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Description automatically generated]When loading the Polaris 500 Ranger, place UTV forward on the trailer so as that the UTV front wheels are against the rail on the front of the trailer to prevent the UTV trailer from flipping up when disconnecting from the hitch of the truck and potentially causing injury or damage to the trailer or machine. 
[bookmark: _Toc161132174]Hose Lays using Ranger 500 UTV: 
Progressive hose lays can be easily created using the Ranger 500 UTV.  Using the system described below it is easy to put in a 2000’ hose lay in 15 minutes.
The bed of the UTV can hold approximately 2000-2400ft of 1.5” hose.
The hose is to be horizontally flaked across the bed of the UTV as shown below from a hose in a rolled position to reduce the intrusion of air into the hose, thus not allowing for as much space. Do not unroll hose first before flaking. 

As the driver drives along the intended lay, he or she can place the correct fittings such as a 1.5” gaited wye, reducers, nozzles and proper lateral lines such as a 1” or ¾” sections of hose. If using ¾” hose, leave two 50ft sections at each coupling along with a nozzle.
One person will walk behind UTV and keep tension on the hose to reduce slack in the hose lay, and to move hose to its intend lay along the line. Leave room for UTV access without running over the charged line afterward and keep hose closer to the green side so it won’t get burned or damaged from radiant heat.
A 2nd person will follow behind, attaching the fittings left each 100ft. Attach one section of lateral and make sure that when charged, it will not become a tangled or a kinked-up mess. A good technique is to walk the lateral towards the direction the burn will be progressing from, so as firing works towards the lateral, holders do not have to walk to grab the lateral and then walk back towards the burn. 
Leave the 2nd 50ft section of hose coiled, but ready to be attached unless otherwise instructed.
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Description automatically generated]Trunk line and lateral valves on the Gated Wye can be left open or closed during hose lay set up depending on instructions from supervisor.
Sprinklers can also be placed at the end of each lateral line as the burn progresses, also known as “Mop as you go” This method allows the sprinklers to be continuously spraying water to mop up while lighters and holders progress with the burn, thus saving time mopping up after operations are complete and ensuring organic fuels along the burn perimeter are saturated. 









Hose Lay, “Light and Fight”, “Mop As You Go” and Sprinkler Techniques
[bookmark: _Toc161132185]Basic Hose Lay Setup
· Foldatank 1000 gallon and/or 600 gallon installed with dedicated water supply apparatus assigned to maintain water reservoir at levels designated by the supervisor. 
· 2 pumps set up at foldatank; primary and backup.
· 1 ½” trunk lines, 100 foot sections with alternating gated wyes and tee valves reduced to ¾” hose.  Two 50’ sticks of ¾” hose with nozzle at each coupling.  Extra hoses staged around perimeter may include additional ¾” hose, 1” hose with barrel nozzle and spare 1 ½” hose for extending or contingency. 
· Each firefighter is to carry ¾” X 50’ hose section and nozzle (if additional nozzles are available). 
· Rolled pencil hose held with masking tape as binding (no rubber hose binders).  Takes two strips making an X to hold them.  Masking tape is biodegradable and or easily policed during backhaul. 
[bookmark: _Toc161132186][bookmark: _Hlk109390446]Light and Fight
· Light and Fight is an ignition option where firing doesn’t automatically use wet line, but instead puts fire on the ground and uses the hose lay to extinguish the outside edge of the burn. This allows the “good” side to burn into the prescribed burn block.  Light and fight can be used without constructed line or other barriers. If necessary, wet line is always a tactical option in situations where it is needed.  Firing and holding without wet line should always be tried first to help conserve water use and prevent evaporative loss. 
· Firing is done by laying out a strip parallel to the hose lay and letting the burn line separate. The exterior edge is then snuffed out using the ¾” hose, notably working from the inside out so as not to wet the dry fuels inside the burn block.  Less water is used since it is only applied to extinguish the outside burning edge.  This is different than usual practice of wetting then igniting. 
· If firefighters are unfamiliar with this technique remind them that the hose and nozzle is their primary tool and that most of the initial holding with be done without hand tools.  Hand tools can be staged where they are accessible to emphasize that the hose / nozzle / water is the primary tool of choice. 
· The initial focus is to carry the ignitions forward and ensure at least a totally out 3’ black from edge of burn to interior.  
[bookmark: _Toc161132187]Mop as you Go and Sprinklers
· As perimeter grows, lead folks can keep advancing the 3’ black off the paralleling hose lay, while the trailing edge burns wider and deeper into the unit away from the hose lay.  Trailing FF’s can start replacing nozzles on the ¾” hoses that extend into the black with sprinklers.  This significantly reduces the amount of holding firefighters needed and also relieves firefighters from working continuously in smoke.  The sprinklers are a force multiplier. 
· The rule of thumb for sprinklers in the black is the 5 and 5 and 5 rule.  Move each sprinkler at least once every five minutes at least five feet.  Generally it takes 1 FF to manage up to 5 sprinklers.
· Mop as you go can be accomplished without sprinklers by just using ¾” hose and nozzles and/or mop-up wands.  While the lead ignition & holding forces are moving ahead, trailing FF’s can begin mop up with aggressive water use off the hose lay in-lieu of hand tools.  This is a drown the fire mop-up technique that needs to be followed up with cold trailing and hand tools.  Overall this method uses less water than sprinklers but requires more FF’s to accomplish the needs.
· The sprinkler heads are ¾” heavy duty brass impact sprinklers, 360 degree mounted atop an iron pipe. At the base is a simple garden hose wye with ¼ turn shutoffs atop the brass Inline Ball Valve.  The valve is at the bottom near the top of the stake that is attached to the pipe set up for holding the sprinkler upright in the duff. 
· Sprinklers are advanced into the black where they began the “mop as you go” system.  Don’t feel any particular need to restrict the sprinklers to less than full circle sprinkling, but instead place sprinklers initially close enough to the hose lay to ensure the perimeter is saturated. 
· The garden hose wye allows for sprinklers to daisy chain off one ¾” hose lateral deeper into the black or side to side by just extending another ¾” hose from the garden hose wye and adding in another sprinkler. 
· Sprinklers can also be used basically as mop up wand as you are moving them around the black. 
· Besides putting out active fire, sprinklers should be used to saturate the duff at least one chain deep especially if you are NOT burning off a mineral soil line to prevent escapes from latent embers. 
· Full use of sprinklers and mop as you go requires thousands of gallons of water, so arrange for a large water tender / tanker if possible with local Fire Department.  For some of the burns done on small blocks in spring 2022 over 32,000 gallons of water were used over a two day period.  
· 
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Description automatically generated]Pump and Roll Tactics:
· Start pump before fire operations begin so machine is ready to spray water if needed. Place hose over top of rack if operations are taking place on opposite side of Hard Reel or pull straight from Hard Reel if operations are to occur on driver’s side. If mirrors are present, run hose line between mirror and frame to keep hose from being caught dragging on the ground for easier control.
· While driver operates the UTV, a 2nd individual will walk alongside the UTV and operate nozzle as necessary to hold and extinguish flames along the line.
· Operator can supplement by controlling front sprayers as needed.
· The pump typically lasts approximately 1.5 hours give or take on 1 full tank of fuel during operations, depending on throttle level of pump. Continuously check fuel level when time allows to ensure that the pump doesn’t run out of fuel during a critical holding point. 
· Minimum of two full sigs cans are to be kept on UTV during operations.
· 
· 
· [bookmark: _Toc161132170]Wet Lines
· A wet line can be laid down using the hardline and forester nozzle, firing operations can be lit off that line and allowed to back into the wet line in lighter fuels.
· A larger wet line can be applied using front sprayers to cover a greater area and pre treat light fuels to reduce the chance of spotting or slope overs as well as spray out active flame along a line.
· 
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· [bookmark: _Toc161132171]Water Use
· Frequently and continuously check water level in tank during operations! NEVER let the tank run empty while pump is running. Utilized more of a misting pattern with the nozzle whenever possible to reduce water use when a straight stream isn’t particularly needed.
· 100 Gallons of water goes quick when spraying!

Dave Crary’s Cape Cod National Seashore Prescribed Fire Method
He plumbed his 2 acre plot with 1 1/2” trunk lines with gated wyes reduced to pencil hose (pencil hose is ¾” 50’ hose section).  Each firefighter had a single pencil hose and nozzle on their person.  There was no holding line or even brushed out line but the pitch pine stand was pretty open (it is SPBeetle research plot – had been thinned to basal area 80 with thinnings slashed and left on site, Fuel Model SB2).   I likened it to what I have talked about with the S of Currans and Sarnoff West plans I wrote; burning patches in the middle of the burn block with no pre-established holding lines and in our case avoiding the dozer berms on the edges.

According to Cape Cod RAWS station May 13th was a pretty nice burning day.
	Station 
ID
	Obs
Date
	Obs
Tm
	Obs
Type
	 
MSGC
	Wind
SP
	WDY
FM
	HRB
FM
	1H
FM
	10
FM
	HU
FM
	TH
FM
	 
XH
	 
IC
	 
SC
	 
ERC
	 
BI
	 
SL
	 
R
	  
KBDI
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	191203
	13-May-21
	13
	R
	7B1P3
	5
	180.6
	186.2
	5.81
	7.27
	13.13
	22.82
	20.89
	10.9
	3.1
	29.2
	24.0
	1 
	L 
	18
	 
	



Key takeaways:   

1. 600 gallon foldatank.  1 tender (1000 gallon)  and 2 engines (1 T4, 1T6) on site for water.  
2. 2 small pumps at foldatank.
3. 1 ½” trunk lines, 100 foot sections with alternating gated wyes and tee valves reduced to ¾” hose.  Extra hoses staged around perimeter. 
4. Each firefighter had 50’ pencil hose section and nozzle and only pre-connects were at the starting point of ignitions. 
5. Rolled pencil hose used masking tape as binding.  Takes two strips making an X to hold them.  Masking tape is biodegradable. 
6. Firing was done by laying out a strip parallel to the hose lay and letting the burn line separate. The exterior edge was then snuffed out using the pencil hose, notably working from the inside out so as not to wet the dry fuels within the burn block.  Ergo the wet line was done after ignition not before.  This is different than usual LI rx practice of wetting then igniting (and is far preferable). 
7. The initial focus was to carry the ignitions forward and ensuring totally out 3’ black from edge of burn to interior.  
8. As perimeter grew lead folks kept the 3’ black solid.  Trailing FF’s started running sprinklers into the black plumbed with pencil hose.  
9. The sprinkler heads were ¾” heavy duty brass impact sprinklers, 360 degree mounted atop an iron pipe. At the base was a simple garden hose wye with ¼ turn shutoffs atop the brass Inline Ball Valve.  The valve was at the bottom near the top of the stake that was attached to the pipe set up for holding the sprinkler upright in the duff. 
10. With the 3’ perimeter secured sprinklers were advanced into the black where they began the “mop as you go” system.  
11. The rule of thumb for sprinklers in the black is the 5 and 5 rule…..  move sprinkler at least once every five minutes at least five feet
12. The hose size garden hose wye allowed for the sprinklers to daisy chain off one pencil hose lateral deeper into the black or side to side. 
13. Sprinkers can also be used basically as mop up wand as you are moving them around the black. 
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As can be seen in these photos the hose lay trunk line is just laying on top of a pitch pine forest heath understory. There is no line cut to mineral soil.  The hose is 1 ½” unjacketed forestry hose 
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This is the sprinkler set up…..
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¾” pencil hose as we call it connects the sprinkler to the 1 ½ “ unjacketed forestry hose trunk line
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[bookmark: _GoBack]This hose lay was plumbed off a 600 gallon foldatank and pumped with a 4 stroke Wick lightweight pump.
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