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Tauranga relic slip verification study

INTRODUCTION

1.

This study has been carried out for Tauranga District Council (TDC) to verify the location of relic slips

within the environs of Tauranga. The project has involved the following tasks:

* Review of relic slips shown on TDC's present Geographical Information System (GIS) system

¢ Photogeological interpretation using 1943 to 1997 aerial photographs to check above and identify
further areas of slip activity

» Transfer of information to GIS system

* Review of geotechnical implications of new landslide data

TDC's project reference is File 6518-3 and 1880-45-00. The contract details are contained in TDC'’s

letter from Paul Baunton dated 27 June 2000.

A previous 1980 study by Houghton & Hegan' using vertical aerial photographs available at that time
had identified about 250 relic slips and plotted these on to a 1:40 000 scale map of the city (Appendix 1).
Others subsequently transposed these slip locations on to the TDC GIS system and there are significant
anomalies up to and over 50m between the plotted and the physical location of the slip features. Tonkin
& Taylor made further additions to the GIS information in 1994.

For this present report, Royden Thomson used aerial photographs provided by TDC covering the period
from 1943 to 1997 to carry out a comprehensive photogeological interpretation. Field checks on the
aerial photo interpretation were carried out by David Bell and Royden Thomson during the period from 7
to 9 September 2000. The information provided by TDC for this study is listed in Appendix 2 and a 1:20
000 plan of the new relic slip data is included in Appendix 3. A glossary of technical terms is included in
Appendix 4.

GEOLOGICAL BACKGROUND

4.

Oliver's 1997 thesis? and a University of Waikato report® include useful summaries of relevant geological
information. Figure 1 shows the main physiographical and geological features of the Tauranga area in
relation to the TDC boundaries and Figure 2 summarises the general stratigraphy of the ashfall
sequence areas at the Maungatapu Peninsula. The geological materials are of variable engineeting
quality as can be seen from the test results compiled by Oliver (see Table 1 below)

Table 1: Properties of Tauranga soils from Oliver thesis

Bulk density Direct shear strength
- kg/m® (effective parameters)
Cohesion kPa Friction °

Post Rotoehu Ash 1299 0-1 40 - 42
Rotoehu Ash 0-05 37-42
Palaesosol 1402 6 31

Hamilton Ash 6-9 32-33

Note: These results are based on limited soil testing in the Maungatapu area
and should not be used for general design purposes as they may not
be applicable to the lithologies throughout the city

The Tauranga Basin contains a number of terraces that are generally preserved as peninsulas trending
in @ NE or NNE direction (e.g. Omokoroa, Tauranga City and Greerton, Matua, Matapihi and
Maungatapu) with terrace levels at 80m, 30-60m, 12-22m, 5m and 0.5 to 1m above present sea level,

Houghton BF & Hegan BD. Preliminary assessment of geological factors influencing slope stability and
landslipping in and around Tauranga City NZGS Engineering Geology Report EG348, October 1980

Oliver R. A geotechnical characterisation of volcanic soils in relation to coastal landsliding on the Maungatapu
Peninsula, Tauranga, New Zealand. MSc Thesis in Engineering Geology, University of Canterbury, 1997

Briggs RM et al. Geology of the Tauranga area. Occasional Report No 22, Dept of Earth Sciences, University
of Waikato, 1996
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Tauranga relic slip verification study 4

The age and the origin of these terraces has not been well defined but have been related to four
principal origins®:

* Volcanic constructional surfaces, e.g. lobes of pyroclastic flow deposits

* Volcanic and/or fluvial degradation surfaces modified and covered with airfall tephra

e Fluvial terraces formed by aggradation or lateral erosion

e Lower terraces formed by marine aggradation as a consequence of higher than present sea level
The higher terraces are thought to be the result of terrestial aggradation during interglacial periods
between 2 Ma and 150 ka.

The landscape is relatively old in New Zealand terms with the Hamilton Ash sequences of about 100,000
to 350,000 years old being draped across the older Tauranga Group sequences. The Tauranga
coastline has been subject to major changes during recent geological times when global sea level
changes have caused large coastal migration of many kilometres. Figure 3 from Davis and Healy*
shows the changes in sea level and coastal geometry over the last 10,000 years. Sea level stabilised
about 6500 years ago and the coast achieved its present geomorphological character about 4000 years
ago.

Previous assessments of landsliding in the general Tauranga area have concentrated on specific
problem locations such as the Minden Area® and may not be directly applicable to the TDC area. The
Minden study indicated a total of 74 slips in an area of 92 km? over the period from 1943 to 1986 with an
average frequency of 0.04 slips per km? per year. The same study indicated that during the March 1979
storm, there were 116 slips in one week in the 37 km? of high-density urban development in Tauranga.
No useful information has been located which allows landslide dates to be correlated with specific
rainfall events.

REVIEW OF PREVIOUS INVESTIGATION AND CONSULTANCY WORK

8.

The following sections review previous guidelines for defining hazard lines in the TDC area, consider
these with respect to the particular type of failure mechanisms that occur in the relevant soil types and
provide some comments on the validity of the hazard line approach in these circumstances.

Hazard Lines
Omokoroa

9.

10.

The 1980 Tonkin & Taylor (T&T) studies® were initiated after a number of landslips along the western
coastline of Omokoroa in early August 1979, immediately following a period of heavy rainfall. The
largest of these landslips involved a 20m recession of a 34m high cliff along a 60m length and
subsequent removal of five endangered houses. T&T noted that the failures produced distinctive slip
profiles with aspect ratios as shown in Figure 4. 60% of all the major failures had ratios between
1V:1.8H and 1V:2.2H". They defined a failure limit for landsfides of 1V: 2.25H (24°) beyond which they *
would not expect landslides to occur. This limit applies only to one-time landslides, and toe undercutting
by sea, or piping erosion at seepage exits, may subsequently cause further landslides and further cliff
erosion. T&T state that In applying the ratio 1:2.25 (2.25H:1V) to define the failure limit, cliff heights
used were those assumed to exist after possible failure (e.g. in the case of land sloping towards the cliff
edge). The horizontal depth chosen was measured from the toe of the cliff, with allowance for any
debris or marine erosion since slippage occurred. For new areas of subdivision or on those lots not yet
built on, T&T recommended that no dwelling should be allowed within 6m of the 2.25H:1V risk zZone.

T&T's preferred failure model is shown in Figure 5a and the slope profile at Section 6 Bramley Drive in
Figure 5b. The back surface of the failure regressed from near vertical on 9 August 1979 to about 13m
further inland by 21 August 1979. The exit point of the failure appears to be defined by the lower part of
the old ash sequences or the top of the Tauranga Formation for all the slides in the Omokoroa report.

Davis RA, Healy TR. Holocene coastal depositional sequences on a tectonically active setting: south-eastem
Tauranga Harbour, New Zealand. Sedimentary Geology, 84, 1993

Western Bay of Plenty District Council. Minden Geotechnical Review 1992, Compilation of reports dated 13
March 1992

Tonkin & Taylor . Omokoroa Point land stability investigation. Report to Tauranga District Council, May 1980

The text of their report is confusing since horizontal measurements as referred to as depths
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1980 NZGS study

11.

The 1980 NZGS study' noted that Analysis of 17 deep-seated failures at Omokoroa reveals that there is
a close approximation to a height/depth ratio of 2:1. They suggest that this relationship should be used
to delineate a zone of high risk adjacent to the coastline. However, this erroneously reverses the
Horizontal and Vertical parts of the ratio, as well as rounding the ratio from 1V:2.25H to 1V:2H,
compared with the original information in the 1980 T&T report.

Failure mechanisms: Tauranga

12.

13.

14.

15.

16.

17.

Rob Oliver's 1997 thesis includes a review of failure mechanisms that have been applied to Tauranga
landslides. Much of the following information has been abstracted from this thesis.

The T&T failure model considers an active-passive wedge (Figure 5a). This can be analysed by
graphical procedures® or by the Sarma non-vertical slice method of slope stability analysis®. Although
this failure mechanism is relatively common and readily analysable, it does not appear to fit the
observations made by T&T. Their failure model in Figure 5a shows the back wedge providing an active
load onto the basal or passive wedge. This is contrary to their observation (see for example Section 6 in
Figure 5b) that the back surface of the failure is initially subvertical and subsequently degrades to a
flatter angle after the initial failure. An active wedge driving the failure therefore seems unlikely.

Bird"® concluded that conventional circular failures were not applicable and used non-circular failure
surfaces as shown in Figure 6, analysing these by means of the Bishop and Janbu slope stability
routines. These analyses suffer from two problems. Firstly the assumption of the driving force from the
wedge of material in Soil 1 and Soil 2 in Figure 6 does not accord with T&T immediate post-siip
observations as above. Secondly, the analyses consider only water pressures from a phreatic surface
on the base of Soil 5 and take no consideration of water pressures that may be present in tension cracks
and other features.

Hegan'' considered that failure was initiated by a “blow out’ in the loose sands (Unit TG3), which
undermined the slope above and resulted in a steep circular failure (Figure 7). Similarly Oidham' also
used circular failure surfaces to analyse the stability of slopes in the same area (Figure 8). Oliver
agreed with the triggering of the slope failures by piping and/or erosion but noted that the large circular
failure mechanisms of Hegan and Oldham were inappropriate in this area.

Oliver's thesis includes descriptions of two failure models triggered by piping within an aquifer
sandwiched between two aquitards with the Upper Matua Group sediments (Figure 9a) and by wave
erosion at sea level (Figure 9b). His analytical model involved large block movements on the lower
bounding aquitard and was analysed by the Galena program (Figure 10). As with the other failure
models described above, the analysis considered only phreatic water pressures.

Oliver's failure mechanism is one that often occurs; for example, in horizontally bedded coal deposits
where blocks of material slide along weak clay seams of low residual shear strength. In these cases,
failure through the “intact” material is unlikely. This does not appear to be a particularly appropriate
mechanism for Maungatapu. However, his analyses (see Figure 10) show that he has used inclined
failure surfaces on the base rather than sliding on the horizontal interface. The back slopes of his failure
do not relate well to the exfoliation defects that were suggested as a controlling feature in this
mechanism. The analysis does not therefore accord with the proposed mechanism.

10

1

12

Richards LR, Atherton D. Stability of slopes in rock. Ch 12 in Ground Engineers Reference Book. Ed F G
Bell, Butterworths, 1987

Hoek E. General two-dimensional slope stability analysis. Ch 3 in Analytical and computational methods in
engineering rock mechanics. Ed ET Brown, Allen & Unwin, 1987

Bird GA. The nature and causes of coastal landsliding on the Maungatapu Peninsula, Tauranga, New
Zealand. MSc thesis, University of Waikato, 1981.

Hegan BD. Landslip damage at 85 and 89 Te Hono Street, Maungatapu, Tauranga. Tonkin & Taylor report,
1995

Oldham, 1995 ~ quoted in Oliver thesis

Laurie Richards 31 March 2001
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18.

19.

20.

Profiles of three slips at 85 & 89 Te Hono Street and at 330 Maungatapu Road based on Oliver's thesis
are shown on Figure 11. A comparison between Figures 4-5 and 11 shows that the slide geometry at
Maungatapu is significantly different to that at Bramley Drive where the 2H:1V relationship seems to
have emerged. The Maungatapu landslides have much steeper backslopes, being in excess of 60°
almost five years after the slides. Based on the Bramley Drive history and general experience, the
backslopes at the time of the landslide may well have been about 80-85°.

Oliver's work indicates that the Maungatapu slides are initiated by erosion of an aquifer layer with the
Upper Matua Group sediments (see Figure 9). The erodible layer consists of loose medium-coarse
sand between two clayey silty layers about 5m below the top of the Matua Subgroup. An important
factor in the landslide development is the prevalent subvertical defects in the peninsula parallel to the
cliff edges. Oliver refers to these as exfoliation defects (see Figure 9) although the more common
engineering term is fension crack. They have a significant influence on slope failures since their
orientation precludes any significant frictional resistance along the features, and the open joints contain
water exerting horizontal pressures on the slide mass.

This failure mechanism is quite different to that described by T&T where the toe of the failure generally
seems to have exited at the top of the Tauranga Formation. The Omokoroa slopes are notable for the
fact that the lower slopes (Zone A in Figure 4) are much flatter than the lower slopes at Maungatapu,
which are generally in excess of 60° except where mantled with landslide debris. The difference in the
slopes is probably due to the fact that the Omokoroa slopes are more sheltered from wave action than
those at Maungatapu. A comparison of the suggested failure mechanisms in the Tauranga ashfall
sequences is shown in Figure 12,

Hutchinson failure model

21.

22,

Hutchinson'® has described the details of a chalk cliff failure that is induced by the undercutting action of
the sea ~ this has been reanalysed by Hoek' and seems to provide a good model for the Maungatapu
failures (both piping and sea erosion cases). The analytical model is shown in Figure 13 and the Joss
Bay example in Figure 14. The failure was not associated with heavy rain and the slope has been
assumed to be well drained. Calculations can be carried out to determine the geometry of the next cliff
failure with further undercutting as shown in Figure 15.

Important features in the Hutchinson failure model are the presence of a tension crack at the most
critical location behind the slope crest and the basal failure along a critically oriented surface through
previously “intact” material. Both of these features are considered to be applicable to the Maungatapu
failures. Failure resistance in this failure model is limited to the basal surface since there is no
resistance along the tension crack. Water in the tension crack also provides a larger driving force to the
failure than the phreatic surface assumption in the other models.

Comments on failure mechanisms

23.

24,

The circular mechanisms often considered for failures in the Tauranga area may have been selected to
suit available slope stability computing programs rather than according with field observations.
Examples of classic circular soil failures seem to be quite rare in Tauranga. The failures described in
Oliver's thesis are very similar to the detailed observations made by Hutchinson on the failure of chalk
cliffs that are mainly caused by sub-vertical tension cracks. However the Tauranga failures are
obviously affected by rainfall and water pressures in the tension cracks and the Hutchinson/Hoek
method (which is based on a drained slope) would need some modification to suit the Tauranga
situation.

A comparison of different methods of analysing the slope shown in Figure 7 is given in Figure 16 which
shows the results of analyses using the Rocscience program Slide (ver 3) by the following different
methods (all with the same breakout point at the bottom of TG3):

o  Circular failure analysis on grid

» Path search for critical failure surface

» Inclined failure surface through TG3, 45° to 85° failure surface in other materials

14

Hutchinson JN. Field and laboratory studies of a fall in upper chalk cliffs at Joss Bay, Isle of Thanet. Proc
Roscoe Memorial Symposium, Cambridge, 1970

Hoek E, Bray JW. Rock slope engineering. institution of Mining and Metallurgy, London, 1981.

Laurie Richards 31 March 2001
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25,

These have similar factors of safety in the range from 1.0 to 1.1 but with different failure geometries. For
the critical failure surfaces with the lowest factor of safety, the predicted geometries are reasonably
similar to those on the Maungatapu Peninsula (Figure 7) and Omokoroa (Figure 4). The deep circular
failure surfaces suggested in some studies (e.g. Figure 8) are not realistic and may result from an
inadequate number of trial surfaces in the analyses.

Some of the stability analysis methods used by designers may be inadequate. The Geotechnical
Engineering Office in Hong Kong requires that slope stability programs are checked and approved by
them before they can be used on any jobs over which they have control. Where stability calculations are
critical to the site approval process, an independent check on the calculations should be carried out..

RELIC SLIP VERIFICATION STUDY

26.

27.

28,

29.

30.

31.

32.

The Houghton & Hegan study identified about 250 relic slips in the Tauranga City area. With the benefit
of more detailed and recent aerial photographs and better topographical base maps, the present study
has identified a larger number of geomorphological features in the area. Reduced scale versions of the
two sets of plans are contained in Appendices 1 and 3 to this report ~ these are included only for the
purposes of this report and only the full sized plans or the TDC GIS system should be used for
assessing the geomorphological conditions at specific sites.

TDC provided the study team with aerial photographs taken from 1943 to 1997 and sets of maps at
1:5000 scale showing topographical contours, roads and the locations of relic slips based on the
Houghton and Hegan work. Appendix 2 summarises the reference numbers, dates, scales and colour of
the photographs. Geomorphological features were identified from the aerial photographs and
transposed on to the base maps by Royden Thomson. A limited number of field checks were then
carried out by David Bell and Royden Thomson in early September 2000 and refinements made to the
classification of the geomorphological features.

The classification system used to describe scarp and debris features is given in Figure 17 with the
earlier Houghton and Hegan terminology shown for comparison. The geomorphological features
identified by the aerial photography interpretation have been classified as;

* Possible headscarps and debris lobes with poorly defined morphology

* Probable headscarps and debris lobes with clearly defined morphology

» Active slope debris lobes with evidence of recent or current activity.

Most of the escarpments and embayments that have been identified as headscarps do not have obvious
associated landslide debris. Most of these features are not considered to be active but to have
developed in times when the coast was well off the present shore, the terrain was not as incised as it is
today and the groundwater levels were very high. The slides were therefore formed under different
physical, climatic and slope stability conditions to the present ones and are thus true relic features.

There are also interpreted mass movement features that are defined by hummocky terrain alone.
Examples occur south of Bethlehem. Such features have generally been classified as probable
occurrences but the subsurface geology and likely failure modes have not been studied.

There are very few active geomorphological features indicated by the present study. These are largely
confined to steeper terrain to the east of the city, but local failures are known in the Welcome Bay area
and Matua.

Sections through a number of interpreted slips are given on Figures 18 and 19. Most of these slides
have vacated scarps where the top of the slope debris has moved away from the headscarp feature.

Analysis of landslide and runout geometry

33.

34.

The relic slip plans have been overlain on 1:5000 plans from TDC showing the land areas within the
2H:1V zone and slopes at an angle greater than 26.5° (these being the slope angles currently used to
assess whether Category 1 or 2 specialists are required). A large proportion of the slips were found to
lie outside these two zones. As a further check on the geometrical characteristics of the head scarps
and slope debris features, a detailed characterisation of all the identified features was undertaken and is
described below.

Figure 20 shows the head scarp and slope debris attributes that were recorded for each feature. These
data have been taken off the original mapping sheets and put into an Excel spreadsheet as shown on

Laurie Richards 31 March 2001
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35.

36.

37.

38.

the figure. There are over 2000 head scarps and 400 slope debris features for which attributes have
been obtained.

Figure 21a shows the slope height versus angle relationships for the head scarp features and Figure
22b is a frequency distribution for the slope angle. The average angle of the scarp features is quite low
at about 15° and most of the scarps are at less than 20°. The relationship between slope height and
angle is significantly different to that which would normally be found based on either empirical
observations or theoretical predictions. Such relationships invariably show a trend of decreasing slope
angle with increasing slope height. For example, Figure 22 shows results of empirical observations on
NZ greywacke rocks that display the normal height versus angle relationship. A theoretical relationship
between height and angle for the Tauranga ash materials can be obtained by carrying out slope stability
analyses using different slope geometries for given groundwater and material properties. Figure 23
shows the results of a set of analyses for typical properties of Tauranga ashes and these data are
superimposed on Figure 21a for Factors of Safety equal to 1.0 and 1.5.

The observed pattern of the observed scarp height versus angle relationship is such that no simple
interpretations can be made on the basis of the present attributes of the landslides. The present
practice is to use a 2H:1V criterion (slope angle = 26.5°) to delineate sites requiring specialist
geotechnical assessment. This slope angle is also just below the limiting angle for a high slope with
typical ash properties (see Figure 21a) and there is therefore some basis for using this for preliminary
screening purposes. The 2H:1V criterion has the advantage of being a simple check for preliminary site
assessment and Tauranga experience has shown it to be a prudent guideline for undeveloped property.
Figure 24 shows the 2H:1V criterion in relation to stability analyses on the Hegan section of Figure 7.
The 2H:1V line encompasses all the failure surfaces with a factor of safety of less than 2 and can be
seen to be conservative in this particular case.

A similar exercise to the above has been carried out for the slope debris runout. Figure 25 shows the
height versus angle relationship and the frequency distribution for the slope angle. The overall mean
angle of runout is about 15° corresponding approximately to a 3.75H:1V slope. Four examples of
sections with slope debris below the headscarp are given on Figures 18 and 19. These show that the
debris runout extends beyond a 3H:1V line in all cases except one where the runout is stopped by rising
ground.

The travel angle of landslides (the inclination of the line joining the tip of the debris to the crest of the
landslide scarp) is generally related to the apparent angle of friction of the slide material’® '8, For the
Tauranga ashes, the friction angle can be as low as 30° and therefore a travel angle of about 1.7H:1v
should be applicable. The field evidence from the TDC slides is that debris runout is much greater than
the predicted value and can be about 4H:1V or more, typical of the runout for a material with an
apparent friction angle of about 15°. The reason for the higher mobility of the TDC slides is likely to be
related to the low densities of the ash materials. The ashes can have densities of about 1200 kg/m®
which is significantly lower than the range for typical soils of 1700 to 2300 kg/m® and the ashes are
therefore likely to flow more readily than high density soils where slides are induced by rainfall or high
water pressures.

PROPOSED MANAGEMENT FOR RELIC SLIP AREAS

39,

40.

The geomorphological features identified in Appendix 3 have been used to assess the
appropriate level of investigation for further development in the area and do not constitute
hazard zones.

The verification exercise has identified the following number of geomorphological features:

1 Poorly defined headscarps with no associated debris: > 800
2 Poorly defined headscarps with associated debris: >100
3 Clearly defined headscarp with no associated debris:  >700
4 Clearly defined headscarp with associated debris: >250

15

Australian Geomechanics Society, Sub-committee on Landslide Risk Management. Landslide risk
management concepls and guidelines. NZ Geotechnical Society, Geomechanics News, Issue 60, December
2000

Wong HN, Ho KKS. Travel distance of landslide debris. Landslides. Balkema, 1996
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5 Features with evidence of recent or current movement: 13

41. Based on the identified and interpreted geomorphological features, the requirements for specialist
advisors (according to the TDC system of accreditation) are summarised in Table 2 below. Assessment
of the potential hazard to development in each of the zones is primarily an engineering geological one.
As a guideline only for developers and consultants, Table 3 gives details of the typical requirements for
investigation and reporting in each of the zones.

Table 2: Requirements for specialist advisors

Category 1 Site includes probable slope movement feature with clearly defined headscarp and
hummocky debris and with indications of recent or current activity

Site includes possible slope movement feature with either or both of the following

* clearly or poorly defined headscarp

e hummocky debris

or

Building is located within 2H:1V slope line or 4H:1V runout distance from slope

or

Water seepage from slope at any height

Category 2 No evidence of landslides within or in close proximity to development area

and

Building is located outside 2H:1V slope line and 4H:1V runout distance from slope crest
Category3 | No requirement for assessment by engineering geologist or geotechnical engineer

CONCLUSIONS

42.  The geomorphological features identified in this study 3 have been used to assess the appropriate level
of investigation for further development in the area and do not constitute hazard zones or building line
restrictions.

43. The present study has identified a number of geomorphological features of different characteristics
throughout the TDC area. On the basis of the aerial photography interpretation, the majority of these
features show no evidence of active movement. Less than 1% of the identified features show
indications of recent or current activity.

44.  Recommendations have been made to indicate where specialist advice is required on the basis on slope
angle and runout distance.

RECOMMENDATIONS FOR FURTHER WORK

45.  Further work is recommended to supplement the mass movement database with geological information
acquired from all sources, including exposures within development areas and experiences within the
territories of adjacent councils.

46.  Suggestions for additional work are listed below:
* Extend study beyond the TDC boundary into adjacent regional council territories

*  Update relic slip map by identifying which slips have been earthworked out and are not longer
relevant

» Collect information on all future landslip and debris flow events

e Compile database of soil properties from site investigations in the area

» Carry out field checks and assessment on all active areas identified by this study

¢ Encourage geomorphological research in TDC area (e.g. student postgraduate theses).
REFERENCES

Australian Geomechanics Society, Sub-committee on Landslide Risk Management. Landslide risk management
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Bird GA. The nature and causes of coastal landsliding on the Maungatapu Peninsula, Tauranga, New Zealand. MSc
Thesis, University of Waikato, 1981,

Briggs RM et al. Geology of the Tauranga area. Qccasional Report No 22, Dept of Earth Sciences, University of
Waikato, 1996

Laurie Richards 31 March 2001



A -

N ——

—— e

—— N

T e

Tauranga relic slip verification study 10

Davis RA, Healy TR. Holocene coastal depositional sequences on a tectonically active setting: south-eastern
Tauranga Harbour, New Zealand. Sedimentary Geology, 84, 1993

Hegan BD. Landslip damage at 85 and 89 Te Hono Street, Maungatapu, Tauranga. Tonkin & Taylor report, 1995
Hoek E, Bray JW. Rock slope engineering. Institution of Mining and Metallurgy, London, 1981.

Hoek E. General two-dimensional slope stability analysis. Ch 3 in Analytical and computational methods in
engineering rock mechanics. Ed ET Brown, Allen & Unwin, 1987

Houghton BF & Hegan BD. Preliminary assessment of geological factors influencing slope stability and landslipping
in and around Tauranga City NZGS Engineering Geology Report EG348, October 1980

Hutchinson JN. Field and laboratory studies of a fall in upper chalk cliffs at Joss Bay, Isle of Thanet. Proc Roscoe
Memorial Symposium, Cambridge, 1970

Oliver R. A geotechnical characterisation of volcanic soils in relation to coastal landsliding on the Maungatapu
Peninsula, Tauranga, New Zealand. MSc Thesis in Engineering Geology, University of Canterbury, 1997

Richards LR, Atherton D. Stability of slopes in rock. Ch 12 in Ground Engineers Reference Book. Ed F G Bell,
Butterworths, 1987

Tonkin & Taylor . Omokoroa Point land stability investigation. Report to Tauranga District Council, May 1980

Western Bay of Plenty District Council. Minden Geotechnical Review 1992, Compilation of reports dated 13 March
1992

- Wong HN, Ho KKS. Travel distance of landslide debris. Landslides. Balkema, 1996

Laurie Richards 31 March 2001



uostad ¢ Liobeje) Jusjedwos Aq pejoadsul oq o) aus L

aspIadxs BuusauiBus Jes1utss1096 10
ABojoab Buueauibus 10 Juawannbai oN

S 8y} 1e piezey spispue| ou s| aiay} Jey uswabpn( pue uonoadsu jo UOBULIUOD USRLM SpINOId T
(eouspadxe Jusjeanba ypm 1s160j089 1o lesuibuz pase)sibay) uosied z Aiobeles Jusjeduiod Aq pajoadsu aq 03 ayg -

-

juouissesse [esiuysajosb

pue [eaibojoab buussuibus aiinbal jou ssog

80Ue)SIP Jnouni AL:Hy

Jo suy adojs AL:HZ uiyum Jou sbuipjing
SLIQOp apl|s J0 d1eds Jo suonedipul ON e

SOpIISPUE] JO 9OUIPIAD ON

sai1npaooud | auoz 4o G| 0} 2 sde)g mojlo} ‘paynuSpl piezey punoibjj ‘g
(suonoes annejussaidas pue
dew) uoneuswnoop sjeudoidde yim siyy Buiwiyuoo pods: aiedaid ‘PauILu0D si AJIAOR SplISpuUe| JUSLIND 10 JUS33I josoussqey 2
ilejutes Anesy jo spousd Buunp Auejnonued *Ajpge)sul 1sed Jo souspine 10} SO2IN0S J8Ujo pue sjuspisal [e00] YIm ¥oayy ‘g
SpJodal [EDLIOISIY JBYJ0 pue Sojlj [IOUNOD JO MBIASY G
(erep paysiiqndun
1o paysiignd ssyjo Aue pue sasey; AjisisAlun ‘suoneoliqnd ‘sdew Jayjo pue SNoO)) ejep [eaibojosh 3|ge[leAR JO JUSWISSASSY §
(ewn esaid 0} Apes wouy uoyos[es apnjoul) ease a3 jo sydeibojoyd [euse ajqe|len. Jo uojeUIWwEXT '
sdew [eoydeiBodo) Buysixs jo souejsisse oy ynm ‘punoib Buipunouns ayy pue sys sy} Jo eceuns ay) Jo ‘J00} UO ‘uoyjeulwexy ‘g
((4eswbu3] jesiuyoal0an) Jo is16ojoydiowosbpsifiojosn) Josinpy isifeads | Aiobajes Aq Ino pauied aq o) juswissassy ‘|

juswissesse [eojuy2oj0eb pue [eaibojos,
buussuibus pajiejop aiinbai Aew sejis awwos
"aduBjSIp Jnouns AL:Hb
utyiim Jo aul| adojs AL:HZ ulyim Buipjing
Auanoe Juauno Jo Juadal Jo 8ouspIAS ON
suqap Apowwny e
diesspeay pauyep Apood Jo Aues|) o
:Bumojioy sy} jo yioq Lo Joyue
WM ammes) juswaaow adojs pajerdisiy
Apanoe Jualing 1o Jusaal Jo esuapiAs
ou UYjim aumyeay o|qissod 10 ajqeqoid

eyeudoidde JI sainsesw [EIpswWal Joj UBISap epinoid PUE ajis Jo asn 0} suollepUSLUWOda] BB Gl
spoyjaw panoidde Buisn uopenjeas Anjiqels adojs axepspun ‘p1
Bjep 4ons jo asn sy} Jo} ajeuonjes pajelep apiaoid
‘SYIS JOLIO WO} Blep )8} 0} oUBIL0) Aq opew usaq sey juswssosse yjbuans J| -o1e ‘Buiopuows Jelempunoib ‘seiuedoid punoib
J0 Juswsssasse ‘Bunse) Aojesoge) ‘Buidwes Jsypny Buipnjour pue Jesulbug | KioBajen Buisn ‘uoyenjens [esiuyoajosb Jno fueny gy
Splezey ainjie} punolb Jayjo pue sainjes) JUSWISAOW SSBW JO S|IBJSp yum podal feaibojoeb BuusauiBus sonpoiy ‘|
sSuoRIpUOD
I[Bjules swaixa jepun dojarsp Aew jey) sainssaid Jusisuel) 8y} sjenjead pue ejeljs sjios ay} ul saunssaud Jsjempunolb ainsesy ‘L1
|opows s)is A6ojoab
Buuesuwbue dojeasp pue diis 0} suoid 8¢ Aew JeY] S|I0S BY} JO UOHNGUISIP PUE aiNjeu aY] sulwsiap o} suonebiisanul axepspun ‘gL
S)Jom [elpswail Aq ajes Ajejenbape spew aq ued ajis 8y} jey} sjesuoLap o} palinbais
9q ||im seshjeue Ajiqe)s pue suopebisaaul punolb ‘skanins [eowydesBodo} Jayuny ‘alis ay) S)OBYE JUSLSAOW JUSIBI YIM aplspuely| 6
(lusuno 10 [eouoisiy)
Juswanow jo Aiojsiy ay) pue jJussaid aplispue| AUe Jo SONSLSIOBIBYD UO uoisnjouod spiaoid 0} usLussasse [eolbojoydiowoss g
"Apn}s su} Jo} pasn UOHEULIOMUS JO S82IN0S JSY0 pue sydeiBojoyd jeuse jje o} aouaissal oyoads
apnjoul o} Jodey -Bunojuow pue Buiddew ‘uoyebysanul [eUOHIPPE 1O} SUOKEPUBWILICIA) pue sojisiisjoeIeyd a)is UO SUOISNPU0D
Keunerd *AydesBpesns sys Bumoys suonoss ssom pajielap ‘aps jo dew eoibojoydiowosb Buipnjour podes Areuiunaid aledarg ‘2
liejutes Areay jo spouad Buunp Apenoned ‘Aypqejsur jsed JO 80UBPIAS 10} S8DINOS JBYJO0 PUR SIUSPISSI [BDO| UIM ¥o8YD °Q
SpJodal [eduo)sly Jayjo pue sajt JUBASJaI JO MBINY G
_ (eyep paysigndun
1o paysiiqnd sayjo Aue pue sesay) Alsieaun ‘suoneoignd ‘sdew Jayio pue SNOJ) ejep jeoaibojoab ajgejiene jo Juswissassy
(own uesaud o} Aes woy uonoajes apnjoul) eale ay) jo sydeiBojoyd jeuse ajgejieAe jo uojeuiexy ¢
sdew |eoiydeiBodo) Bupsixe Jo soue)sisse sy} yum ‘punoib Buipunouns 8y} pue ajis ay} JO 0BUNS SU} JO ‘J00} UO ‘UOHBUNLEXT Z
IsiBojoydiowoabpsiBojoag) | Kiobajen Aq ino palues 94 0} Justussasse [eniu| |

8/qisesy
Ajjeanuiouoss aq jou Aew jusuwdojorap
pue pauinbel aq Aew uopebyseul
BAISUDJU| JUBWISSSSSE [BIIUYIB)0D pue
{eaibojoab Buusauibus pajejep salnbey
Ananoe Jusund Jo Jusdal Jo suojesIpy|
suqsp Ajoowwiny .
dieospesy pauyap Apes|n e
a2injesy aplspue| s|qeqold

alnjes} aAnoY

Saulepinb JUaISSasSY

uonduaseq

seuljopinb Juswussasse pue souoz jeajbojoydiowoab jo uogdussaq :¢ o|qel

- r~|) — PO e e, i, —t o ——

——— e,

i,

T T




9661 1270 sbbug wioy einbiy Aiepunoq 9@y o3 uonejal ur ease ebueine L o saimesy [ea1bojoab pue jeajydeiboisAyd uey ;| ainbiy4
AQNLS NOLLYIIHINIA dITS OIT3H VONVYNYL

S e.° % o o2 —le L \ ! o ]
dous 000 097 SN o pomep peckey | e ek s i \ ¢°N be . S TN
e NS o o 4 - \ _——
- 1 -
T fremaa Y  nesieid e ) o\ — - -
/7 . ° - g ~ —_— = —
SISO puels| Suossag A A . .. o mmcmm § :xmsmz b@# ; _%\v. \ su _m_ Q
/4 = . P o - , - -]
- Urseg - \w.oesmn_\ " ) BB
sweunpas | * e QV—QE \ " % ' W\ Aiw Au. \ PG . uv_m‘_:m—u— -
Jajemysauy suy peppagisiur 3 .. . S 14 [ | \ — T T
yum sym pue seissaig n ' ° 7. . .. p - o@lm ~ i
eojnd 'sepoaig eyng 81 |5 4 s e \ \ \\\ U@u——lﬁ m \ “ - -
> " J e AN . - | [ - 0' |.|
epunog oE X \\\\ PN AR N
A ., .. .o 4
7 gAY N ewog AN B
. g S eed - T B i O \G T
ouquiubl piuesyem i - Pl 7 :QUEE\ -7 XY 7 \M‘l
s " ) / m ! A A -
NG Y -3 -
7 g A ;
\\ ; P / s
apjoAuy uspuiy .\\\ % ! o
awoqg - o
inuebunep IN | NOA n> -~
: ,
i
wniAnje suadooH T \ , A (W A j
sjeuipiogns pue (sowesjon | ___ ] - R
o) opesoy sronar | — ] AINTId 4O AVE ,
jeyuey AG
- RS 1
e .o r T = A
spquiubynyeweyy | © T - = Ev__ 0] 8 S 0 N/ ) m
- A A A
s [T
'® @onund payisodapat 9 jjepre .- ...” .
Eamayhipty oyl IR N AA A
'SaUND % WNIANYJY :9UBI0JOH L

an3o31
; p - A - . - \J\




9661 I8 Jo Sbbug pue 1661 JONJO Woy pajdepy

ZAL ey pue uojbes ebueing oy} woy sesyde] pue ‘smoy pue sawop engy

‘sejuquuub) pexiomel wol perusp arem SJUBLIIPSS 8SaY] JO JSON “Saunjonjs adeosa Jsjem
pue duwinjs jeuonisodap-jsod pue ‘spun enssew pue paynens seueld ‘buippaq-ssoso se yons
Saunjonys Aigjusuiipes Jo saquinu e Aeidsip Sjusuipas oy -seuquiubl (ejsip uly pue seiyda)
HEHIe ylim pejejeossul sjeed pue seyubi| ‘spnuwl suuenjsa o} auLjsnoe) ‘Sjoaesb pue spues ‘sjjis
onyoAw pue snosoiwnd [eiany wouy saibojouyyy jo abues epim e sepnul dnoibgns emeyy oyt

dnoy94ns vnivw

‘dosojno

ur sursjqoud uotsols pue sbedsss o} esu Sanlb Jofe| sapinbe sjeipauuslu ue jo soussaid ayy
'sejqqed pue spues Ayjis ‘syis ‘Aefo

Buipnjour ‘seinpongs pue sazis ureib 40 abues spim e Jo JSISu0d yoym selyds} oMIoALL Yyou-Aepo
40 dousnbes e eie Aayy -dnoBgng enjeyy sy Jo SJUBLLIPSS 19YJO PUE [BIANYL YIIM PejeBaIa)u]
&/e pue uofewIod sy uojjiweH ay} uey) epjo seiyds) oy} e esudwos sesyda| ejoyed oy
dnoY9O YONVHNYL

‘bupuod jo seaie uy wg noge

0} Wg'0> woy ssawyoy) ul sebues sousnbss oy ‘spun Jybre oj dn Jo SjsISUCO ‘sjosooeed
pue spaq eiydsj panyxa}-Aed pasoipeam Aibuoss Jo SisIsuco uoljeuLIo-| ysy uojueH oYy
HSV NOLTINVH

‘aunyxa} Apues 81802 0] auy pue mojjaA ysifaib o} ajIym AjfeoidA) ae pue ssauxoiy) Uy

SWwo 0g 0} G0 woy Area aousnbes Yoyl wiy'g 0} £°0 dy} UM Spaq [BNPIAIPU| "aUOZ JIUBOJOA
odngy ey woly paausp seiyds) Pappag-samoys jo asuanbas argoulsIp B Si YySy nysojoy oy
HSY NH30L0

Wg 0} L0 WOl SoUeA

sutalej eiyda} [enpinpul 8] JO SSaUNOIY) BUL “BUOZ OIUBOJOA 0dne| i) Woy PeaInos ae
4aiym 4o jsow ‘sysodep euyda} (fejyse Jo JoquuNU e JO JSISUoD selyda] ysy nyaojoy-jsod ayy
HSV 439NNOA

dNOYOENS YNLYW NV STVINTLYW FONINDOIS HSY 40 NOLLAINDSIa

paJe ebueine] ayj jo Aydeibryens pasijeiausas) :g auinbl4
AdNLS NOILYIIHIEIA dITS 2173y VONVHENVL

BN vG'C - G6'C SOIUBD|OA BMBIO ” >H> H

BN 822 -9€°2 SHI0AYY uspui |, <M7M .
é yeseg eusserep | s - \
¢ eoeq enuexndoy | > __,,“,,\\\\

BN EL'Z - 81T SUIQUIUB) DiLIBSUEM [ 75"

(syis auuysnoe| ‘spues

aulien)se ‘sajubl) ‘sjeaeib

pue spues sjijeIAng)
dnoibqng enjepn

Bi0S2-BNCD

BN GE'0-BABL'C seuyda] eioyed

é ajuquuub) eowedey -
BN ICL ayuqunub) nizebup .“.q.....o ¢
= < -
BN 8L°0< ayuqunubl eung a1 ..w.o..%...w”
& ) ajquiiub) ebuey o ooo
BN 1’00 - BN GE0 ysy uojjiweH
> ...o....nwl
¢ ajuquiuby Leyewrepn R ..o.wH
DRy 7
BN 220 aiquiuby nyjewe |: o) A=
o 059 < usy nysojoy [, : %
seuaydey |-
e 05> auBd0ISIald 81e PUB 8USJ0IOH |-

S8UNP PUEB WNIAN|IE SU3J0J0H

oby

— r =

. AR, P At J} \lll._\ i, st e, o



Radiocarbon age (yB.P. x 10%)

10 ) 8 7 6 5 4 3 2 1 0
!
T

Marine sand

-
(=}
]

Estuarine
mud

-
[+, I
H

Sea level (m)
> B
| ¢

Pumiceous
tacies

HOLOCENE SEA LEVEL CURVE

‘ Volcanic uplands
~ * | Coastal uplands

Holocene beach/
dunes

&
®
o

\
Tidal channel "

- - ]
—‘, /” o -’ I
__l APy A - ,..-—--:.—/
v /:."
4 \v v
_J bWﬂffOﬂ R > r | ~Wairoa R. , .
\ ‘ v v v IS v
v 6500yr8P." R k v ,4,000yrl.?..P.

DEVELOPMENT OF TAURANGA HARBOUR

} TAURANGA RELIC SLIP VERIFICATION STUDY
g Figure 3: Geomorphological development of Tauranga Harbour From Davis & Healy 1993
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TYPICAL LANDSLIDE PROFILE

Geometry of Bramley Drive landslides
Average slope of zones | Vertical height to horizontal depth
Section A B C Slip zone in Zones B&C | Overall slip shape (Zones A, B&C)
1 - 11° 33° 1:2 1:1.8
2 28° 12° 34° 1:1.7 1:1.8
3 25° 16° 39° 1.2 1:2.1
4 30° 7° 39° 1:2.5 1:2.0
5 23° 13° 49° 1.2 1:2.1
6 22° 156° 50° 1:.1.5 1:1.8

Geometry of major slips along the western coastline
Slip no. Overall slip shape: Remarks
Vertical height: Horizontal distance
Crapp subdivision 1 1:2.1
2 1:1.8 Section 1 (Bramley Drive)

3 1:1.8 Section 6
4 1:1.6
5 1:1.5

6 1:1.8 Section 2
7 1:1.6
8 1:1.7
9 1:1.9
10 1:2.2

11 1:2.1 Section 3
12 1:1.4

13 1:2.0 Section 4
_; 14 1:1.6
‘ 15 1:1.6

16 1:2.1 Section 5
“ Cooney subdivision 17 1:2.0

} TAURANGA RELIC SLIP VERIFICATION STUDY
Figure 4: Landslide geometry from 1980 T&T study at Omokoroa
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(b) SECTION 6 BRAMLEY DRIVE LANDSLIDE

TAURANGA RELIC SLIP VERIFICATION STUDY
Figure 5: Landslide geometry from 1980 T&T study at Omokoroa
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TAURANGA RELIC SLIP VERIFICATION STUDY
Figure 6: Landslide failure mechanism assumed by Bird, 1981
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TAURANGA RELIC SLIP VERIFICATION STUDY
Figure 9: Landslide failure mechanisms described by Oliver, 1997
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H
l 2
3
For y, >0,
AM = (Ho - Hq)coty g
The critical tension crack depth, for a dry under-cut slope, is given by:
i c.cos¢
Zo = -
y.cosy p.sin(y p—¢)
l The critical failure plane inclination is:
HE -2
B Vp = 0.5(p + arctan 3 3 )
J (H1 - 23 ).cotyf - (Hy + Hp ).AM

|

{ TAURANGA RELIC SLIP VERIFICATION STUDY
{ Figure 13: Influence of undercutting the toe of a slope
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(Tens ion crack

TAURANGA RELIC SLIP VERIFICATION STUDY
Figure 14: Cross section of chalk cliff failure at Joss Bay (from Hutchinson)
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]
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(c) PREDICTED GEOMETRY OF NEXT CLIFF FAILURE
i DUE TO UNDER-CUTTING

] TAURANGA RELIC SLIP VERIFICATION STUDY
Figure 15: Predicted geometry of next slope failure due to undercutting
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Probable Possible
HOUGHTON & HEGAN 1980

Possible and probable landslides inferred from arcuate main
scarps at the head of the slide and/or hummocky topography
of the slumped material. Based on vertical aerial
photographs up to 1977/78. No field checks were carried
out.
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\ /
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CURRENT TDC GIS INFORMATION
Locations of relic slips from Houghton & Hegan study.
Significant location errors of about +/- 50m resulting from
transposition of data from aerial photography
interpretation on fo GIS system.

Probable slope debris lobe

Purple lines

Slope debris lobe showing evidence
of recent or current activity
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Black lines c J
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defined morphology defined morphology
~
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| )
Brown lines / / /

( (
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Possible slope debris lobe

PRESENT STUDY

Based on aerial photography
interpretation, limited field checks
and revised API classes

TAURANGA RELIC SLIP VERIFICATION STUDY

Figure 17: Geomorphological symbols used for different studies
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Figure 18: Sections through relic slip areas
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Figure 19: Sections through relic slip areas
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Figure 21: Summary of headscarp attributes
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Figure 23: Factors of safety related to slope height and slope angle
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Figure 25: Summary of slope debris attributes
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REPORTS

Tonkin & Taylor . Omokoroa Point land stability investigation. Report to Taurang.( District Council, May 1980

Houghton BF & Hegan BD. Preliminary assessment of geological factors influencing slope stability and
landslipping in and around Tauranga City NZGS Engineering Geology Report EG348, October 1980

Tonkin & Taylor. Stability assessment, residential land Minden and Maketu, Tauranga County. Report to
Tauranga County Council, July 1984

Tonkin & Taylor. Geotechnical appraisal Minden area. Report to Bruce Henderson Consultants for Western Bay of
Plenty District Council, January 1992

Pender MJ, Taylor DK. Geotechnical appraisal and review Minden area. Report of review panel 4 September
1991. Report to Western Bay of Plenty District Council, February 1992

Briggs RM et al. Geology of the Tauranga Area. Occasional Report No 22, Dept of Earth Sciences, University of
Waikato, 1996 .

AERIAL PHOTOGRAPHS
February 1943 Black & white Scale:
09.02.43 502/52 502/55-58
498/47 499/39-44
500/43-47 501/55-57
500/60-62
January 1959 Black & white Scale:
16.01.59 51563-5181
December 1971 Black & white Scale:200ftto 1inch
24,12,71 203296-203307
Septernber 1973 Black & white Scale: 200 ft to 1 inch
05.09.73 206615-206618 206626
206628-206631 206634-206644
206654
January 1975 Black & white Scale: 1:2500
03.01.75 208024-208043
June 1975 Black & white Scale: 1000 ft to 1 inch
05.06.75 208759-208783 208785-208792
. May 1977 Black & white Scale: 1:15800
11.05.77 212200-212203 212206-212264
212267-212278
October 1978 Black & white Scale: 1:3800
03.10.78 66721-66723 66725-66741
66746-66750 66752-66758
25.10.78 66919-66931
March/April 1997 Black & white Scale: 1:2000
14.03.97 419211-419213 419217-419219
419221-419234 419235-419240
30.04.97 500621-500632
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March-June 1997

Black & white

Scale: 1:6000

14.03.97 419244-419266 }
15.03.97 419267-419286 419293-419305
‘ 419311-419322 "
28.03.97 420280-420292
30.03.97 420306-420341 420381-420470
420352-420369
22.04.97 500250-500254 500266-500272
500274-500291 500315-500328
500352-500344
23.06.97 502545-502551

TOPOGRAPHICAL MAPS PROVIDED BY TDC

Scale 1:5000 GIS maps showing roads, lots, Council boundary, 2m contours and slip locations transposed from

Houghton & Hegan plan

Scale 1:5000 GIS maps showing land within 2H:1V zone and slopes steeper than 26.5°.
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APPENDIX 3

REVISED RELIC SLIP PLAN
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APPENDIX 4

GLOSSARY OF TECHNICAL
TERMS



GLOSSARY OF TECHNICAL TERMS

Aggradation: the accumulation of material deposited from water in lake or river resulting in sediment build up and
increase in height of surfaces

Alluvial: deposited by running water on broad slopes or aprons (fans)

Aquifer: a bed of rock or soil that is sufficiently porous and permeable to be useful as a source of water
Aquitard: a bed of rock or soil in which permeability is relatively low

Ashfall: the unconsolidated fine-grained material formed as a result of volcanic explosions

Clay: material with extremely fine grains of less than 0.002mm particle size

Cohesion: the component of shear strength which is independent of the normal load

Embayment: a landform which is enclosed as in a bay. In a more general sense, it denotes a re-entrant into a
slope, i.e. the concave 'relic slips’ are often morphological embayments

Exfoliation: the phenomenon of splitting or fracturing of near surface materials more or less parallel to the free
surface

Fluvial: deposited by running water in discrete channels as with rivers and streams

Friction: the component of shear strength which is dependent on the normal load

Geographical Information System (GIS): a computer-based system for presentation of topographical information
Geomorphological feature: an interpretation df a landform with respect to the process that formed it
Geomorphology: the description and interpretation of landforms

Headscarp: the upper extent of a landslide which is typically arcuate and steep

Mass movement: a general term for all types of large scale slope movements

Morphology: form

Palaechannel: old river channel

Palaeosol: an older soil preserved beneath more recent deposits

Phreatic surface: the upper surface of the groundwater

Physiography: synonym for geomorphology

Piping: the internal erosion of a soil due to flowing water

Pyroclastic: pyroclastic rocks consist of fragmental volcanic material which has been blown into the atmosphere by
explosive activity

Recession; backward movement or retreat of a landslide feature

Relic slip: the remnants of a previous landslide, inferred from the presence of a headscarp feature and/or
hummocky siope debris

Residual shear strength: the lowest value of shear strength applicable after large displacements



—

Shear strength: the resistance to sliding or shearing
Silt: material with fine grains of between 0.002mm and 0.06mm particle size
Slip debris: translated deposits, the fragmented material formed as a result of slope movements

Stratigraphy: the study of stratified rocks (sediments and volcanics) especially their sequence in time, the character
of the rocks and the correlation of beds in different localities.

Tension crack: a sub-vertical fracture commonly formed beyond the crest of slopes because of stress relief. These
are significant features with respect to slope stability since they may become full of water due periods of high
rainfall.

Tephra: a term for all fragmental volcanic products which are ejected through the vent, e.g. ash, cinders, lapilli,
scoriae, pumice, bombs, etc.
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APPENDIX 5

ATTRIBUTES OF
HEADSCARPS AND SLOPE
DEBRIS LOBES



Scamp Bottom Scarp Runout Toe Top Slope angle Geo.

Ref. No. Coordinates Height(m) Distance(m) Width(m) RL RL  Distance(m) Wldth(m) RL RL Scarp Runout Geology Seepage Symbol
1A001: 2796769,2- 63842637 8 175 80 4 12 110 505 °10.1.389 - 354 fs  swampy . 4
1A002 2796861.8 63843414 8 90 75 4 12 5.08 fs  swampy 3
1B003. - 2800020:5 6380660,8° 82 175 130 4077 122 250 71600 35 904 2511 1919 mr ' 2
18002 27998512 6380935.9 ? 110 70 ? ? ? tm 0
1B003 . 2790317:4 - 6360389.6 ? 35 60 ? ? 300 70 27 ? ? tm Yes 2
1B004 27968134 63813646 30 65 40 20 50 24,78 m 0
18005 .- 2797040.5 6381406.9: 30 .. .. 110 100:: 74070 100 §0. .38 60 1526 17,74 . tm 0
18006 27970350 63815182 7 40 40 28 35 9.93 tm 0
“1B007.2797162:6 63815535 30, 85 90 30 60 : 19.44 im 0
1B008 2797083.9 6381716.3 5 105 45 25 30 2.73 tm (]
300 1.3,16381884:6 12 60 45 207082 L 11310 tm: 1
2797390.6 6382014.9 9 70 50 20 20 7.33 Pa 3
1019 27973060 63616466 35 85 - 150 207 b5 : : 28.30 Pa 1
1B012 27976321 6381879.1 2 20 75 20 22 5.71 Pa 0
18013 - 27975073 ‘63817190 " 16 75, . B0 B34 L e ; 12:04 Pa 0
1B014 27973824 63817027 43 120 125 20 63 100 80 28 51 1971 1929 Pa 2
180167 279735807 638152090 77 0 15 A A0 AT i : 28,025 “Pa 0
18016 27972875 63814259 20 40 30 0 60 26.57 Pa 0
CB017, 2797292 TAEE 45 BT A0 ey : TITT2U80F T T v pg 0
‘ 15 70 55 50 65 12.09 Pa 0
- 1B8019¢ “'2797728,6‘63815840 B 8B 70 180526 10071707018 21 L 5,387 457 Pa Yes 0
1B020 27978377 63815675 10 50 45 20 30 11.31 Pa 0
18021 1.2797923.7" 63815493~ 40 118+ 270 20080 B e Pa 0
5 10 0 18 23 26.57 Pa Yes 3
2767860.7" 63818685 23 100’ 70 184y 12.95 Pa: i 3
2797961.7 6381794.1 1 20 100 50 61 28.81 Pa 1
'q_2797956;5;.638_1926.3' 41 80 1857407051, L ke ©07.34,857 LT pg 1
63@21‘16.5_ 40 150 18 25 993 tm 1
25 70 ATt B cip2g m 1
20 50 18 19 2.86 Pa 1
LT0U L e0 T R0 A e L6.98 Y Pan 0
45 140 85 20 65 20 50 19 50 17.82 27.07 Pa 2
50 SA00¢ i BE e 20 T o S e T “Pa 0
30 65 45 40 70 24.78 Pa 0
51 425" 85 .19 7088 457 2885 2220 782:87 -+ Pa 2
40 125 120 20 60 65 50 20 45 1774 3161 Pa 2
32 1405100000800 762 0 180 1550 29 4654288111241 tm 2
0.5 15 95 20 205 1.91 pa 0
0.5 10 907 200205 2860 i, 1
0.5 10 55 20 205 _ 2,86 tm 3
0.5 CeABT e B0 L R0 R0 e e i S tm SR
55 15 35 15 205 20.14 tm 0
o B BE 0 s SRR a8 S 1
7 70 50 10 17 , - ‘ tm 1
2 SABE L TR0 e 2 L TBR L yes 3
8 125 70 10 18 3.66 tm yes 3
8 3570000080 10,018 S TiM2.88 S5 tm 3
6 90 130 8 14 20 15 7 9 381 1929 tm 2
’1,3047‘-‘“27995586 63817748 4 50 60:. 10140 - ‘ 14875 “m 1
18048 2796804.1 6381953.7 40 125 125 30 70 70 80 27 50 17.74 3156 mr 3
968 082 731 85 A0 I B B0 30 g 8T 20,04 2657 e 3
55 176 110 20 75 80 5 30 60 1745 2936  nr 3
32 125 0 1707607 92,760 1350070781 -14.38 7 20,14 3
50 160 75 20 70 60 30 44 60 1735 23 43 mr 3
80 1170, 268’ 200 B0V R 190447 Sl 3
30 95 35 40 70 17.53 mr 3
18085 00018 80 U800 40 B8 [y : ST RA2BET e 3
1BO56 2797272.3 63823438 30 90 140 30 60 18.43 mr 3
. 1B057 .. 2797347.8 63873306 . 20 60 70 30 8050 352944 1843 2278 mr 1
797420.5 63823134 11 30 25 30 4 ‘ ‘ 2014 mr 3
18089 ' 2797155.9:,63823253. | 22 1207 115 50172 200 175039761 710.39 937 mr 4
1BOB0 2797233.8 6382301.2 42 140 60 30 72 ‘ 16.70 mr 3
, { 4 63825012+ 40 160° 13050741800 70 106 L 957 38760 14,04 7 1695 mr 4
63823227 20 45 35 20 40 23,96 mr 3
- 27976 5.0, :1.30 125 70 200050 . : 218.50; “r 3
27976921 63823652 10 15 35 20 30 33.69 mr 0
10 725 130 220 080 _ Bl Rne0 e 3
13 100 100 10 23 741 tm 1
ABOB7 12 : 10.5 100: 700107 20,6 : 5.99 : tm 1
1B068  2798130.4 6382807.2 1 100 100 10 21 6.28 tm 3
.1B0BY 2798348.5 < 63828025 12 45 35 8 20 14,93 mr 1
1B070 27983812 63828416 11 45 45 8 19 13.74 mr 1
ABO7172708398.2° “6383006.1 B 30 658 16 : 14,98 ' mr. 1
18072 2798351.6 6383207.1 2 60 50 8 10 1.91 mr .
-1B073.:279774414 /63831271,2°. " 5 110 5000 10 4B 280 tm 1
18074 27976544 63831397 & 50 40 10 15 5.71 Ctm 1
1BO75 1 4 CiE 90 35 10 15 5 318" tm: 3
. 30 105 150 40 70 ‘ 15.95 mr 1
3077 27976425 163837203 - -30 115 200540 0 70° 175:0 70160, 250 40+ 14627 1442 3
1B0O78 2797766.9 6382812.9 31 100 40 40 71 100 70 30 70 1722 2229 mr 2
18079 2797760:4 763827516 - 37 125 100 40 77 90 1307787771, 116.49- - 23,06 mr 4
1BOBO 2797662.4 63826844 30 140 120 40 70 12.09 mr 3
18081, 7. 2797344.9 /63831026 3 60: 25 12 15 ’ 286 “tm 1
1B082 27972073 6383155.5 1 20 25 14 15 2.86 tm 1
“1B083- 27970432 6383111.9 38 50 15 18 6,84, tm 1
1B084 2797015.5 6383044.4 2 55 35 18 20 2.08 tm 1
./1B08S. . '2797286.7. ' 6382940.2 1 40 35 0 18 19 _ 1.43" tm- 1
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Scarp Bottom Scarp Runout Toe Top Slope angle Geo.

Ref. No. Coordinates Height(m) Distance{fm) Width(m) RL RL  Distance(m) Widih(m) RL RL Scarp Runout Geology Seepage Symbol
18086 2797333.0 6382995.8 2 40 20 17 19 2,86 tm 1
-2K001 :- 27927107 6384255.5 10 40 20 00 14.04 tm 0
2A002 2792750.4 6384282.0 14 30 25 0 14 25.02 tm 0
"2A003 . 12752033.0. -6384395.8 12 45 15 .0 12 14,93 tm 1
2A004 27920647 6384407.7 12 35 25 0 12 18.92 tm 1
2005 2793253,1..6384545.3 13 .70 60 0: .13 10.52 tm 3
2A006 2792771.6 6385257.0 8 70 55 4 12 6.52 tm 3
2K007.:/2792873.5. 6385384.0 '8 40 90 4 125 g : 11,31 tm 3
2A008 2792890.7 6385463.4 10 45 70 4 14 12.53 tm 3
2A009° 127090872 63850185 - 10 40 85, B 18 3 25, 7-.10 14,04 7157 tm 2
2A010 2793030.9 6386414.5 12 25 90 2 14 25.64 tm  swampy 3
2A011 - 2706880.7" 6384308.5. " " 10 90 750008 16 . 6.34 R 0
2A012 2796784.0 6384250.3 7 90 90 8 15 185 55 4 10 445 340 tm 4
2A013:'.2796747,0 - :6384000.2 2 50 90 18 20 2.29 mr 1
2A014 2796642.5 6384034.6 4 45 90 20 24 5.08 mr 1
 2A015 - 2796543,2 . 6384079.6 .~ 26 90 90 .30 56 125 70 24: 47 4611, 14.36 . mr 4
2A016 2796539.3 6383987.0 10 30 50 30 40 _ ‘ 1843 mr 0
01727084758 - 38437 554400 1186130 85 375 85 . :15.167...26.57: . 10,57 mr 4
X 40 75 60 20 60 28.07 mr 3
2A019. 27964637 63337330:} 10° 25 8550207730 & . SET21,80 mr 1
2A020 27964149 6383979.1 42 130 75 40 82 75 165 32 80 17.90 33.69 mr 3
HON02Y 27984726 63840134 28 T Tk L as gD 83 58071000 60180, 17,05 1604 3
2A022 27964453 6384082.2 50 200 145 26 76 340 90 20 80 1404 935 mr 4
2A023, 2796350, 636841127 .28 150 : 60 30758 270 75 167467 10,57 8,84 mr. 2
2A024 2796190.0 6384446.0 4 30 25 14 18 50 30 3 5 759 16.70 mr 2
2A025° 2796138:4. 63844209 5 20 25 “13 18 ‘45 28 3.5 1404 18437 . “mr 2
2A026 2796074.8 3684364.0 5 35 35 12 17 40 30 5 7 813 1670 mr 2
2AD2T 2708063.0 6384356.1 4 30 280 A% T 45 40 §°°87 7507 1493 nr: 2
6384296.6 2 40 55 18 20 45 85 5 10 286 18.43 mr 2
“IR0%0Y .0,7'63B4067,7 1 45, .. 100 7040 85 100 65 4080 °.2423 2423 mr 2
2A030 2796078.9 6383973.8 65 185 80 20 85 175 70 25 50 19.36 18.92 mr 2
~2A031- 27960987, 6383789.9 i 1 12 - r B0 00,1 80920 112B 255085771350 1B.:57 mr 4
. 6383750.4 10 40 170 80 100 v 14,04 mr 2
BO01 34763805154 " 16 790 B8 60 T8 : : v 10.08 0 3
28002 27928737 63803658 28 100 105 70 98 65 30 78 90 1564 17.10 pa 4
- 2B003 " 27929425, 63803989 " 36 BB B0 60 e 80 45T U6 88 28,08 ::2056 pa 4
2B004 27931383 6380486.2 18 75 125 88 106 80 55 84 96 1350 1538 pa 2
28005 2783178:3 /63804005 022 B0 it B8 G 60T 82 T LT ‘ L O0AR “pa 1
2B006 27931991 36805312 60 135 190 46 106 225 150 14 82 23.96 22.24 pa 4
2800727929967 63804994 36 15077 145 7001067, 2407 757 617885 18.50..:10.62 . ‘pa. 4
2B008 27931224 63805497 50 220 120 60 110 180 25 67 76 1280 1830 pa 2

L 44 BB 4B BBy SR S G428 pa G
6 75 45 42 48 457 pa 3
A g B0 B e £ 20,667 T T pat 0
2792763 9 saaoaeo 6 4 50 65 44 48 457 pa 1
2793053 o i34 105 - 6571 48782 17.94. pa: 3
27931621 6380733.6 64 225 315 24 88 325 200 14 74 1588 1283  pamwt 4
BO15 7 2793066.2 . 6380836,8° " 40 100 55 40180 : : ".21:80 L pa 3
2B016 2793107.8 63802016 40 140 210 44 84 , 15.95 pa 3
" OBO17: G A0 28 78 451 ABE T8 : ERea 20,47 wt: 3
28 60 50 34 62 90 25 21 34 2502 2449 wt 4
2801927932424 - A As T B0 28 B 82 2000 2B T 9840 T 4774, 1644 wt: 4
2B020 2703336.3 63811106 40 105 90 42 82 215 50 28 40 2085 14.10 wt 4
280215 27031101 638112267 180 26, QO 4 S B L pa.i 3
2B022 27933939 63811583 50 75 125 26 76 100 140 44 58 3369 17.74 wt 3
28023 | 12793190.8.6381166,2. 188 v 10 1600 UBG TA T ‘ 19,06 pa 3
28024 2793339.0 63811900 32 110 175 48 80 115 60 48 66 1622 1555 wt 4
2802527934739 16381238.9 12 .95 90 T B4 AR 120 3034 427 72000 BT wt 4
2B026 2793307.2 63812389 30 60 150 42 72 26.57 pa 3
2B027 +:2793341.6°:6381371.2.. . 12° .0 BO o BE 12638 ‘ 13.50 . pa 3
2B028 2793149.8 63813238 12 35 45 20 32 18.92 pa 3
2872793004.5: 63613143 8 B0 48 20 728", : :14:93; pa: 1
27928548 6381182.0 5 65 55 28 33 4,40 pa 1
1 2793550.6 :6380524.5 7 B0 B 2 28. : il S 0
27935363 63814549 4 45 40 30 34 5.08 wt 1
27934741 638149321 22 1105 90" 20 42" 60 90 - 27.:35% 11.31 14.04 Wt 3
2793409.6 63815256 20 120 195 20 40 9.46 wt 3
11.2793237.3 "/ 6381536.5 1 50 30 9 10 Uit R 1 fa 1
2793300.6 6381573.6 0 50 25 10 10 0.00 fa 1
1:2793333,3 1 63846521 0 40 25110 10 : . ) 20.00° “fa 1
27934619 6381399.1 14 70 120 40 54 11.31 wt 1
27936058 76381388.27 25 . 160 27530766 ‘ 78,88 wi 1
2793647.3 63812683 40 100 115 10 50 21.80 wt 3
$p793761.0) 63812896 20 i naB e g0 00 B0 : 29.74 fa: 1
27937650 6381338.1 28 65 100 10 38 23.30 fa 3
3..2793690,6' 63813424 42 80 957 0 B2 : L2170 wt 3
2793810.8 6381447.1 10 20 40 10 20 26.57 fa 0
/2793799,9. 6389506.0 1 -85 35 1020 15.95 w e 0
2793782.4 6381575.7 2 10 55 10 12 11.31 fa ]
2793699.1. ‘63815278 38 S A8 240 10:.:7 48 18.29 S (]
8 2793792.7 6381732.6 8 15 125 10 18 28.07 fa 0
2B049..72793791.3 . 6381941.7. 2 50 .. .75 6 8 229 fa 3
2B050 2793647.9 63817823 12 110 110 20 32 6.23 wt 3
28051 2793715.2.:6381984.1" . . 22 50 .65 20 42 2375 wt 3
2B052 27937167 63821055 31 65 100 10 41 25.50 wt 1
28053 27936479 6381944612 85 - 80 30 42 10.46 wt 1
28054 27935558 6382191.8 10 35 60 10 20 15.95 fa 3
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Scarp Bottom Scarp Runout Toe Top Slope angle Geo.

Ref. No. Coordinates Height(m) Distance(m) Wldth{m) RL RL  Distance(m) Width(m) RL RL Scarp Runout Geology Seepage Symbol
280551 2793573:3" '6382084.5 . 20 70 10 .30 ' 11695 wt Yes 3
2793462.2 6382051.1 3 45 4o 10 13 3.81 fa 3
2763184.4 16382271.5 10 30 110 1020 18.43 wt 3
27933307 63821993 12 70 90 10 22 9.73 wt 3
9 2793109:2  6381810.4 - 60 125 65" 10- .70 25.64 wit 3
2793217.7 63817511 20 45 50 20 40 23.96 wt 3
61 27031844 63817014 . 35 75 75 20, 65 80 40 718 4025022482 . wt 4
2793051.0 63817529 11 45 75 70 81 13.74 wt 1
27930159 63816159 41 . 80", 110 2061 24.49 : wt w1
2792869.5 6381651.1 41 100 120 3 7 175 55 23 71 2220 15.34 wt 4
'9792814:0 - 63815362 30 60 40 301 60 55 25 .32 50 2657 . 26.98 wt 4
27927510 6381536.2 33 105 45 30 63 17.45 wt 1
" '2792784.3'16381625.1 40 45 100 30 70 41,83 wt 1
27927732 63817252 20 75 70 5 70 14.93 wt 1
- 2702852,9: 63818169 .21 90 105 50 7 13.13 wt 3
| 27929640 6381847.4 32 90 135 50 82 19,57 wt 1
27027566 63H18604 . 120 108 80 501 70 170 80 .. 40651078 1001wt 2
2792849.2 63819493 30 210 185 0 70 8.13 wt 1
737 2792017.7 16382025.2 - 20 115 125 4060~ 9.87 wt 38
| 27028807 63821067 10 60 60 40 50 9.46 wt 1
. 2792778.97 '6382301.2 8 80 130 10 18, B8 Am : 1
2792782.5 6382504.9 5 35 175 15 20 8.13 tm Yes 3
:1:2762082.5. 6382627.1 5 95 75 S5 10 3.01 tm : 1
8  2793117.7 6382390.1 1 100 95 9 10 0.57 tm 3
027932492 163825586 3. 70 50 8 1 2.45 tm 1
2793356.6 6382621.6 6 70 135 12 18 4.90 tm 1
2703 638 R & 80 - 35 4 11 --5.00 tm 1
2 35 90 10 12 3.27 tm 1

3 1 10 130 100 1 5,71 fa 3
6382417.8 5 25 85 10 15 11.34 fa 3
1.76382754.9° 25 40 75 8 10.5 3.58 tt 3
6382121.5 3 25 85 12 15 6.84 it 1
27095074 63624607 7 5 20:° 40 3 s 14.04, fa 1
28088  2793612.2 6382480.8 3 25 45 3 6 6.84 fa 1
"2B08Y 27996585 638251791 . 6" 20 50 3hi g 16.70" fa: 1
28080 974 63822011 30 100 125 10 40 16.70 wt 3
28081 2794079,0 63823752 1. 20 -+225 10 11 2.86 fa". 1
28092 2794488.3 6381745.5 2 100 125 8 10 1.15 fa 0
E083 2 ). 63821718 8 85" 55 6 9 312 L i
3 30 80 6 9 5.71 it 1
G4 75 L e 1305 e -0
2 50 135 8 10 2.29 fa 0
i, 10: .45 10:5011: 571 it 0
2 55 45 12 14 208 t 0

2. 25 145 P2 o Tl t 0
12 110 145 20 32 130 110 19 31 623 571 tt 2
3 50 130~ . 30% 33 3.43 t 0
5 30 35 10 15 9.46 fa 0
20 30, 40 10210 0.00 fa 0
1 100 75 9 10 0.57 tm 0
45 157 105 1077145 16:70 i 0
12 30 170 20 32 21.80 tm 0
13 M25: 180, .. 20 33, 5.94 tm’ 0
1 25 85 9 10 2.29 tm 0
180 30" 50 101128 /30,96 m 1
12 110 175 10 22 6.23 tm 1
i 163820678 12 80 100010+ - 22 ‘ 8.53; tm 1
2795697.7 63813529 105 210 65 50 185 300 125 30 130 2657 2262 kd 2
27957699, 6381465.9:. 1 34 85" 85 110 7. 144 160 125,70 “110"21.80" - 24:82 kd: 2
27062181 63813158 23 45 50 60 83 27.07 pa 0
27062737 6381367.7 % 1 80 120: 750300 80 2262, pa o
63815011 20 40 75 40 60 26.57 pa 0
27963941 "63813825: 7 130 80 125726057 7190 20,56 pa 0
2796457.0 63812936 66 115 225 30 100 29.85 ‘ pa Yes 0
i 2796614.4, 63814511 . .35 100 180 4080 155 150:: 30 75. 19,29 - -17.88 pa Yés 02
27966385 6381569.6 33 100 125 40 60 80 35 25 45 1826 2363 pa 2
o )4 638109547 2. 135 70 ? 7 : . pa )
) 27968923 6381226.9 ? 70 40 ? ? 7 pa 0
. 2796860.8.1 63812695 20 75 35 20 45 14.03 pa 0
2796870.0 63813436 27 80 55 20 52 18.65 pa ]
2797179.3 63815456, 10 .90, 55 30 50 6.34 pa 0
27971479 63817085 15 60 40 30 45 14.04 pa 0
7-+ 27967497 63818344 35 L85 70180080 120 40 24702238+ 2502~ pa 2
27967904 63819548 27 90 125 30 65 115 75 38 50 1670 13.21 pa 4
/12796870,0° :6382027.0- - 120 08’ 550 .30 69" 75 30 ..:89: 61 11.89 07 21.80 ¢ mr 4
2706901.5 63821104 33 120 90 30 75 90 45 40 60 1538 2125 mr 4
27969571 6382216.0° 7 115 85 80 4070 90 357 40 587 10,01 1843 imr 2
27670108 63822678 30 80 75 50 80 20.56 mr 0
327968071 63822160 12 160 140 60 91 260 2051 '45...82 74297 .10.03 mr 4
27966478 63818993 10 35 75 50 60 15.95 pa 3
£:2796644:1 63817733 - M .65 75 50 61 9.61 pa 3
27964107 63819233 10 70 50 20 40 8.13 tm 3
727964959 16382027.0. 6 . 85 40 2007031 527 tm: 3
2796610.8 6382047.4 12 155 55 30 42 443 fa 3
127963B4.8° 63821837 6 60 45 180725 571 tm 3
2796358.9 6382253.0 3 60 35 19 22 2.86 tm 3
2796475.6° 6382380.8 . 11 55 80 20- 31 11,31 tm 3
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Coordinates
27962107 6382582.7
2796229.2 6382704.9
2796221.8 6382004.9
;1 2796192:2' 6382969.8
2796016.2 63829253
. 12796027.3:.6383103.1
27961459 6383271.7
2706342.2 6383460.6
2796418.1 6383553.2
i 2796507.0. 6383679.1
2796116.2 6383693.9
i 2796121.8. 63836310
2796062.5 63835735
“1.2706008.8: 63834939
2795901.4 6383166.1
2795629.2-6383143.9
27957162 6383258.7
B - 6383060.5

2795147.6 6383232.8
1:2795106.9 6382123 4
2795219.8 63822123
63.12795519.9"

2795618.0

63826123

27959903
27960588

: 6382266 0

63821104
/16382162.3
6382303.0

/163861601

_ 6386166, 0

6382813.9

§7,2:1 6382842,0

6382924.2
8382006.4
6383196.9

2790823.4
127008334
0 2790917.6
172790851 7;;

2780950.7 of
T2791148,17 6382858.0
27911703 6382838.0
17-:: 2791228/4::: 6382607.9
27912665 63828821
7014247 '6382836.0
27913728 6382801.9
137613848 63827738
2791451.0 6382723.7

6382084.3

2371270146510
2791465 0

6382629.4

v 279204 7
27927782

2792711.5
- 2792678.2 176384196.6
27926244 6384129.9
i -2762587.4 - 63840910
2792550.4 6384057.7
2792498 .5..6384022.5
34 2792452, 2_ 6384002.1
',5527924059 563839577
2792376.3 6383937.3
8727922781
2792142.9 638»3848.4‘
0 27920614 76383813.2
2791850.3 6383804.0

6384405.9
63842066
6384242.9

2791805.8 6383789.2
12791628:2
2791509.5
- 27913502
27910687
127009816
2790990.9

6383950.3

6384267.0
6384446 6
6385128.2

6382504.9°

63627056
63827618

6383227.0°

- 838312417 -

63826475

1963825412

163830414

4 2791754.0 - 63837558
- 6383959.5"

6383972.5:.

Scarp
Height(m) Distance(m) Width(m)
10 45 40
10 40 50
5 45 35
2 15 50
3 35 15
3 35 125
3 10 65
6 75 .85
5 100 110
6 95 85
15 25 40
.82 150 80
50 155 95
20 100 : 105
25 90 100
15 75 105
30 60 150
1 10 250
1 15 95
05 35 75
0.5 120 65
0.5 S75 60
5 35 75
10 30 160
10 35 65
gt 15 55°
3 75 30
2 90 120
4 145 55
4 35 90
5 100 110
13 50 145
7 30 115
g 25 135
14 15 130
14 200 70
10 20 30
10 b 60
10 25 65
18 507 50
18 20 90
18 30 45
18 45 70
16 40 45
14 50 60
18 80 75
16 45 40
16 20 15
18 20 110
14 15 110
14 10 95
14 85 85
14 125 60
8 25" 50
10 75 35
10 110 40
14 35 75
16 535" 60
20 30 25
2 25 50
22 20 40
22 25 35
22 20 30
12 80 50
12 35 70
12 17.5" . 50
12 25 50
14 15 75
16 20 25
14 20 400
16 275 60
16 20 35
16 25 20
16 225 15
14 275 30
16 30 90
16 40 65
18 25 65
0 20 25
18 25 70
18 40 60
18 50:0 165
18 60 100
20 40:." 250
16 45 65
14 50 215
4 60 45

Bottom Scarp

RL

CANMNARNOCOOO000CO0O0O0000O0O0OINNINNNNIDEDADNRNNNNORNNNELRLNNNN R &N

RL

Runout

175
165
140
85
700

45
40’

55

4
50
40
25
40

20
20

40

40

70:

45

110

45
45

2%
15

25

55

20

20

20
25

25

16

20

Toe Top

10
16

.20

20

10

10
12

16

Slope angle
Distance(m} Width(m) RL RL Scarp Runout Geology Seepage Symbol

12.63
14.04
6.34
7.59
4.90
4.90
16.70

21.80

24,57

33.69

4388

47.73
41.35
47,73
8.53

1802

34,44
25.64
43.08
38.66

34,99

30.19
38,66
3262
35.42
26.98

©.28.07"

21.80

32.62"

0.00
35.75.
24.23
19.80
16.70

1.26.57

19.57

1564

3.81

15.95
17.81
20,02
19.44
23,20

12,53

©12.68;

17.18
16.70

29.05
24,70

20.90
25,64
16.70

38.66
30,96

19.29

2423

tm
tm
fa
fa
fa

mr:,

mr
mr
mr
mr
mr
mr.
mr
mr.
mr
mr

myftt

-t
it

L im

tm

m

fa
fa
fa

fa.:

fa
fa
fa
fa,
fa

A

tm

tm -

im
tm
tm
m’
tm
m
tm
tm
tm
tm
tm
tm
tm

Ctme

m

Cm

tm
tm
tm
tm
tm
tm
im
tm
tm

tm-.

tm
tm
tm
m:
tm

2Hm

tm
tm
im
im
m
tm
tm
tm
tm
tm’
tm
tm
tm

‘m

tm
tm
tm
tm
tm
tm
tm

Geo.
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Scarp Bottom Scarp Runout Toe Top Slope angle Geo.

Ref. No. Coordinates Height(m) Distance(m) Width(m) RL RL  Distance(m) Widthim) RL RL Scarp Runout Geology Seepage Symbol
38049 :2791076.1- 6385131.9 6 60 .60 6 12" \ 571 im 3
3B050 2791089.1 63853079 10 20 60 4 14 26.57 tm 1
3B051. 2791481.7:6385341.2 8. 25 75 4 12 17.74 : tm 3
3B052 2791607.6 6385213.4 8 30 80 4 12 14.93 tm  swampy 3
:3B053 -'2791537.3 63846282 .10 40 65 8 18. 14,04 tm : 0
38054 2791778.0 6384580.0 2 40 40 14 16 2.86 tm 0
38055 :2792131.8' - 6384665.2 6 25 75 8 14 50 _ -13.50 tm 1
38056 2792302.2 6384535.5 8 20 80 4 12 45 45 2 6 2180 1253 tm 4
3B057..2762368.9 :6384598.5 6 25 65 4 10 40 50, 2.6 1350  11.31 im 4
38058 2792413.3 6384648.5 6 25 45 4 10 40 45 2 6 1350 1131 tm 4
3B059°: 2792418.9 . B3B4794.8 8 40 85 X 14 80 65 27107711317 853 tm 4
3B0B0 27925355 63847745 10 55 75 6 16 10.30 tm 3
38061 2762586,5 6385172,7. . 12 3 205 2 14 e ' 18.92 tm 3
3B062 2792767.1 63852616 8 65 65 4 12 7.02 tm yes 3
+ 6385385.7. .8 30 80 e c . 14.93 m yes 8
B064 7.4 63854857 10 40 80 4 14 , 14.04 tm 3
B06s. 12702007.6° 63856431 12 0 10 110 4 e 50495 m o
38066 2788670.3 6385174.4 8 20 45 10 18 60 30 2 10 2180 1493 tr 2
67,278 ‘63852003 - 10 4070745 6160 v SO A4 tr 0

63852596 12 35 40 8 18 70 30 2 16 1892 12588 tr 2

38089 {5385287.3 14 - 40 v 740 8 2200 19.28, tr 0
38070 27888740 6385341.0 4 30 95 6 10 70 30 3 B8 759 571 ir 2
BO71: 2 4 63854282 .10 . 3070 .85 8 18 - R ‘ 18,43 tr 3
38072 2789007.3 63852540 14 45 80 4 18 , 17.28 tr 3
48073 ::2789220.3- 6385365.1 6 25 55 67 a2 13.50 tm 1
3B074 2789237.0 6385439.2 9 25 60 4 13 19.80 tm 1
07527892 638558 9 15, .55 4770048 : : 30.96: tm o0 3
9 20 60 4 13 75 30 2 6 2423 834 tm yes 4

10 25 150 A 21,80 Cm : S
10 40 50 4 14 14.04 tm 3
12 1150 2260 Bl 18 g 5.96 tm 3
3 20 65 14 17 75 60 4 12 853 983 tm 2

848224 B AB L MO A 200 ; ‘ 7.59 tr A
6384220.5 8 25 110 10 18 17.74 tr 3
16384118.7 1070070 19550 8500018 813 tr 1
14 40 125 4 18 19.29 tr 3

8 35 85 10718 1288 tr 3
6383833 4 80 70 10 18 5.71 tr i
: : 85 1855010050018 538 tr e
200 140 6 18 , 3.43 tr 1
1057 75 G900 012000 BB 3T 18 88 1.6 tr T4
165 35 10 18 2.78 tr 1
70:.- 50 8 12 90~ 50 ...4:.10°. 490 . 508 e 2
25 50 4 14 21.80 tr 3

‘ 20/ 260 20725 443 tm 3
6382607.5 . 115 60 05 2 0.75 tm 1
B 7Xeok ey ' -83827576. 18 60 i AGTL R 18 14.93 wt 0
4A002 27905729 63826942 18 45 55 2 20 21,80 wt 0
"4AD03: 2780527 2 1 63826866 16 2007 AR 20 A8 38.66 wt 3
4A004 27904145 63824935 20 60 110 6 26 18.43 wt 3
47005 3 44 n B0 70 1207126 115,84 wi, 1
| 4AOD6  2790347.6 6382490.0 6 35 50 12 18 9.73 wt 1
TAM007: 27902455 63828738, 22 45 45 224 26,05 wt 3
4A008 2790185.6 63823280 24 75 45 2 26 17.74 wt 3
09" 27/ L T R 050008 30.96 wi 8
4A010 8 15 55 18 26 28.07 wt 3
4R011" 2780076, 4;::63820956 B A0 A0 1828 11.31 wt 3
4A012 2790030.6 63821942 12 20 65 12 24 30.96 wt 3
4A013::-2789988.4. 63822822 26 L4580 2 28 : : 30,02 wt 1
4A014 27897736 63820604 24 45 20 6 30 28.07 wt 0
CAADNS . 27896750 1 63818385 1 18 500 95 4 22 19.80! wt 3
4A016 27896116 63817364 18 65 145 10 28 15.48 wt 3
47017 {63815¢€ 186 125 50 1480 . 7:29 wt 1
4A018 4 6 90 50 24 30 3.81 wt 1
4A018 2739277 27638157467 6 557 1140 24075807 6.23' wt 1
4A020 2789177.1 63817478 28 40 45 4 32 34.99 wt 1
A 7168817055 ¢ 28 B0 50 470, 08000 : 2747 “wit 1
817016 24 30 55 10 34 38.66 wt 1
A023 " 278880 381301.3 20" - 45 15 6: 26 . . 2395 wt 3
4A024 27890116 63812974 14 142.5 100 4 18 5.61 wt 3
14A025  2760089.4":'6381189.6 - 30 85 65 8 38 Tl 24,78 wt 3
4AD26  2788003.9 6381101.1 13 40 60 10 23 60 45 2 16 1800 19.29 wi 4
4AD27 27890886 63810549 28 <120 30 4 32 1313 wi 3
4A028 2789038.6 63810126 11 80 30 4 15 7.83 wt 3
4A029.1 27892678 63680007:2 1 22 150 ;-85 14-7.7:36 8.34 wt 3
4A030 2789157.9 63808740 20 55 95 12 32 19.98 wt 1
4A031 7 2789096.3 " 6380827.8 22 80 85 1032 e £715:38 Wt 1
4A032 27889038 6380677.7 10 45 50 4 14 12.53 wt 1
4A033  2788849.9. 63806238 . 11 50 60 4 15 o 12.41 Wt 1
4A034 27888555 63805172 12 65 50 6 18 10.46 wt 3
4A035 2788923.16360444.9 8 70 60 14220 6.52 wt 1
4A036 27888700 6380377.3 18 100 110 6 24 10.20 wt 1
4A0377 2788807.3.7 63802277 20 17570400 180 86 : 6:52 wt 1
4A038 27888314 6379967.1 14 95 100 32 46 8.38 wt 1
4A039 "2788797,6 63798464 . 12 925 140 346 : 7.39 trhi 1
4A040 27887494 63797402 12 70 95 4 56 » 9.73 wt 1
4A041° 27888604 63798223 - 16 125 175 42 58 7.29 tm 1
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2788749.4
:2788942.4.
2788913.5
(27890471
2789363.7

2789217.0
- 2789112.8
2789093.5
- 2780058.7
2788939.0
2786271,
2789363.7

2789495.0

2789394.6
27802093

. 2789074.2:.

. 2789485.0 .

: 2788502.7

Coordinates

6379687.1

"6379523.1

6379605.1
6379584.8
6379496.0
6379635.0
6379608.0

/63797161

6379766.3

16379009.1 -

6379750.8

6379920.7

6379947.8
6379947.8
6380094.5

16380160:1

6380160.1

116380055.9.

2789147.5

B3 2TBE0AT A

2789051.0

327892054
6380206.4

27892479

""'2790058.1

276023858

2790122.2

0 2790354.6

12790507.9
_2790675.2
2790477.9

1427906328
2790692.7

2790872.3

2790985.0

2791132.9

2791404.0

2791470.9
2791463.9

2789583.8
27896417
27896494

27897431

2787722.8
©2760043.3

2789827.0

+:2789872.6

2789622.4

'6350495 6
£6380639.2,

+16380736:5
6380833.1

63800223
63810078 -
6381056.2

079081 7.3

i o780976,4

127606328
% 2780063.8"

L 279108610"

2791414.6 6
2791463.9

T 2T805808

6380055.9
6380067.4

6380156.2

‘63814167

63811528
6381334.9

6381648.4

16381651.9

6381658.9

63813647 -

6381334.9
6381845.0
6381989.9
/63821028

6382190.7
16382292.8

63824266

6382475.9

6382437.2"

6382433.6

27911610 63820491

163826500

6379557.8
6370538.5
6379774.0
'6379650.5
6379700.7

6379692.9.

6379843.5
6379986.4
6380044.3

63BO17A7

63813126+

63824618

'6382620.3

63827013

Scarp

Height(m) Distance(m) Width(m)
10 95 70
56 125 7 105
40 140 100
16 40 45
14 20 50
26 30 95
24 95 50
12. 35 45
16 25 125
22 100: 100
16 60 60
12 75 45
14 65 50
8 60 125
22 170 170
20 70 120
9 55 75
8 35 35
16 35 40
14 45 145
20 50 105
12 27.5- 45
10 45 30
12 =78, 35
23 60 100
12 50° 40
10 40 115
12 B5. 55
3 25 60
2 100 115
18 30 85
22 218: 55
12 20 70
4 20 30
28 110 225
9 ‘60 48
10 35 35
8 30 30
10 30 60
10 407 35
14 90 55
26 50 50
30 75 50
20 118 60
8 40 30
12 30 90:
14 145 135
10 40 60
16 25 110
8 25, 50
18 60 95
2007 407 280
10 45 55
10 200 50
8 35 55
8. 65 80
26 85 120
22 65 90
10 30 90
8 30 40
6 30 100
18 80 70
18 325 50
22 90 225
16 40 115
22 45" 100
20 140 110
16 35 85
18 70 95
24 80 55
22 90 90
12 30 55
12 375 60
12 85 . 80
20 15 40
24 207 35
24 20 35
12 100 125
12 40 95
16 85 150
30 130 175
18 75 40
36 80 50
10 80 55
28 90 70
16 35 55
16 20 45

Bottom Scarp
RL RL
44 54
14 70
24 64
18 34
36 50
10 36
8 32
8 720
8 24
14 36
40 56
24 36
30 44
42 50
26 48
20 40
28 37
12520
6 22
14 287
8 28
6 18
10 20
8 20
8 31
B 20
24 34
10: 22
32 35

L340 86
12 30
10 32
20 32
1657720
6 34

By
4 14
LBLE
24 34
18: 28
8 22
"8 34
10 40
1607 14/360
4 12
6 18
20 34
414
4 2
B8
10 28

Coq4iE 34
8 18

) 16
2 10
2 10
4 30
6 28
12 22
6 14
12 18
6 24
6 24

4 26
10 26
2.7 24
4 24
4 20
4 22
20126
2 24
10 22+
10 22
10 22
2 22
0 24
0 24
62 .74
62 74
60 76
20 50
38 56
20 56
52 62
22 50
18 34
16 32

Runout
Distance{m) Width(m)
120 65
100 95
50 25
90 70
60 80
160" 35
115 60
100 110
50 40
40 20
50 50
50 40
150 ‘185
100 15
0 s
105: 100
95 65
75 25
75 30
65 30
45 25
110 25
110 40
100 25
45 35

Toe
RL

16

18

34

[+2]

11

10

24
49

20

Top
RL

22
28

37 -

1200

12

24

22

28

20

22

14
12

16

36

56

30

Slope angle Geo.
Scarp  Runout Geology Seepage Symbol
6.01 wt 1
24,13 24.23. wt 4
15.95 22,78 wt 4
21.80. . 17,74 . wt 2
8.84 wt 3
40.91 17.28 owt 4
14.18 wt 1
18,92 wt 1
32.62 14.93 wt 2
1241 :10:27 tm 2
14.93 wt 1
9.09° wi 1
12.15 wt 1
7.59 wt 1
7.37 6.94 wt 4
6.71 wt 1
9.29 wt 1
12:88; wt: 3
24,57 wt 3
17,287 41310 m 4
21.80 21.80 tm 2
©28.57 1538wl 2
12.53 wi 0
9,09 g wt 1
20.97 21.80 tm 4
13.507 wt 1
14.04 wt 1
- 8.04 Wt 1
6.84 tm 1
-11:31 imn |
30.96 tm 3
5,84 A tm oo 3
3096 2375 im 4
B e 0
14.28 10.57 tm 4
--8:53 : tm 0
15.95 wt 3
14,93 wt <
18.43 wit 3
14,047 L0 wt' [5}
8.84 9.09 wt 2
2747 oM 3
21.80 19.57 tm 4
G987 : tm i3 It
1131 tm 3
2180 Amy L8
551 tm 1
14.04 “tm 3
3262 tm 3
4774 Ctm 3
16.70 tm 3
12887 Am: 3
12.53 tm 3
26,57 tm 3
12.88 tm 3
7,02 im 3
17.01 tm 3
1870 “tm 3
18.43 tm 3
44,93 m 37
11.31 tm 1
12.88. “m ]
28.98 tm 3
13,74 5 11.31 tm 4
21.80 13.61 tm 4
26.05 Atm _ ' 0
8.13 tm Yes 0
124,87 fma 3
14.42 tm Yes 3
16,7047, 74 4m 4
13.74 tm 3
21.80::14.93 t 4
17.74 17.10 tm 4
8.04 7 S e 1
§3.13 tm 0
50,19 Cm: 0
50.19 28.07 tm 2
6.84: .| i
16.70 wt 1
10186 wt 3
12.99 wt 1
13:50 16,22 wt 4
24.23 16.22 wt 4
743 7.41 wt ! 12
17.28 wt 0
24,57 17.28 wt 2
38.66 wt 3
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B

AA1a
4A144

FAAITY:

CAPATS;

41T

CAATeL

L 4A185

apg7

C4A103

AA187 5

AR207

. 4A213

Coordinates
2789634.0 6380094.5
2789939.0 6380028.8
2789830.9" "6360036.6
2789888.8 6380086.7
2789819:3 +6380191.0
2789981.5 6380237.3
2789857.9. 6380279.8
2789915.8 6380426.5
27899317 6380595.2
27899302 6380669.6
2790009.8 - 6380584,1
2790089.6 6379994.1
27900973 " 6378920.7
2790170.7 6379781.7
27901938 :6879502.5
27901359 6379496.0
2790271.4° 6379480.6
2790356.0 6379457.4
2790753.7: 6379542.4
27907344 6379692.9
1279046417 6379708.4
27904294 6379600.3
27904294
2790379.2
127902804
27902324

Ref. No.
4A129
4A130
4A131
4A132
4A133
4A134
4A135
4A136
4A137
4A138
4A139
4A140
AA4
4A142

4A145.
4A146
NI4T
4A148
4A149"
4A150
4A1617
‘4A152 6379665.9
Al 63706813
6379859.0
1 6376867.1
6380005.7

, 27.9039,‘ 9.
£ +279027496
2790132.1

[ oTe0195:7

6380314.5
6380506.0;
6380561 8
6380662.2
6380729.1

2790121.3

63810264
0763811104
‘6381164 0

[4A169 " 2700806,

4A170 ’ 6380558 1

4A172

6379936.2
638019810
6380353.2
16380407:2
6380543.2

~2790626.2
2790711:2
27909390
+2790900:4.
2790897.6

4A174
4ATTS
4A176

4A178

' 6380874.0
/6380967.0
6381100.8

AA1BD
4A181:
4A182
BR1E
4A184

2790957.7
2791020.9
2791072.9

91024.6 6380874.0
27617904 6380885 4
4A188  2791050.6
“4A187 1 27910

4A188
4A1R9 -
4A190

'6360264.4
6380121.5
63709323
6379843 5
6379608.0
£379774.0

27910834
2791132.0
2791166.8
2790977.6
127910432
2791074.1
27912740
27914947
2791844.6'.
2791255.6
12701367.6
2791520.3
27912863
2791180.2
27912403
27914526
2701519.8
27914950
27013304

4A192

4A194
‘4K195°
4A196 6379716.5
6378526.4
6379897.6
63798358
6379818.8
1'6380170.8
6380273.4

4A198
4K199
4A200
4A201:
4A202
4A203 ..
4A204
4A205:
4A208

63800045
16380298.7
6380400.8
4A208 6380637.8
AA200: 21
4A210 27915600
4A211 27917038 -
4A212  2791618.9
127916304
2791569.3
2791473.8

6380556.4
6380775.8
6380772.2
6380847.8
4A214 6380977.4

4A215

637978566

6380117.6- -

: 9
163803261

6380755 1

4 63810339/ "

63807201

6380306.8

63800288

6380496.3

63807156

50+ 6360568.3

6381136.6

Scarp
Height(m) Distance(m) Width(m)
16" 30 45
22 90 60
12 35 90
22 110 70
8- 35 .95
8 65 100
3 30 75
8 75 85
26 160 80
16 100 85
22 130 135
2 15 65
8 60 60
8 105 95
20 90: 190
14 70 50
20 75 55
70 180 100
10 65 155
22 140 125
46 130 235
56 165 60
36 80 95
12 30 55
8 50 95
64 55 80
10 30 65
18 55 50
32 105: 70
13 70 60
(] 20050 40
8 65 40
10 30 45
10 25 40
18 50 60
16 80 125
6 20; 30
6 30 100
8 357 35
8 65 40
16 85 50
-] 60 75
10 75 105
34 60 165
20 60 100
8 30 45
14 75, 80
10 85 100
20 100 . 150
24 120 150
22 150; 175
24 130 80
28 125 130
22 80 165
38 85 170
52 185 190
20 67.5: 35
48 130 115
48 140 110
20 80 35
34 150 75
28 105 90
26 165 150
10 60 90
10 80 60
20 50 120
40 125 125
33 230 180
34 210 230
17 178 115
16 105 115
38 140 120
12 70 45
16 105 35
4 32.5 25
60 60 35
8 50 90
12 50 100
6 40 75
10 87.5 60
5 75 30
12 65 220
8 60 95
26 65 115
10 42,5 35
14 135 130
10 50 45

Boltom Scarp

RL

RL

Runout

Toe Top

Slope angle

Distance(m) Width(m) RL RL Scamp

90

210

186
155
115
95

70

165

90
15

125
160

195
165-

175

95
200

70

40

225

&5

30

45

70

35

60

130
85

70

65

45

30
25

26

46

34
32
56

23

52

42

46

48

62
62

35

60

70
72

28,07
13.74
18.92
11.31
12:88
7.02
574
8.00
9.23
9.0
9,61
7.59
7.59
436
12,54
11.31

14,93,

20.22

875

8.93
19.49
18.75
2423
21.80

-9.00.

49.33

18:43.

18. 12
16.95
10.52

18.70"

7.02

1843

21.80
19.80
14.93
16,70
11.31

12.88:

7.02

510,66

5.71
759
2054

18,48

1403
1057
6.71
14,31
11,31
8.34
10.46

12.63

15.38

©121.80

16.70

16,50

20.27

1892

14,04

12,77

14.93
8.95
9.46
713

21.80
17,74
8.16

1920,
555
8.66

15.19
973
8.66
7,02

45.00
9,00

13.50
8.53
6.52
381

1046

759

21.80

13,24

5.92
11.31

Geo.

Runout Geology Seepage Symbol

11.31

18.92

17.97
19.86
21.80

20,75

13,65

4.85

12.53

8.80.!

2141
17.35

13.83
15.58

9.09

8.38
12.41

SESSESSSSSSSSSsSSEsSEsssssEssSssss
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poss.

Yes

3
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Coordinates

2791604.7
2791868.5
2791838.2
2791831.1
2791753.3
27918347
2792192.0

'2792082.3

2791735.6

27917498, .

2792029.3

270210715

27921354

2792308.8

2792192.0

27921319

2792004.5

27918453

2792081.1

3527921425

41.: 279201.7"

45.2792209.7

3278217
5. 127921114

57.112791969,7

2791735.6

27918185

2792276.9

127923194

2792238.0

2791990.3

2792245.9::

2792230.9

2791930.2

27917710
27920540
27927828

27921779

27822734

2792212.2
2792065.1
2792050.6

2791887.9

7916395

2791634.4

arenten:

2791926.1

65: 27919806

2791917.9

727918688

27917925

41 27620051

27920433

27928087

2792348.5

73127923349

2792463.0

5. 27024248 .

2792528.4

2792489.2

127924538

3. 2792564.7 "

2792411.4

27924574

2792404.3

41279285883

2792591.8
27924998
27923158

| 27924149

27925104

2792563.5;

2792535.2

27923229

2792499.8

£1276248510.

2792452.5

927024111

27924525

127927272

2792933.9

6381260.5
6381416.1
6381302.9
63812109
6381122.5
6381065.9
6381430.3
6381267.5
6380899.0
8380768.7
6380899.6

:6381016.4

6380938.5
6380949.1
6380814.7
63807439
6380814.7
6380726.2
6380701.5

/638D680.3

6380616.6
6380545.8
6380666.1

16380591.8

6380450.3
6380446.7
6380429, 1

6380386.6-

6380344.1
6380305.2
6380209.7

163801106

6380032.8

116380170.8

6380103.6

7/6380026.7

6379884.9

6379800.1

16379874.0°

6379850.3

163799304

6379868.5

163708603

6379830.4

8379754.0

6379699.5

63706368

6379756.8

16379655.9:

6379655.9

6379566.0

6379506.0

6379544.2

163795333 -

6379642.3

6379912.1

6379804.1
6379835.8
6379844.0

. 6370966,6

6380015.1

6380414.9
6380471.5

6380804,1°

6380825.3

6380913.8.

63809951
63800951
6381019.9

'6381235.7

6381164.9
6381143.7
6381363,1
6381405.5
63814834
6381622.1
6381701.8
63817875
6382091.7
6382517.0
6382632.2

3797459,

Height{m) Distance(m) Width(m)

24

Scarp

100

185
75
70

115.

100

RL
10
12

Bottom Scarp

RL
34

Runout Toe
Distance(m) Width(m) RL
185 80 6
125 50 7
130 30 12
115 65 17
70 30 21
65 45718
135 90 8
45 50 10
100 190 . 28"
95 20 54
75 30 48
75 807 48
55 35 50
140 40 84
145 90 85
255 85 83
115 30 59
45 35 60"
135 45 60
175 110 64
70 80 88
100 60 70
150 75 60
100 100 =34
115 100 30
125 100 38

Top
RL
13

32
30

25

28

62

70

52

58

Slope angle
Runout Geology Seepage Symbol

Scarp
13.50
7:59
11.31
10.46
6.52
27.47
6.84
9.09
19.06

16.35

14.04
17.74
6.34

18.43
13.24
12.41

17.74
2423

14.93

2180

19.80

218007

10.57

"116.45

20.38
19,08
9.09

18.29. .

19.12
14.93
12.04
27.07
16.70

870,

12.68
17.74
18.05
19.65
17.45

18,92:

23.30

8.61

17.33
18.29

5.46

12.09

1548
17.28
17,28

25.64

16.98 =

20.47

24.39
28.61

9.73:

13.57

1131

12.26
23.96

.20:32

21.80

14.42.

19.80

14.22:

15.64
13.68
11.75

§.§§§§§§§§§§.§§.§.§§§§4§§§§._§.§§§§§§§§§§§§§§§§§§.§§.§§§_§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§.§.§§§,§
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Yes

Geo.
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Coordinates
2793123.,0 . 6382410.7
2792877.8 6382103.5

+ 27929044 - 6382035.6
27927951 63819233
-2792718.3 / 6382097.6
2792632.7 6382065.1

27920782 6381825.9
2703048,1.6381757.9
27928961 6381536.4
97927833 1 6381660.5
27927227 6381536.4
5 13792630.7.:6381547.0
27830163 63813135
9703044,6 63811154
27931694 6380881.9
©12798037.:6. 63808356
v 27930;8 8 63807899

3. 702786.43.7 63807545
24 2792010.2 6380574.1
279303787 6380468.0

7. 27925087 6380422.0
2792867.8 6380340.6

27028263 1 63804008 "

”27‘925201 63801106

04 2780040:7 7 63792677
2789052 1

‘ 789466 9 6378610 0
727894853 6378445,2
2789347.5 6378445.2

2788927.1 6378519.1

| 27888362 6378365.6

" 27886657 6378269.1
- 9788705.6 - 6378144.1

25 2788983.9 6377797.5
27866668 63770111
27 057 8 63779225

27893248 6377717.9
27891316 | 6377502.0
2789307.8 6378110.0

2789691.2 6379374.2
127601784 63789334
2789603.2 6377507.7

2789540.7 6377967.9

2789838.0 6378080.9
.2790018.9 1 6378113.4
2789889.0 6377974.2
2789893.6" 63775938

$2792898,5. 6381828.8 .

63791 89 5

12780049 4. 637883611
2780035,0,1 63784509
163782804
163778259
8. 27609555 6377519.0°

27884214 63780361

- 278B597.5. 6377695.2:

3 D78060B,Y" 16378127.0°

Scarp
Height(m) Distance(m) Width(m)
5 65 60
10 60 35
10 .35 135
32 165 190
50 125 75
18 55 40
20 105 120
23 95 160
10 40 © 36
42 100 150
10- 50 60
30 90 - 110
32 85 200
8 25 50
20 120 160
12 85 75
20 90 65
12 125 55
12 85 " 70
5 30 45
11 25 45
50 245 135
4 25 85
4 15 75
50 100 175
28 70 230
12 45 55
42 132.5 155
28 70 85
42 105 110
28 85 80
50 190 170
46 150" 165
16 62.5 50
16 40° 140
46 150 165
12 =75 75
34 90 80
9 25 50
22 75 140
22 420 40
12 30 55
16 307 70
14 85 45
78 170" 250
6 35 55
10 35 70
10 50 90
56 150 130
38 80 165
10 35 125
36 80 130
54 155 140
18 40 175
16 80 100
30 100 120
14 60 80
34 105 200
36 125 175
10 75 210
12 60, 75
34 257.5 160
-3 15 105
20 97.5 70
24 65 90
24 90 130
12 90 150
42 15 70
26 75 135
30 100 455
50 180 110
38 210 235
? 1007 - 10
14 150 85
? 160 65
28 60 175
52 150 175
2 25 60
2 20 145
22 200 60
56 140 250
54 155 210
50 15 130
28 95 70
46 245 175
22 150 215
24 100 140

Bottom Scarp

RL
5
40
50
40

RL

Runout
Distance(m) Width(m)

225 85
175 100
100 60
%0 25
255 85
165 40
70 75
85 40
w
250 200
14807 20
140 " 50
85 )
657780
210 250
140 30"
135 70
160 85
8 40
) 85
190 160
140 80
225 100 -
395 410
180 75
220 125
130 60
298 100
175 80
135 150
100 75
95 45

Toe
RL

35

20

52

34

&8

48

84

78

32

,42

68

.40

18

88,

58

50

Top
RL

70

70

26

40
88
86

108

100

86

5. 110

76

68

78

104"

44

8
84

64

88

88

120
130
120
130

126

20

62

Slope angle
Runout Geology Seepage Symbol

Scarp
4.40:
9.46
15,95
10.98

21.80
18.12

10,78

13.61
14,04
22.78

1131

18.43
2063
17.74
9,46
8.04
12,53
5.48

804:

9.46

9.34

16.55

3.43

571

11.09

16.22
34.44
20.63

2289

13.93
15.48

17.45

131,61
120270

20,85

19,65

16.89

1865

9.93'

10.57
1474

11.31

14,93

9.49
16.52
10.30

. 16.85

21.80
23.75
15.31

im
wit
wt
wt

pa

=
o

e L ) e R  E Tt P R F R R I T P P P PP PPy

Geo.

3

3
3
2
3
3
3
1
0
4
1
3
4
0
1
3
3
3
1
2
3
4
1
2
4
2
3
3
3
3
1
4
4
3
3
4
1
1
0
1
4
3
g
3
4
3
3
3
4
3
1
4
4
1
4
3
3
4
4
1
1
3
3
1
0
4
3
3
4
4
4
4
2
0
2
3
3
1
1
0
1
4
3
4
0
0
"]



Coordinates
3 2789889.0 6377519.5
+./2790097.8. -6377510.3
2790046.8 6377635.5
2790376.2° 63775474
2790608.1 6377496.3
- 27904968 63776123
2790770.5 6377589.1
27908262 6377700.5
1 2780914.4 6377825.8
2790770,5" 63778536
2790040.0 6377909.3
427902834
2790153.5
8. 97902138

2790037.5 63783
-2790371.5 - 6378456.7
63785124

9 2790199.9
27904086 '6378628.4

6378670.2

6377983.5
/6378136.6
6378312.9

1427900189+
2789875.1
42789759.1.
2789842.6
1 278968565
2789639, 1

6378869.7

6379157.3
63792814
6379351.0

9 63792594
', 2780023.6:
2790125.6
27899725

2790060.
11279032511

6378930.0
63780228
6378869 7

'-"637§647.0
27907102 6378503.1

227008221/

' 63781273

2791239.1
27911092,
2791113.9
0 2791206.6.
91 27909422

) ;27908355

6378642 3
6379008.8

2780571.0
27004818
27904875
B.:'2790681.7. .-
~ 2790301.9
12790237.0.
2790255.5
£27903715
 2790364.0
£°2790784.4:;
2790858.7
2790970.0¢
7 2790993.2
2791127.8
27912438
0 2791381.9:
2791406.1
2791498.9
2791587.1
27916242
15 2791638.1
163 27915639
27914293
27815361
9 27917773
.112791670.6 7
2791452.5
2 27915546
2791781.9
/2791953:6
2792069.6
27919165
2791921.1
27919072
27917773

6379120.2
6379175.9
6379124.8

6379250.4
6379264.0
6379426.4

6379152.7

6378943.9
1-6378800.1
6378790.8
63787815
6378823.3
63787397
6378730.5
6378665.5
63784938

63783407
6378094.8
6377978.9

6377784.0
6377932.5
63778165
63780438
6378271.2
63783268
6378415.0

63780345 .

18378772:2':

6378004.2

.2, 6379322,0

63791619
6379032 0

6378767 6

6378424.3.

6378656.2"
9163780856
163790738
16379134.9.

163791619

16379268.7

16379101.6"

“ea7a4150
6378312:97
63780299,

63778304

Scarp
Height(m) Distance(m) Width(m)
34 105 45
36 120 60
6 20 115
22 75 150
35 230 290
18 80 ‘95
48 130 60
40 100 115
20 40 70
1 18570180
18 50 85
34 75 138
16 60 120
36 . . 135 85
58 130 255
14 T8 150
10 50 60
13 857 1. '85
22 100 250
14 BB 1301
36 115 150
360180 455
2 55 100
132 27010160
20 145 60
B4 B0 10
32 80 75
14 80" 65
14 85 35
18 120" 80
6 25 90
20 85: 160
10 35 30
12 40 20
20 90 65
6 20-¢ 45
14 95 120
12 95 135
24 175 130
36 165 220
20 50 65
14 80 60
18 75 50
9 1705 16k
22 215 90
32 90 100
18 25 245
8 12075700270
14 60 155
44 150 200
24 100 200
4 480 55
34 80 80
34 150+ 200
74 210 190
8 25 60
28 90 80
21 100 50
32 135 125
82 230 95
69 175 95
24 85" 150
16 100 100
18 135: 180
8 45 135
14 122.5: 60
26 80 75
9 40 30
26 150 135
28 60 115
30 70 70
20 5O 100
44 200 160
24 90, 75
108 30 85
22 110 160
26 150 110
56 255" 175
36 120 65
52 150 160
16 55 170
8 60, 85
? 120 100
30 100 85
26 70 40
24 75 55
44 200 225

Bottom Scarp

RL
76
82
114
110

122

RL

110
118
120
132
134

- 138

150

138

100
136
106

120

116
100
100
106
76

AT

88

166

Runout

Distance(m) Width(m)

105

220

150

145
100

150

205

8

110

) 140

250
95

220

200

140

75

200

%0
135.

45

150

70

100::

120

195

60

25

7160

90

1307
100

110

30

90

35

145

75

40

60
50

Toe
RL

88

110

92

68
93

42

34

50

90

82

92

79

58

%

86

50

.98

102

118

122

- 139

Top
RL

110

130

122

108
116

94

58

66

116

102

118
04

122

108

120

116

112

124

146

134
152

Slope angle

Scarp
17.94
16.70
16.70
16.35
8.65

112,68

20.27
21.80
26.57

47.21

19.80
24.39
14.93
14.93
24,04
10.57.
11.31
8:70

12.41

14.28:

17.38
11,31
2,08
6.76
7.85
12,77
21.80
9.93
9.35
8.53"
13.50

13.24

15.95
16.70
12,53
16:70
8.38
7.20
7.81
12.31
21.80

133

13.50

13,08

5.84

19.57

35.75
3.81

13,13
16.35
13.50

759

23.03

12.77-

19.41
17.74
17.28
11.86
13.34
19:62
21.52

20,27

9.09

10 08
652
18.00

12,68
983
2502

23.20

::21:80..

12.41

14.93°

74.48
1131
083

1239
16.70

19.42.°

16.22
759

16.70
20.38

17.74-

12.41

10,50 -

1822

1008  pa

Geo.
Runout Geology Seepage Symbol

15.95

16,35

19,73
12,85

21.14

20.63

18.43

10.99.
1092

16.91
17.53
12.80

19.54

733

§§§§_§§§§§§§§§§§§§§§§§§EE§.§§§§§.§§§§.§‘§§§§§§§§.§§§.§§§§§,§§§§§§.§§§§§§§§§§

2047 'pa
1186 pa

8.84 pa

o..-.-\oooooooorononﬂ_.mw.au_x_.w_‘oo.pw.n_x.ha-hmwaa,‘am“oo-xaw_povosm_‘dwuogm_.g,,w_‘N@Am_‘&_‘mﬂwom#dn_‘o'noooomoONO



Scarp Bottom Scarp Runout Toe Top Slope angle Geo.

Ref. No. Coordinates Height(m) Distance(m) Wldth(m) RL RL  Distance(m) Width(m) RL RL Scarp Runout Geology Seepage Symbol
4B130. “2792000.0 - 6378637.7 22 210 240 118,138 5,98 pa 0
4B131 27918870 63785402 14 40 40 116 130 19.29 pa 1
4B132° 2791884.0 . 6378582.0 . 28 45 40 100" 128 31.89 pa 1
4B133 2791689.2 63786377 38 95 200 112 150 21.80 pa 0
4B134. 27918515 6378684.1 . 28 50 45 1147142 ‘ o 29.25 pa 0
48135 27919629 63788233 34 115 210 102 136 18.47 pa 1
48136 2791554.67 6378930.2 ¢ 860" 450 170 80-- 118 105 40.-..82 1000 718.50-17.94 . “pa 4
4B137 2791661.3 63790135 = 16 21.5 50 98 114 30,19 pa 3
48138 :2791610.3 6379087.7 26 1505 70 78104 b 9:83, pa 3
4B139 27914108 6379069.2 36 156 100 94 130 13.08 wt 3
481407 2791099,9. - 6379032.0 .. 26 70 65 86 . 112 2038 3
4B141 27911046 63791202 36 80 85 74 110 80 35 72 98 2423 25.41 wt 4
48142 2791099.9° 63791991 - .32 85 25 66 98 20,63 wt 1
4B143  2791044.3 6379185.1 24 75 60 80 104 17.74 wt 1
AB144° 279104819 63792223 36 857, 50 62 98 ‘ 22,95 wt 1
63792455 34 90 40 60 94 20.70 wt 1
627910257 63792687 " 20 B0 A0 5678 S . 1843 wt 1
27911643 63794264 12 80 80 64 78 8.53 wt 1
48 27912339 63793162 5 T 4675 0 80 85 . 0 ‘ 6,34, wi 1
149 27913731 63793974 14 50 95 90 104 15.64 wt 1
50 :2791332.5 6379356.8 12 85 80 .04 106 - ‘ 12,31 wt 1
2791475.7 63792547 14 %0 45 98 112 8.84 wt 3
5227918341 63704032 - " 22 ¢ 85 80 106 128 ‘ 18.70 wt 1
53 2791508.2 6379213.0 38 175 230 98 136 225 325 82 120 1225 1350 pa 1
15427916103 63791619 50 225" 365 860 136 1253 pa 2
27923990 63702733 14 50 65 88 102 15.64 pa 3
g 7 6377866.3 9. 185 e : Qi pa; 1
6379403, 20 62.5 160 110 130 1774 pa 3
; ,»63794322 S70 215 1500640 134 200 857 64,1147 1803 " 19.29. - - .pa 4
63704148 18 85 110 64 82 11.96 pa 3
45022 95 21000 78070 1020 13.04. pa 3
53791805 12 55 80 63 80 85 25 86 78 1231 935 pa 2
279207427 637800818707 1T 0 4500 0 800 BB T 180 A100 Ly o2 pa 4
27922181 6379250.1 10 60 165 94 104 9.46 pa 3
427922778 163793568 20 170" 200 867" 108 671, pé 3
5 27925150 63792594 20 140 120 108 128 8.13 “pa 3
166, 27924779 63791759 ' 38 .100 165 q12: 150, 2081 - “pa 1
27977145 63790413 ? 135 95 ? 180 ? pa 0
iOT026B8.1 6387812957, 42 1) 90186 178 : 20087 “pa 1
34 150 85 100 134 _ 12.77 pa 3
TRB 0N AT 00 128 o A7:28 pa 1
66 160 65 88 154 22,42 pa 1
66 40 B0 8 42 12180 pa 1
.r 6o 85 7 ? ? pa 3
447 BE 0 94 g : SR e S 3
2793066.5 6379095.8 ? 50 0 7 ? ? pa 3
|-2701406.1 . 63788238 ¢ 18 -80 ‘625 108 - 126 12.68 pa 1
27910164 63792455 68 135 300 56 114 23.25 wt 0
563792504 . 12 85, 625776, 88: i 18,92 | pa: 3
6379250.1 16 25 65 80 9% 32,62 pa 3
:'_-'63858868‘ 20° 80220 R : TABA3 L me 3
 6386036.2 24 40 105 4 28 30.96 tm 3
6386120619 145 205° 2Rt ‘ ‘ R 2 tm 1
6386088.1 9 65 75 4 13 ‘ 7.88 tm Yes 3
1278 /6388938.7 "8 60 . 80 267 ;29 12.86 : Ctme 1
6 27847342 6386120, 10 100 245 18 28 110 40 18 22 571 519 tm 4
| 278482511 63862245 '20- ¢ 85 145, 6..728 : ' 19.98 Cim Yes 3
27849225 6386399.9 22 45 190 4 26 26.05 tm 3
9 27849031 6386503.8 10 85 155 187728 : 6.01 " tm 1
27849200 6386575.2 6 60 45 20 28 v 5.71 tm 3
v 25163865482 7 807 50 1628 ‘ 6.65. ‘ tm 1
6386692.1 7 30 165 6 13 13.13 tm 3
8 63878064 .18 30 800002 18 28.07 tm o
6 63877758 14 30 35 2 16 _ 25.02 tm 0
‘ )97 63876606~ 18 10 40 20000200, 60 3577700 18..°60.95 -~ 18143 . - tm 2
27850688 63874724 16 20 110 2 18 38.66 tm 0
278515987 68874724 8. v 200 0 2 18 38,66 tm 0
27852736 63874193 16 25 95 2 18 32,62 tm 0
7, 2785398.7 1 6387495.1 %10 35770 4 14 16,95 tm 3
27854594 63875255 12 60 120 4 16 11.31 tm 3
1 27857382 63880450 6 100 1007 4040 3.43 tm 1
2785857.6  6388136.1 4 55 115 4 8 4.16 m 1
‘27659624 16387696.1 10 20 180 4T 14 26.57 m Yes 3
2786024.5 6387813.7 3 30 120 6 9 5.71 tm 1
©12786085:1:: 63879957+ 6. 450 230 10.:°7°18 _ 16,84 im; 1
12786316.5 63880754 16 80 260 4 20 90 100 2 10 1131 1131 tm Yes 3
27865251 63878137 6. 1 250 90 40 13.50°; tm 1
2786638.8 6387946.4 6 25 135 4 10 13.50 tm 1
127669302 1 6387882,4 10 . 85 115 12 .22 8.7 tm 1
) 2786650.1 63877247 12 65 100 2 14 10.46 tm 3
/. 27867830, 6387658.2 . (32 150 140 8 400 ¢ 140 100712728 12,04 1131 M 4
2786930.2 63875198 10 40 55 34 a4 14.04 tm 3
- 2786060:2° 638744257 12 CBBT 00082044 175 75 4030718920 712.88 7 tm 4
27868285 63872524 38 175 265 4 42 166 65 4 24 1225 1378 im 2
<:2786805.7-:3869886:9 40, . 160 300 6 48 714,04 ‘ tr Yes 3
2786490.2 63869638 12 40 35 4 16 16.70 tm 3
2786369.6.-6387047.6 . 10 108 45 6 16 5.44 tm Yes 1



Scarp Bottom Scamp Runout Toe Top  Silope angle Geo.

Ref. No. Coordinates Height(m) Distance(m) Width{m) RL RL  Distance(m) Width{m) RL RL Scarp Runout Geology Seepage Symbol
5A038 27863885 6387131.1 10 45 75 4 14 12.53 tm 3
5A039 | 27862103 6387203.1 8 20 45 6 14 : 21.80 tm 1
5A040 2786088.9 63871538 17 30 45 4 21 29.54 tm  Swamp 1
BA041 - 2785980.3 63870514 - . 16 40 90. 4 20 i 21.80 tm 3
5A042 2785837.5 63869300 18 50 165 4 22 _ 19.80 tm 3
BAD4Z 2785736.0::'63868768 - 20 . 55 85 B 26 75 40 4 1291998 16:35: - tm 4
5AD44 27855668 63866640 14 30 50 8 22 25.02 tm 3
5A045.:2785561.9 /6386610:9. - 14 25 854 18 29.25 im- 3
5A046 27857602 6386644.7 20 100 130 14 34 11.31 tm Yes 3
5AD47 | 2785760.2. 6386485.1 14 70’ 60: 1630 11.31 m 1
5A048 2785789.2 63864706 14 45 45 32 46 17.28 tm 1
EAD40. 27858182 6386462.0° - 16 80 90 34 50° L 11,31 “tm 1
5A050 27859052 6386398.1 12 725 100 38 50 9.40 tm 1
“5A051.:2785765,0. 63864223 34 135 100 4 38" . : 14,14 tm 3
5A052 27858714 6386340.1 46 250 160 4 50 220 250 8 26 1043 1081 tm Yes 4
‘5A053 - 2785871.4: 6386127.4 - . 34 170 1857 4 38 s 11.31 : im Yes 3
5A054 2785068.1 63860838 14 75 60 22 36 10.57 m 1
"5A085 1-2785637 5..6385002.0. 12 40, 55 10 22 85 454 14.-16.70. : 11.98 im 2
5A056 2786050.3 6385967.8 14 105 50 16 30 7.59 im 3
CBADST 127860164 63858614 2 ? ..250 2 7 2 40716030 R im 4
5A058 2786021.3 6386330.4 14 75 70 36 50 ‘ 10.57 tm 1
'BADSY 278B035:81 6386199.9 18 55 140034 1082 185 43502038 18,129,819 im 4
5A060 2786113.1 63861322 7 70 45 16 23 5.71 tm 3
. 5A061::2786234/0°  6385934.0 1. -8 -80. 90 122 30 571 tm 1
| 63858614 22 85 305 32 54 14.51 tm 1
5063 278660631 6386233,7 26 435 205 26 52 1 10,90 tr 1
5A064 2786308.4 6386253.1 6 25 150 24 30 13.50 r 1
< BA068 :2786543.4'6386480:3 30 125 250 200 750 .7 165 502024 43,50 10.30 ir 2
5A066 2786316.2 6386509.3 11 50 80 12 23 12.41 tr 3
5A087: 5 6a86635.0 12 40 100 .12 24 ; 171670 , tr . 1
63867414 12 70 75 10 22 9.73 tr Yes 3
6388606, 24 B0 BB 24 A B Sk 0564 e S 3
8 45 45 18 26 10,08 tr 3
26090 10224 : ‘ e 1
22 55 80 26 48 21.80 tr 3
B5ADTA 57868816 .6355112.4' 20 168 215 20" . -40¢ s 6.1 T 3
5A074 27870511 63869058 24 100 150 18 42 13.50 tr 3
“BAO7SY 2787147,8.°387007.38 - 24 L TB 90 .18 42 17.74 . tr Yes 3
5A0768 27872348 63871040 22 70 65 16 38 75 30 16 26 17.45 1635 tr 4
CBAQTT 278722627 638721041 165" 8O A2 42 E e : 4080 tr 3
25 20 12 24 70 60 8 14 2564 1288 tr 2
"a0nih 65 q07o4n o BE T a0 T 81626027 1622 tm 4
15 60 10 22 45 25 8 16 3866 17.28 tm 4
i 27874282 6,15 150 75012 I : I AR Yes 3
27874814 63874183 16 60 100 12 28 14,93 i 3
: 163875205 26 100 407570834 ERE ‘ o 14577 ¥ 3
6387616.5 7 35 65 16 23 11,31 tr 1
.,?53817]5.?3.0 20100 .65 32 a4 ©. 6,847 i 1
10 50 130 30 40 11.31 tr 1
8 410 B0 e A R P [ T tm. . Yes 3
6 30 135 8 14 11.31 tm 3
BAGBY 12787 e 8068 8 14 : 5 : B S Am R
5A090 2788105.1 63875924 8 35 130 4 12 12.88 tm Yes 3
5091 2787055:3 /63875780713 BO: 00 4 A7 : ; CAABT T e 3
27878634 6387495.7 18 50 125 6 24 19.80 tm 3
63 2787732.9 6387230:4° .18 78 220 8 26 : : A M8B0 tm 3
27875491 63869445 20 50 110 12 32 65 95 10 24 21.80 18.70 tm 4
[ /2787500,8: 63867656 20 110 g5 14 U UBATIAYAM08 - U700 18012801080, 973 m 2
27874766 63866350 30 60 110 6 36 80 50 6 18 2657 2056 tm 4
8727873751 '6386601.2: - 26 55 80 10 36 90 40 618 2530 1843 trn 4
2787288.0 30 65 75 8 38 75 40 7 28 2478 2248 tm 4
27872058 1638654327 6 307500130 3642 . : 1.3 m 1
27872639 63864320 28 110 145 6 34 130 165 6 26 1428 1215 tm 4
: /63864175, .28 725 180, 107,38 .96 85 828021120 AT.63 2
63863933 32 140 130 18 50 120 45 18 26 1288 1493 tm 4
163862627 . 34 4200 80160150 : ; : 15,82, trn 3
; 12 110 135 36 48 6.23 tm 1
5 1. 2767099.5' '63362627 |- S 95 187036 : 27,227 tm 3
2787210.7 63862966 16 25 70 10 26 3262 tm 3
J787118.8-°63861564 30 105 205 124 2142 120 45 112.°24:.:1595.. 14,04 tm 4
27869883 6385972.6 16 110 1585 26 42 8.28 tm 1
27867755 6385860.8 7 24 125 380128 B2 1. 485 170 30 146 10.87° 9:26 tm 4
2787128.5 6385009.8 20 130 110 4 24 8.75 m 3
117, 2767328.7-.6386156.4 ... 16 40 95 6 2280 45 0 '8 7 21.80: 15387 tm 4
2787341.2 6386223.1 16 30 50 4 20 75 45 0 6 2807 1483 tm 4
276877087 1638674147 820 - BE ‘310 4 36 ST e 00,88 tm 3
27879021 63867704 32 95 110 4 36 95 110 4 22 1862 1862 tr 4
97870891 63868720 28 70 125 6 34 75501 .80 6724 21,80.1:2047 A 4
2788163.2 63869010 28 50 150 6 34 29.25 1 3
2788235.7 6386818.8° - 18" 35 75 4 22 27.22 i 0
27882695 63868526 13 137.5 105 18 31 5.40 tr 1
27882792 6386765.6 . 22 275 65. 4 26 55 60 2 22 38,66 2357 tr 2
2788760.6 6387396.6 8 20 100 4 12 21,80 tm 3
:19766636,1° 63875648 8 25 60 4 12 . 17.74 tm 3
2788424.3 6387084.7 6 115 80 6 12 2.99 tr Yes 1
‘578681535 63870944 . 22 105 100 1032 1183 L Yes. 73
2788197.0 63872588 20 60 70 10 30 18.43 tr Yes 3



2788095.5
2786388.5
2789075.5
2788918.9

~ 2788734.2
.2788668.9°
2788578.6

2788342.7
2788142.0
) 2787865.9
C27876782:

2787520.7

15:..2787374.1
27871934
1727871382
8 2786267.1
+9786208:3
2786478.5
/27865720
2 2786537.4
-2786478.6
27865443

2787032.8
3.12787017.8"
2787208.5
127869878
27871984

27888346

2768397.9"

Coordinates

6387355.5
6387131.1
6383267.7
63831924

63830619

6382946.5
.6362996.7
6382866.2
6382695.5
6382685.5

63830268

6362956.5
6383087.0
6382886 3

-6382625: 3

6382565.1

63825149

6382517.0

6382638.2.

6382821.9

6382860.0°

6382752.6
6382659.0
6382648.6

A 6382558,5
7 63825308
1 6382676.4

6382828.8

\ ,,’6382915 5

63531,19,9, ‘

6383117.1
6383247.6
6383368.1

63835387 ¢

6383528.7

5838351867

2787312
451'2788016.5"
27881018
7027881821

2788261.1

527880236

2787564.7

£ 1278709814
2787030.3
27870543
2 2787150.4
§31: 27872405
2787294.5

65 “27873006.

27874746
27874566
27874446

27874866
{: V97876068
2787810.8
9787853,
2787900.9

2787642.7

27874988

2787588.7
27874566
2787420.6
081 27873365
2787270.5

2787024.4
2786950.6

STRTAMA B

27877508

127871864

'6384050.6
63841510

63841 96.2

638427141
6384367.7

6385288. 3

6 163859543

6385438, 4
63852823
6385672.5

6385432.4
/63853903
6385432.4

16385282.3 .«

63853003

163863183

63685294.3
6585324.3
63853063
63851622

6385048.1

6385390.3:

6385162.2

[6385048,1

6384868.0

16384851.9.

6384579.8

63B4717.9.

6384435.7

63843757

63844117
‘6384a77.7
6384525.8

6384759.0
6384873.8

6383513 6
6383818601
6383609.0

3854444

6384567.8.

Scarp
Height(m) Distance(m) Width(m)
147 100 210
12 35 75
? 55 60
12 205 45
18 70 65
12 20 100
4 40 110
16 75 85
12 35 55
12 60 50
26 165 360
23 50 90
6 45 110
12 130 190
22 30, 40
18 25 100
22 115 - 220
12 325 50
8 200 70
12 70 75
10 25; 85
20 150 180
14 65 65
22 30 100
22 100 105
8 40 55
8 40 55
4 20 135
12 65 215
12 40 155
12 65" 65
18 30 )
10 305 95
14 50 175
14 05. 105
5 35 90
10 80 110
28 80 220
20 40 175
8 25 110
16 75 170
8 25 90
14 5 ATE
6 50 15
24 407 150
24 40 95
20 40 60
22 45 65
8 10 75
28 45 160
16 45 280
20 50 180
186 45¢ 1185
14 45 100
13 357 70
12 45 100
12 40 75
16 75 160
10 40 45
6 35 60
14 120 . 50
10 35 175
2 A5 70
16 130 80
11 &5 50
12 60 75
12 30 65
8 40 70
22 90 45
8 20 140
15 110 85
18 125 85
8 15 120
22 85 65
24 120 160
10 95 60
14 45 85
14 50 60
8 115 110
18 30 85
14 40 50
20 70 50
18 65 50
18 60 80
16 40° 45
30 250 210
44 375 350

ocosgBovaranvrmdodrovo

RL
16

radanrronrRongrooginsooirroN ooroosnomrrngsanroRiane

Bottom Scarp

RL

Runout Toe Top
Distance(m) Width(m) RL RL

95 85 7 7
185 55 8 14
75 75612
100 115 318
85 H70 22
50 45742
55 o 2 14
126 75218
55 s 6 18
110 110 & 14
185 120 20 26
110 2007 815
275 8 0 8

Slope angle
Scarp Runout Geology Seepage Symbol

7.97
18.82
?
3.35
14.42
30.96
5.71-
12.04
18.02
11.31
8.95
24,70
7.59
527
36.25
35.75

15 64

30,96
19.29
15.95
15.48
16.70

21.80 -

6.84
6.69

?
3.71
12,04

6.28

23,30

2375
23.57
10.87

16.22
8.28

4.94

10.30

4.16

Yes

Yes
Yes

Yes

Yes'

Yes

Yes

Yes

Yes
Yes

Yes

Yes
Yes

Yes

Geo.

1



2786897.2
2786704.4
2786630.5
2786408.9
2787008.0
2786880.8.
27868439
£.2786720.0
2786552.5

2786704.4
2786716.7
2786302.2
127864205

2 2786491.1
27864841

055786325 2

2786261.6

2786113.4

53109/ 2768063,9
' v27ass;9 2

2785883.9
2785746.2

1951127858062

2785608.5

2785506.1

F2786544,3"
2786839.8 -

2786569.0

127861875

Q7888767

Coordinates

6385009.3
6384894.4
6384726.1

6384578.4 .-

6384525.1
6384508.7
5384430.7

6384508.7

6384488.1
6384369.1
6384262.5
63842419
6384069.6

6384118.8.

6384065.5
6383860:0
6383799.9

/63837293

6383683.4

'6383831.6

6383425.7

163834822 -

6383510.4

:6883595.2.
63837011
1163886693

6383852; 9 ;

6383789.3

63836163 .

6383750.5
6383831.7
6383616.3

). 6383471.6

6383344.5

6163832491

6383144.2

" 27851027

39+ 2785251.7

2785328.0

41.::2785393.8

2785542.8

2785837.4

7976602110

2786028.0

47 27850691

27‘8l5879.0
52786754
‘2.785657 2

2785383.4
27854215
2785251.7

2784728.5

5. 27847007

2784665.7

2785064.7

3.7 27852238

2785382.5

27852766
27848246
2784725.8

2784831.7
14 2785266.0
2785382.5

2784731, 9
35.2784700.7

L 2785657.2:

2 2785606.2
+:2785490.8

27852413

27847611 -

12785218.0:

2784757.5::.

i 6382707 LA
6382544.7

6382659 0

6382759 5
63827734 :
6382915.5

£6382995.2.

6383067.9

63830744

6382050.1

6382794.2

/6382686.8"

6382631.3

63826174

-6382506.7

6382534.3

63826694

6382600.1

6382759.5

63820120 .

6383150.3
6383196:2
6383178.5

$6383277:4

6383475.1

6383542.2

16388521.0° -

63834433
6383676.4
6383450.4

63B3747.0°

6383856.4

6382804,7.

6382562.0. 7

6382537.7...

6383492.8

Scarp
Height(m) Distance(m) Width(m)
22 190 170
12 90 170
12 80 255
6. - 150 195
20 45 60
26 80 65
18 50 100
220185 135
28 200 245
34 120 200
36 90 175
14 35 55
28 75 200
28 105 170
46 210 400
34 95 135
24 45 75
34 75 45
42 120 160
36 160 130
24 65 110
20 60 60
20 70 85
20 30 95
30 175 16
23 95 65
12 75 140
18 80 50
18 85 85
20 55 90
24 90 135
32 150 260
24 925 120
28 .60 90;
38 100 160
16 25 45
34 80 60
40 170 130
15 50 55
12 5O 60
24 85 120
32 150" 120
26 15 40
18 425 65
26 135 150
22 105 80
26 80 70
22 100 75
26 130 75
40 4755 135
9 35 30
6 25 45
12 55 60
11 90 45
16 60 60
18 65 50
20 70 75
26 135 60
30 145 125
14 35 75
22 40 60
24 50 60
30 55 165
28 704 100
28 85 75
16 55" 55
26 100 65
30 100 110
14 55 70
26 175 175
14 55 90
24 85 “100
14 65 210
12 70 95
12 50 145
12 40 400
10 55 120
12 95 145
20 215 190
10 50 85
28 280 150
18 110 110
8 95 115
12 60 125
12 40 70
18 55 115
14 80 125

Bottom Scarp

RL

RL

Runout
Distance(m) Width{m)

50 75

110 150
85 185
90 135
120 165
200 340
100 70
75 75
175 70
110 45
110 85
65 35
95 55
100 20
175 75
105 45
Mo e
10774
110 240
245

300

Toe
RL

-
=

26

14

18

36

28

0NN N W

Top
RL

&

36

4

18

40

40

Slope angle
Scarp
8.60
7.59

2375
11.31
17.01
20.70
14.04
11.86

17.74
19.12

14.28
"47.10
13.04
11.86

8.45

19.90

12,31

8.28

4.95

11.31
16.70
18,12
9.93

115.08'
19706 7

1477

tr
tr
tr
1
tr
tr
tr
tr
ir

r

tr
fr
tr
fr
tr
ir
tr

i

tr
fr
tr
tr
ir

A

tr
tr
tr

tr:

tr
ir
tr

fr:

ir
tr
ir
ir
ir
ir
tr

tr:

tr

o

tr

tr:

tr

ir:

tr

st

tr
tr
im

i

tm
tm
tm

tm

tm
im
tm
tm
tm
tm
tm
m
tm
m
tm

tm

tm
tm
tm

~Am

tr
i
tr
tr
tr
tr
tr
ir
tr
tr
tm
tm
tr
tr
tr

Yes .

. Yes

Yes
Yes

Yes

Sat: ‘

Sat.

Yes

Sal.

Yes

Yes v
“Yes
Yes

Yes

Geo.

Runout Geology Seepage Symbol

SRS S LN AR AR SR AR WL YRR DR LR U WD DY LN RROLADD A DD 2R WROWWRDWOD DO 2 ON DR B DGDESGDDD D DGDEWD W= W s o



Scarp Bottom Scarp Runout Toe Top Slope angle Geo.

Ref. No. Coordinates Height(m) Distance(m) Width(m) RL RL  Distance(m) Width(m) RL RL Scarp Runouf Geology Seepage Symbol
58173~ 2785114.2 6383860.0 5. .30 35.0 24728 : 9.46 tr 0
5B174 2785153.3 6383971.1 9 75 55 20 29 6.84 tr 1
5B175. 2785182:0 . 63840614 16 108! 60 14730 ; 8.66 tr 3
5B176 27853667 63839957 14 30 100 28 42 25.02 tr 0
(58177 ©. 278526805 63841312 . 10 30 70 2030 80 20 1320 18.43° . 12,00 tr 4
5B178 27853954 6384040.8 14 425 55 24 38 18.23 tr 1
5B179. 2785338.0 63841068 - 16 30 70 167732 70 25. . 12..22...28,07- 1595 tr 4
5B180 2785473.4 63840983 25 105 115 16 41 13.39 tr Yes 1
SB181 2765473.4 63640286 22 75 90 38 60 : 16,35 tr 1
58182 27854118 63843445 20 50 55 8 28 85 3 8 16 2180 13.24 tr 2
501831 2785588,3- 163842830 22 60 60 10 ...1-82 ‘s 20.14 tr Yes 3
5B184 2785801.6 63840204 26 165 275 32 58 8.95 tr 1
5B185 27858221 63841106 16 135 60 20" .36 6.76 tr Yes 1
5B186 27857934 63843650 16 80 60 10 26 11.31 tr 3
58187 2785065.8 - /63841804 - 6 15 60 2026 21.80 tr 3
5B188 2786002.7 63841065 12 50 60 20 32 13.50 tr Yes 3
5B189:::2786076:6.6384188,6 20 60 100 18 .38, PR 1843 tr » 3
5B190 27861750 6384307.6 16 60 130 16 32 14.93 tr Yes 3
(581917 278600887 6384201.2° . 1707450 607 147725 e 13.74: o 3
58192 2785037.0 63843527 12 70 150 12 24 9.73 tr 3
5B193 . 2785912.4 63845087 '« :16: 55 90 8 24 16,22 tr Yes -3
5B194 27850329 63846359 18 125 155 6 24 8.19 tr 3
5B196 © 2785797.5. 6384685.1 16 90 150 -2 18: 10.08: r 3
| 5B196 27861290 63845989 16 40 150 18 34 190 90 8 20 2180 7.79 tr 4
BB197 278626513, °63845825 20 160 2400 78080 7.43 tr 1
5B198 27862038 6384689.2 20 95 45 18 38 11.89 tr 3
.58 46.3::6384804.1. 112 65 7504002 1046 tr ‘3
63848780 12 50 60 12 24 130 35 2 20 1350 961 tr 2
4 63848903 22 130 128 4 26 : e 961 tr Yes 3
63848985 20 140 %0 8 28 8.13 tr 3
83047672 86 125 70 8 42 18,07 tr 1
6385103.6 14 85 210 8 22 ' 9.35 tr Yes 3
8. 63852103 20 105 0 8 28T, 86 BB 8 1671078 13.24 tr ‘ 2
63852390 20 130 100 4 24 8.75 tr 3
“‘163852308 2% +:420; 60 4 28 L : AL e 3
63852431 22 120 50 4 %6 1039 tr 3
1163852267 16 ;70 90 - 4200 7B 30 4 12 1288 1204 .00t 4
6385210.3 9 50 60 4 13 65 3 2 12 1020 964 tr 4
2063852883 013 1 1.0 85 60 QAT _ 1131 i tr 3
63853868 20 145 75 6 26 7.85 tr 3
3. 2786367.9 638B4T7.0 10 105 175 28738 : 5.44 “tr 3
27865320 6385587.8 6 75 150 32 38 ‘ 4,57 tr 1
2 "463857273 1877 00 150 4.0 g2 S Y : tr 1
1 85 50 6 17 7.37 tr 3
63857735, 7 501128 8 S ‘ tr 3
63857325 10 37.5 100 8 18 14.93 tr 1
;:‘63;8}?824,8‘; 8 55 1207187 24 : 6.23 LA 3
6385616.5 14 95 80 8 22 8.38 tr Yes 3
T27B6T82.8 6385190 2 . . 45 120 28 30: 2.54 tr : 3
27864294 63857109 16 130 190 34 50 225 75 32 40 702 457 tr 4
223+ 2786343.3 763856001 . 16 14572100 0800 48 ‘ 6300 1 1
6385641.2 7 110 135 42 49 3.64 tr 1
: 5278624819 63857355 1 7 ! 95 . 245 ? 52 : ‘ 7 te 1
5B226 27859206 6385731.4 ? 40 110 ? 58 ? tr 3
8B%27 1 2786797.5 " 6365682.2- 120 CT0 7070704 2407780 40 472071595 14.04 tr 4
5B228 2785789.3 63856412 18 50 85 4 22 19.80 tr 3
'5B220 - 2786800.6 163855837 . 20 50 75 2 22 80 800 2 1270 21.80 . 21.80 tr : 4
5B230 27859822 63856248 56 205 150 4 60 240 55 2 36 1528 1359 tr Yes 4
! 68231 :2786060.1 63855386 40 170 55 44 170 40: 0747 30-13.24 4324 Yes 4
6385477.0 32 200 165 4 36 175 55 4 22 909 1036 tr ? 4
58233 :-2786086.1  6383658:7 . 6 95 903238 , : 3,61 ‘ tr 1
58234 27848004 63857314 26 120 270 2 28 120 55 4 10 1223  11.31 tm 4
58235 2784681.4 . 638E583.7 .24 130 175 4 281160 140" "4 7181046 8.53 i Sat. 4
5B236 27848907 63855140 14 65 100 4 18 ‘ 1215 tm 3
- 58237, 27852518 163656206 . 8 100 % 2 10 : : 457 tm 1
5B238 2785387.2 63855714 20 30 100 2 22 33.69 tm 3
5B239 - 2785411.8° 63855017 . .14 45 60 6 20 ‘ 17.28 tm 1
5B240 2785026.1 63852185 8 70 55 20 28 6.52 tm 3
58241 2785108:2: 6384845.1- ' - 24 150 65 .6 .80 135 0 7006711879080 10,080 2
5B242 2785370.8 63850216 26 220 335 4 30 175 400 4 20 674 845 tm 4
-BB243 '~ 2785104.3 63845538 - 16 225 160 12-1--28 CLIA0T tm |
5B244 27857196 63849354 16 30 75 4 20 28.07 tm 3
5B245; 2765621, /63847836 - 187 . 45 200 6 24 ; : 2180 tm 3
5B248 27855349 6384709.7 14 70 55 12 26 130 45 2 13 1131 1046  im 4
"BB247. 27855062 6364627.7 - 18 45 9.8 26701770 60 . 420 2180 1745 im 4
5B248 2785424.1 63845579 17 70 125 8 25 135 75 2 10 1365 967 tm 4
5B249 ' 2785237.2 6384369, - 20 170- - - ~180- 120 32 ’ , 6.71 tm Yes 3
5B250 2784919.4 6384122.9 2 25 150 34 36 457 tm 1
58251 - 27849235 6383991.6 5 40 210 182 37 713 fr e
5B252 27848620 6384336.3 4 30 100 26 30 7.59 tr 1
[8B253 " 27892816 63BA0BT5 6 20 8577710 1677 16,70 tr 1
5B254 27891857 6384147.5 6 45 110 14 20 7.59 tr 1
| BB255.: 27874446 63850481 18 50 105 8 26 19.80 tr? 3
58256 2787456.6 63851622 14 40 105 10 24 19.29 r? 3
5B257. - 2787696.8 163853903 - 16 50 . 125 6 22 17.74 tr 3
6A001 2785617.3 6382323.0 10 65 150 52 62 8.75 tr 1
| BAD02 "2784796.1.  6382699.3 1 21 100 178 26.. 47 90 20 . 2838 11.86  11.92 tr 2



Ref. No.
6A003

2784683.2
27646456
2784905.6
2784963.8
27851178
2785234.1
2785843.1

2785637.8

2785583.1

2785394.9
2785388.1

2785240.9

2785743.9°
‘27855455
[ 27BEABT.
£.12785268.0.
LI 2785207:2;

127851383

Coordinates

6382538.5
6382466.7
6382641.2
6382531.7
6382641.2
63827164
6382716.4
6382678,8
6382630.9
6382613.8
6382555.6

6382576.2

6382665.1

‘6382506.7

6382545.4

163824606

6382432.5

63624200

2785076.7
- 2785.076.
27850391
2785008.3
- 2TB49BT:2
2784868.0
27848826
27849761

2784651.5

 2784844.0
2784653.1
2785210.5

2785071.1

127848714

[ 12784939.7
27B4TT6

1i2784771:8:
2784756.3

36 27P4609:5
1 27853653

2,2785127.9 ..

6382370.9

163824427

6382288.7
6382302.4
6382227.2

6382158.7

63621040

63621881
63819848
63818705

6381805.6
6381896.5
6380428.8
6380315.3

16380217.2
6380098.5
63708708

6379546.3

(83765205

6379510.2

6379541.1

6379608.2

2785112.4
2784936.9
2785174.3
2784988.6
2785122.7
2784642.8
2784833.7
2785122.7
i:2785122.7.

2785250.2
+.-2788455.4
2785304.0
2785474.7

2785718.8

2785934.4
27859604
2786037.2

2786370.2
127863601
2786289.5

2785833.1
1/2786022.7
2786142.2

2786259.2

3 2786471.1
4 2786585.4
2786437.4
27865114
2786494.6
2786518.2
2786605.6

1 2785028.8.
46 27840421

| 27849524
127851640
52..1:2785009:2
41 27848576
8 27847305

27850144

£ 2785396.8 -
- 2785586.4.
387 2785820,
27862805

76 2786154.9:.

- 27861786

£ 2786508.1:

6379763.7.

6380000.5

‘63801914

6380263.7

6380614.6

163807488

6380939,7

63810087

6381182.3

16381218.4.

6381259.7

-6381275.2.

6381187.5

163817958

63813323
63823121
6381507.2
63816082
6381595.2
6381784.8
6381701.7

6381797.8

6381878.3

163819458

6381799.8

6381947.8.

6382035.2

/6382119:3

6382156.3

"6382126.0

6382252.3

16382291.2

6382395.1
6382356.2
6382603.6

6382724.7°

6382650.7

6382539.7 - -

6382307.6
6382183.2
6382031.9
6381836.8
6382058.8

6380330.8°

Scarp
Height{m) Distance(m) Width(m)
28 160 80
50 215 105
9 35 35
8 30 50
10 30 65
8 75 60
24 35 50
24 68 95
26 70 75
26 85 551
12 35 105
28 75 55
8 40 190
14 60 90:
12 52.5 70
26 80 80
14 20 50
26 705 70
22 70 60
26 80 165.
14 27.5 50
16 70 65
12 25 65
16 157.5 85
22 70 45
13 140 65
34 80 175
-16 30 50
12 25 65
26 80: 290
2 40 120
16 35 o0
32 85 115
30 50 100..
24 45 50
18 :105; 120"
10 50 55
14 45 55.
20 35 130
32 B8 80
32 40 300
26 1257 15
36 155 335
20 i 255 40
18 30 70
6 30 50
18 65 75
32 55 225
32 40 120
12 40: 100
24 100 170
42 70 1320
4 7.5 60
4 120 90
14 35 40
28 2130 60
4 40 150
32 175 85
18 80 125
8 100 130
18 85 80
22 125 120
14 60 135
26 80" 70
6 50 35
16 307" 130
12 25 95
13 35 40
8 75 150
14 65 50
15 475 115
14 20. 95
18 30 70
18 ‘40 140
4 25 70
28 120 100
26 65 75
20 30 210
25 30 90
22 ‘95 85
24 17.5 110
3 A 11 75
22 90 115
16 80 65
12 60 70
4 45 50
14 30 125

Bottom Scamp
RL RL
22 50
22 72
16 25
18 26
18 28
14 22
8 32
6 30
4 30
4 30.
4 16
6 34
26 34
18,32
4 16
8 34"
4 18
6 32
8 30
B 82
12 26
24740
14 26
8 24
8 30
24037
6 40
4 20
6 18

216 42
38 40
18534
8 40

11648
8 32
264400
36 46
32 46
26 46

2007 B2
18 50
16742
6 42

10 3051
10 28
24,307
20 38
1000 425
10 42

30 .42
12 36
61487
6 10
[ 10
6 20
6. .34,
38 42
6 38
26 44
34 42
12 30
12 34
22 36

8 32
32 38
16 32
18 30
100280
30 38
185032
16 31
16 30
16 34
16:. 34
4 8
432
4 30
16:.°36:.
6 31
6 28
6 30
6 9
8 30
14 30
18 30
28 32
16 30

Runout
Distance(m) Width(m)}

130 45
90 45
100 50
70 40
85 165
200 270
100 80
270 85
100 60,
105 95

Toe Top
RL RL

3452

C18.00°

Slope angle
Runout Geology Seepage Symbol

Scarp
9.93
13.09
14.42
14,93
18.43
6.09
34.44

20.27.

20.38
17.01
18.92
20.47
11.31
13143
12,88
18.00
34.99

20,38

17.45

26.98

12,88

25.64

15.55:

17.45
531
23.03
28.07
25.64
2343
2.86
2457
2063

30,06

28.07

973+

1131

17.28

29.74
30.19
38.66

482

13.08

138,66

30.96
11.34
15.48

130,19

10 20

6 21

38.66

16.70°

13.50

30.96

28.07
11231
21.80
1215
5.71
10.36
12.68
457
15.48
9.08
13.13
2747
6.84
28.07
25,64

20.38',

6.09
12.15
17.53
34.99
30.96
24,23

8.09

13.13.;

21.80

336"

39.81
13.04
53.90

1131

13.74
17.74
11.31
5.08
25.02

16.29

16.11

15.64

20,38

22.38

10,76
11.31

7.59

A28
12.88

Yes

Yes

“Yes':
Yes

Yes

Yes

Yes'

Yes

Yes

4
3
3
3
0
0
4
3
1
3
3
1
3
3
4
0
4
3
1
3
3
1
3
1
1
4
1
1
4
4
3
3
3
0
1
0
1
1
3
3

]
3
1
1
3
3
3
3
3
3
1
1
1
3
3
1
3
1
1
1

3
1
3
1
4
4
3
1
1
3
1
1
1
1
3
3
3
1
3
3
3
3
1
1
1
1

Geo.

3



Scarp Bottom Scarp Runout Toe Top Slope angle Geo.

Ref. No. Coordinates Height(m) Distance(m) Width(m) RL RL  Distance(m) Width(m) RL RL Scarp Runout Geology Seepage Symbol
6A090 - 2786686.3 6382189.9. 14 45 180 16, 30 ‘95 B0 107 28 47.28 - 11.89 tr
6A091 27867940 63824556 18 40 220 14 32 24.23 tr
BA092 ' 2786820.97 6382654.1 18 115 185 1275730 ‘ 18.90 : tr
6A093 27B7609.3 63826106 22 40 5 4 26 28.81 tr
:6ADO4 " 2787526:8..6382591.2 16 25 120 6 22 : 3262 tr
6A095 2787338.8 63826204 24 120 210 4 28 11.31 tr Yes
BA096- 2787163.9" 6382556.5 18 40 60 10: 7 28 24.23 tr
6A097 27871135 6382502.7 16 35 65 10 26 90 40 4 14 2457 13.74 tr
6A0D8 | 2786851.1° 83823144 B - - 75 85 2432 ‘ 6.09 te
6A099 2786938.6 6382385.0 8 80 10 12 20 5.71 tr
‘BA100° : 2786045:3 - 63822471 12 180 85 18-+ -.30 ‘ , 381 tr
6A101 2787032.7 6382169.8 12 25 110 8 20 25.64 tr
“6A102 2786915.0 - 6381887:2 .20 50 130 8 28 70 65 . 6. 28 2180 1745 tr
6A103 2786851.1 6381688.8 24 165 230 10 34 185 125 8 22 828 800 tr Yes
“BA104:2787083.2 - 63819343 - 8 20 105 10 18 65 60" 4° 10.- 2180 1245 tr
6A105 2787143.7 6382008.3 14 25 85 6 20 2925 tr
6A106. 27872312, 6382208,7. 11 2577 60 6.1 17 : 23,75 tr
6A107 27873253 63822437 20 45 120 6 26 23.96 tr
6A108 27874445 63823243 15 40 55 419 ' 20.56-": fr
6A109 2787924.7 6382460.8 12 50 105 2 14 13.50 tr
'BA110 27882013, 6382727.0 . 14,25 75 4. . 18" - L 2925+, tt:
6A111 27883226 6382668.8 12 40 80 4 16 16.70 tr
6A112:,2787963.5 63823146 15 45 BB 2 LFACRE - 30 -0 - 164843 11,31 fr :
6A113 2787958.7 6382300.7 18 55 55 4 22 18.12 tr Yes
A4 27878859 6382067.1 - 16 55 25w g A : 1622 r ~
6381999.1 16 47.5 90 4 20 18.62 tr
BA1167 12787716,076381906.9 16 40 75 4. 20 . : 21.80 tr
BA117  2787677.2 6381868.1 6 20 50 ] 12 1670 tr
6A118 "2787502.5 6381868, .12 .40 130 ] 20, : 16.70° fr:
6A119 2787526.8 6381800.2 6 25 45 8 14 13,50 tr
|'BA120 27876066 63817866, 12 45 1001 8 18 . 4488 : i prob-
6A121 2787352‘1‘ _6‘3817468 10 165 150 18 28 347 r
BA12 (63816352 . B 55 357722 28 : AT v 6.28 i
6381688.6 10 65 120 16 26 8.75 tr
pe ‘

}fesa15333‘; 18 LBOTT 150 220,80 2555 2008 19,807 14.04 tr
63814217 10 35 150 2 32 125 95 2 28 1595 1350 tr
an118BT B! 875 55 26 34 ' ‘ 5.22.. tr
12 30 45 18 30 21.80 tr
5 6380815.1 20 30 75: 4 24 33.69 tr
_ 63807471 19 60 60 10 29 17.57 tr
6380718.0. 16° 85 35 14730 4888 e
6380737.4 6 10 45 12 18 30.96 tr Yes
563808102 14! 40000 0 B0 28 A0 19.990 0000 o
638091‘21 24 110 80 10 34 1231 tr Yes
i 28 5570 5 107 38 T 100 80 8 .24 2698 1870. itr
10 50 65 34 44 150 75 6 20 1131 1422 tr
36 55 55 440 90 60 47796733217 21.80 i
32 45 75 6 38 100 55 3 22 3542 19.29 tr
BAYEE 812163804388 i 210800 BB L8 8T 65% ¢ 3B 682 122,78 2560 tr
6A139 27863149 63805836 11 50 95 28 39 12.41 tr
6A140. 27860827 63805785 .8 ‘3p; L4077 805 B8 T B L
6A141 27859175 6380635.2 4 25 75 34 38 50 35 30 3 909 909
BA142:'9785773.0.76380583.6 14 80 135 24 38 : C ce 1343 S
8 155 60 32 40 ‘ 2.95 tr
TERB0274.0 M9 Al o700 B 8T - 6.20 EENR
63801192 18 158 80 22 38 5.89 tr
16100 195 3046 ; o 9.09 ! tr
18 100 130 18 36 10.20 tr
DB HA00 L TE 230, Lo S 10120 tr
30 75 365 10 40 135 275 6 24 2180 14.14 tr
BA150" 27850 379726.¢ 287 100 4B 167 44 . 175 50 101815641099 " 't
6A151 2786005.2 63796650 10 35 20 12 22 15.95 tr
6A152 . 2785933,0 6379577.3 ... 18 B0 40 14082 16.70 o
6A153 2785907.2 63795308 12 40 60 16 28 16.70 tr
6A154 < 2785048.5: 63795205 10 30 88 2000 430 - 184370 tr
6A155 2785762.7 63794999 6 65 40 8 44 5.27 tr
BA156 1 27862168 63794895 1 7 1285 140 20 .7 i N
_BA157 27862994 63796753 28 55 180 14 42 %0 110 14 22 2698 17.28 tr Yes
8A 2786500,0- 6379709.3. - 10 60 - 225 3270742 o ‘ g6 tr
6A159 27864322 6379730.0 28 195 50 8 36 8.17 tr Yes
6A160° 1127864704 6376900.2°" 14 65 . .75 8 22 12:15 tr
BA161 27865806 63799214 26 150 245 10 36 9.83 tr
BAT62 :2786801:2 16380035.9° . 16 40 80 B 22 ‘ 21,80 ir
6A163 2786877.5 63800189 14 35 75 10 24 21.80 tr
[BAT64 . Q787008:1° 63802734 6 4B I BE T 20 7.59: tr
6A165 27872550 63803837 8 15 50 6 14 28.07 tr
"6A166 . 27869326 -6370B53.5: - 16 4D 140 622 ‘ 121,80 g tr
6A167 2786729.1 63795778 38 90 335 8 46 130 65 6 38 2289 17.10 tr
6A168 7 2787471,3  6379560.9 . 10 a5 90’ 47714 : L1Bgs tm
6A169 2788065.1 6379467.5 2 25 165 38 40 4.57 tm
(BA170. 27880603 63786160 . 6 45180 42 ... 48 7.59 tm
6A171 2787848.7 6379518.4 8 50 100 30 38 9.09 tm
6A172..'2787763.9: 63795524 110 50: 100 0200 -300 L 11,31 tm
6A173 27878148 6379671.1 12 55 120 20 32 12.31 tm
BA174.2787908.1" 63796245 10 35 100 28. . -38 16,95 tm
6A175 2787959.0 6379739.0 10 20 50 30 40 26.57 tm

BPOD AW LD AW WBWOW AN AR ENAD RV WONDE L2 LD DOWNOWREARNAOD WO WAL A 0 (W 0 (R o0 0366 o B 0N o s B G =

6A176 2787976.0 - -6379849.3 20 .75 235 2444 165 160°~ 167 30 '14.93:..0.63 im



1

27882771

07 2788540.1:
2788548, 6 6379789.9

Coordinates
2788022.6 6380112.2
2788099,0...6380184.3
2788183.8 6380116.5

2788315,3'6380218.2

2788361.9 6380379.4
6380430.3
2788378.9 6380578.7
2787780.9- * 63B0379.4
27874346 6380844.2
27876529 ~6380795.7
27877354 6380887.9
2788.085.
27882159 6381227.6

1127883275 6381310.0

2787978.1 6380766.5

'2788589.5 " 6380708.3

2788315.3 6380493.9

2788497.7: 6380366.7

2788565.5 6380303.1

. 2788642.9° - 6380214.0

2788607.9 6380091.0

27885358 6380052:8

2788489.2 6380040.1

" 27889303 6370845.0
6 27887861 6370883.2

2788815.7 63799859.5

©.9789006,6.16379904.4.
2780008.6 6379959.5

_2753553 9 63802013
) 1d786858.9 - 6380337.0:
27890236 6380239.5

5 27888242 6380480.7
S 2788870.9. 63808169
 27seeos 606702

] *’2788997.1 ‘6381009 2

788997 1 6381111 1

.72785695.1

27855212 6376259.9
iBA7845067

" 27886488 63775031,

5 27860512 6378065.0"

- 2785486:5: 62 :
2785560 3 6377274 3
112785503.8/6377314.9".

8 8377465.6

27857126 6377767.0

107 2785440;1  6377693.1.

2785561.8 6377981.5

27857241 63780626

27854458 6378149.6

12785677.7+ 6378474.2

2785930.3 6378665.6

27857403 6379408.3
27857921

16374316,2
2785803.7 6379235.6

.2785734:6 . .6379137,7

2785556.0 6378358.2

; 2785474 963783466,

27853415 6378294.5

278502815 637682138.3

2784999.5 6378503.1

27849746, 6376826.8

2785147.3 6379062.8

2785112.8''6379339.2

27847904 6379178.0

©.2784732.8 '6378976.5-

2784721.3 6378462.6
2784680.7 63780220
27848314 6378080.0
2784930.0 . 6378016.2
27850749 6377975.7

6381086.8 -

183799256 :

Scarp
Height(m) Distance(m) Width(m)
10 50 140
16 85 115+
28 125 160
24 90 178
6 70 70
14 70 590
18 60 120
8 70 130
8 30 80
4 20 110.
8 17.5 125
4 15 75
6 20 75
-4 - 20 80
4 20 85
25 90 30
22 115 150
B 70 120
8 40 40
14 45 65
14 22.5 70
8 25 80
10 30 95
8 35: 60
12 40 100
6 35 60
50 125 190
14 ‘80 105
20 110 210
8 105+ 105
14 95 90
16 40. 100
14 35 135
12 35 100
14 135 145
20 125 . 195
16 50 150
1 15 115
10 60 55
10 45" 55
8 30 50
18 75 100
? 30 30
? 40 35
18 55 50
26 85 165
20 40 70
7 60 50
6 50 70
18 95 130
58 185 200
20 125 75
46 120 190
50 170 100
42 90 410
16 70 50
18 90 45
34 145 125
24 65 50
6 20- 55
2 30 40
8 100; 185
8 65 85
46 150 250
42 65 285
42 85 265
36 95 60
12 50 80
14 50 90
16 100 95
8 25 60
6 30 65
4 50 75
12 25 55
26 40 135
26 45:. 80
30 60 240
32 175 150
34 130 290
30 90 200
32 75 205
36 70 - 275
32 65 135
18 40 ¢ 100
8 20 75
10 20 60
28 55 55

Bottom Scamp

RL

-
(2]

RL

Runout

Toe

Distance(m} Width(m) RL

80

110

90
85
65

110

88

55

70

118

135

100

40
75

35

50

40

180

40
60

55

190

60

210

18

20.

18
18

22

10

Top
RL

14
18

14

34
24
58
31

22

24

82

32

34

Slope angle
Runout Geology Seepage Symbol

Scarp
11.31
10,66
12.63
14.93
4.90
11.31
16.70
6.52
14.93
11.31
24,57
14.93
16.70
11:34
11.31
15.52
10.83
6.52
11.31

117,28

31.89
17.74
18.43

12,88

16.70
9.73.
21.80
9.93
10.30
436
8.38

21.80
21.80

18,92

5,92

10.62
12.68

13.79

11.31
11.96

8.75:

26.98

11.96
1231

9.09 1

17.74

381

9.46
1253
14,93
12.04
?
2
18.12

SA7.010

26.57
6,65
6.84

74078

17.41
9,09
20.97
16,39
25.02

12,88

11.31

1320

20.27

+16.70

3.81

4.57

7.02
17.06
32.87

©26.29

20.75
13.50
15.64
9,09’
17.74
11.31
4.57
25.64
33.02
30.02
26.57

10.36"

14.66

18.43"

23.11
27.22
26.21
24,23
21.80
26.57
26.98

9.73

19.18

18.056

18.78

tm
tm
tm
tm
tm
tm
tm
tm
tm
tm
tm
tm
tm
tm
tm
tm
tm

“tm

tm
tm
tm
tm
tm
tm
tm
tm
tm
tm
tm
tm
tm
tm
tm
tm
tm

-

tm
tm
tm
tm
tm
tm
tm
tm
tm
tm
tm
tm

tr

tr
wk
wk
wk
wk
wk
wk
wk

.- wk

wk
fa
wk
fa
fa
tr
tr
tr
tr
tr
wk
wk
wk
wk
tr
tr
tr
tr
tr
tr
tr
tr
ir
tr
tr
tr
tr
tr
tr

Yes

Yes

Yes

Yes
Yes

Yes

Yes
Yes
Yes

Yes

Yes
Yes

Yes

Geo.



. 2785011.1
2784848.8
2784680.7
2784727.1
2784796.7
2785225.6
27853647
2785306.8
2785301.0
2785202.4
L 2785179.2
2785069.1

2785840.0

2786147.3
2766158.8
2786089.3
©.2786005.1
2785990.8

2786135.7
2786292.2
2786286.4
2786286 4
27863038
1142786379.1
2786452.5

< 27858574 .

27860081

27861209,
. 2785003.8"
L 2T86234:2

:“ 27865208

2786’477.7§
27866052

Coordinates

6377935.1;
63778829
6377680.0
6377616.3
6377529.3
63778134
6377796.0
6377656.8

63775359«

6377407.6

63772453

63772511

63770656

6377268.5

6377604.7

6377656.8

6377726.4

6377917.7
6377969.9
63779757

.6378056.6

6378143.8

6378288.7

63783119
6378201.7
6378097 .4

63780394

63779293

63778365

6377784.4

-6377917.7

6377824.9

63774714 -

6377251 1

63763874

i ,;2787246 6
2787271.8

). 276870863 -

2. 27874445

2787051.5

84, 2787108.0'

16376439.6

6376880.1

3778611
6377755.4

6378045.2
6378126.4

6378100.0.

6378348.9

6378497.3

637855857

2787083.3

86 278741810

87 2786951.7
. 127873965
2787519.0

00'::2787446.4

2787500.8

2787124.2
2787024,
2786978.9
8- 2766824,
2786670.3

67 27865750

2786420.7
0. 2786511.5

2786570 5
27868187
2786866.0

5 2786715.3
72786616.8
2786587.8

2786413.9
[ 21876325
2788050.0
2787841.2
2787927.5
2787777.7
. 2787827.9
2787650.6
++2787685:2
27877278
2787863.9
~2787991.0
127878185
2787909,3
27687564.4

27872422

8

27867133

2786512.4

2787981.9°

6378613.0
37877186°

6378690.1

-63786849.0
6379039.6
1 '6379085.0.

6379130.3

63764346

6379271 .0

63702347

6379112.2

53780352

6378744.6

6378808.1

6378640.2

6378608.4°

6378581 2
6378407.3
6378288.7

6378103,2

6378172.7

:6378320,2°

6378190.1
6378456.8
6378427.8
6379212.0
6379389.0

163792393

63791213
63768003.4
6379026.0

:6378885.3

637881 27

6378694.7

6378509.4
63786901
6378721.9

‘6378528.7

6378487.7

- 6378349.7-

Scarp
Helghl(m) Distance(m) Width(m)
36 65 100
26 75 230
14 65 55
16 50 60
22 20 200"
26 30 120
30 75. 125
46 120 176
46 92.5 .80
40 75 230
32 85 85
26 80 135
46 185 205
34 60 300
38 100 200
14 40 50
12 60 40
30 50 45
28 85 40
28 55 115
12 25 80
10 95 170
12 50120
10 70 50
12: 325 35
14 45 50
14 60 50
12 375 100
12, 40 60
8 75 35
14 25 200
42 100 360
12 B0 1
32 50 170
267 755 190
? 20 7
E 280 70,
46 70 325
A2 78 55
16 25 50
8 35 90
14 40 150
50 85 100:
8 8 75
16 B0 .80
32 20 300
87 20 50
12 20 50
16 355000100
8 425 160
18 80 50
16 75 80
14 75 100
14 55 65
.12 25: 90
12 50 75
A2 80 115
8 40 45
=13 80 70
8 35 120
10: 60 40
14 35 125
8. 375 80
12 50 60
38 85" 260
33 110 140
30 100 100
20 150 45
8 20 65
11 80 60
8 40 75
10 30 70
26 115 100
28 100 185
7 95 100
12 45 75
10 60 55
10 150 280
8 45 70
12 100 80
23 130 30
26 140 60
10 105 110
12 75 115
34 55 45
56 75 100
10 15 65

Bottom Scarp
RL

RL

Runout

Toe Top

Distance(m) Width(m} RL RL

140

200

105
118

100

60

155

2156

.70
75

45

135

32 42

1838

8 18
12 36

18 46

4 64

Slope angle
Runout Geo/ogy Seepage Symbol

Scamp

128,98

19.12
1218

15. 64

14.93
946
3.81
10,08
6.84
1003
10.52
5.44
9.09
3472
36.75
33.69

10.52

11.31

17.94
21.80

21.80

18.43

i
tr
tr
tr
tr
wk
wk
wk
wk
wk

wk

wk

wk::

wk

wk-

wk
wk
wk
wk
wK

Wk

fa
fa
tm
tm
tm
im
tm
tm
tm
wk
wk
wk
wk

wki

wk

= wK

wk
wt
wt

wt:

wt

wi

wt.

wk

wk,

wk
wk
wk

Yes

Yes

Yes

Geo.

mwwAaaa-Aawww-aawwm—‘wwf-mwmmwwm—\wq-—»w-a—\—\w—\éomm-adrmzaooN'—s'oo‘o:ooooooooowémmw'ooooooooo'oowommomoomo



Scarp Bottom Scarp Runout Toe Top Slope angle Geo.

Ref. No. Coordinates Height(m) Distance(m) Width(m) RL RL  Distance(m) Width(m}) RL RL Scarp Runout Geology Seepage Symbol
6B125 2787691.5 63783407 38 100 70 14 52 115 35 12 46 2081 19.18 wk 2
6B126°:2787605.2. - 6378177.3 2 40 80 36 38 286 wk )
6B127 2787804.9 63781728 24 150 70 18 42 9.09 wk 0
6B128: 27879365 6378308.0 1 8- 20 210 24 32 21.80 wk 0
6B129 2788077.2 6378549.4 44 200 220 20 64 12.41 wk 3
68130 :2788213:4 . 6378508.6 10 65 75 54... 64 8.75 wk 3
6B131 2788190.7 63783225 40 95 75 22 62 22.83 wk 3
681327 ./2788263,3  6378358.8 1 - .85 62 73 : 9.61 wk 3
6B133 27884221 63784178 20 240 120 66 86 260 70 66 76 476  4.40 wk 4
-8B134 . 2788417.6. - 6378277.1. - ... 48 245 170 50 98 220 90" 164.788.: 11.08 " 8,79 wk 4
6B135 2788217.9 63781228 14 40 190 32 46 19.29 wk 0
68136 2786313.2.:6377991.2. | 12 401 85 36 48" 16.70 wk 0
6B137 2788526.5 63780684 10 50 45 74 84 11.31 wk 1
BB138. . 2788571.9 63779504 - 34 70 100 4800 82 25,91 wk 3
6B139 2788205.1 6377809.7 12 120 255 56 68 5.71 wk 0
1 6B140 7 2787981.9: 637755%.0 40 C21107 150 56 96 19.98 WKk 0
6B141 27883450 63776690 30 130 230 70 100 140 60 70 84 1299 1209  wk 2
467.5 16377632.7... .-16. 57.5°: 50. 5066 R IRE NI TN STIWK 0
6B143 27885583 6377737.1 12 30 80 50 62 21.80 wk 3
6B144:1:2789058.1 63774716 2 AB0 08 L T2 130 60 P wk 2
6B145 2788B17.0 63775782 32 75 145 70 102 85 35 68 94 2311 2180  wk 2
68146 2788030,67; 63778006 .26 . 8012057 1B 7192 2T8 - 907 547106718007 13,89 7 WK 4
6B147 27890297 6377766.6 22 85 340 110 132 14.51 wk 3
6B148 27890864 6377857.3 545 2000 220 767180~ 200 55 78:120° 15,11 1457 wk 4
6B149 2788748.9 63780593 18 100 0 74 92 10.20 wk 3
150/ LR 24 190:: 225 7870102 : ‘ 707.20 wk 3
26 175 295 74 100 155 225 52 86 845 17.21 wk 4
637830819 24" ~625: 110 74000807 070 60 7488 21017 1892wk 2
153 4 63785094 36 100 235 52 88 185 260 46 76 1980 1279wk 4
88154 :2780041,01 /63784700 2 i IBL 95 o8, 96 . ‘ 21800 wk 1
6378565, 1 14 80 60 82 9 9.93 wk 1
71.6378603,97 34 - 965 170 6408 . R ‘ wk 1
.5 63790396 12 60 ) 42 54 11.31 wk 3
{-6379366.3 #VALUE! 80" 13077 P T2 ‘ R S wk =3
.9 6379280.1 14 80 55 36 50 9.93 wk 3
5637932097 At .86 L 4B 8448 ‘ 17457 wk 1
6379089.5 6 30 85 40 48 11.31 wk 3
4,2000867 7 0 120000 0200 4270785160 300 3668 16,70, 14.71 wk 4
26 200 215 44 70 7.41 wk 3
16+ 650 100771 48 64 SR ‘438300 wk 1
8 25 80 B 44 ‘ 17.74 wk 1

- B0 o907 405 4B G BB ke 2.
20 30 250 4 24 33.69 tm o
§ g B 0 4 2R e e 3R S ) 0
16 20 115 2 18 38.66 tp 0

010 800 - 126 1270 022 k : T 14848 S g 0
34 95 125 2 36 19.69 tp 0
18 15 4004 22 = 50,19 tp 0
32 65 120 6 38 26.21 tp 0
278 = (- 165, 215 6 82 ‘ : s 2473 tm Yes 3
2783943.5 saasoees 21 95 235 10 31 165 530 4 24 1246 988 tm 4
272"3512‘4::‘ g 38 B0, 4007 28 . : 27220, Zim 3
vssas429 5 10 40 65 6 16 14,04 tm 3
963864008 14 4E 140 0 LB 200 e 17.28 “tme 3
63866136 20 45 40 6 26 23.96 tm 3

=~25386§34‘3' 4 15 7000 24 28 o 14,93 ; L tm 0
6386568.9 2 10 90 26 28 ‘ 11,31 tm 0
. 6386708.4 8 30 120 1624 U 14,984 tm 0
27846930 638661.0 6 30 150 6 12 11.31 tm 1
.- 2764808:3 . 63865438 8. .. .B5 55 186 21, : 5.19 : tm 1
_ 2784878.1 6386571.7 8 85 140 18 26 , 5.38 tm 1
P784929.7 /63863702« .22 50 754 26 L : 23.75 tm Yes 3
2784897.6 6386100.2 18 50 160 8 26 19.80 tm Yes 3
463860863 6 300 85° 6 12000 181 “t Fomoid
6386114.2 10 100 205 18 28 5.71 tm 1
16385018.9 1 L4 TR0 65732000028 ‘ S 2381 tm 1
63858826 18 125 200 6 24 8.19 tm ]
. 63874784 18" - 15: 45 275207 ) 50.19 tm 0
4 63875259 20 25 40 2 22 38.66 tm 0
: 863876123 16 20 13057200 8 38.66 tm 0
27849116 6387668.1 16 125 30 2 18 55 25 0 18 5200 18.12 tm 2
27849534 63B7807.6 14 275 85 2 16 . 26.98° " tm 0
27825429 6385672.1 18 75 105 10 28 13.50 tp 0
/2782705.8"6385507.2 16 70 - 105 20..... 36 : 12,88 tp 0
2782452,1 63855368 28 50 190 4 32 29.25 tp 0

4 2782157.6: 6384810.8." 20 47.5 65 8 28 : 22.83 “tp 0
27821724 63847275 16 50 55 12 28 17.74 tp 0
27827628 1 6384709,0 .+ 30 45 178 10:7 7400 : 33.69 1p 0
27823595 6384631.2 10 75 130 22 32 7.59 tp 0
[2782208.4 163844923 - 6 62,5 65 .16 22 548 1p 0
27824706 6384609.0 26 40 160 4 30 33.02 tp 0
S278298514- /63841867287 457 17120 8 3 : 31,89 tp 0
2782211.3 6384097.8 12 425 85 18 30 15,77 tp 0
2782166.9 -6384033.0. . 19 . 85 55 10 29 ‘12.60 tp 0
2782378.0 63833588 22 40 105 18 38 28.81 tm 0
27824336, 6383266:2 18 40 150 20 38 24,23 tm 0
27825558 63833310 20 185 110 18 38 6.17 tm 0



2782541.0
2782565.1
2782667.0
27827781
2782904.0
2783135.5
2783144.8
2783100.3

2783268.9
27832763
~ 2783159.6
27829485

2783124.4
27829651

2782989.2

127830763
2783091.1
-.2783200.4:
2783170.7

- 2783363.3::

Coordinates

6383501.4
6383666.2

~6383723.7

6383901.5
6384040.4
6384386.7
6384149.6
6384002.2
6384145.8
6384003.3
63839070
6383747.7

16383371.8

6383390.3
6383256.9
6383056 9
6383021.7
6382049.5

163828921

6382810.6

5127831263
2782961.4

~ 2784257.9
07842338
2784683.9

2784887.6

46 27847708

2784711 7

48 27845579

2784276 4

2784537.6

2784159.7
2784306.1

2784459.8
37644727
2784715.4

2784874.6

2784750.6
B .. 27848450
2784782.0
27849191
2784946.9

2784213.4
27840801
3 2784017.1

27840378

2783969.0

127841468

2784263.5
27844487

2784389.4
1276843801

2784265.3
227843357
2784411.6

2784582.0
27845394
2784413.5
27842931
27842116
© 278411156
2783967.1
27839856

127849672

2. 27847005 6
2784828.3
4. 27848117
27849209
. 2TBATE0.6 ¢

2784208.2
27844283

12784678.3.

27848413

2784357:9"

2 2784567.2:

6382716.1.
6382799.5
163896920 -
6382630.9
' 63826457

6382510.5

'6382666.9

6382519.8

163825291

6382579.1
63826939
6382747.6

.6382774.7

6382769.8

6382764 3

63828606
6383001.3

638317356

6383051.3

06 ,
6383153.2
a383008.8

383269.94

47763832003

638331 8.0

63833495

6383377.3
63684755
6383536.6

6363668.1-

6383627.3

.6383384.7-

6383419.9

63835014

6383386.6

6383494,0 -

6383595 9

[63B3805.1

6383705.1
6383947:8
6384053. 3
63837366
6383619.9
6383592.2
383634 80

163837348 .

6383701.4
6383844.0
6383873.7
63830700
6384099.6

63842182 1.
6384281.1

6384385.2
6384416.3
6384586.7
6384712.7
6384860.8
6384827.5
6384810.8
6384762.7
63847497
6384836.8
6384697.9

Scarp
Height(m) Distance(m) Width(m})
24 80 135
22 65 110
28+ 115 95
28 95 100
28 85 190
16 60 85
20 35 105
8 45 120
18- 76 170
22 50 35
18 .45 45
30 60 315
36 2200 95
10 45 80
22 95 .. 180
24 110 185
24 85 45
22 80 65
18 92.5 60
18 50 95
18 80 80
8 30 85
32 85 150
28 130 205
34 -.80: 260
14 30 20
28 60 170
22 85 135
7 25 45
10 30 30
22 95 75
6 60 230
10 50 150
30 75 116
18 60 110
12 25 80
8 55 95
24 70 100
8 32.5 75
12 30 145
14 40 375
10 85 125
12 130 75
7 80 65
22 95 60
22 120 40
20 857 55
22 90 65
8 25 60
20 75 60
22 48 90
22 65 80
18 70 85
5 30 50
0 40 50
8 40 140
4 35 60
14 50 65
12 80 100
10 65 145
4 ‘40 200
4 60 75
2 18 60
4 30 75
14 85 110
18 25 95
16 45 - 50
8 95 85
11 55 50
12 30 125
34 65 105
28 65 100
28 160 265
20 70 75
17 100 80
12 50 55
8 50 155
8 35 55
20 95 80
18 30 100
18 45 170
14 35 85
22 65 95
24 70 70
12 20 130
18 150 65
14 70 55

Bottom Scarp

RL
14
14

8
10

RL

-38

Runout

Distance(m) Width(m) RL RL Scarp

195

126

125

75

75
150
110

75
150

170

30

145

60

25

.28

55

65 -

Toe Top

10 - 22

3242

8 22
8 24
1028

[©21.80

Slope angle

16.70
18.70
13.68
16.42
18.23
14,93
2074
10.08
13,50
2375
21.80
26.57
9.25
12.53
13,04
12.31
15.77
15.38
11.01
19.80
12,68
14.93
20,63
1215
23,03
25.02
25,02
14.51
15.64
18.43
13,04
5.71

9.32

9.98

:13.50

1131

21,80
14.93
2564
828
18,92
13:83
21.80

219,29

671
527
5.00
13.04
10.39
19.98"
13.74
17,74
14.93
26,05
18.70
1442
9,46
0.00,

21.80
10.57

11.31

652
1564
14:31
8.75
5,71
3,81
759"
7.59

35 75
19.67
4.81

11,31,

21.80
31.72
23,30
9.93
15.95
9,65
13.50
9.09
12.88
11.89
30,96

21.80
18.70:
18.92
30,96
6.84
1131

16,91

12.31

tm
im
im
tm
tm
tm
tm
tm
tm
tm
tm
im
tm
tm

“tm

tm
m
tm
tm
tm
tm
tm
tm
tm
r
tr
tr
r
tr
tr
tr
tr
i
tr
ir
tr
tr
tr
tre
tr
tr
tr
tr
tr
tr

Yes
Yes

Yes

Yes

Yes

Yes
Yes
Yes
Yes

Geo.

Runout Geology Seepage Symbol

0

0
0
0
0
0
0
0
0
0
0
0
2
0
2
0
0
0
0
0
0
0
0
0
4
3
1
3
3
3
4
1
1
1
3
3
1
1

3
3
3
1

1

1

1

1

4
4
4
1

3
3
0
3
1

1

1

1

3
1

1

1

1

1

3
1

3
1

1

1

3
1

3
3
3

3

2
1
4

3
3
4

3
3
3
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aAqo’z'f‘z 827,

Ret No, Coora’/nares

3 2784 > 6384gg, 5
7B104 2784007, 6384564 5
7B105 27839935 6384454 5
78105 2784076,4 5384565 5
7B1o; 2784175 5 638452 5
7B108 2784071 1.6 5384353 4
7B10g 2783956, 6384320 ¢
7B110 2783874 o 6384295 5
7B114 2783775 5 63842163
7B112. 27@3794.,1; _6384305.2
7B113 2783715 ¢ 6384500 4
78114 2783594 o 6384590 4
7B115 2783583 5 6364544 ¢
618.9: 63846_51,6
2783891 5 6384864 5

2783563.7' 6385129.4 :

2783494 g 6385320.2
2.783594-,9 6385585 5
2783794 & 5385451 5
2783665,3 : ‘63856‘ 2.8
. 8385714’
: '6384751.6

6382536,5
6 5382504 5

6385746, 4
7B12g 2784615 4 6385459.1
i : 6385327.6
6385277 ¢

78133 2784567 5 6385157

78133 27845675 638501 3

7B154 . 2784730.2:" :63‘85016,4[ :

7B135 2784915.4 63855109

78135 275'2542;9,_2“‘635"577;2'.'1 :

8A00 2782305 , 63798674
8ADO3 ;- ‘27824_65,0 ',63,56‘1’28.5
4 6380143,
: 53802755

84005 278

8A037 2783569 63825197
8A03g 2783541.4 382436 4
8A039 2783534 382204 g
BA040 2783451 o 382104 g

045 2783619, 3815807
46 27836_87 8 381538 1
47 78385 6381473 3
18 2783850 8 1288, 1
S 27833, 6381 180.7

) 2783619 6381288. 1
27832595 6381350 9
2783182.1 6381 5834

‘ 7o 6384530 s
84007 27827704 6375766 5

He/'gl;l(m) O
12

10
20
16

Scarp
i

145

Bottarn Sca/p
's!ance(m/ W/dt/z(m) RL RL
20

30

50 18 30
55 20
35 0 3
65 12 ag
35 6 28
45 87 ga
75 8 49
95 8 36
70 6 24
170 12 3
365 34 5
75 4 24.
125 Y
70 B 0
175 8 40
180 120004
100 4 26
75 8.5
190 0 3
110 8. g
225 4 34
70 25 g
60 8 22
35 8.0 g
175 4 28
130 40
155 2 28
45 16 gy
80 16 o9
85 22k o
50 2 o
80 20: g
110 6 16
80" 10: 28
85 6 30
$300 “ 22 46

110
130:
140

190

125

~105

105
140
125

250
190

90

100

135

115,

40

45

65

100
75

55

80

125

Runout Toe op
D/&tance(m) Vl//dl/;(m} RL RL

20 34
36 39

1634

18 40

10: 32

30 42

12 34

Slope angle
Scay, Runoys

30.95
18.43
6.25
3866
21.80
3575
38.66
19.29
19.80

13.50

4.36
1918
14.93
17.28
13.50

1350

17.45
14.93
14.04

9.29

1280

10.45
10.12

15,95

116,95

1519

12.63
7.74:
10.15

11.31

19 aa

‘ Ygs

Yes'

Yes



1

Scarp Bottom Scarp Runout Toe Top Slope angle Geo.

Ref. No. Coordinates Height(m) Distance(m) W/drh(m) RL RL  Distance(m) Widthm) RL RL Scarp Runout Geology Seepage Symbol
8A053 " 2784186:0° 6381308.5 8 55 40 26 34 1430 - 8.28, tr 2
BAO54 27831469 6381167.7 42 120 75 6 48 19.29 tr 3
. 8A055.2783132.1: 63810751, = - 44 160 100 6. 150 230", 175, . 450" 1538 1131 ir 4
BADS6 27831562 6381014.0 44 100 100 2 46 105 55 2 26 2375 2274 tr 4
BAO57: 2783456.2' 6380997.3 28 85 215 14 42 18.23 tr 3
BAO58 27834322 63808584 34 40 55 12 48 40.36 tr 1
BA059 - 2783358.1. 63808065 34 ° 40 55 107744 40.36 tr 1
8A0B0 27832729 63806954 42 165 140 4 48 14.28 tr 3
BAD61 2783289.6:6380593.5- - 38 150 65 8 46 14,22 tr 3
8A062 2783248.8 63804858 32 90 85 14 48 19.57 tr 3
- BA063 27831602 6380237.9 - 36 115! 4607 -10. 46 17.38 tr Yes 3
BAOB4 27820840 6380360.2 38 150 180 8 46 14.22 tr 3
/8A065.72783009.9° 638053B.0" 42 70 300 6 48 s 30.96 1 3
8A066 2782928.4 6380754.7 36 65 95 4 40 28.98 tr 1
8A067 27828506 6379619.3 -~ 50 135 320 8 58 . 20,32 Tt 3
B8A0B8 27829784 637098323 38 100 525 8 48 20.81 tr 3
BA069 . 27835859 < 6379580.5 2 60 85 8 10 1.91 tr 1
8AO070 27835137 63796953 4 30 85 10 14 7.59 tr 1
74! 163797963 - 16 45 120 10 .26 75 80 . 9 .18 . 1957 " 1277 tr 3
A072 27837433 63797360 8 40 65 6 14 _ 11.31 wt 3
{8A073: 2783787.81 '6378815:7" 10 30 75 6 16 18.43 wt 3
8A074 2783763.7 6379960.1 9 85 175 8 17 6.04 wt 1
075 - 27838656, 6380047.2 8 35 60 8. ..186 : E 12.88 wt 3
63801972 & 35 55 10 15 8.13 wt 1
AQTZ: 39,6 6360306.5 4, 30 /55 8 12: ‘ 7.59 wt 1
BAO78 27839193 6380367.6 4 20 40 6 10 11.31 wt 1
8AQ79-..2783797,0' - 6380434.3 6 30 85 8 14 11.31 Wt 1
8A0B0 2783580.6 63B0256.5 14 50 80 34 48 15.64 wt 1
BADBY 2783541.4'-6380304.6  ~ 18 95 80 32 50. 10.73 wt 3
8A0B2 27834581 63804398 14 120 75 34 48 6.65 wt 1
083 /6380652.8 - 14 40 56526040 : Cei19,28 wt 3
- 5.5 6380651.0 32 85 75 6 38 20,63 wt 3
085 2768762.6. 6360754.7 40 -130: 95 L B4 3 b ATAQ wt 3
27838415 63808436 40 75 80 8 48 85 60 8 42 2807 2520 wt 2
7. 27838! 3 42 Ry LR 8150 o SRR 2025 Wt 3
63810436 52 210 245 8 58 - 13.91 w 3
583811759, 0 18 25 40 3 52 S : 32562 ‘ wt 3
6381117.7 46 30 95 8 52 100 60 18 34 5689 1878 wt 2
__“,63'8_1‘_1_‘39._9”‘ 42 75 22 726 I N 9,09 wt 3
63812844 12 75 75 14 26 85 40 8 22 909 1196 wt 4
v;;‘63a14oa‘53 12570188 13016 28 : 10,48 wt 1
6381508.5 4 50 5 32 36 4,57 wt 3
%6381569.6 . 40! 100:7, 7 4507 B EET . L2180 wt 3
63814696 14 25 80 24 38 2025 wi 3
;-;j6§81§45.5‘ 16 25 LB 28 4 o 182,62 wt '3
6381262.1 16 95 30 6 22 ' 9.56 wt 1
, ' Ji‘63§13‘f56.6 [22 75700080 6. 28 . g B [T wi 1
C ,27843360“ 63814863 32 100 - 16 48 17.74 wt 3
;1 2784400,8.:,6381462,9 g 80 60 6. .16 : 642 wt 3
27844415 63815548 16 35 120 8 24 24.57 wt 1
27842952 6381562,6 88 110; 180 780 68 105 70 3B 62 19.06: 15,95 wt 4
4 27843971 6381702.9 52 145 225 18 70 275 180 6 62 1973 1310 wt 4
i 2784802.7. 6361817826 80 70 10736 90 601822 18,00 " 17.28 wt 2
27844008 6381951.1 38 125 180 26 84 130 100 27 48 1691 1589  wt 4
BA107 27845084 638719283 20 807 85 18- 23878 8001832001848 1403w 4
8A108 27846768 6381860.4 26 125 170 12 38 130 125 10 28 1175 1215 wi 4
'BA109°.-2784756:3° 6381803.0° 38 125 2857 44D 100 26567, 28 116:91 - 19.80 wt 4
8A110 27841341 6381569.6 6 45 125 48 54 ‘ 7.59 wi 0
(BA111:. 27825450 °6381549.2° 52 175 75 2250074 116,55 wit 0
_BA112 27848823 63819863 32 65 185 6 38 75 156 6 24 2621 231 wt 4
BA113.7, 2784910.4 - 638212 18 75 75 8. 26 13.50 ‘ wt 1
8A114 27847675 ) 8 130 70 24 32 _ 3.52 wt 1
BA115. 27845138/ 63821419 16 90 88 4268 : : 10.08 wit 3
8A116 27845823»63822178 18 75 120 50 68 v 13.50 wt 3
-BA117.7-2784682.3' - 63823438 28 951 90 407 68 ‘ 16.42 wt 3
BA118 27848638 63823086 16 75 65 24 40 ‘ 12.04 wi 3
T BA119 - 27846434 63824087 77 210 105 227 99° 135 © 750 34775422014 2571 wt 4
8A120 27847008 63825253 30 150 70 20 50 11.31 wt 3
BA121  2784610.1 6382532.7 - .- 48 200 190 20 .68 13.50 wt 1
8A122 27846860 63826957 12 90 150 52 64 7.59 wt 1
8A123 - 2784786.0° 6382605.7 24 100 "85 26 50 80 30 7730738 13.50° . 14.04 wt 4
8A124 2784899.0 63826253 11 40 35 16 27 15.38 wi 3
'8A125° 2784967.5. 6382530.8 . 8 30 50 18 26 v 14.93 wi 3
8A126 2784647.1 6381167.7 2 35 180 6 8 3.27 tr 1
8A127. .2784804.6: 63812362 " 14 40 140 6. 207 : v 119,29 A 3
8A128 2784971.2 63811177 26 60 315 8 34 23.43 tr 3
'8A12812785025.0  6380426.9 4 70 95 8 10 - 3.27 tr 0
8A130 2784661.9 63807343 10 40 50 8 18 ‘ 14.04 tr 1
(BA131 278454701 6380741722 110 90 8 30 » 11.31 tr 1
8A132 2784476.7 63806324 14 30 70 20 34 25.02 tr 3
8A133." 2784265,6 “6380717.6. -4 40 1207 107714 : 571 tr 1
8A134 2784530.5 63805232 28 135 70 16 44 11.72 tr 3
8AT35: 7 27844453 636804324 30 60 30 8 38 65 257 8. 34 2657 2478 tr 2
BA136 27843952 6380389.8 22 35 35 8 30 32.15 tr 3
8A137: 2784389)7 63803435 -1 26" 707765 8 34 o 20.38 tr 3
BA138 2784350.8 6380276.8 16 375 50 8 24 23.11 tr 3
8A139 - 2784539.7 - 6380267.6 6 200 175 48 54 16.70 tr 1



2784441.5
2784515.6
2784421.2
127843489
27842545
2783945.2
2783884.1
27841397
27843156
27844084
2784658.2
L 2T84852.7
2784450.8

2784658.2

27848138

AT59 ) 27847749
'BA160 27849361
: 1i727849453
27842323
27842563
27842415

27843415
8 2784348.9

127842582
2783985.9

3:.2784393.4°

+2784685.3"

35 27643378

37,1, 27844749

Coordinates

6380054.6
6379004.6
6379960.1
63799398
6379928.6
6378674.9
6379582.3
6379708.2
6379554.5
6379437.8
6379545.3

6379593.4

6379619.3

'6370661.9

6379969.4

-6380036,1

6380106.4

6380273 1

6380197.2"

6382614.2

63825086

6382425.3
6382419.7
6382336.4

6382301.2: .

6382206.7

163821419

6382317.8

+-8382738.3

6380273.1

65:6:6380717.6

© 27845156

27845747

"~ STad6083

;z7a’;4,7§>=1fs i

2784264.4

127841533

2784036.9

;172784398.9:

27842179
784

2782690.0

2782346.1

9:./2782136.7

) 2782596.9
|/ 27827934
2782845.1

2782596.9

"+ /2784378.2:

163778989

1127846704

27830726
27827184

21824495

27849087

6379904.6
6377538.0:

6377545.7
/63776310

6378078.3

6378414.4

:B378437.T

6378716.9

£ 63788030

6379006.5

163791409

6378941.8
63788332
6378820.3
637939914
63793529

6379050.4
6370130.6
6379107.3

163790633

6379363.2

163705365

6379412.4
6378830.7
6379363.2

6378486.8
63784200

63791409

Scarp
Height{m) Distance(m) Width(m)
8 25 80
4 25 60
14 105 40
15 B0 60
4 15 100
[ 25 0
8 25 65
8 30 115
40 60 225
? 30 90
16 70 50
20 75 80
22 70 50
28 120 275
14 45 125
18 25 55
24 35 55
32 45 130
30 75 100
22 50 90
12 85 55
12 75 50
26 55 165
16 45 115
8 40 55
24 -85 90
26 60 50
40 165 118
28 100 80
18 45" 130
26 60 65
30 200 200
16 80 120
6 95" 230
9 35 50
32 65 65
20 45 80
14 257! 95
32 100 90
20 657 115
10 25 60
14 25 55
34 85 180
32 g 80
32 70 130
10 257 50
8 15 35
12 70" 1285
12 90 35
28 BB’ 50
26 55 125
24 85" 100
34 70 70
18 55: 50
28 40 90
36 1151 110
24 25 110
20 45 ¢ 115
7 50 35
26 30 130
16 65 70
30 2700 80
30 110 130
18 -8B 75
14 40 175
48 120 55
24 50 75
? 85 90
24 125 176

Bottom Scarp

RL  RL
32 40
3g. 42
16 30
12 27
12 16
8 14
6 14
8 16
10 50
? 56
34 50
20.7 540
28 50
20748
28 42
260 44
8 32
14, .48
8 38
1207034
46 58
46: 158
10 36
20 36:
12 20
22046
20 46
24 64
22 50
26 44
12 38
1040
6 22
48 54
24 33
28160,
32 52
36 50:
24 56
365156
a4 54
2 56
200052
18 50
407 50
4 B2
42717154
40 52
20 -748¢
18 44
2277146,
12 48
3250
16 44
18754
10 34
12732
14 21
28 .84
38 54
28" 58
14 44
20738
42 56
16 7 64
24 48
20 ?
30 54

Runout

Distance(m) Width(m) RL RL Scarp

236

170

80

100...

45

60

Toe Top

13 . 28

726782

113,63

Slope angle

17.74
900
7.59
10,62
14.93
13.50
17.74
14,93
33.69
9
12.88
14.93
17.45
1313
17.28
3575
34,44
35142
21.80
2375
8.04

8.47

- 9,09’

25.30

19,57

11.31
2027

23.43

12,60
15.64

2980

23.43

8:53

11.31

361"

14.42

2621

23.96

20257

17.74

18,98

21.80
29:25
21.80

12621

24.57

21,80

28.07
9.73.
7.59

12698

25,30

23,67

25.91

1842

34.99
17.38
43.83
23,96
7.97
40.91:
13.83
23.20
15,26
27.22
19.29

18.00

2980

25.64

“1087

tr

tr

tr
fr
tr

“fa

fa
tr
tr
tr
tr
tr
tr
tr
tr

Ar.

tr
i
tr

i

ssssssssssss5%

Yes

Yes

“’Yes

Yes

Geo.

Runout Geology Seepage Symbol
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