expected that any new significant subsidence features would have possibly been

filed as an appropriate PNOD to the brine board.

The most recent PNOD to be accepted by the CBSCB is dated 2002/2004 and
therefore this is potentially regarded to be indicative that there has been no

significant observed, recent movement. Although the likelihood of minimal residual
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movement at the ground surface as a result of natural dissolution cannot be
discounted, it is considered that the potential formation of any significant new

subsidence features is likely to be low.

9.7 It is recommended and considered prudent to undertake site visits and inspect the
current condition of the subsidence features where they reside within the
boundaries of the DOL. Additional mitigation measures, similar to those in areas of
natural dissolution risk, may include the establishment of settlement monitoring pins
as well as the incorporation of precautions within the construction of the pipeline to

mitigate against such future possible movements within the reported areas.

DRAFT FOR
COMMENT
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10

10.1

10.2

10.3

10.4

10.5

ROCK SALT MINING

Historical

Halite deposits were generally mined in the latter part of the 17t Century at
Northwich, Rode Heath and more recently Winsford at the Meadowbank Mine. Rock
salt mining was generally confined to the two lowest horizons in the Northwich
Halite Member, which were named the “Top” and “Bottom” beds respectively. Due
to erosion by groundwater the Top Bed varies in thickness but is typically between
16m and 26m thick with the base of the bed approximately 65m depth below ground
level. The Bottom Bed has an average thickness of around 27m and is separated
from the Top bed by a band of mudstone, approximately 9m thick, known as the
‘Thirty Foot Marl’.

Northwich Mines and Mine Stabilisation Programme

The ‘Wharmby’ report details that the Top and Bottom beds in the Northwich area
were worked by O&tRA mTitthm extending over an
approximate area ectares Within an area of :R square kilometres to

the north of the town.

A total of 61 mines p B&d @t N hfext an estimated area of
12.14 hectares. 57 i aye i bécoming buried beneath
the limebeds or the realigned courses of the Weaver Navigation, Witton Brook or

tributary streams and the remaining 9 mines located within or near development or

highway infrastructure having been backfilled at some time in the past.

18 of the 29 identified Bottom Bed mines are known to have collapsed causing
severe subsidence over an area of roughly 95 hectares. The craters which formed
became water filled and over time became known as “flashes”. A number of the
“flashes” have since been turned into settling lagoons for chemical waste, known as

‘limebeds’, but some still remain.

Subsequently, over time the mines deteriorated to such an extent that no new
development was permitted in Northwich town centre and as a result, Vale Royal
Borough Council was granted funding under the UK Government Land Stabilisation
Programme, to undertake remediation of the Bottom Bed mines. The stabilisation
programme included the infilling of four abandoned mines namely Barons Quay,

Witton Hall, Penny’s Lane and Newman’s mines.
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10.6 The largest of the infilled mines, and situated closest to the DOL, is Barons Quay

10.7

10.8

10.9

10.10

10.11

which is located approximately 750m south-east of the DOL boundary.

There are a number of mines that remain without the benefit of stabilisation, which
extend up towards Higher Marston and to the east of the DOL. It is considered that
the proposed route of the HyNet Pipeline is outside the zone of influence with
respect to both the stabilised and non-stabilised Bottom Bed mines at Northwich

and as such no mitigation measures are likely to be required.

Top Bed Mines

In addition to the Northwich Mines Stabilisation Programme, Arup undertook
research on the Top Bed salt deposits in the Northwich area. There is limited
information in relation to the mining of the Top bed deposits and there is no record
of any abandonedgmi nspfor; p mine, » ough there is some
secondary informamNHAsE$eviEngs in the Northwich

area.

The Arup report re o=these se ary 480 s gl8E.Century surface plans
(dated 1721, 1768 Gl MMEN\:I;; Bed. The 1768 plan
references the Top Bed mines and brine pits owned by a Sir John Fleming Leicester.
The Top Bed mines were considered to be largely unstable in the long term due to
poor roof conditions in the immediately overlying “wet rockhead” and high

extraction ratios. Therefore, it is considered likely that most of the Top Bed mines

consisted of a shaft and a small chamber excavated into the halite.

The Arup report details that many of the Top Bed mines appeared to have collapsed
and formed surface depressions (based upon information from historical mapping).
Two larger mines are indicated based on the size of surface depressions formed on
collapse, namely the Captains Hole (west of the River Weaver) and the Kents Top
Mines in the Barons Quay area. These collapsed surface depressions measured 80m

and 100m across respectively.

Arup have reported on the likely position of the Top Bed workings within their
report; these are estimated, and their positions have been interpreted from

inspections of surface features on historical topographical mapping and have not

$T19815/0001/0.1 Page 38
AUGUST 2024



WSP ENVIRONMENT & INFRASTRUCTURE SOLUTIONS UK LTD Wa rdell

HYNET NORTH WEST HYDROGEN PIPELINE PROJECT

HALITE RISK ASSESSMENT armStrOﬂg

10.12

10.13

10.14

10.15

been confirmed by intrusive investigation. Therefore, it is possible that their
positions may differ considerably than to that shown on Arup Drawing, provided at

Appendix 5.

The Arup report notes that the thickness of the Top Bed decreases to the west of the
River Weaver, adjacent to the Winnington Fault, and northwards towards the
Anderton area, which appears to be the result of natural dissolution over time. In the
area around Northwich, the upper limit of the Top Bed occurs at a depth of

approximately 35-45m.

The Arup report concludes that further work is required to confirm the extent and
condition of the workings, the potential for collapse of workings and the
requirement for remediation. The study area of the Arup report is confined to

Northwich town centre and does not include the boundaries of the DOL and the

e RRET FOYR

The Arup report indicates that the Captains Hole mine is present to the west of the

River Weaver at Furey Woods, approximately 500m south-east of the DOL.

Wharmby (1987) aICreoMﬁMTcEeNneI that are present to the

west of the Weaver Navigation at Northwich. A number of these are reported to be

located beneath and within close proximity of the Furey Limebeds, now known as

Furey Woods, which is located adjacent to the eastern boundary of the DOL. These

mines are listed below for ease of reference.

° Ashtons Byeflat Top Bed mine reported to be collapsed and buried under the
Furey limebeds;

° Barker & Filkens Top Bed mine reported to be collapsed, flooded and buried
beneath the Furey limebeds;

° Captains Hole Top Bed mine reported to be collapsed, flooded and buried
beneath the Furey limebeds;

° Fureys Top Bed Mine, reported to be located near to the Furey Limebed but
now collapsed and buried under the realigned course of the Weaver
Navigation;

° Fureys Old, reported to be located between the west side of the Weaver

Navigation and the Furey limebed, collapsed and buried;
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10.16

10.17

10.18

10.19

° Hunts No.1/No.2 Top Bed mine reported to be collapsed and buried beneath
the Weaver Navigation; and,
° Keys & Naylors mine reported to be collapsed and buried beneath the Weaver

Navigation.

The “Wharmby” report does not indicate the presence of any potential Top Bed
mines beneath the proposed DOL boundary. The source information of the Top Bed
mine workings is referenced within the “Wharmby” report as a “Plan of Northwich
and Witton Brook, 1797, No.71804, ICl Archives in Winnington, the 1:2500 OS
mapping, 1876 edition and the Debes Wards Plan of 18 Century Rock Pits”.

Due to the absence of abandoned mine plans of the Top Bed mines, it is possible
that the workings detailed above may extend over a greater distance and the

possibility of them being present beneath the DOL cannot be wholly discounted.

“Wharmby” states iRKFeI op F:@Rgs, mining continued
until the volume of Wwaterforbrine'entering the shaf e oo great and the mine
was allowed to flood, or the entry of water caused the shaft to become unsafe or

collapse. Considering this information, the CBSCB assume that such unrecorded

workings would lie @@M Mclng thpIcfive shaft.

To the north-west of Northwich, there are no recorded mine shafts within the
boundaries of the DOL with the nearest mine shaft recorded to be ¢.190-200m to the
south-east. These are reported by “Wharmby” to be the Hunts No.1 and No.2 shafts.
Based upon the assumptions made by the CBSCB, it is anticipated that no abandoned
mine workings should underlie the DOL and the risks from abandoned mine workings

in respect of the proposed pipeline is considered to be low.

Current

Underground rock salt mining is currently being undertaken at Meadowbank Mine,
operated by Compass Minerals. The mine entrance is located at Meadowbank,
situated in the south-western part of the DOL, with the underground workings
generally extending towards the north-east beneath the Bostock Green area. The

current planning consent boundary is shown on Drawing ST19815-010 for reference.
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10.20 The CBSCB indicate that the mining operations at Meadowbank are subject to a

10.21

10.22

10.23

10.24

10.25

number of planning conditions including the control of subsidence at the ground
surface. Furthermore, the mine layouts have been designed by leading rock
mechanics consultants, acting for both the operator and the planning authority, to

ensure compliance with the planning conditions.

Winsford salt mine opened in 1844 and the extraction of the halite has been
undertaken via a square room and pillar method of extraction whereby the pillars of
rock salt that remain support the roof structure. Information provided on the
Compass Minerals website indicates that currently, there were in excess of 137

interconnected rooms of void space and tunnels.

It is also understood that settlement monitoring is ongoing at surface above the

mine workings and whilst it is our understanding that there is “limited” settlement at
the ground surfacDeRsﬁ Ff:Fe sFi Relopment cannot be
entirely discounted.

Whilst it is considered that the subsidence risk to the proposed pipeline through this
area from the unﬂ@’\MiM V\E:NT negligible/low, it is
recommended that nerals, as o] and operator of the mine, are
approached at an early stage with regard to the proposed development. It would be
prudent to discuss the possibility of reviewing their settlement monitoring data for

the surface in the vicinity of the proposed pipeline, in order to further consider any

potential ground stability risks.

Future

As noted above, rock salt mining is ongoing at Meadowbank Mine and it is possible
that any future workings may underlie part of the proposed pipeline route.
Therefore, as discussed above it is recommended that Compass Minerals are

engaged at an early stage to discuss the proposed development.

In the view that the current mining operations are strictly controlled, regulated and
monitored, it is considered that the prospect of any future mine workings offering

significant adverse impact to the proposed development is likely to be low.
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10.26 Nonetheless, there remains a possibility that future underground extraction licenses

10.27

10.28

10.29

are granted beneath the proposed route of the pipeline. However, for reasons

outlined above, it is considered that the potential risks would likely be low.

Mineshafts

The CSS report details that there is one mine shaft associated with rock salt mining
within the DOL boundary (including buffer) or within 20m thereof. A further
inspection of the location of the mine shafts reveals that it is not located within the
boundary of the DOL but are situated within the buffer area defined within the CSS

report.

The Meadowbank No.4 shaft located c.70m of the DOL boundary is a current active
mine shaft for the Meadowbank Mine. Information publicly available on Compass
Minerals website, iBtRﬁ aTs iFI@ Rand measures 4.88m
in diameter and ha oncr in E’h totalldep thle Shaft is 189mbgl which
houses an operational lift to provide access to the mine. It is understood that this

shaft serves as the principal service shaft, by which the majority of equipment and

e COMMENT

On the basis that this mine shaft is currently fully operational and
managed/maintained it is anticipated that the likelihood of failure of the shaft may
be considered to be low and that mitigation measures are in place to prevent failure
of the lining and shaft. As a result, it is considered that no mitigation measures in
relation to this shaft are required in respect of the DOL. Further details regarding this

mine shaft is included at Appendix 3.
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11 PROPOSED SITE WORKS

11.1 The project involves the construction, operation and maintenance of up to 125km of

11.2

11.3

11.4

11.5

11.6

new pipeline to distribute hydrogen to industry for blending with the existing gas
network. In addition to the construction of the pipeline, the project will involve the
establishment of Hydrogen Above Ground Installations (HAGIs) and Block Valve
Installations (BVIs).

The HAGIs are required to control the flow and pressure of hydrogen at key points
along the proposed pipeline and will also include connection points to new hydrogen
plant. They will include a range of permanent above ground components. It is
understood that the exact location of the HAGIs is subject to further design,

consultation and environmental impact assessment.

Where the distance between two HAGIs is greater than 16km, a Block Valve
Installation (BVI) is&ﬁdﬁ%re Faﬁan the HAGIs and it is
understood that thespfopeseddocations ofithe BVIs is'wot yet determined.
Installation Techniques

It is understood tﬂeMllM:EnNTstructed by open lay
installation techniq i st'applicabl el fields etc. Trenches would
generally be exposed using mechanical excavators or trenching machines which
would normally straddle the trench. The depth and width would vary with pipeline
diameter as per the design requirements but would allow a minimum reinstated

cover of 1.2m over the top of the pipeline. Dewatering of trenches may be required

if groundwater is encountered.

A range of trenchless installation techniques will be utilised at various crossing points
(roads, rivers etc.) including horizontal directional drilling (HDD), auger boring,

Grundoram (pipe ramming) and micro-tunnelling.

HDD involves guiding a pilot hole along a pre-determined profile beneath the
obstacle and the depth of the drilled profile is set to minimise risk of the obstacle
being crossed and to maximise protection of the pipeline. Once the pilot hole is

complete the bore is enlarged in stages using reamers in soft ground or hope

$T19815/0001/0.1 Page 43
AUGUST 2024



WSP ENVIRONMENT & INFRASTRUCTURE SOLUTIONS UK LTD Wa rdell

HYNET NORTH WEST HYDROGEN PIPELINE PROJECT

HALITE RISK ASSESSMENT armStrOﬂg

11.7

11.8

11.9

11.10

11.11

openers in hard ground to a diameter approximately 1.5 times greater than the

pipeline to be installed. The pipeline is then pulled through using the drilling rig.

Auger boring involves steel or concrete pipe being pushed into the ground along the
crossing section and material removed by an auger drill inserted into the pipe. Auger
boring also involves the excavation of two pits either side of the proposed crossing,
one to accommodate the auger rig (thrust pit) and one to receive the auger head

(reception pit).

Grundoram is a pipe ramming method which involves the use of a pneumatic piston
driving a casing pipe from one side of the crossing to the other. Once the casing pipe
has been installed the material is removed by inserting a plug and injecting

compressed air to push the material out.

Micro-tunnelling insRﬁ;FnEFpe FweRto the ground using a
hydraulic ram or jack=pfaced Withi haft!

Compounds

Temporary constrﬁQ‘Ms lVIj ENI:mFed to support the
construction of the li n Gls. it iS'uAad d that%their locations and area
have not yet been established and is subject to further design. It is likely that the
temporary compound areas will include fencing and access for plant, vehicles and
personnel, hard surfacing and drainage, temporary connections to utilities, welfare
facilities, vehicle and plant storage, pipe, equipment and material storage and

lighting for winter months. On completion, the temporary compounds will be

decommissioned, and the land reinstated to its former condition.

Intrusive Site Investigation

A limited intrusive ground investigation has been undertaken by lan Farmer
Associates. In 2023 at locations where trenchless crossings are planned. For all
intrusive investigation methods along the DOL, it is important to ensure that deeper
boreholes do not fully penetrate the Superficial Deposits and thereby avoid making
contact with the potentially underlying brecciated materials in the areas of “wet
rockhead”. On completion all boreholes should be appropriately backfilled and

sealed to avoid any water ingress.
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11.12 An appropriately designed ground investigation would assist in refining this risk

11.13

11.14

11.15

assessment further.

Proposed Construction and Project Risks

It is understood that the, as part of the construction, pipe trench would generally be
excavated using mechanical excavators or trenching machines, which would
normally straddle the trench. The depth and width of the trenches would vary with
pipeline diameter but would allow a minimum reinstated cover of 1.2m over the top
of the pipeline. The largest proposed pipe diameter is 42”. It is anticipated that the
majority of excavations and trenchless methods would not fully penetrate the
Superficial Deposits. This is particularly crucial in the areas of “wet rockhead” where
there is the possibility of an underlying brecciated layer being present. The extent of
salt dissolution, the form and scale of the dissolution void and collapse breccia
beneath the DOL QMIF ?Fe. Fr@ proposed installation
methods intercept nderlying “brec€iated” lay [t¥ dissolution, the risk of

triggering ground collapse could be increased.

An increased risk c@Mf M EsNe most prevalent if the
proposed works w to=alt efhydrogeolegical conditions. If, for example,
alteration took place allowing ingress of a fresh water into the ground, this could
lead to the potential increase in dissolution and consequent ground subsidence.

Ground works should therefore be managed appropriately and the hydrogeological

conditions should be taken into consideration at the design stage.

Consideration should be given to the presence or possible presence of nearby brine
wells or shafts, and the ingress of freshwater should be prevented in order to avoid
collapse of the well/shaft column. However, it is envisaged that if a brine well of
shaft is present within influencing distance of the DOL, then it could be appropriately

infilled by plugging/grouting in order to restrict groundwater ingress.

11.16 To reduce the risk of subsidence, the hydrogeological regime of the scheme must be

controlled. Surface water disposal via soakaways or infiltration methods should be
avoided. In addition, it is recommended to avoid constructions that would create

new preferential pathways for surface water to be introduced into the saturated
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collapse breccia and underlying halite. It is anticipated that in the temporary

compound areas, temporary drainage arrangements would be installed.

DRAFT FOR
COMMENT
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12 SUMMARY OF RISK ASSESSMENT

12.1 A summary of the potential halite subsidence risks to the proposed DOL are detailed

in Table 13.1:

DRAFT FOR
COMMENT
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Item

DOL Affected

Mitigation

Natural
Subsidence Risk

The potential for natural subsidence is mainly confined to areas where the
deposits of the Northwich Halite Member subcrop beneath the Superficial
Deposits. Two areas of the DOL are reported to be underlain by deposits
of the Northwich Halite Member; these are where the DOL passes through
Bostock Green/Meadowbank and Lymm, and as shown on Drawing
ST19815-012 and ST19815-013. It is in these areas that “wet rockhead” is
potentially present. In the absence of any uncontrolled brine pumping in
vicinity of the DOL and the likely presence of a saturated brine layer
preventing further solution it is considered that there is a reduced risk of
further dissolution. Risks in areas outside the “wet rockhead” areas are
considered to be low.

Brine Pumping

Wild Brine Pumping
No ‘wild brine’ pumping is currently being carried out and the [ast such
pumping ceased in 2006. Any residual movements would be expected to
have ceased by now and the risks to the DOL are considered to be low.

Controlled Brine Pumping

Controlled brine pumping operations are deSigned
subsidence damage. The nearest controlled ratio

Residual surface settlement is expected in the areas of “wet rockhead” due to natural
solution. It is recommended that the construction of the pipeline incorporates precautions
in order to mitigate against any future minimal settlement.

Other mitigation measures may involve the establishment of settlement monitoring pins at
points where the DOL passes through the areas of "wet rockhead”.

Soakaways as a form of drainage solution should be avoided.

As part of any ground investigation, boreholes should be appropriately backfilled to avoid
freshwater ingress.

i % a r B PUmping
age laca ciak o uired.

Wild Brine Pumping
None required.

Risk
distance from the DOL. The potential risk from controlled brine pumping
to the DOL is considered to be low. Future Brine Pumping
None required.
Future Brine Pumping
There are currently no proposals for future brine pumping activities in
vicinity of the proposed development.
Information obtained from the CSS and CBSCB indicates that this 1 brine | Construction of the pipeline directly above known or suspected brine wells/shafts should
well located within, or within 20m distance of the DOL, south of Moulton. | be avoided and it is recommended that further investigative works are undertaken as
Brine wells reported to be present within 100m of the DOL have been | necessary, as detailed below.
Brine included in the assessment and their approximate location is shown on

Wells/Boreholes

Drawing Nos. ST19815-012 and ST19815-014. A detailed summary of
these brine wells is included at Appendix 3 for reference.

Whilst instances of well/shaft collapse are rare, an untreated brine
well/shaft could represent a significant risk to infrastructure. Collapse of

“Best Plot” Exercise

The desk based “best plot” position for each brine well/shaft should be ascertained by
obtaining the appropriate source plan record. This would aid in verifying the most likely
position of the feature in relation to the DOL.
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Item

DOL Affected

Mitigation

the well or shaft column could lead to significant collapse or voiding at the
ground surface and an open well/shaft provides a point of entry for
freshwater which potentially cause further dissolution of rocksalt. The
current condition of the brine wells (and any shafts) cannot be regarded
as stable.

In the unlikely event of collapse, the area at risk is usually assessed by
reference to the nature of the near surface deposits and the zones of
potential ground instability associated with the brine wells/shafts. These
zones are illustrated on Drawing Nos ST19815-014.

DRAF

Prescribed
Notices of
Damage

Seven PNODs have been filed to the CBSCB
within the boundaries of the DOL. The majority of these relate to land in
the south of the DOL in the area of Bostock Green. A single claim was filed
where the DOL passes to the east of Lymm. All accepted claims are
present in areas of “wet rockhead” and relate to poor drainage within
agricultural fields. The subsidence in these areas was largely exacerbated
by brine pumping which generally ceased by the 1980s. The absence of
any accepted claims since 2002/04 suggests that there is currently
minimal movement due to past brine pumping activities.

Intrusive Investigation

Currently, no brine wells are recorded within the DOL, however, well reference 3-3-318 is
recorded within 20m of the DOL. Depending on the results of the “best plot” exercise,
where the zone of potential ground instability encroach within the DOL, an intrusive
investigation should be undertaken to confirm the presence of the feature and it’s potential
impact on the proposed pipe route. Should an intrusive investigation be required, it is
anticipated that this could be undertaken by exposure by means of excavation. The
investigation should confirm the position, dimensions and current condition of the well.

Stabilisation
Depending on the confirmed location of the feature in relation to the finalised pipeline

ute, ernyestigation and stabilisation may be required. Typically, this could comprise
drillingland g gging of the well/shaft column and the design, construction, and
installation \© e ced cap at a suitable founding horizon (this would require

confirmation by further Tnhvestigation and would be more commonly undertaken to the
larger diameter shafts, rather than wells). Where this is not possible, alternative methods
such as the installation of geogrid reinforcement beneath the pipeline may be appropriate.

stabilisation methods are discussed and agreed with the CBSCB

t is considered prudent that consideration should be given to site inspections where the
DOL is reported to pass through areas of previously accepted PNODs to determine whether
these areas have since deteriorated.

Further mitigation measures are similar for “natural subsidence risk”, with the
establishment of settlement monitoring pins and the incorporation of precautions into the
construction of the pipeline in order to mitigate against future residual movements.

Recorded
Subsidence
Features

Three subsidence features are reported to intersect the DOL boundary as
shown on Drawing Nos ST19815-014 and ST19815-015 and relate to
geological mapping published in the 1960’s. Any recent features are likely
to have been filed as a PNOD to the CBSCB suggesting an absence of new,
recent subsidence features in the area.

It would be prudent to give consideration to the undertaking of site inspections where the
DOL is reported to pass through areas of recorded subsidence features to determine
whether these features are significant or have since deteriorated.

Further mitigation measures are similar for “natural subsidence risk” and for “PNODS”, with
the establishment of settlement monitoring pins and the incorporation of precautions into
the construction of the pipeline in order to mitigate against future residual movements.
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Item

DOL Affected

Mitigation

Rock Salt Mining

Past Underground Workings

The proposed pipeline route is located outside the potential areas of
influence of both the stabilised and non-stabilised Bottom Bed mines at
Northwich. There is limited information currently available regarding the
workings within the Top Bed. The CBSCB assume that any unrecorded
workings would lie within a 50m radius around the respective mine shaft.
In respect of the DOL, the nearest mine shaft is recorded to be c.190-
200m, to the east at Northwich. Based upon the CBSCB assumption, the
risks from abandoned mine workings are considered to be low.

Current Underground Workings
Rock salt mining is currently being undertaken at Meadowbank Mine
which underlies the DOL in the southern e roppsed

The mine workings extend from Meadowban orth-east
where they underlie the DOL at Bostock Gree ions are
subject to a number of planning conditions wt

ground instability. It is understood that settlement monitoring is ongoing
at the ground surface and whilst the risks to the proposed pipeline are
considered likely to be low, the possibility of any future settlement cannot
be discounted.

Future Underground Workings
Rock salt mining is ongoing at Meadowbank, an

future workings may underlie the proposed pipeline route. In view that
the current mining operations aim to minimise settlement, which are
routinely monitored, it is considered likely that the potential for future
mine workings to affect the proposed development is low, but cannot be
discounted.

The likelihood of any other future mining proposals being formulated
which could affect the proposed pipeline in the foreseeable future can be
sensibly discounted.

Past Underground Workings
None required.

Curre &(ings

It is re@om t Qompass Minerals (operator of Meadowbank Mine) are contacted
at an early stage regarding the possibility of reviewing the settlement monitoring data.
Subject to the information provided, consideration should be given in the design of the
pipeline to accommodate potential ground subsidence.

Mine Shafts

Mine shafts recorded in the Anderton area, north-west of Northwich, are
located at a sufficient distance outside the boundaries of the DOL and
therefore do not represent a risk to the proposed pipeline.

The Meadowbank No.4 shaft is located outside of the DOL boundary and

None required.
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Item DOL Affected Mitigation
is currently in operation serving as the principal service shaft to the mine.
On the basis that this mine shaft is fully operational it is anticipated that
the likelihood of the failure of the shaft is low and mitigation and
management measures are already in place in order to prevent collapse.
Page 51
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13
13.1

13.2

13.3

13.4

CONCLUSIONS AND RECOMMENDATIONS

The HyNet North West Pipeline Project involves the construction and installation of
below and above ground infrastructure to support the transportation of low carbon
hydrogen. This halite risk assessment has been prepared in order to assess the risks
to the proposed pipeline where it passes through the Cheshire Brine Subsidence
Compensation District. The risk assessment has been prepared for the red line
boundary (Draft Order Limits) which has been provided by WSP in shapefile format,
dated July 2024.

The pipeline route, where it passes through the Compensation District, extends from
Bostock Green in the south and trends roughly north-east where it terminates at

Partington.

Ground movements associated with natural and industrial brine pumping processes

(which exploit dissolyti he hali ) ot.con to any simple or
empirical model and QRfAF::r:t dAﬁaﬁLound investigation
has been undertaken at locations where trenchless placement of the pipe is
proposed to take place. Investigation records at these areas have been taken into
account as part of this_assessment. In bsenc y defined analytical
techniques or modelétMMErNi such circumstances,
practical experience and historical records become key in assessing the likelihood
and scale of risk. In this regard, Wardell Armstrong’s involvement in the Cheshire
Saltfield dates back to the 1970s, at which time a former senior employee at the
CBSCB joined WA and thereafter maintained an advisory role to the Brine Board in
relation to monitoring of ground movements, incidents of damage and advising on
appropriate mitigation measures associated with development proposals in the
Cheshire Saltfield.

Two areas of the proposed route are located within areas of potential “wet
rockhead” associated with deposits of the Northwich Halite Member. These areas
are shown on Drawing No. ST19815-012 and ST19815-013 and are located at
Bostock Green and to the east of Lymm. In general, these areas represent those with
the highest potential ground stability risk to the development, as it pertains to the

dissolution of halite.
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Natural Subsidence

13.5 It is considered that natural dissolution of the underlying halite deposits is mainly

13.6

13.7

13.8

13.9

13.10

constrained to the areas of potential “wet rockhead” where rock salt is in the vicinity
of mobile groundwater. The presence of saturated brine at rockhead, to some
extent, prevents the further solution of halite. In the absence of any ongoing
uncontrolled brine pumping in close proximity of the proposed pipeline route, it is
considered that the removal of the protection afforded by the saturated brine layer
is unlikely. This would thus lead to a reduced risk of further dissolution and

consequent subsidence.

Whilst the likelihood of natural dissolution is generally regarded to be low, it cannot
be entirely discounted in the areas of “wet rockhead” and residual surface
settlement, although likely to be comparatively minor, should be expected in these
areas of the DOL.

The risk of subsidencIRfArFraIdisscFi@the areas where the

DOL passes through areas of “dry rockhead” is considered to be low.

Brine Pumping
‘Wild brine’ pumpin‘ waMM(EaanyIsubstantive residual

movements would be expected to have ceased by now. Controlled brine pumping is
currently in operation at Hill Top Farm and Holford, which are situated
approximately 4km from the DOL. These controlled operations are designed in such
a way as to avoid surface subsidence damage. The risks to the proposed pipeline of
potential subsidence from past and current brine pumping are therefore considered

to be low.

Brine Wells, Shafts & Boreholes

There are 2 brine wells located within, or within 20m distanced of the DOL boundary.

Whilst instances of well collapse are rare, the presence of a brine well (or shaft)
within, or within influencing distance of the DOL can represent a significant stability
risk to the proposed pipeline. The potential area at risk, in the unlikely event of
collapse is usually assessed by the nature and thickness of overlying Superficial

Deposits. The thickness of overlying Made Ground and Superficial Deposits has been
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13.11

13.12

13.13

13.14

13.15

determined by review of nearby historical BGS borehole records and ranges in
thickness up to 100m. The potential zone of instability for each brine well (including
those located outside of the DOL boundary) is illustrated on Drawing No ST19815-
014.

It is considered that the zones of influence indicated typically represent a worst-case
scenario in instances where the collapsed area was to be left open and unattended
for some time. It is considered more probable that the area at risk of collapse would

be more constrained to a smaller zone of instability than that indicated.

Subject to the results of a ground investigation and review of the underlying ground
conditions, it is likely that the zone of potential ground instability could be

reassessed and possibly reduced.

Prescribed Notices of age & Subsi at

A number of Prescrib@R Argzﬁr;ve ‘FﬂaR\ccepted within the
proposed pipeline route. These are generally recorded in the Bostock Green area
along with a single claim in the northern route corridor (east of Lymm). The majority
of the claims are restricted, to_are f ckheadz_which were mainly
exacerbated by brine@n@Ms.MEane ent associated with
past brine pumping activities would have expected to have ceased by now and the

absence of any accepted claims since 2002/04 suggests that there is currently a low

likelihood of significant ongoing movement.

The majority of reported subsidence features are generally located to the south of
the Cheshire Saltfield, and south of the DOL. The 1960s geological mapping identifies
three reported subsidence features within the proposed pipeline route which are
generally located in the south in the Bostock Green area. In the absence of any
ongoing brine pumping activities in the vicinity of the DOL the possibility of any new

significant features is considered to be low.

Rock Salt Mining
It is considered that the stabilised and non-stabilised Bottom Bed mines at
Northwich are located a sufficient distance away from the proposed pipeline route

and do not present a potential risk.
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13.16 The extent of workings within the Top Bed mines is unknown, however the CBSCB

13.17

13.18

13.19

13.20

13.21

currently assume that any unrecorded mine workings would predominantly lie
within a 50m radius surrounding a respective mine shaft. There are no recorded
mine shafts located within a 50m radius of the DOL boundary and therefore, based
on the CBSCBs assumption, it is considered that the risks to the proposed pipeline

are likely to be low.

Currently, the only operational underground rock salt mining is located at the
Compass Minerals Meadowbank Mine and it is understood that the mine workings
extend beneath the southern route of the DOL in the area of Bostock Green. These
mining operations are designed and managed to limit surface settlement and whilst
the risks to the proposed pipeline are considered to be low, the potential for some

settlement at the ground surface should not be discounted.

Rock salt mining at MIA\Fﬂg Ind tPFE@ Rntial for any future

workings to underlie the proposed pipeline route.

Recommendations/M

itigation
It is recommended [‘at ManEeN itI:If to the proposed

pipeline route, further investigation is undertaken.

Natural Solution

Residual surface settlement cannot be discounted in areas of “wet rockhead” and
further investigation is recommended in order to assess the risks from natural
dissolution and subsidence at the ground surface. This could comprise the
establishment of settlement monitoring pins at points where the proposed pipeline
is intended to pass through areas at an increased risk of residual settlement.
Furthermore, it is recommended that the construction of the pipeline incorporates

precautions, where possible, in order to mitigate against any differential settlement.

Brine Wells
Construction directly above reported positions of brine wells or shafts should be

avoided. It is recommended that further investigation is undertaken as necessary
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13.22

13.23

13.24

13.25

13.26

13.27

including desk-based research and intrusive investigations in order to definitively

locate recorded brine wells or shafts within or within 20m of the DOL.

The desk based “best plot” exercise to investigate the position for brine wells within,
or within influencing distance of the pipeline route should be determined by
obtaining the appropriate source record. This will aid in verifying the most likely

position of any brine wells or shafts in relation to the DOL.

Subject to the findings of the “best plot” exercise, further intrusive investigation may
be necessary to confirm the position of the features in relation to the DOL. It is
anticipated that this could be undertaken by the excavation of trenches into the

Superficial Deposits.

Subject to their confirmed presence and position, the stabilisation of brine wells or
shafts within, and within.inf cing di the.DOLmay be necessary. It is likely
that brine wells coulgﬁcAF:;aeld, FI iameter shafts may
require grouting and capping. These stabilisation methods would require

confirmation by further ground investigation. Alternative options for treatment,
particularly where the Is lie outside of the DOL ar, ccess is restricted,
may require the incorporat r i i C uction of the pipeline.

It is recommended that all stabilisation methods are discussed and agreed with the

CBSCB in advance of the works.

Prescribed Notices of Damage & Recorded Subsidence Features

It is considered prudent to undertake site inspections where PNODs and recorded
subsidence features reside within, or within close proximity to the proposed pipeline
route. Additional mitigation measures would be similar to those required in respect
to natural dissolution risks, including the establishment of settlement monitoring
networks and the consideration of the incorporation of precautions within the

construction of the pipeline to mitigate against any residual future movements.

Rock Salt Mining
Whilst the potential likelihood of significant risk to the proposed pipeline due to

ongoing rock salt mining activities is considered to be low, it is recommended that
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13.28

13.29

13.30

Compass Minerals (operator of Meadowbank Mine) are engaged at an early stage
regarding the possibility of reviewing their settlement monitoring data. Subject to
the results of the settlement monitoring data provided, consideration should be
given in the design of the pipeline to accommodate potential ground subsidence.
Any discussion with Compass Minerals may also usefully expand to the future
working intentions for Meadowbank Mine, such that the long term potential ground

stability risks to the pipeline could be considered.

Investigation and Construction Risk
A limited intrusive ground investigation has been undertaken within the DOL,
focused on proposed trenchless crossing locations, and the findings of this
investigation has been assessed where appropriate. Insofar as future investigation
and construction activity is proposed, it is important to ensure that deeper boreholes
or constructions do not fully penetrate the Superficial Deposits and thereby avoid
making contact with _potential underlyi ecciated
rockhead”. If any futRAﬁ?If prrFé >

methods intercept the underlying brecciated layer/salt solution, this could lead to

depasits in areas of “wet

0 ction / installation

the ingress of fresh water, promote circulation of unsaturated brine/water within

the salt deposits and present.the cisk of triggeri r suhsidence and/or ground
collapse. On completi‘n, a @ Ma o elytbackfilled and sealed

to avoid any water ingress.

Where the works are being undertaken in close proximity to brine wells of shafts,

the construction should similarly aim to avoid freshwater ingress.

All works should be managed appropriately to ensure that the localised
hydrogeological conditions within the DOL are not altered such that salt dissolution
is not encouraged. Surface water disposal should be controlled and disposal via
soakaways or infiltration methods should be avoided. It is recommended to avoid
construction of structures that would create new preferential pathways for surface
water to be introduced into the saturated collapse breccia and underlying halite. It is
anticipated that in the temporary compound areas, temporary drainage should be

installed that does not incorporate infiltration / soakaway discharge.
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13.31 This risk assessment is prepared on the basis of the information available at the time

of writing and, upon receipt of any new information, it is recommended that this risk
assessment should be reviewed and updated accordingly.
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armstrong

DRAFT FOR
COMMENT

$T19815/0001/0.1 Page 58
AUGUST 2024




DRAWINGS



Metlres

Copyright and database right 2024

!

z z z
S 3 3 KEY
[ Draft Order Limits
-396000 ] Layout Inset - see associated WA
Drawing ref. for small scale detail
Extent of Cheshire Brine Compensation
District Nearby Route Corridor
. Planning Consent Area for Meadowbank
S Fanning
Mine
® BGS Borehole
© Ground Investigation Borehole Locations
SJ79SW70
o
-390000
SJ78NW55 1
BH114 BK106
ST19815-016
SJ78NW7  /SIZ8NW6
%
r
384000 555, )
WS37
WS34
/,/l
WS32/ =
-378000 _~BH021
SISINED A SI67TNW1
\ Notes:
SJ67NW114 Boundaries are indicative.
A FIRST ISSUE 16/08/24] EG | RB CcSs
CLIENT
WSP ENVIRONMENT & INFRASTRUCTURE
| 272000 SOLUTIONS UK LTD
PROJECT
ST19815-015
E)g HYNET HYDROGEN PIPELINE
BHO40A , P
@/\\ ST19815:014>
‘ \\\ DRAWING TITLE
SI6ENE2 SIEENES
& @ DRAFT ORDER LIMITS
\\< \\ AND BRINE AREA
>
DRG NO REV SUIT. CODE
ST19815-010 A -
DRG SIZE SCALE DATE
A2 1:60,000 16/08/2024
DRAWN BY CHECKED BY APPROVED BY
-366000 EG RB CS
© OpenStreetMap (and) contributors, CC-BY-SA
0 2,000 :
T — ] Contains Ordnance Survey data. © Crown

© Copyright Reserved




M6 | %, .
/ % !
e N Ty : 1 ; A
VAt A :
% #
A

] Preliminary Order Limits
. [ ] Layout Inset - see associated WA
‘ 7 drawing ref. for small scale detail

4 : 77 Extent of Cheshire Brine

;v - . e , Compensation District Nearby
' : : Route Corridor

- BGS 1:50k Superficial Geology

TILL

GLACIOFLUVIAL DEPOSITS
RIVER TERRACE DEPOSITS
ALLUVIUM

RIVER TERRACE DEPOSITS
(SAND AND GRAVEL)

ALLUVIAL FAN
TIDAL FLATS
PEAT

BGS Borehole

Ground Investigation Borehole
Locations

-« QU0 ODOOO

o5y SJ7T8NW7

am Pem

N SI67NW 114

Database Right UKRI. All rights reserved

o ik .| Notes:
- 2344 ’ S Boundaries are indicative
4 L oW il B Contains data from British Geological Survey. © and

z A FIRST ISSUE 16/08/24] EG | RB | Cs
\% % . CLIENT
BHO36/7 s WSP ENVIRONMENT & INFRASTRUCTURE
: BH305 SOLUTIONS UK LTD
/ < >,
L
= PROJECT
4 g HYNET HYDROGEN PIPELINE
BHO
DRAWING TITLE
DRAFT ORDER LIMITS AND SUPERFICIAL
GEOLOGY
DRG No. REV
ST19815-011 A
DRG SIZE SCALE DATE
1:50,000 16/08/2024
DRAWN BY CHECKED BY APPROVED BY
EG
wardel| 7
Contains OS data © Crown copyright and e .| T
database right 2024 —
© Copyright Reseryec T ‘ armStrong E




N\ i N \ KEY:
| § \\ \ | () Preliminary Order Limits
\\\ \ \ [ ] Layout Inset - see associated WA
/ o \\ \ drawing ref. for small scale detail
{ .\\\ b \\ Extent of Cheshire Brine
\\\\ ™ Compensation District Nearby
: N <N Route Corridor
\ NEE
I, ‘ NA
\\ TR \\\\ BGS 1:50k Geology
‘ } \\ S \\ 8 J79SW70 [ NORTHWICH HALITE MEMBER
| \ \\ y [ ] SIDMOUTH MUDSTONE FORMATION
{ \\ [ ] WILKESLEY HALITE MEMBER
| N\ [ ] TARPORLEY SILTSTONE MEMBER
‘\ [ ] HELSBY SANDSTONE FORMATION
\ s‘;J.zstss [ ] WILMSLOW SANDSTONE FORMATION
\\\ \ "\\ [ ] BOLLIN MUDSTONE MEMBER
i
N BH114 — - Geological Fault
\\\ ® BGS Borehole
'\\ o Ground Investigation Borehole
\\ Locations
SJ78NW7
;Y
/ﬂw
WS32 !WSSS ‘
\
\
\ 14
e \ / ’
SUGTNWiIpSIS7ZNE2 \ \, v
\ \ /
% \ o/
SJ67NW114 \ /
), ¢ \ l
J o
\\ e
1 \ Nortt I \ 3 S Notes:
\ / '| Boundaries are indicative.
d o e Contains data from British Geological Survey. © and
\ ~ \\ \\ : Database Right UKRI. All rights reserved
\ \ o
-\ \ "
\\ \ \ A FIRST ISSUE 1o0s24| £ [ re | cs
\ \ REVISION DETAILS DATE | DR'N |CHK'D|APP'D
\\‘\ ‘ \ \ CLIENT
X it A Arpre? e, \ _E5 WSP ENVIRONMENT & INFRASTRUCTURE
! BF036- BH305 et \\ \\ SOLUTIONS UK LTD
\ ) e
; e BLI303% T19815-014
X BHO37YBH042 \ HEIE
\ AN ¥ HYNET HYDROGEN PIPELINE
\"BH040A BHOé},O ,
X BH318 \ \ ‘ :
\\ (7 SJ' 1’98 1 5_Q 14 DRAWING TITLE
\ SHEET A
s DRAFT ORDER LIMITS AND BEDROCK GEOLOGY
\ SJ6ENE2 SJ66NES
_ ° ~
A
-~ \ £75 “oro Mo REV
< \ = ‘ ST19815-012 A
DN
30 \\ \ e 450,000 1610812024
S ~
/ \ // ‘ DRAWN BY EG CHECKED BY APPROVED BY
7 2 R
e 5 .90
0 1,000 2,000 m \//f ‘ — Wa rdeu Clp =
_:I \ / \ Contains OS data © Crown copyright and a rm Stron = .
b, . database right 2024 — ok,
© Copyright R/ese&ed \ V7 \ 8 =]




Metres

Contains Ordnance Survey data. © Crown
Copyright and database right 2024

!

o © o
S S 8 KEY
o) © N
& o - [ Draft Order Limits
[ 1 Layout Inset - see associated WA Drawing ref. for small scale detail
306000 L] Approximate Area of Wet Rockhead
1 Subsidence Features
[ Prescribed Notice of Damage
€ Brine Well
—390000
r
—384000
Tof /
\q NOteS:
Boundaries are indicative.
A FIRST ISSUE 16/08/24| £ | RB | Cs
CLIENT
WSP ENVIRONMENT & INFRASTRUCTURE
479000 SOLUTIONS UK LTD
PROJECT
HYNET HYDRIGEN PIPELINE
DRAWING TITLE
DRAFT ORDER LIMITS
AND BRINE RELATED FEATURES
DRG NO REV SUIT. CODE
ST19815-013 A -
DRG SIZE SCALE DATE
A2 1:60,000 16/08/2024
DRAWN BY CHECKED BY APPROVED BY
~366000 EG RB CS
0 2,000 © OpenStreetMap (and) contributors, CC-BY-SA
[ =—— ]

© Copyright Reserved




365500

366000

366500

KEY

3023

3178
9

Notes:

[ Draft Order Limits

[ ] Subsidence Features

[ ] Prescribed Notice of Damage

[ | Brine Well Departure

[ | Brine Well Zone of Influence
€& Brine Well

Boundaries are indicative.

CLIENT

WSP ENVIRONMENT & INFRASTRUCTURE

SOLUTIONS UK LTD

\?

JPROJECT

HYNET HYDROGEN PIPELINE

JDRAWING TITLE

SUMMARY OF HALITE RELATED FEATURES -

SOUTHERN AREA
SHEETA

IORG No.

ST19815-014 A

REV SUIT. CODE

IDRG SIZE

A3

SCALE DATE

1:5,000 16/08/2024

0

[ — ]
Metlres

© Copyright Reserved

200 ©Q

DRAWN BY

EG

CHECKED BY APPROVED BY

RB Cs

penStreetMap (and) contributors, CC-BY-SA

Contains Ordnance Survey data. © Crown
Copyright and database right 2024




KEY

[ ] Draft Order Limits
Subsidence Features
[ ] Prescribed Notice of Damage

367000
367500
368000
368500
369000
369500

—370500 “

- 370000 /\

4161

Notes:

Boundaries are indicative.

3178
— 369500

(]

A FIRST ISSUE 16/08/24] EG | RB

CLIENT

WSP ENVIRONMENT & INFRASTRUCTURE
SOLUTIONS UK LTD

JPROJECT

%’ < J{ HYNET HYDROGEN PIPELINE

3 178 JDRAWING TITLE
SUMMARY OF HALITE RELATED FEATURES -
SOUTHERN AREA
SHEET B
IORG No. REV SUIT. CODE
ST19815-015 A
HIDRG SIZE SCALE DATE
A3 1:10,000 16/08/2024
'368500 DRAWN BY CHECKED BY APPROVED BY
EG RB Cs
0 400 © OpenStreetMap (and) contributors, CC-BY-SA
N

Contains Ordnance Survey data. © Crown
Copyright and database right 2024
Metres

© Copyright Reserved




—388000

370000

371000

372000+

KEY

[ Draft Order Limits
[ ] Prescribed Notice of Damage

~387000

3075/2878

Notes:

Boundaries are indicative.

~386000

A FIRST ISSUE 16/08/24] EG | RB

CS

DETALS pae  Jorawn | chkp

APPD.

CLIENT

WSP ENVIRONMENT & INFRASTRUCTURE
SOLUTIONS UK LTD

PROJECT

HYNET HYDROGEN PIPELINE

DRAWING TITLE

SUMMARY OF HALITE RELATED
FEATURES -
NORTHERN AREA

DRG No. REV SUIT. CODE

ST19815-016 A

DRG SIZE
A3

SCALE

1:10,000

DATE

16/08/2024

0

1
© Copyright Reserved

400

Metres

© OpenStreetMap (and) contributors, CC-BY-SA

DRAWN BY

EG

CHECKED BY

RB

APPROVED BY

Cs

Contains Ordnance Survey data. © Crown
Copyright and database right 2024




APPENDICES



Appendix 1
Cheshire Salt Search Report dated 18 July 2022, reference GS-8910632
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Cheshire Salt Search  HynetBrine Ref: GS-8910632

Your ref: GSIP-2021-12402
Grid ref: 361452 378499
Date: 18 July 2022

Cheshire Salt Search

This report is based on and limited to the records held by the Cheshire Brine Subsidence Compensation
Board (CBSCB) in relation to this property and its environs, at the date of the search.

1. Is the property situated within the Compensation District?
The property is situated within the Cheshire Brine Subsidence Compensation District as prescribed by the First
Schedule to the Cheshire Brine Pumping (Compensation for Subsidence) Act, 1952 (see note 2).

2. Is the property within a Consultation Area prescribed by the Cheshire Brine Subsidence

Compensation Board under the provisions of section 38(1) of the 1952 Act?

The property is not within a Consultation Area prescribed by the Cheshire Brine Subsidence Compensation
Board (the Board) under the provisions of Section 38(1) of the 1952 Act. It should be noted, however, that
there are areas outside the consultation areas that could be at risk from the natural dissolution of the
underlying saliferous strata.

3. Have any Prescribed Notice of Damage (PNOD) been filed in respect of the property since
08 January 1959 and, if so, was the claim accepted and discharged?
The following Prescribed Notices of Damage were identified at the site (see note 4):

PNOD Number PNOD Date Claim Accepted
3023 26/03/1959 Accepted

3075 03/09/1959 Accepted

3178 16/06/1960 Accepted

3178 06/06/1960 Accepted

3253 12/04/1961 Rejected

3434 24/06/1963 Rejected

3798 22/05/1973 Accepted

3848 13/05/1975 Rejected

3984 07/07/1980 Rejected

4035 26/04/1983 Rejected

4120 28/01/2000 Rejected

4161 22/03/2004 Accepted

4201 16/08/2006 Rejected

4229 24/07/2018 Rejected

For any Brine subsidence queries please For all other queries and assistance please @
contact the CBSCB: contact Groundsure:

01782 276859 0844 415 9000

info@cheshirebrine.com info@groundsure.com



Ref: GS-8910632

Your ref: GSIP-2021-12402
Grid ref: 361452 378499
Date: 18 July 2022

Hynet Brine

Cheshire Salt Search

4. Have any claims in respect of the property been commuted by a once and for all payment
of compensation?
There has been no commutation of claims in connection with the property.

5. Would the compensation provisions of the 1952 and 1964 Acts apply should the property
be affected at some future date by subsidence due to brine pumping?

If claims in respect of the property have not been commuted, then should the property suffer damage at some
future date through subsidence due to brine pumping, the compensation provisions of the Cheshire Brine
Pumping (Compensation for Subsidence) Acts 1952 and 1964 would be expected to apply to the property (see

note 6).

6. Is there an historic brine well/shaft located within 20m of the property?
There is a record of a brine well/shaft within 20m of the property at the approximate position shown on the
attached location plan, outline details of which are summarised as follows (see note 7):

Distance Reference Name Shaft type

0 2-3-235 Higgins Natural Brine Shaft
0 3-3-318 Moulton Hill Natural Brine Shaft
0 2-3-020 Anon 11 Northwich Natural Brine Shaft
0 2-3-021 Anon 12 Northwich Natural Brine Shaft
0 2-3-116 Brunner Mond A Natural Brine Shaft
0 2-3-117 Brunner Mond B Natural Brine Shaft
0 2-3-123 Brunner Mond No. 2 Winnington Natural Brine Shaft
0 2-1-265 Keys and Naylors Mine Shaft

0 2-1-278 Cheshires Mine Shaft

0 2-3-344 Marshalls Brine Pit Natural Brine Shaft
0 2-3-399 Phoenix Works Natural Brine Shaft
0 2-2-410 Poultry Yard Boring Natural Brine Well
0 2-1-518 Hunts No. 1 Mine Shaft

0 2-1-519 Hunts No. 2 Mine Shaft

0 2-3-023 Anon 3 Northwich Natural Brine Shaft
0 2-3-082 British Salt Company Natural Brine Shaft
0 2-3-118 Brunner Mond Anderton No. 3 Natural Brine Shaft
0 2-3-269 Lord Stanley No. 1 Natural Brine Shaft

For any Brine subsidence queries please For all other queries and assistance please @
contact the CBSCB: contact Groundsure:
01782 276859 0844 415 9000

info@cheshirebrine.com info@groundsure.com
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Distance Reference Name Shaft type
0 2-3-270 Lord Stanley No. 2 Natural Brine Shaft
0 2-3-520 Blackburnes Brine Pit Natural Brine Shaft
0 3-1-307 Meadowbank No. 4 Shaft Mine Shaft
219 Brine Shaft Brine Shaft
231 Blackburnes Brinepit brine shaft Brine Shaft
232 Higgins Shaft (Unknown)
233 Anon 3 Northwich Shaft (Unknown)
234 Brunner Mond Anderton No.3 Shaft (Unknown)
236 Poultry Yard Shaft (Unknown)
237 Brunner Mond 'A' Shaft (Unknown)
238 Brunner Mond 'B' Shaft (Unknown)
239 Lord Stanley No.1 Shaft (Unknown)
240 Lord Stanley No.2 Shaft (Unknown)
241 British Salt Company Shaft (Unknown)
242 Pheonx Works Shaft (Unknown)
243 Anon 11 Northwich Shaft (Unknown)
244 Anon 12 Northwich Shaft (Unknown)
245 Hunts No.2 Shaft (Unknown)
246 Keys & Naylors Shaft (Unknown)
248 Marshalls Brine Pit Brine Shaft
249 Cheshires Shaft (Unknown)
268 Brunner Mond Winnington No.2 Shaft (Unknown)
524 Anon 11 Northwich Shaft (Unknown)
9m 2-3-122 Brunner Mond No. 1 Winnington Natural Brine Shaft
16m 267 Brunner Mond Winnington No.1 Shaft (Unknown)

For any Brine subsidence queries please For all other queries and assistance please
contact the CBSCB: contact Groundsure:

01782 276859 0844 415 9000

info@cheshirebrine.com info@groundsure.com
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7. Is there a recorded area, line or point of weakness, relating to historic brine pumping or

natural dissolution, within 50m of the property?
There is a record of an area, line or point of weakness within 50m of the property as shown on the attached
location plan (see note 8).

8. Is there any current or proposed uncontrolled brine pumping within 3km of the property?
There are no current or proposed uncontrolled brine pumping sites within 3km of the property (see note 9).

9. Is there any planning consent for brine extraction by controlled methods of pumping

within 200m of the property?
The property is either within, or within 200m of, an area that has been granted planning consent for brine
pumping by controlled methods (see note 10).

10. Is the site within 90m of an area that could be affected by historical (abandoned) rock

salt underground mining?
Rock Salt mine workings are recorded to have taken place in the past, located on site (see note 11).

11. Is the site within the DM32 planning policy boundary which requires planning

applications to have regard to potentially unstable rock salt mine workings?
The site is not within the DM32 planning policy area, which places conditions on development within the
former mined areas (see note 12).

12. Is there any planning consent for rock salt extraction by underground mining within

120m of the property?
The property is located either within, or within 120m of, an area for which planning consent has been granted
for rock salt extraction by underground mining methods (see note 13).

For any Brine subsidence queries please For all other queries and assistance please @
contact the CBSCB: contact Groundsure:
01782 276859 0844 415 9000

info@cheshirebrine.com info@groundsure.com
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Additional remarks

This report is prepared in accordance with the Law Society's Guidance Notes 2018, the User Guide 2018 and
the CBSCB's Terms and Conditions 2018. CBSCB owns the copyright in this report, and the information used to
compile the report is protected by our database rights. All rights are reserved and unauthorised use is
prohibited. The provision of a report does not mean that copyright and any other rights will pass to you.
However, you may use the report for your own purposes but this does not include copying content details for
insertion into other reports.

In relation to the determination of whether a damage notice has been filed in respect of the property, the
boundaries of such notices have been identified by best endeavours in the absence of definitive file records
and as such can only be regarded as approximate. For larger prescribed notice of damage boundaries, the
subject of the notice could be remote from the subject property boundary.

Explanatory notes

1) Site Location

The area of land identified by the customer when digitising the enquiry boundary during the procurement
process as shown on the attached plan. If the digitised boundary touches or overlaps with an adjoining
property, then details relating to those adjoining properties will be included and may not be relevant to the
enquiry property.

2) Compensation District

The geographic area prescribed by the Cheshire Brine Pumping (Compensation for Subsidence) Act, 1952 as
subsequently amended, largely situated within Cheshire, but excluding Nantwich, and other areas, where
redress is generally available for damage associated with the pumping of brine. This report only includes areas
covered by the Cheshire Brine Compensation District. There are parts of Cheshire (and other parts of the
country) where salt/brine can still pose a risk of subsidence. Further research may be necessary in these areas
to determine the nature if this risk (if any).

3) Consultation Area

There is a statutory obligation to consult the Board with regard to development involving new foundations
within these areas. Consultation with the Board is required at both the Planning Application and Building
Control approval stages of development. As part of the development proposals, a suitable risk assessment
should be prepared for submission and consideration by the Board.

4) Prescribed Notice of Damage Since 08 January 1959

A remedy for damage due to subsidence associated with the pumping of brine in Cheshire (in particular
Northwich) dates back to 1891. However, a large proportion of the records relating to such damage are
incomplete and a number of those properties have since been demolished. The Cheshire Brine Pumping
(Compensation for Subsidence) Act 1952, introduced a more widespread means of redress for damage due to
brine pumping within the identified Compensation District, see above. Regulations introduced on 08 January
1959 provided a specific format for the submission of a notice and progression of redress for damage and as
such details of damage notices issued since 08 January 1959 contained in these searches have been limited to
those received in accordance with the more formal procedures established on 08 January 1959. In relation to

For any Brine subsidence queries please For all other queries and assistance please @
contact the CBSCB: contact Groundsure:
01782 276859 0844 415 9000

info@cheshirebrine.com info@groundsure.com
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the determination of whether a prescribed notice of damage has been filed in respect of the property, the
boundaries of such notices have been identified by best endeavours in the absence of definitive file records
and as such can only be regarded as approximate. For larger prescribed notices of damage boundaries, the
subject of the notice could be removed from the subject property boundary.

5) Commutation

Where the damage to a property is likely to recur or exceed its market value, there is an option to discharge
liability by a once and for all payment involving a commutation under cover of a deed of release. These deeds
of release can extinguish any further means of redress and can contain a condition requiring future foundation
designs to be approved by the Board to ensure future rights of redress. As a commutation has long term
implications these will be declared in the searches back to 1891.

6) Future Liability
The provisions of the 1952 and 1964 Acts would be expected to be available for most properties, within the
Compensation District,the exception being in relation to properties for which a commutation applies.

7) Brine Wells/Shafts

The location of the reported wells/shafts has been derived from source plan records of varying reliability,
accordingly their locations have to be regarded as approximate.

8) Recorded Lines of Weakness

These features related to records of subsidence identified from historic plans. These features are referred to as
'subsidence hollows', 'lines of subsidence' etc and are regarded to represent areas of potential higher risk of
subsidence.

9) Uncontrolled (wild) Brine Pumping

There are currently no wild brine pumping activities taking place within the Compensation District and there
are unlikely to be such in the foreseeable future. Should the situation change then the search reports will
thereafter be updated accordingly.

10) Planning Consent for Controlled Brine Pumping

Pumping of brine by controlled methods avoids the significant subsidence problems associated with
uncontrolled pumping (wild brine pumping). Subsidence from controlled pumping is eliminated or of very low
magnitudes. The current planning consent boundaries are likely to be significantly larger than the operational
areas.

11) Abandoned Rock Salt mine workings

Rock Salt has been mined by underground mining techniques within the Cheshire Saltfield at various depths
but typically within a depth of 90m. A number of these mines were abandoned without the mine having been
stabilised and represent a significant subsidence risk. Some of the workings, in particular the bottom bed
workings beneath Northwich town centre, have been the subject of a stabilisation scheme. In some instances,
shaft records indicate the presence of workings the extent of which is unknown and in formulating this report
it has been assumed that such unrecorded workings would lie within a 50m radius surrounding the respective
shaft. As an initial sieving procedure, where the records of mine workings held by the Board indicate the
presence or assumed presence of mine workings, a 90m reporting buffer has been applied to those
boundaries for the purpose of these reports.

For any Brine subsidence queries please For all other queries and assistance please
contact the CBSCB: contact Groundsure:

01782 276859 0844 415 9000

info@cheshirebrine.com info@groundsure.com
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12) DM32 Planning Policy

This policy was introduced by Vale Royal Borough Council to ensure that no development takes place within
the area covered by the policy until such time that the site is rendered fit for development and mitigated
against the serious subsidence risk potentially associated with abandoned rock salt mines. Cheshire West and
Chester Council is in the process of replacing this policy but the replacement policy is intended to include
similar development constraints.

13) Planning Consent for Underground Rock Salt Mining

There is a single mine operation involving the extraction of rock salt by underground mining techniques
currently taking place within the Cheshire Saltfield. This mining is subject to a number of conditions including
the control of surface subsidence. The mine layouts have been designed by leading rock mechanics consultants
acting for both the operator and planning authority to ensure compliance with the planning conditions.

Further details

Further details may be able to be obtained from the CBSCB in relation to the information provided herein, e.g.
PNOD boundary or damage details, but such enquiries would be subject to a bespoke report and charge.

For any Brine subsidence queries please For all other queries and assistance please @
contact the CBSCB: contact Groundsure:
01782 276859 0844 415 9000

info@cheshirebrine.com info@groundsure.com



Cheshire Salt Search

Hynet Brine

Ref: GS-8910632

Your ref: GSIP-2021-12402
Grid ref: 361452 378499
Date: 18 July 2022

Terms and conditions

Groundsure's Terms and Conditions can be viewed online at this link: https://www.groundsure.com/terms-

and-conditions-jan-2020/

For any Brine subsidence queries please
contact the CBSCB:

01782 276859

info@cheshirebrine.com

For all other queries and assistance please
contact Groundsure:

0844 415 9000

info@groundsure.com


https://www.groundsure.com/terms-and-conditions-jan-2020/
https://www.groundsure.com/terms-and-conditions-jan-2020/
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British Geology Survey Borehole Records
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WATER RESOURCES BOARD W.R.B. REF. No. SAé7/
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g JOURNAL OF NO. 3}, HOLE FOR MESSRS.AGDEN SALT WBKB
i Al .
Ft. ins. Strats Fto ins,
olm
2 Surface soil. 2 Q| ocbto
2 Soft fine sand, 40
8 Coarse sand and gravel. 1207 2 ¢s
11 Boft sandy clay. ad 0 5 ol
41 Sandy clny and stones. 84 0 19 <o
50 Loamy sand, - . e 005,50
42 Coarsé sand and gravel. :
26 Fine sand.
14 Gravel
4 variegated marl.
4 Grey marl and gypsum.
8 Hed marl.
59 variegated marl with bands of
" gypsum.
39 Strong red marl and gypsum.
10 Hard grey bind.

variegated marl,

-
[-]
NQQOOQO MO0O0 OCOOCOGD QOOCCKOAONNDQOOO

3 Strong variegated marl, 333
5 Soft red marl. 3%
15 Strong uriogxud marl shovinc nlt.
[ Seft 360
32 Strong variegated mrl '1th thin -
gypsum bands.
10 Soft grey marl, AGT
2 Strong vartiegated marl,
22 Strong red marl.
28 8trong variegated marl with
gypeum bandi,
9 ned do de
a8 do do
8 ned sandstone.
36 variegated marl. 537
3 igrd grey marl showing salt.
. 149 Balt rock with bands of hard -:rl.
and marl.
te L amll sabk
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HOLE FOR sESSRS.AGDEN SALT WORKS LD,
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Strata

Dl :.-md marl.

TOTAL s THEw 692°

Fau #2011

Ft. ins. ‘2te inse
e B ¢ Surface soile 2 G
L o Soft fine sand. . 4 0
870 Coarse sand and gravel. 1270
11 © Soft sandy claye 2820
41 fo] Sandy clay and stones. 64 [}
50 0 Loamy sande 114 (o1
42 0 Joarse sand and gravel. 156 0
26 0 rine sand. 182 0.
14 > B 196 Q
o variegated marle. - 200 0
4 0 urey marl and gypsum. 204 0
8 0 ned marle 2R
590 variegated marl with bands of - £ :
¢ Zypsurn. 2 271 0
39 0 Strong red marl and gypsume 310 0
3076 nard grey bind. 320 6
10 0 variegated marl. 330 6
B0 strong variegated marl. 33306
LGes Soft red marl, 339 © -
150 Strong variegated, 'narl showing salt-m G R L ]
6 0O Soft 360 0
3870 ~strong variegated marl with thin ; :
- gypsum bands, 3920
0.0 Soft grey marl. 402 0
2 6. Strong variegated marl. 404 6
2R 0 Strong red marl. 426 6
28 .6 Strong variepated marl with =
i ; gypsum bands, < 455 0.
28 ned do do 464 6
e ) $ do do 492 6.
et Sy - ~xmed sandstone, : CB0Y e
360 variegated marl. 37710
e iard grey marl shoving ‘salt. 543 00
149 7 aaw rock with bands of hard marl.
7
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1" N.S. Geol. Map.__qg_*

,Nﬁne and Numbgr of Shaft or Bore given by Geological Survey :
__%f Mwm— 17 0.S. Geol. Map.
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Date of sinking.

it
Eactiite A sketoh-mag
Al .} tracing froma.
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Purpose for which made @A Freme.
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Made by__lgsm,‘_‘&mmm 3 4

1 09 o oorre. ate received .. 1< A
e

Intormation from.
Dip of strata —

P

THICKNESS DerTH

GEOLOGICAL 5

CLASSIFICATION DESCRIPTION 1 W_II UL ‘
S |

feree————— T —— 1] 1 4 | ) .




JOURNAL OF NO.3 HOLE FOR MESSRS.AGDEN SALT WORKS 1D.
AGDEN.

.

3alt rock with bends of marl..
Marl and salt veins.

Ft. ins. Strats

2 0 Surface soil.

13 0 Sand.

3 ¢ Clay.

5 0 Sand and gravel.

13 0 Clay and unﬂ.

38 © 8and, -

b (] Sand and gravel.

8 0 .

5 © Sandy olay.

2¢ © Loamy sand.

3 0 ¥ine sand.

2 0 Loamy sand and gravel with

large boulders at 153 ft.

10 o Stiff stoney clay.

12 @ Loamy sand and gravel.

4 0O Clay and large stones.

5 © ded marl and gypsum.

16 © ned marls:

15 © ied marl and gypsum.

92 O variegated marl and gypsum.
27 o Hard marl,

16 © Sof ter variegated marl.

90 @ sarl and gypsum,

3 0 Hard marl.

33 0 variegated marl and gypsum.
24 6 dard marl. ,
13 6 Variegated parl with hard bsands, -

traces of salt at 514 ft.

18 © Hard and seft bands with gypsum.
7 © Grey marl (signs of salt

9 [+ sed marl with hard bands.

29 a sed sandy marl with traces of

- salt.

11 © Soft red marl ~ very nlty.

4 O 8alt rock.

2 0 8alt rook with small marl beds.
8 © 3alt rook.

50 © sed marl with salt bands.

86 & Salt roocke

(-3
(]

T i~ .
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§ GEMIR CONTRACTORS LTD e61 4pE 0112 i 18/85/94 18:28:137 P.01
\s, © Condoval. LS. RO ]
Wertmsesr \OBA NUiv.oari q%

FORM WR-88 ol e
Narth West Reglon ﬂ
- BOREHOLE RECORD 55
[A SHEDETALS Comsint no 827 oowNw 55
Borehols drilled 1o ... T Po. e stner  Prtcmeesur
Looation Picin Hovse  Fara Coli¢y  tamel
NGR (8 fig.) sE6Y75 728 _giar IPIano attach site plan
Ground Level (if known) ..
Drilling Company Bear  PR.tLinG
Data of drlling e Commenced: 2o Z 'y l 95 Complated: © z [ l 1<
B. CONSTRUCTION DETAILS

Borehole datum (1 not ground Weehc.ueee Fromitnt /\-MM—CN) m below GL
{poirt from which a¥ maeasuremants of depth are taken ag flange, edge of chamber, ete)
drllied 2So mmtrom _ O to 5 3 mvdepth
175 mmtom S°3 to 65 nvdepth
mmfom ____ to _._____.  m/depth

Casing material _STé€c_ diametar 2o © mm from _© to__5°3 . mdepth
and typs (eg plain stesl, plastic siotied)

frasscc diameter (28 mmfom _ O to __6% ©  mvdepth

diameter mmfrom ___ __ to m/depth

diameter mmfrom _____ to im/dapth
Grouting detalls 5.3
Water struck at 6, eTers m (depth below datum - mbd)

- m(depth below -datum - mbd)
Rest water Level on completion ...... 238 mbd
C. TEST PUMPING SUMMARY. (Please suppty hal detale on Forms WR-30)
Test Pumpling Datum m below datum (mbd)
(U ditfecent from borshol datum)
Pump Suction Depth S0 mend R
Water Lavel (Start of Tast) ... 2. 38 i
Water Level (End of Test) ......... 2-37
Pumplng rate ‘ Le ¥ co Qon e,
for __ br¥mas  days/hours
yto 2:37 e dDRE D ming : hrs : days "

Grom end ofpumpnc) i e hp
Date(s) ot 29% 30" e [T e




18/05/94 18:38:18  p.bs

4 ARACTORS LTD P61 426 0112
Pl > Kid
e 53’?&&/\&)]53
FORM WR-38 (cont)
(Plense type)
D. STRATALOG
Qeologioal
Clagslfication Desoription of strata o | oupth
(ea§ only) m m
~Tof Soic o-2 .
. < AM ((..,.;»mw-..,c. :Ms) 03 o -
o] St
1A Ll o
ju\)\ Samd (LJH") g.es ofcrat
wean  FrAcToREd 26 9b| 327 0%
7 b\ob Samd (TOnE
: S:j STeec Lamet AT 5 3m
fon 720k
Laver  of waTet§ioné o.0f (72
M
(_sz s+4Y Medum SR STomt L2 3738
\,U;)bk (vers) Hass Samd STomt 121 |Sorkt
G LAder  0F wared Stama  |O1C Stk
‘e HAad Sanad $7o anl oy | 65
\ ' |7/l’l7
[oontioue on separate page  necesesry]
Other C (og 02e afine waler o)
= | FOR OFFICIAL USE ONLY m‘
i e %
1 PR S i -




- PererHouse  Farm ABH ST78 / 57-
WARBURTON | LYMM  CHeSHIRE.

ower M T. PRIESTNER é'g:“ms o Natgidret. ST 728 Q - 8925
oceupler  As  ABOVE., 1GS rel. no. © staws ABH - AGRICULTURAL.
Ground Level, m 0D . 0D Aqiter_[Ieupe@ WararsTones (Meten Mupstone [2%)
Level of well top m oD 1t. 0D Code [ 102 ~ BDR=zzZ
Rest water jevel 2+ 3 8 P ombwt . bwt Summary of geological section Thickness Depth
(Date 29-4 95 m 0D ft. 0D BorenolE Log &
Construction: Method Date Casing DeTas

beth o Linings {below well top) AVvAILARLE .

bt From To Dia. Type
Abstraction ratss. Type of pump . 5

gph PWL Chem./bact. anal. YESINO ’

: gpd Well driller
i In?ummenl space has been allowed, continue in 'Notes' overleaf. Lockle 162

{

= \

Site Plan

Brookfield
Cocrage

$T78/57 Paweatouse Fom ABH.

29 695 To (795,
Prsmping (Sl Comical out: (45 hws)
at o aueage P«««Fl;ﬁ vals of
(203 g9ph . Folnt Guambily
57 7437.11{5. LDvow dotrts 1+ 65 nclies
el wecovieney s U howuws ) .
Sect weport’ Gc3zfas - e

abstacted
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BLAIR CONTRACTORS LTD 861 426 8112 18/05/94 1B8:28:13
\ Conove). WS- ;
Vowwed \WBA ax
FORM WR-88 Natlonal Rivers Authority s T 78/57
North West Reglon _
(Ploass type) BOREHOLE RECORD E
[A STEDETALS Concint e E17. S oaRNw 55
Borahols drilied for .......... b i Pr.esTner Pascnersne s
LOCAHON correarsesssrsse | Qocen Hovse Fatm  Coesen  tamé |
NGR (8 fig.) se6Y75 728 giar |Pum'mmg«opun
Ground Level (it known) ..
Driling Comp Bear be.iing
Date of drlling ...... sviia” ; 3o /S /A8 H b
B. CONSTRUCTION DETAILS
Borshole datum (¥ not ground level.s..v.s Frrtmi et / wereerr) m ngé‘v? aL
M"lﬂ\mdm depth are taken o7 flange, edge of chamber, stc)
drilled 28o mmtrom _ O to _.5- 3 midepth
175 mmiom $°3 o _ 65 mvdeptn
mra trom to . m/depth

Casing material _STefc qllnmetar Ao mm trom to_S3 . m/depth

o)
&nd type (sg plein stes, plastio siotied
Peastec diameter _JS._mm fom _©Q  to__ 6% m/depth

dlameter mm trom to ____ _____m/depth
diameter rmm from to fr/dapth
Grouting detalls ....5...3
Water struck at ....8. f1ETEE m (depth below datum - mbd) -
Y m(depth below-datum - mbd)
Rest water Level on oomp o 2-38 mbd
mbﬁ“ """’","" detals on Forms WR-39)
Test Pumping Datum m below borehole datum (mbd)
(U different from borshole datum)
PuUMp SUCtIon DEPH v ser. et mbd
Water Leve! (Start of Togt) e 2 38 mbd
Water Level (End of Tes!) ......... o 2-37 mnd
Pumping rate . LY cofome. m¥d:us
r_ bp¥wuas-  dayshours
imm.““‘.?::”mz-.!'7 _mbd o mins : hrs : days

Date(s) of e 29 30Time_ U
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weB N2 ST78/57

_FORM WR-38 (cont)
el e ]
D. STRATALOG
Geological . .

Classification Desoription of strata Do
{BGS only) m m
SHiIRDLEY ~Tof Soin 0-2 2z
Hice A (Camtaimime smv) o3| 08

SAnND
. ¥ -
Sand  (wer) geaofent [ & b
7 hewsey oEarL  TrRAcTseLd 26 9b| 32-e
ssT Samd fTomb
Fr STeee Lumtt AT S 3m
C MapsUGEST] .
REASPLEY Laqer  of wATERSTonE o008 |32
LTS ZonNE MEDuM SA~D STamé 6 2 |39-3%
Fad
(u«-«) Haed Sand STomt 121 |0 %
A Vowmen
# At SToms | O 16 | SOE°
Ji2]47 LAMEt OF = ~
N Hasb Samd $7o adl 1G4 bsm
«
[contiows on separate page X necessary]
Other Ci (o9 pae it otc)
= | FOROFFICIAL USE ONLY
FILE cocorsimmonerensasasssses COMS
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[ L PR TTINE 70}

North West Region

WR-30/1 |, - Nwversion1/Jan9S/DCP
‘ CONSTANT RATE PUMPING TEST
CONSENT N0, S22 i . Goace uﬂtl“..::,:"‘"“ poiat
Pumplag test at PeTer Hovit P ::::W :d:| .(fiug:'}'é'::‘,,‘ il
o sT 7280 —8925 {s:r7s/5ﬂ FeneOF
Observations from Buaa PR A~ WA $6oVis g round
NGR level (metres):
Oate Time EllPl!d time n::::l a:l:::er l(’:}:::::‘)‘ Het!rar!i"w’ (e? ::P.::.:rted.
datum (metres) Nschgrge rate punping rate changed,
Hinutes| Hours (7 /hr) pump stopped)
DAY (- 3) A€ denoles meter reading/flow measurement requiredt
0AY (- 2)
DAY (- 1)
1“]\( 9-30 0 2. 38 % 0000000
1 2 4
2 2. 47
. a 2L S5t
4 2L 54
s 2577
6 2-bo
7 L by
8 2 68
9 2
W0 2y
15 2 B 6000 (-4
2 2 87 ;
25 2 9
30 R % Oovo 2°%7
35 3. 03 i
a 308 i
i 3 a3 ]
50 PRA
55 325
60 332 400005 by |= JZ2uD gk,
il 3 ]
80 3- «8
90 3 5S¢ &« 1
100 3. 61 o
120 2 AR Y I
150 3 7 4
180 3 3-7¢ ooolb 73
210 BT
240 4 385 ¥ 0002l 2l | 1224 byl
15050 13005 i Sl .




BLAIR CONTRACTORS LTD

861 426 B112Z

18/65/94 ©0:82:29

P.@3

FORM WR-90/4 National Rivers Authority ST %’ §?
v North West Region '
PUMPING TEST DATA
CONTINUATION SHEET
CONSENT NO. Bls:r':::m-::’::mnpomt
ts
rapigtmtat | - Parte Homy  Fhom s ) e e,
NGR Framct
Observations from Bm.p. b At (mr o VeSght above grownd
NGR level (metres):
Elapsed time | Depth of water | Drawdown
Date Time level below Comments
Hours | Days datum (metres) | (matres)

salvke| 4-3o L 20 333 00039 . 1¢
3ollr]q- 30 0ze [ 2497 Ooli3)- S

1n-Jo 17e0 |} B 97

3-20 3-9¢

b—2e kR
' ['h‘ 3-3e 4. 03 oo 2R 56

Fud of MUSLA  Rerd me
09 262 5¢

Use continuation shest (WR-S34) I necessary




BLAIR CONTRACTORS LTD

FORM WR-3972

a6l 426 9112

18/05/94 ©@:83:28

P. @4

STHE|S5F

National Rivers Authqilty
North West Region
PUMPING TEST DATA
CONSTANT RATE PUMPING TEST - RECOVERY
CONSENT MO, g1 nes(r‘gk:nnm::sg:::..ntmm
Pumping test at Peret Housé Faam 7:::5:“:\;.?ua::'\‘:e:;"‘
NGR P
Observations from Brae DR b Hotght above round
NGR Tevel (metres
Elapsed time | Depth of water | Orawdown | FiNAL
Date Time level below MeETER Comments
, Hinutes| Hours | datum (metres) | (metres) |fReanING.
Jafac]a-30] 0 . 03 k0016256
1 3. Q¢
2 1. 87
3 3 84
4 3. 78
s 3.
6 3 b
7 354
8 - s
i 3 46
10 3 [l
1% 333
20 3Ll
2 39
30 EEE]
35 3 0L
« Z-99
. 2 91
50 28
5 2 78
1o~3s| 60 1 2.
70 262
80 2.5y
90 247
10 L 4s
1t~30 | 120 2 2. 42
10 2 40
1 -3o| 180 3 2- 39
20 L 39
1=3e | 20 4 237 Enb of TeiT .
2-32] %0 | s 1 38 g-oe | 2-37




DATA ACQUISITION SHEET

NRA region:

File Number:

NW

ST78/87

HYDRo ComminTs on PRopose) ABSTRACTIONS FRom UNDERGROUN) §ouREes

Rive fie wo Fan-Decids

Pump Well Identification:

NRA id No: 25(64(13[2¥

BGS (WL)

NGR: $3 3290 €925

Elevation:

Measuring Point:
Site Name:

Locality: Wagawered ymm

No: S5%%¢ 154

[ &m:u« faam

Well details: gu&.‘,’ 635
A

depth of pumping well:
diameter:

casing details:

[ observation boreholes
number of obs bhs:

obs bh details:

Aquifer Details:

confiied / unconfined ? If confined, confining layer:
Aquifer Geology from | to Aquifer Geology from | to
Ceav @<
Sand 54
MMG ~ Koupr Naterstne
Sst «
Pumping Test Details:
date of test:

length of test:
RWL:

PWL:

pumping rate: |00 wf

S«LWML@L}S




Additional Well Information:

[J well Loss Data: ) S (R Efficiency.................
[ well Acidified

[ Flow Logs

[ other Geophysical Logs

(] Fissure Information: major inflows from.
from.
from

Aquifer Parameters:

Analysis Type: {MDQ Analysis Type:
Transmissivity: Auo m‘/ d Transmissivity:
Storage Coefficient: Storage Coefficient:
Analysis Type: Other Data:
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Recorp OF SHAFT Or Bore FOR MiNeraws

Name of Shat or Bore given by Geological Survey:
1

GEOLOGICAL SURVEY OF GREAT BRITAIN

Name and Number given by owner:

Ground Level at 7

Made by

Information fmm,__.._t_.'.v_...ms Board ..
Fxamined by G

X

% 79
Matthows & Mumby 144 (F

Partington 1N I e

D

dation:

T )
iP ot ,mu..d Tovel give O.D. of beginning of gt
" Date of sinking Sete 1967

Wo'ke

SPECIMEN NUMBERS AND ADDITIONAL NOTES
Sike S“‘\""\“‘M') wile) o N N3

(For Suroey s nly)

Gsor

LoGICAL

CuasimcaTioN

DESCRIPTION OF STRATA

Yade ground

7t 6

kil x..thered K.
718"

Sst.

Keuper

Sandstone

_dark red brown silty micaceous|
ands. g8ta. a\;@ugm._mli

_siall red-bre
io_t«wm.i” Lirn &L»lllﬂwﬂﬁ.[ﬁﬁ._m—

€17 core recovery
)'Edlum red-brown me

.93




i3

Name of Shaft or Bore given by Geological Survey:
N.¥.G.B. Partington

Grovoaicar
DESCRIPTION OF STRATA e o =7 THICHNESS
Cuassmeation . In 2
M ETRES
= BT T 7
707 core recovery 3240 3 10

Core rather broken Ssts. as above |
with more mudst. laminse and bands
807, core recovery. . 34 1o 39 10 | 1A
- Ssts. as sbove becoming darker

downwards. More midstone laminae in
upper 2 feet.  Shows sgme signs of
disturbance in crumpling of mulst. _
bands. Little sign of mudst. in lower
part where sst. is clean dark red

Keuper ' brown. Some mudst. laminae in bottom |
Sendstone 10% inches where colour is again
lighter and includes some yellowish

bands,  Palynology sample taken at |
/2"
727 core recovery 30 ho | 45 (] | 1392
Light red-brown to yellow-brown [

medium gnd. sst. with thin argillaceou

stresks.. .
57% core recovery 4 10 50 {o]
Light red brown medium-coarse

grained sst, with occasional thin
dark red brown mudstone laminae
77 core recovery s0olo] 55 o le' 16

Vediun-dark medium-coarse red brown
sst. rather soft nd frisble 'Critty'
feel

NO CORE RECOVERED 5o 8 0 20438
1007, core recovery g0 | 0 85 0 as:qi

Light red brown cosrse, almosy I
itty sst. No mudstone laminas

Base of K.3st & NO CORE_RECOVER 8 | 0f 110 0 e .
110*
757 core recovery 110 | of 115 [} 35.05
: Medium grained red-brown and 7
Upper Mottled [mottled yellow-green sst. with mudstone
Sendstone  |lominae. .Some mudstones green malachite? -
inpregnation. golour |
NO CORE. RECOVERY 115 | of 140 o - 5 - #267
757 core recovery 1o | of 15 o : | g0

Soft, very friable, micacious,
coarse greined, light red brown and

(3412) WeIZE7/PS.154 bm 10/68 GW.BLid. Gp.863

mottlec white sst. becoming finer and




W/

.

Name of Shaft or Bore given by Geological Survey: J

NGB, Partington e ST 79 SW/70 4 { e
Drrme

($412) We32837/PS.154 6m 10/64 GW.B.Lid. Gp.863

7 Tracomss THickness [ Depra
e DESCRIPTION OF STRATA = B e
Bl o e IMETRES memes
b | 5| o |
more compact and darker coloured |
basally. Some pale green mudst.
pellets in white parts and red brown {
| ones in red parts. Core sbove 14k’
very worn and broken
0_CORE sl of 17 6 . | k- a
737 core recovery wy| 6] 152 6 Pe;
_ Yedium red-brown pedium gnd. sst.
with dark red brown udst. laminae
in basal 12".  Some of the lamina
broken and disturbed
152] 6 175 o
Upper Nottled | 537 core recovery 175] of 1g0 o e | 5k 86
Sandstone Vedium rad brown, medium gnd.
compact sst. White in basal 4"
NO CORE RECOVERY 180| of 200 o b0 95

Ssts. as above but slightly

cosrser and with light coloured gritty 200| Of 205 0 6248
stringers basally and rare dark colow
mudst. laminae
NO CORE RECOVERY 205| of 230 0 e e
957 core recovery 230| of 235 o o |
Medium-derk rd. bn. medium gnd.
sst. with coarse gritty stringers at
231/6 - 232/0
NO CORE RECOVERY 235] O 265 o
95% core recovery 265| of 270 0 : 8220
Medium red bn. medium gnd. sst
with some fine dark red bn. mudst.
laminae in top 15" and White mottling
in basal 12"
Bottom of hole 270 o ° 82:3C

¢. Warripgton
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PRRTINGTON 1.

ST 79/ 108

Owrer Licence No. NauGidRel. 7)240 9|20
Occuprer IGS Ref. No $7 79 §1 Jo | Statws
Ground Level m 00 . 0D
Aquifer
Level of Well Top m 0D . 0D
Rest Water Level m bwt . bwt | Summary of Geological Section Thickness Depth
(Date ) m 0D ft. 0D i’

Construction

244
Ll ted - hown_hd fomate

Depth .
bwt P

Linings (below well top)

h}-m MA beds b

From

To Dia. Type

M) cage UL B

Abstraction Rates

Type of Pump

gph

Chem./Bact. Anal. YES NO

apd

Well Driller

it insutficient space has been allowed, continue in ‘Notes’ overleaf.




Plant used: Project: Location ID:
IAN FARMER Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH01 7
03/10/2022 - 04/10/2022 Cadent Sheet 1 of 2
Dynamic Sampling Location: Ground level: Logged by: Vertical scale: Project ID:
and Rotary Boring Log 357858.01E 377504.03N 26.49mOD CG/TW 1:50 2230746
Samples & In Situ Testing Strata Details Groundwater
Depth Sample ID Test Result (Lmesg) (gﬁthngz‘g) Strata Description S || Backil
0.10-0.20 D1 Grass over brownish grey, slightly sandy, clayey SILT with
26.24 0.25 | frequent rootlets.
0.30 - 0.40 D2 TOPSOIL
- 0.50 - 0.70 B3 (0.45) | Very stiff, reddish brown, slightly sandy, slightly gravelly CLAY.
0.60 ES4 25.79 0.70 Gravel is angular to well rounded, fine to coarse including
0.80 - 0.90 D5 : ’ siltstone, mudstone and occasional chert.
 0.90-1.20 | B6 (0.50) [\GLACIALTILL
1.00 ES7 Very stiff, reddish brown mottled light blueish grey, slightly
1.20 SPT(S) N=9 (2,1/1,3,3,2) 25.29 1.20 | gravelly CLAY. Gravel is angular to subangular, fine and medium
1.20-1.65 D8 (0.35) including siltstone and mudstone. (GRADE IVb) [BOLLIN
3 24.94 155 MUDSTONE MEMBER]
: : MERCIA MUDSTONE GROUP
1.70-1.80 D9 Soft, reddish brown, locally mottled light greenish grey, silty CLAY,
with up to 20 percent, angular lithorelicts (up to 35mm) of
- 2.00 SPT(S) N=19 (2,3/3,3,4,9) extremely weak mudstone and very weak siltstone. (GRADE I11)
2.00-2.45 | D10 (1.35) [BOLLIN MUDSTONE MEMBER]
’ MERCIA MUDSTONE GROUP
3 Soft, reddish brown, locally mottled light bluish grey, very silty
CLAY, with up to 10 percent, subangular to subrounded lithorelicts
270-280 | D11 (up to 8mm) of extremely weak mudstone and siltstone. (GRADE
2359 | 290 | [Va)[BOLLIN MUDSTONE MEMBER]
—  3.00 SPT(S) N=15 (2,3/3,4,4,4) MERCIA MUDSTONE GROUP
3.00-3.45 D12 Firm, fissured, reddish brown locally light bluish grey, silty CLAY,
with up to 40 percent, angular lithorelicts (up to 30mm) of
3 extremely weak mudstone and siltstone. Fissures are 65 degrees,
3.60 - 3.70 D13 widely spaced, planar, smooth, with localised polishing. (GRADE
1) [BOLLIN MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
- 4.00 SPT(S) N=21 (2,3/4,5,6,6)
4.00-4.45 | D14
420-430 | D15
5 Between 4.35m and 4.40m: 1x pocket (up to 50mm) of light brown silt.
- 5.00 SPT(S) N=13 (3,2/2,4,4,3)
5.00-545 | D16
- Between 5.45m and 5.60m: medium strong, bluish grey siltstone, non
intact, drilling disturbed, recovered as; angular, medium and coarse
gravel.
5.80-5.90 | D17 (6.05)
- 6.00 SPT(S) N=9 (2,1/2,2,2,3)
6.00-6.45 | D18
[ 6.60-6.70 | D19
- 7.00 SPT(S) N=29 (5,6/6,7,7,9)
7.00-7.45 | D20
- 7.50-7.60 | D21
- 8.00 SPT(S) N=22 (8,6/5,5,6,6)
- 8.50 - 8.60 D22 Between 8.45m and 8.55m: light bluish grey.
NA |8.80m - SPT(S) 50 17.54 8.95
— (25 for 100mm/50 : ’ Weak, thickly laminated (0 to 10 degrees) reddish brown, locally
for 756mm) light bluish grey, locally cemented MUDSTONE. (GRADE I)
100 9.36m - C23 [BOLLIN MUDSTONE MEMBER]
8.80-10.20 89 1 : (1.25) | MERCIA MUDSTONE GROUP
89 Between 9.45m and 9.70m: frequent greyish white gypsum veins, at
65 degrees (up to 35mm).
Between 9.80m and 9.95m: 65 degree joint, undulating, rough, with F
[ brown surface staining (up to Tmm). F
TCRISCRIRQD FI Samples & Tests Continued next sheet 10
Dynamic Sample Recovery Remarks:

Top (m) [Base (m)[Dia (mm)[Recovery %] Remarks
1.20 2.00 100

Service inspection pit hand excavated from GL to 1.20m.

2.00 3.00 100
3.00 4.00 100
4.00 5.00 100 SPT Hammer: JNO1 Energy Ratio: 65%
5.00 6.00 88 Water Strikes Monitoring Installations
6.00 7.00 88 Strike (m) [Cased (m)[Sealed (m)] Time (mins)[Rose to (m)] Remarks Top (m) [ Base (m) | Pipe Type | Dia (mm)
7.00 8.00 100 5.30 20 4.75 Fast flow
Checked by: MHW IFADS
Log status: FINAL v01.01




Plant used: Project: Location ID:
o |AN FARMER Comacchio 205 HyNet North West - Hydrogen Pipeline
J . ASSOCIATES |Dates: Client: BH01 7
03/10/2022 - 04/10/2022 Cadent Sheet 2 of 2
Location: Ground level: Logged by: Vertical scale: Project ID:
Rotary Boring Log 357858.01E 377504.03N 26.49mOD CGTW 1:50 2230746
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth TCRISCRI Fl Samples & Test Result (Lmesg) (%fi‘;‘khn(e';‘;) Strata Description Legend S || Backil
Weak, thickly laminated (0 to 10 degrees) reddish brown, locally
16.29 | 10.20 | light bluish grey, locally cemented MUDSTONE. (GRADE )
[BOLLIN MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP F
End of Borehole at 10.20m
- 11
- - 12
i 13
2 14
- 15
- — 16
- =17
i - 18
- - 19
- - 20
Flush Details Borehole Diameter Boring Progress Remarks:
Top (m) [Base (m)[ Flush Type [ Flush Return % |Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)[ Water (m)
10.20 121 03/10 16:30  8.80 4.60
04/10 08:00 8.80 8.80 3.80
04/10 16:30  10.20 8.80 7.60
SPT Hammer: JNO1 Energy Ratio: 65%
Casing Diameter Water Strikes Monitoring Installations

Depth (m)[Dia (mm)

Strike (m)]Cased (m)[Sealed (m)[Time (mins)Rose to (m)]

Remarks

Top (m) [Base (m)] Pipe Type [Dia (mm)

Checked by:

Log status:

FINAL

IFARC
v01.01

10.20 139




Plant used: Project: Location ID:
IAN FARMER Dando 2000/Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCIATES |Dates: Client: BH021
28/09/2022 - 05/10/2022 Cadent Sheet 1 of 2
Cable Percussion Location: Ground level: Logged by: Vertical scale: Project ID:
and Rotary Boring Log 359368.97E 377709.04N 42.11mOD JM/AE 1:50 2230746
Samples & In Situ Testing Strata Details Groundwater
Depth Sample ID Test Result (Lmesg) ($§‘;Lhn(e';'s)) Strata Description S | Baak
0.10-0.70 B1 Dark brown, slightly clayey, silty, fine to coarse SAND with
0.20 ES2 41.91 0.20 | frequent rootlets.
TOPSOIL
- 0.50 ES3 (0.50) | Dark grey, slightly gravelly, clayey, fine to coarse SAND. Gravel is
subangular to subrounded, fine and medium including quartzite,
0.70-1.20 B4 41.41 0.70 occasional sandstone and siltstone.
GLACIOFLUVIAL DEPOSITS &
- 1.00 ESS (0.70) | Brown and light brown, slightly gravelly, very clayey, very silty, fine 53
1.20 SPT(S) N=11 (2,2/2,2,3,4) and medium SAND with occasional pockets of firm, brown, slightly |
1.20 - 1.65 D6 20.71 1.40 sandy, slightly gravelly silt. Gravel is subangular to subrounded,
. 1.40-2.00 B7 : ’ fine and medium including quartzite, occasional sandstone and
siltstone.
(0-80) |\GLACIOFLUVIAL DEPOSITS
Firm, brown, slightly sandy, slightly gravelly CLAY. Gravel is
B 40.11 | 2.00 | subangular to subrounded, fine and medium including quartzite,
220 SPT(S) 50 (8,17/50 for sandstone and occasional siltstone.
225mm) GLACIAL TILL
| 2.20-2.58 D8 Extremely weak, thinly and thickly laminated, reddish brown
2.20-2.70 B9 (1.20) | MUDSTONE recovered as clayey, angular to subrounded, fine to
coarse very silty, very sandy gravel. (Grade 1Va) [BOLLIN
MUDSTONE MEMBER]
- 3.00 SPT(S) 50 (5,14/50 for MERCIA MUDSTONE GROUP 3
180mm) 3891 | 3.20
3.00-3.33 D10 ) ’ Very weak, thickly laminated, light grey SILTSTONE recovered as |% %% % &
3.20-3.70 B11 silty, angular to subangular, fine and medium gravel. (Grade Ill) REELT
(0.80) [BOLLIN MUDSTONE MEMBER] pEx
MERCIA MUDSTONE GROUP XX K X
4 OO XXX XX 4
4.00m - D13 38.11 ' Assessed zone of core loss, possible very weak siltstone.
4.20m - SPT(S) 50 MERCIA MUDSTONE GROUP
0 (25 for 135mm/50
-4.00 - 5.00 0 for 60mm) L
0 AZCL |4.20m - D12 (1.20)
5.00m - SPT(S) 51 ~5
71 (25 for 75mm/51 36.91 5.20 i i i i —
5.00 - 5.70 34 NIDD |for 94mm) Weak, thinly Iammatgd (10 to 15 degrees) light greenish grey jogeRoel
[ 34 SILTSTONE. Discontinuities are set 1: 19 to 20 dggrees, very prEasr
19 closely spaced, planar, smooth, clean, with yellowish brown XK K % X
staining (1mm). Set 2: 85 to 90 degrees, very closely spaced, ehoRegele
AZCL (1.23) | planar, smooth, clean, with yellowish brown staining (1mm). R
L NIDD (GRADE II) [BOLLIN MUDSTONE MEMBER] eholelolol =
MERCIA MUDSTONE GROUP % X % X X
Between 5.20m and 5.44m: weak, greenish grey siltstone, non intact, oRoRolone
87 9 drilling disturbed, recovered as; clayey, subangular and angular coarse X XXX X
[ 5.70-7.20 13 3568 | 6.43 gravel. e
13 Between 5.70m and 5.90m: assessed zone of core loss. it
Between 5.90m and 6.20m: weak light greenish grey siltstone, non
NA (0.92) intact, drilling disturbed, recovered as; clayey subangular and angular,
| . coarse gravel.
Stiff, reddish brown locally mottled light greenish grey, silty, slightly |
calcareous CLAY, with up to 70 percent, angular and subangular
34.76 7.35 | lithorelicts (up to 30mm) of very weak mudstone. (GRADE III)
- 86 [BOLLIN MUDSTONE MEMBER]
7.64m - C14 MERCIA MUDSTONE GROUP
720-820 gg 7 0.71) Extremely weak, thinly laminated (20 to 25 degrees) reddish
brown, slightly micaceous, slightly calcareous MUDSTONE.
[ 34.05 8.06 | Discontinuities are 25 to 30 degrees, extremely closely and very —8
closely spaced, planar, smooth, clean, with dark brown staining
8.20 - 8.60 0 (1mm) (GRADE |) [BOLLIN MUDSTONE MEMBER]
e ) MERCIA MUDSTONE GROUP L
8.60m - SPT(S) 50 Between 7.85m and 7.94m: very stiff, reddish brown, silty clay, with up
(9,10/50 for to 90 percent, angular lithorelicts (up to 50mm) of very weak mudstone.
205mm) (Grade IlI) _
| AZCL (2.40) Assessed zone of core loss, possible extremely to very weak L9
0 ’ mudstone.
8.60 - 10.10 0 MERCIA MUDSTONE GROUP
I 0 L
TCRISCRIRQD FI Samples & Tests Continued next sheet 10
Chiselling Borehole Diameter Boring Progress Remarks:
From (m)[ To (m) [Time (mins)[ Remarks _ |Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)[ Water (m) [Service inspection pit hand excavated from GL to
3.70 4.20 60 10.10 121 28/09 12:30 4.40 4.20 3.70  [1.20m.
04/10 08:00  0.00 4.00 Dry  |Between 4.00m and 5.00m casing wasn't flushing
04/10 16:30  8.60 5.00 6.80  [correctly and concrete from above was trapped causing
0510 08:00 860  5.00 1.00  |SPT Hammer: AR2371/JNO1 Energy Ratio: 62/65%
Casing Diameter Water Strikes Monitoring Installations
Depth (m)[Dia (mm)[Strike (m)] Cased (m)][Sealed (m)[Time (mins)Rose to (m) Remarks Top (m) [Base (m)] Pipe Type [Dia (mm)
4.20 150 0.80 0 0.80 Wet
10.10 139
Checked by: MHW |FA CP
Log status: FINAL v01.01




Plant used: Project: Location ID:
] . |IAN FARMER Dando 2000/Comacchio 205 HyNet North West - Hydrogen Pipeline
"l ASSOCIATES |Dates: Client: BH021
28/09/2022 - 05/10/2022 Cadent Sheet 2 of 2
Location: Ground level: Logged by: Vertical scale: Project ID:
Rotary Boring Log 359368.97E 377709.04N 42.11mOD JM/AE 1:50 2230746
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth TORISCRI Fl Samples & Test Result (Ir_nesﬁ)l) @ﬁ‘;:(hng;‘;) Strata Description Legend S | Baak
10.10m - SPT(S) Assessed zone of core loss, possible extremely to very weak
50 (10,12/50 for mudstone.
210mm) MERCIA MUDSTONE GROUP
3165 | 1046 End of Borehole at 10.46m B
— — 11
— 12
= — 13
— — 14
— — 15
— — 16
— —17
— —18
— — 19
— ~ 20
Flush Details Borehole Diameter Boring Progress Remarks:
Top (m) [Base (m)[ Flush Type [ Flush Return % [Depth (m)[Dia (mm)| Date [ Time [Depth (m)[Cased (m)[ Water (m) |no recovery.
4.00 5.00 Air 20 05/10 20:52 1010  5.00 3.80  [Between 8.20m and 8.60m run was terminated as it
5.00 5.70 Air 100 as not drilling correctly and when pulled back the core
5.70 7.20 A!r 100 as likely blown away.
;gg g-gg ﬁ!f 11000 SPT Hammer: AR2371/JNO1 Energy Ratio: 62/65%
: : Ir Casing Diameter Water Strikes Monitoring Installations
Depth (m)[Dia (mm)[Strike (m)] Cased (m)][Sealed (m)[Time (mins)Rose to (m) Remarks Top (m) [Base (m)] Pipe Type [Dia (mm)
Checked by: MHW IFARC
Log status: FINAL v01.01




Plant used: Project: Location ID:
IAN FARMER Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH036
14/10/2022 - 21/10/2022 Cadent Sheet 1 of 3
Dynamic Sampling Location: Ground level: Logged by: Vertical scale: Project ID:
and Rotary Boring Log 361754.98E 371093.95N 42.70mOD ST/CE 1:50 2230746
Samples & In Situ Testing Strata Details Groundwater
Depth Sample ID Test Result (Lmesg) (gﬁthngz‘g) Strata Description Legend S || Backi
0.00 - 0.40 B1 MADE GROUND: Dark brown, slightly clayey, silty, fine to coarse
SAND and subangular to subrounded, fine to coarse GRAVEL
0.40 - 0.80 B2 including sandstone and brick.
- MADE GROUND F
0.50-0.60 | ES3 (1.20)
0.80-1.20 B4
1.00-1.10 | ES5 =1
1 2(1)2? 65 D6 SPT(S) N=2 (1,0/1,0.1,0) 41.50 120 MADE GROUND: Loose, dark greyish brown, silty, gravelly
’ : SAND. Gravel is subangular and subrounded, fine to coarse E
3 including quartzite, sandstone, brick and tarmacadam. With rare 3
pockets (up to 15mm) of soft, brown clay. F
MADE GROUND 3
- 2.00 SPT(S) N=2 (1,1/0,1,0,1) —2
2.00-2.10 | ES7 F
2.00-2.45 D8
Between 2.70m and 2.95m: brown, silty, fine and medium sand.
- 3.00 SPT(S) N=3 (1,0/0,1,1,1) 3.70 -3
3.00-3.10 | ES9 (3.70)
3.00-345 | D10
L 4.00 SPT(S) N=6 (1,1/2,2,1,1) 4
4.00-4.10 | ES11 F
4.00-4.45 | D12
[ Between 4.40m and 4.65m: brown, silty, fine and medium sand. r
[ 5.00 SPT(S) N=5 (1,1/1,1,2,1) 37.80 | 4.90 Loose, light orangish brown, fine and medium SAND.
500-510 | ES13 GLACIOFLUVIAL DEPOSITS
5.00-545 | D15
E 5.00 - 6.00 B14
- 6.00 SPT(S) N=7 (2,2/3,1,2,1)
6.00-6.45 | D16
3 (3.10)
- 7.00 SPT(S) N=4 (1,1/1,1,1,1) Between 7.00m and 8.00m: dynamic sample run recovered in bulk bag
;88 - ;ég B: g due to drilling difficulty.
78 ogog 45 D20 SPT(S)N=10(1,1/2,3,3,2) 34.70 8.00 Medium dense, orangish brown, medium SAND.
8.00 i} 9'00 B19 GLACIOFLUVIAL DEPOSITS
- 9.00 SPT(S) N=13 (3,3/4,3,3,3) (3.00)
9.00-9.45 | D21
— 10.00 SPT(S) N=13 (2,2/3,4,3,3) Continued nexi sheet
Dynamic Sample Recovery Remarks:

Top (m) [Base (m)[Dia (mm)[Recovery %] Remarks
1.20 2.00 100

Service inspection pit hand excavated from GL to 1.20m.

Between 11.00m and 15.00m open hole with casing to advance through blowing sands. Between 19.00m and 24.00m

2.00 3.00 100 open hole with casing to advance through sand.
3.00 4.00 100
4.00 5.00 100 SPT Hammer: JS01 Energy Ratio: 58%
5.00 6.00 100 Water Strikes Monitoring Installations
6.00 7.00 40 Strike (m) [Cased (m)[Sealed (m)] Time (mins)[Rose to (m)] Remarks Top (m) [ Base (m) | Pipe Type | Dia (mm)
7.00 8.00 0 7.00 6.00 20 7.00 Fast
18.00 17.00 20 18.00 Slow
Checked by: MHW IFADS
Log status: FINAL v01.01




Plant used: Project: Location ID:
IAN FARMER Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH036
14/10/2022 - 21/10/2022 Cadent Sheet 2 of 3
Dynamic Sampling Location: Ground level: Logged by: Vertical scale: Project ID:
and Rotary Boring Log 361754.98E 371093.95N 42.70mOD ST/CE 1:50 2230746
Samples & In Situ Testing Strata Details Groundwater
Depth Sample ID Test Result (Lmesg) (gﬁthngz‘g) Strata Description Legend S || Backi
10.00 - D23 Medium dense, orangish brown, medium SAND. EER
10.45 GLACIOFLUVIAL DEPOSITS
10.00 - 11.00| B22
- 11.00 ;g;-n(qsr%)ﬁo (4,6/60 for 31.70 11.00 Orangish brown, fine and medium SAND.
11.00 - 11.45| D24 GLACIOFLUVIAL DEPOSITS
(4.50)
F 1550 ?gg;wsrr:)SO (9,16/50 for 27.20 | 15.50 Stiff, brown, slightly sandy, silty CLAY.
1550 - D26 GLACIOFLUVIAL DEPOSITS
[ 15.55
15.50 - D25
15.95
1.50
16.00 SPT(S) 50 (12,12/50 for ( )
3 240mm)
16.00 - D27
16.45
b 16.95 - D28
17.00 2570 | 17.00 Medium dense, light orangish brown, medium SAND.
17.00 SPT(S) N=28 (3,3/5,6,7,10) GLACIOFLUVIAL DEPOSITS
17.00 - D30
- 1745
17.00 - B29 Between 17.60m and 17.80m: stiff, brown. silty clay.
17.50
L 18.00 SPT(S) N=18 (1,1/2,4,4,8) (2.00) Between 17.90m and 18.00m: stiff, brown, silty clay. w
18.00 - D31
18.45
[ Between 18.40m and 18.68m: stiff, brown, silty clay.
Between 18.75m and 19.00m: orangish brown, gravelly, coarse sand.
[ 23.70 19.00 Gravel is subangular, fine to coarse of quartzite.
: . Orangish brown, fine and medium SAND.
GLACIOFLUVIAL DEPOSITS
B Continued next sheet
Dynamic Sample Recovery Remarks:
Top (m) [Base (m)[Dia (mm)[Recovery %] Remarks
8.00 100
9.00 10.00 100
10.00 11.00 100
15.50 16.00 100 SPT Hammer: JSO1 Energy Ratio: 58%
16.00 17.00 100 Water Strikes Monitoring Installations
17.00 18.00 100 Strike (m) [Cased (m)[Sealed (m)[Time (mins)[Rose to (m)] Remarks Top (m) | Base (m) | Pipe Type | Dia (mm)
18.00 19.00 100
Checked by: MHW IFADS
Log status: FINAL v01.01




Plant used: Project: Location ID:
IAN FARMER Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH036
14/10/2022 - 21/10/2022 Cadent Sheet 3 of 3
Dynamic Sampling Location: Ground level: Logged by: Vertical scale: Project ID:
and Rotary Boring Log 361754.98E 371093.95N 42.70mOD ST/CE 1:50 2230746
Samples & In Situ Testing Strata Details Groundwater
Depth Sample ID Test Result (Lmesg) (gﬁthngZ‘g) Strata Description Legend S || Backi
Orangish brown, fine and medium SAND. : E
GLACIOFLUVIAL DEPOSITS
- 22.00 SPT(S) N=4 (1 211,11 ‘1) (5'00) Between 22.00m and 22.45m: spt recovered as orangish brown, silty,
22.00 - D32 fine and medium sand.
22.45
- 24.00 g’ggrfgf’o (5.6/50 for 18.70 | 24.00 s prown, siightly sandy, silty CLAY.
24.00 - D33 GLACIOFLUVIAL DEPOSITS
| 24.45
24.50 - D34
24.55 (1.39)
—  25.00 SPT(S) 50 (10,11/50 for
236mm)
25.00 - D35
2539 17.31 1 25.39 End of Borehole at 25.39m 3
- - 26
- - 27
- 28
- - 29
- - 30
Dynamic Sample Recovery Remarks:
Top (m) [Base (m)[Dia (mm)[Recovery %] Remarks
24.00 25.00 100
SPT Hammer: JSO1 Energy Ratio: 58%
Water Strikes Monitoring Installations
Strike (m) [Cased (m)[Sealed (m)] Time (mins)[Rose to (m)] Remarks Top (m) [ Base (m) | Pipe Type | Dia (mm)
Checked by: MHW IFADS
Log status: FINAL v01.01




Plant used: Project: Location ID:
IAN FARMER Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH037
13/12/2022 - 19/12/2022 Cadent Sheet 1 of 4
Dynamic Sampling Location: Ground level: Logged by: Vertical scale: Project ID:
and Rotary Boring Log 363837.97E 370272.01N 23.63mOD JM/NC 1:50 2230746
Samples & In Situ Testing Strata Details Groundwater
Depth Sample ID Test Result (Lmesg) (gﬁthngz‘g) Strata Description S || Backil
0.00 - 0.40 B1 Dark brownish grey, slightly gravelly, silty, fine and medium SAND -
(0.40) | with rootlets. Gravel is subangular to rounded, fine and medium
040-0.70 | B2 2323 | 0.40 | including quartzite.
F 050 D3 TOPSOIL

Brown, slightly mottled light brown, slightly gravelly, silty, fine and
(0.80) | medium SAND. Gravel is subangular to rounded, fine and
medium including quartzite.

0.70-1.20 B4

ALLUVIUM
1.20 SPT(S) N=11(2,3/3,3,2,3) 22.43 1.20 Below 0.70m: rare gravel.
1.20-1.65 D6 Medium dense, brown, silty, fine SAND.
| 1.20-2.00 | B5 ALLUVIUM
(0.85)
1.85 D7
3 21.58 2.05 - - — - -
_ Loose, light brown, slightly silty, fine and medium SAND with rare
P 25‘22 65 D9 SPT(S)N=8(2,2/2,2,2.2) gravel. Gravel is subrounded to rounded, fine and medium
et including mudstone and sandstone.
[ 2.20 - 3.20 B8 ALLUVIUM
2.70 D10 Between 2.60m and 2.80m: slightly gravelly.
3.20 SPT(S) N=10 (3,2/3,2,2,3) (2.15)
3.20-3.65 D11 At 3.25m: pocket of dark brown, slightly sandy, clayey silt with
3 3.30 D12 occasional rootlets.
3.40-4.20 B13
3.70 D14
\ 23._22 os | ors SPT(S) N=25 (2,3/3,6,8,8) 12-;2 423 [Light brown, gravelly, siightly silty, fine and medium SAND with
. 4 40' D16 . rare cobbles. Gravel is rounded, fine to coarse including
3 ’ mudstone and siltstone. Cobbles are rounded including siltstone.
ALLUVIUM
475-785 D17 (0.90) Soft, brown locally mottled light greenish grey, clayey, slightly
- sandy, slightly gravelly SILT. Gravel is subangular, fine and
medium including mudstone and siltstone.
275mm) Below 4.50m: lithorelicts absent.
- 5.20-5.65 | D18 Very dense, brown, fine to coarse SAND.
5.60 - 5.70 D19 ALLUVIUM
(1.00)
Between 5.80m and 6.00m: rare subrounded fine and medium gravel
- of quartzite.
Between 6.00m and 6.20m: slightly clayey.
6.20 SPT(S) N=27 (3,5/7,7,6,7) 17.43 6.20

Firm brown locally mottled light blueish grey CLAY with up to 5%
subangular and subrounded lithorelicts (up to 10 mm) of
extremely weak mudstone. (GRADE [Va) [BOLLIN MUDSTONE
(2.00) | MEMBER]

MERCIA MUDSTONE GROUP

6.20-6.65 | D20

6.90 - 7.00 D21

7.20m - SPT(S)
N=19 (3,4/5,4,5,5)
80 7.20m - D22

720-820| 0

8.20m - SPT(S)50 | 15.43 | 8.20
(25 for 115mm/50
3 for 235mm)
NA |8.20m - D23

Very stiff thinly bedded (0 to 15 degrees) reddish brown locally
mottled light blueish grey SILT with up to 5% subrounded
lithorelicts (up to 5mm) of extremely weak mudstone. Frequent

96 off-white gypsum crystals (up to 10mm). (GRADE IVa) [BOLLIN
8.20 - 9.50 0 MUDSTONE MEMBER]
= 0 9.00m - D24 MERCIA MUDSTONE GROUP
(2.80)
B ToriscRRAD | FI Samples & Tests Continued next sheet
Dynamic Sample Recovery Remarks:
Top (m) [Base (m)[Dia (mm)[Recovery %] Remarks [Service inspection pit hand excavated from GL to 1.20m.
1.20 93
2.20 3.20 100
3.20 4.20 100
4.20 5.20 84 SPT Hammer: JTO1 Energy Ratio: 66%
Water Strikes Monitoring Installations
Strike (m) [Cased (m)[Sealed (m)] Time (mins)[Rose to (m)] Remarks Top (m) [ Base (m) | Pipe Type | Dia (mm)
8.20 8.20 8.20 20 6.70 0.00 15.00 Plain 50
20.00 16.00 20.00 20 4.20 15.00 25.00 Slotted 50
Checked by: MHW IFADS
Log status: FINAL v01.01




Plant used: Project: Location ID:
IAN FARMER Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH037
13/12/2022 - 19/12/2022 Cadent Sheet 2 of 4
Location: Ground level: Logged by: Vertical scale: Project ID:
Rotary Boring Log 363837.97E 370272.01N 23.63mOD JMING 1:50 2230746
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth TCRISCRI Fl Samples & Test Result (Lmesg) (gﬁthngZ‘g) Strata Description Legend S || Backil
Very stiff thinly bedded (0 to 15 degrees) reddish brown locally X X X
mottled light blueish grey SILT with up to 5% subrounded XX XE
100 lithorelicts (up to 5mm) of extremely weak mudstone. Frequent [ X % >t
19.50-11.00 0 off-white gypsum crystals (up to 10mm). (GRADE IVa) [BOLLIN [ " "}
0 MUDSTONE MEMBER] IRvavy:
MERCIA MUDSTONE GROUP % X % Oof
KX XE
1263 | 11.00 Extremely weak, reddish brown locally mottled light blueish grey F "
AZCL MUDSTONE. Discontinuities are 0 to 90 degrees, extremely to 3
very closely spaced, planar, smooth, tight with soft brown silt infill
- (up to 0.25mm) and localised black manganese staining (<1mm).
73 (GRADE II) [BOLLIN MUDSTONE MEMBER]
11.00 - 12.50 0 (1.60) | MERCIAMUDSTONE GROUP
0
= 18 [12.00m - D25 =12
11.03 12.60 Between 12.50m and 12.60m: recovered from drilling barrel into a tub.
’ ’ Assessed zone of core loss. Possible extremely weak siltstone.
Soft drilling and lost flush at 13.50 m. (Driller description).
— 13
12.50 - ;
14.00 0
3 At 13.50m: soft drilling and lost flush. E
AZCL (2.60) E
14.00m - SPT(C) 14
N=42 E
0 (7,6/8,7,14,13)
[ 14.00 - 0 E
15.00 0
15.00m - SPT(C) - 15 .
N=48 843 | 1520 g .
20 (12,10/12,12,12,12 : : Extremely weak, light blueish grey SILTSTONE. Highly fractured. |xxxxx[ 5
15.00 - 80 ) 818 | 15.45 | Discontinuities are 0 to 90 degrees, extremely closely to very eloBoiofid § g
L 16.00 55 closely spaced, undulating, smooth, clean with localised black | N
55 | wiop manganese staining (<1mm). (GRADE II) [BOLLIN MUDSTONE | o
MEMBER] N
16.00m - SPT(S) MERCIA MUDSTONE GROUP 16 !
50 (25 for Very weak, thinly bedded (0 to 10 degrees) reddish brown locally r ;
95mm/50 for mottled light blueish grey MUDSTONE. Discontinuities are 0 to 10
16.00 - 100 78mm) degrees, closely spaced, planar, smooth, clean. (GRADE ) .
E 17.00 100 16.00m - D26 (2.05) | [BOLLIN MUDSTONE MEMBER] :
100 16.18m - C27 MERCIA MUDSTONE GROUP <
5 Between 15.45m and 16.00m: non intact, drilling disturbed, recovered -
as silty subangular to subrounded fine to coarse gravel. r
17.00m - C28 At 17.00m: extremely weak diametrically. 7 17
] 80 17.50m - C29 613 | 17.50 rierbedded very weak, thickly laminated (0 to 5 degrees) light o
17.00 - 80 blueish grey SILTSTONE and reddish brown MUDSTONE. :
18.50 67 12 (0.70) | Discontinuities are 0 to 5 degrees, very closely to closely spaced,
- planar smooth, clean with localised black manganese staining 18 .
(<1mm). (GRADE II) [BOLLIN MUDSTONE MEMBER] [ 5
5.43 18.20 .
: : MERCIA MUDSTONE GROUP B
AZCL Very weak reddish brown locally mottled light blueish grey N
MUDSTONE. Discontinuities are 0 to 90 degrees, very closely o
spaced, planar and undulating, smooth, clean, with localised -
90 (1.30) | black manganese staining (<1mm). (GRADE II) [BOLLIN
18.50 - 10 MUDSTONE MEMBER] F 19 g
19.50 0 15 MERCIA MUDSTONE GROUP : :
4.13 19.50 Very weak, very thinly bedded (0 to 5 degrees) reddish brown 3
NIDD locally mottled light blueish grey MUDSTONE with frequent off- .
white gypsum veins (up to 5mm). (GRADE |) [BOLLIN
B Continued next sheet 20
Flush Details Borehole Diameter Boring Progress Remarks:
Top (m) [Base (m)[ Flush Type [ Flush Return % |Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)[ Water (m)
8.20 9.50 Air mist 100 13/12 16:30  6.20 Dry
9.50 11.00  Air mist 100 14/12 08:00 6.20 Dry
11.00 12,50  Air mist 100 14/12 16:30 16.00 16.00 15.40
12.50 14.00 AII' mISt 0 15/12 08:00 16.00 16.00 15.10 SPT Hammer: JT01 Energy Ratio: 66%
14.00 15.00  Air mist 0 - - - e
15.00 16.00 Air mist 0 Casing Diameter Water Strikes Monitoring Ir ns
16:00 40200 Air mist 100 Depth (m)[Dia (mm)|Strike (m)[Cased (m)[Sealed (m)[Time (mins)Rose to (m)] Remarks Top (m) [Base (m)] Pipe Type [Dia (mm)
Checked by: MHW IFARC
Loq status: FINAL v01.01




Plant used: Project: Location ID:
IAN FARMER Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH037
13/12/2022 - 19/12/2022 Cadent Sheet 3 of 4
Location: Ground level: Logged by: Vertical scale: Project ID:
Rotary Boring Log 363837.97E 370272.01N 23.63mOD JMINC 1:50 2230746
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth TCRISCRI Fl Samples & Test Result (Lmesg) (gﬁthngZ‘g) Strata Description Legend S || Backil
20.10m - C30 Very weak, very thinly bedded (0 to 5 degrees) reddish brown S
locally mottled light blueish grey MUDSTONE with frequent off- [T
19.50 100 white gypsum veins (up to 5mm). (GRADE |) [BOLLIN N
21‘ 00' 100 MUDSTONE MEMBER]
: 100 MERCIA MUDSTONE GROUP :
Between 19.50m and 20.05m: non intact, drilling disturbed, recovered %
as subrounded tine to coarse gravel. L °
= 21 %
0 21.15m - C31 At 21.15m: locally weak. 3
21.00 - 100
22.50 100 .
’ 100 r N
= (4.50) 22 N
Between 22.50m and 22.90m: non intact, drilling disturbed recovered o
NIDD as clayey subangular to subrounded fine to coarse gravel.
- 23.00m - C32 - 23
2250- | 190 : :
2400 | 159
0 d.
037 | 24.00 R  essed zone of core loss. Possible mudstone. F 24 A
MERCIA MUDSTONE GROUP
24.00 - 0
25.50 0 ¥
- AZCL (2.00) E o5 I
3 67 26.10m - D33 -2.37 | 26.00 Very weak, thinly to thickly laminated (0 to 10 degree), light xxxxxf %
25.50 - 67 blueish grey and light brown SILTSTONE. (GRADE II) [BOLLIN  [$ZZ3%F
27.00 67 MUDSTONE MEMBER] xxxxxp
0 (1.00) | MERCIA MUDSTONE GROUP il
XXX XX}
XXXXX[
XK XXX
XXX XXE
XXX XXF
-3.37 | 27.00 Assessed zone of core loss. Driller notes very fractured s 2
0 mudstone. [BOLLIN MUDSTONE MEMBER]
27.00 - o | azcL (0.75) | MERCIA MUDSTONE GROUP
27.75 0
412 | 27.75 Extremely weak to very weak, dark brown locally mottled light
- 100 28.00m - D34 blueish grey MUDSTONE. Non intact drilling disturbed, recovered L og
27.75 - 100 as clayey subangular to subrounded fine to coarse gravel. (Grade 3
28.50 100 (0.95) | 1) [BOLLIN MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
0
28.50 - 100 28.80m - D35 .07 2:53700 Very weak, light blueish grey, locally mottled brown SILTSTONE. [ xx x x[
29.25 100 (0-30) | Non intact, likely drilling disturbed, recovered as subangular jofeRololol s
- 100 -5.37 | 29.00 |} coarse gravel. (Grade Il) [BOLLIN MUDSTONE MEMBER] TIIiip 29
562 | 2925 MERCIA MUDSTONE GROUP xxxxxp
’ ’ Extremely weak, thinly to thickly laminated (0 to 10 degree), light
0 reddish brown mottled brownish grey SILTSTONE. (GRADE II) |
29.25- 0 (1.50) ||[BOLLIN MUDSTONE MEMBER]
30.00 0 MERCIA MUDSTONE GROUP
Assessed zone of core loss. Possible mudstone.
Continued next sheet 30
Flush Details Borehole Diameter Boring Progress Remarks:
Top (m) [Base (m)[ Flush Type [ Flush Return % |Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)[ Water (m)
15/12 16:30 28,50 21.00 12.40
16/12 08:00 28.50 21.00 10.10
16/12 16:30 40.00 31.50 19.70
19/12 08:00  40.00  31.50 33.60  |SPT Hammer: JTO1 Energy Ratio: 66%
Casing Diameter Water Strikes Monitoring Installations

Depth (m)[Dia (mm)

Strike (m)]Cased (m)[Sealed (m)[Time (mins)Rose to (m)]

Remarks

Top (m) [Base (m)] Pipe Type [Dia (mm)

Checked by:

IFARC

Log status:

FINAL v01.01




Top (m) [Base (m)] Flush Type [ Flush Return %

Depth (m)[Dia (mm)

Date

[ Time

[Depth (m)[Cased (m)] Water (m)

Plant used: Project: Location ID:
IAN FARMER Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH037
13/12/2022 - 19/12/2022 Cadent Sheet 4 of 4
Location: Ground level: Logged by: Vertical scale: Project ID:
Rotary Boring Log 363837.97E 370272.01N 23.63mOD JMINC 1:50 2230746
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth TCRISCRI Fl Samples & Test Result (Lmesg) (gﬁthngz‘g) Strata Description Legend S || Backil
30.00m - SPT(S) Assessed zone of core loss. Possible mudstone.
30.00 0 50 (8,13/50 for MERCIA MUDSTONE GROUP
Rt 230
30.75 0 AZCL mm)
0
712 | 30.75 Very weak, thickly laminated to very thinly bedded (0 to 5 s
- 100 31.00m - D36 degrees), dark reddish brown MUDSTONE. Discontinuities are 0 E 31
30.75 - 0 20 (0.75) | to 90 degrees, very closely spaced, planar, smooth, clean. Drilling F
31.50 0 disturbed predominantly recovered as gravel. (GRADE II) F
[BOLLIN MUDSTONE MEMBER]
-7.87 | 31.50 N\MERCIA MUDSTONE GROUP
Assessed zone of core loss. Possible mudstone.
0 MERCIA MUDSTONE GROUP
[ 31.50 - 0 1.00 L
32 50 0 | Az (1.00) 32
gg'(sgg}s'osg:(s) -8.87 | 3250 Very weak, thinly to thickly laminated (0 to 5 degrees), light s
93 275m‘m) blueish grey mottled brown SILTSTONE. Discontinuities are 0 to |5 5 % % %
32.50 - 0 16 (0.75) | 90 degrees, very closely spaced, undulating, smooth, clean. foegelolel s
b 33.25 0 (GRADE II) [BOLLIN MUDSTONE MEMBER] xxxxxb 33
MERCIA MUDSTONE GROUP Xxxxxf
962 | 3325 Very weak, reddish brown MUDSTONE. Discontinuities are 0 to
100 33.50m - D37 90 degrees, very closely spaced, planar, smooth, tight with soft
33.25 - 0 15 (0.75) | brown silt infill (up to 0.25mm). (GRADE II)
34.00 0 MERCIA MUDSTONE GROUP
-10.37 | 34.00 Very weak, thinly to thickly laminated (0 to 10 degrees) dark E 34
AZCL brown mottled light blueish grey MUDSTONE. Discontinuities are
set 1: 50 to 60 degrees, very closely spaced, planar and
34.50m - C38 undulating, smooth, clean. Set 2: 75 to 80 degrees, very closely
34.00 - 73 spaced, planar, smooth, clean. (GRADE Il) [BOLLIN MUDSTONE
35.50 7 (1.50) | MEMBER]
' 0 12 MERCIA MUDSTONE GROUP
- 35.00m - D39 35
-11.87 | 35.50 Very weak, thinly to thickly laminated (0 to 5 degrees) brown
mottled blueish grey MUDSTONE. Discontinuities are set 1: 0 to
10 degrees, very closely to closely spaced, planar, smooth, clean.
- Set 2: 60 to 70 degrees, very closely spaced, planar, smooth, - 36
35.50 - 100 clean. (GRADE II) r
37'_00 27 15 136.30m - D40 MERCIA MUDSTONE GROUP
0 36.35m - C41
(3.10) 37
AZCL
s700- | 97
38.50 0
3 15 |38.00m-C42 At 38.00m: locally weak. 7 38
-14.97 | 3860 Assessed zone of core loss. Possible mudstone.
MERCIA MUDSTONE GROUP
— 39
8s0- |/ g
40.00 0 AZCL (1.40)
-16.37 | 40.00 End of Borehole at 40.00m 40
Flush Details Borehole Diameter Boring Progress Remarks:

SPT Hammer: JTO1 Energy Ratio: 66%

Water Strikes

PRI
ns

Casing Diameter

Monitoring Ir

Depth (m)[Dia (mm)

Strike (m)]Cased (m)[Sealed (m)[Time (mins)Rose to (m)]

Remarks

Top (m) [Base (m)] Pipe Type [Dia (mm)

Checked by:

Log status:

FINAL

IFARC
v01.01




Plant used: Project: Location ID:
@ IAN FARMER Dando 2000 HyNet North West - Hydrogen Pipeline
ASSOCIATES |Dates: Client: BH040
11/11/2022 Cadent Sheet 1 of 1
Cable Percussion Location: Ground level: Logged by: Vertical scale: Project ID:
Borehole Log 364485.94E 370248.00N 36.44mOD JM 1:50 2230746
Samples & In Situ Testing Strata Details Groundwater
Depth Sample ID Test Result (Ir_nesﬁ)l) ($§‘;Lhn(e';‘;) Strata Description Legend S | Baak
0.00-0.30 B1 030 Dark brownish grey, gravelly, clayey, very silty, fine and medium
(0.30) SAND with rare gravel. Gravel is subangular to rounded, fine and
0.30-0.60 B2 36.14 0.30 medium including quartzite, siltstone, sandstone and occasional
0.40 ES3 (0.30) |\ lignite.
35.84 0.60 |\TOPSOIL
Firm, light brown mottled grey, slightly gravelly, sandy CLAY.
Gravel is subangular to rounded, fine and medium including
B quartzite, siltstone, sandstone and occasional limestone.
1.20 SPT(S) N=11 (1,3/2,2,3,4) GLACIAL TILL
1.20-1.65 D5 (1.60) Stiff, reddish brown, silty, slightly sandy, slightly gravelly CLAY.
L 1.20-1.70 B4 ’ Gravel is subangular to rounded, fine and medium including
quartzite, occasional siltstone, sandstone and limestone.
GLACIAL TILL
34.24 220 End of Borehole at 2.20m
— 3
— 4
— —5
— 6
— =7
— -8
— -9
— — 10
Chiselling Borehole Diameter Boring Progress Remarks:
From (m)[ To (m) [Time (mins)[ Remarks _ |Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)[ Water (m) [Service inspection pit hand excavated from GL to
2.20 121 11/11 16:30 2.20 2.20 Dry 1.20m.
Borehole terminated due to being positioned incorrectly,
Borehole relocated as BH040A.
SPT Hammer: AR2371 Energy Ratio: 62%
Casing Diameter Water Strikes Monitoring Installations
Depth (m)[Dia (mm)[Strike (m)] Cased (m)][Sealed (m)[Time (mins)Rose to (m) Remarks Top (m) [Base (m)] Pipe Type [Dia (mm)
1.20 150
Checked by: MHW IFA CP
Log status: FINAL v01.01




Plant used: Project: Location ID:
IAN FARMER Dando 2000/Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCIATES |Dates: Client: BHO40A
14/11/2022 - 29/11/2022 Cadent Sheet 1 of 6
Cable Percussion Location: Ground level: Logged by: Vertical scale: Project ID:
and Rotary Boring Log 364420.02E 370251.97N 34.79m0OD JM/AE 1:50 2230746
Samples & In Situ Testing Strata Details Groundwater
Depth Sample ID Test Result (Lmesg) ($§‘;Lhn(e';'s)) Strata Description S | Baak
0.00 - 0.40 B1 Dark brownish grey, slightly gravelly, silty, fine and medium SAND
(0.40) | with frequent rootlets. Gravel is subangular to rounded, fine and
0.40 - 0.70 B2 34.39 0.40 | medium including sandstone, siltstone, limestone and quartzite.
050 | ES3 (0.30) [\[OPSOIL ,
0.70 - 1.20 B4 34.09 0.70 Firm, light brown mottled grey, slightly gravelly, sandy CLAY.
: ’ ) ’ Gravel is subangular to rounded, fine and medium including
sandstone, siltstone, limestone and quartzite.
B GLACIAL TILL
1.20 SPT(S) N=12 (1,2/2,3,3,4) Firm, reddish brown slightly mottled grey, slightly silty, slightly
1.20 - 1.65 D6 sandy CLAY with occasional gravel. Gravel is subangular to
| 1.20-1.70 B5 rounded, fine and medium including sandstone, siltstone
limestone and quartzite.
GLACIAL TILL
2.20 SPT(S) N=37 it o
(6,6/7,10,10,10) Below 2.20m: stiff, slightly gravelly, sandy.
L 2.20 - 2.65 D8
2.20-2.70 B7
B (4.70)
3.20 SPT(S) N=40
(5,5/7,10,10,13)
L 3.20 - 3.65 D10
3.20-3.70 B9
- 4.00 SPT(S) 50 (6,7/50 for
285mm)
4.00-4.44 D12
[ 4.00 - 4.50 B11
5.30 SPT(S) 50 (4,8/50 for 2939 5.40
[ 225mm) : : Reddish brown, slightly gravelly, fine to coarse SAND. Gravel is
5.30-5.68 | D13 29.19 | 5.60 | subangular to subrounded, fine and medium including siltstone,
560-6.00 | B14 mudstone and occasional quartzite and sandstone.
GLACIAL TILL
B Very stiff, reddish brown, slightly sandy CLAY, with up to 10
percent subangular to subrounded lithorelicts (up to 60mm) of
extremely weak mudstone and siltstone. (GRADE IVa) [BOLLIN
B MUDSTONE MEMBER]
6:50 gggﬁ)so (4. 11/50 for MERCIA MUDSTONE GROUP
Below 6.00m: occasional grey siltstone lithorelicts.
6.50 - 6.89 D16
[ 6.50 - 7.00 B15
(5.60)
8.20 SPT(S) 50 (4,12/50 for .
225mm) Below 8.20m: gypsum crystals present.
L 8.20 - 8.58 D18
8.20 - 8.70 B17
- 9.50 SPT(S) N=17 (5,3/3,4,5,5)
9.50-10.00 B19
9.50 - 9.95 D20
B Continued next sheet
Chiselling Borehole Diameter Boring Progress Remarks:
From (m)[ To (m) [Time (mins)[ Remarks _|Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)[ Water (m) [Service inspection pit hand excavated from GL to
3.00 3.20 30 50.50 121 14/11 16:30 1.20 Dry 1.20m.
5.20 5.30 30 15/11 08:00 1.20 1.00
15.50 16.00 60 15/11 16:30 11.20  10.50 Wet
16/11 0800 11.20  10.50  10.50 |SpT Hammer: AR2371 Energy Ratio: 62%
Casing Diameter Water Strikes Monitoring Installations
Depth (m)[Dia (mm)[Strike (m)] Cased (m)][Sealed (m)[Time (mins)Rose to (m) Remarks Top (m) [Base (m)] Pipe Type [Dia (mm)
16.00 150 45.00 22.00 20 45.00 Fast
50.50 139
Checked by: MHW IFA CP
Log status: FINAL v01.01




Plant used: Project: Location ID:
IAN FARMER Dando 2000/Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCIATES |Dates: Client: BHO40A
14/11/2022 - 29/11/2022 Cadent Sheet 2 of 6
Cable Percussion Location: Ground level: Logged by: Vertical scale: Project ID:
and Rotary Boring Log 364420.02E 370251.97N 34.79m0OD JM/AE 1:50 2230746
Samples & In Situ Testing Strata Details Groundwater
Depth Sample ID Test Result (Lmesg) ($§‘;Lhn(e';'s)) Strata Description S | Baak
Very stiff, reddish brown, slightly sandy CLAY, with up to 10
percent subangular to subrounded lithorelicts (up to 60mm) of
extremely weak mudstone and siltstone. (GRADE IVa) [BOLLIN
- MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
1 2101;2101 65 D22 SPT(S) N=11(2,2/2,3,3,3) 23.59 | 11.20 Firm, reddish brown CLAY, with up to 10 percent subangular and — —
11 '20 11 '70 B21 subrounded lithorelicts (up to 20mm) of extremely weak mudstone | — —
’ ’ and siltstone. Occasional lenses of extremely weak, grey siltstone. | — —|
(GRADE IVa) [BOLLIN MUDSTONE MEMBER] L
(1.30) | MERCIAMUDSTONE GROUP = — -
— | — — 12
12.20 - UT |10 blows. No recovery = — -
12.65 [
1122'_2700 B23 2229 | 12.50 Soft, reddish brown mottled grey CLAY, with up to 20 percent iy
subangular and subrounded lithorelicts (up to 20mm) of extremely [
weak mudstone and siltstone. (GRADE IVa) [BOLLIN [ — —
- MUDSTONE MEMBER] | — —+13
MERCIA MUDSTONE GROUP -
- 13.50 SPT(S) N=0 (0,0/0,0,0,0) . T
13.50 - B24 Below 13.50m: very soft. I —
14.20 [ — —
13.50 - D25 | — —
~ 14.20 (3.00) T 14
— 15.00 - UT26 |25 blows. 60% recovery | — —+15
15.45 L
15.50 D27 1929 | 15.50 Stiff, grey CLAY, with up to 15 percent subangular and [ — —
(0.50) subrounded lithorelicts (up to 20mm) of extremely weak mudstone | — —
and siltstone. (GRADE |Va) [BOLLIN MUDSTONE MEMBER] —
AZCL |16.00m - SPT(S) 18.79 16.00 MERCIA MUDSTONE GROUP
N=50 Stiff, grey, clayey SILT, with up to 30 percent subangular and
(5,8/8,12,15,15) (0.58) angular lithorelicts (up to 20mm) of very weak siltstone. Rare, off
- 16.00m - D28 white, gypsum crystals (up to 10mm). (GRADE IIl) [BOLLIN
16.00 - 86 | Na |16.40m-D30 18.21 | 16.58 | MUDSTONE MEMBER]
17.50 23 MERCIA MUDSTONE GROUP
23 16.90m - D31 (0.57) Stiff, thinly laminated (0 to 10 degrees) reddish brown locally ]
[ mottled light bluish grey, silty CLAY, with rare, (0 to 10 degrees) off |; -
17.64 | 17.15 | white, gypsum veins (up to 12mm). (GRADE IVb) [BOLLIN [T
0 MUDSTONE MEMBER] R
(0.75) MERCIA MUDSTONE GROUP Xxxxx|
NIDD : Very weak, light bluish grey SILTSTONE, with frequent, (0 to 90 TERNE
0 17.70m - C32 degrees) off white, crystalline, gypsum veins (up to 2mm). oRoRolons
16.89 | 17.90 | (GRADE I) [BOLLIN MUDSTONE MEMBER] X
[ MERCIA MUDSTONE GROUP
17.50 - 100 Between 17.50m and 17.75m: non intact, drilling disturbed, recovered
19.00 43 as; angular and subangular, fine to coarse gravel of siltstone.
43 NA (1.10) Stiff, reddish brown locally mottled bluish grey, silty CLAY, with up
i to 35 percent angular lithorelicts (up to 30mm) of extremely weak
18.75m - D33 mudstone. (GRADE IIl) [BOLLIN MUDSTONE MEMBER]
’ MERCIA MUDSTONE GROUP
AZCL 15.79 | 19.00 Very stiff, thinly laminated (0 to 5 degrees) light bluish grey locally
mottled reddish brown, clayey SILT, with up to 10 percent
19.00 - 84 19.38m - D34 subangular lithorelicts (up to 20mm) of extremely weak to weak
2(5 50 0 (1.00) | siltstone. Rare, (0 to 5 degrees) off white, crystalline, gypsum
’ 0 veins (up to 3mm). (GRADE IVa) [BOLLIN MUDSTONE
MEMBER]
MERCIA MUDSTONE GROUP
TCRISCRIRQD FI Samples & Tests 14.79 20.00 Continued next sheet
Chiselling Borehole Diameter Boring Progress Remarks:
From (m)[ To (m) [Time (mins)[ Remarks  |Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)[ Water (m)
16/11 16:30 16.00 16.00 11.20
17/1 08:00 16.00 16.00 9.10
17/1 16:30 19.00 19.00 15.60
24 08:00 1900 1900 NR  |SPT Hammer: AR2371 Energy Ratio: 62%
Casing Diameter Water Strikes Monitoring Installations
Depth (m)[Dia (mm)|Strike (m)[Cased (m)]Sealed (m)[Time (minsJRose to (m)] Remarks Top (m) [Base (m)[ Pipe Type [Dia (mm)
Checked by: MHW |FA CP
Log status: FINAL v01.01




Plant used: Project: Location ID:
IAN FARMER Dando 2000/Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCIATES |Dates: Client: BHO40A
14/11/2022 - 29/11/2022 Cadent Sheet 3 of 6
Location: Ground level: Logged by: Vertical scale: Project ID:
Rotary Boring Log 364420.02E 370251.97N 34.79mOD JM/AE 1:50 2230746
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth TCQ(/JS[;: RI Fl Samples & Test Result (Lmesgl) (?ﬁﬁihng!s)) Strata Description \év;‘(fe' |n2faﬁm!n
Very stiff, locally thinly laminated (0 to 10 degrees) reddish brown
locally mottled light bluish grey, silty CLAY. with up to 20 percent
angular and subangular lithorelicts (up to 25mm) of extremely
weak mudstone. Rare, (0 to 10 degrees) off white, crystaline,
gypsum veins (up to 5mm). (GRADE IIl) [BOLLIN MUDSTONE
MEMBER]
[ NA MERCIA MUDSTONE GROUP
94
20.50 -
2200 g 21.25m - D35
A7CI
22.35m - D36 Between 22.28m and 22.55m: very stiff, grey, clayey silt.
7 22.00 100
UV 0 Between 22.67m and 22.76m: very stiff, grey, clayey silt.
23.50 0
NA (6.75)
2350~ | %
25.00 0
24.75m - D37
AZCL
25.00 - 100 . . .
26.50 0 Between 25.70m and 25.85m: very stiff, grey, clayey silt.
: 0 NA
26.25m - D38
8.04 26.75 Very weak, thinly laminated (5 to 10 degrees) reddish brown and
| light bluish grey MUDTSONE, with rare, (45 to 80 degree) off L o7
26.50 100 white, crystalline, gypsum veins (up to 2mm). (GRADE I) [BOLLIN
v 83 1 _ (1.00) | MUDSTONE MEMBER]
28.00 83 27.30m - €39 MERCIA MUDSTONE GROUP
[ Between 27.52m and 27.65m: 60 degree joint, planar, rough, clean.
7.04 27.75 - - -
Very weak, thinly laminated ( 0 to 5 degrees) reddish brown and
light bluish grey MUDSTONE. Discontinuities are 30 to 45 L o8
degrees, very closely spaced, planar, smooth, clean. (GRADE II)
5 (1.00) | [BOLLIN MUDSTONE MEMBER]
28.40m - D40 MERCIA MUDSTONE GROUP
- Between 28.06m and 28.02m: non intact, drilling disturbed.
28.00 100 Between 28.02m and 28.35m: 85 degree joint, planar, smooth, clean.
T 30 6.04 28.75 Between 28.54m and 28.62m: 1x rounded cobble (80mm) of medium
29.50 30 strong, reddish brown, fine grained sandstone.
- Very stiff, light bluish grey locally mottled reddish brown, clayey
NA SILT, with up to 60 percent angular lithorelicts (up to 20mm) of
very weak siltstone. (GRADE IlI) [BOLLIN MUDSTONE
29.45m - D41 (1.70) | MEMBER]
AZLI MERCIA MUDSTONE GROUP
B Continued next sheet
Flush Details Borehole Diameter Boring Progress Remarks:
Top (m) [Base (m)[ Flush Type [ Flush Return % [Depth (m)[Dia (mm)| Date [ Time [Depth (m)[Cased (m)[ Water (m)
24111 16:30 22.00 19.00 NR
25111 08:00 22.00 22.00 19.10
25111 16:30  34.00 22.00 30.10
28/11 08:00 3400 2200 1290 |SPT Hammer: AR2371 Energy Ratio: 62%
Casing Diameter Water Strikes Monitoring Installations

Depth (m)[Dia (mm)

Strike (m)] Cased (m)][Sealed (m)[Time (mins)Rose to (m)

Remarks

Top (m) [Base (m)] Pipe Type [Dia (mm)

Checked by:

Log status: FINAL

IFARC
v01.01




Plant used: Project: Location ID:
IAN FARMER Dando 2000/Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCIATES |Dates: Client: BHO40A
14/11/2022 - 29/11/2022 Cadent Sheet 4 of 6
Location: Ground level: Logged by: Vertical scale: Project ID:
Rotary Boring Log 364420.02E 370251.97N 34.79mOD JM/AE 1:50 2230746
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth TCQ(/JS[;: RI Fl Samples & Test Result (Lmesgl) (?ﬁﬁihng!s)) Strata Description \év;(fe' |n2faﬁg"un
Very stiff, light bluish grey locally mottled reddish brown, clayey
SILT, with up to 60 percent angular lithorelicts (up to 20mm) of
96 very weak siltstone. (GRADE IIl) [BOLLIN MUDSTONE
[ 29.50 - 4.34 30.45
31.00 0 MEMBER]
’ 0 MERCIA MUDSTONE GROUP
Very stiff, thinly laminated (0 to 5 degrees) reddish brown locally
NA mottled light bluish grey, silty CLAY, with up to 40 percent
subangular and subrounded lithorelicts ( up to 40mm) of
31.20m - D42 extremely to very weak mudstone and siltstone. (GRADE IlI)
[BOLLIN MUDSTONE MEMBER]
| MERCIA MUDSTONE GROUP
31.00 - 96
32' 50 0 Between 31.70m and 31.94m: very stiff, greenish grey, clayey silt, with
. 0 up to 30 percent subangular lithorelicts (up to 30mm) of very weak
— ALLL siltstone.
| NA
250- | P
34.00 0
33.65m - D43
ALUL
! 100
35.50
0
NA  135.50m - D44
Between 35.85m and 36.05m: very stiff, bluish grey, clayey silt, with up
B to 20 percent subangular lithorelicts (up to 15mm) of very weak
35.50 - %5 siltstone.
37.00 0
AZCL
! 93
37.00 - 0 NA |37.70m - D45
38.50
0
AZCL
NA
[ 100 -4.21 39.00 Very weak, thinly laminated (0 to 5 degrees) reddish brown
38.50 - 66 0 MUDSTONE, with frequent (0 to 90 degrees) off white, crystalline,
40.00 66 39.30m - C46 gypsum veins (up to 2mm). (GRADE 1) [BOLLIN MUDSTONE
- (1.20) | MEMBER]
MERCIA MUDSTONE GROUP
NIDD Between 39.53m and 40.20m: non intact drilling disturbed, recovered
as; angular, fine to coarse, clayey gravel os weak mudstone.
Continued next sheet 40
Flush Details Borehole Diameter Boring Progress Remarks:
Top (m) [Base (m)[ Flush Type [ Flush Return % [Depth (m)[Dia (mm)| Date [ Time [Depth (m)[Cased (m)[ Water (m)
28/11 16:30 46.00 22.00 21.10
29/11 08:00 46.00 22.00 19.10
29/1 16:30 50.50 22.00 32.50
SPT Hammer: AR2371 Energy Ratio: 62%
Casing Diameter Water Strikes Monitoring Installations

Depth (m)[Dia (mm)

Strike (m)] Cased (m)][Sealed (m)[Time (mins)Rose to (m)

Remarks

Top (m) [Base (m)] Pipe Type [Dia (mm)

Checked by:

Log status: FINAL

IFARC
v01.01




Plant used: Project: Location ID:
IAN FARMER Dando 2000/Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCIATES |Dates: Client: BHO40A
14/11/2022 - 29/11/2022 Cadent Sheet 5 0f 6
Location: Ground level: Logged by: Vertical scale: Project ID:
Rotary Boring Log 364420.02E 370251.97N 34.79mOD JM/AE 1:50 2230746
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth TORISCRI Fl Samples & Test Result (Lmesg) ($§‘;Lhn(e';'s)) Strata Description Legend S | Baak
Very weak, thinly laminated (0 to 5 degrees) reddish brown
-5.41 40.20 | MUDSTONE, with frequent (0 to 90 degrees) off white, crystalline,
40.40m - D47 gypsum veins (up to 2mm). (GRADE ) [BOLLIN MUDSTONE
i NA m MEMBER]
40.00 - 67 MERCIA MUDSTONE GROUP
41.50 53 ) Very stiff, reddish brown, silty CLAY, with up to 25 percent
' 53 NIDD (1.55) subangular lithorelicts (up to 10mm) of extremely weak mudstone.
B ’ (GRADE lIl) [BOLLIN MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
AZCL Between 40.70m and 40.90m: weak, reddish brown mottled greenish
grey mudstone.
Between 41.00m and 41.10m: non intact, drilling disturbed, recovered
6.96 4175 as; angular, fine to coarse, clayey gravel of weak mudstone. | o]
e ’ Very weak, thinly laminated (0 to 5 degrees) light bluish grey eRoRetole!
| locally mottled reddish brown SILTSTONE, with occasional (0 to 5 eleolotol =T
4150 83 degrees) off white, crystalline, gypsum veins (up to 3mm). Ppopee
43' 00_ 75 42.30m - C48 (GRADE 1) [BOLLIN MUDSTONE MEMBER] oloReiols!
’ 75 4 ’ MERCIA MUDSTONE GROUP [oSogelol
= XXX XX
(1.85) R
KX X KX
XXX XX
XXX X X
Between 43.00m and 43.60m: non intact, drilling disturbed, recovered § § i ; i 43
as; subangular and angular, fine to coarse, clayey gravel of siltstone. foRoRoRens
NIDD X% x
XX XXX
! 73 -8.81 | 43.60
43.00 - 60 : ’ Very weak, reddish brown MUDSTONE. Highly fractured zone.
44 .50 60 AZCL Discontinuities are: 0 to 90 degrees, very closely spaced, planar,
| smooth, tight, with soft, brown, clay infill (up to 0.25mm). (GRADE L 44
1) [BOLLIN MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
Between 44.12m and 44.25m: 85 degree joint, undulating, smooth,
clean.
44.80m - C49 Between 44.70m and 44.90m: very weak, reddish brown mudstone.
2.60
[ 15 (2.60) P 4
44.50 - gg
46.00 45.30m - D50
20
AZCL [
NIDD Between 46.00m and 46.20m: non intact, drilling disturbed, recovered 46
-11.41 | 46.20 as; angular, fine to coarse, clayey gravel of mudstone and siltstone. —
Very weak, thinly laminated (0 to 15 degrees) light greenish grey [ xx x x
f 0 46.40m - C51 SILTSTONE, with frequent (0 to 60 degree) off white, crystalline, |3 335 %[
100 (0.80) | gypsum veins (up to 3mm). (GRADE I) [BOLLIN MUDSTONE REENE
46.00 - X% XXX
pe 66 MEMBER] efodeiole
50 66 [NIDD MERCIA MUDSTONE GROUP fefopole
[~ - - X XX XX
47.00m - D52 1221 | 47.00 Very stiff, reddish brown, silty CLAY, with up to 50 percent angular .=~ : 47
NA (0.35) | lithorelicts (up to 25mm) of extremely and very weak mudstone.
-12.56 | 47.35 | (GRADE lll) [BOLLIN MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
Weak, reddish brown MUDSTONE. Highly fractured zone.
Discontinuities are: 0 to 90 degrees, very closely spaced, planar,
smooth locally undulating, tight with soft brown clay infill (up to
[ 100 0.25mm). (GRADE II) [BOLLIN MUDSTONE MEMBER] 48
47.50 - 7 13 (1.75) MERCIA MUDSTONE GROUP
49.00 7 48.40m - D53
— 49
49.15m - C54 -14.31 | 49.10 Ve - -
. ry weak, reddish brown MUDSTONE, with frequent (0 to 30
93 degrees) off white, crystalline, gypsum veins (up to 3mm).
49.00 - 3 2 (0-60) | (GRADE I) [BOLLIN MUDSTONE MEMBER]
50.50 37 MERCIA MUDSTONE GROUP
-14.91 4095700 Very stiff, reddish brown, silty CLAY, with up to 30 percent angular
[ 15.21 (50 00) lithorelicts (up to 25mm) of very weak mudstone. (GRADE lIl)
s ’ Continued next sheet
Flush Details Borehole Diameter Boring Progress Remarks:

Top (m) [Base (m)] Flush Type | Flush Return %

Depth (m)[Dia (mm)

[ Time [Depth (m)[Cased (m)[ Water (m)

SPT Hammer: AR2371 Energy Ratio: 62%

Casing Diameter

Water Strikes

Monitoring Installations

Depth (m)[Dia (mm)

Strike (m)] Cased (m)][Sealed (m)[Time (mins)Rose to (m)

Remarks

Top (m) [Base (m)] Pipe Type [Dia (mm)

Checked by:

Log status:

FINAL

IFARC

v01.01




Plant used: Project: Location ID:
] . |IAN FARMER Dando 2000/Comacchio 205 HyNet North West - Hydrogen Pipeline
B¢ ASSOCIATES |Dates: Client: BHO40A
14/11/2022 - 29/11/2022 Cadent Sheet 6 of 6
Location: Ground level: Logged by: Vertical scale: Project ID:
Rotary Boring Log 364420.02E 370251.97N 34.79mOD JM/AE 1:50 2230746
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth TORISCRI Fl Samples & Test Result (Ir_nesﬁ)l) @ﬁ‘;:(hng;‘;) Strata Description Legend S | Baak
Very stiff, reddish brown, silty CLAY, with up to 30 percent angular
NA ]50.20m - D55 lithorelicts (up to 25mm) of very weak mudstone. (GRADE IIlI)
[BOLLIN MUDSTONE MEMBER]
AZCL MERCIA MUDSTONE GROUP L
End of Borehole at 50.50m
— — 51
— — 52
B — 53
B — 54
— — 55
— — 56
B — 57
B — 58
— — 59
— — 60
Flush Details Borehole Diameter Boring Progress Remarks:
Top (m) [Base (m)[ Flush Type [ Flush Return % [Depth (m)[Dia (mm)| Date [ Time [Depth (m)[Cased (m)[ Water (m)
SPT Hammer: AR2371 Energy Ratio: 62%
Casing Diameter Water Strikes Monitoring Installations
Depth (m)[Dia (mm)[Strike (m)] Cased (m)][Sealed (m)[Time (mins)Rose to (m) Remarks Top (m) [Base (m)] Pipe Type [Dia (mm)
Checked by: MHW IFARC
Log status: FINAL v01.01




Plant used: Project: Location ID:
IAN FARMER Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH042
01/11/2022 - 15/11/2022 Cadent Sheet 1 of 6
Dynamic Sampling Location: Ground level: Logged by: Vertical scale: Project ID:
and Rotary Boring Log 364615.94E 370251.99N 37.59m0OD FH/CE 1:50 2230746
Samples & In Situ Testing Strata Details Groundwater
Depth Sample ID Test Result (Lmesg) (gﬁthngz‘g) Strata Description S || Backil
0.00 - 0.40 B1 Soft, dark brown, slightly gravelly, very sandy SILT. Gravel is
0.20 D2 (0.40) | subrounded to rounded, fine and medium including sandstone,
37.19 0.40 | slate and quartz.
-0.50 - 1.00 B3 TOPSOIL
0.70 D4 Light brown, silty, fine and medium SAND.
: ALLUVIUM
(0.80) v
1.20 SPT(S) N=18 (2,3/4,4,5.,5) 36.39 120 Medium dense, greyish brown, fine and medium SAND, with rare
1.20-1.65 D5 ) ) ) h
120-220 B17 pockets (up to 30mm) of firm, dark grey, silty clay with a slight
F : organic odour.
ALLUVIUM
3 (1.45)
2.20 SPT(S) N=12 (1,2/3,3,3,3)
2.20-2.65 D6
34.94 2.65 Very loose to loose, orangish brown, silty, fine and medium
SAND.
= ALLUVIUM
3.20 SPT(S) N=4 (1,1/1,1,1,1)
3.20-3.65 D7
[ 3.20-4.20 | B18
[ (2.55)
4.20 SPT(S) N=22 (2,4/5,4,5,8) . .
400 - 4.65 D8 Below 4.20m: medium dense.
5.20m - SPT(S) 32.39 5.20 Between 5.10m and 5.20m: firm, reddish brown, silty clay.
19 N=30 Stiff, reddish brown, slightly gravelly, sandy, silty CLAY. Gravel is
3 5.20 - 6.00 0 AZCL ((4,3/5,5,9,11) subangular to rounded, fine to coarse including mudstone,
e 0 5.20m - D9 siltstone and quartzite. Occasional angular fragments (up to
10mm) of black lignite.
6.00m - SPT(S) 50 GLACIAL TILL
(7,7/50 for 190mm)
100 6.00m - D10
L 6.00 -7.00 0 NA |6.00m - D19
0
(3.30)
16
700-750 | o | AZCL
0
7.50m - SPT(S)
N=28 (3,5/5,6,9,8)
7.50m - D11
- NA " 18.00m - D20
67
7.50 - 9.00 0
0
] 29.09 8.50 Assessed zone of core loss, likely clay.
GLACIAL TILL
9.00m - SPT(S) 50 -9
(3,3/50 for 230mm)
o | A4CH |o.00m-D12 (1.45)
9.00 - 10.20 0
0 =
3 2764 | 9.95 ey
TCRISCRIRQD FI Samples & Tests Continued next sheet
Dynamic Sample Recovery Remarks:
Top (m) [Base (m)[Dia (mm)|Recovery %] Remarks _[Service inspection pit hand excavated from GL to 1.20m. Between 4.20m and 5.20m: blowing sands.
1.20 100
2.20 3.20 100
3.20 4.20 100
4.20 5.20 100 SPT Hammer: AR3408 Energy Ratio: 63%
Water Strikes Monitoring Installations
Strike (m) [Cased (m)[Sealed (m)] Time (mins)[Rose to (m)] Remarks Top (m) [ Base (m) | Pipe Type | Dia (mm)
0.90 20 0.90
Checked by: MHW IFADS
Log status: FINAL v01.01




Plant used: Project: Location ID:
IAN FARMER Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH042
01/11/2022 - 15/11/2022 Cadent Sheet 2 of 6
Location: Ground level: Logged by: Vertical scale: Project ID:
Rotary Boring Log 364615.94E 370251.99N 37.59mOD FHICE 1:50 2230746
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth Tcsgé: RI Fl Samples & Test Result (Lmesgl) (?r(?iZLhn(e?g) Strata Description \évt:':e' mif;gﬂgn
Very stiff, fissured, reddish brown, silty CLAY, with up to 45
10.20m - SPT(S) percent angular lithorelicts (up to 25mm) of extremely weak and
50 (25 for very weak mudstone. Fissures are 0 to 90 degrees, very closely
[ NA [95mm/50 for (1.10) spaced, planar, smooth, locally polished. (GRADE IIl) [BOLLIN
155mm) MUDSTONE MEMBER]
100 10.20m - D13 MERCIA MUDSTONE GROUP
10.20-11.70] 0 10.35m - D21
0 26.54 | 11.05 Extremely weak to very weak, thinly bedded (5 to 15 degrees)
reddish brown MUDSTONE, with rare, light bluish grey reduction
22 111.40m - D22 (0.65) | spots (up to 5mm). Discontinuities are 0 to 90 degrees, very
3 closely spaced, planar, smooth, tight, with soft, brown, clay infill
11.70m - SPT(S) 25.89 | 11.70 | (up to 25mm) and localised black manganese staining (<1mm)
N=12 (1,1/1,3,4,4) (GRADE II) [BOLLIN MUDSTONE MEMBER]
L 11.70m - D14 MERCIA MUDSTONE GROUP
Very stiff, fissured, thickly laminated (0 to 5 degrees) bluish grey
27 AZCL locally mottled reddish brown, clayey SILT, with up to 60 percent
11.70 - 13.20 0 angular lithorelicts (up to 25mm) of extremely and very weak
o ’ 0 siltstone. Fissures are 0 to 90 degrees, very closely spaced,
(2.00) planar, smooth, locally polished, with localised, off white, gypsum
mineralisation (<3mm). (GRADE IIl) [BOLLIN MUDSTONE
[ MEMBER]
MERCIA MUDSTONE GROUP
NA |13:20m - SPT(S)
50 (25 for
[ 80mm/50 for
80mm)
33 13.20m - D15 23.89 | 13.70 Extremely weak to very weak, reddish brown MUDSTONE, with
13.20 - 0 13.20m - D23 rare light bluish grey reduction spots (up to 5mm). Discontinuities
- 14.70 0 are 0 to 90 degrees, very closely spaced, planar, smooth, tight, 14
AZCL with soft, brown, clay infill (up to 0.25mm) and localised black F
manganese staining (<1mm). (GRADE Il) [BOLLIN MUDSTONE
i MEMBER]
14.70m - SPT(S) MERCIA MUDSTONE GROUP
50 (6,9/50 for (2.35) Between 14.70m and 15.0m: drilling disturbed.
s 210mm) 15
2o |[14.70m-D16 s
90 15.10m - D24
14.70 - 0
F 16.20 0
Between 15.65m and 15.99m: very stiff, reddish brown, locally mottled
NA light bluish grey clay, with up to 50 percent angular lithorelicts (up to
= 25mm) of extremely weak mudstone and very weak siltstone.
21.54 | 16.05 Between 15.99m and 16.05m: moderately weak, light bluish grey
siltstone.
Assessed zone of core loss, likely fissured, silty clay. [BOLLIN
3 MUDSTONE MEMBER]
AZCL (1.25) MERCIA MUDSTONE GROUP .
27 Betwgen_ 16.70m and 17.30m: brown c{ayey fine sand, collapsed
16.20 - 0 material into borehole. Not representative of depth.
- 17.70
0
17.30m - D25 20.29 | 17.30 Very stiff, reddish brown, silty CLAY, with up to 60 percent angular
3 (0.40) | lithorelicts (up to 35mm) of very weak mudstone. (GRADE IIl)
19.89 | 17.70 | [BOLLIN MUDSTONE MEMBER]
17.80m - D26 MERCIA MUDSTONE GROUP
[ Very stiff, fissured, locally very thinly bedded (10 to 15 degrees)
reddish brown, locally mottled grey, silty CLAY, with up to 5
percent angular lithorelicts (up to 5mm) of extremely weak
17.70 - 100 mudstone. Fissures are 0 to 90 degrees, very closely spaced,
L 19.20 0 planar, smooth, locally polished, with black manganese staining
0 NA (<1mm). (GRADE |Va) [BOLLIN MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
(2.80)
3 Between 19.00m and 19.15m: very stiff, light bluish grey, clayey silt.
1920- | 90
20.70 0
Continued next sheet
Flush Details Borehole Diameter Boring Progress Remarks:
Top (m) [Base (m)[ Flush Type [ Flush Return % |Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)[ Water (m)
5.20 .00 Air mist 90 50.70 121 01/11 16:30 1.20 0.90
6.00 7.50 Air mist 90 02/11 08:00 1.20 0.70
7.50 9.00 Air mist 90 02/11 16:30  4.20 3.20 0.80
9.00 10.20 AII' mISt 90 03/11 08:00 4.20 3.20 0.70 SPT Hammer: AR3408 Energy Ratio: 63%
10.20 11.70 Air mist 90 - - - ————
11.70 13.20 Air mist 90 Casing Dlgmeter i Water Strlkes Monitoring Ir : ns_
1320 1470  Air mist % Depth (m)[Dia (mm)|Strike (m)[Cased (m)]Sealed (m)fTime (mins)Rose to (m)] Remarks Top (m) [Base (m)[ Pipe Type [Dia (mm)
) ’ L 50.70 139
14.70  16.20  Air mist 90
Checked by: MHW IFARC
FINAL v01.01

Log status:
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IAN FARMER
ASSOCIATES

Plant used:

Comacchio 205

Project:

HyNet North West - Hydrogen Pipeline

Location ID:

Dates:

01/11/2022 - 15/11/2022

Client:
Cadent

Sheet 3 of 6

BH042

Rotary Boring Log

Location:

364615.94E 370251.99N

Vertical scale:

1:50

Ground level:

37.59m0OD

Logged by:
FH/CE

Project ID:

2230746

Coring, Samples & In Situ Testing

Strata Details

Groundwater

Depth

TCR/SCR/
RQD Fi

Samples & Test Result

Level
(mOD)

Depth (m)
(Thickness)

Strata Description

Water
Strike

Backfill/
Installation

20.70 -
22.20

100
13
13

22.20 -
23.70

NA

23.70 -
25.20

12

100
30

NA

25.20 -
26.70

16

100
19

NA

26.70 -
28.20

(o]
cog

AZCL

28.20 -
29.70

-
o oo
o

NA

20.10m - D27

20.70m - C28

21.40m - D29

22.10m - D30

23.40m - D31

24.00m - C32

24.90m - D33

26.70m - D34

28.70m - D35

17.09

16.09

14.49

13.89

13.44

12.59

20.50

(1.00)

21.50

(1.60)

23.10
(0.60)
23.70
(0.45)
24.15

(0.85)

25.00

(8.15)

Very stiff, fissured, locally very thinly bedded (10 to 15 degrees)
reddish brown, locally mottled grey, silty CLAY, with up to 5
percent angular lithorelicts (up to 5mm) of extremely weak
mudstone. Fissures are 0 to 90 degrees, very closely spaced,

planar, smooth, locally polished, with black manganese staining
(<1mm). (GRADE IVa) [BOLLIN MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
Between 19.90m and 20.30m: very closely spaced, off white gypsum
veins (up to 20mm).

Very stiff, fissured, thickly laminated (10 to 15 degrees) light
bluish grey, locally mottled reddish brown, clayey SILT, with up to

5 percent angular lithorelicts (up to 5mm) of extremely weak
mudstone. Fissures are 0 to 30 degrees, very closely spaced,
planar, smooth. Rare, off white, angular fragments (up to 5mm) of
crystalline gypsum. (GRADE IVa) [BOLLIN MUDSTONE
MEMBER]
MERCIA MUDSTONE GROUP

Between 20.70m and 20.90m: weak, light bluish grey siltstone.
Very stiff, fissured, reddish brown, silty CLAY, with up to 30
percent angular lithorelicts (up to 5mm) of extremely weak
mudstone. Fissures are 35 to 50 degrees, closely spaced, planar,
smooth, locally polished with black manganese staining (<1mm).

Rare, angular fragments (up to 5mm) of light greyish white
gypsum. (GRADE II) [BOLLIN MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP

Very stiff, fissured, locally thickly laminated (10 to 15 degrees)
light bluish grey, clayey SILT, with up to 5 percent angular

lithorelicts (up to 8mm) of very weak siltstone. Fissures are 0 to
40 degrees, very closely spaced, planar, smooth, locally polished
with black manganese staining (<1mm). (GRADE [Va) [BOLLIN

MUDSTONE MEMBER]

MERCIA MUDSTONE GROUP

Very weak, thinly bedded (10 to 20 degrees) light bluish grey
SILSTONE. Discontinuities are 15 to 30 degrees, very closely
spaced, planar, smooth, clean. (GRADE Il) [BOLLIN MUDSTONE
MEMBER]

MERCIA MUDSTONE GROUP
Very stiff, fissured, thickly laminated ( 20 to 30 degrees) light
bluish grey, locally mottled reddish brown, clayey SILT, with up to
20 percent angular lithorelicts (up to 30mm) of very weak
siltstone. Fissures are 0 to 45 degrees, very closely spaced,
planar, smooth, locally polished. (GRADE III) [BOLLIN
MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
Very stiff, fissured, reddish brown, locally mottled light bluish grey,
silty CLAY, with up to 5 percent angular lithorelicts (up to 8mm) of
extremely weak mudstone and siltstone. Fissures are 0 to 90
degrees, very closely spaced, planar, smooth, locally polished.
(GRADE IVa) [BOLLIN MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
Between 25.50m and 25.78m: moderately weak, light bluish grey
siltstone. Discontinuities are set 1: 15 to 30 degrees, very closely and
closely spaced, planar, rough, clean. Set 2: 60 to 80 degrees, smooth,
clean.

Between 27.60m and 28.20m: assessed zone of core loss, likely
fissured silty clay.

Continued next sheet

Flush Details

Borehole Diameter

Boring Progress Remarks:

Top (m) [Base (m)] Flush Type [ Flush Return %

Depth (m)[Dia (mm)

Date

[ Time [Depth (m)Cased (m)] Water (m)

16.20
17.70
19.20
20.78
22.20
23.70
25.20
26.70

17.70
19.20
20.70
22.70
23.70
25.20
26.70
28.20

Air mist
Air mist
Air mist
Air mist
Air mist
Air mist
Air mist
Air mist

90
90
90
90
90
90
90
90

03/11
09/11
09/11
10/11

9.00 5.20 9.00
9.00 5.20 0.85
11.70  10.20 0.00
11.70  10.20 0.85

16:30
08:00
16:30
08:00

SPT Hammer: AR3408 Energy Ratio: 63%

Water Strikes

PRI
ns

Casing Diameter

Depth (m)[Dia (mm)|Strike (m)[Cased (m)[Sealed (m)[Time (mins)Rose to (m)]

Remarks

Top (m) [Base (m)] Pipe Type [Dia (mm)

Checked by:

MHW

Log status:

FINAL

IFARC
v01.01




Plant used: Project: Location ID:
IAN FARMER Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH042
01/11/2022 - 15/11/2022 Cadent Sheet 4 of 6
Location: Ground level: Logged by: Vertical scale: Project ID:
Rotary Boring Log 364615.94E 370251.99N 37.59mOD FHICE 1:50 2230746
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth Tcsgé: RI Fl Samples & Test Result (Lmesgl) (?r(?iZLhn(e?g) Strata Description \évt:':e' mif;gzgn
Very stiff, fissured, reddish brown, locally mottled light bluish grey,
silty CLAY, with up to 5 percent angular lithorelicts (up to 8mm) of
extremely weak mudstone and siltstone. Fissures are 0 to 90
29.70 - 100 30.50m - D36 degrees, very closely spaced, planar, smooth, locally polished.
0 GRADE IVa) [BOLLIN MUDSTONE MEMBER
31.20
0 MERCIA MUDSTONE GROUP
Between 31.15m and 31.40m: very stiff, light bluish grey, clayey silt.
31.65m - D37
33 Between 31.70m and 32.70m: assessed zone of core loss, likely
31.20 - 0 fissured silty clay.
—  32.70 0
AZCL
4.44 33.15 Very stiff, fissured, reddish brown, silty CLAY, with up to 30
32.70 - 100 percent angular lithorelicts ( up to 30mm) of extremely weak
- 34.20 0 33.45m - D38 mudstone. Fissures are 0 to 90 degrees, very closely spaced,
0 planar, smooth, locally polished. (GRADE III) [BOLLIN
MUDSTONE MEMBER]
3 MERCIA MUDSTONE GROUP
NA
[ (2.55)
34.20 - 180
35.70 0 35.10m - D39
1.89 35.70 Weak, thickly laminated (0 to 10 degrees) reddish brown, locally i‘i.i ol
mottled light bluish grey SILTSTONE. Discontinuities are 30 to 50 [x x x x x|
3 degrees, widely spaced, planar, undulating, rough, clean. 80 to 90 |22 %%~ 36
degrees, very closely spaced, planar, rough, clean. (GRADE [) foeRoRoRel s
3570 | 100 36.26m - C40 [BOLLIN MUDSTONE MEMBER] xxxx
3 37' 20 100 MERCIA MUDSTONE GROUP XXX xR
- 100 KX XXX
XXX XX}
XXXXX[
XXX XX [
XXX XX F
= Cixxxfp 37
XK xx X[
XXXXX}F
2 (3.25) NEILGE
XXX XX
- XXXXX[
XXX XX
00 SEEE:
37.20 - 100 eegoege &
— 38.70 100 PEENEE 38
XXXXX[F
XX xxxf
3 38.48m - C41 At 38.48m: very weak. >>X<( S g i E o
Between 38.70m and 38.80m: non intact, drilling disturbed, recovered Q § i i Q F
136 38.95 as; angular, fine to coarse siltstone gravel. XXX X X[
— o ’ Extremely weak to very weak, reddish brown MUDSTONE. 39
100 Discontinuities are 0 to 90 degrees, extremely closely and very r
38.70 - 30 closely spaced, planar, smooth, tight, with soft, brown, clay infill
f 40.20 (up to 0.25mm). (GRADE Il) [BOLLIN MUDSTONE MEMBER]
30 22 (1.05)
39.55m - D42 MERCIA MUDSTONE GROUP
B -2:41 | 40.00 Continued next sheet 40
Flush Details Borehole Diameter Boring Progress Remarks:
Top (m) [Base (m)[ Flush Type [ Flush Return % |Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)[ Water (m)
2820 29.70  Air mist 90 10/11 16:30 2220 10.20 17.60
29.70 31.20  Air mist 90 11711 08:00 22.20 10.20 1.85
31.20 32.70  Air mist 90 11711 16:30 31.20 11.00 20.00
32.70 34.20 AII' mISt 90 14/11 08:00 31.20 11.00 0.00 SPT Hammer: AR3408 Energy Ratio: 63%
34.20 35.70  Air mist 90 - - - e
3570 37.20 Air mist 90 Casing Diameter Water Strikes Monitoring Ir ns
37:20 38:70 Air mist % Depth (m)[Dia (mm)|Strike (m)[Cased (m)[Sealed (m)[Time (mins)Rose to (m)] Remarks Top (m) [Base (m)] Pipe Type [Dia (mm)
38.70 40.20  Air mist 90
Checked by: MHW IFARC
Log status: FINAL v01.01




Plant used: Project: Location ID:
IAN FARMER Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH042
01/11/2022 - 15/11/2022 Cadent Sheet 5 of 6
Location: Ground level: Logged by: Vertical scale: Project ID:
Rotary Boring Log 364615.94E 370251.99N 37.59mOD FHICE 1:50 2230746
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth Tcsgé: RI Fl Samples & Test Result (Lmesgl) (?r(?iZLhn(e?g) Strata Description \évt:':e' mif;gzgn
Very stiff, fissured, reddish brown, locally mottled light bluish grey, [=-
silty CLAY. Fissures are 0 to 90 degrees, closely spaced, planar,
smooth. (GRADE IVb) [BOLLIN MUDSTONE MEMBER]
- MERCIA MUDSTONE GROUP
(1.50)
40.20 - 180
- 41.70 0
41.14m - D43
] -3.91 41.50 Very stiff, fissured, light bluish grey, silty CLAY, with up to 10
percent angular lithorelicts (up to 5mm) of very weak siltstone.
Fissures are 30 to 50 degrees, medium spaced, planar, smooth,
- locally polished. (GRADE 1Va) [BOLLIN MUDSTONE MEMBER]
(1.25) | MERCIA MUDSTONE GROUP
100 42.25m - D44 Between 42.20m and 42.25m: moderately weak, light bluish grey
41.70 - siltstone.
4320 5 B_etween 42.40m and 42.43m: moderately weak, light bluish grey
0 siltstone.
-5.16 | 4275 e SR, fissured, reddish brown, silty CLAY, with up to 25
- percent angular lithorelicts (up to 30mm) of very weak mudstone.
Fissures are 0 to 90 degrees, very closely spaced, planar,
43.20m - D45 (0.90) | smooth, locally polished. (GRADE IIl) [BOLLIN MUDSTONE
MEMBER]
- MERCIA MUDSTONE GROUP
NA 6.06 | 4365 [ : . . .
ery stiff, reddish brown, locally mottled light bluish grey, silty
43.20 - 100 CLAY, with up to 5 percent angular lithorelicts (up to 8mm) of very
—  44.70 0 weak mudstone. (GRADE IVa) [BOLLIN MUDSTONE MEMBER]
0 MERCIA MUDSTONE GROUP
44.65m - D46
(2.50)
44.70 - 180
[ 46.20 0 Between 45.50m and 45.70m: frequent, extremely closely spaced,
45.70m - D47 thick laminations of off white, fibrous gypsum.
-8.56 | 4615 Very stiff, reddish brown, silty CLAY, with up to 70 percent angular
lithorelicts (up to 30mm) of very weak and weak mudstone.
3 46.50m - D48 (GRADE I1I) [BOLLIN MUDSTONE MEMBER]
(1.05) MERCIA MUDSTONE GROUP
a620- | 100
—  47.70 0
-9.61 | 47.20 INyery Weak, thickly laminated (0 to 15 degrees) reddish brown
MUDSTONE. Discontinuities are 0 to 90 degrees, extremely
3 closely and very closely spaced, planar, smooth, clean. (GRADE
1I) [BOLLIN MUDSTONE MEMBER]
47.80m - D49 MERCIA MUDSTONE GROUP
- = 48
4770 - 180 25 (2.20)
E 49.20 0
Between 48.70m and 48.90m: occasional, light greenish grey
reduction spots (up to 10mm).
— - 49
4920 - 100 49.40m - C50 -11.81 | 4940 Weak, thinly to thickly laminated ( 5 to 15 degrees) light bluish TEELLE
5070 87 grey, locally mottled reddish brown SILTSTONE, with frequent (0 |7 % % 5 Xt
’ 87 to 5 degree) off white gypsum veins (up to 30mm). Discontinuities | % xF
are 20 to 40 degrees, widely spaced, planar, smooth, clean, with  [xxxxxf
B Continued next sheet 50
Flush Details Borehole Diameter Boring Progress Remarks:
Top (m) [Base (m)[ Flush Type [ Flush Return % |Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)[ Water (m)
40.20 41.70  Air mist 90 14/11 16:30 37.20 14.00 24.00
4170 43.20  Air mist 90 15/11 08:00 37.20 14.00 4.40
4320 4470  Air mist 90 15/11 16:30 50.70 14.00 24.50
44.70 46.20 AII' mISt 90 16/11 08:00 50.70 14.00 17.70 SPT Hammer: AR3408 Energy Ratio: 63%
46.20 47.70 Air mist 90 - - - ————
47.70 4920 Air mist 90 Casing Diameter Water Strikes Monitoring Ir ns
49:20 50:70 Air mist % Depth (m)[Dia (mm)|Strike (m)[Cased (m)[Sealed (m)[Time (mins)Rose to (m)] Remarks Top (m) [Base (m)] Pipe Type [Dia (mm)
Checked by: MHW IFARC
FINAL v01.01

Log status:




Plant used: Project: Location ID:
. |IAN FARMER Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH042
01/11/2022 - 15/11/2022 Cadent Sheet 6 of 6
Location: Ground level: Logged by: Vertical scale: Project ID:
Rotary Boring Log 364615.94E 370251.99N 37.59mOD FH/CE 1:50 2230746
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth TCRISCRI Fl Samples & Test Result (Lmesg) (%fi‘;‘khn(e';‘;) Strata Description Legend S || Backil
Weak, thinly to thickly laminated ( 5 to 15 degrees) light bluish foeolone
grey, locally mottled reddish brown SILTSTONE, with frequent (0 rxEax
2 (1.30) | to 5 degree) off white gypsum veins (up to 30mm). Discontinuities |« x x x x
a are 20 to 40 degrees, widely spaced, planar, smooth, clean, with X ZZ%ZF
1311 | 5070 black manganese staining (<1mm). (GRADE 1) [BOLLIN joloRoReRe
e ’ MUDSTONE MEMBER] E
MERCIA MUDSTONE GROUP E
3 End of Borehole at 50.70m E 51
- - 52
3 - 53
- - 54
- - 55
- - 56
- - 57
- - 58
- - 59
= - 60
Flush Details Borehole Diameter Boring Progress Remarks:
Top (m) [Base (m)[ Flush Type [ Flush Return % |Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)[ Water (m)
SPT Hammer: AR3408 Energy Ratio: 63%
Casing Diameter Water Strikes Monitoring Installations
Depth (m)[Dia (mm)|Strike (m)[Cased (m)[Sealed (m)[Time (mins)Rose to (m)] Remarks Top (m) [Base (m)] Pipe Type [Dia (mm)
Checked by: MHW IFARC
Log status: FINAL v01.01




Plant used: Project: Location ID:
IAN FARMER Dando 2000/Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCIATES |Dates: Client: BH096
12/10/2022 - 18/10/2022 Cadent Sheet 1 of 1
Cable Percussion Location: Ground level: Logged by: Vertical scale: Project ID:
and Rotary Boring Log 369343.97E 383993.98N 71.53mOD JJIAE 1:50 2230746
Samples & In Situ Testing Strata Details Groundwater
Depth Sample ID Test Result (Lmesg) ($§‘;Lhn(e';'s)) Strata Description Legend S | Baak
0.10-0.30 B1 Dark brown, gravelly, clayey, very silty, fine to coarse SAND. S R
0.20 D2 (0.40) | Gravel is angular to subrounded, fine to coarse including ’ 7
71.13 0.40 sandstone, siltstone and flint.
- 0.50 D4 TOPSOIL
0.50 - 0.80 B3 Light reddish brown, gravelly, clayey, silty, fine to coarse SAND.
Gravel is angular to subrounded, fine to coarse including
(1.10) sandstone. (Grade IVb) [BOLLIN MUDSTONE MEMBER]
-1.00-1.20 | BS MERCIA MUDSTONE GROUP
Below 1.20m: becoming very gravelly.
p 150 E)T;E)Snlr?q()) (20 for 125mm/50 70.03 1.50 Very dense, reddish brown, sandy GRAVEL. Gravel is angular to
150-1.70 D6 subangular, fine to coarse including sandstone. (Grade Ill)
’ ’ [BOLLIN MUDSTONE MEMBER]
— (1.00) | MERCIA MUDSTONE GROUP
2.30 SPT(C) 50 (25 for 70mm/50
for 70mm) 250
2.30-244 £} 69.03 ’ Very weak, thinly laminated (0 to 5 degrees) reddish brown, silty,
2.50-3.00 74 slightly micaceous, fine grained SANDSTONE, with very closely
40 spaced, thin laminations of extremely weak, brown mudstone.
9 (1.10) Discontinuities are: 0 to 5 degrees, very closely spaced, planar
’ and undulating, rough, clean with frequent black staining (1mm).
(GRADE 1) [BOLLIN MUDSTONE MEMBER]
100 MERCIA MUDSTONE GROUP
 3.00-4.00 95 67.93 3.60 Between 3.50m and 3.55m: non intact drilling disturbed.
75 ' ’ Weak, locally moderately weak, thinly laminated to very thinly
bedded (0 to 5 degrees) reddish brown locally mottled light
blueish grey, slightly micaceous, fine grained SANDSTONE and
4.10m - C8 SILTSTONE, with extremely closely and very closely spaced thin |. ..
laminations of extremely weak, brown mudstone. Discontinuities MR
are 0 to 5 degrees, closely to medium spaced, planar and
[ undulating, rough, clean with localised black staining (1mm).
100 (GRADE I) [BOLLIN MUDSTONE MEMBER]
4.00-5.50 | 100 6 MERCIA MUDSTONE GROUP
98 At 4.10m: very weak.
3 Between 4.33m and 4.40m: 70 degrees joint, planar, rough, clean.
Between 4.50m and 5.40m: 85 degree joint, planar, rough, clean.
Between 4.75m and 5.00m: moderately weak.
- NIDD Between 5.90m and 6.00m: non inact, drilling disturbed, recovered as;
97 subangular, fine to coarse gravel of moderately weak sandstone.
5.50-7.00 85 Between 6.24m and 6.30m: non intact, drilling disturbed.
- 85 2 6.40m - C9 Between 6.40m and 6.64m: moderately weak. £
(6.40) Between 6.67m and 6.95m: 85 degree joint, undulating, rough, clean.
A Between 7.00m and 7.14m: 85 degree joint, planar, smooth, clean.
Between 7.14m and 7.22m: non intact, drilling disturbed.
Between 7.22m and 7.60m: 90 degree joint, stepped, rough, clean.
o Between 7.44m and 7.47m: frequent dissolution vugs (up to 4mm) with NS
100 white mineralisation. |,
7.00 - 8.50 86 Between 7.56m and 7.69m: frequent dissolution vugs (up to 6mm). R
86
2 Between 8.42m and 8.90m: moderately weak.
8.70m - C10
3 100
8.50-10.00( 100
100
I Between 9.47m and 9.51m: highly micaceous.
Between 9.75m and 10.00m: moderately weak. N
TCRISCRIRQD il Samples & Tests 61.53 | 10.00 End of Borehole at 10.00m 10
Chiselling Borehole Diameter Boring Progress Remarks:
From (m)[ To (m) [Time (mins)[ Remarks _ |Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)[ Water (m) [Service inspection pit hand excavated from GL to
1.80 2.30 60 10.00 121 12/10 16:30 2.30 2.30 1.90 [1.20m.
17/10 08:00 2.50 2.50 1.20
17/10 16:30 10.00 2.50 7.80
SPT Hammer: AR4034 Energy Ratio: 63%
Casing Diameter Water Strikes Monitoring Installations
Depth (m)[Dia (mm)[Strike (m)] Cased (m)][Sealed (m)[Time (mins)Rose to (m) Remarks Top (m) [Base (m)] Pipe Type [Dia (mm)
2.50 150 8.50 2.50 20 7.80 8.50 - 10.00m 0.00 8.70 Plain 19
10.00 139 8.70 9.00 Piezo tip 19
Checked by: MHW IFACP
v01.01

Log status: FINAL




Plant used: Project: Location ID:
IAN FARMER Dando 2000/Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCIATES |Dates: Client: BH097
17/10/2022 - 25/10/2022 Cadent Sheet 1 of 2
Cable Percussion Location: Ground level: Logged by: Vertical scale: Project ID:
and Rotary Boring Log 369365.95E 384035.95N 72.42m0OD JJITW 1:50 2230746
Samples & In Situ Testing Strata Details Groundwater
Depth Sample ID Test Result (Lmesg) (gﬁ’;:(hn(e';'s)) Strata Description S | Baak
0.00-0.30 B1 Dark brown, slightly gravelly, silty, fine to coarse SAND with
0.20 D2 (0.40) | frequent roots and rootlets (<2mm). Gravel is angular to
72.02 0.40 | subangular and subrounded, fine to coarse including sandstone
- 0.50 - 1.00 B3 and quartz.
(0.60) TOPSOIL
0.80 D4 ’ Reddish brown, gravelly, fine to coarse SAND. Gravel is angular
to subangular and subrounded, fine to coarse including
3 71.42 1.00 sandstone, quartz and flint.
GLACIOFLUVIAL DEPOSITS
Very dense, reddish brown, gravelly, clayey, very silty fine to
L 150 SPT(S) 50 (4,10/50 for coarse SAND locally becoming, slightly gravelly, sandy silt. Gravel
125mm) (1.30) is angular to subangular, fine and medium including sandstone
150-178 | D6 and siltstone. (Grade IVb) [BOLLIN MUDSTONE MEMBER]
1.50 - 2.00 B5 MERCIA MUDSTONE GROUP
230 E)}:-;(Osnli()) (25 for 50mm/50 | 70.12 230 Very dense, reddish brown, sandy GRAVEL. Gravel is angular e s
2.30-242 D7 69.92 250 and subangular, fine to coarse, including sandstone lithorelicts. oletelole!
(Grade II1)[BOLLIN MUDSTONE MEMBER] xrxx
0.85 MERCIA MUDSTONE GROUP XK KK X
= (0.85) Weak, thickly laminated (0 to 5 degrees) reddish brown, locally oRoRoRolel SE
100 0 mottled light bluish grey, slightly micaceous SILTSTONE. (GRADE | % x % *
2.50-4.00 | 100 1) [BOLLIN MUDSTONE MEMBER] % %
100 69.07 | 3.35 | MERCIA MUDSTONE GROUP
F (0 50) Between 3.20m and 3.?3m: non {ntact, drilling disturbed. _
) Very weak to weak, thickly laminated (0 to 5 degrees) reddish
68.57 3.85 br_own, locally mottled light bluish grey, fine grained, slightly
micaceous SANDSTONE. (GRADE I) [BOLLIN MUDSTONE
MEMBER]
MERCIA MUDSTONE GROUP
Weak, thickly laminated to very thinly bedded (0 to 5 degrees)
3 reddish brown, locally mottled light bluish grey, fine grained,
100 slightly micaceous SANDSTONE and SILTSTONE, with
4.00-5.50 | 100 occasional light bluish grey reduction spots ( up to 5mm).
100 Discontinuities are 3 to 5 degrees, widely spaced, planar locally
3 undulating, slightly rough, clean with localised black staining
5.20m-C8 (<2mm). (GRADE I) [BOLLIN MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
100
5.50-7.00 100 (4.65)
100
1 Between 6.85m and 7.10m: weak, light bluish grey, slightly micaceous |+ - - « -
siltstone. =7
7.17m - C9
0 |
7.00-8.50 188 Between 7.74m and 7.77m: non intact, drilling disturbed. RS
S L L g
63.92 8.50 Weak, thickly laminated (0 to 5 degrees) reddish brown, slightly X% X X X
micaceous SILTSTONE with occasional light bluish grey reduction | % %
spots (up to 5mm). Discontinuities are: 3 to 5 degrees, widely PERNE
- spaced. planar and undulating, slightly rough, clean with localised |[* x> == g
100 black staining (<2mm). (GRADE 1) [BOLLIN MUDSTONE pogedege
8.50-10.00( 100 (3.00) | MEMBER] REELT
100 MERCIA MUDSTONE GROUP TEREE
3 Between 8.50m and 8.57m: non intact, drilling disturbed. § § § % : F
XX X % X
XXX XX
XXX XX
XXX XX
TCRISCRIRQD FI Samples & Tests Continued next sheet 10
Chiselling Borehole Diameter Boring Progress Remarks:
From (m)[ To (m) [Time (mins)[ Remarks _ |Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)[ Water (m) [Service inspection pit hand excavated from GL to
1.80 2.30 60 11.50 121 17/10 16:30  2.50 1.20m.
21/10 08:00 2.50 2.50
21/10 16:30  8.50 2.50
2410 08:00 850  2.50 SPT Hammer: JTO1 Energy Ratio: 66%
Casing Diameter Water Strikes Monitoring Installations
Depth (m)[Dia (mm)|Strike (m)[Cased (m)]Sealed (m)[Time (minsJRose to (m)] Remarks Top (m) [Base (m)[ Pipe Type [Dia (mm)
2.50 150
11.50 139
Checked by: MHW \FA CP
Loq StgtUSZ FINAL v01.01




Plant used: Project: Location ID:
8 . IAN FARMER Dando 2000/Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCIATES |Dates: Client: BH097
17/10/2022 - 25/10/2022 Cadent Sheet 2 of 2
Location: Ground level: Logged by: Vertical scale: Project ID:
Rotary Boring Log 369365.95E 384035.95N 72.42mOD JITW 1:50 2230746
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth TORISCRI Fl Samples & Test Result (Ir_nesﬁ)l) ($§‘;:(hn(e';‘;) Strata Description Legend S | Baak
Weak, thickly laminated (0 to 5 degrees) reddish brown, slightly foeolono
micaceous SILTSTONE with occasional light bluish grey reduction rxEnx
spots (up to 5mm). Discontinuities are: 3 to 5 degrees, widely X% X X X
[ 10.50m - C10 spaced. planar and undulating, slightly rough, clean with localised |% %% %5E
100 black staining (<2mm). (GRADE |) [BOLLIN MUDSTONE hegeelel
10.00 - 11.50| 100 MEMBER] WKk k%
100 MERCIA MUDSTONE GROUP opcheepe
= Between 10.07m and 10.09m: elongate, light greyish white, calcite vug eloloiolol 1
(20x30x30mm) XXX KX
XX XXX
XXX XX
XX XXX
60.92 11.50 End of Borehole at 11.50m
— =12
- =13
— — 14
— — 15
— ~ 16
— 17
- 18
— =19
— ~ 20
Flush Details Borehole Diameter Boring Progress Remarks:
Top (m) [Base (m)[ Flush Type [ Flush Return % [Depth (m)[Dia (mm)| Date [ Time [Depth (m)[Cased (m)[ Water (m)
24/10 16:30  11.50 2.50
SPT Hammer: JTO1 Energy Ratio: 66%
Casing Diameter Water Strikes Monitoring Installations
Depth (m)[Dia (mm)[Strike (m)] Cased (m)][Sealed (m)[Time (mins)Rose to (m) Remarks Top (m) [Base (m)] Pipe Type [Dia (mm)
Checked by: MHW IFARC
Log status: FINAL v01.01




Plant used: Project: Location ID:
IAN FARMER Dando 2000 HyNet North West - Hydrogen Pipeline
ASSOCIATES |Dates: Client: BH 1 06
29/09/2022 Cadent Sheet 1 of 2
Cable Percussion Location: Ground level: Logged by: Vertical scale: Project ID:
Borehole Log 372281.03E 388603.95N 23.43mOD TB 1:50 2230746
Samples & In Situ Testing Strata Details Groundwater
Depth Sample ID Test Result (Lmes%l) (gﬁ’;:(hn(e';'s)) Strata Description Legend S | Baak
0.00 - 0.60 B1 MADE GROUND: Dark brown, slightly gravelly, silty, organic, fine
0.20 ES2 to coarse SAND. Gravel is subangular to subrounded, fine to
(0.60) coarse including sandstone, siltstone, mudstone, slate and glass
- fragments. -
0.60 - 1.00 B3 22.83 0.60 KMADE GROUND
0.70 ES4 (0.40) | Light brown, silty, fine to coarse SAND.
[ 1 00-120 B5 2943 1.00 SHIRDLEY HILL SAND FORMATION
Robe : ’ Firm, brown, locally mottled light grey, slightly sandy CLAY.
1.10 ES6 (0.30) ALLUVIUM
1.20 SPT(S) N=11(2,2/2,3,3,3) 22.13 1.30 - - —— -
1.20-1.65 D7 Medium dense, brown, slightly clayey, very silty, fine and medium
[ 1.30-1.80 | B8 SAND.
ALLUVIUM
2.20 SPT(S) N=10 (2,1/2,3,2,3)
2.20-2.65 D10
L 2.20-2.70 B9
- 3.00 SPT(S) N=11 (2,2/3,3,2,3) L )
3.00 - 3.45 D12 Between 3.00m and 5.00m: with occasional bands and lenses of clay.
3.00 - 3.50 B11
4.20 SPT(S) N=15 (2,3/3,4,4,4) (5.70)
4.20-4.65 D14
L 4.20-4.70 B13
5.20 SPT(S) N=5(1,1/2,1,1,1) .
5.20 - 5.65 D16 Below 5.20m: loose.
L 5.20-5.70 B15
6.70 SPT(S) N=4 (1,1/0,1,1,2)
6.70-7.15 D17
7.00-7.50 | B18 1643 | 7.00  Er Shinly to thickly laminated, brown sity CLAY.
ALLUVIUM
—8.00 - 8.45 | UT19 |30 blows. 90% recovery At 8.00m: medium strength.
- 8.50 D20 (3.10)
- 9.00 SPT(S) N=11 (2,2/2,3,3,3)
-9.50 - 9.95 D21
B Continued next sheet
Chiselling Borehole Diameter Boring Progress Remarks:
From (m)[ To (m) [Time (mins)[ Remarks _ |Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)[ Water (m) [Service inspection pit hand excavated from GL to
11.00 121 29/09 16:03 11.00 11.00 9.00 [1.20m.
SPT Hammer: AR2371 Energy Ratio: 62%
Casing Diameter Water Strikes Monitoring Installations
Depth (m)[Dia (mm)[Strike (m)] Cased (m)][Sealed (m)[Time (mins)Rose to (m) Remarks Top (m) [Base (m)] Pipe Type [Dia (mm)
11.00 150
Checked by: MHW IFA CP
Log status: FINAL v01.01




Plant used:

Project:

Location ID:

® . IAN FARMER Dando 2000 HyNet North West - Hydrogen Pipeline
B ASSOCIATES |Dates: Client: BH1 06
29/09/2022 Cadent Sheet 2 of 2
Cable Percussion Location: Ground level: Logged by: Vertical scale: Project ID:
Borehole Log 372281.03E 388603.95N 23.43mOD TB 1:50 2230746
Samples & In Situ Testing Strata Details Groundwater
Depth Sample ID Test Result (Ir_nesﬁ)l) ($§z:(hn(e';‘;) Strata Description S | Baak
13.33 | 10.10 | Firm, thinly to thickly laminated, brown silty CLAY.
ALLUVIUM
Brown, silty, fine and medium SAND.
- (0.90) ALLUVIUM
3 1243 | 11.00 End of Borehole at 11.00m
— 12
— —13
— — 14
— 15
— — 16
— — 17
— — 18
— — 19
— — 20
Chiselling Borehole Diameter Boring Progress Remarks:
From (m)[ To (m) [Time (mins)[ Remarks  |Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)[ Water (m)
SPT Hammer: AR2371 Energy Ratio: 62%
Casing Diameter Water Strikes Monitoring Installations
Depth (m)[Dia (mm)[Strike (m)] Cased (m)][Sealed (m)[Time (mins)Rose to (m) Remarks Top (m) [Base (m)] Pipe Type [Dia (mm)
Checked by: MHW IFA CP
Log status: FINAL v01.01




Plant used: Project: Location ID:
IAN FARMER Dando 2000 HyNet North West - Hydrogen Pipeline
ASSOCIATES |Dates: Client: BH 1 1 4
29/09/2022 Cadent Sheet 1 of 1
Cable Percussion Location: Ground level: Logged by: Vertical scale: Project ID:
Borehole Log 372153.01E 388551.97N 25.20mOD FH 1:50 2230746
Samples & In Situ Testing Strata Details Groundwater
Depth Sample ID Test Result (Lmesg) ($§‘;Lhn(e';'s)) Strata Description S | Baak |
0.00 - 0.40 B1 Dark greyish brown, very silty, fine SAND with rare gravel. Gravel R
0.20 D2 (0.40) | is subrounded to rounded, fine and medium including sandstone.
TOPSOIL
24.80 0.40
- 0.50 ES3 Brownish orange, slightly silty, fine SAND.
0.50 - 1.00 B4 SHIRDLEY HILL SAND FORMATION
0.60 D5
- 1.00 ES6 5
At 1.20m: medium dense. :;
- 1.50 SPT(S) N=11 (2,1/4,3,2,2)
1.50-1.95 D7 (2.60)
1.80-2.20 B8 .
Fo200 | (SPT(S)N=6 (2222.22) Below 2.00m: Ioase
2.00-245 | D10
73 ogog 45 D11 SPT(S)N=7 (1,3/2,21,2) 22.20 3.00 Loose, brown, very silty, fine SAND. .
. ’ (0.50) ALLUVIUM |
[ 21.70 350 Firm, brown, silty CLAY with frequent bands of brown, fine sand.
3.80 D12 ALLUVIUM
- 4.00 SPT(S) N=8 (2,2/2,2,2,2)
4.00 - 4.45 D14
4.00-4.50 B13
4.80 D15
- 5.00 U 82 blows. No recovery
5.00 - 5.50 B16
5.80 D17
- 6.00 SPT(S) N=16 (2,3/3,4,4,5)
6.00 - 6.45 D18
6.80 D19 (6.50)
— 7.00 U 49 blows. No recovery
7.00 - 7.50 B20
7.80 D21
8.20 SPT(S) N=16 (2,3/3,4,4,5)
8.20 - 8.65 D22
8.80 D23
- 9.50 SPT(S) N=17 (2,4/4,4,4,5)
9.50 D24
B 1520 | 10.00 End of Borehole at 10.00m 10
Chiselling Borehole Diameter Boring Progress Remarks:
From (m)[ To (m) [Time (mins)[ Remarks _|Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)[ Water (m) [Service inspection pit hand excavated from GL to
10.00 150 29/09 14:00  10.00 9.50 1.20m.
SPT Hammer: LSI2 Energy Ratio: 62%
Casing Diameter Water Strikes Monitoring Installations
Depth (m)[Dia (mm)[Strike (m)] Cased (m)][Sealed (m)[Time (mins)Rose to (m) Remarks Top (m) [Base (m)] Pipe Type [Dia (mm)
9.50 150 2.50 1.50 2.60 20 2.10 0.00 1.00 Plain 50
1.00 3.50 Slotted 50
Checked by: MHW IFA CP
Log status: FINAL v01.01




Plant used: Project: Location ID:
IAN FARMER Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH302
10/11/2022 - 15/11/2022 Cadent Sheet 1 of 5
Dynamic Sampling Location: Ground level: Logged by: Vertical scale: Project ID:
and Rotary Boring Log 364154.00E 370890.03N 34.74mOD JITW 1:50 2230746
Samples & In Situ Testing Strata Details Groundwater
Depth Sample ID Test Result (Lmesg) (gﬁthngz‘g) Strata Description S || Backil
0.10 - 0.30 B1 Dark brown, slightly gravelly, silty, fine and medium SAND with :
0.20 D2 (0.40) | frequent roots and rootlets (<3mm). Gravel is angular to
34.34 0.40 | subangular, fine to coarse including flint and quartz.
- 0.50 - 0.80 B3 TOPSOIL
0.60 D4 Reddish brown, very gravelly, clayey, fine and medium SAND with
(0.80) | rare to occasional fine rootlets (<1mm). Gravel is angular to
subangular, fine to coarse including sandstone and quartz.
-1.00-1.20 | BS GLACIOFLUVIAL DEPOSITS
1.10 D6 33.54 1.20 Below 1.00m: becoming light brown, rootlets absent and gravelly.
1.20 SPT(S)N=10 (1,1/2,1,3,4) Firm, reddish brown, slightly sandy, slightly gravelly, silty CLAY.
} 1.20-165 | D7 Gravel is subrounded and rounded, fine to coarse, including
quartzite, siltstone and quartz.
180-190 | D22 GLACIAL TILL
i Below 2.00m: stiff.
2.20 SPT(S) N=16 (3,4/4,3,4,5)
2.20-2.65 D8
3 (3.70)
3.20-3.70 UT9 |39 blows. 100% recovery At 3.20m: high strength, sandy.
At 3.70m: sandy.
4.20 SPT(S) N=33 (4,5/7,8,9,9)
4.20-465 | D10
F4.50-4.60 | D23
- 29.84 4.90 Very stiff, reddish brown, silty CLAY, with up to 15 percent
510-5.20 | D24 (0.50) subangular lithorelicts (up to 5mm) of extremely weak reddish
5.20 SPT(S) N=48 brown mudstone. (GRADE IVa) [BOLLIN MUDSTONE MEMBER]
(7,9/9,12,14,13) 29.34 5.40 | MERCIAMUDSTONE GROUP
- 5.20 - 5.65 D11 Between 5.25m and 5.30m: 25 degree fissure, planar, smooth, with
reddish brown, fine sand infill (up to 3mm).
Very stiff, fissured, reddish brown mottled light bluish grey, silty
CLAY, with up to 40 percent angular lithorelicts (up to 25mm) of
3 extremely weak mudstone. Fissures are 0 to 35 degrees,
6.20 SPT(S) N=44 extremely closely spaced, planar, smooth. (GRADE IIl) [BOLLIN
(4,719,12,11,12) (3.20) | MUDSTONE MEMBER]
[ 6.20-6.30 | D25 MERCIA MUDSTONE GROUP
6.20-6.65 | D12
7.20m - SPT(S)
N=44
3 100 (9,8/8,9,14,13)
7.20-8.20 0 NA |7.20m-D13
0 7.50m - D26
1 50 AZCL
8.20-9.00 8 26.14 8.60 Very stiff, reddish brown mottled light bluish grey, silty CLAY, with
NA up to 10 percent subangular lithorelicts (up to 6mm) of extremely
. _SPT weak mudstone and siltstone. (GRADE [Va) [BOLLIN
AZCL ﬁ,ggg‘ SPT(S) (0.95) | MUDSTONE MEMBER]
(4,4/7,9,7,16) MERCIA MUDSTONE GROUP
85 47,97,
9.00m - D14
9.00 - 10.00 0 s
0 NA |9.30m - D27 25.19 9.85 Very stiff, reddish brown, silty CLAY, with up to 60 percent angular
9.80m - D28 (0.45) | lithorelicts ( up to 20mm) of very weak mudstone. (GRADE III)
[BOLLIN MUDSTONE MEMBER]
TCRISCRIRQD FI Samples & Tests 24.74 | 10.00 Continued next sheet
Dynamic Sample Recovery Remarks:

Top (m) [Base (m)[Dia (mm)[Recovery %| Remarks _[Service inspection pit hand excavated from GL to 7.00m.
1.20 2.20 100 Between 17.50m and 19.50m; dynamic sampling.

2.20 3.20 100
3.20 3.70 100 UT100
3.70 4.20 100 SPT Hammer: JTO1 Energy Ratio: 66%
4.20 5.20 100 Water Strikes Monitoring Installations
5.20 6.20 100 Strike (m) [Cased (m)[Sealed (m)] Time (mins)[Rose to (m)] Remarks Top (m) [ Base (m) | Pipe Type | Dia (mm)
6.20 7.20 100 1.20 0 1.20
Checked by: MHW IFADS
Log status: FINAL v01.01




Plant used: Project: Location ID:
IAN FARMER Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH302
10/11/2022 - 15/11/2022 Cadent Sheet 2 of 5
Location: Ground level: Logged by: Vertical scale: Project ID:
Rotary Boring Log 364154.00E 370890.03N 34.74mOD JITW 1:50 2230746
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth Tcsgé: RI Fl Samples & Test Result (Lmesgl) (?r(?iZLhn(e?g) Strata Description \évt:':e' mif;gzgn
Very stiff, reddish brown, silty CLAY, with up to 60 percent angular [
lithorelicts ( up to 20mm) of very weak mudstone. (GRADE IIl) :
[BOLLIN MUDSTONE MEMBER]
- MERCIA MUDSTONE GROUP
0 Stiff, fissured, reddish brown mottled light bluish grey, silty CLAY,
10.00-11.50] O AZCL with up to 15 percent angular lithorelicts (up to 15mm) of
0 extremely weak siltstone and mudstone. Fissures are 10 to 45
3 degrees, extremely closely spaced, planar, smooth and locally
polished. (GRADE II1) [BOLLIN MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
11.50m - SPT(S) Between 10.00m and 11.65m: assessed zone of core loss, likely clay.
N=22 (4,3/4,7,5,6)
85 11.50m - D15
141.50 - 12.50 0
0 12.10m - D29 (4.10)
NA
12.50m - SPT(S)
N=42
0 (8,7/8,9,13,12)
L 1250 - X 12.50m - D16
13.50
0
AzcL |13-50m - SPT(S)
N=42
60 (7,6/8,12,9,13)
13.50 - 13.50m - D17
= 0
14.50 20.64 | 14.10 —— - .
0 14.20m - D30 ’ ’ Very stiff, thinly laminated (0 to 35 degrees) reddish brown, locally |-
(0.40) | mottled light bluish grey, silty CLAY, with up to 10 percent
) R 2024 | 14. subrounded lithorelicts (up to 10mm) of extremely weak
'1\14:fgm SPT(S) 0 %0 mudstone. (GRADE IVa) [BOLLIN MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
(3,6/6,12,13,11) : > > - Le
14.50 - 100 NA 14.50m - D18 Very stiff, reddish brown, silty CLAY, with up to 30 percent angular [>-
— 15‘) 50 0 14.90m - D31 (1.10) lithorelicts (up to 5mm) of extremely weak mudstone. (GRADE IIl)
: 0 ’ [BOLLIN MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
19.14 1 1560 Assessed zone of core loss. Soft silty ground, barrel dropped
10 through soft silty ground to 17.50m (drillers description).
1550 - 0 MERCIA MUDSTONE GROUP
16.50
0
AZCL (2.15)
[ 16.50 - 8
17.50 0
17.50m - SPT(S)
N=18 (1,3/5,4,4,5)
75 17.50m - D19 16.99 | 17.75 Very stiff, fissured, reddish brown locally mottled light bluish grey,
. 17.50 - 0 silty CLAY, with up to 10 percent subangular lithorelicts (up to
18.50 0 5mm) of extremely weak mudstone. Fissures are 15 to 20
18.20m - D32 degrees, very closely spaced, planar, smooth, locally polished
and striated. Occasional 0 to 90 degree, off white, gypsum veins
18.50m - SPT(S) (up to 2mm). (GRADE IVa) [BOLLIN MUDSTONE MEMBER]
N=30 MERCIA MUDSTONE GROUP
100 (5,7/6,6,7,11) Between 17.75m and 19.50m: drilling disturbed, recovered as very
18.50 - 0 18.50m - D20 soft.
19.50 0 18.70m - D33
19.50m - SPT(S)
N=46
(12,12/10,12,14,10
2 )
19.50m - D21 Continued next sheet
Flush Details Borehole Diameter Boring Progress Remarks:
Top (m) [Base (m)[ Flush Type [ Flush Return % |Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)[ Water (m)
45.00 121 10/11 16:30  8.20 7.20 Dry
11/11 08:00 8.20 8.20 Dry
11/11 16:30 21.00 19.50 19.40
14/11 08:00 21.00 19.50 17.90  |SPT Hammer: JTO1 Energy Ratio: 66%
Casing Diameter Water Strikes Monitoring Installations
Depth (m)[Dia (mm)|Strike (m)[Cased (m)[Sealed (m)[Time (mins)Rose to (m)] Remarks Top (m) [Base (m)] Pipe Type [Dia (mm)
21.00 139
Checked by: MHW IFARC
LOQ status: FINAL v01.01
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IAN FARMER
ASSOCIATES

Plant used:

Comacchio 205

Project:

HyNet North West - Hydrogen Pipeline

Dates:

10/11/2022 - 15/11/2022

Client:
Cadent

Location ID:

Sheet 3 of 5

BH302

Rotary Boring Log

Location:

364154.00E 370890.03N

Ground level:

34.74mOD

Logged by:
JJTW

Vertical scale:

1:50

Project ID:

2230746

Coring, Samples & In Situ Testing

Strata Details

Groundwater

Depth

TCR/SCR/
RQD

Fl

Samples & Test Result

Level
(mOD)

Depth (m)
(Thickness)

Strata Description

Water
Strike

Backfill/
Installation

19.50 -
21.00

21.00 -
22.50

-
o oo
o

22.50 -
24.00

-
o oo
o

NA

24.00 -
25.50

100
30
30

25.50 -
27.00

100
10
10

NA

27.00 -
28.00

28.00 -
29.50

-
o oo
o

NA

20.10m - D34

22.25m - D35

22.95m - D36

24.75m - D37

25.20m - C45

26.70m - D38

27.70m - D39

28.45m - D40

8.44

4.74

(7.45)

25.20
(0.40)
25.60

(0.70)

26.30

(1.25)

27.55
(0.30)
27.85

(2.15)

30.00

Very stiff, fissured, reddish brown locally mottled light bluish grey,
silty CLAY, with up to 10 percent subangular lithorelicts (up to
5mm) of extremely weak mudstone. Fissures are 15 to 20
degrees, very closely spaced, planar, smooth, locally polished
and striated. Occasional 0 to 90 degree, off white, gypsum veins
(up to 2mm). (GRADE IVa) [BOLLIN MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP

Very weak, thinly laminated (o to 5 degrees) reddish brown locally
mottled light bluish grey SILTSTONE, with occasional, 0 to 90
degree, off white, gypsum veins (up to 4mm). (GRADE II)
[BOLLIN MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
Between 25.50m and 25.60m: 40 degree joint, planar, smooth with
localised black staining (<1mm).

Jxxxx

XK XK X
XXX X

p X x

T EEEEE

Very stiff, thinly laminated (0 to 5 degrees) reddish brown and
light bluish grey, silty CLAY, with up to 15 percent subrounded
lithorelicts (up to 6mm) of extremely weak mudstone and
siltstone. (GRADE IVa) [BOLLIN MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
Between 25.95m and 26.15m: moderately weak, light bluish grey
siltstone.
Between 25.95m and 26.15m: 40 degree joint, planar, smooth locally
polished.

Very stiff, thinly laminated (0 to 5 degrees) reddish brown and
light bluish grey, silty CLAY, with up to 30 percent subangular
lithorelicts (up to 30mm) of extremely weak mudstone and
siltstone. (GRADE IIl) [BOLLIN MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
Between 26.82m and 26.88m: very weak, thinly laminated (0 to 5
degrees) reddish brown mottled light bluish grey siltstone.

Very stiff, fissured, reddish brown, silty CLAY, with up to 60
percent subangular lithorelicts (up to 35mm) of extremely weak
mudstone. Fissures are 0 to 90 degrees, very closely spaced,
planar, smooth, locally polished. Frequent 0 to 90 degree, off
white, gypsum veins (2mm). (GRADE III) [BOLLIN MUDSTONE
MEMBER]

MERCIA MUDSTONE GROUP

Very stiff, reddish brown locally mottled light bluish grey, silty
CLAY, with up to 15 percent subangular lithorelicts (up to 10mm)
of extremely weak mudstone and siltstone. Occasional 0 to 90
degree, off white, gypsum veins (2mm). (GRADE IVa) [BOLLIN
MUDSTONE MEMBER]

Continued next sheet

Flush

Details

Borehole Diameter

Boring Progress Remarks:

Top (m) [Base (m)] Flush Type [ Flush Return %

Depth (m)[Dia (mm)

Date

[ Time [Depth (m)Cased (m)] Water (m)

15/11
15/11

08:00
16:30

35.50 21.00 13.10
45.00 21.00 42.30

SPT Hammer: JTO1 Energy Ratio: 66%

Casing Diameter

Water Strikes

PRI
ns

Monitoring Ir

Depth (m)[Dia (mm)

Strike (m)]Cased (m)[Sealed (m)[Time (mins)Rose to (m)]

Remarks

Top (m) [Base (m)] Pipe Type [Dia (mm)

Checked by:

Log status:
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Plant used: Project: Location ID:
IAN FARMER Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH302
10/11/2022 - 15/11/2022 Cadent Sheet 4 of 5
Location: Ground level: Logged by: Vertical scale: Project ID:
Rotary Boring Log 364154.00E 370890.03N 34.74mOD JITW 1:50 2230746
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth Tcsgé: RI Fl Samples & Test Result (Lmesgl) (?r(?iZLhn(e?g) Strata Description \évt:':e' mif;gzgn
Very stiff, reddish brown locally mottled light bluish grey, silty
CLAY, with up to 15 percent subangular lithorelicts (up to 10mm)
29 50 100 of extremely weak mudstone and siltstone. Occasional 0 to 90
00, 0 30.45m - D41 degree, off white, gypsum veins (2mm). (GRADE IVa) [BOLLIN
’ 0 MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
Very stiff, thinly to thickly laminated (5 to 10 degrees) reddish
brown locally mottled light bluish grey, silty CLAY, with up to 50
percent subangular lithorelicts (up to 40mm) of very weka
mudstone and siltstone. (GRADE IIl) [BOLLIN MUDSTONE
- 31.48m - C46 MEMBER]
31.00 100 0 MERCIA MUDSTONE GROUP
Rl 18 Between 31.30m and 31.39m: very weak, thickly laminated (25 to 30
32.50 1 degrees) light bluish grey siltstone.
- Between 31.48m and 31.64m: moderately weak, thickly laminated (5
degrees) light bluish grey mottled reddish brown siltstone.
Between 32.30m and 32.35m: very weak, light bluish grey siltstone.
a2s0- | 10°
34.00 0
3 33.55m - D42
NA
3400- | 1%
: 3 (9.40) 34.67m and 34.72m: very weak, thinly laminated (10 degrees) light
35.50 0 bluish grey siltstone.
35.30m - D43
0 35.70m - C47 Between 35.70m and 35.85m: weak, light bluish grey siltstone, with 45
degree, extremely closely spaced, off white, gypsum veins (1mm).
35.50 - 11000
37.00 10
a700- | 00 | NA
38.50 0
3850- | 190
40.00 p: 39.40m - C48 466 | 39.40
i Aom - o ’ Very weak, reddish brown MUDSTONE, with frequent, off white,
gypsum veins (up to 2mm). (GRADE I) [BOLLIN MUDSTONE
0 MEMBER]
MERCIA MUDSTONE GROUP
Continued next sheet 40
Flush Details Borehole Diameter Boring Progress Remarks:

Top (m) [Base (m)] Flush Type [ Flush Return %

Depth (m)[Dia (mm)

Date

[ Time [Depth (m)Cased (m)] Water (m)

SPT Hammer: JTO1 Energy Ratio: 66%

Casing Diameter

Water Strikes

PRI
ns

Monitoring Ir

Depth (m)[Dia (mm)

Strike (m)]Cased (m)[Sealed (m)[Time (mins)Rose to (m)]

Remarks

Top (m) [Base (m)] Pipe Type [Dia (mm)
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Plant used: Project: Location ID:
IAN FARMER Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH302
10/11/2022 - 15/11/2022 Cadent Sheet 5 of 5
Location: Ground level: Logged by: Vertical scale: Project ID:
Rotary Boring Log 364154.00E 370890.03N 34.74mOD JITW 1:50 2230746
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth TCRISCRI Fl Samples & Test Result (Lmesg) (gﬁthngZ‘g) Strata Description Legend S || Backil
AZCL Very weak, reddish brown MUDSTONE, with frequent, off white,
gypsum veins (up to 2mm). (GRADE |) [BOLLIN MUDSTONE
MEMBER]
- 0 MERCIA MUDSTONE GROUP
60
4‘?1'05?0' 60 (2.10)
: 60
AZCL
-6.76 | 41.50 Very weak, thinly laminated (0 to 5 degrees) reddish brown locally
mottled light bluish grey SILSTONE, with occasional 0 to 90
0 (0.65) | degree, off white, gypsum veins (2mm). (GRADE Il) [BOLLIN
— 42.00m - C49 MUDSTONE MEMBER]
4150 - 100 7.41 | 42.15 |\ MERCIA MUDSTONE GROUP
43.00 43 Very stiff, thinly to thickly laminated (0 to 10 degrees) reddish
' 43 brown mottled light bluish grey, silty CLAY, with up to 30 percent
3 42.50m - D44 subangular lithorelicts (up to 25mm) of extremely weak mudstone
and siltstone. (GRADE IlI) [BOLLIN MUDSTONE MEMBER]
NA (1.35) | MERCIA MUDSTONE GROUP
100 | NIDD -8.76 | 4350 I~y eak, reddish brown MUDSTONE. (GRADE I) [BOLLIN
43.00 - 66 MUDSTONE MEMBER]
44.50 66 MERCIA MUDSTONE GROUP
- (1 _00) Between 43.50m and 43.70m: non intact, drilling disturbed, recovered
1 as; reddish brown, sandy, silty gravel. Gravel is angular, fine to coarse
of extremely weak mudstone.
Between 44.10m and 44.50m: 80 degree joint, planar, smooth, clean.
70 | AZCL -9.76 | 44.50 I~y S, reddish brown mottied fight bluish grey, silty CLAY, with
44.50 - 0 (0.50) | uP to 15 percent subangular lithorelicts (up to 10mm) of extremely
45.00 0 NA weak mudstone. (GRADE II1) [BOLLIN MUDSTONE MEMBER]
-10.26 | 45.00 \MERCIA MUDSTONE GROUP
End of Borehole at 45.00m
3 - 46
i - 47
- - 48
- - 49
= - 50
Flush Details Borehole Diameter Boring Progress Remarks:
Top (m) [Base (m)[ Flush Type [ Flush Return % |Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)[ Water (m)
SPT Hammer: JTO1 Energy Ratio: 66%
Casing Diameter Water Strikes Monitoring Installations
Depth (m)[Dia (mm)|Strike (m)[Cased (m)[Sealed (m)[Time (mins)Rose to (m)] Remarks Top (m) [Base (m)] Pipe Type [Dia (mm)
Checked by: MHW IFARC
Log status: FINAL v01.01




Plant used: Project: Location ID:
IAN FARMER | Comachio 205/Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH303
31/10/2022 - 07/11/2022 Cadent Sheet 1 of 5
Dynamic Sampling Location: Ground level: Logged by: Vertical scale: Project ID:
and Rotary Boring Log 364377.59E 370646.22N 38.57mOD JJITW 1:50 2230746
Samples & In Situ Testing Strata Details Groundwater
Depth Sample ID Test Result (Lmesg) (gﬁthngz‘g) Strata Description S || Backil
0.10 - 0.30 B1 Dark brown, slightly gravelly, silty, fine to coarse SAND. Gravel is
0.20-0.30 D2 (0.40) | angular to subrounded, fine and medium including sandstone,
38.17 0.40 | quartz and flint.
-0.50 - 0.60 D4 TOPSOIL
0.50 - 1.00 B3 Firm, brown, locally mottled orange brown and light grey, slightly
(0.80) sandy, silty CLAY with occasional gravel. Gravel is subangular to
subrounded, fine and medium including sandstone.
1.00-1.10 | D5 GLACIAL TILL
1 2(1)_2(1) 65 D7 SPT(S) N=19 (2,2/3,4.6.6) 87.37 ;58 Medium dense, light orangish brown, fine SAND, with occasional
1'20 ) 2'00 B6 (0.30) pockets (up to 50mm) of soft, brown, silty clay.
p1ed-e 37.07 | 1.50 \GLACIAL TILL
Medium dense, light brown, fine and medium SAND.
(0.70) | GLACIAL TILL
) 23'_22 | bs SPT(S)N=19 (4.6/5,4.46) | 36.37 g'gg Stif, brown, slightly sandy, slightly gravelly CLAY. Gravel s
2'20 R 2.65 D9 (0.30) subrounded, fine and medium, including quartzite.
ol 36.07 | 2.50 \GLACIAL TILL
Medium dense, light brown and greyish brown, locally mottled
orangish brown, medium SAND.
- GLACIAL TILL
Between 2.50m and 2.60m: occasional pockets (up to 40mm) of firm,
3.20 SPT(S) N=22 (3,3/4,7,6,5) dark brown, silty clay.
3.20-3.65 D11 (1.70)
[ 3.20 -4.20 B10
) 23._22 o | ora SPT(S) N=30 (4,6/5,7,8,10) | 34.37 (ggg) Very stiff, brown, slightly sandy, slightly gravelly, silty CLAY.
4'40 B 4'50 D13 . Gravel is subrounded, fine and medium, including quartzite and
F : 34.07 | 4.50 microgranite.
GLACIAL TILL
(0.70) | Stiff, brown, slightly sandy CLAY.
- GLACIAL TILL
5 23_22 65 D14 SPT(S)N=17 (3,4/4,3,5.,5) 33.37 520 Medium dense, orangish brown, slightly gravelly, slightly clayey,
5'40 R 6.40 B15 fine SAND with pockets of clay. Gravel is subrounded, fine and
e : medium, including quartzite, quartz and granite.
GLACIAL TILL
3 (1.60) Between 6.00m and 6.20m: firm, brown, slightly gravelly, silty clay.
6.20 SPT(S) N=30 (7,6/6,8,7,9) Gravel is subrounded, fine and medium including quartzite and granite.
6.20 - 6.65 D16 e Below 6.20m: medium dense to dense.
31.77 6.80 Between 6.70m and 6.80m: firm, brown, slightly gravelly, silty clay.
: : Gravel is subrounded, fine and medium, including quartzite and quartz.
- (0.40) | Greyish brown, silty, fine SAND.
- GLACIAL TILL
7 23_2(7) 65 | D17 SPT(S)N=27 (3,3/467.,10) | 31.37 | 7.20 Very stiff, greyish brown, slightly sandy, gravelly, silty CLAY.
[ 7'45 _ 7'50 D18 Gravel is subangular to subrounded, fine to coarse, including
’ ’ quartzite, quartz and granite.
GLACIAL TILL
(1.70)
- 8.00 SPT(S) N=43
(7,9/9,10,12,12)
8.00 - 8.45 D19
8.40 - 8.45 D20
8.50m - SPT(S)
NA  |N=43
40 (8,12/10,6,12,15) 29.67 8.90
-8.50 - 9.50 0 8.50m - D21 ’ ’ Assessed zone of core loss, likely to be slightly sandy, gravelly,
0 silty CLAY.
GLACIAL TILL
AZCL |9 50m - SPT(S) 50 (1.95)
(6,9/50 for 170mm)
9.50m - D22
B ToriscRRAD | FI Samples & Tests Continued next sheet
Dynamic Sample Recovery Remarks:
Top (m) [Base (m)[Dia (mm)[Recovery %| Remarks [Service inspection pit hand excavated from GL to 1.20m.
1.20 2.20 100
2.20 3.20 100
3.20 4.20 100
4.20 5.20 100 SPT Hammer: JTO1 Energy Ratio: 66%
520  6.20 80 Water Strikes Monitoring Installations
6.20 7.20 100 Strike (m) [Cased (m)[Sealed (m)] Time (mins)[Rose to (m)] Remarks Top (m) [ Base (m) | Pipe Type | Dia (mm)
7.20 8.00 88 4.20 3.00 4.20 20 3.00 Slow
Checked by: MHW IFADS
Log status: FINAL v01.01




Plant used: Project: Location ID:
IAN FARMER | Comachio 205/Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH303
31/10/2022 - 07/11/2022 Cadent Sheet 2 of 5
Location: Ground level: Logged by: Vertical scale: Project ID:
Rotary Boring Log 364377.59E 370646.22N 38.57mOD JITW 1:50 2230746
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth Tcsgé: RI Fl Samples & Test Result (Lmesgl) (?r(?iZLhn(e?g) Strata Description \évt:':e' mif;gﬂgn
0 Assessed zone of core loss, likely to be slightly sandy, gravelly,
9.50-10.50| 0 silty CLAY.
0 GLACIAL TILL
10.50m - SPT(S)
N=33
(6,7/4,6,10,13)
050 11.50 605 10.50m - D23 27.72 | 1085 Iy Siif fissured, reddish brown, locally mottied ight bluish grey,
) ) 0 silty CLAY, with up to 20 percent angular lithorelicts (up to 5mm)
of extremely weak mudstone and siltstone. Fissures are 15 to 25
degrees, extremely closely spaced, planar, smooth. (GRADE [Va)
(1.35) [BOLLIN MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
11.80m - D24
100
11.50-13.00] O 26.37 | 12.20 Very stiff, fissured, reddish brown and light bluish grey CLAY, with
0 up to 65 percent angular lithorelicts (up to 12mm) of very weak
3 mudstone and siltstone. Fissures are 15 to 25 degrees, very
closely spaced, planar, smooth, with rare, light orangish brown silt
infill (up to 1mm). (GRADE IIl) [BOLLIN MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
Between 12.57m and 12.72m: 65 degree fissure, planar, smooth, with
NA localised yellowish brown staining (<1mm)
13.30m - D25 (2.30) Between 13.00m and 13.08m: extremely weak, thinly laminated (0 to
2 5mm) reddish brown and light bluish grey siltstone.
1300- | 90
14.50 0
14.50m - D26 24.07 | 14.50 Very stiff, fissured, light bluish grey, locally mottled reddish brown
CLAY, with up to 35 percent angular lithorelicts (up to 8mm) of
(0.75) | very weak siltstone. Fissures are 20 to 35 degrees, extremely
- closely to very closely spaced, planar, smooth, locally polished.
14.50 - 66 Frequent, 0 to 90 degree, off white, gypsum veins (up to 20mm).
16.00 0 156.25m - D27 23.32 | 15.25 | (GRADE IIl) [BOLLIN MUDSTONE MEMBER]
0 MERCIA MUDSTONE GROUP
3 23.07 | 15.50 Very stiff, fissured, reddish brown CLAY, with up to 20 percent
AZCL (0.50) angular lithorelicts (up to 3mm) of extremely weak mudstone. =
’ Fissures are 5 to 30 degrees, very closely spaced, planar, | — —F
2257 | 16.00 ||smooth. (GRADE IVa) [BOLLIN MUDSTONE MEMBER] — T 16
MERCIA MUDSTONE GROUP | -
1 16.20m - C28 (0.60) Assessed zone of core loss. Possible clay/mudstone.
’ MERCIA MUDSTONE GROUP
3 100 2197 | 16.60 Very weak, thinly to thickly laminated (10 to 15 degrees) reddish
16.00 - ’ ’ brown, locally mottled light bluish grey MUDSTONE, with very
17.50 73 NA |16.80m - D29 (0.40) | closely spaced, off white, gypsum veins (up to 8mm). (GRADE II)
- 73 2157 | 17.00 ||[BOLLIN MUDSTONE MEMBER] e F 17
: : MERCIA MUDSTONE GROUP ool &
Between 16.30m and 16.34m: 30 degree fracture, planar, slightly HRERAL
1 17.40m - C30 (0.60) rough, clean. FEELLE
’ Very stiff, fissured, reddish brown, locally mottled light bluish grey % % %% *|
20.97 | 17.60 || CLAY, with up to 20 percent subangular lithorelicts (up to 10mm) r
17.80m - D31 of extremely weak mudstone. Fissures are 5 to 25 degrees, very
’ closely spaced, planar, smooth. (GRADE Ill) [BOLLIN
— MUDSTONE MEMBER]
1750 - 100 MERCIA MUDSTONE GROUP
19.00 40 NA (1.40) Between 16.75m and 17.00m: occasional 0 to 90 degree, off white,
40 gypsum veins (up to 2mm).
3 Very weak, thinly laminated (0 to 15 degrees) light bluish grey,
locally mottled reddish brown SILTSTONE. (GRADE I) [BOLLIN
MUDSTONE MEMBER]
1957 | 19.00 ||MERCIAMUDSTONE GROUP
Between 17.00m and 17.30m: 65 degree joint, planar, smooth, locally
polished, clean, localised orangish brown staining (<1mm)
0 Very stiff, reddish brown, silty CLAY, with up to 40 percent s
19.00 - 0 subangular lithorelicts (up to 15mm) of extremely weak mudstone. £
20.50 0 (GRADE llI) [BOLLIN MUDSTONE MEMBER] g
MERCIA MUDSTONE GROUP
Between 17.70m and 17.80m: bluish grey. [
Continued next sheet 20
Flush Details Borehole Diameter Boring Progress Remarks:
Top (m) [Base (m)[ Flush Type [ Flush Return % |Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)[ Water (m)
40.00 121 31/10 16:30  7.20 7.20 6.10
01/11 08:00 7.20 7.20 6.50
01/11 16:30 16.00 13.00 14.10
02/11 08:00 16.00 13.00 Dry SPT Hammer: JTO1 Energy Ratio: 66%
Casing Diameter Water Strikes Monitoring Installations

Depth (m)[Dia (mm)

Strike (m)]Cased (m)[Sealed (m)[Time (mins)Rose to (m)]

Remarks

Top (m) [Base (m)] Pipe Type [Dia (mm)

Checked by:

Log status:

FINAL

IFARC
v01.01

21.60 139




Plant used: Project: Location ID:
IAN FARMER | Comachio 205/Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH303
31/10/2022 - 07/11/2022 Cadent Sheet 3 of 5
Location: Ground level: Logged by: Vertical scale: Project ID:
Rotary Boring Log 364377.59E 370646.22N 38.57mOD JITW 1:50 2230746
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth TCRISCRI Fl Samples & Test Result (Lmesg) (gﬁthngz‘g) Strata Description Legend S || Backil
Zone of no recovery. Driller notes soft silt or void. After coring to
20.50m, barrel dropped by its own weight to 21.60m.
AZCL (2.60) £
| 2050 - 8 Py
21.60 0 s
ﬁlggm - SPT(S) 16.97 | 21.60 Very stiff, fissured, light bluish grey, locally mottled reddish brown,
(2,416.7,6,15) silty CLAY, with up to 25 percent subangular lithorelicts (up to
b 21’ SO;n’— i:)32 10mm) of extremely weak siltstone. Fissures are 5 to 25 degrees,
21 .80m -D33 very closely spaced, planar, smooth. Occasional off white gypsum
21.60 - 100 ’ veins (up to 2mm). (GRADE IIl) [BOLLIN MUDSTONE MEMBER]
23; 10 0 MERCIA MUDSTONE GROUP
: 0
(2.00)
Between 22.75m and 22.90m: 55 degree fissure, undulating, smooth.
Between 23.07m and 23.60m: very soft, light bluish grey clay. Likely
23.20m - D34 drilling disturbed.
NA
100 14.97 | 2360 Very stiff, fissured, reddish brown mottled light bluish grey CLAY,
23.10 - 0 with up to 35 percent subangular lithorelicts (up to 10mm) of
| 24.60 0 24.00m - D35 extremely weak mudstone. Fissures are 10 to 35 degrees, very
closely spaced, planar, smooth. (GRADE IIl) [BOLLIN
MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
_ Between 24.70m and 24.76m: very weak, thinly laminated (10
24.80m - D36 degrees) light bluish grey and reddish brown siltstone, with frequent,
- off white gypsum veins (up to 2mm).
24.60 100 0 Between 25.15m and 25.30m: very weak, thinly laminated (15
OV T 17 degrees) reddish brown and light bluish grey siltstone, with frequent,
[ 26.10 10 off white gypsum veins (up to 2mm).
Between 25.43m and 25.47m: very weak, thinly laminated (15
(4.20) degrees) reddish brown and light bluish grey siltstone, with frequent,
off white gypsum veins (up to 4mm).
- 26.50m - D37
2610~ | 1
27.60 0
Between 27.02m and 27.10m: very weak, thinly laminated (15
degrees) reddish brown and bluish grey siltstone, with frequent, 0 to 90
degree, off white gypsum veins ( up to 10mm).
NA . .
10.77 27.80 Between 27. 6§m and 27. 74m:' very V\(eak, thmly laminated (15
: . degrees) reddish brown and light bluish grey siltstone.
[ 28.00m - D38 Very stiff, thinly laminated (0 to 15 degrees) reddish brown
100 mottled light bluish grey CLAY, with up to 40 percent subangular
27.60 - 9 lithorelicts (up to 15mm) of very weak mudstone. (GRADE IIlI)
29.10 0 [BOLLIN MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
28.80m - D39 Between 28.70m and 28.78m: very weak, reddish brown siltstone.
(3.20)
[ 29.10 - 120 Between 29.42m and 29.48m: very weak, reddish brown siltstone.
30.60
0
B 30.00m - D40 Continued next sheet
Flush Details Borehole Diameter Boring Progress Remarks:
Top (m) [Base (m)[ Flush Type [ Flush Return % [Depth (m)[Dia (mm) [ Time [Depth (m)Cased (m)] Water (m)
02/11 16:30 31.00 21.60 27.70
03/11 08:00 31.00 21.60 27.80
03/11 16:30 40.00 21.60 34.10
04/11 08:00 40.00 21.60 1910 |SPT Hammer: JTO1 Energy Ratio: 66%
Casing Diameter Water Strikes Monitoring Installations

Depth (m)[Dia (mm)

Strike (m)]Cased (m)[Sealed (m)[Time (mins)Rose to (m)]

Remarks

Top (m) [Base (m)] Pipe Type [Dia (mm)

Checked by:

Log status: FINAL

IFARC
v01.01




Plant used: Project: Location ID:
IAN FARMER | Comachio 205/Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH303
31/10/2022 - 07/11/2022 Cadent Sheet 4 of 5
Location: Ground level: Logged by: Vertical scale: Project ID:
Rotary Boring Log 364377.59E 370646.22N 38.57mOD JITW 1:50 2230746
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth Tcsgé: RI Fl Samples & Test Result (Lmesgl) (?r(?iZLhn(e?g) Strata Description \évt:':e' mif;gﬂgn
Very stiff, thinly laminated (0 to 15 degrees) reddish brown
mottled light bluish grey CLAY, with up to 40 percent subangular
30.40m - D41 lithorelicts (up to 15mm) of very weak mudstone. (GRADE IIlI)
[BOLLIN MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
3301-6000' 0 AZCL Between 31.60m and 31.00m: assessed zone of core loss, likely clay.
0 7.57 31.00 Weak, thinly laminated (0 to 15 degrees) reddish brown, locally
7.37 31.20 | mottled light bluish grey SILTSTONE. (GRADE I) [BOLLIN
MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
31.00 - 13 Assessed zone of core loss, possible clay.
3250 13 MERCIA MUDSTONE GROUP
AZCL (2.00)
32.50m - SPT(S)
50 (6,6/50 for
240mm)
[ 32.50 - 200
33.50 0
537 33.20 Very stiff, fissured, light bluish grey, locally mottled reddish brown
33.40m - D42 CLAY, with up to 40 percent subangular lithorelicts (up to 8mm) of
NA 33.50m - SPT(S) extremely weak siltstone and mudstone. Fissures are 15 to 30
50 (25 for degrees, very closely spaced, planar, smooth. (GRADE III)
80 75mm/50 for [BOLLIN MUDSTONE MEMBER]
p 33.50 - 20 125mm) (1.45) | MERCIA MUDSTONE GROUP
34.50 20 33.50m - D43 Between 34.00m and 34.65m: assessed zone of core loss, likely clay.
AZCL
34.50m - SPT(S)
5 igrfrf] /;%rfor 8.92 | 34.65 1o Siiff, fissured, reddish brown, silty CLAY, with up to 35
34.50 - 80 50mm) percent subangular lithorelicts (up to 20mm) of extremely weak
- 35" 50 20 34.50m - D44 mudstone. Fissures are 20 to 30 degrees, very closely spaced,
) 20 34.70m - C45 (0.95) | planar, smooth. (GRADE IlI) [BOLLIN MUDSTONE MEMBER]
NA |35 10m - D46 MERCIA MUDSTONE GROUP
. Between 34.70m and 34.90m: very weak, thinly laminated (15
297 35.60 degrees) light bluish grey locally mottled reddish brown siltstone.
0 35.70m - C47 ’ © 530) Weak, very weak diametrically, thinly laminated (20 to 40
100 : degrees) light bluish grey SILTSTONE, with frequent, off white
| 3550- 30 36.00m - D48 2.67 | 35.90 | gypsum veins (up to 5mm). (GRADE Il) [BOLLIN MUDSTONE
36.50 30 ' MEMBER]
NA (0.80) MERCIA MUDSTONE GROUP
. Between 35.82m and 35.90m: non intact, drilling disturbed.
Very stiff, fissured, light bluish grey CLAY, with up to 40 percent
angular lithorelicts (up to 10mm) of extremely weak siltstone.
36.70m - C49 1.87 36.70 Fissures are 45 degrees, very closely spaced, planar, smooth.
0 (0.45) || Frequent, off white gypsum veins (up to 5mm). (GRADE II)
3 100 [BOLLIN MUDSTONE MEMBER]
36.50 - 30 1.42 | 37.15 | |MERCIA MUDSTONE GROUP
38.00 30 Very weak, thinly laminated (20 to 40 degrees) light bluish grey,
37.50m - D50 locally mottled reddish brown SILTSTONE, with frequent, 45
(0.95) ||degree, off white gypsum veins (up to 5mm). (GRADE 1) [BOLLIN
MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
Between 36.85m and 36.94m: non intact, drilling disturbed.
0.47 | 38.10 | Very stiff, fissured, light bluish grey mottled reddish brown CLAY,
100 NA with up to 50 percent angular lithorelicts (up to 25mm) of very
38.00 - weak siltstone. Fissures are 45 degrees, very closely spaced,
39.00 0 38.50m - D51 planar, smooth. (GRADE IIl) [BOLLIN MUDSTONE MEMBER]
0 MERCIA MUDSTONE GROUP
Very stiff, reddish brown, silty CLAY, with up to 30 percent angular
(2.60) lithorelicts (up to 15mm) of extremely weak mudstone. (GRADE
: 1) [BOLLIN MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
39.00 - 70 0 Between 39.35m and 39.50m: moderately weak, thinly laminated (0 to
40.00 1 g NA 5 degrees) reddish brown siltstone.
Between 39.70m and 40.00m: assessed zone of core loss, likely
AZCL weathered mudstone.
Continued next sheet
Flush Details Borehole Diameter Boring Progress Remarks:
Top (m) [Base (m)[ Flush Type [ Flush Return % |Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)[ Water (m)
07/11 08:00 40.00 21.60 19.20
07/11 16:30 45.00 21.60 28.50
08/11 08:00 45.00 21.60 19.20
SPT Hammer: JTO1 Energy Ratio: 66%
Casing Diameter Water Strikes tallations

Depth (m)[Dia (mm)

Strike (m)]Cased (m)[Sealed (m)[Time (mins)Rose to (m)]

Remarks

Top (m) [Base (m)] Pipe Type [Dia (mm)

Checked by:

Log status:

FINAL

IFARC
v01.01




Plant used: Project: Location ID:
IAN FARMER | Comachio 205/Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH303
31/10/2022 - 07/11/2022 Cadent Sheet 5 of 5
Location: Ground level: Logged by: Vertical scale: Project ID:
Rotary Boring Log 364377.59E 370646.22N 38.57mOD JITW 1:50 2230746
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth Tcsgé: RI Fl Samples & Test Result (Lmesgl) (?r(?iZLhng?g) Strata Description \évt:fe' |nif;:g2gn
Very stiff, reddish brown, silty CLAY, with up to 30 percent angular |+
lithorelicts (up to 15mm) of extremely weak mudstone. (GRADE
1) [BOLLIN MUDSTONE MEMBER]
- NA  |40.60m - D52 MERCIA MUDSTONE GROUP
100 .60m - Between 40.41m and 40.50m: weak, thinly laminated (45 degree) light
40.00 - 2% -2.13 | 40.70 bluish grey and reddish brown siltstone.
41.50 26 050 Very stiff, thinly laminated (3 to 15 degrees) reddish brown and
— (0.50) light bluish grey CLAY, with up to 15 percent subangular 41
263 | 41.20 lithorelicts (up to 6mm) of extremely weak mudstone. (GRADE
3 41.35m - C53 ’ © '30) IVa) [BOLLIN MUDSTONE MEMBER]
’ 203 41' 50 MERCIA MUDSTONE GROUP
e ) Very weak, thinly laminated (0 to 15 degrees) light bluish grey
SILTSTONE. (GRADE |) [BOLLIN MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
- 42.00m - D54 Between 41.25m and 41.30m: 35 degree fracture, planar, smooth, 42
100 clean.
41.50 - 0 Very stiff, fissured, reddish brown locally mottled light bluish grey
43.00 0 CLAY, with up to 30 percent subangular lithorelicts (up to 25mm)
- of extremely weak mudstone. Fissures are 0 to 90 degrees, very
closely spaced, planar, smooth. Occasional, 0 to 90 degree, off
white, gypsum veins (2mm). (GRADE I1I) [BOLLIN MUDSTONE
NA MEMBER]
43.00m - D85 (3.20) | MERCIAMUDSTONE GROUP 43
4300- | ¥
44.50 0
— 44
50 AZCL
44.50 - - N
45.00 0 NA 44.70m - D56 6.13 4;"3700 Very stiff, thinly laminated (0 to 5 degrees) reddish brown, locally
' 0 (0.30) mottled light bluish grey CLAY, with up to 10 percent subangular s
643 | 45.00 | jithorelicts (up to 4mm) of extremely weak mudstone. (GRADE 45
IVa) [BOLLIN MUDSTONE MEMBER] F
MERCIA MUDSTONE GROUP s
End of Borehole at 45.00m E
- - 46
i - 47
- - 48
- * 49
= - 50
Flush Details Borehole Diameter Boring Progress Remarks:
Top (m) [Base (m)[ Flush Type [ Flush Return % |Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)[ Water (m)
SPT Hammer: JTO1 Energy Ratio: 66%
Casing Diameter Water Strikes Monitoring Installations
Depth (m)[Dia (mm)|Strike (m)[Cased (m)[Sealed (m)[Time (mins)Rose to (m)] Remarks Top (m) [Base (m)] Pipe Type [Dia (mm)
Checked by: MHW IFARC
Loq status: FINAL v01.01




Plant used:

Project:

Location ID:

IAN FARMER Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH305
10/11/2022 - 15/11/2022 Cadent Sheet 1 of 3
Dynamic Sampling Location: Ground level: Logged by: Vertical scale: Project ID:
and Rotary Boring Log 363989.99E 371020.03N 41.42mOD CE/CG 1:50 2230746
Samples & In Situ Testing Strata Details Groundwater
Depth Sample ID Test Result (Lmesg) (gﬁthngz‘g) Strata Description S || Backil
030 Grass over, soft, dark grey mottled reddish brown, slightly sandy
0.20 D1 (0.30) CLAY with abundant rootlets.
0.30-120 | D2 4112 1 030 \toPsolIL
[ 0.40 D3 40.92 0.50 | Firm, reddish brown speckled black mottled light grey CLAY with
0.50-0.70 B4 (0.40) occasional rootlets and roots.
0.60 D5 : GLACIAL TILL
0.70 ES6 40.52 0.90 | Firm to stiff, reddish brown CLAY with root traces and gleyed
}71.00 - 1.20 B7 surfaces and rare rootlets.
1.20 SPT(S) N=15 (2,2/3,4,3,5) GLACIAL TILL
1.20-1.65 D8 Stiff, fissured, brown, slightly gravelly, slightly sandy, silty CLAY
L 1.50-1.55 D9 with rare, fragments (up to 5mm) of black lignite. Gravel is
angular to subrounded, fine to coarse, including sandstone,
quartzite and chert. Fissures are 0 to 90 degrees, extremely
closely to very closely spaced, planar, smooth, with localised light
- 2.00 SPT(S) N=28 (5,6/6,6,7,9) bluish grey silt infill (1Tmm).
2.00-2.45 D10 GLACIAL TILL
- 3.00 SPT(S) N=22 (4,4/4,5,6,7) (4.10)
3.00 - 3.45 D11
- 4.00 SPT(S) N=25 (5,5/5,6,6,8)
4.00-4.05 D13
4.00-4.45 D12
75 0(5)?2 45 D14 SPT(S) N=16 (3,3/3,4.4,5) 36.42 5.00 Stiff, reddish brown, sandy, clayey SILT, drilling disturbed,
’ ) recovered as; very soft, sandy, clayey silt.
5.30-535 | D15 (0.70) | GLACIAL TILL
85.72 5.70 Firm, reddish brown, sandy, gravelly, silty CLAY. Gravel is
5.90 - 5.95 D16 subrounded and rounded, fine to coarse including quartzite and
6.00m - SPT(S) quartz.
N=48 (25 for GLACIAL TILL
30 AZCL |145mm/12,12,12,1 (1.00)
- 6.00 - 7.00 0 2)
0 6.00m - D17
84.72 6.70 Stiff, reddish and orangish brown, slightly gravelly, slightly sandy,
silty CLAY with a low cobble content. Gravel is subrounded and
NA |7.00m - SPT(S) 50 rounded, fine to coarse, including quartzite and quartz. Cobbles
43 (5,6/50 for 150mm) are subrounded of quartzite.
700-770 | 0 ;-88’“ - 3113 GLACIAL TILL
[ 0 -00m - Between 7.30m and 7.93m: assessed zone of core loss, likely clay.
7.00m - D20
AZCL
54
b 7.70 - 8.20 0
0 NA
AzCL ?6!23?0_5:?;&:’5“0) f/:/vlveen 8.20m and 8.58m: assessed zone of core loss, likely likely
i 52
8.20-9.00 0 Between 8.58m and 9.00m: recovered as subrounded, coarse gravel
0 NA including quartz and quartzite, clay possibly washed out.
?7%)/?0_ f(?f‘;l—égr:ﬁ?no) Z:';v'veen 9.00m and 9.50m: assessed zone of core loss, likely likely
AZCL
50
19.00 - 10.00 0 Between 9.50m and 9.70m: recovered as subrounded, coarse gravel
0 of quartz and quartzite, clay likely washed out.
NA " 19.80m - D21
TCRISCRIRQD FI Samples & Tests Continued next sheet
Dynamic Sample Recovery Remarks:
Top (m) [Base (m)[Dia (mm)[Recovery %| Remarks [Service inspection pit hand excavated from GL to 1.20m.
1.20 2.00 100
2.00 3.00 100
3.00 4.00 100
4.00 5.00 100 SPT Hammer: JNO1 Energy Ratio: 65%
5.00  6.00 100 Water Strikes Monitoring Installations
Strike (m) [Cased (m)[Sealed (m)] Time (mins)[Rose to (m)] Remarks Top (m) [ Base (m) | Pipe Type | Dia (mm)
Checked by: MHW IFADS
Log status: FINAL v01.01




Plant used: Project: Location ID:
IAN FARMER Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH305
10/11/2022 - 15/11/2022 Cadent Sheet 2 of 3
Location: Ground level: Logged by: Vertical scale: Project ID:
Rotary Boring Log 363989.99E 371020.03N 41.42mOD CE/CG 1:50 2230746
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth Tcsgé: RI Fl Samples & Test Result (Lmesgl) (?r(?iZLhn(e?g) Strata Description \évt:':e' mif;gzgn
10.00m - SPT(C) Stiff, reddish and orangish brown, slightly gravelly, slightly sandy,
AZCL |50 (25 for silty CLAY with a low cobble content. Gravel is subrounded and
60 145mm/50 for rounded, fine to coarse, including quartzite and quartz. Cobbles
10.00 - 11.00 0 90mm) are subrounded of quartzite.
0 10.00m - D22 GLACIAL TILL
NA Between 10.00m and 10.40m: assessed zone of core loss, likely clay.
11.00m - SPT(S)
50 (9,12/50 for
30 ?1050%12:)_ D23 Between 11.30m and 12.00m: assessed zone of core loss, likely clay.
111.00 - 12.00 0 ’
0 AZCL
12.00m - D24
(7.80)
[ 12.00 - 180
13.00 0
NA
1300- | %
14.50 0
- 13.95m - D25
AZCL
14.50m - SPT(S) 26.92 | 14.50 Very stiff, fissured, reddish brown locally mottled light bluish grey,
50 (5,9/50 for . . . )
silty CLAY, with up to 15 percent angular lithorelicts (up to 20mm)
205mm) )
100 of extremely and very weak mudstone. Fissures are 0 to 90
14.50 - 14.50m - D26 d | d losel d. ol h
- 1550 0 14.50m - D27 egrees, gxtreme y and very closely spaced, planar, smooth,
) 0 15.00m - D28 locally polished. (GRADE I1I) [BOLLIN MUDSTONE MEMBER]
’ MERCIA MUDSTONE GROUP
NA (2.30)
15.50- | 90
[ 16.20 0
16.20 - 180 24.62 | 16.80 Very stiff, fissured, reddish brown, silty CLAY, with up to 5 percent
— 17.70 0 angular lithorelicts (up to 5mm) of extremely weak mudstone.
17.10m - D29 Fissures are 0 to 90 degrees, very closely spaced, planar, smooth | .-
NA and polished. (GRADE IVa) [BOLLIN MUDSTONE MEMBER]
[ MERCIA MUDSTONE GROUP
Between 17.35m and 17.50m: thinly and thickly laminated.
Between 17.70m and 18.45m: assessed zone of core loss, likely clay.
3 AZCL (2.60)
1770- | %D
F 19.20 0 Between 18.50m and 18.70m: very stiff, light bluish grey, clayey silt.
= NA
19.20m - SPT(S)
50 (3,8/50 for 2202 | 19.40
19.20 - 40 225mm) ; ’ Very stiff, reddish brown and light bluish grey, silty CLAY, with up
26 20 0 19.20m - D30 to 40 percent angular lithorelicts (up to 40mm) of extremely and
’ 0 19.20m - D31 very weak mudstone and siltstone. Fissures are 0 to 90 degrees,
19.20m - D32 very closely spaced, planar, smooth, locally polished. (GRADE Ill) [.*-
B Continued next sheet
Flush Details Borehole Diameter Boring Progress Remarks:
Top (m) [Base (m)[ Flush Type [ Flush Return % |Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)[ Water (m)
6.00 7.00 Air 100 25.20 121 10/11 16:30 5.00 Dry
7.00 7.70 Air 100 11/11 08:00 5.00 4.67
7.70 8.20 Air 100 11/11 16:30  15.50 9.00 15.20
8.20 9.00 Air 100 14/11 08:00 15.50 9.00 12.00  |SPT Hammer: JNO1 Energy Ratio: 65%
9.00  10.00 Air 100 — . . —
10.00 11.00 Air 100 Casing Dlgmeter i Water Strikes : ns_
. Depth (m)[Dia (mm)|Strike (m)[Cased (m)[Sealed (m)[Time (mins)Rose to (m)] Remarks Top (m) [Base (m)] Pipe Type [Dia (mm)
11.00 12.00 Air 100 25.20 139
12.00 13.00 Air 100 ’
Checked by: MHW IFARC
FINAL v01.01

Log status:




Plant used: Project: Location ID:
IAN FARMER Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH305
10/11/2022 - 15/11/2022 Cadent Sheet 3 of 3
Location: Ground level: Logged by: Vertical scale: Project ID:
Rotary Boring Log 363989.99E 371020.03N 41.42mOD CE/CG 1:50 2230746
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth Tcsgé: RI Fl Samples & Test Result (Lmesgl) (?r(?iZLhng?g) Strata Description \évt:fe' |nif;:g2gn
Very stiff, reddish brown and light bluish grey, silty CLAY, with up
to 40 percent angular lithorelicts (up to 40mm) of extremely and
AZCL very weak mudstone and siltstone. Fissures are 0 to 90 degrees,
45 very closely spaced, planar, smooth, locally polished. (GRADE Ill) | .-
20.20 - 0 [BOLLIN MUDSTONE MEMBER]
21.20 0 MERCIA MUDSTONE GROUP
NA 20.95m - D33 Between 19.60m and 20.75m: assessed zone of core loss, likely clay.
3 ’ Between 21.00m and 21.34m: weak, thinly laminated (0 to 5 degrees)
0 21.14m-C34 light bluish grey siltstone.
85
21.20 -
34 NA
22.20 34
3 Between 22.05 and 23.10m: assessed zone of core loss, likely clay.
22.20 - 100 AZCL (5.80)
23.20 0
3 RA—23.10m - D35
23.10m - D39 Between 23.20 and 24.20m: assessed zone of core loss, likely clay.
23.20m - SPT(S)
0 50 (25 for
23.20 - o | azcL |130mm/50 for
24.20 0 50mm)
- 23.20m - D36
24.20m - SPT(S)
50 (25 for
sa 100 2gmm/50 for
20 - 0 NA - |SSmm)
25.20 0 24.20m - D37
24.60m - D38
16.22 | 25.20 End of Borehole at 25.20m B
- - 26
- - 27
i - 28
— * 29
= 30
Flush Details Borehole Diameter Boring Progress Remarks:
Top (m) [Base (m)[ Flush Type [ Flush Return % |Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)[ Water (m)
13.00 14.50 Air 100 14/11 16:30  23.20 9.00 18.70
1450 15.50 Air 100 15/11 08:00 23.20 23.20 14.30
2320 24.20 Air 100 15/11 16:30 2520 23.20 23.40
2420 2520 Air 100 SPT Hammer: JNO1 Energy Ratio: 65%
Casing Diameter Water Strikes Monitoring Installations
Depth (m)[Dia (mm)|Strike (m)[Cased (m)[Sealed (m)[Time (mins)Rose to (m)] Remarks Top (m) [Base (m)] Pipe Type [Dia (mm)
Checked by: MHW IFARC
Log status: FINAL v01.01




Plant used: Project: Location ID:
IAN FARMER Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH31 8
28/11/2022 - 01/12/2022 Cadent Sheet 1 of 4
Dynamic Sampling Location: Ground level: Logged by: Vertical scale: Project ID:
and Rotary Boring Log 364667.03E 369647.01N 33.47mOD JM/CE 1:50 2230746
Samples & In Situ Testing Strata Details Groundwater
Depth Sample ID Test Result (Lmesg) (gﬁthngz‘g) Strata Description S || Backil
Grass over soft, dark greyish brown, silty CLAY with frequent
0.20 D1 (0.40) | rootlets.
TOPSOIL
0.40-0.70 B2 33.07 0.40
F 050 D3 (0.30) Firm, reddish brown, grey mottled yellowish brown, slightly silty,
' 3277 0'70 slightly gravelly, sandy CLAY with occasional rootlets and root
0.80 D4 : ’ traces. Gravel is angular, fine, and includes chert and quartzite.
(0.50) GLACIAL TILL
1.00-1.20 BS Firm becoming stiff, reddish brown mottled light grey, slightly
1.20 SPT(S) N=13 (2,2/2,3,4,4) 32.27 1.20 | sandy, slightly gravelly CLAY. Gravel is angular to well rounded,
1.20-1.65 D6 fine and medium including sandstone, siltstone, occasional chert
3 and quartzite.
GLACIAL TILL
Stiff, light brown locally mottled light grey, slightly silty, slightly
1.90-1.95 D9 gravelly, sandy CLAY. Gravel is angular to subrounded, fine to
[ coarse including mudstone, siltstone, sandstone and quartzite.
220-270 | UT8 |127 blows. 100% recovery (2.00) | GLACIALTILL
At 2.20m: very high strength.
2.70 SPT(S) 50 (5,5/50 for
220mm)
[2.70 - 3.07 D7
30.27 320 Very stiff, brown, sandy, gravelly CLAY with low cobble content.
Gravel is angular to subrounded, fine to coarse including
3 100 3.50m - D10 mudstone, siltstone, sandstone, quartzite and chert. Cobbles are
3.20-4.20 0 subrounded of quartzite.
0 GLACIAL TILL
NA
86
t 4.20-5.70 0
0 5.00m - D11 (3.70)
] AZCL
50 NA
t 5.70-6.20 0
0 AZCL
] 100
6.20-7.20 0
0 NA -
- 6.90m - D12 26.57 6.90 Very stiff, reddish brown, silty CLAY with up to 30 percent angular
lithorelicts (up to 25mm) of extremely and very weak mudstone.
Occasional fragments (up to 15mm) of light greyish white,
44 crystalline gypsum. (GRADE II1) [BOLLIN MUDSTONE MEMBER]
7.20-8.00 0 MERCIA MUDSTONE GROUP
0 | azcL
64 NA (2.65)
8.00-8.70 0
] 0 AZCL
90
 8.70-9.20 0 NA
0 rrmt—] 9-10m - D13
NA
E 100 23.92 9.55
9.20-10.20 45 9.60m - C14 : : Weak, thinly and thickly laminated (0 to 15 degrees) light grey
45 0 (0.45) | and reddish brown SILTSTONE, with frequent veins (up to 10mm)
of light greyish white, crystalline gypsum. (GRADE 1) [BOLLIN
B ToriscRRAD | FI Samples & Tests 23.47 | 10.00 Continued next sheet
Dynamic Sample Recovery Remarks:
Top (m) [Base (m)[Dia (mm)[Recovery %| Remarks [Service inspection pit hand excavated from GL to 1.20m.
1.20 100
2.70 3.20 100
SPT Hammer: JNO1 Energy Ratio: 65%
Water Strikes Monitoring Installations
Strike (m) [Cased (m)[Sealed (m)] Time (mins)[Rose to (m)] Remarks Top (m) [ Base (m) | Pipe Type | Dia (mm)
1.30 20 1.20 Slow
12.80 8.70 20 10.20 Fast
Checked by: MHW IFADS
Log status: FINAL v01.01




Plant used: Project: Location ID:
IAN FARMER Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH31 8
28/11/2022 - 01/12/2022 Cadent Sheet 2 of 4
Location: Ground level: Logged by: Vertical scale: Project ID:
Rotary Boring Log 364667.03E 369647.01N 33.47mOD JMICE 1:50 2230746
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth TCRISCRI Fl Samples & Test Result (Lmesg) (gﬁthngz‘g) Strata Description Legend S || Backil
Weak, thinly and thickly laminated (0 to 15 degrees) light grey Mo
and reddish brown SILTSTONE, with frequent veins (up to 10mm) vy h 4
of light greyish white, crystalline gypsum. (GRADE 1) [BOLLIN | X-
- MUDSTONE MEMBER]
NA MERCIA MUDSTONE GROUP
80 1.70 Very stiff, reddish brown, silty CLAY, with up to 30 percent angular
10.20 - 11.70 6 (1.70) lithorelicts (up to 25mm) of extremely and very weak mudstone.
= 0 11.00m - D15 (GRADE 1) [BOLLIN MUDSTONE MEMBER] "
MERCIA MUDSTONE GROUP
Between 10.20m and 10.32m: very stiff, light bluish grey silt. .
3 AZCL B
2077 | 1170 1Nygry weak, thinly and thickly laminated (0 to 10 degrees) Tlght |7 22+ .
bluish grey SILTSTONE, with rare veins (up to 5mm) of light FELELE
3 greyish white, crystalline gypsum. Discontinuities are 5 to 15 ool F 12
1 (1.00) | degrees, widely spaced, planar, smooth, tight with soft, brown, silt |x x xx <t
100 12.40m - C16 infill (up to 0.25mm). (GRADE 1) [BOLLIN MUDSTONE MEMBER] % Z%%%f
111.70 - 13.20| 61 A0m - MERCIA MUDSTONE GROUP joeRoloel 8
61 Between 12.00m and 12.09m: very stiff, light bluish grey and reddish xxxxxf
20.77 | 12.70 brown, silty clay. SIS e
Very stiff, fissured, reddish brown and light bluish grey, silty CLAY, [ —x
- with up to 20 percent angular lithorelicts (up to 20mm) of
extremely and very weak mudstone. Fissures are 0 to 90
degrees, very closely spaced, planar, smooth, locally polished.
Occasional to frequent fragments (up to 5mm) of light greyish
3 white, crystalline gypsum. (GRADE I11) [BOLLIN MUDSTONE
MEMBER]
13.20 - 100 (2.25) | MERCIA MUDSTONE GROUP
- 14.70 8 14.00m - D17
= NA 1852 | 14.95 Very stiff, fissured, reddish brown locally light bluish grey, silty
CLAY, with up to 5 percent angular lithorelicts (up to 5m) of
14.70 100 extremely and very weak mudstone. Fissures are 0 to 90
3 16; 20' 0 degrees, very closely and closely spaced, planar, smooth,
: 0 polished. Occasional fragments (up to 30mm) of light greyish
15.70m - D18 white, crystalline gypsum. (GRADE 1Va) [BOLLIN MUDSTONE
MEMBER]
= MERCIA MUDSTONE GROUP
a Between 16.40m and 16.60m: very stiff, reddish brown, silty clay, with
up to 25 percent angular lithorelicts (up to 20mm) of very weak
mudstone.
1620- | &
- 17.70 0
17.20m - D19
3 (5.85)
AZCL
17.70 - 902 NA
[ 19.00 0
AZCL
19.00- | '9°
20.50 0
B Continued next sheet
Flush Details Borehole Diameter Boring Progress Remarks:
Top (m) [Base (m)[ Flush Type [ Flush Return % |Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)[ Water (m)
3.20 4.20 Air 100 28/11 16:30  3.20 3.20 Dry
4.20 5.70 Air 100 29/11 08:00 3.20 3.20 1.80
5.70 6.20 Air 100 29/11 16:30 17.70 8.70 15.10
6.20 7.20 A!r 100 30/11 08:00 17.70 8.70 760  |SPT Hammer: JNO1 Energy Ratio: 65%
7.20 8.00 Air 100 - - - PPy ———v—TT
8.00 8.70 Air 100 Casing Diameter Water Strikes Monitoring Ir ns
8:70 9:20 Air 100 Depth (m)[Dia (mm)|Strike (m)[Cased (m)[Sealed (m)[Time (mins)Rose to (m)] Remarks Top (m) [Base (m)] Pipe Type [Dia (mm)
9.20 10.20 Air 100
Checked by: MHW IFARC
LOQ status: FINAL v01.01




Plant used: Project: Location ID:
IAN FARMER Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH31 8
28/11/2022 - 01/12/2022 Cadent Sheet 3 of 4
Location: Ground level: Logged by: Vertical scale: Project ID:
Rotary Boring Log 364667.03E 369647.01N 33.47mOD JMICE 1:50 2230746
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth Tcsgé: RI Fl Samples & Test Result (Lmesgl) (?r(?iZLhn(e?g) Strata Description \évt:':e' mif;gﬂgn
Very stiff, fissured, reddish brown locally light bluish grey, silty
CLAY, with up to 5 percent angular lithorelicts (up to 5m) of
extremely and very weak mudstone. Fissures are 0 to 90
degrees, very closely and closely spaced, planar, smooth,
20.70m - D20 polished. Occasional fragments (up to 30mm) of light greyish
: 12.67 | 20.80 | white, crystalline gypsum. (GRADE IVa) [BOLLIN MUDSTONE
MEMBER]
3 100 NA MERCIA MUDSTONE GROUP
20.50 - 0 Very stiff, reddish brown, silty CLAY, with up to 40 percent angular
22.00 0 lithorelicts (up to 25mm) of very weak mudstone. Rare fragments
3 21.50m - D21 (1.25) (up to 5mm) of light greyish white, crystalline gypsum. (GRADE
1) [BOLLIN MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
1.42 | 2205 Weak, thinly and thickly laminated (0 to 10 degrees) reddish
brown and light bluish grey MUDSTONE. Discontinuities are 5 to
2 22.40m - C22 (0.85) 15 degrees, medium spaced, planar, smooth, clean with black
3 100 : staining (<1mm). (GRADE |) [BOLLIN MUDSTONE MEMBER]
22.00 - 100 MERCIA MUDSTONE GROUP
23.50
- 57 1057 | 22.90 Very weak, locally thickly laminated (0 to 10 degrees) reddish L 23
brown and light bluish grey MUDSTONE. Discontinuities are 0 to s
25 90 degrees, very closely spaced, planar and undulating, smooth,
tight, with soft, brown, silt infill (up to 0.25mm) and black staining
(<1mm). (GRADE II) [BOLLIN MUDSTONE MEMBER]
AZCL MERCIA MUDSTONE GROUP
3 73 24.05m - C23 @19 24
23.50 - 73 .
25.00 17 25
0 24.75m - C24 Between 24.75m and 25.00m: extremely weak, thinly laminated (0 to
8.47 25.00 10 degrees) light bluish grey siltstone. (grade I)
. . Very stiff, fissured, reddish brown, silty CLAY, with up to 55
percent angular lithorelicts (up to 25mm) of very weak mudstone.
Fissures are 0 to 90 degrees, closely spaced, planar, smooth,
- 25 55m - D25 locally polished. (GRADE lIl) [BOLLIN MUDSTONE MEMBER]
25.00 - 100 ’ MERCIA MUDSTONE GROUP
26.50 0
0 NA (1.80)
1 26.90m - C26 6.67 (206500) \(ery welak, thickly laminated (0 to 10 degrees) reddish brown and
- : light bluish grey MUDSTONE. (GRADE I) [BOLLIN MUDSTONE
26.50 - 40 6.37 27.10 MEMBER]
28.00 20 MERCIA MUDSTONE GROUP
20 Between 26.80m and 26.90m: 65 degree joint, planar, rough, tight, with
3 AZCL soft, reddish brown, silt infill (up to 0.25mm)
Very stiff, thickly laminated (0 to 10 degrees) bluish grey, clayey
SILT, with up to 80 percent angular lithorelicts (up to 30mm) of
(1.80) weak siltstone. (GRADE II1) [BOLLIN MUDSTONE MEMBER]
28,00 80 MERCIA MUDSTONE GROUP
2é 50 16 NA ) . .
. 0 Between 28.42m and 28.75m: very weak, light bluish grey siltstone.
(grade I)
2
28.50 - 90 457 | 28.90 —— . . .
- 25 29.00m - D27 Very stiff, fissured, reddish brown, silty CLAY, with up to 30
29.50 25 NA percent angular lithorelicts (up to 30mm) of very weak and weak
mudstone. Fissures are set 1: 10 to 30 degrees, closely spaced,
A7CL (1.85) planar, smooth. Set 2: 60 to 75 degrees, closely spaced, planar,
’ smooth, locally polished. (GRADE Iil) [BOLLIN MUDSTONE
MEMBER]
MERCIA MUDSTONE GROUP
Continued next sheet
Flush Details Borehole Diameter Boring Progress Remarks:
Top (m) [Base (m)[ Flush Type [ Flush Return % |Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)[ Water (m)
10.20 11.70 Air 100 30/11 16:30  29.50 8.70 15.70
11.70 12.20 Air 100 01/12 08:00 29.50 8.70 9.10
1220 13.20 Air 100 01/12 16:30  40.00 8.70 24.60
13.20  14.70 A!r 100 SPT Hammer: JNO1 Energy Ratio: 65%
14.70  16.20 Air 100 - - - ———
16.20 17.70 Air 100 Casing Dlgmeter i Water Strlkes Monitoring Ir : ns_
1770 1900 Air 100 Depth (m)[Dia (mm)|Strike (m)[Cased (m)]Sealed (m)fTime (mins)Rose to (m)] Remarks Top (m) [Base (m)[ Pipe Type [Dia (mm)
19.00 20.50 Air 100
Checked by: MHW IFARC
LOQ StEtUSZ FINAL v01.01




Plant used: Project: Location ID:
IAN FARMER Comacchio 205 HyNet North West - Hydrogen Pipeline
ASSOCI|ATES |Dates: Client: BH31 8
28/11/2022 - 01/12/2022 Cadent Sheet 4 of 4
Location: Ground level: Logged by: Vertical scale: Project ID:
Rotary Boring Log 364667.03E 369647.01N 33.47mOD JMICE 1:50 2230746
Coring, Samples & In Situ Testing Strata Details Groundwater
Depth TCRSSRIL R Samples & Test Result (Lmesg) AW Strata Description S || Backil
Very stiff, fissured, reddish brown, silty CLAY, with up to 30
percent angular lithorelicts (up to 30mm) of very weak and weak
29 50 100 mudstone. Fissures are set 1: 10 to 30 degrees, closely spaced,
31‘ 00" 0 planar, smooth. Set 2: 60 to 75 degrees, closely spaced, planar,
: 0 smooth, locally polished. (GRADE IIl) [BOLLIN MUDSTONE
2.72 30.75 |\ MEMBER]
MERCIA MUDSTONE GROUP E
31.00m - D28 Very stiff, fissured, reddish brown, silty CLAY, with up to 5 percent 31
angular lithorelicts (up to 5mm) of very weak mudstone. Fisures
are set 1: 0 to 20 degrees, closely spaced, planar, smooth, locally
polished. Set 2: 60 to 80 degrees, closely spaced, planar, smooth,
31.00 100 locally polished. Occasional fragments (0 to 10mm) of light
32‘ 50_ 0 greyish white, crystalline gypsum. (GRADE IVa) [BOLLIN
’ 0 MUDSTONE MEMBER]
3 MERCIA MUDSTONE GROUP 32
NA E
(3.65)
= 33.00m - D29 33
a2s0- | 12
34.00 0
33.50m - C30 Between 33.50m and 33.58m: weak, very weak diametrically, light
bluish grey siltstone.
— 34
-0.93 | 34.40 Extremely weak to very weak, locally thinly laminated (0 to 10 Kxxx x|
: 100 degrees) reddish brown SILTSTONE, with rare, light bluish grey |5 22 %%t
3;5;05?0 17 34.70m - C31 reduction spots (up to 5mm). Discontinuities are: 0 to 90 degrees, |* %% X}
: 17 extremely closely and very closely spaced, planar, smooth, tight X X% %X
= with soft, brown silt infill (up to 0.25mm). (GRADE Il) [BOLLIN ehoRogegel
25 (1:45) | MUDSTONE MEMBER] bt
MERCIA MUDSTONE GROUP foselotet s
At 34.70m: extremely weak. XX xR
XXX XX
KX KX K[
XXX XX}
3 x r
2 -2.38 | 3585 Very weak, thinly laminated (0 to 10 degrees) light bluish grey and [ xx = =
100 reddish brown SILTSTONE, with occasional veins (up to 10mm)  [% % % x x 36
35.50 - 77 of light greyish white, crystalline gypsum. Discontinuities are: 0 to [ 2% % ZF
37.00 61 15 degrees, medium spaced, planar, smooth, tight, with soft, o fodolelel
36.50m - C32 bluish grey, silt infill (up to 0.25mm). (GRADE 1) [BOLLIN XX %% R
36.68m - C34 MUDSTONE MEMBER] Xxxxxf
’ MERCIA MUDSTONE GROUP oeolone E
XXxXxxX[F 37
HHEx X X[
XXXXX}F
HRXxx X[
(3.05) eedoetr s
XXXXX[
3700- | &7 R
38.50 o7 o
) 55 37.88m - C33 xxxxxF
- XK KKK :7 38
XXXXX[
XX XXX r
AZCL Kxxaxk
XXX XX
XXX XX[
XXX XX
XXX XX[
0 XXX X X[
XXX XXE
XXXXXF
[ -5.43 38.90 Extremely weak to very weak, reddish brown MUDSTONE, with L 39
3850 - 100 occasional veins (up to 1mm) of light greyish white, crystalline E
40' 00 49 20 gypsum. Discontinuities are: 0 to 90 degrees, very closely r
’ 40 110 spaced, planar, smooth, clean. (GRADE II) [BOLLIN MUDSTONE
39.50m - C35 (1.10) MEMBER]
0 MERCIA MUDSTONE GROUP
15 Between 39.50m and 39.70m: very weak, reddish brown siltstone
653 | 40.00 2%l
-6 : End of Borehole at 40.00m 40
Flush Details Borehole Diameter Boring Progress Remarks:
Top (m) [Base (m)[ Flush Type [ Flush Return % |Depth (m)[Dia (mm)| Date | Time [Depth (m)[Cased (m)[ Water (m)
20.50 22.00 Air 100
22.00 23.50 Air 100
23.50 25.00 Air 100
25.00  26.50 A!r 100 SPT Hammer: JNO1 Energy Ratio: 65%
26.50 28.00 Air 100 - - - e —
28.00 2850 Air 100 Casing Dlgmeter i Water Strikes Monitoring Ir : ns_
2850 2950 Air 100 Depth (m)[Dia (mm)|Strike (m)[Cased (m)[Sealed (m)[Time (mins)Rose to (m)] Remarks Top (m) [Base (m)] Pipe Type [Dia (mm)
Checked by: MHW IFARC
LOQ status: FINAL v01.01




Plant used: Project: Location ID:
¢ IAN FARMER Competitor Dart HyNet North West - Hydrogen Pipeline
ASSOCIATES |Dates: Client: WS32
15/11/2022 Cadent Sheet 1 of 1
Dynamic Sample Location: Ground level: Logged by: Vertical scale: Project ID:
Borehole Log 364975.99E 381081.96N 58.71mOD 0G 1:50 2230746
Samples & In Situ Testing Strata Details Groundwater
Depth Sample ID Test Result (Lmesg) ($§‘;Lhn(e';'s)) Strata Description S | Baak |
0.00-0.30 B1 Grass over soft, dark brown, slightly sandy CLAY with occasional
0.20 D2 (0-33) | rootlets.
0.30 - 1.00 B3 58.38 0.33 K\TOPSOIL
- 0.50 D4 Grey mottled orangish brown, slightly clayey, silty, fine to coarse
SAND.
ALLUVIUM
1.20 SPT(S) N=13 (2,3/3,3,4,3) At 1.20m: ;
1.20-2.00 B5 2.07) t 1.20m: medium dense.
- 2.00 SPT(S) N=1(1,1/1,0,0,0) .
200-2.45 D6 At 2.00m: very loose.
[ 56.31 | 240 I"s5f reddish brown, slightly sandy CLAY. (GRADE IVb) [BOLLIN
MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
(0.80)
— 3.00 SPT(S) N=50
(7,7112,12,13,13) 55.51 3.20
3.00-3.45 D7 ’ ’ Firm, reddish brown CLAY. (GRADE IVb) [BOLLIN MUDSTONE - — -
[ 55.26 | 345 |MEMBER] —
MERCIA MUDSTONE GROUP
End of Borehole at 3.45m
— —4
— 5
— 6
— -7
— 8
— 9
— — 10
Dynamic Sample Recovery Remarks:

Top (m) [Base (m)[Dia (mm)[Recovery %] Remarks _[Service inspection pit hand excavated from GL to 1.20m.
1.20 100 [Terminated due to refusal.
2.00 3.00 100
SPT Hammer: DART504 Energy Ratio: 68%
Water Strikes Monitoring Installations
Strike (m) [Cased (m)[Sealed (m)[Time (mins)[Rose to (m)] Remarks Top (m) [ Base (m) [ Pipe Type | Dia (mm)
1.20 20 1.00 Seepage
Checked by: MHW IFADS
Log status: FINAL v01.01




Plant used: Project: Location ID:
' IAN FARMER Competitor Dart HyNet North West - Hydrogen Pipeline
ASSOCIATES |Dates: Client: WS33
14/11/2022 Cadent Sheet 1 of 1
Dynamic Sample Location: Ground level: Logged by: Vertical scale: Project ID:
Borehole Log 365122.97E 381044.02N 58.32mOD 0G 1:50 2230746
Samples & In Situ Testing Strata Details Groundwater
Depth Sample ID Test Result (Lmesg) ($§‘;Lhn(e';'s)) Strata Description S | Baak |
0.00-0.30 B1 030 Grass over soft, dark brown, slightly sandy CLAY with occasional
0.20 D2 (030) | rootiets.
0.30-1.00 | B3 58.02 | 030 \tOPSoIL
- 0.50 D4 Grey mottled light yellowish brown, clayey, silty, fine and medium
SAND with occasional fine gravel.
(1.10) ALLUVIUM
~1.00-1.20 D5 At 1.00m: becoming pinkish grey.
1.20 SPT(S) N=4 (1,1/1,1,1,1)
1.20-1.65 D6 56.92 1.40
L 1.40 - 2.00 B7 ’ ’ Soft, greyish brown, silty, slightly sandy CLAY with rare
decomposed plant fragments (roots).
ALLUVIUM
- 2.00 SPT(S) N=14 (1,1/1,2,4,7) (1.30)
2.00-2.45 D8 ’
270 D9 55.62 g';g Reddish brown, fine to coarse SAND. (GRADE IVb) [BOLLIN
~ (0.30) | \UDSTONE MEMBER]
- 3.00 SPT(S) N=50 55.32 | 3.00 \ MERCIA MUDSTONE GROUP
(5,8/12,13,13,12) (0.45) | Stiff, reddish brown, slightly sandy CLAY with occasional fine
3.00-345 | D10 quartz and siltstone gravel. (GRADE IVb) [BOLLIN MUDSTONE SR
B 54.86 3.45 | MEMBER] R
MERCIA MUDSTONE GROUP
End of Borehole at 3.45m
— —4
— 5
— 6
- =7
— 8
— 9
— — 10
Dynamic Sample Recovery Remarks:
Top (m) [Base (m)[Dia (mm)[Recovery %] Remarks _[Service inspection pit hand excavated from GL to 1.20m.
1.20 100 Refusal in 3m sample barrel.
2.00 3.00 80
3.00 4.00 90
SPT Hammer: DART504 Energy Ratio: 68%
Water Strikes Monitoring Installations
Strike (m) [Cased (m)[Sealed (m)[Time (mins)[Rose to (m)] Remarks Top (m) [ Base (m) [ Pipe Type | Dia (mm)
1.20 0 1.20
Checked by: MHW IFADS
Log status: FINAL v01.01




Plant used: Project: Location ID:
IAN FARMER Competitor Dart HyNet North West - Hydrogen Pipeline
ASSOCIATES |Dates: Client: WS34
16/11/2022 Cadent Sheet 1 of 1
Dynamic Sample Location: Ground level: Logged by: Vertical scale: Project ID:
Borehole Log 366336.03E 381693.97N 59.70mOD oG 1:50 2230746
Samples & In Situ Testing Strata Details Groundwater
Depth Sample ID Test Result (Lmesg) ($§‘;Lhn(e';'s)) Strata Description S | Baak |
0.00-0.35 B1 Grass over soft, dark greyish brown, slightly sandy CLAY.
0.20 D2 TOPSOIL
(0.60)
060-1.00 | B4 5910 | 060 I"s5f reddish brown, slightly sity, slightly gravelly, sandy CLAY.
0.80 D3 Gravel is subangular to subrounded, fine to coarse including
L siltstone.
(1.10) GLACIAL TILL
1.20 SPT(S) N=14 (2,3/3,3,4,4) : At 1.00m: saturated ground.
1.20-1.65 D5
1.70-2.00 | B6 58.00 | 170 IFErm Teddish brown, siightly silty, siightly gravelly, sandy CLAY.
1.90 D7 Gravel is very angular to subrounded, fine and medium including
2.00 SPT(S) N=24 (3,5/5,5,6,8) quartz and siltstone.
2.00-245 D9 GLACIAL TILL
2.00 - 3.00 B8
(2.10)
— 3.00 SPT(S) N=32 (5,6/6,7,9,10)
3.00-345 | D10
ggg : 43188 B}; gggg %SS Firm, reddish brown, slightly sandy, gravelly CLAY. Gravel is very
— 4 00' SPT(S) 50 (25 for 105mm/50 ’ angular to subrounded, fine and medium including mudstone.
: for 85mm) 55.51 4.19 |\Multicoloured (GRADE IVb) [BOLLIN MUDSTONE MEMBER]
4.00-4.19 D13 MERCIA MUDSTONE GROUP
[ ’ Stiff, reddish brown, slightly sandy, slightly gravelly CLAY. Gravel [
is very angular to subangular, fine to coarse including quartz,
sandstone and siltstone. (GRADE 1Vb) [BOLLIN MUDSTONE
MEMBER]
= MERCIA MUDSTONE GROUP —5
End of Borehole at 4.35m
— 6
- -7
— 8
— 9
— — 10
Dynamic Sample Recovery Remarks:
Top (m) [Base (m)[Dia (mm)[Recovery %] Remarks _[Service inspection pit hand excavated from GL to 1.20m.
1.20 100
2.00 3.00 80
3.00 4.00 80
SPT Hammer: DART504 Energy Ratio: 68%
Water Strikes Monitoring Installations
Strike (m) [Cased (m)[Sealed (m)[Time (mins)[Rose to (m)] Remarks Top (m) [ Base (m) [ Pipe Type | Dia (mm)
3.30 0 3.30
Checked by: MHW IFADS
Log status: FINAL v01.01




Plant used: Project: Location ID:
' IAN FARMER Competitor Dart HyNet North West - Hydrogen Pipeline
ASSOCIATES |Dates: Client: WS37
24/11/2022 Cadent Sheet 1 of 1
Dynamic Sample Location: Ground level: Logged by: Vertical scale: Project ID:
Borehole Log 368394.00E 383415.01N 53.47mOD FH 1:50 2230746
Samples & In Situ Testing Strata Details Groundwater
Depth Sample ID Test Result (Ir_nesﬁ)l) ($§‘;Lhn(e';';) Strata Description Legend S | Baak |
0.05-0.30 B1 030 Soft, dark brown, slightly sandy, slightly gravelly SILT with 50 %%
0.20 D2 (0.30) frequent rootlets. Gravel is subangular to rounded, fine and L X
0.35 D3 53.17 0.30 | medium including sandstone, mudstone and quartz. ; 3
£ 0.50-1.00 | B4 53.02 | 045 |\ToPsoIL
Below 0.15m: occasional rootlets.
0.70 D5 Light brown and light grey, slightly gravelly, very silty, fine SAND.
Gravel is subrounded to rounded, fine to coarse including
[~ sandstone and siltstone.
1.20 SPT(S) N=8 (1,2/1,2,2,3) (1.55) | \GLACIALTILL : i S :
1.20-1.65 D7 Firm, brown mottled light grey, slightly silty, slightly sandy, slightly
[ 1.20-2.00 B6 gravelly CLAY with occasional partially decomposed plant matter
and rare lenses of sandy silt (2-30mm thick). Gravel is :
subrounded to rounded, fine and medium including sandstone and
siltstone. 2
- 2.00 SPT(S) N=20 (2,3/4,4,6,6) 51.47 2.00 KGLACIAL TILL ?
2.00-2.45 D9 Firm, reddish brown locally mottled bluish grey, slightly sandy, silty
2.00 - 2.55 B8 (0.55) | CLAY, with up to 10 percent subrounded lithorelicts (up to 10mm)
[ of very weak mudstone and siltstone. (GRADE IVa) [BOLLIN
2.60 SPT(S) 50 (7,8/50 for 50.92 255 | MUDSTONE MEMBER]
245mm) ' 045 MERCIA MUDSTONE GROUP /
2.60 - 3.00 D10 (0:45) Extremely weak, blueish grey MUDSTONE recovered as clayey,
= 50.47 3.00 | angular, medium and coarse gravel. (Grade Ill) [BOLLIN 3
MUDSTONE MEMBER]
MERCIA MUDSTONE GROUP
End of Borehole at 3.00m
B 4
— —5
— 6
— =7
B 8
— —9
— — 10
Dynamic Sample Recovery Remarks:

Top (m) [Base (m)[Dia (mm)[Recovery %] Remarks _[Service inspection pit hand excavated from GL to 1.20m.
1.20 2.00 59
2.00 2.60 62
SPT Hammer: DART504 Energy Ratio: 67%
Water Strikes Monitoring Installations
Strike (m) [Cased (m)[Sealed (m)[Time (mins)[Rose to (m)] Remarks Top (m) [ Base (m) [ Pipe Type | Dia (mm)
1.20 20 1.20 Seepage
Checked by: MHW IFADS
Log status: FINAL v01.01




Appendix 3

Summary of Brine Well Information



Appendix 3 - Summary of Brine Wells and Boreholes within, and within influencing distance of the Preliminary Order Limits

Appendix 3 - Summary of Brine Well and Boreholes within, and within influencing distance of the Preliminary Order Limits

Wharmby Possible BGS Approximate | Surface eI Zone of Diameter
Area Name Shaft Type Reference Borehole Eastings | Northings | distance from Level Depth (m) Instability Alias Description of Feature (from Wharmby) Recommended Further Works Wharmby Hazard
Number Reference POL (m) (mAOD) (m) (m) (m)
Verify position of wells by obtaining source records 1 20
and undertaking a "best plot" exercise. Based upon *
Located near south side of pond O.S. No. 7886 to the south west of Moulton. Sunk | the "best fit" exercise and if landowner permissions
1881. Location taken from 1/10,560 Geological Map SJ66SE, other details from allow than further investigation and stabilisation (if
Winsford Moulton Hill Natural brine shaft 3-3-318 SJI66NES 365770 368800 17 38.81 92.35 10 92.35 Moulton Hall No. 4 | Calvert, ICl and British Geological Survey. Sunk as a prospective natural brine shaft. | required) may be recommended. Alternatively there
Stopped by quicksand. Deepened by boring. Lining tube cut off in 1957 - presumably | is the potential option to construct a grout plug and
near surface. Possibly filled but underwater. the intsallation of a geosynthetic membrane in the
areas where the potential zone of instability
encroaches into the POL.
Located off Jack Lane, Wharton, Winsford. Sunk 1964. Location from 1/2500
Winsford | Meadowbank No.4 Shaft Shaft 3-1-307 366356 368738 73 42.07 186.23 0 N/A 0.5.66/67 68 other details from ICI. A shaft to the currently operational N/A O- OO
Meadowbank mine.




Appendix 4

Prescribed Notices of Damage Summary



Appendix 4 - Summary of Prescribed Notices of Damage ST19815
PNOD Reference Property Name Location PNOD Status | PNOD Date Claims Damage Claim Date
Claim 32 Not provided 25/06/1991
3075/2878 Heatley Heath Farm Lymm Accepted |03/09/1959
Claim 33 Not provided 17/12/1990
Installing new main drains in

Claim 10 fields O.S. 7600, 0077, 0003 21/05/1974

3798 Hillside Farm Northwich Accepted |22/05/1973 and 1600

R ing the | ins i
Claim 22 er.1ewmg e land drains in 05/11/1976
fields 0.S 23, 24 and 25
Brook H F i i
3178 roo' o.use arm, Bostock Estate Accepted | 17/06/1960 Claim 13 Fields 9311,0006,0979,0958 29/03/1994
Brick Kiln Lane - - -
Claim 16 Land drainage field 6067 20/05/1984
Brook H F i i
3178 r°°Kin °:tsrze:rm’ Bostock Estate | Accepted |18/06/1960| 13m0 Not provided 09/06/1976
& Claim 40 Not provided 08/11/1972
3178 Addawshaw Farm Bostock Estate Accepted |[16/06/1960| Claim 76 Not provided 04/11/1993
Farm Land - 3 areas of

Dairy Farm, Whatcroft . . . )

4161 Y Hall Lane Bostock Estate Accepted |22/03/2004( Claim6 subsidence in OS fields 2944, 07/02/2002
1762, 3800

3023 Jack Lane Farm Northwich Accepted | 26/03/1959 |—o2m 8 Not provided 21/04/1976
Claim 50 Not provided 08/01/1972




Appendix 5
Northwich Mine Stabilisation Programme Top Bed Workings, reference
116965, Figure 2.12 obtained from Top Bed Salt Desk Study Report
prepared by Arup.
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