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July 20, 1982

Lt. Governor Lou Wangberg

Chairman

Governor's Council on Rural Development
122 State Capitol

St. Paul, Minnesota 55155

Dear Lt. Governor Wangberg:

The Minnesota Interagency Peat Task Force, through its member agency,

the Department of Energy, Planning and Development, the Virginia Public
Utilities and the Iron Range Development Council are pleased to have the
opportunity to submit this request for funding of the Virginia, Minnesota
Peat Test Burn Proposal. This project represents a major effort to
demonstrate the use of peat for energy in Minnesota.

In addition to the energy we in Minnesota can derive from peat, the
development of this resource represents considerable new opportunities
for jobs, new business development and elonomic improvement with
benefits in northeast Minnesota and throughout the rest of the state.

This project has been designed as a deronstration as well as a test
intended to gather data for technical and eccnomic analyses. Such data
will allow us to more accurately determine the actual market for which
peat can be used as a fuel. Equipment similar to that in place at the
Virginia power plant exists in numerous installations throughout the
state; therefore, the results of this project will have considerable
use.

At the present time, Minnesota has no commercial producers of fuel peat
because there is no market for fuel peat. It is apparent that a market
will not develop until there are stable producers. The Peat Task Force
feels that it is appropriate for the .tate to help establish a link
between the potential producers and consumers of fuel peat. This project
will demonstrate that a market can be created, thus encouraging producers
:odinvest in the facilities necessary to start a Minnesota fuel peat
ndustry.

This document contains a copy of the proposal as well as general infor-
mation relating to p2at development. Dennis Asmussen, Chair of the Peat
Task Force, has provided us with a memo discussing the implications of
this project as they relate to peatliand development. Mr. Asmussen has
also included a paper discussing current and planned efforts for peat and
biomass development in Minnesota. A brief discussiun of the economic
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consequences of such development, in terms of its value-added potential,
is presented along with an excerpt from the DNR Peat Program Final
Report, relating to direct combustion. We have also included copies of
an article which appeared in the Minnesota Volunteer magazine. The
article is based on an interview with Dennis Asmussen.

The funds necessary to complete this project have been solicited from
several sources. At the present time, funds have been received from the
following organizations: Iron Range Resources and Rehabilitation Board
($25,00C), Legislative Commission on Minnesota Resources ($10,000),
Minnesota Power Company ($5,000), and the Department of Energy, Planning
and Development/Energy Division ($10,000). This provides us with a
present total of $50,000. It is felt that a minimum budget of $80,000
is required and a complete budget of $114,000 is necessary. Therefore
we are requesting that the Governor's Council on Rural Development con-
tribute $30,000 to $64,000 to this project. Funds would be channeled
through the Energy Division of the DEPD as we are thé group which the
Peat Task Force has designated as project manager. Both “udget figures
will allow the project to proceed on schedule; however, the larger figure
will allow us to partially compensate the Virginia Public Utility for
their considerable expenses involved as well as allowing a more complete
analysis and distribution of test results. This larger budget will
therefore make maximum use of the information which is developed.

-
The need for a project of this nature is clear and the formulation of
this project has been taking place since the summer of 1981. We sincerely
hope that the Governor's Council shares with us this sense of need and
will provide us with the additional funds needed to complete this project.

This project represents a first step toward what everyone in Minnesota
is concerned with today--that is the improvement and diversification of
the State's economy. We would welcome the opportunity to answer any
questions you may have regarding this proposal. ke look forward to
your re¢ ‘ponse and your support for this effort.

Sincérely. . '7

I/ 4 { l'
§ 20 ke }1" / ./-i'.
/,,. I N )ity
Michael J. Murphy
Assistant Commissioner
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Dennis Asmussea, Chair PHONE: 2964807
Interagency Peat Task Force

The larger Context for the Virginia, MN Peat Test Burn Proposal

The Virginia Peat test burn proposal is an issue with origins in
research comnissioned 5 years ago by the DNR Peat Program and is

a project that has had wide discussion within the Governor's
Interagency Peat Task Force, a group formed to provide a clearing-
house function for all peat related losucq and research proposals.
The test burn project is an important cffort for both concrete and
symbolic reasons including: 1) the need to physically demonstrate
the ability to burn peat in conventional boilers in Minnesota, 2)
the importance of linking in one project harvesting, drying,
densification, transportation and final combustion of peat, 3) the
significance of peat to employment and industrial needs in a
predoninantly non-urban area, and 4) the symbolic importance of this
first demonstration to a fledglxng but potentxnlly vital new industry.
The larger context for this test is the over six years of work the
DNR has invested in peat research. Also part of this context are
the peat management policies the DNR and the Task Force developed
to guide the management of Minncsota's Peatlands., These policies,
now being implemented (sre accompanying handout ), were widely
reviewed and discussed by the legislature and others during the
1981 Legislative Session. The policies are cautious about large-
scale peat mining but supportive of small and moderate-scale
enterprises along the lines developed by the Irish and Finns. The
Virginia test burn is complirentary with this emphasis.

Development Opportunities (also see accompanying handout)

Minnesota's peat resources provide the opportunity to derive energy
in several forms but the most important initial applicatioo is
direct corbustion as a substitute for coal. This is widely practiced
in Ireland and Finland where significant percentages of electric
generation and home heating depend on pcct. Minnesota has a similar
potential to satisfy a share of the state's energy requirements

from peat or biomass, however, promotion and support is probably
neressary to initiate movement toward this goal. in northern
European countries the use of peat, especially in initial stages of
development, enjoyed several forms of subsidy and incentive (low
interest financing, grants, price restraints). In some form, and
the Virginia Test Burn is an example, incentives must be provided

in Minnesota too. In the future other forms of peat derived energy
may be important. These include gas and liquid conversions that
are discussed elsewhere.
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Deve lopment Impacts

There can be both beneficial and negative impacts from peat mining
and development. The latter, we are confident, can be mitigated or
controlled for small and modest scale mining activities employing,
for instance, water retention at drainage outlets and measures to
control wind erosion of stockpiled peat. In addition, the DiR
includes stringent reclamation requirements in all its peat mining
leases.

The potential positive impacts of development have been lately much
discussed: the stimulation of jobs and new industry in the depressed
areas of northern Minnesota. There is a dramatic locational
coincidence in northern Minnesota of peat and unccplovment. Within
fifty miles of the major Iron Range Communities, for example, there
are several hundred thousand acres of peat with development potential.
Job potential should not be overestimated, however. Peat mining
employment will probably never replace the jobs lost in the declining
ircn mining industry. Instead, there is a_potential 50 to 60 jobs
created for every thousand acres of peat mined. This could total
5,000 to 6,000 jobs should we ever have 100,000 acres of peatland
developed for mining and/or biomass production.

Cooperative Nature of Pcat Planning Ef forts

Neither the proposed Virginia Test Burn nor any other current peat
or biomass endeavor is the sole province of one agency or group.
What has distinguished peat development and management efforts,
especially the past three years, is its intensely interactive and
cooperartive nature. In addition to the important roles of the two
peat advisory groups (Peat Advisory Committee and ,the Interagency
Peat Task Force) cooperation with local units of government has
been a very important factor for the proposed test burn and other
elements of peat planning. The Peat Program in the DNR in part-
nership with the Energy Division of DEPD has met on numerous
occassions with local, county, and regional groups to discuss the
opportunities for local peat development initiatives. Special
emphasis has been given the identification of suitable peat resources
in areas accessible to various northern Minnesota communities.
Findings of this work have been widely shared (in Itasca,
Koochiching, St. Louis, Aitkin, and Carlton counties and in various
communities).

In summary, the Virginia Test Burn Proposal has significant statewide,
regional, and local significance and its planning and implementation
have been characterized by the intense cooperation of state, local
and private concerns. If financial support permits the test to

occur, we may expect several important benefits including, the
promotion of a new industry with impacts on direct and indirect
employment and, the beginnings of a trend to make Minnesota more
energy independent. And this can occur in an area of the state with
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high unemployment, rural character, and crying need for diver-
sification and value-added enterprises. Parenthetically, support
for the test burn proposal will not be at odds with or duplicate
effects of the recently passed lron Range emergency employment
initiative. That legislation permits only 252 of total funds to

be spent for long rangs development projects; the rest must be spent
for immediate employment opportunities. The test burn proposal,

in contrast, is part of a long-range plan to carefull; develop
peatland energy resources.



MINNESOTA'S PEAT/2IOMASS PROCRAM

CURRENT POLICLIES 2A:D ACTIVITIES

Policies
7’

The DNR has developed policies with respect to peatland resources based
upon 5 years of field-based research and the review and comment of nu-erous
agency staff, citizens groups, and legislative bodies. The Covernor's
(appointed) State Interagency Peat Task Force (led by DNK and including
Agriculture, DEPD, 5PA, PCA, LCMR, and others) has played & critical role in
coordinating the development of these policies and continues to promote

the rational managezent of the resource. Policles governing the leasing
and managerment of the peatlands include the following points:

Peatlands should support a diversity of'qgts including energy,
horticulture, agriculture, forestry, recreation and protection.
Development must be accompanied by proper environmental controls,
ameng them, rsalicring of alr and water, mitigation of adverse
impacts, and .:':la:.n.ion of mined areas.

For the prese~ , and until technological progress and economic
feasibility a: :2 otherwise, lease tracts of a maxicum of 3,000
acres will be Ifered in public sale. Lease area additions in
subsequent y¢ s will be granted developers if need is
demonstrated. .

L]
The Departmer 1s and has been encouraging concrete development
proposals frc the private sector; to date only one (Fleet Mgnt).
has surfaced. It is the Department's estimate that economics,
not state government policies, are the chief impediment to

development. ."" )R .

CURRENT MANAGCEMENT ACTIVITIES -

The DNR and the Interagency Peat Task Force are proceeding on a nu=ber of
fronts to promote reasonable peat/biomass develcpment, a few of which will
be men® lon=d here.

Mapping Resource Availability

Pecently, the DNR covpleted the first shase of a continuing co=puter

mapping program designed to identify areas of the state's peatlands that
have the highest suitadility fro energy, horticulture, agriculture and

©iher uses. So far, the Peat Progran has mapped, in 2n eight county reglion,
the arcas of peatland that are availadle for leasing for energy purposes
(see attached press release). Following on this initial work the progranm
Plans to further refine the peat suitability criteria to include water
Proximity and other variables.




Vlrsinia Test Burn

The Interazency Task Force on Peat is sponsoring the testing of peat In the
ballers of the po-er plant ir Virginla, Mincasota this sumzer. The test
vill es=zhlish the feasidility of burning densified peat as a substitute for
ceoal. £ guzcessful, the city of Virginia has expressed interest in using
pest {f tha costs are competitive with coal.

Current Leasing Aztivities ‘

The L2 leased the peat in the West Central Lakes Bog in Cezexber 1931.

Ir 1952 the Separz-ant plans to leass one or two additional depasits if
Ce-2:3 warrants €2in3 so. The Pea:l Program also has identified other
horsizulzuzal bags in & counties that appear to be sultable candilates for
leasing an? has ha? contact with the county boards of several of these
counties to coordirate state and county leasing efforts.

TET PROSISCIS FO TIaAT AND BICMASS DIVELORMINT

- . .
N

Corpanies and Conzerrs Exprassing Interest in Peat/Biomass

1he DNX anl U=?) have tean in contact with a nuher of parties interested in
peat and/sr biomass deavelop-ent. These include the Amerlican Peat Co-pany

ef Eill Cizy, Minssess:a, Statt Eriguett, Superlor Wisconsin (23 Beauiin),
Po~ar-o-Tez: (Gazdna- MzXay in St. Louls County), Gene Harter of

Califoraia {+ho c:ms 4,007 acres of peat near Zim), Control Data (interested
{a the future busizass a peat {ndustiry might represent) and one European
producer (fron Sweden). In addition numerous inquiries froo consulting
firns an? interested conpanies fro= around the couptry signal that interest
is high ia the potential of peat for encrgy produclion and in horticultural
rarkets.

Potential Markets for Peat/3i- ass

Peat can ba converted into solid, ligquid or gasecus fuels. The solid fuel
narket consists of existing large boilers and new boilers designad to burn
peat. F
The existirg boiler will, in £ost cases, require a peat fuel =hich is quite
dr7 and dense. A pzat cube or briguette containing 10 to 20% moisture

we:zld prodadly be satisfactory. The fuel should cost about $30-535 par ton
in order o directly compete with western coal. This price is lower than
what can ba reasonably expected from 2 new, relatively low volume industry.
Bzwover, economlc benefits gained from peat production wmay well justify a
s=tsidy which could get the industr-y started.

Yew Doilers wauld rast likely be desizned to burn milled peat. The use of
geat in this forr ssuld reduce its cost. In the long run, caaversion to
=.'le? perz coul? elininate the nec? for purchase subsidies. A ratural
projressiz- would ba to srtart with cdensified peat in existing bollers, and
o.tr tizs cormvert to newsr ejuip-eont as production economics dictate.

I- any c2se s2=2 form of help will be needed to get the new indusiry started.

2




Liquid and gaseous fuel can be profuzed from peat through gasification and
chemical synthesis. The first step in the process is gasification to
produce a mixture of carbon monoxide and hydrogzen. This mixture may then be
reacted to produce methane (pipelire quality gas), methanol (a potential
liquid fucl), or other chemicals. The cost of these fuels produced from
peat could be competitive with dercgulated natural gas, Alaskan, or newer
more cxpensive petroleun. They will not compete at current prices, which
are influenced by costs of older traditional encrgy supplics.

Potential marke:s are quite large. Pipeline quality gas could be injected
into the existing distribution system to displace Canadian supplies.
Methanol could be used by local refineries to improve the octane rating of
unleadad gasoline. )

Even a small substitution of locally produced fuel would create a large
econcaic benefit in northern Minnesota. A 6 million gallon per year
methanol plant could generate as many as 60-70 jobs and about $8C0,000

per yoar of irccre plus szales taxes. Ten plants of this size would consti-
tute only 3 percent of Minnesota's gasoline demand. Peat, and in the longer
run, biomass would provide a useable feed stock for these fuel production
processes.

Long-tern Research Meeded
Look jng beyond :fzeir:ediate potential for mining peat for direct cozbustion
we must plan for energy production from peatlands and other wetlands in the
long run. Minnescta's best hope in this regard lies in renewable biomass
crops -- willows, cattails; an® other+fast growing species that can thrive
on marginzl lanis. The Interagency Task Force recently subnitted a proposal
to the LCYM2 to 2> hands-on-work in the ficld with growth znd prodectivity
of biomacs crops and h:erftina methods.




Current Stztus: Peatland Manageneat Activities

-

Since the relcase, in sumaer 1981, of the Peat Progran Final Report
and Policy Recomuwandations to the Legislature, the Dcpa?:rcnt of Natural
Peszurces a2 the other ageacy menbers of the Intcragency Peat Task Force
have werhed to enuncizte 2 rational developuent process for the state's

p2atlands. An aspect of this is the recent work of the DMR Peat Prograa

"

L
1

o r2p peatlends of highest suitability for the variety of uses
recemmended in the Departoent's policies. Boefore discussing the findings
of this rapping process, however, a short review of the state's peatland

nanagenent policies is providad below.

Peatland Policies Overview

+ To cncourage a diversity of uses (not only energy but horticulture,
fores:ry, wildlife, and others);

+ To cffer leases for up to 3,000 acres in public (seal:d bid) lease
sales; .

+ To maintain northern Miraesota's high quility of enviroament by

requiring:
.

-tonitoring of air and water connected wilh peat nining operatisas
or peatland drainage,

. -Tcpact control measures, such as settling ponds for bog outlets,

-Reclamation of 21l mined or disturbed leased state peatlands, and

-Protection of peatlands with unusual characteristics or value
for wildlife, forestry, or continuing scientific study.

Current Policy Status

The DNR is currently encouraging proposals for peatland leasing.
7o date, one bog (West Central Lakes) has been leased to a prospective
horticulturzl and energy peat prolucer. Other bogs will be offered as
interest is expressed. There are no barricrs at the state level to

ir-ediate initiation of the leasing process, should interest be expressed.

V.1



Tre oaly barriers to the init.ation of a peat-based induszyy in Mipne-

sata are econo2ic and, to soms cxtent, techknisi!, Pear n:y initially not

b2 able to cospete with cheaper co2l. In th> short run, som2 econonic

.
booss may be required to estahlish the econciic Jeasihilicy of poat fusls,
C-ze 2 mariet is created zn2 demand establishel zcomoaic suhsidy night be

¢ininished or dispersed with. It is litely that the ecomrzic and
exnloyment berefits of initiating a peat-basel coergy industry will out-

w2igh the costs.

Current Peatlzand Manegem.unt Efforts

The idenzification ol peatland 2reas suitzdble for horticultural or
ensrgy mining (as well as other developaeﬁt tyﬁcs) is 2 principal
-;;z;::en: activity of the LR Peat Program. Using infornation being
gzsharc2 by ths Peat Inventory Project we are idcntifying the depth,
cuality, eatent, and location ol Minnesota's significant deposits. To
dzte, the important psat resource count;es of St. Louis (the SY% part),
¥oachiching, Aitkin, Beltrazi (northern part) and La'a of the Woods have
tzen surveyed and sanpled. Reports describing peat characteristics in
thess counties are available for St. Louis and Koochiching, nearly avail-
iS!e for Aitkin, with the balance of reports to be made available over
tn2 next 18 renths. i

The naps produced by the peat inventory project are excellent resource
n2zs by thensslves. However, we hav: added further to their utility by
encoding their information in the LMIC computer files. This step permits
ths co~bination of pea: rescurce information with the plethora of cultural
2n2 physical information existing in the LMIC files.

Comouser paps can be produced through this means to show peat resource

ch=racteristics in co~bination with, for example, peatland ownership,

V.2




accessibility, discance froa cities, wiler proxinity of pesilands,
sresence of forest cover types, and runy other vurizbles.
Recently, the prozram produced corpuater r:ps that ideati

sztisfving three current state manggessrt npoeds, snecifically:

~-the need to proiect some categorics of pzotland fron deavelopaea:
(exampies-wildlife lands, forest resources, high asenity arzas
and areas of scientific interest)

-the need to identify areas of peztland available for immediate
developnent

-the nesd to allocate the balance of the
peatland reserve from which, should future requirements di

£ state's resource to a
d c
acres could be withdrawn for a veriety of uses.

tate,
The ma2p following this narrative shows the pesatlands in an eight-county
region in northern Minnesota that a2ppear to be suitable and available for

wd inven-
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izmediate developmant. OFf course,
tory will be requived to identify sites for concrete development proposals.

Soacifically, the map shows areas of pzatland in the 8-county region th
s . - -
1. are at lecast 1000 acres of contiguous bog in size;
¢ nro farther than 5! miles from one of the comnunities of
nternational Falls, Crand Ropids, Duluth, Hibbing, Virginiz,
¢ Benidji;

3. are within one nile of a road a2ccess point, but no part of the
boz is farther than 6 miles from the road;

4 are not in recommendsd protected status (wildlife managénent
areas, or upique areas);

S. are state-ouwn=d and, therefore, leaseable.
Peatlands with immediate development potential total nearly a million acres.
However, cdue to technical difficulties in computer programming, we have

not yet identified the depth factor for these peatlands (minin

at least 5 feet). A guess would be that 20 to 39% of the total are p2at-
's greater than 5 Seet in depth. ©7 course, the shallouer acreages

could have value for bioenergy crops, furestry or agriculturce. In a2ddition,
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there ave 125,000 acres of private p=atland holdiangs and over 2.5

nillion acres of peatland reserve, which includes arcas that are

currently inaccessible, smaller than 1,000 acres, protected, or in pro-
Al

tected ownership categories such as tribal lands, state 2nd nationa

parks, the BACA and so on.

Surmary

(49

Finland, a countty rich in peatlands and advanced in peatland
developnent and management, has a2bout 100,000 acres under production
currently. From this plus some additional acreage to be added z2bout 10
percent of the nation's energy na2eds will eventually be provided. The

Minnesota Peat Prograno has identified, through its computer mapping

activities, between 202,000 and 300,000 acres of deep, available, aud

-

ccessible pzat that could be leased in 35,000 acre units by the state to
private sector producers, assuning envirpnmeatal and other rules be
satisfied. This resource and our state policies, the Inter-Agzency Task

Forca beolieves, set the state for the kind of peat-bas®d enzrgy induscry

thriving today in northarn Europa.

V.4
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Economic Benefits of Peat Development

Introduction

The Minnesota Interagency Peat Task Furce, the Virgiria Public
Utility Commission, the Iron Range Development Council and Minnesota
Power Company have proposed a peat test burn in Virginia, Minnesota.
The proposal and its engineering aspects are contained in a separate
document

This paper discusses the economic benefits of processing northern
Minnesota's peat resources. The value added in the production process,
job creation, economic development and cn;irOumental benefits will be
includ~d in the discussion. Direct cost savings in energy production
could be realized if peat is cheapesr than coal. The purpose of this
paper 1s to discuss other economic benefits beyond the direct cost
savings.
Valve Added

This test will demonstrate the feasibility of burning Minnesota
peat instead of coal imported from other states. If the test is success-
ful, it will open the door to development of peat for enzrgy production,
If this developmen+ occurs, it will create a new industry with charac-
teristics of the mining or agriculture industries.

At present, Minnesota's electricity and dictrict heating are
fueled primarily by coai. Western states such as Montana and MNorth
Dakota have enjoyed substantial economic benefits from coal and lignite
production. One of those benefits has been the demand for labor in
the mining sector. If peat is minad to replace coal, it will create
jobs in Minnesota that would have gone to other states.

Peat development will also enhunce the overall level of economic

development in Minnasota. The value of the coal that would have been




imported will be retained in the state instead. This will increase

the vertical integration of the state economy. As a result, more

of wages, tax revenues and profits will remain in Minnesota. The
benefits of this development will not be confined to northern Minnesota.
Through the multiplier effect, the benefits will spread throughout

the entire state.

If a dollar is spent on Minnesota goods instead of goods from
another state, that dollar is received as income by someone in Minnesota,
and is spent again on other goods. This process continues until the
dollar is invested or spent on goods from another state. This multipli:
effect spreads throughout Minnesota like ripples on a pond, increasing
wages, economic output and tax revenues throughout the state.

The Department of Energy, Planning and Development has developed
a quantitative measure of the multiplier effect. Every dollar spent
on energy from an electric utility generates $1.61 of economic output
within Minnesota. By contrast, a dollar spent on electricity from
peat or biomass would generate between $2.00 and $3.00 of gross state
output.

The benefits to the state as a whole are clear. However, this is a:
instance where the whole is greater than the sum of the parts. Although
the benefits would be enjoyed by many Minnesotans, particularly those
in rural northern Minnesota, the costs are not easily apportioned to
everyone receiving benefits. Therefore, it would be appropriate for
a group such as the Governor's Council on Rural Development to defray
part of the cost of the test.

Environment

Peat contains 73% less sulfur than coal. This can lead to lower

costs if less desulfurization equipment is required to burn peat.

Less sulfur in the fuel can result in less sulfur in the atmosphere.

_
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Atmospheric sulfur can be captured by raindrops and fall to the earth

as acid rain. As this rain runs into lakes, it increases their acidity,
eventually killing fish, plant life and other wildlife in the lakes.

4 recent study by the U.S. Congress showed that 48% of northeast
Minnesota's lakes are at risk of acidification. The effects of acidi-
fication on the tourist industry of northern Minnesota could be de-
vastating. The use uf peat instead of coal could reduce this risk
substantially, in addition to reducing the cost of pollution control
equipment.

Minnesota has 5.9 million acres of peat, 12% of which are in use
for agriculture and other purposes. The femaining 5.2 million acres
are available for development, except for perhaps 360,000 acres o«
state-administered land that could be set aside for wetlands preserva-
tion and protection.

One possible conflicting.use is the extraction of sphagnum peat
moss for horticultural use. Sphagnum peat comprises 2% of the total
peat resource in Minnesota. Thus, extraction f%r horticultural purposes
of all sphagnum peat would still leave almost 5 million acres of peat
available for energy purposes.

Energy crops could be grown on peatlands, which might conflict

with peat extraction. However, recent studies have shown that energy

crop production could be enhanced by the removal of some peat. More
research is in progress on energy crop production, but it does not
now appear to be in conflict with peat extraction.
Conclusion

The proposed test burn at Virginia, Minnesota will demonstrate
the feasibility of burning peat as fuel. If the test is successful,

it could lead to the development of a peat mining industry in Minnesota.



-

This industry could capture jobs, income and tax revenues that are
presently benefiting other states. These economic benefits would
concentrate in rural northern Minnesota, and would spill over to the

rest of the state through the multiplier effect.







The following discussion pertaining to the direct combustion

of peat has been excerpted from the "Minnesota Peat Program Final

Report".
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1.0 INTRODUCTION

The MHinnesota Interagency Peat Task force, in cooperation
with the Iron Range Development Council, proposes to test the
use of peat as a fuel in conventional boilers for the production
of both electric and thermal energy which can be used in
district heating systems. This test, to take place in August,
1982, at the municipal power plant in Virginia, Minnesota, is
the first hands-on effort to cemonstrate the technical and
economic Qiability of using this State resource for energy
purposes. _

Peat, a sizeable Minnesota resource, has potential for
development to meet energy needs, to create new jobs, to deéelop
new businesses and industries and, importahtly. to help reduce
the State's dependence on }raditiona] fuels-0il, coal, natural
gas--which must be impourted. l;.order to determine where and
when peat could be utilized in Minnesota, i& is necessary to
apply available resource and technology to test and pilot dem-
orstration efforts. This test burn will accomplish this goal.

While the primary objective of this project is to further
define the potential of peat as an energy resource, there are
other objectives which also will be sought. They include
determination of:

1) the maximum sustainable capacity of the boiler

relative to its design capacity, using peat, and
peat/coal mixtures, rather than the fuel (coal)

for which it orig 11y was designed;

2) boiler efficiency;
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3) emissions from the boiler (gases and particulates);

4) preQailing conditions relating to fuel handling, ash

production and other operating characteristics.

Khile it is premature to speculate on the actual economic
potential of peat as a boiler fuel, this effort will advance
understanding considerably and is a logical next-step toward
determination of peat as an energy and an economic opportunity

in Minnesota.

2.0 The Minnesota Interagency Peat Task Force

The Minnesota Interagency Peat Task force, under the lead
of the Department of Natural Resourcgs. coordinates peat poiicy
for the State of Minnesota. The task force includes representa-
tives from many groups coqperneq with the use of peat: the
Department of Energy, Planning and Development, the Pollution
Control Agency, the Department of Agriculturg, the Iron Range
Resources and Rehabilitation Board, the University of Minnesota
Departments of Soil Science and Botany, the Minnesota Geologic
Survey and the Center for Urban and Rural Affairs.

The Energy Division of the Department of Energy, Planning
and Development will be the lead agency for the pilot peat test
burn. 1Its engineering analysis activity, which has managed the
state's district heating and biomass projects, will manage the
test burn project. The Department of Natural Resources will
advise onpeat har#esting and preparation, and other task force
members will provide advice as needed. Consultants will be
hired for test burn management, emissions testing and laboratory

analysis, as needed.
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3.0 Economic Impact of Peat Development

In 1979 the States of Minnesota, Wisconsin and Michigan
imported a total of 21 million tons of western coal that cost
$405.4 million. This represents a significant flow of money
from these states, slowing growth in the economy, lowering
employment and limiting investment. The Minnesota Energy Agency,
in its 1930 Biennial Report, estimated that a dollar spent on
peat for fuel rather than coal would create an additional 41¢
of economic activity in the state. The following table
illustrates the potential for fue} pe{t usage.

Minnesota Wisconsin Michigan

Western coal
1ﬂp°l"ted il‘l .79 12-1 * 5-2' 307
(millions of tons)

Cost (millions
of dollars) $203.9- $98.4 $104.1

Equivalent of coal
in dry peat fuel 16.3 rB5; | 5.5
(millions of tons) ¥

Peatlands (millions
of acres) 5.9 2.8 4.5

Peat supply, '79
consumption levels 300 years 300 years 600 years

About one-third of the coal used in Minnesota is used near
northern peatlands. The market for peat in existing Minnesota
boilers could reach 1 million tons of peat per year, considering
only the obvious market of municipal utility boilers near peat
regions. The use of peat at this level could create nearly
200 new jobs. Wisconsin and Michigan could have similar economic

impacts from the development of a peat industry.
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4.0 Project Design

The proposed project will consist of a series of tests,
each using a different fuel mixture (see Table 1). The objectives
are those already stated in section 1.0. Theoretical calculations
presented in the Appendix proQide us with an initial estimate of

the test results.

4.1 MNethod of Approach

The approach to this project is intended to conform to
accepted industry standards, thqs*aljoying for maximum use of
the data collected. The required work can be grouped into four
major areas as follows: .
1) Test preparation - Consists~of preliminary equipment
inspection, and rgpair yhere needed, such that a
base line condition can be defined. As testing
progresses the equipment (of most ipterest is the
condition of the boiler) will be inspected and changes
noted. The other item in this task is fuel mixture
preparation. Fuel mixtures will be prepared according
to the schedule presented in Table 1.

2) Testing - Testing will be done in accordance with
the ASMEl heat loss method. The method requires the
determination of a number of heat losses and credits

(see heat balance of a steam generator, figure 1).

lAmerican Society of Mechanical Engineers
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These values will be determined from the measurements
to be taken (Table 2). A number of other parameters,
besides those required, will be measured to establish
the behavior of the system. A total of six tests will
be conducted, the first two will be control burns
using eastern and then western coal. Each test will
require two to three days (approximately 24 hours
actual burning time). Following each test the boiler
will be shut down, cleaned and inspected.

Laboratory work - The major laboratory work required
will be for fuel and ash analyses. These tes's are
required for determining the boiler efficiency. In
addition to ihese analyses it is desirable to run
tests for: ¢ e

a) particle size distribution of fuel

b) friability of fuel .

c) grindability of fuel

d) free swelling index of fuel

e) pH of ash

These additional tests will assist in assessing the
handling characteristics and use of the fuel in other
boiler types (particularly in pulverized coal fired
units).

Data analysis - Data will be analyzed according to

standard engineering practices.
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4.2 Personnel leeds and Facilities

The personnel required for this project will be drawn
from the following sources:

1) Virginia Public Utilities

2) Minnesota Department of Energy, Planning and

Development - Energy Division
3) As yet unspecified r ‘Ttants in the areas of:
a) test management
b) stack testing
c¢) laboratory analyses
d) fuel preparation and delivery

Note: Some of these tasks may be done by other state

agencies..

The test will be conducted at the Virginia Public Utilities
power plant in Virginia, Minnesota. Boiler number 5 (possibly
number 6) will be used for testing. It is a*60,000 pound per
hour steam boiler operating at 400 psig and 725% . The unit
was manufactured at Edge Moor Iron Works and installed in 1949,
Originally the fuel used was eastern coal which was fed using
a Detroit Rotograte stoker. There is overfire air
provided as well as fly ash recirculation. The boiler has not
been in regular service for several years due to emissions
problems. A sectional view of the boiler is shown in fiqure 2.
The relationship of this boiler to other plant components can be

seen in figure 3.

4.3 Time Schedule

Figure 4 indicates the time schedule to be followed. At
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the present time, the planned starting date is September 1, 1982.

4.4 EBudget
Estimates of major budgeting outlays are included in Table 3.

Cost figures for subcontracted activities are the best estimates
available to us at the present time. A large sum is allocated
for instrument preparation because of the high cost of repair

and calibration.

5.0 Summary
This proposal has been developed around standard testing

methods in order to make the results as useful and reliable as
possible. The results will allow the preparation of a series of
performan.e curves indicating the relative behavior of fuel peat
to coal. This information can then be used in planning for the
potential use of peat as a supplement to cur?ently used coal
supplies.

Besides the three major objectives; maximum capacity,
efficiency and emissions; there are a number of things which can
be observed. Among these are the handling behavior of peat and
mixtures of peat and coal. Ash and ash handling characteristics
will also be observed.

Completion of this test will help proéide answers to some
of the questions relating to fuel peat usage. It will also help
to demonstrate the use of peat and allow the determination of

the actual size of the fuel peat market.
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TABLE 1: FUEL MIXTURES

Test Peat:Coal Tons _of Peat Tons of Coal Tons of Fuel®
1 0:1 0 80 80
2 0:1 0 125 125
3 1:3 32.5 97.5 130
4 1:1 67.5 67.5 135
5 3:1 105 35 140
6 1:0 150 .10 150
TOTALS 355 . 3257 680°
1

estimate of fuel required for 24 hour test

2does not include test1l (testl = eastern coal)

totals do not include fuel contingencies
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TABLE 2: REQUIRED MEASUREMENTS TO BE TAKEN

Weights of:
1) fuel fired
2) water fed
3) water blown down
4) ash pit refuse
5) fly ash

Temperatures of:
6) feedwater Pig) ol
7) superheated steam
8) gas to and from air heater
9) air to and from air heater (wet and dry bulb)

’ ..

Pressure of:
10) steam
11) gas in furnace
12) gas at boiler outlet
13) gas at air heater inlet

14) air undergrate

Laboratory analyses of:
15) as fired fuel
16) ash pit refuse
17) stack refuse

18) flue gas



TABLE 3: BUDGET

Persannel:
State
Virginia Public Utilities
Subtotal
Fuel:
120 tons* eastern coal @3$67/7 $ 8,040
490 tons* western coal @ 33/T7 16,170
530 tons* peat cubes e 30/7 15,900
Subtotal
Subcontracted Activities: =
test manager $12,000
stack testing 23,000
laboratory sample anaiyses 7,450
Subtotal
Miscellaneous:
instrumentation preparation $ 3,000
computer time, printing,
travel expenses, etc. 6,590
Subtotal
TOTAL

*Equals Estimated Requirements plus Contingency

Page 10

$ 21,850

$ 40,110

$ 42,450

$ 9,59

$114,000
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FIGURE 4:

Month 0

1) Boiler inspection and
preparation

TIME SCHEDULE

2) Fuel delivery and testing
3) Sample analyses

4) Interpretation of results
and report publication
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Appendix: Theoretical Performance Calcuviations

Tables Al-A8 provide some estimates of boiler performance
when different fuels are used (eastern coal for which the boiler
was “a2signed, western coal and peat). Representative analyses
of the fuels {see Table A9) were selected and calculations based
on the following assumptiuns:

1) combustion air @ 70%F, 45% relative humidity

2) flue gas temperature @ 300°F

3) steam @ 400 psig, 725°F (hg = 1376 Btu/1b stean)

4) feedwater @ 240°F (h = 208 Btu/1b water)

5) wunburned combustible @ 0.25 1b/100 1b fuel

6) maximum feed rate is limited to a volumetric

flow of 240 ft/hr

Table Al indicates efficiency estimates based on 300%F flue
gas temperatures. If flue gas temperatures rose to 500°F the
efficiencies would all drop about 5 percent +(0.05).

The data in Table A2 can provide us with a comparison of
fue)l bed depths at equal boiler outputs. For example; a typical
depth with eastern coal would be 2-4 inches, if sod peat at
20% moisture is used the depth would be 15-31 inches.

Table A3 contrasts the maximum steaming capacities with
different fuels assuming that output is limited by the volume:ric
flow through the stoker. HNote that densified peat at 20%
moisture will provide only about 62% of the boilers rated output.

Table A4 shows a division of ash flows based on the ASME
standard of 0.85 pounds of fly ash p:r 1000 pounds of flue gas.

Tables A5-A8 provide comparisons of some of the other

important operating parareters. The cooler flame temperatures
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in Table AS could indicate a reduction in heat transfer in the
boiler. Higher flue gas volumes indicated in Table A6 can cause
problems in gas handling equipment and passages. Dewpoints and

CQZ differences may not be significantly different.



TABLE Al

Western
Coal

Eastern
Coal

Note:

n= oputput/input

THEORETICAL BOILER EFFICIENCY (decimal)

%
Moisture

Content

20
50

20

£ = nxlne

@ 120% Theo. Air

Page A2

@ 140% Theo. Air

n L n te
0.808 0.934 0.800 0.933
0.686 0.793 0.677 0.790
0.814 0.941 0.805 0.939
0.865 -- 0.857 -
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TABLE A2  THEORETICAL FUEL VOLUME (ft3,1008 stean)

%

Notsture e !20% Theo. Air [ !401 Theo. Air
Fuel Content v fe v fo
Sod
Peat 20 1.62 7 2 ) | 1.64 7.81
50 2.08 9.90 2.11 10.05
Densified
Peat 20 0.65 3.10 0.65 3.10
50 0.83 3.95 0.84 4.00
Western "
Coal 20 0.28 1.33 0.28 j I 1
Eastern -
Coal 5 0.21 - 0.21 --
lNote:

V = ft.3 fuel/100% steam

3

2 3
'e ft. xlft. .

fuel bulk densities calculated from:

density = dry density/(l-moisture content)

where the following dry bulk densities are used:
sod peat @ 10 pcf
densified peat @ 25 pcf
coal @ 50 pcf




TABLE A4 THEORETICAL ASH FLONWS (#ash/100# steam; #ash/10° 8tu)
z - +
Moisture - © 1202 Theo. Air : 2 140% Theo. Air
Fuel Content Mf] Ab nt fe fé Mn Mb ”t fo fé
#ash/100# steam
Peat 20 D32 1.32 31.44 1.38 1.42 0.14 1.32 1.46 1.39 1.42
50 0.15 1.70 1.85 1.78 1.83 0.17 1.71 1.88 1.79 1.84
HWestern
Coal 20 0.12 1.44 1.56 1.50 1.54 0.14 1.44 1.5¢ 1.50 1.55
Eastern
Coal 5 0.11 0.93 1.04 - - 0.13 0.92 1.05 - e
6
#ash/10" Btu .
Peat 20 1.03 11.30 12.33 "1.20 11.30 12.50
50 1.28 14.55 15.83 .1.46 14.64 16.10
Western
Coal 20 1.03 12.33 13.36 1.20 12.33 13.53
Eastern
Coal 5 0.94 7.96 8.90 1.11  7.88 8.99
Notes:
fl = fly f M, /M
b = bottom ? .t'* .t.e
t = tota‘ fe _ Mb.x’"b.e

9y oabey



MAXIMUM THEOQORETICAL STEAMING CAPACITY (1000#
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steam/hr)

@ 120% Theo. Air

TABLE A3
b4
Moisture
Fuel Content Mg
Sod Peat 20 14.8
50 11.5
Densified
Peat 20 35.9
50 28.9
Western Coal 20 85.7
Eastern Coal 5 114.3

Hote:

fo = 1bg /1bg

fe = ]bs.

X

/60

fe

- —

0.13
0.10

0.32
0.25
0.75

@ 140% Theo. Air

fe Mg fe fe
0.25 14.6 0.13  0.24
0.19 11.4 0.10 0.19
0.62 36.9  0.32 0.62
0.283 28.6 0.25  0.48
1.43 85.7  0.75  1.43
1.9 114.3 . 1.91

Maximum steaming capacity is bgsed on a maximum volumetric

flow rate (for fuel) of 240 ft
a maximum capacity of 4000#2/hr each
material density this yields 240 ft

together)

3

assuming a 50 pcf

/hr (3 spreader stokers with

hr for all 3 stokers
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TABLE AS ADIABATIC FLAME TEMPERATURES (OF)

b4 @ 120% Theo. Air @ 140% Theo. Air
Moisture T A 1 A
Fuel Content a e a e
Peat 20 3315 -245% 2990 -185
50 2747 -814 2513 -662
Western
Coal 20 33038 -253 2972 -203
Eastern
Coal 5 3561 - 3175 -
Note:
Ay " Ta,x - Ta.e

TABLE A6 THEORETICAL FLUE GAS VOLUME (scf/1000 Btu & scf/1004 fuel!

Hoifture @ 120% Theo. Air <@ 140% Theo. Air
Fuel Content . e - .
Peat 20 13.4 9560 15.4 10969
50 16.5 6762 18.7 7643
Western
Coal 20 13.5 11128 15.6 12810
Eastern
Coal 5 120 15735 14.6 18247
Note:

V = scf/1000 Btu
L]
V = scf/100% fuel .
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kestern
Coal

tcastern
Coal

TABLE A3

Western
Coal

Eastern
Coal
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THEORETICAL FLUE GAS DEW POINTS (°F)

%
“oisture

Content

20
5C

20

po

® 120 Theo. Air

126.2
147.3

122.3

105.56

THEORETICAL €@, (%)

%

Moisture
Content

20
50

20

% 9,
@ 120 Theo. Air

21.09
19.51

20.37

20.72

po

@ 140 Theo. Air
121.6
142.7

117.7

101.5

% CDZ
@ 140 Theo. Air

18.41
17.19

17.72

17.94



TASLE A9

County

State

Ash

Gross
Heating
Valuye

FUEL ANALYSES USED

Peat

St. Louis
Minnescta
53.0%
5.
30.
2.
0.
.9

o
-

3
0
5
3

9149

(3}-{,-‘1 0 0% MC)

Eastern Coal

Allegheny
Pennsylvania

73.8%

5.3
8.2
1.5
1.1

10.2

13217
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Western Coal

Carbon
Montana
59.8%
5.6
21.0
1.3
1.1
11.2

10525








