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The idea has been around for a couple years, but an urgent need identified during a recent trip in 
Williams Canyon was responsible for jump starting the effort.  The concept is to inspect and 
upgrade fixed anchors and ropes across all the caves in Colorado.  Many of the anchors in our 
caves were installed during early exploration, and often inexpensive hardware that is not 
designed to withstand cave conditions was used.  Many ropes that were used for climbing or 
other purposes were donated for use underground when they had out-lived their useful life.  
Fixed anchors and ropes that cavers trust their lives to should be strong, durable, and redundant.  
This is especially important in frequently used areas where the equipment may be utilized by less 
experienced vertical cavers.  Even experienced cavers often have difficulty assessing the safety 
of an anchor or rope when a bolt is hidden from view or the rope lacks a label. 
 
There are a wide range of anchors that have been used in caves.  Natural anchors are generally 
preferred because they are frequently very strong, require minimal hardware or specialized 
equipment to place, avoid the need to alter the cave by drilling holes, and never corrode.  
Unfortunately natural anchors sometimes aren’t available or may be in less than ideal locations, 
and may require rope pads or webbing to use safely.  Using natural anchors can result in the need 
for more rope, and may result in abrasion of the rope on the anchor or on other edges.  The use of 
artificial anchors usually means bolts, but can also include pitons, chocks or other artificial 
hardware.  The advantage of artificial anchors is that they allow more flexibility in where they 
may be located.   
 
Most pitons are made of mild steel and most chocks and cams are made of aluminum alloy.  In 
both cases these metals quickly corrode in the high humidity of a cave environment and their 
strength may be compromised.  Likewise, steel bolts, hangers and quick-links, or aluminum 
hangers and carabiners are subject to the same corrosion.  Zinc plated (galvanized) steel bolts, 
hangers and quick-links provide some resistance to corrosion, but the thin plating can be easily 
scratched and then they may rust.  Another concern in these high humidity environments is a 
process called galvanic corrosion that results from mixing of different metals.  A steel bolt with 
an aluminum hanger and a plated steel quick-link sets up an electrical potential wherever 
dissimilar metals are in contact and moisture is present.  This significantly accelerates the 
corrosion process and often the severity can be at its worst where the bolt is hidden from 
inspection.  A better option for fixed anchors in caves is to use entirely stainless steel hardware.  
Stainless steel is strong and virtually immune to corrosion.  There are several grades of stainless 
steel, but 303 and 304 are common and work well in caves.  Stainless steel hardware does come 
at a cost premium and it is harder to find, but overcoming these hurdles results in both enhanced 
safety and conservation of the cave environment. 
 
During several rigging trips to well traveled caves the fixed anchors have most often been Petzl 
self-drive steel bolts equipped with aluminum hangers and plated steel quick-links.  There has 
also been an assortment of other hardware including smaller self-drive bolts, steel Rawl 
buttonheads, and a variety of hardware store concrete screws and sleeves.  Most of these fixed 
anchors were found to be severely corroded and many were loose and nearly falling off the wall.  
Many fixed ropes were 11mm static lines made by PMI, Bluewater or New England Ropes that 



appeared to be in good condition, but a few ropes were braided hardware store rope that is not 
strength rated. 
 
All new and replacement hardware being installed is entirely stainless steel.  For artificial 
anchors, bolts that are a minimum of 3/8” (10mm) diameter are being used.  Most bolts that have 
been used so far are either 3/8 x 3” Hilti KB3 SS wedge bolts (for good quality rock) or 12mm x 
75mm Fixe Triplex sleeve/wedge bolts.  Hangers have been Petzl, Metolius or Fixe SS and 
attached to the bolts with stainless nuts and split washers.  Quick-links have been 8mm SS.  
Some Fixe SS glue-in bolts have been purchased and will be used near entrances where 
temperature cycling and theft are concerns.  A good supply of 11mm PMI Max-Wear rope has 
been purchased to use for rope replacement. 
 
Just as important as the type of hardware are proper placement of anchors and the method of 
installation.  Great care is being taken to place anchors for security and convenience getting on 
and off rope, and avoiding abrasion of ropes.  Holes are being drilled with SDS bits and a rotary 
hammer.  This gives a more uniform hole at the correct diameter so that the bolts have maximum 
strength.  Once the holes are drilled they are thoroughly cleaned with a blow tube and brush to 
remove excess rock flour, which ensures better holding power.  Expansion bolts are being 
tightened with a torque wrench to manufacturer specifications and quick-links are being wrench 
tightened.  Rope is washed with detergent and thoroughly rinsed and dried before being 
deployed.  This removes any organic sizing, which reduces friction and can attract mold growth, 
and pre-shrinks the rope so that lengths remain constant. 
 
A database for anchors and ropes has been developed so that a record exists of what hardware 
was used, when it was installed, how it was installed, and when it was last inspected.  Each 
anchor and rope is assigned a unique ID# and stainless steel tags are being added to the anchors 
and ropes to better track them in the future. 
 
Are these fixed anchors and ropes safe?  That is for you to decide.  Anchors and ropes are not 
regulated or certified and may fail.  The only way to guarantee safety is to stay at home and not 
go caving.  High quality hardware is being used following recommended installation procedures, 
but the gear is being donated and installed by volunteers and there is no way to control the cave 
environment, the behavior of vandals, manufacturing defects, or the skill and experience of 
cavers using the gear.  Risks can be mitigated by carefully inspecting all fixed gear before using 
it, using redundancy in your anchors, and getting training and practice in SRT techniques.  
Ultimately you are responsible for your own safety. 
 
Although this is a state-wide caving project, it was obvious early on that it wasn’t entirely in 
alignment with the objectives of the Colorado Cave Survey (CCS) or Colorado Cave Rescue 
Network (CCRN).  It was decided to launch a new volunteer organization that would just focus 
on anchor and rope replacement, documentation, and inspection.  A website is being created at 
www.caveanchors.org where completed rigging projects can be communicated, requests for new 
or replacement rigging can be made, volunteer effort can be coordinated, and donations can be 
collected. 

http://www.caveanchors.org/

