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Executive Summary

The purpose of this annual operating répoto provide information about cost savings and
what Montana Western learned since the first repostssumitted in September 20@8.the
time of the last report, the system waslofé. Following an emissions tesin November 13,
2008, the boiler caneback online.

Most importantlydoing calculations based on current natural gas costs and the energy expended
from the chips in a perfect situatidhgre haveppeared to bgavings of $14,000 in energy

costs over the last 12 montAsis is not tle calculation used in determining budgeted savings

for the energy bondlontana Western has conserved energy through using biomass fuel as an
alternate energy source.

The continually expandingnowledge and hard work of the boiler operators and fasildgiaff at
Montana Western has also been an asset to this project.

Operation of the woodired boiler the second year continued to be difficult due to ongoing fuel
issues, some continuing equipment problems, and high temperatures in the gasifies thaeem

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 perfmig)l seduce the damage to

components in the gasifier due to high temperatures.

Although the boiler operated ftess thary months during this reporting period, calculated

savingsfor this reportwere $147,000. In addition to the cost savings, the textuim 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 268008 time frame. This information was gleaned

from a Carbon Calculator spreadsheet developed by @lie&@ool Planet, and used as part of

UMWG6s report to the American Coll ege and Univ
biomass boiler will continue to be an asset to the campus in our goal to reduce our carbon

footprint.

Montana Western extends aypreciation to the DNRC and USDA Forest Service Fuels for
Schools program for the opportunity to be part of this significant pilot project.



Overview

Most of the issues that were noted in the first 15 months of operation have been r@sdh@idgthos involving the
installed hardware systems amodst importantly, air quality issueBheremainingproblemsrelatingto improper fuel and/or
gasifier overheating will continue to be monitored during future operations.

As required by the grant, fuel prold 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 lasti®dnths is the significant energy and cost savings that have been realized. Using 2006 as tl
base year, Montana Western saved a total of $14500@ first 15 months of operatioBver the past year of operatjon

an additional $147,739 was made up in energy sausigg a new calculation methochd project hasignificantly

lowered the costf energy for the state and university.

A different methodology was utilized to estimate fuel cost saudngsg this past yedo better reflect the savings

compared to current year potential ofbts is not the calculation used for budget/bond puwrgpEor this energy

associated with the wood chips burned is converted to an equivalent cost of natural gas. Although this is not corrected
moisture content and boiler efficiengyreflects savings that would be acquired under perfect condatansrent

natural gas pricgg\ppendixl1, Appendix 2.

Resolution of the initial issues and remaining dedicated to the Fuels for Schools project was a pridadtydna
Westerrnthis past year

Maintenance

UMW Facilities has a maintenance plan in pléar the wooedfired systemlssues related to the gasifier/refractory
overheating and fuel quality remain two unknowns that need to be evaluated during this heating season. If the remedia
efforts undertaken have minimized these problems, the requiredemance 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 tbe times per week (Monday, Wednesday, & Frigthy} 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 nspection of belts, gaskets,dageals

MontanaWestern included the required daily maintenancedagt hi n t he boi l er operat,or 6
which has been kept for many years. Attachedsaraples pulled from theady logs during this periodAppendix5). All
the daily logs for thigrantperiod are available atampus for reviewif desired.



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 redwgignificantly when we switched to paper quality chipswever,

continued use of these chips is unrealistic and should not be necessary according to the specifications of the agreemel
This remains an issue.

Fuel Feed System Jam & Trips
Date Time Location Description
10/28/08 8:00 AM Fuel Splitter Stick 1
11/4/08 12:00 AM Fuel Splitter Stick 1
11/4/08 5:00 AM Metering Auger Stick 1
11/5/08 5:00 AM Receiving Auger Stick 1
11/23/08 12:00 PM Receiving Auger Stick 2

Carry -over problemsfrom the first 15 months of operation

1. Refractory Temperatures
High refractory temperatures continued to be an issue during the second year of operation of {Agpeiidix 4]
This resulted in further erosion of the refractory firebaskwell as further damage to the grates. In addition, it was
decidedthat the size and quantity thfe clinkers would nagllow reinstallation of the ash auger.

2. Central Panel and Alarms
No further problems were noted with the control and alarm sydtertise woodfired boiler.

3. Grates
During the summer shutdown ftiris year thenewgratesfabricated by CHIPTE@vere replaced. This is to complete
the temporary fix that was performed and described in the previous report. The new grates werel fafithiciie

appropriate spacers this tin# the time of this report, the boiler has not been operated, so no evaluation of the repai
can be performed.




4. Refractory

The refractory continued to deteriorate during the second year of operation. Ist 2090, 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 thibisimepoft,

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




5. Augers

There was some cfistrdpartsvithagagard toithe dld&s Bhere are two auger systems associated
with the gaifier/refractory.There are duaugers 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 a
this time. We are waiting teee 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. Thefuelcontractwas#ei d during the Spring of 2009. ®ohe suc
Clancy, Montana. Test firings from this supplier indicates that the chips from this swybiveork.

ii. Discussions with the University of Idaho indicated that they had some success with controlling clinkers by
using an additive to the fuel called F8ale Treatment from Ashland Chemical. Use of this product was
initiated in December 2008 according to the mant
operators indicates that this product reduced the hardness and quantity of the.clinke

iii. Low load situations (external temperature greater tharb/@egrees) will probably require shifting the load
to the natural gas boiler and takingthewdéod r e boi |l er t o a fAhot standby
temperatures above -7® degres (i.e., summer months) requires shutting down complétehddition, if
temperatures in the gasifier are found to be in excess of 1300 degrees Fahrenheit, the boiler will be shifted
standby mode, maintaining a 5% airflow, and breaking up the fieeihgihe 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 sincet wasrepaired. The CHIPTEC auger that arrived bent has been straightenetl dedised 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 1

replacement of the grates. As noted in the previous report, we are able to repair these locallypcantdave two
sets of spare arms.



7. Conveyor

The conveyor system was modified to include a collection system for sawdust and fines. Together with the repairs :
replacement of the rollers performed during the previous year, problems with the caystgor 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 stronghcouragenore training anddtter documentation with regatal the safe
operation and maintenances of these systems.



10. CycloneAsh CollectionSystem(New Issue)

We experienced a problem with the cyclone collection when running with very firse Welwere getting a bridging
over in the cyclone. This was allowing hot gases to bypass around through the cyclone down into the collection are

To rectify this, we installed an aiperated device that we operate on aumamalve on a daily maintenance routine.




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, nitroges, @xidevisible emissioféppendix 6] All
results were within the specificationBAir Quality Permit #38290 [Appendix 7.

Summary

The University of Montana Western appreciates the net benefits that tHeretlipoiler 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, Ste
of Montana Deprtment of Administration Architecture & Engineering, CTA Architeetsgineers, USDA Forest Service,
Headwaters Resource Conservation & Development, the State of Montana University System, the Dillon Community, a
the UMW campus community.

Information Reguests

Additional data and records are availabl®&antanawestern if information required by the anngednt report is not
included. Please direct questions or request additional information from:

Cathi Low

University of Montana Western
710 S. Atlanic

Dillon MT 59725

406-683-7031
c_love@umwestern.edu

This report is available on line http://hal.umwestern.edu/administration/facilit{ebck on Fuels for Schools).



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

Appendix 1
Appendix 2
Appendix 3
Appendix 4
Appendix 5
Appendix 6

Appendix 7

APPENDIX

Cost Saving€hart for 20082009FY

Wood ChipShipments

Fuel50% forest slash letter from Sun Mountain Lumber
Gasifier Temperature Readings

Daily Maintenancé.ogs

Source Test Report for UMW CHIPTEC Boiler, 11/13/08

DEQ letter of Compliance with Montana Air Quality Permit, 4/30/09
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UMW Cost Savings FY 20089

APPENDIX 1

Natural Gas Natural Gas Actual Chip
Delivery Date Tons of Chips | Price/Dekatherm (Projected) 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 25661.37
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 MarkMiller Post & Pole, Clancy MTno cost

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

savings for budget/bond purposes.
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Wood Chip Shipmentsfrom Sun Mountain Lumber
(unless otherwise indicated)

Fuel Moisture Adjustment
Invoice Date Ticket # Tons Rate/Ton Fuel Cost Surcharge/Hauling Net Cost Content 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 95087 40% (122.50) 828.37 Yes Yes Yes
Month Total 129.01 4,515.35 79.02 4,594.37 (631.49 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 81025 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% 151.7 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 8,12351
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 31.48 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 8484 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 8486 26.93 35 942.55 942.55 3% 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
12



Fuel Moisture Adjustment UMW Paid

Invoice Date Ticket # Tons Rate/Ton Fuel Cost Surcharge/Hauling Net Cost Content for Moisture 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 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% 13541 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 1,73855 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

2 x $700=

5/2 & 5/6/09 | Hauling x 2 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

| Marks-Miller 0 0.00 0.00

3/24/09 Post &Pole 16.62 Test load Test load Test Load 38% CHIPS
TOTAL FOR YEAR 2468.76 $106,164.49 $1,498.73 $107,663.22 $(3,917.56) $103,745.66
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APPENDIX 3

Subject: RE: UM Western Fuel Handling and Warranty Period

From: "Tony C. Colter" <tony.colter@sunmtniumber.com>

To: "Farr, Angela" <AFarr@mt.gov ...snip... Atkins" <datkins@fs.fed.us>
Cc: "Sherm G. Anderson" <sherm.anderson@sunmtnlumber.com>

Hi Angela,

These particular loads would have been hauled to Smurfit since the job is within haul distance to
Missoula that makes it economical given the price they are paying today. We had them decked and
ready to go on a job close to Deer Lodge so we thought we would give them a try. They were logged
this winter on snow (minimal dirt) and were green (higher moisture content). To answer your question, it
is also typical of material that would be left in the woods on most sales we have since it narmally
doesn't pay to haul it to Smurfit.

We have two piles we are going to test. The one we will send the sample of early next week is the
material | described above and was run through Johnson Bros. rotary grinder with the 2 * grates. This
seemed to give us the right size last time without any chance of oversize.

The other pile is the top wood, broken ends, and logs that don’t make stud multiples, that we have been
leaving attached to the merchantable log and accumulating since the last time we had Johnson in here.
Also ran through 2" grates. This pile is basically the same material we tried before that would typically
be left in the woads in a slash pile since it is either too shart of pieces or just not economical to sort,
load, and haul out. This is the material that we have been actually cubic scaling as it comes in the yard
and that satisfies the 50% requirement. We have given a lot more care to the handling and storage of
this material to minimize the amount of dirt.

Both piles are very high wood fiber content, the second pile probably is dryer. | can't imagine either pile
giving us any clinkering problems, but then I'm not sure | understand why we had the earlier problems
either. | will be taking several sample of both piles to determine size distribution and moisture content.
We do not have the facilities to screen the entire pile. I'm pretty sure they will meet spec. ( the wind was
blowing so hard the day the grinder was here that I think all the fines ended up downtown).

For Lee and Jeff's information, we are changing the grates in our hog this weekend (it's about a four
hour job), going from 1" to 2" to try to get rid of some of the bark dust caused by grinding frozen wood.
We noticed this problem also in our own pile, but we are not having any problems burning it.

| attached a couple of pictures of the piles. Pictures number's 401, 402, and 405, are of the first pile
(greener wood) we will be testing. Pictures number 400,403,and 404 is the second(dryer wood) pile.

I hope this helps Angela.

From: Farr, Angela [mailto:AFarr@mt.gov]

Sent: Wednesday, January 09, 2008 3:33 PM

To: Tony C. Colter

Cc: |_richardson@umwestern.edu; Jeff Nelsan(j_nelson@umwestern.edu); Anderson, Julie (DNRC); Ethridge,
Robert; David Atkins; TomKayC@aol.com

Subject: RE: UM Western Fuel Handling and Warranty Period

Hey Tony,
I'just want to clarify what this is ~ | think what you are saying is that it is de-limbed tops down to 2" so no

branches but does include material that would otherwise have been piled and burned in a slash pile? Or
is it material you would typically haul out of the woods for Your own energy use or some other reason?

file://C:\DOCUME~INL,_RICH~1\LOCALS~1 \Temp'eud236.htm 4/30/2008
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APPENDIX 3 (cont)

Excerpt from Fuel Contract with Sun Mountain Lumber

Up to 5% of the fuel by volume could be 3-8" long sticks or peelings, as long as they are not larger than
pencil-size in combined width/depth, so they are able to break as necessary to continue feeding
through the system without causing shutdowns or other system problems. Percentage is on a per
delivery basis.

Sander dust or wood flour, which is biomass comprised of very fine wood powder that feels greasy to
the touch and becomes easily airborne, will not be permitted. Typically wood flour is defined as 60-80
mesh.

The moisture content of the fuel shall generally not exceed 45% wet weight basis per delivery. Wet
basis is calculated by (dry weight + wet weight) 100. Desired range of moisture content is between 25%
and 35%. Fuels below 10% average moisture content per delivery will generally not be permitted unless
prior arrangements have been made (e.g., commercial pellets of 5% or less moisture may occasionally
be used).

Fuel shall be free from non-combustible and non-biomass material, such as paint, nails, glues, rocks
and dirt.

Fuel supply in the storage bin must be kept at not less than 1/3 capacity or 25 tons. Bin shall be filled to
capacity each Friday.

The contractor shall make every reasonable effort to obtain at least 50% of the fuel from logging
slash or other un-merchantable logging residues, and/or brush, trees, limbs and tops removed
to reduce wildfire risk or to improve forest health. This requirement is for 50% of the total
material delivered to the University of Montana-Western storage bin during the first two full
years of the boiler's operation. The remainder can be obtained from wood processing facilities,
landfills, or other appropriate sources. The contractor must maintain records of fuel sources and
provide them upon request. All wood fuel is to be obtained in a safe and legal manner.

4.2 Moisture Content Surcharges And Penalties

Monthly payments shall be adjusted as follows for moisture content:

& W N

For each delivery between 36% and 40% moisture, a 10% of the price per ton delivered shall be
deducted from the next monthly payment.
For each delivery between 41% and 45% moisture, 20% of the price per ton delivered shall be

deducted from the next monthly payment.
For each delivery over 45% moisture, 40% of the price per ton delivered shall be deducted from the

next monthly payment.
For each delivery between 20% and 24% moisture, 10% of the price per ton shall be added to the next

monthly payment.
For each delivery between 15% and 19% muoisture, 20% per ton shall be added to the next monthly

payment.
For each delivery between 10% and 14% moisture, 28% per ton shall be added to the next monthly

payment.

4.3 Storage

It is the contractor’s responsibility to store and protect the fuel in such a manner as to be usable when
delivered to the University of Montana-Western. A reserve supply of at least 750 tons of fuel must be
established by no later than December 1 of each year of the contract, so that the reserve is available to draw
from during inclement weather or hazardous transportation conditions. The reserve-supply can be a secured
off-site stockpile, an identified and contracted local quantity available from local sub-suppliers such as post and
pole plants, or a combination of a stockpile and a contracted local quantity. The storage bin will hold
approximately 8,000 cubic feet of fuel, which equates to roughly 3 vanloads or 75 tons.

4.4 Delivery

The campus will have adequate room to allow a tractor and 52 trailer to T-Turn into and back up to the below
crade bins. Storage bin door height will be 16’. The dimensions of the storage bin door are 12’ wide X 15" high,

1" off the ground. Delivery trucks must therefore have over 1’ of clearance. It is recommended that delivery

trucks have the rear wheel carriage set back 4' from the back of the truck, to allow trucks to back into the

06-1078D, Woody Biomass Fuel, Page 3
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APPENDIX 3 (cont)

U of M Western Fuel Grade Wood Chips Specifications

Project Intent:

The Department of Adminstration on behalf of the University of Montana- Western is
secking written bids for supply of fuel grade wood chips to use in the to be installed
wood fired boiler located at the physical plant at the Campus located in Dillon, Montana.
The approximate annual usage will be 4000 tons per year, but will vary dependent on the
heating degree days in the particular year, The rate of consumption will vary throughout
the year with a greater consumption in the heating months and greatly reduced
consumption in the summer and shoulder seasons.

Fuel Type:

L.

bl

o

Fuel shall be biomass comprised of wood wastes of conifer or decidous trees
processed as described below. With a dry weight of approximately 22 lbs/cfand
and a energy content of 9 to 10 btu/ton.

Fuel shall conform to accepted quality standards for this type of fuel .

Fuel shall be free from non-combustible or other deleterious material.

Fuel shall be reduced to a uniform size, which can be efficiently fired in the U. of
M. Western boiler installation. Fuel shall be mechanically chipped to produce a
2"X2"X1/2” square wood chip. The chips shall not deviate from this dimension
by not more than %" in height or width and not more than %" in thickness. The
moisture content of the fuel shall not exceed 40% wet weight basis.

Wood flour a biomass comprised of very fine wood powder or sawdust will not be
permitted.

Fuel Supply in the storage bin must be kept at not less than 50% capacity.

50% of the chips are to come from fuel reduction on forest grounds as well as
private and state source for the first two years of this contract if reasonably
available. The rest can come from wood processing facilities or other appropriate
sources. All wood is to be obtained in a safe & legal manner,

Storage:

Not until the wood chips are delivered to the campus storage bin does the State
take possession of the fuel. Therefore, it is the responsibility of the contractor to
store and protect the fuel in such a manner as to be usable when delivered to
University of Montana - Dillon.

Delivery:

16



University of Montana Western
Gasifier Temperature Readlngs
Oct-08 Nov-08 Dec08 Jan-09
DAY Stack Stack Stack Stack
Freeboard Temp OAT Freeboard Temp OAT Notes Freeboard Temp OAT Notes Freeboard Temp OAT Notes

1 Shut down

1105 38 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

Started usindrire
Side treatment
6 903 17 #5360 to prevent 894 272 29
buildup on grates
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
Cleaning clinkers 905 32
11 off of grates 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
Shut down

30 1037 36 1088 35 840 257 22 cleaning grates
31 1092 37 921 264 22

APPENDIX 4
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University of Montana Western
Gasifier Temperture Readings
Feb-09 Mar-09 Apr-09 May-09
DAY Stack Stack Stack Stack
Freeboard Temp OAT Notes Freeboard Temp OAT Freeboard Temp OAT Freeboard 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 Shutdowr|
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

APPENDIX 4 (cont)
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APPENDIX 5

UM Western Daily Maintenance Log Samples

University of Montana Date Dec. 4, 2008
Western

Engineer B 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 B 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 | 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 B 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.

FirealarminFamil y housi ng. Burning food.

about the alarm.

Simplex called and | tol

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 B 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 B 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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APPENDIX 6

SOURCE TEST REPORT
FOR UNIVERSITY OF
MONTANA WESTERN

DILLON, MONTANA

CHIP-TEC BOILER

Permit # 3829-00

Test Date: November 13, 2008

Prepared for:
University of Montana Western-Dillon
710 South Atlantic
Dillon, Montana 59725

Prepared by:
Bison Engineering, Inc.
1400 11™ Avenue
Helena, MT 59601
(406) 442-5768

www.bison-eng.com

Report Date:
Decemher 18 2008
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APPENDIX 6 (cont)

EXECUTIVE SUMMARY

Bison Engineering, Inc. (Bison) was retained by the University of Montana Western
(WMC) to perform emissions testing for particulate matter less than 10 microns {PMio),
hitrogen oxides (NOx), carbon monoxide (CO) and visible emissions (VE) on the wood-
fired Chip-Tec Boiler at the facility located in Dillon, Montana. The following table
presents the results of the November 13, 2008, testing.

Table 1:  Wood-Fired Chip-Tec Stack Compliance Determination

Wood-Fired Chip-Tec Boiler
Stack Emissions, Nov 13, 2008
Emissions Limitations
MT-PMy, 0.052 0.20 ibs/MMBtuY
NOx 0.09 0.22 Ibs/MMBtu
CO 0.02 0.14 lbs/MMBtu
VE 0% 20% |
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APPENDIX 6 (cont)

CERTIFICATION OF REPORT INTEGRITY

Bison Engineering, Inc. (Bison) certifies that this report represents an accurate account
of the air quality emissions testing performed at the University of Montana Western
Steam Plant on November 13, 2008. Every effort was made to obtain reliable,
repeafable, and representative data using source testing methods described in the
pretest protocol and the Montana Source Testing Protocol and Procedures Manual.

Project Leader: Jim Wollenberg

Title: Environmental Technician
Sighature:

Date:

Project Review: Calvin Loomis

Title: Project Engineer
Signature:

Date:
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APPENDIX 6 (cont)

As required by the Montana Source Testing Protocol and Procedures Manual, Section
5, Table 5.1, Item 2.b, the University of Montana Western certifies that, to the best of
our knowledge, this report represents the results of the emissions test of the wood-fired
Chip-Tec Boiler on November 13, 2008.

Plant Official: Lee Richardson

T|t|e. L e v /,.‘"A‘T.—-’f/'.kﬂ //!'T--'f.., e \%.‘_ st
o LT ‘/(/z‘ (™ v

. o s N /

Signature: T2 T ffsrP L

~

Date: /= /7 . ‘G"‘?
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APPENDIX 6 (cont)

1.0 _INTRODUCTION

Bison Engineering, Inc. (Bison) was retained by The University of Montana Western -
Dillon {(WMC) to perform air quality emissions testing on the Wood-fired Chip-Tec Boiler
at their facility located in Dillon, Montana. The testing was performed according to the
details listed in this protocol and the Montana Source Testing Protocol and Procedures
Manual. The test was performed on November 13, 2008.

This report summarizes the results from the testing project and the operating conditions
of the process during the testing. The appendices of this report contain the pretest
protocol, spreadsheets, testing field data, production data, nomenclature and formulae,
equipment/analyzer calibrations and audits, and Protocol 1 gas certifications.

1.1 Program Organization

Bison is a full service air quality consulting company that provides ambient air and
meteorological monitoring, air quality permitting, air guality modeling, regulatory
negotiations, process-to-emissions optimization and source testing services. Bison’s
Process and Emission Services team is led by Calvin Loomis, P.E., Project Engineer
and Team Leader. Additional team members are Mike Chovanak, E.I.T., Project
Engineer; Bill Shaw, P.E., Project Engineer; Dave Blankenship, Senior Environmental
Technician; Jim Wollenberg, Environmental Technician; and Devon McCarthy, Staff

Engineer

Facility Info: University of Montana Western (WMC)
Address: 710 South Atiantic
Dilion, Montana 59725
Contact: L.ee Richardson
Phone: 406/683-7037

MDEQ Operating Permit: #3829-00

Consultant: Bison Engineering, Inc.
Address: 1400 11" Avenue
Helena, MT 59601
Contacts: Cal Loomis, Project Engineer
Phone: (406) 442-5768 Fax: (406) 449-6653
Email: cwloomis@bison-eng.com

State Authority:  Montana Department of Environmental Quality (MDEQ)
Address: Air Resources Management Bureau
PO Box 200901
Helena, MT 59620-0901
Contact: Bob Gallagher
Phone: (406) 444-4114

WMC208954/Boiler Test Report.doc
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APPENDIX 6 (cont)

1.2 Project Personnel

The following personnel were on site during the emission test or were associated with
the project.

1.2.1 Bison Engineering, Inc,

Jim Wollenberg, Environmental Technician, led the testing project. On-site testing was
performed by Jim, Mike Chovanak, E.|. T., Project Engineer; and Bill Shaw, P.E. , Project
Engineer:.

1.2.2 University of Montana Western (WMCQC)

Lee Richardson was the primary contact for WMC. Jeff Nelson was the boiler operator
during the emissions test.

1.2.3 Montana Department of Environmental Quality

Bob Gallagher was the MDEQ contact for the test project. Bob was onsite for part of
the emission testina oroiect.
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APPENDIX 6 (cont)

2.0 EMISSION SOURCE INFORMATION

2.1 Facility Description

WMC is a university campus located in Dillon, Montana.

2.2 Emission Source Description

The tested source is located on the campus in Dillon. The source is a 19 MMBtu wood-
fired Chip-Tec boiler (close coupled gasified boiler) with a steam production capacity of
11,000 pounds of steam per hour. The pollution controls for the boiler are muli-
cyciones.

2.3  Emission Source Permit Limits

The boiler is limited by the specifications set forth in MDEQ Air Quality Permit #3829-00
which limits the plant boiler as follows:

Opacity” shall not exceed 20% averaged over 6 consecutive minutes;
Particulate shall not exceed 0.20 Ibs/MMBtu:

Oxides of nitrogen (NOx) shall not exceed 0.22 Ibs/MMBtu

Carbon monoxide (CO) shall not exceed 0.14 Ibs/MMBtu.

0ooo

*Visible emissions observations were not listed as a required test in the MDEQ permit.
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3.0 TEST RESULTS SUMMARY

APPENDIX 6 (cont)

3.1 Summary of Baghouse Compliance Determination

The following tables present the results from the November 13, 2008, emissions
compliance test on the WMC wood-fired Chip-Tec boiler stack. The emission data is
presented in pounds per million British thermal units (Ibs/MMBtu). PMy, is presented as
MT-PM;; because MDEQ includes condensible PM (CPM) which differs from the EPA's

definition of PM,,.

Table 2: Wood-Fired Chip-Tec Test Results

Wood-Fired Chip-Tec Boiler

PMo, NOx, CO and VE Emissions Test Results, Nov. 13, 2008

Run 1 Run 2 Run 3 Avg. Limitations
Test start time 9:01 11:33 13:55 NA -~
Test duration, minutes 110 100 100 NA > 60 min |
Test sample voiume, dscf 36.50 34.45 34.41 NA > 31.8 dscf |
Isokinetics, %l 92 96 28 NA 100% +20%
Dsg cut rate 10.19 977 9.87 NA Qum=Dg 2z 11 um
MT-PM,q, Ibs/MMBtuU @9836Fd 0.079 0.048 0.030 0.052 0.20 Ibs/MMBty
VE, % apacity 0% 0% ' 0% 0% 20%

Combustion Gases Emission Factors
NOx, tbs/MMBtu @ 10399 Fd 0.106 0.107 0.064 0.0% 0.22 Ibs/MMBtu
CO, lbs/MMBtu @ 10399 Fd 0.010 0.011 0.031 0.02 0.14 lIbs/MMBtu
Operating Conditions

Heat input, MMBtu/hr 7.58 762 7.4 7.5 40% of 19 MMBtu/hr
Firing rate, % 41 41 41 41 NA
Steam pressure, lbs 13.6 14.3 14.1 14 NA

MDEQ testing requirement.

3.2 Production Data

Boiler production data is presented in the above table.

3.3 Field Notes

There were no deviations from the methods listed in

without interruotion.
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APPENDIX 6 (cont)

4.0 TESTING PROCEDURES

4.1  Sampling Site Locations

Sample site locations were determined by Method 1.

4.2 Test Methods and Procedures

Bison testing personne} performed the following EPA methods as described in Title 40,
Code of Federal Regulations (CFR), Part 60, Appendix A:

EPA Reference Method 1 , "Sample and Velocity Traverses for Stationary
Sources." The objective of Method 1 is to determine a suitable location for testing and
to determine the velocity measurement points for the source. The distance upstream to
atmosphere from the sampling ports (Distance A) is measured and the distance
downstream to the nearest disturbance from the sample points (Distance B) is
measured. Distances A and B are applied to Method 1, Figure 1-2 for velocity
measurement points. These figures give the minimum number of measurement points
according to the dimensions of the source. The number of points and the stack diameter
are then applied to Method 1. Table 1-2 to determine equal area Mmeasurement points
within the source. The results of Method 1 location and velocity point measurement
locations are included in the report appendices.

EPA Reference Method 2, "Determination of Stack Gas Velocity and Volumetric
Flow Rate (Type-S Pitot Tube).” The objective of Method 2 is to measure stack gas
velocity, collect temperature data, and calculate a volumetric flow. Method 2 velocity
measurements are performed using a Type S pitot tube. Differential pressures are
measured using an inclined manometer, and temperatures are measured using a k-type
thermal indicator. Bison has incorporated 0.84 as the Type S pitot tube coefficient (Cp).
The average velocity, temperature, static pressure, and source area are used to
calculate volumetric flow within the source. This field data is recorded on field data
sheets. Copies of the field data, resuits from the flow calculations, and calibration data
can be found in the appendices to this report.

Method 3A, "Determination of Oxygen and Carbon Dioxide Concentrations in
Emissions from Stationary Sources (Instrumental Analyzer Procedure).” The
objective of Method 3A is to determine the molecular weight of the source stream by
determining oxygen (O2) and carbon dioxide (CO,) concentrations in the stack gas
stream. The principle is to extract a gas sample from a stationary source and route the

(%). The O; and CO, analyzers calibration adjustments are performed by sending EPA
Protocol 1 gas directly to the analyzers. A system calibration is performed by sending
calibration gas to the probe and through the system to the analyzers, Bison’'s CO,/0,
analyzer is a Servomex Series 1400 (Serial Numbers 01415/8198 and 014208/901,
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APPENDIX 6 (cont)

respectively). The calibration error, system bias and system drift data, and measured
concentrations were recorded on a stripchart or data acquisition system (DAS). A copy
of this data is included in a report appendix. ,

Method 4, "Determination of Moisture Content in the Stack Gases.” The objective
of Method 4 is to determine the moisture content of a gas stream. The principle of the
method is to extract a sample from the source at a constant rate and impinge it through
chilled water and silica gel. The moisture is removed from the sample stream and the
volume (or mass) of water extracted is determined. The sample volume and water
volume (or mass) are used to calculate the moisture content of the stack gas. The
results of pre- and post-test dry gas meter (DGM) calibrations can be found in the DGM
calibrations table. The DGM calibration data can be found in an appendix of this report,
The impinger waters are volumetrically measured on-site and the silica gels are
transported to Bison's tab and weighed. The test data is hand-recorded on field data
sheets and then entered into spreadsheets for moisture determination calculations. This
data and the resulting moisture can be found in the appendices of this report.

EPA Reference Method 7E, "Determination of Nitrogen Oxides Emissions from
Stationary Sources.” The objective of Method 7E testing is to determine the NOx
concentration from the source. Method 7E entails extraction of a gas sample from a
stationary source and routing the sample through a conditioning system to an analyzer
for the measurement of NOx (NO and NO,) in ppmvd. The NO, analyzer calibration
adjustment is performed by sending EPA Protocol 1 gas directly to the analyzer. A
system bias check is performed by sending calibration gas to the probe and through the
system to the analyzer. Bison uses a Thermo Environmental 42C (NO-NO,-NO,)
analyzer, Serial Number 42CHL-56022-306. The calibration error, system hias and
system drift data, and measured concentrations are recorded on a stripchart or DAS for
permanegnt record.

Typical Layout of a Methoed 6C, 7E and 10 Sampling and RATA System

[T
o .

NOx Analyzer |
i

CO Analyzer

Heated Sample Line

02/C02 Analyze

Condenser
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Method 9, "Visual Determination of the Opacity of Emissions from Stationary
Sources.” The objective of Method 9 is to quantify the visible opacity of a source
plume. The principle of the method is for an observer to take quick observations of the
plume at 15-second intervals, determine the reduction of light when looking through the
plume and record a numerical value of the plume opacity. If the plume is white, the
observer determines the reduction in background detail due to plume opacity. If the
plume is black, the observer determines the reduction in light passing through the
plume. Opacity observations are performed by a certified observer.

EPA Reference Method 10, "Determination of Carbon Monoxide Emissions from
Stationary Sources (Instrumental Analyzer Procedure).” The objective of Method 10
is to determine the CO concentrations from the source. Method 10 entails extraction of
a gas sample from a stationary source and routing the sample through a conditioning
system to an analyzer for the measurement of CO in ppmvd. The CO analyzer
calibration adjustment is performed by sending EPA Protocot 1 gas directly to the
analyzer. A system bias check is performed by sending calibration gas to the probe and
through the system to the analyzer. Bison uses a Thermo Environmental Instruments
48C CO Analyzer, Serial Number 48C-55909-305. The calibration error, system bias
and system drift data, and measured concentrations are recorded on a stripchart for
permanent record.

EPA Reference Method 19, “Determination of Sulfur Dioxide Removal Efficiency
and Particulate Matter, Sulfur Dioxide, and Nitrogen Oxides Emissions Rates.”
Method 19 is employed for the determination of mass rate emissions. Results from
Methods 3A, 7E and natural gas dry F factor (F4) (from Table 19-1) are employed to
calculate an NOyx emission rate (E) according to the following steps.

Step 1: Calculate NOx in pounds per standard cubic feet (Ibs/scf). Method 19, Table
19-1, provides factors to convert ppm NOx to Ib/scf.

Cq = NOx ppm x 1.194x10 7 Ibs/scfippm = NOx Ibs/scf

Step 2: Calculate NOx results in pounds per hour using Table 19-2 “Factors for Various
Fuels,” using the Fq4 factors and measured oxygen (Oy).

E= Fy®™mpw Cq 20.9 = NOx lbs/MMBtu
(20.9 - %0,)

Where: E = pollutant emission rate (lbs/MMBtu)
Cq = poliutant concentration dry basis (Ibs/scf)

Step 3: Using the fuel usage measured during the test and the heating factor of 969.2
Btu/scf n.g., calculate the NOx results in pounds per hour as follows.

F 0% mmn. X 9.692 x107 MMBLY, L x fuel 994, = NOx lbs/hr
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Method 201A,"Determination of PMy Emissions (Constant Sampling Rate
Procedure)” (Methods 2 & 4 Inclusive). The objective of Method 201A is to determine
the particulate matter (PM) emissions equal to or less than an aerodynamic diameter of
10 microns from stationary sources. Bison uses a Method 5 sampling train with a
stainless steel probe, an in-stack cyclone and an in-stack filter to gather the PM;,
sample. Method 201A incorporates Method 2 "velocity measurements” and Method 4
"moisture measurements."

4.3  Analytical Methods

Chain of Custody: Bison staff maintained possession of the samples throughout
sampling, transport and analysis. ‘

Sample Description: Sample description was logged on the field data sheets.

Filter Analysis: Bison weighed filters in an environmentalily controlled room. Before
field use, the filters were desiccated for a minimum of 24 hours, then weighed and
desiccated at 6-hour intervals until a constant pre-test tare was achieved. After the
tests, the filters were desiccated for a minimum of 24 hours, then weighed and
desiccated at 6-hour intervals until constant post-test weight was achieved. The
difference between the average pre-test tare and average post-test weight was the filter
mass capture. Sample descriptions are recorded on the field data forms.

Nozzle, Cyclone, Probe and Filter-bell Rinse Analysis: The nozzle, probe and filter-
bell were rinsed with acetone. The rinsate was collected in a sample bottle, transferred
to a pre-conditioned, tared aluminum sample boat and heated to evaporate the acetone.
The boat was again conditioned and weighed to determine “front-half’ rinse particulate
matter. The rinse mass capture was added to the filter particulate capture to determine
“front-half” filterable PM emissions.

Impinger Water. Post-test impinger water description of color and presence of film are
recorded on field data sheets. The impinger waters are volumetrically measured after
each test run. The water is then transferred to uniquely identified sample containers for
transport to Bison’s lab. At the lab, sample containers are checked for leakage then the
waters are transferred to graduated cylinders where the volumes are checked for
leakage. The samples are then poured into beakers and placed on a warming plate to
evaporate. Once the water has evaporated to less than 50 mls, the water is transferred
to a pre-conditioned, tared boat and placed on the warming plate until completely
evaporated. After evaporation, the boats are then placed in a desiccator for a minimum
of 6 hours after which they are weighed in 6-hour intervals until a constant weight is
achieved.

Silica Gel: Bison transports pre-dried silica gel in airtight containers holding

approximately 250 grams. Each container is weighed prior to use in a sampling train.
After testing, the gel is placed back into the container and reweighed for moisture gain.
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Pre- and post-test silica gel weights are recorded in the lab, entered into the
spreadsheets and may be recorded on field data sheets.

Fuel samples were taken during the testing project and sent to the following lab for
ultimate analysis and Btu determination. The lab results are presented in an appendix
of this report.

Hazen Research Inc.
4801 Indiana Street
Golden, Colorado 80403
Tel. 303 279-4501
Fax 303 278-1528
Contact; Gerard H. Cunningham, Fuel Laboratory Manager
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5.0 QUALITY ASSURANCE AND QUALITY CONTROL

5.1 Documentation and Tracking

Bison uses a project number for document control and tracking for all projects. Each
project that Bison works on is assigned a project number. All documentation pertaining
to that project is filed in the same place under that project number. This assures all
pertinent information can be found easily at a later date.

The tracking number for this project is WMC208954.

Bison's testing project leader signs an “Emission Source Test Certification” to document
and authenticate that the testing was performed according to the methods and
applicable MDEQ requirements.

Any changes or revisions to the Source Test Protocol are kept with the protocol and
appended to the source test report. Any correspondence from MDEQ regarding the
protocol is also appended to the source test report.

5.2 Sampling Protocol

Bison's test, laboratory, reporting, and quality assurance procedures conform to the
requirements specified in the Quality Assurance Handbook for Air Pollution
Measurement Systemns, Vol. Ill, Stationary Source Specific Methods, published by the
U.S. Environmental Protection Agency in August, 1977, as revised and amended (cat.
#EPA-600/4-77-027b).

The individual test methods specify handling procedures for physical samples (liquids,
traps, etc.). Bison follows the procedures outiined in the appropriate methods as
described in EPA 40 CFR Part 60, Appendix A and Appendix B.

5.3  Quality Assurance

Bison's quality assurance program is designed to ensure that all source testing methods
are followed and are performed by competent, experienced personnel. Bison's
equipment is properly calibrated and maintained in good working order. Procedures for
sample collection, recovery, and analysis are performed according to applicable EPA
methods. Bison's practices conform to the procedures in the Environmental Protection
Agency (EPA) Quality Assurance Handbook for Air Pollution Measurement Systems,
Volume 3, EPA-600/4-77-0276, 1977, as amended.

Bison personnel calibrate equipment and instruments using standards when applicable
or per the procedures of National Institute of Standards and Technology (NIST). Bison’s
equipment is manufactured to meet all applicable EPA criteria and parameters. Bison
defines a calibration as the procedure of changing a measurement svstem or device fn
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match a constant or standard measurement system or device; an “audit” checks the
variance between the value and a standard or a precalibration.

Emission testing quality assurance checks and quality controls (QA/QC) require three
steps: before, during, and after field testing. “Before” QA/QC procedures are performed
in Bison's lab, “during” QA/QC checks are recorded on the field data sheets, and “after”
QA/QC procedures are performed at Bison's lab. These data can be found in the
appendices. The following table describes Bison's QA/QC, calibration and audit
procedures and schedule.

Table3: Equipment Calibration and Audit Procedures
. Method Report
Parame-'ter or Schedule and Requirement PO
Unit Reference Location
Blank analysis on the rinse solution and
Aceicne / D] water submitted the results in the pretest protocol. Method 5, 3.2 Pretest protocol
Proke nozzle Calibration according fo reference. Method 5, 5.1 Report appendix

Isolated
Type S pitot tubes

Calibration prior to initial field use.

Method 2, 10.1

Report appendix

Re-examined after each fiald use.

Method 2, 10.1.5.2.1

Report appendix

Temperature
gauges

Audited on-site and/or after each field use.

Method 2, 10.3.1

Report appendix

Probe heater

Calibration prior to initial field use.

Method 5, 5.4

Report appendix

Barometer

Calibrated against Hg barometer,

Method 2, 10.4

Mainiained at
Bison office

Metering system

Calibration prior to use.

Method 5, 10.3.1

Report appendix

Calibration after use.

Method 5, 10.3.2

Report appendix
and report table

Analytical balance

Calibrated and/or audited each year by

Maintained at

independent auditor. na Bison office
. . o Maintained at
Audited during sample weighing. na Bison office

Analyzers

Analyzer calibration error, ACE.

Method 7E, 8.5

Report appendix

NQ; to NO conversion test.

Method 7E, 8.2.4

Report appendix

Sample system

Sample system bias check, SB.

Method 7E, 8.5

Report appendix

Zero and calibration drift tests.

Method , 7E.8.5

Report appendix
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5.4  Volumetric Sampling Equipment Calibrations

Volumetric Sampling by Dry Gas Meter (DGM)

Volumetric sampling by DGM must be initially calibrated across its full operating range
then audited after each testing project. The post-test audit must be within 5% of its initial
calibration. Shouid the DGM not be within the 5% criteria, the DGM factors must be
used that will give the lowest sample volume. Calibration data can be found in an
appendix to this report. The following table presents the results of the pre- and post-test

DGM calibrations and audits.

Table 4: Meter Box Calibration Results

Bison Engineering Equipment Calibration Record

Pre- Post-
Unit Calibration Calibration Results Required
Meter Box 4, “Y” 1.04 1.013 0.03% 5% from pre-calibration

Method 5, Section 5.3.3, states that, should the pre- and post-“Y” factor calibrations differ
more than 5%, the lesser “Y" value shall be used in the calculations.

5.5 Instrument Calibration, Maintenance and Standards

Bison uses a field barometric pressure gauge that is calibrated prior to each field
deployment against a mercury-in-glass standard barometer. Temperature calibrations
are performed using a mercury-in-glass NIST-traceable thermometers.

Bison uses RATA-class calibration gases for all emission testing projects which are
certified as EPA Protocol 1 gases and are purchased from Scott Specialty Gases. The
calibration gas certifications are included in the appendix of this report.

Calibration adjustments of the analyzers are performed by sending the Protocol 1 gas
directly to the analyzers. A system audit is performed before and after each test run by
sending calibration gas to the probe and through the system to the analyzers. The
results of these calibrations and audits can be found in the spreadsheets located in the
appendices.

5.6 Data Acquisition, Reduction and Validation

Test data such as velocities, temperatures and isokinetic sampling are hand-recorded
on field data sheets. The data is then entered into computer spreadsheets where
QC/QA and emission calculations are performed according to the methods. An
appendix of this report contains nomenclature and formulae for reference. All raw field
data is supplied in an appendix to this report. The appendix contains some example
calculations: additional examples will be supplied upon request.
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Rounding of Significant Figures

If the first digit to be discarded is less than five, the last digit retained should not be
changed. When the first digit discarded is greater than five, or if it is a five followed by at
least one digit other than 0, the last figure retained should be increased by one unit.
When the first digit discarded is exactly five, followed only by zeros, the last digit
retained should be rounded upward if it is an odd number, but no adjustment made if it
is an even number.

For example, if the emission standard is 90, than 90.357 would be rounded to 90,
90.639 would be rounded to 91, 90.500 would be rounded to 90, and 91.500 would be
rounded to 92.

Standard Number Rounded To
90 90.357 a0
a0 90.639 91
90 91.500 92

5.7 Audit Request

Bison submitted an “audit request” in the protocol to be supplied by the enforcement
agency. No audit samples were supplied for this testing project.
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