
	
	



Biomass Utilization Project						                     Nov 2011

SUMMARY:  As part of on-going forest thinning projects to reduce wildfire hazard and restore our forests, the City Public Works Dept was engaged to collaborate on an innovative program regarding the utilization of residual debris.   Various sites have been treated (debris chipped and removed) in this test project.  The results provide a solid average of volume produced, costs required, savings realized, and resulting ADC equivalent for this type of debris recovery and utilization effort, as well as various Lesson’s Learned as the effort moves forward.  It should be noted that this is very much a “work in progress” and that data from additional parcels will be incorporated into future reports updates.  
	
Goals:	1) Demonstrate a viable use of biomass – in this case, Alternate Daily Cover (ADC) at the	 		     Landfill; 
2) Test and document operational issues:  equipment capacity, volume production, chipping and 	     transportation costs, weights of material, and emission reductions realized (if 			     material burned on-site).

BACKGROUND:  The City Landfill currently utilizes a mix of wood chips, crushed glass, and paper sludge to produce the required ADC per ADEQ.  In addition, dirt is used.  At current in-flow rates, the Landfill is projected to run-out of on-site dirt in 2030. Other sources of dirt (ex: soil, sand, etc) for cover material will need to be secured at that time. The insertion of additional green biomass, such as that produced by this project, can be captured and introduced into the operation today, thereby extending the life of the Landfill’s on-site dirt and delaying any need, and cost, to secure off-site material.  

FUNDING:  To conduct these operations, a mix of City funds (general and enterprise), Hazardous Mitigation and American Recovery & Reinvestment Act grants, and contributions from Greater Flagstaff Forests Partnership were utilized.

TEST STIES:
 #1 (Airport Project 1):  A 214-acre parcel of City land southwest of, and adjacent to, Pulliam Airport.  134 acres of the site had undergone a full-restoration treatment where all wood had been removed and slash had been chipped and piled by the commercial vendor; the city removed these chips.  The remaining 80 acres had been thinned to a more moderate standard, wood had been removed, slash had been piled (for burning); the city collected, chipped, and transported this material.   Terrain was flat with no rock outcrops or other operational impediments. 
   
Collection and grinding of material at Site #1 (Airport Project 1).
	
	

			
	PER ACRE
	TOTAL AREA
	Comment

	
	
	
	

	Volume Removed:
	
	
	

	     Cubic Yards
	19 
	4,530
	

	     Lbs
	14,400
	3,081,600
	

	
	
	
	

	Cost
	$165
	$40,260
	Grinding and/or transport

	
	
	
	

	Savings:
	
	
	

	    Cost
	$40
	$9,760
	Pile burning (est)

	    Emissions 
	.5 Tons
	107 Tons
	SASEM output (total particulates) 

	
	
	
	

	Landfill ADC
	---
	50 days
	One day of cover requires 90 cubic yards  of ADC



#2 (Airport Project II):  A 10-acre parcel of City land northwest of, and adjacent to Pulliam Airport.  The site was thinned to a modified restoration treatment:  all material (firewood, poles, slash) was windrowed and left in-place and then chipped on-site and transported. Terrain was rolling with some rock outcrops and two drainages on-site.
  

















Collection and grinding of material at Site #2 (Airport Project 2).
	
	

		
	PER ACRE
	TOTAL AREA
	Comment

	
	
	
	

	Volume Removed:
	
	
	

	     Cubic Yards
	50.6
	506
	

	     Lbs
	15,000
	150,000
	

	
	
	
	

	Cost
	$1,458.58
	$14,586
	Grinding and transport

	
	
	
	

	Savings:
	
	
	

	    Cost
	$80
	$800
	Pile burning (est)

	    Emissions 
	.5 Tons
	5 Tons
	SASEM output (total particulates) 

	
	
	
	

	Landfill ADC
	---
	5½ days
	One day of cover requires 90 cubic yards  of ADC



#3 (Little America Salvage/Thinning Project):  Following the Hardy Wildfire in June 2010, a 200-acre parcel was cut to remove dead/dying trees from the fire area and thin adjacent unburned areas.  Material was piled into very large machine piles.  Approximately 40 acres was chipped by a commercial vendor to test various chipper processes; the city was involved to test compaction-and-transport methodology.  

Briefing, collection, and grinding of material at Site #4 (Little America Salvage/Thinning).
	
	

		
	PER ACRE
	TOTAL AREA
	Comment

	
	
	
	

	Volume Removed:
	
	
	

	     Cubic Yards
	7
	280
	

	     Lbs
	5,250
	210,000
	

	
	
	
	

	Cost
	$41.45
	1,658
	City transport costs only

	
	
	
	

	Savings:
	
	
	

	    Cost
	$25
	$1,000
	Pile burning (est)

	    Emissions 
	.5 Tons
	20 Tons
	SASEM output (total particulates) 

	
	
	
	

	Landfill ADC
	---
	3 days
	One day of cover requires 90 cubic yards  of ADC



This site also resulted in the following findings:
A 40-yd roll-off dumpster holds 7.7 tons of chips (natural, loose compaction);
Loading and compacting chips into a front-load garbage truck resulting in a 50% increase in load-weight, but this did not equate to a 50% increase in load volume/amount;
Trailers or units that are of end-dump, side dump, or walking floor design are the easiest to unload and the best to use:

GROUND DISTURBANCE: On all sites, soil disturbance was monitored.  Site #1 had very minimal impact, Site #2, due to terrain, experienced a greater impact, but even that is expected to be short lived.  Site #3 was minimal - almost all of what occurred on the site was a result of the salvage and thinning operation, not from chip collection and transport.  Everyone who has observed these sites has been favorably impressed by the operation and the results.

LESSONS LEARNED:
The City will be unable to produce, on a consistent basis, the raw biomass required or needed for a full-time, large-scale ADC operation;
There is no anticipated shortage of suitable material from other jurisdictions (ex: State lands, US Forest Service, etc) within the greater Flagstaff area;
Transport costs will increase as the distance of sites from the landfill increases. 
	
WHERE TO FROM HERE:
1.	Explore potential of a treatment and/or dump fee/charge to build a fund to collect and transport material to the Landfill from within the greater Flagstaff area;
2.	The City is beginning to explore the potential of a bio-solid gasification energy-production facility at the Wildcat Waste Water Treatment Plant.  Such a facility would require/need green waste as part of the input mix.  Material captured in a forest treatment operation could be shifted toward this operation, instead of directed toward the Landfill; 
3.	Regardless of future direction, this effort demonstrates a potential base-line production and use for forest debris produced during forest treatment operations; as such, it serves as a valuable Technology Transfer tool for future wood-based utilization efforts.
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