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Executive Summary 

 

The purpose of this annual operating report is to provide information about cost savings and 

what Montana Western learned since the first report was submitted in September 2008. At the 

time of the last report, the system was off-line. Following an emissions test on November 13, 

2008, the boiler came back on-line. 

   

Most importantly, doing calculations based on current natural gas costs and the energy expended 

from the chips in a perfect situation, there have appeared to be savings of $147,000 in energy 

costs over the last 12 months. This is not the calculation used in determining budgeted savings 

for the energy bond. Montana Western has conserved energy through using biomass fuel as an 

alternate energy source. 

  

The continually expanding knowledge and hard work of the boiler operators and facilities staff at 

Montana Western has also been an asset to this project. 

  

Operation of the wood-fired boiler the second year continued to be difficult due to ongoing fuel 

issues, some continuing equipment problems, and high temperatures in the gasifier. It seems that 

most of the feed system issues have been resolved. Problems related to the gasifier temperatures 

and fuel quality will continue to be monitored. Shutting down during low load periods (outside 

temperatures exceeding 70 degrees for extended periods) should reduce the damage to 

components in the gasifier due to high temperatures. 

  

Although the boiler operated for less than 7 months during this reporting period, calculated 

savings for this report were $147,000. In addition to the cost savings, the reduction in the use of 

natural gas on campus resulted in a reduction in the campus carbon dioxide emissions by 676 

tons, or approximately 50% during the 2007-2008 time frame. This information was gleaned 

from a Carbon Calculator spreadsheet developed by Clean Air Cool Planet, and used as part of 

UMWôs report to the American College and University Presidentôs Climate Commitment. The 

biomass boiler will continue to be an asset to the campus in our goal to reduce our carbon 

footprint. 

 

Montana Western extends our appreciation to the DNRC and USDA Forest Service Fuels for 

Schools program for the opportunity to be part of this significant pilot project.
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Overview 

 

Most of the issues that were noted in the first 15 months of operation have been resolved, including those involving  the 

installed hardware systems and most importantly, air quality issues. The remaining problems relating to improper fuel and/or 

gasifier overheating will continue to be monitored during future operations. 

 

As required by the grant, fuel provided the first two years by Sun Mountain Lumber has been at least fifty percent logging 

slash [Appendix 3].  

 

Energy & Cost Savings 

 

The real success of the last 27 months is the significant energy and cost savings that have been realized. Using 2006 as the 

base year, Montana Western saved a total of $145,000 in the first 15 months of operation. Over the past year of operation, 

an additional $147,739 was made up in energy savings using a new calculation method. The project has significantly 

lowered the cost of energy for the state and university. 

 

A different methodology was utilized to estimate fuel cost savings during this past year to better reflect the savings 

compared to current year potential cost (this is not the calculation used for budget/bond purposes). For this, energy 

associated with the wood chips burned is converted to an equivalent cost of natural gas. Although this is not corrected for 

moisture content and boiler efficiency, it reflects savings that would be acquired under perfect conditions at current 

natural gas prices [Appendix 1, Appendix 2]. 

 

Resolution of the initial issues and remaining dedicated to the Fuels for Schools project was a priority for Montana 

Western this past year.  

 

Maintenance 

 

UMW Facilities has a maintenance plan in place for the wood-fired system. Issues related to the gasifier/refractory 

overheating and fuel quality remain two unknowns that need to be evaluated during this heating season. If the remedial 

efforts undertaken have minimized these problems, the required maintenance should be at a manageable level for existing 

staffing of the boiler operators. 

 

General maintenance consists of the following: 

 

a. Boiler room, fuel handling and storage areas cleaned and swept daily 

b. Floors washed weekly 

c. Ash in boiler cleaned out three times per week (Monday, Wednesday, & Friday); this takes about two hours each 

time 

d. Chemical testing and treatment of boiler daily 

e. Regular greasing of fans, augers, conveyor, walking floor, fuel handling equipment 

f. Regular inspection of belts, gaskets, and seals 

 

Montana Western included the required daily maintenance log within the boiler operatorôs regular daily log of all activity, 

which has been kept for many years. Attached are samples pulled from the daily logs during this period (Appendix 5). All 

the daily logs for this grant period are available on campus for review, if desired.  
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Fuel 

 

When the boiler again became operational during Fall 2008, we continued to have problems with the fuel feed system 

jams and trips. This problem, however, was reduced significantly when we switched to paper quality chips. However, 

continued use of these chips is unrealistic and should not be necessary according to the specifications of the agreements. 

This remains an issue. 

 

Fuel Feed System Jam & Trips 

Date Time Location Description 

10/28/08 8:00 AM Fuel Splitter Stick 16òx3ò 

11/4/08 12:00 AM Fuel Splitter Stick 18òx3ò 

11/4/08 5:00 AM Metering Auger Stick 16òx3ò 

11/5/08 5:00 AM Receiving Auger Stick 18òx3ò 

11/23/08 12:00 PM Receiving Auger Stick 24òx1ò 

 

Carry -over problems from the first 15 months of operation 
 

 

1. Refractory Temperatures 

 

High refractory temperatures continued to be an issue during the second year of operation of the boiler (Appendix 4]. 

This resulted in further erosion of the refractory firebrick as well as further damage to the grates. In addition, it was 

decided that the size and quantity of the clinkers would not allow reinstallation of the ash auger.  

 

2. Central Panel and Alarms 

 

No further problems were noted with the control and alarm systems for the wood-fired boiler. 

  

3. Grates 

 

 During the summer shutdown for this year, the new grates fabricated by CHIPTEC were replaced. This is to complete 

the temporary fix that was performed and described in the previous report. The new grates were fabricated with the 

appropriate spacers this time. At the time of this report, the boiler has not been operated, so no evaluation of the repair 

can be performed. 
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4. Refractory 
  

The refractory continued to deteriorate during the second year of operation. In August 2009, Guy Neilson Company 

was called to repair the refractory again. This time, anchors were incorporated into the firebrick and different repair 

material (Gunnite) was used instead of the Thermobond that was used in the previous repair. At the time of this report, 

the boiler has not been operated, so no evaluation of the repair can be performed. 
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5. Augers 

 

There was some confusion in UMWôs first report with regard to the augers. There are two auger systems associated 

with the gasifier/refractory. There are dual augers that feed fuel into the gasifier, and a single auger that extracts ash 

from the gasifier. 

 

a. The information in item 4a of the first report addresses the ash auger. The ash auger has not been reinstalled at 

this time. We are waiting to see if fuel quality, operational procedures, and a fuel additive reduces the quantity 

and size of the clinkers so that the auger can function properly. 

 

i. The fuel contract was re-bid during the Spring of 2009. The successful supplier is Markôs Post & Pole of 

Clancy, Montana. Test firings from this supplier indicates that the chips from this supplier will work. 

 

ii. Discussions with the University of Idaho indicated that they had some success with controlling clinkers by 

using an additive to the fuel called Fire Side Treatment from Ashland Chemical. Use of this product was 

initiated in December 2008 according to the manufacturerôs instructions. Anecdotal feedback from the boiler 

operators indicates that this product reduced the hardness and quantity of the clinkers.  

 

iii.  Low load situations (external temperature greater than 70-75 degrees) will probably require shifting the load 

to the natural gas boiler and taking the wood-fire boiler to a ñhot standbyò mode. Extended times of external 

temperatures above 70-75 degrees (i.e., summer months) requires shutting down completely. In addition, if 

temperatures in the gasifier are found to be in excess of 1300 degrees Fahrenheit, the boiler will be shifted to 

standby mode, maintaining a 5% airflow, and breaking up the fuel pile in the gasifier when temperatures 

permit access. 

 

b. The auger addressed in 4b of the previous report was the #2 fuel auger. The repaired original auger has been 

running since it was repaired. The CHIPTEC auger that arrived bent has been straightened and will be used as a 

spare. 

 

6. Arms 

 

Damage to the fuel leveling arms should be reduced due to the remedial efforts noted for the ash auger as well as the 

replacement of the grates. As noted in the previous report, we are able to repair these locally, and we now have two 

sets of spare arms. 
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7. Conveyor  

 

The conveyor system was modified to include a collection system for sawdust and fines. Together with the repairs and 

replacement of the rollers performed during the previous year, problems with the conveyor system appear to have 

been resolved.  

 

       
 

8. Hydraulic Walking Floor 

 

 No further problems have been noted with the hydraulic fuel delivery system since it was repaired last year. 

 

9. Training and Safety Issues 

 

 Montana Western continues to strongly encourage more training and better documentation with regard to the safe 

operation and maintenances of these systems. 
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10. Cyclone Ash Collection System (New Issue) 

  

 We experienced a problem with the cyclone collection when running with very fine fuels. We were getting a bridging- 

over in the cyclone. This was allowing hot gases to bypass around through the cyclone down into the collection area. 

 

 

 

To rectify this, we installed an air-operated device that we operate on a manual valve on a daily maintenance routine. 
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Air Quality  

 

After repairs to the boiler were completed in the Fall of 2008, an air quality emissions test was run on November 13, 

2008. The stack emissions were analyzed for particulate matter, nitrogen oxides, and visible emissions [Appendix 6]. All 

results were within the specifications of Air Quality Permit #3829-00 [Appendix 7]. 

 

Summary 

 

The University of Montana Western appreciates the net benefits that the chip-fired boiler has brought to campus, both 

with regards to monetary savings as well as reducing our fossil fuel emissions. We would like to thank all the agencies 

that assisted with the success of this project, including the State of Montana Department of Environmental Quality,  State 

of Montana Department of Administration Architecture & Engineering, CTA Architects-Engineers, USDA Forest Service, 

Headwaters Resource Conservation & Development, the State of Montana University System, the Dillon Community, and 

the UMW campus community. 

 

Information Requests 

 

Additional data and records are available at Montana Western if information required by the annual grant report is not 

included. Please direct questions or request additional information from: 

 

Cathi Love 

University of Montana Western 

710 S. Atlantic 

Dillon MT 59725 

406-683-7031 

c_love@umwestern.edu 

 

 

This report is available on line at http://hal.umwestern.edu/administration/facilities (click on Fuels for Schools).

mailto:c_love@umwestern.edu
http://my.umwestern.edu/administration/facilities
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APPENDIX 1 

 

 

 

 

UMW Cost Savings FY 2008-09 
 

 

Delivery Date 

 

Tons of Chips 

Natural Gas 

Price/Dekatherm 

Natural Gas 

(Projected) 

Actual Chip 

Cost 

 

** Savings 

June 2008 31.14 9.78 2,680.03 1,136.22 1,543.81 

Oct 2008 129.01 10.39 11,795.64 3,736.87 8,058.77 

Nov 2008 225.2 9.74 19,302.34 8,123.51 11,178.83 

Dec 2008 456.61 9.99 40,141.50 14,480.13 25,661.37 

Jan 2009 451.76 12.83 51,005.51 14,634.86 36,370.65 

Feb 2009 384.01 12.57 42,477.65 19,032.48 23,445.17 

*Mar 2009 *16.62 12.57 1,838.44 *0.00 1,838.44 

Mar 2009 419.74 13.68 50,529.98 22,849.41 27,680.57 

Apr 2009 302.71 9.77 26,025.79 18,290.80 7,734.99 

May 2009 26.18 9.77 2,250.85 1,007.93 1,242.92 

May 2009 26.89 9.77 2,311.89 847.03 1,464.86 

May 2009 30.03 9.5 2,510.51 990.99 1,519.52 

Total 2499.9  $252,870.14 $105,130.23 $147,739.91 

 
*Test sample from Marks-Miller Post & Pole, Clancy MT; no cost 

 

** Per different methodology to reflect savings based on current natural gas cost and 100% chip efficiency. Not the calculated 

savings for budget/bond purposes.
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Wood Chip Shipments from Sun Mountain Lumber  

(unless otherwise indicated) 

 
 

Invoice Date 

 

Ticket # 

 

Tons 

 

Rate/Ton 

 

Fuel Cost 

Fuel  

Surcharge/Hauling 

 

Net Cost 

Moisture  

Content 

Adjustment  

for Moisture  

 

UMW Paid 

 

Fuel Type 

 

Dust 

 

Flowers 

 

Sticks 

10/17/08 84156 26.35 35 $922.25  $922.25 37% / 33%  $922.25 Mixed Load--tested each half No No Yes / Yes 

10/24/08 84158 27.74 35 970.90  970.90 44% ($245.00) 725.90    Yes 

10/27/08 84170 25.89 35 906.15  906.15 44% (245.00) 661.15    Yes 

10/30/08 84177 24.12 35 844.20  844.20 42% (245.00) 599.20    Yes 

10/31/08 84178 24.91 35 871.85 $79.02 950.87 40% (122.50) 828.37  Yes Yes Yes 

Month Total   129.01  4,515.35 79.02 4,594.37  (631.44) 3,962.93     

11/5/08 84184 23.03 35 806.05  806.05 37% (80.61)   Yes Yes Yes 

11/6/08 84185 22.60 35 791.00  791.00 35%    Yes Yes Yes 

11/10/08 84186 23.15 35 810.25  810.25 35%    Yes Yes Yes 

11/13/08 84187 22.45 35 785.75  785.75 28% 78.58      

11/14/08 84188 20.73 35 725.55  725.55 22% 72.56   Yes Yes No 

11/19/08 84189 23.25 35 813.75  813.75 28%    Yes Yes No 

11/21/08 84192 21.61 35 756.35  756.35 18% 151.27   Yes Yes No 

11/24/08 84193 21.17 35 740.95  740.95 32%    Yes Yes No 

11/25/08 84194 21.61 35 756.35  756.35 30%    Yes Yes  

11/26/08 84195 25.60 35 896.00 19.71 915.71 34%   Paperchip No No  

Month Total   225.20  7,882.00 19.71 7901.71  221.80 8,123.51     

12/5/08 84196 31.42 35 1,099.70  1,099.70 34%   Paperchip No No  

12/8/08 84197 32.22 35 1,127.70  1,127.70 36% (112.77)  Paperchip No No  

12/11/08 84198 27.01 35 945.35  945.35 40% (94.54)  Paperchip No No  

12/12/08 84814 27.56 35 964.60  964.60 36% (96.46)  Paperchip No No  

12/15/08 84821 17.52 35 613.20  613.20 32%    No No No 

12/16/08 84826 24.34 35 851.90  851.90 32%    No No  

12/16/08 84832 20.58 35 720.30  720.30 32%    No No No 

12/17/08 84834 28.85 35 1,009.75  1,009.75 42% (201.95)   Yes Yes No 

12/18/08 84835 27.54 35 963.90  963.90 34%    Yes Yes No 

12/19/08 84837 30.43 35 1,065.05  1,065.05 36% (106.51)   Yes Yes No 

12/23/08 84838 31.87 35 1,115.45  1,115.45 46% (223.09)   No No No 

12/24/08 84839 33.09 35 1,158.15  1,158.15 42% (231.63)   Yes Yes No 

12/24/08 84840 31.43 35 1,103.55  1,103.55 38% (110.01)   Yes Yes No 

12/26/08 84841 31.29 35 1,095.15  1,095.15 40% (109.52)   Yes Yes No 

12/29/08 84842 30.66 35 1,073.10  1,073.10 40% (107.31)  Paperchip/Bark CHIPS   

12/31/08 84844 30.70 35 1,074.50  1,074.50 36% (107.45)  Paperchips CHIPS   

Month Total   456.61  15,981.35  15,981.35  (1,501.22) 14,480.13     

1/2/09 84845 30.02 35 1,050.70  1,050.70 38% (105.07)  Paperchips CHIPS   

1/5/09 84846 33.95 35 1,188.25  1,188.25 34%   Paperchips CHIPS   

1/6/09 84847 30.79 35 1,077.65  1,077.65 34%   Paperchips CHIPS   

1/8/09 84855 30.86 35 1,080.10  1,080.10 36% (108.01)  Paperchips CHIPS   

1/12/09 84869 30.63 35 1,072.05  1,072.05 38% (107.21)  Wood Fiber FIBER   

1/14/09 84875 31.21 35 1,092.35  1,092.35 38% (109.24)  Paperchips CHIPS   

1/16/09 84878 30.33 35 1,061.55  1,061.55 38% (106.16)  Paperchips CHIPS   

1/19/09 84879 31.80 35 1,113.00  1,113.00 36% (111.30)  Paperchips CHIPS   

1/20/09 84881 29.16 35 1,020.60  1,020.60 36% (102.06)  Sawdust CHIPS   

1/23/09 84883 28.36 35 992.60  992.60 38% (99.26)  Sawdust CHIPS   

1/23/09 84882 30.33 35 1,061.55  1,061.55 36% (106.16)  Grindings CHIPS   

1/26/09 84885 30.26 35 1,059.10  1,059.10 36% (105.91)  Paperchips CHIPS   

1/27/09 84886 26.93 35 942.55  942.55 32%   Paperchips CHIPS   

1/29/09 84887 23.88 35 835.80  835.80 28%   Paperchips CHIPS   

1/30/09 84901 33.25 35 1,163.75  1,163.75 36% (116.38)  Chips CHIPS   

Month Total   451.76  15,811.60  15,811.60  (1,176.74) 14,634.86     

 

APPENDIX 2 
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Invoice Date 

 

Ticket # 

 

Tons 

 

Rate/Ton 

 

Fuel Cost 

Fuel  

Surcharge/Hauling 

 

Net Cost 

Moisture  

Content 

Adjustment  

for Moisture  

UMW Paid  

Fuel Type 

 

Dust 

 

Flowers 

 

Sticks 

2/5/09 84916 25.82 $35 $903.70  $903.70 30%   Chips CHIPS   

2/7/09 84918 32.66 35 1,143.10  1,143.10 52% (457.24)  Chips CHIPS   

2/9/09 84919 29.99 55 1,649.45  1,649.45 34%   Chips CHIPS   

2/10/09 84923 28.64 55 1,575.20  1,575.20 32%   Chips CHIPS   

2/12/09 84925 32.20 55 1,771.00  1,771.00 38% (177.10)  Chips CHIPS   

2/13/09 84928 31.94 55 1,756.70  1,756.70 36% (175.67)  Chips CHIPS   

2/16/09 84932 26.34 55 1,448.70  1,448.70 32%   Chips CHIPS   

2/17/09 84966 28.63 55 1,574.65  1,574.65 34%   Chips CHIPS   

2/19/09 79716 32.95 55 1,812.25  1,812.25 34%   Chips CHIPS   

2/20/09 79723 22.35 55 1,229.25  1,229.25 24% 122.93  Chips CHIPS   

2/23/09 79727 25.21 55 1,386.55  1,386.55 30% 138.66  Chips CHIPS   

2/26/09 79734 35.60 55 1,958.00  1,958.00 36% (195.80)  Chips CHIPS   

2/27/09 79740 31.68 55 1,742.40  1,742.40 46% (174.24)  Chips CHIPS   

Month Total   384.01  19,950.95  19,950.95  (918.47) 19,032.48     

3/2/09 79741 29.91 55 1,645.05  1,645.05 38% (164.51)  Chips CHIPS   

3/3/09 79743 28.31 55 1,557.05  1,557.05 38% (155.71)  Chips CHIPS   

3/5/09 79746 25.15 55 1,383.25  1,383.25 34%   Chips CHIPS   

3/6/09 79747 24.74 55 1,360.70  1,360.70 38% (136.07)  Chips CHIPS   

3/9/09 79750 28.60 55 1,573.00  1,573.00 26%   Chips CHIPS   

3/10/09 79756 26.91 55 1,480.05  1,480.05 26%   Chips CHIPS   

3/12/09 79766 30.55 55 1,680.25  1,680.25 32%   Chips CHIPS   

3/13/09 79769 27.97 55 1,538.35  1,538.35 34%   Chips CHIPS   

3/16/09 79771 28.38 55 1,560.90  1560.90 32%   Chips CHIPS   

3/18/09 79774 32.50 55 1,787.50  1,787.50 40% (178.75)  Chips CHIPS   

3/20/09 79777 32.60 55 1,793.00  1,793.00 38% (179.30)  Chips CHIPS   

3/20/09 79780 25.16 55 1,383.80  1,383.80 36%   Chips CHIPS   

3/25/09 79783 21.83 55 1,200.65  1,200.65 20% 120.07  Chips CHIPS   

3/27/09 79785 26.12 55 1,436.60  1,436.60 26% 143.66  Chips CHIPS   

3/30/09 79787 31.01 55 1,705.55  1,705.55 44% (341.11)  Chips CHIPS   

Month Total   419.74  23,085.70  23,085.70  (891.73) 22,193.97     

4/1/09 79791 22.12 55 1,216.60  1,216.60 20% 121.66  Chips CHIPS   

4/2/09 79792 24.62 55 1,354.10  1,354.10 20% 135.41  Chips CHIPS   

4/3/09 79793 25.38 55 1,395.90  1,395.90 22% 139.59  Chips CHIPS   

4/7/09 79794 31.74 55 1,745.70  1,745.70 30%   Chips CHIPS   

4/10/09 79795 21.19 55 1,165.45  1,165.45 16% 233.09  Chips CHIPS   

4/11/09 79796 31.61 55 1,738.55  1,738.55 40% (173.86)  Chips CHIPS   

4/14/09 79798 20.65 55 1,135.75  1,135.75 22% 113.58  Chips CHIPS   

4/17/09 79800 27.92 55 1,535.60  1,535.60 24%   Chips CHIPS   

4/21/09 78603 23.44 55 1,289.20  1,289.20 18% 257.84  Chips CHIPS   

4/24/09 78607 24.80 55 1,364.00  1,364.00 18% 272.80  Chips CHIPS   

4/27/09 78608 28.46 55 1,565.30  1,565.30 16% 313.06  Chips CHIPS   

4/29/09 78611 20.78 55 1,142.90  1,142.90 16% 228.58  Wood Fiber FIBER   

Month Total   302.71  16,649.05  16,649.05  1,641.75 18,290.80     

5/4/09 78613 30.03 55 1,651.65  1,651.65 46% (660.66) 990.99     

 

5/2 & 5/6/09 

 

Hauling x 2 

   2 x $700= 

1,400.00 

 

1,400.00 

   

1,400.00 

    

Subtotal Sun Mtn 5/09 30.03  1,651.65  3,051.65  (660.66) 2,390.99     

New Contract began with Marks-Miller Post & Pole, Inc., Clancy MT 

5/2/09 2854 26.18 12 314.16  314.16 22% 31.42 345.58 Wood Fiber FIBER   

5/6/09 2856 26.89 12 322.68  322.68 40% (32.27) 290.41     

Subtotal Marks-Miller 5/09 53.07  636.84  636.84  (0.85) 635.99     
 

3/24/09 

Marks-Miller 

Post & Pole 

 

16.62 

0 

Test load 

0.00 

Test load 

 0.00 

Test Load 

 

38% 

 

 

   

CHIPS 

  

TOTAL FOR YEAR 2468.76  $106,164.49 $1,498.73 $107,663.22  $(3,917.56) $103,745.66     

 

APPENDIX 2 (cont) 
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APPENDIX 3 (cont) 

 

Excerpt from Fuel Contract with Sun Mountain Lumber  
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University of Montana Western 

Gasifier Temperature Readings 
 

 

DAY  

 

Oct-08 

 

Nov-08 

 

Dec-08 

 

Jan-09 

 

Freeboard 

Stack  

Temp 

 

OAT 

 

Freeboard 

Stack  

Temp 

 

OAT 

 

Notes 

 

Freeboard 

Stack 

Temp 

 

OAT 

 

Notes 

 

Freeboard 

Stack 

Temp 

 

OAT 

 

Notes 

1     

1105 

  

38 

    Shut down 

cleaning grates 

 

922 

 

257 

 

20 

 

2    1107  50     909 231 43 

3    982  32 Auger jam    873 267 8 

4    680  36 Auger jam    796 267 1 

5    990  30     713 266 15 

 

 

6 

    

 

903 

  

 

17 

   Started using Fire 

Side treatment 

#5360 to prevent 

buildup on grates 

 

 

894 

 

 

272 

 

 

29 

7    1040  37 948  29  913 244 41 

8    1197  40 917  28 1022 253 40 

9    1212  35 915  14 930 256 32 

10    393  39 Down for repairs 935  35    Missed log 

 

11 

      Cleaning clinkers  

off of grates 

905  32  

946 

 

259 

 

30 

 

12    972  39  999  22 970 258 32 

13    1120  44 941  27 826 266 37 

14    1126  22 896  -14 846 265 33 

15    1175  36 781  -24 874 264 29 

16    1194  35 770  -22 871 262 28 

17    1197  35 765  5 773 263 21 

18    1095  38 806 277 10 878 268 18 

19    1143  35 775 280 14 814 266 17 

20    1071  28 753 278 -17 751 263 18 

21 Started warming system 1070  27 608 295 -6 711 268 23 

22 129  48 1085  25 763 275 10 809 259 34 

23    1113  21 782 253 0 742 260 11 

24 1160   1083  23 648 269 9 723 256 16 

25 1132  45 1077  22 686 267 21 810 230 0 

26 1165  37 1162  32 731 272 7 758 248 -15 

27 1126  25 1079  16 687 269 13 500 263 -12 

28 1230  34 1085  33 1002 231 25 623 262 20 

29 1010  42 1165  39 843 261 33 674 269 22 

 

30 

 

1037 

  

36 

 

1088 

  

35 

 

840 

 

257 

 

22 

   Shut down 

cleaning grates 

31 1092  37  921 264 22  
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University of Montana Western 

Gasifier Temperture Readings 
 

 

DAY  

 

Feb-09 

 

Mar -09 

 

Apr -09 

 

May-09 

 

Freeboard 

Stack 

Temp 

 

OAT 

 

Notes 

 

Freeboard 

Stack 

Temp 

 

OAT 

 

Freeboard 

Stack 

Temp 

 

OAT 

 

Freeboard 

Stack 

Temp 

 

OAT 

 

Notes 

1 553 242 33  686  37 700 269 27 1037 256 30  

2 942 247 28    57 1017 260 28 898 255 27  

3 968 247 30    51 1090 258 30 843 259 37  

4 731 265 25    34 1031 232 29 864 261 34  

5    Missed log   38 1002 270 15 848 263 46  

6 1019 255 30    29 1040 273 24 775 259 37  

7 895 251 24  763  39 1110 262 27 851 254 36  

8 650 250 16  839  30 773 255 35 835 241 32  

9 639 262 25    16 797 261 36 688 256 25  

10 718 259 19    27 808 247 34 1133 237 29  

11 638 257 20  990  26 1078 267 31 1511 213 34  

12 663 257 14    35 1080 264 35    Seasonal Shutdown 

13 660 260 9    49 1107 255 41     

14 568 260 10  746  46 824 261 30     

15 585 261 14  955  47 746 264 27     

16 623 262 21    54 1005 240 28     

17 716 260 23    47 1041 268 33     

18 868 273 27    50 947 252 35     

19 870 275 26    58 1023 264 33     

20 875 265 26    60 1096 278 42     

21 663 268 17  781  56 1168 248 40     

22 732 268 21  778  49 1000 259 43     

23 1095 252 37  726  41 1195 267 51     

24 1042 260 35  898  38 935 260 26     

25 1098 270 32    37 809 246 22     

26 1077 273 26    25 778 263 31     

27 616 270 16    42 830 258 23     

28 676 263 14  1050  49 867 249 30     

29 686 260 29  1024   747 275 28     

30     890 265 26     

31           
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APPENDIX 5 

 

UM Western Daily Maintenance Log Samples 
University of Montana Date  Dec. 4, 2008 

Western     

Engineer TB  Day Thursday 

Officer   Shift Hours  

     

Time Location   Shift Report  

6:00   Security report. 

   Blow down, low water test. 

   Computer checked. 

   Open gasifier lid after cool down. Header and feed valves secured. Pulled grates out of gasifier. 

   Many warped and melted grate sections. Clean ash trough debris. 

   Pool tests, mechanical room inspections. 

   Boiler chemical tests. 

   Meter readings. 

 
University of Montana Date  12/13/08 

Western     

Engineer DC  Day Saturday 

Officer   Shift Hours 6-2pm 

     

Time Location   Shift Report  

   check boilers, blowdowns, flue shaker 

   check controls 

   burn down and clean firebox, chem. Treat 

   raised fan speed to 48 max as pressure sagged to 11 when OAT dropped to 5F 

   keys out for Lib and STC 

   mech room checks 

   logs 

   raised fan speed limit to 50 from 48 which just yielded 12.6 psi 

 
University of Montana Date  Jan. 24, 2009 

Western     

Engineer TB  Day Sat 

Officer   Shift Hours  

     

Time Location   Shift Report  

6:00   Security report 

   Gasifier temp logged 

   Ashes all over ground outside, turned air down to 45. Pressure started coming down, so I turned air back up to 50. 

   Called Jeff, he came in to look, and called Lee. 

   Computer system checked. 

   Mechanical rooms checked 

   Boiler chemical and pool tests. 

   Meter readings. 
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APPENDIX 5 (cont) 

 
University of Montana  Date  Jan. 25, 2009 

Western     

Engineer TB Day Sunday 

Officer   Shift Hours  

     

Time Location   Shift Report  

5:00    Called in at 4:30. Chip system out of fuel and cyclone barrel full of hot ashes, burned paint off of cyclone. Melted plastic 
tubing. 

   Gasifier temp. logged. 

   Shut system off for cleaning. 

   Called John Briggs to get the load coming. 

   Replaced tubing on meter. 

   Cleaned ashes. 

   Shoveled snow from around plant. 

   Got chip system going again after John unloaded. 

   Mechanical rooms checked. 

   Pool and Boiler chemical tests. 

   Meter readings. 

   Unlocked Heritage room. 

   Fire alarm in Family housing. Burning food. Simplex called and I told them to not dispatch. Called sheriffôs dispatch and told them 
about the alarm. 

 
University of Montana  Date  Feb. 1, 2009 

Western     

Engineer Jeff J Nelson  Day Sun. 

Officer   Shift Hours  

     

Time Location    

   Reviewed Log 

   Started warming up # 2 wood chip system 

   Test pool chemicals 

   Mechanical room inspections 

   Tested boiler chemicals 

   Warming up boiler slowly 

   Change chemical barrel 

 
University of Montana  Date  14-Feb 2009 

Western     

Engineer DC  Day Sat 

Officer   Shift Hours 6-2pm 

     

Time Location   Shift Report  

   check boilers, grate temp, cyclone shaker, keys 

   check building controls 

   blowdowns, boiler tets and chems 

   mech room checks 

   pool tests 

   fuel delivery and sample test 

   logs 
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APPENDIX 5 (cont) 

 
University of Montana  Date  1-Mar-09 

Western     

Engineer DC  Day Sun 

Officer   Shift Hours 6-2pm 

     

Time Location   Shift Report  

   check boilers and shut down 2 

   check fuel, controls 

   cyclone shaker, blowdowns 

   check campus controls 

   boiler tests and chems 

   firebox cleaning and restart 

   mech room checks 

   pool tests 

   logs 

 
University of Montana  Date  8-Mar, 2009 

Western     

Engineer DC  Day Sunday 

Officer   Shift Hours 6-2pm 

     

Time Location   Shift Report  

   check boilers and controls, firebox temp 

   blowdowns, cyclone shaker 

   check building systems 

   boiler tests and chems 

   mech room checks 

   pool tests 

   fuel delivery and sample test 

   logsheets 

 
University of Montana  Date  31-Mar-09 

Western     

Engineer TB  Day Tuesday 

Officer   Shift Hours  

     

Time Location   Shift Report  

6:00   Nothing to report from security. 

   Gasifier temp logged. 

   Checked computer system. 

   Blow down, low water test. 

   Dumped ashes into dumpster. 

   Shut fuel off for cleaning. 

   Cleaned gasifier. 

   Generator cycled OK, but engine started a little hard? 

   Mechanical rooms checked. 

   Meter readings. 
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APPENDIX 5 (cont) 

 
University of Montana  Date  13-Apr 2009 

Western     

Engineer DC  Day Mon 

Officer   Shift Hours 6-2pm 

     

Time Location   Shift Report  

   check boilers, blowdowns 

   ash shaker 

   boiler tests and chems 

   fuel delivery and test 

   mech room checks 

 
University of Montana  Date  24-Apr-09 

Western     

Engineer DC  Day Fri 

Officer   Shift Hours 6-2pm 

     

Time Location   Shift Report  

   check boilers, check controls and LWCO 

   blowdowns, ash shaker 

   check staeffa system 

   boiler tests and chems 

   clean grates 

   mech room checks 

   logs 

 
University of Montana  Date  5/2/2009 

Western     

Engineer TB  Day Sat 

Officer   Shift Hours  

     

Time Location   Shift Report  

   Security report, Lukes last night. 

   Gasifier temp. logged. 

   Computer system checked. 

   Blow down, low water test. 

   Mechanical rooms checked. 

   Meter readings. 

   Unloaded chips. 

   Moisture test. 

 
University of Montana  Date  5/11/2009 

Western     

Engineer DC  Day Mon 

Officer   Shift Hours 6-2pm 

     

Time Location   Shift Report  

   check boilers, check control systems 

   Blowdowns, cyclone shaker 

   Boiler tests and chems 

   Mech room checks 

   Logs 

   Cleanout and burn down grates 
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