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Proposed A82 Bypass at Crianlarich: Peat landslide hazard and risk assessment

SUMMARY

An assessment of the exiding information on peat depths aong the route of the proposed
bypass was made. A dte vist was undertaken by Dr Alistair Headley (PlantEcol) and Megan
Hooper (Grontmij) on 21% and 22" April and spot measurements of the depth, type of peat
present and degree of humification at various locations was made with a gouge auger. The
extent of areas of deep peat (>0.5m deep) were made plotted on a base map of the area with
reference to the topography, hydrology and using a GIS recaeiver to locate postions with an
accuracy of typicaly 6 to 8m.

The survey found that there were thirteen areas of peat more than 0.5m deep aong the route
or immediately adjacent to the proposed bypass with a further three up to 200 m upsope of
the bypass within the forestry plantation. The areas of peat on the northern and western parts
of the survey area were reatively shalow areas of peat (typically between 0.2 and 1 m deep)
in flushed concave hollows immediately below the forestry plantation. In the southern part of
the survey area the peat was largely present in basins between moraines and had deeper peat
that was typicdly 0.4 to 1.5 m thick. There is one particularly deep body of pedt, at least 4 m
deep, immediady adjacent to the extant A82 which is not cgpable of failing as it is retained
by the roads embankment.

The mgority of the peat is a well-humified sedge peeat, with sgnificant quantities of slt and
sometimes sand towards the base of the peat. The peat in most cases gts directly on top of
bedrock or boulders. This is likely to reduce the potentid for a peatdide to occur. Other
factors that reduce the likelihood of pestdides occurring are the lack of peatpipes, lack of
compression features or tenson cracks in the peat, concave dopes, shdlow pesat, lack of any
evidence of past debris flows or ‘ peat creep’.

One area of peat immediately downdope of the proposed bypass may be affected by changes
to its hydrology through drying out of the peat. Although the hazard from this body of pest
diding downhill is high, the probability of this event occurring is conddered to be very low
and therefore unlikely to occur.

A number of recommendations ae made with regard to the construction of the proposed
bypass that would diminate or minimise the risk of pestdides and bog bursts occurring.
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Proposed A82 Bypass at Crianlarich: Peat landslide hazard and risk assessment

2. INTRODUCTION
21  Background

In the past decade there have been a number of landdides involving the mass movement of
peat, especiadly those associated with developments Winter et al. 2005). In some cases these
have blocked roads such as the A970 on Shetland on 19" September 2003. This increased
awareness has simulated the need to identify the causd factors associated with peat dides
and bog burgts and to attempt to predict the likelihood that one or more pest dides may occur
during or after a development on or close to a peatland.

The factors that have been identified as mogt likely to trigger or give rise to peat dides by the
Scottish Executive (2006) are:

(i) Increase in mass of the peat dope through progressve verticd accumulation (peat
formation);

(i) Increasein mass of the peat dope through increases in water content;

(i) Reduction in shear drength of peat or substrate from changes in physica sructure
caused by progressve creep and verticd fracturing (tenson cracking), chemicad or
physical weathering or clay dispersd in the subdtrate;

(iv) Lossof surface vegetation and associated tensle strength; and

(v) Increase in buoyancy of the peat dope through formation of subsurface pools or
water-filled pipe networks.

2.2  Scope and Aims

Dr Headley was commissoned by Grontmij to investigate the likelihood that a peat dide may
occur in the vicinity and dong the route of a proposed bypass on the A82 around the south
western side of Crianlarich in the Council Digtrict of Stirling.

3 METHODS

A site investigation was carried out on 21% and 22" April 2008 by Dr Alistair Headley and
Megan Clevey. On both days the weether was dry with sunny periods. The depth and type of
peat present at sdlected locations dong, above and below the proposed route of the bypass
was ascertained using a gouge auger on the 21% April. The locations for testing pest depth
and type were sdected on the basis of topography, hydrology and surface vegetation that
indicate the presence of deep peat (>0.5m) as wel as covering areas not previoudy
investigated by Holequest. Where appropriate the macrofossl content of the peat was
examined usng a x20 handlens. The levd of humification of the organic matter was assessed
usng the 10 point scde devised by Von Post (1924). The texture of the materid was
determined by manua handling and where appropriate, the presence of fine-grained minerd
matter was ascertained by placing a smdl quantity of materia between the invedtigators front
teeth. The location of each sample point was taken usng a Garmin Geko GPS receiver. This
typicdly had an accuracy of horizonta distance of 6 to 8m.

On 22" April the extent and location of the basins with deep pest were mapped using
exising maps of the proposed route, a Gamin Geko GPS receiver to plot locations. A
wooden 1m long pest probe was used to ascertain whether deep peat (>0.5m) was present.
The presence of deep peat within the forestry plantation was dso invedigated a the same
time. The man dope dements wee mgoped on the same day usng sandard
geomorphologica mapping symbols using a compass- clinometer and basemap.
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Proposed A82 Bypass at Crianlarich: Peat landslide hazard and risk assessment

The data on the digtribution and depth of deep peat collected from this survey was combined
with the data collected by Holequest in 2007 and 2008 when they were testing the depth of
soft ground dong the route of the road. This combined information was used to plot the
distribution of areas of deep peat (Figure 1) and to assess their overdl and maximum depth
(Tablel).

No samples of peat were taken for laboratory testing as this was not requested by Grontmij
and neither was it conddered necessary. Firdly, the collection of samples of peat often
changes its physca properties and the tensle strength of pests is very smilar to those of soft
soils with values around 10 kPa (reference).

4 RESULTS
41 General observations

The peat aong the route of the proposed bypass and in the immediate aress is redtricted to
ether smdl basins or flushed dopes and these are delineated in Figure 1 There are no areas
of what would be termed blanket bog peat. The fidld examination of the peets suggests that
they are largdy composed of sedge peat with varying amounts of sit and sand present
depending on the proximity of a waercourse. The peat has dgnificant quantities of wood
present, especialy towards the bottom of the profiles of peat. These layers probably represent
a pre-forest clearance phase of depostion of peat. Most of the peat is wel humified and
rather amorphous and consequently it is sometimes difficult to determine the dominant plant
remains within the peet in the field.

411 AreasA,B,C,D,EandG

These flushes (poor-fen) are dominated by rushes (Juncus acutiflorus), purple moor-grass
(Moalinia) and bogmosses (mosly Sphagnum fallax and S. denticulatum), and are typica of
ground-water (soligenous) dependent mires with low concentrations of minera nutrient in the
ground-water. These types of peatland (flushes and vdley mires) typicdly have shdlow pests
composed mogtly of the wdl humified (H8 or H9 on the Von Post scale) remains of sedges,
rushes and grasses. There is an occasond deegp hollow filled with peat in areas A and D
(Table 1). Most of the peat Sits directly on top of the bedrock, or in one case, a sandy-clay.

Area G is a paticularly large flush that extends around a moraine and updope between a
gmdl drainage channed and a path (West Highland Way). There may be the occasiond deep
peat-filled hollow present in this area.

412 AreasF,H,I,J,K,Land M

These areas of peat are located in hollows between hummocks and ridges of glacid origin
(hummocky terrain) and are types of basn mire. They stay permanently wet due to the
topography and are dominated by a mixture of cotton-grass Eriophorum spp.), purple moor-
grass, bogmosses and various sedges Carex spp.). The peat in these basins tends to be much
deeper than that in the flushes and valey mires (Table 1). Basin J is by far the deepest of the
basin mires and is at least 5m deep. Areas H, K and M also have deep pockets of peat and are
up to a least 2.8 m deep (Table 1). The median depth of peat measured is around 1m (Table
1).
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Proposed A82 Bypass at Crianlarich: Peat landslide hazard and risk assessment

Mog of the peat is again well-humified and dominated by the remains of sedge, but towards
the bottom of the basn peats there are dgnificant quantities of wood (probably birch). In
places the peat is underlain by a sandy-slt. However, in most cases it was not possble to
sample the underlying minera materid as the peat appeared to be lying directly on top of the
underlying bedrock or large stones.

Area K is a complex set of connected three basins with contiguous deep peat (Figure 1). The
north-eastern arm of the area is & alower devation in a separate basin connected by a short
steeper dope to the western and southern basins. The western arm of the basin is a rddively
narrow channe that extends updope and has a relatively shdlow peat. The peat mass in the
southern basin within this areais rdaively flat and ismodly 1 to 1.5m deep.

413 AreasN,OandP

There are three smdl basins of peat, probably quite deep, within the forestry plantation a
short distance updope of the proposed bypass (Figure 1). The peat bodies are hdd in place by
lips in ether the bedrock or glacia deposts on the dope. The planting of trees in these basins
has been avoided because the foresters knew that tree growth would be poor or non-existent.
The peat present in area N is particularly wet.

4.2  Field Observationsof pre-failureindicatorsof instability

Failure scars or cracking, either historica or recent, were not observed in the peast masses, ror
was there any evidence of past debris flows ever occurring. There were no features indicaive
of tenson or compresson in any of the peat bodies observed and neither was there any
evidence of ‘pest creep’.

The water bodies in the area were agrid drainage networks. In most cases they were drainage
ditches or atificidly depended and draightened natura water courses. Seepages and flushes
were present in areas A, B, C, D, E, G and parts of K and M. No peat pipes were seen in the
watercourses or drainage ditches.

5 EVALUATION OF STABILITY
51 Peatdide Hazard

The ‘factors of dability’ were caculated for each of the identified units of peat usng the
infinite dope equation:

_ ¢’ +(y—my,)zcos’ Btan®’
B vz sinfi cos 8

F

where ¢ isthe effective cohesion of the pest,

¥ isthe bulk unit weight of saturated pest,

V. isthe unit weight of water,

m isthe height of the water table as afraction of the pegat depth,
Z isthe pesat depth in the direction of normd stress,

[ isthe angle of the dope to the horizontal and

0" isthe effective angle of internd friction.
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Proposed A82 Bypass at Crianlarich: Peat landslide hazard and risk assessment

A vdue of 10 kPa was taken for ¢ as this is typica of pest and most soft soils, whilst the
bulk density of pest is typicaly between 1.0 and 1.05 kg dm® (Charman 2002, Helenelund &
Hartikainen 1972). When the peat is most likely to dide it is saturated and therefore the height

of the water tableis equa to the depth of peat and therefore 111 will equal unity.

Peat bodies A, B, C, D, G, H, |, Jand K are totaly or partly aong the route of the proposed
development and will have dl or some of their pegt buried or removed.

Usng the above gdability andyds, the likelihood of a peatdide occurring is @ther negligible
or unlikdy (Table 1). Three of the peat bodies (C, D and E) exhibit factors of safety below
100. This ampligtic caculation is based on a uniform depth of peat and the rather varied pesat
depths associated with the highly undulating underlying bedrock and minerd layers is most
likely to incresse the factor of safety. Therefore, | would regard these caculations as under-
edimating the levd of safety as the varying bathymetry will reduce the sections of peat where
peat can dide over a uniformly flat surface to negligible amounts. In addition, evidence on
the ground suggests that these deposits of pest have not faled in historicd times and have
been present in ther present form for many hundreds or even thousands of years. Peat bodies
C and D will be destroyed as a result of the development and therefore the likelihood of a
peeat dide after the development is not relevant to these two bodies of pest.

Area E is below the proposed route of the bypass, but it may be affected indirectly by the
amount of water reaching it through the interception of water tha would normdly reach this
flush from updope. This is irregpective of whether a catch ditch is indaled around the
margins of the road. The consequent reduction in water supply to the peat body a E islikdy
to result in the surface drying out and cracking and therefore make it more susceptible to
falure during heavy rainfdl events after a dry summer. Whether this is sufficient to make this
gndl body of peat undable through increased supply of water to the undelying minerd
substratum is not clear. The hazard posed by a dide or flow of peat from this area is high as it
would flow down towards the A82 where it passes under the railway bridge a Crianlarich
itsdf. The risk of such a flow of peat is, however, consdered to be highly unlikely because
this area of peat lies in a concave basn (Figure 2), it is a rdatively shdlow body of peat and
it Sts on top of bedrock or boulders (Warburton et al. 2004).

The only peat bodies updope of the proposed bypass that will have a toe removed and be
potentidly affected after the development is completed are H and K. Peat body H will have
the mgjority of its area buried or removed as a result of the development. Once the proposed
development is in place with its associated embankment it should retain the remaining area of
peat not buried by the proposed bypass. However, for the southern basin of peat body K the
proposed development will result in the remaning area of peat perched above the southern
roundabout and road. This will reduce the dability of the peat and may make it susceptible to
dumping on to the road rather than necessarily resulting in a peat dide as the surface gradient
of this area of peat is low, i.e. less than 2°. The cutting in to the peat will increase the drying
out of the peat body significantly during summer and will give rise to cracking of the pest.

Although the peat body N within its basin is currently very dable, it has the strong potentia
to flow downdope on to the proposed development if the minerd deposits or bedrock that
currently hold it in place is removed or weskened by the congtruction work. This is because it
isardatively fluid mass of peet that will have very low effective cohesive strength
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Proposed A82 Bypass at Crianlarich: Peat landslide hazard and risk assessment

Peat bodies O and P are consdered to be too smal and too far from the proposed
development to be affected by the development or to have negligible or non-existent threet of
diding downdaope on to the proposed development. The only other peat bodies updope of the
proposed development that will not be directly impacted by the proposed development are L
and M. These peat basins are retained within glacia depodts with a very low probability of
faling and therefore flowing/diding on to the proposed development after completion. If pest
body M were to fal it is mog likdy to flow in a south-easterly direction on to the exiging
A82 and not on to the new section of the bypass.

5.2 BogBurs Hazard

The largest mass of peat in any one of the mires (K) is approximately 2,000 to 4,000 ni
(Table 1). This body of peet is unlikely to result in a bog burst for three reasons. Firdly it is
confined by the wals of the mounds composed of till deposits and has very few places, if
any, where it can flow to. Secondly there is insufficent mass of peat to flow downhill and
there are no indicators of potentid ingtability and findly there is very little dope to the
surface of this mire to increase its ingtability.

6 RECOMMENDATIONS

Egtablish the impact of the proposed development on the hydrology and therefore
stability of peat body E at grid reference NN38330,25260.

During condruction any peat bodies that are dong the route of the bypass should
idedly have their peat removed. This is recommended to avoid the potentid for
subsidence of the road surface and embankments to occur after congtruction as a
result of buried peat decomposing and compressing.

Congruction vehicles should avoid crossng bodies of deep peat that are not to be
removed or buried by the proposed development. If there is damage to the integrity of
the vegetation or underlying peeat it will make the body of pest more susceptible to
failure during or after congtruction.

An assessment should be made as to whether the condruction of the cuttings for the
road immediately to the east and downdope of peat body E will affect the integrity of
the bedrock and/or glacia depositsthat retain peat body N.

It is recommended that gently doping batters of less than 15° are put in place around
the cutting to the southern roundabout of the development to minimise the likdihood
of peat within basin K diding on to the road during heavy rainfdl events.
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Table 1 Summary table of depths, dope and aspect of peat units and their stability anadyss and peat dide hazard for the proposed A82 bypass a

Proposed A82 Bypass at Crianlarich: Peat landslide hazard and risk assessment

Crianlarich. Vauesin parentheses are for upper and lower limits of stability andysis (F).

i Depth of peat (m) - _
Unit L&fgg‘ T3r’n'[’if:f median imeg;znne madmum | Siope | Aspect |Area(g) | n%?%l%) Pﬁjzjr'ge
A | 2380572548 | Flush 067 | 04-00 232 | ©-7 | NW | 0214 | (69)-190-(229) | uiikdy
B | 2381372544 | Flush 05 | 028-065 13 | 8-13° | NNE | 0078 | (62)-129-(180) | wlikdy
C 2382172537 | Fluh 0.7 05-10 16 | 12-15°| N 0310 | (34)-72-88) | unlikdy
D [ 23828,72530 | fluswaley | 0.7 | 017-12 2 110 ENE | 0132 | (30)-84-(347) | wlikdy
E [ 2383472525 | Flush 0.85 065-1 1 8-12 | NE 0.155 | (76)-80-(84) | uniikdy
F [ 2383872520 | Basn 06 | 055-065 08 3 E 0.185 | (266)-354-(386) | Tegigble
G [23835.72514 |fluswaley | 0.68 | 05-0.99 157 % NE 0294 | (46)-105-(143) | unlikdy
H | 2383472496 | Basn 00 | 079-153 | 235 2 NE 0234 | (68)-177-(202) | negigble
|| 2383872495 | Basn 049 | 043-06 0.9 2 E 0.023 | (354)-650-(741) | regigble
3 [ 2333872437 | Besn 134 | 063-24 | >50 3 NNE | 0233 | (43)-159-(337) | negighle
K| 23828.72477 | Basn 008 | 05-15 28 2-10° | NE 0452 | (114)-129-(637) | unlikdy
L [ 2382072491 | Basn 0.8 05-1.0 125 2 ENE | 0123 | (255)-398-(637) | negigible
M | 2382372470 | basn/ilush 12 | 07-155 25 3 SSE | 0237 | (85-177-(304) | negighe
N | 2382572517 | Basn > 1 E 0.082 318 negligible
O | 23816.72512 | Basn 1 E 0.014 >100 negligible
P [ 23820.72519 | Basn 2 NNE | 0010 >100 nedigible
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Proposed A82 Bypass at Crianlarich: Peat landslide hazard and risk assessment

8 APPENDIX 1

Held description of stratigraphica examination of peat

Date: 21% April 2008

Surveyor: Dr Aligtair Headley with assistance from Megan Hooper
Equipment: gouge auger with spatula and x20 handlens

Locetion 1

NGR: NN 38298,24747
Totd depth of pedat: 1.49m
Underlying subgrate: clayey st with some sand

Accuracy: 6m Slope 2°

Depth (cm) | Description Humification

0-28 unsampled (unconsolidated)

28—-45 Sphagnum peat H3

50 -100 Well decomposed dark brown Sphagnum peat H9

100—-150 | Asabove, but with some lumps of wood H9

150-159 | Clayey slt with some sand H9

Location 2

NGR: NN 38240,24794 Accuracy: 5m Slope: 5° Aspect: 80°

Total depth of peat: 0.50 m

Underlying substrate: rock

Depth (cm) | Description Humification

0-45 Farly wel humified with some Sphagnum and sand H8

45 - 50 Very wel humified peat with lots of sand H9

Location 3

NGR: NN 38222,24806 Accuracy: 6m

Tota depth of peat: 0.96 m

Underlying subgtrate: rock

Depth (cm) | Description Humification

0-—46 unsampled

46 — 96 Peat with large amounts of sand and dgnificant quantity of H8
roots, light brown

Location 4

NGR: NN 38252,24810 Accuracy: 6m Slope: 10°

Tota depth of peat: 1.57 m

Underlying subgtrate: rock

Depth (cm) | Description Humification

0-107 unsampled

107 - 157 | Sedge peat with little structure. Some sand and Sphagnum. H9
Very dark brown
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Location 5

NGR: NN 38267,24819 Accuracy: 6m Slope: 4° Aspect: 40°

Tota depth of peat: 1.39 m

Underlying subgtrate: rock

Depth (cm) | Description Humification

0-89 unsampled

89-139 Sedge peat with some sand H9

Locetion 6

NGR: NN 38291,24832 Accuracy: 5Sm

Tota depth of peat: 2.56 m

Underlying subgtrate: rock

Depth (cm) | Description Humification

0-20 Very rooty sedge peat with some Sphagnum H4

20— 200 Humified sedge peet H8

200—-256 | Highly humified sedge peat with some wood. Dark brown H9

Location 7

NGR: NN 38313,24857 Accuracy: 6m

Tota depth of peat: 0.52 m

Underlying substrate: rock

Depth (cm) | Description Humification

0-20 Very rooty sedge pest with some Sphagnum H4

20— 200 Humified sedge peet H8

200—-256 | Highly humified sedge peat with some wood. Dark brown H9

Location 8

NGR: NN 38314,24858 Accuracy: 6m Sope 1-2°

Tota depth of peat: 2.8 m

Underlying substrate: rock

Depth (cm) | Description Humification

100-200 | Humified dark brown sedge pesat H8

200-250 | Woody materid in wel humified matrix of possbly sedge H9
pest

250-280 | Asabove H9

Locetion 9

NGR: NN 38285,24924 Accuracy: 6m

Total depth of peat: 1.25m

Underlying substrate: rock

Depth (cm) | Description Humification

20-75 Humified dark brown sedge pest H8

75-125 Dark brown sedge and wood peat with some sand present. H9
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Location 10

NGR: NN 38341,24997
Tota depth of peat: 0.71 m
Underlying substrate: rock

Accuracy: 6m

Depth (cm)

Description

Humification

21-71 Wl humified wood pest with some sandy matter at the base

H9

Location 11
NGR: NN 38348,25011

Tota depth of peat: 0.86 m

Underlying subgirate: rock

Accuracy: 6m

Depth (cm) | Description

Humification

0-76 Reativey unhumified Sphagnum pest with stone and wood

H4

76 - 86

Humified pest rich in day and sand

H9

Location 12

NGR: NN 38333,25087

Accuracy: 6m

Totd depth of peat: 0.65 m
Underlying substrate: rock

Slope: 10°

Depth (cm)

Description

Humification

15-65

Sedge peat with some sand

H8

Location 13

NGR: NN 38309,25085

Accuracy: 6m

Total depth of peat: 0.30 m
Underlying subgtrate: rock

Depth (cm)

Description

Humification

0-20

Sedge peat

H8

20-30

Sandy peat

H9

Location 14

NGR: NN 38337,25110
Total depth of peat: 0.94 m
Underlying subgtrate: rock

Accuracy: 6m

Depth (cm) | Description

Humification

0-94 Humified sedge peet with some Siit

H9

Location 15

NGR: NN 38329,25138
Total depth of peat: 1.5m
Underlying subgtrate: rock

Accuracy: 6m

Depth (cm) | Description

Humification

100—-150 | Sty peat with wood fragments. Highly humified

H9

N.B. 10m updope the pesat is only 20 cm deep

PlantEcol
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Location 16

NGR: NN 38357,25199 Accuracy: 6m
Tota depth of peat: 1.1 m

Underlying substrate: rock

Depth (cm) | Description Humification
60— 110 Wedl humified sedge pest H9
Locetion 17

NGR: NN 38272,25285 Accuracy: 6m
Tota depth of peat: 1.33 m
Underlying subgtrate: rock

Depth (cm) | Description Humification

83-133 Dark brown sedge peat with some Sphagnum and coarse sand H8
mede of dlica

Location 18

NGR: NN 38225,25294 Accuracy: /m
Tota depth of peat: 0.60 m
Underlying substrate: rock

Depth (cm) | Description Humification

10-60 Wdl humified sedge peat with some sand H9

N.B. edge of pest filled basin at NN 38195,25296.

Locetion 19

NGR: NN 38214,25292 Accuracy: 6m
Tota depth of peat: 0.95m

Underlying subgtrate: rock

Depth (cm) | Description Humification
45 —-95 Wl humified sedge peat with H9
Location 20

NGR: NN 38321,25259 Accuracy: 6m Slope: & Aspect: 360°

Tota depth of peat: 0.5m
Underlying substrate: rock

Depth (cm) | Description Humification

0-50 Vey wdl humified Slty sedge peat with some sones and H9
lumps of wood. Very dark brown and dightly greasy

Location 21

NGR: NN 38211,25335 Accuracy: 6m Sope 12° Aspect: 20°

Tota depth of peat: 0.48 m
Underlying subgtrate: rock

Depth (cm) | Description Humification

0-48 Unable to sample.
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Location 22

NGR: NN 38200,25347
Tota depth of peat: 0.5 m
Underlying subgtrate: sandy clay

Accuracy: 8m

Depth (cm) | Description Humification

0-50 Sphagnum peat with some sand H4

50-70 Vey sandy clay with sones and grit. Chestnut brown and
very sicky

Location 23

NGR: NN 38131,25415
Tota depth of peat: 0.52 m
Underlying substrate: rock

Accuracy: 6m Slope: & Aspect: 20°

Humification

Depth (cm)

Description

0-40

Moderately humified sedge pest.

H7

40 - 52

Wel humified sedge peat with high sand content, especidly a

H9

base

Location 24

NGR: NN 38052,25488
Tota depth of peat: 1.30 m
Underlying substrate: rock

Accuracy: 6m Slope: 4° Aspect: 340°

Depth (cm) | Description Humification

H9

80—130 Woody peat within awell humified matrix. No st

Location 25

NGR: NN 38034,25508
Tota depth of peat: 1.25 m
Underlying subgtrate: rock

Accuracy: 6m

Depth (cm) | Description Humification

H9

75—125 Sedge pegt with some lumps of wood

It was not possible to sample the pest at the following locations.
mostly 20 cm deep at NN 38125,25396, but between 20 and 50cm;
39cm deep at NN 38078,25455;

20 to 30cm deep at NN37984,25528;

25 cm deep at NN 38266,24838;

30 cm deep at NN 38346,24997.

No peat present at the following grid references:
NN 38305,25214;

NN 38310,25261;

NN 38345,25207;

NN 38288,25194 (Slope 20°, Aspect 30°);
NN 38180,25358;

NN 38168,25390;

NN 38097,25391;

NN 38084,25423 and
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at NN 38325,25228 there was 20 cm of pesaty Silt.

PlantEcol Page 16



This map is based on Ordnance Survey material with the permission of Ordnance
Survey on behalf of the Controller of Her Majesty's Stationary Office ©Crown
rised reproduction infringes Crown copyright and may lead to
prosecution or civil proceedings. Scottish Executive 100020540 2005,

Drawing Path :
F:\4460\proj\P0000390600 Environment Multi-jo\A82 Crianlarich\CAD\P390600-Fig 1 rev 1Extents of Peat.dwg

Existing LEGEND

—1— Fencelines

Minor Tracks / Paths
Existing West Highland Way
Overhead Electricity Cables
Existing Roads / Tracks
Buildings

Railway Tracks

Woodland

River

Watercourses

Water Spreads

1000

Proposed Design

Carriageway
Verges
Embankments in Cut
Bund / False Cut
Embankments in Fill
Bund / False Fill
Top of Bund
Paved Areas
Re-aligned West Highland Way
Peat Deposits >0.5m Depth
(Labels Refered to in Report)

JUNORD

/

/
/
|

1 July. 08 | Final Issue IBA | AH

0 June. 08| First Issue IBA | AH

No. | Date Revision By | Chk

Drawn: Checked: Approved: Date:
IBA HC AH 30.06.2008

Client / Project

Transport Scotland
Trunk Road Infrastructure
& Professional Services

mnD._._._s. Z..l..

The A82 Trunk Road (Crianlarich Bypass) Peat
Landslide Hazard and Risk Assessment

Title

Figure 1:

General Layout Showing The Extents Of
Deep Peat Bodies / Areas

Drawing Status

Final

THIS DOCUMENT SHALL NOT BE REPRODUCED, COPIED, LENT, DISCLOSED, PUBLISHED OR USED
FOR ANY OTHER PURPOSE THAN FOR WHICH IT IS SPECIFICALLY FURNISHED, EXCEPT AS
EXPRESSLY AUTHORISED IN WRITING BY O«O:Z::..@

File Ref : P00000346600 Drawing No :  346600-Fig 1

Original Size: 420x297 - A3 Scale : 1:4000 _ Rev: 1

=

y 4
m

¥ Grontmij

Grove House Tel: 0113 262 0000
Mansion Gate Drive Fax: 0113 262 0737
Leeds LS7 4DN Web: www.grontmij.co.uk

Bristol. Cumbria. Dublin. Edinburgh. Glasgow. Leeds.
London. Peterborough. Reading. Solihull. Wrexham.




A

oty :. Lo
e A
e A

el o

el fr

- FRRE et
ral, Pl s
- _."_.!_...:."IFI.I r 1"I }

Spreaan | 7
. \Callacts

This map is based on Ordnance Survey material with the permission

of Ordnance Survey on behalf of the Controller of Her Majesty’s

Stationary Office ©Crown copyright. Unauthorised reproduction

infringes Crown copyright and may lead to prosecution or civil
i i Executive 100020540 2005

Drawing Path :
F:\4460\proj\P0000390600 Environment Multi-jo\A82 Crianlarich\CAD\P360600-Fig 2 rev 1 Geomorphology Map.dwg

Legend:-

MORPHOLOGICAL MAPPING SYMBOLS
VVVVV ANGULAR CONVEX BREAK OF
SLOPE

\/ \/ \/ '/ |/ ANGULAR CONCAVE BREAK OF
SLOPE

SMOOTHLY CONVEX CHANGE OF
VTV sLope

[ /' \/ |/ SMOOTHLY CONVEX CHANGE OF
SLOPE

ANGLE OF SLOPE (DEGREES)
= m m m CLIFFS (BEDROCK 40° OR MORE

~

w>—a40
mc oo
TrrrrrTTT BREAKS IN SLOPE ; o) 8 %
A= m
11 1 T CHANGES IN SLOPE 250X
mIw>
o) mmZ
<2c4H409
— CONVEX SLOPE UNIT = (n/')l 8 8
us)
———— CONCAVESLOPEUNIT QQTZ
nw I
m
D m
_|
o]
Notes:-
1 July. 08 | Final Issue IBA | AH
0 |June. 08| First Issue IBA | AH
No. | Date Revision By | Chk
Drawn: Checked: Approved: Date:
IBA HC AH 30.06.2008

Client / Project

Transport Scotland
Trunk Road Infrastructure

& Professional Services TRASSPORT
TCOTLAMND

The A82 Trunk Road (Crianlarich Bypass)
Peat Landslide Hazard and Risk Assessment

Title

Figure 2:

Geomorphology Map

Date Source: Scottish Executive

Drawing Status

Final

THIS DOCUMENT SHALL NOT BE REPRODUCED, COPIED, LENT, DISCLOSED, PUBLISHED OR USED
FOR ANY OTHER PURPOSE THAN FOR WHICH IT IS SPECIFICALLY FURNISHED, EXCEPT AS
EXPRESSLY AUTHORISED IN WRITING BY Grontmij.©

File Ref: P0O0000346600 Drawing No :  346600-Fig 2

Original Size: 420x297 - A3 Scale: NTS | Rev: 1

f Grontmij

Grove House Tel: 0113 262 0000
Mansion Gate Drive Fax: 0113 262 0737
Leeds LS7 4DN Web: www.grontmij.co.uk

Bristol. Cumbria. Dublin. Edinburgh. Glasgow. Leeds.
London. Peterborough. Reading. Solihull. Wrexham.






