MESSERSMITH
AUTOMATED WOOD CHIP
SYSTEMS

BETTER WORLD ENERGY
NORTHEAST
REPRESENTATIVE



MESSERSMITH
MANUFACTURING INC.

e Family owned

e Started in 1979

* Located in Bark River, Michigan
* Principals

Galilyn Messersmith, President
Valerie Messersmith, Treasurer



Better World Energy LLC

e Principals
e Started in 1989

e Barry Bernstein & Carl
Bielenberg

e L ocated In East Calais, VT &
Orford, NH



NORTHEAST
INSTALLATIONS BY

STATE
« NORTHEAST - 50

 VERMONT - 36
 NEW HAPMSHIRE - 6
« MAINE - 3
MASSACHUSETTS - 1
NEW YORK - 2
PENNSLYVANIA - 2




NEW HAMPSHIRE
INSTALLATIONS

5 SYSTEMS

RICHMOND MIDDLE SCHOOL
104,000 SQ.FT. 3.0 MMBTU

HANOVER HIGH SCHOOL
187,000 SQ.FT. 4.5 MMBTU

MERRIMACK VALLEY MIDDLE &HS
225,000 SQ.FT. 5.0 MMBTU

CROTCHED MT. REHAB. CENTER
CAMPUS 8.5 MMBTU + 4 MMBTU




Maine Installation

3 Systems

Leavitt Middle/HS — Turner, Maine
160,000 sq.ft., 5 MMBTu

Mt View School — Thorndike, Maine
185,000 sq.ft., 4.5 MMBTu

Dexter Elementary — Dexter, Maine
104,000 sq.ft., 2.85 MMBtu



2008 — New Wood Plant

Including

Costs
Separate Building plus

Equipment (Not including
Architect/Engineering Cost)

3 MMBTu - $850 — 900,000

4.5 MMB'

u - $1- $1.3 Million

8.5 MMB

u-%$1.3—%1.5 Million



Wood Chips
The Cheapest Fuel

e 1/4 THE COST OF OIL
e 1/2 THE COST OF NATURAL GAS

 1/2 THE COST OF WOOD PELLETS
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RICHMOND MIDDLE SCHOOI
Hanover, NH

Usage/Savings- 3 MMBTu
Burned - 467 tons (Nov, 2007 — May 2008)

Displaced - 28,384 Gals/Qll

Cost of Chips - $18,680 @ $40/ton
$23,350 @ $50/ton

Cost of Displaced Oil $99,384 @ $3.50/ga;
$113,536 @ $4/gal

Net savings -$71,000 @$3.50/gal
$90,186 @ $4/gal



Hanover HS
Hanover NH- 4.5 MMBTu

Burned — 789 tons Wood Chips (11/07-5/08)

Displaced - 47,955 Gals/Oll

Cost of Chips - $31,560@%40/ton

Cost of Chips - $39,450@50/ton

Cost of Displaced Oil -$162,843/$3.50/Gal

Cost of Displaced Oil - $191,820/$4/Gal

Net Savings - $131,283@/$3.50/ga
$152,370@%4/gal




Life Cycle Cost

Sample

Present Annual Fuel Usage: 85,000 gal/oil @%$3.25/gal =
$276,250

Wood Chips — 1398 tons @$50/ ton = $66,040 @ 85%
Displacement of Oil = 1188 tons chips = $59,400

Fuel Savings First Year - $216,850

Incremental cost of Adding Woodchip System at a New
School - $1.5 Million

Fossil Fuel Inflation Rate — 5.25%
General/ Wood Chip Inflation Rate — 3.25%
Simple Payment — 8.9 years@$3.25
8.1 years@%4
30 Net Present Value - $4,062,008




Life Cycle Cost

Sample

 Present Annual Fuel Usage: 33,645 gal/oll
@ $3.25/gal = $109,346

Wood Chips — 554 tons @ $50/ton = $27,700 @ 85%
Dispursement of Oil = 471 tons = $23,550

First year Fuel Savings - $85,796

Incremental cost of Adding Woodchip System at a New
School - $850 — 900,000 Million

o Fossil Fuel Inflation Rate — 5.25%

o General/ Wood Chip Inflation Rate — 3.25%
e Simple Payment — 15 years@$%$3.25/gal

. 11.8 years@$%$4/gal

e 30 Net Present Value - $1,246,697



Burlington HS
Burlington VT




Messesmith control panel Circuit1:208 V50 A 3¢

5

Circuit 2. 120V 20A1¢h
To control panel

All conduit and circuits between
control panel and Messersmith equipment
installed by Messersmith

16" Conveyors
By Messersmith:

Chip Bin

18" % 274" x o

\\

%l iy,

Circuit 3: 208V 20 A 3
/_\-'FD disconnect - By others

Dayton ID fan with 5 hp motor
and VFD - By Messersmith

[———CcCircuit4: 208 V2043
Compressor disconnect - By others

\\\—mrcuit 5:120 V 1¢ Outlst for

tank drain - By others

Traveling Au&
By Messersmith Catwalk and Stairs

Pravided by GC

6" 150psi Supply Flange:

Hurst FB 555-3 pass hoiler
Pravided by Messersmihth

Messersmith combustion
base - By Messersmith

By Messersmith

Keep 11'9" x 4'3" Areas
Clear for Maintenance

Advancaed Metal 29" cyclone

\3 hp 80 gal Compressor

By Messersmith

21" ¢ 65' Stack

12" Woodchip bin wall with stesl beam
By Messersmith

4" FNPT Return

0

Undergrate Ash
Cleanout

125 18" x 4" 11 118" x 3 112"
Boiler pad
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Champlain Valley
Union High School
Woodchip Facility — 4.5 MMBTu

e Designed as a sub-basement

« 2 stacks (one for oll, one for wood) with
Cor-10 finish (rusting protective finish)

* Designed for an existing building with
future expansion capacity

* Run year round for domestic hot water

e $.11/sf per year for heating and
ventilation (see Biomasscenter.org)



CVU Woodchip



CVU Woodchip



Richmond Middle School NH NH
Woodchip Facility
3 MMBTu

* Located in sub-basement of school
« 2 stacks (one for oil and one woodchip)
 First facility at a NH public school

* Designed for one new building with future
expansion capacity

« Partially funded by VT and NH



Richmond Middle School Bays & Stacks



Merrimack Valley
Woodchip Facllity

Designed as a stand alone facility
1 stack (use of existing MS bollers as back up)

Designed for two existing buildings with future
expansion capacity (fithess and bus garage)

Use of underground PEX piping

Design of educational observation space within
structure

5.0 MMBTu Net Output



Merrimack Valley HS/MS Woodchip Plant



Merrimack Valley Woodchip



Merrimack Valley Woodchip


















Merrimack Valley Woodchip









Merrimack Valley Woodchip



Merrimack Valley Woodchip



Merrimack Valley Woodchip



Merrimack Valley Woodchip















Mount Wachusetts Community
College





















MAU HS — BENNINGTON VT



MAU HS — BENNINGTON VT






