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Region 3- Heavy Equipment Cheat Sheet

As of 2012, all heavy equipment used on incidents is signed up in Virtual Incident Procurement (VIPR).  The use of certain types of equipment such as feller-bunchers, skidders, masticators, skidgines and pumper cats is relatively new to many fire managers. As a result this equipment may not be utilized to it’s full potential.  Problems have also arisen in the past, in locating the equipment and getting it to the incident. 
 The purpose of this “cheat sheet” is threefold, to provide fire managers in the region with information on:
· Where equipment is located by dispatch center
· How this equipment is typed
· Machine capabilities and some factors to consider in ordering
An excellent source of additional information entitled, “Mechanized Equipment for Fire and Fuels Operations 2009” as known as the “Yellow Book” is available on line at: http://wildfirelessons.net/Additional.aspx?Page=HeavyEquipment
Some of the machine typing has changed since this publication was written in 2009.  However, it remains the most comprehensive summary of equipment use in wildland fire management currently available.
Much of this equipment is not common in Region 3 largely due to the modest forest products industry we have here compared to other regions.  Loggers are the people who own and operate the majority of this heavy equipment. The table 1 shows the equipment signed up in VIPR in Region 3. Table 2 shows equipment signed up in Region 3 VIPR by type and dispatch center.  Table 3 shows the typing requirements for heavy equipment.

Table 1: Heavy Equipment in Region 3 VIPR 

	Feller-Bunchers
	13

	Masticators- Boom Mounted
	2

	Masticators- Track Mounted
	5

	Skidders
	15

	Graders
	16

	Excavators
	20

	Dozers
	56

	Skidgines
	0

	Soft Track Skidgines
	0

	Pumper Cats
	0







Table 2: Equipment Location by Equipment Type and Dispatch Center
Current as of March 2013 
	
	Southwest Area CC
	Flagstaff
	Prescott
	Phoenix
	Show Low
	Tucson
	Williams
	Albuquerque
	Alamogordo
	Silver City
	Santa Fe
	Taos
	Total

	Feller- Buncher
	
	
	
	
	
	
	
	
	
	
	
	
	

	Type 1
	
	
	1
	
	4
	
	
	
	
	
	
	
	5

	Type 2
	
	
	
	
	8
	
	
	
	
	
	
	
	8

	Masticator-Boom Mounted
	
	
	
	
	
	
	
	
	
	
	
	
	

	Type 1
	
	
	
	
	1
	
	
	
	
	
	
	
	1

	Type 2
	
	
	
	1
	
	
	
	
	
	
	
	
	1

	Type 3
	
	
	
	
	
	
	
	
	
	
	
	
	

	Type 3
	
	
	
	
	
	
	
	
	
	
	
	
	

	Masticator- Track Mounted
	
	
	
	
	
	
	
	
	
	
	
	
	

	Type 1
	
	
	2
	1
	
	
	
	
	
	
	1
	
	4

	Type 2
	
	
	
	
	
	
	
	
	1
	
	
	
	1

	Type 3
	
	
	
	
	
	
	
	
	
	
	
	
	

	Skidders
	
	
	
	
	
	
	
	
	
	
	
	
	

	Type 1
	
	
	
	
	9
	
	
	
	
	
	
	
	9

	Type 2
	
	
	2
	1
	1
	
	
	
	2
	
	
	
	6

	Grader
	
	
	
	
	
	
	
	
	
	
	
	
	

	Type 1
	
	
	
	
	6
	
	
	
	
	
	1
	
	7

	Type 2
	
	2
	
	1
	4
	
	
	
	2
	
	
	
	9

	Excavators
	
	
	
	
	
	
	
	
	
	
	
	
	

	Type 1
	
	
	
	
	
	
	1
	1
	1
	
	
	
	3

	Type 2
	
	
	
	2
	1
	
	
	
	1
	
	5
	
	9

	Type 3
	
	2
	
	4
	1
	
	
	
	1
	
	
	
	8

	Type 4
	
	1
	
	
	
	
	
	1
	
	
	
	
	2

	Dozer
	
	
	
	
	
	
	
	
	
	
	
	
	

	Type 1
	
	
	1
	4
	5
	
	1
	1
	2
	
	
	
	14

	Type 2
	
	
	
	4
	6
	
	1
	2
	6
	1
	8
	2
	30

	Type3
	
	1
	
	1
	4
	
	
	2
	1
	1
	1
	1
	12

	Skidgine
	
	
	
	
	
	
	
	
	
	
	
	
	

	Type 1,2,3 and 4
	
	
	
	
	
	
	
	
	
	
	
	
	

	Soft track Skidgine
	
	
	
	
	
	
	
	
	
	
	
	
	

	Type 1
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pumper Cat
	
	
	
	
	
	
	
	
	
	
	
	
	

	Type 1, 2 and 3
	
	
	
	
	
	
	
	
	
	
	
	
	




 Table 3: Equipment Typing Requirements
All equipment is typed based on horsepower, water hauling equipment also considers tank capacity and pump capability.  This table shows the national criteria for equipment typing.  
	Equipment
	Flywheel Horsepower
	Tank Capacity
	Additional Info

	Feller-Buncher
	
	
	

	Type 1
	226+
	N/A
	

	Type 2
	160-225
	N/A
	

	Masticator- Boom Mounted
	
	
	

	Type 1
	156+
	N/A
	

	Type 2
	111-155
	N/A
	

	Type 3
	81-110
	N/A
	

	Type 4
	60-80
	N/A
	

	Masticator- Track (Machine) Mount
	
	
	

	Type 1
	200-380
	N/A
	

	Type 2
	100-199
	N/A
	

	Type 3
	50-99
	N/A
	

	Skidders
	
	
	

	Type 1
	176+
	N/A
	

	Type 2
	100-175
	N/A
	

	Type 3
	60-99
	N/A
	

	Road Grader
	
	
	

	Type 1
	165+
	N/A
	

	Type 2
	120-164
	N/A
	

	Excavator
	
	
	

	Type 1
	156+
	N/A
	

	Type 2
	111-155
	N/A
	

	Type 3
	81-110
	N/A
	

	Type 4
	60-80
	N/A
	

	Dozer
	
	
	

	Type 1
	200-320
	N/A
	

	Type 2
	100-199
	N/A
	

	Type 3
	50-99
	N/A
	

	Skidgines
	
	
	

	Type 1
	176+
	1200+
	50 gpm at 100 psi

	Type 2
	75-175
	800-1199
	50 gpm at 100 psi

	Type 3
	100+
	400-799
	30 gpm at 70 psi

	Type 4
	69-99
	200-399
	30 gpm at 70 psi

	Skidgines- Soft track
	
	
	

	Type 1
	170+
	600
	30 gpm at 70 psi

	Pumper Cats
	
	
	

	Type 1
	200+
	500+
	30 gpm at 70 psi

	Type 2
	100-199
	325-499
	30 gpm at 70 psi

	Type 3
	60-99
	200-324
	30 gpm at 70 psi




Machine Information and Ordering Recommendations
Feller-Bunchers, Yellow Book- pages 33-38
There are 13 feller-bunchers in Region 3 VIPR. Feller-bunchers are designed to cut trees and place them into bunches.   They are excellent machines for clearing standing timber from firelines and can clear a mile of line that is 50 feet wide in one operational shift.  They are also very useful for removing hazard trees that would be dangerous for sawyers to take down by hand.  Feller-bunchers can prevent injuries and save firefighter’s lives by mechanically falling hazard trees that would otherwise have to be cut manually.

While feller-bunchers are typed by horsepower, much more important factors to consider in ordering is if the machine is tracked, or wheeled, boomed or non-boomed, leveling, (meaning the operators cab can be leveled on slopes) or non-leveling. If the machine is wheeled you need to consider if it has 3 or 4 wheels. 

Nearly all tracked feller-bunchers are type 1, some are type 2.  Wheeled bunchers are usually type 2 but can be type 1.  Wheeled machines are almost always non-boomed and non-leveling.  Tracked machines are almost always boomed and often are leveling.

4-wheeled bunchers are best used on slopes of less than 25%.  If it is steeper, a tracked, boomed, leveling machine will give better results.  Leveling feller-bunchers can operate up to 55% slope. We do have several 3-wheeled feller-bunchers signed up in VIPR in the region. 3 wheeled machines are limited in the amount of side slope they can handle before they roll.  If you want to put a feller-buncher on slopes over about 15% I would recommend you state in the order that 3-wheeled feller-bunchers are not acceptable.  

When ordering any feller-buncher I would also suggest specifying a continuous disc saw (hot saw) on the machine rather than a bar saw or a shear.  Continuous disc saws are more productive and hot saws are what most loggers have on their machine already.

When ordering a feller-buncher you will need to specify a type 1 or type 2 machine, or say either type will be acceptable.  However, it is even more important to specify “tracked, boomed and leveling”, (Figure1) or “wheeled, non-boomed, non-leveling” (Figures 2 and 3). If you are on ground over 15% specify that a 3-wheeled machine is not acceptable, (Figure 4).

 In the future it would probably be a good idea to have 2 classes of feller-bunchers in VIPR, boom mounted and carrier mounted heads so that machines could be ordered that way.
[image: 5932386466_f36944d6f6_b]
Figure 1: Type 1 feller-buncher- leveling, boomed, tracked, Valmet 445, 260 Horsepower, (photo taken on the Wallow Fire)
[image: 843K Wheeled Feller Buncher]
Figure 2: Type 1 feller-buncher- wheeled, John Deere 843, 243 Horsepower

[image: 643K Wheeled Feller Buncher]
Figure 3: Type 2 feller buncher- wheeled, John Deere 643, 189 Horsepower (looks a lot like a Type 1 wheeled feller-buncher doesn’t it)

[image: http://www.stroyteh.ru/file/wiki/image/7/1c/VALMET_603/original.jpeg?1]
Figure 4: Type 2 feller-buncher 3-wheeled- Valmet 603, 130 Horsepower (do not accept this if the ground is over 15% slope)
Masticators a.k.a. Mulchers, Yellow Book- pages 45-49
A masticator and a mulcher are the same thing.  The industry generally refers to them as mulchers, but since VIPR calls them masticators that is what we will call them here.  Masticators can be boomed or non-boomed just like feller-bunchers; However VIPR DOES treat masticators as 2 different kinds of machines.  VIPR also refers to them as boom mounted and track mounted, which leads to some potential confusion.  A boom mounted machine has the masticating head on the end of a boom.  A track mounted machine has the masticating head mounted on the frame of the machine, not mounted on the tracks at all.  In addition some masticators are wheeled machines, however since the head is mounted directly to the machine rather than on the end of a boom they are classed as “track mounted” machines even though they do not have tracks at all.  
Masticators- Boom Mounted
There are 2 boom mounted masticators in Region 3 VIPR, (Figure 5).  There are 4 type classes for boom mounted masticators.  They are the same horsepower types that excavators have.  You can put a masticating head on any type of boomed machine and call it a masticator.  Boom mounted machines are well suited to working on steeper ground than the track mounted machines as they can remain stationary and reach out with the boom to cut.  Most boomed masticators are excavators that have been converted to be masticators and do not level.  However a number of contractors have put masticator heads on feller-bunchers that can level.  These machines can work on very steep ground, up to 55% or more.  (See photos of excavators for relative size comparison.)
[image: C:\Documents and Settings\rmrich\My Documents\My Pictures\Big Iron Workshop\100_1138.JPG]
Figure 5: Type 1 boom mounted masticator- Timbco 455 B, Approximately 260 Horsepower (This is a converted feller-buncher that can level and operate on slopes up to 55%

Masticators- Track Mounted
There are 5 track mounted masticators in Region 3 VIPR.  Track mounted masticators are typed with the same horsepower classification that dozers are (Figures 6, 7 and 8). Remember, “track mounted” machines may be either tracked or wheeled.  They have no boom.  They drive over the top of the vegetation to treat it.  

Like wheeled feller-bunchers they should be restricted to more gentle slopes than boomed machines.  Since there is such variation in the type of machines that masticators are mounted on, it is very difficult to generalize about the type of slopes they can operate on. Generally avoid sidehilling on more than 20% slope.  Most machines can probably operate straight up and down hill to about 35% slope.  

Masticators are excellent tools for lowering fuel height in brush fuel types such as chaparral and P-J.  They are also effective in sapling sized conifer regeneration.  Masticators reduce fuel height and cut the fuel into smaller pieces.  They do not remove the fuel from the site.   If they are used in timber types beyond the sapling stage or even heavy P-J stands they can create a mulch layer that may affect control efforts.  It is far more effective to cut and remove trees that are pole size and larger with a feller-buncher and remove them from the site than to attempt to mulch them with a masticator.  Keep the masticators in the brush types and small regeneration.

[image: ]
Figure 6: Type 1 Track mounted masticator, Barko 930, 305 horsepower (Note: it has no tracks)

[image: C:\Documents and Settings\rmrich\My Documents\My Pictures\Big Iron Workshop\100_1121.JPG]
Figure 7: Type 2 track mounted masticator, Fecon FTX 140, 140 horsepower

[image: C:\Documents and Settings\rmrich\My Documents\My Pictures\Mulching and icesickles\100_1699.JPG]
Figure 8: Type 2 track mounted masticator - ASV- PT 100, 100 horsepower (If this machine had 1 less horsepower it would be a type 3.  Tracks on this machine are rubber)
Skidders Yellow Book- pages 30-32
There are 15 skidders in Region 3 VIPR.  Skidders are designed to drag cut timber out of the woods, most often in treelength form.  Nearly all skidders are Type 1 or 2.  A type 3 skidder is a very small machine.  I do not believe any that small are still manufactured, If trees have been cut with a feller-buncher and are bunched, you want to order a “grapple skidder” rather than a “cable skidder”.  A grapple skidder uses a grapple to skid the logs while a cable skidder skids them with chokers on a winch line.  Most skidders these days are grapple.  VIPR lists the “configuration” for all skidders, which means, does it skid the logs with a grapple or chokers.  There are 9, type 1 skidders, (Figure 9) and 6, type 2 skidders, (Figure 10) in the region.  When ordering skidders I would recommend saying ,either a type 1 or type 2 skidder will be acceptable as they are very similar in the job they will do for you.  A dozer can also skid logs but you would order this as a dozer with a skidding grapple.
[image: 848H Grapple Skidder]
Figure 9: Type 1 Skidder- John Deere 848H, 200 horsepower

[image: 548G-III Grapple Skidder]
Figure 10: Type 2 Skidder- John Deere 548G-III, 129 Horsepower
Road Grader Yellow Book- no reference 
There are 16 road graders in Region 3 VIPR, (Figure 11). Road graders are good tools for maintaining roads that have been damaged by traffic on incidents.  They are also good machines for fireline construction on gentle ground with light fuels.  There are 2 grader types, either one will get the job done for you.
[image: 672G/GP Motor Grader from John Deere]
Figure 11: Type 1 Road Grader-672G/GP, 175 horsepower

Excavators Yellow Book- pages 39-44
There are 22 excavators in Region 3 VIPR, (Figures 12-15).  Excavators are excellent tools for line construction and rehab. However if you get the wrong machine you may be very disappointed in what it can and can’t do.  All excavators in VIPR are required to come with a thumb on the bucket or a clamshell bucket.  This allows the machine to pick up logs and slash and place it where you want it. You should not get a machine without a thumb delivered to your incident. However, if one does show up without a thumb, you may want to send them home right away as all it can do is dig and scrape, it cannot pick things up which is very important.  

A six way blade on the machine is also a very useful tool that you may want to include in your order. The blade also helps to stabilize the machine on steep ground.  The contractor states in VIPR if they have a blade or not. Most of the machines that operate on steeper ground will have a blade, so it is a good idea to request that up front. Contractors also state whether they have steep slope capability or not.  This means they can operate up to 45% with no problem.  Many excavators are not designed to get on steep ground; they work primarily on flat ground and have a track design that does not provide for good traction. So if you are going to put an excavator on any type of a slope ask for steep slope capability, preferably with a blade.  It also wouldn’t hurt to say, “Make sure they have a thumb on the bucket”.  Most excavators in VIPR are type 2 and 3; this is a good size, for fireline work.

[image: 290G LC Excavator]
Figure 12: Type 1 Excavator- John Deere 290G, 188 Horsepower

[image: 160G LC Excavator from John Deere]
Figure 13: Type 2 Excavator- John Deere 160G, 121 horsepower

[image: 130G Excavator]
Figure 14: Type 3 Excavator- John Deere 130 G, 95 horsepower
[image: PC88MR-8]

Figure 15: Type 4 Excavator- Komatsu PC 88MR, 65 Horsepower



Dozers Yellow Book- pages 24-29
Everyone is probably already familiar with dozers.  We have 56 dozers signed up in Region 3 VIPR.  Type 1 dozers are very large and used primarily in construction and mining, (Figure 16). Type 2 dozers are often used for log skidding and are a good size for fireline work, (Figure 17).  Type 3 dozers are smaller but can do a good job on the fireline especially in lighter fuels, (Figure 18).
[image: http://farm6.staticflickr.com/5047/5300416974_989a98bef8.jpg]
Figure 16: Type 1 dozer- Cat D8, 310 horsepower

[image: ]
Figure 17: Type 2 Dozer- Cat D5H 110 horsepower  This dozer has a log skidding grapple and also has the pump unit behind it that will convert it to a pumper cat.
[image: http://www.locationhewitt.ca/images/shared/document/medium/p.82D3K_87c6dd25-dd60-4376-96a7-707d762f502e_20120621110212_medium.jpg]
Figure 18: Type 3 Dozer- Cat D3, 81 Horsepower
Skidgines Yellow Book- pages 30-32 and 53-54
There are currently no skidgines in Region 3 VIPR.  Skidgines are comprised of two different types of log skidding machines that have been modified to haul water and function as skidgines.  Type 1 skidgines are usually log forwarders with large capacity tanks on them, generally from 1,200 to 3,000 gallons, (Figure 19).  Forwarders are designed to carry logs free of the ground.  Tanks are mounted where the logs would normally be placed.  

Type 2, 3 and 4 skidgines (Figure 20) are log skidders that have been described earlier.  Tanks and pump units on these machines are temporarily or permanently mounted on the rear of the machine.  Tank capacity is from 250 to 1,199 gallons depending on type.  Some type 3 and 4 skidgines are able to remove their tanks within 10 minutes and convert back and forth from a log skidder to a skidgine on short notice.  

If you want a water tender that can climb mountains, order a Type 1 skidgine.  If you want a type 5 or 6 engine that can climb mountains order a type 2, 3 or 4 skidgine.  A type 1 skidgine can keep several of the small skidgines topped off and supporting crews with water.

Please note that there is no correlation between “skidder” and “skidgines” typing.  It is apples and oranges
[image: C:\Documents and Settings\rmrich\My Documents\My Pictures\Big Iron Workshop\100_1125.JPG]
Figure 19: Type 1 Skidgine- TD 81 Ciceron Forwarder 250 horsepower, 3000 gallon tank, aerial refilling hoper on top.

[image: C:\Documents and Settings\rmrich\My Documents\My Pictures\Big Iron Workshop\100_1126.JPG]
Figure 20: Type 3 Skidgine- John Deere 648G skidder, 411 gallon tank.  Tank and pump unit on this machine can be removed in approximately 10 minutes.  Type 2 and 4 skidgines look very similar but have different tank capacity
Pumper Cats Yellow Book- pages 24-29
There are currently no pumper cats in Region 3 VIPR.  Pumper cats are dozers that have a tank and pump unit attached to the rear, side or top of the machine, (Figure 21).  Their typing is based on horsepower and tank capacity.  The horsepower portion of the typing is the same as it is for dozers.  Pumper cats are very versatile machines.  They can cut line with the blade, supply water and if they are designed to release their tank quickly, they can also skid logs.

[image: C:\Documents and Settings\rmrich\My Documents\My Pictures\Big Iron Workshop\100_1130.JPG]
Figure 21: Type 3 Pumper cat- Cat D5M 110 horsepower tank capacity 250 gallons.  See dozer photos for size comparison of other types.












Soft Track Skidgines Yellow Book- pages 50-52
There are currently no soft track skidgines in Region 3 VIPR, (Figure 22).  There are very few soft track skidgines out there.  They are a very unique machine that was used for log skidding that allows the tracks to flex rather than be rigid as with a dozer. There is only one type.  They are capable of operating on steep ground, up to 55%.  They have a minimum tank capacity of 600 gallons.
[image: C:\Documents and Settings\rmrich\My Documents\My Pictures\Big Iron Workshop\100_1234.JPG]
Figure 22: Type 1 Soft track skidgine- FMC CA-21 Skidder, tank capacity 1,250 gallons

For additional information on mechanized fire equipment contact:

Richard Munoz Nieto Asst. Director Fire Operations Fire & Aviation Mgmt
USDA-Forest Service Southwestern  AZ/NM Region 3 
Albuquerque NM 87102
Desk:505-842-3418
FAX:505-842-3806
Cell: 505-250-4573
E-Mail: rmnieto@fs.fed.us

Bob Rich, Forest Operations Specialist, Southwestern Region
Kaibab National Forest, 800 South 6th St.
Williams, AZ 86046
rmrich@fs.fed.us (928) 635-8280
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