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Disclaimer

This report was prepared by ComPAKco, LLC and Great American Energy pursuant to an agreement
with the Industrial Commission of North Dakota, which partially funded the report. None of
ComPAKco and Great American Energy or any of its subcontractors, the Industrial Commission of
North Dakota or any person acting on behalf of any of them:

(A) Makes any warranty or representation, express or implied, with respect to the
accuracy, completeness, or usefulness of the information contained in this report,
or that the use of any information, apparatus, method, or process disclosed in this
report may not infringe privately-owned rights; or

(B) Assumes any liabilities with respect to the use of, or for damages resulting from
the use of, any information, apparatus, method or process disclosed in this report.

Reference herein to any specific commercial product, process, ot service by trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the Industrial Commission of North Dakota. The views and opinions
of authors expressed herein do not necessarily state or reflect those of the Industrial Commission of
North Dakota.
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1.0 PROJECT SUMMARY

Objectives of Phase I of the Biomass Enhanced Refined Lignite Demonstration Project were to: development
of a compacting machine, to produce a blended fuel from lignite and biomass, characterize the fuel through
laboratory analysis and emissions testing and perform test burns on the fuel blends. All project goals were

met,

Production of the blended fuel required the designing and engineering of a compaction machine and
integration of the material handling systems with the compaction machine. Engineers from ComPAKco
designed, manufactured and assembled the compaction machine (ComPAKer). Most of the materials

handling equipment was purchased and Federal Machine performed integration design and engineering.

The ComPAKer has successfully processed a complete range of blended fuels from 20-100% biomass
percentage blends. Energy inputs for the equipment are significantly less than competing compaction
equipment. The equipment is mobile and compaction rates for the product can be varied to meet the desired
production applications. Production rates were less than targeted; however, the design can be scaled up to

produce compacted material at higher rates.

Test burns were conducted at the Federal Machine site. Emission(s) testing was conducted in April. A
second test burn, of 30/70 lignite/biomass blend was produced and burned in July. Production runms
demonstrated that blends containing higher proportions of biomass formed Paks with better integrity. These
dense paks meant a more porous charge in the furnace enabling a larger load fo burn with more consistent

heat output and less smoke. PAKs with higher biomass blends also had lower BTU content.

The biomass blends have been tested and characterized in the laboratory. Short Proximate, physical
characteristic analysis (Pellet Durability Index), Ultimate testing and mercury analysis were performed on the

fuel. Ash minerals were performed on PAKs produced in July.

The targeted market for the lignite/biomass Paks is rural institutions and homes that use propane, oil, and
natural gas for heating. ComPAKco’s machine can provide a low cost, high value solid fuel as an
alternative that should be especially attractive to farmers that can grow much of their own fuel for home

heating and for drying crops.
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2.0 ENGINEERING, RESFARCH & DEVELOPMENT

ComPAKco began development of compaction technology 2 ' years ago. Four technology and

equipment provisional patents have been applied for. Advantages of the Federal Machine design are:

o Energy Inputs are as ow as 1/10 of conventional designs.
» The machine is mobile and easily configurable
e Pressures are able to be varied to produce a variety of product densities

The ComPAKco developed compaction machine proves the concept of rotary compaction. ComPAKco
researched a variety of raw product blends for use in the new compaction machine. Laboratory scale

data suggested that blends of biomass and lignite had the potential for producing a high value fuel.

ComPAKco learned a great deal through the development of the first generation of compaction
technology; however, it was clear that a larger, more powerful machine was required to produce a
commercially viable fuel product. The newly designed machine would be similar in overall concept yet

significantly different than the original design.

The new design, funded by this project, was targeted to prove commercial viability for a rotary
compaction machine. Specifically, a machine that could make a blended coal/biomass fuel in large
quantity. The new design work was considerable: The number of compaction dies as well as the
horsepower applied were doubled. The power train was made much more rigid by using a direct drive
mechanism as opposed to the former chain-and-sprocket configuration. Further, the orientation of the
compaction rings was changed to allow better throughput, serviceability, and integration with a conveyor
system. The product conveyor had to be able to move and lift product away from the compaction
machine while sifting out fines generated during compaction. Ancillary equipment also had to be

modified for use specific to this project.

Initial laboraoty research indicated that a bioblend of straw, grass and alfalfa would be optimum to blend
with refined lignite. Targeted blends were 60 — 80% lignite and 20-40% biomass. Results from full scale
production runs demonstrated that blends containing higher proportions of biomass formed Paks with
better integrity. Material flow and compaction capability dropped with higher lignite percentages. In
July, blends of 20-30% lignite and 70-80% biomass were produced; this blend compacted and flowed
through the ComPAKer with ease. Test burns have shown that the higher percentage more dense biomass

PAKs aliow better air flow enabling a larger loads to be banked in the furnace. This results in more
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consistent heat output and less smoke. PAKs produced for the July test burn eliminated problems
experienced during the April test burn, specifically with high air flows and incomplete combustion. The

material also demonstrated better handling properties.

The integration of the material handling equipment was part of the Project design.

3.0 CONSTRUCTION

Once design work was completed, engineering specifications for the new ComPAker were developed by
ComPAKco engineers. The ComPAKer was manufactured by Federal Machine. Pictures below show
machining and manufacturing activities. A prototype ComPAKer run was performed prior to integration
of the material handling components. There were some difficulties experienced when feeding higher
blends of lignite as material did not flow easily through the machine. Material for the April test run and

burn was produced with no modifications to the ComPAKer following the prototype run.

Following the April production runs, the main shaft of the compacting machine was revised and rebuilt.
The original shafts failed through fatigue and required a minor redesign. Two new shafts were machined

and the units were reassembled.

The outgoing conveyor was revised and rebuilt to better handle material flow. The first version of the

conveyor had a slope that was too steep and material would roll back and not leave the conveyor.

Figure 1: Cutting Mainshaft Gear Box Figure 2: Hobbling splines on gear box transmission

shafting

4.0 COMPAKER PERFORMANCE
The performance of the newly designed ComPAKer has met expectations and through

operation of the compacting machine, ComPAKco has accomplished the Project goals. The
photos below show compacted material as it leaves the compaction machine. Figures 3 and

4 are not shown due to confidentiality.
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Laboratory analysis of the prototype runs of the ComPAKer can be found in Table 3b. The prototype
lignite/biomass PAKSs experienced molding issues during storage, a phenomenon not previously observed
in pilot production or with 100% biomass PAKs. During prototype PAK production, some problems
were experienced moving the lignite through the machine. Water was added as a aid to facilitate material

flow through the machine.

It became clear that making a good coal/biomass mix was a tradeoff in a number of different categories.
Compacted alfalfa Paks have been tested to yield 7,500 BTU per pound; the same as the compressed
wood pellets used in home heating applications. Lignite coal has a (dry) BTU content of nearly 10,000
BTUs per pound, making blends higher in coal also higher in epergy density, however, lignite coal is not
very compressable and tends to crumble rather than form a bond between particles. Further, water is
required to adequately lubricate the coal through the compression dies. The higher the coal content, the
greater the water content would be in the coal Pak as it exits the machine. Paks with high coal content are
fragile and require drying to prevent mold when storing, negating the energy advantage of the additional
lignite. An optimal point was found at roughly 25% coal, wherein the machine was able to push through

the Paks without additional water, and the fiberous biomass was able to hold the Paks together.

In July, PAKs were produced with 100%, 80% and 70% biomass. These PAKSs flowed through the
machine easily and did not require additional lubrication. The PAKs have not exhibited any degredation

upon storage.

5.0 TEST BURNS & EMISSION TESTING
April 2010 Test Burn
Production runs and test burns were conducted in April and July of 2010. Runs in April consisted of

three fuel blends, an 80/20, 70/30 and 60/40 lignite/biomass fuel blends. PAKs were produced prior to

the test burns, Material flow problems through the ComPAKer were experienced. A malfunction of the
hay grinder, a part of the raw product processing equipment combined with the material flow problems
experienced with high lignite content feed stock for the PAKS resulted in the PAKs that did not meet the
desired quality specificaiton .  Since emissions testing was scheduled and significant notification and

scheduling is required to secure a test team, a decision was made to proceed with testing.

Lessons learned revolve around production of high lignite PAKs and production quality control. These

lessons lcarned were applied to the July Pak production and test burns.

Production runs demonstrated that blends containing higher proportions of biomass formed Paks with

higher density. One outcome of April production and test burns was the determination that PAK density
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was very important to complete combustion. PAKs produced in July contained higher biomass
percentage than previously produced PAKs. Higher biomass fuels produced a more dense Pak enabling

the furnace to burn with more consistent heat output and less smoke.

The hay grinder reduces the size of the alfalfa and straw to approximately 1-2 inches. Malfunction of the
hay grinder resulted in oversized raw biomass feedstock. The oversized feedstock in addition to the high
percentage of lignite resulted in flow problems through the compaction equipment. To help alleviate the
flow problems additional lubrication, water, was required resulting in a wetter than desired final product.

In addition, the final product was more friable.

Figure 5: High percentage lignite PAKSs with oversized straw

Emission Testing was performed by GE Infra, Energy during the April test runs, below is a picture of the
testing trailer and the test team performing emissions testing. Analysis of emissions included
measurement of the flue gas concentrations of Nitrogen Oxides (NOx), Sulfur Dioxide (SO;), Carbon
Dioxide (CO,) and Oxygen (O;) in the flue gas. Combustion characteristics of the 60/40 blend were
insufficient for emission testing, the product was too moist for compete combustion. No testing was
performed during the July test runs as indicator parameters were established to monitor test buns to

compare with the April test results. See the temperature montoring picture below.
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Figure 6: GE Test Trailer Figure 7: GE Testing Emissions

Lessons learned from the test burn include:

1. Production of high lignite percentage PAKs will be discontinued in favor of higher biomass

percentages.
a. Material flow problems are experienced with high percentage lignite PAKs.

i.  To make the material flow through the ComPAKer water was added as a lubricant.

The final product contained excessive moisture.
ii.  Wet fuel resulted in incomplete combustion
ili. ~ Mold developed on the fuel during storage and transportation

b. Too many fines were produced during PAK production. Fines affected the fuel to air ratio

and combustion properties of the fuel.

i. Fines impeded air flow through the furnace requiring higher air flow. These
higher air flows resulted in carry over of particulate matter. Higher NOx

emissions were generated as a presumably as a result of incomplete combustion.

ii. There were more handling problems due to fines and higher PAK friability
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2. Quality control of the product is exiremely important. The malfunction of the hay grinder

resulted in:
a. Too many fines

i.  Longer than desired biomass stalks resulting in a product that contained fines from the
breakage of PAKs

ii.  Fines affected the fuel air ratios and combustion properties of the fuel
¢ Additional particulate matter was carried over as a result of higher fuel air ratios

o Higher NOx emissions were generated, presumably, as a result of incomplete

combustion
Graphs from Test Run 1 are included in Tables 2a and 2b. Some conclusions from test results are:
1. Higher percentages of lignite resulted in a higher Ib/mmBtu sulfur content.

2. Higher percentages of biomass resulted in higher Nitrogen Oxide emissions which may be a

result of the combustion characteristics of the fuel rather than fuel quality

3. Higher perceniages of biomass resulted in higher levels of particulate, again this may be a result

of the air to fuel ratio required for combustion of the lower ranked fuel
4. Emissions spiked when fuel was added to the furnace.
5. Higher percentages of lignite resulted in higher BTU contents
July 2010 Test Burn

PAKs produced for the July test burn were 70% and 80% biomass. No problems were experienced with

PAK production. PAK quality met all design criteria. Observations from the run include:
1. No molding issues were experienced with the PAKs during storage.

2. Stack emissions of particulate were not visible as opposed to the April test where stack emissions

were noticeably evident

3. Few fines were contained in the final product
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4, Lower air flows were needed for complete combustion, which means that the fuel was more

efficiently burned
5. The product banked well and held it’s shape during the test burn

6. Temperature in the furnace was mainfained during the test run as opposed the first test when

temperature swings were experienced whenever fuel was added.

Figure 8: July test burn showing banked PAKs intact during burn

Figure 9: Measuring Temperature — July Figure 10: No visible emissions — July burn
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6.0 LABORATORY TESTING AND FUEL SPECIFICATION

Laboratory analysis has been an important aspect of the research and development of the lignite/biomass

fuel. All analysis was performed at the Coal Creek Station Testing Laboratory. Testing was performed
per methodology described in Table 3a. Short Proximate Analysis parameters consisted of moisture, ash,
BTUs, and sulfur and can be found in Table 3b. Ultimate Analysis consisted of carbon, nitrogen,
hydrogen and oxygen. Some PAKs were analyzed for density and heavy metals, analysis can be found in

Table 3¢,

Dry BTUs are the comparison basis of heating value for all bioblended fuels. Dry BTUs are corrected for
moisture; moisture in the PAKs has been an undesirable variable that was caused by equipment

operational issues and blend percentages.
Bioblend Laboratory Analysis observations are:
1. Sulfur content varies proportionally to the percentage of lignite in the PAK
2. Dry BTUs vary proportionally to the percentage of lignite in the PAK
3. Ash is inversely proportional to the percentage of lignite in the PAK
4. Moisture varies proportionally to the percentage of lignite in the PAK
5. Carbon intensity varies proportionally to the percentage of lignite in the PAK

Results of the laboratory testing will be the basis for the development of a fuel specification. The fuel

specification will be variable based on the application.

PAKSs produced for the test burns were tested for Pellet Durabilty Index. Pellet Durability Index is a
measurement of the amount of material that stays intact during testing. There are proposed standards for
material; a Premium Grade Rating would be material that has a Pellet Durability Index of >= 97.5% and
a Standard or Utility Grade Rating has a Pellet Durability Index of >= to 95%. PAKs produced for the Ist
test run were much lower than Premium or Standard Grade rating due to the malfunction of the raw
material processing equipment. Pellet Durability Index for the PAks produced in July showed marked

improvement.
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7.0 BUDGET AND EXPENDITURES

Projected Actual

$275,000 $249,938
$295,000 $278,584
$ 570,000 $528,522

Table 1: Project Expenditures Overview

Table 1 contains a spreadsheet of North Dakota Renewable Energy funds spent and in-kind expenditures
and purchases by Federal Machine, ComPakco, Falkirk Mine and Great River Energy. Explanations of

cost variations from the projected budget are noted in the spreadsheet.

8.0 TIMELINE

In November 2009, ComPAKco and GAE requested an extension to the Biomass Enhanced Refined
Lignite Demonstration Project Grant timeline. The primary reason for an extension request was that
permitting the Project building was more time consuming and complicated than initially anticipated. The
building permit from the City of Fargo was not received until December. The delay in securing a permit
set back the start of construction; that set back combined with weather delays and contractor availability
pushed completion of the building into February. Equipment could not be permanently placed until
construction of the building was complete. A final report for the Project was due April 30, a second

extension request for the Project was sought to perform additional testing of the lignite/biomass fuel
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products as previous test burns were hampered by PAK quality . This document represents a final report

for the Project.

9.0 PROJECT APPLICATION

The targeted market for the lignite/biomass Paks is rural institutions and homes that use propane, oil, and
natural gas for heating. ComPAKco’s machine can provide a low cost, high value solid fuel as an
alternative that should be especially attractive to farmers that can grow much of their own fuel for home

heating and for drying crops.

e Home Heating Market - ComPAKco has been in contact with state of the art home
heating furnace and gasifer manufactures. Manufacturers are very interested in a
consistently available, quality-controlled fuel. Several are urging us to speed up
commercial production, as there is a shortage of consistent quality fuel. Materials of
stove construction will dictate fuel specifications. Marketing efforts should concentrate
on stoves with specifications that meet current PAK fuel specifications.

e Small and Large Commercial/Industrial Boiler Market - Several small and large
commercial/industrial heating and/or process boilers are interested in the product for a
variety of reasons. Some see the potential availability of the product as a plus while
others are looking to reduce emissions of pollutants such as CO,.

e Grain Drying Market - ComPAKco has held several meetings with large agricultural producers

that currently dry grain with other fuels. Economics and utilization of local products are driving
interest in the bioblend coal fuel.
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80/20 Test Run

Emisions Testing

Table 2b
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Testing 70/30 Test Run

1s10ns

-

Table 2¢: Em

3
E
[
o
Q
W
o
L%, )
©
|5
[T
E
X
-
=
)
o

Sl

e
s

e b
o

G e
T hel i S
- ok

e

&

Sl
e

3 Ee
St
o

i

T
e

NI

o
o

S

S
S
b

i
S
e

i
Sy

S
e
o

&

S

G

T

.
i

.

e

ot

i

0

il )

o

i
e o

ailea
e

S

L

o
o

s

e

Page 17



g1 98eg

€L8 H INLSY Apsuo(d Ang
£697-S AVSV xapuy Ayjiqeang 19[j3d
CCLY A NSV 3/311 Ao
6¢Cy LSV 041M INJ[NS [BIOL,
£LES UNLSY 041M TUSZOIIN
eLeS ANLSY 9,Im UaB0IpAH
€LES ANLSY %)M T0qIe)) [e10],
G98¢ U LSV qmyg
r1S ANLSV %10 S[EJOA
r1S ANILSY 9451 YSY
r1S ANLSV QIMSTON
ABoropoyieN Ie)oweIR A101BI0qR ]
A3010pOUIdN

3unsa ], Alojeioqger] ‘B¢ Aqe],




61 o8eJ

L

890 [AAY Y20 | ¥E€S'9 | 060/ | SP'OL | G8'/L g8’ L 0102Z/¥2/S0 SMYd 00L/0 W4 60-809/
16°L 290 | /80 | €259 | OGL'6 | [GO) €8Vl | <CL89¢C 0L0ZMLIv0 SYVd 0Z/08 W4 | 01-€290Z
(A [A4Y 080 | V.8V | G¥C'6 Go'L | 0gvl 2 TAVA S 0LOZH L0 SMVd 0€/02 N4 | 01-2°290/
SL1 [#AY 0S50 | /8¢ | 2198 | 029 |6L¢€l 006G 01L0g/PLIY0 SHVYd 09/0 WA | OL-1'2904
8je0g |In4 - LUONONPOId Hd uing 188 ]

¥ 0 9l0 210 8/¢'. | 9982 0c'L Ll oc' . 0102/60/S0 SV MEIIS-IA 4 01-0089
12" 650 00 | €242 | €€1'6 | 89'LL | 18EL 1241 010Z/60/€0 SMVYd [E0D-N4 0L-2089
UONDNPCE] MY d 2dAl010id

710 S0°0 Ggo'o LIO'L | veS'L | wWL | 6. 209 6002/+0/S0 (dnp) ded jer0)g U0~ 60-68¢F
810 200 100 | GLVZ | €46L | LLL | LC8 $0'9 600¢/10/50 Bd JBAOIg WI0D-NA 60-¥8Z¥
I Ard 880 96’0 | SZ6'/ | ¢/9'8 | ¥E'8L | L00T 19'8 600Z/70/S0 (dnp) yed ¢ puajgoig/|eco-|\4 60-£8ZV
6L°C /80 G860 | ¥96°/L | 6128 | ¥O'8L | G.6L 998 600¢/10/S0 ded ¢ puaigoig/ieod-INd 60-¢8cy
€61 80 ¥8'0 | OFL'8 | 8528 | SO¥L | CL'GI 80°L 600z/v0/50 | (dnp) ed(zlenroigulod/eod-Nd 60-18¢ct
68| LLQ €80 | 8218 | 8vL'8 | L0FL | PL'GL oLz 6002/70/S0 Med{Z)IaA01g uion/[ecD-INd 60-08ZF
A" 860 €90 | 1220k | 2ZL'LL | 0Ll | LLEL 0oL'8 6002/#0/50 (dnp)xed 1eod-nN4 B60-6.2t
vl €90 69°0 | 9¢20L | 2rLLL | 29LL | S92l gL's 6002/%0/S0 Jed [BoD-Nd 60-8.¢v
YV UoIeosoy

001 9e0 8r0 Lig'l | /PS'6 | 68S | €474 Fa'ee 0102/60/€0 [euslef "osiiN-Nd 0L-1089
eF0 Lo VO | 9lCL | L28L | GC9 | ¢LQ V0L 010¢g/60/€0 Mmedls-ing 01-66.9
26l 690 960 | Z¢¥T'L | 800°0L | LOLL | SO9L v9'le 6002/90/+0 (enubl) £08S-IN4 60-990%
G6'L 690 G6'0 | G90°L | 6546 | 9Z€l | TEBL 19°1¢ 6002/90/%0 (2)ubly) ZoSSs-N4 60-G90F
LL'L ¥9'0 88°0 | €12/ | 6¥6'6 | €0CL | BG9L 0622 6002/90/¥0 (enubl) LOSS-INA 60-¥90F

(BB MEY




07 98eg

SSEUIOIE %, / SHUBI] 0, 9Y) SARIIPUT S J wing 189, oY Jo (J] djdwreg ayp 16y 9JON 4

¢c00>| ¢00~> 6867 90°6€ 6v'¢ 1e¢ L0°G 19°G 08'Ly 09'€y | 0102/92/L0 | SMVd 04/0€ N4
¢c00 | 0200 AT G6'Le €9¢ GEC 816 ¢8'G 6€ Ly ve'2y | 0102/9¢/10 | SMvd 08/0¢ INd
2500 Y00 ¢t 0¢ 190V T G80 vy I¥9 6¢ 89 60 1v 0L0Z/FLIP0 | SMVd 0¢/08 W4
6€0°0> | 200> 21'0¢ 88°¢S €1l 990 6eV ell [4: A 4414 0L0C/PLIP0 | SHMVd 0€/0L N4

Lv0°0> | 200> ge'Ge 6419 bLL €L0 L8V g8 LE¥Y ] 0L0C/PLIv0 | SYMVd 09/0F N4

sisA[euy ofewm[() :9¢ FIAV.L

00l /€0 | OF0 | LL¥'L | 890'8 | 862l [ 69€C€L | L8 010Z/9¢/20 0-05 N4 | 606758
€80 le'0 | S€0 | ¥65°L | BL¥'S | LLZL |EPEL| 086 010Z2/92/20 08-0Z N4 | 60-05+8
160 €0 | zv0 | G/GZ | 9698 | ¥E€TL | ZL¥L | 68TCL | 0L02/v2/S0 (dnp) 2/5Z N4 | 60-609.
630 ¥£0 | 6€0 | 926/ | 0£9'8 | 8vTL | /6CL | 6L7TL 0102/¥2/S0 GL/SCNd | 60019
69°0 €¢0 | ¥20 | 2950 | BLL'L | G5Ol | G6°/L) Z8'L 0L02/¥2/S0 (dnp) sHvd 00L/0 N4 | 60-209/




1z 98eg

1670 0L0Z/¥1iv0 YV 0€/08 N4 | 01-€290.
¢9'0 0LOE/PLiv0 SYVd 0€/02 N4 | 01-2°2901
LC0 0L0Z/¥Liv0 SHVd 09/0% INJ | 01-1"290/

Asuo( jng 9¢ AI1dV.L

| PR} 010¢/9¢/10 SV 0£-0¢ INS
¥ 06 0102/9¢/10 SV 08-0¢ INS
c 8y 010c/¥1iv0 SMVYd 0Z/08 INd
clS 0102/¥1/v0 SMVd 06/0L N4

xopu] ANfiqemnd 19[[3d P ATAVL




Tz 9%eg

ZL0 110 oeg
110 110 oIS
LS L9°€ f0%s
€0 €0 201L
1711 16721 0ed
081 1661 0%
1£°G 6¥'S t0S
96'C 05 50%d
€LGE 0 7€ ‘o8
996 296 OV
7L 89'¥ OB
1870 80 O%N

S[edSUlN YsY € 319V1




[ sisapuny] | uBIsag] szlfeuld|
_ Lanongsucs Jaxedwon _

O auljawi] joeloly ¥ ojgel




Jeoyspeaids siL Ul Jo} pajunoaae Udaq j0U dARY $1509 |je Jaaamol Joslold ueyj sse| ale sesuadxs spubly paudsy g
a|gssod Jaasuaym paseyand usaq sey yuswidinbs pasn se pajoafoid UBL) $59] Uday aARY sosUadxe Jewdinbg 7

*sun 153} 15| 8y} Buwoy|o} patuscpad sem sulyoew Bugaedwos 2y Jo Yeys wew au) jo uBlsapai v p

ustdinba sty Guikipow pue Buunooid o3 paicasp sesm swj) Buuasubus ruoppe Jonamoy Asuow pue (Jaallap 0} SUIUCLU M) RIM0S SSUILIEL SLUOS) SWIL 40 [Bep
jealb e sn panes sey aynod aludinba pasn sy “spasu Jno o} Juswdinba pasn Gundepe pue Buiiedal ‘Guieosor Jof paLnaul aiam sasuadxe Buussuibue jeuoyppy -0

WS)sAS Joys-aj#0 ue asn pinos am BupuiL ‘AjeuBuo sip Suop aedionue Jou pIR 8AA ©,S3UL, [BUSIEW 3[0A23) pue SleIedas 0 WRISAS JOASAUOD SLY) O] PIPRE sem (I8Y {RUORIPPY 'q
“slapuig jo Bunsa) pue jo uondajes Bulpnjout Bupulg [BuUsiEil Joj palinbsal Sem JusWdo|aAsp puUB Y2IBasal |eUOPRY '8

:suoses) Sume;|s) au) Jo) pajedpiue UBL) Slow usaq aael sssuadxa BulssuiBug ©|

225'825
¥85'8.2 sasuadxg pury-u| |Bjol
BEG'GFE papuadxy spung [ixunog ABlaug ajgemausy [ejol

££2'99 SE6'6YE
3 o

S

spoday jo Uojjeledald Nm

wea) Bupse) jo juswebeue joauon Allend LE
sasuadxy janael] O
lo1d Jueld [®I5U5) BT

il W

BIA 108

219 wd
oRE'E J0geT Ga
05L°1 ! __[eusIeN ¥z

Japuf AeH 2z

iWod 1z
BA0)E }59L 02

S)|NS2} JO UOREA[EAT PLE SISAIBUY Gl
05z Bupsa) suoissuug g1
000'y - bunssy 1onpald 23
wawdo@nap pusig 9i

RSP

1]s}] Z69'C) sasuadxe snpe)siuWpyY i

ooL'y Guipiing Joy [eyuas pUeT £1

008'0l afri0)s 20D pue aceds looj{ 7|
3 5N = )

0 1591 10) DDAUBTY ||

B851G

FrAN !
00zZ'9lL oov'el JoAanuod pue Joedluon 'siUSB B
Qos'e 089'08 pealyeas Buunenuey /
0s°'e ucnesmpow uBisag
0sz'sh Zi6'2¢ gy uonoedwos ‘ubissp Jojoedwod +
000'y 0z Lofanuoa ‘Buussulbug ¢
Buusawbug z

A0
=

0007 L0401 peaul
= - T — - = 7 7 : %..%m.,_ T

sosuadxg jeuld joolold :g I|qel





