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APPENDIX D
Typical Completed Trail Photos

Photo 1: Lake Dunstan Trail with retaining walls, just after construction 2020

Photo 2: Almost completed trail near Halfway Hut, Lake Dunstan Trail. Note the revegetated fill
batter slopes
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Photo 3: Recently completed section of Roxburgh Gorge Trail, Date 2013

Photo 4: Narrows, Roxburgh Gorge, trail just visible in distance shortly after construction, 2013
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Photo 5: Clutha Gold Trail near Roxburgh, 2018

Photo 6: Typical example of existing 4wd track in Kawarau Gorge
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APPENDIX E
Geotechnical Report prepared by
Reference: SouthernLand 190528
Geoconsulting Ltd
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PO Box 374
Queenstown 9348
New Zealand
Ph (64 3) 4423777
jeffbryant@ihug.co.nz

28 May 2019
Southern Land Ltd
P.O. Box 713
Queenstown 9348
Attn. Tim Dennis, Dave Howard
Cc. Trevor Butler, Frame Group

Dear Tim & David:
Central Otago Queenstown Trail Network Trust: Kawarau Gorge
The following comments relate to our joint field trip to various places along the
proposed Kawarau Gorge Trail undertaken on 20 June 2019. The purpose of the field
trip was to inspect critical trail sections requiring geotechnical assessment as identified
in emails dated 14 & 15/05/19.
In addition to the field trip, a desk study was also undertaken involving review of
reports prepared for Kawarau River power development proposals1
The following comments mostly follow the route descriptions in the attachments to
these emails2.
1. Wentworth Station bridge (Distance station not established): The bridge
(approximately 100 m) extends from edge of terrace to edge of terrace (Photos 1
& 2). The terraces are underlain by alluvial gravels although in situ schist

Bremner T.J. Mt Difficulty Slip; Undated mapping data from field notebooks 34-45; Stout M.L.
1971 Landslide Studies – Kawarau Gorge, South Island NZ; NZGS report 117; Brown I.R. A Study
of Reservoir Slope Stability – Kawarau Gorge, Clutha Power Project: NZGS engineering geology
report 287.
2 T4303-2 Kawarau Trail, Alignment Photos, May 2019; T4303-2_P1_A Kawarau Trail for consent
140519 (002).
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underlies gravel at shallow depth (around 3 m) on the true left side. No evidence
was found for slope instability or active erosion.

Photo 1: True right abutment, Wentworth Station bridge.

Photo 2: True left abutment, Wentworth Station bridge.

2. Pinch Points 1 & 2 (100 & 175 m upstream of preliminary true left Citroen Bridge
abutment): These two locations traverse the true left bank just below SH 6. Sidling
slopes are steep, possibly exacerbated by previous instability initiated by active river
erosion. At Pinch Point 1, the slopes are also possibly affected by large scale, rock
slide movement which has periodically affected SH 6. A stacked stone wall supports
part of the road at this location. Thick scrub and small trees cover the slopes and
loose grit swept or washed from the road has been deposited on the ground.
Forming a sidling cut and fill formation across these two areas is impractical for the
following reasons. Cuts could potentially undermine the road formation, particularly
the stone wall, and should not be attempted. Fill slopes will extend a long way down
the slope and possibly down to the river where erosion would ultimately undermine
them. Long fill slopes are difficult to construct by small diggers as they can’t reach
far enough downslope to clear vegetation and topsoil and allow the fill to be keyed
into the stripped ground. It is therefore recommended that the trail be supported on
short sections of bridge constructed on piles bored into the ground.
3. Citroen Rapid Bridge: The prominent rapids have been created by displacement of
the Mt Difficulty landslide and its more active lobes on lower slopes. The resulting
constriction in the river has led to enhanced erosion and elevated flood flows which in
turn has triggered ongoing movement. Fresh scarps with no or minimal vegetation
covering are visible on the banks of the inner gorge, just upstream of the bridge site,
and at about one third the height of the landslide. Incipient scarps are visible between
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the bridge abutment (true right side) and Creek 8, a major gully about 130 m
downstream from the true left abutment (Photo 3). Boulders have accumulated in the
back-tilted steps formed beneath these incipient scarps.

Ck 8

X

Photo 3: Section of trail between proposed Citroen Rapid Bridge true right abutment (red cross) and Creek 8.
Note active scarps just below skyline and upstream of site and also incipient scarps just above abutment.

Construction through this section will be challenging due to the very loose and
unstable nature of the terrain and will be the subject of more detailed investigations in
collaboration with the bridge designers.
4. Creek 7 [Miners Hope], 1.6 km: This creek is incised around 8-10 m below the
adjacent terraces. The side slopes are steep ranging up to the vertical although the
track alignment avoids the steepest parts. Cemented fan gravels are exposed on the
gully flanks which seem to stand up well following downcutting by the creek.
Similar concerns as expressed previously for Pinch points 1 & 2 are valid here. Care
should be taken not to create long fill slopes that extend down into the creek bed that
will be difficult to key into good ground and be vulnerable to stream erosion.
5. The Step, 3.5 km: This section does not seem to have been visited and no notes taken
during the fly-past. It is not clear whether it is proposed to place the trail on structure
or cut into the rock for the formation. In either case, some minor rock scaling of
loose blocks near the crest will be necessary.
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6. Skull Bluff, 4.0 km: The trail traverses a broad rock spur with the downstream side
requiring either a fill slope or some form of structure (Photo 6). Scaling will be
required on the rock slopes above the trail including a loose slab marked with an X on
Photo 6.
7. The Notch, 4.9 km: This section only viewed during fly-past. Trail traverses a
narrow rock spur with some potential for rock scaling (to be checked later).
Downstream section appears more difficult to form trail than upstream side (Photo 7).
8. Shallow slips, 5.3-6.0 km: This section traverses a large, unnamed landslide with
more active, shallow slips on its lower slopes. Lateral river erosion is the probable
cause for this activity. A higher level route above the crest of the scarps is preferred
to a lower level one that would traverse across the slips and their lateral margins. A
low level route would have high maintenance requirements due to movements.

X

Photo 6: Skull Bluff showing steep rocky slopes and loose slab marked with red cross.

It is appreciated a higher route would not lead to an easy descent to Poplar Flat,
however, adopting a switch-back may be one way round this problem.
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Photo 7: The Notch with steep rocky slopes on downstream side.

Photo 8: Lower slopes of unnamed landslide showing active lobes.
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9. Chalmers Leap, 7.4-7.8 km: This section involves traversing round a series of
rocky slabs dipping steeply upstream and only viewed during fly-past. The exact
route hasn’t been able to be verified from photographic inspection but views of
upstream (Photo 9) and downstream (Photo 10) give some indication of the
terrain to be covered. A bench cut into the rock slabs is considered the most
secure way of establishing a track through here. The steepness of the slabs would
not be amenable to fill construction.

Photo 9: Upstream portion of Chalmer's Leap

Photo 10: Downstream portion of Chalmer’s Leap

Passing Lane Bluff, 9.3 km: This section only observed during fly-past. The
route traverses a narrow gully flanked by rock bluffs (Photo 11). It is uncertain
what the method of trail construction is preferred here (structure or cut and fill) but
either method would need to safeguard against flash floods and debris flows
concentrated in the gully. Bridging would be the preferred solution as it can provide
a greater clearance above flood flows. There is also a potential for rock falls on either
side of the gully and this threat would need to be mitigated prior to trail construction.
10. Bluff 7 (The Drop), 11.0 km: This section only observed during fly-past. The
route also traverses a narrow gully flanked by rock bluffs, however, the track
sidles above the bluff on the downstream side (Photo 12). Similar comments
provided above for Passing Lane Bluff also apply here although rock fall from the
adjacent bluffs is less of a concern.
11. Pixie Hollow to Scrubby Stream Bluff, 12.2-12.7 km: This section of alignment
was walked over to inspect:
•

Pixie Hollow, 12160: The alignment passes through a hollow between two
large rock outcrops which probably owes its formation to past gold mining.
The bluff on the upper side provides some protection against rock fall from
the prominent bluff upslope.
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Photo 11: Gully at Passing Lane Bluff. Red mark approximately where track is believed to be (pink marking
tape).

Photo12: Bluff 7 (The Drop) showing approximate track position.

•

The rock slide, 12120-12170 (Photo 12): The alignment passes close to the
base of the debris cone the larger blocks of which will provide some
protection. However, the source area and the surrounding bluffs will need
close examination to assess the risk of further rock fall. Added protection
could be gained by moving the alignment closer to the river
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Photo 13: Rock slide and debris cone extending as far down as proposed alignment (just below photograph).

•

Shallow slumps #1, 12250, #2, 12350 & #312400: These slumps are
probably activated by high flood flows eroding their toes (Photos 14 &
15). The alignment passes just above the crest which is preferable to a
lower alignment but does put the trail under threat from retrogressive
movement. Aligning the trail further upslope would provide some
protection, otherwise, ongoing movement is likely to lead to increased
maintenance requirements. Care should be taken not to include any sag
points in the alignment that could lead to concentrations of runoff into
the scarp area.
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Photo 14: Shallow slumps at Sta 12350 & 12400.

•

Photo 15: Shallow slump at Sta 12250.

Bluff 9, Metaquartzite Bluff, 12.7 km: An area of geological interest due
to the bands of metaquartzite outcropping on the bluffs (see Photo 16). A
number of overhangs and loose blocks will require treatment to mitigate
rock falls.

12. Goldfields access road, 15.5 – 16.4 km: This section extends from Honeycomb
Gully to Walker Creek and roughly follows the existing access road except where
a change of alignment to a higher level is required to minimise grade changes
(Photo 17). Steep rock bluffs extend above the scree slope above the access
road. There is fresh evidence for recent rock fall on or about this road
suggesting the bluffs are actively shedding rocks. The bluffs will be targeted for
scaling or securing of loose rocks prior to trail construction.

Photo 16: Trail around west side of Metaquartzite Bluff.
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Photo 17: Panorama of slopes above Goldfields access road, Walker Creek on left, Honeycomb Gully on right.

13. Long Gully, 18.3 km: The route sidles down from Goldfields access road on the
upvalley side to cross Long Gully before sidling up to a similar level to join the
vineyard terraces. Sidling across bare, eroding slopes of alluvial gravels will
prove to be challenging, particularly on the true right bank of lower Long Gully
(Photo 18). This problem is similar to that described for parts of the traverse
around the Bannockburn Inlet part of the Cromwell – Clyde Trail (Geoconsulting
report SouthernLand180224). On these sections it was proposed to limit cuts
and fills by supporting both sides with low post and board retaining walls.

Photo 18: Downstream flank of Long Gully (to right of picture). Approximate route shown in red.
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Hydroseeding with mulch, fertiliser and grass seed would minimise erosion by
encouraging a vegetative cover.

Closure
As would be expected for a trail of this length and in this terrain, there are a number of ‘pinch
points’ that require attention to detail in route selection and trail design. There are numerous
areas requiring rock scaling and possible structural support, some of which have been
identified in the listed points of interest. A more detailed assessment will need to be
undertaken at an appropriate stage. Overall, there does not appear to be any overriding
geotechnical constraints that would preclude trail considerations.

Sincerely,
Geoconsulting Ltd

per J.M.Bryant
M.Sc. F.G.S.
1000342
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APPENDIX F
Affected Party Approvals
Kawarau Station Ltd
F&G
Aukaha
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