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INTRODUCTION

A major question facing Minnesota concerns future use of the peat-
lands and associated wet mineral soils owned by the State. The sub-
ject of this proposal is use of those 1énds for biomass production.v
The workscope coVeré pilot scale 1énd preparation for‘biomass produc-
tion, gfowth and productivity of biomass crops on peat]ands, measure-
ment of the}en91ronmental impacts of bioméss production, and wetlands
1nVentory and site selection.

Past study efforts by the State can be characterized as a deter-
mination of current cbndftions of peatlénds. A']éfge part of‘the work
was aimed at defjning the écreage and composition of the resource base.
The federal goVernment also supported the inventory work; but its prin-
cipal funding has been directed priméri]y to a specific conversion tech-
nology- gasification of peat.

A third course of action is suggested in this.proposalf Up to now
questions of peatland deVe]opment for energy purposes haVé centered on
extraction and gasification in é large p]ént‘ The fssUé has centered
on saying>fyes"_or "no" to large scale gésificétion.- The wbrkscope laid
out in this'ddcument_cou1d lead to energy productidn which is mofé benign
environmenta]]y. In ény case, biomass production is the_]qng’run out-
come of any peatland deVe]opment, so seeking for wayswto‘optimize long
run.productiVity is a worthwhile goal;

This pkopoéa] was developed by the Minnesota Energy Agency (MEA),
and the anerals Division of the Department of Natura] Resources (DNR).
It is supported by the other Peat Task Force member agencies: the Pol-
lution Control Agehcy (PCA), the Department of Agricu1ture'(Ag), thé

Department of Economic Development (D.E.D.), the State P1anhing Agency



(SPA) and the Iron Range Resource and Rehabilitatidn Board (IRRRRB).
The proposal has been coordinated with work supported by the U.S.
‘Department of Energy (DOE) through Minnegasco and the Institute of
Gas Technology (IGT),} It blends various efforts fnto a coordinated
structure which will yield answers necessary for land usekpojicy

decisions.



BACKGROUND AND JUSTIFICATION

This project proposal represents én intersection of need and oppor-
tunity. The need is based on Minnesota's energy situation and its
relationship to the problems facing the codntry. The oppqrtunity is
the possible development and use of peét]énds and wet_minera] soils to
meet these needs. |

‘In order to become energy independent using traditional fuel sources
by the year ZOOO, the United Stétes woﬁ]d héVe to discover petroléum
and natural gas fn the amount of billion barrels. This amount ex-
ceeds cuWrent‘Uﬁited States proVen reserves and requifes discoveries
the same size as the Alaskan field eVery yeér for the next ten years.
Most energy analysts believe that traditional fuel resources in these
amounts are not avdilab]e, therefore, éttention has focused on synthe-
tic fuels. Synthetic fuels currently under consideration are based
primarily on foésf] energy resources, such as coal, oil shale or other
mineral deposits. |

Producing sufficient energy to sﬁpport oUr economy through eifher
traditional fuels or fossil synthetic fde1s;.regérd1ess of the source
(OPEC countfies,'North Dakota, Colorado oil shd]e or gas from Canada),
will result in significant dollar drain for Minnesota. The'Staté would
have to increase production of agricu]tdre, minerals, foréstry and
manufactukedngOds to compenséte for the do]]ér'draih or suffer econo-
mic decline. However, increases in these sectors will be difficult to
achieve becéuse ofvresource limitations and the negative influence of
high fuel costs. A competitiVe Minnesota renewable fuel industry, and
economic deVe]opment based on Minnesota's traditional industries, could

proVide support for each other.



Past studies by the Energy Agency have shown that biomass techno-
logies offer the most significant, and most effective, near-term renew-
able energy systems for Minnesoté; HoweVer, Minnesota cannot produce
large percentages of our State's energy needs from our agricultural or
forest Tlands on a sustainable basis. Since the State has no conven-
tional fossil fuel resources, it must look to other land areés for bio-
mass energy proddction The 5.9 million acres of organic soils (peat)
located in the northern part of the State represent a s1gn1f1cant oppor-
tunity as do the 12 million acres of non-peat wetlands.

Peat can be considered an a]ternative fossi] energy source to be
mined for its energy content. Significant amounts of synthetic fuel
could be produced from peat feedstock, bUt long term.productfon would
be 1Timited by its non-renewable nétUre and mining economics; However,
peat can also be considered a soil to be used for growing biomass.‘

Not only can biomass be converted into the same fuels as the original
peat, but 5t is also renewable. |

One of the major policy questions facing the Staﬁé of Minnesota,
is what to do with'the‘peat1ahds. Should the State adyocate 1eaVing
all of them in their natura1 state, or should it encourage using part
of the peatlands for other purposes sUch as agricu]ture, forestry, |
mining, or as 1and‘for growing specié1 energy crops? A major consid-
eration in answering this question is the lack of uniformity in Minne-
sota peatlands. Not all are peat bogs. Some contain a mixture of .
organic soil (peat) and wet mineral soils. This soil mixture is often
scattered throughout any peatland region. Secondly, peat depths vary
considerably within any given land area. The biomass production empha -

sis in this proposal considers these charécteristics by defining a



workscope that tests a wide Variety of possible conditions. In addi-
tion, this project will make technical data available by late 1983
to help answer the leasing question. | |

The Staté owns about fifty percent of the avai1ab1e peatlands and
therefore is in a position to control méjor wetland deVe]opment. Since
the State also implements environmental laws goVerning the use of Minne-
sota's resources, it is interested in the impacts of resource produc-
tion and conVersion. It dis perhaps less interested in the engineering
needed to develop conversion technologies, for example, gasification.
However, these two elements must be coordinated so that impacts of the
total system‘can‘be defined when 1eésing decisions are made.

This proposal focuses on deQe]oping data which will allow the State
to assess impacts resulting from Qse of peatlands for -growing épecia]
energy crops. The special energy crops grown wou1d be used as feed-
stock for an energy conversion industry which would convert the bio-
mass'resource,into solid, liquid or gaseoUs erls. Excavation would

be conducted to prepare the land for growth of special energy crops.



PAST EFFORTS

The State of Minnesota, triggered by a Minnegasco lease request,
initiated substantial studies of peét]dnds in 1976. Those studies
can be characterized as measurements of base]ine‘or currently exist=
ing conditions. WOrk‘included an inventory of resources, measure-
ments of base1ine enyironmentél conditions, estiméteé of economic
impacts of peat Qti]ization, p]ds legal research on the utilization
of peat. This work led to preliminary policy alternatives which were
considered by the Minnesota Legis]éture in 1978.

Additoinal information needs were then defined and work programs
were initiated to include further stUdies of reclamation, inventory
and alternative uses, plus deQe]opment of more precise environmental
measurementé. Current work focuses on two potential uses for peat and
four traditional uses including preservétion, use of peat soils for
agriculture and forestry purposes, and mining of horticultural peat.

New uses include peat mining for production of industrial chemicals
and energy. The major emphasis of peét for energy works was on using
peat as a feedstock iﬁ~a large scale gasificétion‘process.

During this same period, the University of Minnesota, supported by
DOE and the State, was investigating the growth and productiVity of
both woody and herbaceous biomass crops on peat and minerai soils. The
University'Soil Science Department Undertook é major DOE»project to
evaluate the growth and productivity of woody biomass species. The Col-
lege of Biological Sciences, supported mainly by the State of Minnesota,
has been investigating fhe growth, productivity and chemistry of wetland
plants for energy purposes. The p]ant'receiving the most intenée study

is the common cattail. The current study effort is divided into four



major topics: growth and productivity of the plant material, p]ant'
biochemistry, harvesting, and an analysis of the land areas which
might be used to‘grow wetland p]ants;

During the summer of 1980, the work on both wetlands and woody
biomass expanded greatly. The UniQersity of Minnesota deVe]oped pro-
pagation'techniques for woody biomass that has allowed the researchers
to move to acre size plots. Several large areas of willows have been
planted at the Iron Range Resources and Rehabilitation Board (IRRRB)
research farm at Zim. The wet]dnds p1ént work has expanded at both
Godward's wild rice férm, north of Aitkin, and at Zim. Three 100°
by 50' areas were éxcaVated and prepared ét Zim for studies of growth
and productivity. The reseérch on both types of species is now at the
"field station" staQeQVAnd it is expected that p}ot sizes will dincrease
dramatically in the future. |

In another project, the IRRRB purchésed and installed a small scale
1owatu.gasifier. It plans to experiment with this system using peat
and combinations of peat and biomass, sdch és wood chips. The object
of this‘work is to determine whether Tow-Btu gasification can be pfac-
tical forba community scale cogeneration system.

The U.S. Department of Energy has sponsored several large studies
of peat gasifiéation through Minnegésco and the Institute of Gas Tech-
nology. This work qgncentrated on conversion technology assuming that
a satisfaétdry resource could be made available. Work has proceeded
from laboratory scale gasification tests to the pilot-scale tests cur-
rently underway at the Institute of Gas Technology. The DOE supported
work is aimed at determining whether the gasification process can be
commercialized. DOE has also supported a minor amount of work on lab-

scale biological conversion of peat to methane gas and 1ab;sca1é gasi-



fication on biomass.

The United States Bureau of Mines completed a small amount of
work on mining and dewatering techno1ogy; This work consisted of a
single test and did not lead to any positive conclusions. Its re-
sults cannot be used as a basis for scé]e-up to a commercial size.

Minnegasco has received a $4 million grant from fhe Department
of Energy for a feasiblity study of the peét géSificafﬁon system.
Their study will be completed in March or April of 1982. .It’shou1d
proVide the basis for a federal determination of whether to broceed
with a demonstration of peat gasification, if DOE remains ihterested
in those kinds of aétivities.

The federally supported work coU]d lead to pressure for construc-
tion of a commefcia] scale gasification féci]ity in Minnesotq. A
major question facing the State is whether it wants to supporirthat
construction.

Past federal efforts can therefore be charécterizedvas a concen-
tration on cohversion technology with 1little or no emphésis p]acedv
on resource questions. It is, of codrse, these resoukce questions

which are of primary interest to Minnesota.




POLICY SUMMARY

Peatlands are a.va]uab1e resource, capable of serVingvmany uses,
including hbrticu]ture, agriculture, forestry, energy, industrial
chemicals, sewage treatment, recreation, scientific sfudy, wildlife
habitat, water fi]tratidn, and preservation. Accordingly, the Depart-
ment of Natura1 Resources recommends that peatlands be managed cau-
tiously so that the résource can be used by present and future gen-
erations, and that the management of this resource be flexible, to

allow for changing needs and expanded knowledge.

Peatland Uses

Department of Natura] Resourcés

At present, peat]ahds that have high potential for fofestry, wild-
life management, or natural area preserVation should ﬁot be offered for
lease, so that peatiands will be preserved for such uses.

Forestry - Peatlands that are highly valuable for their forest re-
source should be managed for that purpose. The present and future po-
tential of peatlands for forestry should be considered when evaltating
lease proposals.
| Wildlife Management - Peatlands that‘haVe significant value for wild-
life habitat should be manage for that purpose. Existing and prdposed
wildlife managemeht areas need to be protected from incompatible‘develop-
ment. Thé_va1ue of peatlands as wildlife habitat should be one of the
criteria used in the‘e9a1uation of proposals to lease peatlands outside
of existing or proposed wildlife management areas.

Peatland Protection and Preservation - Peatlands should be set asidé
that will preserve endangered, threatened, and rare peatland fauna and

flora, representative types of peatlands, unique geomorphic features,



and peatlands having significant scientific value. Candidate peatlands
of such distinction are now under study by the Task Force on Peatlands
of Special Interest. These peatlands should not be used until the
appropriate management of these areas is determined.

Leasing |

Peatlands available for leasing should be allocated for many uses
so that the needs of a variety of deVelopers can be met and particular
uses can be demonstrated.

DeVe]opment Siting

To guide the wise development of the State'é peat resources, the

- peatlands available for lease based upon several site-selection criteria,
including deVe]opment {nterest, existing and potential use, available
resource information, avai1ab11ity of transportation and utilities,
existing disturbances, location in the state, location in the peatland
and watershed, and potential environmental effects shou]d be determined.

Conflicting Uses

Certain uses of peat could preclude other uses. At present, the need
to prioritize extractive uses does not exist, given the current supply
and demand. Shoﬁ1d major use conf]icts-arise, it will be necessary to
study and recommend the approprfate use.

Size

As a guideline, leases should not exceed approximate]y 3,000 acres
(approximately five square miles) of peatland. The size of each lease
should be determined on the basis of the peatland, the watershed, and
the mining method.

Leases for larger-scale development should not be granted until the
technological, economic, and environmental feasibility is well documented

both conceptually and by demonstration.
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Environmental Management

Rules

It is recommended that tﬁe rules of the Environmental Quality Board
be amended to require a mandatory Environmehtai Assessment Worksheet
for conversion of 640 or more acres of peatland to an alternative use,
for the construction of a facility using 5,000 dry tons or more of peat
per year to»produce a fuel, and for the construction of a peét mining
operation which will use 160 or more acres'of>]and, It is further re-
commended that an Environmental Impact Statement be required for the
construction of a facility using 250,000 dry tons or more of peat per
year to broduce'a fuel and for the construction of a peat mining oper-
ation which will use 320 or more acres of land.

Permits

Drainage of all peatlands should be subject to water permit ru1es
promulgated under Minnesota Statutes, Chapter 105, and other applicable
lTegislation and the water quality rules of the Pollution Control Agency,
in order to brotect the resource and the public health, safety, and wel-
fare of the people of Minnesota. Rules have been promulgated for appro-
priation of waters of the state that pertain to peatland.

Peatland development projects should é]so be subject to other appli-
cable rules of the Pollution Control Agency regarding air qua]ity;

Mitigation

Mitigation of potential adverse environmental effects should be
required to protect water, wildlife, and air and the public's health,
safety, and welfare.

Monitoring

Monitoring of air, water, and land should be required in all leases.
Before a lease is granted, an approved monitoring plan should be

required. The lessee should be responsible for conducting or providing

-11-



for all required monitoring.

Reclamation

To insure»the future land-use capability of peat]ands, and to pro-
tect downstream and adjacent resources, reclamation should be required
on lands disturbed by peat development activities{

To insure édequate reclamation, a bond, security; or other assur-
ance should be required when there are reasonable doubts as to.the oper-
ator's financial and technica] ability to comply with the reclamation
plan. |

Reclamation should be staged over the term of a lease to enhance
the process of reclamation and to reduce the environmental effects of

unused disturbed peatlands.

_Leasing

Rents and Royalties

Both rents and royalties should be charged for extractive uses,
while only rents should be charged for nonextractive uses, so that the
State receivesvan édequate return for the resource.

Royalties should be.price indexed to fluctuate with the rate of
inf1afion'so that the return to the State is commensurate with current
dollars.

Competitive Bidding

Leases greater than 160 acres should be awarded through compétitive
bids for rents and royalties above an established minfmum so that the
State receives the maximum return for the use of the fesource. Negoti—
ated sales may be employed for lease expansions and when only singular
interest or use is ddcumented.

Expansionb

Peatland parcels offered for lease should be choseh with: considera-

tion of adjacent peat resources for potential deve1opmént, consistent

-12-



with the goals and policies of the Department of Natural Resources.

Speculation

Peatland speculation should be discouraged by requiring a certain
amount of development to be performed on a leased area within a pre-

scribed time.

-13-



INFORMATION EXPECTED FROM THE CURRENT STUDIES

Studies supported by State and federal goVernments will yield in-

formation in the following areas:

1)

Location of peat resources - Inventory work should define
surface locations of peat resources and the approximate
quantity of that resource available in Minnesota. |
Peatland locations that should be left in a natural state -
Inventory work has identified certain bogs which should be
preserVed because of their unique characteristics. These
areas, df‘course, subtréct from thekresource base which is
available for other purposes.

Existing environmental conditions in peatlands - Current

studies have developed extensive data on baseline water chem-
1étry; vegetation and wildlife characteristics in peatlands.

This data can;be used as a yardstick to measure potential use.

‘Gasification of peat using one conversion technology -

Gasification work supported by the U.S. Department of Energy
has concentrated on the "PEATGAS" process deVeloped at the
Instituté of Gas Technology. However, other conversion tech-
nologies which could yield gas, liquid, or solid fuels have
not been,ihvestigated at the same 1eVe1 of detail.

Conceptual analysis of peat mining, dewatering and gasifica-
tion - Current feasibility studies by Minnegasco will pro-
vide a conceptual basis for one peat gasification system.

The conversion technology portion of this study will be sup-

ported by empirical data, but the mining and dewatering por-

tion will not, since little field work is underway.

-14-~



Growth and productivity of cattails and other species on
peat soils and in natural stands - Current work at the Uni-
versity of Minnesota should define the potential size of
several types of renewable bioméss resources. It can be
thogght of as the first phase in the deVelopment of a new
industry. |
Bio-gasification of bioméss in laboratory scale equipment -
Theré 1s}a small amount of work currently underway at IGT
to tesf the anaerobic digestion potentié] of some forms of

biomass.

-15-



INFORMATION NOT PROVIDED BY THE PAST AND CURRENT WORK

Several important information areas are virtually untouched in
past efforts. The most important of these empirical data need areas
are: | |

1) Methods for and environmental impacts of peat mining, dewa-

tering and transportation; |

2) Biomass growth in large ménéged stands and.the associatéd

enVironhenta] éffects;

3) How to combine peét mining and biomass production ih order

to optimize biomass growth§

4) Gaéification of biomass and peat/biomass combinations, as well

as conversion to liquid and solid fuels;

5) Analysis of methods for selecting a "best" energy production

}strategy using peatlands 1in the State of Minnesota.

The information the current studies won't proVidetmust be availa-
ble before the State makes any significént Teasing decisionlin rela-
tion to energy production. Therefore, work should be initiated to

insure that this information is available at the appropriate time.

-16-



RESOURCE DEVELOPMENT - ALTERNATIVE STRATEGIES

Figure 1 shows the development strateqy being purused by priVate
industry and DOE. This development strategy assumes only‘minor par-
ticipation by State agencies and concentrates on the use of peat as
a fossil fuel feedstock for d'gasification process. The strategy
assumes DOE w111 particpate in the constrUction of a demonstration
plant. Discussions about this time schedule wifh representatives of
Minnegasco have indicated two critical dates:

1) Late 1982 for the selection of a size for a large scale
gasification plant. Selection of a site w0u1d required
commitment of approximately 200,000 acres of peatland.

2) 1986 for acquisition of a Certificate of Need and con-
struction bermits. |

The major shortcoming of this strategy is its lack of emphasis on
resource development and production. This shortcoming could be par-
tially overcome by "paper" stedies or evaluations of similar proce-
dures in other parts of the world. HoweQer, this data might be sus-
pect because it would not relate specificé]]y to the company's per-
mit application. It should be emphésized that industry's leasing time
table doee not constrain the State's decfsion on whether to lease the
land. However the time table does point oUt the need for acquisition
of data pertinent.to the Teasing decision process.

Figure 2 presents another deVe1opment strategy leading to the same
goal in the same time frame. However, it opens up several new areas
of information production and therefore augments.the DOE/Minnegasco

strategy. The second development strategy considers:

-17-



1) New resources - Biomass grown on partially excavated
peatlands 1is evaluated as a feedstock for energy pro-
duction.

2) Empirical data on the 1mpécts of mining, dewatering
and biomass production will be co]lected early in the
deVe]opment process.

3) Gasification of biomass/peat combinations wi11 be tested
in coordination with the peat gasification work cur;
rently underway at IGT.

4) Minnesota based socio-economic studies will be completed.

In the second deVe]opment strategy, the critical decision on whe-
thervor nbt to select a site for energy production occurs one year
later, in 1983. If this decision is positiQe, the result is Tlittle
or no delay in p]ant.construction; |

A major.queStion raised by the second strategy fof peatland use is
the assignment of responsibility for the Qarious research tasks. This
proposa]'focuses on biomass production because the logical firét step
‘is to verify the existence of that resource; The proposaT assumes7that
industry will support ihe work needed in peét mining and dewatering,
and the conversion'bf the resource to fuel. The State will encourage
industry to fund these efforts, so that the broadest possible infor-

mation base is available to State decision-makers.

-18-



CONCLUSION

The Peat Task Force member agencies agree that the second alter-
native is better as it:
. proVides more data to the decision-makers prior to the

time when the critical decision must be made;

. deVe1ops more cooperation among State goVernment agen-
cies, priVate industry, the public, and the federal

government;
a110wsvfor active participation by the State;

y pkoVides the opportunity for additional positTVe oﬁt-
comes beyond using Minnesota's peat resources for non-
renewable energy production;

An evaluation of Minnesota's biomass resource might yield the eco-
nomic benefits of energy production p1us the environmental benefits of
using renewable resources. Therefore, the agencies, as-members of the
Peat Task Force, advocate initiation of the second deVe1opment strategy
plus appropriation of State funds to complete the work defined in this

proposal.

-19-



POTENTIAL FOR FEDERAL FUNDS

The potential for federal funding is difficu]t to assess at this
time. In the past, DOE has supported a moderéte level of peat gasi-
fication work. Thevfederal government supports synthetic fuels devel-
opment, but current initiétiVes concentrate on fOsSil fuel .resources
such as coal and oil shale. In the past, DOE also strongly supported
grain alcohol produétion. The biomass area has receiVed minima1 fund-
ing. The new Administration will modify the cUrrentyéituation, but
cutbacks, not increases are expected. |

The following outlines the current division of responsibilities
within the federal government.

1) ‘The.Department of Agriculture is priméri]y responsible for

fdrest productivity. In our region, Region V, the North Central

Research Station in Rhinelander, Wisconsin, is tHe primary re-

source., However, it is anticipated that only moderate to small

amounts of funding will be available through the Department of

Agricﬁlture.

2) The Fossil Energy Group within DOE has supported peat'gasifi—

cation'thfough Argonne Laboratory. It is expected that the Eoséi]

Energy Group will continue its interest in peat gasification. How-

ever, no FY 19827funds are allocated to this purpose. Past funding

of peat work‘has been small and an increase in funding would come
only at the expense of reducing funding 1h other fossil fue] areas.

Competition for those db1]ars will be intense.

3) The Conservation and Solar Division within DOE has the respon-

sibility for biomass energy. Their work includes wood utilization,

species'identification and growth, and productivity of aquatic

-20-



p1ants.‘ The Biomass Branch within Conservation and Solar has an
arrangement with USDA for research work on herbaceous species.
However, DOE has retained contol of work on woody species and
aquatié plants. Aquatic plants work has beén assigned to the
Solar Energy Research Institute (SERI) in Go]den, Colorado.
SERI‘bECame a sponsor of the céttails work at the University of
Minnesota by proViding a grant of $150,000. Woody species work
is condUCted by Oak Ridge National Laboratory. The UniQersity
has received $95,000 from DOE for its woody bidmass research. It
is poséib]e though, that this work will be transferred to the U.S.
Forest Service. Negotiations between DOE and Agriculture are

underway, but the outcome of these negotiations is uncertain.

A major problem fécing this special energy cropé proposal is that
it does notrfit neat1y afvthe focus of any single fedéra] effort. The
State will need to generate significantly more interest in the program
~among federal agencies before funding will be available. Therefore,
the State should speak with one voice and have a single strategy that
State goVefnment, priVate industry and enVironmenta] groups can support.
The State could fund all work contained in this proposal out of its
current appropriations, however, it on]d be better to try for joint
funding by the State, the federal goVernment and privéte sources. Since
there is no focused federal effort on biomass/peat combinations, the
State must take the initiative to create the program and sell it to the

federal gerrnment;
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PROJECT DESCRIPTION

The Special Crops/Peat Project is designed to provide data needed to
decide whether,!and how, Minnesota peatlands shou]d’bé used for energy
production. As a first step, the Department of Natural Resdurces and
members of the Peat Task Force will establish site selection criteria
to identify one or more sites representative of poténtia] energy devel-
opment sites. These new sites will provide areas for expansion of plots.
Existing sites, such as the IRRRB research farm, will be used while the
new land is being prepared. The area at Zim w111 probably cbntinue as
a nursery'for‘propagatioh studies and smaller scé1é experiments for an
extended period of time. However, the Zim site has already been ditched
and drained so it cannot accomodate all of the experiments included 1in
this proposaf. The field work contained inthis proposal will be con-
“ducted at Zim énd thé new test sites when they are ready. Peat will be
excavated.to various depths to prepare land for production, and. biomass
species will be grown and harvested. o

This project differs from existing peat and biomass studies 1in that
its goal is to product biomass materials on a reasonable scale, test
those materials for energy conversion, and measure the‘enyironmental
impacts of the production systems. Minnesota produetibn and conversion
costs for these resources can thus be meaningfully estimated, prior to
any peatland leasing decision leading to sighificant peét]and energy
produétion. | |

Overall project management will be the responsibility of the Energy
Agency wifh task management responsibilities for the Department of Nat-
ural Resources, the University of Minnesota, the Lnstitute of Gas Tech-
nology, and as yet unspecified consu1ténts in the areas of environmental

measurement, excavation, harvesting equipment construction, and economic
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analysis. Thé proposal covers two yeéfs' effort, but it fits into a
ten year development program. The total State cost will be approxi-
mately $1,000,000 for the biennium. A federal goVernment and/or in-
dustrial cost share of about $3,000,000 is needed.

This project compliments and expands the scope of existing biomass
and peat for energy studies and is expected tobprovide timely siting

data. The project consists of five major tasks as summarized below:

Task I - Peatlands Land Preparation for Biomass Production

Peat is being extracted in several European countries using sod and
milled peat technologies. In both cases, land preparation is needed
before production starts. Land preparation techniques for Minnesota
conditions are known, but their environmental effects have not been
determined. The work included in this task will identify potential land
preparation techno]ogies'and select at ]eést two systéms for demonstra-
tion on the se1ected_peat1ahd test'sites. The Department of’Natura1
Resources wi]1vdesigna£e the areas and will monitor the environmental
effects of the testing as discussed in Task IV.

Peat excavation to various depths will be demonstrated using hydrau-
lic, mechanica1, milling, or other system methods. The excavation will
allow testing of a range of soil conditions and water Tevels. ~Industry
will be encouraged to test trdnsportation of peat for various distances
using slurry pipelines, conveyor belts, bog trénéporters, a railway, or
combinations of methods in the séme test areas. Léboratory scale tests
of dewatering to selected moisture levels will be conducted uéing filter
presses, centrifuges,air drying systems, or other methods. or combinations
of methods. It is expected that test costs can be reduced.by‘requeSting
equipment demonstrations and/or by equipment leasing.

The peat excaVation portion of this task will proVide field areas
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with peat depths necessary for testing biomass production as discussed
in Task II. Also, the peat produced will be available for gasifica-

tion and other conversion testing as described in Task ITI.

Task Il - Biomass Resource Production Testing

A few species of high productiVity crops which .can be grown.on’peat-

lands have been researched over the past three years. They aré;
1. Cattails and reeds - Stéte of Minnesdta/UniVersity of Minn.
2. Willows and alders - U.S. Dept. of Energy/UniQersity of
| Minnesota |
3. Hybrid Aspen - U.S. Depértment of Agriculture
Several other pfomising special crop species héQe Hot yet been tested.

Preliminary data indicate thét specié] energy crops can produce a
renewable feedstock material with cost and cdnverSibn char&cteristics
that may be betfervthan the non-renewable peat on which they WOuld be
grown. However, no harvesting, processing, or transportation tests
have been conducted. Perpetual production of an ecohomica11y competi-
tive energy\so&rce On.peat1ands éppears more desirable from a long-
term Sfate»perspéctiVe than peat mining;

The biomass energy option should be evé1uated before allowing a peat
mining technology that could harm the soil's biomass prdduttion pofen-
tial. vAlso, preliminary information sUggests that some péat removal may
be desirable to optimize crop productivity. It is the purpose‘of this
task to: - |

- generate productivity data for selected biomass species;

. conduct harQesting;and transportation teéts;

. determine what degree of peét removal is optimal for
energy crop production;

determine the effect of peat stratigraphy on biomass

production.
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Small scale probagation and productiQity tests will also be con-
ducted on previously untested species. The preVious]y researched
species would be grown starting with one-half to one acre ploﬁs on unex-
cavated peat areaé and peét areas excavated to various depths (i.e.
those areas proVided by Task I testing); Various nutrient applica-
tions, water levels, and preparation methods wi]]\be tested. Harvest-
ing, drying, and transportation tests will be conducted usihg equip-
ment purchased for the current "Cattails for Energy" project and new
equipment. Additional equipment needed will be acquired from equip-
ment manufacturers, either by lease or purchése.

Task management will be the responsibility of the Bio-Energy Coor-
dinating Office at the University of Minnesota. Biqmass brdduced on
peatland test acreages will be supplied to IGT for gésification and
other conversion testing as described in Task III. The DNR will moni-

tor biomass production enVironmenta] effects as described in Task IV.

Task III - Biomass and Biomass/Peat Conversion Testing

Peat gasification tésts are now being conducted at the Institute of
Gas Techn§1ogy (IGT) under U.S. Depértment of Energy sponsorship. Pre-
Timinary energy crop conversion tests using digestive processes also
have been conducted. HoweVer, no attempt has been made to gasify com-
binations of sbecia] energy crops and peét. Sambles of the biomass
species grown in Task II will be tested in combination with peat at the
lab at a proéess'de&elOpment unit scale to obtain enginéering déSign
data and estimated costs of production. The primary thfust will be
directed toward gasificatibn technologies, but analysis of direct burn-
ing and Tiquid fuel production technologies will also be conducted. In
addition, the relationship of conQersion system size to cost will be

determined for use in the overall system eQa]uation described in Task V.
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Task III will be primarily carried out at IGT using test equipment

available from the peat gasification test programs.

Task IV - Environmental Effects Monitoring

Data on current environmenta] conditions;in the‘peat]andsvhaQe
been gathered over the past four years by the Department of Natural
Resources. No empirical data on the environmental effects of biomass
production in the Staté. Based on technologies and methods selected
in Tasks I and II, DNR and PCA will design a plan for monitoring both
peat excavation and biomass production to determine the environmental
effects of prbduting each energy resource. DNR wf]] then be responsi-
ble for executing the planned work. Peatland water quality, water
use and runoff, as well as any impacts on groundwater, vegetation,
wildlife, and air emissions will be documented. The end pfoduct will
be a comprehensi&e data base on peatland biomass production enQiron—
mental impacts that will be used in energy-related peatland leasing

“decisions. Estimates of air and water emissions, water use, and solid
waste genekation for various energy conversion techno]ogiés will be

made by IGT and other consultants as part of their work in Task I11.

Task V - Peatland Energy Production and Conversion System Evaluation

At present, one peatland energy production system (large-scale,
therma1-chehica1 peat gasification) is being'ana1yzed under a U.S. De-
partment of Energy grant. Interest has been expfessed in medium-scale
directkburning_of both wet and dry peat for electric produétion, smaller-
scale direct combustion of peat and/or biomass and biological conQersion»
of peat and/or biomass. However, funding has not been available to ana-
lyze these processes.

The organization(s) selected to perform this task will analyze data

obtained from Tasks I, II, III, and IV to determine the economics of var-
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ibus energy production systems at seQeral sizes (i.e. 1arge, medium,
or small scd]e). This information can be used to evaluate development
options. In addition, a portion of this task's effort will be derted
to assessing‘the socio-economic impacts of peatland energy develop-
ment. This task would be conducted by the new Department of Energy,

Planning and DeVelopment, and an as yet unspecified consultant.
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PROJECT TASK LIST AND RESPONSIBILITIES

Task I. Peatlands Land Preparation (Engineering Consu1tant)
A. Site Selection (DNR/MEA)
B. Assess Potential Methods and Equipment (MEA/Peat Consultant)
C. Contact, Arrange and Manage Selected Systems Testing
Schedule (Engineering Consultant)
D. Initial Land Preparation (EngineerinngOnsultant)
,»E. Excavation Tests/Task II Preparation (Engineering Con-
sultant/U of M) |
1. hydrau]ic method
2.~ mechanical removal method
a. drained bog
b. undrained bog
3. other technology/European technology
F. Transportation System Tests (Engineering Cpnsu1tant)
1. pipeline slurry
2. conveyor belts
3. mechanical bog transporter
4. transporter/railway
5. other
G. Dewatering Equipment Tests (Engineering Consultant)
1. s]ufry dewater methods
a. filter press
b. centrifuge
c. drying bed
d. other

2. \Undrained peat dewater methods (same as 1.6.1)
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3. Drained peat dewater methods (same as I.G.l»except
add:
e. in-situ drying techniques)
H. Economic Evaluation of Systems (Engineering Consultant/

MEA)

Task II. Biomass Resource Production Testing (U of M)
A. propagation of Biomass Crops (U ofM)
| 1. Screening‘potentia1 biomass crops
a. cattail (Typha)
b. reed (Phragmites)
c. sedges (Carex)
d. reed canary grass
e. willow
f. aspen (Hybrid)
g. other (two unspecified species)
2. propégation studies
a. micropropagation (tissue culture)
b. macropropagation (cuttings/grafting)
B. Field Trips (small scale) (U of M)
1. Site preparation
a. No peat removal
1) mechanical preparation tests
2) chemical tests
3) combination tests |
b. peat removal to various depths - mechanical
preparation tests on drained and undrained areas.
. 2. Planting and cultural methods |

a. establishment with seeds
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1) water level tests
2) time of planting tests
3) mixed planting tests
b. special herbaceous crop tests
1) spacing tests
2) time of planting tests
3) water level tests
4y fertiiizer response
C. tompetition control tests
d. insect and pathogen control tests
Establishment of Large Scale Plots (U of M/Engineering
Consultant)
1. Procure suggicient planting material
2. Plant test plots with four aQai]ab]e species
a. willow
b. cattail
c. aspen
d.b crop identified under II-A
e. combinations
3. Monitor Task II.C.2 results
4, Plant additional plots as determined froh Task II-B
5. Conduct coppicing studies on woody crops
Biomass Harvest and Processing Methods (U of M/MEA)
1. HarQest Equipment Tests
a. wetland harQesting deVe1opment/test
b. test equipment for woodykcrop harvest
c. other mechanical removal method tests
d. hydraulic harvest test

2. Transportation System Tests (Engineerihg Consultant
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Task IIT.

Task 1IV.

U of MN) (same as I-F)

Biomass Drying Tests (U of M/Engineering Consu]tént)
a. air dry in-situ

b. baled air-dry

C. fiTter press

d. other

e. combination

Biomass Scheduling Economic Assessment (U of M/
Economic Consultant)

a. single season harQest/storage

b. multi-season harQest/storage

c. Year-round harvest

Economic EValuation of Systems (U of M/MEA/Economic

Consultant)

Biomass and Biomass/Peat Conversion Testing (IGT)

A.

Lab-scale Gasification (IGT)

1.
2.

thermobalance tests

fluidization and fluid tests

Process Development Scale Tests (IGT)

1.
2.

hydrogasification

fluidized bed gasification

Process Kinetic Modeling

Gasification Process Economics (IGT/MEA)

Liquification Process Economics (IGT/MEA)

Solid Fuel Process Economics (Consultant/MEA)

Environmental Effects Monitoring (DNR)

A.

Water Quality Monitoring (DNR)
1.

Biomass field outlet
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Task V.

2. Peat mining pond

3. Peat mining area outlet

4. Downstream sites

Water Quantity Monitoring (DNR)

1. Surface water volumes in biomass fields

2. Ground water volumes in biomass fields

3. Water consumption/run-off

Vegetation Effects Adjacent to Biomass Fields (DNR)
Wildlife Effects and Population (DNR)

Air Emissions at Resource Site (PCA/DNR)

Possible Air Emissions from Various Conversion

Technologies (PCA/IGT)

Solid Waste Generation from Various Conversion

Technologies (PCA/IGT)

Peatland Energy Production and Conversion System

Evaluation (MEA/SPA)

A.

System Economic Analysis (MEA/Economic Consultant)
1. Resource production and conversion system (MEA/
Economic Consultant)
a. Gaseous fuel production
b. 1liquid fuel production
c. solid fuel production

2. State economic impact assessment (MEA)

Social Impacts of Energy Development (SPA/MEA)
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PROJECT MANAGEMENT

Overall project management will be the responsibility of the Energy
Agency. It will prepare a detailed work plan showing designated tésks.
It will also exercise budget control over independent subcontractors.
The Peat Task Force will monitor the project and proVide advice and
assistance to the project manager. At the time of the merger, the new
Department of Energy,‘P1ann1ng and Development will become the project
manager.,

The UniVersity of Minnesota - Bio-Energy Coordinating Office will
manage the biomass production portions of the project. It will coordi-
nate other University departments in their work on chemical and econo-
mic analysis, agricultural methods, plant propagation, and growth and
productiv{ty. Work dbne at the University will fit into the overall
project managemeht system.

The Institute of Gas Technology will manage thevbiomass/peat conver-
sion work, except for possible outside consulting on liquid and solid
fuel analysis. It will coordinate its work with other efforts in peat
gasification. IGT will create a detailed project plan for its pbrtion
of the work which fits into the overall project plan. A representative
from IGT will be added to the Peat Task Force, so that it can be part
of the overall project planning, |

The Departmentvof Natural Resources - Minerals Division will manage
collection of environmental data. It will work with the Pollution Con-
trol Agency to develop a monitoring plan which will yield data needed
in a subsequent leasing decision. It will probably hire, with the con-
currence of the Task Force, a consultant to perform actual field work.

An Environmental Advisory Committee will be appointed to reView en-
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vironmental data and to comment on its meaning. It will review the
monitoring program designed by DNR and PCA and will suggest possible
modification during the course of the project. Committee members will
be selected by the project manager to represent State agencies, con-
tractors, environmenta1‘groups and industry.

The Department of Energy Planning and Deve]opment4w111 manage the
cosio-economic impact analysis performed in this project. Work will
run thyrough the Planning Division of the Department. The Department
will Tikely hire a contractor to perform the analysis.

Two major tasks are unassigned at this time. No organization has
volunteered to manage the work on peat excavation or system evaluation
and economics. There are, however, several national orbinternétional
engineering‘firms that could manage the excavation testing fask.’ Sev-
eral of the fﬁrmsfhave extensive experience in peat production in Fin-
land and lfé]and. If an acceptable contractor canhot be located, the
Energy Agency will manage Task I. The system evaluation work could be
performed by one of several consultants under Energy Agency managément.
It is expected that managers for these tasks will be selected using

~the State's Request for Proposals process.
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PROPOSED BUDGET BY TASK (in thousands of dollars)

TASK MANAGER -

EQUIP. IGT U OF MN.  DNR MEA  SPA CON-  TOTAL
SUBCON- - BIO- SULTANT
TRACTOR ENERGY C
TASK I Peatlands Land Préparatio;
A. Site Selection -0- -0-  -0- -0- -0-  -0-  -0-  -0-
B. Methods Assessment - -0- -0- -0-  -0- 10  -0- 40% 50
C. Management of Tests -0- . -0- -0- - -0-  10. =-0- 40% 50
D. Land Preparation 25 -0- -O-} -0- -0-. -0- | -0- 25
E. Excavation Tests 370 -0-  -0- 0-  -0-  -o0- 30% 400
F. Transportation Tests 105 -0- -0- -0- -0-. -0- 20%* 125
G. Dewatering Tests 75 -0- -0-  .-0- -0- -0- 20%* 95
H. Economic Evaluation -0-  -0-  -0- -0- 5. -0- 15% 20
TASK II Biomass Resource Production | |
A. Propagation Tests ~0-  -0- 195 -0- 5 -0- -0- 200
B. Field Trial Plots © 20 -0- 275 -0- 5  -0- -0- 300
C. Large Scale Plots 50 -0- 440 -0- 0. -0- -0- 500
'D. Harvest/Process Methods  -0- -0- 480 0- 20  -0- -0- 500

*Peat Mining Consultant
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PROPOSED RBUDGET BY TASK (in thousands of dollars)

TASK MANAGER

EQUIP. IGT U oF M - DNR MEA ~ CON- TOTAL
SUBCON - BIO- ' SULTANT
TRACTOR ENERGY ' :
TASK.II1 Biomass/Peat Conversion
A. Lab-Scale Gasification - -0- 100 -0- -0- -0- -0- -0- 100
B. Process Development | :
Gasification -0- 700 -0- -0- -0- -0- -0- 700
C. Kinetic Modeling -0- 100 -0- -0- -0- -0- -0- 100
D. Gasification Economics -0- 35 -0- -0- 5 -0- 10+ 50
E. Liquification Economics -0- 10 -0- -0- 5 -0- 107 25
F. Solid Fuel Economics -0- -0- -0- -0- 5 -0- 20t 25
TASK IV Environmental Effects
A. Water Quality -0- -0- -0- 105 -0- -0- -0- 105
B. Water Quantity -0- -0- -0- 69 -0- -0- -0- 69
C. Vegetation Changes -0- -0- -0- - 35 -0- -0- -0- 35
D. Wildlife Effects -0- -0- -0- 36 -0- -0- -0- 36
E. Resource Air Emissions -0- -0-  -0- 50  -0-  -0- -0- 50
F. Conversion Air Emissions  -0- _0-  -0- 60%*  -0-  -0- 5t 65

G. Solid Waste Generation  -0- -0- -0- 18%*  -0- -0- st 23

tEconomic Consultant

**These funds may go directly to PCA
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TASK V

A.
B.

TASK 1
TASK TI
TASK III
TASK TV
TASK V

PROPOSED BUDGET

BY TASH {in thousa:r nf dollars)
TASK MANAGER
EQUIP. IGT U OF MN -~ DNR MEA SPA CON - TOTAL
SUBCON - BIiO~ SULTANT
TRACTOR ENERGY
System Evaluation
Economic Analysis —0- -O- -0- -0- 50 10 9dr 150
Social Impacts -0- ~0-  -0- -0- _0- 20 300 50
TOTALS BY TASK
Peatlands Land Preparation 575 -0- -0- -0- 25 -0- 165 765
Bidmass Resource Production 70 -0- 1390 -0- 40 -0- -0- 1500
Biomass/Peat Conversion -0- 945 -0- -0- 15 -0- 200 1000
Environmental Effects —=0- -0- -0- 373 -0- -0~ ldf 383
System Evaluation -0- ~0-  -0- -0- 50 30 1200 200
TOTAL 645 945 1390 373 130 30 165* 3848
1707
Project Management -0- -0- -0- 32 58 12 -0- 102
3950

*Peat Mining Consultant

+Economic Consultant
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A DEVELOPMENT STRATEGY PEATLAND USE FOR ENERGY PRODUCTION
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