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Annex 4. Extract form Cumbrian BogLIFE Framework bunding/ damming
specification.(plus additional comments)
Commercial in confidence.

Lot 2

LOWLAND RAISED BOG — RESTORATION OF DAMAGED BUT VEGETATED BOG AND ANCILLARY
WORKS TO FACILITATE THIS WORK.

Overview

Intact lowland raised bog in good condition has two distinct layers:

Lowland raised bogs

A lowland raised bog consists, in simple terms, of a dome of peat coved in a sphagnum
moss dominated vegetated layer - which may be up to 15m deep, sloping sides and the lagg
- where the water from the bog mingles with that from the surrounding catchment creating a
wet woodland/fen mosaic.

Intact lowland raised bog in good condition has two distinct layers:

[0 The upper acrotelm layer comprising principally of Sphagnum Moss species with other
bog forming plants such as cotton grasses and sedges. This is the growing layer of a
peatbog which is biologically active and open to the oxygen in the air which aids
humification. This is a process that occurs in soils and peat where organic materials
decompose and break down.

O Whilst this layer can dry out in summer, the bottom parts of the moss plants are sat in cold
acidic water and reabsorb water when it rains. Excess rain water flows though these mosses
at ground level and excess rain water is shed in all directions into a surrounding stream or
area of wet woodland and/or fen situated on the interface between peat and mineral soils.
This is called the lagg.

[0 Beneath the acrotelm are the layers of accumulated plant fragments saturated in cold
acidic water, thereby preventing the peat form breaking down further. This relatively inactive
part of the bog is called the catotelm.

[0 The degree of humification is largely dependent on how long the plant material that makes
up the peat is ‘open to the elements’ in the acrotelm. This boundary between the drier
acrotelm and wetter catotelm is the water table, which over time, can be influenced by a
number of external factors. Higher water tables result in less humified peat and lower water
tables conversely so.

0 The accumulation of peat is slow at an average rate of between 1-2mm per year (in the
UK). UK peat bogs have been accumulating peat since the cessation of the last ice age
resulting in a peat dome of up to 15m of peat above the underlying mineral drift.

0 Saturated peat in the catotelm is 95% water in a matrix with the original plant cells. It has
a very low hydraulic conductivity in contract to the more freely flowing acrotelm.

Damaged bogs

Many Lowland Raised Bogs have been impacted upon by:

[0 domestic and industrial peat cutting

[0 afforestation

O Improvement to agricultural use.

Peat cutting leaves a cut over surface of various heights above sea level and cut peat faces
which can be up to 3m. Over time, the cut peat face slumps forward leaving cracks on the
upper intact peat surface. These cracks act as drains leading to further damage to the bog.
Drains vary in size from 0.5m x 0.5m to 1m x 1m on old domestic cuttings and up to 3m x 3m
on former industrial cuttings. These drains can also cause parallel cracking.

Reclamation to agricultural use can also involve installation of tile- or piped-underdrainage,
and application of fertilisers that cause peat to rot.

When a bog is damaged by drainage, the active growing layer of Sphagnum moss dries out
and dies and is replaced by heather, purple moor grass and eventually trees, all of which





increase the rate and effect of peat drying and decomposition through evapotranspiration,
interception of rainfall and increased drainage along root lines.

The effect of drying and decomposition can extend to a depth of 0.5 - 0.75m, a depth at
which water is not available to the acrotelm. This directly affects the ability for sphagnum
mosses to grow.

Dried (oxidised) peat has different hydraulic properties to ‘wetted’ peat. It cannot hold water
and becomes hydroscopic preventing the reabsorption of water. This increases the hydraulic
conductivity making it more free draining throughout the affected depth.

Restoration of Damaged bogs:

In order to restore a degraded but vegetated peat bog all water movement below ground
level has to be stopped and a water table between +- 10cm of ground level re-established.
This if correctly done will mean that a variety of Sphagnum mosses which will still be in the
locality can spread and re-colonise. Ideally water should be at or just below ground level
although due to topography and shallow holes left by restoration there will be small areas of
open but shallow water.

The techniques described below have been developed over the last 20 years and can
achieve this.

There are three types of damage that will be dealt within this Lot with ancillary works:

1. (Cut Peat Face (Cutting/drainage))

2. Intact but damaged peat surfaces (Cracking/drains/rootplates 1-80 yr old)

3. Cut over and degraded peat surfaces (Drainage, cutting, cracking, tree roots1-80yr old)
4. (Grips/Drains (not covered above) )

5. Ancillary works

1 Restoration of Cut Peat

1.1 Remove turf, and re-profile the cut face to approximately 300. (Diagram A)

1.2 Construct a bund of 150mm high (before vegetation added) x 0.75-1m wide. This must
be made from ‘good’ peat that is not degraded, i.e. unoxidised, ombrotrophic ‘wetted’ peat.
1.3 Bund construction must be as described below: (Diagram B)

a) Remove approximately 0.75m -1m width of turf. Place to one side to reuse for covering
the bund.

b) Dig out the layer of degraded, oxidised peat, which may extend to 0.5m deep; until ‘good’
peat is reached.

c) The ‘good’ peat should not have any cracks. If cracks (or tile-/pipe-drains) are
encountered, the peat should be dug down for about 1m or to the bottom of the
crack/(under-drainage) to a maximum of 1.5m, then then the peat returned to the void and
squashed to seal the cracks.

d) Create a borrow pit on the uphill side of the bund and acquire ‘good’ peat.

Borrow pits must be separate and not joined up to form a new ditch.

e) Use the ‘good’ peat to fill the trench to a height of 150mm above ground level to form the
bund. Shape and top with the turf of vegetation previously removed. The turf should be
stretched over the bund.

f) The degraded peat and/or tree roots removed from the cracked area should be put into the
borrow pit and flattened.

g) This bund at the top of the cut face will link to further cells that will be constructed on the
upper surface.

These bunds may link into with other bunds on the intact damaged surface to form bunded
cells (Diagram C)

2 Restoration of upper active peat surface damaged by cracks and/or drains and/or
root plates:

[0 The entire peat surface has been impacted by drainage and agricultural works resulting in
tree and scrub encroachment which has resulted in the drying out of the whole surface to a
depth of at least 0.5m.





[0 Parallel cracking associated with the main and arterial may extend onto the intact surface.
These cracks must be treated as active drains.

0 Tree and scrub removal may have taken place in this area so there may be root stock and
piles of brash or chip.

[0 There may be remaining in situ root plates from small trees and scrub to large root plates
from mature trees. The root plates of mature trees are approximately 5-10m apart
interspersed by root plates from scrub pine, birch and/or rhododendron.

[0 The pricing matrix for this lot allows for different cell sizes

0 Bunded cells (Diagram C) should be between 20x10m on sloping ground and up to
40x40m on flat areas (these will be stated in the mini tender).

2.1 Cells to be constructed as described in paragraph 1.2

2.2 Where a bund cuts through an existing ditch or crack then the degraded material from
the edges and bottom of the ditch must be removed before the bund is constructed. Where
possible a crack should be dealt with as described in bullet point (c) under paragraph 1.3.
2.3 Where tree root plates are in the line of the bund either construct the bund around them
or lift them out. Any root plates lifted out should be inverted and placed in a borrow pit.

5 General considerations

5.1 These repeat much of what has been said above but with some additional information.
O The ground conditions will vary from dry peat with tree roots offering good support to wide
tracked 7-10 tonne excavators, to very soft wet surfaces requiring the use of bog mats.

[0 Only very low ground pressure, wide tracked vehicles may be used

0 Peat depth is between 0.6m and 4m

[0 There are cracks in the peat associated with peat workings, drains, cut faces, tile & pipe
drains and tree growth. These can extend extensively below ground. These must be blocked
at depth to prevent them from acting as water flow paths.

0 Bunding/dam building should be carried out using in situ ‘good’ peat, i.e. un-oxidised peat
of a low hydraulic conductivity.

O Disturbance of peat is to be restricted to the minimum area necessary in order to achieve
the desired restoration.

[0 Prior to bund construction, existing vegetation should be removed and set aside.
Degraded peat should be removed to a depth where ‘good’ peat is encountered beneath.

1 Borrow pits should be created adjacent to bund creation areas to obtain ‘good’ peat that
will be used to construct the bund.

00 Bund will be constructed to a height of 150mm above ground level before the vegetation is
added.

1 ‘Good’ peat must be used to construct bunds. This must connect with ‘good’ peat beneath
the newly constructed bunds to prevent water seepage.

[0 The bunds will act as water control structures and therefore need to be as level as
possible.

00 Cell bunding must be constructed so that water is held at approximately ground level
across the cell.

O Cells should be shaped to fit required areas if irregular.

O Cells must be built as a descending series to an obvious low point where excess water
can escape into adjacent maintained drains.

O Cells must be built systematically during turf removal to ensure material is available for
bund construction.

[0 Bunds must be constructed at original ground level.

00 Trees and/or tree roots should be removed from the line of bunds and disposed of in
borrow pits. The void from the roots in the peat must be blocked.

[0 Where there is not sufficient ‘good’ peat, underlying clay may be used to construct bunds.
The clay must be good quality and plastic, and where used, must be worked and squashed
to remove air gaps and cracks.

[0 In situ vegetation is used to protect the bund surfaces and re-profiled cut faces. Where
there is a shortage of vegetation, existing turfs must be stretched to cover the bare peat.





6. Ancillary works

0 Replacement of existing culverts/ installation of through-pipes

[0 Drain maintenance

0 Silt trap cleaning

[0 Track maintenance and repair

6.1 Replacement of existing culverts

NOTE:

[0 Access across small streams will be required to facilitate future maintenance and access.
(6.1.1 Existing metal or concrete culverts must be excavated and the pipe and any
associated rubbish (concrete, brick, metal) disposed of in an authorised landfill.

[0 Records of disposal must be provided.)

6.1.2 Install a 6m x 300mm or 450mm twin walled corrugated plastic pipe or equivalent
(lifetime of 25years +) and reinstate the track way.

[0 Construct a small retaining wall on both sides above the new pipe using untreated oak
sleepers.

0 Use 3 layers of untreated Oak sleepers 2m x 200mm x120mm.

O Allow for 5 sleepers per side, each layer approximately 1/3rd longer than the previous

[0 The sleeper wall should be supported by four untreated oak sleepers measuring 2m x
200mm x120mm. These should be driven vertically into the ground on the outside of the oak
sleeper wall.

[0 The sleeper wall and supporting vertical sleepers should be joined using M12 150mm
coach screws with a washer. Allow for 2 coach screws per sleeper.

6.1.3 Track should be reinstated to the original level using in situ materials. The edges
should be battered to 4501 where possible, leaving a minimum of 4m track way.

6.1.4 Where possible original turf should be re-instated on the sides and the track way.

6.2 Drain maintenance

NOTE:

[0 In some locations drains need to be maintained in an open functioning condition in order
to convey excess water off the site and prevent impact from raised water levels on
neighbouring land.

[0 Drains are 1m x 1m to 3m x 3m in dimension.

6.2.1 Drains should be cleaned of vegetation and silt to existing dimensions. Spoil should be
placed on side agreed with Project Officer.

6.3 Silt trap cleaning

NOTE:

O In some locations sediment traps have been dug at the edge of the bog in order to
intercept loose material released by restoration and other works.

[0 Sediment traps range in size from 5m x 5m up to 20m x 5m

6.4 Sediment traps must be cleaned out prior to and post restoration works.

6.5 Spoil should be placed around sediment ponds leaving a minimum of 2m between spoill
and edge of sediment pond

6.6 Gravel Track Maintenance and Re-instatement

NOTE:

0 Access tracks to the sites are usually maintained gravel farm tracks. These will require
ongoing maintenance during works and re-instatement to ‘as good’ at the end of works.
6.6.1 Photos must be taken prior to the commencement of works.

6.6.2 General maintenance must be carried out during works to ensure the land user can
use the track with minimal inconvenience.

6.6.3 Track must be re-instated using clean, neutral/acidic material. Where possible this is
should be either recycled railway ballast or local quarry waste.

6.6.4 Any damage to culverts, fences, gates must be repaired.

6.6.5 Work must be to the satisfaction of Natural England’s Project Officer and will be based
on the pre works photos (6.6.1)
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Annex 7 S38 Rewetting Services Residual Risks Alerts

Label Item Residual risk
1E High Voltage wire crosses above road Electrocution
2E High Voltage wire crosses above road Electrocution
3E Op Low Voltage wire crosses above road with Phone line/ Electrocution &
fibre optic broadband cable Disconnection
4E Low Voltage wire crosses above road Electrocution
5E Low Voltage wire crosses above road Electrocution
6 Op Phone/ fibre optic broadband cable crosses above road Disconnection
70p Phone/ fibre optic broadband cable crosses above road Disconnection
80p Phone/ fibre optic broadband cable crosses above road Disconnection
90p Phone/ fibre optic broadband cable crosses above road Disconnection
100p Phone/ fibre optic broadband cable crosses above road Disconnection
11 0p Phone/ fibre optic broadband cable crosses above road Disconnection
120p Phone/ fibre optic broadband cable crosses above road Disconnection
130p Phone/ fibre optic broadband cable crosses above road Disconnection
14 Op Phone/ fibre optic broadband cable crosses above road Disconnection
15B Narrow piped bridge
16D Deep drain (1.5m) - Whixall Manor Drain Diversion Water voles, bank
collapse
17D Deeper drain (2m) - Whixall Moss Main Drain Bank collapse

Hazard maps were obtained from Openreach, Severn Trent Water and SP Energy in April and
May 2024

There is no excavation near Water Mains or pipes to troughs from Roundthorn bridge where the
stopcocks and meters all are, so no residual risk is shown on Annex 6.

Original maps are held by Dr J Daniels from LSBUD (Linesearch before U dig) and www.
Openreach.co.uk/mapsondemand and will be supplied to the successful contractor.

In EMERGENCY for Electricity contact SP Energy on 0800-001-5400 or 105

In EMERGENCY for Phone and fibre-optic broadband contact Openreach on 0800-023-2023
(option 1).

In EMERGENCY for Water problems contact NNR staff via Nathan Brake on 07880 462288 or Out
of Hours on 07787 222462
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Annex 2 Fenn's, Whixall & Bettisfield Mosses NNR - Section 38 Rewetting
Cell bunding - 2.65 ha,1 new drain, 5 dams and 13 long and 48 short balance pipes
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Annex 3 Table1 Section 38 statistics - Areas, long and short balance-pipe, dams and turfing
dipwells

Section 38 Areas (2.65ha, 51 cells 2490m bunds), 13 Long (2no. 6m and 11 no. 10 m) and 48 short
balance-pipe (3m), 5 dams and 2 turfing dipwell Statistics

Cell Bunding Areas

Name | Size | Grid ref centre Dimensions | Cell No. U-cells | Fall Feeder | Bund
ha Length x sizesm | cells m drain length
Breadthm LxB=T m
38.2 0.58 | 349755 336023 90 66 22x22 4x3= - 0.75 - 690
12
38.3 1.23 | 349796 335951 190 70 . 0.75 . 985
E 349793 335950 | 130 63 21x21 6x3= - 0.60 1x
0.33 | W 349714 335894 | 60 60 | 30x30 18 1rowby | 0.2 50m
2x2=4 | feeder -
drain
38.4 0.84 | 349790 335874 185 70-12 - 0.7 - 815
E 349827 335903 | 105 50 - 21x10 13 8atfoot | 0.5
0.36 | W 349757 335840 | 12 35x30& | 2x2=4 | ofslope | g2
60 70-60 |30x30
Total 2.65 | 349779335919 51 1.2 - 2490

Long balance pipes 300mm I.D.

Name | Grid ref Lengthm | Collaron Inflow or Through fence | From ditch
outflow

UD1 349784 336073 10 NE Inflow + AD2

ubD2 349728 336052 10 NW Inflow + MD2

uUbD3 349689 336026 10 W Inflow - ID1

ubD4 349746 335975 10 N Outflow - through dam | MD3

uUD5 349725 335954 10 N Inflow - MD3

ubD6 349679 335923 10 N Inflow - MD3

ub7 349789 335992 6 N Inflow - MD3

ubD8 349830 336015 10 NE Inflow + AD2

uD9 349862 335973 10 NE Inflow + AD2

UD10 | 349705 335863 10 NE Outflow + Cellto MD4

UD11 | 349717 335848 10 NE Outflow + Cellto MD4

UD12 | 349784 335901 10 NE Inflow - MD4, NE of D2

UD13 | 349844 335933 6 NW Inflow - MD4, 20m SW
of D1

Short balance pipes - 3m long from cell to cell in SW corner of cell. 225mm I.D.

Name | Grid ref Length | Location Collaron Pipe
Put in after bunding m in cell orientation
Section 38.2
ud1 349766 336046 3 SW NE NE to SW
ud2 349748 336033 3 SW NE NE to SW
ud3 349728 336021 3 SW NE NE to SW
ud4 349717 336010 3 SW NW NW to SE






ud5 349779 336027 3 SW NE NE to SW
udeé 349762 336013 3 SW NE NE to SW
ud?7 349741 336002 3 SW NE NE to SW
ud8 349730 335991 3 SW NW NW to SE
ud9 349792 336010 3 SW NE NE to SW
ud10 349773 335998 3 SW NE NE to SW
ud11 349753 335984 3 SW NE NE to SW
Section 38.3
udi2 349815 335987 3 SW NE NE to SW
ud13 349798 335976 3 SW NE NE to SW
ud14 | 349780 335963 3 SW NE NE to SW
ud15 349762 335951 3 SW NE NE to SW
ud16 349,744 335938 3 SW NE NE to SW
ud17 349726 335926 From 3 SW NE NE to SW
20m to 30m cell
ud18 349828 335968 3 SW NE NE to SW
ud19 349812.498 335956 3 SW NE NE to SW
ud 20 | 349792 335944 3 SW NE NE to SW
ud 21 | 349774 335932 3 SW NE NE to SW
ud 22 | 349757 335921 3 SW NE NE to SW
ud 23 | 349739 335909 3 SW NE NE to SW
From 20m to 30m cell
ud 24 | 349714 335897 3 SW NE NE to SW
ud 25 | 349691 335883 3 SW NW NW to SE
ud 26 | 349841 335949 3 SW NE NE to SW
ud 27 | 349824 335938 3 SW NE NE to SW
ud 28 | 349804 335926 3 SW NE NE to SW
ud 29 | 349787 335916 3 SW NE NE to SW
ud 30 | 349770 335905 On 3 SW NE NE to SW
edge of rushy area
ud 31 | 349751 335893 3 SW NE NE to SW
ud32 349722 335875 3 SW NE NE to SW
Sec 38.4
ud33 349843 335927 3 NW NE NE to SW
ud34 | 349826 335918 3 NW NE NE to SW
ud35 349810 335909 3 NW NE NE to SW
ud36 349794 335897 3 NW NE NE to SW
ud37 349779 335888 3 NW NE NE to SW
ud38 349764 335878 3 NW NE NE to SW
From 20m to 30m cell
ud39 349741 335864 3 NW NE NE to SW
ud40 349835 335905 3 NW SE SE to NW
ud41 349821 335895 3 NW SE SE to NW
ud42 349806 335886 3 NW SE SE to NW
ud43 349792 335875 3 NW SE SE to NW
ud44 | 349783 335856 3 NW SE SE to NW
Into willow tree circle
ud45 349804 335859 3 NW SE SE to NW
ud46 349789 335849 3 NW SE SE to NW
ud47 349762 335840 3 NW SE SE to NW
ud48 349735 335819 3 NW SE SE to NW






Dams

Name | Grid ref In ditch Construct dam from
Dm 1 349660 335910 MD3 S.38.3
Dm2 | 349714 335946 MD3 S.38.3
Dm3 | 349798 336063 AD2 RB Tk
Dm4 | 349838 336006 AD2 RB Tk
Dm5 | 349867 335967 AD2 RB Tk
Turfing dipwells
Name Section Grid Ref
D2 S38.2 349775 336023
D1 S38.3 349811 335960







