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SECTION-1 - STUDY OBJECTIVES

For centuries, peat has been an important source of fuel in a few areas of the
“ World. Since the United States has substantial peat resources, interest has
been expressed in the Congress and in the Executive Branch with regard to the
possibi]ity of using peat as a .partial solution to our energy problems, partic-
,u1af1y in régions that are otherwise poor in fossil fuels. At the request of
the Department of Energy, UOP/SDC has conducted a study to characterize the
environmental issues, that would arise from an extensive peat utilization pro-
gram.

This study is one of six project'areas that DOE is currently pursuing in . .
developing peat gasification technologies. The Federal‘peat program objective
is... "to develop technologies for converting peat to substitute natural gas in
an economical and environmentally acceptable manner." The program is intended
to address the technical and environmental problems and issues that need to be
resolved prior to the use of peat. As shown in Figure 1-1, work is under way in
five of the project areas at this time. The Environmental Impact Assessment
- project consists of three phases; this-study is the initial phase.v

During this phase, scoping of the environmental issues has been completed.

The environmental issues and concerns identified will be dealt with in detail
during Phase II, when state and Federal interagency efforts will concentrate on
data collection, data analysis, and further environmental research. Both the
issue identification and data collection efforts will be directed ultimately at -
preparation of an Environmental Impact Assessment that will be completed during
Phase 1I. Because of the variety of conditions and issues found within the. .
country, a number of generic peat. utilization development;schémes will be
Se1eCtéd to evaluate environmental impacts on a local basis.
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1.1 STUDY OBJECTIVES

If a major peat program-is undertaken, the.techno1ogies that will need to be
developed could have both immediate and'1ong term effects on the socioeconomic
and environmental values of a region. Early recognition of these effects will
permit rational management and technical resource decisions to be made to deal
with potential problems.

Accordingly, the objectives of this pre]imihary report are to:
o Identify the environmental issues and potentia1 problems;

e Examine the significance of issues in the geographical regions
where peat use could be developed; and ’

e Establish a methodology by which issues can be resolved or
. clarified through future coordinated private, state, and Federal
programs.

In generating candidate peat deve1opment issues, UOP/SDC conducted literature
searches and contacted state and Federal agencies that regulate the utilization
of natural resources and energy development, potential energy developers, and
special interest groups that are normally considered advocates of environmental
protection. The resource and technical requirements for large-scale peat
gasification facilities were analyzed, using available data, to identify poten-
tial problems that would ultimately become environmental issues if development

were to occur.

For the purpose of this study, topics were identified as environmental issues
~ when Lhe response'from contacts or analysis indicated that there was signifi-
cant debate or controversy over the proper resolution. Identification of a
topic as an issue does not necessarily mean that there is a negative or posi-
tive impact associated with it,(but rather that no supporting consensus can
be reached. For instance, a majof-iséu? would be determining the mix and
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allocation of alternative energy development schemes in a particular region.

This issue is broad and covers many facets of energy, ecohomics, policies, and
technical and environmental factors for which neither negative nor positive
benefits are clearly identified. However, many of the specific issues identi-
fied by this study are normally perceived by the individual or group contacted

as potentially having an adverse impact on the natural environment. The following
is a specific example of one of these issues: "Bog waters have a low pH, which
may affect the water chemistry of the receiving watercourse if the bog is
drained." This issue will remain unresolved until generic modeling and site-
specific research provide sufficient data to elucidate the complex effects, con-
trol strategies are developed to mitigate the negative aspecls, and regulatory '
processes are implemented to assure compliance. Technical solutions to the
issues raised do not necesséri1y mean a final resolution of the problem in the
eyes of the public or local and state officials, so the opinion and views of the
public will need to be considered thoroughly.

Issues will affect each person or set of interest groups differently, depending
upon their economic, social, political, and environmental viewpoints. UOP/SDC
makes no attempt to identify issues based upon changes in perceived trends,
values, and public concern. The study was originally intended to identify the
specific environmental issues involved in large-scale peat gasification develop-
ment. This was broadened, however, at the directiun uf the DOE Task Monitor

to include issues involved in small and moderate scales of peat development.

The environmental issues list that UOP/SDC has developed, though reasonably
comprehensive, does not include all the complex and varfedvenergy development
environmental Optiohs, public preferences, and interests that exisl. New issues
will emerge as development becomes more site specific and closer to reality;
therefore, the entire process must remain flexible enough to identify these new
issues and to develop strategies for their resolution. In this study, UOP/SDC
confined its attention to what appeared to be the most important issues and dis-
cussed them with key officials in Federal and state agencies and with represen-
’tatives‘of environmental groups. The complex interrelationship of environmental
concerns and energy requirements with economic and political factors was not
studied in depth, although it is recognized that these factors must be taken into
account before final po]icies are established for a peat utilization program.
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For the purposes of this study, it has been assumed that:

e large-scale peat gasification facilities are technically
feasible,

e large-scale peat gasification facilities are economically
feasible, and

e There is a need for energy from peat resources.

1-5

.



SECTION 2 - OVERVIEW OF PEAT-ENERGY DEVELOPMENT

2.1 INTRODUCTION
With existing and new téchnology and appropriate national and state development
programs, it appears that peat could be used to generate significant amounts'

of substitute natural gas (SNG), synthetic liquids, and electrical power to meet
limited national and regional requirements. Within the peatland areas, peat- |
generated electrical power :could be readily distributed within the existing power
grids to reduce the dependency on 0il, meet future power demands, potentially
reduce sulfur oxide air emfssions, and use in-state energy resources. The use

of peat for energy production has been investigated by several natural gas and
utility companies, with encouraging results. The energy pfoduction potential

of peat-derived energy is clearly demonstrab]e;~Nationa1, state, and local commit-
ments are now necessary for prudent development.

2.2 PRESENT PEAT UTILIZATION

Although peatlands occur worldwide, only a few countries are currently extract-
ing peat for energy or agricultural purposes. In particular, the Soviet Union
and Ireland have extensive energy utilization programs for peat; they consume
approxmately 95 percent and 2 percent, respectively, of the world's annual
harvest (Table 2.1).(54) Also, Finland has embarked on a national effort

to develop its peat resources for energy. Other countries that have used or
are considering the greater use of peat are Germany, Holland, Great Britain,
Scotland, Canada, and Sweden.(54s55a59) Currently, no peat resources in the
United States are used for energy production; however, there is substantial
agricultural and horticultural peat production (Tab]e-2.2).(78)

The worldwide utilization‘of peat resources has occurred on a scale ranging

from individual Irish household users to the development of large Russian
electric power generation facilities (up to 630 MW). Similar levels of develop-
ment are potentially possible within the U.S. For this study, three development
“plans have been described to illustrate the importance of project scaling factors
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Table 2.1 N,o.rld Extraction of Peat

PERCENT OF WORLD

COUNTRY. HARVEST
SOVIET UNION 95.2
IRELAND 1.9
EAST AND WEST GERMANY 1.1
FINLAND 0.6
UNITED STATES 0.2
NETHERLANDS 0.2
SWEDEN 0.2
CANADA 0.1
NORWAY 0.1
OTHERS 0.4

100.0

Peat Production 1977

~ Table 2.2 Annual U.S.

STATE PRODUCTION RATES*
COLORADO 36
FLORIDA - £ 145
ILLINOIS 80
INDIANA 47
IOWA 16
MAINE 5
MARYLAND 3
MICHIGAN 268
MINNESOTA 28
NEW JERSEY 29
NEW YORK 35
OHIO 13

' PENNSYLVANIA 16
SOUTH CAROLINA 16
WASHINGTON 14
WISCONSIN 14
OTHER STATES 16

TOTAL 781

* (THOUSANDS OF SHORT TONS)
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4on environmental impacts and issues. The three potential schemes developed

for the study are a 1 MW steam facility, a 60 MW electrical power plant, and a
250 MMscfd SNG faci]ity. These projects span the foreseeable levels of U.S.
peat deve]opmeht from the smallest to the largest peat énefgy facility.

The various aspects of peat resource development and utilization will be diS-
cussed in the fo]idwing sections.

2.3 BASIC TECHNOLOGIES OF PEAT FOR ENERGY

Peat, as a very young form of coal, is a fossil fuel that can be used for energy
in much the same manner as older lignite and subbituminous coal. It can be’
burned directly, after sufficient drying, or it can be converted to other fuels
such as SNG.(51)

Because peat has lower energy content and a higher water content than lignite

or subbituminous coal, it may be desirable to convert'peat to higher energy con-
tent solid peat-fuel, which is similar to charcba] or to synthetic gaseous or
liquid fuels. Peat-fuel is produced by high-temperature/high pressure chemical
modification and beheficiatidn of peat through wet carbonization techniques to
greatly reduce -its inherent hydrophilic nature. Synthetic fuels can be produced
from peat by liquefaction or gasification processes.(51)

Unlike more mature fossil fuels, peat can also be biologically converted to fuel
gases. ‘For this conversion, the hydrophilic nature of peat and its young age
are advantageous. Anaerobic microorganisms can convert biologically digested
peat into methane which can be separated as a fuel from byproduct.gases.(55)

The peat energy conversion product desired,‘along with the harvesting method
selected, will detérmine the nature of the basic technologies

required to convert peat into more useful fuel products. The need for and
requirements of peat dewatering technology, for example, will depend,entirely
on these two factors, An.energy-efficient technology for dewaterinjsmined peat
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is one of the most significant technical requﬁrements for the large-scale
conversion of peat into liquid and gaseous fuels.(69)

2.3.1 Dewatering

Dewatering requirements of peat utilization for enérgy depend on the nature of
the harvesting method selected and the energy conversion desired. A flow sheet
illustrating alternative energy uses of peat is presented in Figure 2-1. The
selection of both harvesting method and energy conversion technology depends,
in turn, on the scale of intended operation. Table 2.3 lists the types of har-
vesting methods and energy conversion technologies appropriate to the three -
scales of operation chosen for this analysis.

Both medium-scale and large-scale operations must receive wet peat; only bio-
conversion to fuel gases will be able to use wet peat directly. Dewatering is
necessary for peat gasification, liquefaction, or direct combustion on a medium
- or large-scale.

Natural peat contains about 90 percent water; as shown ih Figure 2-2. The
moisture level must be reduced at least to about 50 percent before it can be
used as a feedstock to produce useful fuel products. This reduction in water
content can be accomplished by various means, including air=drying, wet
carbonization, or solvent extraction.(51)

Air-drying typically involves harvesting by the milled-peat or sod-peat methods.
These are described in Section 2.4. The long harvesting period, labor intensive-
ness and large surface extent of these two harvesting techniques makes them

- economically and environmentally unattractive compared to hydraulic or direct
mining of wet peat. |

Wet peat can be dewatered by_thermal/oxidative.destruction of its hydrophilic
nature (wet carbonization) with some Toss of its orig{nal energy content. Peal-
fuel, for example, is produced in such a high-pressure thermal process. These
‘processes require mechanical filtration for final water separation.
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Tab]é 2.3 Appropriate Harveéting

for Peat

and Energy ‘Conversion Technol ogies

SCALE_OF OPERATION
(MEGAWATTS)

1 MW

60 MW

800 MW
(250 MMscfd)

APPROPRIATE HARVESTING
TECKNOLOGIES

DIRECT, SOD, MILLED

HYRAULIC, DIRECT,
MILLED, SOD

HYRAULIC, DIRECT,
MILLED, SOD

APPROPRIATE ENERGY
CONVERSION TECHNOLOGY

DIRECT COMBUSTION FOR
DISTRICT HEATING, WASTE
INCINERATION, SMALL BOILERS

LOW/MEDIUM BTU FUEL GAS,
DIRECT COMBUSTION FOR
STEAM-ELECTRIC POWERPLANT
OR DISTRICT HEATING.

SNG (GAGIFICATION OR BIO-
CONVERSION), LOW/MEDIUM

BTU FUEL GAS, LIQUE-

FACTION, DIRECT COMBUSTION FOR
STEAM-ELECTRIC POWERPLANT.

% MOISTURE REMOVAL
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10 ,
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'FwiAghr;—eVZ—Z ‘Moisture Levels in Peat
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Organic solvents cah also be used to extract water from peat. This physica]
displacement takes place at elevated temperatures and pressures; the water is
subsequently separated from the organic solvent at a reduced temperature.(51)

2.3.2 Direct Combustion

Direct combustion of air-dried peat from milled-peat or sod-peat harvesting is
used to provide heat, steam, and/or electricity in several European countries.
In some cases, the milled-peat or sod-peat is processed into briquettes or
pellets that are also burned directly for energy. |

Small-scale operations for the production of heat, steam, and/or electricity
from direct combustion of local peat may be feasible in certain peat-rich areas
in the United States that are lacking in local alternative energy resources.
Air-dried peat is not suitable for transportation to energy markets over long
distances because of its large bulk, relatively low energy content, and dusti-
ness. Briquettes, pellets, and peat-fuel should be somewhat more transportable,
but economics still will dictate consumption by the local energy market . (69)
Peat is typically lower in sulfur and higher in nitrogen than most coals. Its
ash content depends upon the environmental conditions in which it is found, but
fuel-grade peat will be relatively low in ash. Peat is highly reactive and will
burn readily. Peat can be expected to burn with low sulfur oxide and particulate
emissions. The relatively high nitrogen content of peat could lead to somewhat
higher emissions of nitrogen oxides, but these emissions will depend also on
other combustion pafameters, such as water vapor level, flame temperature, and
fiame quenching at heat-transfer surfaces.(54,55) ajr quality issues are dis-
cussed further in Section 3.6.

The scale of energy systems using direct combustion of peat range from home.
heating systems converted for sdd-peaf or solid peat-derived fuel use, through
small-to-medium-scale steam generators for district heating, especially in newer,
planned communities, to relatively Iarge-scaie steam electric power plants such
as those. in use in Europe.



2.3.3 Synthetic Liquid and Gaseous Fuels

Peat is highly reactive in hydrogasification, pyrolysis, and biological conver-
sion to fuel gases. It can be gasified to produce low/medium-Btu fuel gases

or upgraded to high Btu pipeline quality SNG. Anaerobic biological conversion
of digested peat to methane and carbon dioxide can also yield high-Btu fuel
gases following separation of carbon dioxide and other byproduct gases from

the raw methane-rich gas. Indirect liquefaction technologies are also available
to produce a variety of synthetic liquid fuels froam medium-Rty synthesis gas.
Direct conversion of peat to synthetic liquid fuels should be feasible, although
very little effort has been expended to develop suitable technology.

Tests at the Institute of Gas Technology have demonstrated the high reactivity
and high overall converéioﬁ of peat during hydrogasificafion. Hydrogasific-
ation yields a gaseous fuel product suitable for use as a medium-Btu fuel gas,
for upgrading to pipeline quality SNG, or for conversion to liquid fuels.
Gasifier types suggested for hydrogasification include entrained flow and
fludized bed types.(46’47)

Gasification of peat is similar to the gasification of coal with regard to the
production of byproducts, such as the sulfur produced in acid gas removal and
sulfur recovery operations necessary to reduce the sulfur content of product
fuel gas (the sulfur content of peat is typically low). Ash (residual inorganic
matter left after the reactive carbonaceous material has reacted to form gaseous
products) is removed from the bottom of the gasifier as a waste byproduct.

Unlike coal, peat can also be gasified biologically. Anaerobic microorganisms
can convert aerobically digested peat into mainly methane and carbon dioxide.
Predigestion by aerobic microorganisms breaks down cellulosic and lignitic com-
ponents of peat that are difficult to convert under anaerobic conditions and
facilitates anaerobic conversion to methane and carbon dioxide. A high quality
methane-rich fuel results after carbon dioxide and other byproduct gases are
separated from the raw product gas produced in the anaerobic bio-reactor.(51)
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2.4 RESOURCE EXTRACTION

This section of the study reviews the technical experience related to the extrac-
tion of peat by methods that appear technically attractive for energy programs.
As used here, the term “extraction" cdmprises bog preparation and harvesting,
transport, and storage of peat. Bog reciamation after peat harvesting is dis-
cussed in a later section. ' '

2.4.1 Bog Preparation

The average water content of peat in a bog is approximately 94 percent, with
amounts varying from 97 percent at the bog surface to about 90 percent in the
lower portions of the bog. The specific gravity of bog peat typically averages
only slightly more than that of water and remains nearly constant between 97
percent and 90 percent moisture content. Drying from 97 percent moisture to

90 percent moisture, can cause surficial peats to shrink by considerable amounts.
The surface peat is the most recent deposition, least decomposed, and very
fibrous in texture.

In all harvesting methods, except hydraulic harvesting, the peatland must be
drained. Procgedures for bog drainage and drainage ditch patterns differ for
sod-peat and miﬂjed-peat harvesting. Both of these methods require severa}
seasons of sﬁch%ive1y deeper, layer-by-layer harvesting of air-dried peat.
Milled-peat production normally requires ditches to have closer spacing than
does sod-peat harvesting, 50 feet apart versus 100 to 160 feet, respectively.
The milled-peat ditches are usually 500 to 2,000 feet long between main drain
pipes, whereas sod-peat areas may have ditch lengths of 250 to 800 feet. Typi-
cal for Ireland, the mininum sized milled-peat bog with gross area of 2,800
acres, has 2,100 acres usable for harvesting with the remainder being used for
drainage, roads, turning areas, and storage.(54’55’69)

For milled- and sod-peat harvesting the shrinkage rate plays a direct role in

determining the rate at which bog ditches can be deepened. As the water level
in the bog lowers, the peat shrinkage proceeds slowly, since the fiber cells of
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the peat release water very slowly. The shrinkage limits the depth to which
ditches can be initially dug and séquentia11y deepened. In Irish bogs, for

example, the ditch is generally trenched initially to about four feet, and,

after a year, about two feet per year, depending upon the peat stratigraphy,
“the drainage rate, and the rate of peat remoya].(69)

Direct extraction also requires trenching, but the depth and spacing of trenches,
are determined by the depth and hydraulic characteristics of the peatland. In
direct extraction, the full depth of peat is removed from the drained bog during
the first pass through the area. The harvested peat is subsequently dewatered
and processed at a separate location.

Hydraulic mining allows dredging of peat from a cleared but undrained bog. This
eliminates much of the initial preparation and is limited to clearing surface
vegetation and providing access. A floating dredge platform, along with mainte-
nance of a static water level at or near the original peat surface, is necessary
for hydraulic harvesting,(51)

This method is limited to peatlands which are depression deposits that can main-
tain the flooded condition; otherwise, an extensive dike system would have to

be constructed to create the desired water level. On a moderately sloping bog
used for large-scale development the frequent need to construct sufticient diking
to maintain water levels could be expensive.

2.4.1.1. Milled Peat Method

The milled-peat harvesting method can be divided into the ridge peat and the
vacuum peat method. These two methods use almost similar field processing
methods but differ in their field collection methods and transporation schemes.
The steps in this pfocess are milling, harrowing, ridging, and collection.
Milled-peat harvesting methods are based on the air drying of the upper inch

of the peat horizon after the peat has been mechanically milled and harrowed

in the field several times. The peat product is fine grained and has a mean
moisture content of approximately 55 percent, ranging from 45 to 60 percent.
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This harvesting method removes the upper inch of peat during each harvest.

The individual harvest will use several harrowings to dry the peat to the
desired level. If.rain should interrupt the field drying process, additional
harrowﬁng will be required. On an annual basis, this process can be used for
approximately 40 days to 100 days, depending on local climatic conditions, and
yield 10 to 20 harvests per season. In Ireland, 12 harvests are averaged each
year. A peatland with nominal peat depth of six to seven feet would take four
to five years to be harvested by the milled peat process.(58,69)

The annual milled-peat production rate from é given peatland will be principally
governed by the climatic events. Finnish experience has indicated annual pro-
duction rates of 388 tons per acre can be obtained, but only 73 tons per acre

- are harvested from the Irish deposits. The Irish, Finns, and Russians all

have developed their own milled and harrowingAmachine desighs. The. design and
field operation of the various milling schemes have only a small affect on the
net drying rates in comparison to other large climatic variables, such as tem-
perature, windspeed, precipitation, and relative humidity. Experience in
Ireland indicates that the smallest bog practical for the milled-peat method
contains 2,800 acres. By way of comparison, small horicultural milled-peat
harvesting operations in Canada and the United States use less than 250 acres
and prodﬁce between 50,000 to 100,000 cubic yards per year, requiring approxi-
mately 30 full time laborers.(39,103) The Europeén milling machines can generally
harvest approximately 260 cubic yafds per hour. h

The principal drawbacks to milled harvesting system include the large bog area
requirements, potential for bog fires, long duration of preemptive land use
during harvesting, solid waste disposal problems during clearing operations, ex-
tensive, multiple operations prior to harvesting, decreasing bulk density, sur-
face water runoff, intensive expenditure of manpower and equipment, weather
dependency, fugitive particulate air pollution, and complex harvesting proce-
dures. The main advantages of the milled-peat method are the superior fuel
quality of the peat due to the lower water content and the relatively Tow

energy requirements.(54) '
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2.4.1.2. Sod Peat Method

The sod-peat harvesting method uses a specially constructed field machine
excavator composed of a cutting head, mixer, macerator, and extrusion elements
to form peat. The extruded peat sod varies from a cylindrical to a cubical
shape depending on the extruder design. The sods are windrowed on the field
for drying and then collected. A typical sod operation cuts down approximately
five inches per harvest with three harvests per season. The windrowing is
necessary to prepare the bog for the next harvest and to allow the peat to con-
tinue its drying process. The extruded peat sod cylinders or blocks are suffi-
ciently waterproof that théy do not increase appreciabiy in moisture content

in a gentle rain.(55,69)

The windrowed sod is allowed to dry to approximately 50 to 75 percent moisture,
which fequires approximately 15 days, whereupon it is collected by a mobile
conveyor system and deposited in large windrows or directly on a field trans-
porter. Finnish production rates have been calculated to be on the order of
100 to 200 tons per acre over a 90-day harvest season. The Irish system

allows several harvests per year; the season lasts from mid-March until the

- large rainfalls in July. The development of new windrowing (60 tons per hour)
‘and collection (50 tons per hour) equipment in Ireland and Finland has lead to
higher production rates which reach approximately 200 cubic yards per hour. (55)

Ireland and Finland use different sod machines. The principal difference is
that the Irish machinery uses a vertical bucket excavator and produces square
blocks, whereas the new Finnish machinery uses a screw and disc cutter that
produces a cylindrical peat. The major disadvantages of the Finnish machine
are that it does not mix the upper and lower horizons, as the Irish machine
does, and is very éuspectib]e to damage from rocks and stones. The major advan-
tages of the Finnish design are simp]icity of design and higher production
speed.
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The disadvantages of the sod-peat method include the four-to five-year periods
required to harvest an individual acre to a depth of 6 feet, high equipment and
manpower expehditures, large land requirements, and need for extensive drainage

: systems. Its advantages over the milled method are slightly less peat bulking,
1onger.hérvest season, lower storage requirements, less wind drift, and generally
less disruption~frbmiprecipitatidn. -

2.4.1.3. Direct Extractioh Meﬂhod

Difect extraction harvesting drains and excavates the entire peat column within
one season. Conventional bucket and clamshell excavators, front end loaders,
or slight]y modified construction equipment are used to excavate and load the
‘peat into surface transport or slurry pipeline systems. To date, this method
is used only by small operators who provide bulk horticultural and agricultural
peat. The advantages of thfs system are larger production rates, less manpower
and equipment, smaller land requirements, shorter time between clearing and
rehabilitation, longer harvest season, and the potential for use of slurry trans-
port. The disadvantages are poor equipment mobility in the wet environment,
fequirement for subsequent peat dewatering, and undemonstrated technical appli-
Eabi1ity for large operations.

2.4.1.4. Hydraulic Harvest Method

The hydraulic harvesting methbd, presently in the research stage, would use a

barge mounted dredge, clamshell, or bucket dredge to load the peat into a peat
slurry makeup tank; from which it would then be pumped by a slurry pibe]ine to
a shore-based facility. It would be necessary to dewater the 3 percent so}ids
slurry to-the desired moisture content at the site of extraction or the. pro- -
cessing facility.

The equipment for the barge and pipeline operations can be easily designed or
modified from existing machinery and technology. However, the dewatering
aspects have not been commercially demonstrated either by mechanical or thermo-
chemical methods. Current dredge operations could be modified to harvest

1,000 - 75,000 yards per day. -
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The advantages of the hydraulic harvesting method would be a longer harvest
season, insensitivity to weather conditions, less manpower and equipment required,
simplified transportation system, and smaller annual land requirements. The
principal disadvantages would be the requirement for subsequent dewatering,

need for maintenance of a pool to float the equipment (which would also limit
operation to specific types of bogs), and potential for increased contamination
of peat with mineral soils.(51) 4

Current research on combined hydraulic dredging and dewatering is being conducted
by the U.S. Bureau of Mines and Canadian concerns. Advanced European and
Canadian air cushioned p1atforms aré being evaluated for application to peat
harvesting. This could reduce the need for maintenance of a pool to float the
equipment. '

The four methods of peat extraction are compared in Table 2.4.

2.4.2. Transportation

The transportation requirements from the peatlands to a stockpile constitute a
significant expense and mandate local use or conversion to other energy forms
in most cases. Peat's low bulk density, and the seasonality of operation make
final costs very sensitive to incremental transportation and storage costs.
European experience for moderate size peat developments have indicated 50 mile
haulages are the longest economically feasible.@8)

The peat transportation systems commonly in use are specially designed field
wagons, trucks, railroads, and slurry pipeline systems.

2.4.2.1. Field Wagons
In the case of milled-or sod-peat harvesting, field collection systems are

designed for short hauls from the windrowed peat deposits across the surface
to a transshipment field duhp_site. There are a number of wagon types, which

2-14



S1-2

‘Table 2.4 Comparison of Peat Extraction Methods

PRODUCTION
PARAMETERS

TECHNOLOGY
AVAILABILITY

MILLED

SOD

HYDRAULIC

' DIRECT

PROVEN

PROVEN

UNPROVEN

UNPROVEN

HARVEST
METHOD

DRY

DRY

WET

~ WET/DRY

STORAGE
REQUIREMENTS

HIGH

HIGH

LOW

Low

TRANSPORT
REQUIREMENTS

SURFACE

SURFACE

PIPELINE

PIPELINE/SURFACE

LABOR
REQUIREMENTS

HIGH

HIGH

Low

MODERATE

ENVIRONMENTAL
CONTROL
(WEATHER)

HIGH

HIGH -

Low

MODERATE

ANNUAL
COMMITMENT OF
LAND (AREA)

. HIGH

HIGH

LOW

LOW




~ differ primarily in their loading and unloading mechanisms. The general capa-
city of these wagons is approximately 39 cubic yards and is limited by the
need to achieve mobility in wet fields.(55,69)

2.4.2.2 Trucking

Truck transport is generally by single trucks or small truck and trailer com-
binations. The minimum practical size is approximately 39 cubic yards, the
maximum, approximately 105 cubic yards. The containers must be completely
enclosed to prevent wind 1oss and must be structurally stable against side
wind loadings. Experience has indicated the trucks should not be so specifi-
cally désigned that they cannot be used for other purposes during the non-
harvest season. Finnish experience has noted that the approximate haul capa-
city of a truck trailer combination is about 102,000 cubic.yards per season at
a haul distance of 42 miles.(39,36,59)

2.4.2.3. Railroad Transport

Narrow, normal, and wide gauge railroads have been used for peat transport from
remote bogs to a central storage or consumer facility. Rail transport lacks
the flexibility of a truck haul system, but the economics and experience of the
system warrant its consideration. The Finnish rail cars have a volume of 196
cubic yards; several designs are in use, with the basic differences being the
unloading mechanisms. For a 1arge-éca1e facility, shipping peat from a remote
area by rail or, possibly, by slurry transport would be a necessity.(39,55,69)

2.4.2.4. Slurry Transport

The slurry transport of peat is in the early stages of development. Current
small-scale projects, have demonstrated the feasbility of transporting a slurry
of three percent solids at speeds of less than 15 feet per second. Major pro-
blems associated with slurry systems are the fluid properties of peat, which |
limit the solids concentration, and unsolved problems of peat dewatering on a
large comnercial scale. Should these problems be solved, the economics and ease

of slurry transport may prove attractive.(51)

2-16



2.4.2.5. Storage

The storage of 85 to 270 days of reserves of milled-or sod-peat represents a
majof commitment of 1and reﬁdurce within the development area. Peat stérage
for a production facility is usually accomplished by the use of long-term
field .storage sites and short-term storage at the facility. Normally, field
“storage is designed to accommodate fhe entire year's production, whereas
facility storage would norma]]y hold a vo]uhe equal to two to five days of
plant usage. ' ' '

The Eurobean field stockpiles are arranged in rows in which the piles are
approximately 12-16 feet high, 25 feet at the base, and 1/2 to 1 mile long.

The piles are compacted and covered with polyethylene to reduce moisture build-
up, prevent wind loss, and lTower the potential for spontaneous combustion.

The temperature within each pile increases due to slow oxidation and must be
monitored to determine if steps need to be taken to prevent spontaneous combus-
fion. Fuel quality within the pile generally increases as a result of further
_ moisture reduction of about 5 to 6 percent. o

2.5 RECLAMATION

Reclamation of péat]ands after harvesting will involve establishment of perma-
nent drainage control, cleanup, and site conditions appropriate to the approved.
reclamation plan. The primary pUrposes of site reclamation will be to provide
for long-term control of erosion and drainage and to mitigate the‘ehvironmenta]
and socioeconomic éffects of the harvesting by improving the value of the.land.
By way of compdrison, reclamation programs for oil shale and coal strip mines,
are generally designed to create an initial vegetatioh cover, whereas peatland
reclamation can be planned to support higher valued agricultural, silvicultural
(forestry), recreational, and wildlife ménagemént programs.

“The selection of the reclamation scheme for any specific peatland will, as indi-

cated in Table 2.5, depend on such independent variables as scale of development,
harvesting method, land ownership, future land use potential, post harvest site
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Tabie 2.5 Independent Factors Governing Site Specific Reclamation Programs
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enVironmehta] conditions, and external factors which include primarily regula-
tory requirements-and the desires of the public. Reclamation procedures for
privately;owned land will reflect the Tandowner's desires but may be strongly
affected.by state and Federal reclamation laws and by state and local land-use
plans.

It should be noted that reclaimed peatlands and associated muck deposits, if
adeduate]y drained, can have high economic value as eXceptionalTy fertile agri-
cultural or forest lands. In a similar manner, a carefully planned reclamation
progran can_a]so create recreational and wildlife habitat values which are
superior to those existing prior to harvesting. Consequently, it can be expected
that there will be competition among various interests for any publicly owned
reclaimed lands created after moderate- or large-scale harvesting operations

have been completed. The conflicting goals of these compet1ng interests must

be resolved prior to the initiation of development. ‘

The site specific technological and environmental conditions‘of the bog will
determine whether wet (hydraulic) or dry (drained bog) harvesting technique§
are selected. This choice will have a major impact on future options for
reclaimed land use.

Use of the dry harvesting methods requires that the site be artificiallyvdrained'
by an extensive ditching program. Consequently, a site for which dry harvesting
is selected must be one that has a terrain conducive to ditch drainage or one
that: can be economically drained by pumping. After harvesting, -the harvest area
will consist of a well drained fertile landscape that will be amenable to a
variety of uses. These land uses include intensive forestry, agriculture, re-
creation, wildlife habitat development, br a combination of the above uses.

In comparison, a site selected for hydraulic peat extractioﬁ must be one that

can be controlled to allow the construction of a shallow lake to support the
harvesting machinery and the slurry pipeline. After the peat has been hydrauli-
cally Harvested the area will be cither a shallow body of water or appear1ng |
as a poorly drained semiemergent landscape.
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Similar land uses can be established for hyd?au]ica]ly harvested areas if drainage

systems are established, but, if a water body is established, area options
would be directed at developing enhanced ripanian wildlife habitat, growing
selected agricultural crops (such as wild rice), or promoting recreational
activities. :

The prinicipal natural environmental features that would affect the reclamation
options are the seasonal fluctuations in groundwater level, soil fertility and
drainage characteristics, amount of residual peat, trafficability, access, and
the number and types of streams and lakes. The option selected must be one
that is consistent with these local parameters.

2.6° SCALES OF DEVELOPMENT

As previously discussed, the range of meaningful peat development options can
be covered by considering a large-scale gasification facility (250 MMscfd SNG),
a moderate size electrical generating plant (60 MW), and a small size steam
facility (1 MW). The size of any proposed facility will be limited by the
nature and extent of the local peat resource. For any "minemouth" energy pro-
ject, as the size of the processing facility increéses, the ability to supply
adequate sources of feedstock becomes critical and limiting to the system.

This especially true with peat energy development, which is currently labor,
land, equipment, and capital intensive.

Peat harvesting, in comparison to other energy production pfocesées, is much
‘more heavily influenced by meteorological and other dynamic environmental para-
meters and consequently is more subject to environmental risks that.could limit
energy production. For example, if the harvesting season is shortened by an
early or late freeze, excess precipitatidn, or iate snows or thaw, it may not
be possible to meet production requirements un]ess'equipment.and‘manpower can

he quickly augmented. In no other energy inﬁustry does climate have such a
dynamic impact on resource production.
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The largest foreseeable U.S. peat conversion facility is the 250 MMscfd SNG
plant presently being prdposed,by the Minnesota Natural Gas Co. The peat feed-
stock requirement for this facility is roughly equivalent to that for a 800 MW
electfical power plant. Approximately 125,000 acres of peat would be required
to supply this facility for a 20-year period. (46) The only comparable. peat

energy deve]opment system to this p]ant is a 630 Mw peat -fired electrical power
fp]ant complex operating in Russia.

This large allocation of land resources would make this plant one of the largest
- energy production'faciiities within the United States. Such a development could
lead to farfie]d‘imbacts because of the size of land area. The peat site would
need to be centrally located within the cOntro]]ed area of peat harvesting to
reduce overall transportat1on costs and 1og1st1c complexities. The approximate
siting of the facility would be almost automatic once the limits of peat develop-
ment area were defined.

The moderate sized peat energy facility is a 60 MW peat-fired electrical power
plant. Similarly sized peat energy facilities Sre widely used in Ireland,
Finland, ahd Russia.(55,69) over a twenty-year operational life, the facility
would use approximately 3500 acres of peat at a depth of six feet from one or
several peat bogs. The moderate sized facf]ity, in comparison to the large SNG
facility, could use more limited peat resources from several adjacent bogs. An
individual facility of this size would not be expected to generate major farfield
impacts. The Tocal employment and economic system would be stimulated by the
development, and no major boom or busts or infrastructure impacts would be
foreseen from this moderate scale of development (refer to RADIAN study for
more information). The enérgy produced from this facility could be used in

- local municipal areas or industries to provide local energy supplies and to
stimulate the overall economic and industrial prospects of an area.

The smallest commercial peat development scheme envisioned is a 1 MW-equivalent
péat boiler producing steam and heat for a small industrial, military, or muni-
cipal complex. This small fac11ity>wou1d consume 26 acres of peat, at a mean
depth of six feet, over a 20 year plant life. The impacts from this facility
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would be localized and very easily controlled. A peat boiler of this size
could be fabricated at a factory, shipped directly on the site, and installed
with minimal skilled labor.

The environmental issues and concerns that can be expected to arise from the
various scales of development are identified in Section 3.

2.6.1. Large-Scale Development: 250 MMscfd SNG Facility

In addition to the cost of the facility itself, the development of a large peat
facility for either gasification or electric generation will require large capi-
tal and manpower expenditures for the harvesting, transportation, dewatéring,
and storage of peat. As shown in Table 2.6, the seasonal aspects of a particu-
lar harvesting scheme, the manner of field development, and means of transporta-
tion could vary widely for the same annual production rate and thus create large
variations in the equipment and manpower required.

Also shown in Table 2.6 are some of the factors that must be considered in
determining the environmeﬁta] impacts of harvesting. It should be noted that,
whatever the method selected, a total of 125,000 acres must be harvested to a
depth of six feet over the 20-year life of the facility. Because of its magni-
tude, it appears probable that the environmental problems related to the har-
vesting operation well be more difficult than those resulting from the conver-
sion process.(46,47) It can be expected that the implementation of a large-
scale program in any of the few states having the extensive peat resource needed
for its support could begin only after lengthy site-specific environmental
analyses had been completed.

2.6.2. Moderate-Scale Development: 60 MQ Peat. Fired Electrical Power Plant

Moderate-sized, peat-fueled powerplants are currently in operation in Ireland,
Finland, and Russia.  Some of these plants have provided over 20 years of
reliable electrical service at costs competitive with those of oil-and coal-
fueled facilities.(54,55) The technology for these faciiitiés is Qe]]-known,
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Table 2.6 250 MMscfd Peat SNG Facility Requirements
(page 1 of 2)

Daily Btu Input: 480 x 109 Btu
Total Peat Requirement: 125,000 Acres with 6 Foot Depths

| 3 ‘ B : . DIRECT
HARVEST METHOD MILLED PEAT SOD PEAT __ HYDRAULIC EXTRACTION

DEVELOPMENT

Annual Resource 30,000 30,000 6,400 6,400
Commitment (Acres) '

Mining Duration in One 4 -5 , 4 -5 1/2 1/4
Area (Years) '

Time From Clearing to - 9 9 2 ’ 1
Reclamation (Years) :

HARVEST |
Daily Harvest (Acre Feet) 416 312 144 133

‘Length of Annual Harvest 90 - 120 260 280
Season (Days)

Harvested Area & 30,000 30,000 6,250 6,250
Ancillary Features
(Acres/Year)

Number of Harvest : 4. 3 1 1
Operations : ' _

Harvestor Requirements =~ = 136 111 9 30
(Number of Pieces) '

~Depths of Individual *1-inch 5 inches =~ ~ 6 feet 6 feet
Harvest : :

- Number of Harvests Per 16 -3 1 N
Year
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Table 2.6

250 MMscfd Peat SNG Facility Requ1rements
(page 2 of 2)
_ DIRECT
- HARVEST METHOD MILLED PEAT SOD PEAT HYDRAULIC EXTRACTION
DRAINAGE REQUIREMENTS
Additional , ' .
First Year Discharge 36,000 36,000 Water Rqd 11,700
(Acre Feet) for Slurry
Additional Second :
Year Discharge Approx'ly. "Approx'ly " 11,700
(Acre Feet) ~Normal Normal
. Kunotft Runoff
Net Water Discharge 45 - 50 35 0 30
(Percent)
Field Pumpage May Be May Be 'qu. for May Be
Requirements Rqd. Rqd. Slurry Rqd.
Water Controls Cannot Be Cannot Be Diking to Several -
: Centralized Centralized Control Water Treatment
Facilities
per Year
RQda
Bog Constraints
+ must be drainable + + - +
- must create a pool
OTHER REQUIREMENTS
Annual Storage 270 245 105 85
. Requirement (Days)
Daily Transportation
Trips to S&ockpi]es i
80 Yards®’ Jrucks 9101 6826 Slurry 2925
7400 Yards” Trains 97 72 1
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Table 2.7 60 MW PEAT FIRED POWER PLANT REQUIREMENTS

(page 1 of 2)

Daily.Btu Input:.

Total Peat Requiremeht:

129 x 108 Btu
3640 Acres w1th 6 foot Depth

Year

- ' . ’ ~ DIRECT

HARVEST METHOD . MILLED PEAT SOD PEAT HYDRAULIC EXTRACTION

'DEVELOPMENT | | |
Annual Resource 912 912 182 182
Commitment (Acres) :

Mining Duration in One . 4 = 5 4 -5 1/2 1/4
Area (Years) : ' v

Time From Clearing to : S 7 1 1
Reclamation (Years) '

HARVEST

Daily Harvest (Acre Feet) 12 9 4.2 3.9
Length of Annual Harvest 90 120 260 280
Season (Days)

Harvested Area 912 912 182 182
(Acres/Year)

Number of Harvest o 4 3 2 1
Operations

Harvestor Requirements | 3 2 1 1
(Number of Pieces) ‘

Depts of Individual 1 inch 5 inches 6 feet 6 feet
Harvest » '

Number of Harvests Per . 16 3 1 1
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Table 2.7 60 MW Peat Fired. Power Plant Requirementé
(page 2 of 2)

HYDRAULIC

' DIRECT
HARVEST METHOD. MILLED PEAT SOD. PEAT MINING EXTRACTION
DRAINAGE REQUIREMENTS |
Additional First Year : _
Discharge 1280 1282 . Water Rqd. 364
(Acre Feet) _
AdditionalSecond Year
Discharge. - Normal Normal Waler Rgd. 364
(Acre Feet)
Net Water Djscharge 45~; 50 35 0 30
(Percent) -
Field Pumpage Generally Generally Will require Generally
Requirements Rqd. Rqd. slurry pumps Rqd.
" Water Controls Can be Can be _ Diking and Can be
‘ centralized centralized water control centralized
- required '
Bog Constraints
+ must be drainable + + - +
- must create a pool
OTHER REQUIREMENTS
Annual Storage 275 245 105 85
Requirement (Days)
Daily Transportation
Trips to Sgockpiles
80 Yards” Trucks 200 150 Slurry 64
7400 Yards” Trains 2.1 1.6 0.7
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and various designs that have operated successfully for many years are available.
Although 60 MW facility is small in comparison to new coal and nuclear electric
generating power plants, it appears to be a practical size for a peat-fired
plant to be used in areas that have limited or scattered peat reserves.

Over a twenty-year period, a 60 MW facility would require 3500 acres of peat
at an average depth of six feet (see Table 2.7). These resources could be |
gathered from.a single peatland or from a number of small bogs. Water quality
and drainage control systems could be easily developed at this small scale to
preclude major offsite impacts. With adequate drainage provided during the
harvesting phase, the reclamation of the harvested areas for agricultural,
forestry, wildlife, or recreational pursuits should be relatively simple.

European experience indicates that a peat-fired facility would cost approximately
one-third more than an oil-fired facility of similar capacjty.(59) The increased
costs in Europevare due to the need for increased boiler capacity and more
materials handling equipment. Although these requirements would also apply to a
plant in the U.S., their cosf might be partially offset by the lowered cost of
air pollution controls as the result of the lower sulfur concentration in the
fuel. 1In compariéog to coal, the use of peat for fuel would not yield as muCh "

,solid waste from land clearing and overburden removal but might create more
waste ash: '

On an overall energy basis, the development of 10 to 20 of these facilities in
sparsely populated areas of northern and southeastern regions and Alaska would
not constitute a major national energy sodrce. However, they would help meet
the energy needs of these remote areas and provide an economic stimulus.

2.6.3. Small-Scale Development: 1 MW Steam Boiler

The small-scale use of peat for energy is intended to provide heat and steam

for small public, municipal, or industrial centers. Small boilers of this
capacity are currently in wide use. Boiler fireboxes could be retrofitted to
accept peat or new, redesigned boilers could be installed at existing and future
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centers. As shown on Table 2.8, peat requirements to operate a single facility
for 20 years are approximately 25 acres at six foot depth. Such peat resources
are readily available in many states and could provide a suitable fuel source
‘for a restricted level of development. European economic experience indicate
that the milled, sod, and hydraulic peat harvesting methods would be expensive
for this low level of development. However, available equipment could be used
for direct extraction at relatively low cost. This method is now being used for
harvesting peat for horticultural use. ‘

Roiler and-peat handling systems could be designed for rapid onsite fabrication
by a,miﬁTmUm of skilled labor. The benefits from such use of peat would be
1ocaTﬁcontr61 over fuel prices and independence from external fuel supplies.
The impact§ and benefits of the small-scale development would be very localized

and not expected to warrant a major state or Federal environmental impact
analysis. (94,103)

- In most cases, it is expected that it will be practical to have the boiler at‘
- some distance from the peat harvest sites if necessary. Transportation and

'stOrage requirements for the amount of peat.to be used should not be difficult

" to meet. | ’
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J Table 2.8 1 MW Peat Fired Steam Generator Fac111ty Requ1rements
I : (page 1 of 2)

Daily Btu Input: 117 x 100 Btu g
Total Peat Requirement 26 Acres with 6 Foot Depths

A

' : . DIRECT
~ HARVEST METHOD . MILLED PEAT SOD PEAT  HYDRAULIC EXTRACTION

DEVELOPMENT

Annual Resource 6.5 . 6.5  Not practical 1.3
Commitment (Acres) with this scale

- of development

Mining Duration in One 5 , 5 o S |
Area (Years) ‘ :

Time From. Clearing to 6 6 " 1
Reclamation (Years) '

HARVEST

Daily Harvest (Yards’) - 138 104 " 45

Length of Annual Harvest 90 120 " 280

~ Season (Days) - ‘

Harvested Area 6.5 6.5 " 1.3
(Acres/Year) _ '

Number of Harvest 1 . 3 " 1
Operations

Harvestor Requirements 1 . : 1 o 1
(Number of Pieces) '

Amount of Individual 1inch 5 inches " 6 feet
Harvests

Number of Harvests | 16 ' ;03 ! 1
Per Year : : :
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Table 2.8 1 MW Peat Fired Steam Generator Facility Requirements
| (page 2 of 2)

HARVEST METHOD

SOD PEAT  HYDRAULIC

DIRECT
EXTRACTION

First Year Discharge
(Acre Feet)

Additional Secqnd Year

Discharge
(Acre Feet)

" Additional Net Water
Yield .
(Percent)

Field Pumpage
Requirements

Water Controls
Bog. Constraints

+ must be drainable
- must create a pool

MILLED PEATA
Small
Small

45 - 50
Not Required -

Small Treat-
ment Facility

+

Small Not

Applicable

Small !

35 I.I

Not "
Required

Small Treat- "
ment Facility

Small

Small

30

Not
Required

Small

Treatment

OTHER REQUIREMENTS

Annual Storage
Requirements (Days)

Daily Transportation
Trips to Sgockpi1es
80 Yards* Jrucks

7400 Yards” Trains

275

‘N/A

245 "

N/A 1]

85

N/A
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SECTION 3 - ENVIRONMENTAL ISSUES
3.1 INTRODUCTION

Peatland development for energy production incorporates a complex series of
processes that ultimately transform the stored caloric peat energy into SNG,
liquid fue1; electricity, or steam for heating.. As is true for any form of
energy production, the use of peat for this purpose raises many environmental
issues. These issues, the concerns they arouse, and the data required to re-
solve them are described in this section as théy apply in any generic region
or site. The initial concerns generally expressed in the ten states having
major peat deposits are described in Section 4. Further analysis of these
environmental issues is discussed in Appendix A.

3.2 SCOPE AND CONTENT OF ISSUES

This study is focused on possible environmental issues raised‘by consideration
of the use of peat as an energy source. However, it is importaanto note that
a variety of other issues must also be resolved before a rational decision to

proceed with peat development can be made. The range of development issues is
shown in Figure 3-1. '

To a varying degree, each major environmental concern is affected by one or
more of the other'e]ement$ shown in this diagram. This can be illustrated by
constructing a relevance tree. This is a hierarchical structure in which the
top levels contain the most aggregated and encompassing concerns. The lower
lTevels describe the upper levels in successively greater detail and eventually
provide the underlying information needéd to satisfy the concerns. |

An'ekamp]e of a relevance tree expressing the top level concerns for the use
of peat is shown in Figure 3-2. Such an approach simplifies dealing with
alternatives and understanding the relative role of a given factor. However,

"the compartmentaljzation is merely for. conceptual simplification. "In actuality,

separations are not c]early défined.- For -example, use of a peat area for
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energy purposes does not preclude eventual non-energy use of the same area,
after reclamation. In this case a low-value timber stand may be transformed
into a higher value forest after the peat has been removed and drainage
provided. |

A complex set of relevancy trees was not formally developed for the myriad of

issues, but each of the major issues and impacts that will affect the develop-
ment of peat as an energy source are presented in Figures 3-3, 3-4, 3-5, 3-6,

3-7, and 3-8.

Economic considerations énd policy issues, although outside the scope of this
study, are nevertheless extremely important in determining the Tevel of environ-
mental impact that can be considered acceptable. Socioeconomic issues are
being considered in detail in a comparative study conducted for the DOE by
Radian Corporation. The focus of this report is on the environmental impacts,
concerns, and constraints illustrated in Figuré 3-6.

3.3 ISSUE IDENTIFICATION

Any peat-related activity has been identified as an environmental issue for
this report if it is the subject of present, or anticipated, environmental regu-
Tations or, as stated in 1.1, if. concerned individuals or agencies do not ayree
whether it could produce adverse environmental impacts.

"~ So that the study might have as broad as base as the available time would per-
mit, appropriate Federal, state, and local resource prulection agencies, and
development agencies, public interest groups, and 1ndustrial represenldlives were
asked to state their concerns about peat development, both in general and in
specific respects. VParticu]ar emphasis was placed on discussions with indivi-
duals who have a professional or requlatory interest in peatlands, energy, geo-
logy, resource production, environmental protection, resource evaluation, fish
and wildlife protection, and wetlands presefvation. A 1ist of those with whom
discussions were held is presented in Appendix C. Environmental concerns weré
developed in more detail by conducting a review of relevant publications,
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conference reports, and articles, and by analysing potentia] peat deve]opment
scenarios to determine potehtia] impact areas.

Figure 3-9 illustrates the spectrum of considerations that would affect the
analysis of any site to determine whether and how to proceed with development
of a peat energy program. If it is assumed that the proposed program is tech-
nically and economically feasible, it can be seen from the figure that all de-
cisions to proceed resf on the satisfactory resolution of environmental issues.

These environmental issues are discussed in the folluwing subsections. These
subsections are divided into broad environmental categories entitled Water
Resources, Water Quality, Air Quality, Aqualic Ecosystem, Terrestrial Ecosystcm,
Health and Safety, Regulations, Solid Waste, and Secondary Development Issues.
Each general topic begins with a discussion of why environmental issues can be
expected to arise in that particular category. In following subsections, the.
specific potential environmental issues are identified and briefly described. '
A much more complete discussion of these environmental issues is given in
Appendix A,'within which the following data are provided for each issue:

o Issue
States the issue.

e Description

Provides a brief explanation of why the issue develops from the analysis.

e Legislative/Institutional Concerns

Describes state and Federal interests in the issue and identifies regu-
lations if app]icab]e} ' ’
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e Environmental Interests

Presents information on the general public interest in this issue and
highlights any strong policies or attitudes suggested by contacted
individuals. ‘

e Environmental Goal

Gives a brief explanation of what can be defined as. an acceptable
resolution to the issue.

e Action/Data Requirements

Provides definition of the type of data that will be needed to answer
questions raised by the issue. The subsection will be amplified where
appropriate in the next phase of this study and integrated with Section
5 (Uniform Data Collection Requirements).

It must be recognized that each particular environmental issue will require

further definition as the peat research and development program advances and
specific sites and technologies are reviéwed. '
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3.4 WATER RESOURCE ISSUES

The groundwater and surface water resources of a peatland provide environmental
control for peatland deve]opment and support. The peatland's existence is con-
trolled by the hydrological regime of the site and, in turn, the peat mass

- influences the surface and groundwater flows from the site. The development
necessary for peat harvesting will modify the natural groundwater and surface
hydrological characteristics of the area. These net onsite and offsite changes
will largely be a function of the scale of development, harvesting procedures,
and energy processing techho]ogiés. The net water resource impacts of several
hundred or thousand acre developments should not cause major concerns when
viewed from the larger basin perspective; however, the water resource changes
produced by a development of tens of thousands of acres in one location could
greatly modify the natural water resources. Water resource issues are a subset
of the national wetlands issues, which also include issues of terrestrial and
aquatic habitats and water quality. Listed below, in decreasing order of
importance to the public, are specific water resource factors that, if modified
by peat development, may become environmental issues.

1. Floodwater RUnoff'Response

2. Groundwater Elevations

3. Salt Water Intrusion

4, Surface Flow Patterns

5. Minimum Stream Discharges

b. Mean Surface Water Discharges
7. Hydrological Budget

8.. Groundwater Aquifers

9. Evapotranspiration Rate

The effect of the scale of development upon the expected severity of these issues
is indicated in Table 3.1. It can be seen that only increased floodwater runoff
is expected to be a major issue, and fhen only for large-scale developments.

The magnitude of these issues will be clearly defined only after generic cbmputer
models are established and applied to the general and specific field conditions.
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Table 3.1 Water Resource Environmental Issues

SCALES OF DEVELOPMENT

DEGREE OF CONCERN SMALL MODERATE LARGE

MAJOR | MODERATE MAJOR | MODERATE MINOR MAJOR | MODERATE | MINOR

INCREASED FLOODWATER
FLOW POTENTIAL

GROUNDWATER ELEVATIONS
MODIFICATION

POTENTIAL SALT WATER
INTRUSION

MODIFICATION OF SURFACE
WATER FLOW PATTERNS

INCREASE MINIMUM
STREAM DISUHAHUES

INCREASE MEAN SURFACE
WATER DISCHARGE

ALTER THE HYDROLOGICAL
BUDGET

ALTER GROUNDWATER
AQUIFER

REDUCE EVAPO-
TRANSPIRATION

. 2
e 0 . ‘. ‘ ‘0 ‘ O . 5

: -]

3

During harvesting, water resource parameters will be modified for an intermediate
period; the reclamation program selected will determine the permanent modification.
These issues are more fully discussed below and in Appendix A.

3.4.1 MWater Resources: Increased Floodwater Runoff Response

ISSUE

The development and the ultimate transformation of an upland peatland or a
depressed peatbog into a reclaimed area could result in changes in the area's
floodwater response. ‘

DESCRIPTION

There is no general answer to the question of whether development and reclamation
will lead to an increase or a decrease in runoff response.’ Certain factors
could lead to an increase in the stormwater hydrological response:
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e Easier flooding routing as a result of the deve]opmentAof a drainage
system, | '
\

® Decrease in interception losses,

® Potentially greater overland flows due to a reduction in infiltration
and peat storage capacity, and

) Féster snow melt values due to the decrease of shading.
On the other hand,; there are factors that would tend to decrease flood flows:
e Increased onsite storage capacity due to a net reduction in the water table,

¢ Greater infiltration created during reclamation by working the lower
impermeable peat horizons into the underlying mineral soil, and

o The incorporation of flood flow controls in the drainage design program.
Because of these possible opposing factors, the net effects on the floodwater

hydrograph of a specific development program will have to be determined by
creating individual models for the various harvesting and reclamation schemes.

3.4.2 Water Resources: Groundwater Elevation Modification
ISSUE

Thevdrainége and potential ponding of the harvested areas will cause changes in
the surface and groundwater interflow to the adjacent watercourses.

DCSCRIPTION

A peatland by its nature is a surface aquifier that has a water table at or
near the ground surface. Groundwater levels dufing and after peat extraction

Bg
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are the paramount importance to the technical viability of the project. The
"ability to provide adequate control of the groundwater levels - either to float
equipment for hydraulic harvesting or to drain the area for sod or milled
harvesting - will be the prime determinant of the method of extraction. Changes
in the groundwater balance may alter the area so that future uses are limited.

The groundwater characteristics of the area also determine subsurface flows and
effects on stormwater flows, base flows, and deeper groundwater retharge. For
these reasons, the groundwater characteristics of the peat level must be defined
to determine the most appropriate harvesting techniques and control the impacts
on the area's groundwater environmént. Within coastal areas, saltwater intrusion
can be attributed to reduced surface and groundwater flows.

3.4.3 Water Resources: Potential Saltwater Intrusion Along Coastal Areas

ISSUE

The drainage required to reduce the water levels of coastal peatlands could
potentially Tead to surface and groundwater saltwater intrusion.

NFSCRTIPTTON

Coastal peatland development at the North Carolina First Colony Farms has indi-
cated that saltwater encroachment can pose a potential problem for development

in coastal areas.(43) Peat harvesting within the coastal environment could
induce inland saltwater encroachment as the result of the construction of
drainage canals, the reduction of groundwate? récharge, and the Towering of the
groundwater level. The ramification of the effects of this change should bhe
carefully analyzed prior to development. Such a transformation from a freshwater
environment to a'brackish estuarine environment would generate both positive

and negative environmental effects.
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"'3.4.4 Water Resources: Modification 6f Surface Water Flow Patterns 5

ISSUE

The construction of drainage ditches, roads, water control devices, and other
land changes necessary for harvesting peat will modify the surface water flow
regime of theAharVested area and the downstream water channels.

DESCRIPTION

The use of -upland fens, depressed bogs, and coastal peatlands will cause a
rerouting of surface waters that may result in flooding, increasing channeliza-
tion, or creating new channels into newly created watercourses. Surface flows
may be entirely routed from one watershed into another. The rearrangement of
the éurface flows will require analysis to define the most practical methods

' of'drainage_ahd_pondihg control. ' - ‘

3.4.5 Water Reéources}' Ihcreased Minimum Sfream Diséhérges
ISSUE .

Peatland development will 1ncfease the minimum»stream discharges.
DESCRIPTION

The development of a peatland or peatbog for energy production will necessitate
the drainage and short term elimination of the'péat1and's vegetal cover. The
reduction .in biomass will reduce the net evapotranspiration from the watershed
and allow a greater portion of the net precipitation to drain. This condition
will augment the area's low-flow discharge volumes. The ditching and drainage

of a peatland or bog will also 1nc}ease Tow-flow volumes by the reduction of -
the groundwater level within the peat, which will also reduce the net evapotrans-
piratibn potential, and by physically allowing more of the peatland to contribute
its flow directly to the area‘s surface water courses.
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The increases of minimum streamflow volumes for the statistical 7, 15, 30, and
60 day low-flow volumes should benefit the area's water resources and aquatic
communities.

3.4.6 MWater Resources: Increase Surface Mean Water Discharges

ISSUE

During peat harvesting, increases in mean surface water discharges will occur
from the sequential drainage of peatlands, release of process water, and further
dewatering ot the peat. '

DESCRIPTION

Use of the milled, sod, or direct extraction peat harvesting methods necessitates
the lowering of the peat water table to aid in initial peat dewatering and to
permit movement of equipment. The immediate short term increase in surface water
dischargezfrom field drainage will amount to approximately 10 to 20 percent.
Further reduction in moisture is necessary before final peat energy processing

or étorage._ The process dewatering stage may produce an additiona1'water volume
“equal to 10 to 30 percent of the net volume of peat harvested.

Similar volumes of water could eventually be discharged from the hydraulic har-

vesting system; however, this volume would depend greatly on the method of re-
clamation of the pond areas and the degree of water recycling.
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3.4.7 Water Resources: Alter The Hydrological Budget
ISSUE -

The hydrological regime (budget) from extracted areas will be permanently
changed by the peat]and deve]bpment‘and reclamation project.

DESCRIPTION

The transformation of a natural peatland area by peat removal into a reclaimed
area will change the natural hydrological aspects of the site. In some:respects,
changes may be beneficial or detrimental offsite. The modeling of the hydro-
logical parameters will be of paramount concern for technical aspects of péat
harvesting and for determining,the_offsite'environmenta] effects of the project.
One of the major technical problems of peat utilization is the transformation

of saturated peat into an optimum dry feedstock. The onsite hydrological

aspects will govern the design of the dewatering proceés.

3.4.8 Water Resources: Alter Groundwater Aquifers
ISSUE

Peatland groundwater flows to consolidated and unconsolidated aquifers will. be
altered. In addition to the dynamic groundwater conditions within the upper
peat horizon, as discussed in 3.4.2 and 3.4.7, the groundwater contribution to
the deeper consolidated and unconsolidated aquifer in the immediate area could
be impacted. | ' ‘ '

DESCRIPTION

“When a peatland is a significant contributer to larger regional- consolidated
and unconsolidated aquifers, the effects of any positive or negative changes
in the peatland's contribution should be investigated. This factor becomes
especially important if the aquifer“ok groundwater supplies a significant
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amount of the region's water, as is the case in Florida. Extraction will change
the upper peat horizon's hydrological regimes and the amounts of groundwater
contributed to the upper unconsolidated and deeper consolidated aquifers.

3.4.9 Water Resources: Reduce the Evapotranspiration Rate .

ISSUE

Lowering of the water surface and removal of the original flora characteristics
of the peatland will change the net evapotranspiration of the developed area

and cause unknown changes in adjacent plant and animal communities and in local
‘climate.

DFSCRIPTION ,
The formation of a peatland results from groundwater at or near the surface.
Under these conditions, the natural vegetation community will evapotranspire at
its full potential during the growing season. As discussed in 3.4.5, the arti-
ficial lowering of groundwater will create a moisture deficiency in tHe upper
horizons that will result in the reduction of the net evapotranspiration rate.
Net evapotranspiration reductions will also occur as the result of vegetal
removal during the harvesting period. The duration of the reduced evapotrans-
piration will vary, depending on the harvesting technique employed and the
sequencing of. the reclamation program. Changes in the amount of eVapotranspira—
tion will also result from the specific reclamation schemes selected.
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3.5 WATER QUALITY ISSUES

The quality pf surface waters being discharged from a peatland have characteris-
tic quality parameters that to some degree control the onsite and downstream
aquatic habitats and water uses. Peatland development will necessitate the
eventual discharge Qf water and wastewater from the peat harvesting and energy
processing activities. These discharges will contain increased concentrations
of natural constituents and may contain unnatural chemicals derived from the
peat dewatering and the energy process wastewater streams. These constituents
can affect the onsite and downstream aquatic and estuarine ecosystems and
potentially downstream domestic water users. Without controls on indiscriminate
discharges, large organic and inorganic stream loadings may potentially result
from a peat energy operation. The release of these organic and inorganic com-
pounds can. generate a variety of water quality impacts. In a general relative
decreasing order of 1hportance the foreseen water quality problems are from

the discharge of water having the following characteristics:

1. Low pH

2. High BOD/COD

3. Nutrients

4. Organic Compounds

5. Colloidal and Settleable Solids
6. Heavy Metals

7. Carcinogenic and Toxic Materials

The effect of the scale ofydeve]opment upon the expected severity of these issues
is indicated in Table 3.2. [t can be seen that the first three are expected to

be of major importance in even a small-scale development. The potential biologi-
cal response from discharging water with these characteristics could cause species'
shifts and possibly a reluctance on the part of downstream domestic water users

to use the water. '
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Table 3.2 Water Quality EnvironmentaT Issues

"SCALES OF DEVELOPMENT

PRIMARY ;
ENVIRONMENTAL SMALL MODERATE LARGE
RESOURCE ISSUE -

MAJOR | MODERATE MINOR MAJOR | MODERATE MINOR moDeRaTE | minon

MAJOR
DISCHARGE LOW .
pH WATER
DISCHARGE HIGH
BOD/COD
DISCHARGE NUTRIENTS ’ ‘ ‘

DISCHARGE
COMPOUNDS

DISCHARGE COLLOIDAL
& SETTLEABLE SOLIDS

These water quality issues are described below and more fully discussed in
Appendix A.

3.5.1 Water Quality: Low pH

ISSUE

The drainage of peatlands and any process water will necessitate. the discharye
of low-pH water. This discharge may be within state discharge standards and
yet still affect the area's aquatic resources.

DESCRIPTION

The acidic quality of a peatland water chemistry system is principally due to

the initial lack of natural buffering capacity from the incoming waters and to
hydrogen ion and organic acid production: by the plants' photosynthesis and
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decomposition. The pH values for water coming from an ombotrophic (severly
cation deficient) groundwater fen can range as low as 3 to 4 and from a minero-
trophic (moderate cation deficient), from 4 to 8. The release cf additional

" volumes of low-pH drainage water can further stress an already poor quality sur-
face water system. The depressionJof surface water pH value can generate signi-
- ficant Changes in the aquatic ecosystems. These pH changes can be in the form
‘of species specific fertility problems, morbidity, mortality, and mobility pro-
b]ehs, and other physicé] and physiological problems. Overall, these factors
méy affect shift in species diversities and general habitat vigor.

3.5.2 Water Quality: BOD/COD
ISSUE

The discharge of peat dréinage water and process water from the dewatering and
SNG faciTity will contain higher than normal values of organic materials producing
5-day Bio-chemical Oxygen Demand (BOD) and Chemical Oxygen Demand (COD).

- DESCRIPTION

The discharge of oxidizable sugars, amino acids, fats, alcohols, waxes, carbo-
hydrates, cellulose, and hemicellulose, all integral constituents of peat, would
cause an oxygen deficiency as measured by the standard water quality COD and BOD
methods. The release of soluble and insoluble materials that would depress the
oxygen levels of the receiving stream must be controlled to meet the state and
National Pollutant Discharge Standards and to maintain stipulated stream oxygen
standards. Depression of the oxygen levels could occur from increased turbidity
within the stream and the natural aerobic microbial decomposition of soluble

and insoluble constituents.
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' '3;5.3 Water Quality: Nutrients

ISSUE

The drainage of peatlands and peat .dewatering can create the discharge of nitro-
gen and phosphorus compounds that may increase eutrophication rates.

DESCRIPTION

The approximate ranges of nitrogen and phosphorus concentration percentages in
dried peat are 0.3-4.0 and 0.01-0.5, respectively. Both of these compound
groups are supplied to the peatlands from precipitation and groundwater sources.
In addition, nutrient concentration can be accumulated by bacterial fixation.
Peat has been shown to store nitrogen and phosphorus and has been considered
for use as a filter in wastewater treatment processes. Consequently, during
drainage and processing, high loadings of these nutrients could be released to
the receiving water system. '

!
The net effect of the increased nutrient would be an increase in eutrophication
‘rates and associated changes in the aquat1C'ecosystem;,

3.5.4 Water Quality: Chemical Compounds

ISSUE.

Organic compounds make up 20 to Y8 percent of the Lotal dry weight of pcat. A
portion of the organic makeup of peat is derived from organic acids. Toxicity
studies conducted on fish raised in peatland drainage waters indicated that the
toxicological constituents present 1n the watér would repel the Fish and even
cause death at sufficiently high concentrations.

Selected peatlands are knbwn,natural repositories of heavy metal ions. The
mobilization of these ions could occur as a‘result of draining the peat complex,
dewatering the peat before processing, leaching the metals from ash disposal,

- or settling of air pollutants.

- 3-24



With the increased public concern as to possible carcinogen emissions from a
~new industry, water effluent streams should also be tested for carcinogenic and
‘toxic organic materials.

DESCRIPTION

Fatty acids, humic acids, amino acids, tannic acids, and other organic acids are
integral constituents of peat. The presence of these chemicals helps depress
the pH of the drainage and interstitial water and may have a direct toxico]oQica]
effect on aquatic organisms. Peat drainage and dewatering processes will result
in the release of these compounds to the aquatic environment.

Peat, as with any flbra, also contains microlevels of heavy metal ions that are
used for the life processes and are released and recycled upon ignition or o
decomposition. Heavy metals in a peatland are also derived directly from the
filtering of surface waters and from pollutant fallout directly onto the peat
surface. The peat system is more confined than most terrestria]HSysfems, and
the small mineral supply entering a fen or bog is incorporated into peat growth
in the active aerobic zone or becomes tied up and accumulated in the buried
decomposed material. With the draining, dewatering, and ultimate processing of
the peat for energy production, these metals can again be released in the air,
water, and solid waste streams. The uncontrolled release of these materials
into the wastewater and drainage discharge may contravene existing state effluent
standards and eétablished stream quality criteria.

.The harvesting and energy  production of peat can possibly lead to the inadvertent
release of phenols and complex organic compounds. The toxic and carcinogenic
risks of these effluents can 6n1y be ‘ascertained after their production mech-
anisms and environmental rates are defined. To determine this, all effluent
streams should be qualitative]y'anq quantatively analyzed to ‘determine the
characteristics of the organic chemicals being released. If hazardous mate-
rials are found in the effluent streams, the fate of the hazardous materials

in the aquatic ecosystem should be determined and potential impacts on down-
Stream water‘supply systems,shod]d be defined.
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3.5.5 gggggljﬂgﬂjjgﬁi_;Col1oida1 and Settleable Solids
ISSUE

The harvesting and dewatering of large quantities of peat could pofentia]]y
release large concentrat1ons of colloidal and settleable solids into the
receiving streams.

DESCRIPTION

Peat is composed of water-soluble colloidal material and small particles of
indistinguishable cellulose and fibrous materials. The disturbance of the peal
during ditching, drainage, harvesting, and process dewatering may release some
of these materials into the receiving stream. Becauée of the nature of these
materials and the adsorped constituents, the re]ease of colloidal and particu-
late matter would be expected to depress the oxygen levels and increase trans-
. port of nutrients that may enhance eutrophication rates and heavy metals that
are potentially toxic to aquatic organisms. Consequently, discharge standards
for settleable solids are establised to prevent these impacts.
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3.6 AIR QUALITY ISSUES

The relative importance of the various air quality issues is indicated in Table
3.3. The issues are described below and discussed in more detail in Appendix A,
As illustrated in this table the only major degree of air quality concern is
from the fugitive emission factors from the large-scale peét harvesting and
storage operations. These factors could be effectively controlled with wet
harvesting or by careful dry harvesting techniqUes. ' .

The small 1MW industrial boiler and the 60MW electric powerplant fired by peat,
should be expected'to produce less air quality impacts than their coal-fired
‘counterparts. Peat, with its generally low sulfur and mineral content, would
have comparably low emissions of SOy and particulate air pollutants. Particulate
emissions would be controlled through normal. air pollution control technology.
Collected flyash has been demonstrated to be a safe soil conditioner and could

be used for soil reclamation.

The air emissions from a peat SNG facility can be discussed-only on a genéra]ized
basis. Studies conducted for the Institute of Gas Technology peat gasification
program indicate that the emission rates from a large-scale peat SNG plant would
be 3.5 ton/day airborne particulates, 1.7 ton/day sulphur oxides, 15.6 ton/day
nitrogen oxides.(46,47) A1l of these values are less than 1/3 of those of a
comparably sized coal-fired powerplant. Additional air emissions from sulfur
recovery tailgas treatment, fired-heaters, and waste handling and disposal can
include reduce sulfur dand nitrogen compounds, carbon monoxide, heavy metals

will add hydrocarbons, and halogens.

Peat dry harvesting, transportation, and storage to the overall particulate
emission problem. For example, the wind drift from a large-scale milled-peat
operations could contribute to local and farfield air and water quality problems.

It can be expected that large-scale facilities and most modefate-sca]e facilities

will be located in relatively undeveloped areas. Therefore, emission offsets
(E0) will probably not be required and Prevention of Significant Deterioration
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Table 3.3

Air Quality Environmental Is

sues

DEGREE OF CONCERN

SCALES OF DEVELOPMENT

SMALL

MODERATE

LARGE

MAJOR

MODLRATE

MAJOR

MODERATE

MAJOR

MODFRATE

HARVESTING EMISSION
FUGITIVE DUST

CARBON MONOXIDE
EMISSIONS

NITROGEN OXIDE
EMISSIONS

SULFUR OXIDE
EMISSIONS

PARTICULATE
EMISSIONS

NONMETHANE HYDRO-
CARBON EMISSIONS

PHOTO CHEMICAL
OXIDANTS

HEAVY METAL
EMISSIONS

REDUCED SULFUR

COMPOUND EMISSIONS

" NITROGEN COMPOUND
EMISSIONS

HALOGEN COMPOUND
EMISSIONS

VisIBILITY
REDUCTION

WATER VAPOR
EMISSIONS

H

et v

CARBON DIOXIDE
EMISSILINS

2
‘ g
D
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(PSD) Feguiations can be expected to apply. Undeveloped areas, particularly
near Native American lands, may have PSD Class 1 areas nearby, which can result
in stricter emission limitations.

3.6.1 Air Quality: Fugitive Dust
ISSUE

Fugitive dust emissions from open field peat harvesting, especially by the
milled-peat or sod-peat methods, could cause a lTocal nuisance and contribute

to ambient Total Suspended Particulate (TSP) levels.

u”, Fugitive'dust emissions\from the.stockpiling, storage,'and transportation could

also cause a local nuisance and might contribute to ambient TSP levels.
DESCRIPTION

Peat extraction by the mi11ed-peat or sod-peat processes requires dry peat to
be left on the ground surface. The drying peat can be suspended by wind and
by mechanical action. '
The multiple steps required to collect, store, transport, and re-store peat
allow for many avenues of spillage and loss to the atmosphere, especially in

open, wind-prone areas.

3.6.2 Air Quality: Carbon Monoxide

ISSUE"
Carbon monoxide (CO) emissions from direct cnmbustidn of sod peat, peat bri-

quettes, or peat-fuel may exceed allowable levels. Carbon monoxide emissions
from fired-heaters in a peat synfuel plant may also be significant.
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DESCRIPTION .

Incomplete combustion of peat will lead to the emfssion of carbon monoxide

from combustion processes; carbon monoxide is not easily collected in scrubbers
and, in general, is controlled only by improving the combustion process.

Solid fuels, such as peat, are prone to carbon monoxide emissions because of
the chemical concentration gradients inherent in solid fuel combustion. Carbon
monoxide emissions from peat synfuel plants may also be significant, but they
are more readily controlled. '

3.6.3 Air Quality: Nitrogen Oxides

ISSUE

Nitrogen oxides emissions from direct combustion of peat fuel may exceed allow-
able levels. Emissions from the fired-heaters in a peat synfuels plant may be
significant and difficult to control.

DESCRIPTION

Nitrogen oxides (NOy), particularly nitric oxide (NO), are formed whenever fuels
are burned in air, Emissions tend to increase with incrcasing temperature,
heterogeneity of combustion composition, and fuel nitrogen. Although peat has
relatively high fuel nitrogen concentrations that could result in increased NOy
formation during combustion, would be offset by the low peat combustion tempera-
‘tures. Nitric oxide is oxidized to nitrogen dioxide‘(NOZ) in the atmosphere,
Nitrogen dioxide catalyzes the formation of photochemical air pollutants.
Additional NOx can be generated at synfuels plants if waste ammonia is disposed
by combustion. :
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3.6.4 Air Quality: ‘Sulfur Oxides
~ISSUE

Sulfur oxide (SOy) emissions from direct combustion of peat fuels may exceed
allowable levels. Emissions from fuel burning equipment at peat synfuels plants
may also be significant. These emissions might aggravate_the acid rains problems
eXperienced in the northerhAand eastern U.S. '

DESCRIPTION

Peat contains small concentrations of sulfur that are released as SOz (or SO3,
or acids) during combustion. Rapid droplet formation occurs in the plume
because of the strong affinity of SO» and'SO3 for water. Subsequent oxidation
of the S0 in the p]umé, mostiy in the condensed phase, increases this affinity
and the activity of the drop]éts. Long-distance transport of these émission
) products can result in acid rains in remote areas, causing damage to soils,
vegetation,:and the aquatic ecosystem. However, peat is relatively low in
sulfur content and may<n6t cause éevere SO emission problems when it is burned.

3.6.5 Air Quality: Particulate Emissions
ISSUE

Particulate emissions frum direct combustion of peat-fuel may exceed allowable
levels. ‘Particulate emissions from peat synfuels plants may also be signifi-
cant, but would be easier to control.

DESCRIPTION

Direct burning OflSUd peat, peat briquettes, or peat-fuel can generate particu-
‘late matter, 1hc1uding particuiate sulfate, heavy metals, polynuclear aromatic
hydrocarbons (PAH), and some partic]es‘in'theAsubmicron range. Qualitative

standards for TSP'may evolve because of varying environmental impact, depending
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on the chemical composition of particulate matter. Particulates from natural ‘ ‘
sources contribute the major portion of TSP in many areas of the U.S., especially
the west. '

3.6.6 'Airggua1ity: Non-Methéne Hydrocarbon

ISSUE

Non-methane hydrocarbon (NMHC) emissions from direct combustion of sod peat,
peat briquettes, or peat-fuel may exceed allowable levels. Emissions from
peat synfuels plants, especially storage vessels, may also be significant.
Polynuclear aromatic hydrocarbons (PAH) are often carcinogenic and present
special problems. : ' ' '

 DESCRIPTION

Incomplete combustion of peat can lead to the emission of non-methane hydro-
carbons that canh react in the atmosphere to produce photochemical oxidants.

Most control'strategies for the control of ambient ozone involve emission
controls on NMHCs. PAHs are very stable in the environmenl and can be carcino-
genic at very low levels.

3.6.7 Air Quality: Photochemical Oxidants
ISSUE
Photochemical oxidants derived from emissions from direct combustion of sod

fpeat, peat briquettes, or from beat-fue] ur peal synfuels plants may violatce
 NAAQS. | |
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DESCRIPTION

Photochemical oxidants (ozone) are forméd in the atmosphere from non-methane
hydrocarbons and nitrogen dioxide. They are controlled by emission controls on
sources of NMHC and; possibly, of oxides of nitkogen; Evaporation losses from
hydrocarbon storage vessels and emissions from internal cdmbuétion engines are
the major sources of NMHCs. ‘ ' |

3.6.8 Air Quality: Metals
ISSUE

Metal emissions from direct combustion of sod peat, peat briquettes, or peat
fuel or from peat synfuels plants may exceed allowable levels.

DESCRIPTION

Metals concentrated in the inorganic or organic portions of peat can be emitted
‘as suspended particles or volatilized at high combustion temperatures and
emitted as gaseous molecules. These metals behave in complex fashion in the
ambient air and have complex effects. Metals have accumulated in the peat from
filtering of water as it has flowed through the bog and by deposition from:the
atmosphere. Metal emissions from synfuels plants can result from operations

~ other than fuel combustion, such as thermal oxidation for waste disposal.
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~3.6.9 ‘Air Qgg]ity: Reduced Sulfur Compounds

iSSUE

Reduced sulfur emissions from peat synfuels plants may exceed allowable levels.
DESCRIPTION

Reduced sulfur compounds in small quantities will be emitted from the acid gas
removal /sulfur recovery systems. Meteoro]ogiéal éqnditions and ambient air

chemistry will determine the impact on air quality.

- 3.6.10 Air Quality: Nitrogen Compounds (Other than NOy)

ISSUE

ANitrogen compounds -from peat synfuels plénts may.egceed allowable levels.

' DESCRIPTION

Ammonia and hydrogen cyanide which may be emitted from sour water treatment

systems contribute to air pollution in complex ways, depend1ng on meteorological
cond1t1ons and ambient air chem1stry '

3.6.11 Aijr Quaiity;_ Halogen Compounds

ISSUE |

Halogen compounds‘from peat s&nfuéis piants may exceed allowable levels.
DESCRIPTION

Hydrogen chloride. and hydroch]oric acid may be emitted from peat synfuels

plants, especially if thermal oxidation is used in wastewater treatment
systems. - '
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3.6.12 Air Quality: Visibility -
ISSUE -

ViSibility reduction due to emissions from direct combustion of.sod peat, peat
br1quettes, or peat-fuel. may exceed allowable 1ncrements Peat synfuels plants
may -also cause s1gn1f1cant v1s1b111ty reduction.

DESCRIPTION

Visibility reduction in the immediate vicinity of the combustion source'can
result from the emission of particulate matter and from plume condensation
(Water vapor). The severity of the effect will depend greatly on the rate at
which the matter is dispersed by the w1nds Visibility reduct1on on a large
scale occurs through the formation of photochemical aerosols from directly
emitted'precursofs, such as NMHC and NOyx. This issue is especially significanf
if nearby Class I areas are affected. ‘ '

3.6.13 -Air‘Quality: Water Vapor

ISSUE

Water vapor emissions from facilities employing direct combustion of sod peat,
peat briquettes, or peat-fuel or from synfuel plants may create a local nuisance
and create hazards to navigation and to the public hy reducing visibility and
promot1ng increased chemical activity of other pollutants, such as the formation
of acid mists when combined with SOy.

DESCRIPTION

Water vapor emissions from combustion sources can condense and precipitate
immediafe]y downwind from the.combustioh source under certafn meteorological
conditions. This can lead to enhanced local rainfalls or snowfall with poten-
tial adverse impacts. Icefog can occur at the extremely low temperatures
experienced during winter in northern peatlands, such as Minnesota and Alaska.
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3.6.14 Air-Quality: Carbon Dioxide
ISSUE

The production of peat energy will necessitate the emission of carbqn dioxide.
- Peat conversion to other forms of energy would contribute to the build-up of
~carbon dioxide. '

DESCRIPTION

Burning of fossil fuels releases COp into the earth's atmosphere. Production

and consumption of synfuels such as peat produces more CO» per useful Btu than

does direct burning. Within the scientific community, there is a current debate

as to the significance of the global carbon dioxide concentrations on fhe

earth's climatology. This concern may influence future emission standards and
energy production policies. |
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3.7 AQUATIC ECOSYSTEM ISSUES

The aquatic environmental issues that arise as the result of peaf]énd develob-
ment are.inexorably 1inked.w1th the water quality and terrestfia] écosystem
environmental issues. For the purposes of this discussion, the aquatic environ-
ment is defihed as the true open water bodies and not the wet areas or semiemer-
gent areas, which are discussed in the terrestrial environment secfion, Thé

- areas that would be aﬁa]yzed for a freshwater resource would also be similarly
defined if the peatland were part of an estuarine system. The priméfy équatic
ecosystem environmental issue is to protect the fishery'resource and all of

the environmentai parameters, foodwebs, water quality, and physical habitat

that are necessary for their existence. The relative importance of these

issues in relation to the three scales of development is shown in Table 3.4.

Yt

Table 3.4 Aquatic Ecosystems Environmental Issues

SCALES OF DEVELOPMENT

PRIMARY
ENVIRONMENTAL SMALL MODERATE LARGE
RESOURCE ISSUE -

MAJOR | MODERATE MAJOR MODERAYE MINOR MAJOR | MODERATE MINOR

FISHERY INTERACTIONS

PHYSICAL INTERACTIONS

FOODWEB INTERACTIONS

UNIQUE AND RARE
AQUATI(. HARITATS

As previously discussed in the water‘quality and water resource environmental
issues, impacts will be generated on physical and chemical components of the
aquatic habitat and consequently will affect the biological residents. The

aquatic environmental issues are a major portion of the entire wetlands issue
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of peatlands development. Preliminary studies conducted for peat energy develop-
Ament in Minnesota and North.Carolina have indicated detrimental consequences
from changes in water quality. The maintenance of a stable, healthy fishery
resource within the peatland harvesting area and all downstream areas is one

of the most critical environmental concerns. The fishery maintenance environ-
mental issue is ranked as the most significant aquatic ecosystem environmental
concern because of the sensitivity of the fishery resources and the potentially
large impacts on anAarea's water'resources'from moderate-and large-scale peat
harvesting operations. - '

The resource sensitivity is reflected in the stringency of state and Federal
taws protecting the fishery from direct and indirect impdacts.

The principal aquatic ecosystem issues and concerns are those dealing directly
with the fishery interactions, foodweb interactions, physical interactions,
and impacts'on unique-équatic habitants. These issues are described below and
discussed in more detail in Appendix A. ' o

Peaf1ands such as bogs, fens, and pocosins create characteristic aquatic eco-
systems within and downstream of the area. The drainage and/or ponding neces-
sary for peat harvesting, in combination with the transition of the peatlands
from a natural habitat to an unknown condition, will generate physical and
. chemical changes that will effect the aquatic and estuarine ecosystems. The
development of the peatlands may not produce as significant an impact on an
aquatic'ecosystem as on the terrestrial ecosystem. However, because of the
_sensitivity of the aquatic and estuarine resources, more stringent offsite
protection may be required. State and Federal regulations are providihg
stronger protection for the wetlands and the downstream aquati¢ and estuarine
ecosystem. The foliowing potential environmental issues in the aquatic eco-
| system resulting from the initiation bf a peat development program have been
identified. S -
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3.7.1 Aquatic Ecosystemf Fisheries
ISSUE

Peatlands contain extensive headwater areas that support commercial, subsistence,
and sport f1sher1es. The deve]opment of a 1arge peat energy complex may affect -
-these f1shery resources. ‘ ' '

DESCRIPTION

Peat resource development has a potential of either generating a severe impact =
or providing beneficial effects on the local fisheries. The determination of
Apositive and negative effects of the program must be defined on a case-by-case
basis, since the surface waters within a peatland complex may provide a nufsery,,“
migratory, or adult habitat for the indigenous species. In such a diverse *
habitat, net changes in the water resources may have differing impacts on
separate aquatic species. Potential beneficial affects of the program would
occur if, for example, iow flows are supplemented with good quality water;
increased habitat is created by the formation of additional drainages and
Takes; or small increases in mipronutrients are discharged from drained areas.
The opbosite situation could occur if water quality or other stresses are
placed on the system that adversely impact the fishery resource. A few common
examples ofvthese conditions are discharge of poorer quality water, reduction
of dissolved oxygen levels, removal of habitat, severe sedimentation, salinity
changes, and temperature stresses.

Since the promotion and maintenance of the fishery is the prime aquatic resource
management objective, any potential pos1t1ve or negat1ve affects of peat develop-
ment would have to be fu]]y ana]yzed
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3.7.2 Aquatic Ecosystem: Foodweb Interactions

ISSUE

Integral portions of the aquatic foodweb are the molluscs, crustaceans, 1nsects,
worms, zooplanton, and phytoplankton. These species are necessary for the
aquatic ecosystem to function. Consequently, impacts .on th1s trophic level

will be reflected in the more important fishery populations. ‘

DESCRIPTION

Changes in the physical and chemical aquatic environment will be reflected in
carnivore and herbivorelpopu1ations in a short period of time. These changes
could be beneficial and promote a wider species diversity and biomass produc-
tion or impact the trophic levels by reducing the biomass and species diversi-
ty. Examples of environmental changes that could produce positive and nega-
tive effects are changes in turbidity, Sedimentation, micronutrient levels,
toxins, pH, and temperature levels. Each of thesé'changes will promote posi-
tive or negative reactions for the individual spécies, which in turn will
generate changes in species-diversity.- ‘

3.7.3 Aquatic Ecosystem: Physical Interaction

ISSUE

Physical changes in the aquatic environment due to changes in temperature, flow
rates, sedimentation, turbidity, and color from such activities as dredging,
‘channelization, and pond1ng may create physical env1ronmenta1 stresses on the
'1nd1genous aquat1c and estuar1ne spec1es

DESCRIPTION

The transformation of a fen, depreséed bog, or coastal peatland into a harvest
area will necessitate physical changes in the aquatic ecosystem. In most
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cases, these changes may decrease habitat values during development but may
improve aquatic habitat values as the result of a well designed reclamation
‘program after harvesting. The physical impacts associated with peatland develop-
ment are similar to those associated wifh othef types of wetlands development.

'3.7.4 Aquatic Environment: Unique Aquatic Habitats
 ISSUE

Certain peatlands may have limited potential for resource development because
of the ecosystem's uniqueness'or the-habitat provided for rare and endangered
species. ‘ ‘

DESCRIPTION
Peatlands in some areas constitute a rich and valuable assemblage of Sﬁecie§

forming a unique wetland and aquatic ecosystem. Any changes affecting rare
and endangered aquatic species will.-have an immediate impact.
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3.8 TERRESTRIAL ECOSYSTEM ISSUES ‘ ' : ' t

One of the major environmental concerns regarding peatland energy development
is the issue of terrestrial habitat removal due to the harvesting of the eco-
system. The net result of this action is that the diverse wetland flora and
fauna that inhabitat these productive areas will be removed. In most cases,
those areas that are potentially economically and technologically exploitable
for energy purposes are generally classified as wetlands by the appropriate
state and Federal agencies. The prinéipa1‘environmenta1 issue raised then
becomes one of peat harvesting versus wetlands protection. The land resources
and the terrestrial habitat commitment necessary for a largescalé plant develop-
ment are indicated in Table 3.5, which also shows the land resource commitment
required to support a comparable coal-fired plant in several regions of the
country. This table also indicates the potentials for reclamation, the unique-
ness of the ecosystem, and the probable occurrence of rare and endangered
species in each of the areas. '

"Peatland ecosyStems throughout the United Sfates.offer a spectrum of representa-
tive terrestrial ecosystems ranging from a tropical everglades to temperate
depression bog to arctic open ground tundra communities. The terrestrial
habitgts'forming these peatlands will differ markedly from location to location.
The environmental concerns for a partich]ar project will be affected by the
scale of development and the value and uniqueness of the habitat. For these
reasons, peat harvesting, like any other resource extraction, may arouse public
and agency concerns for terrestrial wetland habitat loss. '

Site reclamation plans, as discussed in Section 2, will envision final use of
the land for forestry, agriculture, wildlife habitat, recreatidn, or a combina-
fion.of these and in most instances improve the use of land. In any case,
because of the drainage or pondage required for resource extraction and the
removal of the peat, natural terrestrial ecosystems would not be replaced.

The impacts on the terrestrial ecosystem will occur dur1ng the bog preparation,
extract1on, reclamation, and future land use phases.
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Table 3.5 Typical Terrestrial Resource Commitments for a 800 MW Powerplant
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The relative mdgnitude of the anticipated terrestrial ecosystem issues is
illustrated in Table 3.6. The issues are described below and discussed in
detail in Appendix A... '

Table 3.6 Terrestrial Ecosystem Environmental Issues

PRIMARY
ENVIRONMENTAL
RESOURCE ISSUE

SCALES OF DEVELOPMENT

SMALL

MODERATE

LARGE

MAJOR

MODERATE

MINOR MAJOR

MODERATE

MINOR

Ma.Ing

MONEAATE

MINOH

WILDLIFE IMPACTS

ENDANGERED SPECIES
IMPACTS

UNIQUE PEATLANDS
IMPACTS
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3.8.1 Terrestrial Ecosystems: Wildlife

ISSUE

Peatlands within the United States‘support diverse wetland wildlife species
and provide valuable habitat. The development of peatlands may affect the
wildlife population through removal of these resources during harvesting and
“the creation of a new ecosystem after reclamation. This issue represents
important environmental concern for the overall peat energy program.

DESCRIPTION

Construction and extraction activities effectively remove the original wildlife
habitat, thereby producing impacts with effects ranging from minor and temporary
to major and long term depending on the species and the scale of deve]opmentl_
There can be no question that transformation of a peatland from its natural con-
dition will cause the direct removal of immobile species and migration out of
the area'of mobile species. Concomitant with development of peat resources,
wildlife populations will be either temporarily or permanently displaced from
the zone SUrrounding the actual areas of habitat disruption. Beyond these
direct effects are many subtle influences on wildlife populations as a result
of reclamation activities and secondary development. For example, human pre-
sence'can interfere with mating, nesting, rearing, and migration and can further
- reduce the local wildlife populations. Changes also occur in the prey-predator
relationship of carnivoresAand,herbiyores by habitat alteration or removal of
selective species, both on énd offsite.

Changes in the air and water environments can also generate impacts on the
terrestrial ecosystem by the accumulation and transformation of toxic materials
(gaseous, particulate, chemical) in the terrestrial biota and subsequent trans-
port through the foodchain to higher organisms. | ' |
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‘3.8.2: Terrestrial Ecology: AEndangered Species

ISSUE

The Tntensive development of peat]qnds could adversely impact endangered species
that are dependent upon the peatland ecosystem for survival.

ENVIRONMENTAL DESCRIPTION

The direct loss of habitat, release of toxic substances, and confrontation
with development are the primary reasons for the decline of species threatened
with extinction. A variety of flora and fauna that are associated with peat-
lands are now classified as (or are candidates for classification as) rare and
endangered. species throughout the United States. Threatened species such as
the eastern timberwolf in Minnesota, Arctic peregrine falcon in Alaska, and the
everglade kite in Florida depend upon the wetland ecosytem to varying degrees.
There has been concerted national effort to protect these species by identifying
the individual species' range and habitat and critical features of its 1ife-
cycle. Rare flora are also commonly found in wetlands ecosystem. There is
special concern that large-scale peat harvesting and the associated development
"in the remote areas, such as Alaska and Minnesota, could affect the migrating
and feeding habitats of threatened species through changes in air and water
quality. Ndise generated from equipment and normal human activities that are
introduced into previously undisturbed wilderness areas has been shown to have
critical affects on certain species.
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3.8.3 Terrestrial Ecosystem: Unfque'Peat1ands

ISSUE-

Unique_peat]ahd ecosystems should be preserved for their educational, scientific,
and recreational qualities. '

,-

DESCRIPTION'

Certain peatlands illustrate the selective climatological and geological .condi-
tions that have resulted in the formation of unique plant and animal habitats.
Protection of these areas is especially important when there are factors such

. as occurrence of peatland-dependent rare and endangered species, renewable

natural resources, such as wild rice and timber, and sociological and historical.
factors, such as science, education, and recreation. In Minnesota, the Lake
Agassiz Peatlands is designated as a Natural Landmark because of the unusual
natural phenomenon that formed it. Likewise, the Everglades in Florida is
protected as a National Park because of its unique tropical-mire ecosystem.
Michigan has a number of swamps, bogs, and forest areas that are being evaluated,
for designation as Natural Landmarks. In all states, there are peatlands
presently protected or being evaluated for inclusion in state and Federal
preservation programs.
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3.9 HEALTH AND SAFETY ISSUES - | ‘

Health and safety issues include worker exposure to physical and chemical
hazafds and public exposure to hazardous effluents. Accidents that expose
workers to physical hazards or to release of hazardous chemicals could also
result in effluents that expose the public to health hazards. Chronic health
effects from low-level release of substances are also health and safety issues.
Existing and developing Federal, state, and local regulations, along with
industrial codes and practices, are expected to deal effectively with health
and safety issues related to peat utilization once these issues are well-
characterized. ' ‘ ' |

The processing of peat to produce solid fuels for direct combustion, to produce
low/medium Btu fuel gas, or to produce SNG can be expected to produée‘most of

- the hazardous substances associated with coal-conversion technologies, but in
significantly smaller quantities. These hazardous substances include polynu-
clear aromatics (PNA), phenols, thiophenes, aromatic amines, and soluble heavy
metal compounds and complexes. Fugitive losses and.leaks may result in Tevels
of hazardous materials that require specialized operating procedures and indus-
trial hygiene and safety procedures. The occupational hazards that may result
from peat processing for energy include:

e Physical contact with, or inhalation of, potentially carcinogenic or
toxic by-products, waste streams, fugitive emissions, and dust;

e Potential for explosions or fires from malfunction of high-pressure
or high-temperature equipment and accidental or spontaneous ignition

- of combustible matek1a1s, including stored or stockpiled peat;

e Potential for bog fires due to their drained condition and ignition
' sources associated with harvesting activities;

e Exposure to high temperatdreé, vibration, and noise within certain
areas of a plant;
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° Physica] dangeraof éontacting high-temperature equipment or corrosive
materials and working on elevated equipment; and

¢ Exposure during maintenance and turnaround operations to process equip-
ment and materials containing potentially carcinogenic compounds.

None of these hazards, including other health and safety hazards associated with
peat harvesting, are wholly new, and most are somewhat more serious for coal-
conversion than for peat conversion. It is expected that the intense effort
currently underway to identify and characterize the health and safety issues
associated with coal-conversion technologﬁes will also help resolve most of the
issues associated with the use of peat for energy. | '

There are, however, a few health and safety issues uniquely associated with beat.
Milled-peat or sod-peat harvesting and dry peat transportation and storage could
result in worker and public exposure to fugitive peat dust. Peat dust explosions
and fires, and peat bog fires (which are associated with European harvesting
methods), are also unique to peat utilization. Bioconversion of peat does not
have a analog in coal-conversion technology. Nevertheless, most peat-associated
hazards, and issues may -be similar to those associated with coal conversion.

The relative importance of these issues are indicated in Table 3.7. The issues
are described below and discussed in detail in Appendix A. '

Table 3.7 Health and Safety Environmental Issues

" SCALES OF DEVELOPMENT

PRIMARY -
ENVIRONMENTAL SMALL MODERATE LARGE
RESOURCE ISSUE

MAJOR | MODERATE MINOR MAJOR | MODERATE MINOR

MINOR
DUST EXPLOSION ‘ e '
& FIRES

MAJOR ﬂOMMﬁl

PEAT FIRES

METAL CARBONYL
EMISSIONS )

TRACE ELEMENTS
EMISSIONS

ORGANIC CARCINOGEN
EMISBIONS )
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3.9.1 Health and Safety: Dust Explosions and Fires

ISSUE

Suspended dusts of combustible materials can burn or explode under certain con-
ditions, exposing workers to fire or explosion hazards.

'DESCRIPTION

Harvested peat dust or peat-fuel dust might burn or exp]ode if sufficiently
fine, dry,'and concentrated in air; explosion is especially dangerous if it is
enclosed in a storage or transportation chtainer. Any ignition source, such
as a electrical discharge or a lighted cigarette, might'initiate a fire or
explosion. The ubiquitous nature of ignition sources makes dust suppression
the most effective control measure. .

3.9.2 Health and Safety: Peat Fires
ISSUE

Drained peat bogs are susceptible to bog fires, which can be ignited by har-
vesting equipment or careless handling of smoking material. Stored or stock-
piled peat can also be ignited'or burn from spontaneous combustion.

DESCRIPTION

Peat is in a very earIy stage of coalification and can be easily ignited if
sufficient]y'dry. Stored or stockpiled peat is also susceptible to biological
oxidation when exposed to air; temperatures can build up during this biological
oxidation and result in spontaneous ignition. Autoignition of dried peat ean
occur during transport if air is allowed to enter the material. Mitigation
measures include elimination of ignition sources, reduction of oxygen levels

in storage containers, fire defection systems, and deluge systehs.
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3;9.3 Health and Safety: Metal Carbonyls

ISSUE

", Toxic~tarbony1s of transition métalé might.be»produced during peat conversion
to fuel gases: ' ' ' o ‘ :

DESCRIPTION

Gaseous carbon monoxide can combine with transition metals to form volatile,
toxfc carbonyls. Iron, nickel, and cobalt carbonyls are.considered the most
important beéaUse of the presence of these metals in catalysts and structural
materials. These carbonyls are toxic in very low doses, if breathed, and
nickel carbonyl is believed to be carcinogenic. Fortunately, these carbonyls
| are formed only over narrow temperature limits at high carbon mondxide partial
pressures and readily decompose in air.: They nevertheless can be hazardous |
to onsite workers if fugitive leaks are adjacent to work areas or if mainten-
ance activities take b]ace in confined afeas that lack proper ventilation.

3.9.4 Health and Safety:. Trace Elements

r
.

ISSUE | .

- Certain trace elements present in peat, especially heavy metals, can be ha-
zardous to health. '

DESCRIPTION

A number of trace elements that are found in peat are harmful .in certain chemi-
cal combinations and can, in some cases, travel rapidly through the soil. Pre-
caution against the leaching of these chemicals from solid waste disposal sites
is therefore necessary. Leaching can result in public exposure to these harmful
_chemicals, especiaj]y if groundwaters used for human consumption are contaminated.
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" -3.9.5 Health and Safety: Organic Carcinogens
ISSUE

Peat-fuel, peat-derived fuels, and potent1a1 solid and liquid by- products from
gas1f1cat1on may contain detectable 1evels of po]ynuclear aromatics (PNA) and
other organ1c compounds that are carcinogenic.

DESCRIPTION

Peat, peat-derived products, and byproddct solids and liquids may contain detect-
able levels of'PNA carcinogens that are very refractory in the air and water
.envirdnment Their release into the environment and into the work place must

be careful]y controlled to extremely low levels.

Recycling of solids and liquids back to gasifiers or to thermal destruction
would greatly limit their release. Special worker precéutions taken ‘when
working on opened equipment will also be required. If not properly controlled
solid or liquid fuel products containing PNA and other carcinogens could pass
the hazards into uncontrolled end uses, resulting in exposure of the public.
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3.10 REGULATORY ISSUES

Peat development, with its inherent requirementé for energy facility siting,
surface harvesting, wetlands construction, high seasonal employment factors,
large land clearing operations, air and water discharges, and reclamation,
should expect to receive vigorous regulatory scrutiny. Theldelays and controls
these regulatory issues pose in the decision-making process may ultimately
affect the viability of a given project in the views of prospective sponsoring
entities.

As in most projects, the magnitude of the development will determine the degree
of complexity in obtaining the necessary regulatory approvals. The primary
reqgulatory hurdles for any scale of peatland development will be the state and
Federal regulations for wetlands protection, surface water pollution discharges,
and air quality maintenéncé standards. The secbndéry regulatory issues will
focus on hazardous waste diéposa], health and safety, Coastal Zone Management,
and broad NEPA regulations.

Existing and developing Federal, state, and local environmental regulations are
expected to requife few modifications to meet the new challenges of peat energy
development. Certain unique aspects of peat utilization can be expected to
necessitate some modifications to regulations once the significant environmental
issues and processes are well characterized: Existing relevant Federal legis-
lation is listed in Appendix B. Revelant state and local regulations are more
site specific; however, they do not substantially differ from Federal requla-
tions. '

The relative importance of regulatory issues that,may'affect peat energy-develop-
ment to a considerable degree is indicated in Table 3.8. These issues are
described below and discussed in detail in Appendix A.
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Table 3.8 Regulatory Environmental Issues

SCALES OF DEVELOPMENT

PRIMARY
ENVIRONMENTAL
RESOQURCE ISSUE

SMALL

MODERATE LARGE

MAJOR

MODERATE

MINOR

MAJOR | MODERATE MINQR MAJOR | MODERATE

MINOR -

WETLANDS PROTECTION
ISSUES

AIR QUALITY NON
" ATTAINMENMT ISSUES

PREVENTION DF. SIGNIFICANT
DETERICRATICN ISSUES

HAZARDOUS WASTE ]
REGULATIONS & ISSUES

ENVIRONMENTAL ASSESSMENT]

REGULATION ISSUES

.




3.10.1 Wetlands Protection Issues .

ISSUE

Because of the biological importance of wetlands and their substantial reduc-
- tion throughout the Un1ted States in the last 30 years, various state and
Federal laws have been enacted to offer umbrel]a protection for the rema1n1ng
wet]and habitats.

DESCRIPTION

In most cases, environmental. and land managment agencies of the state and
Federal governments will classify the majority of the peatlands as wetland
habitats. Peatlands placed in this land use status will then come under close
scrutiny, and substantial benefits to the state must be demonstrated before
the necesséry land use permits could be secured. The majority of the ten
states studied for this report indicated that the wetlands issue would have to
be resolved before any large-scale peat-energy develdpment,éou]d be started.

3.10.2 ‘Non-Attainment Regulations

ISSUE

ReguTations stemming from the C]eah Air Act and its latest amendments could
1imit new emissions sources from being built in areas that are currently non-
attainment for certain criteria air pollutants.

DESCRIPTION

New air emission sources are prohibited in areas that do not meet National Am-
bient Air Quality Standards (NAAQS) unless Emission Offsets (EO) from existing
sources can be ‘achieved. Offsets would be difficult to find in most peat-rich
areas. Fortunately, air quality non-attainment is not a problem in many peat-
rich areas, largely because of their remoteness from population centers.
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3.10.3 Prevention of Signif{cant Deterioration Regulations
ISSUE

'Regu]ations stemming from the C]eao Air Act and its Tatest amendments could
prevent new emission sources from be1ng built in NAAQS attainment areas un]ess
they apply "best available control techno]ogy (BACT) and would not cause
s1gn1f1cant deterioration of ex1st1ng air qua11ty

DESCRIPTION -

Significant deterioration is defined according to designatéd air quality classes,
ranging from PSD Class I to PSD Class III, with PSD Class I being the most re-
strictive. A1l of the United States, except for certain wilderness areas, was
originally assigned to PSD Class II. Redesignation to PSD Class I or PSD Class
11T is possible.. -Each of these PSD Class designations has a specified allowable
incremental increase ih-air emissions from new sources. and modified sources.

- 3.10.4 - Hazardous Waste Regulations
- TISSUE

The Resource Conservation and Recovery Act (RCRA) and the Toxic Substances
Control Act (TSCA) are evolving regulations for the control of hazardous sub-
“stances. Peat energy prOJects are expected to produce some hazardous substances
as products or byproducts that would be subject to these regulations.

DESCRIPTION

TSCA regulates products and RCRA requlates wastes. Hazardous materials are to
be followed from "cradle to grave" (and beyond) to prevent undetected exposure
of the pub]ic. Monitoring and special handling and disposa]tfaci1ities are
required by these régu]ations.
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. '3.10:5 Environmental Assessment Regulations
| ISSUE

-The NétionaT Environmental Policy Act (NEPA) and similar state laws require
~ full disclosure of predicted environmental impacts: from certain new projects.

- DESCRIPTION

Certain actfons by agencies of the Federal government must be preceeded.by the
development of an EIS. An EIS is a full disclosure of the predicted environmen-
tal‘impacts of the proposed project. This EIS must be considered during the‘
r'dec1Sionmaking process. The EIS is open to public reviéw,’cbmment, and opposi-
tion.
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3.11 SOLID WASTE DISPOSAL ISSUES

The deve]opment of peat]ands for the production of energy will generate solid
waste residuals from the harvest1ng and process1ng phases. - Peatland development
will produce organ1c solid waste streams pr1mar11y from the bog preparat1on
‘phase and inorganic ashes from the energy processing. An order of magnitude
estimate of thése wastestreams is 0.25 to 0.5 cubic feet of organic material

per square foot of bog cleared and 4 fo 15 percent inorganic ash residue of

the amount of peat consumed on a dry weight basis . The envﬁronmental aspects
.of these respective types of wastestreams are described below and discussed in
detail in Apppnd1x A.

3.11.1 Dispdsa] of Organic Solid Waste-Residues

ISSUE

The clearing -of natural peatlands for energy production will require the re-
moval of all live native vegetation and of the upper peat deposits that are

not sufficiently humified to be a suitable energy feedstock. The disposal of
this organic material constitutes an environmental concern that must be addressed
separately for each individual peat project. |

DCSCRIPTION

The volume of living biomass énd surficial organic material can vary from very
small amounts, -as in a treeless tundra ok reed marsh bog, to very large quan-
tities where the peat deposits are overlain with shrub, spruce, cedar, or
cypress forests. The disposal or reuse of this matter for energy, agricultural,
or'reclamation purposes constitutes a moderate environmental concern. The
hand11ng of the organic res1dues must be des1gned to limit f100d1ng, insect in-
festations, fire, and d1sease .
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3.11.2 Disposa1 of'Process Slag and Flyash

ISSUE

- Four to fifteeh percent of dry peat energy feedStock consists of inorganic mate-

rials that form‘an‘ash or slag from the boiler orlgasification facﬁ]fty or
flyash from particulate air pollution control equipment. The disposal of this
material will come-under close -agency and public scrutiny. . '

" DESCRIPTION .

3

A1l peat conversion routes will produce process solid waste. The volume of

this waste stream will be primarily a function of the initial peat ash content.

'The chemical constituents of the stream will be a function of the natural con-
- stituents and process emission losses. Chemical analyses of peats have indicated

that the inorganic constituents are primarily composed of Si, Ca, Al, Fe, Mg,

'K, P, Na, S, V, N, Pb, Mn, Cu. Research on direct combustion flyash in Finland
~ has indicated.that material may be used as a building material or as a soil

conditioner. For moderate- and large-scale facilities, use as a reclamation

- s0il conditioner would be the most probable disposal method.
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3.12 SECONDARY DEVELOPMENT ISSUES

The development of a moderate- or large-scale peat energy devélopment scheme in

a remote area will geherate.secondary development issues that may be either
beneficial or harmful to the surrounding environment. Peat development, like
many of the more recent energy development programs, will intfoduce of new techno-
- logies, jobs, and capital into a region that may not be prepared for them.

. The ensuing Eapid development may place heavy stress on the community structure in
addition to creating sharply increased use .of the areas air, water, and terres-
‘trial resources. These factors are fully discussed in the DOE sponsored socio-
economic sfddy conduct ed by the Radian Corporation. |
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SECTION 4 - STATE ANALYSIS

4.1 - INTRODUCTION

This section discusses the general environmental issues, resource availability,
and state. attitudes associated with potential peat deve]opment Ten states,
conta1n1ng an est1mated 90 percent of U.S. peat resources, were selected for
this analys1s,e1t is expected that other states having peat resources would
have similar peat developmeht concerns. The ten states reviewed are -Alaska,
Minnesota, Michigan, Maine, North and South Carolina, Wisconsin, New York,
Florida, and Louisiana. The first six of these are currently participating in
“the DOE-sponsored peat resource analysis. In general, the states vary in’ '
their degree of awarenessvof and activity on peat energy development, but each
‘state is aware of the need_to determine the most beneficié1‘use of peatlands =
for its needs. In the futufe, additional states may conduct peat resource
analyses.’ ' A o -

A‘The management of the 1nd1v1dua1 state peat resources is inexorably 1linked
bw1th state and Federal regu]at1ons coricerning wetland management. The only
two states where this may not be true are Alaska and Minnesota, which have
extensive upland peat deposits that may not be defined as wetland ecosystems.
State peat management options are for ndnconSumptive preservation; low-level

- consumpt1on for crop and forest product1on or full consumption for horticultural

Cand energy extraction purposes. Because of the d1vers1ty of these alternate
management options, the formation of a state peat energy resource development
policy-. is d1ff1cu1t and must 1nvo]ve a large number of vary1ng 1nterests within
the state.

The environmental concerns and issues found by analysis of individual states
" were generally shared by all the states. The principal environmental issues
were the .consumptive use of wetlands and the genera] concerns generated by any

' ;wetland deve]opment proaect
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The States of Michigan, South Carollna, and Louisiana are rev1ew1ng the resource
and environmental issues to formulate a more “definitive po]1cy and. course of
action. '

The resource and environmental evaluation and formulation of a definitive state
péat energy policy, as the State of Minnesota has demonstrated, is not a simple
process. At the center of this decision process is the central question of
development versus nondevelopment within these natural peatland (wetland) areas.
The final state and Federal positions on this question will he further tempered
by public sentiments when a specific project is proceeding through the énviron-
méntal review procéss. With the exceptibn of Minnesota, the states have not

~ pursued any further comprehensive analysis of the environmental issues identi-
‘fied in Section 3 of this report.. ‘

The following state profiles provide a summary:of'the peat resources and the
environmental sett1ng with regard to resource deve]opment and related state
policies, interests, and programs.

In the presentation of peat resource areas of each state, the peat areas have
been broken down into three general classes. A Class I area contains large or
moderate sized peat deposits in semicontiguous peatlands; a Class IT area
contains moderate sized peatlands in close to moderate proximity to each other;
and a Class III area contains only ‘isolated peatlands or small peat bogs.

Areas not classified cdntain insignificant amounts of peat.
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4.2 ALASKA
4,2.1 Resources

The State of Alaska contains the largest peat resource within the U.S. The
muskeg, tundra, and tiaga areas of Alaska provide unique environmental settings
that promote the accumulation of organic litter because of the poor drainage
and the subarctic and arctic climatic conditions that minimize microbial decom-
position. These peatland types are similar to the arctic and subartic bog
patterns that occur in the northern latitudes of Canada, Northern Europe, and
the U.S.S.R.(70,75)

No current inventory of Alaska peat resources exists. The reasons for the
general lack of data are the remoteness of the region and the availability of
more valuable resources (oil and gas). Dachnowski and Stokes conducted a brief
survey of deposits in Alaska along the Panhandle, across Seward Peninsula, and
along the Alaska Railroad to Fairbanks.(108) Their studies showed that small,
deep peat deposits occur along the coastal areas and shallower, multilayered
deposits occur in the central interior. As shown in Figure 4-1, the potential
development of peat within Alaska would be severely constrained by the continuous
and noncontinuous permafrost that underlies the majority of the Alaskan interior.
In addition, plans for extraction of peat must consider the extremely long
winters and short summers.

Although the actual amount of peat reserves in Alaska may be in error by orders
of magnitude, the fact remains that sufficient resources are available for any
level of development. Peat quality with respect to high humification and
complete decomposition necessary for the production of a high Btu feedstock

may not be as complete as in other states with warmer climates.(108) The growth
and decomposition of peat is slower in Alaska than in more temperate climates;
consequently, the deposits may be shallower and Tess decomposed. As shown in
Figure 4-1, the deeper deposits would be generally associated with the riverine
lowland throughout the discontinuous permafrost zone. Within these areas, the
muskeg (peatlands) is wet and forms a noncontinuous drainage system interspersed
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with numerous lakes. The flat, treeless arctic coastal plain contains several
feet of organic material in permafkost.(29’39’102)

4.2.2 Attitudes and Concerns

The fact that Alaska has the largest peat resource does not necessarily lead
to large-scale development when the economic, environmental, and competing

- _-energy kesource alternatives are evaluated. Alaska, unlike any other state,

has a difficult environment for extraction of mineral and energy resources.

The remote location of the resources, in conjunction with the subarctic and

. arctic climates, poses difficult engineering requirements. The current state
program is investigating the potential for small, scattered projects ih the
Matanuska and Lower Kuskowkwim River Valleys. Peat energy projects within
Alaska would offset dependence an expensive fuel 0il within the remote communi-
ties. - The use of peat for the generation of heat and electrical power could
prove feasible on a local basis.

Peat harvesting in an arctic and subarctic environment can be conducted for
only 20 to 50 days by dry harvesting methods. With the correct type of drained
muskeg or tundra peatland, it is anticipated that sufficient peat harvesting
and storage could be conducted for small energy facilities during the summer-
time 24-hour daylight period. '

Table 4.1 provides a summary of the known energy development factors in Alaska
‘ thétvwas derived from the. survey conducted for this study.
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-Table 4. 1 Alaska Peat Deve]opment Factors
"~ (page 1 of 3)

PEAT RESOURCES
Largest peat resource in the United States.
Fuel grade~qua11ty.of peat-mustfbe determiried.

Peat resources_are'generally'available for all interior and coastal communities
with the exception of the Panhandle area. -

Peat resources are available to meet the small interior A]aSka'energy_requirg_
‘ments. h ‘

'ENERGY DEVELOPMENT ATTITUDES

The villages having a potential for use of e1ectr1c1ty and heat would vary in
population from 300 to a maximum of 3, 000 people.

A]aska has an energy development prospectus that cons1derq the use of peat for
- remote, small- .scale use.

Current peat resource program will evaluate peat in Lower Kuskowkwim and
~ Matanuska River valleys for moderate sca]es of development.

State/Federal/Nat1ve c1a1ms conf11ct on des1gnat1on ‘of land ownersh1p and use
of Federal lands. . ‘

_ Strong local 1nterest would be expected for peat energy deve]opment in remote
'settlements. o ' '
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Table 4.1 Alaska Peat'Deve1opment Factors
(page 2 of 3)

Peat has been recognized as a fuel for remote areas sinée the early 1900s.

Native Corporations could provide a stimulus for development of energy self-
sufficiency.

ENVIRONMENTAL CONCERNS
Permafrost is a'probiem except south of Alaska Range and along the Aleutians.

: Beéause_of the arctic climate and permafrost conditions, harvesting of peat
~would be very seasonal. '

Potential effects on anadromous fishery resource and wildlife habitat (Targe
mammals) is both environmental]y'ahd politically a sensitive issue.

Potential conflict with caribou in western Alaska with large-scale peat
operation.

‘Large-scale operations would be remote, which would require the construction
of new access and communities.

PSD requirementé will apply to significant portion of Alaska as the result of
PSD Class I designation for Federal lands, natives, etc.

Moderate and large peaf developments within the coastal areas will require
coordination with the State's coastal zones management program.



Table 4.1 _A]aska Peat Development Factors
(page '3 of 3)

ALTERNATIVE ENERGY PROGRAMS

State has ample gas, o0il, coal, and hydro-electric. power to meet needs and js
a net energy exporter.

’ bn]y the Anchorage, Kenai, and Matanuska areas have a gas distribution system.

Fuel ol costs in remote.areas can be two to three times the contiguous United
States costs.

Wood, wind, and solar energy generation schemes are being considered as alterna-
tives in Alaska. o

OTHER FACTORS
Most energy and mihera1 reéodrces are remote, and no processing industry exists.

Remote locations are primarily native-controlled with respect to the land
resources.’

Costs for construct1on and operation of any fac111ty would be probably exceed
those 1n the cont1guous United States. ‘

Large scale development would come-under both state and Naticnal review because
of the strong env1ronmenta1 concerns in the nat1on regard1ng Alaska and develop-
ment in the "last w11derness. ’

Canadian engineering studies have indicated that the annual production hours
per year diminish from 350 hours at the 34°-32° Mean Daily Isotherm to. 90
"hours at the 26°-24° 1sotherm.(103)
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4.3 MINNESOTA
4.3.1A Resource

:Minnesota contains the hation's second largest peat resource (estimated at 7.6
million acres). These reserves have received the most attention and research
for energy production within the'U,S. The estimated reserves are sufficient to
supply the requirements of a large peat-energy production program. The Minne-
~sota peatland forms a southern lobe of a mire. complex, as defined by Radforth,
that is part of the largest Cénadian peat mire compiex and is considered to be
morphologically similar to the central European and West Central Russian mires.
The majority of the Minnesota peatlands are formed within the drained Glacial
Lake Agassiz area in Northern Minnesota. The southern deposits have been
developed similarly by the poor glacial drainage patterns following the glacial
'retreat. These depression deposits, however, are isolated and not as large as
the northern deposits.(38,75) 4 o

The suitability of the peat deposits for energy production is being carefully
evaluated by the State of Minnesota for inclusion into the comprehensive Minne-
sota Peat Program. A summary of a recent peat resource and environmental
review is given in Figure 4-2.(54)  There are approximately 3 million acres of
fuel grade peat with a depth greater than 6 feet. These reserves, located in
northern Minnesota, are in the C]ass I areas. The average peat fuel quality
has been determined to be approximately 9,000 Btu/1b (oven dry weight) and
7,000 Btu/1b with 30-40% water. The difference in energy value between sapric
and fibric (sphagnum peat) was determined to be less than 15 perceht; thus,
once harvesting commences, it would be expedient to use all peat types with
the exception.of the living mét and the-]ow density sphagnum‘peat near the
surface. (31) ’ o

Of'the 7.6 million acres of peatland within the state, approximately 3.8 mil-
lion acres are nondeveloped public and privafe-]ands. The remainder is in one
of the following categories of use: Indian reservations; recreation; wildlife;
forest; and agricu]tura1 and commercial horticultural peat production.

49



g :1
|— EXTENSIVE PEATLANDS.
HIGH DEVELOPMENT

POTENTIAL FOR FUEL.

l— MANY SMALL PEAT-
LANDS. LIMITED
DEVELOPMENT
POTENTIAL FOR FUEL

. (GOOD AGRICULTURAL
PEAT AREAS).

ll— SMALL PEATLANDS.

@: MINNEGASCQ | EASE
& PERMIT AREA

SOURCE: FARNHAM, LARSON &
CARTER. "MINNESOTA PEAT AS
AN ENERGY SOURCE-QUALITY
& QUANTITY", PROCEEDING
OF THE SYMPOSIUM OF
COMMISSION Il KUOPIO

- FINDLAND, SEPT 1975

Figure 4-2 Minnesota Peat Resource Areas

4-10



The use of peat for energy is béing considered by Minnesota because of the large
intrastate energy requirements, sizable state-owned peat resources, and current
application by utilities for the use of peat for SNG production. With this
stimulus, Minnesota would be expected to continue its interest -in peat energy
development and poTicy‘formu]atiqn.‘

4.3.2 Attitudes and Concerhs

Minnesota, with the largest peat reserves in the conterminous United States, is
-a1so the state having the most experience in formulating policies and programs

for the use of peat for energy development. The principal environmental issues
that have arisen in Minnesota are shown in Table 4.2. As other states develop

peat programs, they can be expected to encounter similar issues.

It is apparent from Table 4.2 that the major environmental concerns are the
scale of development and the commitments of resources (land, manpower, equip-
" ment -and capital) for projects presently being proposed. ' '

Minnesota's peat resources could no doubt support several large-scale development'v
schemes; however, the environmental resources required for any one such develop-
ment wdu]d be greater than for any other single energy development scheme
presently considered within the u.s. Accordingly, Minnesota is formulating

its development policies very carefu]]y.(55)
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~ Table 4.2 Minnesota Peat Development Factors
. (page 1 of 3)

PEAT RESOURCES

Second largest peat resource in the country (after Alaska); most of the land
is state-owned. '

 Peat is genera]iy é fuel‘grade and has a depth in excess of six feet.

The state has the peat resources to support s1mu1taneous deve]opment of several
1arge SNG Plants for a 20- year per1od

The state has widespread peat resources that would aTlow various scales of
development.

ENERGY. DEVELOPMENT ATTITUDES

Private inddstry has applied for land use permits for large-scale SNG develop-
ment on state lands. ‘

annesota is the most active of all states in devé]oping a peat policy and has
conducted a series of studies on peat utilization.- Current policy indicates a
willingness to promote small to moderate development; large-scale development
is still under review.

;S1nce the state owns the majority of peat]ands, it wou]d be expected to set the
precedent for peat deveiopment on private lands. '

Indians have stated, in genera] that they do not Want deve]opment'on or near’
their Tand. S -
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Table 4.2 fMinnesota'Peat Déve]opment Factors
(page .2 of33)
Gas supplies from a proposed SNG facility could be used fully intrastate.
Interstate gas or energy sales does not appear to be acceptable.

Three years of research on peat issues have been conducted by Minnesota, but no-
formal development policy has been formulated. '

Because of the expanse of the state's northern peat]ands, they are not con-
sidered as a unique entity that will preclude deve]opment

Peat development is expected to occur; on]y the scale of deve]opment and
policies the state will formu]ate are in question.

- ENVIRONMENTAL CONCERNS i/

U.S. Fish and Wildlife service is especially concerned with ensuring that the
reclamation procedures to be followed in peatland will enhance wildlife values.

In general, the state may be conservative about developing the north country
because it is the kecreationa1 center for the state.

Drainage of peatlands may have areawide effects on water quality and water
resources, -especially near Indian reservations.

ALTERNATIVE ENERGY PROGRAMS
There are no other 1n-$tate fossil energy resources.
. Minnesota uses nafural'gas extensively for domestic heating and has a large

distribution system.
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Table 4.2 Minnesota Peat Developmént‘Factors
' "~ (page 3 of 3)

~ The state relies on small electric power plants and currently has 25 electric
power plants below a 100 MW capacity.

Peat development could aid the area by reducing the importation of natural gas,
0il, and coal and provide more Minnesotans with employment.

OTHER TACTORS
Peatlands are not in the Coastal Zone Management Program.

Acceptable transportation and infrastructure exists for several moderate-sized
power plants. '

Engineering'studies within the state have indicated that the conversion of

industrial boilers to burn peat would be economically practical in certain
situatians. ‘
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4.4 WISCONSIN
4.4.1 Resource

Peat deposits in Wisconsin range in size from several acres up to 32,000 -acres
(neak the.towh of Chester). ATthough the majority of sites-are less than 1,000
acres, there are several moderate-sized areas ranging in size from 5,000 to
32,000 acres. O0lder studies of peat conducted in the 1920's indicated a total
peat acreage of 121,220 acres containing 758,165 acre feet or 151,633,000 short
tons of peat.(44’81) However, evaluation of the peat resource in Wisconsin

by Soil Conservation service (1967) has estimated the resource at 2.8 million
acres.(51) The major peat counties, as shown in Figure 4-3, are Adams,

Jackson Wood, Juneau, Green Lake, Marquette, Monroe, Wausau, Irah,'Ashland,
Price, 0neida, Sawyer, Vilas, and Oconto. Because of the_simi]arity of climate
and geomorphic development, the quality and type of peat deposits would be
expected to be similar to those in Minnesota.(44)

. The location of the major peatlands is centralized within the state and could
facilitate small- and moderate-scale development for the numerous municipalities

within the region.

4.4.2 Attitudes and Concerns

The peat resources in Wisconsin, although not as large as those in Minnesota
and Michigan, do warrant serious consideration for contributing to energy
supplies. To date, however, the State has not considered it because ot the
large amount of peatlands in agriculture, emphasis on renewable sources, such
as wood, and increasingly strong protection attitudes concerning wetlands.
This attitude is reflected in the factors summarized in Table 4-3. With the

- State's growing dependence on nuclear power, and with the predominant ownership
of the peat resources' being in the private sector, there has thus far been
little incentive for the State to venture into tormulating a decisive peat
policy. The potential for peat development would most likely be in the indus-
. trial sector for sma]l-capatity units or potentially within the utility sector
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for e]ectrica] or moderate scales of SNG production. It is expected that
prOJect siting and v1ab111ty would be hand]ed through the normal environmental
Arev1ew process and not requ1re a spec1f1c peat development policy.

,Wetlands and water resource protect1on are 1mportant environmental issues with-
in the state. S1nce there has a]ready been a significant amount of wet]and

'dra1nage W1scons1n has a strong preservat1on att1tude against further reduc-
tion of these sens1t1ve eco]og1ca1 areas. '
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Téb]e 4.3 Wisconsin Peat Deve10pment Factors.
(page ‘1 of 2)

'PEAT RESOURCES
Peat resounces within the state are small to moderate in size.

Very few peatlands within the state have the peat volumes to supp]y a large
SNG or electric generatlon fac1|1ty.

Peat development for agr1cu1tura1 and hort1cu1tura1 purposes is not an exten-
sive 1ndustry within the state.

ENERGY DEVELOPMENT ATTITUDES

There is a State D1v1s1on of Energy, but no forma] study exists on the use of '
Wisconsin peat for enargy.. '

_State does notvhave.a peat development pnogram.
State would have<potentidl use for multiple small- and moderate-sized facilities.

State has- created a_new Off1ce of Mining, which will have peat harvest1nq under
its Jur1sd1ct1on

ENVIRONMENTAL CONCERNS
_Or1g1na1]y wetlands cons1sted of 10 m1111on acres; now‘ only 2. .8 million remain.

The state owns 0.27 million, 1.6 million are pr1vate1y owned, and the Federal
and 1oca1 governments have the rema1nder.
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_ Table 4.3 Wisconsin Peat Development Factors
) (page 2 of 2)

Wetlands, water resources, and environmental protection are very strong issues
within the state. ‘ ’

W1scons1n has many scattered w11d11fe and natural areas 1ocated on or adJacent
" to peatlands.

There is no formal peatland or wetland management office; a revision of the
Code of Wetland Protection is in pkeparetion.

There may be strong opposition on the part of interest groups in development
of wetlands.

The use of peat for energy may be questioned because wood is plentiful, and
s1gn1f1cant effort has been expended in the state to deve]op renewable energy
sources.

ALTERNATE ENERGY PROGRAMS
Currently_there is no energy production of 0il, gas, or coal in the state, but
hydroelectric, nuclear, and coal-fired power plants and a natural gas transmis-
sion system are extensive. '
‘Wisconsin cdrrently has 35 power plants below 100" MW capaeity.
A'woodfbufning power plant is operating in Superior, Wisconsin.

Forty percent of the homes in northern Wisconsin are heated by ‘wood.

Many schools are being designed to use wood heat1ng systems ‘many industrial
, p]ants use wood for steam and heating. '

4-19



4.5 'MiCHvIGAN |
4.5.1 'Resourées

. The State of Michigan has an estimated 4.5 million acres of peatland and is
currently the largest peat producer in the United States. (51) 1ts 1977
horticultural and bulk peat shipments were 268,000 tons, or approximately 19
percent of the total U.S. production.(79) Peat sources in the Upper Peninsula
are the southern end of the Canadian mire complex. Although not contiguous,
they have undergone similar morphological deve]opment.(75) As shown in
Figure 4-4, the majority ot the 1arge,peat1and§ are located 1n the eastern

Upper Peninsula in Schoolcraft, Luce, Chippewa, Menominee, and Mackinac counties. -

Resource evaluations are currently being conducted in these areas.

Peat deposits in the Lower Peninsula seldom exceed 400 acres and have experi-
enced considerable development for agricultural purposes. Recent data indicate
that 3/4 of all the state reserves are located in the Upper Peninsula and have
depths ranging from four to eight feet. The fuel value of these peatlands ranges
from six to nine thousand Btu per pound. In:the Lower Peninsula, large sections
of organic soils exist but have been reported not to possess good fuel grade
characteristics.(30,100)

4.5.2 Attitudes and Cohcerns

The peat resources in Michigan are sufficient to accommodate a number of small
‘and moderate-sized facilities and possibly a large-scale facility in the Upper
_Peninsula.(58) With large peatland areas under state and Federal ownership,

a unified peat development program would be required. [f development bccurs

in the Upper'Peninsula; Federal peat leasing policies will have to be established
for National Forest lands that contain extensive peat reserves.

. Within the state, there is a general optimism from representatives of government,
and utilities that peat development could occur in the Upper Peninsula. The peat

resource is available, and there exists a need to create a greater economic base
in this region. ‘
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After the completion of the Upper Peninsula peat resource inventory, the poten-
tial peat development options will be reviewed by the state. It has been
recognized by the State DNR that the development of the Upper Peninsula for
intrastate energy export to the Lower Peninsula may 1ead to controversy over
Wiiderness preservation and development.

As indicated in Table 4.4, Michigan is very aware of the Sensitive issues of
development in wet]ands-and in the coastal zone and is especially concerned
about air and water resource protection. The large agricultural and horticul-
_ture peat harvesting industry‘current1y operating within the state has been
affected by the enactment of strict environmental regulations. State laws do
not specifically forbid peat harvesting, but they do.control offsite impacts
such as dfscharge of water. The energy use of peat would be expected to come
under the same scrutiny.
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Table 4.4 Michigan Peat Development Factors
' (page 1 of 3)

-PEAT RESOURCES
Largest peat resources are fouhd in the Upper Peninsula.

-Current estimates of peatland suitab]e for fuel are significantly less than the
older published resource estimates.

Michigan is the largest horticultural peat producer in thé United States.

A Timited survey of Michigan‘peat has been begun by Michigan Technological Univer-
sity for the U.S. DOE through the M1ch1gan Energy Resource Research Association
(MERRA). '

ENERGY DEVELOPMENT ATTITUDES

The state is currently conducting a peat resohrce inventory jointly funded with
DOE. -

‘The U.S. Forest Service administers 1and w1th significant peat deposits on the
Upper Peninsula but has not shown interest in development at this time because
of ava11ab1]1ty of peat in the state and private sectors.

A1l gas and electrical production could be intrastate.’

' The interstate shipment of SNG out ofAMichigan may be politically sensitive.
‘The Detroit Edison Utility Company conducted a brief peat utilization study and

concluded that peat utilization does have potential for utilities 1n the Upper
Pen1nsula and the northern Lower Peninsula. ' ‘
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Table 4.4 Michigan Peat Development Factors
(page 2 of 3)

The Department of Natural Resources has indicated and understanding of the
potential conflict between peatland development and wetlands preservation for
fish and wildlife protection.

A gas pipeline through the Upper Peninsula could either discourage peat energy
development or encourage peat-derived SNG development, depending on the mood
of the state residents.

ENVIRONMENTAL CONCERNS

Even though there is no Wetlands Protection legislation, the Intand Stream Act
(Public Act 346) effectively controls what.can be done to wetlands.

Peat development on the Upper Peninsula could come under the Michigan's Coastal
Zone Management Program.

Michigan wetlands legislation, which is presently being considered, may affect
_peat energy development. ‘

Social issues may be the greatest barrier to Upper Peninsula peat harvesting,
especially because of recreation, wildlife, and forestry concerns.

Turbidity and acidity are major concerns associated with water discharge from
a peat bog. Acid rain or snow is already a concern.
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Tab1e:4.4' Michigan Peat Development Factors
‘ ‘ (page 3 of 3)

ALTERNATIVE- ENERGY PROGRAMS -

0l eXpiﬁration in the Pegion River has been curtailed to protect the elk
and its habitat.. ' '

" Within Michigan, peat,deve]bpment.c0u1d potentially compete with wood-energy

For the deve]opment of a 20 Mw wood-fired power plant, a- 20 to 25 year payback
period -was required. The plant will start operating in Henry, M1ch1gan

90% of Micﬁigan's energy is-imported.

OTHER‘FACTORs
Thé state is pfombting economic development within the'Upper Peninsula.
 Present Miéhigan 1éws can be uﬁed to regulate drainaje of wet]aﬁds.

No reclamation law exists for peat; however, DNR will. not issue permits if
"su1tab1e reclamat1on is not guaranteed
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4.6 NEW YORK
4.6.1 Resources

Discrete peat deposits are located throughout the lowlands and uplands of New
York State. The types of deposits found within the state are upland depression
bogs, buiit-up deposits, and composite. The upland depression bogs are numerous
and generél]y 10-100 acres-in extent, with depths ranging from 5 to 15 feet.(20)

Within the state, the larger lowland deposits are principally found along the
Lake Ontario Plain between the cities of Buffalo and Syracuse, as shown on
Figure 4-5. The three largest deposits within this region are Qak Orchards
swamp (10 square miles), Montezuma Swamp (10 square miles), and Cicero Swamp
(5,120 acres). Each of these areas is currently being used as a wildlife
refuge.(81) = - : '

Many of the peatlands in New York have been developed for muck farming or
cleared for pasture. The largest muck farms are found in the valley bottoms
associated with the Fingerlakes region and in the lowland troughs adjacent to
the Hudson valley. Recent studies have indicated that the area with the most
potential for peat energy development is the Ontarie Plain between Lake Ontario
and the Adirondack Uplands. |

Much of the New York peat resource was lost during the colonial period, when
the upper two feet were burned for clearing operations. The general rate of
deposition within the area has been estimated to be 1 foot per 500 to 1,200
years.(20) ’ '

4.6.2 Attitudes and Concerns

The known peat resources of New York State are in isolated depressions and large
Towlands. Several of these peatlands would be required for a single moderate-
scale .plant. Known peatlands that -could potentially support thfs scale of
development are currently being uéed for agriculture and wildlife refuges and
are‘avéilable for development. The state is currently revising its peat resburce
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estimates, however. The deve]opmeht_ of a peat harvesting facility might be
regulated by the states surface mining Taws which require an EIS and a site .
reclamation plan prior to development. ‘ ' '
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TABLE. 4.5 New York Peat Development Factors

(page 1 of 2) -

PEAT RESOQURCES
The peat resources in New York State (generally less than 400 acres and isolated)
could not support large scale development ; however, small-sized development
could potentially occur.

Most of the peat resources are found along the Lake Ontario Plain.

Studies conducted by the USGS in the SW counties of the state indicated that
peat bogs are generally 10 to 200 acres with depths varying from 5 to 20 feet.

The most significant peatlands are currentiy used for agricuitural or wildlife
refuges.‘

ENERGY DEVELOPMENT ATTITUDES

The limited size of the isolated peat resources affects the potentia] for har-
vesting numerous private or public peatlands.

The State.is currently reassessing peat resources to determine potential for
~development . ' ' ‘

ENVIRONMENTAL CONCERNS

The deve]opmént of major peatlands along the southern shore of Lake Ontario
‘will be affected by land protected for wildlife.
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‘Table 4.5 New York Peat Development Factors
(page 2 of 2)

Upper New York 15\cons1dered the recreat1ona1 area of the state; and deve]op-

ment would have to counter strong state 1nterest in maintaining low levels of
deve]opment in this area.

The state has a very strong wetlands protection law that reqhires permits for
all actions affecting wetlands.

The state has a strip mining act that requires thorough local and state EIS
review. ' ‘

ALTERNATIVE ENERGY PROGRAMS

Brook]yn Union Gas Company .prepared a brief feasibility study of the potent1a1
‘of peat utilization for SNG product1on.

The state is committed to all formé of existing fuels to supply large power
requirements. ' ’ ' o

OTHER FACTORS

Several universities in the state are investigating peat resources for a number
of different uses.
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4.7 MAINE
4,7.1 Résourcés

Although the individual deposits do not in themselves constitute a major source
of energy, several'peat bogé could supply a small to moderate energy source.
The state has estimated that the peatlands comprise about 0.77 million acres
and is chrrent]y conducting a comprehensive statewide peat resource analysis

to quantify the actual resource ayai]ab]e; Peatlands are located throughout
the state as shown in Figure 4-6.(107)

Maine peatlands are comprised of confined primary mires as defined by Radforth.
Cameron's work in NE Maine has shown that the deposits are composed of five
different types. These are: 1) valleys.occupied by streams; 2) closed basins;
3) plateau domes; 4) domes and secondary ponds; and 5) coalesced domes. The
discrete deposits are generally less than several hundred acres; however,
deposits in excess of 1,000 acres do occur throughout the state. One large
'bog in eastern Washington County has a'maximum depth of 20 feet, covers 4,000
acres, and contains.an estimated 8;000,000 short tons of peat.(zz)

4,7.2 Attitddes'and Concerns

The State of Maine is currently conducting a peat resource inventory and re-
viewing the options for energy dévelopment. From these studies, it is antici-
pated that a definitive peat deve1opment program for small- and moderate-scale
facilities will be deve]oped.' The state dependence on fuel 0il and the readily
| available peat resources have tended to encourage this development program.

The use of mu]tipje bogé over the life of a moderate size facility would re-

- quire careful facility sitiﬁgs and the establishment of an offsite transporta-
tion network. ‘ '

The.state'is reviewing technq]ogica1'optiohs for direct heat, electrical, SNG,
4and'1iqUids production.. AT].of these‘proposa1s may have some applicability
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~across the state; however, it is felt that the principal peat utﬁ]ization mode
would. be for small-to-moderate-sized electrical power and cogeneration facili-
‘ties. The principal reasons for such development would be the inplace electri-
cal pOWer grid, existence of several'electrical companies, and the general lack
of statewide gas transmission faci]it;es} A summary of the factors that will
affect the ‘peat. development are shown in Table 4-6.

The existence of numerous scattered wetlands, peatlands, and lakes within the
state reduces the individual uniqueness of a particular peatland. Consequently,
w1th1n this type of environment, the public and private env1ronmenta1 pressure
to preserve each individual bog may not be great. .

The state is cognizant of the resource allocations -that wil] be committed for

a project and is establishing a steering committee composed of pub]ie and
private groups that wi]]laid in forming peat development policies.

4-33 .



Table 4.6 Maine Peat Devel]opment Factors
(page 1 of 3)

'PEAT RESOURCES

Peat resources in Maine”are depressed bogs of from 10 to 3,000 acres;
~ most are in the range of 10 to 400 acres. '

In general, no one area would support a.1arge- ar mpderate=s;a1e energy facility;
several bogs would be needed. 4

The state and USGS, with the financial and managemenf support of DOE, are cur-
~rently reviewing the peat resources. '

The peat ;esources are generally well distributed throughoug the state.

ENERGY DEVELOPMENT ATTITUDES
The state energy program is seriously reviewing peat dgve]opment‘for siall-scale
steam and electrical uses. The facility options being reviewed are for low,

moderate, ‘or high Btu.

The development of new energy sources would mbst-]ike]y be for local induétria]
and residential customers.

The state energy office is interested in peat-to-methanol liquids production.

A state committee composed of industrial, government, environmental, political,
and private interests is being formed to study peat as an energy source; it
‘will act as a state steering committee.

ATthough the state has not adopted a definitive peat policy, it currently has

the legal mechanisms to review ahy peat project that is brought before it.
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Table 4.6 Maine Peat Development Factors
(page 2 of 3)

ENVIRONMENTAL " CONCERNS

Because there are many wetlands, the state wildlife policies do not appear to
restrict deve]opméht of«peat]ands'on a controlled basis.

Peatlands are gdenerally not within the coastal zone'management area.
Unsettled Indian claims within the state could cause land use problems.

Most of the peatlands are located on unorganized lands for which there are no
current definitive land use plans. | ' '

ALTERNATIVE ENERGY PROGRAMS
Gas distribution systems‘within the state are not well developed.

The Tapeco LNG project may bring gés into Maine and promote a wider distribu-
tion system. ‘

Maine has no competing oil, gas, or coal production facilities and is dependent
upon imported coal, LPG, and o0il at this time; offshore and overthrust gas and

0oil exploration may change this situation.

The use of peat for a source of energy would compete to some degree with wood
_and bark power alternatives.

OTHER FACTORS

Horticultural peats could be used for soil amelioration in potato-growing
counties. ' ’
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‘Table 4.6 Mafne Peat Development Factors
- - (page 3 of 3)

Most of the peatlands in northern Maine are owned by the large t1mber
and paper companies.

Mu1t1p1e small scale and moderate scale deve]opments are poss1ble within the
state.
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4.8 NORTH CAROLINA
4.8.1 Resources

The major peatlands in North Carolina, as shownlin Figure 4-7, occupy the
coastal plain between the Suffolk Scarp and'the‘bay coastline. The widely

distributed organic soils have been derived from the accumulation of organic

litter grown within a freshwater environment. Po]]en studies indicate the
accumulation started approximate]y 9,000 years ago and has proceeded at vari-
able rates, principally controlled by the fluctuation of sea level elevations
and climatic variations. The peat complexes along the Atlantic and Gulf coasts
are not associated with the moss and sedge complexes of the northern U.S. and
Canada. Instead, the organic materials have been derived from trees, shrubs,
and other herbaceous materials associated with a coastal marsh and woodland
complex. Organic soil depths within the area can reach a depth of 12 feet but
generally range from two to six feet. (43)

The North Carolina peats, which are highly deéomppsed, have a caloric value
from 7,000 to 10,000 Btu per pound, with Tow ash.and sulfur content. The
current development plan of the First Colony Farms, a private corporation, is
to cbnétruct a large-scale peat harvesting system to supply a 150 megawatt
electrical complex. In response to this proposed scheme, the State of North

.Carolina is conducting studies to determine the environmental consequences of

development . (109)

4.8.2 Attitudes and Concerns

With the first company in the country dctively pursuing a program to develop
its peat resources for energy and agricultural purposes, North Carolina has a
unique opportunity to identify and solve environmental problems. 1he .decision
by the state will provide a landmark determination for the development of peat
along the Atlantic and Gulf coasts. First Colony Farms has conducted the
necessary technical and economic ané]yses tu the point where it believes it
possesses the necessary technologies to develop a feasihle medium-scale peat
energy project from peatlands it owns. ' -
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: Recenﬂy, the state of North Carolina haé requested that First Colony Farms
o prépare an e.nviro‘ninental 1'mpécthassessment (EIA) on the development. The
~state is concerned over the potential impacts that the large-scale drainage
-will have 'o‘n the Ab]erﬁar]e-’Pam]ico Sound and estuaries. Table 4.7 summarizes
the factors afféétiihg. development of peat in North Carolina.
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"Table 4.7 North Carolina Peat Development Factors
(page 1 of 2)

PEAT RESOURCES

The coastal peat resources are extensive and have favorable fuel grade quali-
"~ ties. '

Most peat1ands are in private ownership.
There is extensive use of peatlands‘for'agricu1ture and forests.
ENERGY DEVELOPMENT ATTITUDES
A private corporation (Firét Colony Farms) {s planning the use of its peat
resource to fuel a 150 megawatt electrical power plant and is also developing

alternative peat fuels.

The state's rural electrical cooperatives are advocates of the First Colony
Farms project.

ENVIRONMENTAL CONCERNS

~Most peat resource development will fall within the Coastal Zone Management
Program once a program is developed.

Saltwater intrusion and estuarine impacts have already been noted from large
‘scale coastal agriculture development.

The state Department of Natural Resources has requested that First Colony Farms
prepare an EIA for further peatland energy development.
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Table 4.7 North Carolina Peat Development Factors
(page 2 of 2) '

Wetlands, surface, and groundwater protection prbgrams are-very strong within
the state. ‘ '

The potential environmental impacts on the estuarine ecosystems are considered
to be a prime environmental issue.
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4.9  SOUTH CAROLINA -
4.9.1 Resources

The South Carolina peat resources, with boundaries as shown in Figure 4-8, are
found principally within the coastal plain wetlands. The South Carolina coastal
wetlands encompass approximately 682,000 acres, of which 75,000 acres have been
defined as peatlands. Large peat deposits that could be harvested are also
associated with the pocosin wetlands. A pocosin is a specific type of wetland
that, through its morphological development, has formed a thick peat horizon.
These a#éas are characteriied by shrubs, small evergreens, and thorny vines
‘that form impenetkab]e thickets. The state is currently assessing its peat
resources through the DOE-state program. (110)

'4.9.2 Attitudes and Concerns

The cbasta] wetland areas support large stands of overgrowth and provide unique
habitats within the state. The use of these resources will require a review
under fhe South Carolina's coastal zone management program, as indicated in
Table 4.8. Under this program, harvesting, siting, and potential secondary
development factors require evaluation for protectioh of the coastal areas.

The clearing of large wetlands will be of concern to environmental groups who
want to protect the coastal areas for their intrinsic recreational and environ-
mental values. These areas have experienced little industrial or energy-related
development, except for logging. - Land ownership along the coastal areas is
predominantly private and controlled by major timber and paper companies.(99,110)

Estuarine areas support an extremely rich habitat and moderate-sized commercial

fishing industry. The protection of these resources is of prime concern; any-
development would receive extensive review by local interests.
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' Table 4.8 South Carolina Peat Development Factors
- (page 1 of 2)

PEAT RESOURCES

Coastal counties 1ncorporate most peatlands and are covered by a comprehens1ve
state .Coastal Zone Management plan.

Most peatlands are intprivate ownership.
Drainage of the areas for milled- or sod-peat production may be difficult.

Very little information is known concerning the quality, quantity, and Tocation
of the state's peat resources.

State is currently conducting DOE4sponsored reéource analysis.
Litt]e peat harvesting is current]y{tonducted within the state.
ENERGY DEVELOPMENT ATTITUDES |

The development and management of.the'South Carolina coast for natural recrea-
tional areas could be in conflict with peat resource development.

Peatland development would come under the pol1cy decisions of the Coasta] Zone
Management Program and Coasta] Council.

The state is currently develop1ng an energy pol1cy, but peat will not.be incor-
'porated until a full ‘assessment 1s made.
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Table 4.8 South Carolina Peat Development Factors
(page 2 of 2)

ENVIRONMENTAL CONCERNS

Any peatland development in the coastal counties will require a review by the:
‘'state Coastal Zone Management Agency.

Coastal erosion and saltwater intrusion have the public concerned over future
coastal development.

Poco;ins provide habitaf for a number of‘éndqngered and threatened species.
AL%ERNATE ENERGY PROGRAMS
Currently, there is little cbastal eﬁergy production or industrial development.
OTHER FACTORS

A 1drge majority of the peatlands are overlain by wetland forests that have
value for logging.

Current legislation is considered sufficient to handle peat harvesting
operations.
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4.10 FLORIDA
4.10.1 R656urces

Peat and organic soils cover significant areas of the State of Florida. The
extent of the true peat (as distinguished from the other highly organic soils)
is approximately three million of the state's 34.6 million acres. The major
peat area, as shown in Figure 4-9, consists of the, southern Everglades south

of Lake Okeechobee. This subtropical mire complex contains extensive agricul-
tural areas, unmanaged lands, and the Everglades National Park.(75) southern
Florida is extremely flat and slopes to the south with a gradient of less than
two feet per mile. Water through the peatland channels travels at approximately
one-half mile per day. The peatlands form a surface aquifer that is important
to the water budget of the Everglades National Park. (111)

4,10.2 Attitudes and Concerns

Peatlands in Florida have been used extensively for agricultural purposes, and
this pattern is not expecfed to change. Draining of peatlands and use for
agriculture has resulted in significant subsidence of the land, principally
through oxidation of the upper layers. As a consequence, there has been a net
_reductibn in agricultural productivity and a need established for additinnal
agricu]tura1'1ands in the future. There is some state-wide concern over main-
tenance of the agricultural resource, the state's principa1 industry. Competing
uses such as energy must necessarily be placed in perspeétive.

The peat deposits within Florida are the principal surface aquifer within the
state, -and any large sca1e'disruptions of this resource could have serious
effects on réceiving areas. Decrease in surface water flow could alter sensitive
ecosystems, lead to subsidence of the peat mat, and cause greater salt water
intrusion problems. Extensive agricultural development in Dade County has also
lead to the eutrophication of numerous lakes, loss of organic soil, and reduction
- in the water table. State resource agencies are concerned with. further develop-
ment within the peatlands. This concern has led to the denial of several large
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civil projects and must be resolved prior to large-scale peat development
within the state.(111) The peat resources within the southern portion of the
state.could support a large-scale peat facility; however, the development of

‘such a project could be expected to have a significant impact on the Everglades
and other areas downslope of the project.

Table 4.9 summarizes the factors concerning peat development in Florida.
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Tab]e‘4.9 Florida Peat Development Factors
| (page 1 of 3)

PEAT RESQURCES
Extensive peatlands are 1ocatéd fﬁroughout the stétef
A comprehensive peat Survey was conducted by Dévis in the.1940's.(112)
ENERGY DEVELOPMENT ATTITUDES

The state has very strong energy siting regulations that require consideration
of regional impacts on water resources and wetlands.

The large-agricultural industry within the state would be expected to promote °
increased agricultural production from any hew lands that are allowed to be
~ developed.
There is no regulation against the use of peat as a fuel.
ENVIRONMENTAL CONCERNS

Significant subsidence of the land has occurred with reduction in water Tevels.

The entire state will be governed by the state Coastal Zone Management Program
when it is completed.

Surface and ground water problems are acute.
Salt water intrusions within the state have become a major issue.
Certain peatlands would be expécted to provide habitat for many endangered and

threatened species.
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Table 4.9 Florida Peat Development Factors
' (page 2 of 3)

Drained peatland areas in Florida are losing depths of one ihch.per year from
peat oxidation and wind and water erosion.

Eutrophication of lakes has occurred as a result of wetland drainage, canals,
river dredging, and agricultural runoff. -

Federal agencies and environmental groups have offered strong resistance to
further development of the state's wetlands and would actively oppose the
large-scale harvesting of peat.

Large-scale developments, such as the Cross Florida Barge canal and the Miami
Jet Airport, have been stopped as a result of the pub]ic interest and adverse
impact on the delicate ecosystems and hydrology of the peninsula. "In general,
there is a resistence to 1ak§e-sca1e projects involving wetlands.

ALTERNATIVE ENERGY PROGRAMS

The staté_has oil and gas productidn facilities and has nuclear power genera-
tion. '

~ Florida is promoting renewable energy resources such as Woodex, a process
using wood scraps‘made into pelletized form for use as a boiler fuel.

OTHER FACTORS

large acreage of peatlands have<a1feady,béen4draihed for agriculture and land.
development. o
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Table 4.9 Florida Peat Development Factors
(page 3 of 3) '

Agriculture in Florida is less energy intensive than in other states because of = .
‘the high quality of rich muck soil - less fertilizer and equipment operation
are necessary per unit of production. ' ‘

A 1972 bond issue was passed in Florida to provide funds for purchase by the
. state of environmentally endangered wetlands. To date, over $200 million has
been spent to purchase and maintain wetlands. ’
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4.11 LOUISIANA
4.11.1 Resources

The extent of the peat within the southern Louisiana Coastal Plain has not

been well studied. The 1967 Soil Conservation $tudy indicated that 1.8 million
acres could be considered as potential peatlands. This acreage represents |
approximately six percent of the land within the state. The majority of the
peat (shown in Figure 4-10) is confined to the low lying coastal wetlands, -
the Mississippi Delta area, and the Atchafalaya Floodway. Two general peatland
types exist within the state. These are the forested waterways draining the
lTow lying coastal areas and the coastal brackish and saltwater marshes found
north and south of the intracoastal water and along the lower Mississippi

River Delta. The general slopes within the area are less than 1 foot per

mile, and the majority of the peatlands are less than 10 feet above sea
level, (113,114,115) .

The coastal marsh complexes have experienced extensive development, such as
roads, oil and gas exploration, drainage right-of-ways, rice farming, and
ranching along the chenier ridges. Peat harvesting for horticultural and
agricultural purposes is not a significant industry within the state. The
quality of peat within the state is highly variable because the historic inunda-
tion of the peatlands from freshwater and hurricane flooding has resulted in
the incorporation of sediments, clays, silts, and other organic debris with

the peat.(113’14:115) The Louisiana Geological Survey is currently conducting
an initial peat resource survey. -

4,.11.2 Attitudes and Concerns’

The Louisiana peat development factors are listed in Table 4.10. Louisiana,
unlike any of the other states having peat, is accustomed to large energy develop-
ment projects and has supported energy development as long as the benefits
outweigh the risks. The peat resources within the state lie along the floodway,
offshore,.coastaT, and delta areas. These areas constitute some of the most
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valuable and sensitive environmental areas within the state.(115) Energy
‘development within these areas has been historically for oil and gas recovery,
hydrocafbon storage, and transport corridors; no large surface exploitation
has been conducted. Environmental problems related to current energy produc-
tion have resulted from changing the surface water drainage patterns, salt
water intrusion, dredging, subsidence, pollution discharges, and the elimina-
tion of valuable habitat. Similar environmental issues could occur as the
result of peat harvesting. Because of the physical location of the peatlands
and the .climatic conditions, the only feasible harvesting methods may be hydrau]ié
_or direct extraction. The reclamation of lands used for peat extraction would
be primarily for aquatic and estuarine habitat,

Wetlands protection in Louisiana is a very critical item because of the intrin-
sic value of the ecosystem and the commercial value derived from the fish and
shellfish industry. Because of the inevitable loss of wetland habitat and the
potential for producing offsite impacts, any moderate- to large-scale peat
development program will encounter significant environmental opposition from
the public unless extensive mitigation programs are deVeloped to assure mainte-
nance of the fish and shellfish resources.
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Table 4.10 Louisiana Peat Development Factors
(page 1 of 3)

PEAT RESQURCES
Méjority of peatlands are located in the coastal floodway and delta areas.

* Some peatlands in the state are. at or near sea level elevation, severely
Timiting the potential for natural drainage.

Peat in coastal areas has high sediment and clay content, and, as a result,
the fuel grade quality of the peat is highly variable.

Peat in swamp areas ranges in depth from 10 to 20 feet. Marsh peat areas
range in depths from four to six feet. : f

Large currently unrecoverable peat deposits are buried offshore in the Gulf of \
~ Mexico. :

ENERGY DEVELOPMENT ATTITUDES

The Louisiana Geological Survey has begun to review the state's peat resources
and development options.

Rehabilitation and avoidance of marshlands by énergy.transportation corridors
are critical issues in the state approval process.

No energy plan exists for Louisiana. (State officials feel there is sufficient
planning to handle any development.)
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Table 4.10 Louisiana Peat Deve]opmenf Factors
(page 2 of 3)

A peat study is being'undertaken~by,the Coastal Studies Institute of Louisiana

 State University (Baton Rouge), primarily to determine which areas are suitable

for construction - this could be adapted to energy, since the study will inves-
~tigate such things as liquid content, total organic content, decomposition
state, hydrology;'bog depth, heat value, etc.

ENVIRONMENTAL CONCERNS
A recent Federal court case in Louisiana_invo]ving the conversion of private
forest wetland to drained agricultural land has dctermined thal Lhe drainage
requ1red a NPDES permit under EPA and USF&W wetlands regulations. DeCisions'
such as this will .affect future peat energy development in. the state.

Wetlands and salt marsh: protection is a critical item Within‘the»state.

Large tracts of peatlands are in or adjacent to state and national wildlife
refuges.

Completion of the state Coastal Zone Management program will limit usage of
peat in protected areas. '

In situ dewatering techniques may not be feasible ‘in many peatbogs in Louisiana
because they are near or below sea level,

Maintenance of fish and shellfish industries is of prime importance.
ALTERNAT TVE ENERGY PROGRAMS

State is a net exporter of energy.
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Table 4.10 Louisiana Peat Devg]opment Factors

(page 3 of 3)

State is currently interested in further exploitation of its oil, gas, geopres-
sure, gebthermal,'and'coaT energy resources. '

Energy sources are controlled by separate state agencies, each of which is
concerned with a specific energy source, e.g., oil, gas, coal, etc.

~ OTHER FACTORS

The large amount of precipitation could preclude effective use of peat dry
harvesting techniques.

Industry is interested in developing a commercial peat operation using hydrau-
lic harvesting for agricultural purposes.
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PHASE II STRATEGY FOR,ENVIRONMENTAL DATA COLLECTION AND ANALYSES

SECTION 5

The DOE's peat energy research and development program includes the following
four distinct aspects: peat energy technology, peat resource inventories, .
socioeconomic issues, and environmental issues. Of the four, the programmatic
and site specific environmental analyses require the gathering of diverse and .
difficult to obtain data. The 1a§ge geographical distribution of U.S. peat
reserves, the heterogeneity of the affected ecosystems, and the diverse environ-
mental impact potential for the various peat development options all contribute
to this difficulty.

The proposed environmental data analyses and impact analysis program should
principally rely on the joint participation of peat resource states for gathering
preliminary state environmental data and Federal agencies for conducting specific
programmatic environmental impact analyses. The environmental data collection
and analysis effort described in Section 3. The résolution of these issues,
including the development of environmental guidelines and impact mitigation
measures, will culminate in the development of an Environmental Impact Analysis
for the DOE Peat Development Program by the end of Phase III.

The objectives of Phase II of the DOE program include:

e Determination of the environmental feasibility of small, moderate, and
large-s¢a1e peat energy development; '

e Determination of the role of the DOE Peat Development Program in the
U.S. energy program; '

® Preparation of a data base for a programmatic assessment of the overall
DOE Peat Development Program;

e Describing the environmental conditions of the U.S. peat reserves;
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e Definition of the major environmental variables controlling peat resource

development;

e Development of Federal interagency agreements for generic environmental
analyses of issues common to most sites;

- & Coordination with interagency and 1nterstate agreements on the collection

of env1ronmenta1 data

¢ Offering technica]-entironmente] analysis capabilities to interested
- parties; and ’ ' ' '

0,5E111c1t1ng peat deve]opment po11cy decisions from Federal and state
agencies. ' ‘ '

Each individual state program, contained within the overall peat environmental
. program, is designed to provide background environmental data and promote‘the'
formulation of peat development policies w1th1n the state. The Federal program
is structures to provide basic environmental rESearch through 1nteragency agree-
ments, to perform R&D functions, and to define Federal wetlands policies and
the role of peat in the national energy plan. The joint state/Fedéra] Environ-
mental programs, as illustrated in Figure 5.1 and discussed in Table 5.1, need
to provide basic environmental data for Phase II programmatic environmental
assessments and for the formulation of necessary Federal/state péat energy
development policies. In the future, the extenht and detail of on-site field
activities will need to increase for each peat energy project as it progresses.
" However, for the Phase II environmental analyses described here, aerial recon-
naissance, local contacts, and review of the published and unpublished data

are more appropriate than conducting extensive and expensive detailed field
surveys. Due to the size and heterogeneity of peat resources, extehsive field
surveys should not take plece until definitive sites have been selected for
development; the f1nanc1a1 burden of conduct1ng these f1e1d programs will fall

- to. the peat energy deve]oper.;
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PHASED
WORK ELEMENTS

RESPONSIBLE AGENCIES
AND AGENTS

Define Peat

Development
Action

Preliminary
Scoping of
the Environ-

mental Issues

- Obtain the

Participation

of the State
~and Federal

Agencies

DOE ‘
Privete Contractors

DOE_
Privete Contractors

DOE, Federal Agencies
involved in environ-
mental research and

"~ land management.

Individual State
Agencies

OBJECTIVES

Define the objectives of the Peat
Development Program. Define

the engineering options which are
available to obtain these goals.
Conduct preliminary R&D activities.

Fund preliminary environmental studies.

Analyze the initial development
options and scope the environnantal
issues.

Conduct a preliminary environmental
analysis of the national peatlands.

Elicit initial response from the
interested state/federal agen:ies
to help develop a peat resear:h

~ development program.

TABLE 5.1

PRODUCTS

Publish technical evalua-

tions environmental issue

publications, state of the
art information.

Publish a pre]iminary environ-
mental scoping document,
Define major, moderate, and
minor impacts for the given
development options.

Obtain pre]iminary under-
standing to participate in
a study. -

- Determine necessary funding

arrangements.

WORK ELEMENTS OF THE PEAT DEVELOPMENT ENVIRONMENTAL PROGRAM
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PHASED
WORK ELEMENTS

. RESPONSIBLE AGENCIES

AND AGENTS

Define data
requirements
and Envfron-
mental Analysis

Procedures

G-§

Conclude working
arrangements,
agreements

Conduct data
collection and
individual pro-

. grammatic

analyses

DOE

Federal Agencies
State Agencies
Private Contractors

DOE
Federal Agencies
State Agencies

DOE

Federal Agencies
State Agencies
Private Contractors

~ OBJECTIVES

Bring interested parties to a forum
to discuss the study plans and
requirements.

Establish a forum for initial policy
development views on development.

Define more detailed environmental
scoping.

Establish agency workscopes and
protected work efforts.

Define monetary requirements.

Coordinate field and programmatic
modelling efforts to gather
material data requirements.
Ensure data collection is pro-
ceding per the workscope tasks..

TABLE 5.1 (Cont'd)

PRODUCTS

Clear understanding of agency
viewpoints on development,
more definitive environ- .
mental scoping.

Discussions of agency legis-
lative controls.

Establish agency workscopes.

Sign Interagency Agreements
and assign grant money to the
states.

Prepare a concise data descrip-
tion and analysis for.the pro-
grammatic EIS.

Prepare more indepth data
collection and analysis for
the state and agency policy
management. -
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PHASED
WORK ELEMENTS -

Prepare the Peat
" Development
Pkogranmatic
Environment al
Assessment

~ Formulate Peat
Development
Policies

RESPONSIBLZ AGENCIES

AND AGENTS

DOE

Private Centractors

Federa1/3tate Land

. Managers

Agencies with Permit
Raview Powers over
Wetlands

OBJECTIVES

Assimilate the concise state write-ups

and-programmatic studies into a pro-

grammatic assessment - coordinaze the

external environmental studies into
the document.

Define under what conditions peat
energy development can .proceed.

TABLE 5.1 (Cont'd)

PRODUCTS

Draft programmatic environ-
mental assessment. -

Specific Federal/State
policies and guidelines
concerning peat development.



The environmental workscopes for the participants are comprised of researching
the environmental issues as defined in Section 3, and Appendix A, and conducting
the broad environmental surveys neéessary to support these analyses. The
environmental parameters which would be incorporated into the environmental
surveys and issue analysis are listed in Table 5.2. It is estimated that both
Federal and state environmental studies could be conducted within a one-two
year period.

As indicated in Table 5.2, the parameters listed for the environmental survey
do not coincide exactly with the environmental issues discussed in Chapter 3.
This difference is due to the fact that the field surveys comprise the basic
elements from which environmental analyses are conducted. For example, deter-
mining if rate and endangered species will be impacted can only be resolved
after an analysis is conducted on each botanical, wildlife, and aquatic rare
and endangered species.

A good determination can be made based on available data and local contacts as
to the likelihood of such a problem. Based on this subsequent decisions can be
regarding detailed field surveys.

A major consideration for the preparation of any generic environmental assess-
ment, is the need for uniform state environmental data. Under this program,
the data provided to DOE should provide the concise environmental resource
information required for programmatic analyses and not a detailed site specific
analyses. The data, should be sufliciently complete to allow the states to
establish the environmental quality and values of their peat resource areas and
to provfde a basis for formulating‘state development policies. After the uni-
form reporting is provided provisions can be made to preparing more detailed
special reports based on states special environnmental conditions. |

The functional field work elemenls, as listed in Table 5.2, have been divided
into six major functional work groups: Air, Terrestrial-Botanical, Terrestria]-l
Wildlife, Water Resource, Aquatic, and Socioeconomic Environments. Socioeconomic
work elements are fully discussed within the DOE Radian Peat Report and are
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~ FUNCTIONAL ENVIRONMENTAL

DATA REQUIREMENTS

FIELD ENVIRONMENTAL STUD

TABLE 5.2

INITIAL LIMITED

IES. FOR PEAT RESOURCE DEVELOPMENT .

AERIAL/PHOTO

* STATE CONTACTS

AND DATA BASES,

PUBLTSHED REPORTS

ONSITE SURVEYS LOCAL CONTACTS RECONNATSSANCE

A.AIR ENVIRONMENTAL AND QUALITY ANALYSIS
€O '

S0y

- NOg
TSP

0zone

Air Pollution - Climatic Variables
Peat Harvesting - Climatic Variables
Noise .

'TERRESTRIAL ENVIRCNMENTAL ANALYSIS

 BOTANICAL ANALYSIS

_Timber Values

Rare and Encangerec Species
Community & Habitats

Wildlife ValLes Focd/Habitat
Revegivation Potantial ‘

- Habitat, Uniczueness
Praservation Potential

Future Crgaric Use Potantial
Recreational Potential
Peat Types A )
Stump and Wood Residuals
Net Productivity

WetTand Classification

> > X > >< >

>< >< X< ><X X

>X D€ DX > X >

> ><

>< >< > > > > ><X ><

>< ><

3K D€ DC DC > > < >

> > > > DX > X <

> X > >
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FUNCTIONAL ENVIRONMENTAL
DATA REQUIREMENTS

GEOLOGY/SOILS
- WILDLIFE ANALYS'S .

Large Mammal Habitat Value
Small Mammal Habitat Value
. Avian Habitat Value
Rare and Endangered Species
Current Heating Usage
Unique Ecosystems
Migrating Wildlife Values
Wildlife Reclamation Values
Breeding and Feeding Areas
Habitat Survival
Species Diversity
. Commercial and Recreat1onaT
“Wildlife Values
Net Productivity

WATER RESOURCE ANALYSIS

Water Quality Parameters
Hydrology Surface/Groundwater
Downstream Water Users
‘Drainage Pectterns
Contributing Areas
Groundwater Environment

Flood Prone Areas

Saltwater Intrusion

- TABLE 5.2 (Cont'd) '
- FIELD ENVIRONMENTAL STUDIES FOR PEAT RESOURCE DEVELOPMENT

INITIAL LIMITED

ONSITE SURVEYS

LOCAL CONTACTS RECONNAISSANCE

AERTAL/PHOTO

STATE CONTACTS

AND DATA BASES,

X

> 3¢ >< >< >< >< >C > >< >< >< ><

> ><

>€ > > > >X

X

€ 3¢ DK 3¢ DK >< >< ><

DX 2 KX DX X X 3K X X X X X X}

X

>< > >< >X ><

> >X > X

PUBLISHED REPORTS
X

>C B¢ >< DX >< < <
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TABLE 5.2 (Cont'd)
FIELD ENVIRONMENTAL STUDIES FOR PEAT RESOURCE DEVELOPMENT

FUNCTIONAL ENVIRONMENTAL
DATA REQUIREMENTS

STATE CONTACTS
INITIAL LIMITED AERIAL/PHOTO AND DATA BASES,
ONSITE SURVEYS  LOCAL CONTACTS RECONNAISSANCE  PUBLISHED REPORTS

AQUATIC ECOSYSTEM ANALYSIS

Fisheries Cormercia /Other Recreational X X X
Molluscs/Invertebrates * X X X
Birds, Water“owl, and Waders X X X X
Vegetation X X X X
Net Productivity X X X
-General Resource Value X X X X
Commercial and Recreational Uses X X X
Rare and Endangered Species and
Unique Habitats ’ X X X
Reclamation Potential . X , X X
. Integration with 0f<site Species X X : X
Breeding and Feeding Areas - X X X X
Reptiles and Amphib-ans X X X X
SOCIO ECONOMIC AND LAND USE FEATURE ANALYSIS
Ownership X X X
Current Use X X X X
Access X X X - X
Market Land Yalues X X X
Agriculture, Silvicultural Use X X X X
Infrastructure X X X
Future Use Designat-ons X X X
Utility Requrements X X X
Power Needs for Area X X
Reclamation Potential _ X X X X
Growth Attitudes X X
Taxes X X
Solid Waste Disposal - X X X



merely included here to illustrate their relative position in relation to the
overall program. Each participating state could establish small experienced.
environmental research groups to éna]yze these work elements. As denoted in
Table 5.2 and Table 5.3, the majority of state environmental information would
evolve from state and local contacts, previdus data surveys and observations,
and limited aerial reconnaissance and onsite surveys. It should be noted that
this environmental reconnaissance phase will not include extensive detailed -

" field investigations which will await later site specific surveys for specific
projects.

Data to be gathered and analyzed during Phase II should be sufficient to meet
each state's environmental demands when supplemented with later site specific
data gathered from a projeét developer's study. The potential methodologies
for developing the environmental data is detailed in Table 5.3.

Within each state the data should be collected and compiled and reproduced so
that future peat resource developers and policy makers would have access and
use of the data for decision making purposes.

In order for the environmental program to proceed, specific work assignments,
mutual agreements, and understandings will have to be concluded between the

DOE, participating states, and Federal agencies. As illustrated in Figure 5.1,
“defining specific workscopes for the environmental program will be a difficult
task due to the large number of participants, the diversity of their backgrounds,
and the varying professional interests in the program. At the onset ot the
program, the precise nature of the project to promote and develop peat energy
resources should be stressed and the environmental data gathered should be
limited to that Tevel necessary for the project formulation.

The formulation of specific workscopes within the participating states will
evolve principally as a function of the states' individual data requirements,

the DOE program‘requirements, the demands of Federal agencies, the views of
participating researchers, organizational factors, and the nature of .the. environ-
mental conditions within the state. Within this diverse management framework
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TABLE 5.3

Potential Sources of Local Instate Envﬁronmental Data
Potential Subject, Data Bases and Knowledge

AGENTS

C]imato]pgistA,

Forestry Department

Fish and Wildlife Departments
Division of Lands, Forests, Parks
“Recreational Department

Division of Air & Water Pollution
Control

Soil Conservation Service

State Utility Commissions

County Tax Assessor

GENERAL DATA AVAILABILITY

Air pollution climatology, climatic variables
of peat drying, seasonal climatic dates

Thiber resvurce vdalues, pulenlial reclama-
tion programs, timber industry values,
potential productivity gains

Data self-explanatory and permits
Management objectives, ownership patterns,
park locations, peatland ownership, environ-

mental protection

Outdoor recreational use and values, prime
recreational lands, management objectives

- Data self-explanatory and permits

Air photos, resource values, drainage
controls, reclamation potentials, climatic
data, soil data

" Location of existing facilities, net growth
.trends and needs, energy planning goals

Ownership status, net land values, reclama-
tion land values
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TABLE 5.3 (Cont'd)

AGENTS

County Road Departments
Local Public Officials

State and Local Universities

Agricultural Extension Service

Local Botanical Societies

State and Local Natural History

Museums

'Locé] Newspabers

fish and Game Organizations -
State GéO]Ogists

Coasté]'Zong Management Office'

Federal Park & Forest Managers

GENERAL DATA AVAILABILITY

Roadway access, load limits, flood dangers, .
drainage analysis ' '

Infrastructure, local development attitudes
and values

Natural and socioeconomic resource data

Land values, reclamation, crop potential,
soils, climatic data

Existing species, rare and endangered species
Existing species, rare and endangered species
Socioeconomic data, local concerns, problems
and needs

Local resource values, usage, types and
importance of mineral leasing

Peat resource data, surficial and deeper
geology, groundwater resources

Wetlands and energy siting issues, .resource
base o

Federal land use, ownership and management
objectives, land values, climatic data
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TABLE 5.3 (Cont'd)
AGENTS : . GENERAL DATA AVAILABILITY

Corps of Engineers ' Floodplain and waterway management, flood
' potentials, salt water intrusion

Federal Housing Administration Local floodplains and flood-prime areas

State Clearing Houses : Existing EIS's prepared in the area, current
' development trends '

State, County, Division Land Future and existing land use trends, infra-

Use Commissions structure, environmental conditions; permitting -
procedures '

Public Health Commissioner Water qualijty and potable water supplies

River and Watershed Commissions Water quality, water resource, and.land use
'  data, water resource problem areas, potable
water supplies
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~the program objectives and requirements should be stressed and Iess emphasis
should be placed on structured workplans detailing how the individual partici-
bants will accomplish their respective tasks. Initially, an effort to orient
the researchers to the goals of the state and Federa]lpeat deve1opment should

be initiated. Subsequent monitoring‘and coordination will be required to ensure
the program goals are met. |

In addition to the state field environmental analyses, as listed in Table 5.2,
environmental impact jssue analyses work elements must be centrally analyzed.
Since the issues analyzed by this program would be common to most peat develop-
ment projects they should be addressed from a single authoritative viewpoint.
While impact analyses could be developed py both Federal and state analysts,

it is recommended that the majority of the programmatic qualitative and quanti-
tative environmental impact analyses be conducted by cooperating Federal agencies
for both convenience and program control. The specific work elements considered
in this category are the formulation of qualitative and quantitative impact
models and standard methods of impact analysis for air and water pollution,
water resources, and biological effects of peat development. These elements
should be Tocated within the Federal agencies who have particular expertise in
dealing with complex environmental model analyses.

The Federal agencies who have particular expertise within the environmental
analysis areas are denoted in Table 5.4. As noted in Table 5.4 there may be a
number of agencies having particular experience within a given area, consequently,
DOE manayement decisions will have to be made cdncerning which agencies should
participate in the peat program. A

Participating by the peat resource states should not be precluded. from the impact
modeling process. The control of a coodinated researéhvprogram between state
environmental and Federal agency impact modelers will rely on close management
Suppurt. The DOE program management should intertace between these two programs
" and ensure the compatibility of the two work efforts. The additional issues as
discussed in Chapter 3 and Appendix A which are related to health and safety,
regulatory, and solid waste issues shoq]d’be analyzed by Federal interégency

. support. ' )
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TABLE 5.4
FEDERAL AGENCY (EXPERTIZE)

AIR ENVIRONMENT WATER & AQUATIC RESOURCES TERRESTRIAL ENVIRONMENT
A B. C A B C A B C

EPA * * * x|« x x «
Department of ) -

Agriculture ' *
Soil Conservation

Service
Agriculture

Research Service _ * * *
Forest Service D * ‘ x * *

Department of : : i
Interior _ * * Lk _ * *
Geological Survey

Fish and Wildlife : _ i
Service ; * * * i * * *

Bureau of Land . i :
Management | : * ; * * *

Department of
Commerce *
National Oceanic
and Atmospheric
Administration

Jffice of Coastal
Zone Management * * * , * * *




L1-G

TABLE 5.4 (Cont'd)
FEDERAL AGENCY (EXPERTIZE)

AIR ENVIRONMENT _ WATER & AQUATIC RESOURCES  TERRESTRIAL ENVIRONMENT

A B c A B c A B C

National Marine

Fishery Service : * * *
Department of

Defense : * * * *
Army Corps of

Engineers
Department of

Health, Education

and Welfare *
Water Resources

Council * * *

A. Environmental Inventory &nd Background Data
 B. -Environmental Modeling and Impact Analysis

C. Issue Permits and Regulations



The environmental inventories studies and impact analyses developed in Phase Il
should be closely controlled to ensure the studies do not go beyond the intended
objectives. A serious fault of this type of an environmental program is that
the level of environmental studies can become too complex and unmanageable for
inclusion into a general evironmental impact assessment. Under these conditions
the peat environmental program could suffer from too little generic environmental

data for a thorough peat Environmental Impact Assessment or for the formulation
of rational peat development policies.

.5-18



APPENDIX A
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APPENDIX A

ENVIRONMENTAL-ISSUE'AND ANALYSES AND
DATA REQUIREMENTS

Appéndix A summarizes analyses of the Environmental Issues identified in Chapter 3
and presents lists of state and Federal actions needed to resolve each issue.

The analysis summary for each Environmentai Issue inc]udes'Legisiative/lnstitu—
tional Concerns, Environmental (or Public) Interests, Environmental (or Health

and Satety) Goals, and the Action/Data Requirements with respect to state and
Federal activities. The same section numbers used for the issues presented in
Chapter 3 are retained to facilitate comparison with analyses of the same issues
which are summarized in this appendix.

‘The Legislative/Institutional Concerns sections summarize the regulatory aspects
of each particular Environmental Issue. In some instances, specific Federal

and state laws and regulations have been enacted and promulgated to define
standards, whereas in other instances legislation and conventions have evolved
into established patterns without definitive regulations and standards. Non-
requlated Environmental Issues are further described in Environmental (or Public)
- Interests sections which highlight the attitudes and perceptions.of the public
at large and of environmental organizations.

The Environmental Goals sections identify the project design criteria for each
Environmental Issue. The attainment of these ¢riteria would be the objective

of environmental impact mitigation plans which should be initiated at this early
stage of peat energy poiicy development.

Finally, Action/Data Requirements are divided between the individual states and
the Federal governments. The Requirements are structured to allow for efficient
Federa] and state analyses and data transfer and for the designation of the most
logical candidate agency for each given task. Federal and state agencies should
be able to complete the environmental data gathering and policy development
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effort needed to support the large-scale commercialization of energy from peat
within a three-to-four year period.-
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-WATER RESOURCE ISSUES

WR 3.4.1 Flood Water Runoff Response
LEGISLATIVE/INSTITUTIONAL CONCERNS

The potential for ihcreased flooding is a critical concern for all downstream
water users and residents in flood-prone areas. For this reason, any potential
increase -in flood flow volumes will be closely scrutinized by local and state
agencies. Under riparian water rights, as well as, western adjudicated water
resource doctrines, any development that causes, or can be shown to cause,
increased flood levels can be legally blocked or be the cause for seeking damages.

ENVIRONMENTAL INTERESTS

In addition to the 1ega1 implications of increased floodwaters, these increases
have severe consequences on downstream land uses, riparian habitats, and aquatic
resources. Impact on any one of these will necessitate an environmental analysis
under existing state and federal permits and will be carefully scrutinized by
downstream land holders and environmental groups. | ‘
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ENVIRONMENTAL GOALS

Because of the various hydro]ogicdl modifications that the watershed will undergo
during site preparation, peat harvesting, and reclamation, a proper hydrological
control plan will have to.be formulated to minimize hydraulic impacts on down-

- stream f]oodp]aih resources. Formulation of this mitigative plan will need to

be on a site-by-site basis. '

ACTION/DATA REQUIREMENTS

State - Water Resource Agencies and Basin Commissions: Define downstream flood
prone areas that should be protected from potentially large and moderate
scale peat development at upstream sites.

Within states, a number of state and federal agencies have data on
flooding. Special interest should be on downstream floodplain mapping.
. The study should concentrate on a downstream potential impact area
equal to approximately 15 times the size of the projected harvest area.
In immediate downstream floodprone areas containing residential and
commercial buildings, a more thorough analysis should be conducted.
For small remote peatlands of less than 1,000 acres and no immediate
downstream commercial or residential development, it is not necessary
to conduct the analysis during the generic studies. A nUmber of states
have established flood predictive.models. These models can be used to
determine present peat déve]opment scenerios. Models should be reviewed
for the incorporatfon'in the overall DOE Peat Development program.

DOE - In conjunction with the appropriate federal agencies develop a peatland
flood and downstream flood routing model that will:

e Define the impact of'change in hydrology in relation to the size of
the harvested area.
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e Simulate rainfall and snowmelt flood responses from various harvest1ng
and reclamation techn1ques

@ Simulate flood responses for single and multiple site locations most
 suitable for moderate and<1arge scales of development.

WR 3.4.2 Groundwater Elevation Modification
LEGISLATIVE/INSTITUTIONAL CONCERNS

The control and management of peatlands'gfoundwatef elevation should be discussed
since most states have enacted regulations protecting their groundwater resources.
Anticipated federal regulations will be designed to protect both quantity and
quality of groundwater resources. 4

ENVIRONMENTAL INTERESTS

Local and regional environmental 1nteresf groups are very sensitive to changes

in groundwater resources, especially if the aquifer is used for private or public
water supply within the immediate environs, or if the aquifier is hydraulically

* coupled with surface.water that is used tor ‘recreational, wildlife, or other
purposes.

ENVIRONMENTAL GOALS
ACTION/DATA REQUIREMENTS

~State - e If the peatlands are small and remote, it could be assumed that
Tittle groundwater 1s used, and this issue should only be addressed
briefly. However, a more rigorous groundwater analysis should be

. conducted where the peatlands are known or suspected contributors
to a major, actively used aquifier. The potential size and location
of the developed peatland should dictate the size of the study area
and emphasis that should be placed on this issue.
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o Briefly detail the basic types, conditions, and mechanisms of the
groundwater resources within the state's peatlands.

e Determine the status of the aquifier's quality and use within these
areas. - o ' A

e Groundwater resources along coastal peatlands should be analyzed to
determine the extend of saltwater intrusion and current preséures
on fresh water aquifiers. Where groundwater data is lacking, a
more detailed field investigation should be developed.

DOE - Ih conjunction with'appropriate'federal‘agencies, develop:

e Groundwater drainability hbde]s for various peatland types such as
_minerotropic and ombotrophic, fens, depression bog, perched depressed
bogs, and coastal peatlands. -

e Methods by which bogs can be identified if hydraulically coupled
with local or regional groundwater aquifiers.

® Groundwater models to simulate dynamic groundwater level changes,
drainage characteristics, and outflows in response to storm events,
snowmelt, changes in interflow, peat wetability changes in peat
storage capacity, hydraulic transmissibi]ity, and differing peat
harvesting and drainage techniques.

WR 3.4.3 Potential Saltwater Intrusion Along Coastal Areas
LEGISLATIVE/INSTITUTIONAL CONCERNS'

The development of an energy facility in the coastal areas will come under the
review of the state coastal zone management programs and water resource managers

"who must evaluate the potential dangers caused by saltwater intrusion.



ENVIRONMENTAL INTEREST

An activity on, or adjacent to, the marine coastal zone management areas that
could possibly affect the established surface and groundwater freshwater-saltwater
balances of the area would come under close review by local environmental and
commercial fishing organizations.

ENVIRONMENTAL GOALS

The environmental goals of coastal peatland development should be to manage the
area's surface and groundwater resources so as not to cause any net changes in
the dynamic freshwater and saltwater contact zones.

ACTION/DATA REQUIREMENTS

State - e Identify boundary of saltwater intrusion in relation to potential
peat resource areas.

e This topic should only be addressed for large scale devefopments
where drainage ditches construction could lead to saltwater intru-
sion problems. For small to moderate inland development along the
coastal plain, analyses should be conducted only after generic
analyses show that adverse influences could be generated.

DOE - o In conjunction with the appropriate federal agencies, prepare a
generic study of potential saltwater encroachment from the drainage

and harvesting of coastal peatlands.

e Determine management and control strategies that can be used to pre-
clude saltwater encroachment.
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WR 3.4.4 Modifitation of Surface Water Flow Patterns
LEGISLATIVE/INSTITUTIONAL CONCERNS

Within a peatland, the réarrangement of the surface drainage to or from an area
causes public concern as to what will happen to the area surrounding the harvest
site. For these reasons, state and federal laws have been enacted to minimize
‘the downstream flooding éhd.offsite ponding resulting from changes in the area's
surféce low patterns. The agencies who wouid evaluate drainage changes are

- the state and federal environmental protection agencies, fish and wildlife
services, water resources commissions, Corp of Engineers, and local soil and
water conservation commissions. -

ENVIRONMENTAL INTERESTS

The loss of wetlands from drainage or ponding has become a critical local, state,
and federal environmental issue. Any project within a peat1and area will be
reviewed for the immediate impacts within the site and potential effects of
surface drainage éhanges offsite. Wetlands protection legislation in most states
can be used by environmental groups to constrain development when drainage
impacts can be demonstrated. |

ENVIRONMENTAL GOALS

The environmental goa]é for this issue will be to design drainage control pro-
grams that minimize immediate and far field impacts. Offsite impacts to be
considered are: maintenance of surface water flows to non-worked and offsite
areas;.prevention of ponding; rearranging surface fjows to preclude downstream
'> flooding and, in some areas, to preclude the chances of saltwater instrusion.
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ACTION/DATA REQUIREMENTS

State - ® Review past operations of roadways, drainage ditches, pipelines,
large facilities, agricultural drainage, and powerline rights of
way to detérmine the occurrence and control of drainage rearrange-
ment impacts on surrounding peatlands and wetlands.

® Conduct field investigations on similar environments within the
state to document the hydraulic and environmental changes that have
occurred from previous wetland operations.

e Determine the best management and construction practices should be
determined that will minimize alterations of the natural surface
flow patterns.

DOE - e Contact the respective peatland states to determine operational
experiences with wetland and peatland drainage problems.

WR 3.4.5 Minimum Stream Discharges
"LEGISLATIVE/INSTITUTIONAL CONCERNS

Since peatlands are located in the north central, north, and southeastern U.S.,
the riparian doctrine of water use allocation does not specifically forbid the
increase of minimum streamflows. Under this doctrine, if the flow increase do
not lead to direct or indirect impacts on downstream water users or adversely
affect water quality, the increased flows will be allowed.

ENVIRONMENTAL INTERESTS

The environmental interest in increasing streamflow volumes is generally benefi-
cial. Minimum streamflow volumes are used tb indicate the Timitations of the
hydraulic system with respect to water quality cfiteria, downstiream water users,
and aquatic ecosystems. ' ‘ V
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'ENVIRONMENTAL GOALS

Peat extraction programs should not decrease minimum streamflow volumes, instead

they should maintain or increase minimum streamflow volumes regardless of the

selected development or reclamation'procedure.

ACTION/DATA REQUIREMENTS

State - Determine the minimum 1, 7, 15, 30, énd 60 day low flows for the

DOE -

state's peatland areas.

In most states, the state geological surveys or water resource agencies
could calculate low flow streamflow data which could be used for the
peat]and areas. The general areal extent of this hydrological analysis
should be kept to a reasonable area where the low flow influences would
not be impacted. After the generic hydrological model is comp]eted,
the net peat]ahd low flow contribution in CFS (cubic feet per second)
will determine the limits of influence. In cases where there are
immediate'downstream surface water users or the area has restricted

1qw flows for water supply or habitat protection, more emphasis should

. be'placed on data gathering and analyses. For potential large develop-

ment areas in excess of 5,000 acres, subdivide the area into the respec-
tive sub basins and.proceed with a similar analysis. In states which
could have multiple bog development scenerios, from a single development
scheme, increase the impact zone in a manner commensurate with the sum
ot the indfvidual peatlands being developed.

With the appropriate federél agency, develop peatland hydro]ogic models

that will be applicable to the areas envisioned for development, scales
of development, and for the specific methods of peat extraction.

A-11



WR 3.4.6 Increase Surface Mean Water Discharges
LEGISLATrVE/INSTITUTIONAL CONCERNS

The release of additional surface water to a riverine or estuarine system must

be analyzed to determine net effects on downstream water users. [f the discharge
volumes are within the normal seasonal fluctuations and poor water quality
discharges are made under the NPDES all water quality and aquatic ecosystem im-
"pacts would be expected to occur. Facility and field drainage water discharges
would require state discharge permits and an evaluation of the net effects of
these discharges on the downstream water resources.

ENVIRONMENTAL INTERESTS

The release of water from a drainage and process system requires state and
federal water quality discharge permits. The issuance of these individual per-
mits is closely reviewed by public interest groups and downstream water users.

ENVIRONMENTAL GOALS

The discharge of any process or drainage water from the project should be care-
fully controlled to reduce impacts on the downstream water quality and surface
flow volumes. Environmental limitations on these releases should be to keep
the water volumes within the normal daily and seasonal fluctuations of the
receiving waterbody. | ’

ACTION/DATA REQUIREMENTS

State - With single, small scale developments of less than 1,000 acres, the
effect of increased discharges on mean streamflows would be minimal and
within the stream's normal flow fluctuations. However, for moderate
and 1ar§e scales of development, this issue should be reviewed on the
watershed basis. Large developments will require state criteria for
acceptable surface'discharges in order.to protect downstream water
users and aquatic resourcés.



3

e For watersheds that have a high probability for peat development,
determine the mean monthly flows and deviations.

¢ Determine the levels of additional flows that can be safely accommodated
within the respective receiving streams.

o Identify data gapé and water resourte‘kequirements for future projects.

‘DOEV - From a systems analysis viewpoint, develop a drainage and dewatering

model to define the amount of water that will be released from the
~ various harvesting and peat. dewater1ng options and define these discharges
~ona seasonal basis.

WR 3.4.7 Alter the Hydrological Budget

LEGISLATIVE/INSTITUTIONAL CONCERNS

A primary concern with any moderate or large-scale wetland development is the
net effect it will have on the areas water resources. A comprehensive and
dynamic hydrologic model should be developed to indicate where these changes
will occur. The model outputs would be ana]yzed by the state and federal
authorities who have jurisdiction over flood contro], soil and water resource
management , and fisheries management.

.. ENVIRONMENTAL INTERESTS

Changes in the hydrologic budget of an area'will produce changes in water

-resources originating from the project area. Satisfying local and regional
“concerns on the impacts on water resources and aquatic resources will be part

of any planned development.



ENVIRONMENTAL GOALS

The environmental goals of a study which uses hydrologic modeling would be to
define the peat/water relationships of the project, to identify potential
changes in the areas water'resourées, and to minimize impacts of deve]bpment
and reclamation..

ACTION/DATA REQUIREMENTS

State - o Classify the hydrological regime of the state's peatlands and
construct a preliminary hydroloyle budyel ol Lhe resources.

o From the existing water resource data account for the annual major
inputs- and outputs of the peatland hydrological budget.

o Determine applicable water resource data for'input into the dynamic
modeling effort being conducted in the federal programs.

o Identify water resource data gaps to enable data collection during
later project phases.

DOE - Develop a general, dynamic hydrologic model to scale the important
elements of the hydrologic cycle within a peatland. The model will
predict the changes that will occur as a result of various development
and reclamation schemes. '

WR 3.4.8 Alter Groundwater Aquifers.
LEGISLATIVE/INSTITUTIONAL CONCERNS

Both federal and state statutes have been enacted for groundwater resources pro-
tection from surface disturbance. The recently enacted surface mining regulation
-(SMCRA-1977) recognizes that preserving groundwater resources may preclude mining
if direct groundwater users are affected and if the mining occurs within uncon-
solidated aquifers of an alluvial valley.
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ENVIRONMENTAL INTERESTS

' Whenever there is a chance that groundwater resources may be irrepérab]y harmed

by surface m1n1ng act1v1t1es, 1oca1 and nat1ona] environmental awareness and

pressure wou]d focus on th1s 1ssue.

'ENVIRONMENTAL GOALS

Define what the net hydrological changes on the groundwater environment will be

and determ1ne whether this constitutes a s1gn1f1cant impact on the ma1ntenance

of the area's groundwater resources.

State - o

'ACTION/DATA REQUIREMENTS

Gather data and assess the groundwater usages w1th1n the potential
areas of peat deve]opment

Within peatlands which have a high probability for development, - \
define the consolidated and unconsolidated aquifers, their major
recharge zones, and connection with peatland areas.

Data on the major groundwater aquifers and their usage should be
superimposed on a peatland map to define better relationships. If
these two areas are'mutually exclusive, no further analysis should
be- conducted on peatland areas considered for small and moderate
scales of development. HoweVer; where a large scale development
could encounter, a principal aquifer, a metropolitan water suppliers
efforts should be made with the federa] effort to model this speci-
fic area.

DOE - In conjunction with the appropriate federal agencies, develop a ground-

water modeling program to stimulate the effects on deeper consolidated

and surficial aquifers from a peat harvesting and reclamation develop-

ment.
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WR 3.4.9 Reduce the Evapotranspiration Rate
LEGISLATIVE/INSTITUTIONAL CONCERNS

Currently, there are no direct regulations concerning changes'in evapotranspira-
fion. However, under federal and state environmental protection laws, a Iafge
scale development project will need to analyze this factor with respect to
potential Tocal climate modification and changes in adjacent plant and animal
communities.

ENVIRONMENTAL INTERESTS

Because of the significant size of the large scale peat projects, changes in
evapotranspiration over such a large surface area requires an analysis of the
eventual hydrological and climatological changes that could result. Residents
living adjacent to a large project would be concerned with potential changes in
microclimate, of which possible change in evapotranspiration would be a major
component. ’

ENVIRONMENTAL GOALS

The environmental goal would be to control evapotranspiration during peat
harvesting and reclamation to reduce offsite impacts. In addition, it may be
possible to use evapotranspiration techniques as an aid to insitu field dewatering.

ACTION/DATA REQUINEMENTS

. State - e Determine, by contacting local and state agencies, and peat harvesting
' operators, the avai]abi]ity of bog or dryland evaporation and evapo-
transpiration data.

e Review ‘available hydrologi¢a1'data to determine net peatland cvapo-
transpiration rate. ' o '
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"~ WATER QUALITY ISSUES

'WQ 3.5.1 Low pH Discharges
LEGISLATIVE/INSTITUTIONAL CONCERNS

Water from drainage, dewatering facilities, and process discharges must meet
state effluent discharge standards for pH and must maintain the designated
water qua]ity,c]assificatiohs uf the receiving stream.

ENVIRONMENTAL INTERESTS

Changing ambient stream pH values has become an important issue in fossil fuel
: ;development. Most environmental organizations on local and regional levels

~ would be expected to closely scrutinize and c0mmeht on any changes in the

- receiving stream's pH water quality. The problem would become especially
3;”a¢ute if there are immediate downstream surface potable water users, or prime
aquatic habitat resources:
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ENVIRONMENTAL GOALS

A11 discharges from peat development will have to be controlled to meet state

“and federa1'exist1ng discharge ‘standards and not alter pH values of the receiving

stream from thelestab1ished criteria.

ACTION/DATA REQUIREMENTS

State - e The state agencies should determine if any .natural pH water quality

DOE

impacts or stresses are occurring on the fisheries and fish habitats.
States should establish how pH controls the diverse aquatic communi-

ties.

Water quality data should be reviewed to determine seasonal fluctua-
tions and range of pH.

Gather existing pH and buffering data from peatland and downstream

waters.

Review discharge permit files for water quality data resulting from

~drainage of,pcat]ands.

Define existing cases of water quality problems with peat dewatering
operations.

Gather water quality pH data from experimenldl hydraulic mining opera=
tions and other ongoing peat harvesting and dewateriny operdlluns.

_In‘coordihation with other federal agencies, screen the computerized

water quality records for data on peatlands.

Develop a general pH prediction model for downstream water quality

dynamics.
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o Define potential pH controls which can be implemented within various
development scenarios, such as natural buffering water treatment.

K3 Determ1ne the water qua11ty exper1ences from the European peat harvest
: operat1ons.‘ ‘

WQ 3.5.2 Discharge of High BOD/COD
LEGISLATIVE/INSTITUTTONAL CONCERNS

Both the federal government and states have water quality protection regulations
and effluent standards governing BOD and COD discharges. Presently, no appli-
cable federal effluent standards under the National Pollutant D{scharge Elimina-
tion (NPDES) System for release of process water from peat harvestfng and
processing have been estab]ished. With the development of large scale operations,
water pollution standards governing BOD and COD discharges would be expected in
okdér to maintain designatéd stream water quality classifications.

ENVIRONMENTAL INTERESTS

The discharge of water containing BOD and COD from the peat harvesting and
process facilities will come under the scrutiny of various local and regional
environmental groups, who persistently monitor potential impacts to states'’
water quality and aquatic environments. Through state and federal permit
procedures, public interest in the project impacts on water qua11ty would be
rev1ewed ‘through local public hearings.

'ENVIRONMENTAL GOALS

The citizen's environmental goals would be to protect the receiving water dis-
solved oxygen levels .needed. to protect their fishery resources.
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~ ACTION/DATA REQUIREMENTS

State -

DOE -

The BOD/COD data collection should be primarily concerned with gathering
published and unpublished data and observations from natural and
developed peatland discharges. Where environmental data is lacking,
collection strategies to gather data from representative peat harvesting
operations should be developed. The nature of oxygen demands and
reaeration coefficients would be site and project specific. Where the
state has specific reaeration models for simulating stream oxygen
deficiencies modeling should be conducted to determine maximum allowable
RAN/CON discharge limitfs from high potential development areas. The
results of these analyses should be used in conjunction with the federal
generic modeling effort. | :

® Review pollution case histories to determine the significance of
bog water discharges on downstream oxygen deficiencies.

o Collect published and unbublished BOD, COD, and Oxygen level water
quality data from disturbed and undisturbed peatlands.

e Assemble BOD/COD d1scharge data from peatland operations on federal
lands and activities.

® Obtain water quality discharge data from wild rice and cranberry
- bogs to determine potential water quality problems from the hydraulic
harvesting scheme. ‘

® Review the treatment potent1als for treating process, dewatering,
and drainage waters, '

® In cooperation with other federal agencies, develop a B0D/COD reac-
tion and reaeration model for potential wastewater discharges.

® Review potential discharge permits to identify need for effluent
guidelines. |
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DOE

Fishery management strategies within peatland drainages should bé
documented. If current peatland dewatering operations are being con-
ducted in the state, investigate the impacts of these discharges
through agency contacts. Where specific state eutrophication models
have been ‘developed, determine the nutrient loadings which can be
accepted from a_ potential peat development operation. This effort

should be -coordinated with the'generic modeling effort.

[ Estab]ish clear nitrogen and phosphofous discharge concentration
criteria for bog dfainage'waters and process water.

e Define effluent standards and methods, timing and location of sample

measurements.
e Determine where no nutrient discharges can be made.
e Determine the effect of discharge on eutrophication rates.

o  Develop water quality models to determine the release of nutrients
from hydraulic mining, dewatering, and field drainage programs.

o Monitor water quality effluent data from ongoing peat harvesting.
operations and dewatering operations.

-9 Develop eutrophication rates and water pollution control strategies

based on the above two requirements.

o With interagency support, review the current computer modeis used

to define eutrophying reactions in the aquatic and estuarine
environment. - ' ' '
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“WQ 3.5.3 Nutrients
LEGISLATIVE/INSTITUTIONAL CONCERNS

' The discharge of nutrifying elements such as nitrogen, phosphorus, and other
biostimulants is closely controlled by permits and other stipulations to main-
tain ambient water quality classifications. ance undisturbed peatlands are
remotely located, discharges may be held to the most stringent state water

quality requirements. In this context, the state pollution abatement programs
| would have to be designed to maintain the water quality of the area.

>ENVIRONMENTAL INTERESTS

Local and national environmental groups have always been concerned over signi-
ficant changes in the sources of nutrients that could eutrophy an aquatic
lacustrine or estuarine ecosystem. The concerns of discharging increased

nitrogen. and phosphorus levels must be considered for the drainage and reclama-
tion stages. A

ENVIRONMENTAL GOALS

The main goal of the water pollution control strategy would be to Timit the
addition of deleterious nutrients to normal runoff values and not to alter
adversely the natural nutrient loadings of the receiving streams.

ACTION/DATA REQUIREMENTS

State - The state water quality analysis program should be focused on gathering
’ the available pub]ished and unpub]iéhed water and peat quality data
within the'déve]opab]e'aréas‘of the state's peatlands. Where the data
is lacking, data gaps should be noted. Field data should not be con-
" ducted during this phase. Areas currently experiencing eutrophication
impacts should be addressed as they pertain to peatland drainages.
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ACTION/DATA REQUIREMENTS

State - - The BOD/COD data collection should be primarily concerned with gathering

DOE

published and unpublished data and observations from natural and

“'deyeloped peatland discharges. Where environmental data is lacking,

collection strategies to gather data from representative peat harvesting
operations should be developed. The nature of oxygen demands and

~ reaeration coefficients would be site and project specific. Where the

state has specific reaeration models for simulating stream oxygen
deficiencies'modeling should be conducted to determine maximum allowable
BOD/COD discharge limits from high potential development areas. The
results of these analyses should be used in conjunction with the federal
generic modeling effort. '

® Review pollution case histories to determine the significance of
bog water discharges on downstream oxygen deficiencies.

o Collect published and unpublished BOD, COD, and Oxygen level water
. quality data from disturbed.and undisturbed peatlands. -

o Assemble BOD/COD discharge data.frqm peatland ppekations on federal
lands and activities.

o Obtain water quality discharge data from wild rice and cranberry
bogs to determine potential water quality problems from the hydraulic
harvesting scheme. ’

e Review the treatment potentials for'treating process, dewatering,
and drainage waters.

® In cooperation with other federal agencies, develop a BOD/COD reac-
tion and reaeration model for potential wastewater discharges.

® Review potential discharge permits to identify need for effluent
quidelines. '
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WQ 3.5.4 Chemical Compounds -
LEGISLATIVE/INSTITUTIONAL.CONCERNS

At present, there are no effluent or water quality standards fOr'organic acids.
Organic compounds cause taste and. odor problems, however, standards for their
concentration are more qualitative than quantitative.

Heavy metals discharge from industrial processes is governed under the state
and federal effluent standards. These standards are designed to reduce the net
effluent discharges and comply with state water quality classifications. How-
ever, currently, there are no effluent standards for peat brocessing facility
discharges. ' ‘ '

With Toxic Substance Control Act (TSCA), Resource Conservation and Recovery Act
(RCRA), and the amendments to the Water Pollution Control Act, there is a grow-
ing awareness of potential toxic and carcinogenic properties of solid and 1li-
 quid waste streams. These acts require a thorough study of direct wastewater
streams and solid waste disposal systems to isolate and identify toxic products
and necessitate development control strategies to prevent their release.

ENVIRONMENTAL INTERESTS

Where the potential exists to impact the taste, odor, and visual characteris-
tics of a potable water supply, downstream surface water users would be ex-
pected to object to potential discharge levels and question the water quality
control methods employed by the project. ‘

Any parameter that could cause potentially adverse impacts on water qda]ity and
aquatic ecosystems will come under close public scrutiny. Research conducted
in Minnesota has shown that mercury, arsenic compounds, and other elements are

present in peatlands.’ These products could be released into the aquatic
environment.
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The release or potentiaT»release of toxic and carcinogenic compounds is a sen-
sitive issue with environmental groups and the public. Current regulations
piace the bukden of proof on the industry to provide evidence that process
discharges are safe, and compat1b1e with the 1ntended surface and groundwater
uses.

ENVIRONMENTAL GOALS

The environmental goal is to 1imit the discharge of organic compounds to assure
that aquatic species or potable water systems will not be affected.

Toxic cdmpounds need to be identified, both in the peatland and processing fa-
cility, and water pollution controls must be established to prevent releasing
these compounds into aquatic ecosystems.

ACTION/DATA REQUIREMENTS

State - e The state analysis for .the environmental issue should be primarily
| focUsed_bn gathering existing data and observations concerning in-
fluence and occurrence of organic acids.

o Research reports and experiences relating to the problems associated
with bog drainage, causing taste and odor problems.

@ The natural occurrences of heavy metals in certain peatlands can

~often be determined by analyzing existing data on mineralization,
and geochemistry of groundwater and surface water within the region.
To Timit expensive chemical studies--other less expensive avenues
must be checked to determine if metallic anomalies exist. Peatlands
may be the recipient of air pollution fallout containing heavy -
metals and other contaminants depending on their location. If
field sampling is conducted, only limited spot checking would be
requ1red to determ1ne the presence of heavy metals.
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o Conduct spot check trace cation analysis at most potentially devel-
.opable peat resources in each state.

e From geochemistry data, determine if any peat areas within the state
could receive high metallic groundwater inputs. ‘

--SUrvey existing state data bases for toxic and carcinogenic substance
released.

DOE - e Conduct gereric research on the potential organic chemicals that can
be naturally released from the peatlands and determine projected
safe effluent concentrations of these chemicals.

e From current federal peatland development projects, determine the
leaching potential during harvest and dewatering.

® Analyze Tiquid wastestreams from laboratory, PDU, or demonstration
facility for organic compounds.

e Survey available literature to establish trace cations concentra-
tions in peat and consult éxisting heavy metal biocassy data for
“aquatic organism tolerances. ‘

e Gather existing water qua11ty data on trace cations from peat]and
drainage areas.

e Conduct a study on cation movement from drainage, dredging, and de-
watering operations from existing federal programs.

e Confer with appropriate federal and state agencies to determine po-

tential effluent standards that may be: 1mposed on peat harvest1ng,
dewater1ng, and energy processing.

A-26



DOE - @ Conduct a thorough organic chemical analysis on natural and induced :
drainage from potential peat deve1opment areas.

° Analyzé the organic chemicals from all effluent waste streams inc]ud-
ing dewatering.discharges.

e Conduct leaching studies and water quality analyses of all process
solid wastes residues. '

e Determine the impact of any toxic or carcinogenic pollutants re-
leased to the water environment.

o Review these findings for TSCA and RCRA controlled substances and
perform other carcinogenic and toxological tests on unknown
compounds.

o In conjunctioh with other federal agencies, determine a specific
field and laboratory testing procedures for toxological and carcino-
genic properties.

e Determine foreign research results on this topic.

e Determine the env1ronmenta1 impacts and effects of these chemicals
on potable water supp]1es

e Conduct bioassay analyses on fish and other aquat1c organisms with
specific organic chemicals.
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WQ 3.5.5 Colloidal and Settleable Solids
LEGISLATIVE/INSTITUTIONAL CONCERNS

State and federal water effluent standards govern the discharge of total dis-
solved solids, and settleable solids, from various industrial processes. The
discharge standards are established on an industry by induStry basis and are
formulated on the amount of process material. There is a lack of effluent
standards for peat harvesting and energy production. However, effluent stan-
dards for mining and forest products industrial sectors would be used.

ENVIRONMENTAL INTERESTS

Objectionable water quality changes due to dissolved and settleable solids
would come under close analysis by Tocal and state environmental groups.

ENVIRONMENTAL GOALS
To control the discharge of solids, minimize important surface water resources.

ACTIUN/DAIA REQUIREMENIS

State - @ The state water quality program should be developed to research
existing data:sources during the initial phase of the program. A
review of permitted discharges from peat drainage operations and
potent1a1 site visits should be conducted on those suspected of
d1scharg1ng high dissolved and suspended solids.

¢ Review water quality problems that have ar1sen trom peat]ands
drainage and management operations.
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DOE -

Identify potent1a] bog dewater1ng operations that may prov1de data

for future water qua11ty research purposes.

Coordinate with appropriate federal agencies on the potential- peat
development effluents standards.

Gather water quality data from effluents from bog harvesting, rice
or cranberry agricu]tural operations, hydraulic harvesting, peat-

land drainage, and lab and pilot plant dewatering operations.

Consult with foreign peat producers to determine fheir experiences
with water quality problems. |
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AIR QUALITY -ISSUES.

AQ3.6.0 General State Data Requirements

During the initial phase of the environmental study conducted by the state,
the air quality program should be structured to define ambient air quality and
current air pollution control strategies. Much of this work has been done
>under the Clean Air Act requirements. State Implementation Plans provide the
" -basis for control programs and should be consulted for the peat environmental
“program, For lack of current peat extraction operation, air envasion and air
qua11ty modeling should be conducted on a gener1c basis by the DOE with inputs
from the state programs as defined below.

The geneéral state data requirements_fok the a1r quality issues include:

o The character1zat1on of the air po11ut1on c11matology and meteorology
ol peat regions

® The characterization of the existing air quality network within the
peat regions. '
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i' The deve]bhmentAof-hfétokica]'data and trends.

) The identification of airsheds and the priority classifications from
State Implementation Plans.

o The identification of non-attainment zones and priority pollutants
which are currently in non-conformance. ‘

e The projection of'othér developments which may compete for available
PSD increments.

e The delineation of air emissions standards and control stretegies for
the peat regions.

AQ 3.6.1 Fugitive Dust
LEGISLATIVE/INSTITUTIONAL CONCERNS

Total Suspended Particulates (TSP) are high on the EPA's priority list for
control. Most areas in the U.S. have reported local or area-wide violations of
National Ambient and Quality Standards (NAAQS) for TSP, including most peat-
rich'areas. Local regulations also prohibit excessive fugitive dust emissions.

Prevention of Significant Deterioration (PSD) review may be required for fugi-
tive dust emissions exceeding 10 tons per year; the appropriateness of inclu-
sion of fugitive dust emissions for PSD review purposes is currently under EPA
review. Peatlands may be near PSD Class I areas because of their remote wilder-
ness locations, wildlife values and proximity to Indian reservations. No NSPS
for peat operations exist. For comparison only, coal preparation plants are
regulated by NSPS for thermal dryers (0.031 gr/dscf or 0.070 g/dscm with a
monitoring requirement) and for pneumatic coal cleaning equipment (0.018 gr/dscf
or 0.040 g/dscm without a monitoring requirement). Processing and conveying
equipment., storage systems, and transfer and loading systems must meet a 20%
visual opacity regulation (no monitoring requirement).
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ENVIRONMENTAL INTERESTS

Environmental groups and the public can be expected to oppbse peat harvesting/
dryihg operations -that cause significant emissions of fugitive peat dust. This
will be especially true for the local impacted area and aiong transportation
corridors. ‘ ’

Due to large open field peat storage requirements and several handling sequences,
environmental groups can be expected to oppose peat storage and transportation
activities that result in any significant release of fugitive dust.

ENVIRONMENTAL GOALS

The major goal is to prevent particles from becoming airborne throughout the
various peat processing stages. Peat harves;ing/drying technologies that do
not create excessive fugitive dust emissions are needed. '

Peat storage and transport technologies are required that do not expose dried
peat to excessive storage and transportation losses. '

ACTION DATA REQUIREMENTS

State - Refer to AQ 3.6.0

DOE, in conjunction with appropriate Federal agencies, should develop fugitive
dust emission models and establish emission factors.

The European gxpefience in controlling fugitive dust during milled-peat har-
vesting should be surveyed. ' ' '

The potentia} impacts of peat fugitive dust dispersion and fallout on terres-
trial and aquatic resources should be estimated.
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Acceptable control technolog1es for milled-peat operations shou]d be determ1ned
in conjunction with appropr1ate Federal agenc1es.

The seaSoha] aspeéts of the dry har?estihg methods shouid be defined.

DOE . 4
e Compare the costs and environmental factors for a wet harvest method
with dry harvesting. '

(] .Assess regional peatland weather and amb1ent TSP levels to provide data
input for fuglt1ve dust impact analyses.

o Consult with all applicable Federal agenéies to determine their permit
-requirements for fugitive dust emissions from storage and handling
equipment. '

e Determine air quality impacts from current existing harvesting opera-
tions in European operations.

@ Investigate the dust explosion control measures employed in Europe.
AQ3.6.2 Carbon Monoxide
LEGISLATIVE/INSTITUTIONAL CONCERNS

Due to the remote, undeveloped nature of theé regions where peat is usually
found, carbon monoxide (CO) levels are expected to be lower than the NAAQS's.
" Under the Prevention of Significant Deterioration (PSD) regulations, review
will -be required for CO emissions exceeding 100 tons per year in air quality
*attainment areas. NSPS for CO emissions do not exist for fossil fuel burning
equipment, and there are no Federal emission standards for CO from petro1eum
refineries and foss11 fueled steam generators, with the except1on ‘of refinery
‘ cata]yst regenerators
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ENVIRONMENTAL INTERESTS

Environmental groups are expected to support the NAAQS for CO in non-attainment
areas and compliance with PSD increments in attainment areas for CO.

ENVIRONMENTAL GOALS

Provide suitable control equipment for carbon monoxide emissions, Peat and
peat-derived fuels should be burned in low-CO emitting combustion equipment.

A(‘LT TON hATA REQUIRFMFNTS
State - See Section 3.6.6 | '
DOL
e Determine process units with the potential CO emissions.

e Identify Tow-CO emitting combustion equipment suitable for peat or
peat-derived fuels. '

e Project CO emissions for peat synfuels plants and develop appropriate
control strategies.

¢ Determine the applicability of new source performance standards for
peat facilities in conjunction with other Federal agencies.

AQ3.6.3 Nitrogen Oxides -
LEGISLATIVE/INSTITUTIONAL CONCERNS

Ambient levels of nitrogen dioxide generally meet NAAQS's in peat-rich areas.
Oxidants, however, do exceed NAAQS's in'urban areas near peatlands. In the
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future, nitrogen dioxide may be included in emission control strategies de-
'signed to control ambient oxidant levels. The jndividua] State Implementation
Pians'(SIPs) are beginning to address this problem. OxidantsA(along with TSP)
are on the EPA's control priority list and PSD review is required for nitrogen
dioxide emissions exceeding 10 tons per yeér. Similar NSPS for NOy from '
lignite-fueled steam generators and electric utility steam generators is 0,60
1b/million Btu. There are no emission standardé specifically for synfuels
plants; however, this is expected to change as commercialization occurs.

ENVIRONMENTAL INTERESTS

Environmental groups are expected to support the NAAQS for NO2 in non-attainment
areas and compliance with PSD increments in attainment areas for NO5.

ENVIRONMENTAL GOALS

NOX emissions from burning peat or peat-deriVed fuels should be minimized. NOy
emissions from fuel burning equipment at peat synfuels plants should be con-
trolled through strategies incorporated into facility design.

ACTION/DATA REQUIREMENTS

State - See Section 3.6.0

DOE

e Monitor nitrogen oxide emissions from the laboratory and demonstration
facility operations.

® Model dispersion of the projected nitrogen oxide air emissions for the

‘near and far-field areas and determine potential impacts for Class I
Areas. ' ‘
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o Determine future air_qua]ity programs with respect to nitrogen oxide
emissions and emission controls in conjunction with other Federal
agencies.

-o Characterize NOy emissions from combustion of peat or peat-derived
~ fuels.

. @ Develop emission control strategies and estimate NOy emissions from
peat synfuels plants. '

AQ3.6.4 Sulfur Oxides
LEGISLATIVE/INSTITUTIONAL CONCERNS

Ambient air quality standards for particulate sulfate are being developed.

The new NAAQS's could be more restrictive on émission sources than the current
standards on gaseous SO2 since most of the emitted sulfur oxides are rapidly
converted to condensed-phase pérticulate in the plume. NAAQS's for su1fur
dioxide are met in almsot all peat-rich areas. PSD review will be required for
facilities which predict sulfur dioxide emissions greater than 10 tons per year.
The proximity of Class I areas to‘peét-rich areas may cause difficulties in ob-
taining air quality related permits. PSD review is also required for sulfuric
acid mist emissions exceeding one ton per year. NSPS for SO» from steam gen-
erators is 1.20 1b/million Btu, but it is more complicated for electric utility
steam generators, which require a 90% reduction when emissions are 1.20 1b/mil-
lion Btu and a 70% reduction when emissions are less than 0.60 1b/million Btu.

More appropriate to peat synfuels plants are the NSPS for petroleum refinéries,
Which limit emissions of 502 trom sulfur recovery to 0.025% (al cero-percent
oxygen) with continuous monitoring required. For comparison, the State of New
Mexico limits coal gasification plant boilers to 0.16 1b/million Btu for SO0
emiésions; '
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ENVIRONMENTAL INTERESTS

Environmental groups are expected to .support the NAAQS for SO2 in non-attainment
areas and coﬁp]iance with PSD increments in attainment areas for SO2. Special

" interest in health effects of particulate sulfate has developed recently in con-
junction with éroWing National and international interest in acid rain.

ENVIRONMENTAL GOALS

Peat combustion facilities should not be located in areas experiencing ambient
SO problems or in areas with known adverse meteorological conditions that
would result in ambient SOy problems if new emission sources were introduced.
SOy emission from burning peat or peat-derivéd fuels should be controlled to
correct noncompliance with environmental requirements. Facility design should
minimize SOy emission from fuel combustion in synfue]s plants.

ACTION/DATA REQUIREM;NTS
State - Refer to Section 3.6.0
DOE
o Determine and model the S0z emissions for various peat-sulfur concen-
trations obtained.through the laboratory and demonstration testing

. phases.

o Define the mechanisms of sulfur reactions throughout the fuel processing
stages and determine the most applicable pollution abatement procedures.

e Conduct atmOspheric dispersion analysis on the various SO2 emission
factors.

@ Consult with the appropriate federal agencies to determine new source
" performance standards. for sulfur oxide emissions on synfuel plants.
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| AQ3.6.5 Particulate Emission
LEGISLATIVE/INSTITUTIONAL CONCERNS

Total suspended particulates (TSP) are on the EPA's priority pollutant lists.
Most areas in the U.S. have local or area wide violations of NAAQ's for TSP,
1nc]uding some peat-rich areas. Consequently, non-attainment and PSD must be
reviewed. New standards for particulate sulfate and PAH (as well as other
hazardous particulate pollutants) are imminent. PSD review is required for
particulate emissions greater than 10 tons per year. The proximity of Class I
areas to peat-rich areas may cause difficulties in obtaining air quality
related permits. NSPS far particulates are 0.10 1b/million Btu from steam
generators and 0.03 1b/million Btu from electric utility steam generators.
There are no federal NSPS specifically for synfuels plants. However, New
Mexico has formulated particulate emission standards for gasification plant
boilers fueled with product gas of 0.03 1b/million Btu and for gasification
‘plants, themselves, of 0.03 grain/scf. A

ENVIRONMENTAL INTERESTS

Environmental groups can be expected to support the NAAQs for TSP in non-
attainment areas and compliance with PSD increments in attainment areas for
TSP. Special environmental concern has developed for very fine particulates
based on their carcinogenic properties and respiratory effects. Special
size-related emission standards are currently being developed by the EPA.

. ENVIRONMENTAL GOALS

Peat combustion facilities should not be located in areas experiencing ambient
TSP level problems or in areas with known adverse meteorological conditions
that would result in ambient TSP level problems if a new emission source were
introduced. Particulate emissions from peat burning and peat-derived fuels
should be controlled if they are not in compliance with environmental
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requirements. Particulate emission from peat synfuels plahts should be con-
trolled through facility design.

'ACTION/DATA REQUIREMENTS'

State - Refer to Section 3.6.0

DOE

o 'Colléct particulate-emission data for a]i SNG process permits.

¢ Cooperate with European countries to determine particulate emission
rates and size analysis from commercial peat combustion facilities.

e Conduct air dispersion modeling on the emission data and selected -
regional meteorological conditions.

AQ3.6.6V Non-Metharie Hydrocarbon
LEGISLATIVE/INSTITUTIONAL CONCERNS

NAAQs for non-methane hydrocarbons (NMHC) are' exceeded in many urban areas.
The main concern with non-methane hydrocarbons, however, is their contribu-
tion to oxidant formation. FPSD review is required for emissions exceeding
10 tons per year because of photochemical production of ozone and other oxi-
dants. NSPS for NMHC apply only to evaporation losses from storage tanks
and not to emissions from combustion sources.

PAH's are coming under spécia] scurtiny by the federal government because of

carcinagenic properties,“therefore, the government is developing strict
 standards to limit their release. = ™
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ENVIRONMENTAL INTERESTS

Environmental groups can be expectéd to support the attainment of NAAQS for»
NMHC and ozone in non-attainment areas and compliance with PSD increments in
attalnment areas for NMHCs and. ozone.

ENVIRONMENTAL GOALS

Peat conversion tacilities will probably not emit enough NMHC to créate a sig-
nificant problem. Emissions of‘NMHC's from storage vessles at peat svnfuels
plants should comply with environmental requirements. PAH emission from peat
.combustion and from peat synfue]s plants should be in comp11ance w1th health-
related requi rements. '

ACTION/DATA REQUIREMENTS..
State. -- Refer to Section 3.6.0
" DOE

® In cooperation with other federal agencies, determine work environment
danger limits of PAH/NMHC's. Determine where these concentrationé
could occur. '

o Consult with the appraopriate federal agencies to determinc the state
of knowledge concern1ng the. carc1nogen1c ‘properties and fate of these
substances.

@ Conduct a review of all brocesses which produce. these products, and

determine control techno]og1es to protect the hea]th of the inplant
workers.
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e Conduct a health and risk analysis on research and commercial facili-
ties. Comparable data can be obtained from current programs in coal
gasification.

AQ3.6.7 Photochemical Oxidants
LEGISLATIVE/INSTITUTIONAL CONCERNS

Photochemical oxidants are a major cause of non-attainment status for air qual-
ity control regions. Photochemical oxidants will be included in PSD reviews.
The PSD review criterion for NMHC, the precursor for photochemical oxidants, is
10 tons per year. NSPS include evaporation losses of NMHC from hydrocarbon
storage vessels.

- ENVIRONMENTAL INTERESTS

Environmental groups can be expected to support the NAAQS for ozone in non-
attainment areas and compliance with PSD increments in attainment areas for
ozone. '

ENVIRONMENTAL GOALS

Photochemical oxidant levels are to be in compliance with the NAAQS by 1987.
State Implementation Plans (SIPs) currently being~revised to accommodate the

- 1977 Clean Air Act Amendments are to show how this compliance will be achieved.
Peat combustion facilities are unlikely to contribute enough NMHC to affect
ambient photochemical oxidant Tevels. However,;NOx emissions might affect
photochemical oxidation formation, depending on ambient air chemistry.

Emission of NMHC from burning peat ‘and peat-derived fuels should be in com-

‘pliance with environmental requirements. Evaporation losses from hydrocarbon
storage vessels at peat'synfué]s plants should be in compliance with emission
‘standards. '
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ACTION/DATA REQUIREMENTS
State - Refer to Section 3.6.0
DOE

® Gather ambient ozone concentration data, growth projections, PSD incre-
‘ments, and meteorological from peatland regions.

e Determine the SIPs control methodologies for photochemical oxidants.

e Determine the NMHC emissions from burning peat and peat-derived fuels.

e Determine the evaporation losses from hydrocarbon storage vessels at
peat synfuels plants and design specific emission control to be

applied.

@ In cooperation with European countries determine operating experience
and data from peat fired facilities.

AQ3.6.8 Metals
LEGISLATIVE/INSTITUTIONAL CONCERNS

Current NAAQS include standards for lead with other metals being considered.
PSD review is required for emissions'exéeeding one ton per year of lead, 0.2
tons per year of mercdry, and 0.004 .tons per year of beryllium. No NSPS
exists for metals from fossil fuel combustion. However, metal emissions are
currently undergoing extensive regulatory review, and new standards are befhg
considered. ‘ '
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ENVIRONMENTAL INTERESTS
Airborne metals, in particular heavy metals, are receiving special attention
from environmental groups because of potential toxic, carcinogenic,'mutagenic,
teratogenic, and other adverse health effects.
ENVIRONMENTAL GOALS
The environmental issue regarding metals emission should be researched in re—.
gard to the health and legal implications, and control strategies should be
developed to prevent any environmental impact. - Peat synfuels plants should be
designed to minimize emissions of metals into the air.
ACTION/DATA REQUIREMENTS
State - Refer to Section 3.6.0
DOE

® Determine metallic air emission'from PDU and'piiot plant operations

and the amount of potential metals emitted into the water and solid

waste streams.

@ Gather operating experience and research from similar European
facilities. |

e Conduct maés balances for metals on all R&D facilities.
e Determine metal concentrations in peat from selected regions.

e In cooperation with other federal agehcies define Timits and
constraints.
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Table 4.8 South Carolina Peat Development Factors
(page 1 of 2)

PEAT RESOURCES

Coastal counties incorporate most peatlands and are covered by a comprehensive
state Coastal Zone Management plan.

Most peat]ands are in pkivate ownership.
Drainage of the areas for milled- or sod-peat production may be difficult.

Very little information is known concerning the quality, quantity, and location
of the state's peat resources.

State is currently conducting DOE-sponsored resource analysis. .
Little peat hérvesting is4current1y conducted within the state.
ENERGY DEVELOPMENT ATTITUDES

The deve1opment and management of the South Carolina coast for natural recrea-
tional areas could be in conflict with peat resource deve]opment.

Reat}and deve]opment would come under the policy decisions of the Coastal Zone
AManagement Program and Coastal Council.

The state is currently de?e]oping an energy policy, but peat will not be -incor-
porated until a full assessment is made.
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ACTION/DATA REQUIREMENTS
State - Refer to Section 3.6.0
DOE
e Determine reduced sulfur compound emissions frbm péat“synfuel p]ants,
o Since downstream process equipment contributes to reduced su1fur com-
pound emission, data can be readily accumulated from s1m11ar equ1pment
| operat1on in the petroleum industry.
AQ3.6.10 Nitrogén Compounds (Other than ﬁox)
LEGISLATIVE/INSTITUTIONAL CONCERNS
Currently PSD criteria and NSPS do ﬁot include nitrogen compounds. However, as
an example of new regulations in the synfuel area, New Mexico has enacted coal
gasification emission standards of 10 ppm for hydrogen cyanide and 25 ppm for
~ammonia. '

ENVIRONMENTAL INTERESTS

Environmenta]‘groupé can be expected to support emission regulations on hydro-
gen cyanide and ammonia. '

ENVIRONMENTAL GOALS

_ Establish emission levels for nitrogen compounds for peat processing facilities
to comply with environmental requirements., ‘
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ACTION/DATA REQUIREMENTS
State - Refer to Section 3.6.0
DOE -

e Since downstream processing equipment contributes to ammonia and hydro-
gen emission, data can be reviewed from operations of similar equipment
in industry, such as petroleum refining equipment.

e Project nitrogen compound emissions from peat synfuels plants.

e Define emission control strategies to minimize these emissions.

e In cooperation with other federal agencies determine appropriate con-
trol strategies for nitrogon compounds.

AQ3.6.11 Halogen Compounds

LEGISLATIVE/INSTITUTIONAL CONCERNS

The PSD signiticant emission rate tfor flourides is 0.2 tons per year. New
regulations by the State of New Mexico has a standard of 5 ppm for hydrogen

chloride and hydrochloric acid from coal gasification plants.

ENVIRONMENTAL INTERESTS

Env1ronmenta1 groups can be expected to support emissions regulations on
ha]ogen compounds.

ENVIRONMENTAL GOALS

Establish emission levels for ha]ogen compounds and minimize the1r release
from downstream equipment.
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ACTION/DATA REQUIREMENTS '
Statez- Refer to Section 3.6.0
DOE

e From similar process equipment, determine the emission characteristics,

e Data should be accumulated on the operation of similar equipment in
petroleum refineries and from current coal gasification and - liquefac-
tion programs. '

e In cooperation with{federa] agencies, determine the vegetation that is
sensitive to halogen compound emissions.

o In cooperation with state and federal agencies determine the halogen
emission rates needed to protect sensitive vegetation'and plant worker
safety and health.

AQ3.6.12 Visibility
LEGISLATIVE/INSTITUTIONAL CONCERNS

The decrease of visibility in remote and pristine areas is a consideration in
‘air pollution control regulations ihc]uding NAAQS goals. Opacity limits

required for fossil fuel combustion under NSPS are 20% (27% for 6 min/hr).

Photochemical oxidant control strategfés are partially aimed at reducing vis-

ibility problems. No specific regulations exist for synfuels plants. In
Class I areas, visibility reduction is receiving increased attention from the

National Park Service's air quality division and has become a significant
lﬁbrob1em in Western United States.
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~ ENVIRONMENTAL INTERESTS

Visibility has recently been given consideration in air pollution control goals.
Environmental groups can be expected to support the attainment of v1s1b111ty
goals, especially in w11derness and remote areas of the country.

'ENVIRONMENTAL GOALS

Emissions from peat combustion facilities are not expected to contribute enough
NMHCs to contribute significantly to photochemical aerosol formation. Peat
combustion facilities and synfuel plants should be located and designed to min-
imize adverse impacts on visibility.

ACTION/DATA REQUIREMENTS

State - Refer to Section 3.6.0

DOE

e Identify in local peatland areas where visibility reduction problems
may occur due to nearby sources and local meteorological factors.

- @ Projections of visibility impacts of peat combustion facilities and
peat synfuels plants should be made.

() 'Identify control strategies within the harvesting and processing areas
to minimize adverse visibility effects.

® In cooperation with European countries examine operating experiences
on visibility problems raised by peat energy production.
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AQ3.6.13 Water Vapor
LEGISLATIVE/INSTITUTIONAL CONCERNS

Currently no national regulations cover water vapor emission. However, many
energy siting regulations incorporate it in the overall site assessment.

'ENVIRONMENTAL INTERESTS
Water vapor emissions are generally reviewed at the local level from the
aesthetics standpoint. This issue is important within a pristine environment
or adjacent to a Class I region.
ENVIRONMENTAL GOALS
Peat combustion facilities should not be located where meteorological condi-
tions and downwind activities combine to produce adverse impacts from water
vapor: emissions or contribute to ice fog formation.

ACTION/DATA REQUIREMENTS
State - Refer to Section 3.6.0
DOE

~o Identify peatlands where the water vapor emissions could pose signifi-
cant impacts.

. Determine the potential sources of water vapor emissions from peat
‘combustion and synthetic fuels programs.
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AQ3.6.14 Carbon Dioxide

LEGISLATIVE/INSTITUTIONAL CONCERNS

Currently there is no regulation concerning CO» emissions. However, there is
significant debate within the scientific and government communities on the
impact of increased global CO» concentration. New synfuel programs are receiv-
ing the most attention due to the release of substantial quantities during the
~conversion process.

ENVIRONMENTAL -INTERESTS

Environmentalists are concerned about a major synfuels program, which would
possib]y increase the atmospheric CO» levels over a long term period.

ENVIRONMENTAL GOALS

The changes in atmospheric CO2 and its impact have not been determined. Con-
sequently, until this question has been resolved, emissions from synfuel.should
be Timited.

ACTION/DATA REQUIREMENTS
State ; Refer to Section 3.6.0
DOE
o Determine the peat development contribution to carbon dioxide.

" "o Define potential control strategies should carbon dioxide -emission
controls be implemented. '
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- AQUATIC ECOSYSTEM‘I$SUES

AE 3.7.1 Fisheries
LEGiSLATIVE/INSTITUTIONAL CONCERNS

The protection of an area's fishery is the prime management objective of the
state's water QUality classification regulations and the land use permit pro-
cedures administered by the state and federal fish and wildlife services and
regional river basin commissiohs. There are a myriad of state and federal
laws and regulations to protect and promote fishery habitats from development.
They encompass freshwater, Tacustrine, and estuarine fishery resources. When
the particular fishery has commercial, subsistance, or sport values, the re-
source management policies and analysis are more carefully scrutinized by the
agencies. The parameters investigated in this fishery analysis would be any
chemical, biological,; or physical agents that could cause a negative fishery
response. ' | |
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ENVIRONMENTAL INTERESTS

Many public groubs such as fhe Isaac Walton League, Trout Unlimited, various
sport fishing clubs, and freshwater and marine commercial fishing associations
have an interest in promoting fishery resource development. Consequently,
where there is a potential for disrupting the fishery, local and national
organizations can be mobilized as pressure groups either to promote or vocally
- object to the proposed development. Where subsistance fishing is conducted by
Indian and native populations, the protection of fishery resources has proven
to be paramount in legal disputes. '
ENVIRONMMENTAL GOALS

ACTION/DATA REQUIREMENTS

State

® Research existing data on the fisheries resources within the peatland
-areas as defined in Table 5.1.

o Collect unpublished observations and studies conducted in peat water-
-shed areas on the fishery, use, habitat values, and ecosystem controls.

o Define the indigenious species within and downstream of peatlands.
'o Determine the commercial, subsistance, and public value of this fishery.

e Define the critical fishery habitats within and downstream of the
peatlands. '

e Define existing fishery management programs for peatlands.

o Define fishery migratory and nursery‘movement in and out of the peat-
lands and the immediate downstream areas. ‘
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| DOE

Identify the occurrente}and range of the areas protected rare and
endangered fisheries populations. ..

Through interagency agreements, define the f1shery habitat va]ues on
federal. peatlands.

Prepare potedtia1-fishery impact analysis with the appropriate federal
fishery resources and land managers. ‘

Define fishery usage and management objectives within federal peat-
land areas.

In conjunction with other federal agencies, determine interaction of
bog water quality on eggs, young, -juveniles, and mature aquatic and

estuarine fish species.

Where specific energy plants have a high potential for development,
conduct bioassays on specffic natural bog discharges from a peat de-
watering process: Conduct bioaésays on the eggs, juveniles, and -

adults of the ihdigenous commercial, sport, and subsistance species.

Determine the European experiehces within this area of impacf.

AE 3.7.2 Food Web

LEGISLATIVE/INSTITUTIONAL CONCERNS

Regulations protecting aquafic trophic levels stem from the basic legislation
protecting fishery resources. These laws recognize that the maintenance of
lower trophic Tevels is essential to maintenance of the desired resource man-
agement objectives. Where potential impacts would be felt within the state
coastal zones, the respective states Coastal Zone Management (CZM) policies
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would be expected to govern development. Inland-wetland protection laws, state
fishery resource laws, and water pollution laws would be used to limit the
introduction of contaminants into the aquatic ecosystem that would impact the
aquatic foodweb.

ENVIRONMENTAL INTERESTS

Within southern and southeastern estuarine areas, commercial shellfish organiza-
tions would be expected to carefully analyze any potential impacts on commer-
cial resources and be influential in the formulation of state policies. Where
potential food chain impacts would be involved, environmental defense organiza-
tions would be expectéd to provide negative appraisals on the deve]opment;

ENVIRONMENTAL GOALS
ACTION/DATA REQUIREMENTS
State.

e In general, there is very little specific research on this topic, con-
4sequent]y the states will have to rely on the professional judgement
of the agency and university fishery specialists. It is expected, at
this phase of the program, that specific work tasks and studies will be
proposed for future study efforts. The major objectives of this study
should be to identify the major components of the foodweb and deter-
mine which species should be bioassayed. Later studies would perform
these assays to determine organism responses to the projected physica]
and chemical stimulae.

e Review published and unpub]ishéd observations concerning natural and
developed peatland discharges for areas foodweb relationships and
interaction. ‘ '
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e Determine by bioassay procedures any potential toxicological effects
on eggs, larvae, juveniles, and adults of the key foodweb components
that could be(potentia11y impacted by peatland déve]opment._

DOE

® 'Confer with the appropriate federal agencies to prbvide a 11terature
" search and discussion papers on potential peatland development impacts
on these estuarine and aquatic tropic levels.

‘e Conduct bioassay work on key indicator species of the different
tropic levels.

AE 3.7.3 Physical Interaction
LEGISLATIVE/INSTITUTIONAL CONCERNS

There are many state and federal laws dealing with the protection and manage-
ment of wetlands, floodplains, coastal zones, streams, and Takes. The enforce-A
ment of these statutes come under a number of state and federal agencies, such
as Corps of Engineers, USDOI, USFWS, NOAA, CZM, EPA, River Basin Commissions,
USDA, Soil and Water Conservation Districts, Forest Service, Water Resources
Counsel, and other land management agencies.

ENVIRONMENTAL INTERESTS

The physical alteration and potential depletion of peatlands (wetlands) is ‘

considered a critical issue by all environmental groups. This issue has been
broadly contested in the courts and is expected to be a fundamental challenge
to the protection policies and goals of the nat{onal environmental groups and
many federal and state agencies if sensitive peatland areas are selected for

development. |
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ENVIRONMENTAL GOALS

To minimize the physical changes in critical wetlands through proper siting

“of the resource and conversion facilities.

ACTION/DATA REQUIREMENTS

State

DOE

Identify critical water courses and their habitats within the borders

“of a peatland that would restrict development of peat resources.

Encourage state participatioh in po]jcy formulation of peat development.

Define critical nursery, or breeding areas which are used seasonally
by aquatic organisms.

Define areas where habitat improvement can be rendered during the har-
vesting and reclamation phases.

Confer with the responsible federal water resource agencies to obtain
statements and guidelines concerning potential peatland development
and reclamation. ' '

Encourage an Interagency Task Force comprised of appropriate federal
agencies managing the nation's water resources to deal directly with
the complex wetland requlations and to formulate a generic Peat Devel-
opment Program Implementation policy.

Identify the federal public lands that could be considered for
development.
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AE 3.7.4 Unique Aquatic Habitats
- LEGISLATIVE/INSTITUTIONAL CONCERNS

Theré are a number of state and federal environmental regulations that protect:
‘rare and endangered aquatic species.

ENVIRONMENTAL INTERESTS

Where development involves the potential disruption of rare and endangered
species or unique and valuable aquatic ecosystems, local and national public
awareness and sentiment against the development would be anticipafed. Recent
court cases have upheld the laws protecting ecosystems of rare and endangered
flora and fauna, and, in many cases, it takes an act of Congress to change
the federal government's position.

ENVIRONMENTAL GOALS

To identify and not disturb the habitat of any rare and endangered aquatic
species. ’ ' ‘

ACTION/DATA REQUIREMENTS
State
' 6 Define the range and habitat of all rare, endangeked,,and unique- .
aquatic species within the state that could be potentially found

within the states peatland areas.

o Identify the data gaps in the above analyses and define a workscope
for future studies in this area..
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DOE

e Coordinate with the states to specifically define the range and dis-
tribution of rare and endangered flora and fauna species in prime
peat development areas.

i Define unique habitat areas within the prime peat deve]opﬁent iones
through consultation with local, state, and federal land and resource
managers.
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TERRESTRIAL ECOSYSTEM ISSUES

TE 3.8.1 Wildlife
LEGISLATIVE/INSTITUTIONAL CONCERNS

Specific laws and regulations exist to protect threatened and endangered spe-
cies, but no comprehensive law exists to protect wildlife and their habitats.
However, numerous permit requirements of fish and wildlife agencies, and the
trend toward protectiohAof coastal and inland wetlands by the federal and
state governments dictates suitable methods for control of developments. In
addition, a number of land classification regulations are available by the
federal government to restrict access and development in key wilderness and
monument areas. -

ENVIRONMENTAL INTERESTS
Both local and national .environmental organizations are expected to show con-
cern about potential impacts of,deve}opment of wildlife. It is obvious that

the goals of wildlife protection vary among these groups. Sporting associa-
tions, such as Ducks Unlimited, are primarily concerned with protection.of the
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wildlife population (waterfowl, moose, deer) that are in abundance-enough to
maintain recreational hunting, while the subsistence hunter in Alaska is con-
cerned upon depletion of the wildlife population below seasonal levels. Other
environmental parties are expected to be concerned over potential loss of
wilderness and aesthetic, sciehtific, and recreational p]easurés of observing
wildlife in nature. '

ENVIRONMENTAL GOALS

To minimize disruption of the wildlife population through the enactment of de-

fined development policies proper planning of the peat development program, and
selective development techniques.

ACTION/DATA REQUIREMENTS

A comprehensive assessment of peat development on wildlife population is re-
quired. General resource inventories can be obtained through literature-
searches and analysis of other developments in peatland and wetlands. There
is a large body of information on the abundance and diversity of certain spe-
cies in peatlands; but, very little research is available to determine site
specific impacts. A number of management plans can be considered for protec-
tion of peatland species. These include the removal and transplanting of
species to similar habitats, design of harvesting methods to compensate for
wildlife requirements, and reclamation programs to enhance the habitat tb
encourage the return of wildlife.

State
o C(Classify the private, state, and federal peatlands to indicate high,
moderate, and low terrestrial value and the conditions which the

state would consider necessary to develop these respective categories.

o Define game management'practices within peatlands.
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Conduct a literature search on wildlife species that inhabit peatlands

“‘either pérmanently or seasonally; their abundance, diversity, food, -

and current survival pressure.

From local contacts, research and literature searches, identify the
key flora and fauna and their habitat requirements.

Conduct the terrestrial environmental analyséé as defined on Table 5.1.

In conjunction with state fish, game and land management agencies,
conduct initial terrestrial wildlife surveys of specific sites con-
sidered for development to determine their suitability.

EstabTish policies for future wildlife management programs for re-
claimed peatlands,.including use of lands in various stages of devel-

opment and considering buffer zones in and around the development.

Through interagency agreement conduct a terrestrial resource inventory:
of federal peatlands.

Establish deveiopment and reclamation criteria for federal peatlands.

Determine the impacts of the Surface Mining Control and Reclamation

Act on peat development.

Determine if peat development is an option considered in the emerging
Federal Land Use Management PoTicies.

TE 3.8.2 Endangered Species
LEGISLATIVE/INSTITUTIONAL CONCERNS

The federal government enacted the Endangered Species Act of 1973 to provide
for the protection of threatened and endangered species. Under this act,
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federal agencies are prohibited from authorizing, funding, or carrying out
actions, such as dam construction, timber harvesting, livestock grazing, and
wetland dredging, that would jeopardize the continued existence of any endan-
gered or threatened species or destroy or adversely modify its critical habitat.
The act also requires that where additional species that are unique to their
state have been identified the Department of Interior is required to provide
consultations to other federa1 agencies on the impact of projects and programs
of species. In addition, the Fish and Wilflife Service has established a re-
covery program for stabilization and enhancement of species.

The federal program is quite strong and has had major impact on a number of
large-scale energy projects, such as the Tellico and New Melones Dams. In a
numbér of cases, projects have been partially delayed because of discovery of
endangered or threatened species during construction and later stages.

ENVIRONMENTAL INTERESTS

The protection of threatened and rare species has been a principal goal of many
national environmental interest organizations. The National Audubon Suciely,
American Ornithologist Union, Nature Conservancy, National Wildlife Federation,
and the Sierra Club are just a few uf the organizations that advocate the pro-
tection of threatened and endangered species. In addition to these national
organizations, there are many state and local organizations that would be active
in determining whether peatland development would jeopardize critical habitats
and species. ' |

ENVIRONMENTAL GOALS

Any development in peatlands must consider the existence and location of spe-
cies. Consequently, siting of the energy facility should establish basic
Acriteria that would avoid critical habitats, provide sufficient buffers to
minimize contact and possible disruption of threatened and endangered species
or institute recovery and enhancement programs. Specié] programs, such as |
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reclamation, could be used to imprové habitats for threatened and endangered
species and to provide positive development benefits.

ACTION/DATA REQUIREMENTS

There is a fairly well defined mechanism available through the Department of
Interior's Fish and Wildlife Service to determine the existence and habitats of
‘threatened and endangered species. States a]so'have additional listed species
that have been determined to be threatened within the state boundaries. How-
ever, substantial field work on a site specific basis is necessary to verify
the presence of Tlisted threatened and endangered species and their habitats
with the impact zones of a peat-energy deve]opment program. In all cases, to
begin a'meaningful study, alternate sites must be selected for survey.

State

~ o Document the occurrence of rare and endangered species within peatland
~ areas. ' ‘ ‘

.o Define the state programs required for conducting field surveys for
~ -rare and endangered species.

° Identify current and future recovery programs.

e Define the critical habitat and presence of federal and state listed
‘rare’ and endangered spec1es w1th1n the state peatland areas.

DOE

'o Through federal interagency agreements, conduct an 1n1t1a1 ana]ys1s of
potential threatened. and endangered spec1es and cr1t1ca1 hab1tats
within the peatland areas
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e Through interagency agreements, define methods for conducting onsite
flora/fauna evaluations to identify rare and endangered species.

e Incorporate enhancement programs that could be considered in the
reclamation plans. ‘ ' ’

TE 3.8.3 Unfque‘Peat1ands
LEGISLATIVE/INSTITUTIONAL CONCERNS

‘There are a vériety of reguiations and land use policies presently used by fed-
eral and state governments to designate lands into specific protection cateqor-
ies. Cuhrent]y, there is a trend in the federal government and, specifically,
in thé Department of Interior to identify lands needing special designation.
Such programs as the National Natural Landmark, Wetland Protection Act, and the
Threatened and Endangered Species Act provide a base for identifying peatlands
of special interests.

ENVIRONMENTAL INTERESTS

In the last twenty-tive yeaks, there has been increasing pub1ié interest in
preserving unique, rare, or ecologically significant occurrences of natural
habitats of all types. Particular attention has been paid to natural areas
threatened by proximity of civilization and further development. Swamps,
marshes, bogs, etc., have become important in the public interest. The Nature
Conservancy has participated with the U.S. Fish and Wildlife Service and other
environmehta] interest groups in'acquiring 1and'for preservation.

ENVIRONMENTAL GOALS

Any development of peat resources must be located to avoid interference with
unique peatland areas. o
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ACTION/DATA REQUIREMENTS

To identify special interest peatlands, criterion must be developed by the
environmental and scientific community. To insure that selected development
areas do not contain or impact these areas, the following actions should be
‘taken. '

State

L identify the unique peat]ands_or bogs which contain peat that have
‘been designated within the state.

. Ident1fy peatlands .that are be1ng cons1dered for 1nc1us1on in either
the national or state programs.

e Provide criteria for determ1n1ng whether selected lands should be
‘ rev1ewed for. c1ass1f1cat1on. A

DOE

e In cooperation with other federal agencies, define the unique and other
.general land useAcTassifications of federal peatlands.
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HEALTH AND SAFETY ISSUES

HS 3.9.1 Dust Explosions and Fires
LEGISLATTVE/INSTIIUIIUNAL CONCERNS

Recommended practices for handling fine, combustible materials subject to dust

" formation have been developed for various industrial activities. Codes, includ-
ing requirements for rupture disks for pressure-relief, govern most of these
industrial activities. OSHA regulations also-apply.

PUBLIC INTERESTS

Any exp]osion potential that poses a hazard to the public is expected to fesu]t
in intense opposition to the prOJect exh1b1t1ng the hazard. Labor unions would ‘
‘oppose any unsafe work1ng conditions.
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HEALTH AND SAFETY ‘GOALS

The development of safe practices for the handling of dust-generating peat or
peat products will be needed. An alternative would be to develop peat utiliza-
tion technologies that eliminate dust fire and explosion hazards. .

ACTION/DATA REQUIREMENTS
State'Q.ane.
DOE
"o In conjunction with the appropriate Federa] agencies, the combustion
and explosion characteristics of peat dust and peat product dust should
be determined so that safe threshold levels can be established. These
safe threshold levels can then be used to develop safe practice

guidelines.

® European dust supression and explosion prevention practices should be
reviewed.

HS 3.9.2 Peat Fires

,LEGISLATIVE/INSTITUTIONAL CONCERNS

Fire séfety issues for drained peat bog harvesting and storage/stockpiling will
be considered in the development of industrial practices and codes. Specific

OSHA requirements for worker protection may need to be developed for large-
scale peat utilization, although general OSHA regulations may prove adequate.
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PUBLIC INTERESTS

Labor unions can be expected to oppose unsafe conditions and procedures. The
public will oppose risks that can result in fires and the impacts of fires
reaching beyond project boundaries.

HEALTH AND SAFETY GOALS °

The prevention of peat fires, including bog fires and peat stockpile fires, is
the primary goal. Fire detection and control systems are the secondary goal.

ACfION/bATA REQUIREMENTS
State - None.-
DOE
. Determine the conditions necessary for peat bog ignition, storage
fires, and spontaneous ignition in conjunctibn with the peat devel-
opment program. o
‘e Develop fire prevéntiOn'detectidn and control systems.
HS.3.9.3 Metal Carbonyls

LEGISLATIVE/INSTITUTIONAL CONCERNS

Occupqtiona], Safety, and Health Administration (OSHA) standards for metal
carbonyls have been established.

~ PUBLIC INTERESTS

Labor unions can be expected to oppose any wdrking cdnditions that may expose
- workers to metal carbonyls. A
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'HEALTH AND SAFETY GOALS

Working health can be protected if conditions necessary for metal carbonyl
formation are prevented or if adequate precautions are taken to prevent worker
exposure, éspecia]ly from accidents.Or.maintenance operations.

ACTION/DATA REQUIREMENTS
State - None.

DOE

=

o Investigate potential metal carbonyl formations in peat synthetic fuel
facilities. ' '

® Monitor PDU and pilot scale plants to develop occubationa] health and
safety data. . 4

6 Through interagency actions, define the occupational and safety aspects
- of peat development.

HS 3.9.4 Trace Elements
LEGISLATIVE/INSTITUTIONAL CONCERNS -
The Toxic Substance Control Act (TSCA) and the Resource Conservation and Recov-‘
ery Act (RCRA) are.the basis for the promulgation of regulations. designed to
prevent public exposure to hazardous trace elements.

PUBLIC INTERESTS

The public can be expected to support the,efforts of Federal agencies to devel-

op and enforce regh]atipns intended to prevent public exposure to hazardous
materials. ' | ’ '
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HEALTH AND SAFETY GOALS

Peat products and waste products should be handled and disposed so that public
or worker eXposUre to unsafe levels of trace elements is prevented.

 ACTION/DATA REQUIREMENTS
State - None.
 DoE

e Characterize and identify trace elements in peat products and peat
energy waste products.

e Monitor PDU and pi]of scale planté'solid waste streams.
o Determine the reuse potential of all peat-related solid waste streams.

o Through interagency rev1ew, determ1ne materials which will be regulated
by the respect1ve acts.

HS 3.9.5 Organic Carcinogens

LEGISLATIVE/INSTITUTIONAL CONCERNS

A Federa] cancer policy has recently been developed'to coordinate regulatory
activities between various responsible Federal agencies. Procedures for deter-

mining carcinogenicity have been developed, and TSCA and RCRA regulations will
determine sate handling and disposal of carcinogehic substances.
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REGULATORY ISSUES

RI 3.10.1 Non-Attainment Regulations
LEGISLATIVE/INSTITUTIONAL;CONCERNS

Emission offsets (EO) regulations for new sources in non-attainment areas are
being revised as the result. of a recent Federal court decision. State Imple-.
mentation Plans (SIPs) will have to be revised to reflect those new Federal
regulations. Some new sources will still have to provide EO's, but it is ex-
“pected that only the very large new sources will be effected.

ENVIRONMENTAL INTERESTS

Environmental groups are active]y opposing ény relaxation in EO requlations in
non-attainment areas. They are continuing their lobbying activities as.new
non-attainment- regulations stemming from the recent Federal court decisions are

+

‘being developed.
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PUBLIC INTERESTS

The public can be expected to continue to support the efforts of Federal agen-
cies to develop and enforce regulations intended to prevent. public exposure of
carcinogens. ‘

HEALTH AND SAFETY GOALS

Peat, peat-derived prbducts, and waste products, should be checked for carcino-
- ‘genicity and handled to prevent public or worker exposure if any carcinogens
are found. ‘

ACTION/DATA REQUIREMENTS

State.- None.

DOE

e Identify and characterize ény carcinogens in peat products and waste
products. ' ' :

e Monitor PDU and pilot plant process and waste streams to generate
environmental and health and safety data.

e Conduct appropriate carcinogenic studies on suspected materia]s.
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ENVIRONMENTAL GOALS

Any deve]opﬁent program must consider the regulatory constraints for the region.
Compliance with these regulations involves siting, ewiséion controls, and EQ's.

ACTION/DAfA REQUIREMENTS.
- State - Identify air quality non-attainment areas near peatlands.

" DOE - Det;rmine, as discussed in'Chapter 3.6, peat energy facilities, air emis-
sions, and assess the restrictive impact of proposed and developing EO
regulations. '

'RI 3.10.2 Prevention of SignificéntADeterioration

LEGISLATIVE/INSTITUTIONAL CONCERNS

Prevention of Significant Deterioration (PSD) régu]ations are currently being
revised following the federal court decision. Review requirements will not
apply to small sources but can be expected to apply to Cdmmercia]:SNG facili-
ties. The allowable increments for new air emissions will be restrictive
near Class I designated areas.

ENVIRONMENTAL INTERESTS

4 Environmental groups can be expected to work for redesignation of any remote
area, especjally with wildlife values, to Class I status.. Many Indian reserva-
tions are shbwing some interest in Class I redesignation. Both of these inter-
ésts are significant because of the proximity of peat-rich areas to Indian
reservations and wilderness areas with wildlife vlaue. Environmental groups
are actively opposing any relaxation in PSD regulations. ‘
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" ENVIRONMENTAL GOALS

PSD involves the compliance of any development program with regulations and
“involves siting, emission controls, and EO's.

ACTION/DATA REQUIREMENTS
State - Monitor the SIP and trends within the state for redesignation.
DOE -

_.@ After the emissions have been determined from the various peat devel-
opment options, the incremental air emissions should be compared to
proposed and developing PSD regulations. '

¢ Determination of Redésignations from Class Il to Class I should be
followed to see if they will preempt future peat energy development.
If there is a conflict, plans for peat energy projects should be
brought into the decision-making process during PSD redesignations.

RI 3.10.3 Hazardous Waste ReqguTation
'LEGISLATIVE/INSTITUTfONAL CONCERNS

0i1 TSCA is not expected to impact peat energy development except, possibly,
for solid or liquid fuel products. RCRA may have greater impact because of
restrictive regulations affecting solid waste disposal. Wastes which are
classified as ‘hazardous will require special disposal facilities and long-
term monitoring'to detect fugitive losses to the environment.

ENVIRONMENTAL INTERESTS

Environmental interests can be expected to support strict regulations govern-
ing hazardous materials. -Recent unfortunate and irresponsible practices have
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adversely affected the.pub1ic,-severe1yAin a few instances, and have focused
attention on these issues.

 ENVIRONMENTAL GOALS

Hazardous waste regulations need to be deve16ped;that involve compTiance of
sitings, waste disposal practices, and monitoring requirements.

ACTION/DATA REQu;REMENTs:.,

| Staté - ane.

,-DOE.

() Tﬁe chemical nature of peat'enérgy products and wastes should be

dgtermihed so that they can bé classified according to guidelines
published in regulations.

(] Regulationsvaffecting coal-conversion processes are currently being
studied, and their applicability to peat development should be
" assessed. ‘ :

RI 3.10.4 Environmental Assessment Regulations

© LEGISLATIVE/INSTITUTIONAL CONCERNS

Current]y, Federal Corps of Engineer Dredge and Fill Permits require an EIS

} under NEPA. RCRA may a]sq require an EIS for waste disposal permits. If the

10 states reviewed the following states have their own environmental disclosure

Tegislation: o |
 Michigan

Minnesota
New York
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North Carolina
Wisconsin

ENVIRONMENTAL'INTERESTS

Environmental interests can be expected to advocate the preparation of assess-
ments and oppose Negative Detefminations.‘ The IES exposes the potential en-

. vironmental impacts of a project to detailed public scrutiny. Long delays can
result if serious impacts are identitied or if the EIS is not thorough in its
_delineation of impacts.

ENVIRONMENTAL GOALS

A thdroughly detailed EIS should be prepared as early as poséib]e for peat
energy projects. Significant adverse impacts and environmental opposition
shou]d-be‘identified ear1y; Mitigation measures for sighificant adverse im-
~pacts should be incokpofated into the project plans; many of these measures
will be site specific. '

ACTION/DATA REQUIREMENTS
State

o Clearly define the state permit requirements and ascertain the controls
and requirements of the states surface mining regulations or peat energy
development . ' o

DOE

o Establish a concise environmental impact modeling capability and pke-

pare a generic impact study which can serve as a basis for future peat
development environmental evaluations.
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e Provide the initial forum for env1ronmenta] impact scoping and define
methods of 1mpact mitigation.
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SOLID WASTE ISSUES

SW 3.11.1 Disposal of Organic Solid Waste Residues
LEGISLATIVE/INSTITUTIONAL CONCERNS

There‘are both federal and state regulations which cover the storage, handling,
transport, and disposal of organic residues from peat processing. ‘

ENVIRONMENTAL'INTERESTS

Improper disposal of residqe would génerate local concern.

ENVIRONMENTAL GOALS

The goals of solid waste disposal programs that has substantial oréaﬁic mate-

rials are to use organics on the site for site reclamation or to develop
alternate products from the residues which can be exported from the site.
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. ACTION/DATA REQUIREMENTS_
State

(] ,Eva1uate d1sposa1 pract1ces in comparable 1ndustr1es such as forestry
for application.

e. Evaluate ordanic residue productioh'from peat harvesting operation.’
DOE

e In conjunction w1th other federa] agenc1es, eva]uate rec]amat1on and
d1sposa1 pract1ces for organic residues.

SW 3.11.2 - Disposal of Slag and Fly Ash
‘_LEGISLATIVE/INSTITUTIONAL CONCERNS'.‘
Solid wastes generated‘from the process'facility will be regulated by state

and federal acts. Specifically, the Resource Conservation and Recovery Act,
will require that waste generated be evaluated as to the degree of hazard

they have if re]éased in the environment. Different disbosa] requirements are -

defined according to the waste'§~ha2qrd.
ENVIRONMENTAL INTERESTS

The growing concern of solid waste leachate problems imbactihg'1oca1 surface
and groundwater resources is well documented. Environmentally acceptable
storage and disposal of al! process solid wastes will be a checklist item for
most environmental awareness would focué'on this issue.
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ACTION/DATA REQUIREMENTS

For all proposed energy schemes, an inorganic mass -balance should be conducted
to define the concentration of inorganics in the solid/liquid streams and
liquid solid energy. For all RD&D functions, mass balances should be checked
against the incoming peat source to account for all process emissions.

State - None.
DOE
‘Ao For all proposed energy conversion routes, inarganic mass balance
should be conducted to define the concentration of inorganics in

the solid/liquid stream.

o Waste residues from pilot plant operations should be tested under
"the requirements of RCRA.
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- APPENDIX B - FEbERAL ENVIRONMENTAL LEGISLATION

Legislation

National Legislation
Policy Act of 1969
(NEPA) PL 91-190

Clean Air Acts as amended
PL 91-604 -

‘as amended by

PL 92-157

PL 93-15

PL 93-319

PL 95-95

‘ ticu}ate;.

Applicability to Peat Energy

Environmental Impact Statements (EIS) must be pre-
pared for all major federal actions significantly

affecting the quality of the human environmental.

Environmental Impact Assessments (EIA) are usually
done to determine which actions require an EIS.

Ambient air quality standards have been set to S0,
TSP, NO,, CO, and 03; more are being considered.

- Affects all peat energy facilities.

New SourcefPerformance Standards (NSPS) apply to
coal-fired boilers and regulate S0,, NO,, and par-
Lower emission levels are being consid-

. ered, as are regulations for small particulates.

Stricter standards specific to coal liquefaction
may be forthcoming.

Standards for hazardous air pollutants limit mer-
cury, beryllium, and lead emissions, and currently
limit coal types thatAcan be used for demonstra-
tion plants.

- NSPS and regulations for the prevention of signifi-

cant deterforation may affect plant siting. Non-
attainment criteria may be extended to NO3, which

could affect plant siting.

Best Available Control Technology (BACT) may be
required for peat energy demonstration facilites.
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Legislation

Federal Water Pollution
Control Act Amendments
of 1972

PL 92-500

“Toxic Substances Control
Act (TOSCA) '
PL 94-469

Noise Control Act 1972
PL 92-574

National Historic Preser-
vation Act of 1966
PL 89-665

Endangered Species Act
PL 93-205

App]ﬁcability to Peat Energy

National Pollutant Discharge Elimination System
(NPDES) permits are required to treat wastewater

“discharges.

~ Since effluent guidelines have not been developed

for most fossil energy technologies, permit
requirements are determined on a case-by-case
hasis hy states ar hy LEPA,

A "No Discharge" goaT has been set for 1985.

Disposal of specific maferia]slused in pedt energy

processes may be regulated.

| Control of ambient noise levels and recommended

standards for facilities regulated by state and
local governments may be required in the near
future. .

Federally financed, assisted, or permitted _
projects cannot impact important historic or cul-
ture sites unless no alternative exists.

Identification of endangered aquatic and terrest-

rial species at a potential construction site is

reQuired. May affect peat energy facility siting.
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Legfs]ation

Fish and Wildlife
Coordination Act
PL 85-624

MOU-1967 DOD & DOI
EO-1977F

Wildlife and Scenic
Rivers Act
PL 90-542

Coastal Zone Management
Act of 1972
PL 92-583

. Rivers and Harbors Act

33 U.S.C. 401-413
Section of the 1899 Act

Marine Protection,

Research and Sanctuaries

Act of 1972
PL 92-532

Occupational Safety and
Health Act (OSHA)
PL 91-596

Applicability to Peat Energy

Any project requiring modification of bodies of
water must be reviewed to prevent or reduce loss
or damage to fish and wildlife.

Controls permit action by Corps of Engineers,

1

Project must not degrade the quality of wildlife
habitats and scenic rivers.

State coastal zone management plans developed with
Federal financial assistance may affect siting and
design of harvesting and conversion plant.

Permits are required for dredge and fill activi-
ties in navigable waters. :

Projects must be integrated with flood control,
river, and dam projects.

Permits are required for locating plants in wet-
lands areas, which may restrict extraction opera-
areal peat.conversion plant siting. '

Health and safety regulations must be met for
workers in peat energy products. Noise levels for
compressors, pumps, etc., are limited and must be
controlled. Health regulations will be forth-
coming. \
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Legislation

Ehergy Reorganization Act- °

of 1974
PL 93-438

Non-nuclear Energy
Research and Development
Act of 1974 (Section 13)
PL 93-577

Resource Conservation
- and Recovery Act of 1976
PL 89-272

Floodplain Management
Executive Order 11988

Protection of Wetlands
Executive Order 11990

Applicability to Peat Energy

DOE is required to ensure environmental accepta-
bility of the fossil energy and other technologies
undek development.

Water availability assessments are required for
demonstration and commercial plants; assessments
are reviewed by Water Resources Council (WRC).

Solid waste disposal must comply with mosl slri-
gent air and water standards; monitoring is
required; state or EPA permits required for all
landfills by April 1, 1988; must comply with state
programs for non-hazardous materials.

Designated to reduce as much as possible long and
short term impacts associated wiPh floodplain
development.

Requires each Federal agency to review policies
concerning acquiring and managing Federa]‘]ands,‘
federally regulated programs, and Federal
activities affecling Tdand use.. . '

Reduce floodplain hazards and apply .floodplain
management practices. ‘

Each agency will provide leadership and action

to minimize the distruction and loss .of wetlands
and will conduct activities so as not to adversely
affect land use and water resource planning
efforts.
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Legislation

Protection and Enhancement
of Environmental Quality
Executive Order 11514

~as amended by Executive
Order 11911

Surface Mining Control
and Reclamation

Act of 1977

30 USC 1201

- Applicability to Peat Energy

,Eéch agency must review possible alternatives and

designate practicable measures to mitigate the

impacts.

The Federal government shall provide leadership
in protecting and enhancing the environmental and
quality of Tife.

Each agency must: monitor and evaluate its
activities to protect the environment; develop

. procedures to issue public information on

Federal plans and programs; develop research and
demonstration testing programs; and engage in data

" and research exchange with other agencies.

Provides a mechanism for Federal and State review'
of all surface extraction of coal and other
minerals (Peat may be considered to be a mineral).

Designed to issue and enforce regulations for the
surface mining industry, reduce environmental
degradation, and force reclamation of a surface
mine area. . ' '

The act declares that surface mining .when con-

ducted in an environmentally safe and diligent
manner is a legally permitted activity.
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‘Legislation
Mineral Leasing Act
of 1920, as amended
by 30 USC 181

Safe Drinking Water Act

Applicability to Peat Energy

Provides the controls and regqulation of surface
and subsurface minerals extraction from Federal
Public Lands.

Wastewater discharges méy‘requfre additional
treatment for heavy metals or organic waste if
they impact drinking water supplies. ‘
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'APPENDIX C

LIST OF PERSONS

CONTACTED DURING THIS

STUDY

This Appendix contains the names, addresses, and telephone numbers
of persons contacted during this study.



NAME

Louis Reed

Keith Moréhouse
Sharoanarna
Gilbért Key
Jackie Campbell
Dave Wesley
Charles 0solin

Bill Debord

Jan Lott

CONTACT LIST

AGENCY /ADDRESS

Bureau of Outdoor Recreation
Office of Environmental Affairs
Washington, D.C.

Refugee Planning & Management

“Fish & Wildlife Service

Department of Inlerivr
Washington, D.C.

Publications Assistant
Office of Biological Services
Fish & Wildlite Service

1730 K. Street:
‘Washington, D.C.

Fish & Wildlife Service
Wetlands Coordinator
Washington, D.C.

Ecological Services Division

. Office of Energy Operation

U.S. Tish & Wildlife Service
1375 K., Room 406
Washington, D.C.

Office of Endangered Species
Fish & Wildlife Service

1000 North Glebe

Arlington, VA

Public Affairs Office

Council on Environmental Quality
722 Jackson Place, N.W.
Washington, D.C. 20006

208 Coordinator .
Water Quality Planning
EPA Region

Chicago, IL

Environmental Review
Environmental Protection Agency
Washington, D.C.

TELEPHONE NO.

202-343-5711

202-343-4047

202-634-4916

202-343-4Q34

202-343-6027

- 202-235-2760

202-395-5770

~3172-353-2155

 202-245-3006



NAME

Merwyn Reed

Keith Miller -
Frank Kelly .
Richard Singleton
Samuel'Aschu]er
Dick 0'conner
Wildon Barton

.Jess Lunin

Bill Bdring

Jim Swartz -

Paul Cho

CONTACT LIST (cont)

AGENCY /ADDRESS

U.S. Forest Service :
Division of Timber Management
Washington, D.C. 20006

National Park Service
Mining and Minerals Division

. Washington, D.C.

U.S. Dept. of Interior
Office of Surface Mining
Washington, D.C.

U.S. Dept. of Interior
Mineral Surveys

2401 E. St., Columbus Plaza
Washington, D.C.

U.S. Geological SurVey
Reston, VA 22092

. Dept. of Commerce
Office of Coastal Zone Management

2001 Wisconsin Ave.
WashingP/1, D.C.

U.S. Dept. of Agriculture
Energy Office
Washington, D.C.

U.S. Dept. of Agriculture
Agricultural Research Service
(Soil and Water Group)
Washington, D.C.

U.S. Dept. of AgricQlture
Division of Lands
Washington, D.C.

U.S. Dept. of Agricu]turev.
Beltsville, MD

Department of Energy

Environment Division
Germantown, MD 20585
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- JELEPHONE NO.

202-447-4052
202-234-2125
202-343-4264
202-634-1190
703-860-6649
202-634-4126
202-447-2455

202-344-3278

202-235-8107

301-344-2743

301-353-5897



NAME

Joe Maher

John Hagan
Clarissa Quinlan

Director

Don Lyons

Don Markle

Dr. Bodo Diehn

Ralph Morgenweek

Dennis Asmunsen

CONTACT LIST (cont)

AGENCY /ADDRESS

Department of Energy:
Environment Division
Germantown, MD 20585

EPA Region IV
Environmental Impact Branch

Alaska Division of Energy and
Power DevelKpmAnt : o

Alaska Dept. of Commerce and
Economic Development

338 Denali St.

Anchorage, Alaska 99501

Principal Economist

Alaska State Division of Energy
and Power Development

7th Floor McKay Bldg.

338 Denali St.

Anchorage, AK 99501

-Alaska Division of Energy and

Power Development
338 Denali St.
Anchorage, AK 99501

Legislative Science Advisor
State of Michigan

P.0. Box 30036

Lansing, Michigan 48909

Biological Coordinator

U.S. Fish & Wildlife Service
Federal Building

Fort Snelling

Twin Cities, Minn. 55114

Minnesota Peat Program
Division of Minerals

Dept. of Natural Resources

Box 45, Centennial Office B]dg.
St. Pau] Minn.

TELEPHONE NO.

301-353-5895

404-881-7458

907-276-0508

907-276-0508

907-276-0508

517-373-2767

612-296-4807



NAME

Elon Verry
Anthony S. Earl

Robin Gates

Ronald Nicotera

Anita Sprenger

Meredith E. Ostrum

John  Mogk
President»

Bill Walden
Tom Segal..

Randy Harmson

Mr. Holder

CONTACT LIST (cont)

AGENCY /ADDRESS

USFS Forestry Sciences'Laboratory
North Central Forest Experiment
Grand Rapids, Minn. 55744

Wisconsin Dept. of Natural Resources
P.0. Box 7921
Madison, Wisconsin 53709

Division of State Energy
Room 201

1 West Wilson Street
Madison, Wisconsin 53702

Wisconsin Division of Resource Management

Wisconsin DNR

Bureau of Environmental Impact
Box 7291

Madison, Wisconsin 53707

Wisconsin Geological Survey
1815 University Ave.’ ‘
Madison, Wisconsin 53706

Michigan Energy & Resource
Research Association (MERRA)

1200 Sixth St.

Suite 328

Detrolt, Michiyan 48226

Geological Survey of the Dept.
of Natural Resources

Box 30028

Lansing, Michigan 48909

Michigan Energy Aministration
Dept. of Commerce:

.P.0. Box 30004

Lansing, Michigan 48909
Milburn Peat Company

Box 236
La Porte, Indianna 46350
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TELEPHONE : NO.

218-366-8571
608-266-2121

608-266-3427

608-266-2625
608-266-0860

608-263-7384

313-964-5030

517-373-1256

219-362-7025



NAME

Mr. Ca]]bm

Don Innman

Dr. William Cooper
Chairman
Dr. Lindo Bartelli

Gail Melson

Larry Witte
Chief

Dr. Paul Kindinger

Ca]vinALUtz

" Dr. Henry Webster
Chief

CONTACT LIST (cont)

AGENCY /ADDRESS .

Research Dept. of Michigan Public
Service Commission

P.0. Box 30221

Lansing, Michigan 48909

Environmental Enforcement Division
6th Floor, DNR Mason Bldg.
Lansing, Michigan 48927

Michigan Environmental Review Board
State of Michigan

Box 30028

Lansing, Michigan 48909

Michigan Technological University
School of Forestry
Houghton, Michigan 49931

Legislative Science Advisor's Office
State of Michigan-

P.0. Box 30036

Lansing, Michigan 48909

Water Division
Depte of Natural Resources
State of Michigan

PsQ. Box

lLansing, Michigan 48909

Marketing & Trade Division
Michigan Dept. of Agricultural
P.0. Box 30017

Lansing, Michigan 48909

State Dept. of Agriculture
State of Michigan

Dapt. of Nalural Resvurces
P.0. Box 30017

Lansing, Michigan 48909

Forestry Division

Michiyan Dept. of Natural Resources
5th Floor, Mason Bldg.

P.0. Box 30028

Lansing, Michigan 48909
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TELEPHONE NO.

517-373-8690

517-373-3503

517-353-2262

906-487-2498

517-373-2767

517-373-3930

517-373-1054

517-373-1051

517-373-1275



NAME

Johathan Cain

‘Mafvin Cooley

David Jenkins
Chief

Raymond D. Schofield

Thomas R. Doyle

Herman Muskatt

Bod Denine

'Vance Biryant

CONTACT LIST (cont)

AGENCY/ADDRESS

‘Special Assistant to the Governor

Office of the Governor
State of Michigan
Lansing, Michfgan 48909 -

Project Leader In Charge of
Southern Michigan Peat

DNR Wildlife Division

P.0.. Box 30028

Lansing, Michigan 48909

Wildlife Division

Michigan Dept. of Natural Resources
P.0. Box 30028 _

Lansing, Michigan 48909

DNR Wildlife Division
Stevens T. Mason Bldg.
Lansing, Michigan 48909

Environmental Protection Specialist
Dept. of Natural Resources

P.0. Box 30028

Lansing, Michigan. 48909

Dept. of Geo]ogy'
Utica College of Syracuse Univ.
Utica, NY 13502

NY State Geological Survey

- Cultural Education Center
.Room 3140

Empire State Plaza
Albany, NY 12230

. NY Dept. of Environmental Conservation

Land Resources Subdivision
Bureau of Minerals.
Albany, New York 12233
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TELEPHONE NO.

517-373-3427

517-373-1263

517-373-1263

517-373-1263

517-373-1280

315-792-3134

518-474-5816

518-457-7480



NAME -

Mark Bagdon

Orest Lewinter

John Cianci

Nancy Holmes Cowen .

Joel Davis

Gloria Lavasseur

Walter Anderson

James C. Bresee
Director

Ralph Heath

David JeSsup‘

.-John Marlar

CONTACT LIST (cont)

AGENCY /ADDRESS

NY State Energy Office

Division of Renewable Energy Resources
Agency Building #2

Rockefeller Plaza

Albany, NY 12223

NY State Dept. of Environmental
Conservation

Bureau of Energy

Room 510

50 Wolf Road

Albany, NY 12233

NY Dept. of Environmental Conservation
Bureau of Environmental Protection
Albany, NY 12233

Maine Office of Energy Resources
State House
Augusta, Maine 04333

Maine Land Use Regulation Colmissikn
State House
Augusta, Maine 04333

Bureau of Geology

Maine Dept. of Conservation
State House

Augusta, Maine 04333

North Carolina Energy Institute
P.0. Box 12235
Research Triangle Park, NC 27709

U. S. Geological Survey
Water Resource Division

- P.0. BOX 2857

Raleigh, NC 27602

Technical Services

Dept. of Natural Resources
P.0. Box 27687 -

Raleigh, NC 27611

EPA Region IV

Water Division «
Chief, Technical Support Branch
Atlanta, GA
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TELEPHONE NO.

518-474-7875

518-457-5915

518-457-2223
207-289-3811.
207-289-2631

207-289-2801

‘919-755-451N

919-733-4058

404-881-3012



NAME

~ Torgny J. Vigerstad
~Project Scientist

Buck Reed

“Marsha Elder
‘Energy Specialist
Bill Partington
Dale Walker

Jake Varn

Scott Pickrell

Mr. Woodward

Mr. Thomas C. Landrum

 CONTACT LIST (cont)

AGENCY /ADDRESS

South Carolina Energy Research Institute
Suite 607, First National Bank Bldg.

" Maine at Washington
.Columbia, SC 29201

Wetlands Ecologist
National Wetland Inventory
Fish and Wildlife Survey
9670 Executive Center Dr.
Suite 217 Dade Building
St. Petersburg, FL 33702

Florida Environmental
Regulation Commission
2600 Blairstone Rd.

Tallahassee, FL 32301

Environmental Information Center of
Florida Conservation Foundation Inc.

935 Orange Ave.

Winter Park, FL 32789

Florida State Energy Use Office
Governor's Energy Office

301 Bryant Office

Tallahassee, FL 32301

State Office of the Secretary

Florida Dept. of Environmental Regu]at1on
2600 Blairstone Rd.

Tallahassee, FL 32301

Florida Soil & Water Conservation
Council

P.0. Box 1269

Gainsville, FL 32602

Florida Division of ResoUrce Mgmt.
State Lands Bureau
2600 Blairstone Rd.

Tallahasee, FL 32301

Director of Research & Development
Louisianna Dept. of Natural Resources
P.0. Box 44156

Baton Rouge, LA 70893
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TELEPHONE NO.

803-256-6400

813-893-3624

904-488-4807
305-644-5377
904-488-6]46
904-488-4307
904-376-1990
904-488-7500

504-342-4594



APPENDIX D

LETTER AND QUESTIONAIRE

This Appendix contains the Letter and Queétionaire sent to the
participating states conducting joint state/federal peat
resource analyses.



September 19, 1979
T1-MC-025-014

Dear

UOP/SDC and Radian Corporation are cooperating in a joint study for the U.S.
Department of Energy's Division of Fossil Fuel Processing. This study is
intended to identify the major problems and issues that may occur from develop-
ing the nation's peat resources as alternate fuels or conversion to substitute
natural gas. Since your office has been coordinating much of this effort for
Minnesota, Dr. Melvyn Kopstein, DOE Peat Program Manager, requested that we
obtain your assistance in surveying your state in order to identify quickly
state and local agencies likely to be concerned with peat to energy development
and responsible for determining the policies, plans, and environmental and
socio-economic concerns from such development programs.

The initial objectives of this work are to identify and characterize environ-
mental and socio-economic issues relative to the development of peat as an
alternate energy source. Once these issues are identified, they will serve as

a basis for developing programs to resolve and ariswer them through DOE cooperat-
jve efforts with participating states and other federal agencies. Ultimately,
DOE will be able to use the data which are tollected through state participation
in determining whether the peat program should become part of the National
Fnergy P1an.

We have enclosed a series of questions and topics which we feel will help us
to identify concerned agencies and specific issues related to peat deve]opment.
We are especially interested in key personnel in the state who have worked in
peat-related areas. We feel at this-time, you are the most capable person to
.contact the appropriate agencies and personnel .
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If possible, we would like the answers to these questions to be brief and be
submitted back to our office during the week of October 1, 1979.

The following state agencies‘or organizations should be contacted to determine
their knowledge and interest in the peat development issues.

o Agriculture
o Environmental Conservation

o Governor and Legis]afure Energy Advisory Boards or liaison
personnel

0 Geological and Mineral Survey

o0 Forestry

0 Fish and Wildlife Services

o Public Utility Commission

0 Bureau of Mines

o MWater Conservatidn/Natura] Resources

o Governor or Legislative Panels on Environmental Affairs
The basic inquiries are to determine:

I. Major issues'invo1ved in development of peatlands.

II. Current and potential agency attitudes and policies with
regard to deve]opment of peatlands.

III. State. agency permit mechanisms for asse531ng peat]ands for
development.

IV. Qualitative estimate of the peatland resource.

V. lnique environmental features and problems assoc1ated with
state peatland devplopment.

VI. Aqency'awareness of potentia] development issues.
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We look forward to working with you in this study. The information that you -
provide on the state will help to clarify the critical issues in peat develop-.
ment and provide a more coherent program for DOE to pursue with respect to its
alternate fuel strategy. '

If you have any questions regarding the study, please do not hesitate to call

me or Dr. Kopstein. We intend to develop a close contact with your office to
assure free flow of information. I will be contacting you in the next couple of
days to discuss the questions and purposes in more detail.

Thank you for your,assiétance. o

. Sincerely,

Enclosure
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A.

EXAMPLES OF QUESTIONS & TOPICS FOR STATE AGENCIES

ENERGY

Does the state have a comprehenéive energy development plan?

2. Has peat utilization been considered as an element of the energy
development plan?

3. How does state policy on energy incorporate peat development?

4. What is the state's policy on development of energy resources
within the state?

5. What legislative means or programs are available to control or
encourage peat development should a policy be developed to
utilize peat for energy purposes within the state?

6. What has the state determined to be the significant issues in
developing its energy resources and specifically peat.

RESOURCE

1. What is the current knowledge on the type, éxtent, and distribution
of peatlands in the state?

2. Have the peatlands and peatbogs of the state been 1nventor1ed either
by state or industry?

3. What agencies are in charge of developing the resource inventory?

LAND USE

1. Are there state and federally owned peatlands and if so, what
agencies are responsible for administering them?

2. How are peatlands identified within the state; agriculture, forestry,
wetlands, undeveloped, etc.

3. Does the state Land Use Commission have defined policies on
peatlands?

4. Are there peatlands involved in future development b1ans not specific
to the use of peat, i.e., clearing and stripping of land for mining
beneath peat, and conversion of peatlands to agriculture?

5.

Are peatlands and peatbogs protected by state regulations, Tegislative
titles, or other methods? . :



9.'

Where are the state wildlife reserves, state owned lands, state forest
reserves, parks, wilderness, or other defined resource management
areas? How would development of peatlands be controlled by existing
regulations covering other resource management areas?

Where are the federal designated wildlife refuges, national forest,
parks, wilderness areas, and other defined national resource management
areas?

Does the state have lands purchased through cooperative agreement with
the federal government? If so, what are the stipulations of land on
or near such lands?

Are there forest products currently being harvestlng from peat1ands?
What- is the acreage and quality of the product?

REGULATORY/POLICY .

1.

Has any state agency developed management policies or strategies for
the use of peatlands, especially in the context of large scale
extraction of peat?

What agency would acquire the leasing and regulatory author1ty, if
large scale peat development occurs?

What agencies are concerned with peat developnient and which one would
be considered the lead in developing state policies? Are there
interagency committees established to come to a state consensus on
peat development policy?

. Does the state have a land use planning commission that covers the

deve]opment and protection of lands within the state?
Does the state have a major project siting program?

Which agency of the state monitors the horticultural and agr1cu1tura1
peat industry and how 13 the program administered?

ENVIRONMENTAL

Do existing environmental regulations cover ootential peatlands develop-
ment or will specific regulations and controls need to be promulgated?

Does the state have a wet}and protection act?

Noes the state have a wetland classification system?

Does the state have a coastal zone management plan?

What are the current state environmental policies regarding peatland

development?
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Does the state have a peatland or wetland reclamation policy?

Does the state have an environmental impact statement requirement
and how is the applicability of the development to EIS determined?

Is there a state surface mining control requlation that covers the
extraction of peat?

RCSCARCH

1.

2.

3,

1.

2.

Are there commercial or research projects in the state that are
involved in utilizing peatlands for agriculture, forestry, treatment

of sewage effluent, erosion and buffer control around other industries,

and associated drainage of peatlands.

What research has been conducted on water quality and hydrology of
peatlands and subsequent affects from development of peatlands?

‘Have there been any studies on health effects of the release of

materials from peat1ands7

PUBLIC INTEREST

What specifie'environmental and pub1ic interest organization would
be involved in the peat development program?

What process is available in the state for public participation in
the planning and decision making.process on peat development? . How
do state, local, and regional interest enter into a comprehensive
peat deve]opment plan?-
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GLOSSARY OF TERMS

Adsorption - Adhesion of the molecules of a gas, liquid, or dissolved substance
"~ to a surface. o

Aeolian - Of the wind; used in reference to wind-borne particles, etc.
Anadromous - Going up rivers to spawn; said of salmon, shad, etc.

Anaerobic - With reference to decomposition, occurring in the absence of air or
free oxygen; with reference to microbes, able to live and grow under those
conditions. ’

| Anthrac1te - The o]dest form of coal. 1t is hard and black, burns with 11tt1e
smoke, and has a heat1ng value above 14,000 Btu/1b.

-

AQCR - Air Quality Control Region.
Aquifer - A layer of porous rock, sand, etc., usually underground, from which
significant quantities of groundwater can be extracted. An aquifer may
be unconfined, in which case it is underlain by an impervious layer of

rock or clay; or it may be confined, in which case it is encased on all
sides by impervious material and secures recharge water at its end.

Artesian well - A well drilled into a deep aquifer in which water pressure is
high enough to force water to the surface through the drill pipe.

Ash Content - The incombustible mineral content of a fuel.
BACT - Best Available Control Technology.

Bacterial Fixation - Microbial oxidation and reduction processes that result in
the transformation and synthesis of organic and inorganic compounds.

Base Flow - The amount of flow in a surface stream that is contributed by
groundwater. '



Bench Scale - A processing unit used to test a concépt in a laboratory.

Bioassay - A technique for determining the biological effects of a substance
by measuring its effects on-a test specimen against those of a standard
substance. ’

Bioconversion - Conversion of a substance into a different substance through
biological action. L

Biogasification - Conversion of liquid or solid matter into a gas by digestion
of the matter by microorganisms.

Biomass - Thé total amount of living organisms in a particular area or volume.
Biota - The plant and animal life of a region.

Bituminous - A coal, younger than anthracite, that yields pitch or tar when it
~ burns and produces much smoke and ash; heating values range between 10,500
and 14,000 Btu/ib. It is the most common coal.

BOD - Biochemical Oxygen Demand,~a measure of the biodegradable material in
water determined by incubating a water sample and measuring the decrease
in dissolved oxygen as bacteria decompose the material.

Bog - A peat-covered or peat-filled area, generally with a high water table,
dominated by mosses, especially sphagnum. Trees may or may not be present.
Although the water table is often close to the surface, usually there is
little standing water. Typically the upper peat and bog waters are
strongly acid.

Briquette - When used in reference to peat, a small brick-shaped mass made up
of compressed fine particles of peat. '

Btu - (British Thermal Unit) the amount of heat required to raise the tempera-
ture of one pound of water one degree Fahrenheit.
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Bulk Density - The mass per unit bulk volume of a dry material.
CationA- A positive ion.

CEQ - Council on EnvironmentaT Quality.

CO - Carbon monoxide.

C02 - Carboq dioxide.

Coalesced Domes - Subarctic bogs developed through the lateral growth and join-
ing of adjacent domed peatlands.

Coal Rank - A classification of coal according to one of its characteristics.
A common system classifies coal according to its age. In this system, the
four major coal classes are (in descending order of age) anthracite, bitu-
minous, subbituminous, and lignite. The American Society for Testing and
Materials uses a combination of characteristics in its ranking system:
coals having a fixed carbon content about 69% are ranked by fixed carbon
content, those having a lower fixed carbon content are ranked by Btu
content.

Coastal»Zone Management Agency - An agency of the U.S. Department of Commerce
established to manage the U.S. coastal zones.

Co-current - A flow of process materials in the same direction.
COD -"Chemical Oxygen Demand, a measure of the amount of oxidizable chemicals
in water determined by chemical oxidation of a water sample with dichro-

mate or permanganate.

COE - Corps of Engineers.
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Colloidal - Adjectival form of the word colloid, which is a substance comprised
of insoluble particles so fine that they will not settle out from suspeh-'
sion and are extremely difficult to filter. All living matter contains
‘colloidal material.

Conterminous - Contained within the same boundaries or limits. The contermi-
nous United States includes all states except Alaska and Hawaii.

COS - Carbonyl sulfide.

Counter-current - A flow of process materials in opposite difections.

Cross-flow - A flow of process materials at right angles to each other.

CSp - Carbon disulfide.

CZIM - Coastal Zone Management.

CIMP - Coastal Zone Managemént Program.

Degree of Decomposition - A quantity the value of which is usually approximated
by measuring a chemical or physical characteristic that changes with the
breakdown of organic materials. With increasing decomposition in peat,
the size of organic particles decreases, resulting in smaller pores and

more dry material per unit volume.

Depressed Bog - A bog the surface of which is lower than the sur?ounding
terrain.

Dewatering - The process of removing water from peat.
DOE - The U.S. Department of Energy.

DOI - The U.S. Department of the Interior.
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Ecosystem - A system‘made up of a community of animals, plants, and bactecria
and its interrelated physical and chemical environment.‘

EIA - Environmental Impact Assessment.
EIR - Environmental Impact Report.

EIS - Environmental Impact Statemgnt.

~FN - Fmission Offset.

EPA - Environmental Protection Agency.

Estuary - An inlet or arm of the sea, especially the wide mouth of a river,
where the tide meets the current. The adjectival form is estuarine.

Eutrophication - Increased nutrient enrichment of a body of water, resulting in
promotion of aquatic plant growth.

Evapotranspiration - The total water loss from the soil caused by direct evap-
oration and by transpiration from the surfaces of plants.

Fen - A peatland dominated by grasses, sedges, and reeds, often with some shrub
cover and a scanty tree layer. The water table is at the surface most of
the time. Waters and peats.are less acidic than in a bog.

Fibric - A peat composed primarf]y of partially decomposed sphagnum and other
mosses (also called sphagnum peat). It has a low degree of decomposition,
is reddish brown to dark reddish brown in color, and has a pH ranging from
3.5 to 4.5.

Fixed Carbon - The solid combustible materials remaining after volatile mate-
rials have been expelled from a solid fuel by heat.

1



Flyash - Airborne particles of ash reSulting from direct combustion.

Food Web - A1l the individual food chains in a community (also called food
cycle). . A food chain is a sequence (as grass, rabbit, fox) of organisms
in a community in which each member of the chain feeds on the member below
it.

FWPCA - Federal Water Pollution Control Act.

g/dscm - Grams per Dry Standard Cubic Meter.

Gasification - Conversion'of a solid fuel to gaseous form by burning it in the ~
presence of air or oxygen and steam.

gr/dscf - Grains per Dry Standard Cubic Foot.
Groundwater Recharge - Replenishment of depleted groundwater, either naturally:
by percolation of surface water or aritificially from basins or injection

wells.

Habitat - The region where a plant or animal naturally grows or lives; native
environment.

Harvesting - Extraction of peat from a bog.

Heating Value - The heat content of a fuel, usually expressed in Btus per pound
or (for gases) in Btus per standard cubic foot.

Hemic - A peat consisting principally of partially decomposed reeds, marsh
grass,vcéttails. and associated plants. It has a medium degree of decom-
position, is dark reddish brown to black in color, and has a pH between

4.0 and 5.5.

HoS - Hydrogen Sulfide.
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Hydrogasification - A gasification process in which peat. or coal is reacted
" with hydrogen to form methane.. ‘

Hydrogenatibn - The process of increasing the hydrogen content of a substance
through chemical reactions. '

Hydrological Budget - An accounting system used to keep a record of the various
“components of the hydrological cycle.

Hydrological Regime - The hydrological properties of a site or region.

Hydrological Cycle - The constant circulation of water from the sea and land to
the atmosphere and back from the atmosphere to the sea and land.

Hydrophilic - Capable of taking up or dﬁiting Qith water.

interf]ow - Unsaturated groundwater flow.

Interstitial Water - Water contained in small crevices within a substance.

Lacustrine - Of or pertaining to, or growing in, lakes.

Lignite - A soft, brownish-black coal younger than bituminous and older than
peat. Heating values range from 6,300 to 8,300 Btu per pound on a moié—
ture, ash filled basis.

LNG - Liquid Natural Gas.

M - Symbol -for thousand.

MAF - Moisture and Ash Free.

Marsh - Grassy wet places, with little peat accumulation and much standing or

sTowly moving water. The tree layer is scanty or not present. Waters are
not acid.
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Min - Minimum.

Minerotrophic - Nourished by mineral water; refers to peatlands that receive
nutrients from mineral groundwater (i.e., groundwater that has previously
percolated through a mineral soil and extracted minerals from it).

MM - Symbol for million.

Muck - Soil containing a high percentage of well decomposed organic matter.

Muskeg - A term derived from Algonquin, meaning "peatland", used by Canadian
scientists to include any area covered by more than a foot of peat.

MW - Megawatt.

NAAQS - National Ambient Air Quality Standards.

NEPA - National Environmental Po]%cy Act.

NESHAP - National Emission Standards for Haiard Air Pollutant.
NIbSH - Natidna] Institute of Occupational Safety and Health.
NMHC -~ Non-Methane Hydrocarbon.

NO - Nitrogen Oxide.

NOx - Nitrogen Oxides.

-N02 - Nitrogen Dioxide.

NOAA - National Oceanic and Atmospheric Administration.

NSPS - New ‘Source Performance Standards.
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Ombotrophic - Nourished by rain; refers to peatlands dependent on nutrients
from precipitation.

OSHA - Occupational Safety .and Health Act.
Overburden - Vegetation overlying a peat deposit.
PAH - Polynuclear Aromatic Hydrotarbon.

PDU - Process Development Unit, a unit larger than bench scale in which one
operation of a process can be tested.

Peat - A water-saturated organic soil consisting largely of organic residues
formed as a result of incomplete decomposition of its plant constituents
under anaerobic conditions. The physical and chemical properties of the
peat depend mainly on the nature of the plants from which it originated,
the properties of the water in which the plants were growing, and the
moisture relations during and following its formation and accumulation.

* Peat-fuel - Harvested and dewatered peat ready for use as fuel.

Peat Horizon - The top leyer or small thickness of peat.

Pellet - A small ball or rounded mass of peat.

'Pérmafrost - Permanently frozen subsoil.

pH - A symbol for the degree of acidity or alkalinity of a solution. A pH
value of 7 indjcates a neutral.solution; pH values from 0 to 7 indicate

decreasing acidity, and values from 7 to 14 ihdicate increasing alkalinity.

Pilot Plant - A test unit, larger than a PDU, in which the integrated opera-
tions of a process can be tested. '
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Plateau Domes - A well developed bog having the form of a large flat plateau
with relatively steep marginal slopes. '

Pocoﬁin - A low, swampy region of the coastal plain of the southeastern United
States, typically haVinguextensive stands of pond pine and a thick under-
growth of evergreen shrubs. Although the topography appears unusually
“flat and featurelgss, pocosins are commonly slightly dome-shaped and

sometimes have lakes in their higher central portions.

Porosity - The ratio of the volume of voids of a material to the volume of its
mass. ' '

ppm - Parts per million.

Proximate Analysis - An analysis of a solid fuel to determine its content of
volatile matter, moisture, ash, and fixed carbon.

PSD - Prevention of Significant Deterioration.

Pyrolysis - Chemical decomposition of a substance by heat in the absence of
air. '

Raised Bog - A nutrient-poor peatland that has grown above its site of origin.
Its center is above its edges and its surface is convex. Its water is

supplied chiefly by rainfall.

Reclamation - The act of converting a harvested peatland to a form that will
serve some useful purpose, as to farmland, forest, or wildlife habitat.

RCRA - Resources Conservation énd Recovery Act.
Riverine - On or near the banks of a river.

ROW - Right Of Way.
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Saltwater Intrusion - Invasion of saline water into fresh groundwater. This
occurs most commonly in coastal aquifers, where seawater moves inland if
groundwater levels decline. Salt water can also move upward into fresh.
groundwater aquifers underlain by saline water in any location if water

-is pumped from wells that are too close to' the freshwater-saltwater
interface.

Sapric - A high]y decomposed form of peat having less than 33% fiber. It is
shépe]ess, brownish black to black in color, and moderately acid (pH 4 to
5.5). ’ '
scfd - Standard Cubic teet per Day.

SDWA - Safe Drinking Water Act.

Semiemergent - Descriptive of a body of land that is partially covered by
water, so called because some of the higher land features emerge from
the water. ‘

SIP - State Implementation P]an;

Slurry - A mixture of solids and a liquid in which there is far more liquid
than solids, usually described by stating the percentage of solids. A
3% slurry, for examp]é, contains 3% solids, 97% liquid.

SNG - Substitute Natural Gas.

Socioeconomic - Of or involving both social and economic factors.

SoTvent Extraction - Removal of desired components from a substance by immers-
ing the substance in a liquid solvent that dissolves some components more

than others.

SOy - Sulfur Oxides.
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- S0p - Sulfur Dioxide.
S03 - Sulfur Trioxide.

Sphagnum - Any of a genus of highly absorbent, spongelike, grayish mosses found
in bogs; peat moss. : '

Swamp - Type of wet forested peatland nourished by water containing minerals.
A swamp is intermittently to permanent]y covered by water and has more
than 25% tree cover of spec1es that reach at least pulpwood size.

vTherma] Oxidafion - Incineration.

Tiaga - Russian name for a semicratic vegetal complex associated with a for-
ested muskeg environment. '

TSCA - Toxic Substances Control Act.

TSP - Total Suspended Particulates.

Tundra - Any of the vast, nearly level, treeless plains of the arctic regiohs.

Ultimate Analysis - Analysis of a solid fuel to determine its content of car-
bon, hydrogen, sulfur, nitrogen, ash, and oxygen. An ultimate analysis
may also be carried further to determine the content of other materials.

~ USDA - United States Department of Agriculture.

USFWS - United States Fish and Wildlife Service.

USGS - United States Geological Survey.

Volatile Matter - Those products (exclusive of moisture) thatlare given off as
gases when a solid fuel is heated under specified conditions.
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Wet Carbonization - A process in which the percentage of fixed carbon in a peat
is increased through removal of oxygen to which the carbon has been bonded.

‘Wetlands - General term, broader than peatland or muskeg, used to name any
poorly drained tract whatever its vegetational cover or soil.

Windrow - A row of material, as harvested peat, hay, or grain, brought together
to dry before being processed further. '
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