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Section A: Introduction and Background Description

A.1 Property details

This plan sets out the strategic direction for management of Teindland with details of the operations
proposed in the first 10 years.

For further information on the plan please contact:

Forestry and Land Scotland
East Region

Portsoy Road

Huntly

AB54 4S)

T: 0300 067 6600
E: enquiries.east@forestryandland.gov.scot
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A.2 Location and context

See Map 1: Location

The plan covers the Teindland block, the main entrance to which is located off the B9103, 5km south of
Lhanbryde (NJ 302 564). The forest block extends to 1218 hectares and is bounded on the west by the
estates of Blackhills and Rothes Glen and to the east by Orton Estate.

In terms of designations the Teindland Quarry SSSl is located in the north east of the block. The Red burn
that flows from the block is a tributary of the river Spey, an SAC and 914.2ha of the forest areais long
established of plantation origin (LEPO).

Teindlandd \
/ "



mailto:enquiries.east@forestryandland.gov.scot

A.3 Existing permissions

The previous Land Management Plan approval expired on 31st March 2021.

This plan presents in detail the management, felling, thinning and restocking proposals for the next 10

years (2023-2033). This first ten year period of the land management plan requires approval from

Scottish Forestry. Longer term management of the forest is included in the plan but mainly to provide an

indication of the direction of travel and to provide context.

This plan includes the SSSI plan for Teindland Quarry that requires approval from Scottish Natural

Heritage. See appendix 2.

There are no other permissions or consents currently associated with this area.

A.4 External stakeholder engagement

During the development of this land management plan for Teindland we have consulted publicly including with
local community representatives and stakeholders known to have an interest in the forest. The table below
highlights the issues that were raised during the initial scoping process.

archaeologist

Consultee Issue raised FLS response
Moray Several historic features identified which All features identified will be investigated
council may not appear on FLS internal data. to check the location and whether they

still exist prior to any relevant operations
being carried out.

ecological status/potential as a result of
forestry activities.

The Plan should ensure that all
waterbodies are protected and where
possible enhanced. This is particularly
important given the location of the site in
relation to the River Spey and its
tributaries. The River Spey is a Special Area
of Conservation, the qualifying interests of
which include freshwater pearl mussels
and salmonids etc, which are sensitive

Speyside No response to date.

community

council

Scottish We have checked the most up-to-date All operations will be undertaken to the
Environment | River Basin Management Plan records and | latest UKFS water guidelines as a
Protection can confirm that currently there are no minimum to ensure no diffuse pollution
Agency water bodies within or adjacent to the plan | reaches the watercourses.

(SEPA) area which are at “less than good” We don’t believe the provision of

unplanted buffer zones along
watercourses is the best option for
riparian zones and will continue to plan
for a mix of broadleaf woodland and open
space with a small element of
regeneration of conifers. We believe this
will create a more robust riparian zone
with higher biodiversity value while still
addressing potential flooding issues.

receptors with regard to pollution and run-
off. In addition the River Spey has existing
pressures in relation to water abstraction
and diffuse pollution and therefore
appropriate measures should be put in
place to ensure that the forestry activities
do not exacerbate those pressures.

There are also a number of whisky
distilleries along the River Spey which
could be impacted by diffuse pollution
unless best practice is followed.

With regards clear-felling & restocking,
there is the potential for an increase in the
volume of woody debris and sediment
available to the channel thereby increasing
the risk of blockages within the channel or
to existing structures. We therefore
recommend the provision of buffer strips
adjacent to watercourses and in general
would advise against the planting of trees
in these buffers or in functional
floodplains. Similarly, during harvesting,
woody material should be stored away
from watercourses and out with the buffer
strips so that this cannot be washed into
the channel during a storm event.

We are pleased to note that peatis
considered and that areas for peat
restoration will be identified.
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Scottish Agree with the key features and issues in The plan for the Teindland quarry SSSI will
Natural the LMP brief document. The LMP for form an appendix to this land
Heritage Teindland Forest should be consistent with | management plan (see appendix 2).
(SNH) the conservation plan for Teindland Quarry

SSSI1 2013 - 2023
RSPB We have no comments on the plan for

Teindland, other than being supportive of

the intention to ‘maintain and monitor the

UK BAP priority species and habitats and

seeking opportunities to improve their

status’ within the forest.
Spey fishery | The Red Burn is a tributary of the River Riparian zones will be the target of
board Spey SAC and is a very important lower increased broadleaf woodland and

tributary that supports good numbers of

associated open space.




salmonids . The Spey Fishery Board
supports the proposals

forincreased riparian cover and the
removal of the coniferous zone next to the
watercourse .

Should the opportunity arise through
harvesting the inclusion of woody material
being placed strategically into the
watercourse should be encouraged, this
improves morphology and biodiversity
within the watercourse, it also helps with
natural flood management.

Inclusion of woody debris within the
watercourse will need to be discussed in
more detail and agreed for each with
SEPA and Moray council prior to being
undertaken. This will not form part of the
current plan process.

Moray
equestrian
access group

The waymarked riding trail is still used by
riders, both local and others travelling to
the forest, though possibly not in the
numbers originally anticipated. As it is still
only one of a small number of dedicated
riding trails in Moray we would obviously
wish to see it retained.

The parking and turning area remains
important as access to many other forests
is limited by the lack of parking areas
suitable for lorries or trailers.

We have no plans or objective of
increasing visitor numbers or equestrian
use above the current level. Longer term
the continued provision of the
waymarked trails will need to be
discussed but this is out with the process
of the current plan.

Orton estate

Concerned for the deteriorating condition
of the grazing blocks that we manage next
to Teindland Wood. Currently there is a
huge flow of water from the forestry roads
and woodland following heavy rains. The
Carra Burn, and the Feith and Garbity
Burns that ultimately form the Burn of
Garbity, carry vast amounts of water
downhill from the woodland, resulting in
huge deposits of gravel and silt on the
lower parts of Orton Estate.

The field drainage systems, especially at
the farms of Burnside, Barnyards and
Lintpots, have been pushed beyond their
limits, and wetness and tree shading have
allowed rushes to establish in the grass
parks, despite Orton Estate’s vast expense
in engaging drainage and ditch clearing
contractors annually over many years.

FLS will continue to undertake all its
operation in a manner that meets all
UKFS water guidelines to ensure these do
not result in diffuse pollution. We will
ensure to the best of our abilities that all
water leaving the forest does so within a
watercourse or drainage system. The
ability of that watercourse or drainage
system to deal with that water once it has
left the forest boundary is beyond our
control.

there are several Scottish Water assets in
the area.

Confor Welcome the main thrust of the plan to While timber production is the primary
maintain productive softwood supplies and | objective for this plan this will need to be
trust this will not be diluted by other balanced against all the other objective
considerations. and requirements for the plan area

leading to some level of compromise in
the final proposals.

SSE Request for felling phase of coupe 09140 This coupe will be investigated to see if it
to be brought forward to phase 1 if can be felled at an earlier point in the
possible to help protect from potential plan period and moved to phase one if
windblow. necessary under agreed tolerances.

Sourden No response to date

estate

Blackhills No response to date

estate

Rothes No response to date

estate

Inchberry Pleased to help with contributions from

community our Inchberry and District Community

association Association (IDCA) members who live in
and around the forest area which is a well-
used for amenity and much appreciated.

Forest Details of current status of all experiment | The LMP will ensure the status of active

research sites provided by forest research. experiment sites will not be compromised

during the plan period.

Scottish Noted that much of the block falls within a | Additional protection measures are in

Water Drinking Water Protected Area and that place for any operations which are to be

carried out within DWPAs and all assets
will protected as per current UKFS
guidance.

5 | Teindland Land Management Plan 2023 | Mark Reeve and Euan Stewart | April 2023

A.5 Long term vision and management objectives

The long term vision for Teindland is to create a forest that fully meets all UKFS requirements while

maximising the production of quality timber that is suitable for the local processing mills.

The forest will be predominantly conifer based, growing species that are suitable for the site conditions

and that have been thinned to improve their quality. Silvicultural systems other than clearfelling and

replanting will be used where they are appropriate to meet the plan objectives.




Areas not designated for timber production will include Teindland Quarry SSSI, riparian zones and deep A.6 General Site description
peat soils. These will be managed to increase the biodiversity of the forest, to meet statutory

requirements and to sequester carbon.
a 9 See Map 2: Key Features

Halwey el Critical success factor See Appendix 1 for the details of the background information used to inform this plan.

The management of the woodland to produce | Undertake the planned thinning and felling
a sustainable crop of quality timber suitable programme during the plan period in order to The key issues to be addressed in this plan are:

for the local processing mills. increase the quality of the timber and to meet . . L
P g ) g d ¥ e The production of a sustainable crop of quality timber.

the production targets. . . . . L
proauct & e Teindland quarry is designated as an SSSI due to its geological importance.

Manage Teindland Quarry SSSI area so as to The SSSI continues to be classified as in e There are a number of important experimental sites within the block. Some of which have been
maintain its favourable condition favourable condition by the end of the plan completed or discontinued so these areas can be brought back into regular forestry management.
classification. period. Others are still active and the plan should not propose operations that could negatively impact on

their long term viability.

Secondary objective e The soils across most of the block are either poor or very poor according to soil survey results. This

will impact the choice of species for restocking following felling.

Manage the deep peat areas to maximise Peat areas are identified and a programme of

their carbon sequestration and storage restoration works have started e The area of open ground in below the UKFS requirement for 10%. Therefore current open ground

potential should be retained and opportunities sought to increase the area.

Improve the riparian zones within the plan Riparian zones that are felled within the plan e Low Impact Silvicultural Systems (LISS) are not suitable for managing some of the areas previously

area period have been, or are planned to be designated for this type of management due to the current crops and their past management.
restocked with native woodland and open e Most of the watercourses within the block are tributaries of the river Spey, an SSSI and SAC.
ground. e There are areas of deep peat that may be suitable for restoration. These areas need further
Non-native regeneration will also be removed investigation and survey work undertaken.
where feasible. e Key species are present in the block including raptors, red squirrel, badgers, crested tit and

crosshills

Increase the area of open ground in order to The area of open ground has increased by the e Several areas were badly windblown by storm Arwen

move towards the UKFS requirement to have | end of the plan period.
10% open ground within a management unit.
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A.7 Woodland description

See Map 3: Current Species

The current species composition is shown in the chart below.

Felled, 2.7%

Douglasfir, 3.9%

Other hrcadleaves,_\
2.4%

Birch, 2.8% __—

=

The chart below shows the current age structure of the forest.

Felled, 2.7%

-
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The productivity of the species currently growing within the forest is summarised in the chart below.

Area (ha)

200

180

160 |

140

120

100 |

80

60

a0 |

20 |

2 4 6 8 10 12 14 16 18 20 22 24
Yield Class

— Sitka spruce

Scots pine

Lodgepole Pine
Larch

= Other Conifers
= Birch

—— Other broadleaves

Douglas fir



A.8 Summary of forest management proposals Proposed Felling in Approval Period (2023 - 2033)

Proposed felling, restocking and infrastructure works are shown on Map 5: Management, Map 6: See Map 5: Management
Thinning Approval Area, Map 7: Thinning Coupes and Map 8: Restock In Plan Period.

Proposed felling year | Area to be Felled (gross ha) | Proportion of Woodland Area
Proposed operations 2023 - 2033
2023 - 2027 73.4 6.0%
Felling 114.3ha (gross)
2028 — 2033 40.9 3.4%
Thinning 1767ha (gross)
Restocking 114.6ha Details of clearfell by coupe in approval period (2023-2033)
Afforestation None proposed Proposed Coupe | SS SP NS Larch | LP DF Broad- | Other Total
felling no. leaves | Conifers | (ha)
Deforestation 18.1ha for peat restoration phase
- Phase 1 09155 1.2 2 3.6 6.8
New road construction None proposed
- - 09213 1.8 0.3 2.1
Road upgrade Only routine maintenance planned
09214 1.1 13 24
FLS will normally seek to map and identify all planned tree felling in advance through the LMP process. 09315 2.0 5.7 0.5 0.4 8.6
However, there are some circumstances requiring small scale tree felling where this may not be possible
and where it may be impractical to apply for a separate felling permission due to the risks or impacts of 09316 7.7 14 9.1
delaying the felling. 09317 26 26
Felling permission is therefore sought for the LMP approval period to cover the following circumstances: 09389 1.3 1.7 3.0
Individual trees, rows of trees or small groups of trees that are impacting on important infrastructure*
either because they are now encroaching on or have been destabilised or made unsafe by wind, physical 09454 8.4 0.9 3.3
damage, orimpeded drainage. 09456 2.7 2.9 5.6
*Infrastructure includes forest roads, footpaths, access (vehicle, cycle, horse walking) routes, buildings, 09703 0.4 18 0.9 2.7 15 7.3
utilities and services, and drains.
09995 0.5 0.2 1.0 1.7
The maximum volume of felling in exceptional circumstances covered by this approval is 75 cubic metres Phase 2 09010 1.3 8.2 1.4 3.2 14.1
per LMP per calendar year.
09094 1.8 6.5 3.5 11.8
A record of the volume felled in this way will be maintained and will be considered during the five year 09140 31 31
LMP review.
09318 7.2 5.1 12.3%*
Total 23.6 36.6 4.6 8.8 11.3 5.7 0.5 8.7 99.8*

* Note the total is lower than the gross area stated above as the figure does not include areas within
felling coupes registered as unproductive, streamsides, and other non-forest components.
** Coupe 09318 only to be felled once adjacent coupe 09316 is successfully established to 1.5m.
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Changes in age class over plan period (2023 - 2033)

Proposed restocking in approval period (2023-2033)

See Map 8: Restock in plan period.

Age of trees | Growth stage | 2023 Area 2023 % cover | 2033 Area 2033 % cover
(ha) (ha)
0-10 Establishment | 197.7 16.2 213.4 17.5
11-20 Thicket 72.8 6.0 180.1 14.8
21 -40 Pole stage 225.5 18.5 99.4 8.2
41 - 60 Mature high 181.8 14.9 283.3 23.3
forest
61+ Old high 446.6 36.7 363.1 29.8
forest
Open 60.2 4.9 78.3 6.4
Felled 33 2.7 0 0
Total 1217.6 100 1217.6 100

Proposed thinning in approval period (2023-2033)

See Map 6: Thinning Approval & Map 7: Thinning Coupes.

Proposed thinning year Area to be thinned (Gross ha) Proportion of forest area (%)
2024 295 24.2
2025 233 19.1
2026 219 18.0
2027 273 22.4
2031 295 24.2
2032 233 19.1
2033 219 18.0
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Coupe no. SP BI Alder | SS MB MC NMB | DF Open | Total
09001 1.2
1.0 0.1 0.1
09006 1.2
0.2 0.2 0.1 0.6
09010 14.0
11.0 2.7 0.2
09094 11.4
8.2 2.2 0.9
09137 3.6
0.7 1.8 11
09140 3.1
0.5 0.9 0.4 0.2 1.2
09155 7.2
3.8 3.4
09213 12.7
0.6 2.9 9.2
09214 2.4
1.2 1.1 0.1
09306 2.1
0.4 11 0.6
09315 7.0
0.1 0.2 2.6 4.0 0.1
09316 9.4
7.6 1.9
09317 2.7
2.0 0.5 0.1 0.1
09318 12.4
2.0 9.3 1.2
09345 11.8
9.5 1.2 1.2
09389 3.0
1.0 0.8 0.5 0.7
09393 2.3
0.3 0.1 2.0
09395 1.8
0.4 0.4 11
09436 7.0
4.1 1.4 0.1 1.4
09454/09640 12.9
0.4 1.9 10.5
09456 8.2
5.9 0.7 0.7 0.9
09703 7.9
6.3 0.8 0.8




Coupe no. SP BI Alder |SS MB MC NMB | DF Open | Total

09995 1.7
1.7

Total 56.2 20.9 5.1 5.2 6.4 12.0 4.9 4.0 32.7 147.3

No increase in open ground is proposed within the LMP unless required to achieve UKFS guidelines or for
the overriding benefit to the area. This would include riparian protection or the enhancement of habitats
or biodiversity such as peatland restoration. The area of permanent open space increases modestly over
this LMP period, predominantly around watercourse buffer zones and in peatland restoration zones as

per requirements of the UK forest standards.

Species change over approval period (2023 — 2033)

Species 2023 area (ha) 2023 % cover 2033 area (ha) 2033 % cover
Sitka spruce 349.8 28.8 331.4 27.2
Scots pine 392.4 32.2 412 33.8
Lodgepole pine 75.2 6.2 63.9 5.2
Larch 91.5 7.5 82.7 6.8
Other conifers 104.7 8.6 103.4 8.5
Birch 33.9 2.8 54.3 4.5
Other 29.2 24 45.6 3.7
Broadleaves

Douglas fir 47.7 3.9 46 3.8
Open 60.2 4.9 78.3 6.4
Felled 33 2.7 0 0
Total 1217.6 100 1217.6 100

Access and roading proposals

There are no proposals for new or upgrades to existing roads or ATV tracks in the plan period. The only
work on the existing road network will be ongoing maintenance to ensure all parts of the LMP area are
accessible for planned operations.
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A.9 Standards and Guidance on which this LMP is based

This land management plan has been produced in accordance with a range of government and industry
standards and guidance as well as recent research outputs. A full list of these standards and guidance can
be found here: https://scotland.forestry.gov.uk/managing/plans-and-strategies/land-management-

plans/links

A.10 Meeting UKFS Requirements

The management of the woodland is certified and at all times seek to adhere to the UK forest standards
(UKFS) and the UK woodland assurance standard (UKWAS).

A.11Environmental Impact Assessment

An EIA screening opinion request form is included in Appendix 4 for deforestation associated with
planned peat restoration.


https://scotland.forestry.gov.uk/managing/plans-and-strategies/land-management-plans/links
https://scotland.forestry.gov.uk/managing/plans-and-strategies/land-management-plans/links

A.12 Tolerance Table

Adjustment to felling Adjustment to felling Timing of restocking Change to species Changes to roadlines Designed open space Windblow clearance
period coupe boundaries
SF approval not Fell date can be moved | Upto 10 % of coupe Normally up to 2 planting Change within species Increase by up to 5% of
normally required within 5 year period area. seasons after felling. Where | group e.g. conifers, coupe area
and between phase 1 hylobius levels are high up to | broadleaves.
and phase 2 felling four planting seasons after
periods where felling subject to the wider
separation or other forest and habitat structure
constraints are met. not being significantly

compromised.

Approval by exchange of Up to 15 % of coupe Between 2 and 5 planting Additional felling of Increase by up to 10%. Upto5 ha
letters and map area. seasons after felling subject trees not agreed in
to the wider forest and plan. Any reduction in open
habitat structure not being Departures of more ground within coupe
significantly compromised. than 60m in either area.
direction from centre
line of road.
Approval by formal plan | Advanced felling (phase | More than 15% of More than 5 planting Change from specified As above depending on | More than 10% of coupe | More than 5 ha
amendment may be 3 or beyond) into coupe area seasons after felling subject | native species. sensitivity. area. Colonisation of
required current or 2nd 5 year to the wider forest and Change between species open areas agreed as
period habitat structure not being group. critical.

significantly compromised.
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Section B: Analysis and Concept
B.1 Key Issues and challenges

Map 4: Key Features shows the features and issues that are to be addressed in this plan period and they

are further described in section B.2 below.

B.2 Constraints and Opportunities Analysis

The following table details the features and issues identified and the opportunities and constraints that

these present and the concepts for how they will be addressed.

Soil nutrient status
(mostly poor or very poor)

Selection species for
restocking that are suited
to the reduced nutrient
availability and are still
capable of producing
commercial timber.

The low nutrient
availability will lead to
slower growth rates thus
increasing the time
required to establish the
trees and extend the
rotation required to grow
a timber crop,

Select species that are
suited to the sall
conditions and are still
capable of producing a
commercial timber crop.
Plan for longer
establishment periods
and rotation lengths.

Key feature/issue

Opportunities

Constraints

Concept

Commercial timber
production

Provide a planned and
sustainable timber supply
through thinning and
felling operations.

The steep ground in some
of the plan area will make
operations more difficult
and expensive.

Prioritise the timber
production to the areas
where operations will be
most economical.

Teindland quarry SSSI

Maintain the site in
favourable condition.

Tree and shrub
regeneration from
adjacent woodland.

Clear encroaching tree
and shrub regeneration
from designated area.

Open ground

Areas of deep peat and
riparian woodland
present the opportunity
toincrease the area of
open space within the
forest.

Currently the forest does
not meet the UKFS
requirement of 10% open
ground or other areas
managed primarily for
biodiversity reasons.

Identify areas within
planned felling coupes
where the area of ground
managed for biodiversity
can be increased during
restocking operations.
The requirement of 10%
of the forest area may not
be achieved in this plan
period but it will work
towards achieving the
target.

Water quality

The existing watercourse
provide features can be
utilised to improve the
biodiversity potential of
the block by establishing
riparian woodland.

The watercourses are
tributaries of the river
Spey (an SSSI and SAC).

Undertake all operations
according to UKFS water
guidelines. Improve the
water quality of the
watercourses by
establishing riparian
woodland.

Deep peat soils

Undertake a soil and peat
condition survey to
identify areas with deep
peat soils.

The area was previously
ground prepped and
planted with trees.

Undertake peatland
habitat restoration to
improve the ability of
deep peat soils to
sequester and store the
maximum amount of
carbon.

LISS management

Some of the crops within
the forest are suitable for
management using LISS
prescriptions due to their
past management.

However there are crops
that are not suitable for
LISS management due to
the species present, the
site conditions and
previous management of
the crop.

Identify those areas that
are not suitable for LISS
management and put
them into clearfell and
restock management.
While also identifying
areas that are suitable for
LISS management and can
be added to the area.

Forest research
experiments

Some of the experiments
have been completed or
discontinued so these
areas can be brought back
into regular forestry
management.

Some experiments are
still active and the plan
should not propose
operations that could
negatively impact on their
long term viability.

Designate experiments
that are to continue as
Long Term Retentions
(LTR) in plan. Manage
surrounding crops to
maintain stability of the
experiments in the longer
term.

12 | Teindland Land Management Plan 2023 | Mark Reeve & Euan Stewart | April 2023




B.3 Concept

The concept detailed in the previous table forms the broad framework for the detailed design and is
presented graphically in Map 4: Analysis and Concept. A number of the concepts overlap on the same
area and they will be implemented together to achieve a broader range of objectives.

Section C: Management Proposals
C.1 Silvicultural practice

This plan has been designed in accordance with sound silvicultural and environmental principles within
the framework outlined by the UK Forestry Standard and the UK Woodland Assurance Scheme.

Map 5 gives details of the felling proposals, Maps 6 & 7 the thinning proposals, Maps 8 & 9 the restock
and future species proposals. The tables in Section A8 summaries the proposals for this plan period and
the impact they will have on the composition of the forest in the same timeframe.

C.2 Woodland Management Prescriptions

C.2.1 Felling

See Map 5: Management.

621.3ha (51%) of the plan area is currently managed as clearfell using harvester and forwarder working.
Clearfelling (and subsequent replanting) provides the most flexibility for changing the current species
towards the long term vision for the blocks. The size of the clearfells will be guided by topology and
current crop status.

In the longer term as the block starts to get closer to the long term vision the area of clearfelling will
decrease and it is hoped that eventually more of the commercial crops will be able to be managed under
LISS prescriptions.

Felling of Trees in Exceptional Circumstances

FLS will normally seek to map and identify all planned tree felling in advance through the LMP process.
However, there are some circumstances requiring small scale tree felling where this may not be possible
and where it may be impractical to apply for a separate felling permission due to the risks or impacts of
delaying the felling.

Felling permission is therefore sought for the LMP approval period to cover the following circumstances:
Individual trees, rows of trees or small groups of trees that are impacting on important infrastructure (as
defined below*), either because they are now encroaching on or have been destabilised or made unsafe
by wind, physical damage, or impeded drainage.

*Infrastructure includes forest roads, footpaths, access (vehicle, cycle, horse walking) routes, buildings,
utilities and services, and drains.
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The maximum volume of felling in exceptional circumstances covered by this approval is 75 cubic metres
per Land Management Plan per calendar year.

A record of the volume felled in this way will be maintained and will be considered during the five year
Land Management Plan review.

C.2.2 Thinning
See Maps 6 & 7.

We will maximise the area managed through thinning in the plan area. FLS policy assumes that all
productive conifer crops will be thinned except:

e Thinning is likely to significantly increase the risk of windblow.

e Asingle thinning operation is likely to require an unacceptably large initial investment in relation
to the potential benefits due to access or market considerations.

e Thinning is unlikely to improve poorly stocked or poor quality crops.

The plan is on a seven year cycle due to the species present and their growth rates. All thinning decisions
will be guided by Operational guidance Booklet No 9 ‘Managing thinning.’

Thinning will normally be carried out at, or below, the level of marginal thinning intensity (i.e. removing
no more than 70% of the maximum MAI, or YC, per year). Higher intensities (no more than 140% of
maximum MAI, or YC, per year) may be applied where thinning has been delayed, larger tree sizes are
being sought or as part of a LISS prescription. In all cases work plans will define the detailed thinning
prescription before work is carried out and operations will be monitored by checking pre and post
thinning basal areas for the key crop components.

C.2.3 LISS

See Map 5 Management

Currently 327.5ha (27%) of the plan areas is managed with LISS prescriptions. Some of these area are not
suited to this form of management due to the current crops and their past management. Some are
suffering from windblow. These unsuitable areas will be returned to clearfell management in this rotation
but may be able to be again managed as LISS in future rotations. Opportunities to increase the area
managed under LISS will be taken where this is the most appropriate form of management to meet the
plans objectives and the crops and site conditions allow.

All areas identified as under LISS management in this plan will be managed under a uniform shelterwood
prescription which will involve further standard thinnings of the mature crop to allow the understory to
develop further.



C.2.4 Long Term Retentions (LTR)
See Map 5: Management

The areas of active Forest Research experiments are being designated as LTR in this plan. Although there
are no plans to manage these areas at present the LTR designation will allow us or Forest Research to
undertake operations to ensure the continuity of the experiment sites according to the experiment
protocols.

C.2.5 Restocking and Natural Regeneration

See Map 9: Long term future species and Map 8 Restock in plan period.

Commercial tree species will be established, after clearfell, by a combination of regeneration and
planting. The riparian zones contain broadleaf species such as Alder and birch will be partially planted but
may also partially regenerate naturally from seed from desirable trees already present and left after
clearfell where practically possible. The restocking of felled areas is guided by the objectives of the plan
and the ESC results for this climatic area and soil types.

All conifer restocking will be managed to achieve a minimum of 2500 stems per hectare at year five and
all broadleaf restocking a minimum of 1600 stems per hectare.

All areas identified for restocking by natural regeneration will been recorded and programmed for inspect
on a five yearly basis. At each inspection an assessment will be made to establish if the natural
regeneration is, or is likely, to achieve the objectives for the site. If it is decided that the objectives are
not being met then replanting with an appropriate species will be undertaken. If natural regeneration is
occurring but not yet at the required density then the option to review the site in a further five years may
be taken. If after two such inspections, that is ten years following felling, it is felt appropriate to wait a
further period for natural regeneration then a discussion and agreement will be reached with the
Conservancy woodland officer.

Enrichment planting will be used to ensure the target stocking density of 2500 stems per ha is reached if
there is insufficient natural regeneration.

The broadleaf replanting, or natural regeneration, will be managed to achieve 1600 stem per hain the
fully stocked areas with up to 25% of the area being retained as open ground, moving towards the UKFS
requirement for 10% open ground and other areas managed primarily for biodiversity. Details of the
breakdown of the mix of broadleaves and open ground are included in the summary table in section A.8.

The fully stocked broadleaf areas will be planted in the most appropriate locations within the coupe. This
decision will be taken by the operations and environment foresters once the preceding crop has been
felled and the full suite of site conditions can be properly assessed. Therefore there has been no attempt
to map these areas as part of this plan.

14 | Teindland Land Management Plan 2023 | Mark Reeve and Euan Stewart | April 2023

C.2.6 Recreation

Currently there is an established network of paths specifically designed for equestrian use. The level of
usage is low and the continued maintenance and promotion of these routes will be reviewed in the
context of the wider recreational offering across the region during the period of this plan. If the reviews
conclusion that the continued maintenance of the routes is no longer appropriate given the level of use,
the cost of maintenance and the availability of resources the wider forest will still remain fully open and
available for informal recreational use, including walking, cycling and equestrian use.

C.2.7 Protection strategy and deer management

Wild deer on the National Forest Estate (NFE) are managed in accordance with the Scottish Government’s
strategy “Scotland’s Wild Deer a National Approach” and under the auspices of the Code of Practice on
Deer Management.

The strategy and Code of Practice takes recognition of the fact that Wild deer are an asset, an integral
part of Scotland’s biodiversity and provide healthy food and recreational opportunities. The challenge of
managing wild deer originates in a need to balance the environmental, economic and deer welfare
objectives of the Scottish nation with the objectives of private landowners for forestry, agriculture,
sporting and other forms of land use.

The principal legislation governing the management of deer in Scotland and hence on the NFE is the Deer
(Scotland) Act 1996.

Itis therefore FLS deer policy to:

e Prevent adverse deerimpacts on commercial tree crops and the wider habitat. In doing so to carry
out deer culling in an exemplary and humane way.

e Work closely with relevant organisations and neighbours to make sure that there are integrated
deer management plans which seek to recognise the interests of all parties.

e Take opportunities to optimise income from venison from sporting where this does not conflict
with our primary objective of maintaining deer impacts at an acceptable level, in line with Quality
Meat Scotland accreditation in the form of The Scottish Quality Wild Venison (SQWV) Assurance
Scheme

e Take all practicable steps to slow down the expansion of deer species into areas where they are
not currently present.

All deer management will be carried out in accordance with OGB 5 - Deer management. The aim is to
manage deer density safely and humanely at a level which is consistent with acceptable impacts on
forests and other habitats. This is likely to be at a density level of 5 deer per 100 hectares.

Deer cull plans are prepared for each Deer Management Unit and are the responsibility of the Wildlife
Ranger Manager (WRM).

Within the Teindland block it is expected that conifer species will be able to be established with culling
being the only means of deer control. However for the coupes to be planted/regenerated with
broadleaves deer fencing may be required. This decision will be made jointly by the WRM and the



delivery forester. If deemed necessary this will be maintained for the period required to achieve
successful establishment and subsequently removed.

C.2.8 Management of Tree health

The large pine weevil (Hylobius abiatis) is likely to be the only major tree health issue encountered in this
plan.

The Hylobius Management Support System (MSS) will be used to determine the best way to manage
clearfell sites for successful, cost effective and environmentally friendly restocking. This system will be
used along with past results and experience to determine the optimal time to restock while minimising
the use of chemicals. Restocking will take place as soon after felling as possible with two years being the
usual period but this could be delayed up to four years.

C.3 Management of Infrastructure

C.3.1 Forest roads

No new roads are required in the plan area however a programme of maintenance will be undertaken to
ensure existing roads are suitable for forest operations.

C.4 Management of the environment and open land

C.4.1 Historic environment

No scheduled sites or features of regional importance are present within the plan area. A check of both
our own records and the SMR will be undertaken to establish the location of any unscheduled features

which will be included in the work plan that is drawn up prior to all forestry operations being undertaken.

All operations will follow UKFS and FLS guidance for the management of heritage sites.

C.4.2 Habitats and biodiversity

The table below identifies works to enhance the habitats and biodiversity in the plan area. Those items
highlighted in red must be undertaken as they are designated sites. Those in should be done but
this is dependent on the appropriate coupes being felled or the resources (human and financial) being
made available to allow them to be undertaken. While those in could be done to benefit the

habitats or biodiversity but only if the work can be carried out as part of another planned operation.
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Issue / Site Name

Aim/Rationale

Proposal

Blanket bog and/or
deep peat areas.

Scottish Government climate
change strategy, SF/FLS
policy, Scottish biodiversity
strategy.

Protect existing open peat habitats and restore
blanket bog.

Where deep peat has the capacity to be
restored we will undertake works to block drains
and furrows and remove regenerating non-
native species.

On areas where the peat cannot be restored
effectively we will promote wet woodland,
comprising natural regeneration adjacent tree
species and native species planted at low
densities.

Invasive none native
species -
rhododendron

FLS Strategy.

Continue the control of rhododendron.

Ponds and wetlands

General improvement in
biodiversity in line with

Scottish Biodiversity Strategy.

Maintain existing ponds and wetlands. Seek
opportunities to link with riparian woodland and
create a wider habitat network.

Habitat
management for
Caperecaillie

Site within Capercaillie Core
Area with occasional
sightings.

Seek opportunities to create wet flushes and/or
bog pools, retain occasional pockets of
windblow and vary thinning intensity in
appropriate areas.

C.4.3 Peatland restoration

Please see Appendix 4: Teindland Peatland Restoration Plan



Section D: Visualisations
D.1

A visibility assessment has been undertaken which found that it is mostly only the edge of the block that

Location of viewpoint

is visible from the surrounding landscape, with the exception of the south eastern face overlooking the
river Spey. With this in mind some visualisations have been created from this point which show the view
from the Aberdeen to Inverness train as it passes over Boat of Brig, near Rothes.

16 | Teindland Land Management Plan 2023 | Mark Reeve and Euan Stewart | April 2023

Forestry and
Land Scotland

Coilltearachd agu
Fearann Alba

Scofland's National
Forest Estate is
responsibly
managed fo the
UK Woodland

Assurance Standard.

&

FSC
it
Fscr oz

e marcl
fosaonuitie restry

Teindland LMP 2023

Viewpaint location
Date: 20/04/2023
Scale @ A3: 1:10000

0 007s 075 03 0.45 06

Reproduced by permission of Ordnance Survey on behalf of
HM S0, @ Crown copyright and database rignt [2023]. Al rights
resenved. Grdnance Survey Licence number [100021242)
Getmapping Ple and Bluesky International Limited 2023

|

View point

Phase 1 felling {2023 - 2027)

Phase 2 felling (2028 - 2032)

Phase 3 felling {2033 - 2037)

Phase 4 felling (2038 - 2042)

Phase 5 felling (2043 - 2047)

Phase 6 felling (2048 - 2052)

Phase 7 felling (2053 - 2057 )

After 2057

Low Impact Silviculture

Long Term Retention (Fell after
Phase 3}

Open

Felled

Storm Arwen Windblow

Forest Roads

Watercourses

Overhead powerline

Underground powerline




D.2 Felling Phases
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Visualisation year
Image 2023

Felling Phases 2023

Felling Phases have a rolling 5 year period and
for visualisations start on the date shown above.

- Felled or fell year requires review
- Phase 1: < 5 years

- Phase 2: between 5 and 9 years

|: Phase 3: between 10 and 14 years
- Phase 4: between 15 and 19 years
- Phase 5. between 20 and 24 years
- Phase ©: between 25 and 29 years
- Phase 7: between 30 and 34 years
’—‘ Phase 8: 35 years and greater

| Clearfell with seed tress
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D.3 Change in landscape between 2023 and 2033
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D.4 Landscape composition by 2043
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Appendix 1: Background Information
1.1 Topography 1.2 Geology and soils

Forestry and Coilltearachd agu:
4 Land Scotland Fearann Alba e
i

¢ Scotland's National o
Forest Estate is
responsibly

. ) s | managed fo the Esc
Blackiiils { { [ | UKWoodland e h
i - 7 ¥ » 7 Assuronce Sondord. e

1 [Typical Brown Earth]

1z [Podzolic Brown Earth]

2s [Mining Spoil, Stony or Coarse
Textured]

| 3[Typical Podzol]

4 [Typical Ironpan Soil]

4z [Podzolic [ronpan Soil]

| 5 [Typical Ground-Water Gley]
i 6 [Typical Peaty Surface-Water Gle:
G [Typ ty vl

62 [Podzolic Peaty Surface-Water Gley]

7 7 [Typical Surface-Water Gley]

27 8c [Juncus effusus Bog]

10b [Upland Sphagnum Bog]

:] ;?b [Calluna, Eriophorum vaginatum
- anket Bog]

/ 11c¢ [Trichophorum, Calluna Blanket Bog]
/ :I 15w [Sand with Very Shallow Water-Table

VC [Valley Complex]

Forest Roads

0 8 = ~ \ 5 & 6 ¥ ' Bruntlands
\— Watercourses J ; " {
WRY Z7 ' 3 n S K 2 - SgimBarnet Wood |

“Bi

ot Barluack

The elevation of the plan area runs from about 70m above sea level where the block runs down into the
Spey valley up to 264m at the top of Finlays Seat. The forest mostly lies on a gentle north east facing
slope but there is a small area of steep slope on the eastern boundary overlooking the Spey valley.

Geology - According to the British Geological Surveys Geological Map of the UK the majority of the plan
areais underlain with conglomerate, sandstone, siltstone and mudstone of the Middle old red sandstone
(Fintona group). The remainder is mostly Psammite and Semipelite of the Grampian group with some
Quartzite also of the Grampian group. This is mostly overlain with Diamicton till.
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This leads to the creation of soils with low levels of nitrogen availability.

Soils — About one third of the soils in Teindland is a peaty gley (6) with another third typical ironpan soils
(4). One quarter is typical podzols (3) with the remainder a wide range from typical brown earth (1) to
Calluna blanket bog (11c).

These soils have a wide range of moisture regimes from very wet through to slightly dry and nutrient
regimes that run from very poor to rich. These factors influence the species of trees that will grow
successfully in these woodlands.

1.3 Climate

The climate data for the design plan areais obtained from the Ecological Site Classification system (ESC).
The results of interrogating this system gave the following data.

AT5 DAMS MD

974 -1212 |5-15 76 - 129

Cool - warm | Sheltered— moderately exposed | Wet - moist

Each tree species has tolerances for these and other factors and they can be used to identify species
suitable for the site conditions. The results above will be used to help assist in the choice of tree
species for restocking in this plan.

Further information on these criteria and the application of ESC can be found in FC Bulletin 124 -
An Ecological Site Classification for Forestry in Great Britain.

1.4 Hydrology

The majority of the Teindland forest block is within the catchment for the river Spey with only a small
area (63 ha) at the very north within the Spey Bay coastal catchment. The block makes up a very minor
(<0.5%) proportion of the total Spey catchment area.

The river Spey is designated both an SSSI and SAC due to the presence of atlantic salmon (Salmo salar),
sea lamprey (Petromyzon marinus), freshwater pearl mussel (Margaritifera margaritifera) and otter (Lutra
lutra). The most up-to-date River Basin Management Plan records show there are no water bodies within
or adjacent to the plan area which are at “less than good” ecological status/potential as a result of
forestry activities. However the protection and enhancement of the riparian zones within the plan will
still be an objective of this plan.
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There are three private water supply points and a number of supply pipes within the woodland area. All
these will be protected during any operations by following the UK forest standard guidelines for forests
and water as a minimum.

Much of the block falls within a Drinking Water Protected Area (DWPA) as designated by Scottish Water.
Any forest operations which take place within the DWPA will require a program of water quality
monitoring to be in place during the period of the works. In addition to meeting the UKFS and Forests and
Water Guidelines, the Scottish water Guidance on Forestry Activities near SW Assets should also be taken
into account. Scottish water should also be contacted three months prior to any work commencing on
site so that sampling can be arranged and timelines for operations can be discussed.

According to the SEPA flood maps the river Spey has a high likelihood of flooding therefore operations
will be planned to have the minimum impact on the volumes and speed of water leaving the forest.
Although as the blocks makes up less than 0.5% of the Spey catchment area in reality forest operation will
have no measurable impact on the Spey catchment.

1.5 Wind throw risk

Blaknils v

P shettered

Y
' tModeratly exposed




The wind throw risk is measured by the DAMS score for the forest area. The results of this are shown on
the map. This indicates that, as you would expect, the areas at the tops of the blocks are most exposed
and therefore more liable to wind throw. This information will be taken into account when felling coupes
are planned and LISS prescriptions are to be implemented to reduce the potential impacts.

1.6 Adjacent land use

- Woodland§

\Woodland}

Nvoodiand
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1.7 Timber transport

All access points from the Teindland block are from B roads and according to the agreed route map for
the Timber Transport Forum all B-roads are classified as Consultation Routes by default unless covered by
one of the other classifications, which they are not in this case. These are “recognised as key to timber
extraction but which are not up to Agreed Route standard. Consultation with Local Authority is required
and it may be necessary to agree limits of timing, allowable tonnage etc. before the route can be used”.

1.8 Deer management

Deer management will be carried out in line with the district strategy for deer control on a contract. Cull
figures fluctuate but predicted culls are based on Estimated Deer Utilisation (EDU) carried out by
independent contractors. The aim of current policy is to reduce deer densities to five deer per km2 within
the woodland area in order to ensure all species including natural regeneration and associated habitats
are protected from the negative impacts from over grazing.

1.9 Recreation and visitor access and management

There is a reasonable level of public use of the forest and we have no objective to increase visitor
numbers or expand equestrian use. Visitor services have undertaken an audit of the site and it scored
very low (1 out of 5) in terms of quality so is seen as a poor offering. It has therefore been identified as a
potential trail to remove we will need to look at is deciding if and when to extract ourselves from these
trails. If the waymarking is removed the trails will still be available for use for informal recreation.

There are no Core Paths within or adjacent to the block.



1.10 Landsca pe character e More intimate farmed landscapes at the margins and close to burns and roads, with farms, small
T < i T holdings and marginal pastures.

e large expanses of un-settled areas, with settlement very sparsely scattered near the very few
roads.

e Llargely inaccessible core area with relatively limited visibility in from surrounding landscapes.

e Regenerating native trees and lone pine trees in moorland areas.

e Windfarm development both within the Landscape Character Type and in adjacent landscapes.

e Small number of built features which are generally visually separated by distance, and do not

coalesce to create visual confusion.

e Central areas away from public roads have relatively strong wild character, due to their
remoteness, rugged terrain and perceived naturalness.

e Extensive views out of this landscape, through gaps in the forestry cover, to the north and to the
south from elevated areas.

ROLLING FARMLAND AND FORESTS

Key Characteristics:

e Widely spaced, broad, rounded hills and upland plateaux with smooth, even, gentle slopes.

e Generally simple, large scale landscape with expansive scale of interior plateau area.

e More defined, higher hills on edge of the interior plateau, forming landmark features from the
adjacent lower lying landscapes to the north and south and providing a backdrop to these.

e Predominantly simple landcover of extensive, geometric conifer forests and heather moorland.

e large scale commercial forestry blankets much of the mid and upper slopes, many of which are
undergoing deforestation and restocking. The differing tree heights and open areas of landcover
disturbance are prominent on the simple broad slopes, reinforced by the wider resurfaced forest
roads upgraded for timber extraction.

e More intimate farmed landscapes at the margins and close to burns and roads, with farms, small
holdings and marginal pastures.

e large expanses of un-settled areas, with settlement very sparsely scattered near the very few

UPLAND MOORLAND AND FORESTRY roads.
e largely inaccessible core area with relatively limited visibility in from surrounding landscapes.
Key Characteristics: e Regenerating native trees and lone pine trees in moorland areas.

e Windfarm development both within the Landscape Character Type and in adjacent landscapes.

* Widely spaced, broad, rounded hills and upland plateaux with smooth, even, gentle slopes. e Small number of built features which are generally visually separated by distance, and do not

Generally simple, large scale landscape with expansive scale of interior plateau area. coalesce to create visual confusion.

e More defined, higher hills on edge of the interior plateau, forming landmark features from the « Central areas away from public roads have relatively strong wild character, due to their

adjacent lower lying landscapes to the north and south and providing a backdrop to these. remoteness, rugged terrain and perceived naturalness.

e Predominantly simple landcover of extensive, geometric conifer forests and heather moorland.

e Extensive views out of this landscape, through gaps in the forestry cover, to the north and to the

e Llarge scale commercial forestry blankets much of the mid and upper slopes, many of which are
south from elevated areas.

undergoing deforestation and restocking. The differing tree heights and open areas of landcover

disturbance are prominent on the simple broad slopes, reinforced by the wider resurfaced forest

roads upgraded for timber extraction.
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1.11 Biodiversity and habitat

Teindland Quarry SSSl is within the block. It is one of only a few sites in Scotland with deposits dating
from the last interglacial. It is therefore a site of outstanding importance for establishing the history of
environmental changes that occurred in Scotland during the Late Quaternary. Site condition monitoring
was last carried in 2005. The site was in favourable condition. The extent of the exposures and
accessibility were being maintained, though some soil had fallen at base of quarry face, but is easily
removed if required. The access track and the centre of the quarry were moderately overgrown by a
mixture of gorse and broom but this did not seriously impede access.

914ha of the block is long established of plantation origin (LEPO).

There are a number of areas of peat across the block. These require further surveys to determine depth
and ecological potential for restoration and maintaining as open ground.

The Red burn and a number of other minor watercourses are tributaries of the river Spey, which is an SSSI
and SAC, so riparian habitats are key habitat areas to establish good quality riparian corridors. There are
also a number of ponds, some man made, within the block.

There are a number of Scottish Biodiversity Action Plan species and FLS Key Species recorded in the
Teindland block.

There are historic sightings of Capercaillie within the block. The last confirmed sighting was a female in
2012. Droppings of a female were found in 2016 but there has been no evidence in more recent years.

There have been sightings of several raptor species (osprey, goshawk, hobby, hen harriers and
sparrowhawk) along with red squirrel, badgers, crested tit, crossbills, pine martin and wood ants.

There are also areas of rhododendron, an invasive non-native species (INNS), that will be controlled.

1.12 Historic environment

There are a wide range of unscheduled sites across the forest, some of which have been known of for
some time and others discovered more recently through pre-operation site checks and surveys carried
out by a local archaeologist.

1.13 Plant health

The large pine weevil (Hylobius abiatis) can cause extensive feeding damage to young trees used to
restock clearfell sites but damage is often highly variable. This species lays its eggs in deadwood/stumps
on clearfell sites and the emerging adults feed on the bark of young trees, often with devastating effect
on newly planted conifer crops.
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The Hylobius Management Support System (MSS) is based on a simple monitoring protocol using billet
traps to measure Hylobius numbers on individual clearfell sites. The numbers recorded are used, with
other information enteredinto the Hylobius MSS software, to determine the best way to manage clearfell
sites for successful, cost effective and environmentally friendly restocking. This Support System will be
used along with past results and experience to determine the optimal time to restock while minimising
the use of chemicals.

Restocking has traditionally taken place within two years of sites being clearfelled. However, many
seedlings were badly damaged or killed by the Large Pine Weevil, Hylobius abiatis. In order to “reduce the
use of insecticides where feasible” restocking is planned to take place at the end of year 2. Restocking
may take place up to four years following felling if monitoring, using MSS shows that it is expected that
there will be a high level of Hylobius.

Ash dieback is an aggressive fungal disease and is caused by Hymenoscyphus fraxineus (previously
Chalara fraxinea). The disease causes leaf loss and crown dieback in affected trees, and usually leads to
tree death. There will be no planting of ash trees as there is currently a moratorium on its planting within
FLS woodlands to try and help slow the spread of the disease. However as this disease is endemic to the
wider environment no action will be taken regarding mature established trees that contract the disease
beyond felling for safety reasons in areas with high recreation use.

Phytophthora ramorum is a fungus- like plant pathogen which attacks a wide range of tree and shrub
species. European and hybrid larch are particularly susceptible to P. ramorum but current evidence
indicates that the impact of the disease is greatest on Japanese larch, which can die within one

to two seasons, with consequential economic, environmental and amenity impacts. Therefore there is
currently a moratorium on the planting of larch within FLS woodlands to try and help slow the spread of
the disease. We will try to retain existing larch stand where practical to maintain the species diversity
within the Teindland blocks.

1.14 Fire

The fire risk in Teindland is presently manageable. However given the fairly high recreational use
combined with predicted climate change this plan will take into account optionsto mitigate fire risk
and facilitate fire control.



Appendix 2 Teindland quarry SSSI plan

Start Date of Plan — Same as LMP
End Date of Plan — Same as LMP

Overall Management Aims & Objectives

The key aims for the management of Teindland Quarry will be to maintain the sediment exposures within
the quarry and access to the site. Forestry and Land Scotland (FLS) will also support any research and
interpretation for study, education and public awareness.
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Section 1: Designated Sites covered by this appendix

Designated | Site | Site | Total Area of | Area within | % within % on NFE | Annex containing
Site Name | code | Type | designated this LMP this LMP SNH site

site (ha) (ha) documentation
Teindland 1526 | SSSI | 2.52 2.52 100 100 Annex 2
Quarry
River Spey | 1699 | SSSI | 1486.8 0 0 0
River Spey | 8365 | SAC | 229.1 0 0 0

Refer to the Map 2 — Key features of the Teindland LMP which highlights the location of the above
designated sites on the national forest estate (NFE) and in relation to the Teindland Forest Land
Management Plan (LMP) boundary.

For further detail on the designation refer to the SNH documentation in the above listed annexes, which
refers to the entire designated site area. The remainder of this plan will refer in detail to the element of

the above designated site/s on the NFE.

The whole 2.52 ha of the designated site is one site and is located close to the NFE boundary adjacent to
the B9103 near Inchberry, Morayshire.

Teindland Forest is within the catchment of the River Spey and although the river itself is outwith the
NFE, a number of tributaries including the Red Burn, Carra Burn have their sources within Teindland
Forest.

Section 2: Features on the NFE and condition

Only features that exist on the NFE within this FDP are listed in the table below.

Site Type Site code Feature Feature SCM Condition Management
description | code Condition on NFE Classification
(Date (if relevant)
assessed)
SSSI 1526 Quaternary 31/03/2005 | Favourable
of Scotland
Quartenary of Scotland

About 2.3million years ago, at the start of what was known as the Quaternary geological period, global
cooling brought about the start of the Ice Age. The Ice Age did not represent a period of continuous ice
coverage, but consisted of many separate glacial events which lasted until around 10,000 years ago.



Between the glaciations, during the interglacial periods, temperatures rose to levels similar, or slightly Section 3: Pressures and proposed actions

higher, than those today. This led to the development of woodland and the formation of soils. The

exposure at Teindland Quarry illustrates an ancient soil layer (palaeosol), that was formed before, and Site Feature Feature | Pressures Proposed action Timescale
survived through the last glaciation. This palaeosol is made up of different horizons and has yielded Type | description code

pollen of interglacial affinity. Sites which preserve such evidence are rare. An additional feature of SSSI Quarternary of Tree and Scrub Clear all tree and scrub | By October 2019
interest and environmental indicator, preserved within the deposits at Teindland is a structure known as Scotland regeneration* from crucial and

an ice wedge cast. This would have formed over many years by the repeated action of ice expanding a
crack in the ground and sediment being washed down the crack following the yearly melting of the ice.

Fossil pollen have been used to relate vegetation changes with changes in the environment and climate,

and radiocarbon dating of organic matter and luminescence dating of mineral sediments has been used

to age the sediments. The site has significant value and potential for further research in the long-term as
new methods and techniques are developed.

Teindland Quarry is one of a few known sites on the Scottish mainland where organic deposits from the
last interglacial period have been found. It is a key location for further research into the Quaternary
history of Scotland and may provide evidence for the presence of glaciers in Scotland after the last

context area

Monitor and remove
as required

Three-yearly
commencing 2022

* This pressure is not noted on Remedies Database but is an on-going threat to the site, obscuring the

exposed sediment and therefore FLS have added it here.

Section 4: Operations within the LMP that could impact on the designated features on the NFE

interglacial but before the last widespread glaciation during the late Devansian (about 25 000 years ago). Operation Detailed description of Mitigation measures to be applied Timing
Consequently the site is important for interpreting the changes in both the landscape and climate of Type operation and method
Scotland during the Quaternary. Removal of Gorse, broom and tree Care will be taken not to damage the Sept/Oct
scrub and tree | regeneration will be cleared soil exposures. A pre-commencement | 2019 and
Knowledge of Quaternary history is also important in that it provides direct evidence for the rate at which regeneration | using chainsaws and clearing | meeting will be held with staff to three
natural processes can occur, in particular the response of geomorphological processes and plant saws from the designated ensure that the importance of the site | yearly as
communities to major climatic changes. Such information becomes increasingly important as attempts site. Cut material will be is well communicated. No vehicles or required
are made to predict the likely effect of future natural or man-induced climatic changes and to separate chipped and removed from machinery will be parked/used within
the two influences. the crucial area. The chipper | the quarry or within 3m of the quarry
will be positioned outside the | lip. This buffer will be marked on the
The term “crucial area”, as used in SNH’s Site Documentation Series, encompasses a very important main quarry area. ground with tape ahead of any
geological feature or set of features and which is/are vital in conveying the scientific value of the site. The operations.
crucial area within Teindland Quarry SSSI corresponds to the quarry pit itself. The “context area” which Restocking Mechanised cultivation and | No regeneration will be accepted or On-going
corresponds to the surrounding area of plantation, part of which was felled 10 years ago, may overlie hand planting or natural tree planting carried out within the
below-ground extensions of the fossil soil and therefore neither regarded as being of limited scientific regeneration crucial area or context area. No
value, nor indispensable. machinery within 3m of quarry lip. This
buffer will be marked on the ground
with tape ahead of any operations.
Fencing Maintenance of existing stock On-going
fence
Felling and Mechanised harvesting No machinery to operate within 3m of | On-going
Thinning machines for felling and quarry lip. No timber to be processed
harvesting or stacked within quarry or within 3m
of quarry lip. This buffer will be marked
on the ground with tape ahead of any
operations.
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Quarrying

No quarrying activity will be
undertaken in the quarry

Public Access

No formal trails, but access to the

and research purposes

qguarry will be maintained for education

On-going

Species Establishment of riparian | Riparian buffers zones to be established in
Choice and buffers following line with the Forest and Water guidelines
restocking clearance of conifers and | to provide dappled shade. These zones will

Section 5: Operations within the LMP or aspects of the national forest estate within the LMP that could

impact on designated sites adjacent to national forest estate

maintenance of buffers. be kept clear from conifers — up to 10%

Site suitable broadleaves | conifers will be accepted.
to be planted or

regenerated.

Section 6: Appropriate Assessment/s undertaken on work contained within the LMP

Appropriate assessment of forestry proposals which are likely to have a significant effect on a European

site under the Conservation of Natural Habitats, &c.) Regulations 1994. Regulation 48.

1. Name of European site affected by the application and current designation status, including name of

component SSSI (if relevant).

River Spey Special Area of Conservation (SAC) — includes the River Spey and several tributaries

2. Features of European qualifying interest, whether priority or non-priority; and conservation
objectives for qualifying interests.

Operation Detailed description of Proposed action &/or mitigation Timing
type / issue or operation
Aspect of
forest
Mechanised | Use of harvester Strict adherence to Forest and Water Ongoing
Harvesting forwarder to undertake Guidelines. Sites planned carefully to throughout
programme (as per felling | protect the water environment. Minimal the plan
and thinning maps) of stream crossings and where these are period
thinning and felling required, pipes must be used. Forest drains
disconnected from natural watercourses.
Extraction routes maintained.
Maintenance of silt traps. Appropriate
buffer zones applied to watercourses with
no fuelling, storage of oils/fuel/chemical or
machine traffic within these zones
Chemical - application of urea+ PG | Strict compliance with Forest and Water Ongoing
Application suspension to cut stumps | Guidelines. Pesticides only applied when throughout
- treated trees weather & ground conditions suitable. the plan
- foliar or cut stump Chemical storage and mixing outwith period
application of Glyphosate | buffer areas, chemical waste removed
to Rhododendron from site and disposed via licenced carrier.
Chemical does as per product label. No
chemical application within buffer zones.
Ground Mechanised cultivation Avoid creating linear channels on steep Ongoing
Preparation using tracked excavator slopes or on fragile soils. Plan adequate throughout
& Drainage buffer zones around water features and the plan
incorporate wet flushes and boggy ground | period

in buffers. Identify and redesign old
drainage on restock sites. Ensure forest
drains are disconnected and do not
discharge directly into the natural water
environment
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SAC — qualifying interests

Freshwater Riverine Habitat for the following qualifying interests (non-priority):
1. Atlantic salmon (Salmo salar)

2. Sea lamprey (Petromyzon marinus)

3. Otter (Lutra lutra)

4. Freshwater pearl mussel (Margaritifera margaritifera)

The forests that make up the Teindland LMP area fall within the River Spey catchment and
there are several smaller watercourses within the forest area that are tributaries of the River
Spey. These watercourses provide habitats for Atlantic salmon and otters. Freshwater pearl
mussels and sea lamprey have only been recorded within the main stem of the River Spey. Any
activity affecting watercourses has the potential to impact on these 4 species and needs to be
considered carefully.

Additional Proposed interests

None.

Conservation objectives for qualifying interests

To avoid deterioration of the habitats of the qualifying species (above) or significant
disturbance to the qualifying species, thus ensuring that the integrity of the site is maintained




and the site makes an appropriate contribution to achieving favourable conservation status for e Forestroad construction (potentially crossing watercourses)
the qualifying features. e Knapsack application of chemicals (outwith riparian buffer as per Forest & Water
Guidelines)

To ensure for the qualifying species that the following are maintained in the long term:

e Population of the species (including range of genetic types for Salmo salar only)as a 4. Appraisal of impact on European interest.
viable component of the site.

e Distribution of the species within the site. 4.1 Is the proposal directly connected with or necessary to the management of the site?

e Distribution and extent of habitats supporting the species. Yes /No (if Yesgoto5.)

e Structure, function and supporting processes of habitats supporting the species. No

e Nossignificant disturbance of the species.

e Distribution and viability of the species’ host species (for Margaritifera margaritifera 4.2 Is the proposal likely to have a significant effect on the European interest on the designated
and Petromyzon marinus). site?

e Structure, function and supporting processes of habitats supporting the species’ host Yes/No (if yes assess impact on site)
species (for Margaritifera margaritifera and Petromyzon marinus). Yes

Atlantic salmon

3. Details of proposal. Atlantic salmon are present in the River Spey and many of its tributaries, and are very

vulnerable to barriers to migration and impacts on the river bed habitats. These could be

Name: Teindland LMP Location: Morayshire caused by blockage of watercourses with felling material, pollution of watercourses from

Applicant: Forestry & Land Scotland — East Region, Huntly Reference: FM1/2/9 machinery or the release of sediment into the watercourses.

Description of proposal: Otter

The restructuring of approximately 1290ha of coniferous forest primarily by clearfell, thinning Otters may use the burns and surrounding vegetation for foraging or shelter. As otters are

and replanting, within the catchment of the River Spey, in line with the UK Forestry Standard. mainly nocturnal in Moray, they should not be disturbed by daytime operations. Holts and
resting places could potentially be affected by machinery through the construction of

Within the riparian areas of the watercourses in the forest, work will concentrate on the temporary or permanent water crossings. Uncovered holes, equipment and excavations could

enhancement of the riparian habitat, through the clearance of heavy shading exotic conifers. cause otters to be trapped.

The trees will be removed during felling and the edges scalloped and feathered at replanting.

Dappled shade will be created in these buffers through the acceptance of the regeneration of Sea lamprey

broadleaves, supplementary planting of broadleaves and an acceptance of up to 10% conifer Sea lamprey are only present within the River Spey, and not its tributaries. Sea lamprey are

regeneration —further conifer regeneration will be cleared. most susceptible to barriers to migration and habitat disturbance. This could be caused by

blockage of watercourses with felling material, pollution of watercourses from machinery or

The proposal is in the form of a land management plan, as such reference to the plan maps and the release of sediment into the watercourses as a result of harvesting and road

text should be made, as they form part of this assessment. building/maintenance operations.

Operations: Freshwater pearl mussel

Ny , . e Freshwater pearl mussels have been recorded in the River Spey, but not its tributaries. Mussels
e C(learfelling (‘one-off’ operations within riparian zones)

L could be affected by pollution of watercourses or silt/sediment into watercourses, which could
e C(Clearfell (outwith riparian zones) be washed down into the River Spe
e Thinning (outwith riparian zones) v

e Mechanical mounding and drainage (outwith riparian zones) 4.3 Summary of assessment in relation to possible impacts

e Manual planting
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The conservation objectives for the qualifying interests will be met by avoiding deterioration of
the habitats for the qualifying species by:

e minimising the possibility of sedimentation and pollution by adherence to operational
guidance as described in section 6 (‘Conditions Required’);

e planning and implementation of all operations with due regard to all relevant forest
management environmental guidelines and best practice;

e processing and positioning of felling residues to minimise the potential of these
residues entering watercourses during normal flooding / spate events (see also section
6, ‘Conditions Required’);

e restocking riparian areas by natural regeneration of native wet woodland species such
as alder, birch, willow etc.);

e considering the need for small-scale planting of native species where natural
regeneration is found to be insufficient.

4.4 Any other comments

4.5 What would be the outcome on the site if the proposalis not approved?

e Noimmediate significant impact.

e Reduction in aquatic habitat quality over time due to:

e Significant shading of large sections of the watercourse from thickly foliated conifers.
e Acid needle fall into the watercourse from conifers.

e Gradual loss of riparian habitat over sections of the watercourse.

e No fuel or chemical storage or application within 10m of any watercourse

e Direct FCS supervision and planning of all operations

e All operations adjacent to watercourses will be timed to minimise the possibility of
siltation (i.e. summer working), accumulation of felling debris and to avoid breeding
seasons of key species.

Qualifying interests:

e Ottersurveys will be carried out as part of the environmental assessment of sites prior
to operations to identify any holts and their status, so any forest operations can be
planned to avoid disturbance.

e Plans will be, or have been discussed with the Spey Fisheries Board with regard to any
impact on Atlantic Salmon. Further liaison will be undertaken with any works to
enhance biodiversity further in riparian zones — placement of large woody debris etc

5. Conclusions.

Will the proposal adversely affect the integrity of the European site?

No.
With reference to the Assessment in section 4 and subject to the Conditions in section 6, the
proposal should not have any adverse impact on the integrity of the site.

6. Conditions required (if any).

Operations:

e All operations to comply with the Forest and Water Guidelines and Forests and Soils
Guidelines as a minimum.

e No machinery within buffer zones and motor manual felling to be undertaken within
riparian zones, where timber cannot be reached by machinery from outwith the buffer
zone
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Section 7 Approvals, agreements & signatures

| confirm that the above management plan which covers the section of SSSI Teindland Quarry (Site code
1526) within the Land Management Plan “Teindland” contains the necessary detail, content and
mitigation measures to comply with the statutory requirements contained within the Nature
Conservation (Scotland) Act 2004 and in particular in relation to Part 2, Chapter 1, Section 14 (d), which
covers consents via an agreed management plan (i.e. “SNH’s consent under section 13 is not required in
relation to carrying out an operation of the type described in subsection (1) of that section — ....... (d) in
accordance with the terms of a management agreement between SNH and the public body or office-
holder carrying out the operation”).

Contact telephone number ........ccceceveverennene.

FLS has a corporate requirement under UKWAS (4th edition) to manage all designated sites in accordance
with plans approved by the statutory authority, | therefore sign below to approve the contents of this
plan in relation to the designated sites Teindland SSSI and River Spey SAC/SSSI that fall within its
boundary on the NFE.

SNH SIignature ... Date ..............

SNH Name ..............
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Annex 1
Map highlighting the location of the designated sites in relation to the LMP boundary and the NFE
management area.
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Annex 2

Teindland quarry

Site of Special Scientific Interest
SITE MANAGEMENT STATEMENT
Site code: 1526

Purpose

This is a public statement prepared by SNH for owners and occupiers of the SSSI. It outlines the reasons it
is designated as an SSSI and provides guidance on how its special natural features should be conserved or
enhanced. This statement does not affect or form part of the statutory notification and does not remove
the need to apply for consent for operations requiring consent.

Description of the site

Teindland Quarry is a key site for interpreting and dating events and environmental change in Scotland
during the later part of the Quaternary period. This period began about 2.6 million years ago when global
cooling brought about the onset of the Ice Age. During the Ice Age there were many separate glacial
events interrupted by warmer episodes (interglacials) when temperatures reached as high as, or above,



those of today. The sequence of deposits in the quarry includes a unique fossil podzol (a type of soil) that 1. To maintain the sediment exposures within the quarry and access to the site

formed towards the end of the Last Interglacial (around 120 000 years ago). The soil is developed in The main factors affecting the site are those which would damage or obscure the quarry exposures.
outwash gravels deposited at the end of an earlier glaciation. Pollen grains preserved in the soil reveal These are most likely to be natural falls of sediment, removal of sediments, infilling or dumping, forestry
the presence of pine and alder woodland, followed by heath and grassland. The upper part of the soil has operations and growth of vegetation. Natural degeneration results in loose material obscuring the face,
been disturbed by frost-action, which, together with the vegetation changes, indicates a deteriorating but this can easily be removed.

climate and the onset of the last glacial period (the Devensian — about 115 000 to 11 500 years ago). The

overlying glacial deposits, and related deposits nearby, indicate a complex history of glaciation during the Extraction of minerals would provide fresh faces, but although the important fossil soil may extend
Devensian. beneath the plantation, the quality may not be as good as the exposure already present and its extent is

unknown. Infilling, dumping and materials storage could obscure the exposures and make access
Teindland Quarry is one of only a few sites in Scotland with deposits dating from the Last Interglacial. It is difficult.
therefore a site of outstanding importance for establishing the history of environmental changes that
occurred in Scotland during the Late Quaternary. Vegetation growth, especially the more deep-rooting species such as trees and shrubs, is likely to occur
over time and may obscure or damage the faces and is likely to require further control.
A comprehensive description of the site can be found in the Scottish Natural Heritage Earth Science
Documentation Series, The Teindland Quarry (MacFadyen 1995). However, note that the scientific The exclusion of heavy machinery and planting close to and around the quarry should continue. The
interpretation of the deposits in this report is out of date. For an update, see A.M. Hall et al. (1995) qguarry should not be used for storage of machinery or materials.
Transactions of the Royal Society of Edinburgh: Earth Sciences, 85, 253-273.
2. To encourage research and interpretation for scientific study, education and public awareness

Natural Features of Teindland Quarry SSSI | Feature Condition (date monitored)
Date last reviewed: 4 August 2011.

Quaternary of Scotland Favourable, maintained (February 1999)

Site condition monitoring was last carried in 1999. The site was in favourable condition. The extent of
the exposures and accessibility were being maintained, though some soil had fallen at base of quarry
face, but is easily removed if required. The access track and the centre of the quarry were moderately
overgrown by a mixture of gorse and broom but this did not seriously impede access.

Past and present management

The site is owned and managed by the Forestry Commission. The quarry exposures lie on the edge of a
spruce plantation, but the general area of interest extends within the forested area. The plantation is
relatively young and, at some future date, timber is likely to be extracted. The current Conservation
Management Plan runs from March 2007 to March 2012. Under this plan, gorse & shrubs are to be
removed from quarry face, and saplings and conifers from the crucial area, top edge of faces and from
within 10 m of quarry face. In addition, heavy machinery will not operate within 3 m of quarry faces
(crucial area) and trees will not to be planted closer than 10 m from quarry faces (crucial area).

Objectives for management (and key factors influencing the condition of natural features)
We wish to work with the owner to protect the site and to maintain and where necessary enhance its

features of special interest. SNH aims to carry out site survey, monitoring and research as appropriate, to
increase our knowledge and understanding of the site and its natural features.
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CITATION

TEINDLAND QUARRY
SITE OF SPECIAL SCIENTIFIC INTEREST
Moray

Site code: 1526

NATIONAL GRID REFERENCE: NJ297570

OS 1: 50,000 SHEET NO: Landranger Series 28
OS 1: 25,000 SHEET NO: Explorer Series 424
AREA: 2.52 hectares

NOTIFIED NATURAL FEATURES

Geological : Quaternary geology and geomorphology : Quaternary of Scotland

DESCRIPTION
The Teindland Quarry, located 10 km south-east of Elgin, is a key site for interpreting and dating
Quaternary events and environmental change in Scotland.

The sequence of deposits includes a unique fossil podzol (type of soil) that formed towards the end of the
Last (Ipswichian) Interglacial (around 120 000 years ago). The soil is developed in outwash gravels
associated with an earlier glaciation. The upper part of the soil has been disturbed by frost-related
processes and is overlain by younger glacial deposits. Pollen grains preserved in the soil reveal the
presence of pine and alder woodland, followed by heath and grassland, indicating a deteriorating climate
and the onset of the last glacial period (the Devensian). The overlying glacial deposits, and related
deposits nearby, indicate a complex history of glaciation during the Devensian.

Teindland Quarry is one of only a few sites in Scotland with deposits dating from the Last Interglacial. It is
therefore a site of outstanding importance for establishing the sequence of events and environmental
changes that occurred in Scotland during the Late Quaternary.

NOTIFICATION HISTORY
First notified under the under the 1981 Act: 5 January 1984.
Notification reviewed under the 2004 Act: 4 August 2011.

REMARKS
Measured area corrected (from 2.9 ha).

TEINDLAND QUARRY SITE OF SPECIAL SCIENTIFIC INTEREST
4 August 2011
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OPERATIONS REQUIRING CONSENT FROM SCOTTISH NATURAL HERITAGE

If you propose to carry out, or permit to be carried out, any of the operations listed below, you must first
obtain consent from SNH unless a local authority has granted you planning permission (under Part Il of
the Town and Country Planning (Scotland) Act 1997) or a designated regulatory authority has given you
written permission (under s.15 of the Nature Conservation (Scotland) Act 2004). If you have such a
permission, you may proceed without obtaining consent from SNH for the same operation.

Standard Type of operation

Ref. No.

7 Dumping, spreading or discharge of any materials.

12 Woodland management including planting.

15 Infilling of pit.

20 Extraction of minerals, including sand, gravel and sub-soil.

21 Construction, removal or destruction of roads, tracks, walls, fences, hardstands, banks,
ditches or other earthworks, or the laying, maintenance or removal of pipelines and
cables, above or below ground.

22 Storage of materials against outcrops of sands and gravels.

23 Erection of permanent or temporary structures, or the undertaking of engineering
works, including drilling.

24 Modification of man-made features including battering or grading rock-faces.

26 Use of vehicles or craft within 3m of the quarry face.
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Part 1

LOCALTTY HOTRS,

Teindland forest, cowers an srea of 1214 hectares on ths weatern slopes of
the lower Spey walley, The forest lies on the hill shoulder at the point
where the Spey valley widens out to the coastal plain, At this point the
digtance to the Noray Pirth is only 13km., so that the platesu which rimes
to 260m and the north facing slopes puffer fairly severs exposurs, Hainfall
in the area is approx 750 - 900mm per year,

The underlying rock is comglomerats of the Middls 0ld Red Sandatone, consisting
of well rounded purplish or reddish grey pebbles mainly of quartzite in a
matrix of red sandy loam. In many partas of Teindland and the surrounding areas
the rock is deeply weathersd and can he subject to severe gully ercsion on
steap slopas.

On the middle slopes of the forest, approxingtely between tha 150 and 200m
contours, the bedrock is mantled by glacial till whieh is vory denss and firm
(imdurated ), very stony and of a sandy loan texturs, This matarial gives rine
to soils with impeded drainage, both gleys and irvoenpan soils. On the lower
alopes ths till also occurs, glving rise to gleys, but in meny places it im
overlain by a venesr of fluvioglacial sand up to Im in thickness, The goils
here are freely drained pedsola,

(n the summita such as Findlays Seat experimental areg, & drift cover is
largely abasnt and the soils sre developed in frost-heaved deeply weathered
conglomerate, The main soil type is an ironpan soil with podzol affinities
in which a definite but fairly thin indurated layer occurs (the BCx horizon).
For detailed description see page 4.

For further details, the following ahould be consultedg-

MUIR, A. The soils of Telndland State Forest,
Poreatry VIII, No.l, 1934,

Tres root development om Upland Hemtha,
F.l, Bulletin 21, 195%,

TEATHAN, C.W,

MTforeatation of Upland Heatha.
P00, Blletin Ho,32, 1960.

CEHETMAYR, J.W.L.

PYATT, DG, Phyaleal propertiss of sodls with indurated material.
Unpubs Fh,D'» thesis availeble on loan from eithar
Aberdeen Universify library or Alice Holt Resesrch

Station library.
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SUMMARY OF FXPERIMENTAL WORK AND MATN RESULTS.

The Findlay's Seat area iz typical of large areac of Lenths whieh nre found
prineipally in the east and noriheeast of Seobland and Brnesingd, and offer

a yreat potentiel for forest use if a swtisfuctory and economical Wy fan

be found to eusure successful afforestation with contived heslth and growth,

For this reason the Tirst erperiments weare siarlod hore in 1925 when it wan
recognizsed Trom the evidence of the cives F. 1810 Spota pine scrub that the
ground was unplantabls by normnl methodn,

Thres lines of research ware initingeds-

Te Assuming the underlying drift wis vore Fertile than the leached surface,
trials of pan breakine, mahsoiling and snireading of mub=-20il were
laid cut, These were msceanafal.

2. Assuming pan dbreskage wac noh essential a second series teating
garface cultivation by band =nd pleugk wos hogum. Phis was also
succedstal, but ns initisl srowth was alow, fertilising sbarted ot
an garly stage,

3. An arsa was set nsidn for diree: sowing triols shieh however proved
abortive,

Remlis of the heath sfforestalion oxperinests nt Teindland oan therefors
i,

be conveniently considered sndsr thras hgpef oy -

1. Sround preparation,
2. Species and provenanca,
3. Fertilicing,

1. Ground preparation.

Goil disturbance is essential Por suocesainl establishment, Mrstly to brealk

up the surface sealing laver of Longh peat and alloy water to percolate throush
the aoil, Hemoval of excess water vis draing iz seldor needed, In fact it im

not yet certein that water may not hecomn s limiting Factor at a later stapa

for some apeeies. Seconily soil disturhance io required to serate the compact
subserface layers, to allow pooia &0 poeneteate them snd to initiate a slow ralenaa
of nvailable hutrienta, particularly nitropen, from the invertad vegetation

aml humug, Hoot of the earlier experiments 11lluat rating the honaiits of pven
rudinestary hand cultivetion at tne planting spot were destroyed by fire in 1042,
but one example remsing in Exporimeni 41.P.20,

Cultivalion experimenta progresced in step ywish the nechanical wmeans at the
disposal of the forester, beginning with strecplhensd apricultural type
shallow plovghs (10 - 18 em) draws by herses, Then uodarately deep ploughs
(20 = 28 ca) pulled by wheel wnd trecked troctors, By about 1950 usiog
specially designed forest prRovrhis, ploughing lhad resched d eptha of 30 = 41 con.
Such plonghing was a great strain on the fhen equipment and hetwoen 1950 and
1960 challower ploughing with pavgnlling became standurd preetice,
Investigation of rooting behavicur reoveslm Ehot nven when trees werse rlantod

in the furrow, roots did nob readilly cooupy the subsod lod channal .
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frees planled in e Turrow glso sufferod from boanol bowing: {hio fret and
resulls frow earlier experiments lod to increased intercet in comploie

ploughing.

Pinally the recomnition of an indurated lavor which impeded both weteor and

root peneiration below the ironpan inatigated work with the prototype deep

tine plough, From 1969 ploughing with this plough, with and without a sube

goller, was directed to achioving disruption of the induratiom to dopths of
B3 = Sem with 4 soil turnover o depths of 48 - S8om.

2. Bpecien,

scots pine (Pimus sylveatris) is native to the northern upland heaths and

has been the natural choice for afforesting thesa areas and for use ag
controls in all trials of alternative speciea, It is exceeded in early
height growth by lodgepele pine (“inus contorta) under almost all conditions
and, once inlenzive soil cullivation hns Deen undertaken, by Japansse and
Duropean Iarch (Iaxix kaenoferi and Jarix decidua)., In later life Scots pine
can exceed the larches in volume production put will if present indiecatioms
ara & guide produce approrximately 25% less volume than Iodgepole pine.

It hish exposcd comditions Scots pine suffers from blast damage,

lodgepole pine was first used in 1922, but in spite of Pronising growth in
heath conditions, thers was early reluctance to use it pure on a larse =scale
bacause of the uncertainty sbout ite relatively unimown timber gualities.
Resul®s of tdumber teats have beon such as to Justuly fully itz faat

increasing use, Until the late 1950ts it was used mainly in mixtures to nurse
other apeciez, esapecially Sitka spruce ( Ficee sitchensis), The provapance of
Lodgepols pine is oy the utwost duportance dus to the variation in growth habif
of different origina, Coastal provemances from Washingion and Oregon grow the faster,
those from further north and easi more slowly, Assceiatod with the fast early
growth of the South ecoaatals is caj}_raa branching, sabre butts and early
instabllity. A% Teindland, inland provensnces of mmech belier form grow well,
but they are less woll adapted to conditions of infertility and exposure.

A belance between the extremes is deairoble and an answer may be found in
hybridisation,

Because Sitlka spruce is Jmown to be very productive on many poor sites, and
beacavse of its lmom reasistasce and good form under gonditionz of savere
ciposure, a featurs of many heathland forests, much ressarch hes gons into the
establishment of this species. It haz been 1 351& that intensive ecultivation
with good suppression 01 heather can give sudoeseful early initial zrowth,

fhe rapid revival of heather bofors the Sitka spruce closea Canopy can
soverely reduce growth or evon give a state of complete 'chesk'. In sarly
years an admixture of a nurse spocies, cspecially Japanese Jarch, was used o
assiast heather suopression and accslerste mutrient cyeling, In recent years
with the advent of heorbiecide {reatments it has beon posaible to plant pure
plows of Gitka spruce in the sure knowledss that the heather problem can be
eliminated by such means. Dxporience inm olier ¢rops sugpeats that although
pole stage erops of Sitke apruce may be satisfactorily achioved, there is some
doubt sbout continued henltn and vigeur in areas where rainfall is much below
1000mn per anmum, unless it is growing in moisture regediving hellows op
rvegions of high atmosphoric bumidity. The Liope that modern desper cultivation
methoda will offget this, has yot 4o be proved,

3. Fertilising

The earliest trials showed that rhosphatie fertiliser (basie slag) was benelicial
on most heaths and that the effect varied with the species, baing mest marked
wivh Jarchos bt alsoe worth while with the other mijor spocies,

g

Thoevealter oxperinonts wore dosimmed to conpare various typeo of phosphatiic

Fertilioer and {o dovelop a btecluciguoe of epplication, latloriy fto ouantifs
7 L a5 ¥ Y ¥

The bewelils fren the various ratea,

Of the other mutrients only Iiitrzogen has given marked rosponss, but with
o o
atorials only a chort torn effeet is produced. Trials with potash

exindting

{4 Rrkiiige §

and trace clescads have given nd improvement in prowth., Foliar auslysis
is now wsed as s moans of disgmosing nutrient defieciencies,

DEFATLED S0IL DRISCRIPPTOT,

STOP 1. Soil pit -~ Ironpan soil, podzol derivation.
: Parent waterial « frost heaved, ralher deeply wealhered bedrock.
Hot tranaported. liddle 0ld lted Sandstone.
Vegetation = Calluma (4), Cladonia (a), Trichophorum (£), Sphagmum (7)),
Qarox (&), Eriea tetralix (o).
Iypical seil profila,
Horizon Thiulmasa] cc;lour & mottling | Stonineas Texture | Structure | Gonsis tw
am ones
01 2 Lichen and heather litter
o d Dark reddish brown i‘j.bruus materisl -
(O 10 Blaclc amorphous peat} ghrinking to blocky atructure when dry
i ; W
Pale brown, . . | Extromoly stony | probably
E 5 abundant white pavement,angular|{ S.L. | structur- | frialle
bleached grains 1 guartzite oleso
Blaclk hurms
EHh 10 coatinza in
yoellow/browm Hod. stomy 3L = L | Hod.platy | friable
material : -
Pale olive.lrom, | - '
B 7 humpns In dead Mod. stony 3L~ L | lod.platy firm
root channels
Slrong continuous ironpan, E‘.:xlulating thrmgﬁuabeut 180m,
Ei edf mm) Can drop to 60cm engulfing ¢ horizon metorial.
' Very stony, Strongly | friabie
Bow 18 Reddish/yallow angulsr/roundad I, platy to firu,
down 1o weal red 31ilt cappings vary in-
Bttremaly stony. | ealkly
e(x) to ¢| 1204 Wealk red Rounded guarizite L.S, rlaty,
5ilt cappings
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DARATLE 07 w0 CPARIIISES TO BY 3909 O TOUR.

Dowinant height (m) - 600 trecs/ha at 35 years.

Species fio siam alag Difference
Pure 5P G.T 8.4 2el
03 failed 4T -
35 5.1 10.2 el
Iized LD} 9.1 9.3 . 0.2
HS) failed 5o -
ized 3P} £e9 Tod 1.3
ws) failed 5.6 -
53) failed Ge2 -
..'[i:-rm‘i MPJ 5 |3 'E- 5 192 +
83) failed 8.5 -

Ston 3.

Experiment 56.P,35.

e

S{-UE 4.

Beperimottt 13,126,

Troatments:

Control - no drains
15 ~ l5em drains at 4.9m spacing.
30 = Z0ecn drains at 4.9m spacing.

Trial of spegies on shallow complote plougluine (15cm) with and without
bazic slag., Rate of slag sufficivnt to give approx 100kr P/ha.

The offects of mizing of species and of phosphate are striling.
Plot interaction dus to amall plot size - no further assessments,
The slagged 33 is curvently the fastest growing species,

Tued planted Japanese laxch - with phosphate. 4 small rewmtant which
survived the fire in 1942. Illusirates the

potential of JL with only
rudinentary cultivation, :

Dosigned fo teal the effect of different surface drainage intensitics on
the growth of Scots pine. ljo fertilisors applied.

Five wells opened in each plot to a depth of &0cm, Uater level asseszed
every lweo weels during 1951 and 1952, sSurvival,height and water results arve:

Troatment Survival % | Dominant hi | Height increment | Nean depth of walls
o 40yrs F5-A0vrs 1951 {cin )1952
Control 75 5.5m 0. 95m 25 25 '
15 92 7420 1a45m 30 30
30 53 BoTm [ 52 52
o | Bepth to suadaco v

Phe ocopetuclong to e rosched hewes e thoat esyowth do ampsoved by brealkdngs

i 5 Y e | 3 SR A PR Pt RS BRI ol B Sl WL He
ihe mardsee pest, bab e deaiogge reoponss hos dindnd shiod with Sime.

AOFTEY R ospres e 4
J3 _Anveomment,

Stop B

S0k k.

Dom, Mt Top HEt. e, [

Contral T - e i
15 it.13% 104 5 4
30 12.62 12,6 6 4

Contyol hoer prown as meel in the lest 12 years as the previeus 40, reflecling

plot intersclion - shelier, drainoge efc.. ¢
10 years, from 19506=66 groy footer than 30 em deains, rates have sinee squalised,

530 om draing., Thinned 1970.

15 cm draines, SHA11 unthinned, Ower

Bxpoxdnont 41,P.29. Bxtension P.39.

Theintroduction of other spocies in mixture boiween the original

rloughed sirips planted in 1929 with Iedrepole pine, Introducticns wore
LP, B3, DI, VT, Becch and Groy alder, fhe unploughed ground {5m strips)
between the established IP was completely ploushed and planted with 2 rowa
of the introduction @ 1.2 x l.2m spacine, allintreductions fortlliced
with. 858 G.H.P. ‘equivalent to T3l P/ha. Gy 1964 all the introduetiona
bed Failed with {he exeeption of the Wi and a fow LP. The pionser IP

was then 10,9m tall, the intreduced Wil %.lm even though 10 FOars yOounger,

Iheparimant 41, 7,29,

Designed to test three planting treatments with and without basie & lag,
Treatmonta not replicated and the whole planted with IP, ({Alberia ordisin s

Aeaults; -
sl ; Dom. e 25yral Pop 1t.41vrs,
e reatment; Control| 3Iaz| Confroll H1n="]
Ae Ploughed at 3m inteorvals in dm Dands T
| Flagted in spaced sroups Se3 | T.0| asosoased
B. Not ploughed : notl
Planted om mounds at 1.5 x 0.9m ; | 6.2 | T.2] asgesaed
G« Ploughod at J.50 ibtorvals in 5 furrow banis S '
Planted at 1.5 % 0,% in the centre furrow Bed | T,7| _22.1 ‘15,4

Volune plots in Treatment ¢ have gupplied the following basal ares data:

mE_me
Treatment 27 yra 30 vrs 33 ¥ra 4.1 :.Tfjm_}
No phosphate | 29,2 a2 T 43,0
, nhosphate 43.6. 49.4 52,9 73,0 ]
Fiioct of whospbata 6 + 50 + A4 + 40 + 43 |
Effect ol phoaphate : hot |
I on 100 largost tross = T + 14 + 13 dono .I

The above data shows:-
a) Initial phosphate improved both height and basal ares im tho carly years,
{ probably only about 15) thereafter the diffevence was only maintained,
b) sdditional growih was concentrated on the middle sime claspea gnd Jop
on the bigrest treos, T

Frporinent 41,729, wxionsion 1563,

In 1963 at 34 yeare old phosphate was re-applied to ceriain plots,. This
had an immedinte offoot on Toliase mutrient lovels and bassl sren
loercoent hus sioen e stoedy fusTove ; L

in 1970 and jJitvozen in 1973 4o cerinin plafs, pssesaments are atill
baing done to evaluate the offect of these later top dressings. he
onsat of windthroo iz srizins o pesudta diffdicult o intcrpret,

- PR I P AL R adnl PR
Pl BLLEE edfile J0TGEL wasE applicd

-
[
o
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Sron T,

Jeperdnent G152,

& comparizen of 6 types and dntensitica of ploughing on the prowth of
Seoty pine and ﬁmt..l:'uuh.- 1\1‘1@ mined with Jopanoso Iavoh. subaidinry
blots of 343, 10, 10 and U0 sarged Do Jl.

Fertilisce application off 424 por plant of 00,0, (ipprox 20kg BPfha b,
3 rendomisod bloslss of O plough frestuwenta split for specios.
Ploughing treatsenta, avorage devths, volumes ol disturbed apoil, and
% of windloosening relative to planting position ave given bolow.

- o single furrow trestments { A & B) planiing position was tho botion

of ihe furrow on the aide nearest the »ides.

Frima e Decelle Seasmas -}f.—"x?"l? o 'E'-""‘-JE

Tron tnent [ Average depth Volumo oF TTE wind
; e — of .plouchingom, | disturbed soil m° | loosened 1960
1.4‘1;:'. :--'4:-}' v A« Doep single Turrow
:'r__,--,-.'-éia' at l.4mo. 30 0,19 7.1
Flawt et Wgd Be Tine single fureow
et L: B at l.4m 42 0.22 30,7
Frehr diare phit Ca Shallow copplete N
Rz e D o - - 17T 0.51 5,7
; D. Bhallow complela +4
,“rd”q ﬂ: |ae.\-':|m- subsoilive o 43cn 13(45) 0,43 8,1
SH e A, Doep eoaplefe
R 33 0,70 62
Ji b I’y Docp oopiplete +
AT LA e robutilling 51 0.68 10.6

The effget of planting on complets ploughing compared to Turrow bottonm
planting on spased pleunghing is quite clearly reducing windasway in the
coxly years,

Rosults fop the fivet 15 years showed:—

a) Survival over 95 for all speciscs in all treatmonts.

b) Highly simmificant diffevences in height Letween spaced furrow and
daap cDﬂplBic}, otill widening at 15 years in favour of the lattex,

e) Foorer growth in treatment F compaved 0 treaiment E is ascribed to
the fastor reinvasion of heathor on the rototilled surface,

The 20 yoar nssessment showed the following;=-

Tineal Aros me /G

L.'“,-" JLL 88 | Wi Ir

freatment|on heihta] Dean heirht m,
5P 175 [T |88 (%3 | ok Lad | ap

Zat.vol.ne e

Ji.8 - | Bl =
4.1) 7.9] 50 94
104
16,6 (11,4)] - =

) De2{ 748, 0] 2. 2] 1,4 2. 814,68 -

b 6.1|7.0|8.5 | 5.512,8/4.0/4.6]25.0{32,6

C 0.4)8.118.5 | 6.8|3.7|5.4{5.90 24,0/ 35,9 | 13.8|11,9] 56

Ga3 3ol 8e3 | 5.7 28| 5.2[5.7f = |33.0

I 6o7{8:2(8.6 | 7.6/ 4.4|4.1|6.5!27.9/36.4 | 25,9(13.4] 69 | 117

- GoT|7:918e2 | Tu1]3.8|5.8[5.8] ~ |%6.4 21.8(12,5] w -

— | i i

BT

Thote figures sugzest the alte i capable of rielding the following
‘j’iﬂlﬁ. Glﬂduﬂ.;. Jl.l ™ 'G‘., ;JD o 8. L\? N J-[} ;ﬂI = 121 HE - ld'

F-?-?

Doooaber
1977

Comniy sy ol

BT e B e W i » Lhen oot
i pale VRN hoimie growih in '11_'| apecios oxcapt opmice. this

may bo i

il

Ta
[

a

Huwush complote ploughing do
fureow plogdonr, the leblor

SR F R

'.'.'I."i?".'n'i-;'; Wi

Anekors Que.

sebartablo Lo Losporany

ey with pubzequent prowti swrge, (later dn speeed

ba a levelliny of T al the nexi assesonent ).
dhelior edfool faoo the swrrsucling oller nleta,

ﬂ Tho complole plonched plots moay be sulforing from an indecod water
deficit which rogtricta developmont durins 1ho frowing seazon,
{ difforent thinning regimes will give the answer iF¥ this hypothesis

is eorroet).

) tompetition for available nutrionts., (Ff this is so thinning will
apein ghog differences ), Top dressing of FY at 12 yuars though
abowing inerease dn folinge nutricnts did not appear to affect

crovtlh ratos,

) tlsourn ot
Aoy A

-

e very impertant fact is that the experimont has proved that Zitl=
spruce will grow vigopmsly on dry hoathlund ts at least 20 years of ago.
fodern #ilvienltural methods ean supplant the more laborious nursing
technigues uzed here,

qurront ressarcli.

Invostigations inte possilile ressons for the decline of the deep
complete ploughiog due Lo voater avellability are being dona:

&} Hater shorfage, Hore vapid mineralisation of organic matter occcurs
ag a wreanlt of complete plowghing, theroby reducing
goil moilsfure retention cupacity.

The ironpan was Jargely undiztarbed in the desp complobe
plots and poriodic water logging mey oecuw, but
otmervations of Bore heles nd tensiometors in fwo
winteora {J.f"f"r',a‘?d and L¥74/75 ) sugmeat that winter
wator Iogming is unlilkely to occur fop sighificant
rericds in most yoors beneath pole stage canopies,

b} Fater logzing.

25 year ausseooment.

Crenwieny | 1on ha
}P'l L i i rr‘ll'__fln‘a."{-” T X :
: fa1 i _I‘.,_.h UK SRS Lok
A B.5110,1119,53] - § 0.2 108160 43 i
B 2511000110, 4| 10.3] 2.5{ 34.2[ 4 5 ﬁ 107 | 160 | &0 | 42 !
4. G315 (10,4 | 1300 3. F 5540 440 _d.llu 135 109 | 57 {
I 53.9;11’).'? 10,0103 Ja. G 43,0 fll2 1AL | 95 61 |
B 3,8{10,6 [10.6|11. 33.3[45.01 A 12a 191 (341 7T E
R 01050005121, 21 2.7 39,41 45,2 A5, 101 1239 10271 63
The 85 in {resiment A and all the IP aud IS are elsnsed af failed.
maninetion of L':a above tuble shows that the sheliesr comlete frzat ‘-?ME
{ C & ) ave fron ~1 to + 3% better thon sonced piouzning [ A& B ) for
sal ares ard 5 to A% botter for oot fed volune, o
Rimilarly ths deop conploto trertnonts { 2 & ) are better by 1D to 500G
for Basal avoa aud 20 w0 653 for colimnted volume than the gpaced treainenis.
nespite the clasing heignt difforences, the bether bHaanl aren in oo
complabo nlods lkaous -I;'-- i i rn-a,. '_',"'_-:u nore ""'*. aonive gvaei-a ic.
Gee : L L-F-" |
¢ i i 5 ,
y Py
- (=3 1z e
u I| ‘.} | |
.ﬂ 1: y '5 2 158
S { 9.} i ha
' = e 11D
-[ i i : ff't
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BIOP ©

o

5151979

rGrieen e oulind

Comparison of o 1
cultivation with whoonhate, {(dreotment |

dhode witl phosphebo and

Shelterbelt Foh,

L
Gomparicon of fun Shat L TR e bt Lovirmoaele aine,
Deacl, Wasghincbon - Lwndn Ak
British CQ]J;J:*.'«.—iu - Latitude 547 20 g,
Laditude 57 34", the oculvelent Co G0 . ioske

ibgrerdnent 102 PG,

- Post war experiments on cultivat ipn hove showmn & propressive ®
mont wvings in the era of nedern
cools of guch treatment wore sro-
sprucs can e Breled dn the konowledge
fforded by either

intengily of cultivation. This et
DEEP cullivation., Beeause of the L4
ductive specics must ae Frown.  Sitl
that protection frest 'Collunms oheclk! can be o
nursing or by herbicide.

The objects of the experiment are: to commeve the effects of s
culbivations on growth and stebility.
Sitka svpruce n
pures
cultivation Tor fores: uss,
uas used, treatwent olols s

it for species, hopnl fertilizer

stendard rate of IPe rocls phosphate/ha, eoudvalent to 504ks Prha.

species are planted in plote roud Lk odige of the oxperiment
ELp, ass, i pnd G,

LHoBoull coan b
Cutntrel intorior feom Port Frooser,
Lond rezearceh aran

deop empplate

tal from Lons

iB

cononEg o the

Goots pine

waaee of

o eompare the grovth and yield of

sad by Seots ping, Sithn snvuee wwure ond Lodpepole pine
Finally to conpare the cotinwn Sopm and intensity of =soil

L randenlised bleck desisn with three ronlicntiong

av the currond
Miiler
using. SLP,

S e e i rrr s e —
Pima - penctration | Plough shore Cultivation
Treatmonts e turnovor conk
] S . . 1 deptha en | relativitien
A, Standerd tine G, [Ty} 100
- e [ i g s - [ o
B. Standard tine « doon ‘ i - 16t
- A 7 i }
mine 2 5 - i
: E_i'.._w'.?‘.;.i._h;&..lf}_.:’-_?ﬁ‘" T o R L. SRR . -,
. un:,.l-'.lll ar :?u;':: 4= 21l 2] -:'_-]";.? ) “I'.':" =0
rivping at pight ansles : = 7
-#-ru\.-.-.i—___ - P T ey [re—
e Dpep tine K il 235
B, Deep tine + deen : : B e R - T I
o] beep 50 55 340
rippiry: st richt anelen Tt 8

Blaclprane and seazull Comdge beve béoa very severe in the ear],
@i nnrelisble dn relation to undomeged sreas.

early ossessnent dats is IR

¥ ¥ears so the

Assessnents of vegetabion te-invagion wore done and the data from this ia ag

followe:

B i L S PR,

Gowver 750 5

.
e IR

SaTE Cover s © 5 v

3
]

Treatment s .
,[ o o) 11 vepetation

calluna A1 wvasetation

__Calluna

A b ] - T
B 36 L i L=

31

25

¢ 45 5 51 21
] 2% 4 L =%
= 2 A ety B s N |

Troatments tio data,
Hain Bepk,

'?tﬁHF;S_Pr (Mixtura)

ELP [Fure)

1969 @ planting
1975 2,4D
1975 :

1976
1979

P50
P50/W150

X150

P50

[T T LTI o R TR G r e i : - H hadn s

'.; mixture D

P end K wore highl. In 1907 W levels were very Loy in Yhe 59

P

PYC
at
10yre

Gy 10T
Mean ht {(m)

2.4 16
5.8 20
B 20
Te25 | 2.76 16
277 18

B85
pure

HOQE N
et
<

mean 2.86 18

261 16
F.11 20
#a00 18
2.533 18
2.85 18

-:II 1-&’[‘1
98 B
dn @

B 1.5

mean 2.88 18

Al .05 | 2.68 10
5p B | 0.77 | 2.28 &
in cC | 0.75 | 2,08 &

misture D | 0.93 | 2.8% 100

I T.00 2a'70 10

mean | .90 | 2ubb 0

070
091
0.83
':}r?‘f'}'
0.9

2 10
260 10
2a 50 0
20 1 0
2.61 10

=

1A
pure

=N o8 =)

mean [ 0.95 | 2.50 10

PYC = provigional yield class

S5 mean hedghta at 10 yrs. showed ao sigpnificsnt differences
or blocks or betwsen pure and mlxed split olot weana,

10
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At b yra heliyghts orf i seriopaly sffootad by Blooksamnes damire,
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Shop 4. Brpariment 104 P.GO,

RBirperiment 102, the adjacent culbivation experiment wis phosphated at
planting because the site is kuown to be rosponoive to phosphate application.
However it is not knoun whether the deep complete cultivation as practined
nov will affect matrient aveilability in the early weavs. IL may well bo
that phosphate applieation could be postponed for somo years, the sAvimgr in
caost bednyr offsel sgainet the inerensed ploughing costs. This experiment ia
to test the responze of Sitka spruce to phoaphate and no phosphate at planting
on the modern type deep cultiwation, PFertiliser was Unground Rock Phosphate
at F5kg/ha, equivalent to 50kg B/ha, Design four randomised blacke,
Subsequently the plots were aplit for the application of 2,4~D applied in
July 1973 at 7 litres’ha.

1979 . ’

Treatment to Date,

Treatments
Pate of Application DEN OFH PEY TPEE
1969 - . F 50 P 50
1973 - 2,4-D = 2,4-D
1975 W 160/ 50 P 50/2,4-D N 160/P 50 P 50/2,4-D
1976 - 254-D - 2,4=D
19783 w150 - w150 =
1980 - - - I 150
azult
Hean Ht.(m} at & and 10 years,
Inorement % Increment
6 years 10 yeara G-10 6-10 PYC
0-P-I 0,68 1.73 1.05 154 12
0-P=2,4-0  0.70 195 1,25 179 12
P=P=H 1.04 2:.33 1.29 124 14
P-p-2,4-D 1.2% 2.61 1.58 112 i6

Best treatment for height and PYC is P-P-2,4~D, poorest is O0-P-l, but
0 treatnonts show grestest # incresse over 6-10 years period,

Btop 12. Bxperdment 109 P.78

Thors are indications from earlier experiments that South Coastal LP
produced in containers wlll grow with less basal sweep than conventional
tranaplant stock. The objects of this experiment are:- 1. To compare

basal sweep, helght growth, roct fermation and survival of paper pot with

1+1 tranaplant sfock of 2 provemances of LP - South coastal and Skeena River.
2. To compare growth retes of paper pot stock and transplants over o long
pericd and 3. To compars long term stability of paper pote and transplents,

Results j

Survival after one year is 100 % in transplants and 98 % in paper pots.
Dec,'80

3 year Assessment. Pots have improved lean snd bend in 3¢ and 30, but have

not improved 8C to the standord of ST or &P,
1980 Ingrement SKT - 24,94 om, SHP - 18.78, B80T - 27.54, 80P - 149,28,

11

s
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Appendix 4 - Peatland Restoration Plan

The purpose of this Appendix is to provide supplementary information to support the EIA screening
determination (see section A.) for deforestation in the Teindland LMP submission for the purpose of
initiating peatland restoration within the Teindland LMP area. This includes a description of the
conservation importance and potential for furthering this through restoration and a plan for the
restoration operations, on-going maintenance and monitoring.

This Appendix demonstrates alignment with the following key Scottish Government and Scottish Forestry

and practice:

Forestry Commission Scotland (2009). Scottish Government’s policy on control of woodland removal:

implementation guidance: Annex 3 woodland removal without the requirement for compensatory
planting

Forestry Commission Scotland (2015). Deciding future management operations for afforested deep
peatland

Forest Research (2000). Forests and Peatland Habitats

Forestry Commission (2017). UK Forestry Standard

Scottish Government (2015). Biodiversity Strategy: Route Map to 2020
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Figure 1: extent of the planned peat restoration activities within the Teindland LMP area.


https://forestry.gov.scot/publications/349-scottish-government-s-policy-on-control-of-woodland-removal-implementation-guidance/viewdocument/349
https://forestry.gov.scot/publications/349-scottish-government-s-policy-on-control-of-woodland-removal-implementation-guidance/viewdocument/349
https://forestry.gov.scot/publications/349-scottish-government-s-policy-on-control-of-woodland-removal-implementation-guidance/viewdocument/349
https://forestry.gov.scot/publications/1-deciding-future-management-options-for-afforested-deep-peatland
https://forestry.gov.scot/publications/1-deciding-future-management-options-for-afforested-deep-peatland
https://www.forestresearch.gov.uk/documents/2549/fcgn1.pdf
https://www.forestresearch.gov.uk/tools-and-resources/fthr/uk-forestry-standard/
https://www.gov.scot/publications/scotlands-biodiversity-route-map-2020/

Long term vision

The long term vision for the areas of peatland identified in Teindland is to restore these afforested peat
sites to priority habitat blanket bog, securing the carbon source and protecting existing areas of blanket
bog. Key peat-forming species, such as sphagnum mosses and cotton grass, become the dominant ground
flora, and wildlife thrives in this priority habitat. Upland heath, smaller areas of native woodland and
peatland edge woodland compliment this habitat and further increase the biodiversity value of the area.

Management objectives

1. Systematically restore the deep peat areas to a functioning peatland system which will act as a
long term carbon store and increase its value for biodiversity and water quality.

2. Produce timber products from the current conifer crop while balancing this with the primary
objective of peatland habitat restoration.

3. Protect the existing bog habitat, future peatland areas and upland heath areas, by the control of
regeneration of non-native conifers.

Critical success factors

e Utilise appropriate harvesting techniques to minimise ground impacts and so protect to the
carbon storage potential of the blanket bog habitat.

e Where practical realise the biomass potential of all scrub and harvesting waste, leaving as clean a
site as possible to help facilitate peatland restoration.

e Minimise road or track construction and utilise low impact forwarding track methods to minimise
surface damage.

e Apply current best practice and expertise in peatland restoration operations and use suitably
experienced contractors with the appropriate machinery.

e Maintain a level of deer browsing conducive to regeneration of native species.

Management of afforested deep peat
Summary

There are existing areas of Blanket Bog which have been identified through survey that are listed on the
Scottish Biodiversity List and the UK BAP as Priority Habitats. Therefore the sites are a priority for
restoration on ecological grounds.

Afforestation is listed as one of the key threats to Blanket Bog and Upland Heath having a significant
impact on their conservation status at a national level (Control of Woodland Removal Policy — Annex 3:

woodland removal without a requirement for compensatory planting).

Restoration of Blanket Bog is a key action of the Scottish Biodiversity Strategy. FLS as a Scottish
Government agency has a duty to further the protection and enhancement of these habitats under the
Nature Conservation Scotland Act (2004).

L Payne et al., 2018: The future of peatland forestry in Scotland : balancing economics, carbon and biodiversity. Scottish
Forestry. pp. 34-40.
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The areas to be restored to blanket bog within Teindland will connect to adjacent open moorland and
bog habitat and form a network with riparian corridors and peatland edge woodland.

Remnant bog vegetation is abundant on rides and open areas within the Findlay’s seat and Cushley areas
of Teindland indicating good potential for restoration.

Forest-to-bog restoration techniques have advanced over the last few years and FLS is regarded as one of
the leading organisations in developing best practice and delivering positive restoration programmes.
Using current best practice we anticipate a more rapid recovery of the water table and successful
establishment of bog vegetation on restoration sites than has been experienced previously.

Existing 1st and 2nd rotation tree crops on deep peat in Teindland are showing signs of poor growth and
survey has identified some good examples of existing blanket bog.

Recent advances in restoration techniques indicates that the site has very good potential for restoration
thus turning this carbon source into a moderate carbon sink with long term secure carbon storage.

FLS approach to peatland management

Restoration of blanket bogs and lowland raised bogs is a key action from the Scottish Biodiversity
Strategy, both habitats are included on the Scottish Biodiversity List. Beyond its value as a carbon store,
peatlands contain a huge diversity of organisms. Planting trees on peat leads to a fundamental change in
the ecosystem?.

FLS’s approach to peatland management is different to the rest of the forest industry. FLS’s objectives
and legislative framework has an added dimension. Being a Scottish Government agency, FLS has an
added ‘Biodiversity Duty’, as stated in the Nature Conservation Scotland Act (2004). Protection of
conservation values is required as part of UKWAS certification and principles of sustainability are required
under the UKFS. This means that for afforested peatlands restoration is considered before deciding if
replanting is appropriate.

This is set out in Making future management decisions of afforested peatlands Practice Guide. This

practice guide outlines how to manage afforested peatlands that are not going to be restored for
biodiversity reasons. It states that replanting must be justified by considering if the crop will achieve YC 8
or more for Sitka Spruce. The default is to not replant unless there is evidence it will achieve a good
growth rate of harvestable timber. If YC 8 or above is not achievable then restocking peatlands is
unsustainable. A slow growing crop will not result in a profit, it will be acting as a carbon source thus
contributing to climate change and so society would be disadvantaged or threatened based on current
scientific information.

The restoration potential of the identified areas in Teindland is considered to be moderate to high due to
the very wet ground conditions and abundant remnant bog vegetation that persists in rides and other


https://forestry.gov.scot/publications/support-and-regulations/control-of-woodland-removal
https://forestry.gov.scot/publications/support-and-regulations/control-of-woodland-removal
https://forestry.gov.scot/publications/1-deciding-future-management-options-for-afforested-deep-peatland

open areas especially where planted conifers have gone into check. FLS are committed to a long-term
restoration programme of Blanket Bog and Upland Heath priority habitats.

Objectives for the restoration of the Teindland sites are:

e Expand the area of peatland habitat by applying restoration treatments, restoring it to a
functioning peatland within 30 years.

e Protect the storage of carbon within the soil (peats).

e Maximise the sequestration of carbon by the peatland in the future.

e Improve the water quality leaving the site and help regulate its flow.

e Monitor the impacts of treatments on the water quality to establish if it been improved over the
long term.

The following tables present current and future management of afforested peatlands for the Teindland

forest block. Set out in Making future management decisions of afforested peatlands Practice Guide are
three Scenarios detailing peat types, characteristic habitat and vegetation. For the purpose of the tables
below, Scenario A peat types are considered as ‘presumption to restore’ peatlands and Scenario Band C
peat types are considered as ‘assessed peatlands’.
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Figure 2: habitats and soil types found in Teindland.
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https://forestry.gov.scot/publications/1-deciding-future-management-options-for-afforested-deep-peatland

Table 1: summary current management of peatlands in the LMP.

Current management of Hectares Comments

peatlands in the LMP (ha)

Afforested deep 77.0 Total area size of afforested peatlands based on analysis of
peatland aerial images and site surveys.

Existing open habitat on | 15.8 Total area of open peatland (ha).

deep peat

TOTAL - All deep peat 92.8 Total area size (ha) of deep peat soils within the forest block

soils

area based on the soils data. Deep peat soils are defined as
per the SF Practice Guide: Scenario A, B and C soils. Presence
of peat soils confirmed via peat surveys.

Table 2: summary of future management of afforested peatlands within this plan period.

Future management of

afforested peatlands

Hectares
(ha)

Comments

‘Presumption to restore’
peatlands.

Forest-to-bog
restoration of afforested
peatlands including the
hydrological catchment

9.1 Only includes afforested peatlands which lie next to open
existing peatlands, or Scenario A peatland types, as per the SF
Practice Guide. The area of their hydrological units is also
included (Figure 3).

‘Assessed’ peatlands.
Forest-to-bog
restoration to secure
carbon store and
sequestration, and
maximize ecosystem

9.0 Only includes Scenario B and C peatland types, as per the SF
Practice Guide. Total area of afforested peatlands that will be
restored following an assessment of predicted growth (YC).
This is where no evidence found to support the conclusion
that the next rotation stand would grow Sitka spruce YC8 or
more with minimal disturbance and low level of peatland

services. modifications. The areas of the hydrological units are also
included.
Peatland to be 3.9 Total area of afforested peatlands that will be restocked

restocked

because evidence was found to support the conclusion that
the second rotation will clearly be YC8 or more with minimal
disturbance and with a low level of peatland modifications.
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Figure 3.1: location of ‘presumption to restore’ peatland restoration at Cushley, demonstrating forest-to-
bog restorations (7.4ha) and surrounding peatland edge woodland restock (5.8ha).
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Forest Estate i
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Assurance Standard.

Location of

Description described
attribute
Description of any Cushley: An area of Upland Sphagnum Bog. lllustrated by
designated sites, Figure 2
priority peatland Feith Burn: An area of Upland Sphagnum Bog. (habitat and
habitats needing to be soils) and 25.2
protected and (Feith Burn
Areas within the hydrological unit ad felled area s Area of 10b Sphagnum bog to be restored enhanced. presumption
which do not contain deep peat will be restocked 00y« was felled during the previous plan period to restore)
with native Scots pine and birch to maintain forest 50267 00 and contains deep peat throughout.
cover but increase health and resilience of adjacent . 2 ;
restored peatland. AR N W Description of the Cushley: 10b Upland Sphagnum bog covers entire forestto | lllustrated by
' \ L Scenario peat types bog restoration area. (7.4ha) Figure 2
present to be restored (habitat and
in this plan and any Feith Burn: 10b Upland Sphagnum bog covers entire forest | soils) and 25.2
characteristics of to bog restoration area. (1.7ha) (Feith Burn
interest. presumption

to restore)

Description of Cushley: The Upland Sphagnum Bog exists in a gently [llustrated by
hydrological units, sloping to flat area downhill from the high pointin the Figure 3.1
k « ‘ X, extent, relation to forest block. The area to be restored was felled around 10 | (Cushley
survey as 10b Sphagnum bog did not make : o R : peatlands to be years ago and left open. It has since regenerated with presumption
sense on the ground so a further peat 27 | i i
| depthsurvey was carried out to identify Vi | \ restored and the patchy coverage of checked Sitka spruce with a small to restore) and
| the actual extent of deep peat in the area. - i 6 | A\ . . .
= topography. component of lodgepole pine. There are drains present 25.2 (Feith
which are currently dropping the water table slightly. All Burn

drains and ploughing ruts have sphagnum moss presentand = presumption
appear to be permanently wet, indicating that forest-to-bog = to restore)
restoration has a high likelihood of success.

Feith Burn: The Upland Sphagnum Bog exists in a gently
Teindland LMP 2023

REEERE peat Restoraton N sloping gulley between two areas of mixed commercial
Feith Burn Peat Restorati eiolote it i
eith Burn Peat Restoration conifer crop. The area to be restored was felled around 12
Date: 18/04/2023 ine with Bi OS Terrain 50 Contours . .
soale @AG: 11500 m Soote Pine with Birch comtour years ago. It has since regenerated with patchy coverage of
h ontour Range
® Feith Bum Peat Survey larch and Sitka spruce with a small component of Norway
101 - 200
. 10b "Presumption fo restore” Peat spruce, all regen is currently under 1 meter high and

0 0ot 002 0.04 0.06 008 So” from preVIOUS Survey e s . . . . .
A 201-300 demonstrating signs of check. There is a single drain cut
HMSO0. @ Crown copyright and database right [2023]. All rights
Ge(manmngP\car\dB\uesKymlemaﬁlar\a\[L\mneu202]3 =——— ForestRoads through the flushed peat area WhiCh is fu" Of Sphagnum

moss, indicating that if the water table was raised slightly,

Figure 25.2: location of ‘presumption to restore’ peatland restoration at Feith Burn, demonstrating
forest-to-bog restorations (1.7ha) and surrounding native Scots pine woodland restock (0.5ha).
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Description

restoration to a functioning peat habitat has a high
likelihood of success.

Location of
described

attribute

State any points of
note from survey

The area of 10b Upland Sphagnum Bog found at Feith Burn
did not match the are identified and mapped as part of a
previous soil survey. A further survey of the area to be
restored was carried out to correctly map the extent of the
deep peat present.

Illustrated by
Figure 25.2
(Feith Burn
presumption
to restore)

Image 1: Previously felled area at Findlayseat
showing high water table and Sphagnum bog
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Image 2: Afforested area showing extremely poor
growth in 45 year old Sitka spruce crop.
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| Crop condition survey of standing 1st rotation Sitka spruce

(p1977) to be clearfelled demonstrated extremely poor
health and growth rates with average height of 7 metres,
indicating a yield class of 4.

Peat depth measurements of between 1.60m and 2.70m.

Areas within the hydrological unit which show
shallower depths of peat and better rates of growth
will be restocked with peatland edge woodland to
maintain forest cover but increase health and
resilience of adjacent restored peatland.

0.40m

Previously felled area already
demonstrating high water table and
sphagnum bog development with 3-4m
of deep peat present.
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Figure 27: location of ‘assessed’ peatland restoration at Findlayseat, demonstrating forest-to-bog
restorations (9ha) and surrounding peatland edge woodland restock (3.9ha)



Table 4: only relevant for Assessed Peatlands (Scenario B and C peat types) where there needs to be clear

evidence that restocking on peat soils will produce a yield class equivalent to Sitka spruce 8 or more.

Attribute described

ESC statement, respective to peat
types (range)

Accumulated Annual Temperature
(range)

DAMs score (range)

Crop deficiencies (needles, colour,
leader length)

Location and extent, proportion of
healthy crops (no signs of
deficiencies) and reason

Statement of correction factors used
to predict of next rotation from ESC
outputs (drainage, fertilising,
flushing, heather control, peat
compaction, and the combination of
all of these per peat type)

Statement of actions required to
limit carbon loss from peatland soil.
For example, partial re-wetting,
referencing average water table
height and density of drains.

Where Peat Edge Woodland is
proposed, confirm and explain why
restoration of deep peatland is not
possible

Description

11b [Calluna, Eriophorum
vaginatum Blanket Bog]

986

15

Very short needles, yellow colour,
leader length of 2-4cm. See Image
2 below for example.

Some more healthy Sitka spruce
crop noted, indicating a
productive yield class.

Widespread heather growth, high
water table, blocked drains, well
established Sphagnum moss in
drains and furrows all present. See
Image 1 above.

First rotation using fertiliser,
ploughing and drainage only
achieved YC4 spruce.

Partial re-wetting required, water
table is visible at surface across
most of the site but affect of
drains and furrows is lowering
water table elsewhere.

Areas proposed for peatland edge
woodland are within the
Findlayseat restoration
hydrological unit but show peat
depths of under 50cm and have
Sitka spruce of over YC8 present.

Location of described
attribute

Entire Findlayseat
restoration area

Within Findlayseat
restoration area

Within Findlayseat
restoration area

Within afforested area of
proposed restoration
area

These areas removed
from forest-to-bog
restoration and will be
restock with peatland
edge woodland as per
Figure 27.

Findlayseat restoration

area.

Findlayseat restoration
area.

Peatland edge woodland
areas shown adjacent to
Findlayseat restoration
area in Figure 27.
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Table 5: restoration proposals. Describes the restoration techniques to be applied to the proposed

restoration areas.

Attribute described

Treatments used to
restore the hydrology

Treatments used to
restore the
topography (remove
afforestation
modifications, and
previously hagged
sites)

Treatments used to
counter-act peat
cracking or other
modifications caused

by the afforestation of

the peatland

Location of
described
attribute

Description

Site specific specifications or alterations of the approach: Across all

Where drains are present, they will be blocked or dammed to | restoration

raise the water table. There are plough furrows present in areas.
some areas which will also require smoothing.

Any conifer regeneration present will be mulched and

removed to prevent further drying of the restoration areas.

Site specific specifications or alterations of the approach: Across all

A ‘light’ touch ground smoothing specification will be used, restoration

simply because the existing vegetation is very impressive and | areas.
desirable to retain in existing felled areas. Furrows will have

the vegetation reserved, then ridges pushed into the furrows,

and the reserved vegetation replaced on top of the site of the

ridges (which will be bare). The tree stumps are of a small

size, and most may not even need to be flipped, but rather

slid sideways into the excavated furrow.

No peat cracking noted on the survey. N/A

Environmental Impact Assessment risk assessment

Forest-to-bog peatland restoration is classified as a forestry project under the Forestry (Environmental
Impact Assessment) (Scotland) Regulations 2017. To obtain consent from Scottish Forestry, an
assessment of potential environmental risks as a result of the proposed forestry project is required to

allow the determination of whether itis likely to have significant effects on the environment.

A total of 18.1ha of Forest-to-bog restoration is being proposed, this is the total area of deforestation to
take place within the plan period.
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Afforestation O Forgst O - Effec;ts across boundarie.s. shogld be mipimal, with the Findlayseat and Cushley proposals

roads providing greater connectivity with the adjacent moorland land uses.
Deforestation X 181 ha 100% Forest | - There may be short term impac'gs on peop]e using the forest for recreational use in terms
_ __ _ quarry _ _ of path and road closures, these impacts will be no more that those of standard forestry
LBcation ot watik Three sites within Teindland LMP area as per Figure 24 in LMP operations. The long term impact on people visiting the forest will be positive by creating a
text. more biodiverse, open and visually varied setting in the areas to be restored.

- Poorly managed forestry operations on peaty and gleyed soils are likely to cause soil

| Description of Forestry Project and Location disturbance and, in the damp conditions here, there is the potential for sediment to enter

Provide details of the forestry project (size, design, use of natural resources such as soil, watercourses. Protecting the soil structure and avoiding diffuse polution will be key

and the cumulative effect if relevant). concerns during these operations. Mitigations listed below.

Please attach map(s) showing the boundary of the proposed work and other known details. - The impacts on soils and knock on effects of ground disturbance will be short term as the
See Appendix 4 of LMP for details of the proposed deforestation, peatland restoration areas earmarked for deforestation will be subject to a variety of peatland restoration

plans and assocated maps. Figure 24 shows a map of the areas which this screening techniques immediately after felling.

opinion relates to. Figures 25.1, 25.2 and 27 show the areas in closer detail.

Provide details on the existing land use and the environmental sensitivity of the area that is

likely to be affected by the forestry project. Include details of any consultees or stakeholders that you have contacted in order to make
The existing land use is a combination of commercial conifer plantation of Sitka Spruce this assessment. Please include any relevant correspondence you have received from
planted on deep peat soils or the associated hydrological unit and some areas where a mix them.

of checked conifers has self seeded onto deep peat soils. The proposed works will restore Statutory consultees will be consulted as part of LMP approval process.

the deep peat areas to a functioning peatland system which will act as a long term carbon

store and increase its value for biodiversity and water quality.
Y quaty | Mitigation of Likely Significant Effects

| Description of Likely Significant Effects If you believe there are likely significant effects that the project will have on the

Provide details on any likely significant effectsthat the project will have onthe environment gg\gcr:ct):ment, provide information on the opportunities you have taken to mitigate these
(resulting from the project itself or the use of natural resources) and the extent of the - — . — ——
information available to assist you with this assessment. The long term S|gn|f|cant effects of the prqect_are expectec! to be posmv'e SO no mitigation
There will be significant positive effectson the environment as a result of this project. See MmEasuies ars required. Hoyvever Appendix 4 mgludes details c.)f the environmental
Appendix 4 of LMP for details of the positive effectsthis project will have. protection measures th_at will be undertakgn during wo_rks on S|te_to ensure t_here are no
The main positive effectswill be: short-term detrimental impacts on the environment while the habitat restoration and

' deforestation operations occur.

- Returning the areas of peaty soils to functioning peatland ecosystems
- Returning peat areas to carbon sinks and supporting a higher variety of plant and animal
species than the current areas of plantation spruce

The key mitigations required relate to protecting soils and water habitats during operations:

Scottish Government
Riaghaltas na h-Alba
gov.scot Page 2

Scottish Forestryis an agency of Scottish Government > : ‘
7N
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"' Scottish "' Scottish .
‘ ' Forestry Environmental Impact Assessment ‘ ’ Forestry Environmental Impact Assessment
N s . . N s : -
e Screening Opinion Request Form Screening Opinion Request Form

- UKFS forestry and water guidelines will be adhered to at all times with enhanced

measures taken where needed including the use of silt traps, enlarged buffer zones and | Agent's Details

any other mitigations required. Title: Mr Forename: | Euan

- Regular monitoring of all watercourses in vicinity of operations will take place to ensure Surname: Stewart

water quality is not being adversely affected. Organisation: FLS Position: | Forest Planner

- Approriate harvesting techniques will be applied to minimise the ground impacts and Primary Contact 0300 067 6200 Alternative Contact

protect carbon storage potential of soils. This may include utilising low ground pressure Number: Number:

machines for harvesting and forwarding operations and completing operations at a suitable Email: enquiries.east@forestryandiand. gov.scot

time of year. Address: Portsoy Road, Huntly, Aberdeenshire.

- We will apply current best practice and expertise in peatland restoration operations and

use suitibly experienced contractors with the appropriate machinery. Postcode: [ AB54 4SJ Country: | Scotland

- We will removing as much scrub and waste materials from peat restoration sites as Is this the correspondence address? Yes

possible to maintain nutrient balance on peaty soils and help facilitate restoration activities.

Short term impacts on the general public during operations will be minimised by GLS Ref number:

signposting operations well in advance and providing alternative recreation routes where

possible.

| Sensitive Areas

Please indicate if any of the proposed forestry project is within a sensitive area. Choose

the sensitive area from the drop down below and give the area of the proposal within it.

Sensitive Area Area

Deep peat soil 18.1ha

Select...

Select...

Select. ..

Select...

Property Name: Teindland Forest

Business Reference Main Location

Number: Code:

Grid Reference: Nearest town

(e.g. NH234 567) | NI 80159642 1 o iocaiity- Fochabers

Local Authority: Moray Council
| Owner’s Details

Title: Forename:

Surname:

Organisation: FLS, East region. Position: |

Primary Contact Alternative Contact

Number: Number:

Email:

Address: Portsoy Road, Huntly, Aberdeenshire.

Postcode: | AB54 4SJ Country: |

Is this the correspondence address? Yes

Page 4
Page 3
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Table 6: summary of main risks associated with forest-to-bog peatland restoration.

Main risks to assess Impact assessment

Population and Human
Health

Biodiversity (habitats,
species)

Land

Soil - and geology,
geomorphology

Water

Air

Climate

Material Assets

Cultural Heritage

Landscape

Monitoring

No impact. There are no core paths or public/private water supplies within the
proposed area. In general, the restoration areas are not used by members of the
public.

Positive. Restoration of a degraded peatland will restore a priority open habitat
(Blanket Bog) and compliment adjacent upland heath, benefitting both habitat and its
associated species. Pre-operational surveys will identify any protected or breeding
species to ensure suitable mitigation is in place to avoid any disturbance.

No impact. Where the restoration project is adjacent to agricultural land, boundary
drains will not be blocked to ensure neighbouring land is not compromised by re-
wetting and increased potential to flooding.

Positive. Re-wetting the site will benefit the peat soils as forestry modifications will
be reversed to stop oxidisation and further degradation and erosion of the peat.

Positive. Re-wetting techniques have shown to have no significant adverse effect on
water quality. Ultimately, the water quality of the local area will be improved by
reducing run-off from the exposed peat and degraded peatland. Any water courses
will be suitably protected and buffered as per the UKFS Guidelines.

No impact.

Positive. Afforested peatlands have the potential to emit more Green House Gas
(GHG) emissions than can be absorbed by a woodland. Restoration of afforested
peatlands, especially ‘presumption to restore’ peatlands, will prevent the significant
net release of GHGs, ultimately benefitting the local climate.

No impact.

No impact. Pre-operational surveys will identify any cultural heritage features to
ensure suitable mitigation is in place to avoid any disturbance.

Positive. Peatland restoration will create more open space within the forest blocks
and their local area. This will add more diversity to the forest structure by creating
open and associated native woodland habitats.

All restored areas will be monitored on a regular basis to assess the change in surface vegetation (also a

proxy indicator of water table level) and to check for non-native regeneration. It is envisaged that more

monitoring will be undertaken by drone-based aerial photography at least bi-yearly. A full review of the

peatland restoration will take place 5 years after completion and at the LMP mid-term review.

FLS continues to work closely with Forest Research on the effects of peatland restoration on water quality

and will follow the best practice recommendations made in a recent publication by Shah and Nisbett

based on 10 years of data collected from Flanders Moss. More details can be found at Forest Research.
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