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APPENDIX 1-6: HOW TO CHIPPER 
 

HOW TO CHIPPER 
 
 

 Selecting a Chipper Project 
Using a chipper as part of a weed control project can be very effective in getting rid of slash piles.  
However, using a chipper can be expensive in terms of helicopter time, gear, and personnel.  All 
potential chipper projects and work sites should be thoroughly evaluated.   
 

 
 
What makes an appropriate chipper project/site?    
 

• Weed action priority:  Is weed control in this area a weed priority 1 or 2?  Will this project assist 
in meeting MIP alien vegetation cover goals?    
 

• Rare taxa considerations:  The stabilization plans for all T&E species for which the Army is 
required to manage, were developed pursuant to the 2003, 2007, and 2008 Oahu and Makua 
Biological Opinions.  The USFWS determined that as a result of the Army’s beneficial actions for 
the species, any negative impacts were far outweighed.  In addition, by adopting the following 
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listed taxa avoidance protocol, OANRP will further reduce the chances of impacts to listed 
species.    

 
• Light gap considerations: Will the creation of a light gap increase weed, slug, arthropod, or 

other threat levels for rare taxa?  This is difficult to know with certainty.  Effects will likely vary 
widely by site, season, and habitat.  The response of all threats to light gap creation should be 
observed over the course of a clearcut/chipper project.  To be consistent with the MIP, 
threats/threat changes (such as the creation of a light gap) within 50m of rare taxa will be 
considered to have some type of effect on taxa, unless staff evaluation deems otherwise.   Thus, 
additional planning is required if the chipper project area is within 50m of rare taxa.  If there are 
specific concerns about a rare taxon and associated threat, for example, Cyanea grimesiana and 
slugs, these concerns should be addressed prior to the start of the project.  For weed control 
threats, assume follow-up control is planned.   
 

• Proximity to rare plants:  Is the project site within 50m of a rare plant?  Will the project change 
light levels at the rare plant site?  Is a change in light level advised?  Usually, drastic changes in 
light level are avoided, as sudden environmental perturbances can negatively affect rare plants.  
There are some exceptions, particularly Hibiscus brackenridgii subsp. mokuleianus.   
 

• Proximity to rare snails:  Is the project area within 50m of a rare snail site?  Are snails known 
historically from the area?  Are there recent records of snails in the area?  Is the target weed 
used by snails?  This should be considered prior to chipping operations.  If there is a history of 
snails in the area, night surveys shall be conducted prior to bringing the chipper on-site.  If snails 
are found, the project should be reevaluated.  Options to be considered should include, moving 
chipping operations away from the snail area, leaving a 10m berth around any snail trees, 
moving snails off target weeds into native trees, conducting additional night surveys.   
 

• Targeted weed taxa:  Is the architecture of the targeted weed such that it will require extra 
bucking prior to chipping, or will it feed easily?  Is the species allelopathic or clonal?  Are there 
any aspects of the species’ biology which favor (or discourage) drastic removal?  Are the seeds 
viable over a long period?  Do seeds respond/germinate in open areas? 
 

• Size of weed infestation:   If heli support is required to move the chipper to the work site, the 
targeted area should require at least 5-8 days of work to clear and chip, to justify the cost 
($2,950/hour, with tax).  The infestation should be as dense as possible; moving the chipper 
around lots of native plants is not easy and makes chipper operations less efficient.   
 

• Geography and topography:  The chipper weighs 2850 lbs.  Work sites should be large and flat 
enough to allow for the chipper to be moved.  On level ground, it can be moved pretty easily 
using straps, come-alongs, and able-bodied staff.  Any kind of slope makes it much more difficult 
to move the chipper.  In addition, the chipper cannot be operated on ascending/descending 
slopes greater than 25° or on side slopes greater than 17°.  On any slope, no matter how slight, 
the chipper must be strongly secured, so as to prevent any movement during operation.   
 

• Expected response post-chipping:  Have trials been done to see how the area responds to the 
creation of large light gaps?  Do native species germinate?  Do weedy species germinate?  Is 
there a way to time operations to reduce the growth of weeds?   
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• Level of follow-up required:  Is intensive follow-up necessary?  What weedy species are 

expected to invade?  Is grass control required?  How important is timing to follow-up weeding?  
Can volunteer groups be used?   Should common native plantings be part of the equation? 
 

• Fire:  Is the focus of the project reducing overall woody fuel load?  Chipping slash promotes 
decomposition and reduces above ground woody biomass.   
 

• Chips and slash:  How much slash will be created at the site?  How much area will the slash 
cover?  How long does it take for chips to decompose as opposed to whole trees?  Is fast 
decomposition desired or not needed? 

 
Psidium cattleianum considerations 
Psidium cattleianum forms dense monocultures and severely reduces biodiversity.  Since multiple trees 
may actually be connected underground, treating the plants in just part of a dense monoculture often 
results in low overall mortality.  Treating all of a monoculture at once often results in more effective kill.  
This is not the case for more widely scattered P. cattleianum, which tend to be separate plants.   
 
Seedlings tend to germinate in light gaps, rather than under dense P. cattleianum shade.   Opening up 
the canopy can trigger germination and result in carpets of quick-growing P. cattleianum seedlings.  
These seedling beds often necessitate backpack spraying of herbicide, and more intensive follow-up.  
Most P. cattleianum seeds in the soil are no longer viable after 3.5 months.   Timing large scale weed 
control  3 months after peak fruiting may reduce the amount of follow up weed control required 
(Uowolo and Denslow, 2008).  P. cattleianum stands typically have a large fruiting event in summer, and 
a smaller one in winter.  The size of fruiting events can vary from year to year.   
 

  
        P. cattleianum seedling bed              High germination 
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Achatinella mustelina considerations 

 
 

 Where to next? 
Helicopter considerations:  Where we take the chipper and how often it is moved depends in large part 
on how expensive it is to move.  Determine if there are cheaper options, such as using Evergreen, 
military helicopters, or adding the Huey onto our AMD contract.   
 
Potential projects: 

• Kahanahaiki:  scope out the rest of Maile Flats to identify where, if anywhere, has large enough 
stands of P. cattleianum to justify continued chipper operation.  Survey more in WCAs #7 and 
#10.  Determine if any location in the Maile gulch region is large and flat enough.   

• Makaha:   project options include P. cattleianum removal and Coffea arabica removal.  More 
site scoping is needed to identify potential work sites.  Rare taxa issues are important.  Coffea 
arabica biology must be studied to determine if there are any special considerations for seed 
germination, creation of light gaps, etc prior to the commencement of any clearcut project.   

• Kaena East of Alau:  there is a stand of woody trees (kiawe, klu) near the Kaena East of Alau 
Chaemaesyce celastroides var. kaenana population.  This site is accessible by vehicle.  Removing 
these trees would greatly reduce the fuels in the area; fires have burned within 100m of the C. 
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celastroides twice in recent years.  Need to get permission from the State.  Not sure how quickly 
we want to do this.   

• Firebreaks:  determine locations of other future fire breaks.  Chipper can be used to mulch cut 
material on the breaks and speed decomposition of flammable organic material.  Possible fire 
breaks include Puaakanoa and Keaau.     

• Kaunala:  there is a large stand of P. cattleianum and Casuarina equisetifolia in the Kaunala 
fence.  It lies on a gradual ridge between the 2 main patches of  Eugenia koolauensis.  The area 
has been surveyed thoroughly, and there are no E. koolauensis plants in the nearby area.  It 
would be a good site in terms of weed target, infestation size, topography, lack of rare species.  
However, need to think about how much of this can be done with volunteers, effort for only 1 
rare taxon, and follow-up needed.  Could be good project stewardship type area.   

• Pahole NAR:  There may be places in the NAR where the NARS Biologist is interested in using a 
chipper, particularly the restoration site on the ridge between Gulches 1 and 2.  However, a 
project in the NAR would need to be done under State direction, with some State follow-up.   

• Flueggea neowawraea outplanting sties:  the current reintroduction strategy for F. 
neowawraea is to clear large light gaps in gulch bottoms, and then plant into these moist, sunny 
microclimates.  The chipper could be used to mulch cut slash and increase the size of the areas 
for outplanting.  Considerations include cost of flying chipper to the reintroduction sites, and 
degree of slope at the sites.   

 
 Before Heading into  the Field:  
Safety:  All staff who will be working with the chipper (feeding the hopper) need to READ THE SOP AND 
WATCH THE SAFETY VIDEO!!!!!  This cannot be emphasized enough.   
 
PPE:  Ear pro, eye pro, helmet, no loose anything to get caught in branches, no watches or earrings.  
Footwear is a little more tricky; the SOP only says ‘safety footwear’.  Whenever possible, use boots 
rather than tabis, particularly on gentle terrain.  The chipper operator mostly stays in one small area, so 
spikes aren’t critical.  There are lots of big branches and logs to lift, things fall, things twist as they get 
pulled into the chipper, there are lots of opportunities to drop things on feet.  So, wear boots unless it 
really isn’t possible.   
 
Chipper Specific Gear :  The chipper comes with a lot of its own stuff.  Critical: the ignition key is in a 
lockbox on the chipper itself.  There is a copy at West Base.   
 

Must Have Nice To Have 
key hydraulic fluid 
manual and SOP engine oil 
diesel (5 gal cans), with pouring funnel crescent wrenches/tool kit 
grease and grease gun full first aid kit (should always have pack kits) 
leatherman sledge hammer for tent stakes 
tent, with tent stakes  potable water (for drinking) 
tarp and line non-potable water (for washing) 
come-along  
straps x 3  
carabiners  x 3  
fire extinguisher  
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Other gear:  Chainsaws and all accompanying gear.  Handsaw, hatchet, or safety brush axe, for cutting 
branches that get stuck in the chipper maw.  Gloves.  Herbicide and all accompanying gear.  PVC for 
photopoints.  Camera and GPS. 
 
 In the Field, Taking care of Business:   
When conducting weed control, you should always have a GPS.  GPS the boundaries of the area you 
weed – this is vital for tracking our effort and having productive, efficient weeding projects.   
 
Photopoint Monitoring:  Photopoints provide a simple, fast way to monitor vegetation change over 
time.  It is crucial to install photopoints PRIOR to any clearcutting activies, thus establishing a baseline.  
Photopoints should be marked with metal-tagged PVC poles.  The bearing for each photo should be 
recorded on a photopoint form.  As a rule of thumb, use cardinal directions for bearings.  Photopoints 
should be taken at regular intervals during and after clearcut/chipping; see the Ecosystem Restoration 
Program Manager.  An appropriate photopoint timeline is:  

1. Once prior to clearing 
2. Once or twice during clearing 
3. Once a quarter for a year following clearing 
4. Once every six months for the next  1-2 years 
5. Once every 1-2 years for the next 10 years 

Other monitoring techniques may be used.  Monitoring questions and protocols should be developed 
prior to the commencement of any clearing.   
 
Heli Transport:  The chipper weighs  in at a hefty 2,850lbs.  It must be flown level.  It is too big to be 
flown by a Hughes 500 or Bell Ranger.  It can be flown by a Huey, Bell 412 or Blackhawk.  The chipper 
should be rigged from 3 points, as shown in these pictures.  
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Running the Chipper:  When operating the chipper, stand on the right side of the hopper (when facing 
the hopper).  As the feed wheels pull in the branches and trees, it rotates them to the left, meaning they 
turn towards the left side of the hopper.  If the operator is standing on the left, it is easy to get whacked.  
Note that trees being pulled in are subject to serious vibrations; occasionally dead branches break off.  
Also, if you are touching the tree as it is being pulled, the vibrations feel rather uncomfortable.  Green 
material is much easier to chip than dead material.  If you are chipping dead material, alternate it with 
green material or the feed wheels can get gummed up.   
 
Mulch Piles:  The chipper puts out a lot of mulch.  Move the chute regularly, so that you make many 
small (3-4ft tall) mulch piles.  Try to place the piles along trails or on top of weeds.  The piles will get hot 
while they decompose; don’t make them too big (6-7ft tall), or they’ll get too hot, and possibly could 
catch fire.  Don’t place them at the base of native trees, which may be damaged by the heat.  
Consolidate the piles, as native plants, like koa, won’t be able to germinate through them.  Do use them 
for weed suppression where possible.  Avoid placing them in areas where you want to move the chipper 
– it is impossible to summit a 3 ft mulch pile with 3 staff pushing the chipper.   
 
Moving the Chipper:  If you have a lot of people, you can probably push the chipper wherever you want.  
If you don’t, use straps and come-alongs, and you can get the chipper wherever you need it to go.  It is 
WAY easier to move the chipper if you clear a smooth, pungy-stick free path for it.  Cut all stumps to the 
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ground.  Move debris away.  Pull in a straight line towards the come-along anchor point.  Raise and 
lower the wheel on the hitch to change the center of balance on the chipper.   
 
Putting the Chipper to Bed:  At the end of the day, cover the chipper with the tent, and stake the tent 
down.   Grease all 10 grease points.  Cover as much of the chipper as possible, particularly the engine, 
with another tarp and tie it in place.  Move other gear under the tent.   
 

 
 
GPS Your Work:  At the end of the day, set the track feature to take a point a second, then walk the 
perimeter of the area weeded.  Simple, and it saves your friendly weed tech time and effort in 
processing the data.   
   
 End of the Field Day: 
 
Filling out forms:  Fill out a WCEF at the end of the day – each WCA gets its own form, so keep track of 
how many WCAs you’ve been in.  Use the form to note whether more diesel, chaisaw fuel, herbicide, or 
other gear is needed.   
 
 
Citation: 
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