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SECTION l - 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 
possibility of· using peat a~ a .partial solution to our energy problems, partic­
ularly in regions that are ot~er~ise poor in fossil fuels. At the request of 
the Department of Energy, UOP/SDt has conducted a study to characterize the 
environmental issues, thatwould 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 ~roblems 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. 

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 b~ dir~cted ultimately at 
pre pa ration of an Environmental Impact Assessment that will be completed during 
Phase II. Because of the variety of conditions and issues found within the 
country, a number of generic peat.utilization development schemes will be 
selected to evaluate environmental impacts on a local basis. 

1-1 



PROJECT ELEMENT 

GASIFICATION DEVELOPMENT 
e LA~ & PDU' SUPPORT (13T) 

-MINNE3ASC0/00[ 

e PILOT PLANT REACTOR SELECTION 
(UOP/SOC) 

e HYDROGASIFICATION 
(ROCKWELL) 

79 

I 

.. PEAT BIOGASIFICATION (OYNATECH) . 
MINNEGASCO/DOE 

it PILOT PLANT STUDIES 

DEWATERING 
e WET CARBONIZATION 

• PROA STUDIES . . 

e SOLVENT EXTRACTION 

RESOURCE ESTIMATION 
e STATE/DOE PWOJtt:IS 

ENVIRONMENTAL IMPACT 
ASSESSMENT 

SOCIOECONOMIC. IMPACT 
ASSESSMENT 

80 

I 

FISCAL YEAR 
81 

I 
82 

I 

6~----- _____ .;. _____ JV 
• CONTINUE DOE SUPPORT? 

t:i~----~------'1 . 
A.. MODIFICATION OPERATION 
LI------·.-----------~ 

• GO/NU t;U l'ILUI PLANT 

~----------J:l 

83 

I 

~--------.... ----9 IF PEAT OEWATERING NOT 
A---··.,..;._,., ... , . ...; _ ._ ..J:7 · • PRACTICA1,i REDIRECT l'ROGRAM 
·~ -y (iERMINA1t. EMPHASIZE 

BIOGAS,ETC.) 

,6J--------------rv 

,6J-·------------------V1 
• CRITICAL 

DECISION 

0 TlRMINATf. f"llOGR/\M iF 
RISKS TOO GREAT 

Figure 1-1 DOE Peat Program Milestones 

1-2 



1.1 STUDY OBJECTIVES 

If a major peat program is undertaken, the technologies that will need to be 
developed could have both immediate and long term ~ffects on the socioeconomic 

and environmental values of a region. Early recognition of these effects will 
permit ration~l management ~nd technical ~esource decisions to be made to deal 
with potential problems. 

Accordingly, the objectives of this preliminary report are to: 

• Identify the environmental issues and potential problems; 

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

• Establish a methodology by which issues can be resolved or 
clarified through futur~ coordin~ted private, state, and Federal 
programs. 

In generating candidate peat development issues, UOP/SOC 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 ~re 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 ~ould ultimately become environmental issues if development 
were to occur~ 

For the purpose of this study, topics were identified as environmental issues 
whe11 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 major issue 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, economics, polici'es,' 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 dSpecLs, and regulatory 
processes are implemented to assure compliance.· Technical solutions to the 
issues raised do not necessarily mean a fina·1 reso'lution bf 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 direct i uri uf the DOE Task Monitor 
to include issues involved in small and moderate scales of peat dev·elopment. 
The environmental issues list that UOP/SDC has developed, though reasonably 
comprehensive, does not include all the complex and varied energy development 

. \ 

environmental options, public preferences, and 1nterests that exist·. 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 strateqi~s 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 envirorimental 
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 policies are established for a peat utilization program. 
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For the purposes of this study, it has been assumed that: 

• Large-scale peat gasification facilities are technically 

feasible, 

• Large-scale peat gasification facilities are econo1nically 

feasible, and 

• There is a need for energy from peat resources. 

1-5 



SECTION 2 - OVERVIEW OF PEAT-ENERGY DEVELOPMENT 

2.1 INTRODUCTION 

With ex1sting and new technology and appropriate national and state development 
programs, it appears that·peat could be used to generate significant amounts 

of substitute natural gas (SN~), synthetic liquids, and electrical power to meet 

1 imi ted nation al and regional requirements. Within the peatl and areas. peat­

generated electrical power ·could be readily distributed within the existing power 
grids to reduce the dependency on oil, meet future power demands, potentially 

reduce sulfur oxide air emissions, 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 production potential 
of peat-derived energy is clearly demonstrable;· National, 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, Fin.land 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, Canaud, dnd Sweden.(54,55,G9) Currently, no peat resources in the 

United States are used for energy production; however, there is substantial 

agricultural and horticultural peat production (Table 2.2).(78) 

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

from individual Irish hausehold 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 sc.aling factors 
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Table 2. l. World Extraction of Peat 

COUNTRY 
SOVIET UNION 
IRELAND 
EAST AND WEST GERMANY 
FINLAND 
UNITED STATES 
NETHERLANDS 
SWEDEN 
CAN AO A 
NORWAY 
OTHE:RS 

PERCENT OF WORLD 
HARVEST 

95.2 
1.9 
1.1 
0.6 
0.2 
0.2 
0.2 
0. l 
0. 1 
0.4 

100.0 

Table 2.2 Annual U.S. Peat Production 1977 

STATE 

COLORADO 
FLORIDA · 
ILLINOIS. 
IN DIANA 
IOWA 
MAINE 
MARYLAND 
MICHIGAN 
MINNESOTA 
NEW JERSEY 
NEW YORK 
OHIO 
PENNSYLVANIA 
SOUTH CAROLINA 
WASHINGTON 
WISCONSIN 
OTHER STATES 

. TO.TAL 

2-2 

ii'RODUCTION RAVES* 

36 
145 
80 
47 
16 
5 
3 

268 
28 
29 
35 
13 
16 
16 
14 
14 
16 

781 



on environmental impacts and issues. The three potential schemes developed 
for the study are a l MW steam facility, a 60 MW electrical power plant, and a 
250 MMscfd SNG facility. These projects span the foreseeable levels of U.S. 

. . . 

peat development from the smallest to the largest peat energy facility. 

The various aspects of peat resource development and utilization will be dis­
cussed in the following 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 co~tent than lignite 
or subbituminous coal, it may be desirable to convert peat to higher energy con­
tent solid peat-fuel, which is similar to charcoal or to synthetic gaseous or 
liquid fuels. Peat-fuel is produced by high-temperature/high pressure chemical 
modification and beneficiatidn 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 ~nergy conversion product desired, along with the harvesting method 
selected, will determine 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 dewatering mined peat 
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is one of the most significant technical requirements for the large-scale 
ccinversion of peat into liquid and gaseous fuels.(69)_ 

2.3.1 Dewatering 

Dewatering requirements of peat utilization for energy 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 in Figure 2-2~ The 
moisture level must be reduced at least to a~o~t 50 percent before it can be 
used as a feedstock to produce useful fuel ~rod~cts. This reduction in water 
content can be accompl1shed by variuu~ 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 loss of its original energy content. Peat­
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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Table 2.3 Appropriate Harvesting and Energy Conversion Technologies 
for Peat 

SCA_llLQ.~- QPERAT_ION 
(Mi9AWAnl) 

APPROPRIATE HARVESTING 
TECHNOLOGIES 

1 MW 

60 MW 

800 MW 
(250 MMscfd) 

100 

90 

80 ... 
c 
·~ 70 
:I 60 ... 
ell: ... 50 
11111: 
:::» 
II- 40 en 
0 

30 ~ .,. 
20 

10 

DIRECT, SOD, MILLED 

HYRAULIC, DIRECT. 
MILLED, SOD 

HYRAUUC, DlnECT. 
MILLED, SOD 

10 20 '30 40 50 60 

'If. MOISTURE 

I-_ ACCEPTABLE FEEDSTOCK _.j r-- FOR ENERGY UTILIZATION ,,....-1 

70 80 

APPROPRIATE ENERGY 
CONVERSION TECHNOLOGY 

DIRECT COMBUSTION FOR 
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Organic solvents can also be used to extract water from peat. This physical 
displacement takes place at elevated temperatures and pressures; the water is 
subsequ~htly 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 
p~llets 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.(6.9) 

Peat is typically lower in sulfur and higher in nitrogen than most coals. Its 
ash content depends upon the environment~l conditions in whiGh i~ 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 nitrog~n oxides. but these emissions will depend also on 
other combustion parameters, such as water vapor level, flame temperature, and 
flame quenching at heat-transfer surfaces.(54,55) Air 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 sod-peat or solid peat-derived fuel use, throu9h 
small-to-medium-scale steam generators for district heating, especially in newer, 
planned communities, to relatively large-scale steam electric power plants such 
as those. in use in Eu~ope. 
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2.3.3 ?Ynth~tj_c~Liguid 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 variet.v of synthetic liquid fuels frnm mPrli11m-Rtu synthesis gas. 

Direct conversion of peat to synthetic liquid fuels should be feasibl~, 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 conversion of peat during hydrogasification. 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 liq~id 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 nnrl 
sulfur recover.v ope rat i ans necessary to redur.P. t.he 5ul fur 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 mir.roorg~nisms 
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 t.echnical experience related to the extrac­
tion of peat by methods that appear technically attractive for energy programs. 
As used here, the term "extraction" comprises bog preparation and harvesting, 
transport, and storage of peat. Bog reclamation 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. Pro9edures for bog drainage and drainage ditch patterns differ for 
sod-peat and milled-peat harvesting. Both of these methods require several 
seasons of succ~ively 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 lower~, the peat shrinkage proceeds slowly, since the fiber ~ells of 
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the peat release water very slowly. The shrinkage ·limits the depth to which 
ditches can be initially dug and sequentially 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 remova1.(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 eleared 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 peat.lands 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 sufficient 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 process 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. Ifrain should interrupt the field drying process, additional 
harrowing will be required. On an annual basis, this process can be used for 
approx_imately 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 a 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 harrowing machine designs. 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 produce between 50,000 to 100,000 cubic yards per year, requ1r1ng approxi­
mately 30 full time laborers.(39,103) The European milling machines can generally 
harvest approximately 260 cubic yards per hour. 

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 low 
energy requi~ements.(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 they do not increase appreciably in moisture content 
in a gentle rain.{55,69} 

The windrowed sod is allowed to dry to approximately 50 to 75 percent moisture, 
which requires 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) equipme,nt 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 1t does not mix the upper and lower horizons. as the Irish mnr.hine 
does. and is very suspectible to damage from rocks ~no stones. The major advan­
tages of the Finnish design are simplicity of design and higher production 
speed. 
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The disadvantage~ 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 expenditures, large land requirements, and need for extensive drainage 

systems. Its advantages over the milled method are slightly less peat bulking, 
longer harvest season, )ower storage requirements, less wind drift, and generally 
less distuption from prectpitatirin. 

2.4.1.3. Direct Extraction Method 

Direct extraction harvesting drains and excavates the entire peat column within 
one season. Conventional bucket and clamshell excavators, front end loaders, 
or slightly 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 this 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, 
requirement for subsequent peat dewatering, and undemonstrated technical appli­
cability for large operations. 

2.4.1.4. Hydraulic Harvest Method 

The hydraulic harvesting method, 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 pipeline to 

a shore-based facility. It would be necessary to dewater the 3 percent solids 
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 hdrvest 
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) 

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 platforms are being evdluated for application to peat 
harvesting. Th·is 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 1ow bulk density, and the seasonality of operation make 
final costs very sensitive to incremental transp·ortat ion and storage costs. 
European experience for moderate size peat developments have indicated 50 mile 
haulages are t.he longest economically feasible. (sa) 

The .peat transportation. systems commonly in use are specially designed field 
wagons, trucks, railroads, and slurry pipeHne 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 dump site. There are a number of wagon types, which 
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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 preve~t wind loss and must be structurally stable against side 
wind loadings. Experience has indicated the trucks should. not. be so specifi­

cally designed 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 m{les .• (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 considerat1on. The Finnish ra'il cars have a volume of 19G 
cubic yards; several designs are in use, with the basic differences being the 

unloading mechanisms. For a large-scale 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 commercial scale. Should these problems be solved, the economics and ease 
of slurry transport may prove attractive.(51) 
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2.4.2.5. Storage 

The storage of 85 to 270 da~s of reserves of mi~l~d-or sod~peat represents a. 

major commitment of land resource within the development area. Peat storage 

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 the entire year's production, whereas 

facility storage would normally hold a volume equal to two to five days of 

plant usage. 

The European field stockpiles are arranged in rows in which the pi'les 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 mo·i sture bui 1 d­

up, prevent wind loss, and lower 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

tion. Fuel quality within the pile generally increases as a result of further 
moisture red~ction of about 5 to 6 percent. 

2. 5 RECLAMATION 

Reclamation of peatlands 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 environmental 

and socioeconomic effects of the harvesting by improving the value of the.land. 

By way of comparison, reclamation programs for oil shale and coal strip mines, 

are generally designed to create an initial vegetation cover, whereas peatland 
reclamation can be planned to support higher valued agricultural, silvicu.ltural 

(forestry), re_creational, and wildlife management 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 s.ite 
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Table 2.5 Independent ~actors Governing Site Specific Reclamation Programs 
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environmental 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 landowner's desires but may be strongly 
affected by state and Federal reclamation laws and by state and focai land-use 

p 1 ans. 

It should be noted that reclaimed peatlands and associated muck deposits, if 
adequately drained, can have high economic value as exceptionally fertile agri­
cultural or forest lands. In a similar manner, a carefully planned reclamation 

program can also 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 competing 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 techniques 
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 artificially drained 
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, or a combination of the above uses. 

In comparison, a site selected for hydraulic peat extraction 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 either a shallow body of water or appearing 
as a poorly drained semiemergent landscape. 
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Similar land uses can be established for hydraulically harvested areas i·f 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 increases, 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 processes, 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 precipitation, or late snows or thaw, it may not 
be possible to meet production requirements unless.equipment and manpower can 
he quickly auqmented. Tn no other energy industry does climate have such a 

dyncl111ic impact: on resource product ion. 
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The largest foreseeable U.S. peat conversion facility is the 250 MMscfd SNG 
plant presently being proposed by the Minnesota Natural Gas Co. The peat feed­

stock requirement for this facility is roughly equivalent to that for a 800 MW 
electrical 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 development system to this plant is a 630 MW peat-fired electrical power_ 

plant 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 farfield impacts because of the size of land area. The peat site would 
need to be centrally located within the c6ntrolled area of peat harvesting to 
reduce overall transportation costs and logistic 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 are widely used in Ireland, 
Finland, a~d 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 facility, 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 local employment and economic system would be stimulated by the 
development, and no major boom or bu!;t!; or infrastructure impacts would be 
foreseen from this moderate scale of development (refer to RADIAN study for 
more information). The energy 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 l MW-equivalent 
peat boiler producing steam and heat for a small industrial, military, or muni­
cipal complex. This small facility would 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 v_ery.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, dewatering, 
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 environme~tal 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 it~ ma9ni­
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. ~?~erate-Stale Development: 60 MW 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 electric~l service at costs competitive with those of oil-and coal­
fueled facilities.(54,55) The technology .for these facilities is well-known, 
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.. Table 2.6 250 MMscfd Peat SNG Facility Requirements 
(page l of 2) 

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

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 

H~rvestor Requirements· 136 111 '9 30 
(Number of Pieces) 

Depths of Individual . l inch 5 inches 6 feet 6 feet 
Harvest 

Number of Harvests Per 16 3 1 
Year 
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Table 2.6 250 MMscfd Peat SNG Facility Requirements J 
(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 II 11, 700 

(Acre Feet) Normal Normal 
l<unott Runoff 

Net Water Discharge 45 .: 50 35 0 30 
(Percent) 

Field Pumpage May Be May Be Rqd. 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 
Rqd. 

Bog Constraints 
+ must b~ drdindble + + + 
- must create a pool 

9THER REQUIREMENTS 

Annual Storage 270 245 105 85 
. Requirement (Days) 

Daily Transportation 
Trips to S~ockpiles 

9101 682b Slurry 2925 00 Yards· Jruds 
7400 Yards Trains 97 72 1 
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I 
Table 2.7 60 MW PEAT FIRED POWER PLANT REQUIREMENTS 

(page 1 of 2) 

Daily Bt~ Input: 
Total Peat Requirement: 

129 x 108 Btu 
3640 Acres with 6 foot Depth 

HARVEST METHOD MILLED PEAT SOD PEAT HYDRAULIC 

DEVELOPMENT 

Annual Resource 912 912 182 
Commitment· (Acres) 

Mining Duration in One 4 ..; 5 4 - 5 1/2 
Area (Years) 

Time From Clearing to 
Reclamation (~ears) 

7 7 1 

HARVEST 

Daily Harvest (Acre Feet) 1.2 9 4.2 

Length of Annual Harvest 90 120 260 
Season (Days) 

Harvested Area 912 912 182 
. (Acres/Year) 

Number of Harvest 4 3 2 
Operations 

Harvestor Requirements 3 2 1 
(Number of Pieces) 

Depts of Individual 1 inch 5 inches 6 feet 
Harvest 

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

HARVEST METHOD. 

DRAINAGE REQUIREMENTS 

Additional First Year 
Discharge 

(Acre Feet) 

Addi ti ona l?·s·ecqnd Year 
Discharge.· · 

(Acre Feet) 

Net Water D)scharge 
(Percent) · ·: · 

Field Pumpage 
Requirements 

Water Controls 

Bog Constraints 
+ must be drainable 
- must create a pool 

OTHER REQUIREMENTS 

Annual Storage 
Requirement (Days) 

Daily Transportation 
Trips to S~ockpiles 

80 Yards ~rucks 
7400 Yards Trains 

MILLED PEAT 

1280 

Nonnal 

45 ·- 50 

Generally 
Rqd. 

Can be 
centralized 

+ 

275 

200 
2.1 

SOD PEAT 

1282 

Normal 

35 

Generally 
Rqd. 

Can be 
c.entral i zed 

+ 

245 

150 
1.6 
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HYDRAULIC 
MINING 

Water Rqd. 

Wa Ler Rqd. 

0 

Will require 
slurry pumps 

Diking and 
water control 
required 

105 

Slurry 

DIRECT 
EXTRACTION 

364 

364 

30 

Generally 
Rqd. 

Can be 
centralized 

+ 

85 

64 
0.7 
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and various designs. that have operated successfully for many years are avail ab le. 
A1though 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 b~ used in areas that h~ve ~imited br scattered peat reserv~s. 

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 capac.ity.(59) The increased 
costs in Europe are 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 cost might be partially offset by the lowered cost of 
air pollution controls as the result of the lower sulfur concentration in the 
fuel. In compa~ison to coal, the use of peat for fuel would not yield as much 

-<;J 

• 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 source. 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 pe~t 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 facil-ity 
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 1 evel 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. 

RoilP.r .and peat handling systems could be desig~ed for rapid onsite fabrication 
by a minimum ·of skilled 1 abor. The benefits from such use of ~eat would be 
locat.control over fuel prices and independence from external fuel supplies. 
The impacts and benefits of the small-scale development would be very localized 
and not expected to warrant a major state or Federal envtronmental 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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Table 2.8 l MW· Peat Fired Steam Generator Facility Requirements 
(page l of 2) 

Daily Btu Input: 
Total Peat Requirement 

HARVEST METHOD 

DEVELOPMENT 

Annual Resource 
Commitment (Acres) 

Mining Duration in One 
Area (Years) 

Time From. Clearing to 
Reclamation (Years) 

HARVEST 

Daily Harve~t (Yards3) 

Length of Annual Harvest 
Season (Days) 

Harvested Area 
(Acres/Year) 

Number of Harvest 
Operations 

Harvestor Requirements 
(Number of Pieces) 

Amount of Individual 
Harvests 

Number of Harvests 
Per Year 

MILLED PEAT 

6.5 

5 

. 6 

138 

90 

6.5 

1 

l inch 

16 

117 x 106 Btu 
26 Acres with 6 Foot Depths 

SOD PEAT HYDRAULIC 

6.5 

5 

6 

104 

120 

6.5 

3 

1 

5 inches 

3 
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Not practical 
with this scale 
of development 

II 

II 

II 

II 

II 

II 

II 

II 

II 

DIRECT 
EXTRACTION 

1.3 

1 

1 

45 

280 

1.3 

1 

1 

6 feet 

1 



Table 2.8 1 MW Peat Fired Steam Generator Facility Requirements 
(pag~ 2 of 2) 

HARVEST METHOD MILLED PEAT 

First Year Discharge Small 
(Acre Feet) 

Additional Second Year 
Discharge Small 

(Acre Feet) 

Additional Net Water 
Yield 45 - 50 

(Percent) 

Field Pumpage Not Required · 
Requirements 

Water Controls Small Treat~ 
ment Facility 

Bog Constraints 
+ must be drainable + 
- must create a pool 

OTHER REQUIREMENTS 

Annual Storage 275 
Requirements (Days) 

Daily Transportation 
Trips to S§ockpiles 

1 80 Yards Jrucks 
7400 Yards Trains N/A 

SOD PEAT HYDRAULIC 

Small Not 
Applicable 

Sma 11 II 

35· II 

Not II 

Required 

Small Treat- II 

ment Facility 

+ II 

245 II 

1 II 

N/A II 

2-30 

. DIRECT 
EXTRACTION 

Small 

Smal 1 

30 

Not 
Required 

Small 
Treatment 

85 

1 
N/A 



SECTION 3 - ENVIRONMENTAL ISSUES 

3.1 INTRODUCTION 

Peatland development for energy productiqn incorporates a complex series of 

processes that ultimately transform the stored caloric peat energy into SNG, 

liquid fuel, 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 they 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 important to 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 ·elements 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 conterns. The lower 

levels describe the upper levels in successively greater detail and ~ventually 
provide the underlying information needed to satisfy the concerns. 

An.example of a r·elevance 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. 
the comp(lrtmentalization is merely for conceptual simplification. In 
separations are not cleatly defined •. For ~xample, use of a peat area 
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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 tre~s was not formally developed for the myriad of 
issues, but each of the major issues and impacts that will ~ffect 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 and policy issues, although outside the scope of tt1is 
study, are nevertheless extremely important in determining the level 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, 
cohcerns, and constraints illustrated in Figure 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
lntions 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 hav~ as b~oad as base as the available time would per­
mit, appropriate Federal, state, and local resource ~.wuLedion agencies, and 
development agencies, public interest gro'ups, and 1ndustr1al reµr·es~r1Ldlives were 
asked to state their concerns about peat development, both in general and in 
specific respects. Particular emphasis was placed on discussions with indivi­
duals who have a professional or regulatory interest in peatlands, energy, geo­
logy, resource production, environmental protection, resource evaluation, fish 
and wildlife protection, and wetlands preservation. A list of those with whom 
discussions were held is presented in Appendix C. Environmental concerns were 
developed in more detail by conducting a review of relevant publications, 
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conference reports, and articles, and by analysing potential peat development 

scenarios to detennine potential 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 rest on the satisfactory resolution.of environmental issues. 

These environmental issues are discussed in the fulluwing subsections. These 
subsections are divided into broad environmental categories entitled Water 
Resources, Water Quality, Air Quality, AquaLic Ecosystem, Terrestriul Ecosystem; 
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 fo'llowing 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: 

• Issue 

States the issue. 

• Descrip~ion 

Provides a brief expl~nation of why the issue develops from the analysis. 

t Leqislative/Institutional Concerns 

Describes state and Federal interests in the issue and identifies regu­
lations if applicable. 
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• Environmental Interests 

Presents information on the general public interest in this issue and 
highlights any strong policies or attitudes suggested by contacted 
i nd i vi d ua 1 s • 

• Environmental Goal 

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

• Act i on/nata RP.ci11i rP.mP.nt.s 

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 reviewed. 
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3.4 WATER RESOURCE ISSUES 

The groundwater and surface water resources of a peatJand provide environmental 

control for peatland development 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 technologies. 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 then only for large-scale developments. 

The magnitude of these issues will be clearly defined only after generic computer 
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 MOOERATE MINOR MAJOR MODERATE MINOR MAJOR MODERATE 

INCREASED FLOODWATER • • • FLOW POTENTIAL 

GROUNDWATER ELEVATIONS • • • MODIFICATION 

POTENTIAL SALT WATER • • • INTRUSION 

MODIFICATION OF SURFACE • • • WATER FLOW PATTERNS 

INCREASE MINIMUM • • STREAM !;til1\iHAHl:IES 

INCIU~ASE MEAN SURFACE • • WATER DISCHARGI: .. ;-; ..... 
ALTER THE HYDROLOGICAL • • • BUDGET 

ALTER GROUNDWATER • • • AQUIFER 

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

3.4.1 Water Resources: Increased Floodwater Runoff Response 

ISSUE 

The development and the ultimate transformation of an upland peatland or a 
depressed peatbog into ~ 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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• Easier flooding routing as a result tif the development of a drainage 

system, 

• Decrease in interteption losses, 

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

• Faster snow melt values due tb the decr~ase of shading. 

On the other hand; there are factors that would tend to decrease flood flows: 

• Increased onsite storage capacity due to a net reduction in the water table, 

• The incorporation ~f flood 116w 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 

The· drainage 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 during and after peat extraction 
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are the paramount importance to the technical viability of the project. The 
·ability to provide ~dequate 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 recharge. 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 environment. 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 lead to surface and groundwater saltwater intrusion. 

nFSl.RTPTTON 

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 encroachmerit as the r~sult of the construction of 

' 
drainage canals, the reduction of groundwater r~charge, and the lowering of the 
grour:idwater level. The ramification of the effects of this change sho11lcf hP 
carefully analyzed prior to devel opm~nt. Such a trans format ion from a frpc;hwi'ltPr 
environment to a brackish estuarine env1ronment would generate both positive 

and negative environmental effects. 
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3.4.4 Water Resources: Modification of Surface Water Flow Patterns. 

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 the harvested 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 surface flows will require analysis to define the most practical methods 
of drainage and pondi~g control. 

3.4.5 Water Re~ources:· Increased Minimum Stream Discharges 

ISSUE 

Peatland development will increase 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 peatland'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 increase low-flow volumes by the reduction of 
the groundwater level within the peat, which will al so reduce the net evapotrans­
piration potential, and by physically allowing more of the peatland to contribute 
its flow directly to the area's surface water courses. 



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 

communiti.es~ 

3.4.6 Water 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 
dewatet1ng of the peat. 

DESCRIPTTON 

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 
discharge from field drainage will amount to approximately 10 to 20 percent. 
Further reduction in moisture is necessary before final peat energy processing 
or storage. The process dewatering stage may produce an additional 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 peatland development and reclamation project. 

DESCRIPTION 

The transformation of a natural peat1and 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 peat 
harvesting and for determining the offs i te en vi ronmenta l 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 de~ign of the dewatering process. 

3.4.8 Water Resources: Alter Groundwater Aquifers 

ISSUE 

Peatland groundwater flows to consolidated a.nd unconsolidated aquifers will be 
alte.red. In addition to the dynamic groundwater conditions within the upper 
peat horizon, dS ~iscussed 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 pedtland is a s1gn1f1cant ·contributer to lar~er 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·or groundwater supplies a significant 

3':"'19 



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 
cl1mate. 

DESCRIPTION 

The fonnation 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 resu1t of vegetal 
removal during the harvesting period. The duration of the reduced evapotrans­
piration will vary~ depending on the harvesting technique employed and the 
sequenGing 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 of 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 of 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 indiscrimiriate 
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 importance 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 of development upon the expected severity of these issues 
is indicated in Table 3.2. It 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 Environmental Issues 

PRIMARY 
ENVIRONMENTAL 
RESOURCE ISSUE 

SMALL 

SCALES OF DEVELOPMENT 

MODERATE LARGE 

MAJOR MODERATE MINOA MAJOR MODERATE MINOA MAJOR MODERATE 

DISCHARGE LOW 
pH WATER 

CllSCHARAE HIGH 
BOD/COD 

DISCHARGE NUTRl!NTS 

DISCHARGE 
COMPOUNDS 

• • • • • • 

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 wi 11 necessitate the. disctldrye 
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 depression:of 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
blems, and other physical and physiological problems. Overall, these factors 
may affect shift in species diversities and general habitat vigor. 

3.5.2 Water Quality: BOD/COD 

ISSUE 

The discharge of peat drainage water and process water from the dew~tering and 

SNG facility will contain higher than normal values of organic materials producing 
5-d°ay 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, respective·ly. Hoth Of these comµuum.1 
groups are supplied to the p~atlands 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 relea~ed to 
the receiving water system. 

I 

ThP nP.t effect of the increased nutrient would be an increase in eutrophication 
. rates and associated changes in the aquatic·ecosystem. 

3.5.4 Water Quality: Chemical Compo·unds 

ISSUE 

Organic compounds make up 20 to 98 percent of the Lotal dry weight of pcJt. A 
portion of the organic makeup of peat ts derived from organic acids. Toxicity 
studies conducted on fish raised in peatland drainage waters indicated that the 
toxicological constituents present l.n the water would r·eµel the fish and even 
cause death at sufficiently high concentrations. 

Selected peatlands are known. 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. 
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• 
With the increased publ1c con.cern 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 pcids 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 toxicological 
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 flora, also contains microlevels of heavy metal ions that are 
used for the life processes and are released and recycled upon ignition or 
decompositi6n. Heavy metals in a peatland are also derived directly f~om the 
filtering of surface waters and from pollutant fallout directly onto the peat 
surface. The peat system is more confined than most terrestrial systems, 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, a,nd ultimate p~ocessing 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 established 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 only be ascerta1ned after their production mech­
anisms and environmental rates are defined. To determine this, al 1 effluent 
streams should be qualitatively and quantatively analyzed to determ1ne 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 .should be defined. 
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3. 5. 5 ~<!_ter_Q_u_~_l __ i t~ : __ C_oJ_l oi <1._a_L_~~-<!_?_e_!_t._l_~a.-~_l_e_ S5l_l_i_~?-

tSSUE 

The harvesting and dewatering of large quantities of peat could potentially 
release large concentrations of colloidal and settleable solids into the 
receiving streams~ 

DESCRIPTION 

Peat is composed of water-soluble colloidal material and small particles of 
indistingu.ishable cellulose and fibrous mriterials. The di5turb.:ince of the peal 
during ditching, drainage, harvesting, and process d~watering may release some 
of these materials into th~ receiving stream. ~ecau~e of the nature of these 
materials and the adsorped ~onstituents, the release 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 detaii 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 peat harvesting and 

storage operations. These factors could be effectively controlled with wet 
harvesting or by careful dry harvesting techniques. 

The ~mall lMW 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 SOx 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 generalized 
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) All 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 retluce sulfur dnd nitrogen compounds, carbon monoxide, heavy metals 
will add hydroc~rbons, 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 moderate-scale facilities 
will be located in relatively undeveloped areas. Therefore, emission offsets 
(EO) will probably not be required and Prevention of Significant Deterioration 
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Tab1e 3.3 Air Qua 1 ity Environmental Issues 

SCALES OF DEVELOPMENT 

DEGREE OF CONCERN SMALL MODERATE l,ARGE 

MAJOR MOOCRATE MINOR Ml\.IOR MOOliRATi MINOR MAJOR MnnFRATE MINOR 

HARVESTING EMISSION • • • FUGITIVE DUST 

CARBON MONOXIDE • • • EMISSIONS 

NITROGEN OXIDE • • • EMISSIONS 

SULFUR OXIDE • • • EMISSIONS 

PARTICULATE • • • EMISSIONS 

NON METHANE HYDRO· • • • CARBON EMISSIONS 

PHOTO CHEMICAL • • • OXIDANTS 

HEAVY METAL • • EMISSIONS 

REDUCED SULliUR • • COMPOUND EMISSIONS 

NITROGEN COMPOUND • • EMISSIONS 

HALOOEN COMPOUND • • EMISSIONS 

VISIBILITY • • • REDUCTION 

WATER VAPOR 
!!MISSIONS 
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(PSO) regulations can be expected to apply. Undeveloped areas, particularly 
near Native American lands, may have PSO Class 1 areas nearby, which can result 
1n stricter emission limitations. 

3.6.l Air Quality: Fugitive·Oust 

ISSUE 

Fugitive dust emissions from open field peat harvesting, especially by the 
milled-peat or sod7 peat methods, could cause a local nuisance and contribute 
to ambient Total Suspended Particulate (TSP) levels. 

Fugitive dust emissions from the stockpiling, storage, and transportation couid 
also ~ause a local nuisance and might contribute tb ambient TSP levels. 

DESCRIPTION 

Peat extraction by the milled-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 monox·ide (CO) emission!:; from direct r.ombustion of sod peat, peat bri­
quettes, or peat-fuel may exceed allowable levels. Carbon monoxide emissions 
from fired-heaters in a peat synfu~l plant may also be significant. 
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DESCRIPTION 

Incomplete combustion of peat will lead to the emission 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: Nitrog~n 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 (NOx). particularly nitric oxide (NO), are fonnP.d whenever fuels 
are burned in air. Emissi011s tend to increase with incrcJsing tempt!r·dLure, 
heterogeneity of combustion composition, and fuel nitrogen. Although peat has 
relatively high fuel nitrogen concentrations that could result in increased NOx 
formation during combustion, would be offset by the low pe~t combustion tempera-
tures. Nitric oxide is oxidized to nitrogen dioxide (NO?) iri 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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e 3.6.4 Air Quality: Sulfur Oxides 

ISSUE 

Sulfur oxide (SOx) emissions from direct comb~stion 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 north~rn and ea~tern U.S. 

DESCRIPTION 

Peat contains small concentrations of sulfur that are released as S02 (or S03~ 
or acids) during combustion. Rapid droplet formation occurs in the plume 
because of the strong affinity of S02 and S03 for water •. Subsequent oxidation 
of the S02 in the plume, mostly in the condensed phase, increases th~s affinity 
and the activity of the droplets. Long-distance transport of these emission 
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. not cause severe SO emission problems when it is burned. 

3.6.5 Air Quality: Particulate Emissions 

ISSUE 

Particulate emissions fru111 dfrect combust1on of peat-fuel ·may exceed allowable 
levels. Particulate emissions from peat synfuels plants may also be signifi­
cant, bu~would be easier to ~ontrql. 

DESCRIPTION 

Direct burning of sud pedt, peat br1 quettes, or peat-fue 1 can generate pa rt i cu­

l ate matter, including particulate sulfate, heavy metals, polynuclear aromatic 
hydrocarbons (PAH), and some particles in the submicron range. Qualitative 
standards for TSP may evolve because of varying environmental impact, depending 



on the ~hemical composition of particulate m~tter. Particulates from natural 
sources contribute the major. portion of TSP in many areas of the U.S., especially 
the west. 

3.6.6 Air Quality: Non-Methane 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, especia'l'ly storage vess~ls, may also be s·igll'ificant. 
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 can 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 env1ronmer1L and can be carcino­
genic at very low levels. 

3.6.7 Air Quality: Photochemical Oxidants 

ISSUE 

Photochem1cal oxidants derived from emissions from direct combustion of sod 
'peat, peat briquettes, or from peat-fuel ur µectt·synfuels plants mny violate 

. NAAQS. 
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DESCRIPTION 

Photochemical oxidants (ozone) are formed in the atmosphere from non-methane 
hydrocarbons and nitrogen dioxide. They are controlled by emission controls on 
sources of ~MHC and, possibly, of oxides of nitrogen~ Evaporation losses from 
~drocarbon storage vessels and emissions from internal combustion engines are 
the major sources of NMHCs. 

3.6.8 Air Quality: Metals 

ISSUE 

Metal emissions fro~ 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 e~itted 
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 h~s 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 Quality: 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. Meteorological conditions and ambient air 
chemistry wi 11 determine the impact on air q'ua Ii ty. 

: l 

3.6.10 Air· Quality: Nitrogen Compounds (Other than NOx) 

ISSUE 

Nitrogen compounds ·from peat synfuels plants may exceed allowable levels. 

DESCRIPTION 

Ammonia and hydrogen cyanide which may be emitted from sour water treatment 
systems contribute to air polluti~n in complex ways, depending on meteorological 
conditions and ambient air chemistry. 

3.6.11 Air Quality: Halogen Compounds· 

ISSUE 

Halogen compounds from peat synfuels plants may exceed alluwctule ·1evels. 

DESCRIPTION 

Hydrogen chloride and hydrochloric acid may be emitted from peat synfuels 
plants, es~ecially if thermal oxidation is us~d in wastewater .treatment 
systems. 
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1.6.12 Ai~ Qua1ity: Vis~bility 

iSSUE 

Visibility reduction due to emissions from direct combustion of. sod peat, peat 
briquettes, or peat-fuel may exceed allowable increments. Peat· synfuels plants 
may also cause significant visibility 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 winds. Visibility reduction on a large 
scale occurs through the formation of photochemical aerosols from directly 
emitted precursors, such as NMHC and NOx· This issue is especially significant 
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 creute hazard~ to navigation and to the puhlir. hy reducing visibility and 
promoting increaseq chemical activity of other pollutants, such as the formation 
of acid mists when combined with SOx. 

DESCRIPTION 

Water vapor emissions from combustion sources can condense and precipitate 
immediately downwind from the combustion source under certain meteorological 
conditions. This can lead to enhanced local rainfalls or snowfall with poten­
tial adverse impacts. Icefog can occur at the extremely low temperatures 
experi~nced during winter in northern_peatlands, such as Minnesota and Alaska. 
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j.6.14 Air·Quality: ·Carbon Dioxide 

ISSUE 

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

DESCRIPTION 

Burning of fossil fuels releases C02 into the earth's atmosphere. Prorluction 
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 the 
earth's climatologj. 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 peatland develop­

ment are inexorably linked _with the water quality and terrestrial ecosystem 
environmental issues. For the purposes of this discussion, the aquatic environ­
ment is defined as the true operi water bodies and not the wet areas or semiemer­
gent areas, which are discussed in the terrestrial environment section. The 

··areas that would be analyzed for a freshwater resource would also be similarly 
defined if the peatland were part of an estuarine system. The primary aquatic 
ecosystem environmental issue is to protect the fishery resource and all of 
the environmental 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. 

Table 3.4 Aquatic Ecosystems Environmental Issues 

PRIMARY 
ENVIRONMENTAL 
RESOURCE ISSUE 

FISHERY iNTERACTIONS 

PHYSICAL INTERACTIONS 

FOODWEB INTERACTIONS 

SCALES OF DEVELOPMENT 

SMALL MODERATE LARGE 

MA.IOR MODERATE MINOR MA.IOR MODERATE MINOR MA.IDR MODERATE 

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
ment 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 an area's water resources from moderate-and large-scale peat 
harvesting operations. 

The resource sensitivity is reflected in the stringency of state and Federa1 
·1aws protecting the fishery from d1rect and indirect imµdds. 

The p~incipal aquatic ecosystem issues and concerns are those dealing directly 
with the fishery interactions, foodweb interactions, physical interactions, 
and impacts.on unique· ~quatic habitants. Thes~ issues are described below and 
discussed in more detail in Appendix A. 

Peatlands 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 providing 
stronger protection for the wetfands and the downstream aquatic and estuar1ne 
ecosystem. The following potential environmental issues in the aquatic eco­
system resulting from the initiation of a peat development program have been 
identified. 
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3.7~1 Aquatic Ecosystem: Fisheries 

ISSUE 

Peatlands contain extensive headwater areas that support commercial, subsistence, 
and sport fisheries. The development of a large peat energy complex may affect 

these fishery 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 
positive 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 nursery, 

< ~ .'t 
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, low flows are supplemented with good quality water; 
increased habitat is created by the formation of additional drainages and 

" 
lakes; or small increases in micronutrients ar~ discharged from drained areas. 
The opposite situation could occur if water quality or other stresses are 
placed on the system that adversely impact the fishery resource. A few common 
examples of these conditions are discharge of poorer quality water, reduction 

• r,' 

of dissolved oxygen levels, removal of habitat, severe sedimentation, salinity 
cha~ges, and tempe~atura ~tresses. 

Since the promotion and maintenance of the fishery is the prime aquatic resource 
management objective, any potential positive or negative affects of peat develop­
ment would have to be fully an~lyzed •. 
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3.7.2 _'l_~_:!:ic Ecosystem: Foodweb Interactions 

ISSUE 

Integral portions of the aquatic foodweb are the molluscs, crustaceans, insects, 
wonns, zooplanton, and phytoplankton. These species are necessary for the 
aquatic ecosystem to functidn. Consequently, impacts :On thi~ trophic level 
will be reflected in the more important fishery populations. 

DESCRIPTION 

Changes in the physical and chemica'I aquatic environment will be reflected in 
carnivore and herbivore populations in a. short period of time. These changes 
could be beneficial and promote a wider species diversity and bi amass produc­
tion or impact the trophic l~vels by red~cing 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 l~vels. Each of these changes will promote posi­
tive or negative reactions for the individual species, which in turn will 
generate changes in specie~ 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, 
cbannelization, and ponding may create physical environmental stresses on the 
indigenous aquatic and estuarine species. 

DESCRIPTION 

The transformation of a fen, depressed bog, or coastal peatland into a harvest 
area will ~ecessitate physic~l chang~s in the aquatic ecosystem. In most 
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cases, these changes may decrease habitat values during development bu~ may 
improve aquatic habitat values as the result of a well designed reclamat1on 

program after harvesting. The physical impacts associated with peatland develop-
•• ' A o • • 0 • 

ment are similar to those a'ssociated with other 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 species 
forming a unique wetland and aquatic ecosystem. Any changes affecting rare 
and endangered aquatic speCi es will. have an irnmedi ate impact. 
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3.8 TERRESTRIAL ECOSYSTEM ISSUES 

Orie of the major envirorimental 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 irihabitat these productive areas will be removed. In most cases, 
those areas that are potentially economically and techriologically exploitable 
for energy purposes are generally classified as wetlands by the appropriate 
state arid Federal agencies. The principal environmental issue raised then 
becomes one of peat harvesting versus wetlands protection. The land resources 

. . 
and the terrestrial habitat commitment necessary for a largescale 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. 

· Peatl and ecosystems throughout the United States. 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 
habitats forming these peatlands will differ markedly from location to location. 
The environmental concerns for a particular 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, recreation, or~ combina­
tion .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 during the bog preparation, 
extraction, reclamation, and future l~nd use phases. 
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Table 3.5 Typical Terrestrial 

PRINCIPAL ECOSYSTEM 
HABITAT TYPES VALUE 

MODERATE TERRESTRIAL 

EASTERN COAL SURFACE CUT OVER EASTBIN ECOSYSTEM VALUE 
HARDWOODS. AND PRODUCTIVITY. 

* 

MODERATE TERRESTRIAL 

EASTERN COAL SUBSURFACES 
CUT OVER EASTERN ECOSYSTEM VALUE 

HARDWOODS ANO PRODUCTIVITY. • 
MODERATE TERRESTRIAL 

MESQUITE. SAGEBRUSH ECOSYSTEM VALUE WESTERN COAL SURFACE ANO SHORT ANO LOW 

* GRASS RANGEL.I.NO. PRODUCTIVITY. 

MOSS SEDGE UP..ANO MODERATE TERRESTRIAL 
MINNESOTA PE~TLANDS FIRS AND SPRUCE ECOSYSTEM VALUE 

FOREST. ANO PRODUCTIVITY. 

REED. TROPID!.L HIGH TERRESTRIAL 
FLORIDA Pi:A";"LANOS MIRE GRASS ECOSYSTEM VALUE 

MARSHLANC:·. ANO PRODUCTIVITY. 

MUSKEG AND BLACK LOWER TERRESTRIAL 

ALASKA PEATLANDS 
SPRUCE FOREST ECOSYSTEM VALUE 

UNDERLAIN WITH AND PRODUCTIVITY. 
PERMAFROST. 

*THE DIRECT USE OF COAL. CONGRESS OF THE UNITED STATES, 
OFACE OF TECHNICAL ASSISTANCE, 1979. PG 55-65. 

Resource Commitments· for a 800 MW Powerplant 

UNIQUENESS 
PROBABLE 

AVERAGE USE RECLAMATION 
OF THE 

OCCURENCE OF 

PER YEAR TYPES AND TERRESTRIAL 
RARE AND 

POTENTIAL ENDANGERED 
ECOSYSTEM SPECIES 

RECLAMATION TO 
8ti ACRES PER HARDWOOD FORESTS NO FEW PER YEAR. IS POSSIBLE HIGH 

RATE OF SUCCESS. 

Z1S ACRES SUBSURFACE SMALL 
SMALL SURFACE RECLAMATION NO FEW 

EXPRESSION. NEEDS . 

RECLAMATION TO 
IMPROVED 

50 ACRES RANGELAND NO FEW 
PER YEAR. APPEARS FEASIBLE 

WITH VARIABLE RATES 
OF SUCCESS. 

RECLAMATION 
POTENTIAL FOR FORESTRY 

. 6.900 ACRES AGRICULTURE CERTAIN 
FEW PER YEAR. OR WILDLIFE AREAS 

HABITAT WITH HIGH 
RATE OF SUCCESS. 

RECLAMATION TO 

6,900 ACRES 
AGRICULTURE OR 

WILDLIFE HABITAT WITH YES MANY PER YEAR. A MODERATE RATE 
OF SUCCESS. 

6.900 ACRES 
PER YEAR. NO FEW 



1·he relative magnitude of 

illustrated in Table 3.6. 

detail in Appendix A. 

the anticipated terrestrial ecosystem issues is 
The issues are described below and discussed in 

Table 3.6 Terrestrial Ecosystem Environmental Issues 

PRIMARY 
ENVIRONMENTAL 
RESOURCE ISSUE 

WILDLIFE IMPACTS 

ENDANGERED SPECIES 
IMPACTS 

MAJOR 

SMALL 

MODERATE 

• • 

SCALES OF DEVELOPMENT 

MODERATE LARGE 

MINOR MAJOR MODERATE !'!llNOR MA-.lnll UOC\&!IATE 
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3.8.l Terrestrial Ecosystems: Wildlife 

ISSUE 

Peatlands within the United States support diverse wetland wildlife spe~ies 

and provide val.uable 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 wil~life 

habitat, thereby producing impacts with effects ranging from minor and temporary 

to major and long term depending on the species and the scale of development •. 

The.re can be no question t.hat transforniation 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 carnivores and.herbivores by habitat alteration or removal. of 

selective species, both on and 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: Endangered Species 

ISSUE 

The intensive development of peatlands could adversely impact endangered species 
that a~e dependent µpan the peatl~nd ecosyst~m 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 an~ 
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 nat i orial effort to protect these species by i dent i fyi ng 
the individual species• range and habitat and critical features of its life­
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 feedinq habitats of threatened species through changes in air and water 
quality. Noise .gen~rated 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: Unique· Peatlands 

ISSUE 

Unique peatl and ecosystems should be preserved for their educati anal , sci ent i fi c, 
and recreati6nal 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 f6rest 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 
hazards and public exposure to hazardous effluents. Accidents that expose 
workers to physical hazards or to release of hazardous chemicals could also 
result in efflu~nts that expose the public ~o health hazards. Chronic health 
effects.from low~level release of substances are also health and safety issues. 
Existing and developing Federal, sta~e, and local regulations, along with 
industrial codes and practices, a~e expected to deal effectively with health 
and safety issues related. to peat utilization once these issues are well­
characteri1Pc1. 

The processing of peat to produce sol1d fuels for direct cw1~uslion, Lo produce 
low/medium Btu fuel gas, or tQ produce SNG can be expected to produ6e 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 levels 
of hazardous materials that require specialized operating procedures and indus­
tri a 1 hygiene and safety procedures. The occupation al hazards that may result 
from peat processing for energ~ i.nclude: 

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

• Potential for explosions or fires from malfunction of high-pressure 
or high-temperature equipment and accidental· or spontaneous ignition 
of combustible mater1als .• including stored or stockpiled p~at; 

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

• Exposure to high temperatures, vibration, and noise within certain 
areas of a plant; 
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• Physical danger of contacting 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 technologies 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 peat. 
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 

PRIMARY 
ENVIRONMENTAL 
RESOURCE ISSUE 

DUST EXPLOSION 
& FIRES 

PEAT FIRES 

METAL CARBONYL 
EMISSIONS 

TRACE ELEMENTS 
EMISSIONS 

• 

SCALES OF DEVELOPMENT 

SMALL MODERATE LARGE 

MAJOR MODEllATE MINOA MAJOR MODERATE MINOA MAJOR MODERATE 

• • • 
• • 
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3.9.l Health and Safety: Dust Explosions and Fires 

ISSUE 

Suspended dusts of combustible materials can burn or explode under certain con­
ditions, exposing workers to fi~e or· e~plosi6n hazards. 

DESCRIPTION 

Harvested peat dust or peat-fuel dust might burn or explode if sufficiently . . . 

fine, dry, and concentrated in air; explosion is especially dangerous if it is 
enclosed in a storage or transportation container. 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 mo'st 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
vestin~ 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 early stage of coalification and can be easily ignited if 
sufficiently dry. Stored or stockpiled peat is also susceptible to biological 
oxidation when exposed to air;·temperatures can build up during this biolo,gical 
oxidation and result in spontaneous ignition. Autoignition of dried peat can 
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 detection systems, and deluge systems. 
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3~9.3 Health ~nd Safety: Metal Carbonyls 

issuE 

Taxi c· carbonyl s of trans itlon metals might be produced during ·peat conversion 

to fuel gases. 

DESCRIPTION 

Gaseous carbon monoxide can combine with transition metals to form volatile, 
toxic carbonyls. Iron, nickel, and cobalt carbonyls are: considered the most 
important because 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 monoxide 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 place in confined ~reas that lack proper ventilation. 

3.9.4 Health and Safety: Trace Elements 

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, especially if groundwaters used for human consumption are contaminated. 
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· 3.9.5 Health arid Safety: Organic Carcinogens 

ISSUE 

Peat-fuel, peat-derived fuels, and potential solid a.nd liquid by-:-products from 
gasification may contain detectable levels of polynuclear aromatics (PNA) and 
other organic compounds that are carcinogenic. 

DESCRIPTION 

Peat, peat-derived products, and byproduct solids and liquids may contain detect­
able levels of PNA carcinogens that are very refractory in the air and water 
env1ronment. Their release into the environment and into the work place must 
be carefully controlled to extremely low levels. 

Recycling of solids and liquids back to gasifiers or to thermal destruction 
would greatly limit their ~elease. Special worker precautions 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 requirements 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. The delays 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 ~agnitude of the development will determine the degree 
of complexity in obtaining the necessary regulatory approvals. The primary 

regulatory hurdles for any scale of peatland development will be the state and 
Fed~ral regulations for w~~lands protection, surface water pollution discharges, 
and air quality maintenance standards. The secondary regulatory issues will 
focus on hazardous waste disposal, health and safety, Coastal Zone Management, 
and broad NEPA regulat~ons. 

Existing and developing Federal, state, and local environmental regulations are 
expected to require 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 characterizedi 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 regula-
t i ans. 

The relative importance of regulatory issues that. may affect peat ener.-gydevelop­

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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PRIMARY 
ENVIRONMENTAL 
RESOURCE ISSUE 

WETLANDS PROTECTION 
ISSUES 

AIR QUAUTY NON 
ATTAINMENT ISSUES 

PREVENTION OF SIGNIFICANT 
DETERICRATION ISSUES 

HAZARDOUS NASTE 
REGULATIONS & ISSUES 

Table 3.8 Regulatory Environmental Issues 

SCALES OF DEVELOPMEfff 

SMALL MODERATE LARGE 

MAJOR MODERATE MINOA MAJOR MODERATE MINOR MAJOR MODERATE MINDA • 



~ 3.10.1 Wetlands Protection Issues 

I: 

ISSUE 

Becaus~ of the biological import~nce of wetlands and their substantial reduc­
tion throughout the United States in the last 30 years, various state and . 
Federal laws have been enacted to offer u~br~lla protection for the remaining 

wetland habitats. 

OE SCRIPT I ON 

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 necessary land use permits could be secured. The majority of the ten 
states ~tudied for this report indicated that the wetlands issue would have to 
be resolved before any large-scale peat energy development could be started. 

3.10.2 Non-Attainment kegulations 

ISSUE 

Regulations stemming fro~ the Clean Air Act and its latest amendments could 
limit new emissions sources from being built in areas that are currently non­
attainment for certain criteria air pollutants. 

DESCRIPTION 

New a1r emission sources are prohibited in areas that do not meet Nati.anal 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 Significant Deterioration Regulations 

ISSUE 

Regulations stemming from the Clean.Air Act and its latest amendments could 
prevent new emission sources from being built in NAAQS attainment areas unless 
they apply "best available control technology" (BACT) and would not cause 
signifitant deterioration of existing ai~ quality. 

DESCRIPTION· 

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

3.10.4 · Hazardrius Wast~ Regulations 

TSSllF. 

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 subj~ct to these regulations. 

DESCRIPTION 

TSCA regulates products and.RCRA regulates wastes. Hazardous materials are to 
be followed from "cradle to grave" (and beyond) to. prevent undetected exposure 
of the public. Monitoring and special handling and disposal facilities are 
required by these regulations. 

J 



.~· 
·3.10~5 Environmental· Assessment Regulations 

ISSUE 

The National Environmental Policy Act (NEPA) and similar state laws require 
fuli disclosure of predicted environmental impacts from certain new projects. 

·. !5ESCiHPTION 

Certain actions by agencies of the Federal government must be preceeded by th.e 
develo~ment of an EJS. An EIS is a. full disclosure of the predicted environmen­
tal impacts of the proposed project. This EIS must be considered during the 
decisionmaking process. The EIS is open to public review, comment, and opposi­
tion. 
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3.11 SOLID WASTE DISPOSAL ISSUES 

The development of peatlands for the produc~ion of energy will generate solid 
waste residuals from the harvesting and processing phases.· Peatland development 
will produce organic solid waste streams primarily from the bog preparation 
phase and inorganic ashes from the energy processing. An order of magnitude 
estimate of these wastestreams is 0.25 to 0.5 cubic feet of organic material 
per square foot of bog cleared and 4 to 15 percent inorganic ash residue of 
the amount of peat consumed on a dry weight basis • The environmental aspects 
.of these respective types of wastestreams are described below arid discussed in 
de.tai I in Appendix A. 

3.11.1 Dispdsal 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. 

DESCRIPTION 

The volume of living biomass and surficial organic material can vary from very 
small amounts, as in a treeless tundra or reed marsh bog, to very large quan­
ti~ies 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 
handling of the organic resid~es must be designed to limit flooding, insect in­
festations, fire, and disease. 
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.. 3 .11. 2 ll_i_~osa 1 of P races s Slag and Fl ya sh 
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ISSUE 

· Four to f ifteei1 percent of dry peat energy feedstock consists of inorganic mate­

ri a.ls that form an ash or slag from the boiler or gasification faciHty or 

flyash from particulate air ~ol]ution control equipment. The di~pos~l of this 

matetial ~ill tbme under ciose ~gency and public s~rut~ny. 

DESCRIPTION. 

All peat conversion routes will produce process solid waste. The voiume of 

this waste stream will be primarily a f~nction of the initial peat ash content. 

The chemical constituents of the stream will be a function of the natural cdn~ 

stit.uents and process emission losses. Chemical analyses of peats have indicated 

that the foorganic 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 moder.ate- and large-scale facilities, use as a reclamation 

soil 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 development scheme in 
a remote area will generate 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 introduce of new techno­
logies, jobs, and capital into a region that may not be prepared for them • 

. The ensuing rapid development may place heavy stress on the corrmunity structure in 
addition to creating sharply increased use of the areas air, water, and terres­
t~ial resources; These factors are fully discussed in thP bOE sponsored socio­
econ·omic study conducted by the Radian Corporation. 
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SECTION 4 - STATE ANALYSIS 

4.1 . INT~ODUCTION 

This section discusses the general environmental issues, resource availability, 
and state attitudes associa:ted with potential peat development. Ten states, 
containing an estimated 90 percent of U.S. peat resources, were selected for 
this analysis; .it is expected that other states ha~ing peat ~eiources would 
have similar peat development concerns. The ten states reviewed are Alaska, 
Minnesota, Michigan, Maine, North and South Carolina, Wisconsin, New York, 
Florida~ and Louisiana. The first six of .th~se are currently participating in 

. the DOE-sponsored peat resource analysis. In general, the states vary in· 
their degree of awareness of and activity on peat energy development, but each 
state is aware of the need to determine the most beneficiai use of peatlands 

. for its needs. In the future, additional states may conduct peat resource 
analyses.· 

The management of the individual state peat resources is inexorably linked 
with state and Federal regulations coricerni ng 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 nonconsumptive preservation; low~level 
consumption for crop and fo~est production; or full consumption for horticultural 
and energy extraction purposes. Because of .the diversity of these alternate 
management options~ the formation of a state peat energy resource development 
policy is difficult and must. involve a large number of varying inter.ests within 
the.state. 

The environmental concerns arid issues found by analysis of individual states 
were generally shared by all the states. The priricipal environmental issues 
were the consumptive use .of wetlands and the general concerns generated by any 

,wetland development project.· 
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The States of Michigan, South Carolina, and Louisiana are reviewing the resource 
and environmental issues to formulate a more definitive policy and course of 
action. 

The resource and environmental evaluation and formulation of a definitive state 
peat 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 thi~ question will he further tempered 
by public sentiments when a specific project is proceeding through the environ-. . 

mental review process. With the exception of Minnesota, the states have not 
pursued. any further comprehensive analysis of the environmental issues identi­
fied in Section 3 of this report. 

:' i 

The following state profiles provide a summary of the peat resources and the 
environmental setting with regard to resource development and related state 
policies, interests, and programs. 

In the presentation of peat resource areas of each state. the peat ~rPa5 have 
been broken down into three general classes. A Class I area contains large or 
moderate sized peat deposits in semicontiguous peatlands; a Class TT area 
conta1ns moderate sized peatlands in close to moderate proximity to each othP.r; 
and a Class III area contains only 'isolated peatlands or small peat bogs. 
Areas not classified contain insignificant amourits of peat. 
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~ 4.2 ALASKA 

4.2.1 Resources 

I 

I 

I 

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 a,nd 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 sunmers. 

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 less 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 

4-3 



0 

ARCTIC OCEAN 

r 
CONTINUOUS 

PERMAFRC ST Z.ONE 

Figure 4-1 Alaska Peat Resource Areas 

.. -

1- LARGE/MODERATE SEMI­
CONTIGUOUS PEATLANDS 

11- SMALL PEATLANDS IN CLOSE TO 
MODERATE PROXIMITY TO EACH 
OTHER 

Ill - ISOLATED PEATLANDS, 
SMALL BOGS 



with numerous lakes. The flat, treeless arctic coastal plain contains several 
feet of organic material i~ permafrost.(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 resource 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 
arttic climates, pos~s difficult engineering requirements. The current state 
program is investigating the potential for small, scattered projects in the 

. Matanuska and Lower Kuskowkwim River Valieys. Peat energy projects within 
Alaska would offset dependence an expensive fuel oil 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 
that was derived from the survey conducted for this study. 
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Table 4.1 Alaska Peat Develop~ent Factors 
(page 1 of 3) 

PEAT RESOURCES 

Largest peat resource.in th~ United States. 

Fue 1 grade quality of peat must be determi ried. 

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 Alaska energy require­
. ments. 

ENERGY DEVELOPMENT ATTITUDES 

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

Alaska has an energy development prospectus that considers the use of peat for 
~e~ote, small-scale use~ 

Current peat resource program will evaluate peat in Lower Kuskowkwim and 
Matanuska River valleys for moderate scales of development. 

State/Fedetal/Native claims conflict on designation of land ownership and use 
of Federal lands. 

Strong local interest would be expected for peat energy de~elopment in remote 
settlements. 
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Table 4.1 Alaska Peat Development Factors 
(page 2 of 3) 

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

Native Corporations could provide a stimulus for development of energy self­

sufficiency. 

ENVIRONMENTAL CONCERNS 

Permafrost is a problem except south of Alas·ka Range and along the Aleutians. 

Because of the. arctic climate and permafrost conditions, harvesting of peat 
. would be very seasonal. 

Potential effects on anadromous fishery resource and wildlife habitat (large 
mammals) is both environmentally a·nd 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 requirements will apply to significant portion of Alaska as the result of 
PSD Class I designation for Federal lands., native~. etc. 

Moderate and large peat developments within the coastal areas will require 
coordination with the State's coastal zones management program. 
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Table 4.1 Alaska Peat Development Factors 
(page 3 of 3) 

ALTERNATIVE ENERGY PROGRAMS 

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

Only the Anchorage, Kenai, and Matanuska areas have a gas distribution system. 

Fuel oil costs in remote areas can be two· to three times the contiguous United 

States costs. 

Wood, ~ind, and solar energy generation schemes are being considered ~s alterna­
tives in Alaska. 

OTHER FACTORS 

Most energy and mineral resources are remote, and no processing industry exists. 

~emote locations are primarily native-controlled· with respect to the land 
resources.· 

Costs for construction and operation of any facility would be probably exceed 
those in the conti~uous United States. 

Large scale development would come under both state and National. review because. 
·of the strong environmental concerns in the nation regarding Alaska and develop­

ment in the "last wilderness." 

Canadian engineering studies have indicated that the annual production hours 
per year dimi~ish from 350 hours ~t the 34-0_32° Mean Daily Isotherm to 90 
hours at the 26°-24° isotherm.(103) 
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4.3 . MINNESOTA 

4.3.1 Resource 

.Minnesota contains the nation'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 Canadian peat mire complex 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 are~ in Northern Minnesota. The southern deposits have been 
developed similarly by the poor glacial drainage patterns following the gl aci a 1 
retreat. These depression deposits, however, are isolated and not as large as 
the northern deposits.(38,75) 

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 Class I areas. The average peat fuel quality 
has been determined to be approximately 9,000 Btu/lb (oven dry weight) and 
7,000 Btu/lb with 30-40% water. The difference in energy value between s_apric 
and fibric (sphagnum peat) was determined to be less than 15 percent; thus, 
once harvesting commences, it would be expedient to use al I peat types with 
the exception of the living mat and the low density s:phagnum peat near' the 
surface. (31) 

Of the 7.6 million acres of peatland within the state, approximately 3.8 mil­
lion acr~s are nondeveloped public and private lands. The remainder is in one 
of the following categories of use: Indian reservations; recreation; wildlife; 
forest; and agricultural and commercial hart icultural peat product ion. 
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Figure 4-2 
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The use of peat for energy is being 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 policy formulatiqn. 

4.3.2 Attitudes and Concerns 

Minnesota, with the largest peat reserves in the conterminous United States, is 
also 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. 

Min~esota's peat resources could no doubt support several large-scale development 
schemes; however, the environmental resources required for any one such develop­
ment would be greater than for any other single energy development scheme 
presently considered within the U.S. Accordingly, Minnesota is formulating 
its development policies very carefully.(66} 
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Table 4.2 Minnesota Peat Development Factors 
(page 1 of 3) 

PEAT RESOU.RCES 

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

Peat is generally a fuel grade and has a depth in excess Of six feet. 

The state has the peat resources to support simultaneous development of several 
large SNG Plants for a 20-year period. 

The state ha~ widespread peat resources that w6uld allow various scales of 
development. 

ENERGY DEVELOPMENT ATTITUDES 

Private industry has a·pplied for land use .permits for large-scale SNG develop­
me~t on state lands. 

Minnesota is the most active of all states in developing a peat policy and has 
conducted a series of studies on peat utilization. Current policy indicates a 
willingness to promote small to moderate d~velopment; large-scale development 
.is still under review. 

Si nee the state owns the majority of peatl ands, it would be expected to set the 
precedent for peat deve·i o'pment on private 1 ands. 

Indians have stated, in general, that they do not want development on or near· 
·their land. 
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Table 4.2 ·Minnesota Peat Development Factors 
(page 2 of 3) 

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 peatlands, they are not con­
sidered as a unique entity tha:t will preclude development. 

Peat development is expected to occur; only the scale of development and 
policies the state will formulate are in question. 

ENVIRONMENTAL CONCERNS 

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 recreational center for the state. 

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

ALt~RNATIVE ENt~GY PROGRAMS 

There are no other in-state fossil energy resources • 

. Minnesota uses natural gas extensively for domestic heating and ha.s a large 
distribution system. 
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Table 4.2 Min~esota Peat Development Factors 
(page 3 of 3) 

The state relies on small electric power plant~ 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, 
oil~ and coal and provide more Minnesotans with employment. 

OTHCR !ACTORS 

Peatlands are not in the Coastal ·zone Manage~ent 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 
situations. 
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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 ~cres 
(near the town of Chester). Although the majority of sites are less than 1,000 
acres, there are several moderate-s.ized areas ranging in size from 5,000 to 
32,000 acres. Older 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, Iran, ~shland, 
Price,. Oneida, Sawyer, Vilas, and Oconto. Because of the similarity 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 small-capacity un.its or potentially.within the utility sector 
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for electrical or moderate. scales of SNG production. It is expected that 
project siting and viability would be handled through·the normal environmental 
review process and not require a specific peat development policy • 

. Wet lands and water .resource protection are important envi rdnmental. issues with­
in the state. Since there has already been a significant amount of wetland 

·drainage, Wisconsin has ·a strong preservation attitude against further reduc­
tion of these sensitive .ecological ar~as. 
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T~ble 4.3 Wisconsin Peat Development Factors 
(page 1 of 2) 

.PEAT RESOURCES 

Peat resources within the state are small to moderate in size. 

Very few peatl ands within the state have ,the peat vo 1 umes to supply. a 1 a rge 
. SNG or electric generation facnity. 

Peat develupment for agr~cultural ahd horticuitural purposes is not an exten­
sive industry within the state. 

ENERGY DEVELOPMENT ATTITUDES. 

There.is a State Division of Enertjy, b~t no fotmal stud~ exists on the use of 
Wisc6nsin.peat fo~ energy •. 

State does hot have. a peat development program. 

St~t~would have ~otential use for multiple small- and moderate-sized facilities. 

State has cre.ated anew Office of Mining, which will have peat harve·sting under 
its j~risdiction. 

ENVlRONMENTAL CONCERNS 

Otiginally wetlands consisted of 10 million acres; now, only 2~8 million remain. 
The stat~ owns 0~27 million, 1~6 million are privately owned, and the Federal 
anq local governments have the rema.i nder. 
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Table 4.3 Wi~consin Peat Devel·opment Factors 
(page 2 of 2) 

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

Wiscbnsin has many scattered wildlife and n~tural areas located on or adjacent 
to peatlands. 

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

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 
significant effort has been expended in the stat.e to develop renewable energy 
sourc~s. 

ALTERNATE ENERGY PROGRAMS 

Currently there is no energy production of oil, gas, or coal in the state, but 
hydroelectric, nuclear, and coal-fired power plants and a natural gas transmis­

sion system are extensive. 

Wisconsin currently has 35 power plants below 100 MW capacity. 

A wood-:-burning power plant is operating in Superior, Wiscon.sin. 

Forty J.Jerc;ent of the homes in northern Wi scans in are heated by wood. 

Many schools are being designed to use wood heating systems; ·many industrial 
plants use wood for steam and heating. 

---- -~,.,..,,.,..,----· .. ·-·-··~~~-~-
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4.5 MICHIGAN 

4.5.1 Resources 

. 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) Its 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 underqone similar morphological development.(75) As shown in 
Figure 4-4, the majority ot the large_ peatland~ are 1ocated in 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 6f 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 ~oils exist but have been reported not to possess good fuel grade 
characteristics.(30,100) 

4.5.2 Attitudes and Concerns 

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. If development occurs 
in the Upp~i Peninsula, Federal peat leasing policies will have to be established 
for National·For~st lands that contain ~xten~ive pea~ reserves. 

Within the state, there is a general optimism from representatives of government, 
and utilities that pe~t 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 lead to controversy over 
wilderness preservation and development. 

As indicated in Table 4.4, Michigan is very aware of the sensitive issues of 
development in wetlands and in the coastal zone and is especially concerned 
about air and water resource protection. The large agricultural and horticul-

. ture peat harvesting industry currently operating within the state has been 
affected by the enactment of strict environmPnt;:il real1lations. State law~ do 
not specifically forbid peat harvesting, but they do control offsite impacts 
such as discharge of water. The energy use of peat would be expected to come 
under the same scrutiny. 

4-22 



Table 4.4 Michigan Peat Development Factors 
(page 1 of 3} 

·PEAT RESOURCES 

Largest peat resources ar~ fourid in the Upper Peninsula. 

Current estimates of peatland suitable for fuel are significantly less than the 
older published resource estimates. 

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

A limited survey of Michigan peat has been begun by Michigan Technological Univer­
sity for the U.S. DOE through the Michigan Energy Resource Research Association 
(MERRA) •. 

ENERGY DEVELOPMENT ATTITUDES 

The state is currently conducting a peat resource fnventory jointly funded with 
DOE~ . 

The U.S. Forest Service administers land.with significant peat deposits on the 
Upper Peninsula but has not shown interest in development at this time because 
of availability of peat in the state and private sectors. 

' ' 

All gas and electrical production c~uld be int~astate. 

The interstate shipment of SNG out of Michigan may be politically sensitive. 

The Detroit Edison Utility Company conducted a brief peat utilization study and 
concluded that peat utilfzation does have potential for utilities in the Upper 
Penirisula 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 pe~t energy 
development or encourage peat-derived SNG developme~t, depending on the mood 
of the state residents. 

ENVIRONMENTAL CONCERNS 

Even though there is no Wetlands Protection legislation, the Inland Stream Act 
(Publtc 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 1s already a concern. 
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Table 4.4 Michigan Peat Development Factors 
(page 3 of 3) 

ALTERNATIVE ENERGY PROGRAMS 

·Oil exploration in the Pegion River has.been· curtailed to protect the elk 
and its habitat •. 

Within Michigan, peat development could potentially compete with wood-energy 
use. · 

For the development -Of a 20 MW wood~fired power plant, a 20 to 25 year payback 
period was required. The plant will start operating in Henry, Michigan. 

90% of Michi~an's energy is imported. 

OTHER FACTORS 

The state is promoting economic development within the Upper Peninsula. 

Present Michigan laws can be used to regulate drainage of wetlands. 

No reclamation law exists for peat; however, ON~ will not issue permits if 
suitable reclamation 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, built-up deposits, and composite. The upland depression bogs are numerous 
and generally 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 Oak Orchards 
Swamp (10 square miles), Montezuma ·swamp (10 square miles), and Cicero Swamp 
(5,120 acres).· Each of thes~ areas is currently being used as a wildlife 
refuge. (81 r 

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 Ontario Plain between Lake Ontario 
and the Adirondack Upldnds. 

Much of the New York peat resource was lost during the colonial period, when 
the upper two feet were burn~d for clearing operations. The general rate of 
deposition within the area has beeri estimated to be 1 f6ot per 500 to 1,200 
yea rs. (20) 

4.6.2 Attitudes and Concerns 

The known peat resources of New York State are in isolated depressions and large 
lowlands. Several of these peatlands would be required for a sinqle moderate­
scale plant. Known peatlands that could potentially support this scale of 
development are currently being used for agriculture and wildlife refuges and 
are available for dev~l-0pment. The state is currently revising its peat resource 
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8 LARGE PEAT lf\ND MUCK DEPOSITS, LITTLE DEVELOPMENT POSSIBLE 

Ill - ISOLATED PEATLANDS, SMALL BOGS 

A- ZONE OF CONTINUED PEAT RESOURCE INVESTIGATION 

B- ZONE IN WH~H PEAT WAS INVESTIGATED FOR THE BROOKLYN UNION GAS 
COMPANY 

C- AREA STUDIED BY C. CAMERON OF THE USGS (FINDINGS: NUMEROUS DEPOSITS 
OF LESS THA ~ 200 ACRES WITH DEPTHS RANGING FROM 5 TO 15 FEET; 
SAMPLED RESERVES CONTAIN 11.500,000 SHORT TONS OF PEAT, AIR-DRIED 
BASIS) 

Figure 4-5 New York Peat Resource Areas 
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estimates, however. The development of a peat harvesting facility might be 

regulated by the states surface mining laws which require an EIS and a site 

reclamation plan pribr to development. 
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TABLE. 4.5 New York Peat Development Factors 

(page 1 of 2} 

PEAT RESOURCES 

The peat resources in New York State (generally less than 400 acres and ~solated} 

could not support large scale development; however, small-sized development 
could potentially occur. 

Most of the peat resources are found along the Lake Ont~rio 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 currently used for agricultural or wildlife 
refuges. 

ENERGY DEVELOPMENT ATTITUDES 

The limited size of the isolated peat resources affects the pote~tial for har­
vesting numerous private or public peatlands. 

ThP. StatP.. is currently reassessing peat resources to determine pote.ntial for 
development. 

ENVIRONMENTAL CONCERNS 

The development of major peatlands along the southern shore of Lake Ontario 
will be affected by l~nd protected for wildlife. 
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Table 4~5 New York Peat Development Factors 
(page 2 of.2) 

Upper New York is'~considered the recreational area of the state; and develop­
ment would ha·ve to counter strong state interest in mai ntai ni ng low 1 evel s of 
development in this area. 

The state has a very .strong wetlands protection 1 aw that requires permits for 
all actions affecting ~etlands. 

The state has a strip mining act that requires thorough local and state EIS 

review. 

ALTERNATIVE ENERGY PROGRAMS 

Brooklyn Union Gas Company prepared a brief feasibility study of the potential 
·of peat util.ization for SNG production. 

The state is committed to all forms of existing fuels to supply large power 

requirements~ 

OTHER FACTORS 

Several universities in the state are investigatin~ peat resources for a number 
of different uses. 
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•4.7 MAINE 

4.7.1 Resources 

Although the individual deposits do not in themselves ~onstitute a major source 
of energy, several peat bogs could supply a small to moderate energy source. 
The state has estimated that the peatlands comprise about 0.77 million acres 
and is currently conducting a comprehensive 
to quantify the actual resource available. 
the state as shown in Figure 4-6.(107) 

statewide peat resource analysis 
Peatlands are located throughout 

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:,000,00·a short tons of peat.(22) 

4.7.2 Attitudes and Concerns 

The St.ate of Maine is currently conducting a peat resource inventory and re­
viewing the options for energy development. From these studies, it is antici­
pated that a definitive peat development program for small- and moderate-scale 
facilities will be developed.· The state deperidence on fuel oil and the readily 
a~ailable peat resources .have tended to encourage this development program. 
The use of multiple bogs over the life of a moderate size facility would re­
quire careful facility sitings and the establishment of an offsite transporta­
tion network. 

The state is reviewing technological options for direct heat, electrical~ SNG, 
and liquids production •. All .of thes.e proposals may have some applicability 
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Figure 4-6 Maine Peat Resource Areas 
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across the state; h6wever~ it i~ felt that the principal peat utilization mode· 

would be for small-to-moderate-sized electrical power and cogeneration facili­
ties. The principal reasons for s·uch development would be the inplace electri­
cal power grid, existence of several electrical companies, and the general lack 

. . . . 

of statewide gas transmission facilities. A summary of the factors that will 
affect the peat development ~re shown in Table 4-6. 

The existence of numero~s scattered wetlands, peatlands, and lakes within th~ 
state reduces the individual uniqueness of a particular peatland. Consequently, 
within this type of environment, the public and private environmental pressure 
to preserve each i ndi vi dual bog may not ·be great. . 

The state is.cognizant of the resource allocations that will be committed for 
a project and is establishing a steering committee composed of public and 
private groups that will aid in forming peat development policies. 
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Table 4;6 Maine Peat Deve]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 largP.- or moderate~scale energy facility; 
several bogs would be needed. 

The state and USG$, with.the financial and management support of DOE, are cur­
. rently reviewing the peat resources. 

The peat resources are generally well distributed throughout the state • 
• 

ENERGY DEVELOPMENT ATTITUDES 

. The state energy program is seriously reviewing peat d_evelopment for small-scale 
steam and electrical uses. The facility options being reviewed are for low, 
moderate,·or high Btu. 

The development of new energy sources would most likely be for local industrial 
and residential customers. 

The state energy office is interested in p~at-to-methanol liquids production. 

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

Although the staie has not adopted a definitive peat policy, it currently has 
the legal mechanisms to review any 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 p·olicies do not appear to 
restrict development of peatlands on a controlled basis. 

Peatlands are generally 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 gas {nto Mairie 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 oil at this time; offshore and overthrust gas and 

oil exploration may change this situation. 

The use of peat for a source of energy would compete to some degree with wood 
and bark power alternati~es. 

OTHER FACTORS 

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

Most of the peatlands in northern Maine are owned by the large timber 

and paper companies. 

Multiple small seal~ ~nd moderate scale developments are possible within the 
state. 
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4.8 NORTH CAROLINA 

4.8.1 Resources 

The major peatlands in North Carolina, as shown in 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. Pollen studies indicate the 

accumulation started approximately 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 decomposed, have a caloric value 

from 7,000 to 10,000 Btu per pound, with low ash.and sulfur content. The 

current development plan of the First Colony Farms, a private corporation, is 

to construct 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 actively pursuing a program to develop 

its peat resources for energy and agricultural purposes, North Carolina has a 
ufl"ique opportunity to 1dent1fy and solve environmental problems. lhe 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 analyses t:J the po"int where it believes it 
possesses the necessary technologies to develop a feasible medium-scale peat 

energy project from peatlands it owns • 
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Recently, the state of North Carolina has requested that First Colony Farms 
. . . 

_·prepare an environmental impact. assessment (EIA) on the development. The 
. state is concerned over the potential impacts that the large-scale drainage 
-. will have on the Ablemarle_;Pamlico Sound and estuaries·. Table 4.7 summarizes 

th~ factors aff~ctihg. 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 peatlands are in private ownership. 

There is ~xtensive use of peatlands for agriculture and forests. 

ENERGY DEVELOPMENT ATTITUDES 

A private corporation (First Colony Farms) is 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 coo~eratives 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 peat land energy development. 
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Table 4.7 North Carolina ·Peat Development Factors 
(page 2 of 2} 

Wetlands, surface, and ·groundwater proted ion programs are. very strong wi thi ri 
the state. 

The potential environmental impacts on the es"tuarine 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 t~e coastal plain wetlands. The South Carolina coastal 
wetlands encompass approximately £82,000. 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 areas are characterized by shrubs, small evergreens, and thorny vines 
that form impenetrable thickets. The stat~ is currently assessing its peat 
resources through the DOE-state program.(110) 

4.9.2 Attitudes and Concerns 

The coastal wetland areas support large stands of overgrowth and provide unique 
habitats within the state. The use of these resources will require a review 
under the South Carolina's coastal zone management program, as indicated in 
Table 4.8. Under this program, ha~vesting, siting, and potential secondary 
development factors require evaluation for protection of the coastal areas. 
The clearing of large wetlands will be of concern to environmental groups who 
want to protect the coastal a·reas 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 controlied by major tlmber and paper companies.(99,110) 

Estuarine areas support an extremely rich habitat and moderate-sized commercial 
fi.shing industry. The protection of these resources is of prime concern; any 
development would receive extensive review by local interests. 
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Figure 4-8 South Carolina Peat Resource Ar~as 



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 peatlands are in private ownership. 

Drainage of the areas for mil led- or sod-peat product1on may be d1ff1cu1t. 

v·ery 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 harvesting is currently tonducted within the state. 

ENERGY DEVELOPMENT ATTITUDES 

The development and management of the South Caro 1 i na coast for natural recrea­
tional are~s could be in conflict with peat resource development. 

Peatland development would come under the po_licy decisions of the Coastal Zone 
Managemeht P~og~am and Coast~l Council. 

The state is currently developing an energy policy, but peat will not be incor­
. porat_ed u.rit il a full as~>'essment 1 s 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 futur~ 
coastal development. 

Pocosins provide habitat for a number of end~ngered and threatened species. 

ALTERNATE ENERGY PROGRAMS 

Currently, there is little coastal energy production or industrial development. 

OTHER FACTORS 

A large majority of the peatlands are overlain by wetland forests that have 

value for logging. 

Current legislation is considered sufficient to handle peat harvesting 
ope rat i ans. 
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4.10 FLORiDA 

4 .10 .1 Resourc·es 

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 l~ss 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 expected 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 
reducti6n in agricultural productivity and a need established for additional 
agricultural lands in the future. There is some state-wide concern over main­
tenance of the agricultura·1 resource, the state's principal industry. Competing 
uses such as energy must necessarily be placed in perspective. 

The peat deposits within Florida are the principal surface aquifer within the 
state, and any large scale disruptions of this resource could have serious 
effects on receiving 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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GULF OF MEXICO 

I- LARGE/MODERATE 
SEMl·CONTIGUOUS 
MUCK AND PEATLANDS 

11- SMALL PEATLANDS 
IN CLOSE TO MODERATE 
PROXIMITY TO EACH OTHER 

Ill - ISOLATED PEATLANDS, 
SMALL BOGS 

MUCH OF FLORIDA'S PEAT 
IS CLASSIFIED AS MUCK 
IN CLASS I AREAS 

.. -

Figure 4-9. Florida Peat Resource Ateas 
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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 a~eas downslope of the proj~ct. 

Table 4.9 summarizes the factors concerning peat development in Florida. 
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Table 4.9 Florida Peat Development Factors 
(page 1 of 3} 

PEAT RESOURCES 

.Extensive peatlands are located throughout the state. 

A comprehensive peat survey was conducted by Davis in the 1940's.(112} 

ENERGY DEVELOPMENT ATTITUDES 

The state has very strong energy siting regulations that require consideration 
of regional impacts tin wate~ resources and wetlands. 

The large·agricultural indu~try 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 levels. 

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 intr11sions within the state have become a major issue. 

Certain peatlands would be expected 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 inch 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 deve"lopment of the state's wetldrrtb and would actively oppose the 
large-~cale 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 public interest and adverse 
impact on the delicate ecosystems and hydrology of the peninsula. ·In general, 
there is a resistence to large-scale projects involving wetlands. 

ALTERNATIVE ENERGY PROGRAMS 

The state has oil and gas production 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. 

ornrn f ACTORS 

l~rg~ acreage of peatlands have al~eady.been drained for agriculture and land. 
deve l opmetit. 
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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 product ion. 

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 LOU IS !ANA 

4.11.1 Resources 

The extent of the peat within the southern Louisiana Coastal Plain has not 
been well studied. The 1967 Soil Conservation Study 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 
low 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 g~s explciration, drainage right-of-ways, rice farming, and 
rahching 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, coastal, and delta areas. These areas constitute some of the most 
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valuable and sensitive environmental are~s within the state.(115) Energy 
development within these areas has been historically for oil and gas recovery, 
hydrocarbon 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 hydraulic 
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 RESOURCES 

Majority of peatlands are located in the coastal floodway and delta areas. 

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

Peat in coastal areas has high sediment and clay content, and, as a result, 
the fuel grade quality of th~ 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. 

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 energy 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 Louisi~na Peat Development 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 i~ Louisiana involving the conversion of private 
forest wetland to drained agricultural land has determined thaL Lhe drainage 
required a NPDES pennit under EPA and USF&W wetlands reguiations. Decisions 

. . 

such as this will affect future peat energy development in. the state. 

Wetlands and salt mars~ protection is a critical item within the state. 

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

Complet·ion ot 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 lP.vPl. 

Maintenance of fish and shellfish industries is of prime importance. 

ALTERNATIVE ENERGY PROGRAMS 

State is a net exporter of energy. 
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Table 4.10 Louisiana Peat Development Factors 
(page 3 of 3} 

Stat~ is currently interested in fu~ther exploitation of its oil, gas, geopres­
sure, geothermal, and coal 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 preC:ipitation 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 large geographical distribution of U.S. peat 
reserves, the heterogeneity of the affected ecosystems, and the di verse environ­
mental impact potenti~l 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 resolution 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: 

• Determination of the environmental feasibility of srriall, moderate, and 
1arge-sca1 e peat energy development; 

• 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; 

• Describing the environmental c~nditions of the u.s~ peat reserves; 

5-1 . 



• Definition of the major environmental variables controlling peat resource 

development; 

e Development of Federal iriteragency a.greements for generic environmental 

analyses of issues common to most sites; 

· • Coordination with interagency and interstate agreements on the coll~ction 
of environmental data; 

• Offering technical environmental analysis capabilities to interested 
jia rt i E:>S; .:i. nrl 

• · Elliciting peat development policy decisicins from Federal and state 
ageilci es. 

Each individual state program, contained within the overall peat environmental 
program, is designed to provide background e~vironmenta·l data and promote.the 
formulation of peat development policies within the state. The Federal program 

I ' ' t 

is structures to provide basic environmental research through interagency· agree~ 
ments, to perform R&D functions, and to define Federal wetlands policies and 
the role of peat inthe national energy plan. The joint state/Federal 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 peat energy 
development policies. In the future, the exteftt and detail of on-site field 
activities ~ill need to increase fdr 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 
a.re more appropriate than conduc;ting extensive and expensive detailf~d fiP.ld 
surveys. Due to the size and heterogeneity of peat resources, extensive field 
surveys should not take place until definitive sites have been selected for 
development; the financial burden of conduct_ing these .field programs will fall 

. to the peat energy dev_el aper •. 
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PHASE Ii 

DEANE PEAT PRELIMINARY SCOPING 
DEVELOPMENT - OF THE - ENVIRONMENTAL ACTION 

IMPACTS 

·PHASE 11 

OBTAIN THE DEANE DATA CONDUCT DATA COLLECTION - PARTICIPATION OF - REQUIREMENTS AND - - CONCLUDE WORKING - - AND PERFORM SPECIFIC -
FEDERAL/STATE AG~CIES - - ENVIRONMENTAL ANALYSIS - - ARRANGEMENTS ~ -

IMPACT ANALYSIS 
PROCEDURES 

·PHASE Ill 

PREPARE THE PEAT. . ..... DEVELOPMENT PROGRAMMATIC 
ENVIRONMENTAL ASSESSMENT 

FORMULATE FEDERAL/STATE ...___. PEAT DEVELOPMENT 
POLICIES 

FIGURE 5.1 WORK ELEMENTS·OF THE"PEAT ·DEVELOPMENT ENVIRONMENTAL PROGRAM 
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PHASED 
WORK ELEMENTS 

Define Peat 
Development 
Action 

Preli mi nary 
Scopin•J of 
the En·~; ron­
.menta l Issues 

· Obtain the 
Part ici pat ion 
of the State 
and Federal 
Agencies 

RESPONSIBLE AGENCIES 
AND AGENTS 

DOE 
Privete Contractors 

DOE 
Priv2te Contractors 

OBJECTIVES 

Deftne the objectives of the ?eat 
Development Program. Define 
the engineering options which are 
available to obtain these goals. 
Conduct pre 1 i mi nary R&D act i vi t ·i es. 
Fund preliminary environmental studies. 

Analyze the initial development 
options and scope the environTI~rntal 
issues. 
Conduct a preliminary environTiental 
analysis of the national peat~~rnds. 

DOE, federal Agencies Elicit initial response from the 
i nvo l:ved in envi ran- interested state/federal agen:i es 
mental research and to help develop a peat resear:h 
land management. development program. 
Individual State 
Agencies 

TABLE 5.1 

PRODUCTS 

Publish technical evalua­
tions environmental issue 
publications, stat~ of the 
a rt information. 

Publish a preliminary environ­
mental scoping docurrent, 
Define major, moderate, and 
minor impacts for the given 
development options. 

Obtain preliminary under­
standing to participate in 
a study. 
Determine necessary funding 
arrangements. 

WORK ELEMENTS OF THE ?EAT DEVELOPMENT ENVIRONMENTAL PROGRAM 
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PHASED 
WORK ELEMENTS 

RESPONSIBLE AGENCIES 
AND AGENTS 

Define data DOE 
requirements Federal Agencies 

and Environ- State Agencies 
mental Analysis Private Contractors 
Procedures 

Conclude working DOE 
arrangements, 
agreements 

Federal Agencies 
State Agencies 

Conduct data DOE 
collection and Federal Agencies 
individual pro- State Agencies 
grammatic Private Contractors 
analyses 

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 . 

RESPONSIBL·: AGENCIES 
~.ND .!\GENTS 

Prepare the Peat. DOE 
Development Private Ccntractors 
P rogra11111at i c 
Environment al 
Assessment 

Fonnulate Peat 
_Development 
Policies 

~ederal/State Land 
:Managers 
Agencies with Permit 
Review Powers over 
Wetlands 

OBJECTIVES PRODUCTS 

Assimilate the tonci se state wr"ite-ups . Draft prograrnmat i c environ-
a~d programmatic studies into a pro- mental assessment~· 

grammatic assessment - coordina:e the 
external environmental studies into 
the document. 

Define under what conditions peat 
energy development can proceed. 

TABLE 5.1· (Cont'd) 

Specific Federal/State 
policies and g~idelines 
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 necessary 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 consider~tion 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 suffi~iently complete to allow the states to 
establish the environmental quality and values of their peat resource areas and 
to provide 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 ~.~, have been divided 
into six major functional work groups: Air, Terrestrial-Botanical, Terrestrial­
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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TABLE 5.2 
FIELD ENVIRONMENTAL STUDIES FOR PEAT RESOURCE DEVELOPMENT 

FUNCTIONAL ENVIRON~ENTAL 
DATA REQUIREMENTS 

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

.·AIR ENVIRONMENTAL AND QUALI~Y ANALYSIS 

co x 
SOx x 
NO..; x 

"' TSP x 
Ozone x 
Air Pollution - Climatic Variables x x 
Peat Harvesting - Climatic Variables x x 

Ui Noise x I 
co 

TERRESTRIAL ENVIRCNMENTAL ANALYSIS 

BOTANICAL ANALYSIS 

. Timber Value:: x x x x 
Rare and Entangered Species . x x ·x x 
Community & Habitats x X. x x 
Wildlife ValLes Focd/H3bitat x x ·x x 
Re1egivation Potential x x x x 

· Habitat, Unicueness x x x x 
.Preservation Potential x 
Future Orgaric Use Pot~ntial x x x 
Recreational Potential x x x 
Pe.3t Types x x 
Stump and Wood Residuals . x x 
Net Productivity x x x 
Wetland Classification x x x 



... 
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 

G~OLOGY/SOILS x x x x 

WILDLIFE ANALYS:S 

Large Marrmal Habitat Value x x x x 
Small Mammal Habitat Value x x x 
Avian Habitat Value x x x x 
Rare and Endangered Speci~s x .X x 
Current Heating Usage x x x 

U1. Unique Ecosystems x x x x I. 

l.D Migrating ~ildlife Values x x x 
Wildlife Reclamation Val~es x x x 
Breeding and Feeding Areas x x x x 
Habitat Survival x x x x 
Species Di•ersity x x x 

. Commercial and Recreational x x x 
·Wildlife Values x x x x 

Net Productivity x x 

WATER RESOURCE ANALYSIS 

Water Quality Parameters x x x 
Hydrology Surface/Groundwater x x x x 
Downstream Water Users x x x 
Drainage Pctterns x x x x 
Contributing Areas x x x x 
Groundwater Environment x x X-
Flood Prone Areas x x x x 
Saltwater Jntrusion x x 
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FUNCTIONAL ENVIRO~MENTAL 
DATA REQUIREMENTS 

TABLE 5.2 (Cont'd) 
FI ELD ENV IRO~'.MENTAL STUDIES FOR PEAT .RE.SOURCE DEVELOPMENT 

STATE CONTACTS 
INITIAL LIMITED AERIAL/PHOTO AND DATA BASES, 
ONSITE SURVEYS LOCAL CONT.11.CTS RECONNAISSANCE PUBLISHED REPORTS 

AQUATIC ECOSYSTEM ANALYSIS 

Fisheries Co~mercia"/Other.Recreational 
Molluscs/Invertebrates 
Birds, Water-=owl, and Waders 
Vegetation 
Net Productivity 
General Resource Value 
Commercial and Recreational Uses 
Rare and Endangered Species and 
Unique Habitats· 

Reel amat ion Potential . 
Integration with Of-=site Species 
Breeding and Feeding Areas· 
Reptiles and Amphib· ans. 

SOCIO ECONOMIC AND LAND USE FEATURE ANALY~IS 

Ownership 
Current Use 
Access 
Market Land Values 
Agriculture, Silvicultural Use 
Infrastructure 
Future Use Designat~ons 
Utility Requ=rements 
Power Needs for Area 
Reclamation Potential 
Growth Attitu<les 
Taxes 
Solid Waste ~isoosal 

' 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 

x 

x 
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x 
x 
x 
x 
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x 
x 
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x 
x 
x 
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merely included here to illustrate their relative position in relation to the 
overall program. Each participating state could establish small experienced. 
~hvironmental research groups to analyze 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, previous 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 ~uring Phase II should be sufficient to meet 
each state's environmental demands when supplemented with later site specific 
data gathered from a project 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 pol icy makers would have access and 
use of the data for deci~ion· 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 vary1ng profess1onal interests 1n 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 level necessary for the project formulation. 

The formulation of specific workscopes within the participating states will 
evolve pr1nc1pal1y 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' Environmental Data 
Potential Subject, Data Bases and Knowledge 

AGENTS 

Climatologist . 

Forestry Department 

Fish and Wildlife Departments 

Division of Lands, Forests, Parks 

· Recreat 1onal 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 

Timber r·esuur·ce Vdlue~, µule11Lidl n~cldllld­

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 recr~ational use dnd Vdlues, pri11~ 

recreational lands, management objectives 

Data self-explanatory and permits •. 

Air photos, resource values, drainage 
controls, reclamation potentials, climatic 
data, so11 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 Hi story 

Museums 

Local Newspapers 

Fish and Game Organizations 

State Geologists 

Coastal lone Management Office 

Federal Park & Forest Managers 

GENERAL DATA AVAILABILITY 

Roadway access, load limits, fltiod 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 ~nd endangered species 

Socioeconomic data, local concerns, problems 
and needs 

Local resource values, usage, types and 
importance of mineral lea~ing 

Peat resource data, surficial and deeper 
geology, groundwater resources 

Wetlands and energy siting issues, .resource 
base 

Federal land use, ownership and management 
objectives, land values, climatic data 
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AGENTS 

Corps of Engineers 

TABLE 5.3 (Cont'd) 

GENERAL DATA AVAILABILITY 

Floodplain and waterway management, flood 
potentials, salt water intrusion 

Federal Housing Administration Local fl-0odplains and flood-prime areas 

State Clearing Hciuses Existing EIS 1 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 quality and potable water supplies 

River and Watershed Commissions Water quality, water resource, and.land use 
data, wate~ resour~e problem areas, potable 
wat~r suppl1~s 
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the program objectives and requirements should be stressed and less emphasis 
should be placed on structured workplans detailing how the individual partici­
~arits will accomplish their respective tasks. Initially, an effort to orient 
the researchers to the goals of the state and Federal peat development 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 issue 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 prO'grammatic 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 located 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 noteo in Table 5.4 there may be a 
number of agencies having particular experience within a given area, consequently, 
DOE management dec1s1ons w111 have to be made concerning which agencies should 
participate in the peat program. 

Participating by the peat resource states should not be precluded.from the impact 
modeling process. The control of a coodinated research program between state 
environmental and Federal agency impact modelers will rely on close management 
suppurt. The DOE program management should interface 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 should be analyzed by Federal interagency 

. support. 
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EPA 

Department of 
Agriculture 

Soil Conservation 
Service 

Agriculture 
Research Service 

Forest Service 

Department of 
Interior 

Geological Survey 

Fish and Wildlife 
Service 

Bureau of Land 
Management 

Department of 
Commerce 

National Oceanic 
and A:mospheric 
Administration 

Office of Coastal 
Zone Management 

AIR ENVIRONMENT 

A B. c 

* * * 

* 

TABLE 5.4 
FEDERAL AGENCY (EXPERTIZE) 

WATER & AQUATIC RESOURCES 

A B c 

* * * 

* * 

* * 

* * * 

* * * 
; 

* 

* * * 

TERRESTRIAL ENVIRONMENT 

A B c 

* * : 

* 

* 

* * * 

* * 
i 
i 
I 

' 
! i 

* * * i 

i 

* * * ; 

' 
\ 

: 

* * * 



(.11 
I 

........ 
'..J 

National Marine 
Fishery Service 

Department of 
Defense 

Army Corps of 
Engineers 

Department of 
Health, Education 
and Welfare 

Water Resources 
Council 

A 

AIR ENVIRONMENT 

B c 

* 

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

WATER & AQUATIC RESOURCES 

A B c 

* * * 

* * * 

* * * 

A. Environmental Inventory c:.nd Background Data 

B. - Environmental Modeling and Impact Analysis 

C. Issue Permits and Regulations 

TERRESTRIAL ENVIRONMENT 

A B c 

* 



The environmental inventories studies and impact analyses developed in Phase II 
should be closely controlled to ensure the studies do not go b~ond 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. 
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APPENDIX A 

ENVIRONMENTAL ISSUE AND ANALYSES AND 
DATA REQUIREMENTS 

Appendix 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 Environmental Issue includes Legislative/Institu­
tional Concerns, Environme~tal (or Public) Interests, Environmental (or Health 
and Safety) 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 la~s 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
regulated 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 criteria would be the objective 
of environmental impact mitigation plans which should be initiated at this early 
stage of peat energy pol icy development'. 

Finally, Action/Data Requirements are divided between the individual states and 
the Federal governments. The Requirements are structured to allow for efficient 
F~deral and state analyses and data transfer and for the de~ignation 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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~ATER RESOURCE ISSUES 

WR 3.4.1 Flood Water Runoff Response 

LEGISLATIVE/INSTITUTIONAL CONCERNS 

The potential for increased 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, 
tncreased flood levels can be legally blocked or be the cause for seeking damages. 

ENVIRONMENTAL INTERESTS 

In addition to the legal implications of increased floodwaters, these increases 
have severe consequences on downstream land uses, riparian habitats, and aquatic 
resources. Impact on any one o.f these wi 11 necessitate an environmental analysis 
under existing state and federal permits and will be carefully scrutinized by 
downstr~am land holders and environmental g~oups. 
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ENVIRONMENTAL GOALS 

Because of the various hydrological modifications that the watershed wil 1 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 floodplain 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 a~d 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 development scenerios. Models should be reviewed 
for the incorporation 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: 

• Define the impact of change in hydrology in relation to the size of 
the harvested area. 
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• Simulate rainfall and snowmelt flood responses from various harvesting 
and reclamation techniques. 

• Simulate flood responses for single and multiple site locations most 
suitable for moderate and large scales of development. 

WR 3.4.2 Groundwater Elevation Modification. 

LEGISLATIVE/INSTITUTIONAL CONCERNS 

The control and management of peatlands groundwater elevat1on should be discussed 
since most states have enacted regulatio~s protecting their groundwater resources. 
Anticipated federal regulations will be designed to protect both quantity and 
quality of groundwater resources. 

ENVIRONMENTAL INTERESTS 

Local and regional envi ronrnental interest 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 for'recreational, wildl1fe, or other 
purposes. 

ENVIRONMENTAL ~OALS 

ACTION/DATA REQUIREMENTS 

State - • If the peatlands a~e small and remote, it could be assumed that 
littie groundwater is used, and ttds issue shuuld only be addressed 
briefly. However, a more· rigbrous groundwater analysis should be 

. conducted where the peatlands are known or suspected contributors 
to a major, actively used ilquifiet. 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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•.Briefly detail the basic types, conditions, and mechanisms of the 

groundwater resources within the state's peatlands. 

• Determine the ~tatus of the aquifier's quality and use within these 

areas.· \ 

• Groundwater resources along coastal peatlands should be analyzed to 
determine the extend of saltwater intrusion and current pressures 

on fresh water aquifiers. Where groundwater data is lacking, a 
more detailed field investigation should be developed. 

DOE In conjunction with appropriate federal agencies, develop: 

• Groundwater drainability models for various peatland types such as 
. minerotropic and ombotrophic, fens~ depression bog, perched depressed 

bogs, and coastal peatlands. 

• Methods by which bogs can be· identified if hydraulically coupled 
with local ~r regional groundwater aq~ifiers. 

t Groundwater models to simulate dynamic groundwater level changes, 
drainage chara~teristics, and outflows in response to storm events, 
snowmelt, changes in interflow, peat wetability changes in peat 
storage capacity, hydraulic transmissibility, and differing peat 
harvesting and drainage techniques. 

WR 3.4.3 Potential Saltwater Intrusion Along Coastal Areas 

LEGISLATIVE/INSTITUTIONAL CONCEKNS . 

The development of an energy facility in the coastal areas wil I 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. 
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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 ~evelopment 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 iones. 

ACTION/DATA REQUIREMENTS 

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

t This top.ic should only be addressed for large scale devel'opments 
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 
generi~ study of potential saltwater encroachment from the drainage 
and harvesting of coastal peatlands. 

t Determine management and control strategies that can be used to pre­
clude saltwater encroachment. 
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WR 3.4.4 Modification of Surface Water Flow Patterns 

LEGISLATI~E/INSTITUTIONAL CONCERNS 

Within a peatland, the rearrangement of the surface drainag~ 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 and _offsite ponding resulting from changes in the area's 

' surface flow patterns. The agencies who would evaluate drainage changes are 
the state and federal environmental protection agencies, fish and wildlife 
services, water resources commissions, Corp of Engineers, and local soil ahd 

water conservation commissions.· 

ENVIRONMENTAL INTERESTS 

The loss of wetlands from drainage or ponding has become a critical local, state, 
and federal environment

0

al issue. Any project within a peatland area will be 
reviewed for the immediate impacts within the site and potential effects of 
surface drainage changes 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 goals 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; preventio~ of ponding; .rearranging surface flows to preclude downstream 
flooding and, in some areas, to preclude the chances of saltwater instrusion. 

A-9 



ACTION/DATA REQUIREMENf'S 

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

t Conduct field investigations on similar environments within the 
state to document the hydraulic and e.nvironmental changP.c; t.hat have 
occurred from previous wetland operations. 

• Determine the best management and ~onstruction practices should be 
determined that will minimize alterations of the natural surface 
fl ow patterns. 

DOE • 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 
~ffect 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 usP.d t.o indicate the limitations of the 
hydraulic· system with respect to water quality criteria, downstream water users, 
and aquatic ecosystems. 
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E~VIRbNMENTAl 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, and 60 day low flows for the 
state's peatl~nd area~. 

DOE -

In most states, the state geological surveys or water resource agencies 
could calculate l~w flow streamflow data which could be used for the 
peatland areas. The general areal extent of this hydrological analysis 
should be kept to a reasonable area where the low flow 1nfluences would 
not be impacted. After the generic hydrological model is completed, 

the net peatla~d 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 
low flows for water supply or habitat protection, more emphasis should 
be plac~d 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 
of the individual peatlands being developed. 

With the appropriate federal agency, develop peatland hydrologic models 
that will be applicable to the areas envisioned for development, scales 
of develripment, and for th~ specific methods of peat extraction. 
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WR 3.4.6 Increase Surface Mean Water Discharges 

LEGISLATIVE/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. If 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 c6ntrolled to reduce impacts on the downstream water q~ality 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 nonnal flow fluctuations. However, for moderate 
and large scales of development, this issue should be reviewed on the 
watershed basis. Large developments will require st~te criteri~ for 
acceptable surface discharges in order.to protect downstream water 
users and aquatic resources. 
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t For watersheds that have a high probability for peat deve 1 opment, 
det~rmine the mean monthly flowi and deviations. 

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

t Identify data gaps and water resource·requirements for future projects. 

DOE 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 dewatering options and define these discharges 
on a seasonal basis. 

WR 3.4.7 Alter t~e Hydrological ~udget 

LEGISLATIVE/INSTITUTIONAL CONCERNS 

-~ A primary concern with any moderate or large-scale wetiand 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 
wil 1 occur. The model outputs would be analyzed by the state and federal 
authorities who have jurisdiction ov~r flood control, soil and water resource 
management, and fisheries management. 

ENVIRONMENTAL INTERESTS 

Changes in the hydrologic budget of an area wil.1 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. 
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·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 resources, and to minimize impacts of development 

and reclamation. 

ACTION/DATA REQUIREMENTS 

State - o Classify the hydrological regime of the state's peatlands and 
construct a pr~l1m1nary hydroloylc.: uullyl::!L ur Lhl::! r·l::!~uur·L.e:;. 

o From the existing water resource data account for the annual major 
inputs and outputs of the peatland hydrological budget. 

o Detennine applicable water r.esource 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
tect ion from surfac~ 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 irreparably harmed 

• '· 

I 

by surface mining activities, local and national environmental awareness an.d 
. . 

pressure would fcicus on ·this issue. 

ENVIRONMENTAL GOALS 

Define what the net hydrological changes on the groundwater environment will be 
and determine whether this constitutes a significant impact on the maintenance 
of the area's~ gtoundwater resources. 

ACTION/DATA REQUIREMENTS 

State - • Gather data and as~ess the groundwater usages within the potential 
areas of peat development. 

1 Within peatlands which have a high probability for development, 
define the consolidated and unconsolidated aquifers, their major 
recharge zones, and cbnnection with peatland areas. 

1 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 supp1iers 
efforts should be made with the federal 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 E~apotr~nspiration Rate 

LEGISLATIVE/INSTITUTIONAL CONCERNS 

Currently, there are no direct regulations concerning changes in evapotranspira­
tion. However, under federal and state environmental protection laws, a large 
scale development project will need to analyze this factor with respect to 
potential local climate modification and changes in adjacent plant and animal 
communities. 

ENVIRO~MENTAL 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 REQUIREMENTS 

. State - • Determine, by contacting local and state agencies, and peat harvesting 
operators, the availability of bog or dryland evaporation and evapo­
transpiration data. 

• Review ·available hydrological· data to determine net peat land cvapo­
transpiration rate. 
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WATER QUALITY ISSUES 

WQ 3.5.1 Low pH Discharge$ 

LEGISLATIVE/INSTITUTIONAL CONCERNS 

Water from drainage, dewatering facilities, and process discharges must meet 

state effluent discharge standards for pH and must maintain the designated 
wuter quality classificc1tior1!:i uf the rece1v1ng 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 comment on any changes in the 

receiving stream's pH water quality. The problem would become especially 
acute if there are immediate downstream surface potable water users, or prime 
aquatic habitat resourc~s~ 
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ENVIRONMENTAL GOALS 

All discharges from peat deyelqpment will have to be controlled to meet state 
and federal existing discharge ·standards and not alter pH values of the receiving 
st~eam from the established criteria .• 

ACTION/DATA REQUIREMENTS 

State - o The state agencies should determine if any natural pH water quality 
impacts or stresses are occurring on the fisheries and fish habitats. 
States shotild establish how pH controls the diverse aquatic com~un1-
t: i es. 

1 Water quality data should be reviewed to determine seasonal fluctua­
tions· and range of pH. 

1 Gather existing pH and buffering data from· peatland and downstream 
waters. 

1 Review discharge permit files for water quality data resulting from 
·-- -- drainag_e of. pcatland5. 

1 Define ~xisting cases of.water quality problems with peat dewatering 
operations. 

DOE ·- • Gather water quality pH data from experi111e11Ldl hyt.lr"dulic mining opera­
tions and other ongoing peat harvesting and dewater·lny operdLlum •. 

• In coordi~ation with 6ther federal agen~iPs, 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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1 Define potential pH controls which can.be implemented within various 
development scenarios, such as natural buffering water treatment. 

1 Detennine the water quality experiences from the European peat harvest 
operations •. 

WQ 3.5 .• 2 Discharge of High BOD/COD 

LEGISLATIVE/INSTITUTIONAL 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 Discharge Elimina­
ti-0n (NPDES) System for release of process water from peat harvesting and 
processing have been established. With the development of large scale operations, 

water pollution standards governing BOD and COD discharges would be expected in 
order to maintain desi~nat~d stream water quality cl~ssifications. 

ENVIRONMENTAL INTERESTS 

The discharge of water containing BOD and COD from the peat harvesting and 
process facilities will come under the scrut1ny of various local and regional 
environmental groups, who persistently monitor potential impacts to states' 
water quality and aquatic environments. Through state and federal permit 
proc~dures, public interest in the project impacts on wat~r quali~y would be 
reviewed·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 - 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 
Rnn;r.nn nisr.hargP. limits frnm high pntP.ntinl nP.VP.lnpmPnt nrPn~. ThP 
results of these analyses should be used in conjunction with the federal 
generic mode 'Ii ng effort. 

• Review pollution case histories to determine the significance of 
bog water discharges on downstream oxygen deficiencies. 

• Collect published and unpublished BOD, COD, and Oxygen level water 
quality data from disturbed and undisturbed peatlands. 

DOE - • Assemble BOD/COD discharge data from peatland operations on federal 
lands and activities. 

i 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 potentials for treating process, dewatering, 
anrl rlrainage waters. 

• In cooperation wi~h 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 
guidelines. 
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Fishery management strategies within peatland drainages should be 
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 eutrophicati6n models 
have been developed, determi.ne the nutrient loadings which can be 
accepted from a.potential peat development.operation. This effort 
should be coordiriated with the generi~ modeling effort. 

Establish clear nitrogen and phosphorous discharge concentration 
criteria for bog drainage waters and process water. 

t Define effluent standards and methods, timing and location of sa~ple 

measurements. 

t ·Determine where no nutrient discharges can be made. 

DOE t Determine the effect of discharge on eutrophication rates. 

t Develop water quality models to determine the release of nutrients 
from hydraulic mining, dewatering, and field drainage programs. 

• Monitor water quality effluent data from ongoing ·peat harvesting. 
operations and dewatering operations. 

• Develop eutrophication rates and water pollution control strategies 
based on the above two requirements. 

t With interagency support, review the current com~uter models 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. Since undisturbed peatlands are 
remotely 1 ocated, 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 recla~a­

tion stages. 

ENVIRONMENTAL GOALS 

The main goal of the water pollution coritrol strategy would be to limit the 
addition of deleterious nutrients to normal runoff values and not to alter 
adversely-the natural nutrient loadings of the receiving stream~. 

ACTION/DATA REQUIREMENTS 

State - .The state water quality analysis program should be focused on gathering 
the available published and unpublished water and peat q~ality data 
within the developable areas 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 
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 
BOO/COD discharge limits from high potential development areas; The 
results of these analyses should be used in conjunction with the federal 
generic modeling effort. 

DOE -

• Review pollution case histories to determine the significance of 
bog water discharges on downstream oxygen deficiencies. 

• Collect published and unpublished BOD, COD, and Oxygen level water 
quality data from disturbed -and undisturbed peatlands. 

• Assemble BOD/COD discharge data.from peatland operations on federal 
lands and activities. 

• Obtain water quality discharge data from wild rice and cranberry 
bogs to determine potential water QL!_alit.Y prob.lems from the h.Ydraulic 
harvesting scheme. 

• Review the treatment potentials for treating process, dewatering, 
and drainage waters. 

• In cooperation with other federal agencies, develop ~ BOD/COD reac­
t iOn and reaerat ion model for potential wastewater discharges. 

• Review potential discharge permits to identify need for effluent 
guidelines. 
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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 ·quantitattve. 

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 processing 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 li­
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· th~ water quality 
contra l met.hods emp 1 oyed by the· project. 

Any parameter that could cause potentially adverse impacts on water quality 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 ~roducts could be ~eleased into the aquatic 
environment. 
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The release or potential release of toxic and carcinogenic compounds is a sen­

sitive issue with env.ironmental groups and the public. Current regulations 
place ~he burden of proof on the industry to provide evidence that process 
discharges are safe, and compatible with the intended surface and groundwater 

uses. 

ENVIRONMENTAL GOALS 

The environmental goal is to limit the discharge of organic compounds tci assure 
that aquatic species or potable water .systems will not be affected. 

Toxic c6mpounds need. to be identified, both in the peatland and processing fa­
cility, and water pollution controls must be established to prevent releasing 
th~se compounds into aquatic ecosystems~ 

ACTION/DATA REQUIREMENTS 

State - • The.state analysis for.the environmental issue should be primarily 
focused on gathering existing data and observations concerning in­
fluence and occurrence of organic acids. 

1 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 peatland£ can 
often be determined by ~nalyzing existing data on mineralization, 
and geochemistry of groundwater and surface water within the region. 
To limit 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 
required to determine the presence of heavy metals. 
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t Conduct spot check trace cation analysis at most potentially devel­
.opable peat resources in each state. 

t From geochemistry data, determine if any peat areas within the state 
could receive high metallic ground~ater inputs. 

- ·Survey existing state data bases for toxic and carcinogenic substance 
released. 

DOE - • Conduct generic research on the potential organic chemicals that c~n 
be naturally released from the peatlands and determine projected 
safe effluent concentrations of these chemicals. 

t From current federal peatland development projects, determine the 
leaching potential during harvest and dewatering. 

• Analyze liquid wastestreams from laboratory, POU, or demonstration 
facility for organic compounds. 

t Survey available literature to establish trace cations concentra­
tions in peat and consult existing heavy metal· bioassy datd for 

aquatic organism tolerances. 

• Gather. existing water quality data on trace cations from peatland 
drainage areas. 

• Conduct a study on cation movement from drainage, dredging, and de­
wate~ing operations from existing federal program~. 

t Confer with appropriate federal and state agencies to determine po­
tential effluent standards that may be· imposed on peat harvesting, 
dewatering, a~d energy processing. 
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DOE ~ • Conduct a thorough organic chemical analysis on natural arid induced• 
drainage from potential peat development areas. 

• Analyze the organic chemicals from all effluent waste streams includ­
ing dewatering discharges. 

• Conduct leac~ing studies and water quality analyses of all process 
solid wastes residues. 

• Determine the impact of any toxic or carcinogenic pollutants re­
leased to the water environment. 

t Review these findings for TSCA and RCRA controlled substances and 
perform other carcinogenic and toxological tests on unknown 
compounds. 

• In conjunction with other federal agencies, determine a specific 
field and laboratory testing procedures for toxological and carcino­
genic properties. 

1 Determine foreign research results on this topic. 

• Determine the environmental impacts and effects of these chemicals 
on potable water supplies. 

t Conduct bioassay analyses on fish and other aquatic 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 local and state environmental groups. 

ENVIRONMENTAL GOALS 

To control the discharge of solids, minimize important surface water resources. 

ACTIUN/DAIA Kc~UlKcMcNI~ 

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 . . 
potential site v~sits should be conducted on those suspected of 
discharging high dissolved and susp~nded solids. 

• Review water qua"lity prob-lems that have arisen from peatlands 
drai~age and management operations. 
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DOE - • Identify potenti~l bog dewatering operations that may provide data 
. . . 

for future water quality research purposes. 

• Coordinate.with appropriate federal agencies on the potential peat 
development effluents standards. 

t Gather water quality data from effluents from bog harvesting, rice 
or cranberry agricultural operations, hydraulic harvesting, peat­
land drainage, and lab and pilot plant dewatering operations. 

• Consult with· foreign peat producers to determine their 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 

. . . 
quality modeling shou.ld be conducted o·n a generic basis by the DOE with inputs 
from the state programs as defined below. 

The general state data requirements for the air quality issues include: 

• The characterization of the air pollution climatology and meteorology 
.of µe~t r~gion$. 

1 The characterization of the existing air quality network within the 
peat regions. 
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• The development of hi~torical data and trends. 

• The identification of airsheds and the priority classifications from 

State Implementation Plans: 

• The identification of non-attainment zones and priority pollutants 
which are currently in non-conformance. 

• The projection of other developments which may compete for available 
PSD increments. 

• 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 thennal dryers (0.031 gr/dscf or 0.070 g/dscm with a 
monitoring requirement) and for prieumatic 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 requir~ment). 
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ENVIRONMENTAL INTERESTS 

Environmental groups and the public can be expected to oppose peat harvesting/ 
drying operations that cause significant emissions of fugitive peat dust. This 
will be especially true for the local impacted area and along transportation 

corridors. 

Due to large open field peat storage requirements and several handling sequences, 
environmental groups can be expected to op~ose 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 harvesting/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 ~nd 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 experience in controlling fugitive dust during mil led-peat har­
vesting should be surveyed. 

The potential impacts of peat fugitive dust dispersion and fallout on terres­
trial and ~qu~tic resources should be estimated. 
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• 
Acceptable control techno_logies_ for milled-peat operations should be determined 
in conjunction w1t~ a~pro~riate Federal agencies • 

The seasonal aspects of the. dry harvest fog methods should be defined. 

DOE 
• Compare the costs and environmental factors for a wet harvest method 

with dry harvesting. 

• Assess regional peatland weather and ambient TSP levels to provide data 
input for fugitive dust impact analyses. 

• Consult with all applicable Federal agencies to determine their permit 
. requirements for fugitive dust emissions from storage and handling 
equipment. 

• 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 the 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 petroleum 
refineries and· fossii-fueled steam generators, with the exception of refinery 
catalyst 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. 

Ar.TTON OATA RFQllTRFMFNTS 

State See Section 3.6.0 

DOE 

• Determine process units with the potential CO emissions. 

• Identify low-CO emitting combustion equipment suitable for peat or 
peat-derived fuels. 

o Project CO emissions for peat synfuels plants and develop appropriate 
control strategies. 

o Determine the applicability of new source performance standards for 
peat faciliti~s 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 ih emission control strategies de­
signed to control ambient oxidant levels. The individual State Implementation 
Plans (SIPs) are beginning to address this problem. Oxidants (along with TSP) 
are on the EPA's control priority list and PSD review is required for nitrogen 
dioxide emissions exc~eding 10 tons per year. Similar NSPS for NOx from 

lignite-fueled steam generators and e.lectri~ utility $team generators is 0.60 
lb/million Btu. There are no emission standards specifically for synfuels 
plants; however, this is expected to change as commercialization occurs. 

ENVIRONMENTAL INTERESTS 

Environmental groups are expected to support the NAAQS for N02 in non-attainment 
areas and compliance with PSD increments in attainment areas for N02. 

ENVIRONMENTAL GOALS 

NOx emissions from burning peat or peat-derived fuels should be minimized. NOx 
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 

• 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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• Determine.future air quality programs with respect to nitrogen oxide 
emissions and emission controls in conjunction with other Federal 

agencies. 

• Characterize NOx emissions from combustion of peat or peat-derived 
fuels. 

1 Develop emission control strategies and estimate NOx 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 emission sources than the current 
standards on gaseous S02 since most of the emitted sulfur oxides are rapidly 
converted to condensed-phase particulate in the plume. NAAQS's for sulfur 
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 proximit.Y of Class I areas to _peat-rich areas may cause d1ff1culties i11 ob­

taining air quality related permits. PSD review is also required for sulfuric 
acid mist emissions exceeding one ton per year. NSPS for S02 from steam gen­
erators is 1.20 lb/million Btu, but it is more complicated for electric utility 
steam generators, which require a 903 reduction when emissions are 1 .• 20 lb/mil­
lion Btu and a 70% reduction wheh emissions are l~ss than 0.60 lb/million Btu. 

More appropriate to peat synfuels plants are the NSPS for petroleum refineries, 
which limit emissidns of SU2 trom sulfur recovery to .0.0253 (dL tern-percent 
oxygen) with continuous monitoring required. For comparison, the State of New 
Mexico limits coal gasification plant boilers to 0~16 lb/million Btu for S02 
emissions. 
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ENVIRONMENTAL INTERESTS 

Environmental groups are expected to .support the NAAQS for S02 in non-attainment 
areas and compliance with PSD increments in attainment areas for S02. Special 
interest in health effects of particulate sulfate has developed recently in con­
junctioh with ~rowing National and international interest in acid rain. 

ENVIRONMENTAL GOALS 

Peat combustion facilities should not be located in areas experiencing ambient 
S02 problems or in areas with known adverse meteorological conditions that 
would result in ambient S02 problems if new emission sources were introduced. 
SOx emission from burning peat or peat-derived fuels should be controlled to 
correct noncompliance with environmental requirements. Facility design should 
minimize SOx emission from fuel combustion in synfuels plants. 

ACTION/DATA REQUIREMENTS 

State - Refer to Section 3.6.0 

DOE 

t Detennine and model the S02 emissions for various peat-sulfur concen­
trations obtained.through the laboratory and demonstration testing 
phases. · 

t Define the mechanisms of sulfur reactions throughout the fuel processing 
stages and determine the most applicable pollution abatement procedures. 

• Conduct atmospheric dispersion analysis on the various S02 emission 
factors. 

• Consult with the appropriate federal agencies to detennine new source 
performance standards. for sulfur oxfde 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 wid~ violations of NAAQ's for TSP, 
including 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 yP.ar. The proximity of Class I 
areas to peat-rich areas may cause difficulties in obtaining air quality 
related permits. NSPS for particulates are 0.10 lb/million Btu from steam 
generators and 0.03 lb/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 lb/million Btu and for gasification 
plants, themselves, of 0.03 grain/scf. 

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 currP.ntly 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 plants should be con­
trolled through facility design. 

ACTION/DATA REQUIREMENTS 

State - Refer to Section 3~6.0 

DOE 

1 . Collect particulate emission data for all SNG process permits. 

• Cooperate with European countries to determine particulate emission 
rates and size analysis from commercial peat combustion facilities. 

1 Conduct air dispersion modeling on the emission dat~ and selected -1 

regional meteorological conditions: 

AQ3.6.6 Non-Metha~e 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. PSD 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 evaporat.ion losses from storage tanks 
and not to emissions from combustion sources. 

PAH's are coming under special scurtiny by the federal government because of 
carcinogenic properties, therefore, the government is developing strict 
standards to limit their release. .~ 
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ENVIRONMENTAL iNTERESTS 

Environmental groups can be expected to support the attainment of NAAQS fo~ 
NMHC and ozone in non-attainment areas and compliance with PSD increments in 
attainment are~s for NMHCs and. ozone. 

ENVIRONMENTAL GOALS 

Peat conversion t·aci lities will probably not emit enough NMHC to create a sig­
nificant problem. Emissions of NMHC's from storage vessles at peat synfuels 
plants should comply with environmental requirements. PAH emission from peat 

_combustion and from peat synfuels plants shouldbe in compliance wi.th health­
related requirements. 

ACTION/DATA REQUIREMENTS. 

State - Refer tn Section 3.6.0 

DOE 

1 In cooperation·with other federal agencies, determine work envi.ronment 
danger limits of PAH/NMHCis. Determine .where these concentrations 
.could occur• 

1 Consult with the appropriate federal agencies tp determine the state 
of kno~ledge concerning the c~rcinogenic properties and fate of these 
substances• · 

• Conduct a review of all processes which produce. these products, and 
determine control technologies to protect the health of the inplant 
workers. 
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• 
• Conduct a health and risk analysis on research and commercial facili­

ties. C.omparable 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 levels. 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-
p 1 i a nee with environmental requirements. Evaporation 1 osses from hydrocarbon 
storage vessels at peat synfuels plants should be in compliance with emission 
standards. 
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ACTION/DATA REQUIREMENTS 

State - Refer to Section 3.6.0 

DOE 

1 Gather ambient ozone concentration data, growth projections, PSD incre­
ments, and meteorological from peatland regions. 

1 Determine the SIPs control methodologies for photochemical oxidants. 

• Determine the NMHC emissions from burning peat and peat-derived fuels. 

• 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 exceeding one ton per year of lead, 0.2 
tons per year of mercury, 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 being 
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 impa.ct., P~at synfuels plants should be 
.designed to minimize emissions of metals into .the air. 

ACTION/DATA REQUIREMENTS 

State - Refer to Section 3.6.0 

DOE 

1 Determine metallic air emission from POU and pilot plant operations 
and the amount of potential metals emitted into the water and solid 
waste streams. 

e Gather operating·experience and research from similar European 
· fdd 1 it i es. 

• Conduct mass balances for metals on all R&D facilities~ 

e Determine metal concentrations in peat from selected regions. 

• In cooperation with other federal agencies define limit~ 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 pian. 

Most peatlands are in private 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 harvesting is currently conducted 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 policy decisions of the Coastal Zone 
Management Program and Coastal Council. 

The state is curr~ntly developing 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 

• Oetennine reduced sulfur .compound emissions froni peat"synfuel plants. 
'.': 

; :i: ·~· }. ; ; ·. ' ' .. : ; : 

o Since downstream process equipment contributes to reduced sulfur com-.. ;;: .... ·i/: ' 

pound emission, data can be ~eadily accumulated from similar ~q~ipment 
operation in the petroleum industry. 

AQ3·.6 .10 Nitrogen Compounds (Other than NOx) 

LEGISLATIVE/INSTITOTIONAL CONCERNS 

Currently PSD criteria and NSPS do not 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 

Environmental groups 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 

• Since downstream processing equipment tontributes to ammonia and hydro­
gen emission, data can be reviewed from operations of similar equipment 
in industry, such as petroleum refining equipment. 

• Project nitrogen compound emissions from peat synfuels plants. 

• Define emission control strategies to minimize these emissions. 

• In cooperation with other federal agencies determine appropriate con­
trol strategies for nitrogen compounds~ 

AQ3.6.11 Halogen Compounds 

LEGISLATIVE/INSTITUTIONAL CONCERNS 

The PSU significant emission rate tor t'lourides 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 ~lants. 

ENVIRONMENTAL INTERESTS 

Environmental groups can be expected to support emissions regulations on 
halogen compounds. 

ENVIRONMENTAL GOALS 

Establish emission levels for halogen compounds and minimize their release 
from downstream equipment. 
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. ACTION/DATA REQUIREMENTS 

State - Refer to Section. 3.6.0 

DOE 

• From similar process equipment, determine the emission characteristics. 

• Data should be accumulated on the operation of similar equipment in 
petroleum refineries and from current coal gasification and liquefac­
tion programs. 

t In cooperation with federal agencies, determine the vegetation that is 
sensitive to halogen compound emissions. 

·,'! 

• 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 inc'luding NAAQS goals. Opacity 11m1ts 

required for fossil fuel combustion under NSPS are 20% (27% for 6 min/hr). 
Photochemical oxidant control strategies are partially aimed at reducing vis­
ibility problems. No specific regulations exist for synfuels plants. In 
tlass I areas, visibility reduction is receiving increased ~ttention from the 
National Park Service's air quality division and has qecome a significant 

. ~~ro~lem in Weste~n Un~ted States. 
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ENVIRONMENTAL INTERESTS 

Visibility has recently been given consideration in air pollutfon control goais. 
Environmental groups .can be expected to support the attainment of visibility 
goals, especially in wilderness 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 

t 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 countr.ies 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 re~u lat ions 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 co~bustion 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 

• 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 C02 emissions. However, there is 
significant debate within the scientific and government communities on the 
impact of increased global C02 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 
possibly increase the atmospheric C02 levels over a long term period. 

ENVIRONMENTAL GOALS 

The changes in atmospheric C02 and its impact have not been determined. Con­
sequently, until this question has been resolved, emissions from synfuel. should 
be limited. 

ACTION/DATA REQUIREMENTS 

State - Refer to Section 3.6.0 

DOE 

t Determine the peat development contribution to carbon dioxide~ 

t Define potential control strategies should carbon dioxide emission 
controls be implemented. 
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AQUATIC ECOSYSTEM ISSUES 

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 rive~ basin commissions. There are a myriad of state and federal 
laws and regulations to protect and promote fishery habitats from development. 
They encompass freshwater, lacustrine, 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 groups such as the 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. 

• Collect unpublished observations and studies conducted in peat water­
.. shed areas on the fishery, use, habitat values, and ecosystem controls. 

• Define the indigenious species within and·downstream of peatlands. 

1 Determine the commercial, subsistance, and public value of this fishery. 

1 Define the critical fishery habitats within and downstream of the 
peat lands. 

• Define existing fishery management programs for peatlands. 

• 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 occurrence and range of _the areas protected rare and 
endangered fisheries populations~ 

• Through interagency agreements, define the fishery habitat values on 
federal peat lands. 

e Prepare potentiai fishery impact analysis with the appropriate federal 

fishery resources and land managers. 

1 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 specific natural bog discharges from a peat de­
watering process: Conduct bioassays on the eggs, juveniles, and 
adults of the indigenous commercial, sport, and subsistance species. 

• Detennine the European experiences within this area of impact. 

AE 3.7.2 Food Web 

LEGISLATIVE/INSTITUTIONAL CONCERNS 

Regulations protecting aquatic trophic levels stem from the basic legislation 
protecting fishery resources. These laws recognize that the maintenance· of 
lower trophic levels 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 

A-53 

... 



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 fonnulation of state policies. Where 
potential food chain impacts would be involved, environmental defense organiza­
tions would be expect~d to provide negative appraisals on the development. 

ENVIRONMENTAL GOALS 

ACTION/DATA REQUIREMENTS 

State. 

• In general, there is very Httl e specific research on this topic, con­
sequently the states will have to rely on the professional judgement 
of the agency and university fisher.v specialists. It is expected, rit 

this phase of the program, that specific work tasks and studies will be 
proposed for future stu.dy 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 physical 
and chemical stimulae. 

• Review published and unpublis~~d observations concerning natural ~nd 
developed peatland discharges for areas foodweb relationships and 
interaction. 
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DOE 

t Detennine by bioassay procedures any potential toxicological effects 
on eggs, larvae, juveniles, and adults of the key foodweb components 
that toutd be potentially impacted by peatland development. 

• Confer with the appropriate federal agencies to provide a literature 
search and discussion papers on potential peatland development impacts 
on these estuarine and aquatic tropic levels. 

t 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 1 aws dealing with the protection a.nd manage­
ment of wetlands, floodplains, coastal zones, streams, and lakes. The enforce­
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 (wetiands) 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 national 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 

• Identify critical water courses and their habitats within the borders 
of a peatland that would restrict deyelopment of peat resources. 

··• Encourage state participation in policy formulation of peat development. 

DOE 

t 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 regulations 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 

There 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 anticipated. 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 

· 1 Define the range and habitat of all rare, endange~ed, and unique. 
aquatic species within the state that could be potentially found 
within the states peatland areas. 

• Identify the data gaps in the above analyses and define a workscope 
f6r future studies in this area. 
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DOE 

•·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. 

1 Define unique habitat areas within the prime peat development zones 
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 wild_life and their habitats. 
However, numerous permit requirements of· fish and wildlife agencies, and the 
trend toward protection of coastal and inland wetlands by the federal and 
state governments dictates suitable methods for control of developments. In 
~ddition, a number of land classification re~ulations 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 development of wildlife. It is obvious that 
the goals of wildlife protection vary among these groups. Sporting associa­
tions, such as Ducks Unlimit~d, 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 
wild~rness and aesthetic, sci~ntific, and recreational pleasures 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 othe~ developments in peatland and wetlands. There 
is a.large body of information dn 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 to 
encourage the return of wildlife. 

State 

t 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. 

t Define game management practices within peatlands. 
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• 
1 Conduct a literature search on wildlife species that inhabit peatlands 

either permanently or seasonally; their abundance, diversity, food, 

and current survival pressure. 

1 From local contacts, research and literature searches, identify the 
key flora and fauna and their habitat requirements. 

1 Conduct the terrestrial environment~l analyses 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. 

t Establi~h 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. 

I Through interagency agreement conduct a terrestrial resource inventory 

of federal peatlands. 

1 Est~blish development and reclamation criteria for federal peatlands. 

• Determine the impacts of the Surface Mining Contr.ol and Reclamation 
Act on peat developm~nt. 

e Determine if peat development is an option considered in the emerging 
Federal Land Use Management Policies. 

TE 3.8.2 Endangered Species 

LEGISLATIVE/INSTITUTIONAL CONCERNS 

The federal government enacted the Endangered Spec1es Act of 1973 to provide 
for the protettio~ of threatened and endangered speci~s. Under this act, 
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federal agencies are prohibited from authorizing, funding, or carrying out 
actions, such as darn 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 federal 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 numbe~ of 
large-scale energy projects, such as the Tellico irntl New Melones Dam!;. In a 
number of cases, projects have been partially delayed because of discovery of 
endangered or threatened specie~ durin~ construction and later stagesi 

ENVIRONMENTAL INTERESTS' 

The protection of threatened and rare species has been a principal goal of many 
national environmental interest organizations. The National Audubon Sociely, 
American Ornithologist Union, Nature Conservancy, National Wildlife Federation, 
and the Sierra Club are just a few uf the organizations that advocate the prci­
tection of threatened and endangered species. In addition to these ~at1onal 
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 
critP.ria .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. Special programs, such as 
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reclamation, could be used to improve 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 also 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 listed threatened and endangered species and their habitats 
with the impact zones of a peat-energy development program. In all cases, to 
begin a meani~gful study, alternate sites must be selected for survey. 

I State 

DOE 

t Document the occurrence of rare and endangered species within peatland 
areas. 

t Define the state programs required for conducting field surveys for 
rare and endangered species. 

• Identify current and future recovery programs. 

• Define the critical habitat and presence of federal and state listed 
·~are and endangere~ species ~ithin the state peatland areas. 

• Through federal interagency agreements, conduct an initial analysis of 
potential threatened and endangered species and critical habitats 
within the peatland areas. 

.A-63 



• Through interagency agreements, define methods for conducting onsite 
flora/fauna evaluations to identify rare and endangered species. 

• Incorporate enhancement programs that could be considered in the 
recla~ation plans. 

TE 3.8.3 Unique Peatlands 

LEGISLATIVE/INSTITUTIONAL CONCERNS 

There are a variety of regulations and land use policies presently used by fed­
eral and sta~e governments to designate lands into specific protection cateqor­
ies. Currently, there is a trend in the federal government and, specifically, 
in the 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-five years, there has been increasing public interest in 
preserving unique, rare, or e~ologically 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 becbme important in the public interest. The Nature 
Conservancy has participated with the U.S. Fish and Wildlife Service and other 
environmental interest groups in acquiring land for preservation. 

ENVIRONMENTAL GOALS 

Any development of peat resources must be located to avoid interference with 
unique pcatland arca5. 
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.ACTION/DATA REQUIREMENTS 

To identify special interest peatlands, Griterion 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 

DOE 

• Identify the unique peatlands or bogs whic.h contain peat that have. 
been designated within the state: 

1 Identify peatla.nds .that are being considered for inclusion in either 
the n~tional or state programs. 

t Provide criteria for determining whether selected lands should be 
reviewed for classification. 

• In cooperation with other federal agencies, define the unique and other 
.general land u~e classifications of federal peatlands. 
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HEALTH AND SAFETY ISSUES 

HS 3.9.1 Dust Explosions and Fires 

LEGISLATIVE/INST! IUI IONAL CONCERNS 

Recommended practices for handling fine, combu_stible 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 th~se 
industrial activ1t1es. OSHA r·egulations also·apply, 

PUBLIC INTERESTS 

Any explosion potential that poses a hazard to the public is expected to result 
in intense opposition to the projeGt exhibiti~g the hazard. ~abor unions would 
oppose any unsafe working conditlons. 
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HEALTH ANO SAFETY ·.GOALS 

The develo~ment of safe practices for the handling of dust-generating peat or 
peat products will be needed. An alternative would be to develop peat utiliza­
ti6ri technologies that ~liminate du~t fire and explosion hazards •. 

ACT!ON/DATA REQUIREMENTS 

State - None. 

DOE 

1 In conjunction with the appropriate Federal 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 safety issues for drained peat bog harvesting and storage/stockpiling will 
be considered in the development of industrial.practices and codes. Specific 
OSHA requi_rements 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 

reach1ng beyond project boundaries. 

HEALTH ANO 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. 

. . 

ACTION/DATA REQUIREMENTS 

. State - None.·· 

DOE 

e Determine the conditions necessary for peat bog ignition, storage 
fires, and spontaneous ignition in conjunction with the peat devel­
opment program. 

• Develop fire prevention detection and control systems. 

HS 3.9.3 Metal Carbonyls 

LEGISLATIVE/INSTITUTIONAL CONCERNS 

Occupational. Safety. and Health Administration (OSHA) standards for metal 
carbonyls have been established. 

PUBLIC INTERESTS 

Labor unions can be expected to oppose ariy working conditions that may expose 
workers to metal carbonyls. 
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HEALTH AND SAFETY GOALS 

Working health can be protected if cond.itions necessary for metal carbonyl 
formation are prevented or if adequate precautions are taken to prevent worker 
~xpos~re, ~specially fro~ accidents.or maintenance operations. 

ACTION/DATA REQUIREMENTS 

State - None. 

DOE 

0 

1 I.nvestigate potential metai carbonyl formations in peat synthetic fuel 
facilities. 

1 Monitor POU and pilot scale plants to develop occupational health and 
safety data. 

• 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 hazard6us trace ele~ents. 

PUBLIC INTERESTS 

The public can be expected to support the. efforts of Federal agencies to devel­
op and enforce reg~lations int~nded to prevent public expos~re to hazardous 
materials. 
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HEALTH ANO SAFETY GOALS 

P~at 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 

• Characterize and identify trace elements in peat products and peat 
energy waste products. 

• Monitor POU and pilot scale plants solid waste streams. 

• Determine the reuse potential of all peat-related solid waste streams. 

e Through interagency review, determine materials which will be regulated 
by the respective acts • 

HS 3.9.5 Organic Carcinogens. 

LEGISLATIVE/INSTITUTIONAL CONCERNS 

A Federal cancer policy has r~cently been developed to coordinate regulatory 
activities between various responsible Federal agencies. Procedures for deter­
mining carcinogenicity have been d~veloped, and TSCA.~nd RCRA regulations will 
determine sate handlihg and disposal bf carcinogenic substances. 
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REGULATORY ISSUES 

RI 3.i0.1 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 actively opposing any relaxation in EO regulations in 
non-attainment areas. They are continuing their lobbying activities as new 
non-attainment regulations stemming from the recent Federal court decisions are 
being devel-Oped. 
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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 products, and waste products, should be checked for carcino­
: ·genicity and handled to prevent J.Jublk or worker exposure if u.ny c"urcinogcn!:i 

are.found. 

ACTION/DATA REQUIREMENTS 

State - None. 

DOE 

• Identify and characterize any carcinogens in peat products and waste 
products. 

• Monitor POU and pilot plant process and waste streams to generate 
environmental and health and safety data. 

• Conduct apprOpriate carc1nogenic studies uri suspected materials. 
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ENVIRONMENTAL GOALS 

Any development p_rogram must consider the regulatory constraints for the region. 
Compliance with these regulations involves siting, emission controls, and EO's. 

ACTION/DATA REQUIREMENTS 

State - Identify air quality non-attainment areas near peatlands. 

~ 

DOE - Determine, as discussed in Chapter 3.6, peat energy facilities, air emis-
sions, and ass~ss the restrictive impact of proposed and developing EO 
regul at i ans; 

-RI 3.lG.2 Prevention of Significant Deterioration 

LEGISLATIVE/INSTITUTIONAL CONC~RNS 

Prevention of Significant Dete~ioration (PSD) r~gulations are currently being 
revised following the federal court decision. Review requirements will not 
apply to small sources but can be expected to apply to Commercial SNG facili­
ties. the allowable increments for new air emissions will be restrictive 
near Class I designated areas. 

ENVIRONMENTAL INTERESTS 

Environmental grours can be expected to work for redesignation of any remote 
area, especially with wildlife values, to Class I status._ Many Indian reserva­
tions are showing some interest in Class I redesignation. Both of these inter­
ests are significant because of the proximity of peat-rich areas to Indian 
reservations and wilderness areas with wil~life vlaue. Envi~onmental groups 
are actively opposh1g any relaxation 1ri 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 - Monito~ 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 develbpin~ PSD regulations •. · 

• Determination of Redesignations from Class II to Class I should be 
followed to see if they will preempt future peat energy development. 
If there is a conflict, pl ans for peat energy projects should be 
brought into the decision-making process during PSD redesignations. 

RI 3.10.3 Hazardous Waste l{egulation 

· LEGISLATIVE/INSTITUTIONAL CONCERNS 

Oil 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 scilid waste disposal. Wastes which are 
classified as hazardous will require special disposal facilities and long­
term monitoring to detect fugitive losses to the env1ronment. 

ENVIRONMENTAL INTERESTS 

Environmental interests can be expected to support strict regulations govern­
ing ~azardous materials. Recent unfortunate and irresponsible practices ha~e 
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• 
adversely affected the public, severely in a few instances, and have focused 

attention on these issues • 

ENVIRONMENTAL GOALS 

Hazardous waste regulations need to be developed that involve complia~ce of 
sitings, waste disposal P.ra.ctices, and monitoring requirements. 

ACTION/DATA REQUIREMENTS 

State - None. 

DOE 

• The chemical nature of peat energy products and wastes should be 
determined so that they can be classified according to guidelines 
published in regulations. 

• Regulations affecting coal-conversion processes are currently being 
studied, and their appli~ability to· peat development should be 
assessed. 

RI 3.10.4 Environmental Assessm.ent Regulations 

LEGISLATIVE/INSTITUTIONAL CONCERNS 

Currently, Federal Corps of Engi~eer Dredge and Fill Permits require an EIS 
under NEPA. RCRA may also require an EIS for waste disposal permits. If the 
10 states reviewed the followirig st~tes have t~eir own environmental disclosure 
legislation: 

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 Determinations. The IES exposes the potential en­
vironmentai impacts of a project to detailed public scrutiny. Long delays can 
result if serious impacts are identified or if the tIS is not thorough 1n 1ts 

·delineation of· impacts. 

ENVIRONMENTAL GOALS 

A thoroughly detailed EIS should be prepared as early as possible for peat 
energy projects. Sign~ficant adverse impacts and environmental opposition 
should ·be identified early~ Mitigation measures for significant adverse im-
pacts should be incorporated into the project plans; many of these measures 
~ill be ~ite specific. 

ACTION/DATA REQUIREMENTS 

State 

DOE 

• Clearly define the state permit requirements and ascertain the controls 
and requirements of the st,ates surface mining regulations or peat energy 
development. 

• Establish a concise environmental impact modeling capability and pre­
pare a generi.c impact study which can serve as a basis for future peat 
development environ~~ntal ~valuations. 
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t Provide the initial forum for environmental impact scoping and define 
methods of impact 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, hanoling, 
transport, and disposal of organic residues from peat processing. 

ENVIRONMENTAL INTERESTS 

Improper disposal of residue would generate local concern. 

ENVIRONMENTAL GOALS 

The goals of 'solid waste disposal programs that has substantial organic mate­
rials ar.e 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 

DOE 

t. Evaluate disposal practices in comparable industries such as forestry 
for application. 

•· Evaluate or~anic re~idue productiori from peat harvesting operation. 

• In conjunction with other federal agencies, evaluate reclamation and 
·. .· 

disp6sal p~actices ~or organic ~esi~ues. 

SW ~.11.2 ·.Disposal. of Slag and Fiy Ash 

LEGISLATIVE/INSTITUTIONAL CONCERNS 

Solid wastes generated from the process facility wi 11 be regulated by state 
and federal acts. Specifically, the Resource Conservation and Recovery Act, 
will r~quire that waste generated be ~valuated as to the degree of hazard 
they have if released in the environment. Different disposal requirements are 
defined according to the waste's hazard. 

ENVIRONMENTAL INTERESTS 

The growing concern of solid waste leachate problems impacting local surface 
and groundwater resources is well documented. Environmentally acceptable 
storage and dis~osal of all process solid wastes will be~ che~klist item for 
most envir~nmental awareness would focus on th1s 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 accou~t for all process emissions. 

State - None. 

DOE 

• For all proposed energy conversion rout~5, innrg~ni~ 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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. APP~NDIX B - FEDERAL ENVIRONMENTAL LEGISLATION 

Legislation 

National Legisla.tion 
Policy Act of ·1969 

(N.EPA) 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 

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 so2 
TSP, N02, CO, and o3; more are being considered. 

·Affects all peat energy facilities. 

New Source.Performance Standards (NSPS) apply to 
coal-fired boilers and regulate so2, N02, and par­
ticulates. Lower emission levels are being consid-

.. ered, as are ~egulations for small particulates. 
Stricter standards specific to coal liquefaction 
may be forthcoming. 

Standards for h
1

azardous air pollutants limit mer­
cury, beryllium, and lead emissions, and currently 
limit coal types that can be used for demonstra­
tion p.lants. 

NSPS and regulations for the prevention of signifi­
cant deterforation may affect plant siting. Non­
attainment criteria may be extended to N03, which 
could affect plant siting. 

Best Available Control Technology (BACT) may be 
required for peat energy demonstration fa.cil it es. 
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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

vat1on Act of 1966 
PL 89-665 

Endang~red Species Act 

PL 93-205 

Applicability 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 

hasi s by stat.es or bi t:YA. 

A "No Discharge" goal has been set for 1985. 

Disposal of specific materials used in peat 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. 

Ide~tification of endanqered aquatic ·and terrest­

rial specier. at a pntr.ntial c:nn5tr11ction 5ite is 

required. ·MaY affect peat energy facility siting. 
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Legislation 

Fish and Wildlife 
Coordination Act 
PL 85-624 

MOU-1967 DOD & DOI 
E0-1977 

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 r·evi ewed to prevent or reduce 1 oss 
or damage to fish and wildlife. 

Controls permit action by Corps of Engineers~ 

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 ~or dredge and fill activi­
ties in navigable wat~rs. 

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., ~re limited and must be 
controlled. Health regulations will be forth~ 
coming. 
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Legislation 

Energy Reorganization Act 
of 1974 
PL 93-438 

Non-nuclear Energy 
Research and Development 
Act of 1974 (Section 13) 

PL 93-577 

Resource Conservat1on 
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 ~equired to ensure environmental accepta­
bility of the fossil energy and other technologies 
under development. 

Water availability assessments are required for 
demonstration and commercial plants; assessments 
are reviewed by Water Resources Council (WRC). 

Sol 1 d waste d1 sposal must comply wi Lh mus L s Lr i­

gent air and water standards; monitoring is 
required; state or EPA permits required for all 
landfills ~Y April 1, 1988; must comply with state 
programs for non-hazardous materials. 

Designated to reduce as much as possible long and 
short tenn impacts associated wiPh floodplain 
development. 

Requires each Federal agency to review policies 
concerning acquiring and managing Federal ·1ands, 
federally regulated programs, and Federal 
acthdties affecLi11y ldrru 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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Legi slat ion 

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 

Each agency must review possible alternatives and 
designate practicable measures to mitigate the 
impacts. 

The Federal government shall provide leadership 
in protecting and enhancing th~ environmental .and 
quality of life. 

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 agencJes. 

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 ~ct 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 regulation of surface 
and subsurface minerals extraction from Fede~al 

Public Lands. 

Wastewater discharges may require additional 
t,reatment for heavy meta 1 s 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 ~tudy. 
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NAME 

Louis Re.ed 

Keith Morehouse 

Sharon Farna 

Gilbert Key 

Jackie Campbell 

Dave Wesl e.v 

Charles Osolin 

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 or I i1 Leri u r 
Washington, D.C. 

Publications Assistant 
Office of Biological Services 
F1sh & 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. fish & Wildlife Service 
1375 K., Room 406 
Washington~ D.C. 

Office of Endangered Sper.iP.s 
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 Pla~ning 
EPA Region 
Chicago, IL 

Environmental R•view 
Environmental Protection Agency 
Washington, D.C. 

C-2 

TELEPHONE NO. 

202-343-5711 

202-343-4047 

202-634-4916 

202-343-4034 

202-343-6027 

202~235-2760 

202-395-5770 

· 31?-3S~-?155 

202-245-3006 
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• NAME 

Merwyn Reed 

Keith Miller· 

Frank Kelly . 

Richard Singleton 

Samuel Aschuler 

Dick O'conner 

Wildon Barton 

. Jess Lunin 

Bi 11 Baring 
' ' 

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 22.092 

Dept. of Commerce 
Office of Coastal .Zone Management 
2001 Wisconsin Ave. 
Was hi ngP /l, 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 Agriculture 
Be ltsvi 11 e. MD. 

Department of Energy 
Environment Divis1on 
Germantown, MD 20585 
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TELEPHONE NO. 

202-447-4052 

202-234-212.5 

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 Mor~enweek 

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 1 

Ala~ka 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 M1ch1gan 
P.O. Box 30036 
Lansing, Michigan 48909 

Biological Coordinator 
U.S. F1sh & W1ldl1fe Serv1ce 
Federal Building 
Fort Snelling 
Twin Cities, Minn. 55114 

Minnesota Peat Program 
Division of Minerals 
Dept. of Natural Resources 
Box 45, Centennial Office Bldg. 
St. Paul, Minn. 
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TELEPHONE NO. 

301-353-5895 

404-881-745$ 

907-276-0508 

.907-276-'0508 

907-276-0508 

517-373-2767 

612-296-4807 
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NAME 

El on 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 TELEPHONE.· NO. 

USFS Forestry Sciences Laboratory 218-366-8571 
North Central Forest Experiment 
Grand Rapids, Minn. 55744 

Wisconsin Dept. of Natural Resources 608-266-2121 
P.O. Box 7921 
Madison, Wisconsin 53709 

Division of State Energy 608-266-3427 
Room 201 
1 West Wilson Street 
Madison, Wisconsin 53702 

Wisconsin Division of Resource Management 608-266-2625 

Wisconsin DNR 608-266-0860 
Bureau of Environmental Impact 
Box 7291 
Madison, Wisconsin 53701 

Wisconsin Geological Survey 608-263-7384 
1815 University Ave.· 
Madison, Wisconsin 53706 

Michigan Energy & Resource 313-964-5030 
Research Association (MERRA) 

1200 Sixth St. 
Suite 328 
Detr:-o1t, Mi d1 i ya11 48226 

Geological Survey of the Dept. 
of Natural Resources 

Box 30028 
Lansing, Michigan 48909 

Michigan Energy Am1n1strat1on 
Dept. of Commerce· 

. P. o. Box 30004 
Lansing, Michigan 48909 

Milburn Peat Company 
Box 236 
La Porte, Indianna 46350 
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NAME 

Mr. Callom 

Don Innman 

Dr. William Cooper 
Chairman 

Dr. Lindo Bartelli 

Gail Melson 

Larry Witte 
Chief 

Dr. Paul Kindinger 

Calvin Lutz 

Or. Henr.v Webster 
Chief 

CONTACT LIST (cont) 

AGENCY/ADDRESS , 

Research Dept. of Michigan Public 
Service Commission 

P.O. Box 30221 
Lansing, Michigan 48909 

Environmental Enforcement Division 
6th Floor, DNR Mason Bldg, 
Lansing, Michigan 48927 

Michigan Environmental Review Board 
State of Michigan 
Bux 30028 
Lansing, Michigan 48909 

Michigan Technological University 
School of Forestry 
Houghton, Michigan 49931 

Legislative Science Advisor's Office 
State of Michigan· 
P.O. Box 30036 
Lansing, Michigan 48909 

Water Division 
Dept. of Natural Resources 
State of Michigan 

.r.o. Box 
Lansing, Michigan 48909 

Marketing & Trade Divis1on 
Michigan Dept. of Agricultural 
P.O. Box 30017 
Lansing, Michigan 48909 

State Dept. of Agriculture 
State of Michigan 
Dept. of Natur•al Rc!;uurces 
P.O. Box 30017 
Lansing, Michigan 48909 

Forestry Division 
Michigan Dept. of Natural Resources 
5th Floor, Mason Bldg. 
P.O. Box 30028 
Lansing. Michigan 48909 
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TELEPHONE NO. 

517-373-8690 

517-373-3503 

51} -353-226 2 

906-487-2498 

517-373-2767 

517-373-3930 

517-373-1054 

517-373-'!051 

517-373-1275 
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• NAME 

Johathan Cain 

Marvin Cooley 

David Jenkins 
Chief 

tONTACT LIST (cont) 

AGENCY/ADDRESS 

Special Assistant to the Governor 
Office of the Governor 
Stat~ of Michigan 
Lansing, Michtgan 48909 · 

Project Leader rn:char~e of 
Southern Michigan Peat 

DNR Wildlife Division 
P.O •. Box 30028 
Lansing, Michigan 48909 

Wildlife Division 
Michigan Dept. of Natural Resources 
P.O. Box 30028 
Lansing, Michigan 48909 

Raymond D. Schofield DNR Wildlife Division 
Stevens T. Mason Bldg. 
Lansing~ Michigan 48909 

Thomas R. Doyle Environmental Protection Specialist 
Dept. of Natural Resources 
P.O. Box 30028 
Lansing, Michigan.48909 

Herman Muskatt Dept. of Geology 
Utica College of Syracuse Univ. 
Utica~ NY 13502 

Bod Denine NY State Geological Survey 
Cultural Education Center 

,Room 3140 
Empire State Plaza 
Albany, NY 12230 

Vance Bryant . NY Dept. of Envi ronrrienta l Conservation 
Land Resources Subdivision 
Bureau of Minerals. 
Albany, New York 12233 
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TELEPHONE NO. 

517-373-3427 

5]7-373-1263 

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 
Censervation 

13urP.il u of F. ner!JY 
Room 510 
50 Wolf Road 
Albany, NY 12233 

NY Dept. of Environmental Conservation 
Bureau of Environmental Protection 
A 1 ba ny, 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 Caronna' Energy Institute 
P.O. Box 12235 
Research Tria~gle Park, NC 27709 

U. S. Geoloqical Survey 
Water Resource Division 
P.O. Bux 2857 
Raleigh, NC 27602 

Technical Services 
Dept. of Natural Resources 
P.O. 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 

·919-755-4510 

919-733-4058 

404-881-3012 
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NAME 

Torgny J. ·Vi gerstad 
Project Scientist 

Buck Reed 

Marsha· Elder 
Energy Specialist 

Bill Partington 

Dale Walker 

Jake Varn 

Scott Pickrell 

Mr. Woodward 

CONTACT LIST (cont) 

AGENCY /ADDRESS TELEPHONE NO. 

South Carolina Energy Research Institute 803-256-6400 
Suite 607, First National Bank Bldg. 
Maine at Washington 

·Columbia, SC 29201 

Wetlands Ecologist 813-893-3624 
National Wetland Inventory 
Fi sh and Wildlife Survey 
9670 Executive Center .Dr~ 
Suite 217 Dade Building 
St. Petersburg, FL 33702 

Florida En vi ronmenta l 904-488-4807 
Regulation Commission 

2600 Blairstone Rd. 
Tallahassee, FL 32301 

Environmental Information Center of 305-644-5377 
Florida Conservation Foundation Inc. 

935 Orange Ave. 
Winter Park, FL 32789 

Florida State Energy Use Office 904-488-6146 
Governor's 'Energy Office 
301 Bryant Office 
Tallahassee, FL 32301 

State Office of the Secretary 904-488-4807 
Florida Dept. of Environmental Regulation 
2600 Blairstone Rd. 
Tallahassee, fl 32301. 

Florida Soil & Water Conservation 
Council 

P.O. Box 1269 
Gainsville, FL 32602 

Florida Division of Resource Mgmt. 
State Lands Bureau 
2600 Blairstone Rd. 
Tallahasee, FL 32301 

904-376-1990 

904-488-7500 

Mr. Thomas C. Landrum Director of Research & Dev~lopment 
Louisianna Dept. of Natural Resources 
P.O. Box 44156 

504-342-4594 

Baton Rouge, LA 70893 
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APPENDIX P 

LETTER ANO QUESTIONAIRE 

This Appendix contains the Letter and Questionaire sent to the 
participating states conducting joint state/federal peat 
resource analy~es~ 

D-J 



September 19, 1979 

TI-MC-025-014 

Dear 

UOP/$.DC 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 ma.v 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 wi'l l serve as 
a basis for developing programs to resolve and answer them through DOE cooperat­
ive efforts with participating states and other federal agencies. Ultimately, 
DOE will be able to use the data which are collected through state participation 
in determining whether the peat program should become part of the National 
FnP.rgy Pl an. · 

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 development. 
We are especially interested in key personnel in the state who h'ave wo.rked in 
peat~related areas. We feel at this time, you are the most capable person to 
~ontact the appropriate agencies and personnel. 
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TI-MC-025-014 
Page 2 

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 fo 11 owing state ag~nci es or organizations should be contacted to· determine 
their knowledge and.interest in the peat development issues. 

o Agriculture 

o Environmental Conservation 

o Governor and Legislature Energy Advisory Boards or liaison 
personnel 

o Geological and Mineral Survey 

o Forestry 

o Fish and Wildlife Services 

o Public Utility Commission 

o Bureau of Mines 

o Water Conservati6n/Natural Resources 

o Governor or Legislative Panels on Environmental Affairs 

The basic inquiries are to determine: 

I. Major issues involved in development of peatlands. 

II. Current and potential agency attitudes and policies with 
regard to development of peatlands. 

II I. State agency perniit mechanisms for assessing peatl ands for 
development. 

IV. Qualitative estimate of the peatland resource. 

V. Uniq11e environmental features and problems associated with 
state peatland development. 

VI. /\~ency·awareness of potential development issues. 
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TI-MC-025-014 
Page 3 

We look forward to working with you in this study. The infonnation that you· 
provide on the state will help to clarify the critical issues in peat develop­
ment a~d provide a more coherent pr6gram 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 Or. Kopstein. We intend to develop a close contact with your office to 
assure free flow of infonnation. I will be contacting you in the next couple of 
days to discuss the questions and purposes in more detail. 

Th~nk .vou for your. assistance. 

Si nr.P,rP. l y, 

Enclosure 
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• 
EXAMPLES OF QUESTIONS & TOPICS FOR STATE AGENCIES 

A. ENERGY 

l. Does the state have a comprehensive 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. 

B. RESOURCE 

l. What is the current knowledge on the type, extent, and distribution 
of peatlands in the state? 

2. Have the peatlands and peatbogs of the state been inventoried either 
by state or industry? 

3. What agencies are in charge of developing the resource inventory? 

C. LAND USE 

l. 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. Dries th~ state Land Use Commission have defined policies on 
peatlands? 

4. Are there peatlands involved in future development plans not specific 
to the use of peat, i.e., clearing and stripping of land for mining 
berieath peat, and c6nversion of peatlands to agriculture? 

5. Are peatlands and peatbogs protected by state regulations, legislative 
titles, or other methods? 

o~s 



6. 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? 

7. Where are the federal designated wildlife refuges, national forest, 
parks, wilderness areas, and other defined national resource management 
areas? · 

8. 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? 

9~ Are there forest products currently being harvesting from peatlands? 
What· i.s the acreage a~d quality of the product? 

O. 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? 

2. What agency would acquire the leasing and regulatory authority, if 
large scale peat development occurs? 

3. What agencies are concerned with peat development 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? 

4. Does the state have a land use planning commission that covers the 
development and protection of lands within the state? 

5. Does the state have a major project siting program? 

6. Which agency of the state monitors the horticultural and agr{cultural 
peut industry und how is the program administered? 

[. ENV IRONMEf'frAL 

2. 

3. 

4. 

5. 

Do existing environmental regulations cover potential peatlands de~elop­
ment or will srecific regulations and controls need to be promulgated? 

Does the state have a wetland p~otection.act? 

noes the state have a wetland classification system? 
I 

Does the state have a coastal zone management plan? 

What are the current state environmental policies regarding peatland 
development? 

D-6 

• 

-



I 

· 6. Does the state have a peatland or wetland reclamation policy? 

7. Does the state have an environmental impact statement requirement 
and how is the applicability of the development to EIS determined? 

8. Is there a state surface mining control tegulation that covers the 
extraction of peat? 

F. R[S[ARCH 

l. Are there commercial or research projects in the state that are 
involved in utilizing peatlands for agriculture, forestry, treatment 
of sewage·effluent, erosion and b~jfer control arouhd other industries, 
and associated drainage of peatlands. 

2. What research has been conducted on water quality and hydrology of 
peatlands and subsequent affects from development of peatlands? 

3. Have there been any studies on health effects of the release of 
materials from peatlands? 

G. PUBLIC INTEREST 

l. What specific environmental and public interest organization would 
be involved iri the peat development program? 

2. 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 
p~at development plan? 
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GLOSSARY OF TERMS 

Adsorption - Adhesion of the molecules of a gas, liquid, or dissolved substance 

to a surface. 

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. 

Anthracite - The oldest form of coal. It is hard and black, burns with little 
smoke, and has a heating value above 14,000 Btu/lb. · 

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 underla1n by an impervious layer of 
rock or clay; or it may be confined, in which case it is encased on all 
sides by impervious mateiial 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 Ava~lable 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. 
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Bench Scale - A processing unit used to test a concept 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. 

Biogasification - Conversion of liquid or solid matter into a gas by digestion 
of the matter by microorganisms. 

Biomass - The 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/lb. It is the most common coal. 

BOD - Biochemical Oxygen Demand, a measure of the biodegradable material in 
water detennined 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 standin~ 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 orie degree Fahrenheit. 
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Bulk Density - The mass per unit bulk volume of a dry material. 

Cation - A positive ion. 

CEQ - Council on Environmental Quality. 

CO - Carbon monoxide. 

C02 - Carbon dioxide. 

Coalesced Domes - Subarct.ic bogs developed through the lateral growth and join­
ing of adjacent domed peat1ands. 

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 c.ontent about 693 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. 

F-4 



Colloidal - Adjectival form of the word colloid, which is a substance comprised 
of insoluble particles so fine that they will not settle out from suspen­
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 directions. 

Cross-flow - A flow of process materials at right angles to each other. 

CS2 Carbon disulfide~ 

CZM - Coastal Zone Management. 

CZMP - Coastal Zone Management 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 surrounding 
terrain. 

Oewatering - ThP. pror.P.ss 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 bacteria 
and its interrelated physical and chemical environment. 

EIA - Environmental Impact Assessment. 

EIR - Environmental Impact Report. 

EIS - Environmental Impact Statement. 

FO - Emission Offset. 

EPA - Envi ronmenta.l 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 primarily 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 col or, and has a pH ranging from 
3.5 to 4.5. 

Fixed Carbon - The solid combustible materials remaining aft~r volatile mate­
rials have been expelled from a solid fuel by heat. 
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Flyash - Airborne particles of ash resulting from direct combustion • 

Food Web - All 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 fonn 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 injectiun 
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~ cattails, and associated plants. It has a medium degree of decom­
posi t1on, is dark reddish brown to black in color, and has a pH between 
4.0 and 5.5. 

H2S - Hydrogen Sulfide. 
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Hydrogasification - A gasification process in which peat. or coal is reacted 
with hydrogen to fonn methane •. 

Hydrogenation - 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 uniting with water. 

Interflow - Unsaturated groundwater flow. 

Interstitial Water - Water contained in small crevices within a substance. 

Lacustrine - Of or pertaining to, or grow1ng 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 mois­
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 
slowly 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., grdundwatef 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 Policy Act. 

NESHAP - National Emission Standards for Hazard Air Pollutant. 

NIOSH - National 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 Hydrocarbon. 

POU - Process Development Unit, a unit larger than bench sca'le 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 liyer or small thickness of peat. 

Pellet - A small ball or rounded mass of peat. 

Permafrost - Permanently frozen subsoil. 

pH - A symbol for the degree of acidity or alkalinity of a solution. A pH 
value of 7 indicates a neutral.solutfon; pH values from 0 to 7 indicate 
decreasing acidity, and values from 7 to 14 indicate increasing alkalinity. 

Pilot Plant - A test unit, larger than a POU, in which the integrated opera­
tions of a process can be tested. 
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Plateau Domes - A well developed bog having the fonn of a large flat plateau 
with relatively steep marginal slopes. 

Pocosin - A low, swampy region of the coastal plain of the southeastern United 
States, typically havi n~, extensive stands of pond pine and a thick under­
growth of evergreen shrubs. Although the topography appears unusually 

·flat and featurel ~ss, pocosi ns 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 p~atland 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 w.ildlife habitat. 

RCRA - Resources Conservation and 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 highly decomposed form of peat having less than 33% fiber. It is 
shapeless, brownish black to black in color, and moderately acid (pH 4 to 

. 5.5). 

sctd - Standard Cubic ~eet per Uay. 

SOWA - 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 Plan. 

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 example, contains 3% solids, 97% liquid. 

SNG - Substitute Natural Gas. 

·socioeconomic - Of or involving both scici~l and economic factors. 

Solvent Extraction - Removal of desired components from a substance by immers­
ing the substance in a liquid solvent that dissolves some components more 
than others. 

SOx - Sulfur Oxides. 
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. S02 - 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 permanently covered by water and has more 

than 25% tree cover of species that reach at least pulpwood size.· 

Thermal Oxidation • 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 regions. 

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) that are given off as 
qases when a solid fuel is heated under specified conditions. 
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Wet Carbonization - A process in which the percentage of fixed,carbdn 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. 

Windrdw - A row of material, as harvested peat, hay, or grain, brought tog~ther 
to dry before being processed further. 
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