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July 20. 1982

Lt. Governor Lou Wangberg 
Chainnan

Governor's Council on Rural Developnent
122 State Capitol
St. Paul, Minnesota 55155

Dear Lt. Governor Wangberg:

The Minnesota Interagency Peat Task Force, througn its re^ber agency, 
the Department of Energy, Planning and Developrent, 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 Bum Proposal. This project represents a major effort to 
demonstrate the use of peat for energy in Minnesota.

In addition to the energy v»e In Minnesota can derive from peat, the 
development of this resource represents considerable new opportunities 
for jobs, new business development and economic Irproverxnt with 
benefits in northeast Minnesota and throughout the rest of the state.

This project has been designed as a demonstration as well as a test 
intended to gather data for technical and economic analyses. Such data 
will allow us to more accurately deterrine 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 In 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
to invest in the facilities necessary to start a Minnesota fuel peat
industry.

This document contains a copy of the proposal as well as general infor

mation relating to peat development. Dennis Asmussen, Chair of the Peat 
Task Force, has provided us with a nero discus.ing the implications of 
this project as they relate to peatland develop-nent. Mr. Asmussen has 
also included a paper discussing current and planned efforts for peat and 
biomass development In Minnesota. A brief discussion 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 Asnussen.

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
(S25,0X), Legislative Commission on Minnesota Resources ($10,000), 
Minnesota Power Company ($5,000), and the Department of Energy, Planning 
and Oevelopment/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 DEPO as we are the group which the 
Peat Task Force has designated as project manager. Both budget 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 *ell as allowing a more complete 
analysis and distribution of test results. This larger budget will 
therefore make maximuR 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 sunnier 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. We look forward to 
your rt ponse and your support for this effort.

Sincerelyn ^ -1 
I /

Michael J. Murphy 
Assistant Commissioner

MJM/kvs
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or»..RTvf-.T KATURAL RESOURCES

STATE OF PJIINNESOTA

Office Memorandum

Henbers of the Governor'■ Rural Devclopnent Council oati July 14, 1982

mow Dennis Asnossea, Diair
Interagency Peat Task Force

SMONf: 296-4807

fjBJtCT The Urger Context for the Virginia. KN Peat Test Bom Proposal

The Virginia Peat test bum proposal is an issue with origins in 
research cosnissioned 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 forned to provide a clv.iving- 
house function for all p''at related issues, and research proposals.
The test burn project is an important effort for both concrete and 
symbolic reasons including: 1) the need to physically demonstrate
the ability to bum peat in conventional boilers in Minnesota, 2) 
the i-portance of 1 inkin;; in one proj-’Ct h.nrvesting, drying, 
densification, transportation and final coobustion of peat, 3) thc 
»i ;-nif icance of peat to cnploynent and industrial needs in a 
predoninantly nun-urban area, and 4) the symbolic importance of this 
first demonstration to a fledgling but potentially 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 UNR and the Task Force developed 
to guide the management of Minnesota's Peatlands.^ These policies, 
now being inplen^r.ted (s.'o acco.-.panying handout), w.*rc 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 bum is compli-«ntary with this emphasis.

Develop-ent Oonortunitiet (also see accompanying handout)

Minnesota's peat resources provide the opportunity to derive energy 
in several forms but the most important initial application is 
direct combustion as a substitute for coal. This is widely practiced 
in Ireland and Finland wliere significant percentages of electric 
generation and hone heating depend on peat. 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 
ne-essary to initiate novenent 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 
rv»y be important. These include gas and liquid conversions that 
are discussed elsewhere.
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Devclopraent Impact!

Ihere can be both beneficial and nfgative impacts from peat mining 
and developr^ent. The latter, we are confident, can be mitigated or 
controlled for snail and siodest scale mining activities employing, 
for instance, water retention at drainage outlets and measures to 
control wind erosion of stockpiled peat. In addition, the D.{R 
includes stringent reclamation requirements in all its peat mining 
leases.

The potential positive impacts of developr.ent 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 un^-cplovment. Within 
fifty miles of the major Iron Range Communities, for example, there 
arc several hundred thousand acres of peat with development potential. 
Job potential should not be overestimated, however. Peat mining 
enployirent will probably never replace the jobs lost in the declining 
iren mining industry. Instead, there is a potential SO 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 Peat Planning Efforts

Neither the proposed Virginia Test Bum nor any other current peat 
or biomass endeavor is the sole province of one agency or group.
Mist has distinguished peat development and aunagement efforts, 
especially the past three years, is its intensely interactive and 
coopera'-ive nature. In addition to the important roles of the two 
peat advisory groups (Peat Advisory Consittee 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 OMR in part

nership with the Energy Division of DEPO has met on numerous 
occassions with local, county, and regional groups to discuss the 
opportunities for local peat development initiatives. Special 
esq>hasia has been given the identification of suitable peat resources 
in areas accessible to various northern Minnesota cosaHinities.
Findings of this work have been widely shared (in Itasca,
Koochiching, St. Louis, Aitkin, and Carlton counties and in various 
coesaunities).

In summary, the Virginia Test Bum Proposal has significant statewide, 
regional, and local significance and its planning and implementation 
have been characterised by the intense cooperation of state, local 
and private concerns. If financial support permits the test to 
occur, we may expect several is^>ortant benefits including, the 
promotion of a new industry with impacts on direct and indirect 
employment and, the beginnings of a trend to sudte Minnesota more 
energy independent. And this can occur in an area of the state with
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high unemploynenc, rural character, antf crying need [or diver
sification and value-added enterprises. Parenthetically, support 
for the test bum proposal will not be at odds with or duplicate 
effects of the recently passed Iron Range eaergency eisployaent 
initiative. That legislation pernits only 25? of total funds to 
be spent for long rang* developnent projects; the rest Bust be spent 
for isssediate enployment opportunities. The test bum proposal, 
in contrast, is part of a long-range plan to careful)/ develop 
peat land energy resources.
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min?:esota'S peat/biomass pp.ocrah

CtJSKNTPOLICIES Ai.’D activities

Policies

% . 
• '

The DNR has developtd policies with respect to peatland resources based 
upon 5 years of field-based research and the review and consent of numerous 
agency staff, citizens groups, and legislative bodies. The Governor's 
(appointed) State Interagency Peat Task Force (led by DNR and including 
Agriculture, DEPD, S?A, PCA, LCMR, end others) has played a critical role in 
coordinating the development of these policies and continues to promote 
the rational stanagement of the resource. Policies governing the leasing 
and danagenent of the peatlands include the following points:

Peatlands should support s diversity of'usSs including energy, 
horticulture, agriculture, forestry7 rscrsstlon and protsctlon.

Dsvclopasnt cost ba accoapanled by proper environmental controls, 
ssMsng them, rctltcring of air and water, nitigatlon of adverse 
impacts, and |Te=lanacion of mined areas.

For the prescr* 
feasibility ar 
acres will b* 
subsequent y« 
demonstrated.

, and until technological progress and economic 
otherwise, leas^ tracts of a maxiBim of 3,000 

ffered in pVjblic sale. Lease area additions in 
t will be granted developers if need is

Is and has been encouraging concrete devcJop-rent 
:be private sector; to date only one (Fleet K^t). 
It. is the Department's estieate that aconomlcs, 

not state government policies, are Chs chlsf impsdirasnt to 
developmsnt. * '

The Departner 
proposals fre 
hss surfaced.

CURRENT MA.VACEME.N7 ACTIVITIES

Ths DMR and ths Interagency Peat Task Force are proceeding on a number of 
fronts to promote reasonable peat/blonass development, a few of which will 
be nenr '.onsd here.

Mapping Resource Availability

Pecently, the DN'R completed the first phase of a continuing computer
program designed to identify areas of the state's peatlands that 

have the highest suitability fro energy, horticulture, agriculture and 
C'bcr uses. So far, the Peat Program has napped, in en eight county region, 
the areas of peatland that are available for leasing for energy purposes 
(see attached press release). FoPo'-ing on this initial work the progra.-n 
plant to further refine the peat suitability criteria to include water 
proximity and other variables.

i.:



Virj^inla Tot Burn

Th« T*»>; Forc« on Peat is iponsorlnj the testing of pett In the
bailers of^the pn-er plant In Vlrslr.la, Kinr-sote this su--.er. The test 
vill establish the feasibility of burrlr; denslflcd peat as a substitute for 
coal. If sateessful, the city of Virginia has expressed interest in uilng 
pt-vt if ths costs are eo.'petitlve with coal.

Current Leasing Activities '

The E::?. leased Che peat in the Vest Central Lakes Bog in Ceaerber l93l.
In 1552 the Eepart-ent plans to lease ore or two additional deposits tf 
terar.i warrants dolr.j so. The Peat Progran also has identified other 
hartiaa’.tcral bogs In C counties that appear to ba suitable candidates for 
leasing and has had contact with the county boards of aeveral of these 
counties to coordinate state and county leasing efforts.

T.-:: ??.os:;:r5 rcr. iiat Eicrv-ss rivELOTiT::?

Ccxpantes and Co.-terrs Expressing Interest In Peat/Bio-nass

Ihs D’.a an-l UiPO have b-^en in contact with a nurijer of parties Interested In 
peat and/:r bioxaee develop~ent. These include the Anerlcan Peat Corpany 
of Hill Cit;., M:r.-.isotr, Stntt f.ri:;uett, Superior Wisconsin (Sob Baaudin), 
Po-ar-o-Pest (Gardner MtKay In St. Louis County), Cene Harter of 
Ccllforr.la (who o.-f 4,031 acres of neat near Zin), Control Data (Interested 
In the future business a ,'#at industry night represent) and one European 
producer (fro.n Sw«den). In addition nur:erous inquiries from consulting 
firm and Interested conparles fron srounu the country signal that Interest 
is high In the potential of peat for energy producClon and ir. horticultural 
r.arhcts.

Potential NarVets for Pcat/31'^ -mss . .

Past can be converted Into solid, liquid ot gaseous fuels. The solid fuel 
narket consists of existing large boilers and new boilers designed to burn 
pest.

The existing boiler will, in cost cases, require a peat fuel which Is quite 
dry and dense. A peat cube or briquette containing lO to 2CP. ooisture 
would probably be satisfactory. The fuel should cost about 530-$35 per ton 
in order to directly cot.pete with western coal. This price Is lover than 
what can be reasonably expected fros a new, relatively low volure industry. 
Hc-cver, econonlc benefits gained froa peat production may veil Justify a 
subsidy which could get the industry started.

:.tw boilcra would rost likely Sc designed to burn csillcd peat. The use of 
p**-. in this for- would reduce its cost. In the long run, conversion to 
rilled p-ist could clir.lnatc the need for purchase subsidies. A ratursl 
projresslcr w-ould be to s^nrt with Ccnsiflcd peat in existing boilers, and 
O’.tr tlr.* convert to newer equlp-cnt as production econo.-alcs dictate.
Ir any case so-xe form of help will be needed to get the new industry started.



Liquid and £.a<c.out fuel can be proiuced fr«>n peal tbrou^h gasification ar’d 
ebemieal aynthesia. Yfi'- first step In tb»- protens Is r.-!sI f icat ien to 
prudiice a nlxlure of c.'irb'^n r•ano^if^c and hydro'cn. This nlxturc way then bs 
teacted to produce methane (pipellre qunlily C«s), nethanol (a potential 
liquid fuel), or other cheuicals. The cost of "hese fuela produced fron 
peat could be c^-.petlt Ive with deregulated natural £as, Alaskan, or newer 
note expensive petroleur^. They will not corspete at current prices, which 
•re influenced by costs of older traditional eoersy supplies.

a

Potential markets are quite large. Pipeline quality gas could be injected 
into che existing distribution system to displace Canadian supplies. 
Methanol could be used by local refineries to improve the octane rating of 
unleaded gasoline.

Eveti a staall substitution of locally produced fuel would create a large 
•concmlc benefit In northern Minnesota. A 6 Billion gallon per year 
methanol plant could generate as R*ny as 60-70 jobs and about $800,000 
per y. n of Ircc-- p'u*. sales taxes. Ten planta 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 ior these fuel production 
processes.

hong-torn Rese-ir-b r’-eded

Lookjng beyond the ir.-edlate potential for mining peat for direct combustion 
we must plan for energy production from peatlands and other wetlcnds in the 
long run. Minnesota's best hope In this regard lies in renewable biowass 
crops -- wlllo-.-s, cattails; on# other'fast growing species that can thrive 
on marginal lands. The Interagency Task Force recently submitted a proposal 
to the LC*:’ to do h.-nds.er.-work in the field with growth end productlvlly 
of bionics crop! and harvesting nethods.

ft



Current Status: PcatlanJ Mana^e-ieat Activities
1

Sir.-c the rel.ase, in sur :cr 19SI, of the I’cat Pro;'.ran Final Report 

a.'.i’ -'c-licy Reco: endations to the Legislature, the Dejiattrent of Natural 

-rccs £r.i the other agency nc.-.bers of the Interagency Peat Task Force 

have- vcrkei! to enunciate a rational developuc.t process for the state's 

psatlar.Js. An aspect of this is the recent uork of the n\R Peat Prograa 

to rap peatlt^r.is of highest suitability for the variety of uses 

recoamer.ded in the Departnent’s policies. Before discussing the findings 

of this rapping process, however, a short review of the state's peatland 

rar.aser.er.t policic* is pro/ided he’ow.

Peatland Policies Overview

4 To encourage a diversity of uses (not only energy but horticulture, 
forestry, wildlife, and others);

4 To offer leases for up to 3,000 acres in public (seal.-d bid) lease 
sales; •

4 To raintain northern Hi: uesota’s high qu. lity of environaent by 
requiring: ^

-Mor^tjor^ng of air and v.iter connected wi.h peat nining operations 
or peatland drainage,

. -Iroact control aeasures, such as settling ponds for bog outlets,

-Kccla-aation of all nined or disturbed leased state pcatlsnds, and

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

Current Policy Status

The ONTl is currently encouraging proposals for peatland leasing.

To date, one bog (best Central Ukes) has been leased to a prospective 

horticultural and energy peat producer. Oihei bogs will be offered as 

interest is expressed. There are no barriers at the st.-ilc level to 

ir-eJi3tc ir.itiatio;i of the Itusi ig process, shauld mtuicst be expressed.

V.l



r
Tre only barriers to t?te initiation of 3 pr^t-b--.ti! imiustvy in Hirne-

%
sara are econoaic anJ, to sc";? extent, techr.;.-..!. Peat rj/ initially not 

be able tc compete with cheaper coal. In th? slott nia^, ccononic

brrst ray be required to establish the ccor.< -.U .V.-'sih; It;y of pent fuals. 

C-ae a ~ar\et is created ard de-and estahlia'.eJ a,..'r.'>t:c subsidy ri^ht be 

diainished or dispersed with. It is lilely that the econ'' ;ic and 

ea?loyr.cnt bsr.sfits of initiatlrsj a peat-based c.-ercy ind^itry will out

weigh the costs.

Current Pearland Manategjn; Efforts

The identification cl psatlar.d areas suitable for horticultural or 

e.rerjy vininx (as well as other developoenc t>-p8s) is a principal 

“arassr.ent activity of the L :R Peat Prograa. Using infoination being 

gathered by the Peat Inventory Project we arc identifying the depth, 

quality, extent, and location of Minnesota's significant deposits. To 

date, the Inportant peat resource counties of St. Louis (the SH part), 

Koothiching. Aitkin, Beltrasl (northern part) and La’e of the Koods have 

been surveyed and sxnpled. Feports Jcscrlbini peat rharactcrlstics in 

these counties are available for St. Louis and IU>ochiching. nearly avail

able for Aitkin, with the balance of reports to be Bade available over 

tr.e next Id renths.

The caps produced by the peat inventory project are excellent resource 

caps by thenselves. However, we have added further to their utility by 

encoding their Infomation in the LMIC consputcr files. This step pemitl 

the co-bination of peat resource infomation with the plethora of cultural 

end physical information existing in the LMIC files.

rape can be produced through this neans to show peat resource 

characteristics in co-bination with, for exa.-.?le, pcatland osmership,

V.2



acces«ihi 1 ity. cliicance frunj cities, writer pro-.i:ii?>- of pei-t

presence of forest cover types, an<i rr.r.y othet variables.

Recent'.y, the jnosram protijced corp.iter r >ps that identify peat lands

aatisfyins three current state r.ana,;e-: t r.ec.'.-.sjuci rteally;

-the need to protect so:.i? catcy.o: :.s of pv. Hand fron c'evelopnent 
(cxarplcs-wildlife lands, forest resources, hi^Ii a;.e«sity areas 
and areas of scientific interest)

-the need to identify areas of psatland available for i?r.Tediate 
development

-the need to allocate the balance of the state's resource to a 
peatlard reserve fron which, should future requirements dictate, 
acres could be withdrawn for a variety of uses.

The nap followinj? this narrative shows the peatlands in an eight-cou.nty 

region in northern Minnesota that appaar to be suitable and available for 

irmediate development. OF course, norc detailed site analysis and inven

tory will be required to identify sites for concrete development proposals. 

Specifically, the rap shows areas of p::.tlaiid in the S-county region t’-.at:

1. arc at least 1000 acres of contiguous bog in size;

2. arc no farther than 51 miles from one of the communities of 
International Falls, Grand Rapids, Duluth, HiVning, Virginia, 
and Bamidji;

3. are within o.ne nile of a road access point, but no part of the 
bog is farther than 6 miles from the road;

4. are not in recommended protected status (wildlife management 
areas, or unique areas);

5. arc statc-ow-nerd and, therefore, Icaseable.

Peatlands with immediate development potential total n«*arly a million acres. 

Ha’..ever, due to technical difficulties in computer programming, we have 

not yet identified the depth factor for these peatlands (mining requires 

at least 5 feet). A guess would be that 20 to 50". of the total arc peat- 

;.r- -.tcr than 5 5^ et in (’■ pth. crur.-.o, th^■ i.h tl loujr acreap.t'S 

could have v.alue for btoenergy crops, ftrrstry or agriculture. In addition,

V.3



there are 123,000 acres of private pratlantl holilinijs and over 2.S 

ntllion acres of paatlani reserve, uhicli includes areas that are 

currently inaccessible, scalier than 1,000 acres, protected, or in pro

tected ownership categories such as tribal lands, state rad national 

parks, the iv.VCA and so on.

Sa.-.r-3ry

Finland, a country rich in peatlar.ds and advanced in peatland 

development and ciaaagecent, has about 100,000 acres under production 

currently. Froc this plus some additional acroa^e to he added about 10 

percent of the ration's energy needs will eventually be provided. The 

Minnesota Peat Prograa has identified, through its computer napping 

activities, between 2C2,000 and 300,030 acres of deep, available, a;;d 

rccessible peat th.'.* could be leased in 3,000 acre units by the state to 

private sector producers, assuming enviror.niental and other rules be 

satisfied. This resource and our state policies, the Inter-Agency Task 

Force hclievei;, set the stats for the kind of peat-basVd energy industry 

thriving today in northern F.uropel

V.A



PEATLANDS WITH POTENTIAL FOR DEVELOPMENT 
NORTHERN MINNESOTA
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Economic Benefits of Peat Development 

Introduction

The Minnesota Interagency Peat Task Force, the Virginia Public 

Utility Connisslon, 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 

d 0 c u me n t

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 environmental benefits will be 

1ncluc'''d in the discussion. Direct cost savings in energy production 

could be realized if peat Is cheaper than coal. The purpose of this 

paper is to discuss other economic benefits beyond the direct cost 

savings.

Valve Added

This test will demonstrate the feasibi11ty 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 energy production. 

If this development’ occurs, it will create a new Industry with charac

teristics of the mining or agriculture Industries.

At present, Minnesota’s electricity and district heating are 

fueled primarily by coal. Western states such as Montana and Worth 

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 mined to replace coal. It will create 

jobs in Minnesota that would have gone to other states.

Peat development v;ill also enhjnce the overall level of economic 

development in Minnesota. 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 multiplif 

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 qujntitative measure of the multiplier effect. Every dollar spent 

on energy from an electric utility generates SI.61 of economic output 

within Minnesota. By contrast, a dollar spent on electricity from 

peat or biomass would generate between S2.00 and S3.00 of gross state 

output.

The benefits to the state as a whole are clear. However, this is ar: 

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!i 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.



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.

A recent study by the U.S. Congress showed that 4814 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 remaining 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 i*s the extraction of sphagnum peat 

moss for horticultural use. Sphagnum peat comprises 2% of the total
•I

peat resource in Minnesota. Thus, extraction for 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.
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The following discussion pertaining to the direct conbustion 

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

Report".
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1.0 INTRODUCTION

The Minnesota Interagency Peat Task Torce, In cooperation 

•«1th 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, 

198?, at the municipal power plant in Virginia, Minnesota, Is 

the first hands>on effort to oemonstrate the technical and 

economic viability 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 develop 

new businesses and industries and, importantly, to help reduce

the State's dependence on traditional fuels-oil, coal, natural
• -

gas>-which must be impurted. In order to determine where and 

when peat could be utilized in Minnesota, it^ 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 Hy was designed;

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

4) prevailing conditions relating to fuel handling, .^sh 

production and other operating characteristics.

While 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 f arcc, under the lead 

of the Department of Natural Resources, coordinates peat policy 

for the State of Minnesota. The task force includes representa

tives from many groups concerned with the use of peat: the

Department of Energy, Planning and Development, the Pollution 

Control Agency, the Department of Agriculture, 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. Its 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 harvesting 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 Inpact of Peat Devciopraent

In 1979 the States of Minnesota. Wisconsin and Michigan 

Imported a total of 21 million tons of western coal that cost 

S406.4 Billion. This represents a significant flow of coney 

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 41t 

of economic activity In the state. The following table

illustrates the potential for fuel
•-

peat usage.

Minnesota Wisconsin Michigan

Western coal
imported in '79 
(ni1 lions of tons)

12.1 . 5.2 3.7

Cost (millions 
of dollars) '$203.9. $98.4 $104.1

Equivalent of coal 
in dry peat fuel 16.3 7.1 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>th1rd of the coal used in Minnesota is used near 

i.jrthern 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 provide us with an Initial estimate of 

the test results.

4.1 Method of Approach

The approach to this project Is Intended to conform to 

accepted Industry standards, thus allowing for naxlmum 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 repair where needed, such that a 

base line condition can be defined. As testing 

progresses the equipment (of most Ijiterest 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 ASME^ 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).

^American 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 tests are 

required for determining the boiler efficiency. In 

addition to these analyses it is desirable to run 

tests for: .

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 Needs and Facilities

The personnel required for this project will be drawn 

fron the following sources:

1) Virginia Public Utilities

2) Minnesota Department of Energy, Planning and

Development • Energy Division

3) As yet unspecified r <itants In the areas of:

a) test management

b) stack testing

c) laboratory analyses

d) fuel preparation and delivery

Note: Some of these tasks cay 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°F. 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 figure 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 tleie, the planned starting date is Septenber 1, 1982. 

4.4 Budget

Estinates of major budgeting outlays are included in Table 3. 

Cost figures for subcontracted activities are the best estinates 

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 

performance 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 currently 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 provide 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.



rt
►

^does not include test 1 (test 1 * eastern coal)
• •

totals do not Include fuel contingencies
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TABLE 1: FUEL MIXTURES

Tcii 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 0 150

TOTALS 355 ^ 325^ 660^

^estinate of fuel required for 24 hour test «

L.
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TABLE 2; REQUIRED HEASUREMEm TO BE TAKEN 

Weights of:

1) fuel fired

•
• 2) water fed

3) water blown down
•

4) ash pit refuse

5) fly ash

Tenperatures of:

6) feedwater * »•

7) superheated steam

8) gas to and from air heater

9) air to and from air heater

Pressure

• •. 
cf:

10) stean

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
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Personnel:

State
Virginia Public Utilities

Subtota1 $ 21.850

Fuel:

120 tons* eastern coal 0S67/T 
490 tons* western coal P 33/T 
530 tons* peat cubes 0 30/T

$ 8,040 
16,170 
15,900 

Subtotal S 40,110

Subcontracted Activities:

test nanager 
stack testing
laboratory sanple analyses

$12,000 
23,000 
7,450 

Subtota1 S 42,450

Miscellaneous:

instrumentation preparation 
computer time, printing, 

travel expenses, etc.

$ 3,000

6,590 
Subtota1 $ 9,590

TOTAL $114,000

*Equals Estimated Requirements plus Contingency
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FIGURE 4: TIME SCHEDULE

Month

1) Boiler inspection and
prcpara tion

2) Fuel delivery and testing

3) Sample analyses

4) Interpretation of results
and report publication

to
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Appendix; Theoretical Performance Calct iations

Tables A1-A8 provide some estimates of boiler performance 

when different fuels are used (eastern coal for which the boiler 

was ''^signed, western coal and peat). Representative analyses 

of the fuels (see Table A9) were selected and calculations based 

on the following assumptiuns:

1) combustion air 9 70°F, 4SS relative humidity

2) flue gas temperature 9 300°F
3) steam 9 400 psig. 725°F (h^ • 1376 Btu/lb steam)

4) feedwater 9 240°F (h^^ • 208 Btu/lb water)

5) unburned combustible 0 0.25 lb/100 lb fuel

6) maximum feed rate is limited to a. volumetric 

flow of 240 ft^/hr

Table A1 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 

fuel 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 naximum steaming capacities with 

different fuels assuming that output Is limited by the volumetric 

flow through the stoker. Note that denslfied peat at 20X 

moisture will provide only about 62S of the boilers rated output.

Table A4 shows a division of ash flows based on the ASNE 

standard of 0.C5 pounds of fly ash pjr 1000 pounds of flue gas.

Tables A5-A8 provide comparisons of some of the other 

important operating parameters. 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 

differences may not be significantly different.
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TABLE A1 THEORETICAL BOILER EFFICIEnCY {decimal)

X

Moisture e 1?0?I Theo. Air 9 140X Theo. Air
Fuel Content n n -

Peat 20 0.808 0.934 0.800 0.933

50 0.686 0.793 0.677 0.790

Uestern

Coal 20 0.814 0.941 0.805 0.939

Eastern

Coal 5 0.865 • 0.057 • «

note:
n« output/input

f. ■

L . i
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TABLE A2 THEORETICAL FUEL VOLUI^E

oow-d

ro4** sieam)

X
Moisture

Content

9 UOX Theo . Air 9 140X Theo. Air

Fuel
•
V

•
V

Sod

Peat 20 1.62 7.71 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 
Coa 1 20

•

0.28 1.33 0.28 1.33

Eastern

Coal 5 0.22 ^0.21 • •

Note:
V ■ ft. fuel/100? steam

f. •
fuel bulk densities calculated from:

density « dry density/(l-«oisture content) 
where the following dry bulk densities are used: 

sod peat P 10 pcf 
densified peat P 25 pcf 
coal 9 50 pcf



TABLE A4 THEORETICAL ASH FLOWS (#ash/100# steam; fash/10® Btu)

t
Moisture

Content

9 1202 Theo. Air 2 1402 Theo. Air

Fuel ”fl •'b "t fe "b K % ^e

#ash/100# steam

Peat 20 0.12 1.32 1.44 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 1.8C 1.79 1.84

Western 
Coa 1 20 0.12 1.44 1.56 1.50 1.54 0.14 1.44 1.5C 1.50 1.55

Eastern

Coal 5 0.11 0.93 1.04 - — 0.13 0.92 1.05 — --

#ash/10® Btu • .

Peat 20 1.03 11.30 12.33 ’ 1.20 11.30 12.50

50 1.28 14.55 15.33 -1.46 14.64 16.10

Western

Coal 20 1.03 12.33 13.36
A

«
1.20 12.33 13.53

Eastern

Coal 5 0.94 7.96 8.90 1.11 7.38 8.99

Notes:

n • fly 
b ■ bottom 
t • total • «b.x/«b.e

Q#

j
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TABLE A3 MAXIMUM THE0!^ETICAL STEAMING CAPACITY (1000# steam/hr)

%
Moisture

Content

e 120S Theo. Air 0 140!i Theo. Air

Fuel ^’s fe ^e

•

fe f'e

Sod Peat 20 14.8 0.13 0.25 14.6 0.13 0.24

50 11.5 0.10 0.19 11.4 0.10 0.19

Densifled 
Peat 20 35.9 0.32 0.62 36.9 0.32 0.62

50 23.9 0.25 0^48 28.6 0.25 0.48

Western Coal 20 85.7 0.75 1.43 85.7 0.75 1.43

Eastern Coal 5 114.3 1.91 114.3 1.91

Note:

Ib^ /60
5 * X

Maxtmuro steaming capacity Is based on a naxlmum volumetric 
flow rate (for fuel) of 240 ft^/hr (3 spreader stokers with 
a maximum capacity of 4000#/hr each: assuming a 50 pcf 
material density this yields 240 ft^/hr for all 3 stokers 
together)
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TABLE A5 ADIABATIC FLAME TEMPERATURES (°F)

P 120-. Theo. Air P 140S Theo. A

Fuel

Moisture

Content Ta

Peat 20 3315 -245 2990 -185

50 2747 -814 2513 -662

Western 
Coa 1 20 3303 -253 2972 -203

Eastern

Coal 5 3561 3175

Mote:
a ■ T - T ‘‘e a.x a.e

TABLE A6 THEO^tETICAL FLUE GAS VOLUME (scf/1000 Btu & scf/100? fuel^

Fuel

Peat

Western

Coal

Eastern

Coal

Moisture

Content

20

so

20

5

0_12OX_Theo^Air
• • I

V _V__

9560 

6762

13.4

16.5

13.5

12.6

11128

15735

< P 140rS Theo. Air 
*”• *1

15.4

18.7

15.6

14.6

10969

7643

12C10

18247

Mot®'

V » scf/1000 Btu
I

V - scf/100# fuel
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TABLE A7 THEORETICAL FLUE GAS DEW POINTS (^F)

Fuel

Feat

Western 
Coa I

Eastern

Coal

Volsture

Content

20

5C

20

5

P 120 Theo. Air 

126.2

147.3

122.3 

105.6

'dp
9 140 Theo. Air 

121.6

142.7

117.7 

101.5

TABLE A3 THEORETICAL C9. (i)

Fuel

%
Moisture
Content P 120 Theo. Air

X C02
P 140 Theo

Peat 20 21.09 18.41

50 19.51 17.19

Western

Coal 20 20.37 17.72

Eastern

Coal 5 20.72 17.94
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TABLE A9 FUEL ANALYSES USED

Pea t Eastern Coal Western

County St. Louis Allegheny Carbon

State Minnesota Pennsylvania Montana

C 53. OX 73.8X 59.8X

«2
5.3 5.3 5.6

30.0 8.? \- 21.0

«2
2.5 1.5 1.3

S 0.3 1.1 1.1

Ash S.9 10.2 11.2

Gross

Heating 
Vi lue

9149 ’ 132f7 10525

Q OX KC)
4






