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About this document / disclaimer 

Canyoning involves an inherent risk of death or severe injury. The ultimate responsibility for 
these risks remains with the individual canyoner. Whilst every effort has been made to 
ensure the accuracy of the information in this document, the authors and the NZCA accept 
no responsibility or liability for loss or damages in relation anyone’s interpretation or use of 
this code of practice. 

This document is not intended to provide definitive advice on canyon anchors. The extreme 
variability of rock characteristics in the natural canyon environment make that impossible. 
Installing safe anchors requires considerable knowledge, judgement and skill.  

This document is not a substitute for the practical training and experience which is required 
to gain that knowledge, skill and judgement. The purpose of this document is to raise the 
awareness of those who are considering bolting of the known issues, and to offer guidance 
on good practice to address those issues.  

A summary of this document is also available at www.nzcanyoningassociation.org    

mailto:nzcanyoningassociation@gmail.com
http://www.nzcanyoningassociation.org/
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PART ONE: CONTEXT OF THE BOLTING CODE 
OF PRACTICE 

1 Background 

In recent years, the popularity of recreational Canyoning has dramatically increased in New 
Zealand.  

Locals and visitors alike have been exploring NZ’s canyons for decades and in some cases, 
have chosen to place bolt anchors. In other cases, explorers have been forced to place 
bolted anchors, where no other alternative anchoring options exists to escape or descend 
the canyon.  

The international canyoning community has become aware of the opportunities for 
canyoning in New Zealand. There are many foreign canyoners who enjoy our established 
routes, or who come here with the sole aim of descending and bolting as many new canyons 
as possible.  

Many New Zealand’s canyons have bolted anchor stations; however, the quality and 
legitimacy of these anchors varies markedly. 

As more people visit established canyons and more expeditions seek out new canyons, it is 
important to establish good practise for the establishment of permanent anchors to ensure 
bolting is Legitimate, Ethical and Safe. 
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2 Legitimacy 

2.1 Conservation legislation 

The Conservation Act 1987 established the Department of Conservation (DOC). This Act is 
the over-arching legislation for NZ’s conservation estate (which include all our National 
Parks and lands where Canyoning takes place). 

The Act requires DOC to create ‘Conservation Management Strategies’ (CMS) which outline 
the intent which guides conservation land management. From the intent of the CMS, comes 
a ‘Conservation Management Plan’ (CMP) which provides actual policies for management of 
conservation land. 

The National Parks Act 19801 requires DOC to create a ‘National Park Management Plan’ 
(NPMP) (for most purposes equivalent to a CMP), which provides policies for management 
of national parks.  

Among many other policies for the appropriate management of our conservation estate, 
these Acts state that it is an offense to willingly damage any stone (i.e., by placing a fixed 
anchor) within the park/area without permission from the Minister of Conservation2. 

For practical purposes, the authority to give ‘permission from the Minister’ is delegated to 
DOC, who can grant permission through the policies in the NPMP or CMP. 

2.2 Conservation policies for bolting 

The policies regarding fixed anchors vary from plan to plan. In some, such as the Aspiring 
NPMP, bolting may be authorised provided it meets several requirements, including minimal 
adverse effects and in line with a Code of Practise3. 

In other plans, such as the Westland Tai Poutini NPMP, the policy states that DOC should 
“Discourage the use of permanent bolts”4 but that a “Code of Practise be developed in 
conjunction with the climbing fraternity” because DOC acknowledges that a pragmatic 
approach is required and it is better for bolting to be managed with the support of those who 
place the bolts, rather than trying to totally prohibit their use.  

Management Strategies and Plans are updated by DOC, taking public consultation into 
account. These documents are large, complex and cover a huge range of subjective and 
conflicting issues. As a result, they are slow to be updated, and many are overdue for 
revision. NZCA will advocate during all strategy and plan consultations which may affect 
canyoning.  

 
 
1 National Parks Act 1980 
2 Conservation Act 1987 Section 39 para 1e  
3 Aspiring NPMP 2011-2021 page 81, para 6.6.7 Bolting and Climbing Aids. 
4 Westland NPMP page 97, para 4.3.10 Climbing 
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2.3 CMS national consistency - bolting (fixed anchors) 

Due to the inconsistency in park management plans DOC created a document to provide 
guidance when reviewing CMS to provide national consistency for Bolting policies5.  

This guidance has been followed in the current Canterbury, Southland and Otago CMS6. 
The Otago CMS intent for bolting is pragmatic, and allows for bolting to be authorised, in 
some areas and not others, provided it meets reasonable criteria. The criteria involve liaison 
with the NZ Alpine Club (NZAC) and consideration of the NZAC Position on bolting and 
Bolting Technical Guidelines where the bolts are permitted for climbing. 

Where bolting is permitted for activities other than climbing liaison with a “relevant 
organisation” is expected. The NZ Canyoning Association is the relevant organisation which 
represents the interests of the members of the NZ Canyoning Community.  

2.4 Liaison with NZAC 

Due to the NZAC’s proactive engagement with DOC, they have established themselves as 
the strongest advocacy group whose members use fixed anchors for recreation. As such, 
NZCA will liaise closely with NZAC to promote consistency from National associations when 
dealing with DOC on bolting issues. 

2.5 Liaison with DOC conservancies 

Appointed representatives of NZCA should liaise with DOC to ensure CMS and CMP allow 
the use of bolts for canyoning where appropriate.  

2.6 Private land 

Bolting on private land must only take place with the permission of the landowner.  

  

 
 
5 CMS National Consistency – Bolting (Fixed Anchors)  
6 Otago CMS 2014-2024 page 126, Recreation Activities using fixed anchors. 
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3 Ethical standards 

The presence and placement of fixed anchors is one of the most controversial issues in 
technical mountain sports world wide. Canyoning is no different, with very strongly held 
opinions as to whether or not bolts should be used.  

This discussion was inspired by the original NZAC Position on Bolting as many of the wider 
themes are similar. However, it is important to note the different use of anchors between 
canyoning and climbing. Climbers use protection (temporary or fixed anchors) during ascent 
of a climb, which is the focus of their activity.  

Although many descents involve abseiling/rappelling and therefore the leaving behind of an 
anchor (be it a bolt, sling or other item), many others only require walking or scrambling. The 
sport of Canyoning focuses only on descent, and as such any technical canyon (involving 
ropes) also involves some type of anchor which must be left behind.  

3.1 Rationale on the use of bolts in canyons 

The opinions for and against the use of bolts generally relate to the impact of bolting on the 
environment, and the impact on the practise of canyoning by people.  
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Reasons for placing bolts in Canyons 

 Impact on the Environment  Impact on Canyoning 
  
Minimising impact on non-durable 
surfaces 
Bolts can be situated in a wide range of 
places. Well situated bolts can ensure 
Canyoners remain in the watercourse and 
travel on durable surfaces. 
  
 Natural Anchors can only be 
constructed where the environment 
allows (e.g. suitably strong tree or 
correctly oriented crack). This may 
require Canyoners to exit the watercourse 
to create an anchor, trampling vegetation 
surrounding the canyon. Due to the location 
of the natural anchor, Canyoners may have 
no option but to descend on non-durable 
surfaces. 
 

  
Encouraging safe route selection 
Well situated bolts encourage canyoners to 
descend the safest possible line, minimising 
hydraulic and vertical dangers. 
  
Bolts can encourage the use of a variety of 
common canyoning techniques to descend 
a canyon e.g. hand/approach lines, guide 
lines. 

  
Preventing damage to trees 
Bolts remove the requirement to sling trees, 
which are likely to be damaged with 
repeated use. 
  

  
Decreases the commitment of a canyon 
A well bolted canyon can be more readily 
descended, including by less experienced 
groups, ensuring safer passage at higher 
waterflows and ensuring a wider range of 
visitors can enjoy the sport. 

  
Minimising visual impact / litter 
The visual and physical impact of well 
installed bolts is much lower than the 
practise of leaving slings, nuts or pitons 
which degrade over time and may end up 
as litter within the canyon. 
  

  
Descent of high quality slot canyons 
The highest quality canyoning descents 
exist where the canyon is deeply gorged, 
and the rock walls are polished smooth. In 
many places within these types of canyons, 
bolts are the only possible method of 
establishing anchors, as natural anchor 
options do not exist. 
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Reasons against placing bolts in Canyons 

Impact on the Environment  Impact on Canyoning 
  
Permanent alteration of the rock 
Bolting requires permanent alteration of the 
rock. Although the practise of ‘over drilling’ 
allows a bolt to be hammered beyond sight 
into the rock, the alteration cannot be un-
done. 
  

  
Bolts require less skill and judgement to 
use.  
This may encourage less experienced 
people into canyons beyond their ability. 
Anchor creation and problem solving is an 
aspect of canyoning that is valued by many 
within the canyoning community. 
  

  
Visual Impact 
Bolts can create a visual impact which 
reduces the wilderness values of an area. 
Although only canyoners will be able to 
view these bolts.  
  

  
Bolts are easy to incorrectly install. 
Poorly installed anchors may have very low 
strength.  Poorly situated anchors may 
increase exposure to objective risk. 
  

  
Bolts encourage use 
A bolted canyon is likely to receive more 
users, which has the potential to increase 
impact to the canyon and access route if 
not properly managed. 
  

  
  
  
  

3.2 Bolted anchors in the international canyoning context 

It is worth considering the use of bolted anchors for canyoning in the major canyoning 
regions of the world.  

These regional communities may be generally more pro-bolt or anti-bolt, depending on the 
nature of the rock in the canyon, the nature of the canyon’s surrounds, the amount of water 
flow through the canyon and the cultural attitudes towards mountain sports. 

United States of America 

In the USA, the sport developed based on the sandstone desert canyons of the Colorado 
Plateau. These slot canyons generally have little to no water flow, sheer walls, minimal 
vegetation and soft rock. The prevailing ethic is anti-bolt. There are usually sufficient natural 
anchor options, Conservation and minimal impact values are strong and bolts are of low 
integrity in sandstone. Due of the lack of water flow, complex natural anchors are possible, 
making anchor problem solving one of the key challenges and values of the sport. The USA 
has the Coalition of American Canyoners7 which is a community group which seeks to 
advocate the sport and deal with issues such as bolting. 

 
 
7 http://www.americancanyoneers.org/ 
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Australia 

The sandstone canyons of New South Wales’ Blue Mountains have low to moderate water 
flows, reasonable amounts of vegetation and reasonably soft rock. The ethic is generally anti 
bolt among recreational Canyoners, but there are several canyons that have been 
specifically bolted by the NSW Parks and Wildlife (NSWP & W) department, due to 
commercial pressure or public safety concerns. There are usually natural anchor options, 
and the low flows mean there are few restrictions on where natural anchors could be 
situated. The popularity and/or commercial use of some canyons have lead NSWP & W to 
place significant glue-in anchor stations (which many describe as grossly over-engineered) 
as natural anchors wear out with frequent use. Australia has no formal canyoning community 
association.  

Europe 

The canyons of the Alps are moderate to high flow, through very solid and often polished 
rock. The ethic is strongly pro-bolt. Due to the high numbers of people that practise 
canyoning, the emphasis is primarily on safety and sport.  Bolts are suitable due to the high 
water flows, strong rock and amount of use. Bolting practises are generally moderated 
through various national canyoning associations. District councils often provide funding for 
the bolting of canyons in the same way NZ councils provide money to establish mountain 
biking areas; for increased visitor use. 

Use of bolted anchors in the New Zealand context 

New Zealand’s canyons vary in character throughout the country. The water flows vary 
between regions from low to extreme, with most falling in the moderate to high category.  
The rock in our canyons is generally solid and suitable for bolting. Whilst many canyons can 
be descended without the use of bolts, there is a good proportion where bolting is the only 
option at certain places.  

Visitation of canyons is likely to continue to increase in the future. Well-placed, quality bolts 
are generally considered acceptable in most circumstances by the canyoning community, 
but inferior, unsafe or excessive bolting is not.  

This Bolting Code of Practise will help the pragmatic and ethical management of the bolting 
issue in NZ’s canyons.   

Visiting canyoners and international expeditions 

As the ethics of bolting vary considerably between regions of the world, it is important this 
code of practice is easily available online for visiting canyoners and international expeditions 
to reference. 

The NZCA and canyoning community should proactively engage with visiting canyoners to 
inform them of the local ethics, so that the values of canyoning in NZ are maintained.   
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PART TWO: THE NZCA BOLTING CODE OF 
PRACTICE 

4 Introduction 

It is essential to the safe and responsible development of the sport that a Canyon bolting 
code of practice is followed.  

This document provides guidance for bolting in recreational canyoning situations. For 
guidance on bolting for commercial canyoning, see the relevant section of the Canyoning 
Activity Safety Guideline8.  

This guideline should be read in conjunction with the relevant DOC Conservation 
Management Strategy or National Park Management Plan. 

Anyone considering bolting for recreational canyoning is encouraged to contact The NZ 
Canyoning Association (NZCA) for further guidance, or assistance with stake holder liaison.  

Those considering placing bolts in NZ canyons should ask themselves these 
questions: 

• Are we allowed to bolt?  
• Should we bolt?  
• Who should do the bolting? 
• How do we bolt?  

  

 
 
8 Activity Safety Guideline. Canyoning v2.0. Tourism Industry Association of NZ March 2016. 
http://www.supportadventure.co.nz/system/files/Canyoning%20ASG%20v2.pdf  
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5 Are we allowed to bolt? 

5.1 Public land 

Bolting should only be carried out in consultation with Department of Conservation or other 
relevant Territorial Land Authority, with due consideration to the Conservation Management 
Strategy, Conservation Management Plan or National Park Management Plan. Local Iwi 
should be consulted where relevant.  

5.2 Private land 

Bolting on private land must only take place with the permission of the landowner. Local Iwi 
should be consulted where relevant. 
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6 Should we bolt? 

6.1 Temporary bolts  

In some situations, it may be considered appropriate for temporary bolts to be used. If the 
canyon is likely to be used in the future, any temporary bolts must be removed or upgraded 
to permanent bolt standards as soon as possible, 

These situations include emergency bolting, and exploration/first descent bolting, which are 
explained below.  

Emergency bolting 

Due to the dynamic nature of canyon environments, events such as floods and rock fall can 
render bolts useless or destroy them. As such events may occur without the knowledge of 
the canyoning community, most canyoners carry a lightweight hand bolting kit for emergency 
use.  

It is acceptable to place emergency bolts as a last resort, where there is no other practical 
means to descend or escape the canyon.  

Placing a bolt by hand is a slow process. In the context of emergency, where hypothermia, 
rising water levels or other significant hazards need to be managed, the time taken to create 
an anchor needs to be minimised. Therefore, the acceptable standard of the bolt anchor is 
generally lower (Shorter, thinner, quicker to place bolts) and commonly only one bolt is 
placed.  

Though these anchors may be sufficiently strong for the party that places them, they are 
unlikely to be suitable for long-term, frequent use. They should be notified to the community, 
so that they may be removed or replaced with suitable high strength, long life bolts.  

Exploration/first descent bolting 

In the context of exploration, where small groups of expert canyoners are descending 
canyons for the first time, bolts may be placed as a last resort where no other practical 
means is available to descend or escape the canyon.  

When the location, length and difficulty suggests it is possible that the canyon descent may 
be repeated in the future, these bolts should either be readily removable (temporary) or meet 
the technical standards for permanent bolts.  Lower strength or quality bolts that cannot be 
removed are not acceptable for exploration of canyons which are likely to be repeated.  

Temporary anchors are not suitable for long term, frequent use. The moral responsibility lies 
with the person who placed the anchor to remove and replace it with suitable high strength, 
long life bolts. At the very least, the community should be notified, so that others who may 
repeat the trip are able to assist in the upgrade of anchors to the minimum permanent 
anchor standard.  
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6.2 Permanent bolts 

Any bolts in canyons which are likely to be repeated should be of permanent bolt standard.  

Permanent bolts must have a sufficient margin of safety for all reasonably expected uses of 
that anchor. It is impossible to assess the strength of an anchor without specialised 
equipment, which generally makes assessment impractical for recreational users.  

Because of this, any permanent bolts must be made of quality, long lasting materials and of 
sufficient strength to ensure a margin of safety for many years.  

Permanent Bolts that do not meet the legal, ethical or safety standards of this code of 
practice should be removed or replaced when practicable. Permanent bolts are placed 
during planned bolting.  

Planned bolting for recreational use 

Planned bolting is when it is intended, prior to the descent, to place high quality permanent 
anchors in a canyon. Planned bolting is normally done with a high power electric hammer 
drill, which is relatively quick and efficient.  

The NZCA will assist in obtaining the views of the relevant canyoning community and other 
stakeholders on whether bolting is appropriate for a particular canyon or canyoning area.  

Bolting may be considered appropriate if the benefits of bolting significantly outweigh the 
potential impacts on the environment and impact on the practise of canyoning in that 
canyon.  

Bolted anchors should allow Canyoners to safely descend in close proximity to the water. 
Canyons where the high flows require an excessive number of bolts to establish a contrived 
line clear of the water should not be bolted. 

Planned bolting should only use high-quality, long life materials and techniques.  

Planned bolting for commercial use 

Bolting for commercial purposes is beyond the scope of this document. (Refer to the 
Canyoning Activity Safety Guideline). In a commercial setting, consideration is often given to 
creating more substantial anchors, suitable for high intensity and frequency of use.  

6.3 Recording of bolting 

The type of bolts and year of installation should be recorded, so that the information can be 
included in Canyon Topo diagrams and descriptions to aid in monitoring of the scope and 
quality of bolting in NZ Canyons.  
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7 Who should do the bolting? 

7.1 Competent people who take on the moral responsibility 

Although individual Canyoners must assume all personal risk when using a bolted anchor, 
those that place the bolts have a moral obligation to ensure anchors are as safe as is 
reasonable for the situation.  

Bolts should only be placed by competent people with experience in the correct bolting 
techniques. Bolting is a task for canyoners with high levels of experience, judgement and 
technical expertise. 

Those people should be familiar enough with the canyon, to consistently choose the most 
suitable location for an anchor. The location of the anchor station is a critical factor when 
considering safety, anchor longevity and environmental impact. 

Bolting cannot be learnt from theory alone. Anyone considering bolting should approach a 
suitable mentor/instructor to gain practical experience in the art and science of bolting.  

A bolt only takes a few moments to place, but the impact on the rock is permanent. There 
might be only one chance to get it right. 
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8 How do we bolt? 

8.1 Bolting considerations 

When bolting, we must ensure that the anchors: 

• Meet the minimum construction standards, 
• Are placed using the correct installation principles,  
• Are placed in suitable rock; and 
• Are placed in a suitable position.  

These considerations are discussed below.  

8.2 Minimum construction standards for anchors 

Temporary anchors 

• The complete anchor system must have a minimum ultimate strength of 15kN. 

Justification: 

This strength aligns with the minimum UIAA 105 standard9 strength for harnesses (15kN) 
and exceeds the static strength with termination standard for UIAA 10710/EN1891 type B 
ropes for abseiling (12kN). This demonstrates that 15kN offers sufficient safety for use by 
the party placing the anchor. 

This strength is not sufficient for rescue loads, nor frequent or long-term use. 

Permanent anchors 

• The complete anchor system must have a minimum ultimate strength of 20kN. 
• Two bolts must be used for abseil anchors or initial handline anchors. 
• Each bolt must have a minimum ultimate strength of 20kN. 
• All anchor components must be constructed of the same material, being 316 (or 

better) Stainless Steel  

Justification:  

20kN corresponds to guidance from the NZ Alpine Club for climbing anchors. The New 
Zealand Canyoning Activity Safety Guideline11 (for commercial canyoning) sets a 22kN 
minimum, whereas EN959 and UIAA12312 set a 25kN minimum.  

 
 
9 http://theuiaa.org/safety-standards/  
10 Ibid  
11 http://www.supportadventure.co.nz/system/files/Canyoning%20ASG%20v2.pdf  page 41. 
12 http://theuiaa.org/safety-standards/ 
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Although some 10mm stainless bolts do meet EN959/UIAA123, practically the 20kN limit 
means most 10mm diameter stainless bolts are acceptable. A 25kN limit would usually 
require a 12mm diameter bolt, which is excessive for recreational canyoning applications.  

Permanent anchors have a higher minimum ultimate strength requirement as a greater 
factor of safety to ensure sufficient strength for frequent use over the life of the anchor. 

8.3 Installation principles 

• Bolts must be installed according to the manufacturers guidance. 

• Tools used must be suitable for the task. 

• Ensure the anchor site is in sound rock, at least 1.5x a bolt length away from any 
fissures or cracks.  

• Check the rock surface before drilling, to ensure hangers will sit flush with the rock.  

• Hangers must not be loose or able to spin. 

• The bolt should not protrude excessively.  

• Two bolts should be used on any abseil anchor, or the start of a handline anchor.  

• A single bolt is acceptable for intermediate anchors for handlines. 

• Double bolts must be at least 2x the bolt length or 200mm apart. (whichever is 
greater)  

• Always use like material on anchors. For example, use a 316 Stainless Bolt with a 
316 Stainless Hanger to avoid galvanic corrosion 

8.4 Assessing the suitability of the rock 

Rock strength and suitability for placing anchors can vary greatly within a canyon. Assessing 
the suitability of the rock is perhaps the most difficult aspect of placing a bolt. It relies heavily 
on judgement and experience. This aspect of anchoring must be learnt from an experienced 
and skilled mentor. An anchor is only as strong as its weakest component, and therefore the 
rock must be assessed as strong enough to support a safe, strong anchor.  

When assessing the suitability of the rock; 

• Verify the hardness and uniformity of the rock using a bolting hammer. Feel for the 
‘bounce back’, listen for the noise and watch for any deformation/cracking.  

• Ensure you have a clear view of the rock surface, then visually scan within an arm 
length circle around the intended site to look for deformities, cracks or weak layers. 

• Check that the rock is part of the canyon, not a loose block or detached flake. 

• Ensure you understand when rock is soft enough to require Chemical Anchors 
instead of Mechanical ones, and when the rock is too soft for any type of bolting.  
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What counts as ‘soft’ rock? 

Practically all sources of information on bolting for vertical sports state that mechanical 
anchors are acceptable for ‘hard’ rock, but only chemical anchors are suitable for ‘soft’ rock. 
However, the authors of this document found very little scientific guidance on what counts as 
‘soft’ rock, where mechanical anchors (of the size that canyoners might use) are no longer 
suitable.  

The EN959/UIAA123 standard for rock climbing anchors use 50MPa (Mega-Pascal) 
compressive strength concrete as the substance the anchors are tested in.   

A thesis by an Australian civil engineering student13 assessed that 10mm glue in eye bolts 
just exceeded the EN959 standards for 25-30MPa sandstone.  

We can therefore be comfortable to conclude; 

For rock greater than 50MPa 

• Suitable mechanical anchors will likely meet the strength requirements.  

In rock between 25-50MPa 

• 10mm eye bolt chemical anchors will likely meet the strength requirements. 

Less than 25MPa 

• There is insufficient evidence to be able to give a good recommendation. 

 
But how can we tell the compressive strength of the rock we find in the canyon? The short 
answer is that we cannot with any degree of certainty. 

A paper by Engineering Geologists14 gave a table which suggest some tests to estimate the 
strength of various types of rock. The most we can draw from this table is that assessing the 
strength of rock in a canyon is highly subjective, and whenever there is any doubt that the 
rock is hard enough for mechanical bolts, then chemical bolts should be used.  

When installing a collar stud anchor, if the collar does not grip, or takes an excessive amount 
of tightening to grip, that is a good clue that the rock is too soft for expansion type 
mechanical bolts. 

 
 
13 Strength and Reliability of chemically bonded rock climbing anchors in sandstone. Stephen 
Hawkshaw 2003. https://www.fairex.az/userfiles/SandstoneBolting(1).pdf  accessed 02 Oct 2017. 
14 GSI: A geologically friendly tool for rock mass strength estimation. Paul Marinos and Evert Hoek. 
https://rocscience.com/documents/hoek/references/H2000a.pdf  accessed 02 October 2017. 
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Schist happens 

It is worth a discussion on bolting in Schist, which is the rock type around the popular 
canyoning areas near Wanaka and Queenstown. Schist comes from sandstone which has 
been metamorphized by intense heat and pressure.  The pressure leads it to form layers, 
which give its characteristic appearance. The amount of heat and pressure roughly 
corresponds to the hardness of the rock. This varies roughly according to the distance away 
from the Alpine Fault, from very soft rock around Wanaka and Queenstown, through to 
medium Schist around Makarora/Glenorchy and then hard Schist (or even Gneiss) around 
the Dart Valley/Haast Pass area.  

Soft Schist close to Queenstown/Wanaka can often be too soft for mechanical anchors; 
Chemical ones should be used instead where there is any doubt that the rock is strong 
enough for mechanical expansion anchors.  

Mechanical anchors should be installed at 90 degrees to the layers in the schist, which is an 
extra factor to consider when selecting a bolting location.  
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8.5 Positioning of anchors 

The location of an anchor station is critical to maximise safety and anchor longevity and to 
minimise environmental impacts.  

Anchor stations should be positioned such that: 

• They are easily reached by a canyoner of average height and with appropriate skill 
for the grade of canyon.  

• The anchors should be reachable across a durable surface, in all reasonable flow 
conditions.  

• They are positioned such that it is difficult for a careless canyoner to shock load or 
incorrectly load the bolts.  

• The bolts are oriented in a way that allows the use of single rope technique, 
minimises wear on the rope and allows for easy retrieval.  

• They encourage a line of abseil descent which is on a durable surface and minimises 
the risks of hydraulic danger in all reasonable flow conditions.  

• They are protected from damage in floods by being clear of the anticipated current 
and flood debris.  

Before placing a bolt, we must also consider: 

• If the bolt needs to be replaced in the future, can it be easily removed? 

• If the bolt can’t be easily removed, is there space for new holes to be drilled in a 
suitable location for the pitch? 

In some situations, there may only be one chance to get it right. Think extremely carefully 
before acting; your actions will have permanent impact on the canyon! 
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9 Guidance on acceptable anchor types 

The types of anchor which usually meet the minimum construction standards, practical 
considerations and ethical standards varies for each situation, and is summarised in the 
table below. 

Green is usually acceptable, Red is usually unacceptable. Orange indicates that the anchor 
type may be suitable in certain circumstances. These circumstances are discussed futher 
below.   

Regardless of this guidance, the manufacturers specifications must still be checked to 
ensure the anchor used has sufficient ultimate strength to meet the minimum construction 
standards. 

 Temporary Permanent 

In
cr

ea
sin

g 
st

re
ng

th
  

 Emergency Exploration Recreational Commercial 

 

Self-Drilling Anchor P P × × 
Sleeve Anchor P P × × 
Screw Anchor P P × × 
Collar-Stud (wedge) 
Anchor P P P P 

Chemical Anchor × × P P 

 

 
Increasing frequency of use 
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10 Mechanical anchors 

10.1 Self-drilling anchor 

Such as Petzl Cheville Autoforeuse 15kN or Raumer 18kN 

These are a light weight anchor option and are the quickest bolt to place by hand. However, 
they are next to impossible to remove or cover up when they are no longer required and 
there is very little margin for error when placing them. Even though they cannot be removed 
they may be considered acceptable for emergency or exploration bolting, specifically when it 
is not anticipated that bolts would be needed, and a lightweight hand drill kit is carried for 
use as a last resort. 
 

• Drilling depth is critical.  

• Bolt must be flush with surface of 
rock.  

• Bolt must be perpendicular to rock  

• Not suitable for soft rock 

10.2 Sleeve anchor 

Such as ClimbTech Power-Bolt Sleeve Anchor 

A suitable temporary anchor. Sleeve bolts can usually be removed, although damage to the 
hole is possible. The load bearing part (stud) of the bolt is thinner than it appears, which 
must be considered if using this type of anchor.  

• A practical minimum bolt diameter of 10mm, gives an 8mm stud and approximately 
15kN ultimate strength.  

• Bolts should be at least 75mm in length  

• The hole may be usable again by a permanent anchor. 

• Not suitable for soft rock. 

• All components of the bolt must be the same metal, to minimise galvanic corrosion. 
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10.3 Screw anchors 

Such as Raumer Multi Monti or Hilti HUS3 

A suitable temporary anchor. They can be used for exploration or emergency bolting and 
removed at a later point. The same hole can then be drilled again with a full diameter bit, and 
then used to place a permanent bolt if required.  

• A practical minimum dimension of 7.5mm x 60mm corresponds to 18.6kN shear 
strength. 

• Overtightening can lead to weakening of the metal between the head and the shaft. 
This is where the greatest rappelling load is applied.  

• Suitable for hard to medium strength rock. Not suitable for very hard rock, as it can 
become impossible to rotate the anchor, or lead to overtightening. 

• Do not require a hammer for installation, only a wrench. 

• Although the manufacturers do say that the bolts can be used more than once, any 
wear of the thread could lead to lesser holding power, so re-using it multiple times 
cannot be recommended for canyon anchors. 
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10.4 Collar-Stud (wedge) anchor 

Such as Ramset Tru-Bolt 

Collar-Stud bolts are not removable. They can be rendered unusable and hidden (by tapping 
in to an over-drilled hole), but the same location cannot be used for future permanent bolting. 

Therefore Collar-Stud bolts should be avoided for emergency or exploration use in any 
canyon which is likely to be repeated. An acceptable exception is if they are extremely 
carefully situated, so they can be used for the long term by future canyoners. 

 
• 10mm is a practical minimum diameter to meet the permanent anchor construction 

standards of 20kN. 

• Bolts should be at least 75mm in length for very hard rock, longer in less hard rock. 

• Not removable without severely damaging the rock. 

• The hole drilled for an expansion bolt should be over-drilled by 15-20mm (for 
potential hammering in and hiding of the bolt after re-bolting in the future). 

• When installed correctly, there should be between 3-6mm of the stud extending 
beyond the nut. 

• Overtightening can lead to damage of the collar, or crushing of the rock. This reduces 
the axial strength, but not the shear strength. I.e., the bolt may pull out, but the metal 
shaft is unlikely to break.  

• Not suitable for softer rock 
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11 Chemical anchors 

11.1 Chemical anchor bolts 

Chemical anchors are only practical for permanent bolting situations. They are the best 
solution for soft rock anchoring. They rely on a glue bond to secure the stud to the rock.  

• They require a practical minimum diameter of 10mm to meet the permanent anchor 
construction standards. 

• The minimum recommended bolt length is 75mm in hard rock, 100mm in soft rock. 

• P bolts and Eye bolts which are specifically designed for climbing anchors are the 
most appropriate types of chemical anchor.   

• U bolts and Threaded rod are less suitable for the rock types and applications in NZ 
canyons.  

 

11.2 Adhesive guidance 

The adhesive used should be a high-quality adhesive specifically designed for structural 
anchoring applications. The manufacturers specifications must be checked to ensure they 
are suitable for anchoring.   

• The adhesive must bond well with stainless steel to provide a secure fixing. 

• Generally cannot be used under 5 degrees Celsius, as the curing process is affected.  

• Adhesive must be mixed correctly 

U-Bolt Threaded Rod 

P Bolt Eye Bolt 
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• Attempt to minimise excess adhesive, as it leaves an unsightly mark on the rock.  

• New anchors should be left to cure for at least 24 hours before use  

• Ensure you fully understand the product application, precautions and limitations 
before installing a chemical anchor. 

11.3 Chemical anchor installation principles 

• The drilled hole should be 2mm larger than the shaft of the bolt to ensure there is 
enough glue between the rock and bolt. 

• The hole should be thoroughly cleaned; the strength of the bolt is proportional to how 
well the hole is cleaned.  

• The head of an eyebolt or P-bolt should be recessed into the wall to reduce the 
likelihood of the bolt rotating thus breaking the glue bond. This is done by drilling a 
groove above and/or below the hole, allowing the bolt to slot in. 

• Some bolts with welded eyes must be installed with the weld in a certain orientation 
to meet the manufacturer’s strength ratings.  Check the manufacturer’s instructions 
before installation.  

• Check the expiry date, do not use expired glue. 

• If possible, reuse existing bolt holes when placing glue-in bolts. 

• The stem of the bolt must be both notched and ground to ensure a good mechanical 
bond and be cleaned to ensure a good chemical bond. 
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12 Other anchor components  

All other anchor components must meet the previously stated minimum anchor construction 
standards for their intended use (temporary or permanent). The components meeting the 
following guidelines are acceptable when creating an anchor system. 

12.1 Quick links (maillons) and rappel rings 

• These must be manufactured 
specifically for climbing and have 
been tested by the manufacturer to 
meet the appropriate (temporary or 
permanent) anchor construction 
standard. 

• Practically for permanent anchors, 
components should meet 
UIAA121/EN12275 – 
Mountaineering Equipment: 
Connectors. This corresponds to an 
ultimate strength of at least 25kN15. 

• Non-rated chain links, D-shackles or quick links which are not intended for climbing 
are not acceptable.  

• When used as the focal point to thread the rope through, the internal dimension 
should be large enough to allow common rope diameters to be threaded and 
retrieved easily, but small enough to prevent a carabiner passing through (i.e., when 
using a carabiner block). Common rope diameters are considered 9-10mm. 

• The gate on a quick-link should be tightened firmly with a spanner. 

12.2 Bolt hangers 

• Must be designed for height safety use.  

• Hole in hanger must match bolt size. 

• Must have either the manufacturers 
name and rated strength, or UIAA/EN 
symbol/certification on the hanger.  

• A ring hanger is only slightly more expensive than a standard hanger plus a stainless 
steel maillon, but it is much easier to rig and retrieve ropes from. Ring hangers 
should be regarded as the standard for all permanent anchor rigging points.  

 
 
15 http://theuiaa.org/safety-standards/  
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12.3 Chain 

• Sold by the meter 316 stainless steel chain must be grade 80 or above, “approved for 
overhead rigging” and have a rated strength from the manufacturer. Purpose built 
climbing “belay stations” must meet EN959/UIAA123 standards.  

• Placing the chain directly between the rock and the nut/head of a bolt is not 
acceptable, even when using a washer. The width of the chain places an additional 
bending moment on the bolt stud, which results in a weaker anchor.  

12.4 Webbing 

• Inexpensive, but requires replacing periodically so may be more suitable for low use 
recreational canyons. 

• 25mm or 16mm tubular webbing confirming to EN565.  

• When tied, the ultimate strength of webbing/anchor configuration must be calculated 
to ensure it meets the minimum anchor construction standards (temporary or 
permanent). 

• Webbing can be tied directly through hangers provided there are no sharp edges. 
The tail of any knot can be used to ‘pad’ the hanger.  

12.5 Rope 

• Offcuts from core-shot canyoning rope may be used, provided the rope is still fit for 
use (no mechanical damage/fraying or UV damage). 

• Requires replacing periodically so may be more suitable for low use recreational 
canyons. 

• When tied, the ultimate strength of the rope/anchor configuration must be calculated 
to ensure it meets the minimum anchor construction standards (temporary or 
permanent). 
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12.6 Dyneema cord – “Amarage Nepal” 

5mm Dyneema cord and anchor configurations such as the “Amarage Nepal” (Nepal 
Anchor) or “Amarage Souple” (Soft Anchor) are not acceptable as anchors in canyons which 
could be repeated by the general canyoning community.   

This is for two reasons: 

• There is a lack of understanding in the general canyoning community of the specific 
limitations of Dyneema anchors, and the dangers associated with shock loading.  

• The very small number of people in NZ with the skill, time and funds to replace bolted 
canyon anchors mean that it could be a significant time before they are replaced, and 
therefore they could pose a hazard to unaware canyoners for an unacceptable length 
of time.  

The use of Dyneema16 and Amarage Nepal17/Souple is only acceptable for temporary 
(emergency or exploration) anchors, on very long and/or remote canyons where at least 
one night is planned to be spent in the canyon, making the canyon very unlikely to be 
repeated by the general canyoning community.  

Any expedition considering the use of such anchors should contact the NZCA to discuss 
their plans.  

  

 
 
16 Use of Dyneema cord in Caving. French Caving Federation (FFS) 2013  
17 Canyoning techniques for exceptional circumstances (Dyneema Canyoning Anchors) 
French Canyoning College (EFC) 2012 
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13 Anchor configurations 

Abseil or handline anchors must consist of two anchors to provide redundancy. These 
should be no closer than 2x length of the longest bolt used (or 200mm whichever is larger) 
and be placed in a fashion that ensures that they share the load.  

When choosing a configuration, consideration should be given to:  

• The direction of the load. 

• The location of suitable rock to place a bolt. 

• Exposure to debris, flood water or air turbulence caused by flood waters. 

• The ease of retrieval of the rope. 

The following configurations are acceptable for canyoning anchors. 

13.1 Y hang configuration 

• Angle between anchor arms should be less than 60 degrees (60% on each arm). 

• Can use a “Sliding X” or create a master point by tying an overhand knot. 

• Uses a lot of webbing, which later users may be reluctant or unable to replace. 

• Can increase the load on one of the bolts if the direction of load changes. 

• The preferred configuration when canyon geometry could make rope retrieval 
difficult. 

 

Y Hang configuration 
using rated 9mm rope 

Y Hang configuration using 
rated 25mm webbing 
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13.2 Inline configuration 

• Using less linking material (chain or webbing) than the Y hang configuration, while 
still facilitating easy rope retrieval in most cases. 

• Proximity of lower ring bolt to the rock may cause rope to be pinched on retrieval if 
not carefully situated. 

• Linking material should be attached to the lower maillon/ring, to keep the material 
tight between the anchors when loaded. This ensures the load is shared as evenly as 
possible between the anchors.  

  

  

Inline configuration using rated 
chain, maillons and ring hanger 

Inline configuration using rated 
25mm webbing 
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13.3 Independent configuration 

• This is the preferred configuration for chemical anchors, or anywhere the anchor is 
likely to be exposed to flood water (or air turbulence caused by flood waters). The 
lack of linking material minimises the possibility of the movement of the material 
working an anchor loose during a flood or from wind.  

• When using P or Eye bolts, the lower bolt should be oriented 90 degrees to aid rope 
retrieval (see image; arrow indicates direction of load).  

• This configuration may also be used with symmetric ring hangers. Double bolts with 
maillons or parallel rings are usually not suitable as they hinder rope retrieval.  They 
have relatively small holes and sit at 90 degrees to the rock, which makes rope 
retreival difficult due to friction. 

• May require temporary linking with a quickdraw or similar to provide redundancy 
when using some techniques. 

 

 

 

 

 
  

Independent configuration using 
ring hangers.  

Arrow indicates direction of load. 

Independent configuration using 
eye bolts chemical anchors. 

Arrow indicates direction of load 
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14 Removal of bolts or rendering them 
unusable 

When an anchor is considered unsuitable, it should be removed, or rendered unusable. If 
you begin attempting to remove a bolt, you must not give up until the bolt is fully removed or 
rendered fully unusable. Leaving a half-removed bolt is a death trap to the next person.  

Replacing a bolt involves either: 

• Removing the unsuitable bolt and using the same hole for the new bolt, or 

• Rendering the unsuitable bolt unusable and drilling a new hole for the replacement 
bolt. 

The options available depend on the type of anchor used. 

14.1 Self-drilling anchors  

Render unusable 

These anchors cannot be removed, so the only option is to render them unusable.  

• Unscrew the hanger (which may be used again if it is in good condition). 

• Destroy the threads by placing an expansion wedge, or a small bit of rock in the 
threaded hole. Use a hammer to smash the rock or wedge into the threaded hole. 

14.2 Expansion bolt (collar-stud) 

Render unusable 

For an over drilled hole: 

• Remove the nut and hanger. 

• Using a centre punch and hammer, tap the stud into the rock. 

• Camouflage the hole by hammering in rock fragments, or using epoxy and rock 
fragments. 

For a hole that is not over drilled: 

• Remove the nut and hanger. 

• Use an angle grinder to cut off the exposed stud as close to the rock surface as 
possible. This leaves an unsightly result, and is why all expansion bolt holes should 
be over-drilled. 
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14.3 Sleeve bolts 

Removal 

These can sometimes be removed, but it is possible to damage the hole whilst doing so.  

• Use a wrench to remove the nut. 

• Tap the stud further into the hole. 

• Use needle nose pliers to remove the sleeve first, then the stud second. 

14.4 Screw anchors 

Removal 

Simply unscrew the bolt.  

14.5 Chemical anchors 

Removal/rendering unusable 

There are various methods for removing a chemical anchor, and results may vary.  

It may be possible to crack the glue by Inserting a long steel bar into the eye and exerting a 
twisting moment. Some epoxies are heat sensitive, using a blow torch to slowly heat the bolt 
over 10 minutes or more may allow the bolt to be levered out. If these methods fail, cut the 
head of the bolt off with an angle grinder. A core drill may be used to remove the bolt, though 
the hole is now too big to be re-used.  
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15 Replacing bolts 

15.1 Drilling new holes 

When drilling new holes, be aware of the location of the previous anchor holes. The rock has 
been weakened, and any old bolt holes must be regarded as a ‘crack’ in the rock. New holes 
must be at least 2x the length of the hole away from old holes.  

15.2 Re-using a hole 

Re-using a hole minimises the environmental impact of replacement bolts. In some 
circumstances there may be no more suitable places to place a new hole, making re-using 
the old one the best option. Re-using a hole is generally only an option when the hole needs 
to be re-drilled to a slightly larger diameter to accommodate the new bolt. This is most 
common when upgrading to chemical anchors. Be wary of the possibility of damage to the 
hole and/or the surrounding rock from normal use, or during the removal process.  
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