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I NTRODUCTION 

The Draft West-Central North Dakota Regional 
Environmental Impact Study on Energy Develop
ment was prepared in September 1 977 and re
leased to the public in March 1 978. The public 
review period (which was extended from 75 to 85 
days) ended in June 1 978. The large Draft Study 
was also accompanied by a Summary; and Techni
cal Supplements on economic and social condi
tions, climate and air quality, land use, and the Fort 
Berthold Indian Reservation. 

Three informational meetings and six formal 
public hearings were held throughout the seven 
counties. The comments from letters and testimony 
transcripts were helpful in identifying parts of the 
Draft Study that needed correction, clarification, or 
expansion. As necessary as some of the changes 
were, most information in the Draft Study is still 
accurate and complete. Many changes reflect addi
tional research and analysis which modifies or sup
plements information in the Draft Study, but most of 
the original material did not warrant a complete 
reprinting (the notable exception is in Climate and 
Air Quality, where major changes reflect the Clean 
Air Act Amendments of 1 977 and an expanded 
discussion of effects on human health, animals, 
and vegetation). 

Therefore, the Final Study includes new infor
mation, changes in analysis, corrections, and re
sponses to specific comments. The Final Study 
must be used in conjunction with the Draft Study 
for a complete display of information and analysis. 

It was impossible to reflect all proposed action 
and legal changes throughout every aspect of the 
detailed analysis, especially since some conditions 
were changing even as the Final Study was being 
prepared. However, this study is not a decision 
document, but is a base from which better planning 
can be done and against which changing conditions 
and new information can be measured. The study is 
now being used to identify areas requiring further 
research for legislative conferences and is being 
used in hearings on industrial permit applications. It 
is also expected to be used in reaching state coal 
leasing decisions, in the state reclamation program 
(including determining lands unsuitable for coal 
mining), in state planning activities related to 
energy development, and in identifying potential 
coal development and supplies. 

This Final Study is divided into two parts. Part 1 ,  
"Revisions to Draft Study," is arranged by major 
subject area (animals, vegetation, social conditions, 
proposed action, alternatives, etc.). Part 1 includes 

all changes resulting from public comments or inter
nal reevaluation. Some of these changes are sub
stantial. Part 1 also includes minor technical and 
editing corrections, clarification, modifications, new 
information,  and revised visuals. Most of what is in 
Part 1 is also in Part 2 ("Response to Public Com
ments"), but Part 1 is for the convenience of the 
reader so that all changes can be found in one 
place without reading through all comments and 
responses in Part 2.  The extent of changes made 
in Part 1 is in part an indication of the public con
cern shown for a particular subject during the 
review. 

Part 2, "Response to Public Comments," is ar
ranged by comment followed by response. Some 
duplication is caused by letters which accompanied 
verbal testimony. This duplication was not eliminat
ed because in some cases (1 ) the written letter was 
more explicit than the verbal testimony, (2) the 
letter or testimony included additional i nformation, 
or (3) the verbal testimony included panel discus
sion. The 1 1  repetitious introductions from the 
public hearings were not eliminated because of the 
paginated certified transcripts, and because we did 
not wish to tamper with public comments in any 
way. Some opinions were not addressed, nor could 
they be; but wherever pOSSible, answers were 
given. Also, some of the answers in Part 2 which 
do not affect the Draft Study are not included in 
Part 1 .  

M inor changes on visuals are simply listed. 
Page size visuals which were reprinted are included 
in Part 1 .  Large "overprints" of color Map 2-36, 
"Endangered Species," Map 2-42, "Recreation Re
sources," and Map 2-49, "Transmission Systems" 
are included in the map packet at the back of this 
Final Study. Map. 2-51 , "Subsurface OwnerShip" is 
being revised by federal and state personnel and 
will be available at a later date. 

Some of the notable changes in Part 1 ,  or clari
fication in Part 2, as a result of public comments 
included: 

(1 ) Major reassessment of air quality related to the 
Clean Air Act Amendments of 1 977, and other 
major additions to the climate and air quality sec
tions. 

(2) Economic and population growth in Stark, Bil l
ings, and Dunn Counties. 

(3) Clarification on state exclusion and avoidance 
areas for surface mining. 



(4) Additional information on surface owner con
sent. 

(5) Trends in surface owner choices of reclamation. 

(6) Natural Gas Pipeline Company project status. 

(7) Social attitudes research methodology. 

(8) Recent oil and gas development in Stark, Dunn, 
and adjacent counties. 

(9) Endangered species. 

( 1 0) Mined land reclaimability. 

( 1 1 )  Public health. 

The North Dakota Regional Environmental 
Impact Study is not formally an environmental 
impact statement (EIS). However, a major objective 
of the study is to comply with the intent of the 
National Environmental Policy Act (NEPA) by pre
senting decisionmakers with information on the cu
mulative effects of proposals requiring federal and 
state actions. In addition, the public review program 
for the study was designed to solicit and evaluate 
comments from involved publics, including formal 
public hearings, in conformity with the public review 
goals of NEPA. 

The regional study was not intended to replace 
the formal state or federal permit or environmental 
assessment requirements on specific proposals. 
These will be dealt with on a case-by-case basis or 
program basis according to individual agency pro
cedures. The regional environmental study should 
provide useful information for these specific pro
ceedings or EISs and provide decision makers with 
a better understanding of the broad regional impli
cations of coal development. 

A revised federal coal management program is 
currently being developed by the U.S. Department 
of fnterior. This program includes the preparation of 
a nationwide programmatic environmental impact 
statement. Formal NEPA compliance regarding the 
leasing or management of federal coal must be 
consistent with the requirements of that policy once 
it is developed and issued. A new regional environ
mental impact statement is not likely to be needed 
Simply to comply with formal NEPA procedures. In
stead, NEPA requirements related to federal coal 
would most likely build upon the analysis already 
included in the regional impact study. 
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PROPOSED ACTION 

INTRODUCTION 

Comments received from several individuals, in
dustries, and government agencies indicated cor
rections needed for project data. Some comments 
also requested clarification on transmission line 
mileage and acreage figures. 

Corrections and errors in the text and tables 
were noted, and where significant numerical differ
ences were found, they were passed on to re
source specialists for use in their updates. A review 
was made of the acreage figures and clarification 
was given for the numbers and their relationsh�p. 
The transmission line mileage was rechecked with 
each company, and the latest figures were shown. 

Some individuals, one industry, and one environ
mental group questioned why the NGPL proje?t 
was analyzed in Level 1 development. The basIs 
for the projects selected for Level 1 development 
came from criteria established for each level of 
development prior to the study, and the fact that 
NGPL met all of this criteria for Level 1 develop
ment is repeated. 

One state legislator and several other individ
uals commented on the need for clarity of the sur
face owner protection provisions of the state and 
federal acts. Also, some legal questions were 
raised on liability. A review was made of the state 
Surface Owner Protection Act and the surface 
owner consent provision of the Surface Mining 
Control and Reclamation Act. A summary now clari
fies the concerns raised in the comments. The 
legal questions were reviewed by the Attorney Gen
eral's office, but the information was insufficient for 
an appropriate response. Most of these legal per
sonal questions should be referred to a private at
torney. 

A comment was received by an individual on the 
oil and gas development in Dunn and Stark Coun
ties. Additional research on the extent of this devel
opment is included. 

The "alternatives" chapter was commented on 
by one environmental group. A review of the alter
natives was made based on each comment. Many 
of the comments appeared to be directed at the 
national issues and not at regional alternatives. 
These comments could not be addressed until 
some of the national programs and policies have 
been established. It should also be pointed out that 
the Draft Study does not repeat national alterna
tives analyzed elsewhere, but instead references 

them. Other comments appeared to be made after 
reading only the Summary. References were made 
to the text of the entire Draft Study. 
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MODIFICATIONS AND 
CORRECTIONS 

Federal Coal Management Program 

A Federal Coal Management Program is cur
rently being developed by the U.S. Department of 
the Interior. This program includes a draft nation
wide programmatic environmental impact state
ment, which was released for public review and 
comment December 1 5, 1 978. After completion of 
the final impact statement, the Secretary of the 
Interior is expected to make a final decision on 
whether or not long-term federal leasing wiU 
resume and on the structure and operation of the 
Federal Coal Management Program on or about 
June 1 ,  1 979. 

Synthetic Natural Gas Production 

As of June 1 978, ANG Coal Gasification Com
pany still planned to construct the project. Howev
er, because of the cost of gasification plants and 
the current financial situation, a consortium has 
been formed to construct the Great Plains Gasifica
tion Project. The group is currently made up of 
subsidiaries of American Natural Resources Com
pany, Peoples Gas Company, Columbus Gas 
System, Inc., Tenneco, Inc., and Transco Compa
nies, Inc. 

The permits or approvals that were necessary 
for construction of the gasification projects which 
hav� been received (page 8 of the Draft Study) are 
modified to include: 

ANG Coal Gasification Company 

a. Mercer County Board of Commissioners - Condi
tional Use Permit, April 1 977. 

b. Public Service Commission - Site Compatibility 
Permit, November 1 977. 

c. North Dakota State Health Department - Permit 
to Construct, November 1 977. 



The ANG Coal Gasification Company project 
was originally scheduled to begin construction in 
1 978. This schedule has been delayed, and con
struction is scheduled for spring 1 979. 

011 Production: Dunn and Stark 
Counties 

The discovery of oil in Dunn County in 1 976 

Electric Power Generation 
indicated a potential for increased oil production in 
the area. The field which has shown great promise 
is the Little Knife field in Dunn, Billings, and McKen
zie Counties. During 1 977, this field produced 
1 , 1 04,068 barrels of oil. As of December 1 978, the 
field had 74 producing wells. In the summer of 
1 978, a gas plant was put in operation and the field 
should be producing about 9 million cubic feet of 
natural gas per day and between 8,000 and 20,000 
barrels of oil per day. Another 60 wells are expect-

The two electric power generation p lants, 
Coyote 1 and Antelope Valley, have received all of 
the permits necessary for construction. The Coyote 
1 station started construction in October 1 977 and 
the Antelope Valley Station began in July 1 978. 

ed to be drilled in 1 979. 

County 

Dunn 

Stark 

TOTAL 

Table 1 -28 on page 23 of the Draft Study which 
presents oil production figures for Dunn and Stark 
Counties should be updated as follows: 

REVISED TABLE 1-28 

Oil Production: Dunn and Stark Counties 

Field 

Haliday 
Haystack Butte 
Killdeer 1 2 
Little Knife ' 
Lost Bridge 
Oakdale 
Rattlesnake Point 
Russian Creek3 

Buffalo Creek 
Dickinson 
Green River4 Rocky Ridge 
South Heart 
Zenith 

Production 
1977 (Annual) 

12,228 
o 

113,204 
1,104,068 

34,988 
31,344 
33,117 

o 

18,964 
1,684,883 

117,614 
135,746 
105,117 
122,587 

3,513,860 

(barrels) 
1978 (Through May) 

(shut-in first 
three months) 

5,577 
6,085 

37,707 
812,489 

18,804 
13,440 
34,407 
16,340 

7,899 
645,582 

33,614 
50,396 
24,929 
40,696 

1,747,965 

SOURCE: North Dakota Geological Survey, May 1978 

!/ Field covers portions of Dunn, Billings, and McKenzie 
Counties. 

�/ Production was restricted to 100 barrels per day until 
summer 1978 when gas plant became operational. 

�/ This field started production in January 1978. 

i/ Field covers portions of Stark, Slope, and Billings 
Counties. 
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Other Changes 

Draft Study 

Map 1 -1 preceding page 1 should be modified 
as follows: 

1 .  Symbol number 4 in red representing the Coyote 
Station of Level 1 development should be an 
Electric Power Plant symbol .  

2. The pipeline in  McLean County for Level 1 devel
opment should be labeled 20 Inch Synthetic 
Natural Gas. 

3. Item 3 of the black legend should read Basin 
Electric Power Cooperative-Leland Olds Sta
tion. 

4. The definition of Level 1 Proposals in the red 
legend should read, "Projects proposed by in
dustry, which would be expected to initiate 
construction within about 5 years, if approved." 

5. The railroad symbol in the red legend should 
have cross ties. 

6. The definition of Level 2 Proposals in the blue 
legend should read, "Projects proposed by in
dustry, which would be expected to initiate 
construction by 1 990, if approved." 

On page 1 ,  column three, the last sentence 
should read "(The Bureau of Reclamation's ANG 
Final Environmental Impact Statement (1978) has 
complete site specific details) ." 

On page 1 ,  column four, the last sentence 
should read "(Rural Electrification Administration's 
Environmental Impact Statement (1978) has com
plete site-specific details)." 

On page 2, column one, first paragraph, last 
sentence, "Statement" should be changed to 
"Study." 

The figure on the page between pages 2 and 3 
should be labeled "Figure 1 -2" and show the fol
lowing as the source: "AMAX Coal Company 
1 976."  

On page 4,  figure 1 -6 should show the following 
source: "Western Gasification Company 1 978." 

On page 6, figure 1 -1 1  should show the follow
ing source: "Modified from Otter Tail Power Com
pany 1 977." 

On page 7, Table 1 3, under NGPL, the 397 for 
particulates and the 2,855 for nitrogen oxides 
should be on the line for Boiler Stacks. 

On page 7, column one, paragraph six, line 
eight, "March 1 977" should be "January 1 978." 
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On page 8, column, 2, paragraph 2, add: "Of 
the 350 megawatts of power scheduled to be used 
within North Dakota, 1 60 megawatts will be used by 
ANG to produce synthetic natural gas for export." 

On page 9, figure 1 -1 9  should show the follow
ing source: "Otter Tail Power Company 1 977." 

On page 9, the emission data in Table 1 -5 for 
Basin Electric Power Plant was taken from data 
supplied by Basin Electric Power Cooperative in 
their application for Permit to Construct. Since the 
publication of the Draft Study, revisions were made 
to take into account the Clean Air Act Amendments 
of 1 977. The following is a tabulation of the emis
sions currently being used to reflect the 1 977 
amendments: 

Antelope Valley Emissions 
(lbs/hr)1,2 

(Mainstacks) 

TSP 420 

3845 

4930 

l! Two 440 megawatt units. 

� TSP and NO are maximum allowable 
x 

as per New Source Performance 
Standards 

On page 1 2, column one, paragraph four, line 
two, the word "or" should be "on." 

On page 22, Figure 1 -36 should show the fol
lowing source: "Regional EIS 1 977." 

On page 1 0, Table 1 -8, the mileage for the 
Basin Electric 500 kilovolt line should be "286" 
instead of "275." The 345 kilovolt line should read 
"52" instead of "50." 

Summary 

On page 5, under NGPL Coal Gasification Plant 
and AMAX Mine, the "southwest" on line 4 should 
be changed to "southeast." 

On page 5, column 2, "per pound of coal" 
should be added after the 6,660 Btu's describing 
the heating value of lignite. 



CLIMATE AND AI R QUALITY 

INTRODUCTION 

The importance of air quality to the citizens of 
North Dakota was evident in hearing testimony and 
the written comments submitted concerning the 
Draft Study. The interest shown in protecting North 
Dakota's air quality and related quality of life fac
tors, as well as the time and effort these people put 
into reviewing the Draft Study, was evident in their 
review comments. 

A need was expressed for updating the Draft 
Study to take into account the Federal Clean Air 
Act Amendments of 1 977. This major piece of leg
islation was passed about the same time the Draft 
Study went to press and hence, it was not consid
ered in the analysis of the proposed projects. The 
separate Climate and Air Quality Technical Supple
ment, which was written in December of 1 977, did 
provide additional updated information; however, 
this document is no longer current. Full implemen
tation of the provisions of the Clean Air Act Amend
ments of 1977 will continue to change, with time, 
probably through the 1 980s. U pdated information 
on the Clean Air Act Amendments, through October 
1 978, is now included. 

Concerns were expressed over the magnitude 
of total emissions from the proposed Level 1 and 
Level 2 projects through their expected lifetime of 
operation. The magnitude of total emissions is 
indeed large. These emission totals, while providing 
emphasis on the atmospheric loading of pol lutants, 
cannot be directly used to determine the extent of 
effect upon the environment of the seven-county 
study area. Effects upon the environment are deter
mined from the ground level concentration of pol lut
ants which result from these emissions. 

The Draft Study made a number of summary 
references to the increase in air pollutant concen
trations from Level 1 and Level 2 projects, "being 
well within the State Ambient Air Quality Standards 
which are equal to or more stringent than the Fed
eral Standards." Although numerical comparisons 
were presented in Chapter 3 of the Draft Study, 
which demonstrated this conclusion, concerns were 
expressed questioning the adequacy of standards. 
These concerns are justified in view of news re
ports of Congressional testimony which noted air 
pollution effects occurring at pollutant concentra
tions below the National Ambient Air Quality Stand
ards. Assuming that the studies referenced in this 
testimony are correct, the projected environmental 
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concentrations of pollutants from Level 1 and Level 
2 projects were compared and found to be less 
than the concentrations noted to cause problems. 
This is reviewed in more detail in the updated dis
cussion on air pollution effects. 

The effects of air pollution, in general, were 
referenced by a number of persons. Concerns in
cluded human and animal health; effects upon 
vegetation; long-term effects of trace elements; 
acid rain and radiation impacts; and effects upon 
materials, visibility, and weather. This Final Supple
ment takes these concerns into consideration and 
each environmental factor is discussed under "Air 
Pollution Effects." 

The increase in ambient air quality concentra
tions resulting from Level 1 and Level 2 project 
emissions were evaluated in terms of expected ef
fects upon the environment. The maximum impact 
area from Level 1 and Level 2 sources is projected 
to occur in Mercer and Oliver Counties, within eight 
mi les of Beulah. No perceptible effects upon the 
environment are expected to occur in this maximum 
impact area, the broader area of the seven-county 
study area, or in the Fort Berthold Reservation, as 
a result of emissions of Level 1 and Level 2 
sources. 

The Draft Study focused on coal development in 
a seven county area in  western North Dakota. It 
was quite appropriately recognized by a number of 
persons that effects upon air quality are not con
fined to political boundaries or only to coal develop
ment. Oil  and gas development, which is occurring 
in western North Dakota within and beyond the 
seven-county study area, will influence the location 
and magnitude of future coal development in this 
state. This is also discussed in more detail herein. 

Many studies have been conducted within the 
seven-county study area to evaluate the impacts of 
individual energy development facilities. This in
cludes site-specific environmental impact state
ments, which have added to the knowledge of ef
fects upon the environment from energy develop
ment. Although the effects upon the environment 
from Level 1 and Level 2 projects are not expected 
to result in adverse effects upon the environment, a 
better understanding of the environment of western 
North Dakota is indicated. 

Other subjects of concern included trace ele
ments, environmental radiation, acid rainfall ,  and 
synergistic effects of air pollution. The need for 
expansion of the environmental effects knowledge 
base is appropriate as it could influence future 



energy development in western North Dakota 
beyond the Level 1 and Level 2 projects. Answers 
to these environmental questions will determine 
where and how much development will be allowed 
in western North Dakota. 
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1977 

The Federal Clean Air Act Amendments of 1 977 
were signed into law on August 7, 1 977. The writing 
of the Draft West-Central North Dakota Regional 



Environmental Impact Study on Energy Develop
ment was completed about this same time. There
fore, many implications of the Federal Clean Air Act 
Amendments could not be considered. The Climate 
and Air Quality Technical Supplement, which was 
prepared in December of 1 977, did discuss Preven
tion of Significant Deterioration of Air Quality, one 
of the major issues addressed in the Clean Air Act 
Amendments. However, regulations fully implement
ing this portion of the Clean Air Act Amendments 
were not promulgated by the U.S. Environmental 
Protection Agency until June 1 9, 1 978. Applicable 
laws and subsequent rules, regulations, and stand
ards change, thus requiring frequent updates of in
formation. 

The Clean Air Act Amendments of 1 977 have 
had a dramatic influence on the climate and air 
quality portion of the Draft Study. One of the major 
considerations addressed was the Prevention of 
Significant Deterioration of Air Quality. This legisla
tion established a detailed system of area classifi
cations and air quality increments designed to pro
tect air quality in areas which had cleaner air than 
that established by the National Ambient Air Quality 
Standards. Other provisions of this law affecting 
Level 1 and Level 2 projects include a more strin
gent definition of Best Available Control Technol
ogy; and recognition of the need for reexamination 
of the current National Ambient Air Quality Stand
ards, both for the appropriateness of these stand
ards and the pollutants included. 

Ambient Air Quality Standards 

The EPA, under the Clean Air Act Amendments 
of 1 970, was required to establish National Ambient 
Air Quality Standards for air pollutants. National pri
mary standards to protect health and secondary 
standards to protect public welfare were promulgat
ed for six pollutants. The six pollutants are sulfur 
oxides (sulfur dioxide), particulate matter, carbon 
monoxide, photochemical oxidants, hydrocarbons, 
and nitrogen dioxide (see Table 1 ). The states, 
under this law, can adopt and promulgate their own 
ambient air quality standards as long as they are 
equal to or more stringent than the Federal Ambi
ent Air Quality Standards promulgated by the EPA. 
The North Dakota State Department of Health pro
mulgated Ambient Air Quality Standards for the 
State of North Dakota. The State standards are 
equal to or more stringent than the Federal second
ary standards for the six federal pollutants. In addi
tion ,  the state has also adopted standards for set
tled particulates, coefficient of haze, reactive sulfur, 
suspended sulfates, sulfuric acid mist and sulfur 
dioxide, and hydrogen sulfide. 

The purpose of the North Dakota Ambient Air 
Quality Standards is to control the quality of the air 
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over North Dakota such that, (a) the health of sen
sitive or susceptible segments of the population will 
not be adversely affected; (b) concentrations of pol
lutants will not cause public nuisance or annoy
ances; (c) significant damage to animals, ornamen
tal plants, forest and agricultural crops will not 
occur; (d) visibility will not be significantly reduced; 
(e) metals or other materials will not be significantly 
corroded or damaged; (1) fabrics will not be soiled, 
deteriorated, or have their colors affected; and (g) 
natural scenery will not be obscured. The North 
Dakota Ambient Air Quality Standards are present
ed in Table 2. 

Generally, North Dakota's air quality is consider
ably better than the National Ambient Air Quality 
Standards. That is why the State Department of 
Health adopted ambient air quality standards in 
May of 1 970 equal to the Federal secondary stand
ards (the more stringent of the Federal standards) 
for total suspended particulates, carbon monoxide, 
photochemical oxidants, and hydrocarbons. With 
respect to sulfur dioxide and nitrogen dioxide, the 
state adopted standards which were more stringent 
than the Federal requirements. Prior to adoption of 
State Ambient Air Quality Standards, EPA air quality 
criteria (cause and effect) documents were re
viewed. Since North Dakota's air quality is better 
than that addressed by Federal standards and in 
the absence of anti-degradation or prevention of 
significant deterioration legislation in 1 970, the De
partment felt it prudent to adopt standards which 
were equal to the most stringent Federal standard 
or, as in the case of sulfur dioxide and nitrogen 
dioxide, a more stringent standard. 

Testimony before Congress, in its consideration 
of amendments to the Clean Air Act of 1 977, raised 
a number of questions including the adequacy of 
existing National Ambient Air Quality Standards, the 
limiting of the Federal standards to six pollutants, 
and the relative absence of standards addressing 
synergistic effects, trace metals, particle size, and 
derivative chemicals. These questions arose as a 
result of the introduction of study reports and testi
mony indicating the occurrence of environmental 
effects at air quality levels below the National Am
bient Air Quality Standards. A more detailed discus
sion of cause and effect relationships related to the 
Level 1 and Level 2 projects is presented in "Air 
Pollution Effects." 

Congress, in light of information which it re
ceived concerning air pollution effects, made a 
number of revisions to the Clean Air Act Amend
ments of 1 970 related to ambient air quality stand
ards. These revisions included a requirement that 
the Administrator of EPA complete a thorough 
review of criteria used in promulgating national am
bient air quality standards, make revisions in crite
ria, and promulgate new standards as appropriate. 



TABLE 1 

FEDERAL PRIMARY AND SECONDARY AIR QUAL I TY STANDARDS 

Federal Primary Federal Secondary 
Air contaminant Averaging Time Standard Standard 

Nitrogen Dioxide1l Annual Average 1 0 0  IJ g/m3 1 0 0  IJ g/m3 
( 0 . 0 5 ppm ) ( 0 . 0 5 ppm ) 

Sul fur Dioxide Annual Average 8 0  IJ g/m3 
( 0 . 03 ppm ) 

2 4-Hour 3 6 5  IJ g/m3 
( 0 . 14 ppm ) 

3 -Hour 1 , 3 0 0  �g/m3 

( 0 . 5  ppm ) 

Suspended Annual 7 5  IJ g/m3 6 0  IJ g/m3 
Particulate Geometric Mean 

2 4-Hour 2 6 0  IJ g/m3 1 5 0  IJ g/m3 

Hydroc arbons 3 -Hour 3 1 6 0  IJ g/m3 1 6 0  IJ g/m y 
( corrected for 6 - 9  A . M .  ( 0 . 24 ppm ) ( 0 . 24 ppm ) 
Methane ) 

Photochemical 1-Hour 1 6 0  IJ g/m3 1 6 0  IJ g/m3 
oxidants ( 0 . 08 ppm ) ( 0 . 08 IJ g/m3 ) 

Carbon Monoxide 8 -Hour 10 mg/m3 10 mg/m3 
( 9  ppm ) ( 9  ppm ) 

1-Hour 4 0  mg/m3 4 0  mg/m3 
( 3 5 ppm ) ( 3 5 ppm ) 

SOURCE : 4 0  Code of Federal Regulations Part 50 , July 1 ,  1 9 7 6  

NOTE : ppm = p arts per mill ion 

IJ g/m3 = micrograms per cubic meter 

mg/m3 = mi lligrams per cubic meter 

11 Nitrogen dioxide is the only one of the nitrogen oxides cons idered 
in the ambient standards . y 
Maximum 3 -hour concentration between 6 - 9  A . M .  

9 



TABLE 2 

STATE OF NORTH DAKOTA AIR QUALITY S TANDARDS 

Air 
Contaminant 

( Un i  ts ) 
Total Suspended 
Particulates 

( �g/m3 ) y  

Settled Particulate -
Dustfal l 

( tons per square 
mile per month 

Coe f f i c ient of Haze 
( Coe f f i c ient o f  Haze 

per 1 , 0 0 0  l i near fee t )  

Sul fur Dioxide 
( �g/m3 ) 

Reactive Sul fur S/ (mg/1 0 0cm2/day ) -

Suspended Sulfates 
( �g/m3 ) 

Sul fur ic Ac id Mist , 
Sul fur Trioxide or 
Combination 

( � g/m3 ) 

Hydrogen Su l f ide 
( � g/m3 ) 

Carbon Monoxide 
(mg/m3 ) Y 

Photochemical Oxidants 
( �g/m3 ) 

Hydrocarbons 
( �g/m3 ) 

Nitrogen Diox ide 
( � g/m3 ) 

Averaging Time 
Annual Geometric 
Mean 

2 4 -hour 

3 -month 

3 -month 

Annual Geometric 
Mean 

Annual Average 
2 4 -hour 
l-hour 

Annual Average 

l-month 

Annual Average 

2 4-hour 

Annual Average 
2 4 -hour 
l-hour 

1/2-hour 

1/2-hour 

a-hour 

l - hour 

l - hour 

3-hour 
( 6- 9  a . m . ) 

Annual Average 
l-hour 

Maximum 
Permi s s ible 

Concentration 
6 0  

l S O Y  

l S�/ 

3 0Y 

0 . 4  

6 0  
2 6 0  
7 1 5  

0 . 2 5  

0 . 5 0 

4 

1 2 Y  

4 
1 2 Y  
3 0Y 

4 52.1 

7 SY 

l OY 

4 0Y 

l 6 0Y 

l 6 0Y 

1 0 0 1 0/ 2 0 0  -

SOURCE : North Dakota State Department of Health Air Pollution 
Control Regulations 1 9 7 6  

1 /  micrograms per cubic meter 
2/ Maximum not to be exceeded more than once per year . 
3/ Maximum in a residential area . 
4/ Maximum in an i ndustrial area . 
5/ m i l l i gram sul fur trioxide per 1 0 0  square centimeters per day . 
6/ Maximum not to be exceeded over 1 %  of the t ime . 
r/ Max imum not to be exceeded more than twice in any five 

consecutive days . 
�/ Maximum not to be exceeded over twice a year . 
9/ mi l ligrams per cubic meter . 
lO/Maximum not to be exceeded over 1 %  o f  the t ime in any 3-month 
- period . 

1 0  



The first review is to be completed by December 
3 1 ,  1 980, and at five-year intervals thereafter, al
though the Administrator may review and revise 
criteria and promulgate new standards more fre
quently than required. With respect to nitrogen 
dioxide and derivatives of nitrogen oxides, the Ad
ministrator was directed to promulgate a short-term 
(not more than 3-hour period) standard by August 
7, 1 978, unless found that there is not significant 
evidence that such a standard is necessary to pro
tect public health. 

Increased emphasis on air quality standards 
was seen in defining hazardous air pollutants as 
pollutants for which no ambient air quality standard 
is applicable and which, in the judgment of the 
Administrator, causes or contributes to air pollution 
which may reasonably be anticipated to result in an 
increase in mortality or an increase in serious irre
versible, or incapacitating reversible, i l lness. This is 
a broadening of the definition found in the Clean Air 
Act Amendments of 1 970. The Clean Air Act 
Amendments of 1 977 specifically mentioned emis
sions of radioactive pollutants, cadmium, arsenic, 
polycyclic organic matter, and sulfates. 

In general, there was an increased 'emphasis in 
the Clean Air Act Amendments of 1 977 on review 
of air quality standards and air quality effects and 
the need to provide standards to protect public 
health and welfare. This emphasis formed the basis 
for the statutory establishment of the prevention of 
significant deterioration provisions of the Clean Air 
Act Amendments of 1 977 which provides for l imit
ing pollution increases in areas now cleaner than 
the National Ambient Air Quality Standards. 

New Source Performance Standards 

The Clean Air Act Amendments of 1 970 pro
vided for the establishment of standards of per
formance for new stationary sources reflecting the 
highest degree of air pol lutant emission l imitations 
achievable and adequately demonstrated, taking 
into account the cost of achieving those l imitations. 
The Clean Air Act Amendments of 1 977 expanded 
upon this section of the law by specifically identify
ing the stationary source category of fossil fuel fired 
sources. With respect to stationary sources in gen
eral (including non-fossil fuel fired sources), the Ad
ministrator is to publish a list of categories of sta
tionary sources, which in his judgment, may reason
ably be anticipated to endanger public health or 
welfare. The Administrator is to review, at least 
every four years, and revise such standards, if ap
propriate. The definition of the term "standard of 
performance" was changed to reflect the highest 
degree of emission l imitation and percentage re
duction achievable through application of the best 
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technological system of continuous emission reduc
tion which the Administrator of EPA determines has 
been adequately demonstrated for that category of 
sources. This determination by the Administrator is 
to consider the cost of achieving the emission re
duction and any non-air quality health and environ
mental impact and energy requirements. 

On September 1 9, 1 978, EPA published Federal 
Register, Vol. 43, No. 1 82, page 421 54 proposed 
rules concerning standards of performance for new 
electric utility steam generating units. These rules 
would apply to those units that are capable of firing 
more than 73 megawatts (250 mil l ion Btu/hour) 
heat input of fossil fuel and for which construction 
is commenced after September 1 8, 1 978. Since the 
comment period on this proposed rule ends on 
November 20, 1 978, it is possible that final action 
wil l  be taken before this supplement is published. 

The proposed standards of performance would 
limit emissions of sulfur dioxide, particulate matter, 
and nitrogen oxides from new, modified, and recon
structed electric utility steam generating units capa
ble of combusting more than 73 megawatts (250 
million Btu/hour) heat input of fossil fuel. The in
tended effect of this proposal is to require new, 
modified, and reconstructed electric utility steam 
generating units to use the best demonstrated sys
tems of continuous emission reduction. This pro
posed standard of performance is one of many 
which wil l  be reviewed and possibly r!=wised in the 
years ahead to satisfy the provisions of the Clean 
Air Act Amendments of 1 977. 

Prevention of Significant Deterioration of Air 
Quality 

One of the major actions of the Clean Air Act 
Amendments of 1 977 was to provide a distinct stat
utory basis for Prevention of Significant Deteriora
tion of Air Quality. The prevention of significant 
deterioration provisions of the Clean Air Act 
Amendments of 1 977 have had a dramatic influ
ence on Level 1 and Level 2 proposed projects. 
Although a prevention of significant deterioration 
review was conducted of Level 1 and Level 2 pro
jects in the Draft Study, the Clean Air Act Amend
ments of 1 977 changed some of the ground rules; 
thereby imposing additional restrictions upon these 
projects. 

The EPA, in response to a May 30, 1 972, court 
decision (Sierra Club vs. Ruckelshaus), affirmed in 
1 973 by the Supreme Court, promulgated regula
tions on December 5, 1 974, to prevent the signifi
cant deterioration of air quality. The EPA prevention 
of significant deterioration regulations are effective 
nationwide because the EPA disapproved all state 



implementation plans not containing adequate pro
cedures for preventing significant deterioration in 
any portion of any state where the air is cleaner 
than the National Ambient Air Quality Standards. 

The prevention of significant deterioration pro
gram is based on the principle that clean air is a 
natural resource of great importance and this re
source's value cannot always by measured in terms 
of proven health and property damage. The regula
tions were the result of a detailed study and exten
sive public partiCipation,  including nationwide public 
hearings. 

North Dakota was one of the first states in the 
nation to adopt a prevention of significant deteriora
tion regulation. The State Department of Health felt 
that this regulation had merit because it could pro
tect the air quality of this state which is better than 
the National Ambient Air Quality Standards. The 
North Dakota prevention of significant deterioration 
regulations adopted in January of 1 976 were similar 
to the prevention of significant deterioration regula
tions promulgated by EPA in December of 1 974. 
On May 26, 1 977, EPA delegated responsibility for 
prevention of significant deterioration to the State 
of North Dakota. 

Prevention of significant deterioration was one 
of the major issues addressed in the Clean Air Act 
Amendments of 1 977. The legislation established a 
detailed system of area classification and air quality 
increments designed to prevent significant deterio
ration of air quality in clean air areas. The clean air 
areas were defined as those in which major pollut
ants were monitored at levels below the l imits es
tablished by the National Ambient Air Quality 
Standards. 

According to the Clean Air Act Amendments of 
1 977, certain prevention of significant deterioration 
provisions were effective immediately. with others 
delayed until such time as state implementation 
plans could be revised. New regulations proposed 
by the U.S. Environmental Protection Agency on 
November 3, 1 977 (Federal Register. Vol. 42, No. 
2 1 2) would establish an implementation date of 
March 1 ,  1 978, for those prevention of significant 
deterioration regulations which were to have been 
delayed, pending revision of state plans. Final 
action on the proposed EPA prevention of signifi
cant deterioration regulations was taken on June 
1 9, 1 978. North Dakota's prevention of significant 
deterioration regulations and implementation plan 
were subsequently revised and took effect on July 
1 ,  1 978. 

A prevention of significant deterioration analysis 
of proposed Level 1 and Level 2 projects was done 
for the Draft Study; however, these projects have 
been reexamined. The results of this reexamination, 
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i n  light of the Clean Air Act Amendments of 1 977, 
will be discussed later under "Analysis of Draft 
Study Proposed Level 1 and Level 2 Projects." 

New Source Review Procedures 

The prevention of significant deterioration regu
lations. in effect prior to enactment of the 1 977 
Amendments, identified 1 9  major stationary source 
categories as subject to prevention of significant 
deterioration preconstruction review procedures 
under EPA regulations. Twenty-one major stationary 
source categories were included in the then exist
ing North Dakota regulations. The new Amend
ments expand these to include 28 major stationary 
source categories with the potential to emit more 
than 1 00 tons per year of any regulated pol lutant. 
Also included are any sources with the potential to 
emit 250 tons per year of any regulated pollutant. 

A more stringent definition of Best Available 
Control Technology is now required for all sources 
subject to the prevention of significant deterioration 
regulations. The Clean Air Act Amendments of 
1 977 include provisions for pollutants other than 
those for which National Ambient Air Quality Stand
ards have been set (the six criteria pollutants). Best 
Available Control Technology will also be required 
for modifications or expansions of existing sources, 
if such sources are included among those specified 
by the legislation as being subject to prevention of 
significant deterioration requirements. 

Best Available Control Technology is defined in  
the current North Dakota prevention of  significant 
deterioration regulations as an emission limitation 
(including a visible emission standard) based on the 
maximum degree of reduction of each contaminant 
subject to regulation emitted from any major sta
tionary source or major modification,  which the De
partment of Health on a case-by-case basis (taking 
into account energy, environmental, and economic 
impacts and other costs) determines is achievable 
for such source or modification.  In no event shall 
application of "best available control technology" 
result in emissions of any pollutant which would 
exceed the emissions allowed by any applicable 
standard of performance. If the Department deter
mines that technological or economic limitations on 
the application of measurement methodology to a 
particular class of source would make the imposi
tion of an emission standard infeasible, the Depart
ment may instead prescribe a deSign,  equipment, 
work practice, or operational standard, or combina
tion thereof, requiring the application of best availa
ble control technology. Such standard shall, to the 
degree possible, set forth the emission reduction 
ach�evable by implementation of such design, 
equipment, work practice, or operation, and shall 



provide for compliance by means which achieve 
equivalent results. 

The prevention of significant deterioration 
review process allows opportunity for a public hear
ing before a final decision is made by a state regu
latory agency on awarding of the permit. Applica
tions for permits after August 7, 1 978, by sources 
subject to prevention of significant deterioration 
review must be accompanied by an analysis of one 
year continuously measured air quality data for all 
criteria pollutants. Monitoring wil l  not be required 
for nonmethane hydocarbons and for sources for 
which the increased potential emissions would not 
exceed 50 tons per year. 

Preconstruction review requirements, as outlined 
above, would apply to any source which did not 
obtain a final prevention of significant deterioration 
permit before March 1 ,  1 978. The EPA regulations 
state: " It is important to note that EPA's current 
prevention of significant deterioration regulations 
contemplate at least a 90-day period from complet
ed application submission to permit issuance. Ac
cordingly, sources which had not filed completed 
applications by December 1 ,  1 977, should not 
assume that a final permit approval will be issued 
by March 1 ,  1 978, and should therefore plan to be 
reviewed under the new rules." Sources obtaining 
final permit approval prior to the March 1 deadline, 
but not commencing construction before December 
1 ,  1 978, would also be subject to the prevention of 
significant deterioration review requirements. 

Class I Areas In North Dakota 

The Clean Air Act Amendments of 1 977 set 
forth "effective immediately" more restrictive maxi
mum allowable ambient air increments for particu
late matter and sulfur dioxide in Class I, Class I I ,  
and Class I I I  areas (see Table 3) .  Also, immediately 
effective is the requirement that each National Am
bient Air Quality Standard (not just particulate 
matter and sulfur dioxide) shall act as an overriding 
ceiling to any otherwise allowable increment. It also 
provides that for any period other than any annual 
period, the applicable increment may be exceeded 
only during one such period per year at a given 
site. 

Certain areas were classified on August 7, 1 977, 
as Class I by Congress and thus are subject to the 
most stringent restraints on air quality deterioration. 
These areas include all international parks, all na
tional wilderness areas which exceed 5,000 acres 
in size, all national memorial parks which exceed 
5,000 acres in size, and all national parks which 
exceed 6,000 acres in size. This designation ap
plies only to areas which were in existence on the 
date of enactment of the Clean Air Act Amend-
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ments of 1 977. These areas may not be redesig
nated. In North Dakota, these areas include the 
Lostwood National Wilderness Area, a 5,577-acre 
area in the northwest corner of the Lostwood Na
tional Wildlife Refuge in Burke County; and the 
69,675-acre Theodore Roosevelt National Memorial 
Park (which is now called the Theodore Roosevelt 
National Park). 

Class I I I  Provisions 

Another immediately effective change involves 
three provisions concerning the redesignation of 
areas to Class I I I .  First, certain areas cannot be 
reclassified as a Class I I I  area. These include: (1 ) 
an area which exceeds 1 0,000 acres in size and is 
a national monument, a national primitive area, a 
national preserve, a national recreation area, a na
tional wild and scenic river, a national wildlife 
refuge, a national lakeshore and seashore; and (2) 
a national park or national wilderness area estab
lished after the date of enactment of this Act which 
exceeds 1 0,000 acres in size. Second, before any 
area may be redesignated to Class I I I ,  specific ap
proval must be received from the Governor, after 
consultation with the Legislature, and from the local 
governments representing a majority of the resi
dents in the area which is to be redesignated. Fi
nally, a Class I I I  redesignation must not itself cause 
or contribute to concentrations of any air pollutant 
which exceeds the maximum allowable increase in 
another area. 

Attainment and Nonattalnment Areas 

The sources subject to prevention of significant 
deterioration review shall continue to be reviewed 
in both attainment (air quality meets the National 
Ambient Air Quality Standards) and nonattainment 
(air quality in excess of National Ambient Air Quality 
Standards) areas regarding their long-range impact 
on an increment in any affected area. Also, best 
available control technology for sulfur dioxide and 
particulate matter is still required at any location. 
However, prevention of significant deterioration 
sources are not subject to any ambient air review 
for prevention of significant deterioration incre
ments or National Ambient Air Quality Standards 
ceilings and regards the nonattainment area itself. 
In this regard, the "Emission Offset" I nterpretative 
Ruling (40 CFR 55524, December 21 , 1 976) contin
ues to control the construction of sources which 
cause or contribute to air quality concentrations in 
excess of any National Ambient Air Quality Stand
ard. In North Dakota, there are no areas classified 
as nonattainment areas. 



TABLE 3 

NEW PREVENT I ON OF S I GN I F I CANT DETERI ORAT I ON OF A I R  QUAL I TY 
INCREMENTS AND CE I L INGS 

CLEAN A I R  ACT AMENDMENTS OF 1 9 7 7  

Pollutants 

Particulate Matter 

Annual Geometric Me an 
2 4-hour Maximum 

Sul fur Dioxide 

Annual Arithmetic Me an 
24-hour Maximum 
3 -hour Maximum 

Maximum Al lowable I ncrease!/ 

( in micrograms per cubic meter ) 
C l a s s  I C l a s s  I I  C l a s s  I I I  

5 
1 0  

2 
5 

2 5  

1 9  ( 1 0 ) Y 
3 7  ( 3 0 )  

2 0  ( 1 5 ) 
9 1  

5 1 2  

3 7  
7 5  

4 0  
1 8 2  
7 0 0  

SOURCE : Clean Air Act Amendments o f  1 9 7 7  
Title I ,  Part C ,  Section 1 6 3  
Augu s t  7 ,  1 9 7 7  

!/ Maximum allowable increases over baseline concentrations 
not to be exceeded more than once per year except for annual 
where allowable increase over basel ine may not be exceeded . 

�/ The number s in parenthe s i s  ( ) are the corre spond ing State 
a l lowab le increments . 
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Stack Height Limitations 

The Clean Air Act Amendments of 1 977 limits 
stack height for dispersion of emissions to good 
engineering practice, which is defined as that 
height necessary to avoid atmospheric downwash, 
wakes, and eddies. It indicates that good engineer
ing practice should generally not exceed two and 
one-half times the height of the source (subject to 
exemption based on appropriate showing by the 
source). 

computer Dispersion Modeling 

The Clean Air Act Amendments of 1 977 state 
that the owner or operator of any proposed source 
or modification of an existing source must demon
strate that allowable emissions increases from the 
source or modification, in conjunction with all other 
applicable emissions increases or reductions, will 
not cause or contribute to air pollution in violation 
of any national ambient air quality standard in any 
air quality control region; or any applicable maxi
mum allowable increase over the baseline concen
tration in any area. 

All estimates of ambient concentrations re
quired, as mentioned above, shall be based on the 
applicable air quality models, data bases, and other 
requirements specified in the "Guidelines on Air 
Quality Models" (OAQPS No. 1 .2-080, U.S. Envi
ronmental Protection Agency, Office of Air Quality 
Planning and Standards, Research Triangle Park, 
North Carolina 2771 1 ,  April 1 978). Where an air 
quality impact model specified in the "Guidelines 
on Air Quality Models" is inappropriate, the model 
may be modified or other models substi�uted. A 
substitutional modification of a model shall be sub
ject to public comment procedures. W�itten approv
al of the administrator must be obtained for any 
modification or substitution. Methods like those out
lined in the "Workbook for the Comparison of Air 
Quality Models" (OAQPS No. 1 .2-097, U.S. Envi
ronmental Protection Agency, Office of Air Quality 
Planning and Standards, Research Triangle Park, 
North Carolina 2771 1 ,  April 1 977) should be used 
to determine the comparability of air quality models 
(source: Federal Register Volume 43, No. 1 1 8,  
page 26386, Monday, June 1 9, 1 978). 

The preceding Federal Register Regulations ref
erenced were promulgated by EPA to give some 
guidance in selecting modeling techniques and 
types of models in reviewing new sources by state 
and federal air pollution control agencies. It was the 
intent of the Clean Air Act Amendments of 1 977 to 
give this guidance for uniformity because of the 
widespread use of models and modeling tech
niques by the private sector as well as state and 
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federal air pollution control agencies. I n  essence, a 
standardization of all modeling procedures was 
mandated by the Clean Air Act Amendments of 
1 977. 

A complete reference of the guideline series for 
air quality models is given below: 

Guideline on Air Quality Models, U.S. Envi
ronmental Protection Agency, Office of Air 
and Waste Management, Office of Air Qual
ity Planning and Standards, Research Trian
gle Park, North Carolina 2771 1 (EPA-450/2-
78-027, OAQPS No. 1 .2-080), April 1 978. 

Workbook for Comparison of Air Quality 
Models, EPA, Office of Air and Waste Man
agement, Office of Air Quality Planning and 
Standards, Monitoring and Data Analysis Di
vision, Research Triangle Park, North Caroli
na 2771 1 (EPA-450/2-78-0282, OAQPS No. 
1 .2-097), May 1 978. 

Workbook for Comparison of Air Quality 
Models--Appendices, EPA, Office of Air and 
Waste Management, Office of Air Quality 
Planning and Standards, Monitoring and 
Data Analysis Division,  Research Triangle 
Park, North Carolina 2771 1 (EPA-450/2-78-
0286, OAQPS No. 1 .2-097 A), May 1 978. 

Table 4 outlines the models discussed in the 
guideline documents mentioned above. Footnote 
"1 " on Table 4 shows the models primarily used in 
the North Dakota State Department of Health mod
eling program. Footnote "2" shows the additional 
models used in the updating of the Draft Study to 
demonstrate the impacts of the Clean Air Act 
Amendments of 1 977. The CRSTER and RAM 
models were not available when the Draft Study 
was originally prepared. These models allowed a 
more detailed analysis of the impacts from the pro
posed Level 1 and Level 2 projects; particularly as 
these sources impact the reclassified Class I areas 
(specifica"y the Theodore Roosevelt National Park). 

For a detailed description of the implication of 
the reclassified Class I areas, the modeling predic
tions and the overall impacts of the Clean Air Act 
Amendments of 1 977 resulting from Level 1 and 2 
projects, see "Analysis of the Draft Study Proposed 
Level 1 and Level 2 Projects." 



TABLE 4 

AI R QUALI TY MODELS CONTAINED ON 
THE UNAMAP COMPUTER MAGNETI C  TAPE 

Modeling Program Guide 

APRAC 

Climatological!! 
Dispersion 
Model ( CDM ) 

CDMQC 

CRSTER!! Y 

HIWAY 

PAL 

PTMAX , PTD I S!! 

VALLEY 

RAM!! Y 

Use 

urban model for vehicle
generated pollutants 

an annual ,  seasonal urban 
model--can be modi fied for 
rural use 

version o f  CDM with addition 
of source contribution output 

model for estimating maximum 
2 4-hr concentrations during a 
one-year period from a single 
rural plant 

short-term multi-receptor 
roadway model 

a short-term multi-receptor 
model for multi -point ,  area , 
and line sources 

Two short-term models for a 
single source in open 
country 

a short-term model for 
multiple sources and 
receptors 

a model for estimating the 
upper l imits o f  24-hr 
concentrations from a single 
s ource in rural complex 
terrain 

a short-term urban model for 
point and area sources . 

SOURCE : National Technical In formation Service 
computer Products O f f ice 

y 

5 2 8 5  Port Royal Road 
Springfield , Virginia 2 21 6 1  
Phone : 7 0 3 - 5 5 7- 4 7 6 3  
PB 2 7 7 - 19 3 

Model s  commonly used within the North Dakota State Department 
of Health . 

�/ Models whi ch were not available at the- time the Draft Study was 
prepared . 1 6  



Prevention of Significant Deterioration • 

Variance 

If a proposed source cannot satisfy the maxi
mum allowable deterioration increments for a Class 
I area (see Table 3), an opportunity is afforded to 
the owner or operator of this proposed source to 
seek a variance. Three possible variance routes are 
open to such a source. These would involve the 
federal land manager of the Class I area, the Gov
ernor of the state, and possibly the President of the 
United States. 

The owner or operator of a proposed source 
may demonstrate to the federal land manager that 
the emission from the source will have no adverse 
impact on the air quality related values of the Class 

TABLE 5 

I area (including visibility), although the change in 
air quality resulting from source emissions will 
cause or contribute to concentrations which exceed 
the maximum allowable increases for a Class I 
area. If the federal land manager concurs with the 
demonstration and he so certifies to the State De
partment of Health, the Department may issue a 
restricted permit to construct provided the applica
ble requirements of the prevention of significant 
deterioration regulations are otherwise met. Restric
tions on this type of permit to construct would in
clude a requirement that the source comply with 
such emission limitations as may be necessary to 
assure that emission of sulfur dioxide and particu
late matter will not exceed the maximum allowable 
increased over the baseline concentrations for such 
pollutants shown in Table 5. 

MAX I MUM  ALLOWABLE CLAS S I VARIANCE LIMITS 

Pol lutant 

P articul ate matter : 
Annual geometric mean 
24-hour maximum 

Sul fur dioxide : 
Annual arithmetic mean 
24-hour maximum 
3 -hour maximum 

Maximum 
allowab l e  

increase 
( micrograms 

per cubic 
meter ) 

1 0  
3 0 

15  
91 

32 5  

SOURCE : The North Dakota State Department of Health Air 
Pol lution Contro l Regul ations 1978 . 
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A variance from the maximum allowable sulfur 
dioxide Class I increments shown in Table 3 could 
be granted by the Governor, with the federal land 
manager's concurrence. If a request for a variance 
cannot be approved by the federal land manager, 
the owner or operator of the proposed source may 
submit a demonstration to the Governor, after 
notice and public hearing, that the source cannot 
be constructed by reason of any maximum allow
able increase for sulfur dioxide for periods of 24 
hours or less applicable to any Class I area. In the 
case of Federal mandatory Class I areas, it must 
also be demonstrated that a variance under this 
clause will not adversely affect air quality related 
values of the area (including visibility). The Gover
nor, after consideration of the federal land manag
er's recommendation (if any) and subject to the 
federal land manager's concurrence, may grant a 
variance from such maximum allowable increase. If 

a variance is granted, the Department shall issue a 
restricted permit to such source provided the appli
cable requirements of the prevention of significant 
deterioration regulations are otherwise met. Restric
tions on this type of permit to construct would in
clude a requirement that the source comply with 
such emission l imitations as may be necessary: (1 ) 
to assure that emissions of sulfur dioxide will not 
(during any day on which the otherwise applicable 
maximum allowable increases are exceeded) cause 
or contribute to concentrations which exceed the 
maximum allowable increases over the baseline 
concentrations shown in Table 6; and (2) to assure 
that the emissions will not cause or contribute to 
concentrations which exceed the otherwise applica
ble maximum allowable increases for periods of 
exposure of 24 hours or less for more than 1 8  
days, not necessarily consecutive, during any 
annual period. 

TABLE 6 

Per iod o f  
Exposure 

MAXIMUM ALLOWABLE S ULFUR DIOXIDE VARIANCE 
INCREAS E  IN CLASS I AREAS AS A FUNCTION OF 

LOW AND HIGH TERRAIN AREAS 

Max imum allowable sul fur d iox ide increase 
(micrograms per cubic meter ) 

Low Terrain 
Areas!/ 

H igh Terrain 
Areas 2 /  

2 4 -hour maximum 
3-hour maximum 

3 6  
1 3 0  

6 2  
2 2 1  

SOURCE : North Dakota S tate Department of Health Air 
Pol lution Control Regulations 1 9 7 8  

!I Low terrain mean s any area other than high terrain . 

�/ H igh terra in means any area having an e levation of 
9 0 0  feet or more above the ba se o f  the s tack o f  a 
fac i l ity . 
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The third possible variance route is a variance 
granted by the Governor with the President's con
currence. In any case, where the Governor recom
mends a variance to which the federal land man
ager does not concur, the recommendations of the 
Governor and the federal land manager shall be 
transmitted to the President. The President may 
approve the Governor's recommendation if the 
President finds that such variance is in the national 
interest. If such a variance is approved, the Depart
ment shall issue a restricted permit to construct; 
provided that the applicable requirements of the 
prevention of significant deterioration regulations 
are otherwise met. Restrictions on this type of 
permit to construct would include a requirement 
that such source comply with emission l imitations 
on the permit as may be necessary to satisfy the 
increments and time periods allowed under a vari
ance granted by the Governor, with the federal land 
manager's concurrence, as described in Table 6. 

Analysis of Draft Study Proposed 
Level and Level 2 Projects 

The Prevention of Significant Deterioration of Air 
Quality Analysis performed in the Draft Study pre
ceded the enactment of the Clean Air Act Amend
ments of 1 977. The Clean Air Act Amendments of 
1 977 has dramatically influenced the analysis of 
Level 1 and Level 2 projects. The major change in 
the analysis was due to Congressional establish
ment of mandatory Class I areas in North Dakota . . 

Computer dispersion modeling analysis by the 
North Dakota State Department of Health, indicated 
that the controlling factor in the Prevention of Sig
nificant Deterioration analysis is the Theodore Roo
sevelt National Park and the 24-hour maximum al
lowable increment (increase) for sulfur dioxide. This 
analysis was concurrent with the Department's 
review of permit to construct applications for the 
Coyote 1 Power Plant, the ANG Coal Gasification 
Plant, and Antelope Valley Power Plant Units 1 and 
2. The three facilities were described in the Draft 
Study as Level 1 projects. The fourth Level 1 proj
ect, the NGPL Coal Gasification Plant, and the 
Level 2 Coyote 2 Power Plant also were analyzed, 
although no permit to construct applications have 
been filed with the Department for these two facili
ties. 

Map 1 depicts the wind flow vectors from the 
three sources for which applications were filed for 
permits to construct. Although the prevailing wind 
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flow in North Dakota i s  from the northwest," the 
winds toward the Theodore Roosevelt National 
Park were determined by the Department to be of 
sufficient frequency and duration to affect the Class 
I area maximum allowable increments available in 
the Park. The Coal Creek Power Plant, which is 
now completing construction, was included in this 
analysis since it was issued a permit to construct 
after January 1 ,  1 975. In North Dakota, the base
line upon which increments are determined is Janu
ary 1 ,  1 975. The maximum or controlling case is 
predicted by computer dispersion modeling to occur 
in the South Unit of the Park. 

Sulfur Dioxide Emission Reductions 

Following an extensive computer analysis, the 
predicted l imiting case for the Level 1 and Level 2 
projects was determined to be the 24-hour maxi
mum sulfur dioxide increment or a maximum allow
able increase of sulfur dioxide of 5 micrograms per 
cubic meter. The increment contributed by each 
source using the design information from the Draft 
Study is shown in Figure 1 .  

The computer predicted increment contributed 
by Antelope Valley Power Plant Units 1 and 2, 
when added to the increments from Coal Creek 
and Coyote Power Plants and the ANG Coal Gasifi
cation Plant, exceeds the maximum allowable com
bined increment of 5 micrograms per cubic meter. 
A permit to construct could not be granted for the 
Antelope Valley Units 1 and 2 unless the predicted 
sulfur dioxide increase was reduced from 4 to 1 .3 
micrograms per cubic meter. In order to accomplish 
this reduction in sulfur dioxide increment in the 
Theodore Roosevelt National Park, the sulfur diox
ide emissions from Antelope Valley Units 1 and 2 
had to be reduced by 67.5% below that which 

would have been normally permitted" under the 
Clean Air Act Amendments of 1 970. The owner of 
the proposed Antelope Valley Units 1 and 2 agreed 
to these additional restrictions. Following the com
pletion of the Department's review and respective 
30-day public comment periods, permits to con
struct were granted for Coyote 1 ,  ANG Coal Gasifi
cation plant and Antelope Valley Units 1 and 2. 
These permits are conditioned to l imit emissions 
such that the allowable individual contributions to 
the maximum 5 microgram per cubic meter restric
tion do not exceed those shown in Figure 2. These 
three Level 1 sources are now under construction. 



N 
o 

I 
, 

MAP 1 
R E LAT I O N S H I P O F L E V E L  1 A N D  L E V E L  2 SO U R C E S  

T O  T H E  T H E O DO R E  R OO S E V E LT N A T I O N A L  PA R K  W I T H  W I N D  FLOW V E CTO R S  

, I I I I 
1 _ _ _  �D� _ _ _  1 ,- 1 _

BOT T l N':'A

_

U 
_

_ 

I BURK E LOSfwood Na.,onar 

L I L I • Wlldprnes� Arf'cl 
_ -

- -

- -

- - -

-
I I J I L _ � J�� _ J I I W I LL I AMS L � � _ : ! J I 

I n J MOUNTRA I L  I Mc H E N R Y  I J I  � r. WARD I l I -
I I I 

_ --1 _ --- _ --- _ --- - --- - ---, - ---

M c l E AN 

rco-;o� ;  
I 

M E RC E R  I O L I V E R  

_ J I S H E R I DA N  
I 

I 
I � - -

I - - - -.  I .-r _ _ __ _ _ _ _ _ _  _ - -- -
I 

B U R L E I G H  

STAR K I MORTON 

SOURCE : North Dakota State Department of Health 1 978. ? 10 20 I I I I 
Scale in miles 



F I GURE 1 

INFLUENCE OF SULFUR DIOXIDE EMISS ION SOURCES 
UPON PREVENT ION OF S I GNIF ICANT DETERIORATION 

CLASS I ALLOWABLE INCREMENTS 

Antelope 
Val ley #2 

Antelope 
Val ley #1 

American 
Natural 
Gas 

Coyote #1 

IN THE THEODORE ROOSEVELT NATIONAL PARK 
( 2 4 -HOUR SULFUR DIOXIDE L IMITAT ION ) 

PRIOR TO CLEAN AIR ACT AMENDMENTS OF 19 7 7  

3 1 .  6 IJ g/rn 

3 0 . 7  IJ g/m 

Per Cubic Meter 

Coal Creek 

SOURCE : North Dakota State Department o f  Health usi ng pre-Clean 
Air Act Amendments o f  1977  emis s ion data from the 
emi s s ion sources 

NOTE : pg/m3 
= micrograms per cubi c me ter 
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F IGURE 2 

INFLUENCE OF SULFUR D IOXIDE EMISS IONS FROM PERMITTED SOURCES 
UPON PREVENTION OF S IGNI F I CANT DETERIORATION 

CLASS I ALLOWABLE INCREMENTS 
IN THE THEODORE ROOSEVELT NATI ONAL PARK 

( 2 4 -HOUR SULFUR DIOXIDE LIMITATION ) 

Ante lope 
Val ley #1 & #2 

American 
Natural 1 . 6  � g/m3 

_Ga_s _
_

_
_

_
_ 

�;;iCrOgrams Per 

Coyote #1 0 . 7  � g/m3 � 
Coal Creek 

SOURCE : North Dakota S tate Department o f  Health 1 9 7 8  

/ 3 ,  b '  NOTE : �g m = mlcrograms per cu lC meter 
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The sequence used by the Department in evalu
ating the increment available for future industrial 
and energy development is based upon the order in 
which permit to construct applications are received 
by the Department and/or permits to construct are 
issued. This sequence is evident in Figures 1 and 2 
with the first source considered in the increment as 
Coal Creek and the last source the Antelope Valley 
Units 1 and 2. As in the case of the Antelope 
Valley Units 1 and 2, the last source considered in 
the allowable increment may have to provide emis
sion reductions beyond that provided for under the 
emission control l imitations of the new source per
formance standards. If it is not technologically fea· 
sible to achieve these reductions at the proposed 
facility a number of possible options are open to 
that facility. The options include: (1 ) finding an ac
ceptable project site, (2) seeking a reduction of 
emissions from existing (pre-1 975) sources, (3) 
seeking a Prevention of Significant Deterioration 
variance as previously described, or (4) abandon 
the proposed project. 

Although the increment in the South Unit of the 
Theodore Roosevelt National Park is shown in 
Figure 2 to be fil led, it is possible that future energy 
development could occur in western North Dakota 
depending upon the site location of that proposed 
development. Selection of a site such that the addi
tive effect of the sources in Figure 2 is reduced 
could allow for additional development. The site 
location of future developments, therefore, be
comes a significant factor in the prevention of sig
nificant deterioration analysiS. A case-by-case 
review is necessary for each permit to construct 
application examining the combined effect of the 
new source and those permitted sources which pre
ceded it. 

As indicated earlier, the proposed NGPL Coal 
Gasification Plant (the fourth Level 1 project), has 
not applied for a permit to construct. However, a 
review of that project was conducted similar to the 
other three Level 1 sources using deSign data and 
information supplied by the company for prepara
tion of the Draft Study. The computer dispersion 
modeling analYSis predicted that the individual con
tributions of the other three Level 1 projects com
pletely consume the maximum allowable 5 micro
gram per cubic meter increment in the Theodore 
Roosevelt National Park without an additional pre
dicted 1 .6 microgram per cubic meter of sulfur diox
ide contributed by the Natural Gas Pipeline Compa
ny faCility. If an application for a permit to construct 
the NGPL Coal Gasification Plant at the proposed 
Dunn County site were pending before the Depart
ment, this application would be denied. Further
more, this plant probably could not be built any
where in Dunn County since moving the site south
ward in this county would increase the additive 

23 

effect of the three other Level 1 sources upon the 
South Unit of the Park. Moving the plant site north
ward in the county could make the North Unit of 
the Park the controlling Class I area; although the 
additive effect of the three other Level 1 projects is 
predicted to be less over the North Unit. From this 
analYSiS, the Natural Gas Pipeline Company will 
have to reevaluate the site location of its proposed 
gasification plant and have to consider a new site, 
probably outside of Dunn County and away from 
the additive effects of the other three Level 1 pro
jects. 

Consideration of the Prevention of Significant 
Deterioration implications as they relate to the 
major Level 2 project, Coyote 2, results in an analy
sis similar to that used with respect to the Antelope 
Valley Units 1 and 2. No application is currently 
pending for a permit to construct for Coyote 2. As 
in the case of the Natural Gas Pipeline Company 
proposed project, no increment is available for a 
Coyote 2. However, if the sulfur dioxide emissions 
from Coyote 1 were cut in half, Coyote 2 could then 
be considered for a permit to construct, · such that 
the combined emissions of sulfur dioxide from 
Coyote 1 and 2 do not consume more than 0.7 
micrograms per cubic meter of the maximum allow
able increment in the South Unit of the Theodore 
Roosevelt National Park. 

A comparison of the maximum allowable sulfur 
dioxide emissions as presented in the Draft Study 
and that resulting from the Clean Air Act Amend
ments of 1 977 as shown in Table 7. These maxi
mum allowable emissions, expressed in tons of 
sulfur dioxide per year, were reduced by 64,849 
tons per year or a reduction of 56.8 % from that 
which would have otherwise been al lowed under 
the Clean Air Act Amendments of 1 970. 

The Natural Gas Pipeline Company sulfur diox
ide emissions were not included in the total for the 
column "Under the Clean Air Act Amendments of 
1 977" since it would not be considered for a permit 
to construct at its present proposed Dunn County 
site. If another site is selected and approved out
side of Dunn County, but within the seven-county 
study area, the total for Level 1 and Level 2 
sources for the column "Under the Clean Air Act 
Amendments of 1 977" would be 60,771 tons per 
year or a regionwide percent reduction of 53.2% in 
the sulfur dioxide maximum annual emissions. 

These reductions in projected sulfur dioxide 
emissions subsequently resulted in reductions in 
predicted future ground level sulfur dioxide concen
trations of the region. The major revisions to the 
information presented in the Draft Study were with 
respect to reduction of total sulfur dioxide emis
sions and predicted air quality effects of the Level 1 
and Level 2 projects. 



TABLE 7 

MAXIMUM ALLOWABLE SULFUR O I OXIDE EMI S S I ONS 
FROM LEVEL 1 AND LEVEL 2 SOURCES 

Draft Study 

Tons of Sul fur Dioxide Per Year 

y Under Clean Air Act 
Amendments o f  1 9 7 7  

Level 1 Sources 

Coyote 1 
American Natural 

Gas 
Antelope Valley 
Natural Gas 

Pipeline 

2 1 , 9 5 9  

12 , 2 7 5  
46 , 713 

1 1 , 3 5 7  

Level 1 Subtotal 92 , 304 

2 1 , 959 

12 , 2 7 5  
15 , 180 

o 

49 , 414 

Level 2 Sources 

Coyote 2 2 1 , 959 o 

Level 2 Subtotal 2 1 , 959 o 

Total Level 1 and 2 114 , 2 6 3  49 , 414 

y Tons per year figures re flect proposed days of operation during 
the year for the faci lities as outl ined in the respective permit 
to construct applications ; 7 , 968 hours ( 3 3 2  days ) for American 
Natural Gas , 8 , 2 3 2  hours ( 343 days ) for Coyote , and 7 , 8 96 
hours ( 32 9  days ) for Antelope Val ley . I n  the case o f  Natural 
Gas Pipeline , the proposed emi s s ion rate is based upon 
des ign information supplied for the Draft Study . 
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The maximum annual average ground level con
centration of sulfur dioxide from all proposed 
sources occurs in the vicinity of the Antelope Valley 
and ANG facilities under construction near Beulah 
in Mercer County. This predicted maximum annual 
ground level concentration of 2.5 micrograms per 
cubic meter is approximately half the predicted con
centration of 5.0 micrograms found in the Bismarck
Mandan vicinity due to existing sources in that 
area, and due to other existing sources at Center, 
Stanton, and Coal Creek Station now nearing com
pletion. Although the locations of maximum annual 
predicted ground level concentrations did not 
change significantly, the reduction in sulfur dioxide 
emissions from the Level 1 and Level 2 sources did 
reduce the magnitude of predicted concentrations 
across the region. A revised Map 3-2, Projected 
Annual Concentrations of Sulfur Dioxide from all 
Existing and Proposed Sources, is found under 
"Other Changes." 

Reduction of sulfur dioxide emissions from Level 
1 and Level 2 sources also resulted in reductions 
to the maximum short-term 24-hour, 3-hour, and 1 -
hour predicted grouFld level concentrations. Re
vised tables, accounting for the emission reduc
tions, are included under "Other Changes." Relat
ing these expected maximum ground level concen
trations to effects upon human health, vegetation, 
and animals are discussed under "Air Pollution Ef
fects." This section expands and updates the infor
mation presented in the climate and air quality 
impact portion of the Draft Study. 

Revised Effects on Air Quality 

As previously discussed, the combined maxi
mum allowable annual emission of sulfur dioxide 
was reduced from 1 1 4,263 tons per year to 49,41 4 
tons per year. Although this is a significant reduc
tion in sulfur dioxide emission, the Level 1 and 
Level 2 projects still would emit a substantial 
amount of sulfur dioxide into the atmosphere. Ex
amination of revised Map 3-2 shows the maximum 
projected concentration to occur within 8 miles of 
Beulah. The projected annual average concentra
tion in this area is shown to range from 1 .0 to 2.5 
micrograms of sulfur dioxide per cubic meter. 
These projected annual average concentrations are 
well within the State standard of 60 micrograms per 
cubic meter and the Federal standard of 80 micro
grams per cubic meter. 

With respect to Prevention of Significant Dete
rioration of Air Quality, the Level 1 and Level 2 
prOjects are located in a Class I I  area. The maxi
mum allowable annual arithmetic mean increment is 
20 micrograms per cubic meter in a Class II area; 
therefore, only 1 4  % of the allowable annual i ncre-
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ment would be consumed by the siting of Coyote 1 
and 2, ANG Coal Gasification Plant, and the Ante
lope Valley Units 1 and 2 in this area. As discussed 
earlier, these projects would meet the Class I allow
able annual increments in the Theodore Roosevelt 
National Park. 

A range of values of 1 .0 to 2.5 micrograms per 
cubic meter is not measurable today, even with the 
most sophisticated field sampling equipment. The 
average annual projected concentration is, howev
er, made up of values, highs and lows, the highs of 
which are measurable and which occur throughout 
the year. Effects of air pollution may also occur 
with higher concentration exposures for shorter 
averaging periods. These shorter averaging periods 
(1 -hour, 3-hour, and 24-hour) were referred to as 
short-term sulfur dioxide analysis in the Draft Study. 

Table 8 shows a comparative reduction in the 
worst-case predicted maximum short-term ground 
level concentrations of sulfur dioxide due to Level 1 
and Level 2 projects for atmospheric stability 
Classes A through F. The concentrations of sulfur 
dioxide shown in parenthesis are based upon the 
Draft Study sulfur dioxide emissions. As shown in 
Table 8, the reduction of sulfur dioxide emissions 
resulted in a reduction in the amount of increase of 
sulfur dioxide ambient air concentrations above 
background. 

The maximum sulfur dioxide projected concen
trations, which are shown in Table 8, meet the 
allowable increments in the Class II area and the 
State and Federal ambient air quality standards. 
Class A atmospheric stability yielded the greatest 
i ncrease in projected ground level sulfur dioxide 
concentrations for the 1 -hour, 3-hour, and 24-hour 
averaging periods. The increased ground level con
centrations resulting from the Level 1 and Level 2 
projects, when added to the background concentra
tions, represent the maximum future air quality con
centrations expected to occur. Under Class A sta
bility, the future maximum ambient air quality con
centrations would be 32% of the state ambient air 
quality standard for a 1 -hour averaging period and 
9% of the Federal ambient air quality standard for 
a 3-hour averaging period. The State standard for a 
1 -hour averaging period is more restrictive than the 
Federal 3-hour standard, and therefore, the stand
ard which would prevail in contrOll ing source emis
sions. The State Ambient Air Quality Standard for a 
24-hour averaging period is more stringent than the 
Federal and is therefore the controll ing standard. 
The Level 1 and Level 2 projects would be expect
ed to result in a future maximum 24-hour concen
tration which is 21 % of the State Ambient Air Qual
ity Standard. 
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TABLE 8 

SHORT-TERM SULFUR DIOXIDE ANALYSIS 
LEVEL 1 AND LEVEL 2 PROJECTS 

Distance North 
of ANG/Ante lope Proj ected Increased Ground 

Atmospheric Valley Site Boundary Level Concentrations 
Stabil ity wind from South ( ug/m3 ) .!i  

Class (mile s )  I-hr 3-hr 24-hr 

A Site Boundary 1 26 . 1  2/ 
7 8 . 5  30 . 8  

( 3 3 1 . 3 ) - ( 2 06 . 2 ) ( 80 . 9 ) 

B 0 . 8  6 3 . 8  39 . 7  1 5 . 6  
( 1 3 5 . 2 )  ( 84 . 2 ) ( 36 . 7 )  

C Site Boundary 1 1 7 . 1  7 1 . 4  2 8 . 1 
( 2 30 . 9 )  ( 140 . 8 ) ( 5 5 . 4 )  

C 1 . 211 1 2 2 . 6  7 4 . 8  2 9 . 5  
( 2 4 1 . 7 )  ( 147 . 5 ) ( 58 . 1 ) 

D 8 . 1  88 . 9  5 5 . 0  2 1 . 9  
( 1 5 3 . 3 )  ( 9 4 . 7 )  ( 37 . 9 ) 

E 36 . 0  84 . 2  5 1 . 9  2 0 . 7  
( 12 0 . 0 )  ( 74 . 0 ) ( 2 9 . 6 )  

F!I 

State Ambient Air Quality Standards - - - - - - - - - - - - - - -
Federal Ambient Air Quality S tandards - - -
State Class II Prevention of S ignif icant 

Deterioration Al lowab le I ncrement - - - - - - - - 512 - - 91 

SOURCE : North Dakota State Department of Health 1978 

II micrograms per cubic meter 

Background 
Concentrations 

( ug/m3 ) 
I-hr 3-hr 2 4-hr 

105 3 5  2 5  

1 0 5  3 5  2 5  

1 0 5  3 5  2 5  

1 0 5  3 5  2 5  

105 3 5  2 5  

1 0 5  3 5  2 5  

Total 
Proj ected Concentrations 

( ug/m3 ) 
I-hr 3-hr 2 4 -hr 

2 3 1 . 1  113 . 5  5 5 . 8  
( 4 36 . 3 ) ( 2 41 . 2 )  ( 1 0 5 . 9 ) 

168 . 8  7 4 . 7  4 0 . 6  
( 2 40 . 2 ) ( 1 19 . 2 ) ( 6 1 .  7 )  

2 2 2 . 1  106 . 4  53 . 1  
( 3 3 5 . 9 ) ( 17 5 . 8 ) ( 80 . 4 ) 

2 2 7 . 6  1 09 . 8  54 . 5  
( 346 . 7 ) ( 182 . 5 ) ( 8 3 . 1 ) 

193 . 9  90 . 0  46 . 9  
( 2 5 8 . 3 )  ( 1 2 9 . 7 ) ( 6 2 . 9 ) 

1 89 . 2  86 . 9  4 5 . 7  
( 2 2 5 . 0 ) ( 109 . 0 ) ( 54 . 6 ) 

7 1 5  - - - - - - - - 260 
1300 - - - 365 

� Numbers i n  parenthe s i s  are pro j e cted ground level concentrations based upon outdated emissions of sulfur dioxide 
presented i n  the Draft Study . These numbers are included for comparison purposes . 

11 These concentrations were estimated to occur with the wind from the north . Therefore , ground level concentrations 
south of the ANG/Antelope s ite boundary--thus no contribution from Coyote . 

!I The proj ected concentrations under F stability class were found to be lower than those concentrations under E 
s tabi lity class for a l l  case s . Also the distances to the point of maximum concentrations are too great such that 
meteorological conditions are not likely to persist long enough for the plume ( s )  to trave l that f ar .  The stability 
class is a measure of the ability of the atmosphere to disperse emissions . General ly , Classes A, B ,  C ,  and D favor 
rapid dispersion where as the more stable Classe s ,  E and F ,  are associated with poor dispersion . 



The Level 1 and Level 2 projects are within the 
allowable maximum Prevention of Significant Dete
rioration increments in this Class I I  area. The maxi
mum expected consumption is 1 5% of the 3-hour 
allowable increment and 34 % of the 24-hour allow
able increment in a Class I I .  As previously dis
cussed, these projects would meet the allowable 
annual, 3-hour, and 24-hour increments in the Class 
I Theodore Roosevelt National Park. 

The preceding discussion of projected or ex
pected ambient air quality can be placed into per
spective by an analogous situation. In  the Stanton 
vicinity there are two coal-fired electrical generating 
stations, the Basin Electric Leland aids Units 1 and 
2 and the United Power Association Power Plant. 
Although the combined generating capacity (828 
megawatts) of the Stanton facilities is less than the 
combined generating capacity of the Antelope and 
Coyote power plants (1 ,760 megawatts) near 
Beulah, the maximum annual combined sulfur diox
ide emissions from the Antelope Vally and Coyote 
Power Plants and the ANG Coal Gasification Plant 
are approximately 1 ,500 tons per year less than 
from the sources in the Stanton area. 

. Table 9 presents sulfur dioxide sampling data 
from the rural Stanton air quality monitoring site 
which is approximately 6 miles from the two Stan
ton plants. At the Stanton rural air sampling site 
96.6% of the continuous 1 -hour samples contained 
less than a detectable concentration of sulfur diox
ide; i .e., in the range of 0 to 26.2 micrograms per 
cubic meter. One of the difficulties in measuring 
ambient concentrations of sulfur dioxide at concen
trations near the lower detection l imit of sampling 
equipment is in computing an annual average 
measured concentration. 

Computer projections as shown in the revised 
Draft Study Map 3-2 indicated a projected average 
sulfur dioxide annual concentration of between 1 .0 
and 1 .5 micrograms per cubic meter in the vicinity 
of the Stanton air monitoring site south of Stanton. 
Future sampling with equipment which can measure 
concentrations of sulfur dioxide below present 
lower detectable l imits (26.2 micrograms per cubic 
meter) will add to the knowledge of annual arithme
tic sulfur dioxide concentrations. Such equipment 
has recently been developed but has not yet been 
acquired for use in North Dakota. 

Similar difficulties in measuring these low sulfur 
dioxide concentrations in the Beulah vicinity can be 
expected. In any event, the projected concentra
tions of sulfur dioxide resulting from the emissions 
of sulfur dioxide from the Level 1 and Level 2 
projects will be well within the ambient air quality 
standards (3 and 4% of annual State and Federal 
standards, respectively). The significance of these 
projected air quality impacts is discussed under "Air 
Pollution Effects." 
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Analysis of the measured data at the rural Stan
ton site indicates that the projected sulfur dioxide 
concentrations resulting from Level 1 and Level 2 
sUlfur dioxide emissions in the Beulah vicinity are 
probably conservative; i.e., higher than they should 
be. However, with respect to future air quality, it is 
the philosophy of the North Dakota State Depart
ment of Health to be cautious. A cautious approach 
affords protection of air quality, while preventing 
costly retrofit modifications to the Level 1 and Level 
2 projects if the future projected increases in air 
quality were under-estimated. 

Air Quality Influence of Oil and Gas 
Production 

Concurrent with the writing of the Draft Study, 
significant oil and gas exploration and production 
was underway in the western edge and beyond the 
seven-county study area. Normally, oil and natural 
gas production would not involve major air quality 
considerations. However, much of the gas which 
has been discovered in this area is sour gas con
tain ing hydrogen sulfide ranging in concentration 
from less than 2% to 24%.  

Sour gas presents potential air quality problems 
following development of these wells, and until the 
gas can be sweetened to pipeline-quality for distri
bution to consumers as natural gas. To allow some 
oil production with minimum waste of the state's 
natural gas, industry has cooperated with the State 
Industrial Commission in reducing oil production to 
1 00 barrels per day per well until gas sweetening 
plants can be built to remove hydrogen sulfide from 
the natural gas. 

The reduction of oil production to conserve nat
ural gas has also served to reduce the potential 
impact upon air quality which would have otherwise 
occurred. For safety, in the absence of sweetening 
plants and given the concentration range of hydro
gen sulfide, it is necessary to flare the sour gas. 
Flaring the gas converts the hydrogen sulfide to 
sulfur dioxide; therefore, any reduction in the 
amount of sour natural gas flared will reduce the 
amount of sulfur dioxide in the ambient air. 
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TABLE 9 

1 97 7  SULFUR D I OXIDE A I R  QUAL I TY DATA 
RURAL STANTON SAMPL ING S I TE 

Maximum Average Concentration 3 Percent o f  c ontinuous 
Micrograms Eer Cubic Meter ( � g/m } I -Hour Samples3 less 

Month I -Hour 3 -Hour 24-Hour than 2 6 . 2  �g(m (%) 

January 13 1 . 0  78 . 6  2 6 . 2  9 5  
February 78 . 6  5 2 . 4  < 2 6 . 2  98 
March 78 . 6  52 . 4  < 2 6 . 2  98 
April II .!I .!I II 
May II .!I II Ii 
June II .!I Ii 

8�Y July 78 . 6  78 . 6  < 2 6 . 2  
August 52 . 4  2 6 . 2  < 2 6 . 2  9 7  
September 78 . 6  52 . 4  < 2 6 . 2  98 
October 104 . 8  78 . 6  < 2 6 . 2  9 5  
November 52 . 4  2 6 . 2  < 2 6 . 2  9 6  
December 5 2 . 4  2 6 . 2  < 2 6 . 2  99  

Annual Summary 13 1 . 0  78 . 6  2 6 . 2  9 6 . 6  

Source : North Dakota S tate Department o f  Health 1 9 7 8 .  

y 

?:../ 

No continuous a ir s ampl ing data available .  The sampl ing equipment was 
inoperative . Backup sampling equ ipment ( 2 4 -hour bubblers ) operat ing on 
a frequency o f  one 2 4 -hour s ample every 6 days ind i cated at maximum 2 4 -
hour average concentration o f  < 2 6 . 2  � g/m3 . 
Sampl ing re sumed on July 2 6 ,  1 9 7 7 . 

Percent 
Data Recovery 

8 5  
9 6  
8 3  

0 
0 
0 

l8Y 
1 0 0  

9 9  
81 
93 
80  

61 . 3  



011 and Gas Production Potential 

The Little Knife Field, which is located along the 
common boundary of Dunn and Billings Counties, 
has grown from a discovery well in late 1 976 to 74 
producing wells in December of 1 978. This field is 
increasing at the rate of about one new production 
well per week. Only five dry holes have been drilled 
in this field, to date. It is estimated that the Little 
Knife Field wil l  eventually contain 1 20 to 1 50 wells. 
The wells in this field produce both oil and gas. The 
gas in this field is primarily sour, although a few 
sweet gas wells have been drilled. The average 
hydrogen sulfide concentration in the gas was ini
tially estimated at 1 2% .  

I n  addition to the Little Knife Field, which i s  now 
wefl established, other oil and gas exploration wells 
being drilled in late summer of 1 978 exploration 
wells could develop into additional fields. Two dis
coveries with potential air quality problems are oil 
and sour gas production wells located just north of 
the Prevention of Significant Deterioration Class I 
Theodore Roosevelt National Park South Unit and 
a sour gas well located just north of the Park North 
Unit. Although the sour gas concentration of hydro
gen sulfide (4 to 6%) is lower than that in the Little 
Knife Field, the wells are located closer to the 
Class I Theodore Roosevelt National Park. 

29 

Air Pollution Control of Sour Gas 

The generalized flow of natural gas and gas 
products from the well to consumers is shown in 
Figure 3.  If the well gas is sweet, the gas either 
goes dire'ctly to a natural gas pipeline or to a gas 
processing plant to recover liquefied petroleum gas 
and higher hydrocarbons. However, if the well gas 
is sour, as in the Little Knife Field, the gas must be 
sweetened before it can enter the pipeline or gas 
processing plant. There are no major chemical 
processing plants in North Dakota so all of the sour 
gas goes to the gas sweetening plant. The sulfur in 
the hydrogen sulfide is removed in the sulfur recov
ery plant. 

To allow for full production of oil from the wells 
of the Little Knife Field; i.e., more than 1 00 barrels 
per day per wel l ,  a gas sweetening plant was con
structed with sulfur recovery. The first 5 million 
cubic feet per day phase of this plant began oper
ation in July of 1 978 with the second 1 0  million 
cubic feet per day phase operational in November 
of 1 978. When the total plant capacity of 1 5  million 
cubic feet per day is reached, all of the present 
well gas from the Little Knife Field wil l  be proc
essed. With the expansion of this field it may be 
necessary to increase the capacity of this plant or 
build an additional gas sweetening/processing plant 
in or near the Little Knife Field. 

The gas sweetening/processing plant referred 
to above is the Warren Petroleum Little Knife Gas 
Processing Plant. Existing state and federal regula
tions required a prevention of significant deteriora
tion review of this facility and a permit to construct. 
An application for a permit to construct was filed by 
the Warren Petroleum Company with the North 
Dakota State Department of Health in October 
1 977. The application, along with supporting data, 
was reviewed by the Department with regard to 
expected emission and the effects of these emis
sions upon the ambient air quality and the nearby 
Class I area of the Theodore Roosevelt National 
Park. 
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The permit to construct application provided a 
plant design which would handle 1 5  mill ion cubic 
feet per day of natural gas. The plant was to be 
located in Billings County. N inety-eight percent of 
the sulfur i n  the gas was to be removed as elemen
tal sulfur and sold. The remaining sulfur in the form 
of hydrogen sulfide was to be ignited in a tail gas 
incinerator and changed to hydrogen and hydrogen 
sulfide. The primary air pollutant from the plant will 
be sulfur dioxide. M inor pollutants consist of carbon 
monoxide, oxides of nitrogen, and particulate. 

In view of the Clean Air Act Amendments of 
1 977, this facility was reviewed for best available 
control technology. After due consideration was 
given to the environmental, economic, and energy 
impacts of the various control units, it was deter
mined that the best available control technology for 
the Little Knife Gas Processing Plant would be rep
resented by an emission limit that could be 
achieved with a sulfur recovery unit having a guar
anteed efficiency of 98%.  This 98% sulfur recovery 
reduced the emissions of sulfur dioxide from this 
plant from a potential 1 60.74 tons per day to 3.23 
tons per day. The potential 1 60.74 tons per day 
was based upon the flaring of the acid gas without 
sulfur recovery. The total annual emissions of sulfur 
dioxide are 1 , 1 79 tons per year. All other pollutant 
emissions (particulate, carbon monoxide, oxides of 
nitrogen) from the boilers are less than 5 tons per 
year each. 

The analysis of the effect upon air quality of the 
projected emission of 3.23 tons per day from the 
Warren Petroleum natural gas plant involved a 
review similar to that of the coal fired Level 1 and 
Level 2 projects. The emissions from the natural 
gas plant had to be such that no violations of the 
Ambient Air Quality Standards or allowable Preven
tion of Significant Deterioration Class I increments 
in the Theodore Roosevelt National Park would 
occur. 

The major air pollutant produced by natural gas 
processing plants receiving sour gas is sulfur diox
ide. Therefore, sulfur dioxide was the only air pollut
ant used in the modeling analysis. However, all air 
contaminants listed in the ambient air quality stand
ards were examined to insure compliance with the 
standards and that no violations are expected. The 
estimated ground level concentrations of sulfur 
dioxide, predicted by the air dispersion modeling, 
were compared with the Ambient Air Quality Stand
ards and the applicable Prevention of Significant 
Deterioration increments. Sulfur dioxide was mod
eled for both annual and short-term (time periods 
less than or equal to 24 hours) averaging time 
intervals. 

The analysis of annual average ground level 
concentrations included consideration of the Coal 
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Creek Power Plant near U nderwood, the Coyote 
Power Plant, the ANG Coal Gasification Plant and 
the Antelope Valley Power Plant since these per
mitted stationary sources influence the Theodore 
Roosevelt National Park sulfur dioxide Prevention 
of Significant Deterioration increments. Therefore, 
their combined estimated concentrations were 
added to Warren Petroleum's projected concentra
tions. Map 2 shows the projected increase in 
annual sulfur dioxide ground level concentrations. 
The maximum predicted concentration increase is 
2.7 micrograms per cubic meter. This is 1 8% of the 
State annual Prevention of Significant Deterioration 
Class II allowable increment of 1 5  micrograms per 
cubic meter. The estimated value of 2.7 micro
grams per cubic meter, when added to an annual 
sulfur dioxide background level of 5.0 micrograms 
per cubic meter, gives a value of 7.7 micrograms 
per cubic meter which is 1 2.8% of the state annual 
ambient air quality standard of 60 micrograms per 
cubic meter. 

Results of the short-term sulfur dioxide averag
ing time intervals, I.e., the 1 -hour, 3-hour, and 24-
hour periods, are shown in  Table 1 0. The maximum 
projected worst case short-term concentrations are 
expected to occur under the Class C atmospheric 
stability at 1 .4 kilometers (0.87 miles) from the 
boundary of the Warren plant. The estimated 
values under Class C stability, when added to the 
respective 1 -hour, 3-hour, and 24-hour background 
concentrations, are shown to be well within the 
ambient air quality standards. The 1 -hour predicted 
maximum ambient air quality concentration of 337.4 
micrograms per cubic meter is 47% of the corre
sponding State ambient air quality standard and the 
3-hour projected concentration of 1 53. 1  micro
grams per cubic meter is 1 2% of the corresponding 
Federal ambient air quality standard. The State am
bient air quality 1 -hour standard of 71 5 micrograms 
per cubic meter is more stringent than the Federal 
3-hour standard of 1 ,300 micrograms per cubic 
meter. 

With respect to the maximum 24-hour predicted 
ambient air concentrations, a value of 62.5 m icro
grams per cubic meter would be 24% and 1 7%, 
respectively, of the State and Federal ambient air 
quality standards. Also, in the case of the projected 
24-hour concentrations, the more stringent State 
standard would be the controll ing factor. 

The area surrounding the Warren p lant is a 
Class II area. The allowable State and Federal in
crements above the January 1 ,  1 975, baseline in 
this area are (shown in Table 1 0) 51 2 and 91  mi
crograms per cubic meter, respectively, for the 
averaging periods of 3-hour and 24-hour time inter
vals. Using the worst case values from the Class C 
atmospheric stability shows that the 3-hour value of 
1 1 8. 1  micrograms per cubic meter and the 24-hour 
value of 37.5 micrograms per cubic meter consume 
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TABLE 10 

WARREN . PETROLEUM SHORT-TERM SULFUR DIOXIDE ANALYSIS 

Micrograms per Cubic Meter of Sulfur Dioxide 
Distance From Projected Maximum 

Stability Boundary of Concentration.!! Background Concentration Total Concentration 
Class Warren Plant (km) I-hour 3-hour 24-hour I-hour 3-hour 24-hour I-hour 3-hour 24-hour 

A 0 . 6  79 . 6
2/ 

49 . 5  19 . 5  105 35 25 184 . 6  84 . 5  44 . 5  

( 0% ) - ( 0% )  ( 0%)  

B 0. 9 5 6 . 5 35 . 1  13 . 8  105 35 25 161 . 5  70 . 1  38 . 8  
( 0% )  ( 0 % )  ( 0 % )  

C 1 . 4  232 . 40 118 . 1  37 . 5  105 35 25 337 . 4  153 . 1  62 . 5  
( 53 % )  ( 44% ) ( 30%) 

D 3 . 2  2 21 . 5  112 . 2  3 5 . 7  105 35 25 326 . 5  147 . 2  60 . 7  
( 55%)  ( 4 6% )  ( 32 % )  

E 7 . 6  133 . 2  82 . 1  32 . 8  105 35 2 5  2 38 . 2  117 . 1  57 . 8  
( 68%) ( 68%)  ( 68% ) 

F 1 7 . 4  84 . 9  5 2 . 4  20 . 9  105 35 25 189 . 9  87 . 4  4 5 . 9  
( 68% )  ( 68%) ( 6 7 % )  

State Ambient A i r  Quality Standards - - - - - - - - - 715 - - 260 
Federal Ambient Air Quality Standards - - - - - - - - - - - - - - 1300 365 
State and Federal PSD Clas s I I  

Increments - - - - - - - - - - - - - 512 91 

SOURCE : North Dakota State Department of Health 197 8 .  

!I Proj ected maximum concentration includes consideration o f  other sulfur dioxide emissions including the Coal 

Creek Power Plant , the Coyote Power Plant , the ANG Coal Gasification Plant , and the Antelope Valley Power 
Plant as well as the Warren Plant . 

� Number in parenthesis indicates the percentage of the proj ected maximum concentration due to source 
emissions other than from the Warren Plant . 



23% and 41 %,  respectively, of the 3-hour and 24-
hour increment available in the area surrounding 
the Warren plant. Under atmospheric stabi l ity 
Classes A and B, the meteorological conditions are 
such that there was no interaction of emissions of 
sulfur dioxide from the Warren plant with those 
from the other sources considered in this analysis. 
However, under atmospheric stability Classes C 
through F, a greater influence of long-range trans
port of sulfur dioxide is seen with the other sources 
accounting for 30 to 68% of the total maximum 
increase. 

The effect of the Warren plant on the allowable 
Prevention of Significant Deterioration Class I area 
increments in the Theodore Roosevelt National 
Park was also examined. In the previous discussion 
of the air quality effects of Level 1 and Level 2 
projects, the allowable increment of 5 micrograms 
per cubic meter for the 24-hour sulfur dioxide aver
aging period was shown to be filled. The 24-hour 
sulfur dioxide increment in that case was the con
trolling factor. As will be shown, the Prevention of 
Significant Deterioration review of new sources 
must be on a case-by-case basis. 

On Map 3, the Warren Plant is shown to be 
outside of the major wind flow vectors to the Theo
dore Roosevelt National Park from the distant 
sources of Coal Creek, Coyote, ANG, and Antelope 
Valley. Furthermore, the Warren plant is much 
closer to both the North and South Units of the 
Park. Contrasted with the analysis of the long-range 
transport of sulfur dioxide from the four remote 
facilities, the 3-hour allowable increment wil l  
become a more limiting factor. 

With the addition of the Warren plant into the 
prevention of significant deterioration analysis proc
ess, the interaction of sulfur dioxide emissions 
changed by virtue of the geographic locations of 
the five sources under consideration. The results of 
the computer dispersion modeling for the 24-hour 
averaging period are shown in Table 1 1 .  The pre
vention of .significant deterioration regulations allow 
for one exceedance per year of the 24-hour Class I 
standard increment of 5 micrograms per cubic 
meter. However, as shown in Table 1 1 ,  no values 
exceeding the 5 micrograms per cubic meter incre
ment were found over both the North and South 
Units of the Theodore Roosevelt National Park as a 
result of the Warren plant emission interaction with 
other prevention of significant deterioration 
sources. It appears that the geographical orienta
tion of Warren Petroleum Company, and the other 
prevention of significant deterioration sources with 
respect to the Class I areas in combination with the 
meteorological conditions are such that the emis
sions from the Warren Petroleum Plant would not 
cause violations of the Class I allowable increment. 
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The annual increased sulfur dioxide concentra
tion over the Theodore Roosevelt National Park 
was predicted to be less than 0.2 micrograms per 
cubic meter which is 1 0% of the Class I annual 
increment of 2 micrograms per cubic meter. The 
controlling 24-hour concentration increase shown in 
Table 1 1  was predicted to be 2.5 micrograms per 
cubic meter of the air over the North Unit of the 
Park. This is 50% of the Class I allowable 24-hour 
increment of 5 micrograms per cubic meter of air. 

The maximum 3-hour concentration increase 
over the North Unit of the Theodore Roosevelt Na
tional Park was predicted to be 21 .8 micrograms 
per cubic meter, which is 87% of the allowable 
Class I, 3-hour, increment of 25 micrograms per 
cubic meter of air. Although the Warren Petroleum 
Plant is shown to meet all of the requirements of 
ambient air quality and prevention of significant de
terioration Class I area (see Table 1 1 ) increments, 
the 3-hour Class I allowable increment is the most 
l imiting factor in consideration of future expansion 
of the gas production capacity at this plant site. 
Following this air quality analysis and a subsequent 
30-day public comment period, a Permit to Con
struct was granted for this facility. 

With respect to the oil and gas discoveries men
tioned earlier (which are closer to the Theodore 
Roosevelt National Park and which represent possi
ble field development), plans are now underway 
considering the utilization of gas processing plants 
similar to the Warren Petroleum Plant. The designs 
for these gas processing plants will be carefully 
reviewed to assure that the Class I allowable incre
ments for sulfur dioxide in the Park are not exceed
ed. 

Influence on Coal Development 

Siting and air pollution control design consider
ations of future sour gas processing plants and 
future coal-fired facilities are major factors in the 
location and extent of possible further increases in 
energy development in western North Dakota. As 
has been shown earlier, the potential for future coal 
conversion plants east of the Theodore Roosevelt 
National Park in the seven-county study area has 
already been l imited by the emission of sulfur diox
ide from the coal-fueled Level 1 and Level 2 pro
jects near Beulah. The Antelope Valley and Coyote 
(Unit 2, if built) power plants must reduce their 
sulfur dioxide emission in order to meet Theodore 
Roosevelt National Park Class I allowable incre
ments. The denial of a Permit to Construct for the 
NGPL Coal Gasificiation Plant in Dunn County is 
expected because no Theodore Roosevelt National 
Park Class I sulfur dioxide 24-hour increment is 
available for this plant (given proposed emission 
levels and plant site location). 
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TABLE 11 

THEODORE ROOSEVELT NAT IONAL PARK 

ESTIMATED S ULFUR DIOX I DE GROUND LEVEL CONCENTRATIONS 

(MICROGRAMS PER CUBI C  METER) 

TotalY Coal Creek Coyote Basin 1 Basin 2 ANG 

2 . 5 o o o o o 

4 . 1  0 . 7  0 . 2  0 . 4  0 . 4  1 . 0  

3 . 6  o 1 . 9  0 . 2  0 . 2  0 . 8  

2 . 2 0 . 7  0 . 5  o o 0 . 1  

SOURCE : North Dakota S tate Department of Heal th 1 9 7 8  

Warren 
Petrol eum 

2 . 5  

1 . 4  

0 . 5  

0 . 9  

1/ C l a s s  I 2 4 -hour sul fur dioxide increment i s  5 micrograms per cubic meter . - May be exceeded once only . 



Availability of Class I increments in the Theo
dore Roosevelt National Park for future coal con
version plants anywhere in western North Dakota 
may be l imited by oil and gas development since 
much of the gas is sour and the location of the 
sour gas wells and possible gas processing plants 
is nearer the North and South U nits of the Park. 
Furthermore, oil and gas development moves at a 
more rapid pace. For example, the Warren Petro
leum Plant was operational within approximately 
one year of filing of a Permit to Construct, and 
capable of processing 1 5  mil l ion cubic feet of natu
ral gas per day. On the other hand, many years of 
design go into most coal-fueled plants before a 
Permit to Construct application is filed with the De
partment. 

If gas containing hydrogen sulfide continues to 
be found in new wells around the Theodore Roose
velt National Park, the al lowable increments possi
bly available for future coal development may be 
consumed in whole or part before coal-fuel plants 
are designed and Permit to Construct applications 
are filed. It would appear that mine-mouth coal utili
zation in western North Dakota has hit a plateau, at 
least east of the Park. In  any event, careful atten
tion to the site location and design of pollution 
control devices for major energy development pro
jects in western North Dakota, whether coal or sour 
natural gas, wil l  be required if energy development 
is to continue. 

Oil and gas production in western North Dakota 
has unique characteristics which make the protec
tion of air quality difficult. In  addition to the rapid 
developments which have occurred, air quality anal
ysis of this development is complicated by other 
factors. Review of coal-fueled projects are also in
volved and complicated. However, before coal de
velopment projects are constructed, there is an op
portunity to review deSigns and specifications and 
have a resonable expectation of air pollutant emis
sions and their effects upon air quality. 

Contrasted to this pre-design situation, it is not 
known until the oil or gas well is completed whether 
potential air pollution problems exist. When a new 
well is drilled it is not known if it will be a dry hole 
or a producer, if it is a producer whether it is oil 
and/or gas, if it produces gas whether it is sweet or 
sour gas, and if it is sour what is the concentration 
of hydrogen sulfide and quantity of gas. Many of 
the unknowns in the Little Knife Field have been 
resolved because of the degree of development 
which has occurred in that field. However, there are 
a number of unknowns yet to be determined with 
the dril l ing of exploration wells in closer proximity to 
the Theodore Roosevelt National Park. 
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Air Pollution Effects 

In consideration of amendments to the Federal 
Clean Air Act, Congress received testimony, re
ports, and studies which raised doubts concerning 
the adequacy of present National Ambient Air Qual
ity Standards and by association, the State Ambient 
Air Quality Standards. Questions included: (1 ) do 
the present standards really protect public health of 
all people including the sensitive or susceptible 
groups within the broader "healthy" population; (2) 
are standards for more pollutants needed to protect 
the environment, including cancer causing chemi
cals, derivative pol lutants that change form in the 
environment (e.g., sulfur dioxide to sulfates), radio
active material and trace metals; and (3) should the 
standards be tightened in light of air quality effect 
studies on vegetation showing damage occurring at 
levels below the federal standards. 

It is appropriate to question the adequacy of 
ambient air quality standards since this is the meas
ure of acceptability or non-acceptabi l ity of future 
proposed actions. The Clean Air Act Amendments 
of 1 977 reemphasize the need for greater attention 
to the cause-effect relationships of air quality, 
public health, and welfare. Specific tasks were de
tailed in this law which require the Administrator of 
the EPA to implement this reemphasis. 

Air pollution control and prevention of future po
tential problems have been actively pursued in 
North Dakota since the 1 969 passage of an Air 
Pollution Law by the State Legislature. Much has 
been accomplished in 1 0  years; however, as our 
knowledge advances, many unresolved environ
mental issues continue to surface. Some important 
issues must be examined in more detail in the 
years ahead: (1 ) the possibility of carcinogenic and 
other adverse impacts of man-made materials at 
low concentration levels over long periods of time; 
(2) analysis and monitoring of trace quantities of 
pollutants in the air, water and land environment; 
(3) synergistic interactions of pollutants in the envi
ronment; and (4) long distance atmospheriC trans
port of pol lutants. These are examples of issues 
discussed below which concern the relationship of 
energy development projects to effects upon the 
environment. 

Ambient Air Quality Standards 

Ambient air quality standards play an important 
role in evaluating the environmental impacts of pro
posed future energy development activities. This 
was the case in the Draft Study. Effects upon air 
quality were discussed in Chapter 3 of the Draft 
Study in terms of whether emissions from proposed 



Level 1 and Level 2 projects would result in future 
air quality levels within the ambient air quality 
standards. The decision role of the ambient air 
quality standards was again shown in the discus
sion of mitigation in Chapter 4 of the Draft Study. 
The role of the ambient air quality standards in both 
Chapter 3 and Chapter 4 is one of determining the 
acceptability of the environmental air quality result
ing from Level 1 and Level 2 projects, and to deter
mine if additional mitigation measures will be 
needed to alleviate potential future environmental 
effects. 

In the air quality environmental effects and miti
gation portions of the Draft Study, the proposed 
major air emissions from Level 1 and Level 2 pro
jects were found to be well within the ambient air 
quality standards even under the maximum or 
"worst case" conditions of expected emissions and 
meteorology. Statements following this analysis 
summarized this finding as, "Based upon current air 
quality standards, the impacts upon the air quality 
in the seven-county study area as a result of the 
proposed industrial developments would not be sig
nificant." In the interest of conserving paper in a 
document which already was quite large (even with
out the technical supplements), it was thought that 
the specialized reader could refer to the analysis 
results and evaluate the meaning of such results. 

The assessment of the impacts of the proposed 
Draft Study projects was presented within the 
scope of the scientific knowledge base of relation
ships between air pol lutants, human health, and the 
environment. Research in the future may clarify 
these relationships. In this event, air quality stand
ards may be adjusted accordingly in the public in
terest, so that hazards to the health, safety, proper
ty, and welfare of North Dakota's citizens would not 
occur. Any proposed energy development, which 
presents a hazard to the health, safety, and welfare 
of the citizens of North Dakota through degradation 
of the air quality by the emissions of regulated air 
pol lutants will not be allowed. 

As described earlier, the State of North Dakota 
has been conservative and cautious in the adoption 
of ambient air quality standards by setting maxi
mum allowable air quality standards which are 
equal to or more stringent than the National Ambi
ent Air Quality Standards. The philosophy of the 
North Dakota State Department of Health, who pro
mulgated the State Ambient Air Quality Standards 
in 1 970, was that the air quality of this state, which 
is better than existing National Ambient Air Quality 
Standards, must not be allowed to degrade to the 
National Standards. This philosophy has been sup
ported in recent years with the establishment of 
prevention of significant deterioration laws and reg
ulations which are designed to protect air quality 
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deterioration in areas now cleaner than the Nation
al Ambient Air Quality Standards. A side-by-side 
comparison of the State and Federal Ambient Air 
Quality Standards is shown in Table 1 2. 

The state ambient air quality standards set 
maximum permissible concentrations for 1 2  air pol
lutants compared to six pollutants covered by the 
federal standards. Five of the 1 2  state standards 
relate sulfur with sulfur dioxide, its environmental 
derivative chemical compounds and hydrogen sul
fide. Since particulate matter is the major air pol lut
ant in North Dakota, Le., approaching ambient qual
ity standards, the state has three standards which 
address total suspended particulate matter, settled 
particulate matter, and coefficient of haze. The re
maining four pollutants, carbon monoxide, photo
chemical oxidants, hydrocarbons, and nitrogen 
dioxide, are also addressed in the federal stand
ards. 

The federal standards are divided into primary 
and secondary categories. The more stringent of 
the federal standards are the secondary standards. 
The secondary standards' were designed to prevent 
effects upon such things as vegetation, animals, 
and exposed materials. The federal primary stand
ards were designed to protect against adverse 
health effects. The state philosophy of adopting 
conservative standards is evident in Table 1 2. 

There is a tendency to treat the ambient air 
quality standards as a fine dividing line between 
expected effects and no effects. This is often re
ferred to as a threshold concept. Another premise 
which holds more scientific validity is that of the 
linear (no threshold) concept in which effects in
crease with increased concentration and the only 
true "no effect" level occurs at zero contamination. 
One of the most difficult aspects of setting realistic 
and effective standards is that effects may not be 
measurable or observable at concentrations above 
zero contamination. It then becomes a problem of 
finding the most susceptible element of the envi
ronment and setting the air quality maximum con
centration and period of exposure to that concen
tration,  such that damage to the susceptible ele
ment is not observed. Congress, in recognition of 
some of the difficulties in setting proper air quality 
standards and, in view of the questions raised con
cerning the adequacy of standards, placed a high 
priority on air quality in the Clean Air Act Amend
ments of 1 977. Congress has asked the Adminis
trator of EPA for reassurance that the standards 
are adequate and, if reassurance could not be 
demonstrated, for appropriate action to correct the 
situation. 

The Clean Air Act Amendments of 1 977 con
tained a number of specific provisions related to air 
quality standards including: ( 1 )  changes in wording 



TABLE 12 

fiTATE AND FEDERAL AMBIENT AIR QUALITY STANDARDS 

Maximum Permissible Concentration 
North Dakota 

Air Contaminant Avera�in� Period 

l .  Total Suspended 3 1/ Annual Geometric 
Particulate ( ug/m ) - Mean 

24 -hour 

2 .  Settled Particulate- 3-month (res idential ) 
Dustfall ( units tons 
per square mile per 3-month ( residentia l )  
month) 

3 .  Coeffic ient of Haze Annua l Geometric 
( units o f  Coefficient Mean 

of Haze per 1 , 000 
linear feet) 

4 .  Sul fur 3Dioxide Annual Average 
( ug/m ) 24-hour 

3-hour 
I-hour 

5 .  Reactive su� fur 3/ Annual Average 
(mg/IOO cm /day ) - I-month 

6 .  Suspended Sulfates Annual Average 
( ug/m3 ) 24 -hour 

7 .  Sul furic Acid Mist , Annual Average 
Sul fur Trioxide 24-hour 
or Combination I-hour 

( ug/m3 ) 

8 . Hydrogen Sul fide 1/2-hour 
( ug/m3 ) 1/2-hour 

9 .  Carbon Monoxide 8-hour 
(mg/m3 ) Y  I-hour 

10 . Photochemical Oxidants I-hour 
( ug/m3 ) 

I I .  Hydrocarbons 3 -hour 
( ug/m3 ) ( 6-9 a . m . ) 

12 . Nitrogen Dioxide Annual Average 
( ug/m3 ) I-hour 

SOURCES : North Dakota Air Pollution Control Regulations 
Federal Standards - 40 CFR Part 50 , 1976 

l/ micrograms per cubic meter . 
Y Maximum not to be exceeded more than once per year . 

60 

150Y 

15 

40 

0 . 4  

60 
260 

7 1 5  

0 . 2 5 
0 . 5  

4 
12Y 

4 
12Y 
30Y 

45� 
75§! 

lOY 
40Y 

16 0Y 

l60Y 

100 8/ 200-

3/ mi lligram sulfur trioxide per 100 square centimeters per day i! Maximum not to be exceeded over 1% of the time . 

Federal 
Primary 
(Health) 

75 

260 

80 
3 6 5  

10 
40 

160 

160 

100 

� Maximum not to be exceeded more than twice in any five consecutive days . 
§! Maximum not to be exceeded over twice a year . 
21 mil l igrams per cubic meter . 
� Maximum not to be exceeded over 1% of the time in any 3 -month period . 
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Federal 
Primary 
(Wel fare ) 

60 

150 

1300 

10 
40 

160 

160 

100 



which broaden the role of the EPA Administrator in 
setting National Ambient Air  Quality Standards; (2) 
a required determination of the need for a short
term (less than 3-hour) standard for n itrogren diox
ide; (3) establishment of a minimum frequency for 
review of air quality criteria and National Ambient 
Air Quality-Standards; (4) creation of an independ
ent scientific review committee to review the air 
quality criteria and National Ambient Air Quality 
Standards; and (5) review of pollutants such as 
radioactive pol lutants, cadmium, arsenic, and poly
cyclic organic matter which are not currently regu
lated under the air pollution control regulations. 

Various changes in wording in the Clean Air Act 
Amendments of 1 977 have broadened the role of 
the Administrator of EPA in setting national primary 
and secondary standards. One example of this is 
the wording change in Section 1 08. (A.) of the Clean 
Air Act Amendments of 1 970 which stated that " . . .  
each air pollutant - (A) which in his judgment has 
an adverse effect on public health and welfare." 
The Clean Air Act Amendments of 1 977 changed 
this to read ". . . each air pollutant - (A) emissions 
of which in his judgment, cause or contribute to air 
pollution which may reasonably be anticipated to 
endanger public health or welfare;." The impor
tance of statements such as this is that a physical 
demonstration of effects is no longer necessary in 
making these judgments, but rather a reasonable 
anticipation of the pollutant to endanger public 
health and welfare. 

Congress requested the Administrator of EPA to 
revise and reissue criteria relating to concentrations 
of nitrogen dioxide over such period (not more than 
three hours) as deemed appropriate. This criteria is 
to include a discussion of nitric and nitrous acids, 
n itrites, nitrates, n itrosamines, and other carcino
genic and potentially carcinogenic derivatives of 
oxides of nitrogen. A number of important air quality 
questions are evident in this congressional action. 
These questions relate the need for short-term ni
trogen dioxide standards, in addition to the current 
federal annual standard, to examine cancer causing 
potential, and to provide a new focus on derivative 
chemicals. The derivative chemicals are those 
which change chemical composition; for example, 
the conversion of nitrogen dioxide to nitrates in the 
ambient air. This criteria document was to be 
issued not later than February 7, 1 978. The Admin
istrator of EPA was also required to promulgate by 
August 7, 1 978, a national primary air quality stand
ard for nitrogen dioxide (for averaging periods of 
not more than 3 hours), unless he finds that there 
is no significant evidence that such a standard is 
necessary to protect public health. The criteria doc
ument and the Administrator's decision as to ne
cessity for this standard had not been published as 
of October 1 ,  1 978. 
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The Clean Air Act Amendments of 1 977 estab
lished the minimum frequency for review of air qual
ity criteria and National Ambient Air Quality Stand
ards changing the frequency from "time-to-time" to 
"not later than December 31 , 1 980, at 5-year inter
vals thereafter." The Administrator could review 
and revise the criteria or promulgate new standards 
earlier or more frequently than the required 5-year 
interval. 

An independent scientific review committee was 
created by the Clean Air Act Amendments of 1 977. 
This committee, appointed by the Administrator of 
EPA, is to be composed of seven members includ
ing at least one member of the National Academy 
of Sciences, one physician, and one person repre
senting state air pollution control agencies. 

Not later than January 1 ,  1 978, and at 5-year 
intervals thereafter, the committee must complete a 
review of air quality and the National Primary and 
Secondary Ambient Air Quality Standards and rec
ommend to the Administrator any new National Am
bient Air Quality Standards and revisions of existing 
criteria and standards as may be appropriate. This 
committee must also advise the Administrator of 
areas in which additional knowledge is required to 
appraise the adequacy and basis of existing, new, 
or revised National Ambient Air Quality Standards; 
describe the research efforts necessary to provide 
the required information ;  advise the Administrator 
on the relative contribution to air pollution concen
trations of natural as well as anthropogenic activity; 
and advise the Administrator of any adverse public 
health, welfare, social, economic, or energy effects 
which may result from various strategies for attain
ment and maintenance of such National Ambient 
Air Quality Standards. 

In consideration of amendments to the Federal 
Clean Air Act, questions were raised concerning 
pollutants which were not currently addressed 
under air pollution regulations. Congress responded 
to these questions by requesting the Administrator 
of EPA to review all relevent information and deter
mine whether or not emissions of radioactive pollut
ants, cadmium, arsenic, and polycyclic organic 
matter into the ambient air wil l  cause, or contribute 
to air pollution which may reasonably be anticipated 
to endanger public health. If the Administrator finds 
that any of these substances need air pollution 
regulation, he is to, simultaneously with this deter
mination, include this substance either under a l ist 
for air quality criteria and National Ambient Air 
Quality Standards or National Emissions Standards 
for Hazardous Air Pollutants. The determination by 
the Administrator concerning cadmium, arsenic, and 
polycyclic organic matter was to be completed by 
August 7, 1 978; however, this was not completed 
as of October 1 ,  1 978. The determination, with re-



spect to radioactive pollutants, is due by August 7, 
1 979. 

The Administrator, in this section of the Clean 
Air Act Amendments of 1 977, was also to conduct 
a study, in conjunction with other appropriate agen
cies, concerning the effect on the public health and 
welfare of sulfates, radioactive pollutants, cadmium, 
arsenic, and polycyclic organic matter which are 
present or may reasonably be anticipated to occur 
in the ambient air. This study is to include a thor
ough investigation of how sulfates are formed and 
how to protect public health and welfare from the 
injurious effects, if any, of sulfates, cadmium, ar
senic, and polycyclic organic matter. 

All of the preceding are examples of the impor
tance which Congress placed upon ambient air 
quality and the need to have standards which will 
protect public health and welfare. The setting of 
appropriate standards is not a simple matter. It re
quires careful scientific analysis. Some of the com
plexities involved in this analysis will be pOinted out 
in the following discussion. 

Comparisons of air quality impacts of Level 1 
and Level 2 projects with the Ambient Air Quality 
Standards are presented in Table 1 3. The major air 
pollutant emissions from Level 1 and Level 2 pro
jects are particulate matter, sulfur dioxide, and 
oxides of n itrogen. The increases in concentration 
and resulting expected maximum ambient air quality 
values are compared to the ambient air quality 
standards. It should be noted that these maximums 
occur at the facility boundaries or within eight miles 
of the Level 1 and Level 2 project sites in the 
Beulah vicinity. 

The greatest air quality impact of Level 1 and 
Level 2 projects on air quality wil l  be in Mercer and 
Oliver Counties. The following discussion will relate 
the expected air pollution effects of Level 1 and 
Level 2 project emissions to this maximum impact 
area, and specifically the Beulah vicinity. An analy
sis of the maximum effect conditions and the ac
ceptability of Level 1 and Level 2 projects, in that 
area, would indicate expected effects at a lower 
level in the rest of the seven-county study area, the 
Fort Berthold Indian Reservation, and the Knife 
River Indian Villages National Historic Site near 
Stanton. 

Human Health Effects 

Contamination of the environment with air pollut
ants influences the health of persons living within 
the environment. Clearly, this has been demonstrat
ed in historical urban air pollution episodes which 
have been attributed to cause-increased hospital 
admissions, serious i l lnesses, and deaths. Con
versely, as the ambient air quality in major urban 

41 

areas of the United States has improved, the seri
ousness and frequency of respiratory diseases re
lated to pol lution has reduced. Attaining the Nation
al Ambient Air Quality Standards has resulted in 
decreases in the incidence of emphysema, asthma 
attacks, and other respiratory diseases. 

How much contamination of the environment 
with air pol lutants can be allowed and stil l  protect 
public health (the susceptible and chronically i l l ,  as 
well as healthy people) is a major question related 
to the establishment of ambient air quality stand
ards. The current ambient air quality standards, es
tablished in the early 1 970s, were promulgated 
based upon the scientific evidence available at that 
time and with the presumption that the standards 
provided a factor of safety. The National Ambient 
Air Quality Standards provide standards for six cri
teria pol lutants, and North Dakota Standards, pro
mulgated at about the same time, increased the list 
of pol lutants covered. Further, with respect to sulfur 
dioxide and nitrogen dioxide, North Dakota set 
standards which are more restrictive than the na
tional standards, as shown in Table 1 2. 

Testimony in consideration of the Clean Air Act 
Amendments of 1 977 questioned the existence of 
the factor of safety with reports that the public 
health is being harmed to some extent, perhaps 
seriously, at pollutant concentrations less than the 
national standards. Other questions were raised 
concerning the l imiting of the National Ambient Air 
Quality Standards to the six criteria pol lutants since 
other pollutants have the potential for health ef
fects. 

The factor of safety in preventing health effects 
has been questioned in terms of indications that 
deaths have occurred at pollution levels not far 
above the Federal primary 24-hour standard for 
sulfur dioxide (365 micrograms per cubic meter). 
The comparable state ambient air quality sulfur 
dioxide standard is 260 micrograms per cubic meter 
which g ives greater protection of public health than 
the current national standards. The projected maxi
mum increase of 30.8 micrograms per cubic meter 
(Table 1 3) of sulfur dioxide (24-hour averaging 
period) resulting from Level 1 and Level 2 projects 
is expected to result in a maximum ambient air 
concentration of 55.8 micrograms per cubic meter. 

Furthermore, the application of prevention of 
significant deterioration increments for a Class I I  
area in North Dakota has the effect of establishing 
an upper limit (below the ambient air quality stand
ard) on the amount of pollution which will be per
mitted. In the case of sulfur dioxide, which is one of 
two pollutants regulated under prevention of signifi
cant deterioration regulations (particulate matter is 
the other), the maximum North Dakota allowable 
increment for a 24-hour averaging period is 91 mi-



TABLE 13 

SUMMARY OF PROJECTED AMBIENT AIR QUALITY 
CHANGES DUE TO LEVEL 1 AND LEVEL 2 PROJECTS 

Ambient Air Concentrations 
Micrograms Per Cubic Meter 

( 2 )  ( 3 )  ( 4 )  

Air Pollutant 
and Concentration 
Averaging Period 

( 1 )  
Projected Maximum 

Increase Due to 
Level l and Level 2 

Projects!! 

Estimated 
Existing 8/ Background-

Expected 
Maximum 

Air Quality 
( 1 )  & ( 2 )  

Ambient 
Air Quality 

Standard 

Total Suspended 
Particulates . 2/ Max�mum annual mean-

24-hour maximum2! 

sulfu: Dioxide 4/ Max�mum annual mean-
24-hour max�mum5/ 3-hour max�murn-

I-hour maximum 

Nitrogen Dioxide 8/ Maximum annual mean
I-hour maximum2! 

3 . 0  25 . 0  
7 . 0  80 . 0  

2 . 5  5 
30 . 8  25  
78 . 5  35 

126 . 1  105 

5 . 8  5 
203 . 1  55  

SOURCE : North Dakota State Department of  Health 1978 

2 8 . 0  60 
87 . 0  150 

7 . 5  60 (80 ) 1Q! 
55 . 8  260 ( 365 )  

113 . 5  ( 1300 ) 
231 . 1  715 

10 . 89/ 258 . 1-
10011/ 200-

!! Maximums noted are expected to occur at plant boundaries or within 2 miles of  the 
Level l and 2 proj ects located in the Beulah vicinity . 

2/ Geometric mean . ]I Maximum concentration not to be exceeded more than once per year . 
4/ Arithmetic mean . � Averaging period for federal secondary standard . Ambient air quality standard is 

not to be exceeded more than once per year . 
§! Arithmetic mean . 
7/ Maximum concentration not to be exceeded over 1% of the time in any 3-month period . � Estimated existing background concentrations were derived from North Dakota State 

Department o f  Health air quality monitoring stations are representative of existing 
air quality in the seven-county study area . 

� This concentration is expected to occur not more than 0 . 001% of  the time on an annual 
basis and therefore within the averaging periods described in footnote 7 above . 

10/ Numbers in parenthesis are the Federal Standards . These are presented in those 
instances where the State ambient air quality standard is more stringent .  

11/ There i s  currently no Federal standard for nitrogen dioxide other than for the 
annual mean averaging period . This matter is currently under study by the U . S .  
Environmental Protection Agency for possible promulgation o f  a short-term (less 
than 3-hour) standard . 
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crograms per cubic meter. This 91 micrograms per 
cubic meter maximum increase of sulfur dioxide 
effectively sets the expected maximum air quality 
concentration at 1 1 6  micrograms per cubic meter 
including the estimated existing maximum concen
tration. The 91 micrograms per cubic meter incre
ment allows for some additional future local devel
opment beyond the ANG Coal Gasification Plant, 
Coyote 1 and 2, and Antelope Valley Units 1 and 2 
(hereafter referred to as "Level 1 and Level 2 
Beulah projects") ;  however, the 1 1 6 micrograms 
per cubic meter ambient air quality concentration 
level is now the limit on major industrial growth in 
that area. 

Another factor which may further limit the 
amount of major industrial contamination of air in 
Mercer and O liver Counties is the federal designa
tion of the Theodore Roosevelt National Park and 
the Lostwood National Wilderness Area as Class I 
prevention of significant deterioration areas. The 
emissions of sulfur dioxide from the major sources 
in Mercer County and other applicable interacting 
sources cannot exceed the allowable Class I area 
increments. As discussed previously, the allowable 
increments in the Theodore Roosevelt National 
Park have been filled with the three Level 1 and 
Level 2 Beulah projects. 

The questions of the public health factor of 
safety in the national primary standards, although 
important to resolve, do not appear to be urgent 
with respect to Level 1 and Level 2 projects since 
prevention of significant deterioration Class I and 
Class II regulations are providing a factor of safety 
for the air quality of the seven-county study area. 
The current expected sulfur dioxide maximum 24-
hour ambient air quality concentration of 55.8 mi
crograms per cubic meter would be considerably 
better than both the respective state and federal 
standards of 260 and 386 micrograms per cubic 
meter. 

Similarly, the other current federal air quality 
standards have been questioned as to the factor of 
safety they afford in protecting the health of vulner
able groups including infants, the very old, persons 
with heart and lung disease, and those who are 
pregnant. These groups could require a better am
bient air quality than now provided by the National 
Ambient Air Quality Standards. 

The short-term, i.e., other than annual, maxi
mum concentrations shown in Table 1 3  do not take 
into account such factors as frequency of occur
rence. Further, these maximums should not be con
strued as those which would occur throughout the 
seven-county study area. Experience in sulfur diox
ide air monitoring by the State Department of 
Health, near the existing Stanton power plants 
(which have a somewhat greater sulfur dioxide 
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emission rate than that proposed for the Level 1 
and Level 2 Beulah projects), i l lustrates this point. It 
was shown in Table 9 of this supplement that 
96.6% of the continuous 1 -hour sampling for sulfur 
dioxide near Stanton indicated less than detectable 
concentrations of sulfur dioxide, i.e., less than 26.2 
micrograms per cubic meter. 

I n  North Dakota, the existing air quality is much 
better than that provided for currently under the 
National Ambient Air Quality Standards. Therefore, 
the addition of the six criteria pollutants to the am
bient air from Level 1 and Level 2 projects should 
not result in a perceptible increase in health 
damage to individuals in Mercer and Oliver Coun
ties and in the broader seven-county study area as 
a result of these pollutants. 

Perceptible health effects, human or animal, are 
a function of the kind of pollutant, its concentration, 
frequency and/or duration of this concentration, 
and the state of health of the pollutant receptor. 
The current standards have been derived from epi
demiological investigations and extrapolation of 
animal effects in controlled experiments to man. 
Both routes of effects analysis are useful in the 
episodic sense with high pol lution concentrations, 
for short exposures, or at a high frequency of ele
vated concentrations. However, examination of the 
amount of risk to the public health from prolonged 
exposure to low pollutant concentrations with a rel
atively low frequency of occurrence is a problem for 
which no answers presently exist. Various attempts 
have been made to estimate public health risk from 
low concentrations of pol lutants; however, the re
sults of these studies have, to date, been inconclu
sive. 

I n  view of the inclusiveness of these studies of 
low level pollutant exposure, the State Department 
of Health has considered the setting of ambient air 
quality standards and the granting of new source 
permits to construct, on the premise that a "no 
effects" level of pollution does not exist, and pru
dent management of air quality is indicated for pro
tection of public health and prevention of future 
health effects. This philosophy embodies the princi
ple that for every pollutant there is some effect. 
Whether effects will be perceptible at relatively low 
concentrations of pollutants, remains to be resolved 
by more concentrated scientific study and evalua
tion. A similar approach was taken by Congress in 
consideration of the Clean Air Act Amendments of 
1 977, as discussed under "Ambient Air Quality 
Standards." 

Concerns over cancer and other chronic ill
nesses were expressed in testimony before Con
gress in consideration of the Clean Air Act Amend
ments of 1 977. No new revelations were presented 
in this testimony which would directly aid in the 



standards setting process. It did emphasize, howev
er, that attention must be paid to the potential for 
increases in cancer and other chronic i l lnesses as 
a result of pollutants in the atmosphere. Suggested 
as possible cancer inducing agents were the pollut
ants arsenic, cadmium, polycyclic organic matter, 
sulfur dioxide, sulfates, nitrates, n-nitrosamines, ni
trites, and radioactive materials. One problem in 
defining the role of air pollutants in chronic (low 
concentration-long exposure) i l lnesses is that the 
onset of these diseases takes many years. Another 
significant problem in defining this role is that 
cancer and other chronic i l lnesses have been relat
ed to many other causes. 

Some problems involved in analysis of chronic 
i l lness were exhibited by William Weiss, M .D., in a 
paper entitled "Lung Cancer Mortality and Urban 
Air Pollution" (American Journal of Public Health, 
August 1 978, Vol. 68, No. 8). Although information 
presented in this was "consistent with the hypoth
esis that air pollution is a factor in the causation of 
lung cancer, interpretation of a cause-and-effect re
lationship is unjustified because other important 
factors have not been taken into account. Smoking 
and occupational disease are the most significant 
of these." The assessment of risk in an urban set
ting from an epdemiological standpoint is desirable 
in some respects, most notably when there is a 
statistical ly sufficient population base to evaluate 
effects. However, the problems of dealing with pol
lution cause-and-effect relationships, regardless of 
urban or rural environment, are many-fold. 

Mortality studies involving death rates and 
cause of death are important and must be per
formed. These studies, although difficult, are easier 
than morbidity studies, which examine i l lnesses less 
serious than death but certainly which affect the 
well-being of a person. The morbidity studies also 
must be performed. 

There are many environmental factors which 
can be related to chronic diseases such as cancer. 
These environmental factors include substances in 
food, air, and water, and a person's habitats or 
l ifestyle. Much of the attention to chronic diseases 
has been from the standpoint of setting standards 
of quality for these factors to reduce, if not elimi
nate, the risks to public health l inked to these fac
tors. 

A sophisticated risk analysis was and still is 
beyond the scope of the Draft Study. The studies 
which have been performed, thus far, do not relate 
to the quality of life which is generally found 
throughout the seven-county study area. Another 
aspect which makes this analysis difficult and per
haps very judgmental is determining which pollutant 
has the greatest risk to public health. This is one of 

44 

the pitfalls in much of the epidemiological work 
which has been performed thus far. 

In "field" environmental studies, as contrasted 
with closely controlled laboratory experiments, the 
selection of pol lutants measured against effects in 
the environment is critical to the evaluation of 
cause-and-effect relationships. If, for example, 
sulfur dioxide and particulate sulfate data are avail
able in an area and this data is compared with 
disease in appropriate affected and control popula
tions showing an apparent health effect, there are 
uncertainties in equating the concentrations of 
sulfur and sulfates to these health results, Although 
sulfur dioxide and sulfates may be l inked to the 
health effect noted in the study, another pollutant, 
for example arsenic, may be the cause of the 
health effect; but since there was no measurement 
of arsenic, the cause-and-effect relationship is at
tributed only to sulfur dioxide and its derivative, 
sulfate. Environmental field studies must be careful
ly designed and executed to establish a valid 
cause-and-effect relationship. 

The cause of a given disease may be due to a 
single identified pol lutant, or possibly a group of 
pollutants, in a synergistic effect. Synergistic effects 
are due to the action of several pol lutants, such 
that their combined effort is greater than the sum of 
their individual effects. Synergistic effects are possi
ble; however, even less scientific information is 
available on this project. 

Currently, North Dakota is a relatively healthy 
place to live. This relationship is shown in Tables 
1 4  and 1 5, and environment no doubt plays an 
important role in this relationship. One general indi
cation of well-being of the population is a compari
son of average life expectancy at birth for various 
demographic sub-groups or geographic areas. A 
comparison of life expectancies for the United 
States, North Dakota, and the seven-county study 
area is presented in Table 1 4. Average life expec
tancy at birth for the State of North Dakota and for 
five of the seven counties equals or exceeds the 
national norm. The lowest life expectancy (69.54 
years in Morton County) exceeds the comparable 
figure in nine states and the District of Columbia. 

Another comparison includes overall and cause
specific death rates. However, direct comparisons 
may often be misleading due to differentials in the 
age distribution of the areas under study. To ame
liorate this problem, such rates are often age-ad
justed (Le., rates are adjusted to approximate their 
true values assuming the age distribution of the 
areas under study are equal). In short, age is con
trolled in analyzing the direct comparison of age
adjusted death rates for all causes and selected 
leading causes for the United States, North Dakota, 
the seven-county study area, and selected group
ings of counties. 



TABLE 14 

AVERAGE L I FE EXPECTANCY AT BIRTH 
NORTH DAKOTA , UNITED STATES , AND IMPACT COUNTIES 

TOTAL POPULATION 
1 9 6 9  - 1 9 7 1  

Area Average Life EXJ2ectancI At Birth 
( in years ) 

United States 7 0 . 7 5 

North Dakota 72 . 7 9 

Burleigh County 72 . 5 9 

Dunn County 7 0 . 7 5 

McLean County 71 . 88 

Mercer County 7 1 . 46 

Morton County 6 9 . 54 

Ol iver County 6 9 . 7 5 

Stark County 7 1 . 68 

SOURCES :  

1 .  united States and North Dakota -- "North Dakota State Li fe 
Tables , "  Vol .  I I ,  No . 3 5 , DHEW Publication No . ( BRA )  
7 5 - 1 1 5 1 , National Center for Health Statistics , BRA ,  
PHS , DREW , June 1 9 7 5 . 

2 .  Impact Counties -- "Abridged Life Tables for North Dakota 
Counties , 1 9 7 0 , "  unpubli shed manuscript, James P .  
Beneteau , 596 Demography, University of North Dakota , 
undated .  
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TABLE 1 5  

DEATHS AND AGE ADJUSTED DEATH RATES 
ALL CAUSES AND LEADING CAUSES 

NORTH DAKOTA , UNITED STATES , AND SELECTED IMPACT AREAS 

Area 

Un ited S tates 
North Dakota 
7 County Impac t Area 
Bur l e igh - Morton 
S tark - Dunn 
Mercer - Ol iver - McLean 

Al l 
Causes 

Deaths 

1 , 8 9 2 , 4 3 8  
5 , 4 8 2  

8 4 2  
4 5 4  
1 9 9  
1 8 9  

Rate 

8 4 4 . 9 3 
7 8 5 . 7 5 
7 4 4 . 1 2 
7 1 2 . 8 3 
8 1 4 . 1 2 
7 5 6 . 7 6 

* Based on l e s s  than 3 0  observat ions 

Heart Mal i gnant 
D i sease Neoplasms 

Deaths Rate Deaths Rate 

7 1 6 , 0 6 5  3 2 0 . 6 6 3 6 5 , 7 6 8  1 6 5 . 4 3 
2 , 1 6 2  3 0 5 . 8 6 9 2 5  1 3 1 . 8 5 

3 5 5  3 1 4 . 3 5 1 4 7  1 3 1 . 1 3 
1 6 5  2 6 3 . 0 3 6 5  1 5 1 .  2 3  

8 9  3 6 2 . 6 0 3 0  1 2 4 . 3 7 *  
1 0 1  3 9 4 . 3 2 2 2  8 8 . 5 5 *  

Cerebrovascular 
D i sease 

Deaths Rate 

1 9 4 , 0 1 6  8 6 . 8 1 
5 8 9  8 1 . 7 7 

8 2  7 1 .  8 0  
5 1  8 0 . 4 5  
2 1  8 5 . 0 7 *  
1 0  3 8 . 1 4 *  

�--------------------------------------------------------------------------
m 

SOURCES : 

Population -
1 .  unpub i i shed e s t imates o f  county population s , prepared by Bureau o f  Census for NCI , 1 9 7 8 . 

2 .  " General Population Charac ter i stic s , "  PC ( l ) -BI-US Summary , 1 9 7 0  Census of Populat ion , 
US Bureau o f  Census , US Department o f  Commerce ,  January 1 9 7 2 . 

3 .  " Es t imates o f  the Popul at ion o f  the United S tate s , by Age , S ex , and Race : July 1 ,  1 9 7 4  
to 1 9 7 6 , "  Population E s t imate s and Proj ection , Series P -2 5 , No . 6 4 3 ,  U S  Bureau o f  the 
Census , US Department of Commerce , January 1 9 7 7 . 

Vital S tat i s t i c s  � 

1 .  Unpubl is hed tabulations for calendar year 1 9 7 5 , O f f ice o f  S tatistical Services , North 
Dakota State Department of Hea lth . 

2 .  "Advance Report - F inal Mortal ity S tatistic s , 1 9 7 5 , "  Monthly Vital S ta t i s t ic s  Reports , 
Pub l ication No . ( HRA) 7 7 - 1 1 2 0 ,  Vol . 2 5 , No . 1 1 , Supplement ,  National Center for Heal th 
S tat i s t ic s , HRA , PHS , DHEW , February 11 , 1 9 7 7 . 



As shown in Table 1 5, all areas under study 
exhibit an age-adjusted death rate below that of the 
U nited States as a whole. The rate for the seven
county study area is significantly below that for the 
U nited States. All but two of the areas (Stark-Dunn 
and Mercer-Oliver-McLean) exhibit heart disease 
death rates below the national norm. Al l  areas ex
hibit age-adjusted rates below national levels for 
deaths from malignant neoplasms and from cere
brovascular diseases. The rates for Stark-Dunn and 
Mercer-Ol iver-McLean for malignant neoplasm and 
cerebrovascular disease are based on a l imited 
number of deaths. However, the total number of 
deaths observed for the above-mentioned causes 
for these areas are consistent with long-term trends 
for the counties. 

Since public health risks cannot be directly as
signed to changes in air quality resulting from Level 
1 and Level 2 projects, public health risks can be 
placed in better perspective by examination of the 
existing environment. The existing air quality is a 
function of natural and man-generated pollutants 
present in this seven-county study area. The exist
ing air quality influences public health. 

All of the air pollutants mentioned in considera
tion of the Clean Air Act Amendments of 1 977 are 
found in the study area, with the exception of poly
cyclic organiC matter which has not been reviewed. 
With the exception of sulfur dioxide and nitrogen 
dioxide, all of the pollutants are naturally occurring, 
including radioactive material. Environmental radi
ation impacts, of Level 1 and Level 2 projects, are 
discussed under "Radiation Impacts." 

Referring to Table 1 3, the maximum expected 
sulfur dioxide and nitrogen dioxide ambient air con
centrations, combined with a projected low frequen
cy of occurrence, wil l  result in a low risk to public 
health, with the greatest health risk occurring in 
Mercer and Oliver Counties. Comparing life expec
tancy by county in Table 1 4  and cause of death in  
Table 15  shows a similar pattern. From this com
parison, it appears that the existing power plants 
located in Center and Stanton have had no percep
tible effect upon public health in  these counties 
when compared to the other four counties of this 
region. 

There are presently no ambient air quality stand
ards for arsenic, cadmium, and other trace metals; 
however, concern has been expressed in testimony 
before Congress that the emissions of these metals 
has a potential for chronic health effects, including 
cancer. In the absence of a standard of compari
son, public risks from emission of arsenic and cad
mium wil l  be examined in a simplified fashion to 
relate these emissions to an expected increase of 
these pol lutants in the ambient air. 
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The coal to be used by Level 1 and Level 2 
projects contains arsenic and cadmium. Table 1 6  
presents the average concentration of 1 4  trace ele
ments and sulfur for lignite from four mines in this 
region. As seen in Table 1 6, these concentrations 
vary from mine-to-mine, and further, the concentra
tions vary with the samples collected at the individ
ual mines. For purposes of a "worst-case" analysis, 
the arsenic concentration of 3.5 micrograms per 
gram from M ine C-IV and the cadmium concentra
tion of 0. 1 6  micrograms per gram from Mine C-I I I  
wil l  be used. 

As shown in Maps 3-1 and 3-4 of the Draft 
Study, the maximum annual average predicted con
centration of suspended particulate increase in the 
ambient air in the seven-county study area is ap
proximately one microgram per cubic meter from 
the Level 1 and Level 2 projects in  the Beulah 
area, exclusive of the mines associated with these 
projects. The total annual emission of particulate 
matter from Level 1 and Level 2 sources, other 
than mining, is 7,075 tons per year (from Tables 3-
1 and 3-20 of the Draft Study). This annual particu
late emission rate is an average rate of 1 9.4 tons 
per day or 1 .  76x1 013 micrograms per day. The 
maximum average annual concentration of one mi
crogram per cubic meter results in a dispersion 
reduction factor of 5.68x1 0:U(m)"3 day. Table 1 7  
shows the average daily emission of arsenic and 
cadmium of 9.8x1 08 and 6.2x1 07 micrograms per 
day which results in expected average concentra
tions in the ambient air of 5.6x1 0""5 and 3.5x1 0'"8 
micrograms per cubic meter, respectively. These 
are very small concentrations and beyond normal 
detection l imits in a 24-hour sampling period. There 
is no data which indicates perceptible effects for 
either arsenic or cadmium at either of these con
centrations. 

Soil includes a mixture of chemical elements, 
including trace elements. Table 1 8  shows a com
parison of the representative concentrations of 1 4  
trace elements and sulfur i n  the soil, with the aver
age concentrations in l ignite coal from four mines in  
this region. The soil averages were determined 
from soil sampling in the eastern portion of the 
seven-county study area and should not be con
strued as average throughout the region because 
of geochemical variations. They wil l  be used in  a 
relative sense to estimate possible increases in am
bient air quality levels of arsenic and cadmium. 

As shown in this comparison, only cadmium, 
fluoride, nickel, zinc, and possibly lead are higher in 
the soil than the coal. Windblown soil is the major 
source of the estimated background particulate air 
quality concentration of 25 micrograms per cubic 
meter (on an annual average basis). Using the soil 
representative averages of 0.42 and 0.44 micro
gram per gram, respectively, for arsenic and cadmi
um, the expected average concentration of arsenic 



TABLE 1 6  

AVERAGE TRACE ELEMENT CONCENTRATIONS OF 
FOUR LIGNITE COAL MINES IN CENTRAL NORTH DAKOTA 

Element.Y' C- I 

Arsenic 2 . 2 

Beryll ium 0 . 9  

Cadmium 0 . 13 

Chromium 2 . 1 0 

Copper 3 . 42 

Fluoride 11 . 8  

Lead 0 . 16 

Mercury 0 . 0 2 < 

Molybdenum 1 . 46 

Nicke l 0 . 3 3 

Se lenium 0 . 2 9  

Uran ium 0 . 59 

Vanadium 3 . 3 3 

Z inc 1 . 41 

su1 fur�/ 0 . 62 

Coal Mine 
C- I I  C- I I I  

1 . 6 0 0 . 96 

1 .  0 6  0 . 1 7 

0 . 12 0 . 1 6 

1 . 2 8 0 . 49 

3 . 7 7 1 . 63 

2 1 . 0  12 . 3 3 

0 . 18 0 . 18 

0 . 02 < 0 . 0 2 

1 . 63 1 . 5 3 

2 . 4 0  . 0 6 5  

0 . 49 0 . 18 

0 . 3 3 0 . 3 0 

3 . 7 3 1 . 91 

2 . 3 7 1 . 1 7 

0 . 7 2 0 . 6 0 

C- IV 

3 . 5  

0 . 8 6 

0 . 1 1 

1 . 3  

2 . 7  

1 7 . 0  

0 . 5 1 

0 . 0 9 

1 . 9  

0 . 3 5 

0 . 2 2  

0 . 6 5 

1 . 8  

5 . 3  

0 . 9 5  

Arithmetic 
Mean 

2 . 0 7  

0 . 7 5 

0 . 13 

1 . 2 9 

2 . 8 8  

15 . 5 3 

0 . 2 6 

11 
1 . 6 3 

0 . 93 

0 . 3 0  

0 . 4 7  

2 . 6 9 

2 . 56 

0 . 7 2 

Source : North Dakota State Department o f  Health - Trace 
Element Effects of Energy Convers ion Facilities -
November 1 9 7 7 . 

11 Concentration in micrograms per gram . 
£! Concentration percent by we ight . Y Greater than 3 0% of s amples less than detectable limi t,  

resulting in arithmetic mean of < 0 . 0 2 .  Sul fur is  not a 
trace element ; however , it was included as part of the 
analysis . 

48 



TABLE 1 7  

P ROJECTED ARS ENIC AND CADMIUM 
EMI S S I ONS F ROM LEVEL 1 and LEVEL 2 

P ROJECTS IN THE BEULAH VICINITY BURNING 
"AVERAGE " Y  LIGNITE COAL 

Ar senic 

AN 

Cadmium 

Concentration in Coal 
( Micrograms /Gram ) 

2 . 0 7 0 . 1 3 

Quanti ty in Coa l  Burned�/ 
( Tons per Year ) 

3 9 . 3  2 . 5  

Emi s s ion a s  Particulate�/ 
( Micrograms per day ) 

9 . 8xl 0 8 7 6 . 2xl O 

Sourc e :  Nor th Dakota S tate Department of Heal th 1 9 7 8  

y Average s ba sed upon the aver age compos i ted l ign i te coal 
from four mines in thi s  region . 

Based upon a to tal of 1 9  mil l ion tons per year o f  coal . 
From Table 1 - 1 2  of Dra f t  S tudy inc luding the ANG coal 
ga s if ication p l ant , Antelope Va l ley power p l ant , and the 
Coyo te power p l ant . 

As particulate i t  i s  a s sumed that 9 9 %  removal will occ ur 
in the pollution contro l devic e s  of the r e spec t ive 
pro j ec t s . 
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TABLE 18 

COMPARI SON OF REPRESENTAT IVE 
CONCENTRATIONS OF TRACE ELEMENTS IN 

THE SO I L  WITH THOSE FOUND IN L I GNITE COAL 

Arsenic 

Beryl lium 

cadmium 

Chromium 

Copper 

Fluoride£! 

Lead 

Mercury 

Molybdenum 

Nicke l  

Selenium 

Uranium 

Vanadium 

Zinc 

SuI furY 

Micrograms per Gram 
Soil 
Representative 
Average 

0 . 42 

0 . 2 1  

0 . 44 

0 . 5 2 

0 . 7 0 

1 7 2 . 44 

!I 
!I 
!I 

4 . 2 7 

!I 
!I 

1 . 0 3 

7 . 2 2 

0 . 04% 

(j.Jg!g ) 
Coal 
Arithmetic 
Mean 

2 . 0 7 

0 . 7 5  

0 . 1 3 

1 . 2 9 

2 . 88 

1 5 . 5 3 

0 . 2 6 

!! 
1 . 63 

0 . 9 3 

0 . 3 0 

0 . 47 

2 . 69 

2 . 5 6 

0 . 7 2% 

Sourc e : Nor th Dakota S tate Department of Hea l th 1 9 7 7 . 

!I S o i l  sampled to a depth of 3 inche s . The averages ind icated 
represented soil conc entrations in the ea stern portion of the 
seven-county study area . 

2/ Data presented a s  to tal f l uor ide . 
3/ Data presented a s  total sul fur , % weight . 
!I Greater than 3 0 %  of samples l e s s  than detectable l imit g lvlng 

a mean of l e s s  than « )  0 . 0 1 l imit for Uranium , < 0 . 2 0 for 
S e l enium ,  < 0 . 4 0 for Mo lybdenum , < 0 . 1 0 for Mercury , and 
<0 . 4  for Lead . 
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and cadmium in the ambient air would be 1 .05x1 005 
and 1 . 1 Ox1 0-;5 micrograms per cubic meter. 

Although this analysis shows that emissions of 
arsenic would result in a projected five-fold in
crease in average arsenic ambient air concentra
tion, the significance of this increase is not current
ly measurable in terms of public health risk be
cause of the low concentrations (in the range of 
1 0-5 micrograms per cubic meter) and assumptions 
made in this analysis. This would also apply to 
cadmium, although the fraction in ambient air due 
to soil is projected to be about 4 times that due to 
coal burning in the Level 1 and Level 2 projects 
near Beulah. 

The size of particles in the ambient air and the 
pollutants within or adhering to the particle surface 
are important to any analysis of health effects. 
Typically, pollution control devices, such as electro
static precipitators, catch more of the larger parti
cles than the smaller or submicron size (less than 1 
micron in diameter) particles. Concern over the 
smaller particle sizes is due to the entrance and 
capture of these particle substances in the deeper 
portions of the lungs, as opposed to the larger 
particles (greater than 3 microns in diameter) which 
are filtered out in the nose and throat and removed 
from the body via the gastrointestinal system. 

In  a performance test of an electrostatic precipi
tator at the Minnkota Power Plant located near 
Center, the emissions had a particle mass distribu
tion with 50% of the particles smaller than 3.3 
microns and 1 0% less than 1 .3 microns. With a 
total annual particulate emission of 7,075 tons per 
year from Level 1 and Level 2 gasification and 
electrical generation plants near Beulah, the total 
annual atmospheric loading over Mercer and Oliver 
Counties would be 3,538 tons with a particle size of 
less than 3.3 microns and 708 tons with a particle 
size of less than 1 .3 microns. From Map 3-4, a 
fairly uniform distribution of particulate matter is 
seen, neglecting the influence of localized maxi
mums occurring in the mines associated with these 
projects. 

Examination of the atmospheric loading of par
ticulate matter from areawide sources in Mercer 
and Oliver Counties (as shown in Table 1 9) yields a 
total loading of 40,041 tons per year or 5.7 times 
the particulate emissions from the Beulah Level 1 
and Level 2 facility projects. U npaved roads, wind 
erosion, and soil cultivation account for much of the 
particulate matter in the seven-county study area 
and generally throughout North Dakota. 

Very little past data exists concerning the size of 
particles in the ambient air of North Dakota. I n  
1 977, however, annual particle size data was col
lected at a commercial site in Bismarck, a rural site 
north of Bismarck, and a rural site south of Stanton. 
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Figure 4 .  summarizes the Stanton data for this 
period. Approximately 90% of the mass of the parti
cles was less than 3.3 microns in diameter and 
approximately 66% was less than 1 .3 microns. This 
is a comparatively high percent mass distribution. 

Using the areawide source information from 
Table 1 9, the atmospheric loading over Mercer and 
Oliver Counties, due to areawide sources, would be 
36,037 tons of particulate matter less than 3.3 mi
crons in diameter and 26,427 tons of particulate 
matter less than 1 .3 microns in diameter. The in
crease in atmospheric loading of fine particulate 
matter from Level 1 and Level 2 projects using this 
analogy would be 9.8% for particles smaller than 
3.3 microns and 2.7% for particles smaller than 1 .3 
microns. This relatively small increase in atmos
pheric loading of fine particulates should present a 
negligible effect upon public health in Mercer and 
Oliver Counties, with a more negligible effect in the 
broader seven counties. 

Based upon the preceding analyses, it can be 
concluded that the probability of perceptible health 
effects from emissions of pollutants from Level 1 
and Level 2 projects is extremely low. Although 
estimations and assumptions were used in these 
analyses, they were conservative; i.e., placing the 
impacts in a worst or maximum case condition.  The 
impacts on ambient air quality are projected to be 
small, and with respect to many of the pol lutan�s 
(other than sulfur dioxide and nitrogen dioxide), the 
amount of increase of contamination is small in 
comparison to that already in the environment. The 
estimations and assumptions used in the analysis 
of effects upon human health, although believed 
conservative, should be validated by real-time field 
studies. 

The quality of North Dakota's ambient air is cur
rently good across the total seven-county study 
area. Increases in pollutant ambient air concentra
tions in the maximum impact area, Mercer and 
Oliver Counties, are not expected to either percepti
bly increase the incidence or seriousness of air 
quality related chronic diseases. Factors of safety 
are provided in  the Class I (  prevention of significant 
deterioration allowable increments within the seven
county study area and the designation by Congress 
of Class I areas in the Theodore Roosevelt Nation
al Park and the Lostwood National Wilderness 
Area. 

Vegetation Effects 

Adverse air pollution effects upon vegetation are 
important to North Dakota because agriculture is 
the major industry in the state, and adverse effects 
could impact the economy. Further, adverse effects 
upon vegetation would result in a reduction in the 
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�F I G U R E  4 

W E I G H T E D  AV E R AG E  M AS S  PA R T I C L E  S IZ E  D I S T R I B U T I O N  

STA N TO N  R U R A L  A I R  SA M P L I N G S I T E  - 1 9 7 7 

100 I - -- I - - - -

90 

80 

Percent (% ) 10 

Mass 60 
Less 

T h a n  50 
Dia meter 40 
I n d icated 

30 

20 

1 0  

0 
0 1 . 0  2 . 0 3 . 0  4 . 0  

Par t i c le Di amete r ( M icro n s )  

S O U R C E : N o r t h  Da kot a De p a r tment o f  Heal t h  1 918 . 



Source 

Unpaved Roads 

Agriculture 

Constructi on 

Mining 

Paved Roads 

Other S ources 

TOTAL 

TABLE 1 9  

EST I MATED 1 9 8 0  PART I CULATE EM I S S I ON FROM 
AREA-WIDE SOURCES IN MERCER 

AND OL I VER COUNT I ES 

Tons Per Year 
Mercer County Oliver County 

1 6 , 180 1 0 , 240 

3 , 43 9  2 , 5 5 1  

8 3 5  0 

4 , 9 04 1 , 2 5 6  

2 2 0  1 1 0  

2 0 5  1 0 1  

2 5 , 783 14 , 2 58 

Source : U . S .  Environmental Protection Agency - North Dakota 
Air Quality Maintenance Area Analys i s  ( EPA 9 08/1 - 7 6 -
0 0 9 ) June 1 9 7 6 . 
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production of food and fiber for use by people in 
other areas of the United States and the world. 

It has been reported in the news media that a 
1 5% reduction in wheat yield has occurred at air 
contamination levels below the National Ambient 
Air Quality Standards. The basis for this news ac
count was testimony before Congress. Given the 
fact that the cost of wheat production has risen 
with inflation while the market price for this com
modity has not, a 1 5% reduction in wheat yield 
(barring hail, rust, and other risks associated with 
wheat farming) would be a substantial economic 
loss. This specific example was referenced to in 
the Legislative History of the Clean Air Act (U.S. 
Code, Congressional Administrative News, 95th 
Congress, 1 st Session 1 977, Legislative History). 
To quote from page 1 207 of this Legislative History: 

The evidence is strong that air pollutants 
have damaging effects on crops at levels 
below the National Standards. For example, 
studies show that important agricultural 
crops suffer leaf damage, growth inhibition, 
or increased mortality resulting from sulfur 
dioxide levels lower than the national ambi
ent air quality standards. These effects may 
result in a substantial economic impact such 
as the reported 1 5% reduction in wheat yield 
at a sulfur dioxide exposure level of less 
than half the national standard (Guderian, R. 
and H. Shatmann, Forschungsber, Landes 
Nordrhein-Westfaler 1 920:3, 1 968). Since 
much of the United States where wheat is 
grown has sulfur dioxide pollution levels 
below half the national standard, the impor
tance of not allowing air quality to deteriorate 
to the standard is clear. 

Concern over the question of a 1 5  % wheat yield 
reduction from levels of sulfur dioxide at half the 
allowable national level is justified particularly in 
view of media accounts which relate this "alarm
ing" information to the Great Plains States where 
the "massive" use of coal is scheduled. The reader 
is left with the impression that this sort of cause
and-effect relationship wil l  occur in the Great 
Plains, and North Dakota specifically. The concern 
is justified; however, the presumption of this cause
and-effect relationship is not indicated. 

Various species of vegetation appear to be 
more sensitive than others. Other factors to be 
considered in predicting cause-effect injury to vege
tation from air pollution is the environment in which 
the plants are growing, the expected pollution con
centration, and the fequency and duration of expo
sure. There are many environmental factors which 
affect vegetation response and growth, including 
climatic factors, light quantity and quality, tempera
ture, relative humidity, soil type, and soil nutrition. 
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Various species of vegetation may be more sensi
tive to one pollutant than another pollutant. The 
interaction of · more than one pollutant acting in a 
synergistic effect should also be considered. 

Much attention in the scientific literature on 
vegetation effects has been directed to sulfur diox
ide and other phenomena such as acid rainfall .  (A 
following section wil l  consider the effects of acid 
rainfall. This discussion of vegetation effects wil l  
focus on sulfur dioxide.) Table 20,  which shows 
agricultural damage, has been reproduced from the 
Legislative History (page 1 208) of the Clean Air 
Act. There are a number of crops in this table that 
are of speCial interest to North Dakota. 

The summary of sulfur dioxide concentration
duration-effects shown in Table 20 was derived 
from studies, the validity of which may be subjected 
to scientific review. To examine the vegetation ef
fects of sulfur dioxide emissions from Level 1 and 
Level 2 projects, it will be assumed that the study 
results are valid. 

With respect to sulfur dioxide ambient air quality 
standards, the North Dakota standards are more 
stringent than Federal standards. A side-by-side 
comparison of standards was shown earlier in 
Table 1 2. The concentration-duration for apparent 
prevention of slight leaf necrosis in barley would be 
above the state's 1 -hour standard of 71 5 micro
grams per cubic meter and, therefore, the state 
standard should prevent such effect. The other ef
fects noted, assuming the study results are valid, 
would occur at concentrations-durations lower than 
the present State ambient air quality standards. 

In the Draft Study, the point was made that the 
projected increase of sulfur dioxide in the atmos
phere from Level 1 and Level 2 emissions was well 
within State ambient air quality standards. This fol
lowed a detailed analysis of how much increase 
was projected. The expected maximum ambient air 
quality values, including projected increases due to 
emission of sulfur dioxide, were shown in Table 1 3 . 
These maximum sulfur dioxide values are 7.5 mi
crograms per cubic meter--maximum annual mean; 
55.8 micrograms per cubic meter--24-hour maxi
mum; 1 1 3.5 micrograms per cubic meter--3-hour 
maximum; and 23 1 . 1 micrograms per cubic meter--
1 -hour maximum. The time periods referred to are 
the averaging periods. 

The expected maximum ambient air concentra
tions noted above from Level 1 and Level 2 pro
jects are well below the concentration-duration 
values shown in Table 20. It should be noted that 
these maximum concentrations are expected to 
occur in Mercer and Oliver Counties and within 
approximately 8 miles of Beulah. Further, these are 
maximum values with the average short-term (less 
than annual) values less than those shown in Table 



TABLE 20 

AGRICULTURAL DAMAGE AT SULFUR DIOXIDE LEVELS BELOW THE NATIONAL EXPOSURE 

Ref .  

4 
3 
3 
5 

1 
1 
9 

4 , 5  
3 
9 

5 
4 
4 
4 

5 
4 

7 
7 
2 

6 
6 

8 

Plant 

Oats 
Barley 

Wheat 

Peanut 

Soybean 
Alfalfa 
Kidney bean 
Radish 

Potato 
Spinach 
Red clover 
Orange 

Sour cherry 
English oak 

Spruce 

Pine 

Tobacco 

Sulfur Dioxide 
Concentration 

(ug/rn2 ) !! Duration of Exposure 

26 . 2  Growing season 
967 . 0  2 to 3 hours 
362 . 0  4 hours 

39 . 2  Growing season 

2 . 4-78 . 6  4 to 5 hours 
131 . 0-314 . 0  4 to 14 hours 

131 . 0 4 hours 
2 3 . 6  Growing season 

131 .  0 4 hours 
131 . 0  do 

39 . 3  
2 3 . 6  
2 3 . 6  

39 . 3-62 . 9  

62 . 9  
62 . 9  

55 . 0  
62 . 9  
2 1 . 0 

2 3 . 6  
44 . 5  

665 . 0  

Growing season 
do 
do 
do 

do 
do 

8 months 
Growing season 
10 year growing season 

2 hours 

do 
do 

Effects 

Slight leaf necrosis . 
Slight leaf necrosis 2d day . 
Slight leaf necrosis 4th day . 
15 percent decrease in grain 

yield weight . 
Slight leaf chlorosi s .  
Slight leaf discoloration . 

Do .  
Leaf discoloration & necrosis . 
2 percent leaf discoloration . 
Slight leaf necrosis and 

chlorosis . 
Decrease in tuber yield weight . 
Leaf necrosis . 

Do .  
Decrease i n  yield quantity and 

in thickness growth . 
Decrease in yield weight . 
Decrease in thickness and cross-

sectional growth area . 
Leaf inj ury . 
Decrease in thickness growth . 
2 . 5  to 37 . 5  percent leaf inj ury , 

increase in mortality . 
6 . 0  to 43 . 2  percent leaf inj ury . 
21 to 77 percent leaf injury , 

leaf abscission decrease in 
yield volume , increase in 
rnortali ty . 

Damage . 

SOURCE : U . S .  Code , Congressional Administrative News , 95th Congres s ,  1st Session 197 7 ,  
Legislative History - page 1208 . 

NOTE : For reference , National Ambient Air Quality Standards for sulfur dioxide are : 
Prirnary--80 ug/rn3 annual average , 365 ug/rn3 annual rnaxirn�. Secondary-- 1 , 300 
ug/rn3 3-hour annua1 rnaxirnum. 

!! The sulfur dioxide concentration units are presented as they are found in the 
source . It is believed that the units should be ug/rn3 rather than ug/rn2 indicated . 

/ 3 . b '  ug rn = rn�crograrns per cu �c meter 

REFERENCES TO TABLE 

1---App1egate , H . G .  & L . C .  Durant , Environ . Sci .  Techno1 . ,  3 ( 8 )  : 7 59 , 1969 . 
2---Dreisinger , B . R. , Proc . Air Poll . Control Ass . Annv . Meeting , 58th , Toronto , 1965 . 
3---Fia1a , V .  and P .  Hautke , Rost1inna Vyroba (Prague ) 8 " 1043 , 1962 . 
4---Guderian , R. and H .  Shatmann , Forschungsber . ,  Landes Nordrhein-westfa1en , 1118 : 5 ,  1962 . 
5---Guderian , R .  and H .  Shatrnann , ibid . , 1920 : 3 ,  1968 . 
6---Linzon , S . N . , J .  Air Pollution Control Ass . , 21 (2 ) : 81 ,  1971 . 
7---Materna , J . , Proc . Conf . Eff. Ind . Emiss .  forest , Janske Lazne , Czech . , p .  111- I ,  1966 . 
8---Macdowe11 , F .  D .  H .  and A .  F .  W. Cole , Atm. Environ . ,  5 ( 7 )  : 553-55 9 ,  1971 .  
9---Tingey , D .  T .  eta 1 ,  Phytopathology , 6 1 : 1506 , 1971 . 
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1 3. This is evident in Table 9 which found that 
96.6% of the 1 -hour continuous samples were in 
the range of 0 (not absolute zero) to 26.2 micro
grams per cubic meter (below the detection level). 
Further, sulfur dioxide emissions from the Stanton 
plants are approximately 1 ,500 tons per year more 
than the Level 1 and Level 2 projects in the Beulah 
vicinity. 

Specifically, with respect to the question of re
duction in wheat yield, no perceptible reduction in 
wheat yield is expected to result from the emission 
of sulfur dioxide from the Level 1 and Level 2 
Beulah projects. The expected annual average am
bient air concentration of 7.5 micrograms per cubic 
meter (including the Beulah projects) is consider
ably less than the 39.2 micrograms per cubic meter 
value shown in Table 20 for wheat. The respective 
State and Federal annual mean standards are 60 
and 80 micrograms per cubic meter, respectively. 
Even taking into account the fact that the growing 
season for wheat is from May through August (a 
shorter averaging period than annual), and percep
tible wheat yield reduction would not be expected 
in the maximum impact area of Mercer and Oliver 
Counties or in the broader seven-county study area. 

The particulate and nitrogen dioxide emissions 
from the Level 1 and Level 2 projects would, l ike
wise, not be expected to result in a perceptible 
effect upon vegetation in the seven-county study 
area, given the concentrations projected and the 
expected frequency of occurrence and duration. 

A number of other pollutants have been l inked 
, to vegetation effects including ozone, hydrogen 

chloride, ethylene, ammonia, carbon monoxide, and 
heavy metals. These fall into the category of minor 
pollutants from the Level 1 and Level 2 projects in 
the Beulah vicinity. Although a perceptible effect 
upon vegetation is not expected due to these pol
lutants in the ambient air of the seven-county study 
area, additional monitoring, study, and analyses of 
potential effects is indicated. The long-term effects 
of heavy metals (trace elements) is now currently 
under study by the North Dakota State Department 
of Health. 

The knowledge of effects upon vegetation from 
the synergistic interaction of multiple pollutants at 
the present time is, at best, inconclusive and frag
mentary. These interactions are complex and not 
readily determined. Examination of the apparent 
lack of perceptible vegetation effects in the vicinity 
of the Stanton facilities would indicate a low risk of 
vegetation effects in the vicinity of Beulah where 
the maximum air quality impact is expected to 
occur. 

The quality of North Dakota ambient air is cur
rently good across the total seven-county study 
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area. Increases in pollutant ambient air concentra
tions in the maximum impact area, Mercer and 
Oliver Counties, are not expected to result in per
ceptible vegetation damage. Factors of safety are 
provided in the Class 1 /  prevention of significant 
deterioration allowable increments within the seven
county study area and the designation by Congress 
of Class I areas in the Theodore Roosevelt Nation
al Park and the Lostwood National Wilderness 
Area. 

Animal Health Effects 

Historical air pol lution effects upon animals have 
been documented. These problems were due to 
gross contamination of the environment over rela
tively few years of operation of various pol lutant 
sources. A characteristic of these sources was inef
ficient pollution control equipment, by today's 
standards. Further, the effects were observed to 
occur near the polluting source. 

In view of the projected increases, shown in 
Table 1 3 , of the major pol lutants (particulate 
matter, sulfur dioxide, and nitrogen dioxide) result
ing from emissions from Level 1 and Level 2 pro
jects in the Beulah area, there is no indication of 
potential health effects. A comparison of the sulfur 
dioxide expected ambient air concentration in the 
Beulah area with measured concentrations near 
Stanton would indicate no effects upon animal 
health due to sulfur dioxide. As was pointed out 
earlier, the atmospheriC loading of sulfur dioxide 
from existing Stanton power plants is approximately 
1 ,500 tons per year more than the Level 1 and 
Level 2 projects near Beulah. No animal health 
effects have been observed in the vicinity of the 
Stanton power plants from exposure of animals to 
sulfur dioxide. 

As was discussed earlier under Human Health 
Effects, the quantity of particulate matter from the 
Level 1 and Level 2 projects is much less than the 
atmospheriC loading of particulate matter from the 
areawide sources of unpaved roads and agricultural 
operations. Further, the sizing of particulate matter 
from areawide sources showed a high percentage 
in the respirable and submicron range. 

Although the expected maximum nitrogen diox
ide ambient air concentration (including the Level 1 
and Level 2 projects) is shown to be high, this 
maximum is expected to occur only 0.001 % of the 
time. An animal health effect would not be expect
ed to occur at this concentration-duration of nitro
gen dioxide. Further, the maximums are expected 
to occur within eight miles of Beulah. 

Animal health, l ike human health, is influenced 
by the environment. Also, like humans, animals are 



subject to chronic diseases. Factors in the environ
ment which relate to an animal's health and nutri
tional growth include substances in food, air, and 
water; and physical stress caused by changes in 
weather, severe weather, insects, and other related 
aspects. 

Since a large sector of the agricultural economy 
of the seven-county study area is dependent upon 
cattle raising, concerns have been expressed about 
animal health effects of Level 1 and Level 2 pro
jects. Concern has been specifically directed to mo
Iybdenosis and selenium-responsive diseases in 
cattle. Although direct animal health effects are not 
expected from the three major pollutant emissions 
of Level 1 and Level 2 projects, it is appropriate to 
examine questions related to animal diseases such 
as molybdenosis and selenium-responsive dis
eases. 

Both referenced and animal diseases are not 
due to a direct acute reaction to pol lutants in the 
environment. Rather, these animal health effects 
are related to the animal's food chain, in the case 
of molybdenosis, with an apparent similar relation
ship in the case of the selenium-responsive dis
eases. The North Dakota State Department of 
Health has been actively involved in both of the 
referenced cases and is currently researching the 
trace element effects of energy conversion facili
ties. This research activity is discussed under 
"Trace Element Effects." 

As with human health, animal health is a func
tion of nutrition. Trace elements play a major role in 
the growth and maintenance of an animal. Trace 
elements have been defined in various ways, for 
example, any chemical element in a substance with 
a concentration of less than 1 ,000 parts per mil l ion. 
This then, depending upon the substance of inter
est, could . include many of the 92 naturally occur
ring chemical elements. Trace elements are in the 
air, soil, water, and everything which lives in the 
environment. Some trace elements have been re
ferred to as "essential trace elements;" Le., essen
tial to the nutrition of the animal. These chemical 
elements, if they are in proper balance within the 
animal, wil l  result in a healthy animal. Conversely, if 
an imbalance in the essential chemicals is occur
ring, the result is an unhealthy animal. Too much of 
an essential element can cause a toxic reaction; 
whereas, not enough of the chemical can cause a 
deficiency reaction. Either of these reactions can 
result in poor health and even death of animals. 

Molybdenosis in animals is a prime example of 
a toxic/deficiency disease. The problem in North 
Dakota was caused by an excess of molybdenum 
in the food chain which resulted in an apparent 
copper deficiency. This problem is described in a 
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report prepared by the North Dakota State Depart
ment of Health (Christianson and Jacobson 1 970). 

In September of 1 968, the North Dakota State 
Department of Health was contacted by an attorney 
in Bowman and asked to evaluate an unusual prob
lem which had arisen on a farm in that vicinity. 
Animals on this farm were stated to be in poor 
condition with excessive weight loss and severe 
diarrhea. Further, the cattle on this farm were 
changing color, from black to gray. The State De
partment of Health was called, since the farm in 
question surrounded a plant site used to ash urani
ferous lignite coal, a low grade coal with high urani
um content. 

The plant operation consisted of the stockpiling 
of lignite coal from the Cave Hi l ls area of South 
Dakota and upgrading the uranium content in the 
lignite coal by "ashing" in rotary kilns. The three 
kilns had a total capacity of 225 to 250 tons of 
material per day. This plant operated at this site 
from July of 1 963 to May of 1 967. This ash was 
shipped out-of-state for further processing to nucle
ar power reactor fuel. 

The symptoms described had the vague sem
blahce of radiation involvement with the severe in
testinal disturbance and change in hair color. The 
Department initially approached this problem from 
the standpoint of environmental radiation exposure 
of the farm animals. The levels of external radiation 
exposure to the animals and the radioactive materi
als in the animal diet did not indicate a problem 
related to radiation. This was followed by investiga
tion of the possibility of an infectious disease or 
chemical involvement. A chemical, specifically mo
lybdenum, was shown, subsequently, by the De
partment to have caused the disease in the animals 
on this farm. 

The Bowman molybdenosis syndrome found in 
the Department's investigation was determined to 
result from soil contamination by the uraniferous 
ashing plant. The contamination of the soil used for 
the grazing of cattle and sheep on this farm and 
the subsequent entrance into the animals via 
forage uptake resulted in losses both in deaths of 
animals and lost revenues through weight loss of 
the surviving animals. The short-term economic 
losses to the farming operations on this farm are 
assessable; however, there stil l  remain some unan
swered questions to this problem. It is not known 
how long this condition of soil contamination wil l  
remain a problem to this farm. 

It is possible that this farm can eventually return 
to normal through depletion of the molybdenum 
concentration in the soil with crop removal, leach
ing action within the soi l ,  or reduced availability 
through soil complexing of the molybdenum. In any 



event, a sophisticated study to determine answers 
to these questions is not within the financial re
sources of the State Department of Health. Interim 
grazing operation on this farm suggests the em
ployment of copper glycinate injections or substitu
tion of pasture grazing on this farm for the drylot 
feeding of cured hay and feeds. 

The uraniferous lignite ashing plant operated at 
this site for approximately four years. It began oper
ation approximately seven years before North 
Dakota had an air pollution control law. A uranifer
ous lignite facility designed with the pollution con
trol devices, such as were used at this facil ity, 
would not be allowed to construct in North Dakota 
under the present rules and regulations of the De
partment. Another uraniferous lignite ashing facility 
operated with better pollution control equipment at 
about the same time in the Belfield vicinity without 
apparent animal effects. The Belfield facility, al
though utilizing better air pollution control devices, 
probably would not meet today's requirements 
under the State's air pollution control rules and 
regulations. 

The soil of the Bowman farm apparently is stil l  
contaminated with molybdenum, making manage
ment of cattle and sheep expensive and difficult. If 
the present State Air Pollution Law, rules, regula
tions, and standards had existed in 1 963, this prob
lem probably would not have occurred. 

Very little is known about the chemical composi
tion of the uraniferous lignite coals other than the 
uranium concentration, which is discussed under 
"Radiation Impacts." All that remained at the 
Bowman plant when the Department was called 
was a partially disassembled plant and no coal. 
Samples of ash material remaining in the d!Jst col
lectors of this plant were found to contain 3,200 
parts per million of molybdenum. Although it is 
questionable that this is a representative sample, it 
clearly indicates a high concentration of molybde
num in the ash and very likely in the coal. 

The characteristics of the uraniferous lignites 
processed in these ashing plants would not be suit
able for use as fuel in the Level 1 and Level 2 
energy conversion facilities. These coals were 
highly mineralized and found in veins varying in 
thickness from one-half inch to four feet. After the 
overburden was removed, the mining operation in
volved hand shovels and small front-end loaders. 
The coal varied in rank from 1 ,000 to 5,000 Btullb 
compared to an average of approximately 7,000 
Btullb proposed for use in the Level 1 and Level 2 
Beulah projects. Natural gas had to be used in the 
ashing plants to assist the burn and drive off the 32 
to 52% moisture content present in these coals. 
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The lignite coals proposed for use in the Level 1 
and Level 2 projects, as might be expected, do 
contain molybdenum; however, by comparison to 
the uraniferous lignites, the concentration is very 
low. Lignite coal sample analysis from four mines in 
central North Dakota, done by the State Depart
ment of Health (Trace Element Effects of Energy 
Conversion Facilities 1 977), yielded a coal molyb
denum concentration range of 0.64 to 6.4 micro
grams per gram with an arithmetic average of 1 .63 
micrograms per gram. For purposes of comparison, 
the maximum value of 6.4 micrograms per gram will 
be used. 

With a molybdenum concentration of 6.4 micro
grams per gram, an assumed ash content of 6%, 
and assuming that the molybdenum is  concentrated 
in the fly ash, the molybdenum in the Level 1 and 
Level 2 project ash would be 1 0.67 micrograms per 
gram or 1 0.67 parts per mil lion. This is about 1 /300 
of the concentration in the ash found at the 
Bowman plant. It should again be emphasized that 
the Bowman plant had a relatively inefficient pollu
tion control system in comparison to the devices 
deSigned for use on the Level 1 and Level 2 pro
jects. It is highly unlikely that any emission of mo
lybdenum from Level 1 and Level 2 projects would 
result in molybdenosis in livestock in the Beulah 
vicinity, the maximum air quality impact area, even 
though the coal utilization would be greater and the 
plants would be expected to operate for 40 years. 

There is considerable documentation of direct 
acute effects of air pollutant emissions upon human 
health, materials, and vegetation. Cause-and-effect 
relationships form the foundation of federal and 
state air pollution control regulations. Indirect ef
fects, to date, have generally received less atten
tion due to the complexity of analysis and the lack 
of definitive documentation of cause-and-effect re
lationships. I n  order to satiSfy energy needs without 
severe and unnecessary impacts upon the environ
ment, the indirect as well as direct cause-and-effect 
relationships must be examined for possible mitiga
tion actions, as appropriate. 

All of the proposed sites for energy conversion 
facilities in North Dakota are located in rural areas. 
A major focus of the North Dakota Department of 
Health is the environmental effects of energy con
version facilities upon these rural areas and subse
quently upon the agricultural economy of these 
areas. 

In recent years there has been a clinical mani
festation of a cattle disease in newborn calves 
which demonstrates skeletal-muscle myopathy 
(white muscle disease) in localized areas of west
ern North Dakota. Preliminary investigation, per
formed over the last four years by a practicing 
veterinarian, has revealed that the occurrence of 



this disease may be due to the interaction of sulfur 
and selenium as they relate to animal health and 
nutrition. 

Two cattle ranching operations approximately 65 
kilometers (40 miles) apart (shown as Ranch A and 
B on Map 4) have experienced losses of newborn 
calves: 1 0-30% at one ranch and approaching 
1 00% at the other before a selenium responsive 
disease was diagnosed. Normal expected calf 
losses are on the order of 2-3%. In both cases the 
dead calves displayed, by gross pathology and his
topathology, a similar skeletal myopathy. The myo
pathy is associated with a metabolic deficiency of 
selenium, as element which is a part of the body 
enzyme, glutathione peroxidase. Subsequent to di
agnosis of selenium disease, these problems were 
reversed with an injection of a selenium pharma
ceutical (selenium plus vitamin E). The animal dis
ease is now controlled by the feeding of a small 
amount of a good biological source of available 
selenium, wheat or wheat bran, during the last 60 
days of pregnancy. 

Calf losses of the magnitude described above 
are a loss of income to a rancher. An 8 to 27%,  
above normal, loss in newborn calves on  a 400-
cow ranch is translated into a $6,400 to $21 ,600 
loss in gross income when using a figure of $200 
per calf. Few ranchers can sustain financial set
backs such as this and remain in business, particu
larly in view of live animal market prices. In in
stances where a dramatic loss in newborn calves 
occurs, a veterinarian is usually called in to solve 
the problem. When, however, the loss is less dra
matic, a veterinarian may not be consulted and 
hence the loss is not documented or resolved. In  
any event, the loss to the ranching industry and 
subsequently to the consumer, is measurable, not 
only in statistical numbers, but economically as 
well. 

Selenium deficiency is unexpected in North 
Dakota, since this state is generally regarded as 
having adequate amounts of selenium in the soil 
and l ivestock diet. Both ranching operations emplo.y 
ranching practices common to west central United 
States. Each ranching operation is located near 
existing lignite coal-fired steam electric generating 
stations. Prior studies indicate that ingested sulfate 
can influence selenium levels in ruminants (Trace 
Elements in Human and Animal Nutrition, 1 977, 4th 
Edition,  Underwood, page 324). This relationship, 
coupled with a source of su lfur (as sulfur dioxide 
and sulfates) from the electrical generating facili
ties, suggests that the calf problems experienced 
on these two ranches, separated by some 65 kilo
meters, may be due to increased sulfur in the envi
ronment or food chain as a result of emissions from 
energy conversion facilities (Sulfur Metabolism of 
Plants, Industrial and Engineering Chemistry, 1 950, 
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Vol. 45, pages 223 1 -2235, Thomas, Hendricks, and 
Hill). 

The electrical generating facilities in question 
are not large by comparison with the design capac
ity of sources being permitted for construction and 
beginning operation in the U nited States today. 
Ranch A is located within 2 kilometers ( 1 .2 miles) 
of an existing generating station of approximately 
1 00 megawatts. A generating complex approxi
mately 1 0  kilometers (6 miles) from Ranch B (Stan
ton area), prior to diagnosis of the problem, had a 
design capacity of approximately 400 megawatts. 
At the present time, the operating capacity near 
Ranch B is approximately 800 megawatts. The 
Level 1 and Level 2 power plants near Beulah wil l  
have more than twice ( 1 760 megawatts) the electri
cal generating capacity of the Stanton plants. How
ever, including sulfur (as sulfur dioxide), emissions 
from all Level 1 and Level 2 projects in the Beulah 
vicinity will be approximately 1 500 tons per year 
less than in the Stanton area. 

The only fact known at either Ranch A or Ranch 
B is that they have experienced a selenium-respon
sive disease; i.e., a disease corrected with selenium 
treatment. It is not known whether this disease is 
caused by excess sulfur in the diet, by animal 
stress in the last 60 days of pregnancy, by lack of 
biological available of natural selenium in the diet 
material, or some other cause. One common error 
in logiC is to assume that two phenomena that 
occur concurrently and side-by-side must be con
nected with one another in a cause-and-effect rela
tionship. The environment is too complicated for a 
direct-simple analysis such as this. There is suffi
cient justification,  however, to consider sulfur as the 
possible cause of the disease noted at Ranch A 
and Ranch B. Only through a study of the sulfur/ 
selenium environmental balance and the effects of 
energy conversion facilities upon this balance, can 
a cause-and-effect relationship be established or 
discounted. 

In view of the growth and development of coal
fired electrical generation in North Dakota and in a 
broader sense, the United States, studies need to 
be undertaken to determine, for possible mitigation 
action, the potential for increased environmental 
sulfur resulting in the incidence of selenium respon
sive diseases in cattle. This involves analysis of two 
possible hypotheses for this unknown: ( 1 )  if the 
increased levels of environmental sulfur are shown 
to cause a selenium deficiency in cattle, the pres
ent national sulfur (sulfur dioxide) emission control 
and ambient air quality regulations would be exam
ined for appropriate numerical reduction; and (2) if 
the increased levels of environmental sulfur are not 
shown to cause a selenium deficiency in cattle, this 
study should examine other possible cause-and-
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effect relationships in explanation of why a seleni
um responsive disease has occurred in two ranch
ing operations and not at other ranches. 

A study to resolve the two hypotheses noted 
above is expensive, and would take at least . two or 
possibly three years of intensive scientific work to 
answer, due to the complexities involved. Some of 
the complexities are indicated in the analysis path
ways shown in Figure 5. The study must employ a 
team of specialists working in close coordination. 
The North Dakota State Department of Health has 
been unsuccessful in attempts to obtain the funds 
necessary to perform this study. Even if sulfur is 
not related to the selenium responsive disease ob
served at Ranch A and Ranch B, this study would 
add much to the knowledge of the environment and 
aid in the protection of animal health. 

In view of the relatively small projected in
creases in ambient air concentrations of the three 
major pol lutants, particulate matter, sulfur dioxide, 
and nitrogen dioxide, no observable direct animal 
health effects are expected to occur in the Beulah 
vicinity, the maximum air quality impact area due to 
emissions from Level 1 and Level 2 projects. 

Molybdenosis in animals, due to emissions from 
Level 1 and Level 2 projects, is also not expected 
since the concentration of molybdenum in lignite 
"boiler" coals is considerably lower than that ex
pected to occur in uraniferous lignites. Further, the 
pollution control devices designed for Level 1 and 
Level 2 projects have demonstrated removal effi
ciencies significantly greater than those used at the 
Bowman uraniferous lignite ashing plant in the mid-
1 960s. 

A confirmed relationship of selenium responsive 
disease to emissions from energy conversion facili
ties has not been demonstrated. Factors, other 
than those related to energy development, such as 
animal stress, the natural biological inavailability of 
selenium in the animal diet, or others, may be the 
cause of the animal problems noted at Ranch A 
and Ranch B. A study of the sulfur/selenium bal
ance in the environment is indicated to clearly es
tablish the significance of this relationship. Pending 
study results, should an above normal calf loss or 
weak calf syndrome occur in the maximum Level 1 
and Level 2 impact area near Beulah, a veterinarian 
should be consulted for possible diet supplement 
with a good source of biologically available seleni
um such as wheat or wheat bran during the last 60 
days of animal pregnancy. The State Department of 
Health should also be contacted since it needs to 
become aware of the extent of potential problems 
as a basis for fulfi l l ing its regulatory responsibilities. 
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Acid Rainfall 

In recognition of increasing lignite coal develop
ment in western North Dakota, the State Depart
ment of Health has reviewed the experience of 
other states and nations in terms of deleterious 
environmental impacts resulting from industrial de
velopment. This examination involved case histor
ies of after-the-fact problems; problems which were 
either not expected, or which resulted from inad
equate control of emissions. 

Problems experienced with acid rain have been 
reported from northwestern Europe (aden, S. 1 976; 
Overrein, L. 1 976; Nordo, J. 1 976: attar, B.  1 9.76; 
Semb, A. 1 976; and Klackow, D. and H. Denzinger 
1 976), northeastern United States (Jacobson, J. et 
al. 1 976; Boyce, S. and S. Butcher 1 976; Cogbill, C. 
1 976; Likens. G .E.  and F.H. Bormann 1 976; and 
Likens, G.E. et al. 1 972), and Canada (Hutchingon, 
T.C. 1 976; Nyborg, M. and J. Crepin 1 976; and 
Baker, J. et al. 1 976). 

In North Dakota, the only recorded corrosive 
atmosphere problems occurred during the 1 960s in 
the oil and sour gas production areas of the north
western corner of the state. Farm machinery and 
metal farm buildings were apparently damaged by 
sulfurous gases in combination with water vapor. 
These problems occurred prior to an air pollution 
control law in North Dakota, and industry voluntarily 
corrected them. The primary chemical compounds 
attributed to causing acid rainfall are oxides of 
sulfur and nitrogen. 

The potential for the problems in northeastern 
U nited States are evident in Map 5. This map pre
sents a geographic picture of the emissions of 
oxides of sulfur and nitrogen, by state, for 1 972 
(the last year that the Department could obtain 
national data). In addition, it was reported by Hutch
inson 1 976 that the annual emissions of sulfur diox
ide from smelters in the Sudbury, Ontario, area of 
Canada were in excess of three mil lion tons in 
1 972. 

The relationships of these sulfur oxide and nitro
gen oxide emissions, by state, to the pH of rainfall 
is seen in Map 6 which is reproduced from a docu
ment entitled, "Environmental Effects of Increased 
Coal Utilization: Ecological Effects of Gaseous 
Emissions from Coal Combustion," edited by 
Norman R. G lass, Corvallis Environmental Re
search Laboratory (EPA-60017-78-1 08) June 1 978. 
As can be seen from Map 6, the average pH of 
annual precipitation in the eastern half of the 
United States has changed with time and increased 
emissions from 1 955-56 to 1 972-73. The emisions 
of sulfur and nitrogen oxides shown on Map 5 are 
reflected in the average precipitation pH values 
shown for the years 1 972-73 shown on Map 6. The 
pH unit indicates a more acid solution with decreas-
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ing values. It was reported in the Legislative History 
(U.S. Code, Congressional Administrative News, 
Legislative History, 95th Congress, 1 st Session, 
page 1 209) of the Clean Air Act Amendments of 
1 977 that in Itbaca, New York, in June-July of 
1 971 , the average pH of rain was as low as 3.53. 
Values of rainfall pH between 2.1 and 3.6 have 
been reported for individual storms hundreds of 
miles from major sources of air pollution (Environ
mental Effects of Increased Coal Utilization: Eco
logical Effects of Gaseous Emissions from Coal 
Combustion. EPA-60017-78-1 08. June 1 978). 
. Even with the known energy development pro
Jects proposed for operation within North Dakota in 
the early 1 980s, the total statewide emissions of 
oxides of sulfur and nitrogen are not expected to 
exceed one half of the 1 972 emissions reported for 
our neighboring state to the west, Montana. It 
would appear that the potential for an adverse, or 
episodic acid rain problem is low in North Dakota. 
However, one cannot entirely rule out localized 
problems developing in areas of more intensive 
energy development or under stable atmospheric 
conditions. 

It is important, in view of North Dakota's agricul
tural economy, to protect the rural environment 
from adverse atmospheric acidity. It is only through 
a properly functioning network of precipitation sam
pling stations for pH determinations that this pro
tection will be insured. At the present time, only 
l imited atmospheric pH data has been obtained by 
the North Dakota State Department of Health. 
Table 21 presents the available raw data obtained 
during 1 977 at seven locations in western North 
Dakota. Table 22 presents a statistical analysis of 
site-specific rain data collected by the North Dakota 
State Department of Health. The time range in 
which the data was collected, the summation of 
samples, and the maximum and minimum pH 
values are presented in the table. In addition, the 
means and the standard deviations are given. 

The results of the pH data given in Table 22 
indicate a pH average of 6.0 for all sites with 
individual site averages being within plus or 'minus 
0'.2 pH units of this average value. This compares 
with the average eastern United States precipitation 
pH range of 4.07 to 5.0 noted in the 1 972-73 iso
pleths (see Map 6). The maximum pH reading 
measured was 8.2, the minimum pH reading was 
4.4; both collected at the Bismarck site. This prob
ably occurred because the site had the highest 
number of precipitation events measured. The data 
presented here can only be used as an indication 
of rain acidity. Much more data collected over a 
longer period of time is needed. 

In Table 21 , the pH or precipitation at three 
sites, Bismarck, west of Mandan, and Halliday, 
measured individual pH values in the range of pH 
4.4 to 4.9,  although the overall averages for these 
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s�tes were comparable to the other four sampling 
sites. These relatively low pH, individual events, are 
not as acid as the Ithaca, New York, and other 
examples mentioned earlier. Attempts by the De
partment to find a plausible explanation of these 
events through examination of meteorological data 
and pollutant emissions from nearby sources was 
inconclusive. It is plausible that sulfur dioxide emis
sions were entrained into precipitation producing 
weather events during the three cases. It is, howev
er, highly unl ikely that the ambient air concentra
tions of sulfur dioxide were of magnitudes sufficient 
to have caused the lower pH levels of the three 
rain cases. 

. Normally, atmospheric moisture in equilibrium 
with atmospheric carbon dioxide wil l  have a pH of 
5.7 (Barret, E. and G. Brodin 1 975). The average 
value of pH 6.0 found at the seven sampling sites 
indicates less acidity than would normally be ex
pected. The data agrees with studies of pH of at
mospheric rainfall in Iowa (Tabatabai, M.A. and J.M. 
Laflen 1 976) and a low population, low industrial 
de�elopment area of M ichigan's upper peninsula 
(Richardson, C.J . and G.E. Merva 1 976; Semonian, 
R.G. 1 976). 

In view of the preceding discussion, it would 
appear that the potential for acid rainfall in North 
Dakota is low. Even with the addition of Level 1 
and Level 2 Beulah projects, the expected com
bined emissions of oxides of sulfur and nitrogen 
should not result in average annual precipitation pH 
values much less than that currently seen. Monitor
ing of precipitation pH should, however, be in
creased to confirm this prediction, provide a base
line for possible future coal development in the 
state, and to monitor the regional influence of sulfur 
oxides and nitrogen oxides. The monitoring of pre
Cipitation pH is indicated because of the importance 
of precipitation to the state's agricultural economy 
and general environment. 

Trace Element Effects 

There is currently no known pollutant present in 
the ambient air of North Dakota that is causing an 
obse�able effect upon human health, vegetation,  
or anl�al health. This statement is based upon 
analysIs of effects of major pol lutants; i.e., those 
which are found in the greatest concentration in the 
ambient air, which are emitted in the greatest con
centration from sources such as the Level 1 and 
Level 2 projects, or which historically have been 
shown to cause problems. 

In addition to these major pol lutants, there are 
�roups of �ther chemical elements and compounds 
In the environment which become involved with, 



Collection Location 

B i smarck 

West of Mandan 

New England 

Halliday 

Lake Tschida 

Grassy Butte 

Mandaree 

TABLE 21 

ACID PRECIP ITATION EVENTS AT SEVEN COLLECTION 

SITES IN WESTERN NORTH DAKOTA , 1977 

Date Collected 

3-30-77 

5-3-77 

5-4-77 

5-16-77 

5-17-77 

5-23-77 

5-25-77 

5 - 2 7 - 7 7  

5-29-77 

5-31-77 

6-3-77 

6-9-77 

6-13-77 

6-14-77 

6-17-77 

6-21-77 

6-21-77 

6-22-77 

7-5-77 

7-7-77 

7-11-77 

7-27-77 

8-5-77 

8-15-77 

8-25-77 

8-27-77 

8-30-77 

9-1-77 

9-7-77 

9-8-77 

9-8-77 

9-20-77 

9-22-77 

9-23-77 

9-24-77 

9-30-77 

5-4-77 

5-17-77 

5-25-77 

5-29-77 

5-29-77 

6-3-77 

6-11-77 

6-14-77 

7-11-77 

8-27-77 

8-31-77 

9-2-77 

9-17-77 

9-24-77 

8-22-77 

8-23-77 

8-26-77 

8-30-77 

8-31-77 

9-1-77 

9-18-77 

9-20-77 

9-23-77 

9-29-77 

9-30-77 

10-1-77 

7-16-77 

8-15-77 

8-23-77 

8-26-77 

8-29-77 

8-31-77 

9-2-77 

9-9-77 

9-19-77 

9-22-77 

9-24-77 

9-30-77 

9-18-77 

9-22-77 

9-24-77 

9-30-77 

10-1-77 

5-18-77 

8-28-77 

9-21-77 

9-30-77 

7-17-77 

7-28-77 

8-5-77 

8-29-77 

SOURCE : North Dakota State Department of Health 1977 
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pH 

6 . 6  

7 . 2  

6 . 3  

6 . 6  

6 . 2  

6 . 2  

8 . 2  

7 . 0  

6 . 7  

6 . 2  

5 . 9  

7 . 0  

5 . 5  

5 . 4  

5 . 4  

6 . 0  

4 . 7 ,  4 . 5 ,  4 . 4  

5 . 8  

6 . 7  

5 . 8  

5 . 9  

5 . 2  

6 . 4  

5 . 4  

6 . 1  

6 . 2  

5 . 8  

5 . 7  

5 . 9  

6 . 3  

5 . 4  

6 . 2  

5 . 7  

6 . 4  

5 . 6  

6 . 2  

6 . 1  

6 . 3  

5 . 6  

5 . 8  

6 . 5  

6 . 4  

5 . 7  

5 . 1  

4 . 6  

6 . 1  

5 . 3  

6 . 2  

5 . 5  

6 . 1  

5 . 8  

5 . 7  

5 . 6  

5 . 6  

5 . 4  

5 . 9  

6 . 4  

6 . 3  

6 . 4  

6 . 1  

5 . 3  

5 . 6  

5 . 6  

5 . 2  

6 . 4  

5 . 3  

6 . 2  

7 . 8  

5 . 7  

5 . 3  

6 . 6  

6 . 8  

5 . 6  

4 . 9  

5 . 7  

5 . 6  

6 . 0  

6 . 5  

5 . 9  

6 . 4  

6 . 3  

6 . 6  

5 . 8  

6 . 1  

6 . 5  

5 . 9  

6 . 1  

6 . 0  



TABLE 22  
RAINFALL p H  ANALYSIS BY SITE 

Site Location 

Bismarck 

Total ( t )  
Max (Xmax) 
Min (Xmin) 
Mean (X)  
No .  of Samples (n ) 
Standard Deviation 

Grassy Butte 

Total ( 1: )  
Max (Xmax) 
Min (Xmin ) 
Mean (X)  
No. of Samples (n) 
Standard Deviation 

Mandaree 

Total ( J: )  
Max ( Xmax) 
Min (Xmin) 
Mean (X)  
No. of Samples (n) 
Standard Deviation 

Halliday 

Total ( 1: )  
Max ( Xmax) 
Min (Xmin) 
Mean (X)  
No . of Samples (n ) 
Standard Deviation 

New England 

Total ( , ) 
Max (Xmax) 
Min (Xmin) 
Mean (X)  
No . of Samples (n) 
Standard Deviation 

Mandan 

Total ( £  ) 
Max (Xmax) 
Min (Xmin) 
Mean ( X )  
No .  of Samples (n ) 
Standard Deviation 

Lake Tschida 

Total (I)  
Max (Xmax) 
Min (Xmin ) 
Mean (X)  
No .  of Samples (n ) 
Standard Deviation 

Date Range 

3-30/9-30 

(a ) 

5-18/9-30 

(a ) 

7-17/9-30 

(a ) 

7-17/9-30 

(a) 

8-23/10-1 

(a) 

6-21/9-<14 

(0 ) 

9-18/10-1 

(0 ) 

LOCATION ( 1977 ) 

SOURCE : North Dakota State Department of Health 1977 
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pH 

234 . 8  
8 . 2  
4 . 4  
6 . 0  

39 
0 . 73 

24 . 8  
6 . 6  
5 . 8  
6 . 2  
4 
0 . 34 

24 . 5  
6. 5 
5 . 9  
6 . 1  
4 
0 . 26 

71 . 5 
7 . 8  
5 . 2  
6 . 0  

12 
0 . 83 

69 . 9  
6 . 4  
5 . 3  
5 . 8  

12 
0 . 39 

86 . 4  
6 . S  
4 . 6  
5 . 8  

15 
0 . 53 

30 . 4  
6 . 5 
5 . 6  
6 . 1  
5 
0 . 37 



and are directly or indirectly related to healthy 
growth and maintenance of humans, vegetation, 
and animals. Included are chemical groups such as 
fertilizers, insecticides, herbicides, fungicides, and 
trace elelTlents, to name a few. These chemical 
groups can, and do, serve a useful purpose in agri
culture, which is North Dakota's major industry. 
Without these chemical assists, the agricultural 
economy of North Dakota would not be as produc
tive. If these chemicals are not added in excess 
concentrations to the environment, or are not en
riched in concentration through the biological food 
chain, benefits can be seen. Conversely, if the con
centrations are excessive in the environment, ad
verse effects can result in one or more of the 
human, vegetation, or animal receptors (animals as 
used in this discussion includes aquatic life and 
wildlife as well as domestic l ivestock). Although 
these groups of chemicals are involved in the envi
ronment, the focus of this discussion wil l  be the 
trace element group. 

Trace elements are found generally throughout 
the natural environment and, although there have 
been instances of h igh natural concentrations of 
these chemicals causing problems, the greatest 
concern over trace elements has been with respect 
to man-made enrichment of chemical elements in 
the soil environment, with subsequent possible ef
fects upon either vegetation or animals, or both. 
These effects could be either direct or via the food 
chain. The use of fertilizer, whether chemical or 
organic, will not be considered in this discussion, 
although both forms contain trace elements. This 
discussion wil l  be directed to the trace elements 
added to the air environment from energy conver
sion facilities and subsequently deposited on the 
soil. 

The need for gathering and evaluating informa
tion concerning trace elements from industrial proc
esses became a concern of the North Dakota State 
Department of Health in the late 1 960s. The con
cern was fostered through the discovery of a mo
Iybdenosis toxicity condition in cattle grazing in an 
area influenced by the emissions of a uraniferous 
lignite ashing plant in the southwest corner of the 
state. This situation occurred before North Dakota 
had an air pollution law to prevent problems like 
this. 

In 1 975, initial funding to study the possible haz
ards of trace element emissions from coal conver
sion facilities was obtained from the Old West Re
gional Commission. This study, which is presented 
in the Climate and Air Quality Technical Supple
ment to the Draft Study, was an effort to gather 
background trace element data and literature con
cerning environmental research on specific trace 
elements. 
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The first phase of the trace element study by 
the Department is complete. The second phase, 
examining the long-term, Le., 30 to 40 year period, 
is currently in process. A third phase to study the 
influence of trace elements in the aquatic environ
ment is proposed for initiation in late 1 979. All of 
this research work is a continuing process involving 
the same study area, and as each phase is com
pleted it broadens the knowledge based on each 
succeeding phase. 

The initial research effort al lowed for the collec
tion of a considerable body of information, but did 
not allow for the evaluation of the total trace ele
ment issue because of the complexities involved 
and the expense of performing trace element re
search. This study was performed in a 2,400 
square mile area of western North Dakota to evalu
ate the potential significnce of 1 4  trace elements 
(arsenic, beryll ium, cadmium, chromium, copper, flu
orine, lead, mercury, molybdenum, nickel, selenium, 
uranium, canadium, and zinc) released to the envi
ronment through the energy conversion of coal. 
Sulfur was also considered, although not a trace 
element. 

The methodology for evaluating these trace ele
ments included the analysiS of coal from four coal 
mines; the study of operating histories and design 
parameters of six lignite-fired electrical generating 
facilities; and the analysiS of soil taken from 205 
locations within the study area. 

The concentrations of trace elements in the 
coal and the facility design parameters served as 
input data for a computer dispersion model with a 
deposition function for estimating the dry deposition 
of trace elements to the study area. Trace element 
deposition was compared to existing soil concentra
tions. The application of a computer dispersion and 
deposition model demonstrated that contemporary 
energy conversion facilities contribute three orders 
of magnitude less surface deposition than do 
energy conversion facilities deSigned and operated 
since the 1 920s. 

This report presented a methodology for deter
mining the significance of individual trace elements 
released to the environment through the energy 
conversion of coal. For short-term (annual) projec
tions, the projected depositions on environmental 
receptors are not expected to cause adverse ef
fects on ecosystems. However, equating the poten
tial long-term environmental significance of the 
quantities of these trace elements depOSited in the 
environment, remains for further evaluation as part 
of this continuing research effort under Phase 2 
being conducted in cooperation with the Old West 
Regional Commission. 



The first phase study emphasized the short-term 
(annual) effects on the ecosystem. However, in the 
course of examination of trace elements from var
ious coal-fired power plants in the study area, an 
interesting comparison of two facility designs devel
oped concerning long-term effects. This compari
son is shown in Table 23. Both of these plants are 
North Dakota electrical generating facilities with the 
"historic" design ceasing operation in 1 968 after 
about 48 years of operation. 

This comparison is interesting in that the "his
toric" plant had a projected factor of one thousand 
times more soil deposition per year per megawatt 
generation than that from the contemporary plant 
designed in the 1 960s. This striking comparison 
was due to an increased thermal efficiency (burns 
less coal for same generating capacity), pollution 
control devices, and better pollutant dispersion 
characteristics of the contemporary faci lity. The fa
cility designs of the Level 1 and Level 2 projects 
incorporate additional refinements beyond that of 
the contemporary design shown in Table 23. The 
"historic" facility was located at Washburn and it 
operated for about 48 years without apparent ad
verse effects due to trace element emissions in 
that area. 

The comparison shown in Table 23 could indi
cate that there wil l  be no adverse trace element 
effects in the environment within ten kilometers of 
the Level 1 and Level 2 Beulah projects as long as 
the total generating capacity was under one thou
sand times the Washburn facility capacity of 1 5  
megawatts or 1 5,000 megawatts. This analogy 
would indicate that the Level 1 and Level 2 power 
plants (1 760 megawatts combined total) could op
erate in the Beulah vicinity without adverse effect 
throughout the expected lifetime of those facilities. 
The question of trace element deposition can be 
approached from another avenue; that is, determin
ing the years it would take to attain the same depo
sition from the 1 5  megawatt facility. Using a simple 
mathematical relationship of one thousand times 
the 1 5  megawatt capacity of the Washburn facility, 
times the 48 years operating period at Washburn, 
divided by the 1 760 megawatts; yields a value of 
about 400 years which is well beyond the life ex
pectancy of the Level 1 and Level 2 power plants 
near Beulah. 

The first trace element study phase emphasized 
the short-term effects (annual) ;  however, it would 
appear that the long-term (through the lifetime of 
the projects) trace element deposition from Level 1 
and Level 2 projects would not result in adverse 
effects. The Department of Health feels that, al
though the probability of trace element effects from 
Level 1 and Level 2 projects is low, this question 
should not be left to chance. 
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The second phase of trace element study, "The 
Long-Term Effects of Trace Elements from Energy 
Conversion Facilities," is scheduled for completion 
in July of 1 979. The results of this work wil l  shed 
greater light on the rather simplistic analogies dis
cussed above. The additional pollution control 
design characteristics of the Level 1 and Level 2 
projects were not considered above due to the sim
plistic nature of the analogies. 

Although further scientific study is indicated, it 
would appear that the emissions of trace elements 
from the Level 1 and Level 2 projects (including the 
gasification plant) would result in little or no ad
verse effect upon the ecosystem in the vicinity of 
Beulah, which is the maximum impact area. 

Radiation Impacts 

It is clear that exposure to radiation can cause 
harm to health, including cancer, genetic damage, 
and birth deformities. Further, effects of radiation 
are cumulative with each additional exposure in
creasing the risk of i l lness. Much of the attention to 
radioactive emissions and subsequent health ef
fects has been related to the evaluation of nuclear 
power reactors and the nuclear fuel cycle (mining. 
mil l ing, fuel fabrication, fuel utilization, fuel repro
cessing, and waste disposal). There have been a 
number of studies which have documented the 
health hazards of radiation, including increased risk 
of cancer, genetic and mutagenic damage. Testi
mony before Congress in consideration of the 
Clean Air Act Amendments of 1 977 also has pre
sented concerns over the role of radiation in in
creased susceptibility to the diseases of aging, in
cluding diabetes, stroke, hypertension, cardiovascu
lar disease, and cataracts. 

There are no nuclear power plants in North 
Dakota. Other than Minnesota, there are no nuclear 
power plants in .the states adjacent to North 
Dakota. The attention of environmental radiation in 
North Dakota, in this discussion, will be directed to 
the radioactive material in coal as it relates to Level 
1 and Level 2 projects. Although uranium reserves 
exist in North Dakota, and mining and ore upgrad
ing activities were conducted in the 1 960s, uranium 
activities in this state, currently, are confined to 
exploration with possible future development. Urani
um and other naturally occurring radionuclides are 
found throughout the environment and in the coal 
used in coal-fired energy facilities. Concern has 
been expressed that the utilization of western 
coals, including North Dakota coals, wil l  result in 
increased radiation in the environment causing or 
contributing to increased incidence of disease. 
There have been reports that western coal contains 
1 0  to 1 00 times more radionuclides than eastern 



TABLE 2 3  

A RELAT IVE COMPARISON OF TWO FAC I LITY DES IGNS 

DES I GN 

Stack height 

Coa l feed rate 

Emi s s ions control 

Power generat ion 

Point of maximwn 
depo s i t ion 

Max imum annua l 
depos ition 
of trace 
e lements 

Max imwn annua l 
depos i tion 
of trace 
e lements per 
unit of power 
generation 

H I STORICY 
DES I GN 

low 

low 

no 

low 

l e s s  than 
5 
kilomete rs 
from the 
s tack 

very high 

very high 

CONTEMPORARY� APPROXIMATE 
DES I GN DIFFERENCE 

high factor o f  two 

high factor of f i f teen 

yes 

high 

more than 
1 0  
k i lometers 
from the 
s tack 

low 

low 

fac tor of twenty 

factor of f i fty 

factor of one 
thousand 

SOURCE : North Dakota State Department of Hea lth - Trace E lement 
E f fects of Energy Convers ion Fac i lities - A Phase One 
F inal Report to the Old Wes t  Regional Cornrni � s ion , 1 9 7 7 . 

Y Approx imate des ign per iod 1 9 2 0  

� Approximate des ign per iod 1 9 6 0  
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coals. This generalization, by evaluation of Table 
24, is not necessarily the case. It is proper to raise 
this question; however, it appears that given the 
amount of coal development contemplated in Level 
1 and Level 2 projects, the risk of increased radi
ation induced disease is low. Although this risk is 
low, it is prudent to monitor and analyze the im
pacts of radiation on human and animal health, not 
only from coal development, but oil and gas devel
opment, terrestrial and other sources, as well. 

Naturally occurring uranium, which is predomi
nately (99.28%) composed of the isotope uranium 
238, is found in various concentrations throughout 
the environment. Uranium 238 is the parent radio
active material which, when it goes through radio
active decay, leads to other radioactive daughter 
products. The uranium (radium) decay series in
cludes the radionuclides: uranium 238, thorium 234, 
protactinium 234, uranium 234, thorium 230, radium 
226, radon 222, polonium 21 8, lead 2 1 4, bismuth 
2 1 4, polonium 21 4, lead 21 0, bismuth 21 0, poloni
um 21 0 until radioactive stability (non-radioactive) is 
achieved with lead 206. Further discussion of the 
daughter radioactive products would serve only to 
complicate the consideration of radiation impacts 
under consideration in this supplement; although 
future energy development, including uranium de
velopment, will require a more complex detailed 
analysis. 

Not a great deal of chemical analysis work for 
uranium has been performed on the coal which wil l  
be used by Level 1 and Level 2 projects. Analysis 
of samples from four coal mines in central North 
Dakota by the State Department of Health yielded 
a concentration range of less than 0. 1 0  to 1 .4 parts 
per mil l ion of uranium in coal used to fire the exist
ing power plants in the Stanton and Center areas 
(Miller, Christianson, Schock, and Morrison, Trace 
Element Effects of Energy Conversion Facilities, A 
Phase One Final Report to the Old West Regional 
Commission, November 1 977). These coal uranium 
concentrations are contrasted to the commercial 
concentrations of 848 to 1 , 1 87 parts per mil l ion of 
uranium found in the uraniferous lignite coals. The 
quality of known uraniferous lignite coal in North 
Dakota is such that this coal would not be used as 
a fuel in a Level 1 or Level 2 project. The uranifer
ous l ignites which were processed for uranium up
grading in North Dakota until 1 967 had a heat value 
of 1 ,000 to 5,000 Btu's per- pound and 30 to 52% 
moisture. The commercial deposits were found in 
veins ranging from 1 inch to 4 feet thick. 

All of the radioactive material (e.g., uranium, 
thorium, and their daughter products) entering a 
coal burning facility wil l  u ltimately be discharged to 
the environment either as air emissions or as solid 
waste. With the exception of radon which is a gas 
(in the uranium-thorium series decay schemes), the 
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radioactive material will be associated with the par
ticulate matter resulting from coal burning. All of the 
Level 1 and Level 2 power plants will use either an 
electrostatic precipitator or fabric filter system 
which has a particulate removal efficiency of great
er than 99%. The amount, if any, of radon removal 
by pollution control devices at the coal burning fa
cility is not currently known. It is not known, for 
example, if some radon is trapped in the bottom 
ash, if some radon becomes attached to particulate 
matter and subsequently captured by the particu
late collectors, or if scrubbers used to remove 
sulfur dioxide will have any appreciable effect upon 
radon removal. For purposes of this discussion, the 
worst case, or 1 00% release of radon to the at
mosphere, will be considered. 

Another radioactive material of interest in the 
coal burning process is potaSSium 40. This radioac
tive material is found to occur naturally throughout 
the environment. It is generally assumed that po
tassium 40 is collected as particulate matter in the 
control devices of the coal burning facility. Potas
sium is one of the major chemical elements in coal 
as contrasted to uranium which is considered as a 
trace element. The radioactive isotope, potassium 
40, is, however, only 0.01 1 8% abundant in nature. 
Two non-radioactive (stable) isotopes of potaSSium, 
39 and 4 1 ,  account for over 99% of the potassium 
in nature and presumably in the coal. 

There is presently little information on the radio
active material content of North Dakota lignite coal, 
other than uranium concentrations. The EPA has 
examined the question of radioactive emissions 
from coal combustion in a document entitled, "Po
tential Radioactive Pollutants From Expanded 
Energy Programs" (EPA-60017-77-082, August 
1 977). Table 24 contains a projection of emissions 
of radioactive material from 5 coal types in micro
curies per day (microcuries, a unit of radioactivity 
describing the rate of decay of radioactive material. 
One microcurie equals 3.7x1 04 nuclear transforma
tions per second.). This projection involved a 
number of assumptions concerning the amount and 
distribution of radioactive material in the emission 
of particulate matter from a 1 ,000 megawatt power 
plant employing a 99.5 % particulate collection effi
ciency. 

The example shown for the Powder River coal 
type corresponds most closely with the lignite coals 
of North Dakota. The Powder River Wyoming subbi
tuminous coal used in this projection was 8,200 
Btu/lb, 6% ash, with uranium and thorium concen
trations of 0.7 and 1 .9 parts per mil l ion, respective
ly. This compares to North Dakota lignite with 6,800 
to 7,000 Btu/lb, 6.2% to 8% ash, with uranium and 
thorium concentrations of 0.83 and 0.77 parts per 
mil l ion, respectively (D.N. Baria, A Survey of Trace 



TABLE 24 

EMISSIONS OF RADIONUCLIDES IN PARTICULATE 
MATTER FROM A 1000 MW POWER PLANT : 

CONCENTRATION OF URANIUM, LEAD ,  AND POLONIUM IN FLY ASH ASSUMED 
(microcuries per day ) 

Coal Type 

Navaj o  
Illinois- Powder River Reservation 

Radionuclide Appalachia W. Kentucky Basin Wyoming New Mexico 

Uranium 238 66 . 5  150 . 0  63 . 5  87 . 5  
Thorium 234 13 . 3  30 . 0  12 . 7  17 . 5  
Protactinium 234 13 . 3  30 . 0  12 . 7  17 . 5  
Uranium 2 34 66 . 5  150 . 0  63 . 5  87 . 5  
Thorium 2 30 13 . 3  30 . 0  12 . 7  17 . 5  
Radium 226 13 . 3  30 . 0  12 . 7  17 . 5  
Radon 222  * * * * 

Polonium 218 66 . 5  150 . 0  63 . 5  87 . 5  
Lead 214 66 . 5  150 . 0  63 . 5  87 . 5  
Bismuth 214 1 3 . 3  30 . 0  12 . 7  17 . 5  
Polonium 214 13 . 3  30 . 0  12 . 7  17 . 5  
Lead 210 66 . 5  150 . 0  63 . 5  87 . 5  
Bismuth 210 13 . 3  30 . 0  12 . 7  17 . 5  
Polonium 210 66 . 5  150 . 0  63 . 5  87 . 5  

Thorium 232 7 . 9  9 . 4  11 . 6  27 . 6  
Radium 228 7 . 9  9 . 4  11 . 6  27 . 6  
Actinium 228 7 . 9  9 . 4 11 . 6  27 . 6  
Thorium 228 7 . 9  9 . 4  11 . 6  27 . 6  
Radium 224  7 . 9  9 . 4  11 . 6  27 . 6  
Radon 220 * * * * 

Polonium 216 7 . 9  9 . 4  11 . 6  27 . 6  
Lead 2 12 39 . 5  47 . 0  58 . 0  138 . 0  
Bismuth 212 7 . 9  9 . 4  11 . 6  27 . 6  
Polonium 212 5 . 1  6 . 0  7 . 4  17 . 7  
Thallium 208 2 . 8  3 . 4  4 . 2  9 . 9  

Potassium 40 30 . 0  47 . 2  10 . 5  33 . 4  

Total 625  1 , 280 631 1 , 110 

SOURCE : U . S .  Environmental Protection Agency - Potential Radioactive 
Pollutants Resulting From Expanded Energy Programs 
(EPA-600/7-77-082 ) August 1977 . 

* See Table 25  
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Kaiparowits 
Plateau 

Utah 

48 . 0  
9 . 6  
9 . 6  

48 . 0  
9 . 6  
9 . 6  

* 

48 . 0  
48 . 0  

9 . 6  
9 . 6  

48 . 0  
9 . 6  

48 . 0  

7 . 1  
7 . 1  
7 . 1  
7 . 1  
7 . 1  

* 

7 . 1  
35 . 5  

7 . 1  
4 . 5  
2 . 6  

11 . 2  

459  



Elements in North Dakota Lignite and Effluent 
Streams from Combustion and Gasification Facili
ties). In contrast, the subbituminous coal from the 
Navajo Reservation of New Mexico, in this projec
tion, had characteristics of 8,500 Btullb, 25% ash, 
with uranium and thorium concentrations of 1 .2 and 
4.8 parts per mill ion, respectively. 

Releases of radon gas (radon 222 and radon 
220) from these five plants were also compared in 
Table 25 with the assumption that all of the radon 
in the coal exists in the stack without any removal 
or capture in the pollution control devices of the 
combustion facility. This is a maximum, worst case 
condition, since some radon may be caught in the 
sulfur dioxide scrubbers and because radon 220 
has a comparatively short radiological half l ife of 
54.5 seconds. (Radioactive half life is the time it 
takes a given radioactive material to decay to half 
its original radioactivity.) Some radon 220 could be 
expected to decay to a particulate with subsequent 
attachment to ash particulate and be captured in 
the particulate pollution control device. However, to 
simplify this discussion, 1 00% of the radon is as
sumed to be released from the Level 1 and Level 2 
sources. Comparing Table 24 and 25 shows that 
radon radioactivity emissions are projected to be 
greater than all the other radioactive constituents in 
the coal. 

G iven the similar characteristic (previously de-
scribed) of the Powder River sUbbituminous coal 
and North Dakota lignite coal, the projected radio
activity emissions from burning of the Powder River 
coal in a 1 ,000 megawatt power plant would ap
proximate the burning of lignite coal in a ,. North 
Dakota 880 megawatt power plant. A, coal gasifica
tion plant, such as the ANG facil.itY,� W9u�d ,have 
similar particulate radioactivity; however, the radon 
component would probably be transferred to the 
product synthetic natural gas. The gas loops in a 
gasification plant are, for the most part, closed. The 
projected radioactive emissions from the burning of 
Powder River coal formed the basis for the as
sumed radioactivity in the air emissions from the 
Level 1 and Level 2 projects. These assumed emis
sions are shown in Table 26. 

Translating these assumed radioactivity emis
sions to ambient air quality can be approached by 
considering radioactive particulate and radon gas 
separately. A relationship to the ambient air quality 
can be developed by using the 3,325 microcuries 
per day total assumed particulate emission radioac
tivity from Table 26. From Maps 3-1 and 3-4 in the 
Draft Study, the maximum annual average predict
ed concentration of suspended particulate increase 
in the ambient air in the seven-county study area is 
approximately one microgram per cubic meter from 
Level 1 and Level 2 sources, exclusive of the 
mines associated with these projects. Mine emis
sions will be considered later. The use of one mi-
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crogram per cubic meter, due to particulate emis
sions, is conservative for analysis purposes since 
the North Dakota State Department of Health has 
predicted the maximum annual average estimated 
total suspended particu late ground level concentra
tion to be 0.4 micrograms per cubic meter from 
Coal Creek, Coyote 1 ,  ANG Coal Gasification Plant, 
and ,Antelope Valley Units 1 and 2, combined (Air 
Quality Effects Analysis of Basin Electric Power Co
operative Antelope Valley Station for Air Pollution 
Control Permit to Construct, North Dakota State 
Department of Health, January 1 978). 

To simplify calculations, the total particulate 
emissions from these sources, 7,075 tons per year 
(from Tables 3-1 and 3-20 of the Draft Study) is 
based upon ' a 365 day year, or an average emis
sion of 1 9.4 tons per day. An average emission rate 
of 1 9.4 tons per day (1 . 76x1 013 micrograms per 
day) results in an annual ambient average increase 
of 1 -2 micrograms per cubic meter. The one micro
gram per 'cubic meter value will be' used as the 
average concentration expected to occur over a 
24-hour averaging period. During this average 24-
hour period, 1 .76x1 013 micro.gram of particulate is 
released to the ambient air. To further simplify the 
analysis, the impact of one microgram per cubic 
meter annual average is, for the most part, from 
Map 3-4 of the Draft Study confined to Mercer and 
Oliver Counties with a narrow band of one micro
gram per cubic meter extended westward into cen
tral Dunn County. A dispersion factor, translating 
the emission quantity per day to average ambient 
air , quality increase, is one microgram p€r cubic 
meter divided by 1 .  76x1 013 micrograms per day or 
5.68x1 00umoa .day. 

, Th is dispersion faCtor times the total assumed 
particulate radioactivity of 3,325 microcuries per 
day, yields an expected average particulate radio
activity in the ambient air of 1 .89x1 0010 microcuries 
per cubic meter or 1 89 attocuries (1 0°18 curies) per 
cubic meter average daily concentration. 

Very l ittle ambient air quality data exists in the 
U nited States today concerning radioactivity from 
the radioactive materials listed in Table 24. This is 
due to the expense and complexities involved in 
analyzing samples with low levels of radioactivity. In  
North Dakota and other areas of  the United States, 
there is a considerable amount of beta radiation 
data, but the data is gross and not quantitative. In a 
recent document entitled "Radiological Quality of 
the Environment" (EPA-520/ 1 -76-01 0 May 1 976), 
EPA reported the analysis results of air samples 
collected at Bismarck by the North Dakota State 
Department of Health from July 1 974 through June 
1 975. These results are summarized in Table 27. 

Although the radioactivity across the state can 
be expected to vary, the Bismarck data will be used 



TABLE 2 5  

RELEASE OF RADON I SOTOPES FROM 
A 1 , 000-MW POWER PLANT 

Coal 

Appalachi a ( bituminous ) 

I l l inoi s -w . Kentucky 

Powder River Wyoming 
( subbituminous ) 

Navaj o Reservation , New 
Mexico ( subbituminous ) 

Kaiparowits Plateau , Utah 
( bituminous ) 

Radon Re lease 
( !J Ci/day) Y 

Rn-222  Rn-220  

3 , 140 

7 , 050  

2 , 980  

5 , 000  

2 , 260  

1 , 8 70  

2 , 22 0  

2 , 720  

6 , 500  

1 , 670 

Source : U . S .  Environmental Protection Agency Potential 
Radioactive Pollutants Resulting from Expanded Energy 
Development ( EPA-600/7-77 - 082 ) August 1977  

11 � Ci/day i s  the abbrevi ation for microcuries per day . 
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TABLE 2 6  
AS SUMED RAD I OACTIVITY I N  

A I R  EMI S S I ONS O F  LEVEL 1 AND 2 LEVEL PROJECTS 

Assumed RadioactivitY(�Ci/day )1I 
Proj ect Particulate Radon 222  Radon 220  

Antelope Val ley 1 and 2 
Coyote 1 and 2 
ANG Coal Gas i fication 

NGPL Coal Gasi fication 

6 3 1  

6 3 1  

6 3 1  

1 , 432Y 

2 , 980  
2 , 980  

Source : North Dakota State Department o f  Health 1 9 78 . 
11 � Ci/day is the radioactivity rel ease per day with the units 

microcuries per day . 

2 , 72 0  
2 , 72 0  

The assumption for Natural Gas Pipel ine Company . ( NGPL ) i s  based 
upon prel iminary pro j ect des ign information suppl ied by the 
NGPL whereas , particul ate emi s s ion information for the American 
Natural Gas ( ANG )  facil ity was based upon actual proj ect design . 
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as an indicator of airborne uranium 234, 235, and 
238 radioactivity for the study area for lack of more 
geographical specific data. Bismarck results from 
Table 27 compare favorably with the network sum
maries, particularly in the maximum values noted. 

Uranium 234 and 238 are shown in the. list of 
radio nuclides of Table 24; however, uranium 235 is 
not. The radioactivity, due to uranium 34 and 238, 
is shown in Table 24 to account for approximately 
20% of the total radioactivity in the Powder River 
Basin coal type. The total average radioactivity of 
uranium 234 and 238 at the Bismack sampling site 
is shown in Table 27 to be 1 06.8 microcuries per 
cubic meter. If one assumes the same radio nuclide 
equilibrium conditions as found in Table 24, the 
total particulate radioactivity at the Bismarck sam
pling site could be 534 microcuries per cubic meter. 
This value, when compared to the projected 1 89 
microcuries per cubic meter ambient air quality in
crease in radioactivity, would indicate an increase 
of approximately 35%. Relating this increase to 
perceptible increase in the incidence of human and 
animal disease in the study area, assuming the 
Bismarck data represents the study area, is impos
sible at this time. The radiation risk of particulate 
radioactivity cannot be assessed without further 
study and actual data. 

Analysis of the increase in ambient radon gas 
radioactivity from the Level 1 and Level 2 projects 
can follow the same approach as used in the analy
sis of particulate radioactivity; however, it is as
sumed that 1 00% of the radon in the coal is re� 
leased from the Level 1 and Level 2 coal fired 
power plants . . This is a conservative assumption, 
because it does not take into account the possibil
ity of radon capture in the source prior to release or 
the relative�y short radioactive half life of radon 
220. Referring again to Table 26; the total project
ed radon 222 release from the Level 1 and Level 2 
projects is assumed to be 5.960 microcuries per 
day into the seven-county study area. 

The average natural release of radon 220 above 
soil has been estimated at 1 50 microcuries per 
acre per day (U.S. Environmental Protection 
Agency, Potential Radioactive Pollutants Resulting 
From Expanded Energy Programs, EPA-60017-77-
082, August 1 977). Given the area of 6,835,840 
acres from Table 28 in the seven-county study 
area, the radon 220 release from the soil in the 
entire region would be 1 .03x1 09 microcuries per day 
or a factor of about 1 80,000 times that from the 
Level 1 and Level 2 power plants. The use of the 
entire seven-county study area has a tendency to 
over magnify the difference between the radon 
emission from the power plants and that from the 
natural radon 222 release from the soil. 
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It is more realistic to use the counties in which 
the Level 1 and Level 2 impacts would be the 
greatest; i .e., Mercer and Oliver Counties. From 
Table 28, the total surface area for Mercer and 
Oliver Counties is 1 , 1 08,320 acres or a projected 
radon 222 release in those counties of 1 66x1 0e 
microcuries per day from the soil. This radon 222 
soil release is about 2.8,000 times that from the 
Level 1 and Level 2 stack emissions. 

Examining the radon 222 emissions from the 
power plant stacks and assuming that all of the 
radon gas is uniformly delivered at ground level 
within these two counties results in an insignificant 
0.0054 microcuries per acre per day increase when 
compared to the natural radon 222 release of 1 50 
microcuries per acre per day from the soil . 

Natural radon release from soil in North Dakota 
is not currently known. The influences of factors 
such as soil moisture content, frozen soil. and the 
intensity of agricultural activities, specific to North 
Dakota, have not been determined. These factors 
could alter the 1 50 microcuries per acre per day 
natural radon release rate used in the preceding 
analysis. Although the probability of increased 
health risk to humans and animals from radon gas 
releases from Level 1 and Level 2 projects appears 
to be low, further study of the natural release of 
radon gas from the soil appears warranted. 

Increases in particulate radioactivity would result 
from mining activities associated with the Level 1 
and Level 2 projects; however, from Figure 3-1 of 
the Draft Study, the increase in suspended particu
late matter and, subsequently, the particulate radio
activity would be small compared to the suspended 
particulate and naturally occurring radioactive par
ticulate uranium, thorium and daughters from un
paved roads and agricultural activities. Additional 
terrestrial radiation analyses are needed concerning 
the radiation risks to health 'of humans and animals, 
especially concerning the radioactivity released to 
the environment from unpaved roads and agricultur
al activities which are projected to account for 
91 .4 % or approximately 1 00,000 tons per year of 
particulate matter in four of the seven study coun
ties. Further study may indicate that the radioactiv
ity i n  the particulate matter resulting from existing 
unpaved roads and agricultural activities may result 
in a greater radiation risk to human and animal 
health than from the projected particulate emis
sions from the Level 1 and Level 2 projects, includ
ing associated mining activities. 

As was discussed earlier, an assumption was 
used that more than 99% of the particulate radio
activity would be removed in the pollution control 
devices with the resulting emissions comparable to 
the measurements of airborne radioactivity at Bis
marck, both quantities of radioactivity small; i .e., in 



TABLE 27 

AIRBORNE RADIOACTIVITY DUE TO URANIUM 234 , 
URANIUM 2 3 5 ,  AND URANIUM 238 AT BISMARCK 
DURING THE PERIOD JULy 1974 TO JULy 1975 

samplesl/ 
Attocuries

Y 
Per Cubic Meter 

Uranium Isotope Analyzed- Maximum Average 

Uranium 234 
Bismarck 

3 
Network summary-! 

Uranium 2 3 5  
Bismarck 3 
Network summary--! 

Uranium 238 
Bismarck ry2I 
Network Summa 

4 65 . 4  
6 5  1290 

4 4 . 1  
65 54 . 3  

4 62 . 2  
65 232 

SOURCE : Compiled from the U . S .  Environmental Protection Agency -
Radiological Quality of the Environment (EPA-5 20/l-76-0 l0 ) 
1976 . 

54 . 8  
82 . 1  

3 . 6  
4 . 49 

5 2 . 0  
5 2 . 7  

!! Uranium analyses were performed on quarterly composite samples o f  
a i r  filters collected a t  1 9  airborne particulate sampling sites 
across the United States . Above , uranium isotopes were determined 
by alpha spectorscopy following chemical treatment of the samples .  
The volume o f  air sampled ranged between 2 5 , 000 and 40 , 000 cubic 
meters for each quarterly composite sample analyzed . 

-18 Y Attocuries is a unit of radioactivity 10 curies .  

� The locations used in determination of the network summary were 
Montgomery , AL 1 Berkeley and Los Angeles ,  CA 1 Denver , CO 1 Miami , FL 1 
Idaho Falls , 10 , Bismarck , ND 1  Sante Fe , NM1 Las Vegas , NV 1  Buffalo 
and New York City , NY 1  Columbus , OH 1 Oklahoma City , OK 1 Portland , OR 1 
Harrisburg and Pittsburg , PA 1 Anderson and Columbi a ,  SC 1 and Lynch
burg , VA . 

77 



County 

Bur l e i gh 
Morton 
Stark 
Dunn 
McLe an 
Mercer 
Ol iver 

Tota l s  

TABLE 2 8  

SURFACE AREA O F  SEVEN-COUNTY 
STUDY AREA , BY COUNTY 

Areal/ 

( S quare 
Mi l e s ) 

1 , 62 5  
1 , 9 2 0  
1 , 3 1 6  
1 , 992 
2 , 0 6 5  
1 , 042 

7 2 1  

10 , 6 8 1  

S ource : North Dakota State Department o f  He a l th 

Area 
( Acre s ) 

1 , 040 , 0 0 0  
1 , 2 2 8 , 8 0 0  

842 , 2 40 
1 , 2 7 4 , 8 8 0  
1 , 3 2 1 , 6 0 0  

666 , 8 8 0  
44 1 , 440 

6 , 83 5 , 840 

1/ Obtained from " County and C i ty Data Boo k  - 19 6 7 "  U . S .  
Department o f  Commerce . 
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the attocurie range of radioactivity in the ambient 
air; One area of possible future concern is the fate 
of the collected particulate radioactivity; i.e., the 
more than 99% that did not get away. 

The EPA in "Potential Radioactive Pollutants 
Resulting From Expanded Energy Programs" (EPA-
600/7-77-082) discussed this question .  Table 29 is 
reproduced from this document. Factoring in the life 
expectancy of plant operations is appropriate be
cause the localized storage of collected wastes ac
cumulates with time. This accumulation includes 
radium 226 which is a parent to radon 222 in the 
uranium decay series. This radium 226 30-year ac
cumulation results in the radon 222 releases shown 
in Table 29. It is important to note that the units of 
radioactivity in Table 29 are curies per day. The 
values shown in Table 29 for Powder River coal 
are, therefore, approximately 1 , 500 times greater 
than the radon 222 microcurie releases shown in 
Table 25. 

It is impossible for all of the radon in these piles 
to be released into the air. EPA quoted references 
which state that about 5% of the radon is released, 
assuming that the radon release from coal ash 
piles is similar to that from uranium mil l  tail ings 
piles. These ash piles could, however, locally in
crease the radon 222 radioactivity by factors of 3.4 
to 1 5  above natural background. The release of 
radon gas from the coal ash could be reduced by 
burying the ash with earth cover at the reclaimed 
mine site. Other factors which need to be examined 
in the future, as previously mentioned, are the influ
ences of soil moisture content and frozen soil on 
the release of radon through and from the soil. In 
addition, burying the coal ash should be preceded 
by an analysis of the possibility of ground water 
contamination by leaching of radioactive elements. 
The use of a layer of impermeable material be
tween the coal ash wastes and the aquifer, as well 
as ground water monitoring, may be necessary to 
l imit this possible contamination. 

From the preceding analysis, the radiation im
pacts upon human and animal health as a result of 
Level 1 and Level 2 projects are expected to be 
very low with the natural radioactivity in the region 
significantly higher than the projected and assumed 
increases from facility emissions. As stated in this 
analysis, a number of assumptions were made due 
to a lack of site specific information such as the 
radionuclide content of North Dakota lignite coals, 
existing airborne radioactivity, soil concentrations of 
uranium, thorium, and their daughter radionuclides, 
and the natural radon release from North Dakota 
soils. These assumptions, although believed to be 
conservative; i.e., magnifying the expected impacts, 
should be validated by actual radiological field de
terminations. 
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Effects on Materials 

Air pollution has a variety of effects on materi
als, including corrosion of metals, deterioration of 
materials and paints, and fading of dyes. The ef
fects of air pollution on the material things around 
us is often the first effect to be noticed by the 
average citizen. This damage to property is annoy
ing, causes inconveniences, and can cause expen
sive economic losses. 

Materials may be damaged by any of several 
mechanisms, depending upon the type of material 
and the nature of the air pollutant, including: 

1 .  Abraison 

Abraison is caused by a solid particle de
stroying the surface of the material. This is a 
physical erosion of the surface of the materi
al by particulate pol lutants. The particles 
strike the material (usually a metal or a build
ing material) and a resultant wearing-away of 
the surface occurs. If abrasive particles 
become imbedded in fabrics, the fibers are 
subjected to increased wear. 

2. Deposition and Removal 

Deposition is a depositing of a particle (liquid 
or solid) on the surface of the material. Basi
cally, this is soiling. 

Soiling may or may not be harmful to the 
property, depending upon the nature of the 
deposited pollutant. It is usually desirable, 
however, to remove the 

collected soil, and in the cleaning process 
slight damage is done to the material. 

An example is the soil ing of a stone building. 
For aesthetic reasons, the building must be 
cleaned, and sandblasting is the usual way 
of accomplishing this. The blasting removes 
the soil, but with it a small amount of the 
stone surface is removed. 

Deposition, then, is soiling by a particulate 
pollutant, either solid or liquid. This deposited 
matter usually must be removed, and the 
removal is often more deleterious than the 
soiling itself. 

3. Chemical Attack 

Chemical attack by gaseous or particulate 
pollutants affects virtually all materials. A 
true chemical reaction occurs between the 
pollutant and the material itself. 

An example of chemical attack is the 
damage to building stone by carbon dioxide. 
The stone normally is composed of insoluble 
calcium carbonate. In the presence of water 



TABLE 2 9  

MAXIMUM RADON-2 2 2  RELEASE FROM 3 0 -YEAR 
ASH STORAGE P I LE FROM 1 , 0 0 0 -MW POWER PLANT 

Area o f  Pile Ra- 2 2 6  Content!! Rn- 2 2 2  Rel�se 
Coal Type { acres } {grams l {CiLday} 

Appalachi a 176 2 6 . 2  4 . 6  

I l l inoi s -W .  Kentucky 2 4 5  5 9 . 5  10 . 5  

Powder River 1 7 9  2 5 . 4  4 . 5  

Navaj o 7 2 1  42 . 0  7 . 4  

Utah 1 5 9  19 . 3 3 . 4  

Source : U . S .  Environmental Protection Agency - Potenti al 
Radioactive Pollutants Resulting From Expanded Energy 
Programs ( EPA- 6 0 0j7 - 7 7- 0 8 2 ) August 1 9 7 7 . 

y 

Ra- 2 2 6  is the abbrevi ation for radium 2 2 6 . 
i s  the parent radionuclide o f  radon 2 2 2 . 

Radium 2 2 6  

Cijday is the abbrevi ation for6the radioactivity unit 
curies per day . A curie i s  1 0  microcuries . 
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and carbon dioxide, carbonic acid is formed, 
and this acid will react with the calcium car
bonate to form a soluble bicarbonate. The 
surface of the stone can then be dissolved 
in water present in the air or in rain. 

Many other instances of chemical attack can 
be cited; the tarnishing of silver by hydrogen 
sulfide, the reaction of sulfur dioxide with 
metals, and the darkening of lead-base 
paints by hydrogen sulfide. 

Certain chemical attacks occur in a less 
direct manner. Sulfur dioxide, for example, is 
adsorbed on leather in a dry atmosphere 
with little or no damage to the leather. But 
when water is present, the adsorbed sulfur 
dioxide is converted to sulfuric acid, and the 
leather is attacked. 

4. Electrochemical Corrosion 

Much of the attack on materials exposed to 
the atmosphere is by electrochemical corro
sion. Many small electrochemical cells form 
on the exposed surface. 

Electrochemical corrosion of metals is 
caused by gaseous or particulate pollutants 
in the presence of atmospheric moisture. If 
the metal is clean and dry, no current will 
flow and no corrosion will occur. If water is 
present, some corrosion will occur, but the 
rate .of corrosion is greatly increased if the 
water is contaminated with pol lutants. 

Table 30 briefly summarizes the various mecha
nisms of attack, the type pollutant responsible, and 
the · type material affected. Few materials escape 
attack by atmospheric pollutants. Some of the ma
terials affected, and the type of damage incurred, 
are as follows: 
1 .  Metals 

Metals are subject to electrochemical corro
sion, to other chemical attack by gaseous or 
particulate pollutants (e.g., tarnish, rust), and 
to abrasion by windblown particles. 

Several studies have been undertaken to 
show that metals deteriorate much more rap
idly in polluted atmospheres than in clean 
air. Field research has proven that steel ,  
zinc, copper, nickel, lead, and tin a l l  show a 
greater degree of corrosion in urban-industri
al areas than in rural locations. One study 
showed that steel samples exposed in urban 
atmospheres corroded at 30 times the rate 
of similar samples exposed in rural areas. 

This effect on metals is especially trouble
some to those involved in electrical indus
tries. Contacts must be initially larger and 
must be wiped often to counteract the corro-
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sion film which acts as an insulator. This is 
of critical concern to communications and 
power companies. 

2. Protective Coatings 

Paints and protective coatings serve two pur
poses: to protect a surface and to beautify 
that su.rface. When the protective film is 
damaged by gaseous or particulate pollut
ants, the beauty of the surface is destroyed, 
and the underlying surface is exposed to 
attack. Often the tarry matter in soot tends 
to incorporate in paint layers, and this mate
rial cannot be removed without ruining the 
surface. 

Hydrogen sulfide becomes a problem where 
lead-base paints are in use. The chemical 
reacts with · the paint to form the blackish 
lead sulfide. The exposed painted surfaces 
acquire a slotchy, heavil¥ .stained appear
ance which varies in color from a grayish
brown to black. It is true that the darkened 
paint wil l  eventually be oxidized in clean air 
to a white form, but this can be a lengthy 
procedure. Usually it will "be necessary to 
repaint the building. 

3 .  Fabrics 

Fabrics are affected by air pol lution, usually 
by soiling: ·· City dwellers notice that clothing 
and draperies must be cleaned much more 
frequently than those of their rural counter
parts. In addition to the necessity for in
creased cleaning which causes excessive 
wear, the fabrics are actually damaged if 
abrasive particles are allowed to remain im
bedded in the fibers. 

Fabrics may also be attacked chemically. 
This has been illustrated in the larger metro
politan areas of the country. Girls on the way 
to work in the downtown areas found that 
their nylon stockings were popping and run
ning for no apparent reason. The cause was 
traced to pollution of the atmosphere with 
minute wind borne particles of sulfuric acid. 
When a particle landed on a nylon thread, a 
run began. Instances of less delicate fabrics 
being attacked in a similar manner have 
been reported. 

4. Dyes on Fabrics 

Dyes on fabrics are subject to fading and 
discoloration in polluted air. For example, a 
blue dye might fade to a lighter blue color, or 
it might discolor to a reddish tone. Certain 
dyes are most susceptible than others, and 
extensive testing has been done by fabric 



Mechanism 

Abras ion 

Depos ition and 
Removal 

Chemical Attack 

Electrochemical 
Corrosion 

TABLE 3 0  

SUMMARY OF MECHANI SMS OF ATTACK 

Type o f  Pollutant 

solid 

solid or liquid 

gas , liquid or 
solid 

gas , liquid or . 
solid 
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Materials Affected 

metals , fabrics , 
bui lding materials 

metal s ,  paints , 
fabrics , building 
materials 

metals ,  paints , 
building materials , 
fabrics , dyes , p aper 
leather 

metals 



manufacturers to determine the color-fast
ness of various dyes which are developed. 

Oxides of nitrogen and ozone are contami
nants which have been shown to affect 
dyes. Sulfur dioxide is the source of ad
sorbed acid which can accelerate the reac
tions. 

It should be stressed, however, that certain 
dyes wil l  fade in sunlight, even in the ab
sence of any contaminating substances. 

5. Rubber 

One of the first-noted effects of the Los An
geles smog episodes was the cracking of 
rubber tires. The damage was traced to oxi
dation by ozone and other oxidants present 
in the smog. Since that time, much research 
has been done to establish the effect of 
ozone on natural rubber and on various 
types of synthetic rubber. 

It is thought that ozone attacks the double 
bond of the unsaturated rubber formulations, 
such as butadiene-styrene and butadiene
acrylonitrile. These are susceptible to attack 
while the unsaturated ones, such as butyl 
and silicone rubber, are not harmed. 

The effect of ozone on rubber is so predict
able that it has been used as the basis for a 
method of ozone detection. 

6. Building Materials 

Probably one of the most readily noticed ef
fects on building materials is the sOiling so 
familiar to city dwellers. Soiling is a gradual 
process and often attracts little attention 
until a cleaning is undertaken, and the con
trast between the clean and soiled portions 
is startling. In many cases, the color of the 
stone and architectural details are obscured 
under the layers of grime. 

While soiling is displeasing, more serious 
damage to building materials may be done 
by certain acidic gases in the air, such as 
carbon dioxide. The carbon dioxide, in the 
presence of water, forms an acid, and this 
acid tends to dissolve the stone. 

Abrasive particles, blown about by the wind, 
might also erode the exposed surfaces of 
building materials. 

7. Paper 

If paper is exposed to atmospheric sulfur 
dioxide, the paper becomes brittle and 
cannot be folded without cracking. Many im
portant documents could potentially be lost 
in this way. Valuable historical documents 
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must be stored and displayed in specially
maintained atmospheres. 

This effect, however, only applies to relative
ly "modern" papers, those manufactured 
since about 1 750, when chemical methods 
of paper manufacture were introduced. 
Traces of heavy metals remain in the papers 
and these impurities cause acceleration of 
the damage. 

8. Leather 

Leather is another material which becomes 
embrittled in the presence of sulfur dioxide. 
This effect was noted by Faraday in the 
1 840s. The leather armchairs in his club 
were cracking in the polluted London air. 

This problem affects such diversified articles 
as the leather-upholstered furniture men
tioned above, valuable bookbindings and 
even such things as the leather bellows in 
large church organs. 

It is safe to say that most of the materials upon 
which we depend for everyday use can in some 
way be adversely affected by pollution in the air. 

A certain amount of deterioration will occur even 
in unpolluted air .. There are several factors to con
sider in determining the amount of deterioration 
that is caused by a particular pollutant, including: 

1 .  Concentration of the Pollutant 

The concentration of the pollutant in the air 
is important to consider. In general, the 
degree of deterioration will be roughly pro
portional to the amount of pol lutant present. 

2. Moisture 

Moisture is probably the most critical influ
encing factor. Below a certain relative humid
ity, very . little deterioration occurs. Some 
water must be present for metals to rust or 
corrode. Acidic gases cause their damage 
only in the presence of water (see Table 3 1 ) . 
On the other hand, a great amount of mois
ture (a rain storm, for example) may tend to 
wash away the pollutants and lessen the 
damage. 

3. Temperature 

A change in temperature has an important 
effect on the amount of deterioration. Gener
ally, the rate of a chemical reaction in
creases with an increase in temperature. 

If a drop in temperature occurs, certain va
porous pollutants may condense on the sur
face of materials, and thus have an opportu
nity to react. 

4. Sunlight 



TABLE 3 1  

CORROS ION OF METALS I N  AIR 

Re l ative Humidity 

< 6 0% 

> 6 0% 

8 0% 

> 8 0% 

Degree o f  Corros ion 

none 

s l ow but de finite 

dec ided increase 

very high 

SOURCE : W. H .  J .  Vernon , Chemi stry and Industry , 
Jub i le e  Memorial Lecture (1 9 4 3 )  
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It is well known that sunlight itself may have 
undesirable effects on certain materials; e.g., 
sunlight causes the fading of some dyes. It 
may have a more indirect effect by acceler
ating certain reactions which lead to deterio
ration. Also, new pollutants may be formed 
under the influence of sunlight (for example, 
smog) and the new pollutant may have a 
harmful effect on certain materials. 

5. Air Movement 

Wind speed and wind direction are critical 
factors, especially in the case of erosion by 
particulate matter. The particles must strike 
the surface at such an angle and with suffi
cient velocity for deterioration to occur. 

Also, if the wind speed is high enough to 
cause d ispersion of the pollutants, the effect 
will be greatly reduced. 

Probably the chief way in which atmospheric 
deterioration of materials affects us is as an eco
nomic loss. The various costs caused by air pollu
tion include the following: 

1 .  Cleaning Costs 

Excess cleaning due to dirty air includes the 
increased need for cleaning of home and 
furnishings, more frequent dry cleaning and 
laundering of clothing, increased hair and 
facial care, increased car washings, in
creased cleaning of buildings and monu
ments, and increased washing of street light
ing luminaries. 

2. Painting Costs 

When paint has been marred or damaged by 
air pol lutants, the surface usually needs to 
be repainted, both for appearance and pro
tection. 

3. Repair and Replacement Costs 

Materials damaged by air pollution must be 
repaired. If they are very badly damaged, 
they may have to be completely replaced. 

4. Over-Design 

One of the more subtle costs of air pollution 
is that of over-design. Larger electrical con
tact pOints must be used so that insulating 
pol lutant films do not form so rapidly. Entire 
systems must be completely enclosed in a 
protective capsule. Extra air-purifying devices 
must be installed in various operations. More 
inert (and thus more expensive) metals must 
replace such things as silver in electrical 
contacts. Al l  these "hidden costs" are re
flected in  the cost to the consumer. 

5. Reduced Property Values 
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No one prefers to live and work in unpleas
ant, pol luted surroundings. Dirty air can have 
a real effect on and lower the value of prop
erty. 

The Federal Housing Administration consid
ers homes in pol luted areas as a poor risk, 
and often refuses mortgages on these 
grounds. 

The effects of specific pol lutants and which ma
terials each affects are as follows: 

1 .  Particulates 

Particulate air pollution causes a wide range 
of damage to materials. Particulate matter 
may attack materials by abrasion or may 
chemically attack materials through its own 
intrinsic corrosiveness, or through the corro
siveness of substances absorbed or ad
sorbed on it. Merely by soiling materials, and 
thereby causing their more frequent cleaning, 
particulates can accelerate deterioration. 

Laboratory and field studies underscore the 
importance of the combination of particulate 
matter and corrosive gases in the deteriora
tion of materials. On the basis of present 
knowledge, it is difficult to evaluate precisely 
the relative contribution of each of the two 
classes of pollution; however, some general 
conclusions may be drawn. 

Particulates play a role in the corrosion of 
metals. In laboratory studies, steel test 
panels, that were dusted with a number of 
active hygroscopic particles commonly found 
in the atmosphere, corroded even in clean 
air. Corrosion rates were low below a relative 
humidity of 70%; they increased at relative 
humidities above 70%; and they greatly in
creased when traces of sulfur dioxide were 
added to the laboratory air. 

It is apparent that the acceleratd corrosion 
rates of various metals in urban and industri
al atmospheres are largely the result of rela
tively higher levels of particulate pollution 
and sulfur oxides pollution. High humidity 
and temperature also play an important syn
ergistic part in this corrosion reaction. Stud
ies show increased corrosion rates in indus
trial areas where air pollution levels, includ
ing sulfur oxides and particulates, are higher. 
Further, corrosion rates are higher during the 
fall and winter seasons when particulate and 
sulfur oxides pollution is more severe. 

Particulate air pollution damages electrical 
equipment of all kinds. Oily or tarry particles, 
commonly found in urban and industrial 
areas, contribute to the corrosion and failure 



of electrical contacts and connectors. Dust 
can interfere with contact closure and can 
abrade contact surface. Hygroscopic dusts 
will absorb water and form thin electrolytic 
films which are corrosive. 

Particulates can soil and damage buildings, 
statues, and other surfaces. The effects are 
especially severe in urban areas where large 
quantities of coal and sulfur-bearing fuel oils 
are burned. Particles may act as reservoirs 
of acids, . and thereby sustain a chemical 
attack that will deteriorate even the more 
resistant kinds of masonry. Particles stick to 
surfaces, forming a film of tarry soot and grit 
which often times is not washed away by 
rain. Considerable money and effort have 
been spent in many cities to sandblast the 
sooty layers that accumulate on buildings. 
Water-soluble salts, commonly found in 
urban atmospheres, can blister paint. Other 
particles may settle on newly painted sur
faces, causing imperfections, thereby in
creasing the frequency with which a surface 
must be painted. 

. 

The soiling of textiles by the deposition of 
dust and soot on fabric fibers not only 
makes them unattractive, and thereby dimin
ishes their use, but results in abrasive wear 
of the fabric when it is cleaned. Vegetable 
fibers, such as cotton and linen, and synthet
ic nylons are particulary susceptible to 
chemical attack by acid components of air
borne particles. 

The Environmental Protection Agency, after 
a careful evaluation of American and foreign 
studies, concluded that corrosion of steel 
and zinc panels occurs at an accelerated 
rate when particulate concentrations ranging 
from 60 micrograms per cubic meter (annual 
geometric mean) to 1 80 micrograms per 
cubic meter (annual geometric mean) occur 
in the presence of sulfur dioxide and mois
ture. They set the National Secondary Ambi
ent Air Qulity Standards for particulate 
matter at 60 micrograms per cubic meter 
annual geometriC mean, and 1 50 micrograms 
per cubic meter maximum 24-hour concen
tration not to be exceeded more than once 
per year. National Secondary Ambient Air 
Quality Standards define levels of air quality 
which the Environmental Protection Agency 
judges necessary to protect the public wel
fare from any known or anticipated adverse 
effects of a pol lutant. 

2. Sulfur Oxides 
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The oxides of sulfur (especially sulfur diox
ide) cause increased corrosion of metals, de
terioration . of building materials, weakening 
and embrittlement of paper and leather, and 
weakening or actual disintegration of certain 
textiles such as nylon. 

Laboratory and field studies underscore the 
importance of the combination of particulate 
and sulfur oxides pollution in a wide range of 
damage to materials. On the basis of pres
ent knowledge, it is difficult to precisely 
evaluate the relative contribution of each of 
the two classes of pollution; however, some 
general conclusions may be drawn. 

Steel test panels, dusted with a number of 
active hygroscopic particles commonly found 
in polluted atmospheres, corroded at a low 
rate in clean air at relative humidities below 
70%. The corrosion rate was higher at rela
tive humidities above 70%. It greatly in
creased when traces of sulfur dioxide were 
added to the laboratory air. 

It is apparent that corrosion rates of various 
metals are higher in urban and industrial at
mospheres with relatively high levels of both 
particulate and sulfur oxides than they are in 
rural and other areas of low pollution. High 
humidity and temperature also play an impor
tant synergistic part in this corrosion reac
tion. Studies show increased corrosion rates 
in industrial areas where air pol lution levels, 
including sulfur oxides and particulates, are 
higher. Further, corrosion rates are higher 
during the fall and winter seasons when par
ticulate and sulfur oxides pollution is more 
severe. Depending on the kind of metal ex
posed as well as location and duration of 
exposure, corrosion rates were 1 -1 /2 to 5 
times greater in polluted atmospheres than 
in rural environments. 

In Chicago and St. Louis, where steel panels 
were exposed at a number of sites, high 
correlations were found in each city between 
corrosion rates, as measured by weight loss, 
and sulfur dioxide concentrations. In St. 
Louis, except for one exceptionally pol luted 
site, corrosion losses were 30% to 80% 
higher than losses measured in nonurban lo
cations. Sulfation rates in St. Louis, meas
ured by lead peroxide candle, also correlated 
well with weight loss due to corrosion. Mea
surements of dustfall in St. Louis, however, 
did not correlate significantly with corrosion 
rates. Over a 1 2-month period in Chicago, 
the corrosion rate at the most corrosive site 
(mean sulfur dioxide level of 320 micrograms 
per cubic meter (0. 1 2  parts per million)) was 



about 50% higher than at the least corrosive 
site (mean sulfur dioxide level of 80 micro
grams per cubic meter (0.03 parts per mil
lion)). Although suspended particulate levels 
measured in Chicago and high-volume sam
plers also correlated with corrosion rates, a 
co-variance analysis indicated that sulfur 
dioxide concentrations were the dominant in
fluence on corrosion. Based on these data, it 
appears that considerable corrosion may 
take place (i.e., from 1 1  % to 1 7% weight 
loss in steel panels) at annual average sulfur 
dioxide concentrations in the range of 80 
micrograms per cubic meter (0.03 parts per 
mi llion) to 320 micrograms per cubic meter 
(0. 1 2  parts per mil l ion), and although high 
particulate levels tend to accompany high 
sulfur dioxide levels, the sulfur dioxide con
centration appears to have the more impor
tant influence. 

Sulfur oxides pollution contributes to the 
damage of electrical equipment of all kinds. 
Studies have reported a one-third reduction 
in 

d
the life .of overhead powerline headware 3. 

an guy-wires in heavily polluted areas. In 
some areas, it has been found necessary to 
use more expensive, less corrodible metals, 
such as gold, for electrical contacts. 

Sulfur oxides pollution attacks a wide variety 
of building materials - limestone, marble, 
roofing slate, and mortar - as well as statues 
and other works of art, causing discoloration 
and deterioration. Certain textile fibers (such 
as cotton,  rayon, and nylon) are harmed by 
atmospheric sulfur oxides. Dyed fabrics may 
fade in atmospheres containing sulfur oxides 
and other pollutants. Severe fading was 
noted for some dyes in fabrics exposed in 
Chicago, where annual average sulfur diox
ide levels were 240 micrograms per cubic 
meter (0.09 parts per million). Leather ex
posed to sulfur oxides may lose much of its 
strength, and paper may become discolored 
and brittle. 

Concentrations of 2,600 micrograms per 
cubic meter (1 part per million) sulfur dioxide 
can increase the drying time of some oil
based paints by 50 to 1 00%. Some films 
become softer and others more brittle, both 
developments adversely affecting durability. 
Sulfur dioxide also appears to render some 
paint films water sensitive, consequently re
ducing the film gloss. Under certain condi
tions, sulfur dioxide levels of 260 micrograms 
per cubic meter (0.1 part per million) to 520 
micrograms per cubic meter (0.2 part per 
million) cause the blueing of Brunswick 
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green, and in the presence of ammonia pro
duce a troublesome defect called crystall ine 
bloom brought about by the formation of 
very small ammonium sulfate crystals. 

The Environmental Protection Agency, after 
careful evaluation of American and foreign 
studies, concluded that adverse effects on 
materials were observed at an annual mean 
of 320 micrograms per cubic meter (0. 1 2  
part per mil l ion) for sulfur dioxide. They set 
the National Primary Ambient Air Quality 
Standard at 80 micrograms per cubic meter 
(0.03 part per mil l ion) annual arithmetic 
mean and 365 micrograms per cubic meter 
(0. 1 4  part per million) maximum 24-hour con
centration not to be exceeded more than 
once per year. The National Secondary Am
bient Air Quality Standard as set at 1 ,300 mi
crograms per cubic meter (0.5 part per mil
lion) maximum 3-hour concentration not to 
be exceeded more than once per year. 
These standards were set for reasons other 
than effects on materials. 

Nitrogen Oxides 

Significant effects of nitrogen oxides have 
been observed and studied on three classes 
of materials: textile dyes and additives, natu
ral and synthetic textile fibers, and metals. 

The most pronounced problem is associated 
with textile dyes and additives. Fading of 
sensitive disperse dyes used on cellulose 
acetate fibers has been attributed to nitrogen 
dioxide levels below 1 88 milligrams per cubic 
meter (less than 1 00 parts per million). Loss 
of color, particularly in blue and green dyed 
cotton and viscose rayon, has occurred in 
gas dryers where nitrogen oxide concentra
tions range from 1 . 1 to 3.7 milligrams per 
cubic meter (0.6 to 2 parts per million). 
Yellow discoloration in undyed white and 
pastel-colored fabrics has been attributed to 
nitrogen oxides by controlled laboratory ex
periments. 

Laboratory and field observations have 
shown that cotton and nylon textile fibers 
can be deteriorated by the presence of nitro
gen oxides, but specific reactants and 
threshold levels are undetermined. 

Failure of nickel-brass wire springs on relays 
has been related to high particulate nitrate 
levels. This type of stress corrosion has 
been observed when surface concentrations 
of particulate nitrates have exceeded 2.4 mi
crograms per cubic meter and relative hu
midity was greater than 50%. Another type 
of this corrosion has been associated with 



annual average particulate nitrate concentra
tions of 3.0 and 3.4 micrograms per cubic 
meter with corresponding nitrogen oxide 
levels of 2 1 24 and 1 58 micrograms per cubic 
meter (0.066 and 0.084 parts per mill ion). 

The Environmental Protection Agengy, after 
careful  evaluation of studies, concluded that 
although damage to materials has been at
tributed to nitrogen oxides in ambient atmos
pheres, the precise air concentrations pro
ducing these effects have not been deter
mined. With respect to stress corrosion, they 
found that nitrogen oxide reaction products 
have been associated with corrosion and 
failure of electrical components at annual 
average particulate nitrate levels of 3.0 to 
3.4 micrograms per cubic meter with associ
ated average nitrogen oxide levels of 1 24 to 
1 58 micrograms per cubic meter (0.066 to 
0.084 parts per mil l ion). 

The Environmental Protection Agency has 
set the National Primary and Secondary Am
bient Air Quality Standard for nitrogen diox
ide at 1 00 micrograms per cubic meter (0.05 
part per million) annual arithmetic mean. 

4. Photochemical Oxidants 

Photochemical oxidants, especially ozone, 
primarily affect rubber, causing embrittlement 
and cracking. Ozone is also known to cause 
fading and discoloration in certain dyed fab
rics. 

The detailed, quantitative extent of damage 
to materials caused by atmosphere levels of 
ozone is unknown, but generally any organic 
material is adversely affected by concentrat
ed ozone. Many polymers are extremely sen
sitive to even very small concentrations of 
ozone; this sensitivity increases with the 
number of double bonds in the structure of 
the polymer. 

Economically, rubber is probably the most 
important material sensitive to ozone attack, 
particularly styrene-butadiene, natural, poly
butadiene, and synthetiC polysioprene. Antio
zonant additives have been developed and 
are capable of protecting elastomers from 
ozone degradation. Synthetic rubbers with in
herent resistance to ozone are also availa
ble. These additives are expensive, however, 
and add to the cost of the end product. In 
addition, increasing amounts of antiozonants 
are required as the amount of ozone which 
is to be encountered increases, and some
times only temporary protection is provided. 
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Ozone attacks the cellulose in fabrics 
through both a free radical chain mechanism 
and an electrophil ic attack on double bonds; 
light and humidity appear necessary for ap
preciable alterations to occur. The relative 
susceptibility of different fibers to ozone 
attack appears to be, in increasing order, 
cotton,  acetate, nylon, and polyester. 

Certain dyes are susceptible to fading during 
exposure to ozone. The rate and extent of 
fading is also dependent upon other environ
mental factors such as relative humidity and 
the presence of air pollutants other than 
ozone, as well as the length and concentra
tion of ozone exposure and the type of ma
terial exposed. 

The Environmental Protection Agency, after 
careful evaluation of many studies, has con
cluded that adverse effects on materials 
from exposure to photochemical oxidants 
have not been precisely quantified, but have 
been observed at the levels presently occur
ring in many urban atmospheres. They have 
set the National Primary and Secondary Am
bient Air Quality Standards for photochemi
cal oxidants at 1 60 micrograms per cubic 
meter (0.08 part per mil l ion) maximum 1 -hour 
concentration not to be exceeded more than 
once per year. EPA has recently proposed 
the National Primary Ambient Air Quality 
Standard for ozone to be set at 200 micro
grams per cubic meter (0. 1 0 part per million). 

5. Hydrogen Sulfide 

Hydrogen sulfide has two widely observed 
effects: the darkening of lead-base paints 
and the tarnishing of certain metals such as 
silver. In  addition, hydrogen sulfide may be 
oxidized to sulfur dioxide or sulfur trioxide, 
and these wil l  produce characteristic effects 
as previously discussed. 

Damage to lead-based or pigmented paints 
and paints containing mercury based fungi
cides can be caused by hydrogen sulfide. 
Discoloration occurs when the metallic 
oxides react with the hydrogen sulfide to 
form metallic sulfides. The occurrence of this 
type of damage depends considerably upon 
the presence of water, which hastens the 
reaction and allows it to occur with smaller 
amounts of hydrogen sulfide. When the paint 
surface is moistened, damage may occur 
with exposures of less than 1 -hour and con
centrations as low as 1 40 micrograms per 
cubic meter (0. 1  part per mil l ion). Paint 
blackness, under dry conditions, occurs at 
concentrations of 1 ,400 micrograms per 



cubic meter ( 1 .0 part per million) for 30 min
utes exposure time. Tarnishing of silver and 
copper occurs slowly at concentrations as 
low as 4 micrograms per cubic meter (0.003 
part per million). 

The North Dakota State Department of 
Health has adopted ambient air quality 
standards for hydrogen sulfide of 45 milli
grams per cubic meter of air (0.032 part per 
million), maximum 1 /2 hour concentration 
not to be exceeded more than twice in any 
five consecutive days, and 75 milligrams per 
cubic meter of air (0.054 part per million), 
maximum 1 /2 hour concentration not to be 
exceeded over twice a year. These concen
trations would be detected as odors by some 
people, and some tarnishing of metals would 
occur, but the frequency of such occur
rences would be low. 

6. Carbon Dioxide 

Carbon dioxiQe is an acidic gas which 
causes the deterioration of building stone by 
formation of soluble carbonates. It is also 
responsible for the corrosion of certain 
metals such as magnesium. Carbon dioxide 
is normally not considered as an air pollut
ant, as it has no known effects on health at 
the levels normally encountered in the ambi
ent air. 

The projected ambient air quality changes due 
to pollutant emissions from the Level 1 and Level 2 
projects are summarized in Table 1 3  for particulate 
matter, sulfur dioxide, and nitrogen dioxide. These 
projected changes are well under the concentra
tions known to cause observable effects on materi
als. Therefore, any adverse effects on materials 
should be small and their frequency of occurrence 
would be . low. The effects on materials for other 
pollutants such as hydrogen sulfide and carbon 
dioxide would be very small as these pollutants 
would not be emitted in large quantities. 

Effects on VisIbility 

Visibility reduction is one of the most common 
and dramatic effects of air pollution. Visibility reduc
tion effects include the aesthetic degradation of the 
environment, an economic burden on society, and 
a threat to public safety. 

Congress has recognized the harmful aesthetic 
effects of visibility reduction with the passage of the 
Clean Air Act Amendments of 1 977. A new section 
of this law, Section 1 1 6, establishes, as a national 
goal, the protection of visibility in federally mandat
ed Class I areas. 
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In  addition to aesthetic degradation of the envi
ronment, reduction in visibility creates an economic 
burden upon most communities and can be a threat 
to public safety. Among the operations which are 
adversely affected are those related to airports, 
highways, and homes. 

1 .  Effects on Airports 

Airport operations may be affected by re
duced atmospheric visibility. When the air 
traffic pattern is slowed due to delays in 
take-offs and landings, operational costs are 
increased. Additional hazards to safety are 
imposed which may result in deaths, person
al injury, or property damage. The passen
gers may be inconvenienced, especially if 
operations are closed. Business is indirectly 
affected when the businessman fails to meet 
his appointments in some distant city. If re
duced visibility becomes frequent, enlarged 
or additional facilities may have to be built to 
compensate for the reduced speed with 
which air traffic can be handled. Perhaps the 
airport will need to be relocated to an entire
ly different community if reduction in visibility 
becomes exceedingly severe. Such would be 
a great economic loss to the community 
near which the airport is presently located. 

2. Effect on Highways 

Impairment of atmospheric visibility affects 
traffic on highways and city streets. Auto
mobile traffic may be slowed; traffic arteries 
leading to and from great metropolitan areas 
may become clogged to the pOint of stand
still. When the motorist's vision is limited, 
accidents, bodily injury, deaths, and property 
damage increase. These lead to increased 
insurance rates. Additional highways may be 
needed to compensate for the reduced flow 
of traffic; this means more money, and the 
money will come from the public, probably 
through increased taxes. 

3. Effect on Electricity Demand 

Another economic burden is the increased 
cost of electricity due to additional usage of 
lighting on streets and in the home when the 
pall of the community becomes dense so 
that adequate sunlight is unable to pene
trate. 

Visibility reduction is caused by the scattering 
and absorption of light by particles or gases in the 
atmosphere, and depends in a complicated way on 
the concentration and properties of the gases and 
particles present. The individual and synergistic ef
fects of particulates, sulfur oxides, and nitrogen 



oxides result in the major effects on visibility by air 
pollutants. 

Particles suspended in the air reduce visibility, 
or visual range, by scattering and absorbing light 
coming from both an object and its background, 
thereby reducing the contrast between them. More
over, suspended particles scatter light into the line 
of sight, i l luminating the air between, to further de
grade the contrast between an object and its back
ground. 

The scattering of light into and out of the line of 
viewing by particles in the narrow range of 0.1 to 1 
micron in radius has the greatest effect on visibility. 
Certain characteristics of behavior of these parti
cles make it impossible to formulate a useful ap
proximate relationship between visual range and 
concentrations of particulate matter: 

Where : 

L v A x 1 0 3 

G '  

G '  particulate concentration 
(mi crograms per cubic meter )  

L equivalent visual range , and v 
A 0 . 7 5 for L expressed in mi le s .  v 

The value of 0.75 for A is the mid-range value 
empirically obtained from observations in a variety 
of air pollution situations. The data indicate that the 
range 0.38 to 1 .5 covers virtually all cases studied. 
The relationship does not hold at relative humidities 
above 70%,  nor does it apply to fresh plumes from 

90 

stacks, and it may not hold for the products of 
photochemical reactions. 

Within the l imitations prescribed, the relationship 
provides a useful means of estimating approximate 
visual range from particulate concentrations. In  ad
dition to aesthetic degradation of the environment, 
reduced visibility has serious implications for safe 
operation of aircraft and motor vehicles. At a visual 
range of less than 5 miles, operations are slowed 
at airports because of the need to maintain larger 
distances between aircraft. Federal Aviation Admin
istration restrictions on aircraft operations become 
increasingly severe as the visual range decreases 
below 5 miles. Using the upper and lower bounds 
of the relationship described above, visibility could 
be 5 miles at a particulate loading as high as 300 
micrograms per cubic meter or as low as 75 micro
grams per cubic meter. However, on the average, 
visibility can be expected to be reduced to approxi
mately 5 miles at a particulate concentration of 1 50 
micrograms per cubic meter. At a level of 1 00 mi
crograms per cubic meter, visibility is reduced to 
about 7 1 12 miles. This l imited distance, however, 
may be related to particulate concentrations as low 
as 50 micrograms per cubic meter and as high as 
200 micrograms per cubic meter. 

The normal existing background levels for par
ticulate matter in rural North Dakota are approxi
mately 25 micrograms per cubic meter, annual geo
metric mean. The predicted average visibility at this 
level would be 30 miles. The extremes of visibility 
would be from 1 5  to 60 miles. From Table 1 3, the 
maximum change in annual particulate levels due 
to the Level 1 and Level 2 projects is 3 micrograms 
per cubic meter or an increase of rural annual geo
metric mean particulate concentrations from 25 mi
crograms per cubic meter to 28 micrograms per 
cubic meter. This would reduce the average visibil
ity from 30 miles to 26.8 miles or an 1 1  % reduc
tion. The extremes of visibility would be reduced 
from 1 5  to 1 3.6 miles and from 60 to 53.6 miles. 

The scattering of light is the most important 
effect of sulfur oxides pollution. The exact contribu
tion that the oxides of sulfur make to the total 
scattering of light by various atmospheres has not 
been well studied. The sulfur oxides products that 
cause light scattering are sulfuric acid mist and 
other sulfate salt particulates. Because these com
pounds are hygroscopic and also because their 
rate of formation is affected by moisture in the air, 
their effects on visibility increase with increasing 
relative humidity. Visibility is reduced by sulfuric 
acid mist and sulfate salt particulates, and is further 
reduced by other particulate matter suspended in 
the air. 

The scattering of light into and out of viewing by 
particles in the narrow range of 0.1 to 1 micron in 



radius has the greatest effect on visibility. Of the 
total suspended particulate matter in urban air, 
commonly from 5% to 20% consists of sulfuric acid 
and other sulfates, and of these, 80% or more by 
weight are smaller than 1 micron in radius. Conse
quently, suspended sulfates in the air can contrib
ute significantly to reduction in visibility. 

Characteristic behavior of suspended particles 
in the size range mentioned makes it possible to 
relate visual range to concentrations of overall par
ticulate matter. Since sulfur dioxide levels, in gener
al, correlate with levels of overal l  suspended partic
u late matter, and since the ratio of sulfur dioxide to 
suspended sulfate can be estimated, given the rela
tive humidity, it is possible to estimate visibility for 
various relative humidities from sulfur dioxide con
centration. 

Although direct measurements are not available, 
the likely effect of sulfuric acid and sulfate salts on 
visual range can be estimated from existing data on 
particle size distribution, refractive indices, and con
centrations. Because of changes in particle size, at 
a given concentration of sulfuric acid mist or sulfate 
salts, visual range is affected more and more as 
relative humidity increases. If only sulfuric acid mist 
were involved, at 50% relative humidity, the esti
mated visual range would be about 1 00 miles at a 
concentration of 1 0  micrograms per cubic meter, 
but only about 1 mile at a concentration of 1 ,000 
micrograms per cubic meter. At 98% relative hu
midity, the estimated visual ranges at the same 
concentrations would be, respectively, 1 0  and 0.1 0 
miles. With a normally associated amount of sulfu
ric acid mist and other particulate matter present, 
the estimated visual ranges at 50% relative humid
ity would be about 50 and 0.5 miles at measured 
sulfur dioxide concentations of 26 micrograms per 
cubic meter and 2,600 micrograms per cubic meter 
(0.01 and 1 part per million), respectively. At 98% 
relative humidity, the estimated visual ranges at the 
same concentrations would be about 1 5  and 0.2 
miles, respectively. Visibility would be reduced to 
about 5 miles at a sulfur dioxide concentration of 
260 micrograms per cubic meter (0. 1 0  part per mil
lion) at 50% relative humidity and 78 micrograms 
per cubic meter (0.03 part per mil l ion) at 98% rela
tive humidity. 

The normal existing background level for sulfur 
dioxide in rural North Dakota is approximately 5 
micrograms per cubic meter, annual arithmetic 
mean. The predicted average visibility at this level 
would be 280 miles and 1 50 miles at 50% and 
98% relative humidity, respectively. From Table 1 3, 
the maximum change in the annual sulfur dioxide 
levels due to Level 1 and Level 2 projects is 2.5 
micrograms per cubic meter, or an increase of rural 
annual arithmetic mean sulfur dioxide concentration 
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from 5 micrograms per cubic meter to 7.5 micro
grams per cubic meter. This would reduce the aver
age visibility from 280 to 1 87 miles at 50% and 1 50 
to 1 00 miles at 98% relative humidity, or a 33% 
reduction. 

These predicted visibility ranges for sulfur diox
ide are much greater than those calculated for par
ticulates; therefore, it can be expected that particu
lates are the governing pollutants and are the most 
critical .  

Observed l imits of visibility at given sulfur diox
ide concentrations may, however, depart from the 
calculated values, depending on the concentration 
of particulate matter and the oxidizing quality of the 
atmosphere. 

An effect of reduced light transmission is a re
duction in solar energy reaching the ground, which 
in turn contributes to atmospheric stability and, con
sequently, to the further buildup of pollutants. The 
oxides of sulfur do not in themselves contribute 
significantly to the loss of solar energy reaching the 
ground, but other light-attentuating particulates and 
gases present in fogs do so. Consequently, fogs 
last longer, and additional sulfuric acid mist forms, 
and because of its hygroscopic nature, contributes 
to longer lasting fogs. 

Nitrogen dioxide is intensely colored and ab
sorbs light over the entire visible spectrum, but pri.: 
marily in the shorter wavelengths, violet, blue, and 
green. In the atmosphere it reduces the brightness 
and contrast of distant objects, and causes the 
horizon sky and white objects to appear pale yellow 
to reddish-brown. A token amount of light is atten
tuated by the molecular scattering effect of nitrogen 
dioxide. 

The additional presence of particulate matter 
tends to mask the coloration effect of nitrogen 
dioxide, but the two combined markedly reduce the 
visibility, contrast, and brightness of distant objects. 
Particulate matter and aerosols are present in the 
atmosphere as primary pollutants from urban 
sources such as industrial combustion and vehicu
lar transportation, and from natural sources such as 
the sea, soil, and fog. They are also formed 
through photochemical reactions and are consid
ered to be the major cause of the reduced visibility 
associated with photochemical smog. 

The photochemical system involves nitrogen 
oxides and hydrocarbons in the formation of visibil
ity-reducing aerosols. Light scattering associated 
with the presence of aerosols is the primary cause 
of visibility reduction in photochemical smog; ab
sorption of light by nitrogen dioxide makes a minor 
contribution. 



In summary, it can be concluded that the pro
jected increase in emissions from the Level 1 and 
Level 2 projects will cause a reduction in visibility. 
The emissions of particulates from the facilities ap
pears to be more critical than sulfur oxides emis
sions. 

The worst case visibility reduction, based on 
annual particulate concentrations, appears to be 
approximately 1 1  % in Mercer and Oliver Counties. 
The average reduction throughout the seven-county 
study area would be much less than this. 

Effects on Water Quality 

The effects of air pollution on the quality of 
surface and ground water have yet to be clearly 
delineated. 

The ultimate fate of air pol lutants, once they are 
emitted into the atmosphere, is the continual depo
sition on the earth's surface, both water and land. 
Some of the pollution undoubtedly moves into the 
upper atmosphere where it can remain for long 
periods of time, until it is washed out. 

Pollutants can enter surface waters directly or 
be transferred from land deposition by rain runoff. 
Pollutants can enter ground water by percolation of 
rainfall through the soil or from surface water reser
voirs. 

The major effect on water quality is that of acid
ity. Oxides of sulfur and nitrogen are converted to 
acids in the atmosphere, thus increasing rainfall 
acidity. This acidic rainfall can enter surface water 
directly or indirectly by runoff from land and may 
increase the acidity of the water. In addition, acidic 
rain water can dissolve and leach soil minerals and 
trace elements and transfer them to both surface 
and ground waters. 

In  addition, toxic chemicals and trace elements 
can enter surface water directly from pollutants in 
the atmosphere causing potential adverse effects 
on water quality. 

The information necessary to quantify the ef
fects of air pollution on the water quaHty in the 
seven-county study area is not presently available. 
Therefore, it is not possible to conclude whether or 
not the problem is significant. 

The State Department of Health is aware of the 
potential problems and will continue conducting 
necessary research and monitoring to protect water 
quality from possible adverse effects of air pollu
tion. 
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Effects on Weather 

Public concern about "unintended effects upon 
the weather" has been sparked in recent years by 
scientists who have become concerned about the 
temperature stability of the earth. Scientists have 
debated whether the average temperature of the 
earth is heating or cooling: minute changes on the 
order of a few degrees of temperature could have a 
profound impact on man and the ecosystem. Such 
a change in temperature is caused by a change in 
the g lobal radiation balance. 

Local and regional scales of unintended weath
er changes are occurring because of man's activi
ties. Large metropolitan cities such as Chicago and 
St. Louis clearly modify the weather by increasing 
the number and severity of storms. The tempera
ture, humidity, clouds, precipitation (rain, hail ,  and 
snow), wind, visibility, and air composition are 
changed by large cities. 

Agricultural practices over the southern Great 
Plains states which exploited the land l ikely contrib
uted to the "dust bowl" of the dirty thirties. In  
contrast, studies of  historical weather for the large 
(about 1 8,000 square miles) irrigated areas from 
Texas to Nebraska suggest summer season rainfall 
increases of 1 5  to 50%, depending on the year's 
weather conditions; the area affected appears to be 
about 1 00,000 square miles. Apparently, irrigation 
over such wide areas leads to higher specific hu
midity with resulting lower temperatures and lower 
albedo (fraction of reflected solar radiation). 

Agricultural practices such as crop types and 
grazing may cause local weather (microclimate) 
changes, but these changes are l ikely to be minor. 
Surface heat differentials may result from spatial 
d ifferences of crop types and in arrays of crop and 
bare soil. 

Extensive burning of crop and weed residues in 
Hawaii, the Phillipine Islands, and Australia have 
been attributed to increases and decreases in 
cloudiness, rainfall, and visibility. Such burning in
troduces large quantities of particulates which 
affect solar radiation influx and also affects the 
growth of raindrops. 

In each of the instances of unintended weather 
changes cited above, the physical mechanisms pro
ducing the changes are not well understood, al
though changes were clearly evident. Identifying 
the weather changes in these instances was diffi
cult. Proving a physical relationship between the 
apparent cause (the city, the burning, and the large 
acreage of irrigation) and the weather change has 
been much more difficult, and has eluded scientific 
research. 



The construction of power plants, such as those 
proposed for Level 1 and Level 2 projects, has 
potential for causing local and regional scales of 
unintended changes in the weather. The effects on 
weather by power plants will likely not be as pro
nounced as other observed unintended weather 
changes, since the inputs of heat, water vapor, and 
particulates are not as large. The release of heat, 
water vapor, and particulates can conceivably 
affect the albedo, specific humidity, temperature, 
and cloudiness with resulting affects on precipita
tion and visibility. 

Cloud and precipitation processes are sensitive 
to the number, size, and type of particulates in the 
air from which a cloud grows and precipitation re
sults. In  fact, the process of formation of clouds 
depends upon the presence of minute particles, 
called condensation nuclei, onto which water vapor 
can condense and form water droplets. In clean air, 
air without any solid or liquid particles, clouds would 
not form. 

The microphysical and dynamical mechanisms 
leading to clouds and precipitation are extremely 
complex. Simply stated, an excess of very small 
particles may inhibit precipitation processes, addi
tional extra large particles may enhance precipita
tion processes, additional ice nuclei (particles which 
act as centers for collecting water vapor to grow 
ice crystals or which, when in contact with droplets 
colder than freezing, cause these droplets to 
freeze) may enhance the precipitation process, or 
any combination may occur. 

Natural condensation nuclei include vegetative 
pollens, windblown soils, sea salts, volcanic ash, 
and meteoritic dust. Natural ice nuclei are primarily 
soil particles, about 1 in 1 0,000 atmospheric parti
cles is an ice nuclei. Other sources of condensation 
and ice nuclei are exhausts of motors, furnaces, 
industrial processes, and power plants. Particulate 
emissions and conversion of gases to particles in 
plumes of power plants can create active conden
sation and ice nuclei. 

A study ("Weather Modification Potential of 
Coal-Fired Power Plants," Department of Atmos
pheric Sciences, University of Wyoming) of two 
power plants was conducted during 1 976: the Jim 
Bridger plant at Rock Springs, Wyoming, and the 
Colstrip Unit One plant located at Colstrip, Mon
tana. The Jim Bridger plant operates typically at 
650 megawatts, but is capable of producing 1 ,000 
megawatts. The Colstrip Unit One plant was operat
ing at about 250 megawatts during the study, but is 
capable of operating at 360 megawats. Both plants 
had electrostatic precipitators which were operating 
during the collection of data for the study. An air
craft equipped with instruments for measuring parti-
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cles made several data gathering flights through 
the plumes of the two plants. 

The study emphasized an assessment of effects 
upon precipitation by particulates contained in 
plumes of the two plants. Some results of the study 
include: 

1 .  A production rate of about 1 015 per second con
densation nuclei was observed for the Jim 
Bridger plant and 1 0u per second for the Col
strip Unit One plant. In the worst case of a 
thunderstorm located downwind of the plant, 
moving toward the plant, and having an influx 
of air of 1 08 cubic meters per second, the in
crease in the condensation nuclei above exist
ing background concentrations in the influx of 
air is only about 20%. This would change the 
mean drop size by about 3 to 7%. If the pre
cipitation was formed in the absence of ice 
crystals, the effect might cause a minor 
change (increase or decrease) in precipitation. 
However, other studies have demonstrated 
that precipitation over the Northern Plains de
pends upon the presence of active ice nuclei: 
this process is probably less sensitive to 
changes in the droplet spectrum. 

2. The maximum ice nucleus concentration meas
ured in the plume was 0.3 per liter of air at -1 6 
degrees C.; a number marginally greater than 
background concentrations. However, current 
sample collection methods do not provide the 
required accuracy. Further, other studies have 
demonstrated very little relationship between 
ice nucleus concentrations in clouds and ob
served ice cyrstal concentrations; either instru
ments are in error, or ice crystal multiplication 
occurs, or both. 

The addition of ice nuclei could increase or 
decrease precipitation, depending upon how 
many ice nuclei are already present and how 
many are added. Indications are that there 
are insufficient ice nuclei concentrations to 
create precipitation effectively, and that addi
tion of ice nuclei would increase precipitation 
in most cases. 

In summary, the study concluded that additional 
condensation nuclei may cause small effects (in
creases or decreases) in the limited region of the 
plume, but the effects are probably negligible com
pared to natural year-to-year variations. Although 
the ice nuclei measurements indicate the plants are 
not an important source of ice nuclei, the measure
ments are of questionable validity. The results 
should not be extrapolated to larger plants or inter
acting plumes of two or more plants due to the 
non-linear nature of emission and dispersion proc
esses as well as precipitation processes. 



Although studies suggest unintended effects of 
power plants on weather are negligible, larger 
changes of 5 to 1 0% decreases or increases in 
summer precipitation can significantly affect crop 
and grassland yields. Similarly, increases in winter 
snowfall would increase the costs of wintering 
cattle, snow removal, and transportation. Additional 
research is needed: such research requires com
plex and sensitive technical equipment and highly 
trained personnel. This type of research is time
consuming and costly. The Department of Health 
will continue to examine new research findings and 
will encourage research when appropriate to do so. 

Other Changes 

Draft Study 

In Table 2-1 , page 27, change column heading 
"Percent of Missing Data" to "Days of Missing 
Data in Percent." Also change columm heading 
"Climatic Elements Included (percent of total)" to 
"Climatic Elements Included (percent of total data 
obtained on days which data was collected)." 

In Table 2-7, page 30, change all "26.1 " with 
footnote "2" under column heading "Hourly Re
corded Maximum, 1 975" to "ND2." Change foot
note "2" to "NO, not detectable (less than lower 
detectable limit of 26.1 micrograms per cubic 
meter) ." 

In Table 2-9, page 30 change all " 1 9" with 
footnote "2" under column heading "Hourly Re
corded Maximum, 1 975" to "NDz." Change foot
note "2" to "NO, not detectable (less than lower 
detectable limit of 26.1 micrograms per cubic 
meter)." 

In Table 2-1 1 ,  page 31 , change SOURCE from 
"38 Code of Federal Regulations 25678, Septem
ber 1 4, 1 973" to "40 CFR Part 50, 1 976." 

In Table 3-4, page 29, the reference for Oxides 
of Nitrogen Emissions in footnote "4" . should be 
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changed to Federal New Source Performance 
Standard for lignite as stated in Federal Register 
Vol. 43, No. 45, Tuesday, March 7, 1 978, pp. 9276-
9278. (NOTE: 0.6 Ib/ 1 08 Btu input for all types of 
lignite-fired boilers except cycline-fired boilers 
where the emission regulation is 0.8 Ib/ 1 08 Btu 
input for lignite coal found in North Dakota, South 
Dakota, and Montana.) Also, 0.6 Ib/ 1 08 Btu input 
should be added under the North Dakota Standard 
column where deleted. 

In Table 3-20, page 86, a footnote "3" should 
be added above Coyote 2 Power Plant. Footnote 
"3" should be changed as follows: Assumes aver
age annual operations of 8,232 hours (343 days) as 
expressed in Permit to Construct application. 

In Table 4-1 , page 1 49, the source should be 
changed to: 40 CFR Part 50, 1 976. 

In Table 4-3, page 1 50, the reference for Oxides 
of Nitrogen Emissions in footnote "4" should be 
changed to: Federal New Source Performance 
Standard for lignite as stated in Federal Register 
Vol. 43, No. 45, Tuesday, March 7, 1 978, pp. 9276-
9278. (NOTE: 0.6 Ib/ 1 08 Btu input for all types of 
lignite-fired boilers except cyclone-fired boilers 
where the emission regulation is 0.8 Ib/ 1 08 Btu 
input for lignite coal found in North Dakota, South 
Dakota, and Montana.) Also, 0.6 Ib/ 1 08 Btu input 
should be added under the North Dakota Standard 
column where deleted. 

In Table 45, page 1 50, a footnote "3" should be 
added above Coyote 2 Power Plant. Footnote "3" 
should be changed as follows: Assumes average 
annual operation of 8,232 hours (343 days) as ex
pressed in Permit to Construct application. 

Map 3-2, "Projected Annual Concentrations of 
Sulfur Dioxide from all Existing and Proposed 
Sources,"  found on page 81 in the Draft Study, is 
replaced by Map 3-2/5, which follows. Map 3-5, 
"Projected Annual Concentrations of Sulfur Dioxide 
from all Existing and Proposed Sources--level 2," 
found on page 86 in the Draft Study, is also re
placed by Map 3-2/5. NOTE: Clean Air Act Amend
ments of 1 977 will not allow any additional emis
sions from Coyote 2 (the only level 2 facility); thus, 
no change in total emissions and subsequent 
ground level concentrations from level 1 and level 
2 projects. 

Revised tables 3-1 ; 3-6; 3-8; 3-1 0 and 3-21 ; 
3-1 1 ;  and 3-1 9 and 3-23 also fol low.  
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REVISED TABLE 3 - 1  

EXPECTED PART ICULATE EMI S S IONS FROM 
LEVEL 1 PROJECTS 

Propo sed Pro j ect Date 
Expec ted Emi s s ions 2 pounds/hour tons/year 

1 Antelope Va lley 11 Ante lope Va l l ey 2 
1 9 8 1  
1 9 8 2  
1 9 81 
1 9 8 1  
1 9 8 4  

2 1 0  
2 1 0  
4 4 5  
1 7 0  
3 9 7  

8 2 9  
8 2 9  

1 , 8 3 2  
6 7 7  

1 , 5 8 2  

Coyote Un i t  1 1 
3 ANG Coal Ga s i f ication Plant 3 NGPL Coal Ga s i f ication Plant 

TOTAL 1 , 4 3 2  5 , 7 4 9  

S OURCE : Nor th Dakota S tate Depar tment of Hea l th 1 9 7 5  

1 

2 

3 

Ligni te coa l - f ired electrical generating fac i l i ty . 

As sume s average annua l operat ion o f  7 , 9 6 8  hour s ( 3 3 2  day s )  
for American Natural Gas and Natural Gas Pipel ine ; 7 , 8 9 6  
hour s ( 3 2 9  day s )  for Antelope Val l ey ; 8 , 2 3 2  hour s ( 3 4 3  
days ) for Coyote . Based on informat ion supp lied for the 
S tudy . 

Amer ican Na tural Gas coal gas i f ication plant expec ted 
emi s s ions are based on actual pro j ect d e s i gn from Permit 
to Cons truct appl ic ation under normal operating cond itions . 
Natural Gas P i pel ine coal gas i f icat ion plant based on 
pre l iminary proj ect d e s i gn propo sals only . 

NOTE : For purposes of air d i spers ion model ing , emi s s ions 
were a s sumed to be s teady s tate at pound s/hour leve l s  
for the entire year averaging period . 
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REVI SED TABLE 3 - 6  

EXPECTED SULFUR DIOXIDE EMI S S IONS FROM 
LEVEL 1 PROJECTS 

Expected Emi s s ions 
Propos ed Pro j ect Date pounds/hour tons/year 

1 Ante lope Va l ley 1 1 Antelope va lliY 2 
Coyote Unit 1 3 ANG Coal Gas i f ication P l ant 3 NGPL Coal Gas if ication Plant 

TOTAL 

1 9 8 1  1 , 9 2 2  
1 9 8 2  1 , 9 2 2  
1 9 8 1  5 , 3 3 5  
1 9 8 1  3 , 0 8 1  
1 9 8 4  2 , 9 1 4  

1 5 , 1 7 4  

SOURCE : Nor th Dakota S tate Department of Hea l th 1 9 7 8  

1 Lignite coa l-f ired electrical generat ing fac i l i ty . 

7 , 5 8 8  
7 , 5 8 8  

2 1 , 9 5 9  
1 2 , 2 7 5  
11 , 6 0 9  

6 1 , 0 1 9  

2 Assume s average annual operation o f  7 , 9 6 8 hour s ( 3 3 2  days ) 

2 

for Ameri can Natural Gas and Natural Gas P ipel ine ; 7 , 8 9 6  
hour s ( 3 2 9  days ) for Antelope Val ley ; 8 , 2 3 2  hours ( 3 4 3  day s )  
for Coyote . Based o n  informat ion supp lied for the Study . 

3 Amer ican Na tural Gas coa l gas if ication p l ant expected 
emi s s ions are based on actual pro j ect des ign from Permit 
to Con s truct app lication under norma l operating cond itions . 
Natural Gas Pipel ine coal gas i f icat ion p lant based on 
pre l iminary pro j ect des ign propo sals only . 

NOTE : For purpo ses of air d i spers ion model ing , emi s s ions 
were assumed to be steady s tate at pounds/hour leve ls 
for the entire year averag ing per iod . 
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REVI SED TABLE 3 - 8  

PREVENTION OF S I GNIFICANT DETERI ORAT ION OF AIR 
QUALITY , MAXIMUM ALLOWABLE SULFUR DIOXIDE CONCENTRATION 

Pollutant Class 1 1 1 C l a s s  1 2 
Averaging Time Per iod ( � g/m3 ) 3 ( � g/m3 ) 

Sul fur Dioxide 

Annual arithmetic mean4 15 2 

24-hour4 9 1  5 

3 -hour4 5 12 25 

SOURCE : North Dakota State Department of He alth 
Air Pol lution Control Regulations 1 9 78 . 

1 

2 

3 

4 

Exis ting sul fur dioxide clas s i fication in the seven
county study area . 

Mandatory clas s i fication over the Theodore Roosevelt 
National Park and the Lostwood National Wilderness Area . 

Micrograms per cubic meter o f  air . 

Annual arithmetic mean cannot be exceeded , 24-hour and 
3 -hour i s  allowed no more than one exceedance per year . 
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REVISED TABLES 3 - 1 0  AND 3 - 2 1  

SHORT-TERM SULFUR DIOXIDE ANALY S I S  LEVEL 1 AND LEVEL 2 PROJECTS 

D i s tance North 
of ANG/Antelope Proj ected I ncreased Ground Background Total 

Atmosphe r i c  V a l l e y  S i te Boundary Level Concentrations concentra1ions Pro j e c ted Concentr ations 
( ug/m3 ) !./ ( ug/m 3 ) Stab i l i ty Wind f rom South ( ug/m ) 

C l a s s  ( m i le s )  l - hr 3 - hr 2 4 -hr l -hr 3 -hr 2 4 - hr l -hr 3-hr 2 4 -hr 

A S i te Boundary 1 2 6 . 1  7 8 . 5  3 0 . 8  1 0 5  3 5  2 5  2 3 1 . 1  1 1 3 . 5  5 5 . 8  
( 3 3 1 . 3 )  �/ ( 2 0 6 . 2 ) ( 8 0 . 9 ) ( 4 3 6 . 3 ) ( 2 4 1 . 2 )  ( 1 0 5 . 9 )  

B 0 . 8  6 3 . 8  3 9 . 7  1 5 . 6  1 0 5  3 5  2 5  1 6 8 . 8  7 4 . 7  4 0 . 6  
( 1 3 5 . 2 )  ( 8 4 . 2 ) ( 3 6 . 7 )  ( 2 4 0 . 2 ) ( 1 1 9 . 2 ) ( 6 1 .  7 )  

C S i te Boundary 1 1 7 . 1  7 1 . 4 2 8 . 1  1 0 5  3 5  2 5  2 2 2 . 1  1 0 6 . 4  5 3 . 1  
( 2 3 0 . 9 ) ( 1 4 0 . 8 ) ( 5 5 . 4 )  ( 3 3 5 . 9 )  ( 1 7 5 . 8 )  ( 8 0 . 4 )  

C 1 . 2Y 1 2 2 . 6  7 4 . 8  2 9 . 5  1 0 5  3 5  2 5  2 2 7 . 6  1 0 9 . 8  5 4 . 5  
( 2 4 1 . 7 )  ( 1 4 7 . 5 ) ( 5 8 . 1 ) ( 3 4 6 . 7 )  ( 1 8 2 . 5 ) ( 8 3 . 1 ) 

D 8 . 1  8 8 . 9  5 5 . 0  2 1 . 9 1 0 5  3 5  2 5  1 9 3 . 9  9 0 . 0  4 6 . 9  
( 1 5 3 . 3 ) ( 9 4 . 7 ) ( 3 7 . 9 ) ( 2 5 8 . 3 ) ( 1 2 9 . 7 )  ( 6 2 . 9 ) 

E 3 6 . 0  8 4 . 2  5 1 . 9  2 0 . 7  1 0 5  3 5  2 5 1 8 9 . 2  8 6 . 9  4 5 . 7  
( 1 2 0 . 0 ) ( 7 4 . 0 )  ( 2 9 . 6 )  ( 2 2 5 . 0 ) ( 1 0 9 . 0 ) ( 5 4 . 6 ) ----------

F�./ 
S tate Ambient Air Qua l i ty S tandards - - - - 7 1 5  - - - - - - - 2 60 
Federal Ambient Air Qua l i ty Standards - - - - - - - - - - - - - - - - - - 1 3 0 0  - - - 3 6 5  
S tate C la s s  I I  Prevention o f  S igni f icant 

Deterioration Al lowable Increment - - - 5 1 2 - - - 9 1  

SOURCE : North Dakota S tate Department o f  Health 1 9 7 8  

1/ 
3:/ 

�/ 

�/ 

Abbreviation for micrograms per cubic meter . 
Numbers in parenthe s i s  ari! projected ground leve l concentrations based upon outdated em i s s ion s o f  s u l fur 
d iox ide presented in the Dra f t  S tudy . The se numbe r s  are included for compar i son purposes . 
The se concentrations were e s t imated to occur with the wind f rom the nor th . There fore , ground leve l concentra
t ions south o f  the ANG/Antel ope s i te boundary--thu s no contribution from Coyote . 
The proj ec ted concentrations under F stab i l ity c l ass were found to be lower than tho se concentrations under 
E stab i l ity c lass for all cases . A l so the d i s tances to the po i nt o f  max imum concentrations are too great such 
that meteorological cond i tions are not l ikely to per s i s t  long enough for the p lume ( s )  to travel that far . The 
stab i l i ty c la s s  is a measure of the abi l i ty of the atmosphere to d i s perse emi s s ions . Gene r a l ly , C l a s s e s  A ,  B ,  
C ,  and D favor r ap id d.isper s ion whereas �he more s table C l a s se s , E and F ,  are a s sociated with poor d i spe r s ion . 



REVISED TABLE 3 - 1 1  

EXPECTED NI TROGEN DIOXIDE EMI S S I ONS FROM 
LEVEL 1 P ROJECTS 

Propo sed Pro j ect Date 
Expected Emi s s ions 2 pound s/hour tons /year 

Antelope Va lley Ii 
Ante lope Va l ley 2 
Coyote Un i t  11 

3 

1 9 8 1  
1 9 8 2  
1 9 8 1  
1 9 8 1  
1 9 8 4  

2 , 4 6 5  
2 , 4 6 5  
3 , 1 9 0  

9 , 7 3 2  
9 , 7 3 2  

1 6 , 0 9 4  
2 , 1 3 5  

1 1 , 3 7 4  
ANG Coal Ga s i f ication P lant 3 NGPL Coa l Ga s i f ication P lant 

5 3 6  
2 , 8 5 5  

TOTAL 1 2 , 2 3 1  4 9 , 0 6 7  

S OURCE : North Dakota S ta te Department of Hea l th 1 9 7 8  

1 

2 

3 

Lign i te coa l- f ired e lectr ical generating fac i l i ty . 

As sumes average annual oper at ion o f  7 , 9 6 8  hours ( 3 3 2  day s )  for 
Amer ican Natura l  Gas and Natural Gas Pipel ine ; 7 , 8 9 6  hours ( 3 2 9  
days ) for Ante lope Va l ley ; 8 , 2 3 2  hours ( 3 4 3  days ) for Coyote . 
Based on information suppl ied for the Dra ft S tudy . 

American Natura l  Gas coal gas i f ication p lant expected emi s s ions 
are based on ac tual pro j ect des ign from Permit to Cons truct 
app l ication under normal operating cond i tions . Natura l  Gas 
P ipel ine coal gas i f ication plant based on pre l iminary pro j ect 
des ign proposals only . 

NOTE : For purpo ses of air d i spers ion modeling , emi s s ions were 
a s sumed to be s te ady s tate at pounds /hour leve ls for 
the entire year averaging per iod . 
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REVISED TABLES 3-19 AND 3-23 

PROJECTED MAXIMUM SHORT-TERM AIR CONTAMINANT IMPACTS UPON FORT BERTHOLD INDIAN RESERVATION 
LEVEL 1 PROJECTS 

Total Suspended Particulate 
(micrograms per cubic meter of air ) 

projected Background Total 
Concentration Concentration Concentration 

Sulfur Dioxide 
(micrograms per cubic meter of air ) 

Projected Background Total 
Concentration Concentration Concentration 

24 -Hr 2 4-Hr 3-Hr 24-Hr 3-Hr 24-Hr 3-Hr 24-Hr 

2 80 2 (82 ) 
1 

60 . 9  

STANDARDS 30
2 

150
3 

SOURCE : North Dakota State Department of Health 1978 . 

24 . 4  35 35 60 . 9  (95 . 9 )  24 . 4  ( 49 . 4 ) 

5 12
2 

1 , 300
3 

91
2 

365
4 

NOTE : The maximum ground level concentration was projected to occur at the southern boundary of the 
Fort Berthold Indian Reservation . The distance from this boundary to the north boundary o f  
the Antelope Valley Complex is eight miles . Addition of Coyote 2 to the particulate ground 
level concentration would be the same as Level 1 concentration . 

1 
Numbers in parenthesis have background added in and are to be compared to Ambient Air Quality 
Standards . Numbers without parenthesis are counted against Prevention of Signi ficant Deterioration 
of Air Quality increments . 

2 
Prevention of Signi ficant Deterioration of Air Quality increments (Cla s s  I I ) . 

3 
Maximum allowable concentrations for Federal Secondary (most stringent) Ambient Air Quality Standard . 

4 
Maximum allowable concentration for Primary Ambient Air Quality Standard . 





GEOLOGY 

INTRODUCTION 

The North Dakota Regional Environmental As
sessment Program (REAP) referenced an unpub
l ished report dealing with inverted overburden. A 
copy of the report was obtained and revisions in 
the text were made to indicate that surface mining 
operations do not generally invert the overburden, 
but instead bring deeper overburden near the sur
face at many p laces. 

The State Geological Survey pointed out that a 
search for uranium is being carried out on a 
statewide scale. The text of the Draft Study was 
revised accordingly. The State Geological Survey 
also felt that not enough attention had been given 
to the interrelationships of potential occurrence of 
coal and oil and gas on the same land. Chapter 38-
1 5  of the North Dakota Century Code provides for 
resolution of conflicts and subsurface mining pro
duction, and includes oil and gas subsurface miner
als and coal. Revisions as appropriate were made 
in the text and a copy of Chapter 38-1 4 of the 
NDCC is included with their letter in Part 2. 

A review of the most current oil and gas activi
ties was made as a result of a comment from the 
North Dakota State Water Commission. The review 
revealed that 74 producing wells had been drilled 
as of December 1 978, with the expectation of dou
bling the number of producing wells during the next 
year. 

MODIFICATIONS AND 
CORRECTIONS 

011 and Gas 

The last paragraph of the Geology section in 
Chapter 2, page 35, should be revised as follows: 
"However, the rate of increase in production of oil 
arm natural gas should have little effect, except 
locally, on surface disturbance and population in
creases within the seven-county study area. For 
example, development is occurring in the Little 
Knife River Field and Dunn and Bill ings Counties. 
Seventy-four producing wells had been drilled by 
December 1 978 with the expectation of doubling 
the number of producing wells in the next year. As 
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of December 1 978, the field was 1 5  mi les long 
north-south and 3 mi les wide east-west." 

Other Minerals (Resolution of 
Conflicts) 

Chapter 38-1 5 of the North Dakota Century 
Code provides for the resolution of conflicts on 
subsurface mineral protection and specifically in
cludes oil, gas, surface minerals, and coal, includ
ing lignite. The North Dakota Industrial Commission 
has jurisdiction and authority to enforce provisions 
of the chapter, and the State Geologist is charged 
with the responsibility and authority to enforce the 
rules and regulations of the Industrial Commission 
applicable to the provisions of the chapter. 

(Note: A copy of Chapter 38-1 5 of the North 
Dakota Century Code is included in comment # 1 58 
received from the State Intergovernmental Clearing
house State Planning Division, North Dakota Geo
logical Survey.) 

Other Changes 

Draft Study 

On page 32, Topography subheading, first 
column, first sentence, "northeast" should be 
changed to "northwest." In the second paragraph, 
last sentence, "Cheyenne" should be "Sheyenne." 

In  the legend of Map 2-10, "Akaree" should be 
spelled "Arikaree," and "Sentinal" should be 
spelled "Sentinel." 

On page 33, left column, last paragraph, the 
reference to Map 2-1 1 should be deleted. In Table 
2-1 3 in the column under "Drill Hole 1 21 ," the 
bottom number should be changed to ".2L." In the 
right hand column, third paragraph, Map 2-1 1 A  
should be " Map 2-1 1 ." 

On page 34, Federal Coal Study Area subhead
ing, first paragraph, the sentence reading "The 
deposition could be changed to "The depositional 
surface has resulted in a flat to rolling hi l ly relief, 
generally less than 25 feet; hummocky surface and 
abundant potholes." 

Figure 2-5 has been revised as follows: 
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SOU R C E :  Modified after Menge, 1 977 
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I n  the fourth col u m n ,  f i rst paragraph , the 
second sentence shou ld be changed to "Tracts 
S-1 , S-2A , S-3, N-1 B ,  N-2A, N-2B , N-3A, and 
N-3B have a flat to rol l ing  topography wIth 
bed rock m ostl y  covered by g round m oraI ne." 

On page 89, level 1 ,  topography ,  the f i rst 
parag raph should have "32,800" acres changed 
to "34,000" acres. 

On page 89, Stratigraphy, the second sentence 
should be changed to: "A surface mining operation 
generally brings deeper overburden near the sur
face at many places (Winczewski 1 978}." 

On page 1 69,  Geology heading, first paragraph, 
"80%" should be changed to "75%." In the third 
column, first paragraph, "32,250" should be 
changed to "34,000;" and "94,500" should be 
changed to "76,000." 

On page 1 70, Coal subheading, first paragraph, 
"56.8" should be changed to "68." 

On page 1 81 ,  Geology heading, first paragraph, 
" 1 ,035" should be changed to "1 ,371 ." 

On Map 2-9, the glacial line showing the limit of 
ground moraine and abundant erratics should be 
extended in an arc towards Hebron, then follow the 
southern boundary of the modern flood plain to the 
bottom of the map. 

Summary 

On page 1 3, under the Residual Impacts head-. 
ing, "possibly altering the chemical properties of 
soil" should be deleted. 

References 

The following reference should be added: 
Winczewski, l.M. 1 978. An overview of western North Dakota 

lignite strip mining processes and resulting subsurface char
acteristics In proceedings of the International Congress fOl' 
Energy and the ECO-System, University of Arizona and Uni
versity of North Dakota, June 1 2- 1 6, 1 978, Grand Forks, 
North Dakota, in press. 
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SOI LS 

INTRODUCTION 

Public concerns regarding soils were expressed 
by several individual citizens and especially by rep
resentatives of the Dakota Resource Counci l .  The 
primary concerns included: detail of mapping and 
suitabil ity criteria, identification and analysis regard
ing prime farmland, separate removal and segrega
tion of suitable plant growth material, sodium-relat
ed hazards, erosion hazards between mining and 
reclamation,  reclamation costs, and soil productivity 
effects of acid rainfal l .  

The emphasis of soils resource analysis can be 
clarified by the following statement recently made 
by Bruce Seelig of the North Dakota Public Service 
Commission: "From the soils point of view, this 
document can be very useful if it is used as a 
general planning document. The information can be 
used for overview studies of the area and to pro
vide information on a regional basis. When specific 
management decisions wil l  be made, this document 
can be used to provide preliminary information to 
be followed by more detailed studies." On a more 
site specific basis, mining proposals submitted to 
the PSC must include a detailed soil survey which, 
along with test hole overburden information, would 
reveal the amount of suitable plant growth material 
available for reclamation. 

The issue of prime farmland acreages also will 
be clarified with completion of detailed soil surveys 
being conducted by the Soil Conservation Service 
as part of the National Cooperative Soil Survey. 
The extent and distribution of both prime farmlands 
and farmlands of statewide importance is being 
identified. When mining prime farmland areas, the A 
horizon with high organic matter and the B to C 
horizon soil and subsoil must each be segregated 
and separately stockpiled. These two materials 
then are to be replaced in their original order, with 
compaction and uniform depth, over the regraded 
spoil. Prime farmland considerations in facility siting 
are discussed in the Land Use section. 

The concerns expressed over sodium affected 
materials reflect a continuing interest in this aspect 
of surface mining reclamation. Considering both 
state and federal regulations, sodium affected ma
terial and other toxic-forming materials would be 
buried to a minimum depth of four feet, provided 
four feet of nontoxic material is available. Upward 
migration of sodium in the soil appears to be l imited 

1 07 

to the top four inches of soil material. Continued 
research, however, is being conducted. 

Updated federal and state regulations address 
the concerns over delays between mining and reve
getation. Revegetation would be conducted during
the first normal period for favorable planting after 
final grading. Otherwise, stockpiled topsoil and dis
turbed areas would be seeded or planted with an 
effective cover of non-noxious quick-growing annual 
and/or perennial plants or protected by other ap
proved measures, such as mulching. 

Reclamation costs are of universal concern. Per 
acre costs in west central North Dakota averaged 
$2,500, and ranged from $2,200 to $3,000 in 1 976. 
Reclamation cost estimates are currently being fur
ther updated by the North Dakota Public Service 
Commission. 

The issue of acid rainfall from power plant emis
sions, raised by one concerned citizen, is not as 
critical to soils in North Dakota as in the eastern 
portion of the United States. Soils in the study area 
tend to be alkaline with soil pH ranging from 7.5 to 
9. The presence of high amounts of calcium car
bonate tend to buffer soil reaction near 8 (ten times 
more alkaline than the neutral pOint). Expected in
creases in rainfall acidity are low within the study 
area and would have a minimal effect on soils. The 
slight adjustment in soil reaction toward neutrality 
would be negligible and could have a slightly posi
tive effect on plant growth by increasing availability 
of soil elements essential to plant growth. 

MODIFICATIONS AND 
CORRECTIONS 

Draft Study 

On page 35, column 4, "Soils," replace para-
graph 2 with the following two paragraphs: 

From the soils pOint of view, this document 
can be very useful if it is used as a general 
planning document. The information can be 
used for overview studies of the area and to 
provide information on a regional basis. 
When specific management decisions will be 
made, this document can be used to provide 
preliminary information to be followed by 
more detailed studies. 



The information provided in this REIS will be 
useful to people making decisions on a re
gional or statewide basis. It will also point 
out areas where more information is needed. 
However, it will not replace the need for 
more detailed technical information which is 
needed to make management decisions on a 
site-specific basis. (Bruce Seelig, Environ
mental Scientist, North Dakota Public Serv-
ice Commission) 

. 

On page 35, column 4, National Prime Farmland 
and Statewide Important Farmland, the following 
paragraph should be added: 

As part of the National Cooperative Soil 
Survey, the U.S. Soil Conservation Service in 
North Dakota presently is identifying prime 
farmland and additional farmlands of 
statewide importance (AFSI). Updated acre
age figures are based on the published soil 
surveys for Burleigh, Morton, Oliver, and 
Stark Counties; and the completed but not 
published soil surveys of McLean and 
Mercer Counties. The soil surveys, available 
at the office of the State Soil Conservationist 
in Bismarck, are detailed and published at a 
scale of 1 :20,000, except Morton which is 
1 :62,500. The survey is not completed for 
Dunn County. 

On page 35, column 4, Soil Texture, paragraph 
2, lines 3 and 4 should read: ". . . clay (less than 
.002 millimeter)." 

On page 36, column 4, second paragraph under 
"Soils: Federal Coal Study Areas," fourth l ine, 1 0% 
should be changed to 1 %, and three "N" tracts 
should be changed to one "N" tract. Paragraph 3 
should be changed to: "Statewide important farm
land distribution falls within the 5% seven-county 
study area average, although Tracts N-1 B, S-1 , S-
4A, and S-4B have 1 0%, 8%, 1 2% ,  and 1 0%, 
respectively, consistent with surrounding lands." 

On page 42, Table 2-27, the percentage under 
cropland for Burleigh County should be changed 
from "32.02" to "52.02." 

On page 91 , column 2, Soils: Level 1 ,  paragraph 
3, the second sentence should be replaced with: 
"By following required procedures in PSC Rule 69-
05-07, the high organic matter (1 .5% or higher) 
topsoil materials would not be mixed and diluted 
with subsurface unweathered material." 

On page 91 , column 2, Soils: Level 1 ,  paragraph 
3, sentence 3 should be omitted. 

On page 92, column 3, after paragraph 2, the 
following new paragraph should be added: 
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In high sodium hazard areas, with less than 
30 inches suitable plant growth material, pre
mining land use is l imited and productivity is 
low. Based on observations of ongoing recla
mation efforts, it is the professional opinion 
of North Dakota Public Service Commission 
staff involved in implementation of reclama
tion that 30 inches of suitable plant growth 
material may not be necessary to restore 
these lands to pre-mining productivity levels. 
These areas could very well have an in
crease in productivity because mining activi
ties would break up the impervious hard plan 
which often develops in sodium affected 
soils. 

On page 96, column 1 ,  "Soils: Federal Coal 
Study Areas," paragraph 4, change lines 2 through 
5 to: ·"S' tracts occur in Tract S-3, between Stan
ton and Center, and encompassing the Level 1 
Glenharold M ine area. Some 2%,  or 3 1 2  acres, 
would be disrupted by mining activity as determined 
from plaCing the Federal Coal Study Areas overlay 
on Map 3-7." Change paragraph 5 to: "Of the 'N'  
tracts, N-1  A and N-1 B, in the area of the Dakota 
Star Mine, with 3 1 0  and 660 acres respectively; N-
3A, near the Coyote 2 Power Plant with 585 acres; 
and the adjacent N-3B with 469 acres of national 
prime farmland, would be disrupted if mining oc
curred." Change paragraph 6, lines 5 through 7, to: 
"a 1 2% composition of these lands, Tract S-4B has 
1 0%,  and Tract S-1 has 8%. Tract N-1 B has 1 0% 
statewide important farmlands." 

On page 1 53, column 1 ,  Applicants' Commit
ments, paragraph 3, line 1 1 ,  "texture by feel" 
should be replaced with "texture by hydrometer or 
pipette method." 

On page 1 53, column 3, Applicants' Commit
ments, paragraph 3, the second sentence should 
be changed to: "PL 95-87, Section 51 5(b)(3), and 
North Dakota PSC Rule 69-05-97-01 ,  call for elimi
nation of highwalls, spoil piles, and depressions." 

On page 1 53, column 3, Applicants' Commit
ments, paragraph 7, the first sentence should be 
changed to: "A double trenching method in laying 
of pipelines is an unwritten policy requirement of 
the North Dakota Public Service Commission." 

On page 1 53, column 4, Applicants' Commit
ments, continuing paragraph from column 3, the 
following should be added: " 1 8 CFR 2.69 applies 
only to natural gas pipelines. Comparable federal 
regulations applicable to other pipeline excavation 
and reclamation are: 30 CFR 21 1 ;  43 CFR 2800; 
U.S. Geological Survey Notice to Lessees #6; and 
Secretary of the Interior Order 2948." 

Revised Table 2-21 (page 37) follows: 



...... 
o 
CD 

N-lA N-IB N-2A N-2B 

Tract Tract Tract Tract 

'" Acres , Acres '" Acres , Acres 

National 

Prime 1 310 3 660 1 286 

Farmland 

Statewide 

Important 2 345 10 2009 2 246 5 1340 

Farmland 

Total Area 

Acreage 2 2 , 176 2 0 , 767 12 , 646 2 5 , 953 

-- ---

REVISED TABLE 2 - 2 1  

Distribution of National Prime Farmland and Statewide Important Farmland 

In Federal Coal Study Areas 

N-3A N-3B Total 5-1 S-2A 5-3 s-4A 

Tract Tract N Area Tract Tract Tract Tract 

'" Acres , Acres , Acres , Acres '" Acres '" Acres '" Acres '" 

3 585 4 469 2 2310 2 3 1 2  

S-4B 

Tract 

Acres 

1 150 

3 3940 8 1418 1 159 12 1339 10 2 170 

19 , 506 12 , 763 113 , 81 1  1 8 , 525 4 , 932 1 8 , 296 10 , 769 2 2 , 581 

-- -- - -- - --

SOURCE : Pointer , based On U . S .  Soi l  Conservation Service data 197 7 .  

5-5 Total Total 

Tract 5 Area Area 

'" Acres '" Acres '" Acres 

1 462 1 2 7 72  

5 640 6 5726 5 9666 

13 , 99 3  8 9 , 036 20 2 , 84 7  

- - -- ---_ .... _-----



On page 1 53,  column 4, Applicants' Commit
ments, paraQraph 1 ,  the third sentence should be 
changed to: "Separate removal, stockpiling, and re
placement of topsoil following excavation in estab
lishment of transmission or energy conversion facili
ties is an unwritten North Dakota Public Service 
ComMission policy." 

On Map 2-1 2,  the following note should be 
added: "For a discussion of land capability classes, 
see page 35, column 1 ,  Land Capability." 

Patterson Lake should also be added. 

On Map 2-1 3, the legend should be rearranged 
as follows: 

Very High Erodibility 

High Erodibility 

Medium Erodibility 

Low Erodibility 

Mined Land (Erodibility too variable to evaluate) 

Marshes and Water Surface 

Patterson Lake should also be added. 

On Map 2-1 4, the legend should be rearranged 
and altered to read: 

Severe Hazard Areas 

Low to Moderate Hazard Areas 

Water 

Patterson Lake should also be added. 

On Map 2-1 5, Patterson Lake should be added. 

On Map 3-7, the following note should be 
added: "For discussion of land suitability classes, 
refer to page 92, column 1 ,  paragraphs 3, 4, and 
5." 

Summary 

On page 1 4, column 3, paragraph 1 ,  line 5 
should be changed to "Level 3 areas and about 
2,000 acres are located within . . .  " 
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WATER 

INTRODUCTION 

Public comments on water resources were 
rather evenly divided between federal agencies, 
state and local agencies, and Indian Reservation 
representatives. Most comments related to water 
use, including secondary uses associated with in
creased population in Dickinson and water and 
sewage requirements for new housing on the Fort 
Berthold Indian Reservation. 

Many of the responses to the comments were 
handled simply by referring to sections of the Draft 
Study or the appendix where the subjects had al
ready been covered, but apparently missed. Sever
al responses included further clarifications or elabo
rations. Corrections were made to the Corps of 
Engineers' responsibilities under Section 404 of the 
Federal Water Pollution Control Act, as amended in 
1 972. A series of comments by the City Engineer at 
Dickinson questioned whether industrial water 
supply systems for the proposed mines and gasifi
cation plants could be modified to include municipal 
water supplies, especially regarding Dickinson's 
need for an expanded water supply. There is noth
ing in the proposed actions to justify such a hope. 
Several comments from Indian spokespersons 
based on assumptions that water impacts would 
occur were answered by reiterating that such im
pacts would not occur. 

The response to questions about the long-term 
effect of air emissions and of mining on water qual
ity indicate the need for additional research and 
monitoring. Monitoring of hydrologic features, both 
quantity and quality, is required under the Surface 
Mining and Reclamation Act of 1 977. In addition, a 
program to monitor ground water levels and quality 
is already underway at several mines in the study 
area. 

MODIFICATIONS AND 
CORRECTIONS 

Draft Study 

On page 21 , column 2, at the end of the sixth 
paragraph, the following paragraph should be 
added: 
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For site specific proposals that would require 
Corps of Engineers Section 404 permits, 
impact statements must contain data com
plying with that section. However, any fills 
involving streams having an average annual 
flow of less than 5 cubic feet per secone 
would be permitted under the "Nationwide 
Permit." 

On page 40, column 2, last line, change "Durn" 
to "Dunn." 

On page 97, column 2, paragraph 1 ,  the second 
sentence should be changed to: "The Antelope 
Valley Power Plant would use water from the lake 
for generation of electric power." 

On page 1 54, column 4, last paragraph, line 2, 
"Beulah" should be changed to "Dunn Center." 

Fort Berthold Technical Supplement 

On page 54, paragraph 3 should be changed to 
show that the "normal maximum" capacity of Lake 
Sakakawea is 22,640,000 acre-feet. 

On page 55, the following should be added at 
the end of the first sentence: "allocations from 
Lake Sakakawea, evaporation from the lake sur
face, and downstream water commitments." 

On page 60, the first paragraph under "Residual 
Adverse Impacts" should be deleted. 

On page 60, last paragraph, the second sen
tence should be changed to: "Long term effects on 
Fort Berthold water resources might include dewa
tering of aquifers within one mile of mined areas 
and chemical degradation of ground water if water 
from mine spoils moved into reservation aquifers. 
These effects could only occur if lignite is mined in 
close proximity to reservation boundaries." 

On page 6 1 ,  the second paragraph should be 
deleted. 





VEGETATION 

Most comments on vegetation included con
cerns regarding reclamation and the effects of air 
quality upon vegetation. 

Major reclamation concerns were ( 1 )  the three 
to five year reclamation cycle used in the study, 
and (2) the reclaimability of mined lands to pre
mined productivity. These concerns were ex
pressed by the North Dakota Resource Council, 
North Dakota Game and Fish Department, North 
Dakota State Water Commission, the North Dakota 
Chapter of The Wildlife Society, and several individ
uals. These concerns were answered with clarifica
tion and by additional research. This research in
cluded conclusions from a meeting of reclamation 
experts from the Northern Great Plains Experiment 
Station, Mandan; Agricultural Research Service; 
Public Service Commission; North Dakota State 
Planning Commission; and the Bureau of Land 
Management. A summary of findings were that: (1 ) 
from a technological viewpoint, the three to five 
year reclamation cycle is an adequate timeframe 
for reclamation, assuming that no special adverse 
problems such as excessive subsidence, extremely 
dry climatic cycles, excessive upward sodium mi
gration, etc., occur; and (2) with present day recla
mation technology, 1 00% of the pre-mined produc
tivity can be attained for most croplands and grass
lands; however, only time will provide absolute 
proof. Other vegetative types such as shrublands, 
woodlands, and wetlands require longer than three 
to five years to attain 1 00% of this pre-mined pro
ductivity. There are also still some concerns as to 
whether this productivity can be maintained over 
periods of 20 or more years. 

Major concerns regarding air quality oriented 
toward the effects of trace elements and acid rains 
were expressed by the North Dakota Resource 
Council, North Dakota State Water Commission, 
the North Dakota Chapter of The Wildlife Society, 
League of Women Voters of North Dakota, and 
several individuals. These concerns were ad
dressed by additional research, explanations, and 
clarification. Information regarding the effects of 
trace elements and acid rain are found in Part 1 ,  
Climate and Air Quality. 

On page 1 55 of the Draft Study, the word "un
likely," in line 1 5, fourth paragraph, fourth column, 
should be changed to "likely." 
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AN I MALS 

INTRODUCTION 

The majority of comments on domestic animals 
and wildlife were concerns about possible air qual
ity impacts. Comments on this subject were re
ceived from the North Dakota Chapter of the Wild
life Society, the Dakota Resource Council, the 
North Dakota State Water Commission, the League 
of Women Voters of North Dakota, and various 
individuals. These comments generally expressed 
the feeling that the analysis of air quality impacts 
avoided the problem by asserting that all applicable 
state and federal air quality standards would be 
met and that, therefore, there was no basis for 
predicting any adverse impacts. It was mentioned in 
several locations in the Draft Study that adverse 
impacts are indeed possible even though standards 
are met, that the studies upon which the existing 
standards are based do not adequately address 
long-term synergistic effects, nor do they address 
many important air pol lution components such as 
trace elements. However, Part 1 now includes an 
analysis by the North Dakota Department of Health 
that discusses what is known about animal re
sponses to various concentrations of pol lutants. 

The Bureau of Reclamation pointed out that 
greater attention should have been given to the 
fact that post-mining land uses generally would be 
different from pre-mining land uses and that in most 
cases these changes would be harmful to wildlife. 
Although this impact was mentioned in several 
places in the Draft Study, several additional para
graphs of discussion on this subject included herein 
again conclude that locally and cumulatively such 
land use changes could have a significant impact 
on game and non-game wildlife. 

The Bureau of Reclamation pointed out that 
high voltage transmission lines do not present an 
electrocution hazard to raptors because the dis
tance between conductors on these lines is greater 
than the wing span of even the largest eagles. This 
fact was verified and our analysis was changed to 
conclude that except for smaller distribution lines, 
most of which would be outside the seven-county 
study area, no bird losses from electrocution would 
be anticipated. 

The North Dakota Regional Environmental As
sessment Program pOinted out that a very recent 

publication by Robert Se�bloom concludes that the 
acreage of prairie dog towns in North Dakota has 
been increasing in recent years, apparently as a 
result of the cessation of poisoning programs in 
North Dakota. The studies used in our analysis 
concluded that prairie dogs were decreasing. The 
issue is important because prairie dog towns can 
be important habitat for the endangered black
footed ferret. Several paragraphs were revised to 
show that the increase in prairie dog towns pointed 
out by Seabloom's study indicates a growing oppor
tunity for the return and increase of the ferret. This 
change does not, however, affect the original con
clusion that ferret impacts because of either Level 
1 or Level 2 development are stil l  considered to be 
unlikely. 
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The North Dakota Game and Fish Department 
questioned the meaning of several passages and 
pOinted out several technical errors involving the 
current status of the bald eagle and the citation of 
references. Some of these concerns had already 
been identified through a review of the Draft Study 
by the Animals Work Group, and are clarified or 
amended under the headings that follow. 

The review by the Animals Work Group discov
ered the failure to include the location of black
footed ferret sightings on the endangered species 
map and the incorrect listing of the northern kit (or 
swift) fox as an officially listed federal endangered 
species. The update below includes the location of 
the ferret sightings. There is also an explanation 
that although the northern kit or swift fox (Vu/pes 
ve/ox hebes) is officially endangered in Canada and 
is observed occasionally in several northern states, 
including North Dakota, it is not officially an endan
gered species in the United States, but is, however, 
recognized by the State of North Dakota as being 
"a protected furbearer." 

An update explains that proposed designations 
of critical habitat for the endangered whooping 
crane within the seven-county study area must be 
re-proposed in the Federal Register under new cri
teria established in recent amendments to the En
dangered Species Act. 



MODIFICATIONS AN D 
CORRECTIONS 

Post-Mining Land Use Decisions on 
Wildlife 

Data on post-mining land uses for previously 
strip mined areas is available, but has not been 
compiled (Klein 1 978, personal communication). 
Such compilation might lead to better understand
ing of this impact. Landowner requests to convert 
grasslands to cropland after mining are likely, par
ticularly when the market price of cereal grains is 
high compared to beef. Depending on the size of 
areas, these decisions reduce species such as 
sharp-tailed grouse which depend heavily on native 
prairie. Small areas of woodland and shrubland 
could also be affected by those decisions, but the 
topography of most major woody draws is too 
steep to make conversion to cropland economical. 

Unless the landowner requests conversion of 
these steep areas to grassland, the Public Service 
Commission would require woodland and shrubland 
habitats restored to the extent practical (Klein 
1 978, personal communication). However, as ex
plained in the Vegetation section, the effective res
toration of woodland habitats has not yet been 
proven. 

Locally and cumulatively, all the above land use 
changes could have a significant impact on both 
game and non-game wildlife. 

Increases In Prairie Dogs Improve 
Chances For Black-Footed Ferrets 

At the time the Draft Study was written, availa
ble information indicated that prairie dogs were de
creasing within the seven-county study area. How
ever, a recent report by Seabloom et al. (1 978) 
reveals that the opposite is true, apparently be
cause of the halt of government prairie dog control 
efforts. The return of the prairie dog indicates a 
growing opportunity for the increase of the black
footed ferret. 

To reflect this, the last full paragraph of column 
3,  and the quotation that spans columns 3 and 4 
on page 51 , should be replaced with the following: 

During the last eight to ten years, the 
number of prairie dog towns in western 
North Dakota has increased noticeably 
(Seabloom et al. 1 978). This increase in prai-
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rie dog towns indicates greater opportunity 
for the increase of the black-footed ferret. 

The increased possibility of ferrets occurring in 
the seven-county study area increases only slightly 
the already mentioned remote chance that the pro
posed actions would impact this endangered spe
cies. However, in order to reflect this slight change 
in the analYSis, paragraph 2, column 1 on page 1 1 1  
should be replaced with the following: 

Ferret observations and sign within the 
seven-county study area in the last 60 years 
has been confined to Mercer, Dunn, Bur
leigh, and, particu larly, Morton County 
(Linder and Hillman 1 973). Most observa
tions since 1 970 were made at sites with 
prairie dog towns at least within a 2-mile 
radius. Based on available data, including an 
absence of prairie dog towns, it is probable 
that ferrets no longer occur in Oliver and 
Mercer Counties, the two counties which 
would host the most development under 
Level 1 .  Although Level 1 mining and con
struction may not directly affect any known 
prairie dog towns, increased disturbance 
(particularly shooting) related to the increase 
in human populations could reduce the size 
of the prairie dog towns and, thus, indirectly 
affect any remaining ferrets. 

Transmission Line Electrocution 
Hazard to Raptors 

Discussions in several places in the Draft Study 
(page 1 1 0, column 1 ,  paragraphs 7 and 8; page 
1 1 1 ,  column 1 ,  paragraph 5; and page 1 74, coll!mn 
3, 8th full paragraph) incorrectly assumed that all 
high voltage transmission lines present an electro
cution hazard to raptors. Because of the distance 
between conductors, 69 kilovolt lines and above 
are not an electrocution hazard to eagles and other 
raptors (Olendorffe 1 978, personal communication). 
The only line that is part of the proposed action 
that could cause bird electrocutions is the 41 .6 
kilovolt line from the NGPL plant to Lake Sa
kakawea. However, the applicant has committed to 
make this line "electrocution proof" for raptors. 
Techniques for doing this are explained in the 1 975 
publication prepared by the Raptor Research 
Forum, Inc., for the Edison Electric Institute entitled 
"Suggested Practices for Raptor Protection on 
Power Lines." 

Thus, bird electrocution losses would be expect
ed only from smaller distribution lines. No estimate 
is available for the number of miles of smaller distri-



bution lines which would be developed as a result 
of the proposed action. 

Northern Kit (or Swift) Fox is Not on 
Federal Endangered Species List 

Although the northern kit (or swift) fox-- Vu/pes 
velox hebes--is official ly endangered in Canada and 
is observed occasionally in several northern states, 
including North Dakota, it is not officially an endan
gered species in the United States. References to 
this species in paragraph 7, column 3 and the first 
full paragraph in column 4, page 51 , and paragraph 
7, column 1 ,  page 1 1 1  should be transferred to 
paragraph 7, column 1 ,  page 52, which is revised to 
read as follows: "The State of North Dakota con
siders the black-footed ferret a 'rare and endan
gered animal . '  The following species, although in 
some cases well established elsewhere, are l isted 
by North Dakota as 'protected furbearers:' northern 
kit (or swift) fox, wolverine, otter, marten, and 
fisher. These species are not known to occur within 
the seven-county study area, but the latter four 
especially may occur along the Missouri River or in 
the Missouri and Little Missouri Breaks." 

Proposed Whooping Crane Critical 
Habitat 

In the August 1 7, 1 978, Federal Register, the 
U.S. Fish and Wildlife Service published a proposed 
rule-making that would establish critical habitat for 
the whooping crane in major portions of the seven
county study area. Lake 1 10 National Wildlife 
Refuge; all of Lake Sakakawea within maximum full 
pool, including the Audubon National Wildlife 
Refuge; and all of Oahe Reservoir within maximum 
full pool are proposed for critical habitat designa
tion. If these areas are deSignated as critical habi
tat, there would be significant implications for the 
developments proposed under Levels 1 and 2. The 
proximity of the NGPL project to Lake 1 10 would be 
of particular concern. Although it is premature at 
this date to predict what activities would be or 
would not be allowed within and near critical habi
tat, it seems clear that the NGPL project would 
reduce the attractiveness of the Lake 1 10 Refuge to 
whooping cranes because of the increase in human 
population and possible noise and air pollution 
problems. Whether sufficient mitigating measures 
could be developed that would allow the project to 
proceed despite critical habitat designation would 
require further study. 
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It will probably be at least mid-1 980 before any 
whooping crane critical habitat designations are fi
nalized within the seven-county study area. The 
Endangered Species Act Appropriation Bil l  and at
tached amendments recently passed through Con
gress and are awaiting the President of the Sen
ate's signature and the President's Signature. When 
this appropriation act and attached amendments 
become law, it wil l establish new criteria for the 
designation of critical habitat. All critical habitat 
deSignations that have been proposed but not final
ized must be proposed again under new criteria. It 
is not known if the proposed whooping crane criti
cal habitat designations of the August 1 7, 1 978, 
Federal Register will qualify for designation under 
the new criteria. If they do, it will take at least six 
months for the process, including the development 
of new regulations, to be completed. 

Other Changes 

Draft Study 

On Maps 2-23 through 2-34, a note explaining 
the following should be added: "Relative" means 
"comparative" in the sense that population densi
ties in one area are compared with population den
sities in other areas. 

On Map 2-36, "Endangered Species," the solid 
and open circles representing verified and unveri
fied prairie dog towns should all be the same size. 
The following confirmed black-footed ferret sight
ings (from Linder and Hil lman 1 973) should also be 
added (revised Map 2-36 is included in the map 
packet): 

County Yea.r Location 

Dunn 1913 Quinion (between 
Ki l ldeer & Medora) 

Mercer 1915 Stanton 
Burleigh 196 1 5 mi les east of 

Bismarck 
Morton 1968 Section 2 1 , 

T .  137 N . , R .  8 0  w .  

Morton 1971 Section 2 8 , 
T .  1 35 N .  , R.  8 0  w .  



On Map 3-25, the parenthetical definitions of 
intermediate and low sensitivity should be inter
changed. 

On Map 3-27, the Lake 110 and Audubon Nation
al Wildlife Refuges should be included. The note 
under the legend starting "(Wetland Areas) . . .  " 
should be replaced with the following: "The only 
National Waterfowl Management Easements and 
National Waterfowl Production Areas in the seven
county study area are in McLean and Bl:Jrleigh 
Counties. The Audubon National Wildlife Refuge is 
on land owned by the Corps of Engineers, but is 
managed by the Fish and Wildlife Service through a 
cooperative agreement." 

On page 48, column 1 ,  the next to the last word 
in paragraph 1 should be eliminated so that the last 
part of the sentence reads " . . .  the pheasant and 
Hungarian partridge have become established." 

On page 48, column 3, paragraph 4; and page 
51 , column 3, paragraphs 7 and 8, scientific names 
should be italicized, and Yucca g/anca should be 
spelled Yucca g/auca. 

On page 49, column 1 ,  paragraph 3 should be 
replaced with the following: 

Although they lack the expanses of grass
land characteristic of the very best sharp
tailed grouse habitat, most of Morton, Oliver, 
Mercer, and Dunn Counties have high sharp
tail populations compared to McLean and 
Burleigh Counties, only parts of which are 
rated high. Stark County is rated the lowest 
of the seven counties for sharptails (Map 2-
26). 

. 

On page 50, column 1 ,  paragraph 3, the first 
sentence should begin, "Important sandhill crane 
migration stopover sites . . .  " 

On page 51 , column 3, paragraph 8, the north
ern bald eagle (Ha/iaetus /eucocepha/us), which 
was declared officially endangered in the February 
1 4, 1 978, Federal Register, should be added to the 
list of endangered birds. 

On page 52, column 1 , paragraph 1 should be 
eliminated. 

On page 52, column 4, the following paragraph 
should be added to the discussion of threatened 
and endangered species: 

The Endangered Species Act of 1 973 was 
signed into law by the President on Decem
ber 28, 1 973. The Act is the strongest legis
lation ever enacted to preserve and protect 
endangered and threatened animals and 
plants. There are provisions for state cooper
ation and participation through cooperative 
qgreements, grants-in-aid funding, and other 
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incentives. The new Act calls for participa
tion where appropriate by all federal agen
cies and directs that no federal funds can be 
utilized for an activity that would be detri
mental to an endangered or threatened spe
cies. The effect of this Act on threatened 
and endangered species should be favora
ble, allowing maintenance and in some 
cases increases in their populations. Where 
habitat is protected or developed for endan
gered species, other species dependent 
upon that habitat will also benefit. 

On page 1 08, column 1 ,  paragraph 7, the last 
sentence should be changed from ". . . 700 miles 
of electric transmission lines . . .  " to " . . .  424 miles 
of electric transmission lines . . .  " 

On page 1 08, column 3, 5th full paragraph, the 
first sentence should be replaced with the follow
ing: "The projected construction of 424 miles of 
new transmission lines would result in an increase 
in wire strike mortality for many species of birds." 

On page 1 08, column 4, 5th ful l  paragraph, the 
last sentence should be changed from "(metals) . .  
. can also affect selenium intake by animals . . .  " to 
". . . may be able to cause selenium deficiency in 
some animals . . .  " The following sentence should 
also be added: "The potential significance of this 
problem in the seven-county study area is unknown 
but is not believed to be great, because the dis
ease is uncommon and can be effectively treated 
with vitamin E." 

On page 1 09, column 3, the first ful l  paragraph 
should be replaced with the following: 

The preferred habitats of antelope (grass
land and shrubland) would be impacted most 
severely in the NGPL, ANG, and Antelope 
Valley project areas (Table 3-57 in the Vege
tation section). It is likely that the losses 
would be measurable and might total 1 0-20 
animals annually until successful reestablish
ment of rangeland is achieved. Antelope 
population densities (Map 2-25) are relatively 
high compared to other parts of the seven
county study area in portions of the NGPL, 
ANG, Antelope Valley, and G lenharold Mine 
project areas. The probability of measurable 
impacts appears to be especially high in the 
vicinity of the ANG and Antelope Valley 
plants (Hostetter 1 977, personal communica
tion). 

On page 1 09, the paragraph spanning columns 
3 and 4 should be replaced with the following: 

Construction of transmission lines and prod
uct pipe lines associated with the proposed 
actions would disturb 1 1  0 acres of wetlands 



(Table 3-47 in the Vegetation section). Sig
nificant long-term impacts could result to 
these wetlands. Trenching or drilling in a 
clay-sealed wetland could break through the 
seal resulting in drainage. However, many of 
these wetlands are believed to be underlain 
by deep layers of impervious clay til l  which 
should provide protection from such damage. 
In addition to damage or loss from drainage, 
wetlands could be detrimentally affected by 
improper spoil disposal and backfill ing. 

On page 1 09, column 4, the first full paragraph 
should be replaced with the following: 

The projected increase of 424 miles of new 
transmission lines (Table 1 -8 and Map 1 -6 in 
Chapter 1 )  plus an additional but unknown 
number of miles of new distribution lines 
would result in an increase in waterfowl mor
tality from wire strikes. Figure 3-8 shows this 
can be of local significance. Birds are certain 
to collide with wires where they cross natural 
flyways such as the Missouri River (Oahe 
Reservoir) near the mouth of the Cannonball 
River. The North Dakota Game and Fish De
partment indicates that peak mallard popula
tions in that area are 8,000-1 0,000. In addi
tion, bald eagles are often recorded in that 
area during the Winter Waterfowl Count. A 
minimum of several hundred waterfowl could 
be killed annually by the 424 miles of new 
transmission wires (Anderson 1 978, Fish and 
Wildlife Service 1 978, Krapu 1 974, McEnroe 
1 972, McKenna and Allard 1 976, and Weir 
1 972). Probably these several hundred birds 
by themselves would not significantly reduce 
waterfowl populations within the seven
county study area, but when added to losses 
from other causes they may be important. 

On page 1 1 0, column 1 ,  last paragraph, "2,400" 
acres should be changed to " 1 ,700" acres. 

On page 1 1 0, column 2, paragraph 1 ,  the last 
two sentences should be combined as follows: " . . .  
regional non-game bird populations would not be 
significantly affected, and local populations would 
be restored to the extent reclamation of their habi
tats is successful.  See Chapter 6 for a discussion 
of some of the difficulties of reestabl ishing wildlife 
habitats." 

On page 1 1 0,  column 4, paragraph 2, the 
second sentence should be replaced with: "There 
is not enough data available to quantify this 
impact." 

On page 1 1 1 , column 1 ,  paragraph 8; and page 
1 1 3, column 4, paragraph 1 ,  should both have the 
following sentence added: "The discussion of air 
pollution impacts on page 1 08 applies to Fort 
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Berthold as well as the rest of the seven-county 
study area." 

On page 1 1 2, column 4, paragraph 2; and page 
1 1 3, column 4, paragraph 3 should have references 
to the colors representing the three habitat ratings 
shown on Map 3-25 changed to: Habitats rated " 1 "  
being dark brown on the map, those rated "2" 
being an intermediate brown, and those rated "3" 
or "4" being light brown. 

On page 1 1 3 ,  column 1 ,  paragraphs 1 ,  2, and 3 
should have references to Map 3-23 in the Vegeta
tion section changed to Map 2-20 in the Vegetation 
section. 

On , page 1 59, third column, the last ful l  para
graphs should refer to Table 1 -3 rather than Table 
1 -1 0. 

On page 1 83,  column 4, 4th ful l  paragraph, the 
second sentence should include a parenthetical ref
erence to Appendix 2. 

Summary 

On page 23, column 1 ,  paragraph 2,  the last 
sentence should be replaced with: Some non-game 
species especially tolerant of man, such as English 
sparrows, horned larks, and house mice, would in
crease in response to habitat modifications caused 
by a gradually increasing human population and its 
increasing influence on the environment. 

On page 23, column 2, first full paragraph, the 
third sentence should have the parenthetical 
phrase " . . .  (nominated for endangered status) . .  
."  eliminated. 

Fort Berthold Technical Supplement 

On page 64, paragraph 1 should be replaced 
with the following: Residual impacts would be simi
lar to impacts without mitigation. Air pollution and 
increased numbers of non-Indian visitors to the res
ervation could reduce animal populations, but it is 
not likely that the impacts would be measurable. 

On page 64. paragraph 2 should be replaced 
with the following: The proposed actions would not 
affect the productivity of wildlife and domestic ani
mals beyond the life of the projects. Future man
agement options of the Three Affiliated Tribes with 
respect to domestic animals and wildlife would not 
be affected. 

On page 64. paragraph 4, the first line should 
have the word "populations" replaced with the 
word "impacts." 
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PREHISTORIC AND H ISTORIC FEATURES 0 

MODIFICATIONS AND 
CORRECTIONS 

Draft Study 

Description of the Environment (Chapter 2) 

Comments from the State Historical Society of 
North Dakota indicated concern about the need for 
updated data. New and important cultural resources 
information has been developed since the Draft 

Study was completed. A summer and fall ,  1 977, 
inventory was conducted on the mine areas pro
posed for the ANG Coal Gasification Plant and 
Antelope Valley Power Plant in Mercer County. A 
total of 27,721 acres of the proposed mine area 
and railroad spur in six townships were intensively 
inventoried. A March 1 978 report (Dill 1 978) de
tailed the location of 1 49 prehistoric and historic 
sites (1 4 of which had been reported earlier by 
other investigators). For the total 1 49 sites known 
as of September 1 ,  1 978, categorization of the 
sites is shown in Table 1 .  

TABLE 1 

Preh i s tor ic and H i s tor ic Features A s sociated With 
ANG Coa l Ga s i f ication P lant and 

Antelope Va l l ey Power P lant Mine Ar eas 

Prehi s tor ic 
S tone Circle S i te s  
Lithic Scatter s 
Rock Cairns 

Subtotal 

H i s toric 
Farms teads 
Schoo l s  
Tra i l s  
Coal Mines 
Cemeter ies 

Subtotal 
TOTAL 

9 4  
1 0  

1 
1 0 5  

37  
2 
1 
1 
3 

44 
14 9 

Map 1 shows the exact area inventoried. The 
inventory area encompasses portions of the pro
posed Federal Coal Study Areas S-1 ,  N-1 A, N-2A, 
and N-2B. The increased amount of inventory re
quires several changes in Draft Study Chapter 2 
tables and maps. In Table 2-40, site category totals 
would change for Mercer County and in the totals 
column as follows: 

MERCER COmITY TOTAL 
From To From 

Stone C irc les 2 5  1 1 9  5 4  
Lithic Scatter s 3 13 1 4 4  
Cairns 5 6 2 7  

1 21 

To 

1 4 8  
1 5 4  

2 8  



Federa l  Coal  

I n ventory B oun dary 
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1 977 

Preh istor ic 
and 

H i storic 
Inventory 

N 
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Seal. In Mil •• 



On Map 2-37, parts of the enclosed dashed 
lines north of Beulah indicating spot-checking for 
prehistoric and historic features have now been in
tensively inventoried. Those portions can be deter
mined by using the township and range mylar over
lay in the Draft Study with Map 2-37, while referring 
to Map 1 in this document. (Also on Map 2-37, 
Cairns is misspelled, the legend blocks should be 
red, and the "0" in the NGPL project area should 
be changed to a "C.") 

On page 54, column 3, paragraph 1 ,  line 6, 
"Tracts N-1 A and N-1 B have not been inventoried" 
should be deleted. 

Environmental Impacts (Chapter 3) 

On page 53, column 1 ,  paragraph 4, line 1 0, 
"ever" should read "even." 

The 1 49 sites listed above could be impacted 
and potentially destroyed by mining and ancillary 
construction. The importance of the potential loss 
of these sites cannot be determined at this time 
because they have only been surface-recorded. 
The report on the inventory (Dill 1 978) recommends 
further study to determine their importance. Table 
changes in Chapter 3 required by the new informa
tion are as follows: 

Tab l e  3- 7 9 ,  page 114 . Potential Impacts on Known Prehi stor i c  
S i te s  

To tal S i te s  Known S i te s  Potent i a l ly Impac ted 
Number P ercent 

S i te T:iEe From To From To From 

S tone Circle 5 4  1 4 8 2 7  1 2 1  5 0  
Lithic Sc atter 1 4 4  1 5 4  1 0 4  1 1 4  7 2  
Cairn 2 7  2 8  6 7 2 2  

- Table 3- 8 0 ,  page 1 1 4 . Preh i s toric S i te Typ e s  in Leve l l Areas 

ANG and Antelope Va l l ey 

S i te Type 

S tone Ci rc le 
Li thic Scatter 
Cairn 

From 

5 
o 
o 

On Table 3-81 (page 1 1 5) ,  Historic Features 
Associated With Level 1 Development, two farm
steads and two cemeteries associated with ANG 
Coal Gasification Plant and Antelope Valley Power 
Plant are listed by name. Due to the much greater 
number of historic features now known for this 
mine area, they are now listed by number of sites 
on each historical category, and should be changed 
to read ;37 farmsteads, 3 cemeteries, 1 historic trail ,  
2 schools, and 1 historic coal mine. 

Some further changes in analysis of impacts are 
a result of comments received from various agen
cies and individuals. The National Park Service was 
concerned that there would be some visual impacts 
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To 

9 4  
1 0  

1 

To 

8 2  
7 4  
2 5  



on the Knife River Indian Villages National Historic 
Site from mining at the Glenharold Mine. Mining 
within the visual area of the Knife River Indian Vil
lages and Fort Clark downstream would change the 
natural setting for these sites. 

Further discussion of the evaluation of prehistor
ic and historic sites, a concern of the State Histori
cal Society of North Dakota, is needed to clarify the 
treatrnent in the impacts chapter, but also in other 
chapters and the appendix. Two areas need to be 
stressed. First, simply recording that a site exists 
does not · evaluate it. For historic sites, documenta
tion is necessary. Test excavation is often, but not 
always, necessary to evaluate the importance of 
prehistoric sites. Second, the inferrence should not 
be made from the Draft Study that the many sites 
recorded (with little supporting evaluatory informa
tion) are unimportant. Most of the approximately 
550 prehistoriC sites and numerous historic sites 
presently known have not been fully evaluated. 

On page 1 1 4, column 2, paragraph 1 ,  line 3, the 
"plant" area should read "study" area. 

On page 1 1 4, column 2, paragraph 3, line 1 0, 
the sentence beginning "The Quarries . . ." should 
begin "Five of the quarries and six of the lithic 
scatters . . .  " 

On page 1 1 5, Table 3-81 , Wodworth should 
read Woolworth. 

Mitigating or Enhancing Measures (Chapter 4) 
Under Additional Enforceable Measures on 

page 1 60, column 2, of the Draft Study, the new 
information from ANG Coal Gasification Plant and 
Antelope Valley Power Plant causes the following 
changes: 

Paragraph 2, item 2 calls for a supplementary 
report on ANG. Such a report is now complete (Dill 
1 978). Item 3.c. should be amended to require fur
ther evaluation and possible avoidance and/or ex
cavation of 1 05 prehistoric features; and further 
evaluation and/or preservation of 44 historic sites. 

Since completion of the Draft Study, more infor
mation relating to the recommendation of a poten
tial National Register of Historic Places District on 
or near the proposed NGPL development is availa
ble and should answer the concerns of NGPL men
tioned in their comments. The extensive survey in 
Mercer County on the ANG Coal Gasification Plant 
and Antelope Valley Power Plant shows that of 1 05 
prehistoric sites inventoried, only 1 0  are lithic scat
ters and no quarry areas were found. The distribu
tion of sites on the NGPL project area shows 1 1 4  
of 1 1 9 sites inventoried to be either lithic scatters 
or Knife River Flint quarries. This would suggest the 
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lithic scatters to be important in the interpretation of 
the quarries. However, thus far the potential bound
aries of such a district encompassing Knife River 
Flint quarries and lithic scatters depends upon in
ventory within coal study areas. It is suggested as 
an Other Possible Measure that this inventory be 
expanded to the northeast and south of the present 
NGPL study area to more meaningful ly define the 
district. This inventory would be the responsibility of 
federal and state agencies instead of energy com
panies because it would cover areas where no coal 
development is presently planned. 

Residual Adverse Impacts (Chapter 5) 

Further study of the 1 49 new sites inventoried 
on the proposed mine area serving ANG Coal Gasi
fication Plant and Antelope Valley Power Plant 
would have similar effects in terms of residual ad
verse impacts to those already described in the 
study. New information would be added to the pre� 
historic and historic record, but information would 
be lost from portions of sites not excavated or 
preserved. Also, the sites could not be restudied 
with improved future research methods. 

Summary 

On page 26, column 2,  paragraph 2, lines 1 and 
3, " 1 36" should be changed to "242." Also, Figure 
1 4  would change to correspond to the revisions 
made for Table 2-40 under the heading "Descrip
tion of the Environment (Chapter 2)" here in Part 1 .  

On page 27, column 2,  paragraph 1 ,  add the 
following end sentence: "The 1 06 sites recently 
inventoried in Level 1 should be evaluated for sig
nificance, followed by possible nomination to the 
National Register of Historic Places, excavation, or 
further mapping and collecting of artifacts." 

References 

The State Historical Society of North Dakota 
commented on omission of sources for Table 2-39. 
The source for Table 2-39 should read as follows: 
Dill 1 975a, 1 975b, 1 976a, 1 976b, 1 977; Fox, Stolt, 
and Loendorf 1 976; Loendorf, Carmichael ,  and 
Miller 1 976; and Woolworth Research Associates 
1 974. Of these sources, only Dill 1 977; Loendorf, 
Carmichael, and Miller 1 976; and Woolworth Re
search Associates 1 974 are presently listed in the 
References section. 

The following references should be added: 



Dill, C.L. 1 975a. 1 975 archaeological and historic sites survey of 
the Falkirk Mining Company extended mining plan areas, 
McLean County, North Dakota. Manuscript on file, State 
Historical Society of North Dakota. 

1 975b. Archaeological and historic sites survey, South Beulah 
Mine and Gascoyne Mine expansion areas, Knife River Coal 
Company. Manuscript on file, State Historical Society of 
North Dakota. 

1 9768. 1 976 Archaeological and historical sites survey of the 
North Ameri� Coal Corporation's Indianhead Mine, limited 
and extended mining plan areas, Mercer County, North 
Dakota. Manuscript on file, State Historical Society of North 
Dakota. 

1 976b. 1 976 archaeological and historic sites survey of the 
Baukol-Noonan, Incorporated, Center Mine, limited and ex
tended mining plan areas, Oliver County, North Dakota. 
Manuscript on file, State Historical Society of North Dakota. 

Fox, Richard; Wilbur Stolt; and Lawrence Loendorf 1 976. Ar
chaeological and historical studies in the vicinity of the pro
posed Coyote Station electrical generation plant site near 
Beulah, North Dakota. Research Report No. 1 6, Institute for 
Ecological Studies, University of North Dakota, Grand Forks. 

One further reference should be added to the 
References section based on the information ob
tained in connection with the ANG Coal Gasifica
tion Plant and Antelope Valley Power Plant propos
als: 
Dill, C.L. 1 978. 1 977 cultural resources inventory; Antelope 

Valley Station! ANG Coal Gasification Plant site, associated 
mining areas, and ancillary facilities. Two volumes, manu
script on file at State Historic Society of North Dakota. 
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AESTHETICS 

INTRODUCTION 

Only three comments were received on the Aes
thetics analysis. Minor revisions were made in text 
items; however, no changes resulted in significant 
modifications to conclusions or analysis results. 

MODIFICATIONS AND 
CORRECTIONS 

Draft Study 

On page 55, column 2, line 1 0, "(good)" should 
be changed to "(average)". 

On page 56, column 2, "intersity" should be 
changed to "intensity." 

On page 205, Lee Huber should be added to 
the list of participants from the North Dakota State 
Health Department. 

The title of Map 2-39 (Draft Study) should be 
changed to Scenery Units and Visual Sensitivity 
Zones. The legend should include a heading SctJn
ery Units above the word "Plains" and a heading 
Visual Sensitivity Zones after the legend line "Major 
Lakes in the Prairie Potholes Plains." Items 1 and 2 
of the legend should read "Missouri River Valley" 
and "Major Lakes West of Missouri Rlver/' 
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RECREATION 

INTRODUCTION 

Most of the comments on the recreation analy
sis dealt with impacts to the Fort Berthold Indian 
Reservation and came from representatives of the 
Three Affiliated Tribes. The primary emphasis of 
the comments was on jurisdictional issues and the 
need to provide additional information on tribal 
planning efforts. Discussions of the jurisdictional 
issue relative to recreation were for the most part 
already included in the Draft Study, but additional 
information is provided on tribal proposals for the 
Lake Sakakawea shoreline. Other comments dealt 
with minor technical changes or additions. 

MODIFICATIONS AND 
CORRECTIONS 

Draft Study 

On revised Map 2-42 in the map packet, the 
following historic sites have been added: 

County Site Nane 

Also, the Knife River Indian Villages National 
Historic Site should be changed from a Potential 
State Nature Preserve to a Federal Recreation 
Area. 

On Map 3-30, two legend items are reversed. 
Recreation Resources Physically Disturbed by 
Level 1 Projects should be shown in the legend as 
dark areas. Additional Use Zones should be shown 
in the legend as light gray ar�as. 

On Map 3-32, the legend should be clarified as 
follows: 

gray LJ Level 3 
High 
Moderate 

Also, delete the legend reference to "negligible." 

Legal Description 

Mercer 
Burleigh 
Burleigh 

Fort Clark Historic Site 
IX>uble Ditch Historic Site 
Men:>ken Irrlian Village 

Section 
Section 

36, T.  
21,  T .  

144 N. , R. 84 W. 
140 N. , R. 81 W .  

Mercer 

Dunn 

M::>rton 

Burleigh 
Burleigh 

Burleigh 

Historic Site 
Crowley Flint Quarry 

Historic Site 
Killdeer M::>untains Battle

field Historic Site 
Huff Irrlian Village 

Histor ic Site 
Chaska Historic Site 
Steaml::x:Xl t Wareh:>use 

Historic Site 

Camp Haocock Historic Site 

Section 22,  T .  139 N. , R. 78 W. 

Section 1 ,  T .  142 N. , R. 90 w. 

Section 33, T. 146 N. , R. 96 W. 

Section 8 ,  T.  136 N . , R. 79 w. 

Section 34 , T. 14 0 N. , R. 75 W. 

Section 31, T.  139 N. , R. 80 W. 
( in  Bisnarck) 

Section 4 ,  T .  138 N. , R. 80 W. 
(in Bisnarck) 

M::Lean Fort M3.rrlan Historic Site Section 15, T .  144 N. , R. 84 W. 
(:u:x::ation in Draft Sttrly correct for M::Lean County Historic Site 
of same name) 
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The last two sentences of paragraph four, 
column one, on page 1 76 should be revised to read 
as follows: 

Adequate tax revenues needed to build new 
facilities would not be available even with the 
increase in population. However, North 
Dakota Coal Impact Office funds would be 
available from existing coal production 
through severance tax collections and could 
be used to supplement other tax revenues. 

Summary 

The fourth sentence in column 2, page 33, 
should be reworded as follows: 

State law and subsequent regulations forbid 
energy conversion facility siting on federal, 
state, or local recreation areas, wildlife ref
uges, game management areas, hardwood 
draws, or unique natural areas. In addition, 
transmission facility siting is restricted in fed
eral or state parks, historic sites, monu
ments, landmarks, national wilderness areas, 
state archaeological sites, state nature pre
serves, and all local park and recreation 
areas. 

Fort Berthold Technical Supplement 

On page 77, the heading "Natural Values" 
should be changed to "General Recreation 
Values."  

On page 77, the first sentence in  the last para
graph should be deleted. 

On page 77, the last sentence should read as 
follows: "The Three Affiliated Tribes have proposed 
tribal administration for seven major areas along 
the shores of Lake Sakakawea to be managed as 
conservation and wildlife habitat areas." 

On page 85, the last paragraph should be de
leted. 
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ECONOMIC CONDITIONS 

a· 
INTRODUCTION 

Comments on the economic conditions section 
of the Draft Study were received from state, indus
try, and individuals within North Dakota. 

Many of the comments, from individuals in par
ticular, expressed a desire for more complete infor
mation concerning boom-bust cycles, probability of 
future development, and impacts from coincident oil 
and gas development. In most cases, it could only 
be explained that inherent uncertainties preclude 
any further analysis on boom-bust cycles or future 
development beyond that already analyzed in 
Levels 1 ,  2, and 3. In other cases (concerning oil 
and gas development in Stark and Dunn Counties, 
for example), additional information not previously 
available is now included. 

The North Dakota Regional Environmental As
sessment Program (REAP) questioned some incon
sistencies in income, population, and employment 
projections. These subjects were updated with 
more current information. 

Changes were also made because of industrial 
concerns regarding current and future levels of coal 
severance revenues available to the state for 
impact assistance. 

MODIFICATIONS AND 
CORRECTIONS 

Draft Study 

Even though the economic modeling indicated 
that the additional Level 2 development would not 
significantly impact Stark County, future coal devel
opment coincident with future large scale oil and 
gas development could conceivably generate sig
nificant social and economic impacts in Dickinson 
and Killdeer, as well as in the general area. Howev
er, indications so far are that oil and gas develop
ment in Dickinson has not created significant im
pacts on that community's infrastructure. According 
to Mayor Schank, there were some seismograph 
people in the area earlier in the year, most of 
whom have left. The mayor estimates that there are 
only approximately 30 to 40 new families (maxi-
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mum) in Dickinson directly related to oil and gas 
activity. 

Mayor Binnick of Killdeer feels that impacts from 
oil and gas activity are noticeable in that communi
ty. Housing seems to be the most highly impacted 
sector. Recent building includes two new motels, a 
six-plex, two four-plexes, two or three duplexes, 
and 1 0  to 1 5  new single family residences. In addi
tion, he feels that a new trailer court is needed. 
There is only one cafe open in town; the other two 
are closed due to health restrictions. The water and 
sewage treatment capacity of the town could 
handle double the present population as a result of 
a new well and remodeling of the sewage treat
ment lagoon. 

It is uncertain at this time how much additional 
oil and gas related impacts will occur in this area. 
Mayor Schank noted that seismic activity in the 
Dickinson area resulted in the most noticeable in
crease in people. The actual manpower require
ments for development and operations were not 
large due to the high degree of mechanization and 
automation present in modern day oil fields. 

The "total" column in Table 2-46 should read 
"Total State." 

Table 2-52 should include an entry of " 1 98" for 
Butte in 1 975. 

The footnote in Table 2-69 should read " . . .  
June 30, 1 979" instead of . . .  "June 30, 1 978." 

On page 1 25, the following clarifier should be 
added at the bottom of column one: 

The economic modeling used to predict 
future economic and social conditions in 
communities in the seven-county study area 
looked only at incorporated communities. It 
is likely that some unincorporated Communi
ties in the study area could also experience 
economic growth as a result of future energy 
development. The modeling procedure used 
is discussed in greater detail in the Econom
ic and Social Conditions Technical Supple
ment. 

Sector rows in Table 3-91 should be numbered 
1 through 1 3. The next to the last parenthetical 
statement on page 1 26 should read: "(sectors 3 
through 1 1  of Table 3-91 ). "  

Tables 2-60, 2-6 1 ,  2-63, 2-64, and 2-65 have 
been revised as follows: 

Figure 3-27 is revised as shown : 



REVISED TABLE 2-60 

7 County 
Burleigh Dunn McLean Mercer Morton Oliver Stark Total 

- - --

1978 19 , 818 1 , 628 4 , 264 2 , 666 7 , 408 1 , 036 8 , 151 44 , 97 1  
1979 20, 172 1 , 613 4 , 163 2 , 612 7 , 385 1 , 028 8 , 2 52 45 , 22 5  
1980 2 0 , 440 1 , 600 3 , 945 2 , 5 30 7 , 333 1 , 013 8 , 349 45 , 210 

1981 20 , 982 1 , 589 3 , 964 2 , 5 36 7 , 364 1 , 015 8 , 467 4 5 , 917 
1982 2 1 , 485 1 , 579 3 , 097 2 , 526 7 , 380 1 , 014 8 , 578 45 , 65 9  
1983 2 1 , 987 1 , 567 3 , 857 2 , 513 7 , 391 1 , 014 8 , 686 4 7 , 015 
1984 22 , 491 1 , 554 3 , 802 2 , 503 7 , 398 1 , 011 8 , 790 47 , 549 
1985 2 2 , 997 1 , 541 3 , 750 2 , 491 7 , 402 1 , 099 8 , 891 48 , 14 1  

-L 
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1986 2 3 , 501 1 , 529 3 , 698 2 , 4 78 7 , 402 1 , 008 8 , 991 48 , 607 
1987 24 , 008 1 , 5 17 3 , 644 2 , 466 7 , 398 1 , 006 9 , 088 49 , 12 7 
1988 24 , 512 1 , 504 3 , 592 2 , 452 7 , 390 1 , 004 9 , 182 49 , 636 
1989 25 , 018 1 , 490 3 , 537 2 , 438 7 , 381 1 , 002 9 , 2 71 50 , 137 
1990 2 5 , 525 1 , 4 78 3 , 486 2 , 428 7 , 368 1 , 000 9 , 358 50 , 643 

1991 26 , 029 1 , 463 3 , 4 3 3  2 , 413 7 , 351 998 9 , 440 51 , 12 7  
1992 26 , 535 1 , 450 3 , 381 2 , 399 7 , 33 3  995 9 , 52 1  5 1 , 614 
1993 2 7 , 041 1 , 436 3 , 332 2 , 387 7 , 310 991 9 , 5 98 52 , 095 
1994 2 7 , 554 1 , 422 3 , 2 78 2 , 372 7 , 285 989 9 , 6 7 3  52 , 573 
1995 2 8 , 047 1 , 408 3 , 2 30 2 , 356 7 , 258 986 9 , 742 53 , 027 

1996 2 8 , 548 1 , 395 3 , 179 2 , 341 7 , 229 983 9 , 807 53 , 482 
1997 2 9 , 048 1 , 380 3 , 130 2 , 326 7 , 196 980 9 , 872 53 , 932 
1998 29 , 548 1 , 366 3 , 082 2 , 312 7 , 162 977 9 , 935 54 , 382 
1999 30, 047 1 , 352 3 , 032 2 , 295 7 , 125 973 9 , 996 54 , 820 



REVI SED 
TABLE 2 - 6 1  

Pro j ec ted County Employment A s  P erc ent of 
To ta l Pro j ec ted S even-County Employment 

Year Bur leigh Dunn McLean Mercer Mor ton Ol iver 

1 9 8 0  

1 9 9 0  

1 9 9 9  

SOURCE : 

4 5 . 2 3 . 5  

5 0 . 4  2 . 9  

5 4 . 8  2 . 5  

Nor th Dako ta 
P rogram 1 9 7 7  

8 . 7 5 . 6  1 6 . 2  2 . 2  

6 . 9  4 . 8  1 4 . 5  2 . 0  

5 . 5  4 . 2  1 3 . 0  1 . 8  

Regiona l Environmental As s e s sment 

REVI SED 
TABLE 2 - 6 3  

Ba sel i ne Forec a s t  P er Capita I ncome S P R  7 & 8 

Year P er Capi ta I ncome 

1 9 7 5 $ 4 , 5 2 0  

1 9 7 6 4 , 8 7 6  

1 9 7 7 4 , 9 1 6  

1 9 7 8 4 , 91 3  

1 9 7 9 4 , 9 7 5  

1 9 8 0  4 , 9 8 0  

1 9 8 1  5 , 1 0 6  

1 9 8 2  5 , 2 0 6  

1 9 8 3  5 , 3 0 0  

19 8 4  5 , 3 9 2  

1 9 8 9  5 , 7 9 9 

1 9 9 4  6 , 1 58 

1 9 9 9  6 , 5 5 8  

SOURCE : North Dakota Reg iona l Environmenta l A s s e s sment 
Program 1 9 7 7  

1 33 

Stark 

1 8 . 5  

18 . 5  

18 . 2  



REVI SED 
TABLE 2 - 6 4  

Basel ine Forecast Persona l I ncome S PR 7 & 8 
( Thousands of 1 9 7 2 Dol lar s )  

Year P er sonal I ncome 
1 9 7 5 $ 6 2 6 , 0 9 0  

1 9 7 6 6 7 7 , 2 68 

1 9 7 7  6 9 0 , 0 9 7  

1 9 7 8 6 9 7 , 5 1 2  

1 9 7 9 7 1 2 , 4 7 6  

1 9 8 0  7 1 9 , 3 2 6  

1 9 8 1  7 4 5 , 7 0 4 

1 9 8 2  7 6 8 , 1 2 1  

1 9 8 3  7 9 0 , 5 3 7  

1 9 8 4  8 1 2 , 9 54 

1 9 8 9  9 2 5 , 0 3 6  

1 9 9 4  1 , 3 07 , 1 1 8  

1 9 9 9  1 , 1 4 9 , 2 0 0  

SOURCE : Nor th Dakota Regiona l Environmental Assessment 
P rogram 1 9 7 7  

REVISED 
TABLE 2 - 6 5  

Baseline Foreca � t  Tota l  Business Ac tivity S PR 7 & 8 
( Thousand s  o f  1 9 7 2 Do llar s )  

Year Bu s iness Ac t ivit� 
1 9 7 5 9 2 3 , 7 5 5  

1 9 7 6 9 9 8 , 5 5 0  

1 9 7 7  1 , 019 , 2 7 3  

1 9 7 8  1 , 0 3 0 , 4 54 

1 9 7 9 1 , 0 4 8 , 2 1 4  

1 9 8 0  1 , 0 5 5 , 3 2 2  

1 9 8 1  1 , 0 91 , 4 3 6  

1 9 8 2  1 , 1 2 3 , 5 7 9  

1 9 8 3  1 , 1 5 5 , 7 2 1 

1 9 8 4  1 , 1 8 7 , 8 6 1  

1 9 8 9  1 , 3 4 8 , 5 6 6  

1 9 9 4  1 , 5 0 9 , 2 6 9  

1 9 9 9  1 , 6 69 , 97 4  

SOURCE : Nor th Dakota Regional Enviro nmenta l As sessment 
P rogram 1 9 7 7  1� 



...... 
(,0) 
01 

Z c:: 
3 
0-ro .., 
0 -.. 
m 
3 

"0 
0 -< ro ro VI 

R EVI S E D  F I G U R E  3-27 

E MPLOYM E NT R E LAT E D  TO L EV E L  1 D E V E LO PM E NT 
1 1 000 l 
1 0000 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

1 976 1 978 

,-- , 
I " 
J .......... 

" Total Direct (Construct�on & Operations) 

I - - " and I ndirect Employment. 

, \ 
, " 

, 
....... - - - , " 

, " 
, 

........ ....... _ - - - - - - - -

- _ . "  � ,. - • - • - • - • -- . -- • Cumulative Indirect Employment . -/ --. . _ . - . _ . - . - . 

1 980 1 982 

. 
" 

1 984 1 986 

"" Total Direct level l Employment -- -- - -- -- --

ANC 

1 988 1 990 1 992 1 994 
Note: 1980 ANG Coal Gasification Co. includes 1680 pipeline jobs outside of seven county study area. Mine employment includ� conversion facility en.ployment. 

SOU R C E :  D i rect employment estimates by indu stry. I nd irect emp loyment estimates by North D a k ota Region a l  E nv ironmental 

Assessment Program, 1 977 



Chapter 4 (Mitigating Measures) should mention 
that economic impact assessment methodology 
and the relevancy and accuracy of data should be 
monitored. If this monitoring is done, it is likely that 
future modeling effects would benefit from any re
finements in data col/ection and projection tech
niques. As the modeling becomes more accurate 
through these improvements, the response to fore
casted impacts by legislators and decisionmakers 
would also become more effective and useful. 

As an example, the 1 978 update and expansion 
of the North Dakota Regional Environmental As
sessment Program (REAP) model will provide North 

Dakota legislators with more accurate information 
upon which to base decisions concerning the eco
nomic future of the state. It is suggested that any 
economic assessment model which is used by 
decision makers be one which has been updated 
and expanded as new information and/or tech
niques become available. This will require the users 
of any such model to make certain that the most 
recent employment, population, income, and tax
ation information is used in a model which is cur
rent and reliable. 

Table 3-93 and 3-1 01 have been revised as 
fol lows : 

REV I SED 
TABLE 3 - 9 3  

Pro j ec ted Per Capita I ncome for Southwestern 
Nor th Dakota With Level l Development 

( 1 9 7 2  Constant Do l lar s )  

Per Cap i ta Income Per Capita Income 
Year Wi thou t Pro j ec t s  With Level 1 Pro j ects D i f f erence 
1 9 7 5 4 , 5 2 0  4 , 5 2 0  0 

1 9 7 6  4 , 8 7 6  4 , 8 7 6  0 

1 9 7 7  4 , 9 1 6  4 , 9 8 2  6 6  

1 9 7 8  4 , 9 1 3  4 , 9 8 0  6 7  

1 9 7 9 4 , 9 7 5  5 , 0 6 9  9 4  

1 9 8 0  4 , 9 8 0  5 , 3 6 2  3 8 2 

1 9 8 1  5 , 1 0 6  5 , 5 5 6  4 5 0  

1 9 8 2  5 , 2 0 6  5 , 6 3 0  4 2 4  

1 9 8 3  5 , 3 0 0 5 , 2 6 5  -3 5 

1 9 8 4  5 , 3 9 2  5 , 4 6 1  6 9  

1 9 8 9  5 , 7 9 9  5 , 7 9 3 - 6  

1 9 9 4  6 , 1 5 8  6 , 1 2 2  - 3 6  

1 9 9 9  6 , 5 5 8  5 , 4 8 4  7 4  

SOURCE : Nor th Dakota Reg ional Environmenta l As s e s sment 
Program 1 9 7 7 .  

NOTE : Data i s  for a l l  counties in s tate p l anni ng regions 
7 and 8 except Emmons , Kidder , and S her idan . 

136 

% Change 
0 

0 

1 

;L 
2 

8 

9 

8 

- 1  

1 

0 

- 1  

1 



REVISED 
TABLE 3 - 1 0 1  

Pro j ec ted Per Capita Income in Southwestern North Dakota 
With To tal Level 2 Development 

( 1 9 7 2  Constant Do l lar s )  

Per Capita Income Per Capita I ncome 
Year Wi thout Proj ects With Level 2 Projects Difference % Change 

1 9 7 5 4 , 5 2 0  4 , 5 2 0  0 0 

1 9 7 6 4 , 8 7 6  4 , 8 7 6  0 0 

1 9 7 7  4 , 9 1 6  4 , 9 8 2  6 6  1 

1 9 7 8  4 , 9 13 4 , 9 8 0  6 7  1 

1 9 7 9  4 , 9 7 5  5 , 0 6 9  9 4  2 

1 9 8 0  4 , 9 8 0  5 , 3 6 2  3 8 2  8 

1 9 8 1  5 , 1 0 6  5 , 5 9 6  4 9 0  1 0  

1 9 8 2  5 , 2 0 6  5 , 6 4 8  4 4 2  8 

1 9 8 3  5 , 3 0 0  6 , 2 4 5  9 4 5 1 8  

1 9 8 4  5 , 3 9 2  5 , 5 2 6  1 3 4  2 

1 9 8 9  5 , 7 9 9 5 , 7 7 4  - 2 5  0 

1 9 9 4  6 , 1 58 6 , 0 97 - 6 1  - 1  

1 9 9 9  6 , 5 58 6 , 4 4 8  - 1 1 0  - 2  

SOURCE : North Dakota Regional Environmenta l Assessment 
Program 1 9 7 7 . 

NOTE : Data are for a l l  counties in state planning req ions 
7 and 8 except Emmons , Kidder , and Sher idan . 

Summary 

The first money bag in Figure 23 (page 37) for 
Level 1 and Level 2 should be 285 instead of 385. 
The last money bag in Level 1 should be 1 ,892 
instead of 2,445. The last money bag in Level 2 
should be 3,501 instead of 5,31 9. 

Fort Berthold Technical Supplement 

The Fort Berthold portion of the Draft Study and 
the Fort Berthold Technical Supplement were pre
pared by a representative of the Three Affiliated 
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Tribes and reviewed by the Natural Resources 
Planner and Coordinator for the Three Affiliated 
Tribes and by the Environmental Coordinator for 
the Bureau of Indian Affairs in Aberdeen, South 
Dakota. Although the Tribal Representative at
tempted to obtain information, there are a number 
of problems due in part to a general lack of eco
nomic data covering the Reservation. Without the 
existence or availability of this information, it is vir
tually impossible to assess existing economic con
ditions and make forecasts concerning impacts 
from energy development. Even so, the author has 
attempted to qualify the magnitude of impacts in 
those cases where hard data and quantification 
were impossible to obtain. 
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SOCIAL CONDITIONS 

INTRODUCTION 

Comments on the Social Conditions section of 
the Draft Study were received from academic, state 
government, and conservation group sources. The 
geographical locations of the academically-based 
commentators are outside the State of North 
Dakota, while state agency and conservation orga
nization reviewers are located in North Dakota. 

The university personnel who prepared state
ments differed in their orientations. The focus of 
one set of comments was on the attitudinal study. 
The methods used in completing the research (the 
fundings of which are displayed in Chapter 2, Social 
Conditions) were questioned and severely criticized. 
These comments, incorporated indirectly in the tes
timony and directly in the written remarks of a con
servation group representative, are based on the 
belief that relatively unstructured, ethnographic re
search is more valuable than structured social re
search. The response herein reiterated the asser
tion that reliability is enhanced through structure, 
that the scholarly reputation of the researcher is 
quite sound, and that attitudinal, not behavioral, 
analyses were judged most appropriate for the "ex
isting environment" section of the Draft Study. 

, 

The second series of comments from another 
person in an academic setting are generally direct
ed toward the impact-mitigation sections (Chapters 
3-5) of the Draft Study. While generally complimen
tary, these perceptive and well-documented re
marks indicate that some aspects of the analysis 
required simple elaboration or clarification,  but no 
substantive changes were required. 

One individual attached a series of articles and 
speeches for use by the study team. One dealt with 
the relationship between human pathology and 
social environment, another with a mental health 
specialists' experiences in Gi llette, Wyoming, and 
another with rural industrialization and its social
demographic effects. A fourth attachment was an 
overview of social and economic issues associated 
with coal development. These documents rein
forced the analysts' ideas on the severity of the 
social impacts anticipated. The conclusion of these 
reports, though much more elaborately stated, are 
consistent with the conclusions of the original as
sessment. 

A major concern expressed through a state gov
ernment representative, a conservation group 
member, and others, was on the effects of air qual-
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ity deterioration on human health. Several sources 
stated that the Social Conditions section of the 
Draft Study failed to adequately address this issue. 
Such information, to the extent available, is now 
located in Part 1 ,  Climate and Air Quality. 

A final series of comments, both written and 
oral, were received from a conservation group 
member who severely criticized the attitudinal 
study. These concerns were focused on the plan
ning, execution, analysis, reporting, and application 
of the research. Part 2 reiterates the rationale 
behind the research, the strengths of the chosen 
approach relative to other methods, and asserts 
that the research was conducted by a respected, 
locally experienced, and skilled social analyst. 

MODIFICATIONS AND 
CORRECTIONS 

Draft Study 

The second sentence under Social Conditions 
on page 1 36 should read: Population growth, par
ticularly in Beulah, Hazen, and Killdeer, would be so 
rapid that dramatic changes in social conditions 
would be inevitable and, at least temporarily, chaot
ic and uncertain. 

The third sentence under the Family on page 
1 36 should read: However, expanded coal develop
ment would likely cause some of this socialization 
to be transferred from traditional structures, such 
as the family, to non-traditional groups, such as the 
schools, social service agencies, and emergent ref
erence groups. 

Revised Map 2-45 follows: 

References 

References should be amended to include the 
following: 
Schneider, Don 1 977. Personal interview, Gillette, Wyoming. 
Weisz, Robert 1 977. Personal interview, Gillette, Wyoming. 
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Revi sed Map 2-45 

FORT B E RT H O L D  I N D I AN R E S E RVAT I O N  

Homestead Area 

• 

I I 

I 
• I 

MO UNTRA I L  I 
- - - - - - _ . 

Homestead Area 

McLEAN 

WARD 

- - - --

Manda ree - Western 

K I L LDE E R  

• 

- - - -

DUNN C E NT E R  

• 
• 

NCPL 
Project Area 

D U N N  

1 0  

Reservation L ine 
County L ine 

I 
• 

White Shield 

E a stern Segment 

Twin Bu ttes - Southern Segment 

HALLI DAY 

• 

• 
I 

I 
: Basin Project Area . I ANC Project Area • 

DOD
-
GE l 

• I .  . ZAP I

I GO� D E N  
VAL L E Y  

• 

M E RC E R  

.B E ULAH 

lCoyote 1 Project Are. r-I 

o 1 0  20 

Scale in Miles 

SOU RCE : I n ventory of Water Resources; Fort Berthold I nd ian Reservation North Dakota 1 977 

1 40  



LAND USE 

INTRODUCTION 

The Roosevelt-Custer Regional Council for De
velopment has pointed out that Dunn County adopt
ed county zoning ordinances and a comprehensive 
land use plan on December 6, 1 977. As a result of 
extensive planning and public input, the compre
hensive plan includes alternatives for the projected 
impacts of potential energy developments. Zoning 
has also been laid out to guide an orderly county 
development; however, this additional information 
does not amend the land use analysis. 

The Dakota Resource Council expressed con
cern regarding Level 1 and 2 permanent acreage 
disturbance. Of the total 336,1 34 acres proposed 
for leasing, land disturbance was projected at 
92,461 acres, thus leaving 243,673 acres sup
posedly in excess of development's needs. Surface 
disturbance was based only on the acreages where 
some type of surface disturbance activity would ac
tually occur; however, other non-surface disturb
ance effects, such as noise, visual intrusions, etc., 
were identified throughout the draft analysis. 

Also expressed was concern over rights of sur
face landowners who do not control mineral rights 
under their surface lands. The North Dakota Public 
Service Commission (PSC) can not issue a permit 
to surface-mine land unless the application is ac
companied by statements of consent, executed by 
each surface owner within the permit area, to have 
surface mining conducted on his land. However, if 
surface owner consent cannot be obtained, district 
courts can authorize the PSC to issue the mining 
permit without the surface owner's consent. To 
issue this order, the court must be satisfied that the 
surface owner will be adequately compensated for 
lost production, lost land value, and loss of the 
value of improvements due to the mining activity. 
Also, the Secretary of the Interior cannot enter into 
any lease of federal coal until the surface owner 
has given written consent to enter and commence 
surface mining operations. Surface landowners 
whose land may be suitable for surface mining will 
be consulted in early 1 979 and asked to state their 
preference for or against offering such federal coal 
for lease, if needed. In those areas where a signifi
cant number of surface owners have stated a pref
erence against the offering of the coal for lease, 
the Secretary shall, in his discretion, but to the 
maximum extent possible, refrain from leasing coal 
for development by methods other than under
ground techniques. Persons who are or who may 
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be adversely affected by surface mining can peti
tion the regulatory authority to have the land in 
question designated as unsuitable for all or certain 
types of surface mining or to have such a designa
tion terminated. A survey of the surface which has 
been leased over coal within five of the seven 
counties of the study area indicates that an aver
age of 60% of the surface has been leased. Valid 
written consent (a surface lease) given by any sur
face owner prior to enactment of the Surface 
Mining , Act will be considered as surface owner 
consent for leasing of federal coal, if needed. 

Another concern was the failure of the Draft 
Study to assess the impacts after the proposed 
projects end. It was reiterated that the environmen
tal conditions after projects are terminated was dis
cussed throughout the Draft Study under each envi
ronmental ·component. Chapters 5, 6, and 7 particu
larly address these issues. Detailed treatment of 
this subject, however, would be highly speculative. 
Because of the uncertainty surrounding the timing 
and magnitude of future energy and economic de
velopment beyond Level 2, it is impossible at this 
time to forecast the magnitude or timing of any 
possible turndown in economic activity. 

A representative of the Dakota Resource Coun
cil noted that "a permit had already been granted 
for the (American Natural Gas Coal Gasification 
Plant and Antelope Valley Power Plant) site on land 
containing 535 acres of prime farmland." Concern 
was expressed as to the status of prime farmland 
in the facility siting permit decision process. At the 
time of the writing of the Draft Study, North Dakota 
regulations did place prime farmland into the exclu
sion criteria for siting of energy conversion plants. 
Those regulations were revised in February 1 978 to 
add the provision that exclusion would not apply to 
involved blocks of prime farmland of such small 
acreage as to be of negligible impact on agricultural 
production. The American Natural Gas application 
involved soils with small, isolated prime farmland 
acreages. 

It was noted that mileage distances and impact 
analyses were based on a straight line between 
origin and termination of lines involved in energy 
development. A check with the companies shows 
that the Coyote project transmission line mileage 
would not change and the Antelope Valley project 
transmission line mileage should increase over the 
straight line mileage by only about 4% . 

Concern regarding consideration of Fort Berth
old Reservation jurisdictions and land use impacts 



was expressed by the Three Affiliated Tribes. Work 
groups included a representative from the Fort 
Berthold Reservation, the North Dakota Indian Af
fairs Commission, and the Bureau of Indian Affairs. 
All reservation information was based on data pro
vided by those representatives. They also prepared 
a technical supplement which provides a detailed 
treatment of impacts to the Fort Berthold Reserva
tion. 

A question regarding reclamation to 1 00% of 
pre-mining productivity within 3 to 5 years is dis
cussed in the vegetation section. 

MODIFICATIONS AND 
CORRECTIONS 

Draft Study 

On page 76, column 1 ,  "Railroad," the following 
information should be added after the last para
graph: 

" Table 1 represents the existing and forecasted 
eastbound Burlington Northern coal train traffic 
originating from mines in the Fort Union and 
Powder River formations in eastern Montana and 
northern Wyoming." 

TABLE 1 

Exi sting and Forecasted Da i ly Coa l Tra in Tra f f ic!! 
Through Montana 

Ra il segment
Y 

Existing 1 9 9 0  Forecast 

Huntley to Sarpy 3 6 . 4  

Sarpy to Nichol s 6 1 6 . 8  

Nicho l s  to For syth 1 0  2 3 . 9  

!I I ncludes empty backhaul s .  

Y F igures are no t cumulative among segment s .  For example , 
the Nicho l s  to For syth segment currently handles four 
more coal trains than the Sarpy to Nicho l s  segment .  

SOURCE : Data on exis ting traffic - Bur l ington Nor thern 
1 9 7 7 . Da ta foreca sts from I nter state Commerce 
Commi s s ion 1 9 7 6 .  
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Table 1 shows that the Nichols to Forsyth seg
ment of the Burlington Northern in Montana, eas
ternmost of the three segments, is currently averag
ing 1 0  trains per day. This amount of traffic contin
ues on through western North Dakota to markets in 
the eastern U.S. By 1 990, this traffic is expected to 
increase by 1 39% to a new daily traffic figure of 
23.9 trains. 

Consequently, the 344 daily rail car traffic asso
ciated with the proposed action (approximately 3-4 
trains) estimated in Chapter 3, land Use, would be 
further increased by the 23.9 trains traveling 
through the seven-county study area in 1 990 to and 
from Montana and Wyoming mines. 

Noise, dust, odors, and traffic congestion are 
the major impacts upon local inhabitants resulting 
from increases in rail traffic, especially through 
small towns where residential and commercial ac
tivities may be in close proximity to rail lines. There 
are several small communities adjacent to Burling
ton Northern rail lines in the study area which 
would be impacted by this increase in traffic. Health 
and safety problems may occur, depending upon 
many factors such as weather, existing safety facili
ties, proximity to tracks, length of trains, and traffic 
volume. 

On page 77, column 4, Counties, paragraph 5, 
the next to the last sentence should be replaced 
with: 

As a result of extensive planning with much 
public input, Dunn County adopted county 
zoning ordinances and a comprehensive 

land use plan on December 6, 1 977. The 
comprehensive plan includes alternatives 
which take into account the projected im
pacts of potential energy developments. 
Zoning also has been laid out to guide an 
orderly county development. 

On page 78, column 2, "land Use: Federal Coal 
Study Areas," paragraph 1 ,  lines 1 5  and 1 6  should 
be changed to: "the greatest amounts are N-1 B 
(3%), N-3A (3%), N-3B (4%), and S-3 (2%)." 

On page 1 48, column 2, "land Use: Federal 
Coal Study Areas," paragraph 1 ,  line 1 3  should be 
changed to: "also result in the disturbance of up to 
2,772 acres of potential. . .  " 

On page 1 66, column 3, Applicants' Commit-
ments, item 4, lines 4 and 5 should read: 

Under the siting criteria, irrigated land and 
prime farm land (except in such small acre
age as to be of negligible impact on agricul
tural production) are exclusion areas. 

The proposed gas pipeline on Map 2-49 is mis
takenly represented in blue as a 30-inch proposed 
water pipeline. The pipeline should be gold and 
would connect with the proposed Northern Border 
Pipeline, which should also be shown. Revised Map 
2-49 is included in the map packet. 

Map 2-51 , Subsurface Ownership, will be re
printed and available at a later date. Meetings be
tween state agencies, BlM, and printers are cur
rently still planning how the map can be revised to 
be of maximum benefit for long-range use. 
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I ,  

MODIFICATIONS AND 
CORRECTIONS 

Draft Study 

AL TERNATIVES 

'Million" should be "billion" on line 2, paragraph 
4, column 3, page 202. 

Summary 

Under the Coal Export alternative on page 47, 
the first sentence should be revised to read: 

A large amount of the coal currently mined in 
the seven-county study area is connected to 
electrical energy within the area and is then 
exported by transmission lines for use out
side the state. 
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REFERENCES 

An introductory line stating "Authors and work 
groups are found in Chapter 9 and are not repeated 
under these references," should be added. 
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The HUIII4ft SIde of 
Coal Energy Development 

P. O. Box 183 
Paonia, Colorado 81428 
(303) 5Z7·3Z68 

: r .  ��1wi.n .�3 idl i c L  

Wilham R. Freudenbuq!\:. 
Prln\;lpal In\'e stigator 

OR 
D e pa r tment of Sociology 
Yale Univer8ity 
New Haven, Connecticut 0652.0 

(Z03) 4 3 6 - 2 3 3 9  

t'3.te I)i.rector , ,ureau o f  L<iml ."Ianagcment 
c/o :;est _Central Nortl-) JakotA. 

:iep;1.onal "�nv i ronmental Impact ";tudy 
�Ul te 2, (;a;)i tol !'lace 
' 5)1 }Oo. 1 2th (·t . 
:'ismarc k ,  �: , 58501 

, fLank YO'.1 for t l-J e  o�)Portun l.. ty to comment on ti1e recently corn
nleted draft o f  the ..Jest-::: entral North Jakota Iiegional :::nviron
ment3.1 Impact ;tudy . 

·' irpt of a l l , please accent my compliments along w i tr my com�ent s .  
(au 'lnd y?ur .<; tarf deserve conp;ratu�ation� for a job well done , 
at lea<;t 1n the area o �  Ils.sess1np; llkely social impact" A l -
thoup:1-) t-:ere i s  naturally s t i l l  room for improvement , t � l s  �tacu
ment i:; c l earl ! superior to most exi � ting environmental lr:lpact 
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t l-) i s  regard . 

'loweve r ,  wl-)ile comnliments are botl-) nice to hear and we l l -dese rved. 
for your �ocial imnacts a3se ssment tea!Tl, they w i l l  not be a s  u s e 
ful to 'you i n  iml)roving the f i n a l  document as constructive c r i t i 
c i ."' ms w i l l  be ; 'lccordingly , m o s t  o f  thi!': l e t t e r  w i l l  consist o f  
tl1e h t t e r .  
�ir!' t ,  a s  I SU."'Dect y o u  a r e  a l ready aware , there a r e  a number o f  mino� error.'" i n  tl-Je document t l-J a t  can b e  t!iken care of b y  <; i mple ��;�l��� a

J��� ! �a
����/c"o.lr editors have not alread.y found them, 

--"J8p:e 1 }'<) now conta ins the statement that " growth ... would be so � ranid th':lt SOcial cond i t ions would be inevitablen (by defini- ..---
t i o n ,  if neople are involved , social cond it ions are K inevitable" under any c i rcumstance s .  aren I t they ? ) ;  --there do not currently a ppear to be full citat ions for " \�e isz 
1 9 7 7 "  and "::ci1neider, 1 977 , '  which are cited on nages 1 )6 and ' 
1 )7 ,  resoectively ; 

- -
�i;�0��\;:

i
�h�

i
5�� 

s
���c��or��1��i: (r:���� r���

t 
,: t���n�i��i c " ) '  a s  the nreferred adjective ; :nost d i c t ionaries and mo s t  readers 

Mr, Edwin /.a idlicz , :ooge two 

( including this one) would rather read o f  " t echnolop;ical im
provements , "  for exampl e ,  than o f  " t echnologic" ones. 

I'!owever, since i t  seems likely thnt most such minor errors w i l l  
b e  corrected i n  t h e  final version o f  t h i s  study . t h e  relTB inder 
of the oresent letter w i l l  be devoted to the a c t ua l  content of 
the study , :,ecause I am not closely familiar with the actual 
study region, I will offer no comments on portions o f  the s tudy 
which relate exclus ively t o  the region ( for exampl e ,  on the de
scription of the current f>ocial environment ) ,  and w i l l  instead 
confine my rerrarks t o  those which are genera l l y  applicable in 

energy growth regions o f  the Hocky Mountain and Great Plains 
states . 

( 1 )  t" ir�t and foremo s t ,  1 applaud YOtlr s tudy team ' s  explicit 
recogn i t ion that economic effects o f  a prO?OSed action Can be 
quite d i fferent from its social effect s ,  This s tudy i s  both 
unusual and laudable in that it is not seduced by the word M socio_ . 
econom i c "  into pretending that economic effects somehow � take 
care of" social effects as w e l l , !:tooial effects are social ef
fec t s , and by dealing wit� them as such this s t udy has set an 
example which deserves to be followed in all future ELM EISs. 
Tl1e Dresent study also deserves pra i s e  (and more company than 
it has amonjl" ci.lrrent E13s ) for the fact that it anpears t o  have 
taken advantage o f  current research knowledge , and for its straight
forward acknowledgement of the unfortunate fact that W it is un
likely that Rocial impacts ( from such a substantial degree of 
develooment) would be mit igated" (page 1 77 ) .  That i s  the kind 
o f  statement that few o f  us like to read , but it points out a 
relevant and important fact that w i l l  not go away 1f we s i m:ply 
pretend i t ' s  not there , and tloat is after all one o f  the prilTBry 
bene f i c i a l  purpOses of an t:I:-; ,  

( 2 )  '!'h i s  study doe.'l a much better job than most i n  avoiding what 
I have come to call " t he edifice complex" _ _  talking about impacts 

on fac i l i t i e s  and service a�encies (sewer sys tems and ool 1ce de
partment s ,  for example ) ,  to the exclusion o f  any d i s c u s s ion of 
imoa c t s  on actual human beings . !leverthe le s s ,  as noted above , 
t�ere is o f  course s t i l l  room for imDrovement . In particular, 
t"',e s tudy states (na.ge 1 )6 )  that socializat ion will " be trans
ferred from the family t o  schools and social Service a�enc ies . "  
'.y own research findinp:s ( from western Colorado) indicate that 
a ,Q;ood deal o f  socialization is already �andled by the schools 
and by tJ-,e community at large in a pre-gro\\lth community ; the sud
den influx o f  enerp;y-related p.:rowth does make any oarticular fam
i l v ' s  socialization o f  YO;Jth less effective , on average (as your 

dra f t  currently indicates ) ;  however, my research clearly shows 
tJ-,;).t !'or tJ-,e no:;t part the s o c i a l i za t ion i s  neither t ransferred 
t o  nor nrovided �y schools , formal social service agenc i e s ,  or 

any oti1er nublic en t i t ies , oerhavs a t  least partially because a l l  
o f  tl-Je above a r e  suddenly faced with a w"',ole range o f  n e w  prob
lems . ':'he 8ocialization experience s imnly becomes l e s s  coherent; 
i :' Clonv groun takes up t'1e slack, i t  is likely to be a grout> of 
an ado le.,;cent ' s  r.;ore deviant peers - -an outcome which has stressful 
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consequences for the young person involved as well as nega t ive 
consequences for the community ' s  deviance ra tes , ( In fac t ,  an 
anal ogous argument appl ies to a community I s crime rate ove ra l l :  
T o  a large extent , deviant a c t i v i t i e s  which a.re kept i n  check 
by informal mechanisms and interpersonal acqua intances in a sta
ble community w i l l  ' S imply not be monit ored as effectively ( i f  
those informal mechanisms are broken down b y  t h e  sudden arrival 
o f  more people than can be contained within them) by any of the 
more formal mechanisms , such as police forces and jails ; i f  there 
is a sudden increase in popula t i o n ,  1 pred i c t  Quite confidently 
that there w i l l  be an eQually sudden but more than equal increase 
in the local crime rate no matter how many add i t ional off icers 
are brought in to beef up the exist ing police force . )  

0 )  The study states ( page 1 )6 )  that the elderly w i l l  have the 
grea t e s t  difficulty in coping with the l ikely rapid rate of change 
in t h e i r  commlUli t i e s , and this is a prediction often found in 
the relevant l iterature , However, my own research clearly ind i 
cates that t h e  � l east elderly " - -the young, and oart icularly the 
adolescent ma l e s -_have an even greater difficulty in adaot ing 
to the change s .  This is partly because of the fragmentation of 
the socializ.ation process noted above , and partly because they 
are less likely t o  see growth as a positive change for the i r  com
munities (despite the fact that they are much more likely , on 
average , t o  get jobs from such an exne.nsion o f  the local econo
my ) ;  but it is p9.rtially also because they are at a stage of their 
l ives when they are just discovering the people they are likely 
to become (unlike t h e i r  grandpa.rent s ,  wno have s i x t y  years of mo� 
mentum to keep themselves on cours e ) ,  and partly also because the 
reali ty o f  the changes are brought home t o  them much more force
fully , in that they encounter newcomers firsthand every day they 
attend classes . 

( 4 )  The study cannot be flra ised too strongly for its repea ted re
cognition that the severity o f  social chaos created w i l l  for the 
most :!=8rt be a fUnction of one vital variable--the rate of the 
population influx into each community __ and for pointing out the 
s i mple and powerful ( but often overlooked) fact that the best we.y 
to avoid the agony would be to lower the rate o f  growth to h i t  

a n y  one commun i t Y  a t  any one time , by means o f  judiciously con
troll ing the t i m i ng ,  type, and placement o f  the developments that 
are allowed. In fac t ,  i f  anything, the document as it currently 
stand.'l understates the s ignificance (and the beneficial conse
quencesT'Ci"rsimply slowing down the influx, e . g ,  by rational sched
uling o f  leases , by re-locating the fac i l i t i es t o  regions which 
have the ?Opulation to support them, and by eXDortin!,,:" the coal 
(after mining) to the regions where the end-product energy w i l l  

be u t i l iz ed .  

(. 5 )  �'ina l l y , i n  l i ght o f  the extreme imnortance o f  the nATE of 
change (not the S imple fact that a community is changing , or grow
ing a t  a. more normal rate ) ,  the final version of this study ought 
to either retract or else to provide add i t ional evidence t o  support 

' · r ,  Edwin �.a i d l i c z ,  oage four 

tl1e Ils <;ertion tl1at the quickening pace o f  l i fe , increasin,Q; inter
ner!'lonal confl ict , and increasing persona 1 a.nxiety menti oned in 
the study �would nrobably occur in North Dllkota regardlesR of 
whether or not coal deve lonment i s  expanded, � (These words are 
found on page 1 ) 8 ,  and echoed later on pages 1 94-19.5 , )  It i s  
unQue st ionably true that some form of change i s  ine v i table i n  any 
community at any time in h i s t ory , but it is not true that a l l  sec
t i ons of our na t ion are becoming " urbanized" a t  the present , nor 
i s  it true t hat changes even HEf"I.O'l':2LY approximat in,Q; those l i kely 
t o  result from rrassive c oa l  develonment in the region would occur 
even i f  no .such development takes place, �;tnce no other d i s turb
ance factors are mentioned in the current document as the likely 
source of the envis ioned changes ( should the coal deve lonment not 
take place ) ,  it appears that there are only two po.ssible ';O.lrces 
for those change s :  Urbanization o f  the region, or the general 
" trend o f  the times . "  (et t h i s  doc'-1ment ' s  own data clearly indi
cates that most of the study region shows absolutely no histori
cal ev idence o f  a trend toward urnaniza t ion over the last several 
decades , and it seem<; highly unlikely that these h i storical trends 
w i l l  alter themselves drastically unles.c; they are im:!=8cted by an 
outside force com:!=8rable in ma.101itude to the proposed coal devel
opment . And changes a t t ributa.ble to the trends o f  the t imes are 
so vastly d i fferent from those likely t o  be caused by coal devel
opment that the two are not even comparable; the former are so 
,Q;radual as t o  be unno t i c eable on a day-to-day ba s i S  ( pa rtly be
cause " e v e rybody else" i s  going through the same cha�es a t  the 
<;ame time ) ,  and rural North Dakotans are in fact even less l i kely 
to have trouble ad,lustin,Q; than the rest o f  America, since rural 
areas in the midsect ion of t h i !>  country do not generally respond 
as s k it t i shly to the fads and fashions of the day . .. 3y contra s t ,  
t h e  propOsed level o f  coal development would cause communities 
o f  the region to cl,ange much MORE ranidly than other sections o f  
t h e  country , a nd  in a manner over which local residents 1II i l l  ap
near to have annOYingly l i t t le cont ro l . 

F'inally , I have only one further change which I would recommend 
for t�e final version o f  this report : A l though the current for
mat i s  s t r i k ing ,  it i s  a bit difficult to rranage, and it lTBy prove 
impoSSible t o  store unless I banish it t o  the basement or give 
UP about half of my current book storage space . '.tJould i t  be pos
s ible t o  produce a more " s tandard_sized" product , even if that 
requires d i v iding the study into several volumes? 

On the Who l e , however, as t�e beginning of this letter indicated, 
the persons WhO worked on the social S e c t ions of this study deserve 
recogni tion for a job well done and for a clear improvement upon 
previous regional .8I 5s . I hore that future 3LM documents follow 
your good exampl e .  
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RESPONSE TO HUMAN SIDE OF COAL ENERGY DEVELOPMENT LETTER 

1 1  
The second sentence under Social Conditions on page 1 3 6  

should read: "Population growth, particularly i n  Beulah, 
Hazen, and Kl.lldeer, would be so rapid that dramatic changes 
in socl.al conditions would be inevitable and, at least 
temporari l y ,  chaotic and uncertain. " 

Paragraph 4 ,  I tem 2 
The References section should contain the following: 

Schneider, Don 1 9 7 7 .  Personal interview. Gillette, Wyoming. 

weisz, Robert 1977 . Personal interview. Gillette, wyoming . 

We would use the preferred " technological" adjective in 
the future. 

The thud sentence under The Family on page 1 3 6  should 
read: "However , expanded coal development would likely cause 
some of this socialization to be transferred from traditional 
structures such as the family to non-traditional groups such 
as the school s ,  social service agencies,  and emergent 
reference groups . "  

The first paragraph o n  page 1 3 6  states that "changes in 
the way of life of the residents of these cormnunities would 
be permanent and significant to the entire population, 
regardless of age, sex, and occupation . "  

The statement , located on page 1 3 8 ,  that "these changes 
will probably occur in North Dakota regardless of whether 
coal development is expanded" refers to transformations in 
American society that have occurred and will occur in the 
future. Increased impersonalization, segJ!lentation, public 
sector involvement in fulfilling responsibilities once met 
by family and neighbors, and similar changes ,  are included. 

The sentence, "Howeve r ,  w i th expanded development, the 
pace of social change would be greatly accelerated, particularly 
in the rural areas of Dunn and Mercer Counties . "  on page 138 
addresses the issue of pace of social change. 

12 
A number of planning agencies have indicated a preference 

for the larger format and overlay system; ho ..... ever, moat people 
indicated a preference for reducing the 15" x 20" to something 
like 15" x 1 5 " . The main issue in determining size and format 
of the printed study related to mapping a seven-county area. 
S ince many maps were primary-source information, reducing them 
to less than 1/8 inch to the mile would destroy most of their 
value even for regional analysis. In addition, the mylar overlay 
system, which does not a l low for folding, was adopted to avoid 
expensive, repetitious printing. The choice was whether to 
print a more conventional sized volume with an oversized map 
book ,  or to integrate text and visuals. The decision was to 
use the larger s i z e  which allowed for simUltaneous use of text 
and visuals. Also see response ' 3 .  

Regiooal F.nvircnrental ilrpact Study 
Capitol Place Office Building 
1533 North 12th Street 
Bismarck. �rth Dalwta 
58501 

Sirs; 

302 _ 
Geography Department 
Grand FotI<s . N.D. 58201 
28 April. 1978 

Enclosed wit.'1 this cover letter is an analysis of the Draft West 
Cmcral North Delwta Regiooal Environ:Ialtal lD:pact Study en Energy 
Devel�t. prodlced in coojU'lCtien with the U.S. Department of 
Interior. Bureau of Land Msnag«ll!fl.t. 

The exmninatien and analysis is beins <kne for a gracUate level 
sEf!linar, Frrviromental Ji::nitorins. held at the lhivereity of North 
Dakota. Grand Forks . 

The ba.ckgroo.nd at lrihlch the analysis is based ccmes fran my 
educational bacI<grculd (A 8adlelor of Science degree in Geography 
with interests in Cartography. Ramte Ssl81.ng and Envi.rI:nDental 
issues) . and rIP( emlO)'l!8lt experience of six years of su:rveyirIg. 
with two of those for a go'\IerTlJBlt agency. 

I tnderstand the necessity for energy devel�t in North 
Dakota. but I an also a stmnch DrQl(r8lt of the ability of man to 
limit his possible destructive search for such energy by reasc:nable 
restraints . 

It is excellEflt ooport1.D.ity to view this doclment. its ClX18tructiCl"l 
and layout and to critically analyze it. The infcmratiCl"l in this draft 
will 9OCI'\ be used as a basis for decisicas tnat will greatly effect 
i.oIorth �ta. and mIIY set further precedents. 

It is e8sB""l.tial that it be critically analyzed. 
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A t  f i r s t  a p p e a r a n e e  t h e  D r a f t  W e s t - Ce n t r a l  N o r t h  Dako t a  

r e l l o n a l  E n v i r o n . e n t a l  I a p a c t  S t u d y  o n  E n e r g y  Deve l o p ll e n t  

1 .  a n  i a p r e  • •  i v a  d o c u lle n t .  The c a r to g r a ph i c s ,  t h e  t a b l e  

and g r a p h a  a n d  the l 1 s t l n g  o f  c o n t r ib u to r s  a d d .  to t h e  

T h e  s h e e r  v a l u  •• o f  t h e  d a ta t e n d _  t o  aake t h e  r e a d e r  

b e l ieve t h a t i t  1. t r ue . I n  i t a  f a v o r  t h e  d o c ull e n t  p r e s e n t a 

an i n c r e d i b l e  .lIoun t of d a t a ,  w h i c h  v i l l  be e x t r e . e l y  

h e l p f u l  f o r  f u t u r e  d e c i s io n s  a n d  r e f e r e n c e .  The i n f o rllla t i o n  

t a  o r B a n i z e d  1 n  a l o a 1 c a l  a n d  f l o vi n l  Banner c o n c e n t r a t i n a  

t h e  a n e r 8 Y  d e v e l o p . e n t  f i r s t .  F o l l o v i n g  t h e  c O ll p r e h e n s i v e  

exaai n a t i o n  o f  e n e r g y  d e v e l o p .e n t ,  t h e  d o c u m e n t  e x a . i n e a  t h e  

a e c o n d a r y  iap a c t a  o n  a u c h  d iv e r s e  e l e . e n t a  a l  l o c i o l o g y ,  

w i l d l i f e  and r e c r e l t i o n . 

One �ue . t i o n ,  howev e r ,  i. --- who is t h e  a t u d y  d i r e c t e d  

t 0 7  Wo u l d  a layaan u n d e r l t a ll d  t h e  p o r t e n t  o f  O x i d e s  o f  5 i t -

ro gen ( p .  2 9 )  o r  t h e  e f f e c t ,  i f  a n y  o f  a u s p e n d e d  p a r t i c l e s ?"  

d o e s  t h e  layaan k n o w  t h e  e f f e c t a  o f  n 1 t r o g e n  d O J: 1 d e ?"  I 

b e l ieve t h a t  i t  w o u l d  be r e a a o n a b l e  to p u b 1 1 a h  one d o c u a e n t  

f o r  t h e  l a y aa n ,  and t w o  v o l u . a s  f o r  t h e  t e c h n i c i a n a , a c a d ea i c -

i a n a  a n d  a g e n c i e a . 

In 1 t l  p r e l e n t  f o r a  t h e  d o c u . e n t  i a  too b u l k y  snd unw i e l d y .  

T h e  a 1 z e  s h o u l d  be r e d uc e d .  I t  w o u l d  b e  b e t t e r  t o  d i v i d e  i t  

i n t o  t w o  vo l u a e s , o n e  f o r  e n e r g y  d e v e l o p a e n t .  a n d  o n e  f o r  

t h e  . e c o n d a r y  t o p i c a  a n d  e f f ec t s .  T h i a  w o u l d  s l l o w  i n d iv i d u a l s  

t o  u s e  t h e  i n f o r a a t i o n  ( a n d  a g r e a t  d e a l  o f  i t )  on t h e  a o c i o -

2 .  

l o g i c a l , r e c r e a t i o n a l  a n d  w i l d l i f e  d a t a  w i t ho u t  t h e  a i f t i n g  

o f  a. t e r i a l  c o n c e r n e d  w i t h  e n e r g y  d e v e l o paen t .  

T h e  b i b l i o g r a p h y  i a  a n  1 11 p r e s s iv e  c o l l e c t i o n  o f  ell:pe r t a .  

' a t .  t h e  r e a d e r  d o e a  n o t  k n o w  who wro t e  t h e  c h a p t e r l .  t h e i r  

q us l i f i c a t i o n a  o r  e x p e r i e n c e .  Cr e d i b i l i t y  w o u l d  b e  g r e s t l y  

e n h a n c a d  i f  the a u t ho r a  o f  e a c h  c h a p t e r  and t h e  f i n a l  e d i to r a , 

c a r t o a r p h y  c h i e f  a and I t a t i a t i c i ana w e r e  l i s t ed in the c h a p -

i n  a p r e s ab l e .  

I t  i a  h o w e v e r .  t h e  t e n d e n c y  o f  t h e  d o c u . e n t  t o  t o t s l ly 

over"hela t h e  r e a d e r  w i t h  g r a p h i c  • •  c a r t o gr a p h y . s t a t i s t i c s  

a n s  i s z e .  t h a t  i a  i t a  g r e a t e l t  d i s a d va n t a a e .  S iap l i f i c a t io n  

i .  t h e  f in e a t  a u i d e 1 1 n e  f o r  a u c h  d o c u a en t s ,  n o t  o n l y  f o r  

a i .p l i c a t i o n ' a  a a k e , b u t  to l ia i t  t h e  co s t .  

I t  a p p e a r s  t h a t  t h i s  d o c ua e n t  va s a n  e x p e n s i v e  

One f u r t h e r  e l e ll e n t  t h a t  s h o u l d  be p r i n t ed i s  t h e  c o s t  o f  

p r o d u c t i o n  o r  a t  l . a a t  t h e  g r s n t  a . o u n t  t h a t  c o v e r e d  t h e  

d o c u .e n t a  p u b l i c a t ion . L 
My i n t e r a a t a  i a ".y g e o g r a p h i c  s t u d i e s  a r e . c a r t o gr a phy 

a n d  reaeote s e n a i n g .  C a r t o g r a p h y  i s  a p r a c t i c e  b y  w h i c h  a 

a r e a t  d e a l  of d a t a  t h s t  w o u l d  be d i f f i c u l t  to g e t  

t h e  r e a d e r  c a n  b e  syabo l i z e d  on an a r e s  1 s u r f a c e .  

I f o u n d  t h e  c a r  t o  g r a p h i c s  g e n e r a l l y  i n a 4 e q u a t e  i n  coa-

p s r i e o n  t o  t h e  rest of t h e  p r o d u c t i o n .  O n e  .ajor c a u l e  o f  

t h e  f a i l i n a  i s  t h e  c o i c e  o f  s h s d i n g l  a n d  t h e  c o n a t r u c t i o n  

o f  t h e  l e g e n d .  R a t h e r  t h s n  s i g h t  a l a r ge nuaber o f  e r r o r s  

d i f fe r e n t  .s p s ,  I w i l l  c h o o a e  t w o  e ll: s a p l e a  t h a t  h a v e  t h e  



t y p i c a l  e r r o r a .  

M a p  2 - � 1  ( C h a p t e r  2 ,  p .  8 1 )  S u b a u r f a c e  Own e r s h i p ,  

d i s p l a y a  inad e q u a t e  c h o i c e  o f  a h a d i n g  t o  indica t e  

3 .  

o w n e r a h i p .  Soae o f  t he . h a d e a  . e r g e  t o  f o r m  i n d i B c e r n i b l e  

d i f f e r e n c e a ,  d i f f e r e n c e  t h a t  a r e  i mp r o t a n t  t o  t h i B  . a p . 

On Map 2 - 1 3  the o r d e r  o f  e r o d i b i l i t y  i a  o u t  of n a t u r a l  

a e q u e n c e .  

to r e c t i f y  t h i a  p r o b l e m  t w o  a t e p a  c o u l d  b e  t a k e n :  f i r s t  

t r y  to p u t  l e a a  i n f o r m a t ion on t h e  . a p  a n d  a e c o n d l y  

c h o o a e  . u c h  lI o r e  o p p o a i n g  t o n e  a n d  ehad e a .  

More a t t en t ion ahould b e  p a i d  in t h e  c a r  to g r a p h i c s  

a i m p l ic i ty and d i a t i nc t ion in the c a r t o g r a p h i c a  .,,111 

be t h e  f i r a t  v i e ." e d  b y  t h e  l aYllan , a n d  i f  m i a u n d e r s t o o d  

." i l l  e f f e c t  t h a  i n t e r p r e t a t i o n  o f  t h e  e n t i r e  d o c u m e n t .  

I n  a d o c u ll e n t  o f  s u c h  a C i e n t i f i c  and a t a t i s t i c a l  q u a l i t y  

p a r t i c u l a r  t o p i c  i s  q u i t e  a l i e n  to t h e  e n t i r e  t o n e  

p o r t e n t  o f  t h e  d o c u m en t .  A e a t h e t i c  v a l ue .  a r e  e ll t r e m e l y  d i f f -

i c u l t  t o  d e t e r a i n e , a n d  t h e y  a r e  h i g " l y  a u b j e c t i ve i n  t h i s  

d o c u m e n t .  Th i s  ia an a p p r o a c h  n o t  to be f o l lo."ed i n  a d o c -

u m e n t  o f  t h i  _ _  t a t i a t i c a l  and a c i e n t i f i c  c o n t e n t .  An e x a m p l e  

o f  t h i s  a u b j e c t iv i t y  can be found i n  t h e  A p p an d i x  ( p .  2 13 )  
U n d e r  c o l o r  a n d  i t a  r a t i n g  c r i t e r i a  a n d  a c o r e  we h a v e  the 

following a t a t emen t :  ..  S o m e  va r i e t y  in colora a n d  c o n t r a s t  

o f  t h e  a o i l a ,  r o c k a  a n d  v e g 8 t a t i o n ,  b u t  n o t  dominan t . "  Thi_ 

i 8  a highly aub j e c t ive a t a t em n t  a n d  t h e  reader lIIay h a v e  II 

d i f f i c u l t  t i a e  d e t e rm i n i n g  the i n t e n t .  I n c l ud i n g  a summary 

o r  tellt of t h e  Bureau of Land Management Ma n u a l  f r o ll  

." h i c h  t h e  a t a n . a r d .  a r e  d e v e l op e d . 

The i m m e n a e  a . O u n t  of v o r k  t h a t  p e r f o r.ed t o  

< .  

c o m p l e t e  t h i B  w o r k  . h o u l d  b e  a p p l a u d e d .  The i n f o r m a t i o n  w i l l  

a t r aaendoua " ee a o u r c e  f o r  f u t u r e  m u l t i p l e  p u r p o s e  

B t u d i e B . The i t ems p o i n t e d  O u t  d o  n o t  d e t r a c t  f r o ll  t h e  

g e n e r a l  o v e r a l l  q u a l i t y  o f  t h e  documen t ,  a n d  ." i t h  a c e r t a i n  

a t t en t io n  t o  the a f o r em e n t io n e d  d e f i c i e n c i e a , t h e  d o c u m e n t  

v i I I  b e  a t r e a e n d o u s  r e a o u r c e  f o r  e n e r g y  d e v e l o p m e n t  i n  

N o r t h  D a k o t a  a n d  t h e  w e a t e r n  U n i t e d  S t a t e a .  

L 

1 49 

RESPONSE TO HOFFMAN LETTER 

1 3  
The study i s  hopefully for the rDO s t  pi5rt written for 

the average public. Ho .... ever , some portions are admittedly 
difficult for many reader s .  Attempts .... ere made to simplify 
information a s  much 80S possible, but an impact study is 
required to display effects, Significance, analy s i s ,  and 
methodology. Even more technical versions were written in 
the Technical Supplements (see page i, column 2 ,  paragraph 
6; and for example, page 2 9 ,  column 1, sentence 4; of the 
Draft Study. 

All information i n  the Dri5ft Study relates to energy 
development; therefore, it would be difficult to split 
information into energy development or secondary topics .  

The cost o f  publi shing 2 , 000 Draft Studies , 3 , 000 
Summaries, a n d  1 , 000 extra copies of each large m a p  and 
overlay was $70 , 00 0 .  The washington Government Printing 
Office esti.rnate for printing 1 , 500 typed page s ,  several 
hundred tables, and considerably more maps if overlays were 
not used, was $138 , 00 0 .  

Chi5pter 9 lists a l l  authors and participants . 

Also see response .2 . 

See response . 6 .  

1 5 
The treatlnent of aesthetic values or visual resources 

i s  subjective, because aesthetics deal with ma n ' s  perception 
of his surrOundings ( a  highlY subjective and individualistic 
reaction ) ; therefore, objectivity i s  impossible to obta i n .  
The adage that "beauty is in the eye o f  the beholder" clearly 
applies to the evaluation o f  v i sual resources. 

Ho .... ever , a n  analysis of impacts to aesthetics i s  cr itical 
in a study such as this. Changes in the scenic quality of 
rural areas are often overlooked a s  a major item of dissatis
faction to local residents (Ludtke 1977 ) , especially when 
strip mining of coal and construction of energy conversion 
facilities are involved . Every attempt was made to develop 
and present the analysis of visual resources using a meaningful 
visual resource evaluation methodology. i . e . , to make an 
intrinsically subjective evaluation a s  objective a s  possible. 
The Bureau of Land Management ' s  Visual Resource MAnagement 
System (expla ined in detail i n  Appendix 2) Wi5S used by a 
professional trained in the design arts field. This methodol
oqy is used by the BureaU throughout the ni5tion i5nd has 
proven a valid tool fOr analysis of a difficult but important 
facet of the environment . 

207 FilMore 
GrAnd rork •• North Dakel;. ,58201 
May 3 .  1976 

Dav1d Darby , Env l ronment .. l Illlp.et Study M .. nqer 
We.t Cer.tr&l N�rth Dak.Gt. Res10nal Eny1ronrll.lntal 

lIIp ... t Study o n  En.ro Dn elepm..nt 
Su i t e  2, CapHol Pl ac e 
lS:n No rth '!'welfth Strut 
Bhm.resk, North Daketa 58501 
Dear S i r :  

!h e  G.ography D.p.rtlUnt o f  the Un1Yull1ty ef North DUQta 
r.ot- h ed a Dr .. ft ..... .  t Central North Dakota Re8 10nal EnvironMental 
Imp.ct Studr. WIthin it """II • r .que.t tor rn 1ew and O Olllllent by 
o ono ern .d e 1 t 1 u n  • •  nd groupa . Dr. Rol.nu D. Mower introduced the 
dratt dooument t o  lII e!!lber_ ot hi . poatgradu.te e ou r u i n  Env1ron
ment.l MonHoring. As a � tud ent e f  th.t oeur l l ,  I h.u rnl ••• d 
the drat t document. I hneby subm it ay c oament . t o  you in re.pon .. 
t .  the rP.au f s t  tor re" 1 �w and aoamf'nt. 

An axplanat l Gn o f  my educatUn and exp er 1en. e  aa,:r o e  helptul 
i n  ey.lu.tlng Jly o OIDMent a on the dratt docurll nt . 1 re. e 1 v ed • 
Bachel.r G! Arts D.�rl!e trom lih1tt1.r COllege . 1th • •• J or in 
chera1 . try and a 1I1nol' i n mathematic'!. I rec e iv ed a X •• t.r lit Art . 
Degree 1n .. duo.tion frollt Long Df'aeh State Oollege. Ky P . . t Iraduate 
.tud 1 e a h.ye oontinued tor th e 'cu.lyalent at three .c&4.m1O j"t'.r. 
beyond thf' M ... t e r  o t  Art e Df'gr. f' i n  brc .. d .tu411'. of the n.tural 
• •  1.ne •• : g eol oS1 , phyt'l1c •• bi_logy, m.teorology, a.t ronoIllY ,  an4 
g ugr.phy . 'rh"e oontinuln& ooatgr.du.te .tttdie. h.y. extended 
o y . r  a p . r 1od ot tVf!nt y year� o t  ' T.}Jf'r1lne e . .. . "e1enee te&eh'r 
i n pu bl i c h1i;h .ohool. an� J'.ln1ur high .chool... B.c.u e a  ot that 
ba�k.grou nd . 1 would de�cribe !'II!"I!.lt a .. . proteea ion.l educator 
with an aboyt .v.r.g. 1nt ere e t. and f'duc.tion in the n.tur.l 
. a 1 B nc u .  Xy Y 1 ewpo 1n t  of the dr.f t doculltent 11 " ", e a nt i.l l y that 
at .n inter t!! lIt.d conllum.r ot i t s  1nfoJ"lllation .bout 00.1 de" el op
runt ., i t  attect(! the f!nv ironment o f  Nort h Dak.a ta .  

DUI'ing my t i ret exanin.t1or. � f  I; h e  dratt Ol)cumrnt , my reacl;Un 
W&8 .uroriea at buth the brudth and the depth of the Study . 1 
v.,. eaual l y imorUl!l!d by the mAgn i tude "n� ;he auel1ty at the 
report ing docul'Ilf'nt , particu!arly tor .  dr .. tt verdon. Con tinu.lng 
exo.:.oin.tlon did nllt r.duc. Illy .t:!.mlratlon tor the . tud y .nd 1 tl 
r£porting .:tocum.nt. 1 C&"':rlot i!11llg1ne a more I'!ultable •••••• ment 
bft1ng perforlll.d within r •• s onabl " time' l1I1t1t.t1on�, a".n .. "::.l .  

funci
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dlloth. I exaM ined e.oh page i.n An .xplor .. tory Manner . I r •• d the 
t"ir.t .ight chapt . r . ,  t:1th "p.c1 .. ! atte"tlon t o  Ch.o t.r" '!'"u ,  Three , 
.nd S U ' n .  I eXllm 1ned all the m.p .. critic.lly. I h..y. e;",-'I • .,n r,'J t 
to .ub::ll 1t .. It-ngthy cr1t �c.l review ot the text. In.tead., I have 
oonc.ntr.t.d upon an e"alu�t i on ot the map. i n  the dr.t t docume nt . 
I vould 11;'. to d uc r1bn Jay g ron er,l r<:aetlon t o thf' text a • .,ne ot 
a.dmi r.t l on for the int ol'm .. t l on conYf'yed a.r:d the . I;yl . ot reportlO@ . 
t empered by al"'noyance at the repetition .n�.,untel'ft1 by art icle. 
reporting V'", el un. ett"!o t p , L..n el Tvo e t f e c t . , LtH IIl  Thre e etfut . ,  
. r.d C�a! Study Area et f f e t e . It .n ed ito rial d£��"lon h.d b.fn 
lIade t G  report thf' .f"'·cte of '.ch yar1a'bl. in •• para te .rticle. tor 
e.ch. leyal at d ey . lo p •• nt, r ep et it lon ••• p!"o�ra!C.!ud into the r.port . 



A s  I report. UDan my or� tielal naluat l.n of the lIap. 1 n  the 
drart uu(,;ulu nt , rem.molr tr'lat Ifty T l evpGlnt 1. lle.nt1all:- that .. r 
� c on,ulll,r o� t,hl .Lnr�r1'fl1lt1on t hat tht •• pI attilipt to r'pliIl't. 
rra!'ll. that v i lVOolnt th� !I.&O' ar. lu::f'1. .. 1 1f they r.port lntorlll_ti.t!. 
c..l€&rly. and det eot iv e it the.., 0I)n ... 1 Intcraathn. I f ound .. -:;'\ t l.l tta.l a t  th1rty tvo map. ttl 'D. d.t flll t l T e 1n uight d if t er ent W&Y I .  - ,  th_ eight d1fhrent tyou r)f �.r .. t .  w111 be explainld fit'.t. 
Nut the thIrty two d .t ,oti1o . mapa ... 1 1 1  oe I l11 t .d . !he 4,tlPot, 
f()und on .aeh map ",111 blP l� cnt 1 f l .d by ood. nUllb er. wh1ch rat.r 
t o  the .i gnt numbered .tatement .. o t  d e f e c t . ,  

1.  T h ,  colore uattd on c!,rta n ma e wI re nIt ident i f i ed 1n the • 
l"gen�. of t ho s o nl.a'D e .  I-te 1l0st common color omi t t ed trl)m 
the l�gend 'Wal! blut! f or lIurfaol" vat e r  f.aturu. S1ncI! that 
U II I!  of blu" .... a .. explained 1 n  l ome 1 f' gl!nd a ,  one wond lra why 
I. t "aa �1I1 tted fl")1D other l e g lllndll. Anothtr color c ommonly 
oll.1 ttIJQ f rl)c a l l': /!; :'r.r' val tht background e?lul' �r a baet lIap. 
Ab ,ence of tne baekgr.;l.Ond color fl'Qm the legenl1 tend", to 
o onfu l e the readlr of th. ,up. Snce map!! had eolor. m1.l!1ng 
fro;u the ll!&end rOI' no apparent rea"l n. tibht"!t"n lIIapl had 
colorl not identified 1n their 11��nd. lII . 

2 .  Similar c ol �r8 u,ed 1,)0 cf'rtaln maOIl ob!loured data. that could 
have been clarifled .,))' eontra.,t1ng c olo re . Col or. a1mnar l n  
hue and Intenlllt.v were dIff1cult t o  dht1ngu11'1h o n  t h e  lIap • •  
�G l "rt'- .... 1 t �  t.t-,e !;a.me h u r  a n d  dlfferent lnt�n(l;1t l. e .  veri '1'en 
mllrf! :'!It'flcult t o  d i " t l ngu l eh .  Seleet10n o f  contr.utlng colorl, 
luch a", t n " l e  on Map 2-1 1 ,  ... ·ould have "lar1f1ed map dat5. f o r  
the read lr. Sev entee n m.;lOI' had thl, det ec t .  

J .  Kap color!! werl d l ff1cul t t o lIIatch 1f1th unnlceuar llJ alllall 
bloek" of c o l o r  �Ji mo"t map IUf"nd!_ Th1.p d lf ect va,. agi-ra-
1'at ed DY t�1 u " e  o f !! 1milar c"lo!"'" on the !!aml! m a p n .  It 
could be allev1atej '..-"] u il lng contl'"alt1ng colors. !venty 
thrle l1Ia::>1I had t h i s  d e f fl o t .  

4. D il t a  o n  c e r t a i n  lIIaos W f' r e  obaeureo bI exceae1TI! dltall o n  
the "o a " e  !!l a o .  Shad ed rel i ef on a bll ll" e  m.ap tendld tCJ obscurl 
1 1n ea r dAta o n  th . ... e map ... . !nr�e rnapl" h.d t.hi s d l f ill t . 

5 .  Cprtaln maps yl'inted 1n olack a.nd whi t e needed o�10r8 to 
clarl ty :lata. FlYe III.PI'! had this dereot. 

G .  11l1..,eJ.'t.;:ct res 1 c t rliltion Oo curr8o dLlI'ing the pr1 nt1ng ot 
i,:�rt,aln mul t l. co lor maps. Sixteen 'UR.pl" had this derec t .  

7 .  C:Jlort'l w�re 11et.d 1 n  Illhlead 1ng ord er 1n the l E'gendp: of 
c l!rtr_.!.n map. . MApe reportIng al'" •• , that have t.,. • •• l1Ie 
C!"}pt'!'t.v in d 1 f f enlOt Ilmount« ehould hllVI 11 .t ed the CCJlorl 
in R 10g1cal urd�r 1n the leglnd. !hi l!! er"'or wa. aggra1'ated 
by the ", e l ection of pal': color!" for extrl!me, of t.he pl'"operty 
and 1nt �nlle c o l o r  tor R mOc\ l!!rate amount of the proplrty. 
Thrr e  mao!' had th1lo. d e f t c t .  

8 .  Cl!rtain "haded I l ngle color maoll were pr1 nt ed ",1 th pale oolorl. 
Mur. (ntens!! c G1Qo ril prGdUcl.d by darker I!h ... d l ng .... ould ha't(; 
clarified the data on the"e mau l . !wo lIIap B had t.�i.1'J def l . t .  

� DEF'ZCT9 OBSERVED 

1-9 4 5 2·'9 1 2 3 6 
2-"':0 3 6 
2-11 3 S 2- 1 J A  2 3 6 2 - 1 7  2 3 
2-13 3 2-14 � J 
2-15 3 
2-17 
2-12 6 
2-19 5 6 
?-Zo 1 ) 2-21 2 J 
2- 37 
2-39 2 j 2-4! 2 3 2-b? 2 J 
2-4) 2 3 
2-46 2 3 
2-u7 
'2-�; 
.> 50 2 3 2-51 2 3 
2-52 " 5 
)-7 2 � ;-Z4 
3-25 2 3 
3-27 3 
3-36 
)-j7 
5-1 1 2 3 

An f":J:Iil�D'!.!' may c'!.al'"i f.v the 1nt.ruNltat Ion or the table o f  map 
� e f e c t. ", .  )"ap 1- j 1 .. fol lowed bv the cod4! nUIII Der ... 4 a nd 5. Thl 
codt nulll .... ert ref(!!· to t.:;� �18ht num:lrr ::-6 ... ta\.e,.,('ntll u[ map d �i ec t " . 
�,.p [ - 9  h"� data obpcured by I!xc f' · � l v o:  d e tll 11 on thf" basf" lIIap. L Map 1-9 wal!. Ol'intf!d in black and w�ltl! and nef'ded colo1'l"1 to cla:r-1 fy 
the data 'Wht �;1 1t rf':lJ! tea.. 

In c l o  ... lng, I reaf r l r-n :n:v ball 1c adm1rat1on for the draft 
docume n t .  1 re!O qf'ctt'-.l1 1 y  <lu·::.mlt !II:- o rl t 1 c al evaluat10n of It!! tIla::> • 
.... lth tn€' hooe that i t  m. ... ;, b e  uf II I'; ;< b t6l. nc e In evaluation of tne -
d raft r\ccumf'nt . 
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RESPONSE TO ANDERSON LETTER 

1 6  
W e  were definitely dissatisfied wit.h some of our color 

maps which were printed separately from the main document. 
However, the difficulties of keeping colors constant, regis
tration perfect, densities correct, and printing square with 
the paper, are such that even in the best print ing jobs 
there are S01!le imperfection s .  Registration is extremely 
important, because for every color , an additional plate is 
required . I f  there are 1 7  colora on a map, there must be 1 7  
preparation plates, and each must reqiater. Placing lettering 
on one plate so that it will not interfere with another 
plate is also very difficult. The biggest mapping problem 
in the printing of the Draft Study involved color separation. 
Separations ",ere not kept t.o a 1 : 1  ratio, "'ere distorted, 
....ere out of focus, and the colors did not match. There are 
also a few areas ",here the black shade relief covers up 
other information. The shaded relief is air brushed, which 
is similar to a screen. I t  i s  very difficult to again 
screen into other colors because of our color printing 
method limitation s .  

Other problems vhich v e  recogn ized, or vhich vere 
commented upon, include the follo .... ing: 

1 .  Many of the colors could have been in greater contrast 
for easier identification. The original maps had more con
trasting colors, but much of this vas lost during color 
separation. 

2. In many cases, the legend color blocks could have been 
larger. 

3. Water is not norma lly identified in the legend unless 
confusing . 

4. We nov recoqnize that zipatones should not be photographed 
prior to printing. 

5. Color vould have been more appropriate even on some of 
the small black and vhite maps. 

We are very aware of aspects of some of the maps vhich 
made them les8 readable than they should have been. (Also 
see Part 1 . )  This is in part reflective of t.he fact that the 
North Dakota Study vas a pilot effort for a single peel coat 
mapping process using computer scanner color separation to 
create color negatives for printing. This pilot process 
vas coupled .... ith the nonnal dif ficulties caused by establishing 
new base maps, mapping information previously unmapped , the 
gathering of information by over 50 specialists located in 
a f ive-stat.e area, and consequent problems vith obtaining 
consistent, t.imely review and clearance of all mapa. Some 

changes have been overprinted on several maps, and t.he Sub
surface Ownership map is being redone as a separate federal/ 
state project. We trust that other problems wit.h the maps can 
be overcome, since the information itself is essentially 
correct. We are now using different mapping processes to 
make it easier to obtain quality control before printing. 



West-Central North Dakota 
Regional Environmental Impact Study 
Suite 2 ,  Capitol Place 
1533 North Tvelfth S t .  
Bismark, N . D .  5 8 5 0 1  

Dear S i r s ,  

John R .  Fredericks 
7 1 5  N. 42  St. 208B 
Grand Forks, N.  D.  

As a graduate student in Geography at the University of 
North Dakota I have had the opportunity to revie'ol the Draft West
Central North Dakota Regional Environmental Impact Study. It is an 
impressive collection and analysis of data of the study area and it 
'oIill. undoubtedly serve as an invaluable reference for futUre study 
groups as .... e l l  as students and educator s .  However , the need for 
criticism of a study of this magnitude is critical in order to 
insure that the final published study i s  as accurate and presentable 
as possible. I, therefore , respectfully submit the following 
comments and criticisms. 

John R .  Fredericks 

This analysis i s  primarily concerned with Chapter 2: Description -;::'\ of the Environment, although some comments pertain to the entire draft. .- , 
The use of tables, maps , and figures is well coordinated and 

generally ""ell presented . Ho""ever, there are inadequacies in many of 
the maps, several tahles are confusing and not ""ell explained in the 
associated description s ,  and there is quite a bit of duplication of 
i n formation between many of the sections. 

Many of the full page color maps are of poor quality. The colors 
used in the maps and legends are too bland - the color shadings often 
do not provide the contrast necessary to compare the legend to the map. 
Examples are : Map 2-50 with its two yellow colors , �ap 2-4 6with the 
greys and blues, and Map 2-39 is a nightmare of urunatchable tones due 
to overlapping.  This problem on Map 2-39 can best be solved by using 
individual overlays rather than trying to present the information on 
a single map. Also many maps contain too much information to be reas
onably presented on a single map such as Map2-39 and Map 2 - 5 1 . 
Larger scale maps of individual counties may help this deficiency i n  
certain cases. When small sections a r e  used on the maps a s  in M.ap 2-50 
and Map 2-51 the coloring i s  often o f f  center and this same comment 
applies to n'tany of the map legends. The legend o f  Map 2 - 2 1  is so 
blurred as to be almost useless while the reproduction o f  Map 2-38 
is extremely poor and Map 2-8 i s  too small for its purpose of showing 
shaded relief and physical features. 

Since each section of the descriptions mentions the Federal Coal 
Study Areas small inset maps sho""ing the affects on these areas would 
be appropriate. These maps should be similar to those insets showing 
Level l and Level 2 projects .  i . e .  Maps 2-2 3 ,  2-2 4 ,  2 - 2 5  etc. 

There are three d i f ferent base maps used for the full page color 
maps i n  Chapter 2. They are a county line map, a county line and 
drainage system map, and a relief map. These three base maps seem to 
be used indiscriminately. Why i s  a relief base used for Maps 2-36 and 
2 - 3 7 ?  Why are rivers sho'oln On Map 2 - 1 1 ,  but not on Map 2-91 Base map 
information should be more uniformly applied throughout the entire 
draft. 

Table 2-1 is extremely confusing and not well explained in the 
description. The major dif ficulty is determining the use of the data 
under the heading " Climatic Elements Included (percent of total ) . "  

The section descriptions are generally 'oIell written and informative. 
However , on pages 2 8 ,  2 9 ,  and 31 the reader i s  told to "refer to the 
keyword index of the Climate and Air Quality Technical Supplement . "  L This supplement is not included ""ith the draft nor is it mentioned in 
Chapter 9 or the list of references. 

The outline format used for the Contents is an aid in finding "":'\ desired information, however. strict adherence to this forma t ,  Cb , 
especially in Chapter 2 .  seem. to promote a duplication of information 
between sections. I n  many casj:!:s the entire sections for hoth Federal 
Coal Study Areas and Fort Berthold state that the information found 
in thOSe two sections 'oIas previously covered in another section. A l s o .  L 'oIhy is Fort Berthold Singled out when individual counties are not? 
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RESPONSE TO FREDERICKS LETTER 

" 
See response • 6 .  

1 8  
I n  the Introduction t o  the Draft Study, the availability 

of Technical Supplements is explained . The purpose of the 
Technical Supplements ""as to keep the basic document to a 
more manageable s i z e ,  to provide additional detailed infor
mation ""hich 'oIas used in the analyses, and to provide technical 
explanations of study methodologies. The reason for no� 
inclUding the Air Quality Technical Supplement in the list 
of references of the Draft Study is that the Technical Supple
ments are a part of the total study, as mentioned on page i .  
W e  would have preferred t o  refrain from the use o f  Technical 
Supplements; however , the docwnent would have become totally 
unwieldy had the Technical Supplements for Climate and Air 
Quality, Economic and Social Conditions, Land Use , and Fort 
Berthold all been included in the pr imary study documen t .  

. 9  
Early public involvement indicated that because of some 

unique interests, the State of North Dakota and Fort Berthold 
representatives wanted separate sections on the Fort Berthold 
Reservation. Each of the seven counties had enough projects 
and analysis to easily be found even though integrated . 
Fort Berthold, however , had no federal coal nOr any proposed 
projects , and it ""ould haVe been d i fficult to find Fort Berthold 
information i f  integrated with the seven counties . Federal 
coal areas 'oIere required as a separate section so that the 
Department of the Interior could determine if there were any 
problems 'oIhich applied only to federal actions. 

United States Department of the Interior 
NATIONAL PARK SERVICE 

L762l (TOOI.)PC 

Memorandwn 

ROCki MOUNTAIN R.:GIONAL OHICF. 

6� Parfet Str .. et 

P.O. Solt 2!12K7 
Denver. Colorado 1W226 

lAY 5 1978 

To: State Director, Bureau of Land Management ,  Billings. Montana 

FrOID: Acting Regional Director, Rocky Mountain Region 

SUbject: Review of Draft Regional Environmental Impact Study on Energy 
Development, West-Central North Dakota 

We have revieved the subject study and offer the folloving cOlllllents on a 
technical assistance basis. 

The National Park Service is intent on preserving a aegment of our cultural 
paat at the Knife River Indian Villages National Hiatoric Site and would 
like to have the historic acene reDl&in as unaltered as possible. The atudy 
lists earthlodge villages and campsites as known prehistoric sites that may 
be adversely impscted; no mention is made of Knife River Indian Villages 
National Historic Site which ia listed on the Nstional Register of Historic 
Places. Since Knife River Indian Villages National Historic Site is a 
National Register property, appropriate procedures (page 114) will need to 
be implemented to mitigate any adverse impacts. We hope that any adverae 
impacts on Knife River Indian Villages with regard to strip mining (page 
45) , v!Bual aesthetics (pages 55-56), air quality (pages 68-79) ,  Knife 
River stream flov (page 89) .  and archeological sites (pages 114-115) can 
be avoided.  

We feel i t  ia  unfortunate that the Knife River Hiatoric Site was overlooked 
in almost all segments of this study. Maps nUlDbered 2-37 (prehistoric 
sites ) ,  2-41 (visual IIIBnagement classes) .  and 2-50 (surface ownership) 
should designate the historic site location. 

We were reassured of North Dakota's commitment to a healthy environment 

L 
by mentioning of the Clean Air Act Amendments (addendum to draft dated March 9, 
1978) and the ReclalllBtion guidel,ines (page 160). These are sound policies 
but we feel atrict enforcement is the real key to their effectiveness. � ,o' '" .. _'_''' � 

� Sa" E;",,,IY aNi You Sm, Am.rica' 
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RESPONSE TO NATIONAL PARX SERVICE LET"I'ER 

1 1 0  
The abbreviated analysis of t h e  effect on the Knife 

River Indian Villages National Historic Site was not inten
tiona l .  Originally, a site-specific environmental statement 
on the Glenharold Mine was scheduled to be released with the 
Draft Study. This Level l project would be the only definitely 
planned activity to affect the Knife River Indian Villages 
National Historic Site. Al though no actual site-di sturbing 
activities would impact the National Historic Site, visual 
alterations in its setting would occur. The following 
passages paraphrase the analysis in the unpublished Draft 
Glenharold Environmental Statement. 

The Glenharold Mine is visible to a significant stretch 
cSf the Missouri River bottomlands. The remaining free
flowing Missouri RiVer in North Dakota from Garrison Dam to 
the upper end of Oahe Reservoir, a few miles south of 
Bismarck, contains much of the rema ining evidence o f  late 
prehistoric and early historic activity a long the Missouri 
River in central North Dakota . 

The portion of the Glenharold project area in the 
Missouri Breaks, which is adjacent to the bottomland s ,  can 
be seen from a number of features which are aignificant from 
both the prehistoric and historic point of view. These 
include the four earthlodge villages comprising the Knife 

River Indian Village National Historic Site: Sakakavea 
(32MEl l ) , Lower H idataa (32MEIO ) , Big Hidatsa ( 3 2 ME 1 2 ) ,  and. 

Buchfink (32ME4 ) . The visible area also includes a state 
historic site, Fort Clark (32ME2 ) . 

Visual impacts would be imposed on the prehistory of 
these five earthlodge villages. If further mining occurs in 
the Missouri Breaks, it would continue destruction of the 
original context of the prehistoric farming villages found 
along the terraces above the Missouri River flood plain 
including the Knife River Indian Villages National Historic 
Site and Fort Clark. The way of life in these villages 
included farming in the valley and use of the wild plants 
and anitna.ls in the surrounding breaks. Because this portion 
of the valley contains the only remaining stretch of the 
MiSaouri River not inundated in North Dakota , mining activity 
would visually destroy one of the major places where auch a 
context could be preserved. 

Secondary impacts resulting in degradation o f  the 
visual context of the Knife River Indian Villages National 
HiStoric Site and Fort Clark could be partially mit igated 
through complete restoration of original contoura and 
vegetative communities following mining. 

The Knife River Indian Villages National Historic Site 
was not specifically addressed in terms of air quality or 
visual aesthetic s .  Air quality review of this area was 
included in the assessment of air qualiti impacts in the 
Stanton vicinity. As stated on pages 1 4 9 , 1 5 0 ,  and. 1 5 1  of 
the Draft Study. the impacts upon air quality in the seven
county study area , as a result of the proposed industrial 
developments, would not be significant. The maximum air 
quality impact area is in Mercer and Oliver countie s ,  within 
about 8 miles of Beulah, and no perceptible adverse changes 
in the environment of the Beulah area are expected to occur. 

The air quality effects on the Knife River Indian 
Villages National Historic Site are expected to be minimal 
as a result of the proposed action which the Draft Study 
addresses. Further , as is indicated in Part 1 ,  Climate and 
Air Quality, a number of events have occurred which ",auld 
further reduce the air quality impacts upon this historic 
site. Specifically, the 1 9 7 7  Amendments to the Clean Air 

Act resulted in additional emissions limitations for sulfur 
dioxide from proposed projects in the study area. This 
emission reduction will also be reflected in a reduced 
predic ted ground level concentration of sulfur dioxide. 

Visual aesthetica questions have been closely tied to 
the particulate loading in the ambient (outdoor) air . The 
U . S .  Environmental Protection Agency (EPA) has provided some 
guidance in the assessment of impacts on visibility from 
emission sources which come under the provisions of the 
Prevention of significant Deterioration Regulations . This 
guidance is in order to fulfill the requirements established 
by the 1 9 7 7  Clean Air Act Amendments. The methodology 
utilized is that descr ibed in the EPA document "Air Quality 
criteria for Particulate Matter . "  The percent reduction in 
visibility, as a result of proposed ne", sources, is ascertained 
by comparing the visible range existing prior to the proposed 
plants (background) with the visible range after the operation 
of these facilities. Visual range is related to the annual 
ground level concentration of particulate matter . 

Air sampling by the North Dakota State Department of 
Health has indicated that the background ground level concen
tration, for particulate matter in the vicinity of Stanton 
has a maximUlfl annual ground level concentration o f  2 5 . 1  
micrograms per cubic meter . This, according to the above 
EPA document, would establish a visible range of 60 miles. 
EPA suggests that a reduction in visible range of lesa than 
la' of the background visible range is considered to be 
within acceptable limits. This la' factor is being used 
until EPA has final ized the visibility guide lines. On Map 
3-1, page 80 of the Draft Study , a proj ected annual suspended 
particulate concentration increase due to the major existing 
and proposed sources indicates a value on the order o f  0 . 6  
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micrograms per cubic meter in the vicinity of the Knife 
River Indian Villages National Historic Site. Although Map 
3-1 presents both existing point sources (which contribute 
to the current background ) ,  the addi tion of 0 . 6  micrograms 
per cubic meter to a background of 2 5 . 1  micrograms per cubic 
meter would result in a reduction of approximately 1 . 4  miles 
in an equivalent visual range . This visual range reduction 
of 1 . 4  miles is approximately 2' of the background visual 
range and, hence, would be acceptabl e .  

The subject o f  Knife River streamflow is discussed on 
page 98 of the Draft Study . Lowered flow would amount to 
about 0 . 3 ' of the average annual runoff. As the mines and 
plants would be operating on a relatively continuous basis, 
the decrease in streamflow would presumably be uniform and, 
except for times of extreme low flow in the normal cyclic 
patter n ,  would be unnoticed at Knife River Indian Villages. 

The Knife River Historic Site should be added to Map 
2-42 (see Part 1, Recreation) . 

United States Department of the Interior 
BUREAU OF RECLAMATION 

Upper Ma.aurt Reston 
P.O. Bo:. 2M3 

BlWnp, Montana 59103 

To: StAte Director. Bureau of Land Kanagement ,  Billings, 
Montana. 

Froa: aeaion.a.l Director, Bureau of ieclalllltion, Billings, 
Montana 

Subject : Draft West-Central North Dakota :Regional EnviroTUllental 
IlIPact Study on Energy DevelopMnt 

The draft ia the product of a tre_ndous effort which we are sure 
you are heppy to Mve completed. The atudy containa a wealth of 
raference data. Unfortunately the di_nsions of the docUlDent make 
it dUficult to file for future use. If a final atudy is 18sued 
we bdieve you will wish to take the following points into 
consideration. 

Nap 1-1 appears ro show a gasification plsnt at the Coyote 1 aite. 
We believe a poverplant is propoaed for that location. Also, the 
words "Synthetic Natural" appear along the ANG pipeline north of 
Garrison; "SNG" or "Synthetic Natural Gas" would be IIIOre explanatory. 

!.!.&!...l - The AIIG Final Environmental Impact Statement vas filed vith 
EPA on January 20, 1978. 

Pale 6 - The different values on this page regarding average daily 
aDd average annual production of SNG could be confusing to the reader. 
1M fiut paragraph tAlks about 275 HKcf/d average daily production 
but below Figure 1-10 • clJallative average annual daily production 
of 500 I'Ikf/d is discuned, or 250 MKcf/d for two plants. Only the 
footnote to Figure 1-9 clarifiea that the 275 HKcf/d value applies 
only for 332 operating days per year . 

Pale 6 - I t  is not clear which poverplant the coal fines would be 
lent to. AXG proposes aelling their coal finu t.o the Basin Electric 
pouerphnt but the fste of NGPL ' s  coal fines 18 unlmovn. 



� - The gaseous emissions for the ANG plant in Table 1-3 appear 
low, apparently because only one source of etaiuions is shown. Total 
projected emissions of all sources (as of late 1977) for the ANG EIS 

Particulates 265 lbs/hr 

so, 2,825 Ibs/hr 

1 , 100 lba/hr 

All sources of emission should be given so that rotal gaseous emissions 
can be conSidered in Chapter 3. Regarding Footnote 2 of Table 1-3, 
we believe ANG proposes to use a gaseous boiler fuel also. 

Page 7 - An explanation of why the pover needs of tvo very ailJ.ilar 
planta vary so much (160 HW for ANG versus 110 H\oI for NGPL) would 
be useful. 

Page 8 - It should be pointed out that of the 350 I'll of electrical 
power to be used in North Dakota nearly half (160 )I6j) vould be used 
by ANG to produce SHG for export. 

� - The emis'sions in Table 1-5 for the Basin Electric powerplant 
are lover than those uaed fot the s8DIe facility in the ANG EIS vhich 

Particulatea 424 lbs/hr 

S0, 11,832 lbs/hr 

4.934 lbs/hr 

The differences should be explained . 

Page 33 - Figure 2-5 would be IDOre usefUl if general deptha of the 
vsrious sedilllli!:ntaty formations vere given. 

L 
e 

Map 2-20 - The mined and reelabled lands are difficult to pick out ':"';\ on this map. Kore distinctive or contrasting colors for these ground C! 
'ovo' 'yp" vo,ld h.,p. 

� 
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could be shortened by reUloving the discuasion on land use frOll! the 
Vegetation section and the discussion of vegetation from the Land Use 
section. 

Kap 2-49 - The !llBP does not show any proposed gas pipeline associated 
vith the HGPL gasification plant. 

Page 79 - Some information on the effects of large scale gaseous 
emissions on cli!IIBte is available and should be discussed under 
Climate. We understand that the particulate etaission rate from the 
ANG plant would be 265 lbs/hr. not 170 lbs/hr as shown in Table 3-1. 
The ass1Jlllption of 325 operating days for gasification plants should 
be juatified ; as Chapter 1 aays a plant would operate 332 days a year. 
In this case, yearly eUlissions for ANC would total 677 tons using 
the 170 lbs/hr value or 1,056 tona for the 265 lbs/hr value used 
in the ANG YES (Data used in the ANG YES C/l.!IIe from ANG) . 

Page 80 - The Air Quality Dispersion Analysis performed by ANG for 
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plant and the Raain Electtic powerplant alone. This study clailDS 
IIIBxill!WD levels of 2 . 0  mg/m3 (annual) and�mg/m3 (24-hour) for 
all Level l projects. The reasons for the disparities between the 
two analysea should be explained. 

Page 82 - '11I.e same cOlllalents above regarding particulates also apply 
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ficantly underestimating effects as even the companies see them.. 
This study did not appear to use s teasonable nUDber of operating 
days for gasification planta, nor did it take into account all 
sources of emissiona in calculating air quality cOllcentrationa. 
These matters should be considered in the final atudy. The study 
does not appear to include air quality effects from asaociated 
growth in the analysis. 

Page 97 - The ANG Coal Gasification Plant would not uae vater from 
Lake Sakakawea for generation of electric pover. !oa.in Electric 
Antelope plant would . 

Page 108 - The Animals section ahould contain a discuasion on the 
impact of land use changea on vildlife. Current Notth Dakota lsv 
allovs landowners to tequire their land to be reciaillled for a post
mining use different than the current use. It seems likely that 
IIIo8ny current grassland areas would be reclaimed to cropland uaes, 
thus lowering the overall habitat base for wildlife. This concept 
should also be discussed in the varioua vildlife sections (e.g . ,  
big game) noting that even vith auccessful raclamation post-mining 
vildlife populatiolls vould be reduced froUl current levels .  
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III 

Page 109 - The publication cited (Stout and Cornwell 1976) does not 
support the conclusion that several hundred waterfowl would be killed 
annually by 665 miles of neY and upgraded transmiuion lines. That 
atudy reported a Nation-wide 'IIOrtality of 1,487 vaterfowl due to 
collie:iona vith telephone and powerlines froll! 1963-1965. Since there 
are appro:r.1Aately 750,000 .. ilea of poverllnes in the United States, 
this mortality would average .002 birds per mile of powerline, over 
3 years, and not even taking into accounr telephone lines . .  This 
calculates out to a 3-year total loss of 1 . 3  vater fowl for 665 nev miles 
of power line. There is no reaaon to believe an "upgraded" powerline 
would necessarily be more lethal than the line it replaced. 

Paie 110 - The ANG intake site has been surveyed for fish nursery 
areas and none vere located. 

Page 111 - The diScussion of impacts on endangered species paint9 an 
unnecesaarily alarming picture. The circ1Jlllstances surrounding the 
average annual loas of JapaneSe cranes, cited in support of the con
clusion that whooping cranes might collide vith powerlines. are far 
different from those to be encountered in North Dakota by migrsting 
whoopers. We understand virtually the entire Japanese crane populs
tion concentrates in an area of a few hundred acres surrounded by 
powerlines for several 1IIOfIths. Also, powerlines of the siz:e vhich 
will serve the new facilities are unlikely to present an electrical 
har.atd to bald eagles. The space between conductors on high voltage L lines far e:r.ceeds an eagle 's wing span I118king electrocution most 
unlikely. 

L f.'. : 
Director, OffiCe of Envitonmental Project Review. Office of the 

Secretary, Department of the Interior, WaShington , D .C .  20240 
Collllllissioner, Attention: 150 

RESPONSE TO BUREAU OF RECLAMATION LETTER 

Map 1-1 of the Draft Study incorrectly displays the 
Coyote 1 facility as a gasification plant. The symbol for 
Coyote 1 should be an electric power plant. Also, the 
explanation of the pipeline north of Garrison, North Dakota , 
should read Synthetic Natural Gas. 

On page one of the Draft Study, the reference in the 
third column to the ANG Environmental Statement should show 
that the Bureau of Reclamation ' s  ANG Final Environmental 
Impact Statement was completed in January 1 9 7 8  rather than 
in 1 9 7 7 .  

I n  t h e  f i r s t  column of page 6 of the D r a f t  Study, 
reference is made to an average daily production of synthetic 
natural gas for one plant of 275 million cubic feet and 5 0 0  
million cubic feet per day average annual production of syn
thetic natural gas for two plant s .  For clarification purpos e s ,  
the 275 million cubic f e e t  is considered t o  b e  the average 
production of synthetic natural gas each day for a period of 
332 days. The 332 days are considered the number of days 
each year that the gasification plant would actually be 
producing synthetic natural g a s .  The 500 mill ion cubic feet 
is the average production of synthetic natural gas each day 
for two plants covering a period of one year ( 3 6 5  days) . In 
actuality, if the 275 million cubic feet is multiplied by 
two for two plants, we would have 550 million cubic feet of 
synthetic natural gas each day for 332 days. However, if 
the 5 5 0  million cubic feet were to be averaged over 3 6 5  days 
or one year, we would then s how 500 million cubic feet of 
synthetic natural gas being produced each day for one year. 

The Natural Gas Pipeline Company project proposes to 
use most of the coal fines in their own boilers for steam 
generation. The fines that are left would be sold; however,  
the market for these fines has not been established . 

The information presented in Table 1-3 , page 7 ,  is the 
latest data available from the company and which had been 
supplied to the North Dakota State Department of Health as 
their company ' s  application for the Permit to Construct .  
This permit i s  required prior t o  construction. Before the 
Department of Health grants any permit, a rigorous review is 
undertaken, including facility emissions, engineering 
processes and control technology. The information presented 
in the Draft Study was taken from the Permit to Construct 
and subsequently used in the analysis of :the ANG plant. The 
footnote regarding the use of liquid boiler fuel is also 
part of the information supplied to the Department of Health 
for the Pennit to Construct reflecting the latest available 
data. 



The var�ation �n the power requirements is primarily 
that the NGPL plant is designed to po .... er the oxygen plant 
totally by steam turbine prime movers .... hile the oxygen plant 
for the ANG fac�lity is po .... ered electrically. Also, the ANG 
facility uses large electric motors in some of the�r other 
prOcess areas .... here NGPL ' s  design uses steam dr�ven turbine s .  

Of t h e  3 5 0  mega .... atts of power scheduled t o  b e  used 
.... ithin North Dakota as stated in colwnn 2 of page 8 ,  1 6 0  
mega .... atts will be used b y  A N G  t o  produce synthetic natural gas 
for export. 

The em�ss�on data in Table 1-5 for Basin Electric Po .... er 
Plant .... as taken from data supplied by Basin Electric Po .... er 
cooperative in their application for Permit to Construct. 
Since the publication of the Draft Study, revisions .... ere 
rlIade to take into account the Clean Air Act Amendments of 
1 9 7 7 .  The following is a tabulation of the emissions 
currently being used to reflect the 1 9 7 7  amendments : 

Antelope Valley Emissions (lbs ./hr . )  1 , 2  

1 1 2  
Generalized columnar sections usually d o  not show depth 

since the conclusions derived from such information might be 
more misleading than useful. Figure 2 - 1 1 , page 4 0 ,  is a 
generalized cross-section of geological formations showing 
elevations above sea level that would be more useful than 
showing depths on a generalized columnar section. 

1 1 3 
See response # 6 .  

f l '  
Type I I  .... etlands d o  occur .... �thin the study a r e a ;  h o  .... ever , 

this t:(pe is classified as "Inland fresh meado .... s . "  They are 
interm�ttent and could not be identified from infrared 
photography. Refer to Sha .... and Fredine 1956 for a description 
of this .... etland type. 

U5 
The duplication between the land use sect�on and the 

vegetation section is unavoidabl e .  I t  is unrealistic to 
completely separate them and still attempt to present a 
compr ehensive assessment of the proposed actions. 

tl6 
The proposed gas p�peline is mistakenly represented on 

Map 2 - 4 9  in blue a s  a 3D-inch proposed .... ater pipeline. The 
pipeline should be gold and would connect .... ith the proposed 
Northern Border Pipeline, .... hich should also be sho .... n .  

f l l  �ome information o n  the effects of large scale gaseous 
emiss�ons on climate is available; ho .... ever, the sources that 
.... ere consulted indicated speCUlative conclusions and gave 
only possible hypothe s i s .  To our knowledge, no climatic 
modificat�ons studies related to energy development have 
been completed in this area of the country nor are any study 
results expected i n  the near future. The Climate and Ai r 
Quality Technical Supplement to the Draft S tudy did discuss 
climate modif ications concerning acid rain question s ;  ho .... ever, 
further information on acid rainfall i s  presented under "Air 
pollution Effects , "  Climate and Air Quality, Part 1 .  

�here i s  a di spar�ty bet .... een the operating days for 
gasif�cation plants a s  indicated in Chapter 1 ( 3 3 2  days/year 
as indicated on page 7 9 .  The correct number of operating 
days s�ould be 3 3 2  days/yea r .  This .... ould have a bearing on 
the em�ssions in terms of tons/year; however, all of the air 
quali�y effects modeling work was based upon .... orst-case 
em�ss�ons. A worst-case analysis of emissions means that 
the model ing used continuous emissions at the maximum 
emission rate. This .... orst-case analysis was performed for 
,:,"1 1  o f . the averaging times mentioned in the Draft Study; 
�nclud�ng the annua l ,  2 4 -hour, 3-hour, and I-hour averaging 
t�mes . 

We assume in the reference to pages 80 and 82 that the 
concentration units are micrograms per cubic meter instead 
o� milligrams per cub�c meter u n i t s .  A milligram i s  1 , 0 0 0  
m�crograms . Apparently t h i s  w a s  a typographical error . The 
correct uni ts should be micrograms per cubic meter as .... as 
�ndicated throughout the Dra f t  Stud y .  

Concerning t h e  disparities between t h e  analysis per
formed by American Natural Gas for preparation of their 
F�nal Environmental Statement and the modeling analysis as 
per�orm�d in this Draft Study, simply stated, this dis
par�ty �s due to the fact that the Draft Study information 
.... as more current in terms of expected em�ssions and subse
quent ground level concentrations than that .... hich the 
Bureau of Reclamation had received earlier. 
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It has been our experience that by the time an environ
mental impact statement is published, a number of things can 
occur , includ ing additional design considerations or events 
such as passage of the Clean Air Act Amendments of 1 9 7 7 .  
The Clean A i r  Act Amendments o f  197 7 ,  .... i t h  the des ignation 
of Class I areas in the state, have had a dramatic impact 
upon the emissions of sulfur dioxide. This is d iscussed 
more in depth in Climate and Air Quality, Part 1 .  

f l 8  
T h e  sentence on page 9 7  of t h e  D r a f t  Study should b e  

changed t o  r e a d :  " T h e  Antelope Valley Po .... er P l a n t  .... ould 
.... ater from the lake for generation of electric po .... er . ..  

f l 9  
The potential unpact of land use decisions o n  .... i l d l i f e  

is mentioned on : 

Page 1 0 8 ,  column 1 ,  paragraph 5 
Page 1 7 4 , column 2, paragraph 2 

column 3 ,  4th full paragraph 
colwnn 4 ,  6th full paragraph 

Page 1 8 3 ,  paragraph spanning columns 3 and 4 
column 4 ,  5th full paragraph 

Page 1 8 9 ,  colwnn 1, last paragraph 
column 2, f i r s t  paragraph 
column 2 ,  paragraph 4 

Ho .... ever, an expanded discussion of this subject is also 
included in Anima l s ,  Part 1. 

The use of a nationwide study such a Stout and Corn .... ell 
( 1 9 7 6 )  to support a localized statement that several hundred 

.... aterfo .... l would be killed annually in a spec ific area by new 
or upgraded transmiss�on lines is questionable . There are 
several references geographically closer to the seven-
county study area and more specific to birds and .... ire colli s�ons , 
.... hich more effectively support the statement (Anderson 1 9 7 8 ,  
Fish and Wildlife Service 1 9 7 8 ,  Krapu 1 9 7 4 , McEnroe 1 9 7 2 , 
McKenna and Allard 1 9 7 6 ,  and Weir 1 9 7 2 ) . These references 
suggest that the estimate of several hundred .... aterfo .... l 
killed by .... ires annually is actually 10.... . (Also, the 
reported mortality of 1 , 4 8 7  .... aterfo .... l due to c o l l i s ions is 

���r����� ��h�ie�o;�ai��y 
l�;��ai���_���r �nl;r!OC;�il
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percentage of such fatalities are observed and even fewer 
are reported . )  

The conunent that an "upgraded" po .... er line .... ould not 
necessarily be more lethal than the line it replaced i s  
v a l i d ,  assUll'ling, as is the c a s e  for t h e  Level l projects 

(Kaiser 1 9 7 8 ,  personal communication ) ,  that "upgrading" 

means increasing sl ightly the diameter of the cables but not 
increasing the number of cables .  Therefore, the increased 
hazard to waterfo ... l i s  from 424 miles of. ne .... transmission 
lines (page 1 0 ,  column 2, paragraph 1 ) --n�665 miles of 
lines--plus an unkno .... n number of miles of smaller distri
bution lines, most of .... hich would be located outside the 
study area in the vicinity of the ultimate consumers o f  the 
energy produced (Kaiser 1 9 7 8 , personal communication ) . 

Fish surveys i n  Renner Bay, the area of the ANG intake 
site, produced 2 5  species of f i s h ,  s i z e  and species distri
bution being comparable to test netting results in Lake 
Sakakawea by the North Dakota Department of Game and Fish 
for preceding years (Wood .... ard-Clyde Consultants 1 9 7 5 ) . The 
above reference seems to indicate that Renner Bay is not an 
important fish nursery area. Although "carp .... ere observed 
spawning in Renner Bay from early June to mid August" and 
"eggs of another species, probably Notrol;"'i s  sp . ,  .... e r e  
observed attached to aquatic vegetat�on �n shallo .... water 
. . •  larvae fish were not collected .... ith the O . S-meter net 
or the otter tra .... l" (Wood .... ard-Clyde Consultants 1 9 7 5 ) . 

We cannot agree that the discuss ion on endangered 
species (page I l l ,  column 1) "paints an unnecessarily alarming 
picture . "  The first sentence state s ,  "There could be adverse 
impacts on individual threatened and endangered species, and 
the loss of even one threatened and endangered animal would 
be significant . "  For each of the six species addressed, 
concluded the following : 

Black-footed ferret - "may no longer occur" 
"'Level 1 ml.n�ng and construction .... ould not directly 
affect any known prairie dog to .... n. " 

Whooping crane - "most likely to be impacted" 
"No .... etlands kno .... n to be used by migrating cranes 
would be d i sturbed under Level l .  It 

"An increase in human population increases the 
possibility that cranes would be shot or di sturbed . "  

"An increase in power transmission lines under 
Level 1 increases the chance of .... ire collision by 
these birds. tI 

Peregr�ne falcon - " I t  i s  likely that they .... ould not 
be impacted by the proposed (Level l )  action s . " 

Kit (or s .... i f t )  fox - "Potential impac ts are not likely . "  

Eskimo curlew - "Potential impacts are not l i k ely . "  



We agree that it could .be arguable to refer to Japanese 
cranes in order to shov cause for our concern regarding wire 
collisions. However, the uny "'ire strikes by various bird 
species documented by Anderson (1978 ) ,  Fish and Wildlife 
Service (1978 ) ,  Krapu ( 1 9 7 4 ) ,  McEnroe (1972) , McKenna and. 
Allard ( 1 9 7 6 ) , and Weir ( 1 9 7 2 )  adequately support our view". 

The comment on the lack of electrocution hazard to 
ea91es f rOlll moat of the power transmission linea that will 
urve the Level l facilities is correc t .  Lines of 69 kilo
volt and above are not an electrocution hazard to eagl.s 
(Olend.orffe 197 8 .  personal COGDunication) . Except for an 
unknovn number of smaller distribution linea. most of which 
would be outside the seven-county study area near the 
ultimate consumers of the energy produced (Kaiser 1 9 7 8 .  
peraonal cOftlllunication) . t h e  only transmi8sion line that 
would present an electrocution hazard to eagles or any other 
birds is the 4 1 . 6  kilovolt line frOlll the NGPL plant aite to 
Lake Sakakawea (Map 1-6) . However ,  the applicant haa 
COGDitted to uke this line -electrocution proof- for raptor s .  

Edwsrd L Irwm. Manager of AdminIstration 

West-Central North Dakota 
Reg10nal Env1rof'Jlllental h'lpact Study 
Suite 2 capitol Place 
1533 North T_lfth Street 
Bismarck. North Dakota 58501 

Gentl etll!n :  

Ma y  1 7 .  1978 

You should be aware thlt tM -Drift West-Centra' North Dakota Regional . "'i\ Envi ron_ntal IlllPlct Study on Energy Dtvel�t- conta 1n� In artist's con- fit '  
ce9t10n of I COl' gasification plant on page four. where propel" credit has 
not been given. This sallie 1 1 1u�tr1t10n appears on page five of tM ��ry 
and is incorrectly labeled. 

Tl'le reproduction which you have used h actually frc. tM oil co..1u1oned 
by W.stem Gasification COIIIPany (WESCO) in 1973 to dep1ct our plant which 
will be conHructed i n  northwest New Mexico on tM NavajO Indian Reservat10n. 
It appeared i n  our Draft EIS filed with CEQ Noveft)er 1974 and a911 1n i n  our 
final £IS fl1ed January 1976. 

The picture next appeared on tM covel" of tM ANG CoI.l Gasification C.any 
Onft £ I S  filed March 1917 and on tM cover of tM1r final EIS filed Jlnuary 
1 978, It has now appeared in a so.whI!It al tered fo ... i n  )'Our draft regional 
�tudy labeled i n  tM Sloallry IS tM -NGPl CoI.l Gasification Plant" and in 
the full statellent IS -Source: Natural Gas Pipel ine �any of Allerfca 1977", 

I a. enclo�1ng a reproduction of our or191nal 011 i f  )'OU wish to use tM L i l l ustration i n  )'Our final doc�t. Proper ,.-edit. �er. should be given 
to the WESCO project. . 

EU ' gN 
Enclo�ure 

-- - �  810 Soulh Flower S'lreet Los Angeles. Cahlornia 9001 7 
P 0 80)( 30155 Termmar Annex. Los Angeres. california 90030 
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RESPONSE TO WESCO LETTER 

120 
The correct SOurce for Figure 1 - 6 ,  page 4 ,  should be 

Western Gasification Company 1 97 8 .  This change is now noted 
in Part 1 .  

� .TI IAIITA 
� Itlll Willi 1111111111111 
_ ... ...... ... 
711· !!II· !711 

Dr. Cary Johnun 
Co"arnor ' a  Ixecutiv. Of fica. 
Stat. Capitol Buildina 
Bi ... rck, North Dakota '8�Ol 

May 18, 1978 

A.I I indic.ted to ,ou in our r.c.nt telephone con .... n.tlon. I will not 
b. in the .tu. for thb coaiol .oath .od vill ther.fore IIIh. the hear
ina' oa tha draft of the We.t C.ntl'.l 1.liooal In ... irormental l1IIpact 
State.eot. 10 .pita o f  lulinl' o f  futility .bol.lt the effecthene .. of 
axpra .. inl ..,. ... lft • •  you utlad .. to write thb latter, which will hava 
to .ana •• ..,. te.ti.on,. 

A.I • dac.lalon-.aklnl tool, the .tudy 11 deUc!ent io .everal ailnl Uc.nt 
..y.; therafore, .hould DOt be u.ad io th.t w.y. but only •• • r.politory 
for eart.in infor.ation. 

Phat of a l l .  I .nd oth.n I koow in v •• tern North Oakota Ipent a lood 
d.al of vall.lable ti .. interviewiog with memben of the ta.k force, with 
the prOlih. that our COll.c.rna .ill be .arioualy .ddr .... d in the Itudy. 
I f •• l I v.a led down the proverbial pri.tou path, b.cauae my concern. 
he .... be.n p .... d over Hlhtly. Oth.n h ..... reportad to .a the I_e dh
.ppoinc..tlt. 

"' COneerol brian, .. ra; 

1.  l�ac.t ot air and .ater pollution on health with Ipaelal att.ntion to 
trac.e .l __ at •• 

2. The QUAll'TlPltA.TlCM of detri-.ntal effact. on .atar, air aDd land. 

3.  The ecoooaic r.copitloo that rec.l .. tlon of lodic. claypan IOU. 
of the Itudy area cannot be achieved io three to five year. i f  e ... er. 

1.  HEALTIC IMPA.CTS � 
What 11 .ore l�rtant than hlaan health? T.t, the study breezu o .... r 
Thl .ubject livinl it ooly lurfac. treat_nt. There is no effort It III 
to quantify the ph, alcal U1n"'I" that .ill be directly related to .tr .... 
Tat. tM .ffac.t of n.n.,. d."l!lopoent 00 the health o f  Morth Dakotans is 
a lerioul enoulh IUbJact '0 that it V" discu .. ed for three dlYs at the 

"'Co<,o,AO' GillLAGMER '1 ... 0-".."._ 

"'LV, .. ", o(R"'�ER ",� ",RTHUR " AN, 
()oo,"" . L  .... 

ARLE"EW'L""EL� DO,A..,., 

",,'I»ONJUST EX OH" ,oMEMeER 
c",,..,,.. oI"'Il''''u''�'' 

VER"'O .. F ..... <Y Sec' .... '.& S'ateE�,"-
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Annual Publ i c  Health Conference in SiI_Tek duTi"g Apri l .  I am enclolin, 
papers di str i buted I t  th.t conference, which contain .... terial that .Muld 
be added to thil . tudy . There are I8Ore, but I do not hlTe coph .• in II)" 
poueslion. 

Reglrding the effecta o f  air po l l u tion on h •• lth , there i l  only one len
tence in the entire .tudy which d •• ta with it. It Itat •• ; "Thh atloldT h •• 
not analyzed ill1pact. on hYlllan health from Itld,donl at 1 .. .,e1l below .1-
tabli shed state and fedeul standard •• " I would like to point out that 
thi s .tudy does not anaIYIIl i.plct frOG! _1 .. 10nl a t  a l l !  Vhy not? There 
could hive been at 1 •• , t  sOllIe reference to the -rrTi'd8""OC .tudle. and 
articlu that exilt pointlnl out the health hazard. from radiolcthl atoaa 
and helY)' lIIitt.is contained ill veltern coal. (See eoclo.ed article.>' 

On July 10, 1977 in • "Ma.t The Pr ..... interYiew. J ... Schlea1naer of the 
Departlllltnt of lneraY indicat.d to ldvard Covan of tha New York Ti ... tMt 

� he feals it h •• fer for hh own faaily to the ne.r a nucleer plant th.n 
• coal fired pllnt. Thil occurred after Mr. Cowan pointed out that there 
are 2 1 , 000 people who die pr-..turdy ayery ye.r ealt of tha Miu1la1ppi 
River bec.uaa of pol lutant. exhau.ted by co.l burn ina planu, .nd that 
this would increaae to 3�IOOO eYen i f  acrubbera are uaed. 

Certainly. heelth eftecta .re in.idlou • •  nd difficult to quant ify. aut 
that doesn ' t  BIe.n _ ahould clos. our eyea to thelll. North D&kot. DOW hal 
the low*.t de.th r.te of .U the .t.te. bec.u .. of ita "ery lov c.ncer 
r.te. Hov 11 th.t lolnl to ch.naa when the countrydde i. dotted vith 
co. I pl.nta? 

Th. Old Weat aeaion.l Study on '"'tr.ce ll.-ent effect. o f  IneraY Con"er
aion '.cilltl .. " iI ucked ODtO the .tudy •• • n .ddandUil ( Placad in the 
b.ck of .n .ddltional book not redily .... i labl. to the publi c ) .  

.\l." ..... 

This IItctton .l luda. to the potenUel lona-tenl effect. of tr.ce el ... nt 
_i •• ion. and li at a excerpt after excerpt of studie. sho.inl 4aaaae to 
hUID.I.ns. plant • •  Dd .nillll h frOll tr.ce e 1  ... nt _iuion.. Yet. Dei th.r 
the a1olll!lDl.ry or the dr.ft eyen .eotions the aubjltC�TiI.re h .lao DO 
IIIItntion of the f.ct that there .re no federal .t.nd.rd. set for tr.ce 
element emissiona, nor .re" there )forth Dakot. stabd.rd •• 

�'r;,"'rt' v�. 
2 .  QUANTIFICATION OF Dr:ntIMDlTAL lFFECTS 

It 11 UDe legiti_te Itudie. on eDylrOlBent.1 iI.p.ct atop ilnorinl fac
tors difficult to qu.ntify almply bec�uae they h."e bean heretofore 
unqu.ntified. We ..... t COIle to aripa vith th... I .. eDcloa1nl • p.per 
on thh subject of a 'yatelft • •  pproech , which IUPportl examlD.tion of AU, 
problltlll .reaa, includinl those which .re difficult. 

This le.d. 1M to lIlY next concern, the necel.ity of de"elopin, .y.t ... to 
quantify in SOUle v.y (not necuurlly in doll.r tenu) the effecta of 
dam.,e to a i r ,  v.ter .nd l.nd •• _ 1 1  a l  he.lth. 

"One of the lIIOa t  signific.nt reaultl of the n\Berou. pollution contro
veraie. in recent yearl has been the bookkeepina th.t force. interoal
h.tion of previously unrecognized COlt I t  _ _  ich b.d been hft for 
the leneral public to p.y . "  Excerpt froa JlIDuary. 1977 �, • 
UniYltralty of North D.kot. publicat ion. 

-,-

Some of the "externalized" co.t. rel.ted to co.l .inina &"ftd cOCl"eraioD 

1. Lovering of ".ter table. trom !!trip .ininl. 

2 .  Pollution of around and aurface vater throu.&h .LniDI and leachJ.na 
of toxic .ub at.ncu from .0Ud and liquid .... t. dlapo ... 1. 

3. Deleterioua effect. of .irborne pollut.nt. on h�n, .Di_l and 
pl.nt life. 

Thul far there h.a been little .ffort to qu.ntify tbe ec.oDOlllic and 
aochl value of the.e co.t. or .imply to place o_ber. on th_. Yet, 
.rbitr.ry dollar 8IIIOunt • •  re beln, u.ed .. ny ti_1 to qu.ntify .ocial 
and economic "benefit." for the JUlti fic.t ioD of co. 1 de".loI*eDt. 

3. ECQNCt(IC RECOGNITION OF RETARDID RlCLAMATION 

The third concern l i s ted on p'le one need. little chrific.tion. It 18 
obvlou", to most people avinl in ve.tern North Dakot. th.t .odic .Dd cl.,.
pan ",o i l • •  re going to be difficult to "irtually i!apOuLble to reclai •• 
Feder.l "experts" h.ve .dmitted to _ t".t i t  .. y be 30 to 40 ye.r. before 
t"f'se lands c.n be turned over for regul.r laricultur.l u.e. TheD .-by 
do the economic projection", in the study COllat the. •• rec.lai_d .od pro
dUcing $!I before they vere d i s turbed vithio fhe year.? Thla 11 certalDly 
fallaciou", juuling o f  filureS .nd reality. 

Finally, I vould like to .. ke • fev obun'.tionl .bout the lIS s-.ry 
look. There .re lItyeral pl.cea th.t ruin it. cr.dibility by aener.lhiol 
and di.tort in, information 10 th.t the uterial .rlue. in t.YOr of .d
dition.l coal developa'lent. SOIM of the.e pl.ce • •  re: 

1 .  The .tatftlent on p.,e 38. IItcond p.rqr.ph; "Howe"W"er ,  only air qu.lity 
deterior.tion .ppe.r. to be directly .ttribut.ble to enargy de"elop
_nt, while cri_ .nd t.x r.te • •  re expected to vor.en vith or vitb
out enerlY deyelopment . "  This _ku it .p.pe.r th.t the ener.,. cM"dop
Mnt really vUI h.ve no .dditional i!ap.c t on cri .. .  nd t.x r.te •• 
There i • •  lso nothing mentioned .bout the po .. ible affect. of _"elop
_nt on PHYSICAL health. 

2 .  The "No Further Development Alteroati"." 00 �e 46 ipore. the 
accumu lat ion of i_pact of plant. nov penlltted and wder coo.tructlOD. 
It .1.0 st.te. th.t potenti.l .t.te .nd local co.l .eYer.Dce .nd con
verdon t.x rf'venue. voul. be loat. But it ilnOre. tha f.ct th.t 
revenue. vould be cont inu.lly obt.ined fr<*o ax fat Ina .nd oewly coo
structed h d l l t i u  nov per.itted. Further. it doa. not BlenUoo tM 
adver se .ocia1 • •  nd econocic iap.ctl that would be eyer ted vith tM 
"No Further Davelopment" .lternative. 

3 .  The "No LusinK o f  Feder.l Co.I" al tern.the 1 1 • II.rinc .xa.ple 
of r.tion.liution in flvor of federal Ie.ainl. There i s  DO .!fort 
to balance the material vith the IlIIny ar&l8tInt • •  ,ain,t l.aaina. 
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-.-
I would aincereiy .ppr.ci.te your .ddre.aina the.a concerna. Howeyer .  
aince ther. a r e  n o  .ddition.l fwd. aYaU.ble f o r  t.he .tudy, I _ areatiy 
cODcaroed that tM •• • re., canDot be .ddr •••• d and th.t III)' r.i .ing them 
h inde.d futila unl.as it doc\Bent. the fact that t.he .tudy ahould not 
b. u_d excludyaly for .. kina fut.re dechioo. rea.rdina co.l develop
_at in .a.tarn Rorth o.lr..ota. 

Corcp..u,., 

0M;t()tdcdl( 
Arlene Vllhd_ 

ldilrl 

Incloaare. 

P . S .  1 atill do not uad.rat.nd why the NGPL .nd AIU,X lite 11 iacluded ? in Le .... l 1 .  S10ca the )forth D&lr..ota Water C�ialion haa refvaed to (iii , 
Irant tM ... ter penait. it .ppe.r. that the BLH f a  uainl this co-
operati"e effort to coerce Rorth D&kot. into • rever�l of th.t L dechioo. The NGPL plant ahould haye beea included in Level 2. 

Footnote, re trace elements, 
In the paragraph on page two about trace elements , by the word 
"subject .. I � o n ' t  mean trace e lements genera l l y .  I mean the 
specific d i s c us s i on of potential deleterious effects as d i s p la.yed 
in the a��enduJl!.. Any reference to trace e lements in the summary 
or study �raft � ocument simply indicate a lack of eXl.Btlng infor
mation or white wash potential danger. The �raft states that 
the Old West Regional s tu�y says there will be no short term 
effects noticable. But i t  does not Bay that by "short term" is 
meant only ONE YEAR I How coul� adverse effects show up noticeably 
i n  one year'? Ths selenium and molybdenosis problell'!$wi th animals 
certainly di�n ' t  show up i n  a s ingle year. 

March 23, 1978 

.:.ample Methodology and Associated 
Problems for the Study of Environmental 

Impact. on Heal th Status 

Enviroruaental data collection and analysis required for the 
systems appra..ch to planning will involve the identification �� : ��� �i !:�t��:h�: ��i��c�� ��!�!�:��a}��e���Cedures . 
"To approach the impact of the environment on health status a -
wide universe o f  data collection is necessary, but at the 
present time au.ch of the needed data is not beinq collected , 
is I)Ot col lected and published in the nece8sary format, or 
doe. not lend itself to interpretation due to a lack of define
able _thodologie 8 .  

Available literature on the environment and health suggest 
that to effectively exatDine the impact of the environment on 
health status, one must seek to describe an� analyze the 
entire system. It haa..also been suggested, howeve r ,  that 
only SR8cific problem areas be ex_�ml.ned . This latter suggestion 
i s  perhap8-t.tie·-inO·st"· mar:tacJea_b.l� -.S:Q]..J�tion. bq j:tS_..nA.tur.e_..i_s 
strictly reactionary_ap.a __ doe.B-not lend itself to overcoming 
future envirOQrnental healtt?-_ ...p;roblerns . Only_ .t.h.e .systems approa!=.l"1 
allowa for COIDPlete-ana"l:y-s.ls and future interventlon, and the 
idefttification of what -should constl.tute-anealthy environment. 

Underatandinq the need. to view environment 1n its entirety, 
therefore, leads one to realize that data collection 'Will be 
quite extensive and extremely difficult to effectively analyze, 
e_pecially if computer capabilities are u.nava ilable. The system,:, 
approach to data collection ..,ill entail collectinq atatiatics 
OIl the follovinq environmental factora : 

Water Resources and Water Supply 
Sewerage and Liquid Waste Diaposal 
SOlid ", .. te Diapoaal 
Air Quality 
Housing 
Occupational Health and safety 
Radiological Health 
Kilk and Food Sani tation and. Protection 
Noise Pollution 
General Sanitation 
Vector COntrol 
Jodent COntrol 
Ind.ustrial Hygiene - Safety 
Nuiaancea 
Manpower 
Pin&nciAv 



The process for data collection and analyais cannot beqin, 
however, until it  has been determined just what one intend. 
to achieve with the data and an inventory of the data has been 
taken. The inventory it •• lf i. a complex process involvinq the 
fOllowing: 

- Aqencies responsible for data collection 
- History of the data collection progru (how lonq it 

has been functioninq, method. used, caP&biliti •• , 980-
graphical coveraqe, etc . )  

- SpecifiC description o t  data compiled 
- Manner in which the collection i. made 
- Periodicity of reportinq 
- Associated disease entities, if any 
- Population actually or potentially at risk 
- Potential interrelation.hip of data 
- Cost of data .ysteJll 
- Publicationa 

Once the inventory of available data has been conducted and 
a decision has been made a. to the purpose and scope of the 
study, the collection of data can beqin. 

For each environmental factor the first step i8 to collect in
formation necessary to provide a description of the activities 
of the responsible agency yith reqard to its specific area of 
concern. Essentially this yill include ar. inventory of manpower, 
pertinent regulations, (local, state, and federal) available 
local, state and federal money, and a current status luescription 
of the types and numbers of resource. under the aq.ncy ' s  purview 
(i .e . : number of radiation emittinq device., location., and 
conformance and non-conformance) . The description of the reaouree. 
must also include what currently exist., what does not exist, 
what thinqs are necessary to establish. The inforaation should 
point out problem areas and po •• ible solutions. 

Information concerninq requirements - federal and state - can 
then be analyzed against data describinq current levelS or status. 
For those counties not in conformance, vital statistics, com
municable disease reports , tumor reqistry, etc. can be analyaed. 
in order to determine possible impacts on health atatus. In 
almost every instance this will involve a.sWIlptions, as no 
concrete methodoloqies are available to prove the linlcaqe impact 
of the environment on health status. 

The final outcome of the intormation collected will be a plan 
describinq the current status of each of the environmental 
factors, who has responsibility for each, what standards must 
be met, what steps must be taken to achieve the standard., and 
what counties, cities, or town. must take steps to achieve 
.. ndated standards. 

The trend throuqhout the country today, in health planninq, 
seems to strictly be the gathering and displaying of statistics 
regardinq only a few specific environmental factors such as 
water, air pollution, and noise. From these statistics standard. 
are chosen which essentially become qoa18 .  Again, however, 
it must be understood that thia is simply a reaction approach 
to environmental problems . Only parts of the system have been 
examined. No attempt has been made to actually analyze the 
data in order to determine real effects on health status, only 
assumptions have been made. The standards or qoals are future 
time framed, but the planninq process ia very narrow and does 
not permit one to examine the universe of intervenin9 variables 
that may develop in the future . 

The syst,ems appro.i!lch �or_st.udyi!'lo.q th.'_ e.!.fects. ot the . . environment 
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consistent with the current p.Lanninq process. Enerqy development 
will undoubtedly impact the area aa has never before been exper
ienced . One must keep in mind that the environmental concerns 
previously listed will not only affect the envirol'POent but will 
also affect life styles, mental h .... lth, economics, and many 
social and health related factors. The collection and analysis 
of data, and ·the planninq process muat be able to examine all 
the environmental specifics, providinq the description linkage 
aftect of the environment on health atatus, an i_nae, time 
con8uminq, costly, and near impo •• ible t ... sk because ot the 
amount of data needed and the lack of acceptable _t.bod.ol09ical 
approaches. 
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WESTER" con SAID TO COftTAI" lOoIOOTIM£S MORE RADIONUCL1DES, 
West2m � cont&lftl 10 to 100 ttmes more Qdioaetive atoms than eastern coal and the use or 

dt-pUon ortlM predpi.tatod 8y ash .. whM:h contains 70 pera1It of che radi(),1ctive atoms, merits 
rurther attention. 

Tlut UIe1iIIMftt was praented by On. C.E. Styron and B. Robinson or Monsanto Research Corp.·s 
Mound Llbontcwy 1n Miamlsbur.J. Ohio, operated under conCrac::t to the Department of Eneray. Their 
PI.Pft· .... Pl'altllted to the FIntJ�t ConrcmKC on Send", of Environment:a.l Pollutants in New Orleans. 

1ft .  modera power plant,. equipped .ith emission controb. the stad lOIS emissions do not present 'r 
a�.J\qard!Mat the use or deposition or the precipit.ted n,. ash may prnent problems, they said. 1 ". , 
UJcewile, rhe potential � .... orth� n,. nil in s� &as rrom many sman operations that have no emu-

)
f ·�· .

. 
Iion.controls nquim rurtherltudy. thC)' poinlOUC. d. __ ,

' 

"Westem CCIIl Is upee.t.s to play an increaslngty important rote in meetin! national energy n�ells, -...:: 

b"..y bec:aua orltl a�.acceaibLl.ity Ind low sulfur con.centration," they said. "However, westem 
CCIIl b <:Omgrised .....,. oC&lb-bltwainau.a and li&nittl om. which hive I hlaher leochemical aWnity rOf 
Ululum than eatenl COlI. 

..... tJm coal r,.,.. .... taown to contain u.ranIwn and its decay producb It 10 to 100 times 
.... rconc.ab'&lfona tIwa mOiloabmlCOQl. Uranium is round chlefly in low-rank and impure coal, 
incWina: liplta. aa .... itumlnoul coli and CIIbonaceous sIWe or the northem Creat Plains and Rocky 
Ii ....... ........ • Su:",.,.. orndloruadid. ln � COlI � based solely on wtnium may have appreciably under· 
estimated the totll ndioKtt.e COIlt:entort:hese coals, the auEhors said, notina a disequilibrium in the unn
Jum decq chain  ror.estemcoab. '1lle ratio orpoJonJum-2JO to uranium varies from 1.4 to 12.6 as the 
... orth. c:ool d_ tM1 ........ � 

--n.ts dOlI not crab! a prolllern rot coals belnI mined today, bllt it is recommended that some 
c:aunon be wed.ln uaaylq coli ....,.. for ndionudidcs." 

Fiftdlna: that tha miXiDn&m depolitlon OD lOll rrorn .tact PI durlns a 20·year operation is less than 
J ·pm:ent or tI!e.ndioaudide CODCIIi!Dlndons ill the son, dut 1mestiptors concluded that modem power 
plant 1'** eRkaea.t .. ftOt Cbs mtJor IOW'C8 of theIe enYfronmentll l"lidionuclides. 

"ConsIdenb&. attetttlon III tbe con.dm.dna: ItudieS.m be Jive" fo tutin, this conclusion and Co Inycs
IIptln. other poIIIbI. IIOW'CeI or ndkMwdlda. audl u the ash pond. 

"PrcllmInuJ' 1'8IU1t1 do nGi indica&a . bealth huard from bumin, western coal in a modem power 
plant,. but 8d41donll atudies .... planned to tell f .. 1d data on posSible biomagJtification orndionuclides 
Ii!a IN rood�an;4 to_ impUcatiollSortty ash diJposal utd/or utllization. 

--&lbseq'*ltINdia wW IIbo consider mGnment orradion.uclides from ash ponds and coO\! cteanina 
!Cfuse pU ... Lec.t aL twnI lUlPlted tMte¥Olution orQdoa-222 from ash ponds will constitute the 
most .iarJif'"tcut ndicNtucUd. problem 1n th. ra.il rue! C)'c1e. 

""I'ho potential ndon-222doee to tbe public from useofn,. 4sh in bricks and cement bloc::ks ror 
CICf'IIlNGtloft orbomea.m be enJuated. The potential release or radionucUdes rrom many lmaU m3nu· 

, t.ctw.n .ho bate RO emiaIon contrah:.m be &tudied." 



�---'-------------'--J I Potential Cancer Risk Clouds 
I Prospect of Greater Coal Use 

(�i)l'I"'Y .. :'1'r:".� tau!I. str\.;,lgU;!K to mlCt. tt fer tOol! to .  tHt IStvlstd �· . ��"-: Ynf\(, N.�. _. ".r.oIi.- 1.11 ... · tC�!S Gear 0111 ot ne,..!y Brite!! N. Al!luo� l!'Ie Unlvt'r
u po;:'C':l!:tl r"-k to !1I"�sn r�p:tc� CI,lcer fisk i:om the 511)/ of Callfmlla _ Beneley i I:e::;.i - �hll loMe !:'I\.,/ll"ml I':s'ly, l(lW S\:!lH c"�I' of III, Ir.at del'!CIs wl'tthtr I IUD-

I �;:IIII�f.;:t:;, �:�I: Pi����� ��;��r:;td to�:';��$::� �:�;�p �:lI�����nc1J.: :nitta· \ 
- Ju.� elnf�:eO 13 ;;11111:: :he be bl"tI:�d. Tbe Allin test IlIYolvu 

I rrclre�;. 01 \lsi!!!: t;:):).1 to In rnpol!.e. Indl'ltriat Ilralns ofsalmonell.tbaCltrl1 
l:ene:�le I lIIuch tftla;- :pckt.m�1l $Iy III!! !;OSll)' !.hr,t hAve � !he ,bl;lly to i .. 'll;� ot Cit 1:1tJ.C'D', ck'Ct:it'!. ('ftel"\� are Ol.!;e;Jy \loc!�rwa.y Ma.h a partlc:..lar rrot!!11I 

I t1' 10 ItSt new. m';)re CI'lr:\Pf,ct lub:l.l!t � Imino lcid er,lltd 
Tbt ne'" d0li4.t'l the �C'I'rn I::" :r.a�e rffiCltnt ollrt col· hj�tll:l!ne. Tht bactf�:a Med. 0( 1 "s�;�dl r�"\)ft Hl tht l�(tco�� �.ln�d ele<::.Oifa!ic supplrlll�III.1( hlstllll�e to I 

Jail. 6 Usu: ot Sc;e:!ce. & $(1' !,nc'!'lt:al.:lf�. Ace�fdlng to ItoV;, ucept when thty ce • .  
ntlric IOoHi';!y, IS r.?t n:;' tht I�GIIstrr. tltlSt 1V0oJ!1I easlollaily tllv.1u 'lO "  1I'0Il:&' I 

I 
blt: ;,l pre��ll:, bll' :1 t

.
i� I:;' �Jc,: �t.

.
,ar"l:-'

. 
the !::inlfdlate �u m>llltion woo rt\'.tIt to ' 

ul:e� the tllVlrton:-nc'.ill r.sk Ci{ I\lllg 'hnu" fromo;!I'st tl:eftOfl!'llll:
.
pe. prob:CIIIS thu NJc1. �tlo,h III liS "'cll :';� Ihe km�ef tum. In t!lt Alf;es t::.t, cheminl, 

?roda� Iddlu?l::L1 SlI.:":;t5 of Ill,)�e femet.: rillt co· c�ncer. tft4 �Mr fIItstlf.en S:lrrect. 
er.erIY· S;lfntlns ltthell!1l�' nlty eciof ::elnelble :0 caUMi C'-II

Grc:!", liN (l� �t if 3 11ey ot C':I:o:n:1I -- l'a'.,s III> a:� art .ddee to I l.ltwrltary 
part 01 th� Cl1(ft'; P:toF�1I1 Jl::e<!!lj' I� tr .. re II WeJi.e1'1l. {tIC cor:l4lrll!lg I�t II 1111. 

!="����.r::::��=:'-.. :=� �'JI.crJ.l 
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Ie:< f",m IhldirR ..... hich mlly di,;play 
di,tlnj[ui ... he:-: "re-II id�m!nkIflD·' 

.hi:���
h

����:B�
n 

�::�ri::�hOO� but 

The �uhhnn th�� i,,-. ""hll I[uidt\> \Do in 
de",\opinl[ the�e ch.in. of inlrrrncr� 
lInquthti.,n:lIlI.\,. ill lalJ'. PPM th' �Itl�"''fr it< 

c»nl,. I du claim 011. unh.lur �)I,roerirm·r. 1M rn.>rl.1 "I' di .. I';I .... e ,',lU";ltI"!I whi"h 'H' 
""," ",r; 1 ,.<Ict lm. (·loIle.·tlP1.l �1-I'I'r.r- ... hell timlllkltl�' urt·"pli .

. 
it!� ) ""1,.)U�e

.
11I FIl"'t"� 

,"�idnl[ in :;lI.Ilh Atrica I�nre- ! h.d nrr day Ihi .. mfld.!. �tau·d in il!' m{)�1 J['n�ral 
liard orth� ",·.m) el'idtomiuh'l('o·. II'IUl:h 1_ li,rm. "' .. � thllt dl!<ell"" '>('"uTrt'd a� n tr.oul! 
kftl_ ""hIlt it m�ilnL [n II I"fol WnI>I. th'n. nr nt .... UI"):oIUI"f II' 11 pall'lo"enk I)!rnt. It 

, u... I""'"'"" weI'W m,· inlrudueti"n 10 thr WI.'" rtc"l{nt7.td. "r (l'U ,...... thll.t Ihe "nn.�r. 
. •  hutt' [(tid, RIId [fir Ihil' I"'WfWiF than, my ".,nl:tII nr �u("h �lq.",ure wuuld hr deter. 

Ylr)' ",.� chi.f, Or. Sidney L. KIrk. ,,'1'10 lI'IIntd huth h� tht �Ih .... 'ntdt.\· of the 
illmduc:ed rn. tn the paprl'll, Plnieulorl�' .I[rnt .nd the del[fH of misUlnce or 1\1. .... 

the N\'tiun lin tuherculusili. Tht thinkinll (t:plihi[i!�' or the ho .. !_ Thi,. rrillti<ln"hip dilplayf'd in thuolt .nic-lt'll opentd rny t).... ha� nllw I)('('n ntt'ildtd Ind fl,rrnali7td intI) 
1.0 I na. ""odd Ind pro\irif'd an OPPIlI'!U' the _!t·knU\\n triarl \,If hooIt. II[t'nt .1nd 
aity to bt,cin to undlf'll.l:and .hat up until environment in t'pic\,miololCie thinkinlC. 
thin had Men to me . tot.lI)' myst.tious Siner Fl'Oe't. tM elucida.tinn of ho,.t �it.l-
pMnomrnon. tht'. bpl""j". tpidtmic of anct' flctor.. ha:> IMllll'ly liten the resporut. 

tube�ulr.is l .. lll' ... ·itneNinll in thr African bility of tht \·a.tly tlI;pandf'd lirlda or 
popvlation ror .... hom I ..... � pnl\·idinICUI"f. biomf'dil::l1 flr>-ean:h. �uch I'" I[tnrliN. mo. 

Parhlllll, tMUi/h. or all the .. urdJ; Fn ... t lecular hioi<II.'Y. l m munulolCr, hl<)(:hemi�try 
W1'OC., 1M tint!! Ihilt hast mid. tht m(..,.t and tnd(>crirllJl()�': ... hlle e!litle-nliol",,>' ha.� 
illlpre>lllion on me hO\'e Men hit oltt'n conlinurd 10 !\ellteh fur the tffe-ctl of a 
quocf'd introciuelifln 10 the I"fpriotinl[ nf \'ully el.pI!ndtd arra�' I)rpath('lI:ll'oir Il[tnt. �'

:t::'�i��� 
"
;�;t'

h
i:

I
:�;���t�; :n 

t
��ct�)::�

n
,�Il':�;.��I�:�t�::I�·:.td::� 

.,,-e tl'wn the tolal oCiho t!!tl hli�htd fllt't.... thlll. lli\'tn . l'trtllin l("\rl .oI re..i,.tnnt'f !Ii,r 
k incl� tn.ir om.rly Irrlnl[ernent inlo what ... er 1'W1"l)nl4l. "'e ,h"uld he abl. 10 
dlairu. or infertnl:t' ... ·hieh extend M),ond uplaio Ihll'nccutl"fnc:' .)fdil'u&e al a moult 
1M hound,,- oC dil'f('t ou"rl"'·ltion." It it thl"- of tlI;PhliUI"f In IhHe po.thOlltnie '1[Il'nu. 
�ord'r1y arr'nl[rmt'n! inlo ehoml4 of inftr· Rent Dul,." ,21 hD� rrcenlly pninttd Out. 
t'ft(f" whi�h inlri;tuf>;. me .nd \I'hirh t hc) ... ·e\ll'r. Ihnl thi� fnrnlulalion. which rn.:l�· 

t. 
'''The I('irnt'ltll 
dillnHII hll\-. clev 
rn"" tM Itudy 0 te or IItmi·aeute 
infectione eaU><ed h,- virul,nl micnlOrlCl ' 
IlL .. rn, Ik·quirrd th�l\J=h npc",urt' 10 nn 
e:U>S:,nou:< .... url·t "I' infectillll. III ("llnt ra�t. 
thr rnicrnhiill dillrn>lf'>l "\<>"1 (,,'fllm.," ;"<lUr 

htl\·C' pll.\idrd a �111,.f;111"T\· hOl!.is li'Tinli:r. 
("(11'(", ill III<' !!Hh aml '·>\1I.\· I':1r1 "l lhr ;..'Ut h  
ccntlll')' ... hc:n 111'0:0.1 di>o(·;I>-(.'\< .. I tIlICrt.,.\ 
(IIIlI'h n� r�·"h"id. l·h"I(',;I. "m,ltll.'� I.r 
INaI:Ul') ... I·n· till' "","11 "I' "I-:('Ilt� ,.\ ... ,'r. 

Ut(t'llll4ill''''IT tll\·inol1l11('nl? Whc'' \I?M\'f 
'". .... ::1.1 .. 1' Iht'!'c: Illtt.,.li"n .. II! all. "'r hll\" 
h("cn ,.tcu�I" m�I I " t hillJ" in r.lliu:r)lener.ll! 
term>l()( "n tnin nutrititlnll ttllllll, 

\'e ·or\.; 0 I • like. I �'Ould sUl' 
t. th:1 th rt' i"- .nother ute-

I i'ac:tol'>' t:lll1ahl. oI  
fecunn hOl4t ll.lloC'tp. 
nlll di..,. .. , IgentL 

end Ihllt ht pr ncr of nlhrr mernht� 
of the lame 'pfc\�. or mnre ,,"er.IIy, 
Ctrtllin Ulfoert,,- ofth. vor:i.l ,nI1runml'llt. 

Th, pn,!>It'm ill thllt II� �WI Ii OM 
intmduC't!' tht cnnuIII oflh' [Xllrnlial rolf 
ol lh' lIO('i:ll tl\\"ir"llfllCIl\ i[l di�n� etiol. 
''''·Y. thc ahm"'t m,·, il.lhk rl'�I"'t_· if; t� 
this mrons �tr('Ni Illld Slrtl-s dl�il,... l lhillk 
th, l4imple.mindtd 1I11" I('I\i"o or th. word ?f.'3'-:'=:"::;;ri-::=:r...:'tt� inr:u

:n���
il

:�i���
a

:��
e
.:s ;i�C�: . ::;;;!+-;;;:;;;;:;;;�'!: .·"n(·("pl.'< of thr mia�mB� III Ihe timt ortht 

inlt<.'ti"UIl pl1.1C'blI and thnn Ihe phYl4inh.jti. 
cal dhllurb.nl,".� thll connn latent infrc· 
tion into ewer! ayrnptoms .nd polho!. 
ot:Jf" (21. 

ThUll nub .. ,. ;l llalinl[ Ihat in soci,li", 
... ·Mte me-,,;t di�iI� Ill!rnll' lire uhl�uitow< 
in th� tlll'ironment (and I hrlitlt hill 
Itaterntflt v.'OUJd Cf)\'er nKlSI phYllillchrmi. 
ul l,.n!>!. not onl�' miemhiolojl!ic ont'llL • 
rull undtRtandiJ\1[ or the di>ltributinn and 
determinants of divl\1Ie requirr.< Ihat ... e 
k_' b<lfh the pl"f\"olenct .1od 10:<iirity 01 
!hHe alltnt� find the del,rmlnllonu "fth.r.<e 
faetnrs ... ·hi("h chlnlle the ,..Ia!i()n.�hi\) he· 
t .... n the hml and Ih"e Il[ent�. thu� 
t .... n.ftlfnlinll o.n innc>cuou •. pc1I'"ihl�' l'�","' 
bia'ik. I"flatkoll"hip h'\1I1t in '<I'hich dini";I\ 
dillel\\Iot t.. lhr outce'lIIe. 

The qUf!!;liflll £adnl[ epiciemiulhllk in· 
quir,.· tMn i,.. Ilrrthrl"f C!lt'�'milh<llr dl\�"C1' 
10( �.,n·in'l\\llt'IIt.11 f;"''''r� that �\I,' ""1';1[,1 
uCchanlCinJ[ hurnan N!<i�tllncll' in illlp"rtiu 
.... ay"'ilnri "( rn�klnl:�ul"'el.';fI( [K'<.III" m., 
111' It .... �t ..... ·rlllihif I .. I\w"(> u!Ii.!uil<>U:< 

dj,'.·"I·t'f\· of mi(·rnorKllni�m�. Whl\, thttl 
can Ifoen-... l!,Utl'llion rll'l[ardinKthe�t'oftht 
celll('rpt <I( �tri!'l'>l in the hnnd� or the oriJi
nntm� of thi" Irrm 'M /lPlllied in II KiN' 
lilic atnl>t to mtnicine). lodthlt Seiyelnd 
Wolrr f:\). rOf ioM.nee, hel·. rn.drl lirnifi. 
cant contribution to our idt .. abn ... t tht 
nalure 0{ diulle Ind it, Clute .. tn. M' 
ft'nt uncritical tUhscription to "'het all 
thnUjfht to n.vr Men th. Ideal 01 tJw-M 
inH'''' iplon; and tht otan rrronrous inttl· 
prrtllion of their lhtorirt by modem in_ 
f;':I[(on hu f�>I'ntly lf'd to t'OlllrtodklorJ 
findiop. and inopproprille inrerences. 

Fir':'t il is importllll! Itl I'f('�itf tilt �:iI� d���,�"��!n::!e :-� 

::�:�::��:::!\��nl�:.:� 
{:ll ",tilt..,. "I h(\�l' u�rri the \\llrd 111'f'III bI 
hl"J,,1-!' I" In I\',ltt , ;\1 .1011' \\11 In I 
1' 1111{ rT,aturt \\nkh ,,,,,u!t .. {rum t t ,.· 

tera("liun .. f the <>rjfam,.m With nol.lOUi 
�(Imllt. or ("ir("ulll�tan('l'!I. I.t' .• It 110 .. d1' 
n.ulllt' ,,(at.' \\ilhin thc ur�:lni�m; it i... not. 
"-timu\u, a .. "allh. Inod �)'m�. butdtn •• 

n\' Il�pt<'t of to\irnnmeol. inte",l\. Ut,,· 
I "' ... ·i.ti ut l.l ht" .. ,i>'(' ... Whlle \\'u1{1. 



"" 
_tt;!i"t! thut thi� !'>tl"C'-o� �1;UC Ic\"i.tcnt'l'11 lIi>«';I'o(' ;'I!CUls. n,. rnainlailtNI h,' \)(\11,,,. 
by lu:ur""mdo.:rin.tl chaUKt .... 1 C�lIl he pr .. - (t), nnd ,( ttlls ha!mH'(' " 1!)('di,'I('1j !;Hj!d" 
dll�f'd t.v .1 V,lril"I

.

' ,,( ""�"'\'" )olimuk hy lh,' 11\" "'><:11<1,,, fll!!' .'.I,II"nt. a, h.b j'l"l'U 
ph��k;ll lis wdt 'I" I",� ... hotul!i,'. he ,\ld nul mo.intauwrl h,' ('l\lIn"n [ II ,lIIet !'kh.><.'u 
IlItmvt (n drliul' till' .:h.lrat"\l'rb<tin uTlhe MilllU ( .;1 and \\idrty ,ll'l"cptt'{i "mel'. then 
prupertit.! of thr�e nnnvh�lIicel (r",),<:hn- th. mKh8ni�m thruUllh " hlth the "it::IHIIS! 
IcIric and/nr !IOCi:!l) nu�i!)\JII stimuli. De- and Rymbili!o produced hy tht ('unrlitinnnt 
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MIUKS" to thes.e po:Ilulaled noxinus &tICiol els in the bod.\" lind tho� chanl!tn::. the 
or p'ycho\oll.ic stimuli. uften quntinl[ WQ!II balance. As ....

. 

111 he referred In IHler. there i� 
for their ju�li!icllflon. The u�e of (he ... "tltd evidence frum hoth animR! and human 
�.trenor" toO indicate the environmental lIpenment:< indicntinl( \'ana!lon� tn 
aoxiuu� stimulu� and "�t"""s statt'· 1'1 e .... >etn ml ieu nre iru;il'ed n� ... o"·I;'Hed Ilil 
IIIme fril'(juenlly ··"tr"'� di!'e<l!'e" In Ind' Irob,tlll ('n , 
ule the p<l�I\lt.\lt<1 l'nll�I''1U{'!W� <II ,nt.. uhl<"'I� 
Ul_"ure d,mli6 thc oem.mlil' dlllkull. It'll'" III I II,. h)!ht. it 1:< m",.1 unlikt'l� 
bUI hi�hhlChts Ihe nm,e important crmcep· that any ,wen �ychn"l>Cilll pmct!'" or 
t�l i"-�ue. Stated in it� mO!o>I ,:enerul term"" stre-..',or "'ill he ct!ololCically "[.Iedfic for IIny 
the formulation �un�crihed tu (otten im- .i\·en di,.u"e, at tellsl 0 .. currenth' cIa,.si· 
piicltly) hy mn .. t "'pidl·Hu<,I")!i,,,tlland "'lC'iat fied

. 
[n nlher ..... mll .... il no Intl)!cr he·('" me-:. 

I<ienti�h "'''rki!)K HI thi,. field I,. Ih.lt the u�erul t" con�j(ler a suh'et or e'i�tin)! 
r.hltinntihi\.l hel"eell a :<tre:-:'Orandrli�e8se dlnic�1 entitln 1$ "�tre,.s" di�efl:<e:o; as 01\ 
�tenme: WI[[ h, �imitar tn the relotinnship disea"t!' can in pan he due tn the:o;, flmc. 
between a mier'll"Tlr::ani,m and the di�eo�e: rs.�eJI. Hinkle (61. tlrJuin,t: from th�ot{):CIC 
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l't�rcap.ob['Qf h�\·in !:a dil't'Cl pllthn- uplanatinn is no !<lnlfer nKt:>-:<8 . It is 
,tRic elIte! anDlnlfn� to thn! uf a phY8icn- evident thaI Dn�' d!,;e(l�e pruct:>-.;. d in 
memlcat ur m!cmilio\uKic en\'tl't>nmentai lact any proce!<

.

, withm Ihc ltnn r)!n. 
dc,eal>e IlCent. The cnmllarie:.: of such a nl�m. might he inlluenced h.., the ctl!>n 
',rmu!ati!ln are that there will be eliolo,ric of the ind!\'lduDl toO hiS social en\ir ment 
,pn:didty (each streswr ie(ldinl[ til a spt· .or tn .other people " 
rific str� di"ea5;e). and there will be a I A moOre rea!«.nll.hle r"rmul;tlion .... nuld 
d:",e.re,.J>I,n�e relation�hlp (the IIrt�ter the �ld that r-'ychlO,;()d01 P�OCl':<�e.. ac�itll! as 
me..loor. the more likeIih,.)({ af dl,.e -,cnodltional" Atr�nI writ. hy a!t'nnR the 

,; " the utility nd(lCtlne halance iO the h"d�. inCl't!n�e the 
a Irn riot('Ll"'� of h"lh of t!ll"l' nfllinnll. ulICeptibility nf the orKnni:<1n til dirt'C1 

Wulll him�e1t "tate qUllc e:l.plicitty thaI nnxioull stimuli. Le., di�ell"e n�·(mt,.. The 
t� Ictiun of physic{lChemica! dillease psychO!OOCial pmc",�e.. thus can be en
I,ents is dineft'nt from P'),ChOJollClo.! fae· viaa.:td IS enhancillp: $usc.ptibttity to di�
tnOi in that the fnrmer ha\'e a dil't'Ct ebe. The cliniclll manill':<loti"ns .of this 
pllh{>lfenIC effect by damoj(in:! and di�ton· enhanced lIutoeeptibility wilt not he a runc
inJ�truelure and ruoeli .. n. while Ihe Illlter tion nfthe pmlicular I)"

.
\·dw ... w,:inl :<trl'»lW>r, 

act ind!rel:tly (ur. 11>< hC' h'rmffi il. (>"nth· hut "I' thc phy"it,.·hC'mkal or mi,'mhi· 
liu'I;IUy) hy \·irtllc .. r thcir l'apal'lly ( .. ud olhl('k d!"t"I"C III-'tllt", harh"rl'<\ hy till' "rl!a
u li:::llal� or "yml",t., I:\J ·I 'hu,.. dio.casecan ni�m ur to which lhe nr"uni�tl\ is up'N"d. 
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faclnl'». whi('h in turn nre a fHll('tl"n n! cin'um"lnnc('>' hllll .'nernlty "",,cnp.d cum. 
I[enctit· �nd'''' !ll('Ul .lIla IIr('\·1<>U,. l':l.Jlcri OlCIl!

. 
Tn n Inr)!e eSlen! Ii'll" ha:< p",hahl.l· 

e!Kl'. re,.olt(d 11" '1'1 e;lch tnl �"li)!nt"r u"ualll 
-S;;me rea�"n.J.bly runl'incinK dillo e'li,,1 btin� c{.llt·erned \\lth 01'11\' nne clinil;1 
to �upp\Jrt Ihl� pnint ot ..,ie\\, Fur e:l.llmp\('. enlit.I· :«1 the feill ur� comn;(\n I', mu!til�t 
nne III the �trikinK fenturesufullimal �tud· dise;'\�{' Ol.Jnire);tali"n� hal'e Ifnded to bot 
it:>- COIl('ernl'd \\ith dem"n�trntinj/ th� overltM,ked. 
health c<ln,.t::'<.lueIKe:< of M ch.H1I!('d �u"!l\1 One {'sce\.ltion In thi" h:t� bei'n the&ludy 
environment ha� uelE'tl tne "Iue rUII)!e 01 b�' Chmlpn�nn RUe! Htnlde t:!:!L In ,l! 
d!seD.�e,. that hil\e followed "u,·h Chllngb inrlu�tnat �tudl' in the {'niltd Sta!�, Ifl(O\' 
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hi�� ���� ��.":'��l���'\' ;;�ra;:mii; ;a;;;:;� \ animnls mterac!. while keepln)! all a�pech lind !.'d'lrO!"!ll'lt r�!)ericn(c I'Nt le;>.'t I\'tll 

of the VhY"lc.J.! envil'l')llmenl nnd£el cnn- prC'!);'tr('d l"rthr dCO'lnd_nndrxpeqntl!lJ\' 
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in�rt'''�t lI\ the UlnOel1l'''' ''{ urten,,"(' ru�I�: .... crC' hrller pH·)l:lred. The� t"und thilt Ihl> 
a marked redurtion l!\ the re"i�liHlt(' to a iiiCrt"<l,.t'{1 ri"k indud('d all di�ea"es, mn�J/ 
�'idc \'anety 01 dlrel-l !luxinu,. 5;llmuli, as \\'l,Il II,. minnr. phy�ir.:a! b '\e!l a" nlell. 
indudin� dru�. microorl!oni�m<

. 

and �· tal. !<lIIK·INm a, well il� short.term. A 
rn��: �n int reu"ed �u,<'ept ib,ltt�· 1<> '11I1<>1I' furl ht'r r�:'Irnple illll�1 r,11 in:: I hi� poii'll i.. 
type" ul lIe"I)I.""i<l: allo:l.an·llroc\\lc�O diU' I hc ht',llth ('on�l'qllences that loll,,\\, tht 
bete.:; and convulsions (,-I:;). Thu" lI1 disruption or imp'Jtt:lnl !<()cia! relation. 
animal:> at leo�t, no specilic IYl>r 1)[ ·'sues.' shillS. partieularlr death nf a �pnuH. lt hai �isea,.r" oppe�r: in r
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lhe ,",w,:1(I1 mIIICu-ehan!:t» ... hl,h hille rIlle ,hrce t" lhe U!nb hil(herlhlln mamtd 
been interpretrd as "��

I
)men of thr l>ame IIge for e�er' .. caust ol 

e anIma ti appear tn re-;.pnnd with a Idealh !:!:n. [I IS difficult tn C<1�eel\e of I 

variety of disea�rs. the p:.lrtH;ulM mB[l!te:<· sptclik cno!Olt:lt· lmJ;:e:-.� respons!hlr fflr Iht 
tatiml bein� detrrmmed by 111('1011' nth� Increil"e<l deolh rate rMlm soeh di\'eN 
than tht dlsturhed 5OCI�.!.-lllCl:h,<./'i1';e r()ndill"n� II� l'flmn1lrY heart dl:<eilse. can 
� Irom hUn\�n �tudle,. i5; s<)me"hllt cn. injccl l"u� dl:<eu:<e� and peptic ukt!'o 
Ins direel hut n�\·�rtncle:<" �!lll cOII�i!.lenl Ind it would appcur more reason:lhlr 10 
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whl> rlenlo[J t uhercul""i� ! tG! and "l'him· uther dl�eL\�r aJen\s. ' 
phrrllia (17, 181. beo:tlme ale(,ha!. { 19). O!' ('oursr lhi� �itir,n tha.t fl:>YCEial 
are victim� of multiple a('cident#:!O)' or factOl'S act II� ronditi"!lal .or predl p<l!Iil!� 
commit SUlc!de .I:!\ )f-e(\hH�I"1I to n!l� Illcton< .rnther :han as direct POI olCl'nic 

�:.tatu� m 'nclCt��oKenh I,. nn dlfierelll (rHo,1 the positi"" 
' !O ,. \  " i<J!' i lIJ�rea,.on' ln�C'n h�' the I'"'Yt'ho,....mnH�t,.. �'ho hilH � I le.J" ethllll' n\ln"rllte� rej'�(led hy lilr mnlllLIIllt'd 4U\!e �1)('<'ilir.t!ly Ihllt lk-yrn.... 
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oc\'ull1lt!<.nal !lu,luli\v: hr<'�r!l h" llle� or Ot'
.
('I1,.,·. \\hcn· !1 d,,('� dilli'r I,. "Ul!;;t-.tinr 

i"" I.,lelj I,\ iu;! nn\'''I.�t:>II« '') Iwn' j,<'{'n t h.!t t[lt'�t· " nit-r "I fnd" r" \\;I! nnt IIC' 
dcpm'C'd ul nleunill;!lul ""lei.11 cotlt.!el. It I,. cll<,I,,:!i ... dl�' "pec!lic (i,r nny ;!'!\en di...ea,v 
l)('rh.lll'> Mlrpt;,inl( th.11 !h!� w,,!(- '.'r'l·l� " I  1,,1 k,I'�1 1:,I I·n the (·lIr,,·1\1 ('linin,! d,l .... tfi. 
,b�I·.,�(' ,'lltu,ml", ,I,.M><, hlll',1 "llh �lm!l.!f I·:>t i,m " I  d!�<·,,�,.,.) and Ihat rl>""',"('\1 "i\lltO 
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a t  loClHthfll;! I<>r .! �l'C'nl'l' �I!h,�t "I ",Ire,., t1<>n� (Or rd,It'I>n�h' I'" .!re illhl'rC'll!l� ,.\n .... s 
d,'-C.'�I<· I>r ,)tll'mpl"';.! t" !,,,J. "nl· tl l'l' I>1 lui ;'Ild {'C'rt.lln "I hl'r- an .. nol." {)Ihn� 
'Ir, ... '''r l " .I 'l:l�kd,,, , . .t m,,,,dl·'I,'I:''l l ' _ lu�lud"l;.! !,erh.'1'� II .... m.ll"I>t .1 <>1 'lilt·,· 
II�tl)l tv I,,, ullpr"du( [L' e ti)!atnr-. h,I' e I r.,..Jtcd I hl',e 1.lt tor;. not <In!� 
�1� v"�lti"n <)n Ihl� l·t>tllplctc .lh�E'n('c ,,! a� II th" \1 ere l!l1'lr!rUlt hut h !1 t�I' \1 ere 

tI;,,10)!1c spe .. llilil� (" r fluttm;! !t !Il an· U;li(\lnl�n�"'n(ll. the 'pre�cn( �" '1 1 'fUf(" r 
nther 1".1\. Ih,lt Ii'll' hlll('t"," o! (ht'�e ! .... v· heinJ1 �tr('", .. !u1. lh Hb"t'!\IC hem'fi,i ! 
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in anitnal coloOlC''', animal� III the proceo.!. COt1fU�ln)( re-.ulb. Hut equllll� dear
' 
, the 

o[ es!llh!,,.hinJ( their d"m"l:ln�e �hm� a cnntrar� puint of \ )f\1 1)!II<,r>;" the I> 'P',Sl' 
lympllthetlc odrenn! medu!lur� c.uechvl tion Ih<ll the�e !JI'Il>{'e,.,.e" d" not ha\e a 
'/rllne re�j.1<.>n,.e and per-hlent elevl\ted dirf1.·t lJ.llh<l).:"E'fUC l\(·\H.n hUl opewle in 
bl,�.d J1re"�ure,, The "ne� l,'r{'cd in!o ,.ul!- their (,ljH'l'il� .l, � o.�' .

.

.. 'l00I0' __ • 
ordmali" n. h'>II,,\ er. �h,," nlf>re <.1 the ..... r�e� !!l ter!!l, fll lh� lnlurma. 
pttuitary :uiren,ll c"rti,.!! re-l�'n"e pUllern. tUlO they IIrt;' perl'e,ved tv contain. And a� 
• Imttem he !C'('I� is m<>re c<>t1,i,t"'tlt "111'1 thi" l.IE'rl'eption \IIll <llmo,.t �lE'rtamh he a 

.�d tt!l lhe di�t',I�r tnantlp,.,ta· rU!l(fi"n "flhe diHeri,,;! 1'1:r<"<I.,j11 1�'" and 
lioRS thaI ha\e been il�"'Jli;tled 1'!lh thc �:lI!cncc ,,( the cx !>er,e!\( c to u,l/erent 

!de

.

pre..�"lO iltld h<>pele-.�.ne,. ... 1! .. lhi" i" I�". indil lduoJ!> !t I,..h"rd 1"

.

U,<.c

.

l>l the nntiun ( 
/ )\ ml)!ht be nece.."ory In In,.dtty m�' "tonce that ceMa'n SOCIal Clreunl-tallCI"!' W!lI al. l �r-.d admit there may he .. e\HoJ! dU�len; ut ways. nr even in the milJ"nt\ of CO�b. be � dL'lthr-. a,.",>eiated "'Ith dlllerent p"Y- " stre�"lul " Thb d,lemmn can uht he 

:�:��::
t
l��

I
�
'
f
n
;h'" nut(',:::::- . ;';:

l
�.��

,
. ���

e
�;�

e
:\�;��

\
:�;;:;�:,,\�t:�� 

pttted ll1Jm exp'l!-ure tn lhc,e 1l�)chn�llCinl .... ilh mo,..t I'll the doJta lind \\nil'h cunce!\'a. 
pn>cl"'�E'S i�. h"wel'er, only one of the bly uplain some o! the txi�IIOK cnn\radil:' 
dllemmo:< flleing rt:>-ellrCn ill Ihi� afE'O, It tinn:<. The n!'.t o! the-.e i"thlH the extent In 
pn",ide� no lCulde Ih 1(1 "h,1t the-.e pr"l> 
e_'b m!Kht be, much le� huw they are to 
1M mea�ured 
One of the unfonunllte conlrove�ie5 

th3t has duuded re-eorch in Ih1s area hati 
been the nne ahout whelher such "tresbl:'N 
Ire tnvnr;ont, Iltil"ClinJ( all Vt'(lp!e in a 
IoIrndar manner. or whether the)' are idi 
OIIyncratk. offectlOlC each ve�/)11 diller· 
enll> dependinlt up',n hi� personality. in
terprI'tllttnn of the !>llu£lliot\. and So lilrth. 
The IM",itl<>!l fur the latter P"Ult nf vie ... : 
(o,.hich mlKht be sommaraed R� "what is 
one rnBn's meal b. another's Il<l!�{\n") ha� 
rro:ently !.Ieen "luted qu.te �utclllctlv b ... 
HInkle 10l: "[n I'lew ul the fact thut p�'\.ll� 
!'fact If) th(,lr 'I,I� 1"iluat"ms' I'll' ......., in! 
(1'\lOillOl\" !1l tenn .. " l lhe nlcan;n;.!,,! Ih('>.e 
,ituilti,,",. tn them. it j,. <htr!ndt to ,Il'('Cpt 
lhe hn",the-.i" Ihat cerl.un kind,. 01 �ituu. 

I!:! 

... hi('h the [l<l!>tul.J.ad 1):.�{"ho�",:i.11 [Jr<I<.: 
�s", are Kenerall) no;w:.!nu� \'en.u� Idl""vn· 
cntlC in their actIOn I� largely a functi{}� 01 
our I�\'el of ah�tractirm. II " Ie  can ident i(\ 
the charactenstics or I>mperul':< 01 thuse 
sll!nal� or ��'mhf11� WhH:h lCenerall�' evoke 
Olaj()r neuroend'lC'rlOa! chani:es in the re. 
clpient" . .... e \lit!! have ident<tled a lCeneral 
c1us of slrt'i�ul'» hen If the flilrtlCular 
circum,.tUl\Cp,., Of relati(On�hlp:< erl'atinl(' 
thu.e t�pt'>< of �iltnal� or ��'mhol� diller for 
differcnt people. FUrlhermnre. il \Ie can 
identIty the attribute::. of th!. dbS of 
stress"r,;. it may I\ell he that the some 
relntwn,.hips nr soc'nl C!rcumstanre 
wilhlt! a )!iven cullure ("I'. I)t'rh"p:>, �uhcu 
ture) rl'gularh- produre "ulh a cl:l�:< ( 
,.i;!nal:<. Se(·"I�d!\'. thc e,!sl!!!)! d<tt:t hal'e 
!t·d IllC" tu heh�'l'e th"l "e ,hnuld II" I<\!!)!l'r' 
lrent 1».}'chusue\lIi pWl·e:<.�('� a. unidml.,.n· 
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:�:i�� l Th .. "\ )("'11," "\!!'l,,'rtl!l� th .. '-l' Ih'ml' ,>1 c\e,d"l'HI"lIt " t  ,I _<'I ,'I Oi" 'fo{'rrd rdati"I"

ie" l"m� ... II",m h"th animal ilnc! hUn':'ri .rHp' .,n.'.n:: Ih� iI!lHll.d. lht-e.-;;:IIII. 
",-eilr. h_ .\.� hilo h('eil ind ... ·.ltrt\ e.lr!;,·r. m,H\::, -I<'<I I" ;1 \' ,d,· 1.lfl(·I\' "�I hi,i1rrelnd 
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!n('r{'a�IRK the numher h"u�ed lI'jft\hcr .-l;!!!:.... " --!!.!.!,{I!!D!td r""U"n� 
lend� In marked chan)!"'" in hfillth Mdtu�. h,,1 "ert' pren{>u�l� appmpnaa CtltS. 
e,'ell when .,11 tele\nllt l\.�pet·t.�ol lhe ph.I�I · Thu�, hnh!lu.,l acts I'll oll':!rK"inn {inchNl 
cal ennrllnmellt and Olet are kefll COll' In� "rilu:lit7ecl oltlue"�h,"" in defendtll( 
'Stant. The hlOln)!ic mech.lni'm,. t hrough the HC'>tl. or e";o�tH'e nf acceptance Ii 
\lhich such ch,ll\�e� are prooucecl hu\e al�" subnrom;tti<>tl "n Ihe Jl:trt of one animal. 
been ioentttled. Chlltl�� ill �rou!> memher· r;'li! tl> eli"11 ;>.ppn'prl<lte rel:ipr<l('aj r.. 

___ ' .. ·._1 !h.....othl� (,I �r"up r�I.ltI'>n�hi!h �p"lI·e� " II th� p:trt "I nlh'lher. In tl<1CUI 
in :lnil1l;\l� h"l� b('�\� lHT" m· "'!lim.ll, under \\i!d {"Hodlti"n,.., f" r eUIII' 
\.l;\llil,tl 11.\ �i)!llifinlll( !ll'llfDelHh,(·rin.ll pll'. the " "fupi,'r ,,1:1 tll'�t \\t!l drl1!lr a lIof1t 
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12�e sanl' rndocrine,t a�hn�e Ihe �ame �1'N:le� will lead tn a �rl nfh;r;h� 
te\ponsihle in [a rICe part fnr rna; llmin� nluali'

.
ed Bj!)(rr'M\e mm'e" and COUnltl. 

�'hat Sehoenhelmer (.i) has term "thr m'l\I">. rarE-ly ltadinj.! to blood�hrd. bm 
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cha!lJ1� whicn woulcl rt;<u!t tm!n the ion £lmdll!"n� the der('!ldUl� ani�ilY iMi 
Qfd, . .;eaSC l1l1ents, lite thl" nlltill ··o"lIl'e. hut the m\'adlfiC 

The questi"ns of cnncern are. what ore animal l"il!> to re"l>"nd in the anticipatrod 
the pru[Jrrlirs of the chan)!e" in Ihi,. SOCial fa�h"'n. ln�tead he ma.'· lie duwn. 11.0 II 
mili .. u. and are there 1l0,11"I-'Ues in Ihe �lr�p, :lI!!'mpl I" "'''VIII,lIe. I,'atl. awa),,01 
hum;!n s'lC'iill :<�:<tem'" The u"uill notu", do �(llllethinJ Whllh. !ilr thr �ituation, . 
that thr crowdin)! it�cl! uhllt t ... , the phy�i· equ;l!ly hi7

.
lIfre. 

cal den:<tty ol the p" pu!atlon) \� rp,.,ll<m,.ihle Tnl� lalllt[(' !If \'lIri"u,. f" rm,. of hrha\� 
for the delertnrat!<ln in health �talu,. ha� Ito elil'lt preclictahle respon"e,; ltact. to !!I'll 
nnt h('rn su.�toined in hUlnnn studie<;, De· of three typl':< of re.llOn'<e'!l on thr pilr'l a 
IIp!te the J.'oput;Hity of the helief th,)! the nnimoJl, Ulvnh-ed, thr m"�t rornmOlla 
cruwdillK i� harmlul tu health. <I r(,l!eW nl .-hl"h i,. repetitioll "r the heha..,iuml aru 
the literature �hn_ that rur e\l'ry Mud\' Su�h ads art' nlwa\,,, nt·cumpllOted h)' pro. 
indicatinll a relati<Jn�hll' netween n"",dinl( [<lund neull,endn<:nnal Chllnl(t!':I, and pit. 
and &OOle monile5;tatH>I1 01 poor hralth. sumahl� their ehlllOic repetitinn It. 
thf're is another rqually gflod (ur hncll eHntunlly to the permanent alteratlon.i; 
in,e..tigatmn showinl( rither no relatinn· thr le\C! llfthe hnrmnnE'S and tothr deJ.," 
Ihip nf e<.en un in\·er.<e uoe (��. 21:41. Fur- of llu(lmnmie ner.nu� ���Iem omusal "" 
therlllnre, Hong Knnj:, nne of the mn ... t I",nel\ undcr <.'ondil i"n� of arllmal cro."d.. 
cn''''dl«1 ("itlt'� ill thlE' ",,,dd . •  1IIr! !!"Il.lnd. in;!

. 
The la( t that tl\('�e heh.l\·inr,11 octslN 

"Ill' " I' (1)(' llUO,.t I·n."ded n't\nllll·�. eI11" ,1 
... lIne (II thl' hi;1ht",t le\ cl.� 0 1  \�,( h phy,.it.)! 
anu nlental he.llth \0 lite ",nrlt! (:!fJ). 

ill ;! H'n�c in,!pprwl'ri.)te, in th:'!t thry drI 
nnt m<ldil�' th(' ,.itu<lti"n. t'an he up«tft! 
to rtln"tlr� MKh hhrtlumal chan,t:CII. Unde 



I� cnnrilt'"n''' II i" nn' ndh�'ult to tnvi .. · 0( Ihl'ir :H ti"ns line! the rC'IM,n'l'" '" Ih('�C
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by IUl"" alllln.II.... �h"uld hI!' IIII'H' lHh("l'lltihlc to <1,,,,,., ... (, (h.!iI 
An altemall\l' "",pnn ... " nil Ihe parI " f  Ih."'e luI' ... h"In Ih,' �ltU,IIII'1i '" 1'IIIIII,ar. lOme anllnnl .. j" tn .... llhc\raw frum the field An"lher Ctrl"Um'\OrKl' In "Iw.:h 11'1" I .. dlo! 

and tn renl;'ltn m<>tu.nlt>os !lncl i .... li,ted Inr fC'(!rll",dl nllght "(£)1' ,,,,,lid bc under com· 
I"n): hour:- on end. 11 , .. n,,\ unn>Ulnltlll lu �!t"Il" ,,( "''' I,d II''''''''',''''/ .• !!",\. Th,-. 
ob-.e .... e S{.!tlt nlll"1!" ull<it'r n,mllt-J cuneh· .hlle ,,1111 hl'lII:: lur [rum II Ilft-.. ,,!! term 
lions crnuched in ml.t I,Inl,l�UIII plll.cl.'>o, uu .... hil:h C::In l)l� mea",urw a<:l:uratel .. , hll" 
lOp of thlt r"lor·thm t'dle of a pertition or pro�·ed to be a u..>elul C()ncept tn a n

·
umber 

in the brillh! lilft.t in the center of tht � $I udil'r<. 
endosure. cnmp!etely imm(loiie and not A� indluHed earher. hu"e\t'r, a fuller 
II1teranin..,: I,ith any "ther anitnllt� Such eIpionnlion ul the re.t entia! "'\(' nf p.:y. 
"lImll!S d" nnt nhihlt thf increa .. ffi va· cho.><w.'inl r,wt"r, in rhf )!em',i" "f rh�t':I�t' 
thnk>t'" denwm<l r.lted h�· the illler.ll'tin;: r .. quih"" Ilw r"n';:nili,'n "I .1 :«"o,'" ud �"I ,,1 
IIItmhef)l Ii) pnlCe��e.., Thhe nl!):hl he e!l\ i�I"ned b 

The third alt .. rnnli\·e is fur IIIHlllal!' tn the pmtet ! " c  1,I<:tnn. hutffrlnK or ('u�hlon· 
lorm their own de�'iant IfrlUp!llhat appaf- int[ the mdlddual lrntn the phy�iol"lfic or 
enlly i/Cnore the mnre:. and codtll of heha\'- psychnlolfLt consfQuenc� or e:o.fIOl'ur .. to 
Dr of the larl(er F:roup, Thus, "llanF:;;" Qf th .. strf':>wr Shullli"n . } t  i, �UF:Kl"'tt Ih�1 
)'rIung male rats hll",e been ohul'\·t'd in,·ad- tht propfiTy Cl)nlmOIl tn thhe procesSl'» !lI 
irlK nuts. attacklnlf females (the tquin· the �trenlft h l'Jflh' !ljl('ial su[lpnrts pro\'idtd 
Itnl nf pnl! rape� ha" h .. en reported). and by tne prUllolfY Jrt'ups of m"�t tmportance 
il'ldll!lfing m hom�exual activities I am n the indi\i . If!lln. I antma an 
lI",t awart nf any data on Ihe htalth Slatu." uman Mud!� ho.\r pro\"lded e\'idence 
li lhese lanl( membe�. bUI accordinl( tn supporl inlf th!� p"ml o f \·iel<". Cnnlfrr el al 
thiJ hypothl'\\is they a!50 should not e�h!bit (;j.I.n. for exaf'llllle, ha\ r "hown thAI Ihr 
1l1�' increa�e in p!lthol,,�', rfficllc)' ¥oith which nl! unAnl ;cip;lled �ene,; 

Thl'1le ob"ervallUns would lIUj{Xe..1 that Itt of eleclri<: �h<Jck" (I:i\en to Iln;mal,; pred, 
!rut one olthe pro!>!rti� orMrl'S:>!u! s.ocial ous!y conditi"ned tn a'·oid Ihem) can pro· 
�tuitlonl mlllbt br thaI the actor I�S Ot duct peptiC u!crl1l is determint'd to a lllrlZe 
mrl'il�' a�roquate e,i�rncr (f��oack) extent h�: ",hetner Ihe IInimol" are shocl..ed 
Ihmt hIS aCIIUUS nee lelldln.ltn antic! in i�(lilltu.o (hll'h ulcrr rat"') nr in the 

e_-....... · tit \\'r du �ot a� �·et have prl'ltt'nce of httrr mattll now ulcer rat�). 
r appropriate ;nstrument5 to m""ure in Htnry (31) hItS bHn able to produce per

M)' dl"","1 fashion Ihe extent to which such .isten! hypertension in mice by platinl the 
. pI'Irnomenon is occurring in human ... it is animals in intercommunicating bolero all 
� unruYlnahle to mfer that this pht· linked to a commnn ftedinlf place, thUK de. 
DOmtnon is hlJ[hly !ikt!�, to occur under velnpinx a Itate of territorial connict. Hy. 
ttrt�in cirrum�tanI'f":I. Fir:-I. it i� pft>bah�pfrtenMi<>n (1"'[Y occurred. hO\'''.'er, .... hen 
IMI .... hen indl.'idu,)l� are uufnmi!iar wllh the mice .... ere "lttranl(el'll." P(lpulatinl[ Ihe � cue!! and e�l>«lali"n� of the .. Kiety in IY$tem .... ith liller m:ttt!\ did not product 
.. hick tht�· live (as in the CAse nf immi· the� effect,. Liddell (:12) flJOJnd that a 
,"nl� tn a ne .... ' "il u(llitlll. or nr indind\w[� ylJOJIlj: ff\'lIlt bulttlM in an experimClItnl 
, ,,"oh·K1 ill II Tlt[lid chanl!e or ",w.·',,1 em i· chamher and I\lJhJtClt'd to n nWIlOlonou, 
",," menl. !Sul:h a,; the eldrrly in an ethni conditioni", IItimulU!l will de.·elnp trnu· 
eftCllI\·C c::luo:hl ujl in uth,HI !('nc .... tl!). nUIn)' matu; sil!tI� "f npcrimctll;!1 flt'I.H.",ill whdc 

I "  
it� twin i n  [In adjoiniul( chamher Rnd Muh. 
j"l:tC'u Ie> Ihl' ",lIlll' .�tllmtlu'. hUI '''Ih the 
mother pre"'nt. will nnt. 

Thee, jrltnce frnm hum[ltl ('p,denlt<.tOl!ic 
&tudies iii IIOmewh;!1 m<lfl' cir{'um�tanli,d, 
yet I Ilelie.·e nol incnnsblenl with I hl'lle 
nnlic'ns. llnd-l! certaml .. "UI!KC'-I� that it 's 
wnrthl� hile In pur.<u(' t hC'�e ,)r,a.� nf in"e-( I 
,at ion. 

I hnle �electKl a numhcr (jf �tudip" 
which illu..lrale the potenlla! imJlur1AnCe 
of IhHe twin themC'><. lad" of aflpmprlale 

tk('dl!;lck tn indl,·irlulll� ann ah�l'nu' 01 �">\ •• :iHI "uppnrt ... OIl "" me Ix·{·.I�ln!l' lhC'�I' 
have h,,('n indl':>o.cd h�· -'Itll,lfll'n� "f r.lpu! 
,..,,·i,11 dl,ln,:,· "f "",.:I,tl <h�.\r.:.Hli/.llh'n, .'11 
(\\hC'� h�' a!lempt� In me,I,,\Ir(' the PW','
..,.ses. m<lr(, dirN'II�. I n,l\e del,heraldy 
",ierled e�nmpll'" whkh ('Inpl"r a \ lI riN\ 
of research dp"llfn� and "hkh ha,e exam
ined the phennmtn:t in relau"n tn a wide 
\"artety ol he;lllh oUlcome--

The Ii",,! is an older �Iud� of our {)ll n 
dt!\iF:ned to illulitrate the potential impor. 
tll.nce of rapid !lucia! ('hnnF:e (:1:11. [I lnok 
place in the mountain� of .�ppalno:hia, 
.... here the populatinn had heen l�lI1ated 
frum devel<>p;n:;: l:i'·lli7at ion fnr ahout \.:,0 
years, In the enr1�· 1900'� 1\ f;\(·ln� loc:Hed 
in one u! the.o.e m<>untam r<l\ t... and (I\er 
the nexl 50-60 years. hy dehheratt com, 
pany potic:>,. recrulled its tahnr ( .. rl·e from 
the !>url'l>ulldiu£ Mlnuntain Cl>\ "'. H� 191;0 
the factory wa� populal�d hy ahnUI ,1():)() 
workel'51winj: in the companytnwn, eatinx 
simIlar diet� and dOlnjZ the �o.me work lilt 
tht �ame pay. They ¥oere romp(")sed nfl\\"O 
I[rt>ups. hm\l"\·ef. Fin.t. therl' "'"re th" ... e 
who were the rir:.t of their fllnl>ty tl) trove 
th. ,o,,, r,,, th;, o,,�. orl ,",,",. hr. t( .... here relat ton�h

. 

iP�'�

. 

. and ,nhlljZatinns 
werr no lonlter determlt hr km�hlp. and 
.... here per>,onnl Idenlil\' d I,nrth dH! nfl.! 
drpl'nd nn the (,mlll.v ol ',lInc !rulll) and. 
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Then,ml':ln)! roade n" { IndIO!! hl.'twe('n 
thf>e two j!r"u\ ... m Il'rI "r "'''rl.., p,,,,, ur 

lI",moli"n, nne!, in fM·l . l he onl.I· "llv t"'r 
u>ldd he i<l('nlll« '\1 \"" loy c,�"mml�:: 1�.1 
CHml';\ny rKurd ... to rind (Jut whether . 
partin,lar Imrker had had a relntl,ealtbt 
lIume n:lme th('r(' hl'fl>re him. The hypotbt
sil of the study WIIS that the !lecond j[rovp, 
h�' nrtue nf their pre\'i"u1l experitnct. 
IImuld he hetter pr1'pared lur tht nptrt •. 
lion>' and dema!ld .. (.\findu�trio.l l!.·inj[thaa 
the tin:.t llmup I\Ild �hou!d t hu� l'lhibii 
fe\\ er �ifns of ill health. A� indicated ill 
riJ!;tlrt'» ! lind 1, when health lIlalUS '-lIJ 
me,\'tlrffi h�· r""IM'n"e.. tn Ihc fnrnrU Mt<!· 
i{,,\t lnde), ;lnd "i,k nl»"etlIN·i"l'n. lhr pn
chl!;'''l hd!! tCtll' 

TIl<' �"""'Ild �I\td\, h� :-.:' ..... '·r l'l :II. t:t..H. '  
lin enJ\""ic !ltud.f III which t h e  hnltk 
oUlfl'me m,o.�urC'd i.� no tnnj:erfi.ell .perrrp. 
tinn ul henlth t'rheillth heh'lI jor.b1J!dutit 
fmm $tmke. and fhe inde:\: nfthe ('I0II0I. 
[aled 1';I�cht)Soda! procl':<�e.<. �ial ,lid. 
family di""rl[;miZ<llinn. Fnr this purpolt. 
aU 100 ("Ouret!e.. of Xorth Cuu[in! ... 

., ...... 

---I:;;;.;;..;.--------�- �'7:':-

Fw.,,,., 1 lI",hh".,tt"."r. �,I h,_",_. 
I' .. ,,,,,!! �h�h,�1 l,,<ln !('.\\I) 1'1 .. !�,h_ ... 
M",,, ...... " ... I,,· ,,�,. ",,<I "" ""�' " '41 ... '" I'" 
�,!�,. \O,tll U ,.,. 1 nl ....... ,l'u" I ...... I� ,...;.I 
(t',�,,� ""1,,,.1,,,...-1 )', ' .... m' fn, ... C � ""  
T,,,,!"' I:lU.) 

1 60 

l l.,) 

Il·.!IU"·� th;'1 ",�"( l·m"t;t'.tlh dclkrc'f! hl'· 
t'H'('1! tloh(' \.1""11' tit·r-. "I , , ,unl l(', ,\" 
t,er <!u .. {�r",d 1(,�"U,ll'h'la!l.' (m:ll..m:: ,1 
unltke!y that .. omen,mp"nenl Oflhe\\aler 
or so;1 " a  .. re�po.)!)s,hle I .  nnr \\ ere I here an�· 
majnr d!rrerenl'e� in el'on,,(Ili� le\el or a�. 
cc-." lu !lIed'I,]t (:\fe. Tn 1(,,1 I" r !he 1""''''( · 
hllil.\' "r l:onJ"tllld"ll! h� nn l'c"nnmil: I:lc· 
tnr. huwever. a suh�equenl "tud� of Jame� 
Bnd K[elllh;lum (3.'») e�pandcd th(' orillinal 
hst nf Indll;ltnr.l nf �nc;al di>'Or..,:oni1.atu>n 
Ired includcd n numher,,! e�"nnmic indkn· 
tor-. as "ell The re-ull,nK .... 'unly �cnrl'"' 
....·('re den' I,d h., f.lll"r ;!!>;'!'-I" \\"h"h I"" · 
"'III'ed 1\10> l.hl"r�, "Ill' l.d.d"tl a ,.,,,'1.,1 
ill�t,lhili!, Lit I,'r ,1I\d t!l\' ,,1 tl<'r -,,,.1<', .... ,. 
nonue The dealh r�te� (rom �tf()ke !lim· '�-;--;�.,.--;;:-;,-�JO ited at thi� Itme tn 4.') tn iH ·., eo.r·nld 

FM"_'- L ('h.,,,�e ;n n"n,I,... ,If ,h.tnc ... .. ,,1\ 
Jo"�hn( .. "",ce. h'" .re"na'"'n .'�'''_ .nd .� ..,.,,,1''' 

""""llch .. n '1ud" ,,_,n. le�,' "'I .... , .... h� . ..  fhoH, Ii, 
,.-,.,,"' "'1',,><1.1><0<1 11\ I>'"tln, ... "", f .. ,m C • ....-I ."d 
T)��" nlf I 

rllnkrd on the hASi� n! a �Od.ll c\l:>I,rlfnni;r;a
twoll �core ... ·hich hod heen develuped hy Dr. 
H�n'-fY Smith as p;crt ot an eJ.ercl�e fnr the 
rlMllltnF: of mental huhh services. The 
r"mponents ()f the �cnrt are: famIly insto· 
btl,ty (per ctnl of primary famihe.. .... ith 
conh· onePllrent prl"!'lent ); per cent nrilleX1t 
Inl�te birtn�; rate nf males senteno:ed tn 
pn"" n camp:<; per cent 01 p"pulati"u Hpa· 

nnn \\nile male� for H)(.ol i� �h("'n in 
fi..,:ure 4 

The ddltrence pre,inu .. l.\· oh"el'\Cu per· 
5ist� even ",hen cnntmlllnlt for !'()('ineco· 
nomic le,'el mllktnj{ It unhkely thaI Ihe 
findtnl(� can he explatned on the hasi� of 
p(wer!� 

Nn nJallrr how carefully C(u[ol:"k �tudie" 
.re ckme. hn¥oe\er, nm huW UnAmhiF:onUi 
their re:.ul!l\, the tlndinlf" are ah'a�'s sus· 

r�lt'd or divorced ; and per cent of chltdren 0 
IIne!er 18 not li.-inll ",ith hoth PIlrent�. S lao 

The ranked counli", ",·ere thrn llmuped 
b\ tnduse\entv of l h e �cort Jllfofi\etlel'll :; 1 40 
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fur tht ntne ,e:tr penud 19;}6-1964 ... a� � "'ml""" h""" ,h. poP"''' 'O" fi,m 00 ;�u" dal� (ll"ure 1\ -:1 ��\ cain be "een I ere ,s a marl..eci l!rndl 1O ' l l  " , • ' 
• •  tnt ,n slroke Olof\:lI,t\ 1\lth Inl ren-'IIII! 3� .... .�S. SS ,. Ii.!> 1. 
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I .. R """"" .� l : �Hr�;: o HIGH lOW 
SOCtO-EC.OHOWIC STATUS 

rtr.l_¥ � H) l ... "e","", rc'talnl durh. POO' ({'.'U' It, ",>(',,>e<.'�"�'" .1".' t ... ·�t. 'n ...... .. h,!e mMl .... _.0<1 
4�·:..r. ,n ;-':"nh Ca"�'n •. 1001 Ir'KUrt' .d�,�0<1 b� 
p'''"'''';"n I .. ,", .I<ln .... ;lnrl "1�;"1,�,,,,, ('l',1 ) 

Pt'('1 dm' h' til<' I"".",hiht, "I Ih.' t'<'" I" ):I<' 

fallac}'. II is com tort IIII/: Ihen !n rind Ih('.,e 
,."ult" replicaled hy MI" ther xlud� Ihnl 

wa� o:ondu� tNt in nnother I"l·[llily hy un 
indel'{,'ld�n! iuvC"ot i)1alnr, Thi� �tud�', I:" !I' 
duct cd in Detroit hy Harh'Jrl( et aL (;\GI, 
r.lllk Ord{'rN! all n'IIM'� I ra\·I, h� ,.lri"'l� 
COlUlloI>tll'ub of what the� ,,!Iled �trt.,,� 
tloCnu.", II.-hicli uwludl'(! re-idt'ntwl nnd lam· 
ily ill"t.lhilil�·. I'fim(' :lnd d('n"il�. nnd 
Kml.,rnic <icl)ci\,lliuu The "l·" rc" ",cce al"'l 
luhjected tn factor anu!y"i..,. yieldinl[ the 
t¥o'll facluf!. of 5<,cia! in'tahlht� lind !'()('in. 
econumic �tatus. TtOlcts hal·UlII: bOlh the 
upper roilnl!e for (he IIlstaf-l!!tI� scnre and 
lower ranj!e for the �ocilJe('OnomlC �nl1' 
.... trt labtoltd hlJ:h-�ttel'!< U,tCI�. and the 
con. enol' fur the low-strt-<. .. lfacl". Wllhlll 
tach (If these trllet� a rand'Jrn �Dmple of 
fa!l!ilit:l ... ·a" �lectt'd h' ilh abu\l! an89 per 
cent acceptance rate) . These famil\ rnem· 
bel'l\ were inlen;iewt'd and had their h!'�ld 

laIC' I" Ilw "ilual i"l1 "I' Hla{"k�, I n  aninlal 
(" ll{'rinl{'nl�. dMng(', III Ihe �,� ial milieu 
ha�e thetr m"�t m:trl..ed tin, I uramatic 
tfll'(·I� <>n the henlth nnd end"("Tltle �tatU5 
of �uh"rrlmiHe lIuima\'" ¥olth dnminant 
olles�h"" llll! Ihe [('0,,1 ertel·ts {.Ii,. Perhaps 
Ihc.\e rindin)!" renett the 5uh"e/"\ient ftlIr 
thil! Blad._" (until perhnp.< recentl�·) havr 
he(,11 [nrccd to occupy in our "'-":Iet�. Tht 
lec('nd "pt'tulo!mn il> the p,,,,�ihilit�, Ihat in 
the fall.' of �"iQ! dj;,UcKllniz[ltinn W� 

'1'iave m<>rr re"QY«:f'lo, includlott "'Iureta of 
� tn hel)l buffer lheir ph�io. 
1"):1<' pn�''-'''�e>- Jrt>lll the>-e er!<', I". 

'I'll<' I1<"XI : lUd.\· U�I'" II Imlher dl'lli,:.n, 
,·.I_\, .. "ntr,,1. ;md ,·\.unin' ... . l l'h,·""tnl·n .. n 
fln.t de:.cnh,d b,· Q cunlemp.)raf)· and 
cnllC;!I!U(' of FW!lt.-.J(',U\ D<>wll ..... (n "')l1Ieal 
her Ea-.tern Health Oi,tncl studiu. 
D,'" m'!-rel'"rtcd lha! .I "'nlil!!jm'l'l>rtll>n o( 

I>dm,,[ I:ilildfcn "ere .... "'I�.lhlh!l· {ur a t11$' 
pmIM,rt i"natt'lr htrl-!(' numher <>1 �l·h,�,! ah· 
�('m·c�, th.11 Ih{'o.t \clllied I" h, !fl(, �all!e 
childr('n �'('.H IIltl'r vellr. (111('\ IhM they I <:amC' Ir"UI t.lmill{':<o in "lit< h <>llll'r memo 
lI!'r" h.HI il dl�pr<>!�'rlioll.'Hd� hi�h rate �f 
chronic ond emotiunlli !lln"" ni'lL Thll 
IItud�' all'ot> tx:tmined family cohe:.i,ent-Q 
and Ihe �upport� a,'ailahle in �urh fami· 
\cC!l 

Tw" po"t� of elenlental7'· '>Chnoi ('hi[drtn 
were Identified in a :o.nnlp[e oj Itl Florida 
Kh"uls in oil slud�· h\ Boardman (:\9L From 
the�e p'�)k Hlfl famili..., of children --.:ho 
had ("{)n�istenlly had Ihe hil[h�1 absence 
t:rpt'rt('nce in tll'9 succ�i,e ye:ll'l wert 
randnm!y &ele-cted and mall·hed hy l1lee. 

pret-. .. urt'll measured under �tandard condi· _ 
ti.n[l.� by t.rained and �I(lndar� nltL. i! 101 __ i'." _ �''' '�lF" "" , ,o,,� to'' ,r'§J' ''''''''I. ��u :: �D'_.� 
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leX. Itr;lde lint! !'<d" w,t ntlcndcd Ilf Ih ... indl.'x 
chit(\ IItlh 1(1) r,mdtlOll.v �t'!\'cte(\ lnttlllil.'� 

of l<>l\ ·1I1",e-ncc chIldren An in!'<trume-nl tn 
mea,,"ure the cunl:cpt uf fall'lIly competence 
"'11.$ de\elnped hy the invl'!Itiltalor ond 
apphed bhnd til each of the 200 funllt,e!'.. 
The component� ufthe fnrnlly comrK'lf'nct' 
Klue .... ere: cnnlmitmt'nt of nlcmhel'>< to 
family rcmull ohjectivf':l: cummunlcation, 
� the alllhty (If the IfruuP 10 .rrive al a 
workiDg con"ensu� on issulII> .nd prohlems; 
pride in rnmll)·: �elf·c"nfidenee; Judjl.ment. 
or the .bility tn ldentify .nd ... ·eirch allernn· 
tivt'll: ertatil·it�· OT Te$"ur('eruln{'�s: :lnd 
P4rtlcipntll'll. <lr thc('<'mnlitmC'nt o( (aUldv 
me-mtK'1':> to " c"t1t" 'lIn' pn ... '('s� in I Itt' 

cumnlunity, their c"ntrihuu"n 10 ;) defill!· 
tiun n! t:I>nb (.t!IJ. 

In add,tIOn. dllta "n a numherof p""sihle 
C<\nfound,nIC variBhlC!< which miKht ac· 
count (!)r the h1l:h ah,.enct rill" were Ill!." 
IlIlhered fron, b"th "roup!'> of famili� 
Tht'!lt nriabltll wtre: numher of family 
membe� with time· losing illn�; pet!!· 
enct of fathu in the home; famIly size; 
numher of prl'!<chool children; mother'� 
I,;t; numhtr of �Iblin!!� younji;tr Ihan the 
indu child; grlldc. sex and school llttended 
01 �he indu child: �h('.ul nh�ence rt'CQrd 01 
the index child; numher of chrunit:ally ill 
f.mily member�; belief in education: social 
po:�ition; and race (39). 

Fi,ICUre 6 shows the mean competence 
lICOfH of thele tWtl ,;roup� of fami!il'!o. In 
the KOrt'll, the non·matched confoundlnj!: 
vaM(lhl" have been controlled by strltili· 
catinn in the cast of social dWII and by 
$tep""ise parti(l! cnrreiation fnr the rHt. A5 
can be !J.('en from tbt n!!ure. Camilie.! of 
hith·absence children con�istentty had 
pourer famIly cnmpetence &corti (indicat· 
inlt In ... ·er coht':\ivenn.. .. and 5upport) th(ln 
did thO!.e oC {o .... ·abstnce children. The 
£emily memhel'>< (lf the hil:h·nhllenct" chll· 
dre-n ""ert ;\! .... CHllnd In have Ill"rl' tUm ... s "r 
.U ... 'rt� Ihan ""m; true in tile (;ttnlheo:. uf t hl· 
)ow·:lhsent:e children. The sludy thu� cun· 
(inned Ouwnt'>l' urigillat !indinjO<, 

i'erhill" tine IIf the mure drlmlltic find· 

"' 
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Fwa n 6 f;,m,t. ,''''''I'''',n<, o('or\� an<l ..,�.� 
.tn.nt�'" ,n .t"hl",n t" .... ,�I .l"" l�",." .. «:1"" 
dvct</b), l"",m"""n f,"m """,rdm.n (19) I 

inK"l ts th:!! Df Mlchael :\1l1rmul (.It)) . .... ho 
..... U impre:.loed hy tht rindtnp oftht.Japn· 
nue·HII .... aiilln·Amnican hear! study 
which �ho�\ed thai the tncldellce of coro· 
nary hearl di�u.,e ... ·15 hither in .Jllpllnt'>e 
penple hying Ltl Hawaii thlln in thu!>e li�inK 
tn .Japlln and �til1 hilfher for tho�t IIdn!! ,n 
Calif"rnia Ihlln in H:I ... aii. Furthermure. 
Ihe..e difference.. c<>uld nrll he e:l.pl:uned h� 
vlnati"n� in IIny nr <Ill ur the �ta!Hlard r<�k 
faetol1l. Marmot \\'!)ndertd what additional 
factnr.< mlKht Upl(lln the hilfh rate of 
coronary heart dllol'llst nlOl)nlf the .Japane�e 
livinl in California. and he 5prculated that 
in the prOCeM of mi!!ration they may have 
lost important !'Ourct!< of social supp"rt in 
the fllce of he ... ·ildennlf and rapid cullural 
c\\an!!e. 

He cooducted a cCO$s,sf'ClinMI sludy on 
l JB.mpteof,lapantse menlivinj!in Califor. 
nil and develuped an instrument to mea· 
sure to ... ·hat extent they hnd relained the 

valul'tl oft radit!.onat .JnpRnt,,.e culture, The 
Ctlmptl!lents ur the in�lrumcnt (md the 
pruporli"n� "I .Iap,LIlt"-t' nil'!! �i, m� "t radt 
ti<>lw[" Hn�Wl'r� In culturt nf uphrinj('inl' 
qUl'!ltion� Ire �h()wn in lable I. As n 1i11!ida· 
tion of this in�trum('nt Ml'Irlllut ('''",pared 
acurt'rluhtained rur the..e Cllirnrnian.!lI.p.l. 

1',,1"",'''1 ",.�,,,,,,,,,� ' ..... '''''','' . . .  / ./." ." . .. N" /I II< ",' '" I '"/" ... ,,,., ", I'll! " ,,,,,/,1,,,,,,,/'" ""_, . •  ', .. " , ,,/h"""1 
UI'/"'''''''''J: ''''''''''''''' 

,".�,.,.,n IUI •. ,n 
A1I'· lrn l""",h· �.mr 
l::,t. I" • ..:I"" a luf!n 
S<:bu"l ,n .lal"!." 
'iu ... jn Jap<,,,"'.I�nK�a�.,,,,b •• � 
fkl,�,,,n 1_,,,,,,nJ UP' 
r",,,d . ..  bil. � .• ,nK "p 
Wif,·. p!aco"fb,nb 
\\",r . ... "'.,lrd 'nJ.p&n 
Wtfe·�..,)".� .iBI"'n ..... l.".�.,��. 

111,,1'1/"" '"'' ,,{ ",.r,', "" "" /, .•. , "I,,,,,·,,! ,,/,Io"" �"'j;. 
"'_' II('11""It·",: ',,,� 'J"r,, ... ,·· .. ,mm't"'''I' f,, ( ·.'i)und 

N .. ", h,ff'P"nr. "f"."'''�'''nl'lo 
=="""----::c==""=�-_-=.-==- "".� -= 

I I :) 
'" 
:.!!'I 6 lS I 
.Iio � 9.� 

·T.bl . ..  \1"..:1 ..... <1 b� V",m, .. wn j,,,,,, :>.tBrtn"! 

"'" 

n('�(' bnm !1l .JUpUIl ... ilh th''''l' " hL .lIntel jUf 
th,"'t hurn in tht l;S !t(\h!� 2) 

A� C;lll be setu tn.m fij:ur{'S '; lind S. thc 
prt, "lenct of ,ownnry heJ.rt d\scu�t 

( ... ·hethtr mtll�url"d Il� a!TJtm\ or as m�()· 
cardial Intarellon by hi;;!I)r� nr b� eltctro· 
cardiorcram crtltrt.:!) ... ·85 a\.'I)'$ hi)!.htf 10 I;h � mtn \\ho had rttBtned less o! tbtir 

�nHhtlu!1:l1 cultmnl m.ltrtx. 
T()a"surtth41 1ht�t rll!lerenl't'l\{'rt n<l1 

.imply a function nj dL!ttT('Dce� tn diet ()r 
mll;"r ri5k lact"T� in tht t ... ·n I(WU!)"'. :\}.If· 

mot tht'n (·"tl!wlled t"t th('"'t' 1\\ �lr.'llll<,l· 
ti,'lI. a,. �lu1l\ n 11l Ii�un'"' 9 I:'. In ,·.\,h " ,\�,. 
(eKt:('!11 tlcrhnj __ lnr ll<>nMn"\...I'I ... ) lhe ... nmC' 
I'\'lal'"n .hill hl>ld' ITUl· 

OtlC' ,,1 the ic .... l,.hurl !}'IIot' hIUti,l .... I1t thi� 

O!d.r ' ''an�;' 
,� 
,� 

:o.t""I� .I¥,,,,_ 
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rh., •• : P ... 'a!.",� ,of «, •• ",�ro kUrt d, .. _ 
,CHD,. on�,na �t"'" .nd 1ft),><:a,dt�1 ,Martl_ 
m�n.",�<l I" <Ofd,,,,.,<�la' 'I"�.'�.nn."*, b) ,,,Itu .. 
,.r ul'h""�>n" '" IJI ..... �·f n,cn I",n� '" r:�hr, .. ft .. 
IF,�,,'� "p .. �I"'·N! 10, I','.n""",n I,,,,n "\."m"t UO).) 

tltld I ;-o,. ud.,(,H-< tl al \ \\ a� cc>nl"t'rntd ... ·il), 
c(lmphCnll"n� ot p,elfn,)()C� :I ... tht l)ulcomt 
( H )  Cum pletC' dnla wtTe "hl :llntd rrnm 
I�O \\ h,ll' marf"'(\ primtl'af.'C' "l" �1!1'I11M 
;'�l' and "' ... ·wl d.l�s. ;,11 dl'lt\t:Tt'd hy tht 
�a Olt" �Cnltl'. S,>(llti .,tr(':o.M" I"C� met· 
�Ilf\·d b\· ;) l·lIm,,!.tl ,\(· 11lt· , han::C' >o<:ort', ' 
1U"II,wl dl·\t:i<'IK'ti hy 1 I  .. lml ... nnd H.."lhe 
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t",.", 8 P�nlen�e "r co"",a,y hnrt d"u ..... 
Irlllli m"J'.,.I"'I .. � "'<I" .. ,.'m QI""'''nut<,, ... ().I,'' 
.... �. «�I .... 1:1 .  I !. � II 10_ ruh" .. "f"l.ol"",�.,,� '" 
'oll;", ... e n'�n h",,,� '" C d!d .. m,�. I f·.�" .. '*I,"�luc�<l 
� pot'm, ... "" r"'m:o.l,,''''''' lol(f) 1 

.. �:"�� �� 
o..-, p"et ... "" • ..-.-... 

f"" lI. 9  Pte .... I ... ,' ol dltlin'lf c"ron.ry ll .... 

• �_ I(,HOI by <uh",e of upbflnK,nK ,n .s.p.o.n_ 
... 1",nJ in C.hr",n, •. conl'OUtn. ro, d,otary p,.fe, 

• .r •. Jtp.o.n"' t)/ ..... "'.m tFi,,,te .. peod""td by 
",,,,,, .. ionlrom MQ.mOl. !.tOU 

(��) to aliSt5S the major Iile chanlfl"!l lu 
.. hich In indindua! hold hlld to,) ad;tp1 . 
Social 5Upj.Xlrts. or IS the!! ... ·ere termed. 
fljycho,�ial 8..O;"'el1< . .... ere a��Il'\'I�t'<I h} lin 
in�trument deve!tll)('d hy thl' !nvl'�til:nlor 
ti.-Mgnet! tl) 1U1';L'W'C I ht, �uhJt'l't'� !lot'lltt)!� 
Of l>"rl:ep'I<llb uf htrstH ('\Ith p .... rticulnr 
(ffetence ttl Ill\" pre)!!l;lttl'YI. htr rl'IaILon· 
.lti" . ... ·ilh hcr hu�h;\Ild. her I.'xtendl.'d f.III' 

: 'q' <45 

Iii 112 Z6 8  300 24 0  2�9 ;"'£.J':E� �E" �O(EE�T 
F>(,'M¥ 12 rf.,�t�"c. "r oI.lin'I' '''''<ft� ... brnrl 

"'� ...... tCHDI I" <ult,,'e ,of "I't.""�,,,� 'n .s�p�n.,.. 
men li" "t '" Cahl .. 'ma. ">nI"�I"'� (p, '>n"�"t� 
Ioab,t" IF, ... ,. upmd ... td b� "".me" k,n (,um "t�,· 
m,� uou 

Ily and her immcdiattc"mmunit.\I in lermh 
o f  the supp"rt �he ":I� rtt:tLllllg (If cuuld 
antIcipate reel'"in!! Both in�trumtnts 
... ·ere admmiMered til tht �ubjl"ct;, btlort 
tht .l:!lId \\eek or pre�n:lnl�· . . \Ill'r tlt!tl trl . 
the rec"rd� "ert rel'lcwl"d hhnd I',r atl� 
t''l"Ldtnct 01 compl icnl Lon,. of prtJ/llam� or 
deln tr�' ,"".lOonlf Ihe�t pallt'llt, . .1� j.lE'r cenl 

hnd nne ur mort min"f"r mnJOf c'l!!lpltC:l 
110n�. a r:ltt comp.lrahle to the ,j() per Ctnl 
found in a nnlioll:ll �tud� u" ,nj/ tht �nmt 
crllena 
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FIC'.l.'· lU P .. ,..I.", � ,,{ d.lin,l . ",,,.n.,, kun 
dtoe:l.-.e ICHDI bl < .. 11",.. "r upb,,,,�,nJ ,n .t.,..n.,.e 
mtn 1"",,1" C.l.t<"n, •. l.'.n'n�hn�(", hI .• ,"" I'reo..".e ��:f��\�::':':�:�;) :r,.,,,,, up",""" • ..J b� �'m,.· 

.:_ ..• �"� e� I� s.._ .......... f'Ol iooq 'Y.! <220 2lO-2�i t260 
�'w" '" I L l'" ... ,h,,,, ,. "I ,kfi"'t� ,�,,,�,�,,,, h " "  

d .... � • •  ICU!)) I "  <"II ..... nl  "I'h"n�'nt '" JapJn ..... 
..... n I"t,,� '" C.t(,f""".,. ,,,,,,,,�I"'J r,,, .,,"m ,.,,,1 .. -
t ..... 1 I F'�II'" "'1'".1 .... ..... I" IK" n".��'" (n,m "larn�� 
I�"I.I 

hul It ... � "" . F':':<lr,· ! I ,Ju'I'" Ih,ll wht·)! tltt 
lill: dla!>�,· �n'f<'� I,w.r (" prcl!'lI,,,w\ "'crf 
I"", I hl' .'''t·, � .. 'rl· \I.t, Irrl'll'l ""l.  

In nn inl('r'('lIlion tn:l!. Pie" :lnd Sat· 
Itr\\hile ( I'II \\trt' l"m'erncd \\lth thl' nu
merou� p��chot, ,::it' h;tndiuII'" fnl'l'd by 
<·nr"uil·all.\ ill , blldrcn lind thl"ir l;1rnil,. 
mcmhcrs. hundil'!I!Jo< that "'1"T\' s{'n,,�l, 
IIIterrerin)t 1\llh funt:tton and apptared to 
be immune to tht i!lterventi"n� <If t'lOO 
elnttl('nl dt'lmrl Oll"nts "rlhe mt'<licill ctn· 
ier, PCI'h"lr;", .... nc! 1',,�t·hl.Ltry A .. (In n· 
IX'rittl{,lIt. they reaullcti a lIulnher uf lay 
I>"r�nns tn ,.('1'\ e II.� !'<'urce� of � illl sup. 

; �': � Do"'" :::�' ::'�: ... , :: ::: 
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� H1GOI LOW 
0.. LrFE CHAH(i[ SCORE [)URING PREGNANCY 
F".I �y 11. C"m"k"hun. "f p'r� .... 'n"· � :,1 • 

<�.'n�' ,,,'1' �"ri t�HI "I .. " 1.<1 '''PI�'r\ h,�h hi. 
.h.",�* •• ".� I .... ,,,,� 1""''''''''' :-tud, ,,( 1-" ,,",,* 
m�",c<l I"''''''I�,,� . .. I <'h,d." ��� �"ri ,,�,.l d"" .an 
<k\tlr.�d h� ,II. ·�n.* ,..." " .  tF'JII'" ad�l�td I» 
pt ... " .. t"" In'''' "u,·�,41. ", .1 un I 

Fillurt \:] �ho\\'� Ihat in the pre_tnce "I 

hl,;h hIe chanlfe� buth htfme and durin\( 
pre�'ll;ll\n·. 90 ptr ctnt ,,! '\l'nlen l\Ll h  h\\\ 
a��eb h.1d unt or mnre c"mpll(".111"11, ot 
pre�THtnc�. With equlIll.1 hl!!h hie ch:ln)/f 
k"rt� hut Wllh a hilfh Hlpp<>rt �c"re. nnl� 
;'U per ,'l'!tt nf ",'ml'tI had >Olt\"h <,:"tllplilil'  
tinn, Whtn hie chn!l>!t �rMt� "cr(' hi:,:h 
prH,r 1,1 prC(('<l.1I1,·Y hut 1.>\\ durm)": lhe 
prtj!unUl}. Ihe a ... �el �t" 'fl' 1\01" pn,tCltile 

II:! UR �!;c:o=: �i L�: t"""��
-
StC�( 0.;,:-:' PPWt.,oo 

r".'M' u C.,mpl"",, .. n. ,of p, •• �,."" .• kl hr. <Io .• n •• "",.., .m<l 1.,01 <0, .. "" .• 1 '"Pl''''' I, ... hr. 
<k�,,�c ., .. , .. 1..1 .. ,.. r"'"" "It' .";, ...<1, "I I:" .. h.,. 
n. ,,,,,·,l l''''''''I'.''.1� ,'I .,r. .. t." .,�� �nol ." ,.,t ,I.", .n 
d.II, ,·,,·<I I" tb. ·an, . .... "" •. IF,.",� n<l"l�«l "r 
I" .... "'''''''' I�,", SU, �"ll, ., .! I ! I I  I 



"")(·I,l.!. �:'\mu, .... t:\ 1 ... ,,1, jill-. 1 tlt:"r'I ,'),,' t: Itl 
p>rL " hr.<1!' f:l!llil�' <,nUO"l!lors were "il"ttl hll� hern dr'<;;(>\l'rffi. ("!(',Irh it \\�:I\je 
little �pC'.:ifil· tram;!!:: hilt were cardulh hccil IInlC(' dt",,;t!,II' ,f t h�"'l' 11Ir;I'<l uut. 
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."Im had cope(i ... ·ilh tI ('hmnl(',,!!y !l1 rhdd d�IKnl' 1'1:"1(1 ht.'('11 u"rd (0 �I ud\" Ihl' �Dme 
o(hrr own and ench one WN; subjected lu a IHJ!Ct>rrll'S. The (\">oul!". hm,e,:er. lIllllfM 
bauery or I".ych,,[,,�ic te:<IS tn me;t.,utt' I>ufll<:ICIIII\" ctl\'l'UrH"t!\K to "lln,lIlt rurther 
IUch :ltlrihule:< a" l'nlntlOnol "'lIhil!ly. em- r.,.cardl nnd t""dd n rurtht'r dil!l('lIsl<'ll ln 
po.lhy, dl'Cilnliioll, CII;, Fm,,('s ""rdl'tly..orrOln"emcnt IlIt"l:h:un",,1 
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M[ur wl$l:5sll(ntd !<ix ralllille� in the trt'RI- idea:t. it ... ·nuld sUIi!j(nl the net-d. for a 
mmt II:roup, .... Ith the other IlrouP remam radK'ol chanl/!;' II'! the stratel/irs u.qd fur 
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RESPONSE TO WILHELM (STATE WATER COMMISSION) LETTER 

1 2 1  
( " The Contribution of t h e  Social Environment t o  Host 

Resistance , "  by John Cassel, 1 9 7 6 ,  Volume 1 0 4 ,  Number 2 ,  
from the "American Journal o f  Epidemiology , "  John Hopkins 
University, Baltimor e ,  Maryland, is copyrighted but is 
reproduced herein with the permission of the publishers. " )  

For information o n  health aspects related t o  stres s ,  
see response U 9 0 .  

The analysis of air quality impacts from the proposed 
action did consider the health and welfare of the citizens 
of North Dakota. Before issuing a Permit to Construct, the 
State Health Department analyzes the emissions from each 
proposed project and compares the emissions and ground level 
concentrations with the state and federal ambient air quality 
standard s ,  new source performance standards, and the Prevention 
of Significant DeterioratiOn of Air Quality Standard s .  The 
permit can only be issued if the proposed facility does not 
exceed these standard s .  

The original ambient air quality standards f o r  a i r  
contaminan t s ,  such as sulfur dioxide, were established after 
research, survey s ,  and review of existing articles and 
,published reports. The air quality criteria for sulfur 
dioxide alone examined over 300 sources .  The guidelines for 
the standards were that the quality of the air should be 
good enough that: 

1 .  The health o f  even sensitive o r  susceptible segments o f  
the population would not b e  adversely affected; 

2. COncentratiOns o f  pollutants would not cause annoyance 
such as the sensation of unpleasant tastes or odor s ;  

3 .  Damage t o  anima l s ,  ornamental plants ,  forests, and 
agricultural crops would not occur; 

4 .  Visibility wou�d not be significantly reduced; 

5. Metals would not be corroded and other materials would 
not be damaged; 

6. Fabrics would not be soiled, deteriorated , or their 
colors affected; 

7 .  Natural scenery would not be obscured . 

Using the guidelines and analyses of the ,various data 
source s ,  the var iations in the effect of a particular 
contaminant on a person for various concentrations of the 



contaminant over a g 1.ven time were shown. This information 
indicated a range of concentrations and exposure time. for 
which mortality had been reported 1.n excess of norma l ,  a 
range where significant health effects were reported, and. a 
third range .. here health effects were suspected. All other 
concentrations and exposure times below these ranges were 
considered not to be significant. 

The standards establi shed under the original Clean Air 
Act used the latest available information. Federal standards 
for the ambient air quality were established in two seqments, 
primary and secondary. The purpose of setting these standards 
was to provide for the general health and welfare of the 
peopl e .  The primary standard was established for contaminants 
at the level of concentration above which health effects 
would be considered to occur. The secondary standard was 
set for contaminants at the level of concentration above 
which the welfare of a person would be considered to be 
affected . This means that above the secondary standard, but 
below the primary standard , people might notice some discomfort, 
such as burning of the eyes; however, no known health effects 
would be expected . 

Therefore, even though care has been taken in setting: 
these standards, the possibil ity exists that some persons, 
depending on personal factors , may be especially sensitive 
to various contaminants , and those persons could experience 
di scomfort when concentration of a contaminant i s  just below 
the standard. 

State ambient air quality standards are not broken into 
segment s ,  but they have one standard for each contaminant to 
achieve and maintain the best air quality possible to protect 
hwnan health, welfare, and property J to prevent injury to 
plant and animal life; to promote the economic and social 
development of the State of North Dakota; to foster the 
comfort and convenience of the people, and to facil itate the 
enj oyment of the natural attractiOns of the state . The 
ambient air quality standards of North Dakota are equal to, 
or more stringent than, the federal standards. 

For the past 1 0  years, the scientific basis for setting 
ambient air qual ity standards has been reviewed, evaluated, 
subjected to outside criticism, and re-evaluated . The 
national ambient air quality standards for the contaminants 
were promulgated in 197 1 .  A review of the ambient air 
quality standards has been an ongoing process by a number of 
groups. In 1 9 7 3 ,  the American Medical Association endorsed 
the present levels and time schedule s .  In 1 9 7 3 ,  the National 
Institutes of Environmental Health Sciences concluded "There 
is • . .  no basis for relaxation of the present standards 
for sulfur oxides at this time , ·  however, they did note that 

the ·scientific basis for this j udgment i s  incomplete" and 
cal led for further research. In 1 9 7 4 ,  the National Environ
mental Research Center stated "No new information was 
presented which would suggest that the U . S .  primary air 
quality standards are in error . "  Later in 197 4 ,  the National 
Academy of Sciences publiShed its report on the reviev of 
the national ambient air quality standardS. The report 
stated that the panel members were not satisfied with the 
data base available for setting the standards. Nevertheless, 
these panels found that the evidence accumulated since 
promulgation of the standards supports the standards. 

Many new studies have been completed since promulgation 
of the initial standards (which indicate a continuing con
troversy on the margin of safety in the standards) , the U . S .  
Cong ress passed the 1977 amendments to the Clean Air Act. 
The amendments state that regulation i s  authorized if emissions 
contribute to air pollution which "may reasonably be anticipated 
to endanger public health or welfare . "  In the evaluation of 
what "may reasonably be anticipated , "  the l imitations and 
difficulties inherent in environmental med ical research must 
be considered . 

A comparison of the ground level concentrations for 
Level 2 development with the appropriate atnbient air quality 
standard shows that for particulate s ,  the annual maximum 
ground level concentration is 4 7 '  of the annual geometric 
mean total suspended particulate standard . For sulfur 
dioxide, the annual maximum ground level concentration is 
12 . 5 ' o f  the annual maximwn allowable concentration set by 
state ambient air quality standard s .  The annual max imum 
ground level concentration for nitrogen dioxide is about 11' 
of the annual ambient air quality standard . 

Because of the admitted need for greater research , the 
importance of the national ambient air quality standard s ,  
the continued controversy over the standard s ,  and the desire 
for an independent scientific review, Congress included in 
the 1977 Clean Air Act Amendments that EPA rev iew the standards 
each two years. To assist in this review, an independent 
scientific review committee was established and is composed 
of phYSic ians, scientists, and air pollution administrator s .  

Some have suggested that since the standards a r e  to 
protect against all known or anticipated effects and since 
no Safe thresholds can be established, the ambient standards 
should be set at zero or background leve l s .  Others have 
suggested that unless conclusive proof of actual harm can be 
found based on past occurrence of adverse effects, then 
standards should remain unchanged and no pollution limits 
shou,ld be applicable to areas which are cleaner than the 
ambient standard s .  

The 1977 amendments for the prevention of significant 
deterioration were eatablished to balance the unchecked 
pol lution increase and the no pollution increase philosophies. 
This approach provides the necessary information to the 
public and the process is set up by which each state can 
prescribe the degree of increased pollution desirable for 
their area. 

The Prevention of Signif icant Deterioration of air 
quality standards originally classif ied all areas of the 
state Class I I .  Under the 1977 amendments, all areas 
remained Class I I  except for Class I areas specially desig
na ted by the amendments. 

Many people believe that the class of air determines 
whether one ' s  air is cleaner or better than another area. 
The classif ication does not determine the quality of the 
air, but how much of an increment the existing air quality 
can be deteriorated. This means that under a Class II 
designation , the existing quality of the air in North Dakota 
cannot be degraded annually beyond 1 5  micrograms per cubic 
meter of air for sulfur dioxide . If the area was Class I ,  
the amount o f  annual average degradation would be only 2 
micr09'rams per cubic meter of air for sulfur dioxide . 
Regardless of what the classi fication and the increment, the 
air quality cannot exceed the ambient air quality standards. 
TheBe increments were established in the Clean Air Act, as 
amended, as follows: 

Class I - The increment is determined to be 2 
of the lowest national standard except 
for particulates which is 10' of the 
lowest national standard. 

Class II - The increment is determined to be 25, 
of the lOWest national standard. 

To determine the quality of the air in an area, the 
increment from Prevention of Significant Deterioration i s  
added t o  the basel ine air quality of January 1 9 7 5  which was 
established by the Act. A compar ison of the ground level 
concentration of Level 2 development with the prevention of 
significant deterioration standards for Class I I  shows that 
particulates are 30' of the Class I I  increment and sulfur 
dioxide is l H .  

An unconfirmed Czechoslovak.ian study h a s  indicated 
hemoto logic changes, as well as respiratory disease effects, 
at very low concentrations of nitrogen dioxide ( 0 . 0 2- 0 . 0 7  
parts pe r  million) . A comparison o f  these concentrations 
with the increase in nitrogen dioxide concentration for 
Level 2 development shows that Level 2 nitrogen dioxide is 
one seventh of the lowest concentration shown in the 
Czechoslovakian study. 

Standards have not been established for all air contam
inants because sl.lfficient data has not been collected to 

mak.e accurate determinations of what effects it would have 
on health. HOWever ,  research is continuing on what effects 
various contaminants could have on the health and welfare of 
the people, and as conclusions are reached , the need for 
corrective action to protect the public is continually 
assessed . 

Western coal does contain radioactive atoms and there 
is ongoing research as to its effects on the environment, 
incll.lding health. Aa pointed out in the Environmental 
Health Letter attached to the comment, in modern power 
plants equipped with emission controls , the stack gas 
emiss ions do not present a health hazard. The article 
refers to the potential use or depoaition as a possible 
problem. For the North Dakota facilities being proposed, 
the fly ash is proposed to be bur ied in the mine dur ing the 
reclamation process. 

The reason for the low cancer rate in North Dakota is 
not known , because from numerous literature sources, almost 
all types of activity have indicated the potential for 
causing cancer . As stated in the Wall Street Journal 
article "researchers hadn ' t  drawn any conclusions a s  yet 
about whether fly ash causes cancer . - Because of the 
variety of poSSibilities for causes of cancer, it cannot be 
determined if the increase in coal f ired plants within North 
Dak.ota will or will not have any effects on the cancer rate. 

Trace elements, and further information On all of these 
subjects, are included in Part 1, Air Quality . 

1 2 2  
Certainly the issue of quantifying hidden o r  ignored 

social cost aspects of environmental impact is a very real 
issue. A typical modern example relates to the cost o f  
individual u s e  o f  automobiles for commuting in metropo litan 
areas, where the hidden or indirect costs include increased 
street repair, increased need for highly expensive air 
pollution control equipment, and indirect health costs 
aSSOCiated with air quality problems, including increased 
psychic and bodily health problems caused by congestion . 

Basic research i s  just now beginning to quantify these 
types of problem s .  Without more complete basic research, no 
environmental study using an analysis of existing informa
tion, such as was the case with the North Dakota Draft Study, 
can begin to address quantification of these issues . The 
Draft Study. however, has made every effort to highlight 
indirect impacts cons idered important and to discuss the 
range of importance or concern they represent in the minds 
of the best trained professionals available , even though 
ab.olute quantif ication may be lacking. 



In addition, spec if ic research effort. have bequn •• • 
result of the specific concern area • •  xpre •• ed hy the public 
during the reviev period. The North Dakota Departaent of 
Health is on a long term .tudy to evaluate the'l'effects of 
trace elements. Several federal and. state 'agencies and 
universities have projects to monitor the effects of coal 
mining , reclamation , and "aste dispo.al on ground.-water 
sources. These projects viII document and .valuate any 
changes in water quality, v.ter level., and. the availal)ilit, 
and usability of the water . Similar studi •• are und..rway in 
• number of other .reas by various sector. , including 
government, industry, the university syat_, and. private 
groups. 

Fin.lly, one \,lae to which the q-overnor and the Bureau 
of Land Man.gement .re coaoitted. a. a follOWUp to th .. at\Mly, 
is to present an ev.lu.tion of k.y information .gap. ilIlportan 
in underst.nding the effects of energy development that. ha .. 
surfaced during the study .nd public review period. . Federal.. 
and state proqrams vill be developed bo.ed on this anal,.is 
to beg in rese.rch in these areas.  

1 2 3  
See response ' 5 1 .  

124  
P.ge 38 of the SUDD.ary st.te. that thWI be.is 0'1' � 

st.tements is a soci.l psycholoqical r •••• rch r.port .  The: 
statements reflect vhat residents believe will happen. 
Pages 35 and 39 of the Sw:raaary pre'ii'iit'tlie analytic.lly. 
projected. imp.cts on taxes and. crt.., re.peeti'V.l�. 

See response '21 for phyeical heal� ·lnt-o�ion.. 

1 2 5  
The "No Further Development Alternative" diacua.ion on. 

��:r�!t�;e!�e 
p:;:ig!, 

i
�f 

f��!h��a�:t:��� . 
in T��:C:� o� 

facilities permitted. .nd under construction at the tiJDe of 
the prep.ration of the study vere considered. aa part of m.. 
existing environment or bolleline data (Ch.pter 1, pag. 22) . 
The imp.cts of thelle facilities vere taken into account 
before considering impacts of new propoaals. 

126 
"B.seline" economic and soci.l inforaation for thtj 

seven-county study area included. .11 existing snd newly 
constructed energy facilities .s of December 3 1 ,  1916. Aa 
such, all the effects from these facilitiea (includint} 
revenues) vere included. in the boseline economic ax1..ling . 
The Economic and Social Conditions Technical Supp18lD8nt 
contains more detailed information on this proceas and it. 
input. Also see ' 2 5 .  

'27  
More detail o n  this SUBIID&r alternative c an  be found. i n  

Chapter 8 ,  p.ge 1 9 5 ,  o f  t�t Study. This alternative 
covers only those impact. that would OCC\,lr if federal coal 
is not le.sed. If federal co.l is to be lea.ed, this has 
alreaay been covered. throughololt cn.ptera 1, 3, 4, 5, 6, and 
7 of the Draft Study as a separate subheading_ 

12'  
The plan to establish levels of development and the 

criteria necessary to detenaine what propo.als would fit 
into the various levels vas completed. in early May of 1976. 
The criteria for propos.ls to be considered in Level l 
development included the folloving : 

1. Proposal would be expected to initiate conatruction 
... ithin about five yeare. 

2. Proposal had submitted .pplic.tiona for federal/atate 
coal leases. 

3. Mine proposals had developed a preU ... inary aining plan. 

t. Proposal had made application for or received. � 
required permits. 

5 .  proposals for energy conversion facUitie. should 
include: 

location, type of facility, acreage requir ... nta, plant 
output 

b .  coal consumption rate 
C"'. emission levels expected 
d. plant water requirementa 
e .  work force levels a nd.  time vhen they a r e  needed. 
f. waste dispos.l systems 
g .  transmission line, pipeline, and road locations 
h. dollar value of c.pital equipment good.a purChalled. 

... ithin the state 
1 .  any other avail.ble information rega:rdinq the facility 

The HGPL proposal met thelle criteria and., at the tJ .• 
of analysis, the company expected that the facUity 'IIIOl.1ld be 
under conlltruction within .bout five year. ,  if approvals wera 
received. 

The vater perR1it application by NGPL requesting 7 0 , 000 
acre-feet of water annu.lly for four coal ga.ification. 
complexes v •• filed ... ith the State Engineer ' a  Office oh 
April 1 7 ,  1974 . The propoaal in the Dr.ft Study is only fOE' 
one coal gasif ication complex using 1 1 , 7!tO acr.-f .. t of 

vater per year . The denial of the application for the 
70, 000 acre-feet waa i.sued. to NGPL on June 6, 197 6 .  In 
this denial , the State Engineer atated. that the dhapproval 
by the State Water C�baion b cOClpelling evidence that 
approval of the application, at l .. at at the preeent, would 
be contrary to the public interelt. The denIal further 
.tated that the company had not ehewn the project vas in the 
public interest, and. that a n\laber of reaearch proqrams were 
und.ervay, but vere incoa.plete at the tiJae and vere not a 
80urce of �iate inforaation. Baaed. on the above cri ter ia 
and. inforaation, the NGPL and. AMAX propoaals still met the 
requir ... nt. for bein9 considered. as a proposal within Level 
1 d.velo�nt. 

Also, the p\,lrpoee of an .nvironmental asseasment is to 
4e'teraine the prol and. conI of p:ropo.als . Even if the cons 
of any on. propo .. l should outveigh the prol, this is not 
just1ticat.ion to drop the proposal froa. atudy. The study 
abould lhow aU reaul ta on thoae propoNls which meet the 
crit.ri. when the atudy beqin.--not jU8t those that .. easure 
ta'\l4?ral)ly. 

May 26. 1978 

Burea\,l of Land Uanagement 
222 Korth 32nd Street 
P . O .  80x 301�7 
Billings. liIontana �9107 
RE :  Draft lest-Central North Dakota Regional Environmenta.l 

Impact Study on EnerIY Development (ElS 090678 ) 
Dear B i r :  

The B t a t e  Clearinghouse h a a  distributed the above stated 
draft environmental impact study for review. Att ached .. re 
comments wbich we racei ved from tbe South Duota Department 
of Environment a l  Protection . 

The State Planning Bureau feels that w .. ter uses are 
discussed quite adequately in this study . However, we feel 
that the &IDOunt of consumpt ion must be addressed &.8 wel l .  

Tbank you for tbe opportlolni t y  t o  comment . 

SII:jrr 
Enclosure 
cc : District Director. 

Dept . of Environmental Protection 



��'"� Deportment of 
EnvIronmental ProtectIon 
p'trrt:, Soulh D,kota 51501 
Pnont !&OSI 224-1l51 

Kay 23. 1978 

Mary Jane Nelson 
State Planning Bureau 
Pierre, South Dak.ota 57501 

Dear Mary Jane: 

The envirorwental impact from the West-Central IIOrt� Da'kota Energy Dlt¥elop" 
ment Plan on South Oak.ota ' s  a i r  qual i ty appears to be miniMal but tll1! 
cumalative effect of WYClTI i ng ,  Montana. and North Dak.ota ' s  energy devel op111ent 
may be of some concern. A need for an adequate a i r  qua l i ty data base is 
essential for thi s region prior to extens'i't'e energy de�oPIRnt. Also, 
South Dak.ota ' s  Class 11  ambient air qua l i ty des.lg1\atioa !thwld be OOlIS.i.cI8f'ed 
in any energy development. 

Another concern l i es with the potential loss of lIIi n ions of _/,8" 
from South Dakota ' s  hydroelectric power. Water would be talen froQl Lak90 
Sak.ak.awea and the Mhsouri River below Garrison Dam. for the P«iPl aM 
ANG Coal Gasifi cation Plants and the Antelope Valley and Coyote 1 POIlIel' 
Plants.  apparently for cool i ng  purposes. The !"eduction in hydroel&tt'ic 
power would effect dams frcrn Garrison to Gavins Point. This i!.$�ct 
shOuld IiF look.ed into more closely by the Plan. 

Si ncerely. 

' )om\� Ku.Uo¥�)\. 
Vonni Ka l l emeyn 
Envirorrnental Spec i a l i st 
Department of Envi rormenta 1 Protect ion 

B 1 1 l 2  

1 2 9  

RESPONSE TO SOUTH DAKOTA STATE PLANNING BUREAU 
AND DEPARTMENT OF ENVIRONMENTAL PROTECTION LETTERS 

Water consumption was addressed in the append ix, page 
210 ot the Draft Study, in some detail. Present consumption 
by municipalities is also addressed in Table 3 - 5 1 ,  on page 
9 7 ,  and water use is shown i n  Figure 2-8 , on page 3 9 .  

1 3 0  
The environmental impact from the West-Cent.ral North 

Dakota Energy Development Plan on South Dakota ' s air quality 
seems to be minimal, as evident in the discussion of air 
quality impacts on pages 85-88 of the Draft Study. Although 
South Dakota ' s  Prevention of Significant Deterioration Class 
I I  area designation was not specifically commented upon in 
the discussion of impacts from proposed Level l and Level 2 
sources discussed in t.his study, the predicted ground level 
concentrations shown in Tables 3-21 and 3 - 2 2 ,  as well as the 
isopleths for the annual concentrations a s  displayed in Maps 
3 - 4 ,  3 - 5 ,  and 3 - 6 ,  indicate that the maximum ground level 
concentrations occur within the seven-count.y study area and 
decrease a s  the distance increases bet""een the sources and 
the ground level receptor B .  

I t  is doubtful that the effects of energy development 
in Wyoming, Montana , and North Dakota vould impact upon 
South Dakota ' s air quality simultaneous ly, due to the geo
graphical relationships of the energy developca.ent areas of 
these three states. I n  that Bense, the probability for a 
cumulative effect would be very lov. 

The point concerning the need for a n  air quality data 
base i s  well taken. The U . S .  Environmental Protection 
Agency has provided air sampling stations i n  Montana , North 
Dako ta ,  South Dakota, and Wyoming to provide an air quality 
data base prior to development. This a i r  sampling network 
was referred to a s  the Northern Great Plains Air Sampling 
Network and these stations, two of which were located in 
South Dakota, were initiated in 1 9 7 4 .  Although it appears 
at this time that this net""ork will terminate operations in 
September of 1 9 7 9 ,  air sampling capabilities should be 
maintained by the respective states to IOOnitor any increases 
above baseline as a result o f  energy development. The North 
Dakota State Department of Health has a number of air 
sampling stations located bet""een the energy development 
areas of this state and the state of South Dakota . The 
state of North Dakota would be happy to provide further 
information concerning the air quality as measured at these 
sites. 

L 

165 

1 3 1  
The annual hydropower 10S8 from the entire system 

(Garrison to Gavins Point) trom a l l  Level l projects would 
be about 19 million k ilowatt hours and from Level 2 (which 
includes Level l )  the power not. generated ""auld be about 2 6  
million kilowat.t hour s .  These figures are t.aken from page 
9 7  and page 9 9  of the Draft. Study . The breakdovn a s  t.o 
vhich daas would not be generating how many kilOWatt hours 
was not !Bade, as the power plants are a complex integrated 
operation. Variations in power generation at indl.vidual 
dams depend on many factors besides the diversions discussed. 
�ng thoBe fact.ors are the management of flood control 
storage in upstream reservoir s ,  rates and timing of diver
sions for irrigation, increased withdrawals tor mUnicipal 
and industrial U8es, and management decisions relative to 
the lnteqr:a.ted hydropower-thermal power generation system. 
Such an &A&ly-eis would not. be meaningful. 

United States Department of the Interior 
BUREAU OF MINES 

Office of 
Chiof 

BUlLDDtG to. DJ.lII'V"[R. n:OlR. ... L. CI.HTlR. 
DVoI\/I.R.. COLOaADO SOU! 

InteIllDuntain Fhld Operations Center 

Kay 3 1 ,  1978 

To: ilobert D. Kalur, Federal Assistant Kanagl!t". Weat-Central 
North Dalr.ota aegional Environ_ntsl IIlpact Study , Suite 2 ,  
Capitol Place, 1533 Korth Twelfth Street, r.iaD4rk. Korth 
o.kota 58505 

YTo.: Qdef, Inter.,untain Field Operations Center 

S\bj'ect: Draft Wut-Central North Dakota ilegional lapact Study on 
EnerD Develop_n t 

PeT.onnel of the Intfl..-ount&in Field Operstiooa Center have reviewed 
tha aubject illPact IItudy as part of the Bureau's participat ion on the 
w.8t-Central North Dakota .tudy team. 

We have only two c�nts to _ke 00 the doc_nts. In the a�ry. 
harchrood drs_ are descrlbad as beinl both ucluslon (p. 33) and 
avoida.nce areaa (pp. 22 and 42) for tnnamssion line facility aiting. 
The for.r 18 probably incorrect. Table 2-11 on pale 3 1  of the atudy 
indicatea that the aourc. of the infor_tiOn i_ 38 CllL 25678. 
Sepc. 1 4 .  1973. The correC!.t citation ahould read 40 en. 50.4-50 . ll. 
July 1 .  1976. 



RESPONSE TO BUREAU OF KINES LETTER 

0 3 2  
The comment questioning ..... hether hardvood draws are 

exclusion areas for transmission facility route selection is 
valid. Under North Dakota ' s  criteria for transmission 
facility corridor and route selection, hardwood dra ..... s are 
considered "avoidance area s . "  The sentence in question 
(page 3 3 ,  Summary) should be reworded as £o11o ..... s :  

0 3 3  

"State l a w  and subsequent regulations forbid energy 
conversion facility siting on federal , state, or local 
recreation areas, wildlife refuges, game management 
areas, hardwood draws , or unique natural areaS. In 
addition, transmission facility siting is restricted in 
federal or state parks ,  historic sites, monuments, 
landmarks, national wilderness areas , state archaeolog
ical sites, state nature preserves, and all local park 
and recrea tion areas . "  

Correction noted in part 1 .  

••• AY.a.. .... ... 
......r&& ._Irea& .... �� 

Gary Johnson 
Regional EIS Office 
1533 P60. 12th St. 
Suite 12 

Telephone (701) 227·1241 
Pulver Hall 

Dickinson, North 0"011 68801 
June 2. 1978 

Bismarck. North. Dakota 58505 

Dear Mr. Johnson: 

The Roosevel t-Custer Regional Councfl has I"eviewd with i n terest 
the draft West Central ""rth Dakota Regional Envirormentll Iq>lct 
Study on Energy Devel opment. We appreciate the opportunity to offer our 
cOlIITII!nts concerning this doCllnent. 

Stark and Dunn Counties are i ncl uded in our southwestern North Dakota � 
planning region.  In several are.. s .  the study is i nadequate in its discussion �, 
of the effects of potential coal development upon these bto counties. 
These areas are outli ned as fol lows : 

1 .  Further attention should be devoted to the effects of 
social/economic changes and impacts upon cOlllTllni ties in Stark 
County. particularly Oickinson. Exception ""-Jst be taken with 
three conments contained i n  the study. One. on page 1 34 .  states: 
"Level 2 developcnent impacts i n  Stark County are expected to be 
negligible.  Economic fll1lacts resul ting frOlll. coincident level 
3 devel opment in Stark County could possibly be absorbed by 
Dickinson without undue stress on that ctlllllUnity's al ready .-.1 1 
developed infras tructure." 

The second statement, found on page 140, concl udes : "Level 
3 activity is not expected to affect Dickinson and Stark County 
to any great extent because considerable services are a l ready 
ava i l a b l e  in Dickinson . "  

Also, i t  is assumed o n  page 185 that social  conditions i n  
Stark County '\fould b e  only sl igt'ltly affected" b y  Level 3 
development because of the exi sting population based in Dickfnson. 

Dickinson i s  a rl'l!jor trade and population center. The city 
",ould certainly be affected by any coal development which lIIight 
occur i n  the Dunn County area . I t  i s  within easy cORLlting 
distance. and would dttract construction workers and secondary 
empl oyees who desire " larger comnunity. The corresponding 
impacts. h�ever. are not l i kely to be "negl igible" . Dick1nson 
i s .  i n  fact. currently ex.peri encing di ffi cul ty i n  its abi l i ty 
to provide necessary services to a growing population. due 

I'AOVIOllfO I'LANNINC] AND TECIofHICAL AD'STAIoICE TO IIOUTHWESTIRN NORTH DAItQTA 

1 66 

Gary Johnson 
June 2. 15178 
Page-2 

prillll rily to the effects of increasing 011 and §liS activity i n  
the area. Regional Enviro .. ntal Assess-ent Prograa population 
proj ections 1ndicau an i ncrease of approxtlll tely 6 .000 perSons 
in Dickinson's population by the year 2000 should the Natural 
Gas Pipeline project becCllle a real i ty. Lev.l 3 devel0PNnt 
would lINn a n  even greater i ncrease. Population growth of this 
tYpe would undoubtedly a l ur Dickinson ' s  exi sting soc1al . econolli c .  
envfror.Rnta 1 .  a n d  poli tical condi tions to a significant degree . The 
study i s  deficient i n  this regard. The analysis of coal developmtnt 
illlpacts . which presently concentrate heavily on 8eulah. Hazen, and 
Ki l ldeer should be expanded to i nc l ude Dickinson. as \lllel l  as 
other Stark County cities. 

2 .  The scope o f  the discussion concern1ng coal export should be 
enlarged. The social and econOllfc f�acts of coal trains are presently 
being fel t f n  central and soutJ.estern North Dakota. I t  is 
probable that the nt.-oer of such trains w 1 1 1  i ncrease in the future as 
higner coel production levels occur at Montana and Wyoming mines. 
As an obvious and S i gnificant consequence of coel development. 
it is suggested that a IIKlre COlllplete analysis of the effects of 
coel trains be included. 

3. The Regional EIS does not address to any great extent the 
soctal and econOll1 c  implications associated with the conclusion 
of energy developlltnt i n  the area , Le. the burden upon local 
res idents of financing services a nd  fac i l i ties "'ith I. greatly 
reduced population base and tax base. 

4 .  The study asserts on page 35 that "the rate of i ncrease i n  
production o f  o i l  and natural 91 S  should have very l i ttle effect on 
surface dis turbance and popuh tion increases withtn the seven 
county area". This is genera l l y  true in IIIOSt i nstanCH. 011 
activity i n  southwestern North Dakota . however . i s  concentrated and i s  
very tntense w i t h i n  I. geographically s ma l l  area . The c i t i e s  of 
x1 1 1 deer and Dickinson are presently experi encing ra.pid1ly expanding 
populations and ecol"lOll11es due to recent 01 1 discover1es i n  the 
illlltdiate area. 

5 .  The CitY of Hanning. the Dunn County seat. is scarcely 
lllentfoned i n  the study. Hanning would be i n  I. position to ga i n  
population a n d  expertence the i mpacts of coal devel opment i n  
Du n n  County i f  an adequate water and sewer s,)"St. \lllere esta b l i shed. 
Though an unf ncorporaud cOBlllUn f ty .  its l ocation hal,.".y between 
Xf l l deer and Dickinson would l i kely attract I. n�r of new 
residents. 

6.  I t  i s  recognized that a delineation of the study area. .-IS 
necessary. We belfeve that it would be useful . ha.ver. to 
briefly address the effects that coel developalent in the seven 
county area MOuld have upon surrounding locations. such as 
potenti a l  addition/loss of labor force to h:1 gh-wage coal -related 

Gary Johnson 
June 2. 15178 
Page-3 

jobs, fi l l ing of a l lowable air qua l i ty focrellents. unit coal 
train illlPlcts (as mentioned previously). etc. 

L 
� 

L 
� 7 .  Dunn County adopted I. cOlllprehensive plan on Decellber 6 .  

15177.  Also adopted "'IS a county zoning ol"'dinance which 
IIIOdified several of the provisions of the i ntel"fln ordinance 
dealing with energy developalent. L 
We trust you w1 1 1  ftnd the fort90fng cc.-.ents helpful . I t  i s  OUI'" hope 

that si.nar coopera tive ventures betwMn th.e State of North Dakota and 
the Bureau of Land Mlnagaent wi l l  exist in the future. 

BR/ck 

Sincerely. 

T')"h 1J.;..,r� 
80b Reinertson 
Associate Planner 



. J 4  

RESPONSE TO ROOSEVELT-CUSTER REGIONAL 
COUNCIL FOR DEVELOPMENT LE'M'ER 

Even though the economic modeling indicated that the 
add itional Level 2 development would not significantly 
impact Stark County, future coal development coincident with 
future large scale oil and gas development could conceivably 
generate significant social and economic impacts i n  Dickinson 
and Killdeer, a s  well as in the general areas. Howeve r ,  
indications s o  f a r  a r e  that o i l  and gas development i n  
Dickinson h a s  n o t  created significant impacts o n  that commun
ity ' s  infrastructure. According to Mayor Schank, there were 
some seismograph people in the area earlier in the year, 
JDOst of whom have left. The mayor estimates that there 
only approx im.e.tely 3 0  to 40 new families (maximwn) in 
Dickinson directly related to oil and gas activity. 

Mayor Binnick of Kil ldeer feels that impacts from o�l 
and gas activity are noticeable in that community . Housing 
seems to be the most highly impacted sector ; recent building 
includes two new motels, a six-plex, twa four-plexe s ,  two or 
three duplexes, and 10 to 1 5  new single fAlllily residences .  
In addition , h e  feels that a new trailer court is needed . 
There is only one cafe open in town; the other two are 
closed due to health restriction s .  The water and sewage 
treatment capacity of the town could handle double the 
present population as a result of a new well and remodeling 
of the sewage treatment lagoon . 

I t  is uncertain at this tiJne how much additional oil 
and gas related impacts will occur in this area. Mayor 
Schank noted that seismic activity in the Dickinson area 
resulted in the most noticeable increase in people . The 
actual manpower requirements for development and operations 
were not large due to the high degree of mechanization and 
automation present in modern day oil fields. 

Also see responses 136 and 1 7 2 .  

' 3 5  
Relative t o  the dramatic changes projected in Mercer 

and Dunn Counties, the social changes projected in Dickinson 
and Stark County are moderate . The primary reason i s  that 
Stark County ' s population is expected to increase quite 
steadily regardless of whether or not coal development 
pro,?eed� in the vi,? inity. Growth attributed to the proposed 
actl.on l.S only a ml.nor part of the total anticipated change . 

The following table represents the existing and fore
casted eastbound Burlington Northern coal train traffic 
originating from mines in the Fort Union and Powder River 
forma tions in eastern Montana and Northern Wyoming . 

Table 1 

Existing and Forecasted Daily Coal Train Traffic:!:! 
Through Montana 

Rail seqmentY 

Huntley to Sarpy 
Sarpy to Nichols 
Nichols to Forsyth 

!! Includes empty backhau l s .  

3 
6 

1 0  

1 9 9 0  Forecast 

6 . '  
1 6 . 8  
2 3 . 9  

y F i�ures are not cumulative among segments. For example, 
the Nl.chols to Forsyth segment currently handles four more 
coal trains than the Sarpy to Nichols segment .  

SOURCE: Data o n  existing traffic - Burling ton Northern 
1 9 7 7 .  Data forecasts from Interstate Commerce 
Commission 1 9 7 6 .  

Table 1 shows that the Nichols t o  Forsyth segment o f  
the Burlington Northern in Montana, eas ternmost of the three 
segments, is currently averaging 10 trains per day. This 
amount of traffic continues on through western North Dakota 
to markets in the eastern U . S .  By 1 9 9 0 ,  this traffic is 
expected to increase by 1 3 9 '  to a new daily traffic figure 
of 2 3 . 9 trains. 

Consequently , the 344 daily rail car traffic associated 
with the proposed action (approximately 3-4 trains) estimated 
in Chapter 3, Land Use, would be further increased by the 
2 3 . 9  trains traveling through the seven-county study area in 
1 9 9 0  to and from Montana and Wyoming mines. 

Noise, dust, odors, and traffic congestion are the 
major impacts upon local inhabitants resulting from increases 
in rail traffic, especially through small towns where resi
denti� l a�d commercial activities may be in close proxiJnity 
to ral.l ll.nes. There are several sro.a l l  cownunities adjacent 
to Burlington Northern rail lines in the study area .... hich 
would be impacted by this increase in traffic. Health and 
safety problems may occur depending upon many factors such 
as weather , eXisting safety facilities, proximity to track s ,  
length of trains, and traffic volwne . 

The conclusion of energy development i s  not d i scus sed 
in roore detail because of the uncerta inties surrounding 
future Level 3 energy developmen t .  Because no one can 
pred ict, a t  this time, the timing of eventual phaseout of 
all energy development in the area, it i s  virtually impossible 
to be more spec ific concerning the magnitude or duration of 
an areawide downturn in economic activity. 

Also see responses 1 3 4 ,  ' 3 6 ,  and ' 7 2 .  
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. 3 6  
The last paragraph of the geology section , page 3 5 ,  

should b e  amended t o  read, "However ,  the rate o f  increase i n  
production of oil and natural g a s  should have very little 
effect except locally on surface disturbances and population 
increases within the seven-county study area. For example, 

development is occurring in the Little Knife Field in Dunn 
and McKenzie Counties. seventy-four producing .... ells had 
been dril led as of December 1 9 7 8  .... ith the expectation that 
the final nwnber of producing wells would be bet .... een 1 2 0  
and 150 wells. The field currently covers a n  area of 4 5  
square m i l e s .  Also s e e  responses 1 3 4  and t 7 2 .  

' 3 7  
Manning .... as not mentioned in any great detail because 

only incorporated communities were analyzed in the economic 
model. It is l ikely that many such smal l ,  unincorporated 
communities could experience some economic growth i f  their 
infrastructures were upgraded to support additional popula
tion and economic activity. 

. 3 8  
Significant economic and social change would b e  confined 

to the seven-county study area. The Proposed Action (Chapter 
1 )  discusses the rationale for choosing a seven-county impact 
area surrounding the three-county project area. Wherever 
significant impacts extended beyond the seven-county study 
area, they were expla ined . 

The filling o f  al lowable air quality increments .... il1 
place additional limitations upon future development in both 
the seven-county study area a s  well as surrounding area s .  A 
more detailed discuss ion of this matter is found in Climate 
and Air Quality, Part 1, "Air Quality Influence of Oil and 
Gas Production . "  

,3 9  
Through public participation i n  the planning proces s ,  

Dunn County adopted county zoning ordinances and a compre
hensive land use plan on December 6, 1 9 7 7 .  The comprehensive 
plan includes a l ternatives .... hich take into account the 
projected impacts of potential energy development s .  Zoning 
also has been laid out to guide an orderly county development. 

· 9 

10 

!l 
12 

13 
14 

15 

16 

17 

lB 

19 

20 

21 

22 

24 

25 

UNITED STATES OF AMERICA 

DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 

Public Hearing 

in re 

WEST-CENTRAL NOR11i DAl(ctrA REGIOOAL 

ENVIORNKENTAL IMPACT STIJDY 

First Nat i onal Bdnk Building 

Dickinson, North Dakota 

June 5th, 1978 

CARNEY GRAUSAM AND ASSOCIATES 
�E(;ISTE�£O ;�O�e;:I�;;;

6
l REI'O�THS 

�OCHESHR "'!N�ESOTA Sf>901 



========�F===============================-=-= __ =-__ �1_- 2�__ 1-4 

11 

12 

13 

" 

15 

16 

17 

18 

19 

21 

22 

23 

25 

10 

II 

12 

14 

15 

16 

17 

18 

19 

21 

22 

23 

Presid ing : Hr. Gary Johns Oll, Chairman 
North Dakota Natural Resources Council 
B ismarck, North Dakota 

Pane l Meatlers : Mr . Otaries Steele 
District Manager 

speakers : 

BU1"@8U of Land Management 
Dldtinaon, North Dakota 

Kr . Robert Ita iser 
Federal Assistant Kanagf'r 
Reg ions 1 EIS 
Bismarck, N rth Dakota 

Hr. B ruce �elig 
Reclamation 6: S1.ght ing Divsioo 
N. D .  Public Serv ice Coomi88ioo 
Bhma rak, North Dakota 

Kr .  G@ne Christ isnsOll 
Di1"@ctor, Envlom_ntal Engineering 
North Dakota State Health Department 
B isma rck, North Dakota 

C,,"NEY. GRAUSAM AND ASSOCIATES 
JlEGI$TEJlfO I"l'lOHS$IONAL It(I'OIITU$ 

'0 IIOX 103' 
IIOC1'!UnR IIIINNE80TA UIOI 

Name Page 

Gary Johnsoo. 1-4 

Eve lyn Newton 1-7 

Jacquie Ka.lxner 1- 17 

Susan Westfall 1-25 

Vaudeth Oberlander 1-30 

Arlene Haunson 1-33 

B il l  Lard ), 1 -34 

Robert Stefonowicz 1-35 

(Evening Sessioo) 

Gary Joonson 1- 38 

Rick H.alxner 1-43 

Ronald Re ichert 1-51 

Casmir Pay licek 1-57 

Don F. Cuske l ly 1-62 

CARNEY. GRAUSAM A N O  ASSOCIATES 
II(GISYlIUO 

;"O
O'

:J:��; 
II(I'OIITUS 

IIOCotUnll MINNESOTA nIDI 

1 - 3  

1 68 

GARY JOHNSON : It is a l i t t l e  past the time . 

think we w i l l  beg i n .  I have some prepared remarks to begin 

wi th . I w i l l  call the hearing to order . 

I am Gary Johnson . I am the Acting Chairman of the 

North Dakota Natural Resources Council a n d  am today serving 

the Presiding Officer o f  this hearing . 

This hearing is for the purpose of receiving infor-

mat i o n ,  views , conrne n t s  and suggestions concerning the accura y 

of the draft 'est-Central North Dakota Regional Environmental 

�o Impact Study on Energy Development . The study i s  an assess-

11 ment o f  the cumu l a t i v e  impacts of proposed coal and energy 

12 related developments i n  seven coun t i es in west-central North 

13 Dakota which have a high potential for energy development due 

14 primarily to coal and water resource availabi l i ty . A coopera 

15 t i v e  federal-state study effort was undertaken because of 

16 complex resource ownership patterns which prohibit any S i n g l e  

17 e n t i t y  from making u n i l ateral resource planning deciSions . 

18 Our i n terest is in correc t i n g  errors in the draft 

19 study i n  order t o  assure the best possible resource i n fonna-

20 t i o n  for deCisi on-make r s .  This draft study makes no decision 

21 concerning energy development but rather analyzes the environ 

22 mental consequences of proposals and various al terna t i  ves . 

23 
Decisions relating to speCific projects w i l l  b e  made o n  the 

24 basis of s i m i l a r  pub l i c  review processes instituted by variou 

25 agencies . This hearing provides the State of North Dakota an 

CA:�G�i!E�E�Ar
�
�t�

:
�: !������lES 

ROCHESTER �1"1'j(5.0T'" U\IOI 

1-5 

the Bureau o f  L a n d  Management with the opport u n i t y  t o  receive 

coarne nts from the public and private sectors. This is in 

addition t o  the written conrnents which have been received 

during the n;i-day review and conrnent period which was 

scheduled to conclude o n  June 9 ,  1978. 

As a result o f  the date o f  this hearing , which was 

moved back to accomodate as many interests as pOSSib l e ,  the 

review period has been extended ten days unt i l  June 19, 1 9 7 8 .  

T h i s  bearing is o n e  of e l e v e n  b e i n g  hel d by t h e  S t a t e  of Nort 

10 Dakota and the Bureau o f  Land Management in s i x  c i t ies this 

11 week . The State o f  North Dakota and the Bureau of Land 

12 Management have appointed a panel to receive your conrne nts . 

Seated w i t h  me today are Chuck Ste e l e ,  who is the 

14 District Manager of the BLM here in Dickinson ; Bob Kaiser,  

15  who serves as the Federal Assistant lIanager on the Region E I S  

16 and Bruce Seel i g ,  who is a member of the Reclamation and 

17 Citing Division of the North Dakota Public Service Conrnission 

18 One more individual I would like to ask to j o i n  us as the 

19 panel who j us t  come in,  (".rene Christ ianson , who is Director 

20 of the Environmental Engineering Staff of the S t a t e  Health 

21 Department . 

22 A n  o f f ic i a l  reporter w i l l  make a verbatim transcrip 

23 of this heari n g . In order to ensure a complete and accurate 

24 record of the hearing, i t  is necessary that o n l y  one person 

25 sppall at � time . Therefore , while this hearing is in session 
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only the designated speaker and members or the hearing panel 

will be recognized .  

There are several procedural guidelines which we 

request you observe dur ing the hear i n g .  They are : 

1 .  It 1s requested that a l l  statements be confined 

to your comments on the aCCUTa.cy of the draft 'est-Central 

North Dakota Regional Environmental Impact Study on Energy 

Development . 

2. This hearing is structured to receive informa-

10 ticn concerning the accuracy of the study , not to debate the 

11 study .  Publicized i n formational meetings were previously hel 

12 on the study on April 3, 4 ,  and 5 in Bismarck, Dickinson , .. nd 

13 Hazen respective l y . 

14 The hearing pa.nel 1s here primarily to clarify com-

15 ments where necessary. The panel is not here to engage in 

16 debate on the study , but to ask clarifying question s ,  if 

17 necessary , at the conclusion of your remark s .  

18 3. It is requested that speakers confine their re-

19 marks to ten minutes, i f  pOSSibl e .  This request is made in 

order to accomodate all thoee who Wish to make comments i n  

21 regard to the accuracy of the study . 'e do not wish to be 

22 unreasonable in enforcing the ten-minute time 1 imit and will 

23 do so only should excessive demands of tilDe be made . 

4. For those of you who have both oral and 

2!l written st atemen t s ,  it is requested that the oral statement 

10 

11 

12 

13 

14 

I. 

17 

18 

19 

21 

22 

23 
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highlight the points you wish to make . You may choose to 

submit only a written statemen t .  Copies of written statement 

should be identified with your name , address , and the organi-

zations , if any , which you represent . When you are called to 

speak , copies o f  your statement should be given to the re-

porter. 

"5 . Registration cards are available at the table 

near the entrance to this room. If you have not registered 

for this hearing, please do so. If you wish to make a state-

ment , either oral or written, at this hearing, we request tha 

you f :l l  out one of these cards. This card will be given to 

the presiding officer of the hearing who will call upon you 

for your statement . As you are called, and if you have a 

written statement , please present it to the reporter. 'e re-

quest that you begin your oral statement by stating your 

name, address , and the organization you represent , if any . 

The corrments made here today will be addressed by 

resource speCialists in proceeding from the draft to final 

'est-Central North Dakota Regional Envi ronmental Impact Study 

Energy Development . 

So far I have three cards from individuals who have 

indicated a desire to present remarks today . 

Is there any preferred order among you? 

24 Evelyn Newto n ,  okay, our first speaker wll1 be 

2.S Evelyn Newton . 
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EVELYN NEWTON : I am Evelyn Newton, Chai rman of the 

Dakota Resource Council Concerning the Draft West-Central 

North Dakota Regional Environmental Impact Study . Monday , 

June 4 ,  1978, here in Dickinson . 

I would l i ke to thank the Bureau of Land Management 

and our State for this opport unity to comment on the draft 

'est-Central for the North Dakota Regional Environmental 

Impact Study . Since this study i s  supposed to be laying the 

groundwork for planning with regard to potential coal develop 

10 ment in this area, i t  is essential that the people who live 

11 here take an active part in its product ion . 

12 Unfortunately , the EIS in its present form is inade 

13 quate as a tool for planning . It glosses over some of the 

14 most serious impacts of coal development in ways that lead 

15 an unsuspecting reader t o  believe that the massive coal 

I' development will have many positive and few negative effects 

17 On the l ifestyle and ecology of the area. The fact is , the 

18 development of coal on the scale projected by Levels l and 2 

19 in the EIS could be disastrous for the long term well-being 

of the land and people of North Dakota .  

21 The way the study presents t h e  sections on Cl imate i 
22 and Air Quality is one example . The EIS states t ha t ,  "A 

23 general reduction in the overall ambient air quality of the 

24 seven-county area would be expected to occur. However ,  the 

� application of existing mitigating measures would not permit 

1-9 

the reduction to attain levels which would significantly 

alter the existing quality of the air environment i n  the seve -

county study area . "  

St atements such a s  this , and there are plenty o f  

them i n  the study , lead the reader t o  believe that air pol-

lution due to Levels 1 and 2 development would be insignifi-

c ant . I f  the various figures that the EIS spreads t h roughout 

the sect ion on Air Quality are added up , howeve r ,  the facts 

are these: particulate emissions would total 1 3 , 014 tons per 

10 year; sulphur dioxide emiesions would total 1 0 3 , 303 tons per 

11 year; n i t rogen oxide smissions would total 59 , 600 tons per 

12 year. This adds up to a total of 175 , 917 tons every year. 

13 With an expected l ifespan for these projects of 35 years, the 

14 amount of these pollutants to be emitted into the are a ' s  air 

15 would be 6 , 1 5 7 , 095 tons . This averages out to 482 tons per 

16 day . 

17 Although the study doesn ' t  give all of these 

18 totals, it defends the amoun t of pollution which would foul 

19 our air by repeatedly emphasizing that Levels 1 and 2 develop 

ment would not violate federal or state air pollution stan-

21 dards . I t  doesn ' t  indicate, howev e r ,  the amount of damage 

22 which can occur at levels well within the federal Class I I  

Z3 standards . What ' s  more , the study fails to assess the 

24 impacts which Class I a i r  standards would have 'on the area . 

2!l It seems to take for granted that everyone in the area i s  
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content with C l a s s  I I  deSigna t i o n , w h i c h  is not the c a s e  a t  

a l l .  

The EIS reports that the State Department o f  Health ' s  

Phase I study o n  trace element emissions " i ndicates that ther 

1s a low prob a b i l i t y  of short term adverse effects resul t i ng 

from the emissions of trace e l ements from energy con-

version f a c i l !  t ies . "  The Dakota Resource Coun c i l  considers 

the thirty to forty-year l i fe expectancy o f  these projects 

as short term, but as i t  applies to this study , the "short 

10 term" is only one year . The EIS doesn ' t  pOint this out , 

11 howeve r .  To f i n d  that out , the reader must consult the 

12 Techn i c a l  Supplement on Climate and A i r  Q u a l i  ty . 

13 I t should be noted here that at the i n format ional 

14. meetings for t h e  study which was held i n  Dickinson, we were 

I.'> told that the Tech n i c a l  Supplements were l imited i n  q u an t i t y  

1 6  a n d  were meant t o  be used o n l y  b y  people w i t h  expertise i n  

17 those related areas . 

18 We don ' t  have expert is e  i n  the f i e l d  of a i r  pollu-

1 9  t ion , but we also found that the A i r  Quality Supplement also 

20 admits that the long term effects of trace e l ement emissions 

21 are not known . The ErS doesn ' t  point this ou t ,  e ither . The 

22 supplement also l i sts a considerable amount of material which 

23 deals spec i f i c a l l y  w i th trace elements , but the EIS does n ' t  

24 c i t e  any of them. 

25 The ErS does not adequately assess t h e  synerg i s t i c  

10 

11 

CA.:�G�rfe�r/�II�!�S���l !;��;�:JES 
1' 0 '0)( 103& 

1!0c�nnR MIHHESOU. &�101 

1 - 1 1  

effects o f  pollutants which become h i g h l y  toxic when com-

b i n e d . It mentions that such pollution is possib l e ,  but f a i l  

t o  det a i l  t h e  pot e n t i a l  f o r  such problems a s  t h e y  relate to 

the development propos a l s . 

The EIS quan t i f ies the particulate emissions which 

w i l l  occur i n  t h e  area and notes that most o f  them w i l l  be 

coming from unpaved roads, agricultural a c t i v i t i e s ,  and 

m i n i n g  operations. It does n ' t  q u a l i fy these emissions , how-

ever, and cal l s  the particulate emissions from the Coyote 2 

Power Plant " i ndist inguishable" in comparison to the other 

I t  overlooks the fact that particulate emissions 

12 from power p l ants and gas i f i c a t ion plants are far more danger 

13 ous than those from these other sources . 

The study says next to nothing about the poss ib i l i t  

15 o f  "acid rains " ,  despite the fact that they have occurred in 

16 other parts of the United States as wel l as Europe as a resul 

17 o f  high sulphur emission s .  

18 Other areas o f  the study are equally de f i c i en t .  

19 The EIS also s t ates that "as a result o f  the current s t a t e  

20 of the art of reclamation . . .  estimates of t h e  residual adverse 

21 impacts are specu l a t ive and in most cases beyond calculated 

2 2  predict ions , "  and that "wh i l e  pre-mined product i v i  t y  may be 

23 accomplished o n  post-mined lands , no one re a l l y  knows what 

24 productions levels w i l l  be on recl aimed lands i n  20 to 30 

25 years . " 
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Desp i t e  these statement s ,  a n d  w i t h  n o  evidence o f  

any l a n d  i n  North Dakota b e i n g  reclaimed t o  10m o f  l t S  origi 

nal produc t i v i t y , the RIS bases f i J.{ures i n  the s e c t l ons 

dealing with Land Us e ,  Soi l s ,  Vegetation and Geology 1 00% 

reclamation in a three to five-year period. 

The EIS g i ves no estimates of t h e  cost of recl ama-

t i o n .  This i s  espec i a l l y  impo rtant as it relates to bonding 

requirements i n  North Dakot a ,  and should b e  i n c luded to pro-

vide an idea o f  what would b e  involved if the S t a t e  has to 

10 take over the reclamation process. 

11 The Study states that the timespan between m i n i n g  

12 and reclamation i s  c r i t i c a l  because of erosion hazards . I t  

13 f a i l s ,  howeve r ,  to r e l a t e  these potent i a l  hazards to North 

14 Dako t a ' S  reclamation l aw .  

15 In the section concerning Land Use ,  the EIS proj ect 

16 that the t o t a l  amount of l a n d  to be leased by a l l  projects in 

17 Levels 1 and 2 development i s  3 36 , 1 3 4  T h e  amount o f  

1 8  l a n d  i t  projects w i l l  be disturbed is 9 2 , 461 The E I S  

19 says nothing about what w i l l  be happening on the 24 3 , 67 3  acre 

20 of l an d  which is in excess of the development ' s  needs . 

21 The Study also imp l i e s ,  i n  the Land Use section , 

22 that surface owners have "veto power" over the m i n i n g  of coal 

23 which is owned by another part y .  Th i s  i s  not always the case 

24 in North Dakot a .  I 
The Social Impacts sections are based on a survey 

1 1 3  

which has been c a l led " i n  many places a distorted and m i s l e a d  

i n g  version o f  the human concerns i t  a t t empts to portray , "  

by one o f  the leading impact sociologists i n  t h e  nat i o n .  Her 

i n  many other sections , the E r S  quant i f i e s  without q u a l i -

fy ing , and as a result i t  f a i ls to adequately portray t h e  

m e a n i n g  o f  the s t a t i s t i c s . 

� 

The ErS presents a slanted v i ew o f  the a l ternative � 
of no further development . For instance , the EIS says that 

"the primary residual adverse effects o f  this a l t e r n a t i v e  

10 wou l d  be the non-ava i l ab i l i t y  of the energy" for jobs and 

11 product i o n .  This imp l i es that t h e  energy would be used for 

12 jobs and production i n  North Dakot a ,  when i n  fact most of the 

13 energy produced by these projects would be sent out of the 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

S t at e .  T h e  E I S  does n ' t  mention t h i s , however .  

There are other areas where the study i s  i n  need 

of considerable revision:  the EIS f a i l s  to assess the impact� 
which w i l l  affect the area when the proposed projects would 

come t o  an e n d ;  Natural Gas Pipeline Company ' s  proposed � 
gasificatlon p l a n t  near DUnn Center should not have been in � 

eluded i n  Level l development NGPL has not even f i led the



necessary app l i cat ions w i t h  the Public Servlce Corrmisslon or 

t h e  Department o f  He a l t h ,  and has been den led a permlt by 

the State Water Commission ; i n  gener a l , the EIS would have � 
been b e t t e r  organized had i t  been broken down by subject rath+ 
than by st udy proces s ,  I 
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A l l  o f  these areas represent serious f l aws 1 n  the 

E I S  and should be revised to accurately reflect the real 1m-

pacts of massive coal development .  

We ' ve been t o l d  t h a t  c i t i z ens ' corrments are 10-

tended to be an important part of t h e  f i na l  documen t ,  but tha 

there ' s  no money available to do a revision of the study . 

I t ' s  been suggested to us that c l t izenz' cOlTlTlents w i l l  

S imply b e  added as an attached volume to t h e  dra f t .  I f  

c i t izens ' input 1s given so Iow a priority a s  t h i s  imp l i e s ,  

10 these hearings are of l i t t l e  val u e .  Simply a t t achlnlf c i t izen 

11 comments to the draft would e f f e c t i v e l y  nul l i fy them because 

12 of the d i f f i c u l t y  there would be 1 n  applying them to a docu-

13 ment as massive and complex as t h i s  E I S .  Many people are 

14 al ready i n h i b i t e d  b y  the sheer s i z e  of the s t u d y ,  and adding 

15 these c r i t ical corrections i n  a separate vol ume would only 

16 

17 

18 

19 

make matters much wors e .  

I n  conclusion . t h e  Dakota Resource Council opposes , 

the use of this study as the f i n a l  assessment of the effects 

o f  massive new federal coal l e as i n g .  The cumulative effects 

20 of such leasing should be studied in much greater detail in 

21 

22 

23 

25 

10 

11 

12 

13 

and o f  themselves . 

Thank you . 

MR. JOKNSON: Before you are seated, may I ask is 

there members o f  t h e  panel who would care to ask for c l a r i f 1 -

cation on a n y  o f  t h ese remarks presented? 
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MR . STEELE: Eve l y n ,  wou l d  y o u  just elaborate on 

t h e  acres that are i n  excess o f  devel opmen t ?  The three 

hundred and some thousand acres -- would you e l aborate? 

EVILYN NETI'ON: We l l ,  what are they going to do 

w i t h  that excess? What are the plans for t h e  excess? They 

have used up -- where is i t  -- okay , they have projected as 

use o f  so many and they w i l l  b e  using so many -- here we are. 

I was just wondering what are the plans for t h e  extra land . 

MR. CHRISTIANSON: On s y n e r g i s t i c  e f fects , you 

ment ioned that as a potential problem. 

EVILYN NEWTON : Yes . 

MR . CHRISTIANSON : Do you have any facts , any i n -

formation t h a t  you can g i v e  u s  w h i c h  would indicate t h e  pro-

14 jected ambient air qua l i t y  levels predicted for these plants 

IS would be detrimental to hea.l th? 

16 EVELYN NErroN: 'hat I got was out of the Supple-

\7 me n t . My i nterpretation of the Supplement i s  not such that 

18 I can even give you a good qua l i fy i n g  answer on that one , 

19 But I know it does e f f e c t  -- you get those, you know --

MR. CHRISTI ANSON : Were you awa.re o f  the Phase II 

21 of t h e  project which deals with monitoring those plants? 

� EVELYN NEWTON : No , only what was mentioned I guess 

23 in the Supplement t h e r e .  But when you get into that or 

25 

somebody 1 ike me -- or anyone e l s e  --

MR. CHRISTIANSON: It is a very comp l icated subj ec t ,  
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cert a i n l y . 

I might make a couple of COlmlent s .  The reason that I 

10 

are doing a technical surrrnary is because the s ize of this 

one , you k now - -

EVELYN NEWTON : A n d  I don ' t  imagine a lot of peop l e  

got t h e  Suppl
,
ement e i t h e r  a J o n g  w i t h  i t ,  so i f  anyone gets 

into that expe r t i s e  of someone t r y i n g  to get into that is --

just don ' t  --

MR. CHRISTIANSON : I k.now it i s  d i f f icul t .  

One more comment I would l ike t o  make and that i s  

11 for your interest a n d  for the rest of the group here , that th 

12 Clean Air Act of 1977 chan'ged the picture o f  emisslOns and 

13 t h e  e f fects on air quality drama t i c al l y ,  and c e r t a i n l y  that 

14 w i l l  be addressed in any further publications related to the 

IS study . 

16 EVELYN NEWTON; How w 1 1 1  t h a t  be added in here . "5! 
17 

18 

what w i l l  you do w i t h  that? I MR. CHRISTIANSON: That i s  up to the adm i n i s t r a t i o n  I of the project , and when that answer is known we w i l l  supply 19 

20 that in format ion . If anyone has any quest ions , c e r t a i n l y  

2 1  they can be d i r e c t e d  to t h em ,  to the Department . 4 
22 MR. JOHNSON : Bob or Bruce? I have one, Evelyn , i n  

23 reference to a leading impact sociologist who questioned the 

24 sociological study -- could you t e l l  me who t h a t  might be i n  

2.') order that we might contact t h a t  individual? 
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n o t  at l i b e r t y  to g i v e  y o u  that . We w i l l  b e  i n  t h e  future. 

I t  i s  at h i s  discretion , he has other people he i s  work i n g  

with and he w o u l d  l ike t h e m  to know that he has done t h i s , 

it w i l l  be a v a i l a b l e  at a l a t e r  d a t e .  

M R .  JOHNSON ; Thank you . 

The ne:xt speaker w i l l  be Jacqie Maixner. 

JrlRS . llAIXNER; My name is Jacq 1e Maixner. I I i  ve 

southwest o f  New England, North Dako t a .  I have been studying 

10 t h e  Land Use sections o f  t h e  Draft EIS and a l s o  t h f;!  S o i l s  and 

11 Vegetation sections . 

12 I have c r i t i c i sms in four areas of the Land Use 

13 sections : the f i rs t  i s  that t h e  study assumes that there w 1 1  

1 4  be 1 0 0 %  successful reclamation i n  t h r e e  to f i v e  years, t h e  

15 second concerns s t atements about plant S i t i n g ,  t h e  t h i r d  

1 6  c r i t icism has to d o  w i t h  n e w  transmission l ine mileage, and 

17 t h e  fourth concerns t h e  rights o f  surface owners who do not 

18 t h e  minerals under t h e i r  l a n d .  

19 The s t a t ements made in t h e  Draft EIS concerning 

20 the amount of land which w 1 1 1  be out of product1.on at a given 

2\ t ime and t h e  statements as to loss o f  produc t i v i t y  and i n come 

22 are predicated on the assump t i o n  that there w 1 1 1  be 100% suc-

23 cessful reclamation w i t h i n  t h ree to five years a f t e r  m i n i n g .  

There are several reasons w h y  t h i s  is n o t  probab l e .  

25 Our s t a t e  reclamation law returns 40% of the bond 

--
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when backslop!ng and grading aTe completed. 30' when 

spreading of plant growth material 1s comp leted. and the 

final 30, when recl amation has been accompl ished "as provided 

here- i n . "  "As provided here-in" does not necessarily mean 

tha.t the land must be restored to 100$ of its former pro-

duct lvlty . The reclamation law provides for a permit term 

of three years. Another three years after the termination 

of the perm! t term are al lowed for the comp letion of reclama-

tion . However ,  i f  reclamat ion is not complete by that time, 

10 two years of automatic extensions are added, This brings 

11 to eight years from the beginning of mining.  Atter this 

12 time , more extensions lRay be added at the discretion of the 

13 Public Service COOIIIiasion . Under these con ditions, it loots 

" highly improbable that reclamatioD w i l l  be comp leted in three 

15 to fi ve years . 

I6 One problem with reclaiming land in this seven-

17 county area i s  the upward migration of sodium into the topsoi 

18 and subsoil of reclaimed lan d .  According to page 187 of the 

19 Draft E I S ,  "Soils disturbed by mining activit ies would be 

20 scrambled and 80il prof11e identitY w i l l  be establ ished only 

21 after extended t i me ,  perhape over 100 years . "  This scramb l 1 n  

22 causes the eod.i l.ll!l from deeper l ayers to be mix.ed with other 

23 layers and end up closer to the surface and the so11 to 

24 deteriorat;e and yields to decrease ILS years go b y .  According 

� to the soils section of the Draft EIS , ( p age 36 ) ,  twenty per 

10 

1 1 

!2 

13 

" 

" 

" 
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cent of the land in the study area has sodium affected soil 

material of high hazard classificat ion and another eighteen 

per cent has sodium affected soil material of moderate h�zard 

class i f ication . Studies have not been gOing long enough to 

determine how long this soil deterioration w i l l  continue, but 

a definite t rend of soil deterioration has been seen. Ac-

cording to the Draft EIS , "Where less than thirty i nches 

of suitable plant growth material exifJ:ts to bury sodium af-

fected material s ,  problems could result i o  reduced agricultur 1 

productivity . If 

A l though the Draft EIS assumes that reclamation w11 

prOgress only two or three spoil piles behind reclamation, thi 

is , i n  actua l i t y ,  not feasible and not the way i t  is present 1 

being don e .  The norm has been for reclamation to begin two 

or three years behind mining. At this rate , with the automat c 

six to eight years timeapan allowed by the State reclamatiOn 

law, reclamation would just barely be be,inning during the 

18 three to five years a l lowed by the Draft E I S .  The Draft EIS 

19 points out that water and wind erosion can cause much d .... age 

20 during thia time between stripping and the establ1shJaent of 

21 reclamat ion . This further decreases the ch.ances of 1001 

22 successful rech,aa tion . 

23 As tbe Draft EIS points out , there are federal and 

24 state laws authorizins deletion f rOfll mining plans areas bOt 

:zs suitable for reclamation. This may be true, but hasn ' t  been 
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don e .  Table 3-3 1 ,  page 92 shows that less than one-hlllf of 

land permitted for Level l strip mining is in the suitable 

to most sui table catego.ri"? and more than one-half is in the 

lsss suitable to least suitable categories . If we mine land 

that is not considered suitable for reclamation. I doubt that 

we w 1 1 1  achieve 1001 successful reclamat ion.  

The Draft EIS is very contradictory . 'h11e point in 

out some of the problems with reclamat ion, tlley assume that 

every square foot of every mined &cre w i l l  be returned to its 

former productivity when mallilla the- computations of 108S of 

prodUction .. nd i ncome . The oaly elue I eould find i n  the 

12 Draft EIS 1.8 to why the a-u
·
th.ora beUt!'Ve tbat 1001 reclamation 

18 is possible 1s on page 155. In discmtainw an experimeat in 

14 wbich 771 of the pre-mined pJlOductivity was attained i n  the 

second year 01 reclamatiOfl. at Ure Glenharold Mine, they draw 

16 the conclusion that full reclamat ion would be expected within 

17 the five-year reclamation period. ftc"ever ,  according to the 

IS study printed in the append i x .  yieldS b-egan to decrea.se after 

19 the second year due to the upward migratioa of sodium causing 

20 deterioration of the topso i l .  ( Figu'l'e � ,  page 1 3 )  In one 

21 experiment with crested wneat grass at �ur mine sites, the 

22 tb ird-year yields dropped to about oae-half the second-year 

23 yields . The 7n. of pre-mined productivity is more l ikely the 

Z4 best reclamation poSSibl e ,  since it ... attained in the secone 

25 year and most experiments have shown a decrease in production 

10 

11 

l' 

l' 

14 

l' 
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beginning with the third year. In another report , North 

Dakota ProSress Report on Research OD Reclamation 01 Strip-

mined Lands -- Update 1977, experimeDts with ten cool-season 

grass es .  six wild ryes , ten miscell aneous grasses , s i x  

warm-season grasses a n d  f i v e  legumes planted on epoil plus 

s ix inches topso i l , the y i e l ds  dropped drastically frot:rl the 

first year to the second and from tb.e second year to the thir 

Rather than assuming that productivity of reclaimed land w111 

automatically improve with t ime, the evidence points to 

tb.e oppoai t e  COl1clus ioo . 

In order for tbe EIS to be an effective tool in 

&8sessing loss of prodUction and income from strip-mining, 

the conclueions and filfUres should be revised t o  reflect recl -

mation success that h&8 been attained 80 far and a more 

rea.listic t ime frame for the completion of reclamation . 

The Draft EIS states that our s i t i n g  law for energy 

conversion and transmission facUities protects culturally 

18 important o r  environmentally sensitive areas from project 

19 s i t i n g .  particularly prime farm lal1d and irrigated land. The 

20 State siting l aw does no sucb. t h i n g ;  it merely directs the 

21 Public Service Coanission to write regu l a t ions . These regu-

22 latioas have recently been changed alld do not expl icitly 

23 protect prime farm land . The Draft EIS states that "The 

24 Public Service Corrmhsion could require that an alternate 

Z5 American Natural Gas Coal Gas i f ication Plaat and Antelope 
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Valley Power Plant site be chosen which would avert locatinl 

on 535 acres at prime farm land . "  'Mle permit haa a l ready 

been granted for the site on the land contalniDS 535 acres 

of prime farm land. 

The Draft EIS states that plant aitea for Level l S& 
would permanently remove from product1on 3 , 203 acres of I.grl-

cultural land. Checking with the Public Service COlDllisslon, 

I found that the plant site for the Antelope Valley Power 

Plant is 448 acree , the plant site for the American Natural 

Gas Coal Gas ification Plant 1s 792 acres, and the plant site 

for the Montana-Dak·ota U t i l i t ies Coyote 1 Power Plant 1s 

2 , 483 acres. So far this adds up to 3 , 723 acres , already 

520 acres more thl.Il the Drah 'EIS figure with 011 If three out 

of the four plallts iIlcluded ill Level l .  No fi gure 18 avail-

able for Natural Gas Pipeline Comp any o f  Ameri c a ' s  plant 

site because they have not yet app l ied for a permi t .  This 

figure should be revised and where 110 figure is available the 

18 

19 
EIS should point out that the f i gure given does bot include t 

all proj ects . , . 
20 Table 3-122 on page 144 at the Draft EIS t i t led. :3 
21 "Level l :  New 'Electrical Transmission System lIIi l e age by 

22 County and Type" is inaccurate because all m i l eale distances 

23 are figured on a straight line distance between orilins and 

24 destinations. Al thoulh tbis is pointed out in a footnote, I 

� would not want to see these mileale filures used i a  planning 

1-23 

for development. I would think that there could be a multi-

pller devised to live us a more realistic picture of these 

mileages, allowing for the l i nes going around exclusion aad 

avoidance areas . 

The Draft EIS has barely mentioned the prob181D8 of 

surface owners who do not own the minerals under their laad. 

On page 21 is a etatemeat that surface owner consent must be 

secured before the Public Service COlllllissioa can Usue a per-

mit to surface mine land. This statement is very 1I1.le&dial 

10 because the surface owner has no choice in tbe matter. If 

11 the mineral owner has consented to strip-miniDI. the mining 

12 company makes an ofter to the surface owller to cover d ... ..,es . 

13 I f  the surface owner is not satisfied with the otter , his 

14 only alternat ive is to sue for more payment . If the Court 

15 rules that the offer was a fair one. the surface owner must 

16 pay the court costs and attorney tees. A t  no point does the 

17 surface owner have a say as t o  whether or not the miDing w l 1 1  

18 t ake pl ace . One page 166 o f  the D r a f t  EIS 18 a st atement t h a  

19 State l aw requires that surface owners be compensated for los 

20 of production. The fact i s ,  tbat without a veto power the 

21 surface owner has a very poor barga ining pos ition to receive 

22 adequate compensation . 'nI.e EIS sbould point this out aad 

23 address the problem o f  surface owner protection i n  greater 

24 deptb as it i8 one aspect of enerlY development that w i l l  

� greatly affect many North Dakot ans. 
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I recoJllllend that the Draft EIS be reviewed and 

vised i ll  these areas that I have mentioned. 

liR. JOHNSON: Thank you. lIIay I ask, are th.ere any 

quest ions from the panel? 

IIIR .  SEZL I G :  What would you consider the exp licit :z 
protection of prime farm land? 

MRB . KAIJOlER : We l l ,  the law does not protect 

prime farm land, it i s  strictly up to the Pub l i c  Service 

CoDfti ssion to write that into the regulations. 'Mle EIS said 

State l aw protects farm land, whicb it really don ' t .  I t  is 

very leneral , and the PSC has recently revlsed thelr relula

tioa I.nd they do Dot any more ln the regulations explicitly 

mentlon prlme farm land. I t  is s imply up to their discret ion 

on a project by project bas i s .  

MR .  SEELI G :  What do you bue - - you say that you 

don ' t  agree tbat within four or five years reclaimed land 

caD be reclaimed to looS product i v i t 'l .  what i t  was fonnerly. 

Just exaot l y  what are you bUiIll that on? On the study that 

ma.kes --

1OlS. KAIXNER : 'el l ,  on tb.e statements that are 

21 broulht out ia the draft itself about reclamat ion, the tact 

22 that it '8 never been done before. and the fact on most 

23 reclamation projects . experimen t s .  the ones that I have 

24 studied abow a decrea.e ia productivity after about the 

25 aecond year. So I "ould say -- 111 the Draft EIS i t  states 

10 
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tbat because they bad 77S tbe aecond year that they w i l l  have 

1001 by tbe fUth year, and the evidence that I have seen say 

it deteriorates atter the second year. 

IIR .  JOHKSON : 'nI. ant you. 

I .,ill j us t  remind you to just provide your name 

and address and your a f f i l i atioD when you mue your atatemen t .  

The aeJit apeaker w 1 1 1  b e  Susan West fal l .  

SUSAN WESTFALL: If)' nUDe i8 SusaD 'estfa l l ,  and I 

II1II testifying bere today ... .. concerned cit izen of North 

Dakot .. .  WhUe I II1II cOllceraed with the total impact o f  coal 

11 development i n  .... terll North Dako t a .  I bave chosen to 11mi t 

12 ..,. cOlllDeate to the area in which I I.. personally moat qual1-

18 fied to cOlllllent . 

As a traiaed aociololi8t I am extremely dUt urbed 

16 by the Social Conditions aection o f  this Draft BIS . Social 

16 conditions cannot be measured, quant ified, or regulated with 

17 tbe s ame  kiad of prec1eioD as air quality or .ater avall-

18 a b i l i t y .  There i. ao tederal relulations requiring a let 

I' delree of satisfaction with l ivinK conditions, so the measure 

20· _at o f  sucb coadU ioll8 becomes such more difficul t .  

21 Human aocial data 18 derived directly through socia. 

22 survey and iDdirectly tbroUlh statistical data _hich tbeoreti 

23 cally combine to pre.eDt an accurats picture of the attitudes. 

14. saUsfaction. , and l i festyle of the residents of an area. As 

zs .. aocial scienUet . I appreciate the d i f f iculty o f  achieving 
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an accurate picture of social condi t i o ns , but I do not be-

l 1 eve that this d i f f i c u l t y  1s insurmountable that i t  shoul 

a n  excuse for poor research. 

The social a t t i tude survey directed by D r .  Richard 

Ludtke o f  the University of North Dakota 1s lrrme d l B. t e l y  sus-

peet if o n e  only reads the introductory statements . Doctor 

Ludtke disassociates h i m s e l f  with the s t u d y .  at least in 

part, (and I am not sure why he d i d  not quit the entire study 

because he states t h a t  there was substantial interference by 

10 Department o f  Interior (BLM?) and the O f f i c e  of Management 

11 and Budget 1n a l t e r i n g  the i n t e rview schedule. My f i r s t  

reaction to such a statement 1s t h a t  any data generated b y  

13 s u c h  a s t u d y  1s questionable a t  best and biased , slanted, 

and tot a l l y  unreliable a t  worst . 

Spec i f i ca l l y . the study is subject to serious metho -

16 o l o g i c a l  c r i t icisms of which the following are only samples : 

17 1 .  No occupational breakdown i s  reported w i t h i n  

1 8  the s t u d y .  d e s p i t e  t h e  fact that it i s  used i n  tables as 

19 s i g n i f icant dat a .  

20 2. "Farmers and Dunn County residents" are re-

21 ported as one category and genera l l y  in a negative contex t ;  

22 i e .  "unfam i l ia r  witb industry and so not l i k e l y  t o  see its 

23 advant ages . "  

3 .  The nonresponse category to some questions i s  

25 as h i g h  4 5 . 5  per cent , y e t  the u s e  of percentage tables 

1-27 
doesn ' t  c l e a r l y  indicate this . 

4 .  Mean scores are reported without st andard devia 

tions to at least indicate variance i n  levels of respo n s e .  

5 .  Likert s c a l e  scores as reported a r e  marginal 

at bes t .  

6 .  Data i n t e rpretations speculate o n  t h e  meaning 

of findings ( e g . these tables suggest . . .  ) because the study 

f a i l s  t o  point to any clear-cut conc lusions . 

7. Conrnun i t y  and county are nonequatable concept s .  

10 yet the study continually attempts to equate these terms. 

11  T h e  impact o f  t h e  expansion o f  the c o a l  development 

12 industry with its strip m i n e s ,  power plants . coal g a s i f i c a t i o  

13 plants . pipelines and transmission lines on the l i festyle of 

North Dakota residents should not be taken l i ght l y .  Accordin 

15 to one sociolog ist . the LUdtke study i s  "at best a h i g h l y  

16 glossed. i . e .  super f i c i a l  version o f  these human concerns . 

17 At wors t ,  it is in many places a distorted and misleading 

H.I version of the human concerns it attempts t o  portray . "  

19 The citizens of t h i s  area deserve better representa 

20 t i o n  of t h e i r  concerns . We have been let down by both t h e  

21 Bureau of Land Management and our own State government . Be-

22 cause t h i s  study cannot pretend to be an accurate o r  meaningf 1 

23 portrayal of resident s '  a t t itudes , the e n t i r e  Social Conditio 

24 section o f  t h i s  Draft EIS is inaccurate and not mean ingfu l . 

25 This cannot b e  u t i l ized as a reference o r  data source by e i t h  
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t h e  B L M  o r  t h e  S t a t e  o f  North Dakota i n  looking at current 

future development plans . 

There must b e  a new study developed w i t h  adequate 

research design and purposeful gathering o f  s c i e n t i f i c  social 

data to complete this EIS, and I am reques t i n g  that this be 

done i n  order for the residents of this seven-county area to 

have their v i ews represf'nted accurate ly . 

I n  addition to the faults of the social survey . I 

f i n d  that there is yet another point on which I cannot agree 

10 i n  t h i s  s t u d y .  The most prominent m i t i g a t i n g  factor mentlone 

11  i n  t h i s  s t u d y  ( p a g e  164 ) i s  the i d e a  o f  l o c a l  residents b e i n g  

1 2  h i red by t h e  incoming energy development corporat ions . A c '"  

13 cording to Dr . G e n e  Summers i n  h i s  address t o  t h e  34th A n n u l.  

14 Meeting o f  the N o r t h  D a k o t a  Pub l i c  Health A s s o c i a t i o n  e n t i t l e  

15 "Socio-Economic Impacts of Rural Indust r i a l i z a t i o n "  , the pat 

16 terns o f  development seen in other impacted areas pOint to 

17 another alternative which i s  not considered i n  t h is s t u d y .  

18 O u t  m i g r a t i o n  by l o c a l  young persons is not stopped or even 

19 s lowed by new i ndust ry , w h i l e  i n  migration o f  new young peopl 
t: 20 i s  greatly increased. These newcomers have the s k i l l s  neces-

21 sary for the new industry , so rather than al leviating job 

22 shortages in our rural areas , current levels of unemployment 

23 for unskilled workers w i l l  remai n .  and the newcomers t o  our 

24 corrmunities w i l l  hold the new jobs . The m i t i g a t i n g  effect of 

25 more employment opportunities i s  quickly lost with the f l u x  0 
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Fina l l y ,  I Would l i k e  t o  address the assessment of 

services available to residents a t  the present time and the 

needs as they are projected for Levels l and 2 development . 

By i n d i c a t i n g  future needs for physicians for examp l e ,  l i t t l e  

mention i s  made of t h e  extreme d i f f iculty encountered b y  

conrnuni ties i n  searching for medical personnel . There is 

reason to b e l i e v e  that because more physiCians are needed tha 

they will materialize any more readily than they do now . 

There i s  a l s o  a tendency to quantify the material i 

t h i s  study without really c l a r i f y i n g  what any particular num-

ber might mean . I t  is not clearly discernable to begin w i t h ,  

t h a t  the need f o r  s o c i a l  case workers w o u l d  double i n  Dunn 

Mercer Count i es ,  but the EIS does show this ; severe social 

disruption i s  anticipated 1n these count ies . I t  would be 

h e l p f u l  t o  refer to other areas where s i m i l a r  impacts have 

occurred so the residents of t h is area could relate directly 

18 to t h e  type disruptions we are anticipat i n g . The c h i l d  abuse 

19 case load in G i l lette , Wyoming has risen from one per cent to 

20 twenty per cent of t h e  t o t a l  in Wyoming i n  a five-year period. 

21 Do t h e  c i t izens o f  North Dakota have an alternative t o  this 

22 type of social disruption? Do u b l i n g  the number of caseworker 

23 is not a m i t i g a t i n g  factor. 

24 I b e l i e ve t h at the social impact section of this 

25 study must be redone. It i s  a grave i n j u s t i c e  t o  the needs 
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and 
concerns of the people of this area. Too much stands to be 

lost i n  our way o f  l i fe it this document 1s accepted as rneaD-

logiul or accurate .  

lffi. JOHNSON : Any questions o f  Susan? 

KR. KAISER : I have one question,  that initial 

section where you listed the various items, was that directed 

towards the social survey study? 

SUSAN WESTFALL : Yes, sir.  

KR .  K.AISER: Thank you. 

lffi . JOHNSON: The next speaker w111 be Vaudeth 

Oberlander . 

MRS . OBERLANDER : My name is Vaudeth Oberlander , I 

am from New England. North Dakota;  I am representing myself' . 

I read the sUlmlary report and as I was reading it 

the thought came to my mind that no news certainly i8 good 

news . The news in the report was worse than I had e:qlected 

I guess . This does not mean that I look on the report as 

totally ineffective. I personally am very grateful for the 

report . I think that many good steps forward have been 

taken. However, I bel ieve that there are more steps yet to 

go , and I would hope that a study of this kind would not be a :I 
one-time study, that there would be some vehicle worked into � 
this BO that there could be an ongoing re-evaluation of what 

bae been done. 

t; 
Your (lir Christianson) cotrment . for instance about I 
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the 1977 National A i r  Qual1 ty laws, certainly it is gOing to 

change a lot of things. Also the cormtent in the Air Quality 

sections i n  which it says that long-term effects are not 

known about trace elements, certainly there are ongoing 

studies at this time. and those studiee would have to be also 

placed into this particular report in order for we people in 

North Dakota to make the best possible decision about the 

number and the size of the energy development complexes that 

will be built here . 

The need for more study in the area of air quality 

is certainly evident .  Right now in the area of Bismarck, 

North Dakota,  there are cattle which are shOwing the effect 

of selenium deficiency. Nobody knows whether i t  is the energ 

development in that area that is causing it . and I think that 

this in itself points out that we need to have more study i n  

t h e  area of a i r  quality . 

Also in coal strip Iiontana the cattle there are 

suffering from lung disease . There again there ie no proof 

that i t  is coming from the big energy development out there. 

Again I think that this points out the need for ongoing stud 

to be implemented and placed into this report . 

Also I am very concerned about the lack of study, :J 
23 of the complete lack in this case, where the end of develop-

24 ment in this area. It is my belief that the energy develop-

25 ment that is now projected will be some 35 to 40 years . What 
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happens after tbat at this point is anybody ' s  guess . It seem 

to me that a report of this kind to be fully comprehensive 

should include that kind of a project ion . Surely it will in-

fluence again the number and the kind o f  energy complexes 

that are built in this 6tate . 

Also I would l i ke to suggest that you do include 

deta.l1s and study on the impact of federal coal development . 

This is a poss ibi l i t y .  in my mind it looks more like a proba-

b i l l t y ,  and I think that you should not wait for the Federal 

government and depend on the Federal government study . I thi k 

that this should be done now and in this study. 

In conclusion, I
· 
was happy to read the report , it 

glves me somewhat of an idea of what to expect living in this 

part of the State and of what my children can expect . I con-

gratula.te a ll  the work that you have done so far and ask you t 

go further . Thank you. 

MR. JOHNSON : Any questions o f  Mrs. Oberlander? 

(None indica.ted . ) 

IiIL JOHNSON : Do you have any more cards there of 

folks who indicated that they would care to speak? I had 

only these four cards. Is there anyone else i n  the group 

who would care to offer conment at this t ime? You are 

certainly welcome . 

We will honor our cOlmli tment to be here unt il 4 

o ' clock, whether you are or not . Is there anyone? 
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Okay. at this time we wil l  take a short b reak and 

we will be here until 4 :00 if anyone else would care to offer 

corrment .  

Thank you very much. 

(Thereupo n ,  at 2 : 24 p . m .  the hearing was in recess 
until 2 : 43 p .m . ) 

MR. JOHNSON: I would like to call this hearing 

back into sessio n ,  please. 

I had a couple of people who have indicated that 

th.ey would like to provide corrment at the hearing. Arlene, 

11 WQuld you care to make your remarks? Please provide your 

12 name , address , and aff11iat ion . 

l' ARLENE HAUNSON : I am Arlene Haunson , and I just 

feel that one of the things I do not feel was properly ad-

IS dressed i n  the sunmary o f  the EIS statement was the fact that 

16 with more and I'OOre out-of-state people coming into North 

17 Da.kot a ,  and with the out-of-state energy companies that it 

I' WOIl" t be long that before the people o f  North Dakota that 

19 have lived here for a long time, particularly our agricultura 

people, will not have any say so i n  our legislature and its 

21 proces s .  and I feel that the people that are coming in from 

Z2 out of state will proba.bly live here for two or three years 

Z3 and then they will be lobbying in the legislature, and there 

24 will be more of them, and as I say . our agricul tural people 

Z5 and those of us who h ave l i ved here for quite awhile will 
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co",'oto'y 10 .. control o f  tho North Dakota 10.18loturo and I L
our iovernment . ,� 

YR. JOHNSON : Thank you. Do you need a name and 

address O D  that? 

MRS . RAUNSON: Arlene H-a-u-n-s-o-n . Dickinson. 

YR. LARDY : Illy name 1s B l 1 1  Lardy , I am a State 

Representative from District 37 of the City o f  Dickinson. 

Illy address 1s 920 13th Avenue West . 

The few COlIIDents that I would like to make while 

not specl:t1cally toward any part o f  the draft statement , I 

think do go to the accuracy o f  the statement itsel f .  

When the public 1 8  presented with the kind of 

document that .. e have before us today . that 1s the full repor 

!tself as well as this S\lIII!Iary , that leads me believe that 

the cit izen input is not golng to be takeD with anythlni at 

all &s far &8 validity i s  concerned. People who have drafted 

those documents are going t o  uee the cit izen input i n  not the 

way that the c i t i z.ens would like to have i t  used. I n  other 

words , the cit izens are not gOing to be able to change any-

thing that is in those reports at all , they will be added on 

as an appendix, an addendum, and therefore those addit ions 

w i l l  have far less effect on the total outcome o f  the report . 

I guess what I am saying is t h i s ,  that if the 

citizens want to have an input i t  i s  not going to be done in 

the way the hearings are belng held today , IlDd I think that 
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is unfortunate. I think we are missing the whole shot when 

we are suggesting that these hearings are going to have any 

valid use for the report . Thank you. 

WR .  JOHNSON : Ie appreC iate your cormnents, Represen 

tative Lardy . lould you have any suggestions as to how IDOre 

meaningful citizen input could be provided? 

WR. LARDY : lel l , i t  wou l d  seem t o  me there has 

got to be some money that can be used to rewrite those objec-

tionable sections of the report . While perhaps not a l l  o f  

them wo u l d  have to be rewritten, certainly perhaps n o t  t h e  

technical aspects or t h e  technical appendix would not have t o  

b e  rewr i t t e n ,  b u t  some o f  t h e  mo r e  objectionable parts could 

be rewritten t o  more accurately reflect the feeling o f  the 

cit izens o f  the area as they relate to those parts of the 

study . �I--
MR. JOHNSON : Thank you. No one else has indicated 

to me that they desire to provide further connents. Is 

there any cormnent from. anyone i n  the room? 

Yes, if you w111 identify yourself and your address 

and a f f i l iation , pleas e .  

M R .  STEFONOWICZ: I a m  Bob Stefanowi cz, I better 

spell that last name, S-t-e- f-o-n-o-w- i-c-z. I am a school 

Z3 teacher i n  Dicki nson High Scho o l ,  a msmber o f  the Board of 

24 Directors o f  the Dakota Resource Counc i l ,  member of the Bad-

25 lands Envi ronment ASSOCiation,  and working in 
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behalf o f  the Harvest for Hunger Program for North Dakota. 

I would like t o  make some comments i n  regard to the ;; 
study, the first one is in regard to who foots the bill . I f  

the study , a n d  I would a s k ,  you know, i f  t h i s  is a study for 

the people o f  North Dakota to let them know the cumulative 

effect o f  coal development , then the decision as to who shaul 

be paying the bill for the study should probably have had mo r  

input i n t o  it by t h e  p eo p l e  of North Dako t a .  I f  it is for 

the convenience of the companies that are going to be develop 

10 ing t he energy , and I suspect probably making a s l ight margin 

II o f  profit i n  the process ,  then perhaps the cost of the study 

12 could be borne to a greater extent by them. 

" The second point I would l i k e  to make in this 

gard is the concern about developing more energy sources and 

" turning our society into a more energy dependent society. We 

16 have seen throughout the h i s tory o f  North Dakota a shifting 

17 from smaller to larger farms, the displacement o f  people from 

18 agricultural enterprises into urban l i f e s t y l e ,  and the re-

II placement of these people from the land by machines which 

20 are o f  course energy consuming machines. Any one of us that 

21 carefully analyzes our household will fully recognize that we 

are presently using more app licances than we did as a young 

person while we were growing up . 

Somewhat along the l i n e  I would only suggest that 

maybe there needs to be, you know, a holdback on t h i s ,  a 
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stopping o f  the greater energy dependence we have. 

Illy concern for the food producing capability of 

the land springs from my work for Harvest for Hunger and pro-

grams that try to assist people in other parts o f  the world 

feed t hemselves . Because we are an energy consuming society 

we oftentimes heed statistics that suggest that we are a vel' 

efficient agricultural societ y .  The e f f i ciency measure can b 

detected in a number o f  ways, it is calculated out per man 

hour input , or you can calculate it out by way of number of 

10 calories in and number of calories out.  If we take the l a t t e  

II  o f  the t w o  measuring devices a n d  Ugure t o t a l  energy in a n d  

1 2  t o t a l  energy out , t h e  American agricultural enterprise is not 

" that e f f icient . However, we are seeing that there gets to be 

" a greater and greater dependency upon energy all of the time. 

IS I would suggest that maybe the study and other 

16 projects l ike this are making us less efficient on a world-

!7 wide scale than we would want to be . As the world population 

IS increases and the needs for power conservation o f  all re-

" sources is pressing i n  upon us , I think we should consider 

20 this as probably an alternative as wel l .  

21 Thirdly, I would like to just briefly conunent on 

the idea that the coal and natural -- or oil for that matter, 

Z3 as wel l ,  is a resource that 1s here and 1 t has been for 

24 hundreds of thousands o f  years, and is it really right when 

25 we think of the history o f  man for us i n  30, 40, 50 or even 
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200 years , to totally deplete these resources and leave suc-

ceedlng genera.tlons with nothing there at &1 1 .  I think we 

should probably be looking fOMIPard, spending our IDOney on 

studies that would advance new resources instead, and with 

that I would close . Thank you . 

MR. JOHNSON : Anyone on the panel care to direct 

remarks? Thank you . 

Anyone else have any coments? 

Okay, as I said. we w111 be here until 4 o ' cloCk 

i f  anyone would care to make more remarks for the record. We 

will go oft the record at this time. 

(Thereupon at 2 :  54 p .m .  the hearing was in recess 
until 7 : 30 p .m .  of the same day , at which time it 
reconvened, ) 

MR. JOHNSON : We will call the meeting to order at 

this time , and I have several preliminary remarks to make be-

fore the hearing begins . As I said my name is Gary Johnso n .  

I a m  t h e  Acting Chairrna.n of t h e  North Dakota Natural Resource 

Counci l  and am. today serving as the Presiding Officer of this 

hearing. 

This hearing is for the purpose of receiving i nform _ 

tion,  views, comments and suggestionS concerning the accuracy 

of the draft West-Central North Dakota Regional Environmental 

23 Impact Study on Energy Developmen t .  The study is an assessme t 

24 of the cumulative impacts of proposed coal and energy related 

25 developments in seven counties in west-central North Dakota 

10 
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which have a h igh potential for e nergy development due p r imar y 

to coal and water resource availabil i t y .  A cooperative 

federal-state study effort was undertaken because of comp�ex 

resource ownership patterns which prohibit any single entity 

from making unilateral resource planning decisions. 

Our interest is in correcting errors in the draft 

study i n  order to assure the best possible resource informa-

tion for decision-makers . This draft study makes no decisionE 

concerning energy development but rather analyzes the environ 

mental consequences of proposals and various alternatives . 

11 Decisions relating to specific prOjects will be made on the 

12 basis of similar public review processes inst ituted by various 

13 agenci es .  This hearing provides the State of North Dakota 

14 and the Bureau of Land Management with the opportunity to 

IS receive corrtnents from the public and private sectors. This 

16 

17 

is i n  addition to the written corrments which have been receive 

during the 75-day review and cotrU'llent period which was schedule 

18 to concl ude on June 9, 1978 . 

19 As a result of the date of this hearing, which was 

20 moved back to accomodate as many interests as poss ible, the 

21 review period has been extended ten days untll June 1 9 ,  1978. 

22 This hearing is one of eleven being held by the State of North 

23 Dakota and the Bureau of Land Management in six cit ies this 

24 week . The State of North Dakota and the Bureau of Land 

25 Management have apPOinted a panel to receive your cormnent s .  
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Seated with me today are Chuck Steele, District 

Manager of the BLM in Dickinson , Mr . Gene Christianson of 

the North Dakota State Health Depa:r:tment , Bob Kaiser, who 

serves as the Federal Assistant )lanager on the Region EIS , 

and Bruce Se�g of the Public Service Conmission.  

An official reporter w 1 1 1  make a verbatim transcrip 

of this hearing. I n  order to ensure a complete and accurate 

record of the hearing, it is necessary that only one person 

speak at a time . Therefore , while this hsaring is in session 

10 only the designated speaker and members of the hearing panel 

11 will be recognized. 

12 There are severai procsdural guidelines which we 

13 request you observe during the hearing. They are : 

" 1. It is requested that all statements be confined 

" to your cO.Dll'lents on the accuracy of the draft West-Central 

16 North Dakota Regional Environmental Impact Study on Energy 

17 Developmen t .  

18 2. This hearing is structursd to receive inforrna-

19 tioD concerning the accuracy of the study, not to debate the 

'" study . Publicized in tormational meetings were previously 

21 held on the study on April 3 , 4 ,  and 5 in Bismarck, Dickinson 

22 and Hazen respect ively. 

23 The haring panel is here primarily to clarify com-

24 ments where necessary. The panel is not here to engage in 

2:5 debate on the study , but to ask clarifying quest ions , if 

10 

1 1  

12 

13 
" 

" 

16 ' 

17 

CARNEY. QRAUSAM AND ASSOCIATES 
IIIGISTUI!O �USION.u �f"'O�T(ttS 

' 0 1lO. tOS6 
IIOCHI.T(� MHII_ISOt ... 5110t 

necessary , at the conclusion of your remark s .  

1 - 4 1  

3 .  It is requested that speakers confine their 

remarks to ten minutes, it possible. This request is made 

in order to accomodate all those who wish to make corrments 

i n  regard to the accuracy of the study . We do not wish to 

be unreasonable in enforcing the ten-minute time limit and 

will do so only should excessive demands of time be made .  

4 .  For those o f  you who have both oral and written 

statements ,  i t  ls requested that the oral statement highlight 

the points you wish to make. You may choose to submit only 

a written statement . Copies at written statements should be 

identified with your nams, address, and the organizations, if 

any, which you represent . When you are called to speak, copi s 

of your statement should be given to the reporter. 

5 .  Registration cards are available a t  the table 

near the entrance to this room. I f  you have not registered 

for this hearing, please do so . If you wish to make a state-

18 ment , either oral or written , at this hearing, we request tha 

19 you f i l l  out one of these cards. This card will be given to 

20 the presiding offlcer of the hearing who will call upon you 

21 for your statement . As you are called, and if you have a 

22 written statemen t ,  please present it to the reporter. We 

23 request that you begin your oral st atement by stating your 

24 name , address and the organization you represent, it any. 

The cormlents made here today will be addressed by 
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resource spe c i a l i s t s  i n  proceedini!: from t h e  draft to f i nal 

West-Central North Dako t a  Regional Environmental Impact Study 

on Energy Developmen t .  

Has anyone indicated a desire t o  provide testimony 

this evening? I have received no cards f rom individuals 

i ndlcB. t i n g  a desire to comment at this h e a r i n g .  

I s  t h e r e  anyone in t h e  audience w h o  wou l d  c a r e  to 

provide comment concerning t h e  adequacy of t h e  Regional E I S  

dra f t )  y o u  are c e r t a i n l y  wel come to make comment at this 

t im e ,  

( N o  response i n d i c a t ed . ) 

MR . JOHNSO N '  I f  there are no comments pertaining 

to the adquacy of t h e  draft we will go o f f  t h e  record for 

t h e  h e ar i n i!: . 

The hearing was p u b l i c i zed as b e i n g  in session from 

7 : 30 to 9 : 30 p . m .  SOmeone w i l l  be here u n t i l  9 30 p . m .  to 

take testimony should anyone care to o f f e r  s u c h .  

We w i l l  n o w  g o  o f f  t h e  record a n d  remain h e r e .  

( Thereupon t h e  hearing was i n  recess f rom 7 : 37 p . m .  
u n t i l  7 : 55 p . m .  a t  which t ime i t  reconvened . )  

M R .  JOHNSON :  We will now reconvene t h e  hearing, 

Z2 have had the int roductory remarks for those of you who ar-

23 rived l a t e ,  and now we have two individuals who have indicated 

24 a desire to comment at t h i s  t ime . 

10 
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Our f i r s t  speaker t h i s  evening w i l l  be Repres e n t a t l v  

Rick Maixner. 
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MR. MAnrnER: From what I have been able to go over 

i n  the study and then to review the one supplementsry documen 

that I h a v e ,  the Clean Air Qual i t y  supplement . I guess I 

wou l d  to say that b a S i c a l l y  it is a very supe r f i C i a l  study . 

It i s  quite optimistic about the effect of coal development 

t h e  area. I guess as I was going throuith the one t h i n g  

that I thought as I looked at c o a l  development a n d  s t r i p  

mines , and particularly reclamat ion , t h e  book i s  -_ my respon e 

to the book would be somet hing l i k e  the book t h a t  Emory 

Bombacb wrote, and that i s ,  " I f  l if e  i s  a bowl of cherr i e s ,  

then w h a t  a r e  we dOing i n  the p i t ? "  

T h e  Climate and Air Qua l i t y  s e c t i o n  doesn ' t  __ i n  

the t e x t  doesn ' t address t h e  problem o f  acid r a i n f al l ,  t h a t  

i s  addressed i n  the C l i m a t e  and A i r  Qual i t y  Bupplemen t .  Ther 

are some pretty op t im i s t i c  prOjections as far as economic and 

health impact that just aren ' t  borne out by the facts . There 

are congressional studies that show that sulfur dioxide at 

half t h e  a l l owable Federal level can cause up t o  1 5  per cent 

increase i n  wheat y i e l ds ,  and that health problems may occur 

21 far below t h i s .  

22 

23 

I might compare our North Dakota Health Department 

News l e t t e r  which mentions that North Dako t a  has a cancer rate 

24 that i s  s t a t i s t i c a l l y  S i g n i f i cantly lower than the national 

25 r at e ,  i t  doesn ' t  mention the reason for i t .  
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I might also m e n t i o n  i n  the C i t y  o f  Duranito, Colora 0 

where they had 100 per cent rise in respiratory disease after 

t h e  beginning of operation o f  the Four Corners faci l i t y , 80 

m i l e s  from t h e  Four Corners p l a n t . You might compare that 

town to the Bismarck-Mandan area west of t h e  smel t i ng plant 

i n  t h a t  a r e a .  The poss i b i l i t y  o f  acid rainfal l isn ' t  really 

addressed i n  t h e  study , i t  is i n  t h e  supplementary text , but 

there does n ' t  seem to b e  a l o t  of concern about i t .  

W e  t a l k  a l i t t l e  about the future . The fact i s  tha 

10 t h e  f i gures t hat are on page 86 of the study , there are two 

11 acid r a i n f a l l s  that have occurred, what I would call acid 

12 r a i n f a l l s ,  i n  North Dakot a ' al ready that would most likely 

13 relate to energy development i n  t h e  Bismarck-Mandan area, 

the one of them occurring on 6-21-77, ph readinits o f  4 . 7 ,  

15 4 . 5  and 4 . 4  at the Bismarck s t a t i o n ,  and 6-14-77 a ph of 4 . 6  

16 a t  Mandan s t a t ion . There were some acid r a i n f a l l s  before i n  

17 t h e  s t s t e , but not r e l a t i o it  to this type of activit y .  Those 

18 aren ' t  addressed at a l l  in either here o r  1 n  the draft study 

19 and I t h i nk they should have b e e n .  

20 It j ust does n ' t  seem logical t h a t  health hazards 

21 w i l l  not exist in North Dakota from additional sulfur dioxide' 

22 emissions when they have occurred else .... h e r e .  

2J Also there was no mention in e i t h e r  the Climate 

24 Qua l i t y  o r  in the draft s t a t ement about the poss i b i l i t y  o f  

25 l i vestock losses due to white muscle disease. We have had 
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l i vestock losses i n  t h e  energy development a r e a  where Doctor 

Hast i ngs has related to energy development , and is a t t emp t i n g  

t o  g e t  funds to e i t h e r  prove o r  disprove h is theory , a n d  he 

hasn ' t  been a b l e  to do that . I t h i n k  that i s  somethinit that 

should have been addressed in both the draft statement and in 

here . 

Trace e l ement emissions are again pretty much l e f t  

out of t h e  documen t . On paite 1 0 2  of t h e  s t u d y  t h e r e  is some 

i n t e r e s t i n g  observations which if carried a l i t t l e  further 

10 might have helped the credibil1 t y  of the study . I t  says t h e  

11 h i ghest trace e l ement concentrations are found i n  t h e  small 

" p a r t i c l es , less than 10 microns in d i am e t e r ,  and then , typica 

emission control e f f i c iencies of these smaller particles are 

14 less t h a n  85 per cent , though they make up a small fraction 

of t h e  t o t a l  fly ash they are t h e  h iithest conce n t r a t i o n  trace 

16 elements . 

17 We have al ready had i n  North Dakota a case of trace 

18 element poisoning that occurred near Grif f i n  in the burning 

19 o f  l i itn i t e .  This i.s a case of mo lybenurn being emitted from 

20 the faci l it y  that .... as burning the coal to extract uranium. 

21 This mol,benum went down in t h e  grass , came up and was eaten 

22 by cat t l e  and interferes wi th t h e i r  metabolism and t h i s  trace 

23 element pOisoniRg is itoing o n  today . They s t i l l  give copper 

24 shots to t h e i r  c a t t l e  and the c a t t l e  s t i l l  d i e .  A f t e r  a 

25 certain period of time t h is does n '  t seem to have an e f fect 
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T h i s  i sn ' t  rnf'ntioned at a l l  i n  the study , and i t  m i g h t  

be appropriate t o  p u t  something in it has already occurred. 

There is no m e n t i o n  i n  thE' study as f a r  as I 

see of the possible effects of particulate emission on pre-

c i p i t a t ion . Doctor Schlussner ( ph ) ,  fonner director o f  the 

Inst itutp. o f  Science at the Dakota School o f  Mines and Tech-

nology , and now director of that i n s t i t u t i o n ,  brought that 

out durin� his present a t i o n  a t  Fort Union conference in Nonh 

11 
Dakota �ome t ime ago . Congres slonal studies have shown that 

there is a d e f I n i t e  poss i b i l i t y  that we w i l l  experience a 

decrease o f  annual ra i n f a l l  due to heavy particulate loadlng 

o f  the atmosphere , a n d  this h as n ' t  been addressed i n  here. � 
Some R'eneral comrrll�nts ahout th(> study . Appare n t l y  � 

the authors didn ' t  know the North Dakota law very wel l .  Tht" � 
comme n t s  made abo:lt our r8,lamation law on surface protection 

shows this . Whf'n we orlgj n a l l y  s t arted this E I S  some t im� ta 
hac,k we were tOld that e:>.ch concern l i sted by a c i t i z.en then 

18 a t  the pub l i c  meetings that were held would be address e d .  

1 9  think t h a t  those concerned should h a v e  b e e n  l i sted a n d  answerE 

20 speci f i c a l l y  or referred t o  as part o f  the tex t .  It hasn ' t  

21 been done. 

Z2 Projections of reclamation of environme n t a l  damage 

23 appear t o  be overly optimistic to ITI€ .  Convnents by o r  items 

24 submi t t e d  by two individuals t h a t  I know 1n S t a t e  government 

25 were almost e n t i r e l y  l e f t  out of the study , One of them is 

10 

II 

12 

13 
14 

15 

16 

17 

18 

19 

21 
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the I n d i a n  study s e c t ion , t h e  other one a submi ssion by a 

member of the Govenor ' s  s t af f .  

I t  looks t o  m e  that once a g a i n  t h e  people o f  this 

area have been hOodwi nked into lending credib i l ity to a 

traversity of public part i c i p a t io n  i n  the name o f  environment 

protect ion . That is a l l  that I have . �t--
I understand t h a t  if we have a question we address 

the panel? 

MR , JOHNSON : We request that some of the panel be 

able to l ay some questions for purposes of c l a r i f i c a t ion . 

I f  you wou l d ,  please? 

MR . CHRISTIANSON: I think I have some questions , I 

wou l d  like to see your testimony , I think it 1s more our 

responsing to some o f  the questions that you have raised . 

I wa.s just curious though on ph and r a i n f al l ,  what I 
you considered as b e i n g  the max imums? I know there is some 

-- even the experts aren ' t  sure of it , what would you consider 

as being an acid ph level? 

MR . MAIXNER' We l l ,  realiz.ing that about acid rain_ 

fa l l ,  it i s  about 5 . 7 ,  5 . 9  - - I think t h a t  we have ph in the 

vicinity o f  4 . 4  or 4 . 5  or 4 . 6  that would b e  considered acidity 

Actua l l y  anything more aci di c ,  and natur a l l y  rainfall would 

23 be in some ways detrimental to environment . Probably wou l d  

24 leach i n t o  the so i l  and cause decrease of crop y i e l d .  I don ' t  

25 know at wha't level we w i l l  begin to see deterioration o f  
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automob i l e s  and buildings , b u t  I doubt i t  would be much below 

the 4 . 5  level . 

MR. CHRISTIANSON : Then another Question which 

relates to the Gri f f i n  incident that you referenced. Were 

you aware that the State Department o f  Heal t h  was the one or 

the agency that uncovered that prob l em? 

�. MAIXNER ' No , I wasn ' t ,  but if they havf' that 

background then I would think something l ike that would hav€' 

been inc I uded i n here a s  a rna t t er of concern , 

10 MR, CHRISTI ANSON : Okay ; that was - - w i t h  resp€'ct 

II to the l i gnite ashinfir and uranium, you mentioned that that 

12 problem is s t i l l  occurring? 

13 MR. MAIXNER ' Yes . 

MR. CHRISTIANSON: Even w i t h  Copper shots? 

15 M R .  MAIXNER : Yes . Yes , I personally know the 

I' rancher that raises c a t t l e  on t h e  l an d .  

17 MR . CHRISTI ANSON : Maybe I could get that name 

18 afte l"\llard? 

19 

21 

Z2 

MR. MAIXNER: Sure , 

MR . CHRISTIANSON : And we can look into that . 

That is a l l  the questions that I have . 

MR . KAISER· I .... as wondering if you could be more 

23 spec i f i c  in terms of the surface owner protection act , the 

24 specifics there that were missed, 

25 M R .  MAIXNER : Okay . The specific item t h a t  I am 
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referring to is a s t a t e m e n t  i n  the s t u d y  t h a t  surface owner 

perJllission had to be obtained before s t r i p  mining a piece of 

l an d .  That i s  not t ru e .  I n  effect our North Dakota law 

gives the mineral owner i n  e f f e c t  an eminent domain the 

surface owner. I f  he can o b t a i n  permission voluntar i l y  to 

mine his minerals under private surface, then he can go to 

Court , take the owner to Court , and obta i n  that permission 

and the Court can determine what proper compensation i s .  

T h e  second t h i n g  is t h e  mention o f  t h e  Federal l aw 

10 
that -- the new Federal Strip Mine law which says that no .... 

II mineral developers of Federal coal under private surface have 

12 
to have the written consent of the surface owner prior to 

13 m i n i n g , That i s  i n  there. 'Ihat they don ' t  mention i n  this 

14 book l e t  is that most o f  the land that has Federal coal under 

l' i t  already has been granted surface easements by the surface 

16 owners, that back i n  the days when we didn ' t  have the c l ause 

17 i n  the Federal law which just passed i n  1 9 7 7 ,  that coal 

18 operators went out and brow beat lando .... ners into S i g n i n g  

19 permission to mine , saying , " I f  y o u  don ' t  sign we are g o i n g  

t o  mine i t  anyway , b e c a u s e  lie don ' t  n e e d  y o u r  permission 

i s n '�� 21 So the fact i s  that surface Owner consent just 

Z2 a real i t y . 

23 MR . JOHNSON: M r .  Seelig? 

MR, SEELIG:  Nothing.  

25 MR , JOHNSON : I have severa l ,  Representat i ve Maixne 
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I am sure you rea.l1ze the !DOre the spec! tie the eo_nta the 

moTe specUicaUy 1r8 can address t b _ .  

I don ' t  ree&11 your exact wording. but early OD 1n .' 

your COftIBents you referenced tbe tact th.at the economic studt 8 

conducted in tile EIS be .. r DO relationship to tbe economic 

facts of the situation . Is tbere some reference you could 

provide us on that? 

MR. MAIXNER: 'el l .  I th.1Dlr: ma.inly the thinls that 

were left out were tbe coat to Horth. DlLkcta of environmental 

damage. How much 18 it worth to Horth Duct. to b&ve .. 15 

per cent reduction in its aDnual whe&t crop due to sulfur 

dioxide pollution i n  the atmosphere? How much 18 it worth 

to Horth Dakot .. t o  bave same deereue in annual r&1nf&11 in 

the vicinity of theBe facilit ies? How much is it going to 

cost the State of North Dakota for the health problema that 

are caused by environmental prob18lD8? These are aome of the 

economics that aren ' t  addres8ed at all in the study. 

MR. JOHNSON: Okay ; theD one other would be you 

19 referenced several congreeaional atudies relating to air 

20 quality , particularly for the benefit of the Health Depart-

21 ment . Could you ci te IDOre specific references to thoae, 

22 later? 

Z3 

.. 

Reichart . 

MR. MAIXHER: Yea; I can get tbem to them . 

MR. JOHNSON : 'nl.ank you, 8 i r .  

Th e  Dext coatIeota w i l l  be presented b y  IIII' .  Ronald 

CAIINEY. QJI: ... u .... 4filD ASSOCIATES IIIOISTIJIID NOHMIOMAl JIII'OItTIIIII 
'0 lOX 10M 

"CICMIIT". "*"'IOT .. ... I 

MR. REICHERT: My n&me i. Ronald Reichert . 

1-51 

Members o f  the panel , I would l i ke to address mysel f  

twice t o  this pl.rticular problem, and tbe reason for tbat 

being is first of all I would apeak on behalf of the Three 

A f f i l iated Tribes of the Port Berthold Reservation, and 

secondly I would like to speak ... a concerned cit izen living 

in southwestern North Dakota. 

The Three Affiliated Tribes o f  the Port Bertbold 

10 Reservl.t ion are supposed to be encollplSsed within this atudy. 

11 The participation o f  the concerned persons of the Three 

12 Affil iated Tribes to my knowledge , in aeking them, have not 

13 been consul ted . More specifically HUKh Baker. who heads up 

l' the Indian action team task force , who hu been working on 

air quality contro l s ,  water quality controls, water task 

" force studies, for the past tbree years, was not consulted. 

I t  is amazing to me to go through the Environmentl.l 

18 Impact Statement, the publ ic copy so-to-speak and ma.ny o f  

1 9  the supplements a n d  at the e n d  of practically each a n d  every 

20 area run into a statement about the Fort Berthold Reservation 

21 

22 

" 

24 

that says, "We are not going to do anything on Fort Berthold 

Reservation so therefore there is goinK to be no problem. 

We don ' t  have to address ourselves to those concern s . "  

Well , the people of Fort Berthold Reservation I.nd 

mvself believe that there is such a thinK" as a eouthwest wind , 
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that there is such a thing ... an east wind, that there is 8UC� 

a thinK aa drainage and basin pollutio n .  But more import antly 

and of more iDlDediate concern 18 the fact that Fort Berthold 

Reeervat ion encompasses approximately eo per cent of the 

shoreline of Lake Sakakawea , and is rece iving signif icant 

illpact in the form of tourist and recreation . Also the 

Fort Berthold Reservation is not laid out like the rest of 

the count ry .  There are no public seetion l i nes for people to 

get frolll Highway 22 to the lake or other points to the lake, 

they have to cross private land , and there has been significa 

encroachment upon it . And i t  is disturbinK because in these 

day. of four-wheel drive 
'
veh icles , oft-the-road vehicles , the 

have been scarring the earth. And when we live out in this 

country and talk about scarring of the earth, it is signifi-

cant . 

In anticipation of being here tonight I visited I. 

place OD the shores of Lake Sakakawea where I was five years 

&&,0 , where 80me fool took a four-wheel drive Pickup and went 

19 up the h i l l ,  and I decided I would cbeck to see if those ruts 

20 were a t i l l  tbere and they are. Five years ago. And they can 

21 be 8een from at least 200 yard8 away . 

22 There is impact on the Fort Bertbold Reservation, 

Z3 there w i l l  be impact on the Fort Berthold Reservat i o n ,  and it 

24 is not considered wi thin the study . 

.. That I suppose may be attributable to the tact that , 
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"Wel l ,  the Indian people have their own routes . They have 

de .. l t wi tb the Federal government much before and long before 

the State of North Dakota dealt with the Federal governmen t ,  

a n d  tbey understand that there I.re certain rules of t h e  road , 

certain waya to get things accomplished that are not avallabl� 

to the citizens o f  North Dakot a ,  and to the pOlit ical sub-

diVis ions of the State of North Dakota . "  

But that i s  n o  reason for putting out Environ-

mel1tal Impact Statement with Federal participation in saying 

10 that there is goinR to be no impact upon the Fort Berthold 

11 Reservation , because it simply is . The Fort Berthold Reser-

12 vation 1s a geographical part of North Dakota, and people 

13 traverse i t .  trespass on i t ,  come across i t .  the wind blows 

across i t ,  and the water flows through i t . And apeaking on 

15 behalf of the Three Affiliated Tribes we consider the 

" Environmental Impact Statement completely inadquate as fl.r as 

Indian concerl1S , and as such take the natural reaction that 

18 we won ' t  be bound by i t  i n  any way . 

1. Then I would like to speak on behalf of myself 

20 living in this area. The other day I decided to take a canoe 

21 trip down the Little Missouri River, which I do every spring, 

22 kind of a spring ritua l ,  and I start out I.t Dickinson and 

Z3 I got jUst by Belfield and there was this b i lt:  black cloud 

24 going all the way to BOWlllan . It looked like rain fal l i n lt: .  

2:i Well , 80me 0 1 1  company was burninli{ off s orne  p i t  o r  something 
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was .... rong , so until I put i n  the Little Missouri River I had 

that vivid picture in my mind o t  the visual degrada.tion o f  

the p r a i r i e ,  And I s t arted down the L i t t l e  Missouri a n d  I 

got about 25 miles and started hear!n&: in the distance a 

b a n g ,  ban g ,  bang , b ang , and I heard that tor the next 40 mile 

and that wa.sn ' t  there two years ago. And 40 miles later that 

stopped. and in camp i n g  for a night I looked up at the low 

l y i n g  clouds and thought I must have made a wrong turn , there 

is somethinj:t wrong here, because I camped next to Minneapo l is .  

10 There c an ' t  possibly be t h i s  much l i ght 1 n  the sky . We l l ,  I 

II t' i n a l l y  found out what it was , about 50 mile away of where I 

12 was a t  the time i t  was the L i t t l e  Knife f i e l d  and the flaring 

13 o f  the L i t t le Knife field which I understand is going to stop. 

You can see i t  50 m i l e s  awa y .  And then of course as I drove 

15 hOl'lle I drove trom Grassy Butte over to K i l ldeer and c ame  

16 through the L i t t l e  K n i f e  f i e l d  and decided I would turn o f f  

17 and g o  through the f i e l d  i t s e l f  a n d  see w h a t  i t  is l i k e .  W e I  

18 it kind of looks l i ke Cleveland. But after looking at that I � 
I' began to go back to the statement and wondering how the coal 

development that ls planned tor this particular region would 

21 be amp l i f ied and magnified b y  the extensive oil activity that 

Z2 is going on . And I don ' t  see that , and I recognize that thls 

23 may -- 1 t is a kind o f  Johnny come l a te l y ,  this kind of 

24 development , but I think we alSo have to recognize that that 

2S development is noll' only started and that a s i g n i f icant revisic 
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o f  the impact is going to h a v e  t o  be d o n e  .... i t h  the o i l  develop 

ment in m i n d ,  the oil development a.nd i t s  associated indus-

t r i es . 

A n d ,  of course, you know. l ike I s a y .  i t  is come 

lately and i t  comes very f a.st . so the dra.fters o f  the state-

ment cannot be faulted for that . but I think in addition to 

i f  anything new is considered and anything further is done on 

i t  that the development of the -- potential oil development 

should be considered. � 
10 Also maybe Gene. you understand that , do those w e l l  

II as they prese nt l y  now exis t ,  do they v i o l a t e  Class I n  air 

12 st andards? 

13 

IS dioxide - -

16 

M R ,  CHR ISTI ANSON : No. 

MR .  REICHERT: I s e e .  There is not enough sulful 

KR .  CHRISTIANSON : We are cutting t h e  wells back 

17 a t  the momen t .  They are c u t t i n g  those wells back and as they 

18 come on l i ne and get their testing of the capacity of the 

19 .... ell they are cranking them back to 100 barrels a day unt i l  

20 t h i s  new gas l i ne comes a l o n J[ .  

21 1m .  REICHERT: That is not dangerous to the people 

22 that are now there? 

23 MR. CIiR ISTIANSON: No , we got a i r  sampling equip-

24 me n t  in the area, ftK>nitoring . I t  is not good, no question 

25 about i t .  It is not good qual i t y , but not V i o l a t i n g  standard 
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a i r  po l l u t ion s t andards . 

, ...... . _." U ".. I 
I think I would have one commen t ' 

MR . REICHF.RT: r have 

of the members of the panel 

HR .  CHRISTI ANSON : 

and I think that is very p e r t i ne n t , the point that you brough 

up about o i l  developmen t .  and my conwnent wou l d  b e  that our 

Department doesn ' t  care whether 1 t 1s suI fur dioxide comini{ 

f rom coal development or oil development o r  ({as deve l opment , 

sul fur dioxide Is sulfur dioxide, and we look at cumu l ative 

e f f e c t s ,  not just from one industry or one p l a n t . bu t from 

multiple industries w i t h i n  an area in look i n !!:  at a i r  qual i ty 

effec t .  This Is a very valid
' 

point you brinjl out . and I 

t h i n k  we w i l l  be addreSSing that even thouRh it is out of the 

seven-county regional EIS , that certainly it has bea.ring on 

the seven-county are a ,  being that we are t a l k i n g  about 

B i l l ings County which is out o f  the region ErS study , but it 

17 is related, so we will be addresS ing that . 

18 MR. REICHERT: Wel l ,  there is s i g n i f icant wells 

19 HR .  CHRISTIANSON : In the Knife field? 

MIL REICHERT: ve s .  

21 MR .  CHRISTI ANSON : Yes . right . 

22 )(R. JOHNSON : Any o f  the pane l , any questions? 

23 I just have a coup le , )\'r. Reichert, you are aware 

24 o f  the fact that an Indian concern technical report .as pre-

2S pared? 

10 

II 
12 
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MR. REICHERT : r a m  aware , I don ' t  s e e  much of i t  

i ncorpora t e d ,  howeve r .  

HR .  JOHNSON: You recognize the name o f  Claryce 

Shettler? 

MR. REICHERT: I recognize i t  very we l l . As a 

matter o f  fact -- .... e l l ,  l ik e  I say . I have seen i t  and I 

have n ' t seen anything in there from i t .  

MR. JOHNSON : Thank you. 

Anyone e l s e  i n  the audience who would care to offer 

comment a t  t h i s  t ime? 

MR. CASMIR PAVLICEK: I would want to brinp; up - -

MR .  JOHNSON : Excuse me ,  s l r ,  c o u l d  y o u  provide 

13 your name? 

1m. PAVLICEK : My name is Casmir Pavlicek , Dickin-

15 

16 MR. JOHNSON : Do you have a card for this gentleman 

17 for the reporter? 

18 Okay. go ahead, s i r .  

19 KR .  PAVLICEK: 'hat I have to bring u p ,  I j u s t  got 

20 a l etter from Senator Young, about saving fuel or energy . and 

21 they don ' t  Rive us fuel in time i t  might bring us to the need 

22 and the matter of some years even though we have o i l  nOli but 

Z3 isn ' t  sufficient . 

24 There is a thing that I have t o  brinll u p ,  I have a 

25 testimonial l e t t e r  that I could furnish to WaShinR'ton and it 
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is very - - where you can save a lot of fue l ,  but I can ' t  --

there i s  a lot of other peop l e  tha.t have somet h i ng t h a t  

t h e y  have to o f f e r  t h e  government , but at no t i m e  -- I have 

not seen Senator Burdick about i t , s o  there would be some 

k i n d  o f  a compensate to the - - government would compensat e 

some , there is no such a thi ng , Now I do not say 1 t is a 

patent , no such a -- it would be sugges t i o n s ,  but if t h a t  

suggestion is u s e d  by t h e  government and b y  n o t a r i z i n g  it and 

sending i t  down there, a n d  i f  t h e y  don ' t  w a n t  to u s e  i t  - - I 

10 would l i k e  to see them get payment . Now you take today 

II somebody goes out o n  a TV and can you s ame that son g ,  o r  c an 

12 you name some th ing else and get as much as 2 5  or 50 or up to 

13 100 thousand dollars . Here you o f f e r  them maybe the U n i  ted 

14 S t ate s saves a b i l lion barrels i n  a day , and not h i ng . 

15 We l l ,  how can - - there is nobody , not hi ng there , 

16 i n i t ia t ive over w h a t  you -- what is the word , to go ah ead . 

17 There is a lot o f  young peop l e  and older people have I know _ 

18 that r could -- there is right in t h i s  town, I could suggest 

19 thin gs that could be done and would save from ten to 20 d o l l a  

2Q a month on the f u e l ,  just on the gas fue l .  I t is no thi ng but 

21 adjustments made on the furnaces and s t u f f  like that . But I 
22 \ate to o f f e r  all of this kind of stuf f to nobody who as much 

23 as says , you so and s o .  That is not r i ght . I think the 

24 governme n t  or whoever i t  i s ,  there Should b e  a law in 

25 Washi ng t on for suggest i o n s ,  anybody that p roduces someth i n g  
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good, and there w i l l  b e  a l o t  o f  them. I! this come -- it 

would advert i s e ,  anybody has suggestions send to certain 

o f f i c e ,  and i f  they used i t , go ahead and pay them. Not free 

o f  charge . This i s  probably one o t  the things that I thought 

I t a l ked to Burdick and he said h e  would look into i t ,  but 

there a i n ' t  n o t h i n g  done . 

J,uL JOHNSON: Thank you, s i r .  

Anyone else care to o f f e r  cOJlYllent at t h i s  time? 

If no t ,  we will go off t h e  record at this t ime and 

10 t h e  hearing w i l l  remain i n  session until someone else may show 

11 up or care t o  comment . We w i l l  remain here until 9: 30 . 

12 Thank you. 

" 

" 

(Thereupon a t  8 :  1 1  p . m . the hearing was in recess 
until 8 : 3 1 p . m .  at which t i me it reconvene d . ) 

XR. JOHNSON : We w i l l  call the hearing back to 

16 order at this t i me .  One o f  the gentlemen has indicated that 

17 he would have some remarks tor the record . Please proceed. 

18 MR. PAVLICEK: About the surface owners , on coal 

19 for eXlUTlple , and a party has got some or other company owns 

20 the coa l .  Now what I wou l d  like to know , s ince I am gOing to 

21 attend a meet ing tomorrow afternoon, our taxes are up so much 

22 now that they are valuing some of this land as much as three 

23 to five hundred dollars an acre . And in one case here some 

broker approached a farmer nearby South Heart trying to buy 

the surface o f  this farm, and he offered him $2 . 5 0 .  Now what 
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i s  the deal here? We should look into this . Because this i s  

-- t h i s  t a x  bUSiness t h e  way t h e  government i s  runni n g ,  wants 

to tax this land, pasture, crop land, I don ' t  see where S 2 . 50 

for the sur1ace is enough. That is my opinion . 

I have Kat some land myself under the same thing . 

I don ' t  know, quarter section that I own in mineral rights , 

but I a.m in the s llll'le fix there . I would never even tend to 

disposing that surface, prObab l y , nothing less than $500 

And that should b e  i t .  Or I would go for 50 per cent . 

10 I t h i nk many 01 these farmers, they were here s i nce 1890 , 

II maybe some of them that homesteaded this land and everything 

12 else and bouKht some la.nd from the railroad, bought some l and , 

13 alongside where the rai lroad is or bought from the r a i l road 

14 company , t h e  sur1ace. I happened to be one of the luCky ones . 

IS 

16 

17 

18 

I' 

I mean. I bought the rail road land and being that the section 

of land I bought i t  was owned there -- Was the first time the}! 

built this track here, and they was n ' t  -- probably 1860 or 

somet hing they bought i t  in a Wisconsin bank , and they didn ' t  

require the mineral rights a t  that time , and they just s o l d .  

20 So it is probably the only section in the country that the 

21 rail road company land i s  not -- they didn ' t  have reserved the 

22 rights, but otherwise they reserved the rights over all the 

23 other land. And I just can ' t  see i t .  After a person with so 

24. many years on that lan.d, build up the buildings -- there is 

25 most o f  these fl.rms probably !100 . 000 worth ot buildings on 

10 

11 
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t h e m ,  a n d  g O i n g  to throw tb.em o u t  and say. "Here, here i8 you 

$2 . 50 ,  or $10.00 or $100 . 00 , "  i s  no price for i t .  Thl.t shoul 

be , in my opinion. �O per cent should be going t o  the mineral 

- - to the surface owner, that is my judgment. And anybody 

that was homesteaded since 1900 or 1 9 1 0 ,  up to 1910 or aome-

th.1ng like that, a lot of th.is land was bought by the govern-

ment back during the thirt ies or actually was dropped to the 

government because in the tb.irties they couldn ' t  even pay . 

they lost their land, &li d  the goverll!Dent took the land back 

on PCA loans or some loan, and tney reversed the land and 

give it back t o  the farmers . But they reserved the mineral 

12 rights . And that was n ' t  fair either. I think that they 

13 sb.ould give at least half back to North Dakota. They give 

14 that to th.e 1armers . I got some land back in North Dakota 

15 and they -- they reserved hal f ,  and I IitOt h a l f ,  and that is 

16 t he way i t  was . And I think th.e United States government 

17 snould have done the same thlng. 

18 That is about a l l  that I wou l d  like to presen t .  

19 If you can do us an.y good it would be appreciate , because 

2Q it is very importan t .  I t e l l  you in many cases once they 

21 start mining here and i t  this is not settled that will be 

22 a lot of 1iBhting going on here. I have been told that some 

23 01 these farmers would be taken for that $2 . � ,  somebody 

would put that claim or what they call i t .  condemn the land 

and get right in there, somebody -- i f  these farmers they 
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could get worked up enough , get pretty hot about it, there 

can even he some shoo t i ng or stuff l ike that . Because i t  is 

their property a.nd they don ' t  l ike to have that destroyed, 

the surface. Once destroye4 I don ' t  care, they claim they 

can reclaim i t ,  i t  1s not ItOlnljt' to be as what i t  1s right 

MR. JOHNSQN : Thank you for your col't'lTlent s .  

A r e  there COlI'ments from anyone else i n  the room at 

this t ime? If not , we w i l l  adjourn the hearing at this t i me .  

(Thereupon a t  8 : 37 p . m .  t h e  hearing was in 
8 : 52 p .m .  at which t ime it reconvened . )  

MR . JOHNSON: One more individual has expressed a 

13 desire to provide COIl'ments this even i n g .  If you wou l d  give 

14 u'S your name, s i r ,  and your a f f i l iation and your address, 

15 please. 

16  MR .  CUSKELLv : Don F ,  Cuske l l y , city engi neer for 

17  the City o f  Dickinson , mailing address Box 606, Dickinson , 

18 North Dako t a ,  58601 . 

I9 HR. JOHNSON : Please proceed. 

MR. CUSKELLY : One o f  the questions that r have, the 
;:!: 

21 City of Dickinson is faced with a raw water qual i t y  problem 

22 for about 2 5  years no .... , since we have had problems with the 

Z3 present dam, and I am very concerned about getting ra .... .... ater 

24 over to western Harth Dakot a ,  particularly Dickinson . 

2S And my question i s ,  is what the lonljt-term effects 
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cerned in the City and the surrounding area, verS\Js a short-

term degradation o f  the air qua l i t y ,  .... hich as I understand 

the plants and most o f  them would be in the range of 4 0  years 

in durat ion . Because the water would be more or less per-

petual , and the effects would be 1 ikewise as far as the in-

d i v i dual i s  concerned. That i s  the one question that I have. 

The second question that r have , if i t  relates to 

this again and I am not sure , they talk about gasification 

10 plants which .... ould seem to be a particularly good avenue for 

11  bringing raw water,  and I am wondering what the energy supply 

12 underground , where you could recapture the surface and so 

13 forth, would be vers l..\s the electrical generating plant , where 

14 you would towers overhead . Now maybe that doesn ' t  f i t  into 

15 this , 

16 MR . JOHNSON : Could you clarify that in terms of 

17 .... hat beneath ground -- are you talking about pipelines? 

18 MR . CUSKELLY Pipe l i nes , right . So far as the 

19 total energy picture i s  concerned. It .... ould seem to me to 

20 be more logical,  easier to recover the ground surface for 

21 use, because you can only put so many towers on so much 

Z2 land.  It seems to be p,etting a l ittle overcrowded right 

23 according to some of the farmers . This again I am probably 
I 

sel f ish again looking for a raw water supply. ,� 
25 The other Question I have i s ,  and I am not taking F 
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issue, but on the population showing a growth for the Ci ty 

and Stark Count y ,  I believe i t  did, and I don ' t  remember the 

exact chart that i t  showed o r  the narrative under which sec-

t i o n ,  but I wonder -- I seriously consider taking whatever 

in the study on the population and the age group, whether 

the population actually would go up i n  the absence o f  say the 

oil i n dustry and/or the coal industry . r think in my own 

way of projecting a population . if the two were present --

the oil was present . there would definitely be an increase 

10 and then a level ing , but I think 1n the long range it would 

It probably decrease because o f  our age. I think i t  i s  up in 

12 the forties where the migration was from the farm into the 

13 c i t y .  and r think this would be somewhat detrimental not only 

14 for jobs , but for people out here in western North Dakot a ,  

15 i ncluding water supply . 

16 A minor question I have is -- relates t o ,  I don ' t  

17 know 1 f that is the way they meant to present i t ,  but in one 

18 o f  the s t a t ements ,  on the impact if something were bui lt in 

19  Dunn Coun t y ,  for the City o f  Dickinson I think there would 

20 be an impact , fairly sharp impact ,  based on what we are 

21 periencing now with this 011 f i e l d ,  which is relatively the 

22 same distance from the City of Dickinson. I think they 

23 f i n d i ng it quite convenient to trave l ,  and maybe that is not 

24 the way they intended this in the report , but that is the way 

25 I read i t .  There wouldn ' t  be much of an impact according to 
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the report , but I guess there again sel f ishly we are gOl.ng 

to be looking for funds that are also once removed into a 

dif ferent government jurisdiction , and it is happening now , 

and most of it has been done. We are facing the problems 

here. 

I think that i s  about all that I have in regard to 

that . 

I have one other question -- and this is more or 

less -- have they ever simulated or anything just mines in 

10 the area, whether it would be just mines or wi.th or .... ithout 

11  plants? And what would happen to the water in case -- has 

12  that ever been undertaken? 

13 MR. JOHNSON ' Your comments wi 1 1  be IlddreRsed i n  

1 4  going from draft to f i n al status o n  t h e  EIS . 

15 

16 

MR . CUSKELLY . That i s  all that I have. 

MR . JOHNSON Okay , thank you for your comments 

17 and we .... i l l  close the hearlng at this t ime . 

18 MR . CUSKELLY ' I appreciate your t ime , I am sorry 

19 I kept you. 

MR . JOHNSON : No problem at a l l  

21 ( Thereupon at 8 : 5 5 p .m .  the hearing was adjournf'd . )  

25 
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before t h e  Cha i rman a o d  Hear ing Pane l ,  1 n  the matte r of 

West-Central North Dakota Regional Enviorn me n t a l  Impact 

Study J he ld in the First Hat lons1 Bank BuUding, D Lc kins nn ,  

North Dakota, was h e l d  8 8  he relnappea rs , a n d  that this is 

the original transcript thrtaf for the f i le of the Bureau 

of Land Manageme n t .  
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RESPONSE TO NEWTON TRANSCRIPT 

Additional information is presented in Climate and Air 
Quality, Part 1, which relates to the signif icance of a 
general reduction in overall air quality in the seven
county study area. The maximum impact area of Level l and 
Level 2 projects is expected to occur in Mercer and Oli .... er 
Counties and within eight miles of Beulah. 

The maximum 
impact area was examined in terms of air pollution effects 

upon human health, vegetation , anima l s ,  material, visibility, 
and ..... ater quality. These are individually discussed under 
"Air Pollution Effect s , " Part 1, Climate and Air Quality, 

along .... ith a discussion of acid rainfall, trace element 
effects, radiation impacts, and effects on weathe r .  

Concern over the statements made i n  the D r a f t  Study , 
"emphasiz ing that Level I and Level 2 development would not 
violate Federal or State air pollution standards , "  is appro
priate in vie .... of ne .... s media accounts that effects have been 
noted occurring at pollution concentrations below the 
federal standard s ;  however, the effects upon the environment 
from Level l and Level 2 Beulah projects do not support this 
concern. This is discussed in Part 1 ,  Climate and Air Quality. 

In the interest of brevity , summary compar isons to the 
state and federal standards were used in describing the 
projected air pollution effects. The projected ambient air 
quality concentrations resulting from Level l and Level 2 
sources are well within the standard s .  It is the concentra
tion of pollutants in the ambient air which determines 
.... hether or not the effects upon the environment ..,ill be 
perceptib le. 

The expected quantity of emission of pollutants in tons 
per year and tons per 40 years from the Level l and Level 2 
projects are indeed large. The significance of these 
emissions and expected effects of these emissions is not 
demonstrated by tons per year or tons per 3 5  years. As noted 
above, it is the increases in pollutant concentrations in 
the ambient air ..,hich determines the effects upon the 
environmen t .  

The reference t o  " C l a s s  I air" l. S  n o t  appropriate. The 
class designations established under the 1977 Clean Air Act 
Amendments, and prior to that under EPA and state regu
lations, relate to class "areas , "  not class or rank or air 
quality. I t  is possible to designate an area as a Class I 
area in which the air quality is worse than that found in a 
Class I I  area. The class of area determines how much future 
development will be al lowed in that area or in adjacent 
areas based upon al lowable increases , or increments, of 
pollutants such a s  sulfur d ioxide and particulate matter . 
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Add i t ional information is presented relating to the 
long-term effect of trace element emissions from energy 
con .... ersion facilities in Part 1 ,  "Trace Element Effects , "  
Cl imate and Air Quality. This information supplements the 
short-term (annual) effects noted in the Draft Study. The 
trace element effects discussion .... as l.ncluded in a Technical 

Supplement to the Draft, since this information, with 
supporting documen tation, .... as not available when the Draft 
Study went to pres s .  

The synergistic effects due t o  the interaction of 
several pollutants in the ambient air .... ere not addressed in 
the Draft Study. The attempts to define synerg istic effects 
in the scientific literature, through epideml.ologl.cal and 
animal-vegetation studies, thus far have proven to be 
inconclusive. This i s  an area .... hich needs further study. 
To provide a factor-of-safety in the interim, Congress is 
rely ing on the prevention of significant deterioration pro
visions of the Clean Air Act to prevent the possible synerg istic 
effects of air pollutants. 

11. statement in the testimony ..... as made that "particulate 
emissio.ns from power plants and gasification plants are far 
more dangerous than those from other sources . "  This is a 
generalization .... hich does not take into account questions of 
relative risk. The same mhemical constituents found in the 
emissions from the po .... er plants and gasif ication plants 
are found throughout the environment. For example, there 
appears to be a greater relative risk to human health from 
the fine particulate matter ( submicron particles) in the air 
from areawide sources such as unpaved roads and agricultural 
operations in the maximum impact area than from Level l and 
Level 2 sources .  This is discussed more at length in "Air 
Pollution Effec ts , "  Part 1, Climate and Air Quality . 

11. discus sion of acid rain was presented in the Climate 
lind Air Quality Technical Supplement to the Draft Study. 
This information is updated under "Air pollution Effects, 
Part 1, Climate and Air Quality. 

Also see response ' 2 1 .  
"Acid rains" 

"The area source contributions (Level l and Level 2 )  of 
sulfur dioxide to the ambient air .... ould be insignl.f icant and 
would have negligible impact on the environment .... ithin the 
seven-county study area. This is also true for reactive 
sulfur (yielding sulfuric acid) since it is directly related 
to sulfur dioxide emissions . "  (Technical Supplement for the 
Climate and Air Quality Section 1 9 7 8 ) . 

Area soils tend to be alkaline with soil reaction 
ranging from 7 . 5  to 9 .  The reaction range of pH 6 to 8 
( s l ightly acid to slightly alkaline) is the most favorable 
for the common agricultural plants. Corn and grains grow 
relati .... ely better at a more acid reaction , and alfalfa does 
better at a more alkaline reaction (Truog 1 9 3 0 ) . 

Extreme hydroxyl-ion concentrations, such as one 
represented by a pH value greater than 9 ,  probably have a 
direct toxic effect to plants. Iron manganese, copper , 
zinc, and boron appear to be less available when the pH 
becomes m.ore alkaline than the neutral point (pH 7 ) ,  and 
this also may limit plant gro .... th (Truog 1 9 3 0 ) .  Soluble salt 
increases .... ith increased alkalinity also impair plant growth 
through reduced plant water intak.e. 

The pH scale i s  based on logarithms of the concentra
tion 'of the hydrogen (acid) and hydroxyl (alkaline) J.on s .  
This means that a solution o f  p H  5 h a s  10 times the hydrogen 
concentration of a solution of pH 6 and 100 times the 
concentration of a solution of pH 7 .  

When soil is treated with l ime (or conver sely, given a 
treatment of acid or acid-forming amendments such a s  reactive 
sulfur, sulfuric acid, or "acid rain") in order to adJust 
soil reaction to ..... ard neutr ality, enough lime (or sulfuric 
acid) must be added to react not only with the so-called 
free hydrogen (or free hydroxyl ) J.ons of the soil solution , 
but also with those held i n  the less act ive form ( i n  chemical 
combinations and states of adsorption on the surface of 
solid particles) . From one half to four tons of limestone 
per acre would have to be applied to soi l ,  depending on the 
range of soil texture from sandy to heavy clay, to adjust an 
acid soil of pH 5 . 5  to a neutral pH of 6 . 5  . 

Soils become acid through a process that is almost the 
direct reverse of the liming proce s s .  Tons of sulfur would 
approxim.ately counter balance equal amounts of l ime (Allaway 
1 9 57 ) . High amounts of calcium, such a s  occur in the 
predominately calcareous soils of west central North Dakota , 
tend to have soil reaction stabilized near pH 8 ,  due to the 
buffering action of calcium carbonate in the soil solution . 
Acid and acid-forming amendments such a s  �acl.d ra�n" react 
with the lime in the soil to form gypsum, with reduced 
effectiveness in a l tering soil reaction to ..... ard neutrality 
(Coleman and Mehlich 1 9 57 ) . 

From a soil reaction standpoint, acid rain from Level l 
and Level 2 proposals .... ould have a negligible, but slightly 
positive effect on plant growth by altering soil reactl.on 
toward neutrality. 



Technical Supplements were l imited in quantity only 
because the average reader did not request the additional 
analytical details supporting the conclusions of the main 
text. They were, however, easily available to all those ... ho 
requested them (see page i of the Draft Study) . 

1 4 1  
The Draft study d i d  discuss some of the problems 

concerning the current status and art of reclamation as 
follows: 

1. Page ISS, fourth column, and page 1 5 6 ,  first column . 
(Note: the word "unlikely" in line 15 of the fourth para

graph of the fourth column of page 1 5 5  should be changed to 
"likely. " ) 

2. Page 1 7 4 , third and fourth column s ,  and continued on 
page 1 7 4 .  

3 .  Appendix t o  Chapter 4 ,  pages 2 2 9  through 2 3 1 . 

The art of reclamation is deficient in quantifying or 
qualifying residual adverse impacts because there i s  no 
documented evidence where reclamation has attained 100' of 
the pre-mined productivity. Past reclamation pro�rams have 
not utilized a l l  current techniques and technology; present 
reclamation programs vary concerning usage of current tech
niques and technology ;  and in many cases, inadequate time 
has not allo ... ed assessment of these results. 

However , i t  has been reaff irmed by several reclamation 
research experts (Agriculture Research Service, Northern 
Great Plains Experiment Station, Mandan ; and Bureau of Land 
Management) that with present reclamation technoloqy 100, 
productivity for croplands and grassland communities can be 
attained ... ithin 3 to 5 years after mining. Time is needed 
for absolute proof . There is considerable concern by most 
research experts a s  to ... hether this productivity can be 
ma intained over long periods of time ( 2 0  to 3 0  years) due to 
climatic cycles, ecological successional trend , management 
practices, and numerous other problems ... hich could arise 
during this 20 to 3 0  year timeframe. No one has proven ... hat 
... ill occur because no one has reclaimed any land using 
current technology and had a sufficient time lapse of 2 0  to 
3 0  years to establish the degree of success . 

Since it has to date not been fully delfK>nstrated that 
the reclamation as defined in the Surface Mining Control and 
Reclamation Act of 1 9 7 7 ,  PL 95-87 would occur, the state of 
North Dakota has the option of ... r i ting their own regulations 
under the la... . Enough time has not yet passed to see i f  on
the-ground reclamation ... ill occur. Until i t  has been 

establi shed that reclamation ... ould occur under the current 
la ... s and regulations, leases and permits for surface mines 
... ill have prov isions addressing ... hat ... ould happen i f  the 
mined land cannot be reclaimed . I t  is possible that the 
permit and leases ... ould be provisions and there ... ould be 
some action to insure reclamation or the permit and lease 
would be cancelled . 

Reclamation costs are spread over ( 1 )  design, engineering , 
and overhead; ( 2 )  bonds and permit fees; ( 3 )  backfilling and 
grad ing; and ( 4 )  revegetation. Reclamation costs vary at 
any single operation aji ... ell a s  from one site or region to 
another . The many variables that affect reclamation cost 
dif ferences include but are not limi ted to terrain, so i l ,  
vegeta tion, type and thickness of overburd en, coal bed 
thicknes s ,  ground and surface ... ater, climate, size and type 
of equiprnent used, method of mining, reclamation la ... s and 
regulation s ,  and the indiv idual operator ' s  method of r 
reclaiming the land. Data collec ted in 1 9 7 6  by the U . S .  
Bureau o f  Hines i n  a region encompa ssing northeastern Wyoming, 
southeastern Montana, and ... est central North Dakota revealed 
average total reclamation costs per acre for three study 
sites to be $ 5 , 0 5 0 ,  $ 3 , 1 4 0 ,  and $ 2 , 5 0 0 .  The range for total 
reclamation costs per acre a t  these same sites ... a s  $ 4 , 200-
7 , 2 0 0 ;  $ 2 , 67 0- 6 , 3 4 0 ;  and $ 2 , 2 2 0 - 3 , 6 0 0 ,  respectively ( U . S .  
Bureau o f  Mines 197 7 ) . 

Reclamation cost estimates for ... est central North 
Dakota· coal mining activi"ties are currently being updated by 
the North Dakota Public Service Commission. 

The t imespan between mining and reclamation i s  critical 
because of erosion hazards, but the current Public Service 
Commission rules and regulations governing mining and recla
mation ... ill minimize the chance for harmful erosion during 
this timespa n .  Under Chapter 6 9 - 0 5-14 , Revegetation, of the 
Rules and Regulations for Surface Coal Mining and Reclama
tiOn Operations, 6 9 - 0 5 ,  revegetation of all d i s turbed lands 
... ith suitable cover i s  required during the first normal 
gro ... ing period. The Rules and Regulations also require 
mulching a s  added protection against soil erosion ( 6 9 - 0 5 - 1 4 -
04 ) .  A l s o  s e e  response ' 5 1 .  

Apparently t h e  3 3 6 , 1 3 4  a n d  9 2 , 4 6 1  acres referred t o  
corne from Tables 3-67 a n d  3 - 6 9  o n  pages 104 a n d  105 in the 
vegetation section of Chapter 3 .  

The 3 3 6 , 1 3 4  acres do not represent the lands that would 
be leased by the federal or state government. The figure 
represents the total number of acres ... ithin the project 
boundaries including state, federal, and private acreages .  
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An estimate of federal and state coal acreages that 
could be leased, should leasing occur, is sho ... n in Tables 
1 - 1 7 ,  1-18 , 1- 2 1 ,  and 1 - 2 2 ,  page 1 9 ,  of the Draft Study. 

There should be little or no surface disturbance on the 
2 4 3 , 67 3  acres i n  excess of the estimated developrnental needs 
of 9 2 , 461 acres. Indirect effects a s  a result of mining and 
energy conversion, such as nOise, air pollution, visual intru
sions, e tc . ,  would occur, and have been discussed throughout 
Chapters 3 through 8 of the Draft Study. 

The Surface OWner Protection Act , NDCC 38-18-0 6 ,  item 2 ,  
requires that the Public Service Commiss ion not issue a permit 
to surface mine land unless the application is accompanied 
by statements of consent, executed by each surface o ... ner 
... ithin the permit area, to have surface mining conducted upon 
his land . Ho ... ever, NDCC 38-18-06,  i tem 5 ,  states that i f  
surface owner consent cannot be obtained, action b y  district 
court can be taken author i z ing the Public Service Commission 
to issue the mining permit ... ithout t� surface owner ' s  
consen t .  To issue this order, the court must be satisf ied 
that the surface owner ... i l l  be adequately compensated for 
lost production, lost land value, and loss of the value of 
improvements due to the mining activity. This compensation 
... ill continue until the PSC releases the mining company from 
its bond . The payments must be made annually to the surface 
o ... ner during this time. 

Al so see response ' 6 8 .  

1 4 2  
See Part 1 ,  Social Cond itions, and response ' 5 5 .  

. 4 3  
Page 1 9 4  of the Draft Study states that -areas in need 

of this energy supply could experience problems ... ith respect 
to employment and production . "  This statement intentionally 
does not restrict itself to the state of North Dakota in 
recognition of the fact that the majority of energy produced 
at these facilities ... ould be consumed out of state. 

.44 
The question of ... hat the environmental cond itions will 

be after the projects are terminated i s  d iscussed throughout 
the Draft Study under each environmental component (especially 
in Chapters 5 , 6 ,  and 7 ) .  Ho ... ever , detailed treatment of 
this subject ... ould be highly specula tive. The commitment of 
an applicant to d ismantle a facility at the termination of a 
project ... ould have little influence on ... hat ... a s  actually 
done 4 0  years from no... . Economic pressures and societal 
needs would ... eigh much more heavily than "commitments" made 
during preliminary environmental analyse s .  

I t  i s  stated in the Draft Study ( Economic Cond itions) 
that, because of the uncertainty surrounding the timing and 
magnitude of future energy and economic development beyond 
Level 2, it is impossible at this time to forecast the 
magnitude or timing of any possible downturn in economic 
activity. 

. 4 5  
See response ' 2 8 .  

. 4 6  
A seven-county, regional, cumulative approach focuses 

interest first on the overvie ... of ... hat total effects are on 
each environmental component .  

1 4 7  
The public comments and interest a r e  vital to this 

study. Money ... a s  available to revise the Draft into a final 
in ... hatever manner ... a s  most practical, useful. and economica l .  
The only monetary issue ... as whether or not changes would 
... arrant a costly reprinting of the entire study . The federal 
and state review group made the decision tha t ,  although some 
substantial changes are reflected in the Final Study. and 
al though it is more d i f f icult to use the Draft and Final 
together, an entire reprint of a study that i s  over 9 0 ,  
accurate did n o t  ... arrant t h e  c o s t  or ' t i m e  of s u c h  an under
taking . Specia l i s t s .  therefore, have focused, not on 
reformatting of existlng accurate information , but on essen
tial changes ... hich relate directly to public comment and 
other data deficiencies. 

Simply reprinting public comment and testimony ... ould , 
as the comment indicates, be a total ... aste of public money 
and the publ ic ' s  time. Hopefully, the Final Study indicates 
that serious consideration was given to every public comment .  
The t\lO-part format o f  the Final Study is a n  a ttempt not only 
to address public comments individually , so that the public 
can see ... hat ... as done with a specific comment, but also to 
group key changes by environmental area so that they actually 
supplement the study. The State of North Dakota and the 
Bureau of Land Management sincerely hope that the approach 
taken herein is the most satisfactory to the most people 
possible. 

Also see the Introduction, Part 1, and responses ' 6 0 ,  
t 6 5  (paragraph 1 ) , U 6 0 ,  and U64 . 

. 4 .  
The study i s  n o t  the final assessment of the affect o f  

ma s s ive federal coal leasing . Although the present policy 
and procedure may change since i t  is undergoing national 



review, it i s  presented on page 1 8  of the Draft Study . The 
process shows that other environmental assessments and 
public review and comments are necessary prl.or to final 
leasing decisions. 

Currently, the pol icy and procedures are undergoing 
revie .... , and an environmen tal impact statement l.S being 
prepared on the total coal leasing program. Such a state
ment is required before any maJor coal leasl.ng can tak.e 
place. In addition, site spec i f l. c  and other regional 
assessments are necessary prior to leasing of specific coal 
trac t s .  Also see Introduction . 

1 4 9  
Details o n  the 2 4 3 , 6 7 3  acres have been covered in 

response ' 4 1 .  

1 5 0  
See Part 1 ,  Climate and Air Quality. 

RESPONSE TO KAIXNER (JACQIE) TRANSCRIPT 

l S i  
A s  stated i n  comment ' 4 1 ,  i t  h a s  been reaff irmed by 

several reclamation research exper t s ,  1n consultation with 
mel!'lbers of the Public Service Comrnissl.on, Divl.sion of State 
Planning, and the Bureau of Land Management ,  that from a 
technological standpoint, reclamation to 1 0 0 %  of the pre
mined productivity of croplands and grasslands can be 
attained with1n a 3 to 5 year period after mining. This 
assumption does not consider state bonding laws or regula
tions or present practices of recl amation . This as sumption 
is purely from a technology standpoint and it further assumes 
that no special problems such a s  excessive subsidence, 
extremely dry climatic cycles, upward sodium migration 
problems, etc . , will occur . 

It i s  true that reclamation i s  usually two to three 
years behind mining under present method s ,  but regardl.ng 
reclamation potent ial and availability, there is no techni
cal justi fication for this time lag. I n  order to reduce 
erosion potential, induce subsidenc e ,  and start a reclama
tion program, i t  would appear that leveling and grading 
should occur immediately after mining. I r r 1gation of raw 
spoils may be necessary to induce subsidence prior to 
respreading topsoil and reseeding . The Draft Study pOints 
out that the reclamation program should be implemented 
l.mmed iately after mining, whl.ch would increase the degree of 
reclamat10n succe s s .  

The study cited in Appendl.x 4 ,  Table 3 ,  shows reduced 
yield after the second or third year, but seasonal rainfall 
was also below normal and there was a significant drop i n  
t h e  third year. This study d o e s  n o t  compare adJacent unmined 
lands during that same time. Also, topsoil depths range 
from 0 to 12 inches over raw spo i l s .  On page 12 and Table 
5, page 1 4 ,  of the Appendix, it shows that yields tend to 
l.ncrease with soil depth up to about 30 inches (topsol.l plus 
subso i l )  . 

In attempting to draw conclusions from any or all of 
these experiments, one can always find exception s ,  conflict
ing research results, or questions ( e i ther way) a s  to the 
appl icability of these results under large scale reclamation 
programs . The experiment where wheat yields in the second 
year of reclamation were 7 7 %  of the pre-mined yields was not 
considered a s  absolute proof o f  projectl.ng 1 0 0 %  reclaimability 
on all lands, but was mentioned simply to show what had 
occurred on one site and what would be expected in the fifth 
year assuming average annual rainfall, and that no hail 
losses or other problems would occur. 
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Sustained production of recla imed lands cannot be 
assessed from any one year ' s  results or even a 2 to 5 year 
period of results.  It must be assessed over a decade or 
several decades of time. In the short term of 2 to 5 years 
after mining, it i s  agreed by most reclamation research 
experts that pre-mined productl.vity can be achieved over 9 0 %  
of t h e  proposed Level l and 2 mining a r e a s .  However , as 
dl.scussed in the Draft Study, page 1 5 6 ,  first column , 
seventh full paragraph; and i n  Appendix 4 ,  there i s  con
siderable question as to the sustained pre-mined productivity 
over the long term of 2 0  to 3 0  years. 

Upward Ml.gration of Sodium 
Upward ml.gratl.on of sodium appears to be concentrated 

in the upper 4 inches of surface mater ials ( Reclamation 
Research Staff 1 9 7 5 ) . Where suitable plant growth material 
exists in quantities sufficient to bury sodl.c spoil to 
greater depths, no vegetative effects of upward sodiUm 
ml.gration are anticipated. This concept i s  elaborated upon 
in review comments by Bruce Seelig, Environmental Scientist 
for the North Dakota Public Service Commission: 

"We seriously question the a s sumption that in areas 
where less than 30 l.nches o f  suitable plant growth 
material w i l l  cover highly sodic materia l s ,  that this 
will result in productivity reduction s .  These soils 
are not very productl.ve in the first place. The 
effects of a high sodium content which have been 
attr ibuted to mining are also prevalent in the pre
mined soils. I n  these areas there could very ..... ell be 
an increase in productivity because mining actiVities 
would break up the impervious hard pan which often 
develops in these soils. Another consideration i s  i f  
within property ownershl.p boundaries there are areas 
with more than ) 0  inches of suitable plant growth 
material; the mine operator i s  required to save this 
material and it i s  available for averaging over the 
entire di sturbed area within the property ownership. 
Rule 69-05-07-07 of the Public Service Commission (PSC) 
regulations requires sodic spoil material be covered 
with a minimum of four feet of non-toxic ma terial 
(suitable plant growth material ) ,  provided four feet of 

such materl.al i s  available . "  

I n  this light, sodium-related hazards in mined land 
reclamation are considerably diminished. With separate 
removal and respreading of topsol. l ,  and ..... i th provision for 
use of suitable plant growth material from the overburden to 
bury sodic mater i a l ,  reclamation potential also is enhanced . 
Too, detailed soil survey data will more accurately delineate 

areas with sodic material near the soil surface. This 
detailed information, along with overburden analyses, is 
essential in the decisl.on-making process , on a site-specific 
basis for each mine application presented to the North 
Dakota Public Service Commission. 

Scrambling of Topsoil With Sodic Overburden 
Scrambll.ng of sodl.C overburden wl.th topsol.l would not 

occu r .  By application of both federal regulatl.ons (JO  CFR 
7 1 5 . 1 6 )  and North Dakota PSC required procedures (Rule 6 9 -
05-07 ) ,  t h e  topsoil would b e  separately remove d ,  stockpiled, 
and replaced over the reshaped spoil . The high organic 
matter ( 1 . 5 \ or higher) topsoil materials would not be mixed 
and diluted with subsurface unweathered materi a l . 

Erosion Hazards Between Mining and Reclamation 
"To ml.nl.ml.ze wl.nd and water erOSl.on mentioned on page 

91 (between mining and the reclamation proce s s ) , there i s  
now a requirement (PSC Rule 69-05- 1 4 - 0 4 ) t o  mulch a l l  areas 
where suitable plant growth material has been respread , 
except, a s  approved by the PSC, annual grains may be used to 
establish a protective cover prior to seeding to a more 
permanent vegetative cover " (Bruce Seelig, Environmental 
Scientist, North Dakota Public Service Commission ) .  

Federal regulation ( 3 0  CFR 7 1 5 . 2 0 ( g » ) requires that 
"topsoil stockpiled must be seeded or planted with an 
effective cover of non-noxiou s ,  quick. growing annual and/or 
perennial plants or protected by other approved measures 
. . .  " Revegetation to a "diVerse, effective, and permanent 
vegetative cover of species native to the area of dis turbed 
land or species that will support the planned post-min�ng 
uses of the land" ( 3 0  CFR 7 1 5 . 2 0 ( a » ) would be conducted 
"dur �ng the f irst normal pe� iod for favorable planting 
condl.tions after final gradl.ng" (30 CFR 7 1 S . 2 0 ( c ) ) .  Dl.S
turbed areas "shall be planted with a temporary cover of 
small grains, grasses, or legumes at a commensurate level 
with that needed to establish adequate cover to control 
erosion" ( 3 0  CFR 7 1 5 . 2 0  ( c » ) .  Federal regulations cited 
were extrac ted from Federal Reg ister, Vol . 4 2 ,  No . 2 ) 9 ,  
Tuesday, December 1 3 ,  1 9 7 7 .  

KMulch shall be used o n  all regraded and topsoiled 
areas to control erosion, to promote germination of seed s ,  
and t o  increase the moisture retent�on o f  the soi l .  Mulch 
shall be anchored to the soil surface where appropr iate to 
ensure effective protection of the sOl.l and vegetation. 
Annual grains such as oats, rye, and wheat may be used 
instead of mulch , "  i f  "the substl.tuted grains will provide 
adequate stability and that they w i l l  later be replaced by 
species approved for the post-mining land use" { ) O  CFR 
7 1 5 . 2 0  (d ) ) .  



SUl.tability Classes for Mined Land Reclamation 
SOl.l classes tor ml.ned land reclamatl.on suitability, 

on Map 3-7, .... ere based on U . S .  Soil Conservation Service 
ratl.ngs delineated in Table 3 - 3 0  on page 9 2 .  Important soil 
proper ties are moisture consistency, texture, percent coarse 
fragments by volume, sodium conte n t ,  soluble salts,  stoni
ness, inherent fertility, and lime conte n t .  These factors 
were rated to define soils as good , fair , or poor. The 
least suitable categories present specific problems in 
precipitation intake, erosion, droughtl.ness ,  surface seall.ng, 
and in establishment of vegetation. The least suitable 
( sodium affected) soils conta ined exchangeable sodium in 

amounts exceeding 1 5 \ .  

Sl.nce the development o f  these criteria for mined land 
reclamation suitability, the North Dakota Public Service 
COIMIission has further refined plant gro""th material ratings 
to the following criter i a :  

1 .  Suitable Plant Growth Materials 
a. Electrical conductivity less than 4 . 0  millim-
hos per centimeter I indicating soluble sal t content . 
b. Sodium adsorption ratio less than 1 0 . 0 ,  
indicating alkalinl.ty. 

2. Best Plant Growth Materials 
a. Electrical 'Conductivity less than 2 , 0  millim-
hos per centimeter ,  indicating soluble salt content . ��

tin
�O:;i�

l
�����:tion ratio less than 4 . 0 ,  iIJdi-

c .  Calcium carbonate equivalent ( l ime) less than 
1 0 .  O .  
d .  Organic matter 1 . 5\ or greater . 

Such factors enumerated by the U . S .  Soil Conservation 
Service as moisture consistency, texture, coarse fragments, 
stoniness and inherent fertility were not directly listed by 
the PSC, as these same factors exist in the pre-mining soil 
enVl.ronment and would remain relatively unchanged in the 
post-mining environment by implementation of PSC required 
reclamation procedures .  

The term, sodium affected soi l s ,  as utili zed in the 
study, referred to the soil material having exchangeab-le 
sodium percentages in excess of 1 5 \ .  Of these SOi l s ,  those 
with the sodium a ffected mater ial presently at depth greater 
than 30 inches from the soil surface .... ere defined as being 
of "moderate" hazard. "High" ha'l:ard soils were detined as 
those having sodium aftected material within 30 inches of 
the surface. 

Prl.me Farmland 
Consl.deratl.on for national prime farmland is given in 

mining decisions and in energy facility siting . Lands 
designated as prime farmland must meet the tollo""ing criteria 
( 3 D  CFR 71 6 . 7 (b» : 

( l )  The soils have--
( i )  Aquic, udic, ustic, or xeric moisure regimes and 

sufficient available water capacity within a depth of 4 0  
inches o r  in t h e  root zone, if  the root 'l:one i s  less than 
40 inches deep, to produce the corrvnonly grown crops in 7 
or more years out ot 1 0 ;  or 

( i i )  Xeric or ustic moisture regimes in which the 
available water capacity is limited but the area has a 
developed irrigation water supply that is dependable and of 
adequate qual i t y .  (A dependable water supply is one in 
""hich enough water is available for irrigation in 8 out of 
10 years for the crops commonly grown ) ;  or 

( ii i )  Aridic or torric moisture regimes and the area 
has a developed irrigation water supply that is dependable 
and of adequate quality. 

(2) The soils have a soil temperature regime that is 
frl.gid, mesl.C, thermic , or hyperthermic (pergelic and cryic 
regimes are excluded ) .  These are goils that at a depth of 
20 inches have a mean annual temperature higher than 34 
degrees F. In addl.tion, the mean summer temperature at this 
depth i n  soils with an 0 horizon is higher than 47 degrees �; i n  soils that have no 0 horizon the mean summer temperature 
l.S higher than 59 degrees F .  

( 3 )  The soils have a p H  between 4 . 5  and 8 . 4  i n  all 
horl.zons within a depth of 4 0  inches or i n  the root 'l:one 
if the root. zone is less than 40 l.nches deep. 

( 4 )  The soils el.ther have no water table or have a 
water table that is maintained a·t a sufficient depth during 
the croppl.ng season to allow food, feed, fiber, forage ,  and 
oilseed crops common to the area to be grown . 

( 5 )  The soils can be managed so that, in all horizons 
within a depth of 40 inches or in the root 'l:one if the root 
'l:one is less than 40 inches deep, during part of each year 
the conductivity of saturation extract is less than 4 mrnhos/ 
cm and the exchan9"eable sodl.um percentage (ESP) is less than 
1 5 .  

{ 6 }  The soils are not f looded frequently during the 
growing season ( l e s s  often than once in 2 years ) .  

( 7 )  The soils have a product ot K (erodibl.lity factor) 
x percent slope ot less than 2 . 0  and a product of I (soil 
erodibility) x C (cl l.matl.c factor) not exceeding 6 0 .  

( 8 )  The soils have a permeability rate o f  a t  least 
0 . 06 inch per hour in the upper 20 inches and the mean 
annual soil temperature at a depth of 20 inches is less 
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than 59 degrees F . ;  the permeability rate is not a limiting 
factor if the mean annual sOl.l temperature l.S 59 degrees F .  
o r  higher . 

( 9 )  Less than 1 0 \  of the surface layer (upper 6 inche s )  
in these soils consists of rock fraqments coarser than 3 
inche s .  

AS part of the National Cooperative Soils Survey, the 
U . S .  Soil Conservation Serv·ice in North Dakota presently is 
identifYl.ng prime farmland and Additl.onal Farmlands of 
Statewide Importanc e .  Updated acreage f igures for seven 
Nort� Dakota counties in the study area are given in Tab-le 
1 .  The figures are based on the publ ished soi l surveys for 
Burleigh, Morton, Oliver, and Stark Counties; and the completed 
but not published soil surveys of McLean and Mercez: Coun t i e s .  

The s o i l  surveys a r e  detailed and published ;li t  a scale 
of 1 : 20 , 0 0 0 ,  except Morton whl.ch is 1 : 6 2 , 50 0 .  

Burleigh 
Dunn 
McLean 
Mercer 
Morton 
Oliver 
Stark 

TABLE 1 

Prime Farmland and Add1.tional 
Farmlands of Statewide Importance 

Acreage 
County o f  
Acreage Pr ime 

Acreage 
of 

� 
1 , 05 4 , 7 2 0  6 6 , 1 1 3  601 , 94 6  
(Figures not available - Soil 
1 , 3 2 1 , 600 134 , 61 0  8 5 0 , 8 3 7  

7 1 0 , 4 0 0  78 , 01 0  2 2 1 , 500 
1 , 2 3 7 , 1 2 0  118 , 59 2  2 2 1 , 5 6 8  

4 6 1 , 31 2  49 , 54 8  213 , 9 8 5  
8 4 4 , 1 6 0  5 2 , 6 1 8  3 8 0 , 0 1 8  

Other 
Land & 

Water 

3 8 6 , 6 6 1  
survey n o t  complete) 

3 3 6 , 1 5 3  
410 , 8 9 0  
8 9 6 , 9 6 0  
1 9 7 , 7 7 9  
4 1 1 , 5 2 4  

SOURCE: U . S .  Soil Conservation Servl.ce , August 1 1 ,  1 9 7 8 .  

For specific proposals, the applicant must submit t o  the 
regulatory authority a detailed plan of minl.ng and restoratl.on 
of any prime farmland within the proposed permit area ( 3 0  CFR 
716 . 7  ( e » . The plan must include: 

( 1 )  A descrl.ption of the orl.ginal undisturbed soil 
profile showing the thickness of each soil horizon that is 
to be removed, stored, and replaced . 

( 2 )  The proposed method and type of equipment to be 
used for remova l ,  storage, and replacement of the sOl.l 
hori'l:ons in their natural occurring sequence; 

( 3 )  The location of areas to be used for stockpiling 
the soil hori'l:ons and plans for its stabilization before 
redistribution 

( 4 )  If applicable documentation such as agr icul tural 
school studies or other data from comparable areas that 
supports the use of other suitable materl.al instead o f  the B 
or C soil hori'l:on to obtain on the restored area equivalent 
or higher levels of yield as non-mined prime farmlands in 
the surrounding area under equivalent levels of management ;  
and 

( 5 )  Plans for seeding or cropping the restored mine 
land and conservation practices to control erosion and 
sedimentation during the first 1 2  months after regrading is 
completed . Proper adJustments for seasons must be made so 
that regraded land is not exposed to erosion durl.ng seasons 
when vegetation or conservation practices cannot be estab
l ished due to weather condit1.ons. 

( 6 ) Agricultural school studl.es , company data, or other 
scientific data that prove that the permittee using h1.s 
proposed method ot reclaroatl.on will ach1.eve the equl.valent 
or higher levels of yield after mining as existed before 
mining. 

For all prime farmland to be mined and reclaimed , the 
following requirements must be met DO CFR 7 1 6 . 7  (g» : 

( l l  All soil horizons to be used in the reConstructl.on 
of the soil shall be removed before drilling, blasting, or 
mining to prevent contaminating the soil hos1.zons with 
undesirable materials. Where removal ot soil horiZons 
result i n  erosion that may cause air and water pollutl.on, 
the regulatory authority shall specify methods o f  treatment 
to control erosion ot exposed overburden. The permittee 
shall--

( i ) Remove separately the entl.re A horizon or other 
suitable soil materials which will create a tinal soil 
having an equal or greater productive capacity than that 
which existed prior to lIIining in a manner that prevents 
mixing or contamination with other material before replace
ment; 

( i i )  Remove separately the B horizon ot the natural 
soil or a combination ot B horizon and underlYl.ng C horizon 
or other suitable soil material that will create a recon
structed root zone of equal or greater productivity capacity 
than that which existed prior to minin9" in a manner that 
prevents mixing or contamination ""ith other mater ial ; and 

( i 1. i )  Remove separately the underlying C horizons or 
other strata, or a combination of such horizons or other 
stra ta, to be used instead of the B hor i zon tha t are of 
equal or greater thickness and that can be shown to be equal 
or more tavorable tor plant growth than the B horizon, and 
that when replaced will create in the reconstructed soil a 
final root zone of comparable depth and quality to that 
which existed in the natural soil . 



( 2 )  If stockpiling of soil horizons is allowed by the 
regulatory authority in lieu of immediate replacement , the A 
horizon and B horizon must be stored separately from each 
other. The stockpJ.les must be placed within the permit area 
and where they will not be dJ.sturbed or exposed to excessive 
erosJ.on by water or wind before the stockpiled horizons can 
be red�strJ.buted on terrain graded to final contour . Stock
piles J.n place for more than 30 days must meet the require
ments of Section 7 1 S . l 6 ( c ) . 

( 3 )  Scarify the fJ.nal graded land before the soil hori
zons are replaced . 

( 4 )  Replace the material from the B horiZon, or other 
suitable material specified in paragraph (g) ( 1 )  ( i i )  or 
(g) ( 1 )  ( ii i )  of this section in such a manner as to avoid 

excessive compaction of overburden and to a thickness 
comparable to the root zone that existed in the soil before 
mining. 

(S) Replace the A horizon or other suitable soil 
materials , which will create a final soil having an equal or 
greater productive capacity than existed pr l.or to mining , as 
the final surface soil layer to the thickness of the original 
sOl.l as determined in paragraph (g) ( I )  (i) of this section in 
a manner tha t--

(i) Prevents excess compaction of both the surface 
layer and underlying material and reduction of permeability 
to less than 0 . 0 6  inch per hour in the upper 2 0  inches of 
the reconstructed soil profile;  and 

( i i )  Protects the surface layer from wind and water 
erosion before it i s  seeded or planted. 

( 6 )  Apply nutrients and sOl.l amendments as needed to 
establish quick vegetative growth. 

The Draft Study should state t.hat at the time of the 
writing of the draft the Rules and Regulations promulgated 
under North Dakota Century Code 4 9 - 22-18 (Rules and Regula
t�o�s )  of the Energy Co�version and Transmission Facility 
Sl.tl.ng Act did place prl.me farmland and unique farm soils 
into the exclusion criteria for plant siting . However , the 
Rules and Regulations were revised in February 1 9 7 8 .  

The Rules and Regulations under Article 69-06 Energy 
Conversion and Transml.ssion Facility Siting Section 0 8 - 0 1 -
1 6 ,  Criteria, dated February 1 9 7 8  states: 
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"Pritne farmland and unique farmland , as defined b y  the 
land inventory and monitorl.ng division of the Soil 
Conservation Service, United Stated Department of Agrl.
culture, in 7 CFR Part 6 S 7 ;  provided , however , that if 
the Commission finds that the prime farmland and unique 
farmland that will be removed from use fOr the l i f e  of 
the facility i s  of such small acreage as to be of 
negligible impact on agricultural production, such 
exclusion shall not apply . "  

Assuming that the commentor ' 5 reference i s  to Table 
3-117 on page 1 4 2 ,  the figures do not include some of the 
assumptions of permanent acreage d i s turbance used in Table 
J - S 7 ,  page 1 0 3 . Table 3-S7 shows more accurate acreages of 
permanent d isturbance for Level 1 projects. Portions of 
Table 3-S7 addressing "Other" and "Rai lroads and Roads" are 
synOnymous with permanent acreage disturbance or d isturbance 
that would occur for the life of the facility. "Other" from 
Table 3-S7 are areas with some kind of perPIanent structure, 
including plant sites, equipment storage areas, parking lots, 
evaporation ponds, and storage areas ( such as soil storage 
areas, e tc . ) . Permanent d isturbance would occur on about 
6 , 440 acres. 

The figure for Natural Gas Pipeline Company of America ' s  
plant site came from the site-specific Envirorunental Assess
ment prepared by the Natural Gas Pipeline Company of America 
and from ot.her detailed information provided by the company. 

1 5 3  
It is true that the actual tranSDll.ssion l i n e  routing 

would not always be the straight line mileage. However, the 
companies show that the Coyote project transmission line 
mileage would not change and the Antelope Valley project 
transmissi()n line mileage should increase over the straight 
line mileage only by about 4 ' .  This would increase the 
Antelope Valley project SOO ki lovolt hne to 286 miles from 
the 275 reported in Table 1 - 8 ,  page 10 of the Draft Study. 
Also, the 345 kilovolt line mileage would be increased from 
50 miles to 52 miles. 

Surface OWner consent and the Surface Owner Protection 
Act are d i scussed in response '68 . 

1 5 4  
S e e  comments ' 4 1  and ' 5 1 . 
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RESPONSES TO WESTFALL TRANSCRIPT 

1 5 5  
The interview form used in data collection on residents ' 

attitudes was indeed subjected to Department of the Interior 
and Office of Kanagement and Budget reviews, as required 
under OMS Circular " - 4 0 .  The draft instrument submitted by 
the researcher was changed in format, and, to a lesser 
extent, in substance. Some of these required changes increased 
the utility of the research, while others adversely af fected 
the internal consistency of the instrumen t .  Both BLM. and 
the researcher agreed that the changes were not of the
magnitude that would justify canceling or redeSigning the 
project, however . 

The survey f i ndings are an important contribution to 
the Social Conditions section, Chapter 2 .  By no means , 
however, do they represent the only significant aspect of 
this part of the assessment report. The researcher who 
completed the research is the chairman of the Department of 
Sociology, University of North Dakota. His qualifications 
include a doctorate in sociology ,  extensive soc�al research 
experience in North Dakota, and a solid regional and national 
reputation for research. 

The r,esearch was integrated with similar efforts, by 
the REAP Socia-Economic Monitoring project, funded by the 
State of North Dakota . Personal interviews were employed 
within a stringent scientific sampling procedure to obtain 
reliable data. The sample size more than adequately permits 
the making of inferences to the total population. 

Farm and town categorization of findings is a simp l e ,  
straightforward , a n d  important means of contrasting the 
attitUdes of persons from differing occupational group s .  

The assertion that "Farmers a n d  Dunn County residents
are reported in a negative context as "unfamiliar with in
dustry and so not likely to see its advantag es , "  was not 
intended to be interpreted as a judgment of character. It 
was intended to sitnply indicate a general lack of exposure 
for most residents. There i s  no itnplication as to whether 
they should or should not be. 

Reporting of standard deviations and all other poten
tial findings would result in a more lengthy document and 
would be of dubious value. Statements such as "these tables 
suggest" reflect the author ' s  interpretation of the finding s .  
Other persons may interpret them dif ferently. 

Likert scores were not used in the assessment. 

No attempt was made to equate the social concept of 
connunity and the administrative concept of county. County 
of residence was simplY used as an important background 
variable. It i s ,  however ,  a l so a politically meaningful 
concept. 

M.itigation of social impacts through employment of 
local residents is a straightforYard proposal . The Chapter 
5 (Residual Impacts) Social Conditions section states, 
however, that -it is unlikely that social impacts would be 
mitigated • •  

Persons responsible for preparation o f  the social 
impact assessment visited Gillette, Wyoming , and interviewed 
social worker s ,  mental health specialists , law enforcement 
official s ,  and similar representatives of Gillette. Their 
views, ideas, and suggestions are incorporated into the 
analYSis that is presented. This incorporation is generally 
impliCit, s ince space does not permit complete elaboration 
in impact assessment or in any type of report. 

Placement of additional social YOrkers into impact 
communities is a valid mitigating measur e .  As Chapter S 
(Social Conditions) makes clear, howeve r ,  it is very unlikely 
that this and other measures would be adequate in dealing 
with the potential social disruptions that may occur in the 
area due to rapid coal developmen t .  

A l s o  s e e  Part I ,  Social Conditions . 



RESPONSE TO OBERLANDER TRANSCRIPT 

1 56 
See response '22 and Introduction . 

1 5 7  
T h e  number, s i z e ,  and location of energy development 

complexes in North Dakota will be determined by Class I 
areas and examination of the interact ion of emissions frOll!. 
these complexes. As is discussed in the section entitled 
Analysis of Draft Study Proposed Level I and Level 2 Project., 
Part 1 , climate and Air Quality, Class I areas have a lready 
affected the site location of the Natural Gas Pipel ine 
Company gasification plant which had been proposed for 
siting i n  Dunn County . 

The comments concerning the need for DlOre study of a ir 
quality effects are quite appropr iate. Questions such as 
the long-term effects of trace elements and eff"cts upon 
cattle, such as selenium responsive diseases, need to be 
addressed in order for people in North Dakota to make the 
best possible dec ision about the number a nd size of energy 
development complexes that should be built here . This study 
need was expressed in the Draft Study and i n  the Climate and 
Alr Quality Technical Supplement. Paragraph " on page U9 
of the Draft Study swama.r izes this need . To quote : i 

"The asses8t!l.ent of the impacts of the proposed. devel
opments has been presented. within the scope of present 
knowledge of relationships betveen air contami nants, 
human health, and the environment. Research in the 
future may clarify these relationships. In this event, 
air quality standards may be adjusted accordingly in 
the public interest, whether more stringent or DlOre 
lenient, so that hazards to health, safety, property, 

and welfare o f  North Dakota c i tizens would not occur . 
Any proposed energy development which presents a 
hazard to health, safety, and welfare of the citizens 
of North Dakota through degradation of a i r  quality by 
emissions of regulated air contaminants will not be 
al lowed . ..  

Updated information concerning the effects o f  air 
pollution i s  presented in Climate and Air Quality, Part 1 .  
, 5 8  

A lthough the Draft Study does not project the number 
and kinds of energy projects expected after the proposed 
action has been f inished, it does cover productivity and 
resource commitments beyond the life of the projects. This 
information can be found i n  Chapters 6 and 7, pages lSI and 
1 8 9  respectively, of the Draft S tudy . 

For details on federal coal, see Introduction , Chapter 
1 (pages 17-20) , and "Federal Coal Study Areas "  headings 
under each environmental cca.ponent i n  each chapter of the 
Draft Study. The study vas a cooperative effort betveen the 
State of North Dakota and the Federal Governaent . 
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RESPOHSE '1'0 HAUNSON TRANSCRIPT 

159 
Gov8r:!�t'Mr�rc!�-

pa!:s 
a���e::� l�r�f 

f��!y 
D�:::r

�. 

RESPONSE '1'0 lARDY TRANSCRIPT 

160 
We alneerely hope that this Final, which includes a l l  

the C�ts and t h e  special i sts '  responses, _ets the 
desires at all citiaens who helped us with vritten or ora l  
coa.enU. AlBo s • •  responses 147,  160,  I6S,  t160,  1164,  
Introduction, and Part 1 .  



RESPONSE TO STEFONOWICZ TRANSCRIPT 

1 61 
Law requires that the agencies having primary juris

d i ction for granting permits must do an environmental 
analysis on the proposal s .  The intent of the National 
Environmental Policy Act is to weigh the pros and cons prior 
to making any decision. 

Applicants submit their own site-specific environmental 
studies with their proposa l s .  This base infortMt�on is then 
further researched and expanded ( such as in the case of a 
regional where a broad overview is needed) into a formal 
environmental impact statement according to state and federal 
need s .  There is great expense on all sides, but this hope
fully leads to better decisions. 

f" 
An alternative on energy conservation can be found on 

page 202 of the Draft S tudy . . This alternative also encouraged 
readers to consult three other documents which give greater 
detail on energy conservation. These documents are: National 
Energy Outlook (Federal Energy Administration 1 9 76 ) , Energy 
Alternatives (Un�versity of Okl ahoma 197 5 ) , and the Final 
Environmental Impact Statement Proposed Coal Leasing Program 
(Bureau of Land Management 1 9 7 5 ) . 

RESPONSE TO M.AIXNER (RICK) TRANSCRIPT 

1 6 3  
A 151 reduction in wheat yield from a i r  pollution would 

be a significant loss to the state ' s  agricultural economy 
and the world supply of wheat since wheat is a major crop in 
North Dakota . Perceptible wheat yield reductions are not 
expected to occur in the maximum impact area of Mercer and 
Oliver Counties and, for that matter , the rest of the seven
county study area. The concern is justified; however, not 
warranted . This is discussed further in Part 1, Climate and 
Air Quality, "Vegetation Effects . "  

A discussion o f  the relationship of cancer and other 
chronic diseases, including white muscle disease, to air 
pollution can be found in Part 1, Cl imate and Air Quality, 
"Human Health Effects. n Increased incidence or seriousness 
of disease i s  not expected to occur in the max imum impact 
area a s  a result of emissions from Level l and Level 2 
projects near Beulah. White muscle disease is also di scussed 
briefly in the Draft Study on page 1 0 8 ,  column 4 .  The 
increase in respiratory disease in the c i ty of Durango, 
Colorado, mentioned in the testimony , has not been confirmed 
to be due to the operations of the Four Corners facilities, 
some 8 0  miles away. The reliability of that conclusion 
seriously questioned . 

A discussion of acid rain is presented under "Acid 
Ra�nfall , "  Climate and Air Quality, Part 1. This is an 
update on the information in the C l imate and Air Quality 
Technical Supplement to the Draft Study. The three locations 
in Western North Dakota which had rainfall pH values less 
than pH 5 . 0  ( 4 . 4  to 4 . 9 )  on three days in 1977 did not 
apprec iably affect the average of pH 6 . 0  measured at these 
three sites in the period from March to October of 1 9 7 7 .  
Attempts b y  the Department of Health t o  relate t h e  compara
tively low (pH 4 . 4  to 4 . 9 )  pH values to industrial sources 
in the region were inconclusive. 

A discussion of the effects of stack effluents upon 
clouds and preCipitation can be found in Part 1 ,  "Effects on 
Weather , "  Climate and Air Qua lity . While some effects are 
possible, the magnitudes of changes are expected to be minor 
such that natural year-to-year variations will obscure 
detection of the effects. 

f64 
S e e  response 1 6 8 .  

f 6 5  
See page 2 0 5 ,  column 3 ;  and the Public Concerns document ,  

publi shed October 1 9 7 6 ,  which was sent to all persons who 
requested a copy after attending seven public meeti�gs prior 
to beginning the study . 
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On reclamation , see response ' 5 1 .  

The comment o n  " two individuals" whose comments were 
"almost entirely left out of the study" does not provide us 

with adequate information to pursue the matter . We made 
every effort to meet the intent of any cOIlll'l'lents. Certainly, 
the Governor ' s  staff who oversaw the project, would have 
pointed out any objections to state or federal project 
personnel. See Figure 9 - 1 ,  page 2 0 5 .  

f 6 6  
See responses ' 4 0 ,  ' 4 1 ,  ' 5 1 ,  ' 6 3 ,  a n d  Part 1 ,  Climate 

and Air Quality. 

f67 
See Part 1, Climate and Air Quality. 

f68 
The Surface OWner Protection Act, NDCC 38-18-06,  item 

2, requires that the Public Service Commi ssion not issue a 
permit to surface-mine land unless the application is 
accompanied by sta tements of consen t ,  executed by each 
surface owner within the permit area, to have surface mining 
conducted upon his land . However , NDCC 38-18-0 6 ,  item 5 ,  
states that i f  surface owner consent cannot be obtained , 
action by district court can be taken authorizing the Public 
Service Comm.ission to issue the mining permit without the 
surface owner ' s  consent. To issue this order , the court 
must be satisfied that the surface owner will be adequately 
compensated for lost production , lost land vah' e ,  and loss 
of the value of improvements due to the mining activity. 
This compensation will continue until the PSC releases the 
mining company from its bond . The payments must be made 
annually to the surface owner during this time . 

The Federal Surface Mining Control and Reclamation Act 
of 1977 states i n  Section 714 (c) that the Secretary of the 
Interior shall not enter into any lease of federal coal 
until the surface owner has given written consent to enter 
and commence surface mining operations and the Secretary has 
obtained evidence of such consent. Also, Section 7 1 4  (d) 
states that the Secretary shall consult with the surface 
owner whose land i s  proposed to be leased and ask the surface 
owner to state his preference for or against the offer for 
lease. The Secretary sha l l ,  in his discretion, but to the 
maximum extent possible, refrain from leasing coal for 
development by methods other than underground techniques in 
those areas where a significant number of surface owners 
have stated a preference against the offering of the coal 
for lease. In relation to the provision, if a surface owner 
has g iven consent to a third party before the Act was enac ted , 
that does not mean that the consent is valid for the consent 
required by the Depart:Jnent of the Interior. The Secretary 
must still consult the surface owner in accord with Section 
714 (d) . 

The Federal Surface Min ing Control and Reclamation Act 
also provides in Section 522 that persons who are or may be 
adversely af fected by surface mining can petition the regu
latory authority to have the land in question designated as 
unsuitable for a l l  or certain types of surface mining . The 
regulatory authority has up to one year to act on the petition . 
Section 522 is scheduled to go into effect at the time a 
state has an approved State Regulatory Program. 

A survey of the surface which has been leased over coal 
within five o f  the seven counties of the study area indicates 
an average of 60\ of the surface has been leased. 

f 6 9  
S e e  response 1 6 3  and Part 1 ,  Climate and Air Quality. 

Also, the lack of agreement among spec ialists concerning 
health effects, rainfall reduction , and impacts upon crops 
makes it impossible to say anything meaningful about the 
economic r&Jrlifications of these issues. Once agreement has 
been reached on these issues and firm data is available, it 
would then be possible to assess the economic impacts. 

f70 
See comment • 63 . 



RESPONSE TO REICHERT TRANSCRIPT 

' 7 1  
Several Draft Study work groups included a representa

tive from the Fort Berthold Reservation, the North Dakota 
Indian Affairs Commission, and the Bureau of Indian Affairs. 
All reservation information was based on data provided by 
those representatives. They also prepared a Technical 
Supplement which provides a detailed treatment of impacts to 
the Fort Berthold Reservation. 

Also see comments by Schettler at Twin Buttes, responses 
HIS through ' 1 2 9 ,  and response ' 9 .  

I n  terms o f  air quality spec i f i c s ,  the effects of 
pollutant emissl.ons are discussed in Part 1, "Air Poll·ution 
Effects , "  Climate and Air Quality. The primary focus of 
this d i scussion is directed to the environmental effects in 
the maximum air quality impact area, Mercer and Oliver 
Counties , within 8 miles of Beulah. The Fort Berthold 
Reservation and the other five counties of the seven
county study area are expected to have less potential for 
air pollution effects, with distance, from the Beulah 
projec t s .  Concern over air po l lution effects upon hum.an 
health, animal health, vegetation , and other environmental 
aspects is justified. However ,  in view of expected effects 
in the maximum. impact area, no perceptible environmental 
effects should be expected to occur on the Fort Berthold 
Reservation. 

As is d i scussed in Climate and Air Quality, Part 1 ,  
"Analysis o f  Draft Study Proposed Level l and Level 2 
Projects , "  the Clean Air Act Amendments of 1 9 7 7  resul ted 
a significant reduction of sulfur dioxide primarily from 
the Antelope valley Power Plant. 

These sulfur diOxide emission reductions were ref lected 
in lower expected sulfur dioxide concentrations in the 
ambient a i r .  Further, the NGPL Coal Gasification Plant, 
proposed for siting in Dunn County , must reevaluate it.s 
plan with respect to a new location probably outside o f  Dunn 
County and away from direct interaction with emission of 
sulfur dioxide from the major facilities which have already 
received permits to construct. The designation, by Congress, 
of the Theodore Roosevelt National Park a s  a Class I area 
resul ted in both of these change s .  

The oil a n d  g a s  development in the Little Knife Field 
has gone from a d iscovery well in December 1976 to an exten-
5l.Ve, fur ther expanding, production field in less than twO 
year s .  These developments and their environmental impacts 
are d i scussed in " I nfluence of Oil and Gas Production, " 
Part 1 ,  Climat.e and Air Qual ity . 

1 7 2  
Although the assessment of impacts from o i l  and gas 

development is outside the scope of the study, this develop
ment is part of the baseline and was taken into account in 
assessing the impacts o f  the proposed action. The oil and 
gas development that was known at the time the Draft Study 
was prepared is provided on page 23 of the Draft Study. The 
air quality component has taken the development into account 
in their analysis of the proposed projects, because this 
would affect the issuance of any Permit to Construc t .  

A s  o f  December 197 8 ,  74 producing wells had been drilled. 
Before the gas plant became operational during the summer of 
19 7 8 ,  the wells were restr icted by law to 1 0 0  barrels of oil 
per day, with the gas being flared. Between 4 S  and 74 addi
tional wells are expected to be dril led during 1979 . The 
Little Knife Field should be producing 9 million cubic feet 
of natural gas per day and between 8 , 000 and 2 0 , 0 0 0  barrels 
of oil per day. 

Also see responses ' 3 4  and 1 3 6 .  
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RESPONSE TO PAVLICEK TRANSCRIPT 

1 7 3 
Questions of this nature should be referred to a 

private attorney for legal advice. Also see response 1 6 8 .  

RESPONSE TO CUSKELLY TRANSCRIPT 

1 7 4  
The problem of Dickinson ' s water supply w a s  addressed 

to the extent of indicating that a problem exists and that 
some solutions have been proposed . The concept of bringing 
water to Dickinson a s  a part of the coal development was not 
addressed because municipal water-supply planning is not 
within the province of gas pipeline and coal-mining companies 
and was outside the scope of this study. None of the proposed 
projects would compete with the city of Dickinson for available 

water suppl ie s ,  nor would they adversely affect the c i ty ' s  
potential water sources. 

There is also nothing in the proposed actions that 
would justify a hope that after gasif ication plants cease to 
operate their water SUPply would then be available to Dickinson. 
However , 1 f  constructed , the physical facilities would be in 
place and presumably available for use. Also see responses 
' 92 ,  ' 9 3 ,  and ,94 . 

The Federal Clean Air Act Amendments of 1 9 7 7  des ignated 
Class I areas in the State of North Dakot a .  These deS ignated 
areas are the North and South Units of the Theodore Roosevelt 
National Park and the Lostwood Wilderness Area. The Theodore 
Roosevelt National Park, North and South Units,  have the 
greatest limiting factor on proposed projects as described 
in the Draft Study . This i s  described in Climate and Air 
Qua lity , Part 1, "Prevention of Signif icant Deterioration . "  
A mOre detailed explanation and discussion o f  such things as 
allowable contaminatl.on limits for a Class I area are described 
in that discussion. Fill ing of the allowable Prevention of 
Significant DeterioratiOn PSD Class I sulfur dioxide increments 
in the Theodore Roosevelt National Park has had a major 
influence on the construction of the NGPL Coal Gasif ication 
Plant. As discussed in Part 1, Climate and Air Quality , 
"Analysis of Draft Study Proposed Level l and Level 2 
Projec ts , "  the proposed NGPL Coal Gasification Plant would 
not be a l lowed to be constructed at the site indicated in 
the Draft Study. 

There is no increment available for construction of the 
NGPL facility at the proposed site. The projects which have 
preceded the Natural Gas pipeline Company in the permit 
process have consumed the increment available . No Permit to 
Construct would be granted by the North Dakota State Department 
of Health for this facility in light of this f inding . The 
decision to go ahead with the NGPL Coal Gasif ication Plant 
under the Clean Air Act Amendments of 1977 a t  the Dunn 
County proposed site would depend upon decisions by federal 
land managers and the Governor of the State of North Dakota, 



or by the Governor with the concurrence of the President of 
the United States. A more thorough discussion of variances 
and the roles that the federal land manager , Governor , or 
President play in such variances i s  discussed in "Prevention 
of Signif icant Deterioration , "  Climate and Air Qua l i t y ,  
Part 1 .  

The question o f  ..,ater availabill.ty v s .  deteriorat1on of 
air quality is only one of many questions which will be 
considered, no doubt, in the years ahead because of the 
limitations that prevention of significant deterioration of 
air quality places upon future development s ,  either in the 
vicl.nity of the development or areas of development around 
Class 1 areas. The purpose of documents such 08. 9  the Draft 
Study is to provide information to the public and decision
makers to aid in weighing the "trade-ofts" involved . 

1 7 5  
Assuming that the speaker is concerned about the likeli

hood of settlement i n  Dickinson as a result of energy develop
�ent in D':lnn County, we agree that there would be a population 
1ncrease 1n Dickinson . However. the already ..,ell developed �nfrastructure in Dickinson appears capable of handling 
l.ncreases of the magnitude projected. It is for this reaSon 
that the impact level was termed "negligible . "  

1 7 6  
The subJect of impacts from mining, gasification, and 

power generatl.on on the water resources was discussed 
specifically in Chapter 3 on pages 9 7 - 9 9  of the Draft Study. 
In that section, the 4IIIount of water to be used specifically 
for mines (vs. gasification and power plants) i s  identif ied . 
The volume of water to be used solely for mining 'oIIOuld be 
small compared to that used to matlufacture or generate 
po..,er . 

DAKOTA R ESOURCE COUNCIL 

Dr . Gary Johnson 

p o .  BOX 254 
DICKINSON. NORTH DAKOTA 58601 (701)227·1851 

June 1 5 ,  1978 

Regional Environmental Impact Study O f f i c e  
1533 N o r t h  12th Street , Suite ? 
Bismarck , ND 58501 

Dear Gary: 

We are now at l iberty to release the cOlT'lllents of Dr . Raymond 
Gol d ,  Director of the I n s t i t u t e  for Social Research at the University 
of !fon t a n a .  Dr . Go l d ' s  comments ( enclosed) are directed at the Ludtke 
Survey Study and were written in response to my letter to him (enclosed ) .  
I would l ike both my letter and Dr . (laI d ' s  comments t o  b e  added to 
the test imony I delivered a t  t h e  hearings for the draft Regional EIS 
i n  Dickinson . I f  some other arrangements must be made i n  order for this 

material to be included among the c i t i zen ' s  commen t s , please let me 
know . Also enclosed , please f i nd a copy of t h e  letter from DRC ' s  
chairperson, Evelyn Newton ,  t o  (lovernor Arthur Link regarding our 
pOSition on t h e  draft F.IS and the use of c i t izen ' s  commen t s .  

��:� 
Susan W es tf� l 
nRC Board of Directors 
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DAKOTA R ESOURCE COUNCIL 

Governor Arthur Link 
State Capi t a l  Ru i l rlin!':" 
B isma rCk ,  nn 58505 

T:'Iear Governor Link 

June 1 5 ,  1978 

We h'\v e  comp leted our !'ltudy of thf> draf t West-Central North 
Dak.ota qf>·� l o nal F.nvi ronmenttl. l Imnact Study wh ir:-h T told vou WP wprp 
nreparing durin!':" our last mpet inp.: . Threp mE'mbers of our Board o f  
Oi rec tors dl'l ivereci t e � t i mony ( enc.losed) a t  t h e  hparin� in Dicki nson 
on behal f  o f  the Dakota Resource Council i n  which we df'ttl. i lf'd our 
object 10ns to t h e  f I S ' s  hanr·linp.: of the fol lowinJ!: areas · a l T  q ua l i t y ,  
rec lamat io n ,  and social i",pac t s .  

In all of these areas, DRC f e e l s  t h a t  the E I S  g ives such 
mis l eading or inadequate in10rmation on tt"oe impacts of massive coal 
d evelopment that i t  is unthinkahle for the c i t i zens of this state to 
use this document as a tool for olanning the course of coal 
development i n  Harth Dako t a .  Voreover, the f o rm  in which the Study 
is present erl is such that most people are reluctant to even read i t . 
as was ind ica t ed by the low turnout at the hearings l a s t  week . 

In add i t ion to �RC ' s  review of the draft Study , we are now at 
l iberty to release the corrrnen t s  ( enclosed )  of Dr . !=taymond (Tol d ,  
!)irector of t h e  I n s t i tute for ,�ocial Pesearch at the Univers i t y  o f  
'.on t an a ,  who is acc l a i.med as one o f  the foremost impact SOC i 0 1 0 g i s t s  
i n  the nation . nr . Gold ' s  COlT'lllE'nts a r e  clirecterl a t  the Survev St udy 
upOn which the E I S  hases its SE'ctions on Social Impact s .  � 

ORr feels that a l l  sections o f  the E I S  which denl with the nbove t, 
mentioned areas a r e  i n  need o f  considerable revision before an 
accurate assessment of the cumU l a t i v e  effects of coal developmen t .  and 
subsequent planning , can take place . I t  is our understand ing , however , 
that most of the money a l l ocated for the Study has a l ready been spent 
on the draf t ,  and that there are very limited funds a v a i l a h l e  for any 
type of meaningful revision . In addi tion , we have learned that key 
people involved with the Study have already moved or are moving on to 
other positions unrelated to the E I S .  Without suf f i c i ent funds of the 
exoertise of competent people who are f a m i l iar with the Study and the 
unique aspects of coal rlevelopment in North Dako t a ,  we fear that the 
f i nal EIS w 1 1 1  be yet another study which represents nothing more 
than a waste of time , money, and the good f a i t h  of the people of 
"lo r t h  Dako t a .  

Pat:"<' 2 

The f)akota ResourcE' r.oun c i l  c a l l. s  upon the government o f  the 
State of North Dakota to ensure that the draft EIS is rev ised so 
that it accurat e l y  and meani nltfu l l y reflects t h O'!  cumu lative impacts L of coal dev elopment . 

S incere lY , . /;'1 �� 
nRC Chairperson 

Enc losures 



RESPONSE TO NEWTON LETTER TO GOVERNOR LINK 

1 7 7  
See Introduction, Part 1 ,  and responses 1 4 7 ,  ' 6 0 ,  and 

, 6 5 .  

DAKOTA R ESOURCE COUNCIL 
P.O BOX 2)4 

DlCJ(lNSON, NORTH DAKOTA )86(lt 
(70J) 227·18)' 

Raymond L, Gold. Director 
Institute for Social Research 
University of Montana 
Missoula. Hontana 

Dear Dr, Gold: 

Enc�osed you will find a copy of the Ludtke study, This study is intep:ral -� 
to the social condition section of the draft Regional EIS done recent.ly 
as a cooperative effort involving the BLH and t.he state of North Dakota. 
I neglected to ask you during our recent conversation vhether y(\U beu.! 
seen a copy of this EIS; i f  not, and you vould like to have one ve .... i l l  
be happy t o  see that you get a copy, 

I see many Ilrea.s in this study that I question. Tvo Ilre of a genera: 
nature: l �  the introduction by Ludtke indicates BLH direction to the 
overall stu.dy inc Iud ins deSigning the questionnaire. and 2) the questionnair,' 
itself i s  complex to a point where it seems illlpossible to distinguish 
anything lIIeanirlf!:ful-i e ,  the d�grees of importance and aatisfaction 
relating to living conditions are reported on tables 38-96 .... ithou.t any 
real definit ioon of the differences between the terms, 

SpeCifically I have other points of contention vith t.he study : 
1. There is no occupational brellkdovn reported in the study. 

I have" requested this and Ut vsitine: for the infoll!lation. 
2. "fllrmers and Dunn county residents" are reported as one cstep;ory 

and generally in a negative context-ie. "unfamiliar vith industry so not 
likely to see advantages ,  etc , "  

3.  It i s  unlikely that a sMlple o f  residents frOl!l 't.l".ese four ru�'· 
counties would have an educational level of 10 . 5  years vith a.n avera ·, ·  
a g e  of 50.16 years as is reported in t h e  study. REAP data indicatef. 
that the educat ional level should at best be 9 .1  years for these fOUl 
counties. 

1.. lionreaponse categories to certain questions are as high as 
"' 5 . 5% ,  yet the use of percentar,e tsbles doesn ' t  clearly indicate thi 

5. Mean scores are reported vithout standard deviation to at th,' 
least indicate variance in levels of response. 

6.  Likert scale scores reported on pp. 8-10 are probably .... i t h i n  
the levels of acceptability, but some of them seef!! lIIarp:'inal at best. 

I kno .... you apprec iste the intent.ions of the BlJII and certain state offici;o  
here in III . D .  Thia particulllr study is being acclaimed a Msterpiece of 
cooperation betveen st.ate a.nd federal planning agenciea. I recognize 
lIlY own biaa in reviewing this study so I really appreciate your .... 111 ingnf' 
t.o look oVl!;r this study. If you vould lille to see hoy this study WllS USl' 
in the EIS, please let me knov and I 1l'i11 see to it that you have a copy . 
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• 
Unlvenlt, of monhne 
mllSoul., monhne S,,12 

Ms. Susan Westfall 
Dakota Resource Council 
P . O .  Box 254 
Dickinson, North Dakota 58601 

De&.r Ms .  Westfall: 

H.ay 23. 1978 

.-,....._ . 

. � 
- .... '" JT/ " r . :...· '- , . _  .. 

- f:l.lUiaI.o_ 
Here are lIy co_nta on Richard Ludtke ' s  1IIJ1-sponsored study of "hWlWln concerns 
related to industrial develop.ent based on cosl" in several North Dak.ota 
counties. 

L I agree vith the aethodological criticisas of the report vhich you listed 
in your letter of a fey week.s ago. The research design is inadequate 
(see attached copy of my review of the study proposa l ) ;  the analysis is 
superficial; and the questions and presentat ion contain many slanted, 
biased, and otherwise loaded atatements .  

2 .  Why Ludtke agreed t o  d o  the atudy after his basic information-generating 
device (the questionnaire) vas tampered with by Interior and OKB is quite 
beyond ae .  Acquiescing to this meddling _de it iapossible to produce a 
sound professional repor t .  

3 .  As n.oted above, t h e  research design does not provide f o r  generating mean
ingful data. Queationn.aire data alone are not meaningful in the sense of 
clearly conveying the .eanings which the people studied attach to the 
topics of inquiry. The report continually speculates on the lI£aning of 
questionnaire findings ( e . I . ,  "these tables suggest that . • •  " ) because 
the study failed to provide for doing probing interviews of sociologically 
representative residents of the places studied to find out from them hoy 
to explain these findings. Queationnaires, by their very nature, reveal 
IRUch about vhat is, little if anything about how COIle. To obtain k.nO'olledge 
of the latter, painstak.ing fieldvork !lUst be done by skilled intervielolers. 

4 .  [quatinl COllllunity to county .. kes no sociological sense, yet this is 
ellactly what the report does (see sect ion on COfalllUnity goods, pages 13-16). 
No wonder it ran into ao -.ach trouble tryins to get the people to deel 
vith this nonequatable stuff. 

5. Page la, second paragraph, refers to i t eJQ8 35, 5 1 ,  and 5 2 ,  which, it is 
cla1.aed, lD.easure ea.otional intensity of attachaent to hOlle and place of 
residence. Theae items cannot adequately Ilea sure what they purport to measure 
because they do n.o t  ask the reapondents to identify their sociocultural 
roots; indicate where. vhy, and hoy they are placed, and how they feel 

about this root system. Nor do these items even begin to ask about 
conditions the respondents consider essenti.al for enjoying life in their 
present (or in .!!!l:) residence/c�nity. 

Equal Opporlunily in Educalion and Employmenl 

Ms. Susan Westfall 
Kay 2 3 ,  1978 
page 2 

6 .  In some places in the report (e . g . ,  page 16) , Dunn County is portrayed as 
a deviant case among the several counties studied. Yet. no concerted 
effott was _de to explain why Dunn appears to be 80 different. 

7. Question ten, page 18, i s  an e:u-.ple of a loaded statement. A person 
alllOst has to be unAmerican to disagree vith this atateaent. 

8 .  The report relies too auc:h on census cate80ries, too little on sociological 
ones, to cast Bluch light 011 "h�n concerns related to industrial develop
ment based on coal."  Thus, for ex�ple, data are classified by county, 
non-tara, and farm (page 2 2 ) ,  vheo it would _ke IIOre sense to classify 
by occupation, way of life, type o f  lIembership in the co_unity (not the 
county ) ,  kind and degree of c�itllent to living in the area, etc-:--

9. The sect ion on orientation toward newcomers (page 26) is an example of 
holol siaple lII.inded the tables are. No effort is _de in thell to show under 
vbat circuastances given kinds of nevcoa.ers would and would not be welcome. 
Such ertors of OII.ission abound . 

10. At the bottOIl of page 28 and thereabouts, an effort is _de to head off 
criticism to vhich the author .. y have sensed he was vulnerable. Ke says, 
"It is spparent that people are avare of the various trade-offs involved 
in rapid industrialization. To suggest th.at they vere not would run 
contrary to the evidence presented abov e . "  Well. if one loollB at this 
evidence and on the fuller breakdown of thie 1.nfoI1l8.tion in table 112, 
one cannot help but notice that nearly all the evidence ia _de up of 
inforaatlon on economic , socioeconomic, and c�ity service variables. 
Conspicuous by their absence are the really criticsl social structural 
and cultural trade-offs , such as eJ:pected effects on Yay o f  life, on 
infoI1l8.l life-support aystems ( e . g . ,  on "neighboring" ) ,  on family and 
church, and on other core social groups. 

The IiItud)' obviously has deficiencies in design, execution, and rf'porting. 
Perhaps not so obvious, but no less serious, is thst the report can easily 
persuade the ordinary reader into thinking that it adequately, faithfully , and 
accurately portrays the coal develop_ent-related vievs, understandings, hopes, 
teara, and other "hUllllln concerna" of the residents of the several counties 
studied. In fact, the report is, at best, a highly glossed ( I . e . ,  superficial) 
veraion of these human concerna. At wOtst. i t  ia in _ny pIsces a distorted 
and .isleading version of the h�n concerns it attempts to portray. 

1 do not lIean to suggest that any of those concerned in the conception and 
execution of this study deliberately tried to IDeSS it up, to .isrepresent 
the research scene, or the lilte. I believe that they are probably sincere 
and conscientious people who, alas, are unable to recogni:!:e that this exceed
in81y difficult ltind of reaearch should be attempted only by social scientists 



Its. Suaan Westfall 
Itsy 23, 1978 
pale 3 

who are extrao rdinar1ly good at doing fieldwork on c�n1ty change. Whether 
they are villing and able to face up to aad correct the study's deficiencies 
r ... ius to be seen. 

RLG/ja 
enclosure 

Sincerely, 

:c,..-J � .  �'" 
llsya?nd L. Gold 
Director 

IiiSTlTVfE FOR 5vt�IAL HS!-:'\RCH 

N<JvclD.uer 26, 1975 

T O .  P a u l  Nyers, ;ourp.au of Land fLln3geQfe.nt ,  Rillit\�". Hontana 

�'�'_'J: ! :  Ra.�nd L. Gol<l, Director, Institute for Social Research. Uo.iversity 
of Hont.o.na, l'I.i::lllOulll, I1ontao.a 

R3: P.ich::t."d L. Ludtke' s propo ..... l .  "UUlUn Impactlt of Energy Deve lopaent: 
A. Pa"'e" lJesif;n" 

It L ..... <!:J olwhile to finure out what Lu<ltk.e is propooing to do, and thuD. one 
i:.. tot·.! only t!\at he wiehea to do a soc io-demographic vroflle and nonitor 
clnrl::'."" 'in attitude toward (one UU'[1Di9fe.S) d�velolltilent-re1Oltecl II'>3.ttet's of 
vOlriu.;) sorts. It Is u.sually all too easy to raiae aeOlrching questions .lbout 
ho ... an investig3.tor plans to develov a questionnaire. validate l t ,  re"lity 
cile<..: l� illS f indiu;:;a, and t:,e like, so l ' li spare yau tnis sort of thint. con' 
cernin:.; Lud tke's provosal. 

\,nt.H. prclJably bother.\; Q2 mos t about hi� j:>roposal is that his apptoach to 
.lI tudyl;lZ att itudes is dlstr�sJ ia&ly usuoll--anu thcrefore not very us"'!u!. 
For all :lttitl.<da survey to be a uso!:ful 9 tuuy of social change, careful pro
visiou lI:ust bit! mao.le to generate datOl on the dynaudcs of atti tudinal chaaC;'" 
T�l'l!; sp:!.ced, ct."oss-:tectional study l.udtke proposes vould leave too mu.ch spOilce 
betwe�u tiu� dat ... -ga th�rin& periods aDd force t:he inve!!ltigator to rely heavily 
IJ�O!l his iossill.ation to anaver questions about how attitudw are formed and 
:;h3rO!.<l, do .Iml do llOt I-'rovide frameworks for p�rceivins. decidios, aou acting, 
3WJ so torth. To answer such questioo.s directly and certainly IJoul<J require a 
P l OCCtoliu:u.iy orl.enttlu ioogituaiD31 st:udy. Accordingly, tll", v"':-) li!8lit that he 
�1\<JUld uo i$ .a .\IlIIall sa.c.ple of onlloing ca9o! Studies to help procetllll.<al1z:e what 
oth"r .... i:oe is aure to be ti�e-bouD.<J dato.. No statilltical r..agic Coin t..:.rr. threa 
j'1.1t>:;'IOt�1 into .... otion pictures. lie needs to provide for soop. po.rticipant
o\"',:=voltioll, eSj.>ecid.lly COlbe studiell, ill thc d"'"i:;n and to U!it:! skilled inter
\' .. ",-r ... to obtai!! ethnographic datn while Oilclr.tinl'>tcring qu(!stionn:lires. Then, 
f,,= t!\-� "t4Jy to approach bt':ing longitudinal, h.� !>houl<l set i t  up for at least 
;:1.:- ;,.: y" .. r�, I>rC!fcrably for however lonf, it t.l�ell to get u:1tn on "before , "  
"':"r _<l'; , "  Oilad "aft1!;r" � h e  times signit lcilllt soc!ll impacts or:cur. 

, ' ) l _cC, 'ur. I ' d  lik� t<J 8t:e LI.<d�ke T:u • .:L!H:rp. chan<:ClS in quality of lift! from the 
· 1  "IJ:,ts of those "':108e lives arc .Jf! �ct.:d ". �  '.Iell 88 tro:n the �tOloopoint develop�d 

ti,�,,,,r» 1 u�i.r\& stanuard soci:1l iudiC'ltor,;. 1\;:<. I ' d  like to see h llll cO\lllI1i t  hiCls('lf 
: .. J'1:;  <l c counta.ble fur fin<lin,,$ to _lit; rc-:ponJ,:nts no l ... ss th3n to any o ther 

.-,� , P:'y of r;O'G\>l ... . 
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Paul Hyer� 
Nover.b,u 26. 1975 
pag\.! 2 

Finally, b t  _ 10)' so.ethiog c:oIIIPl1uentary for 0. c:lI.lDse. 1 think. that 

Lud t l;.(! · .,  approach CI.1ke .. a lot IItOre aenso! than that of Dl."'irL.:tJ, Thompson. et :I!. 
in their Old Weat propo •• l .  At leaat Ludtk.e 111 not 80) precollldtt.::d to a 
IllatilClll.8tical IIOde1 that there 1a not much room for gC!nuine aociolo&ical L di.covery. 

J. 
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RESPONSE TO WESTFALL LETTER TO GOLD, 
GOLD LETTER TO WESTFALL, 
AND GOLD LETTER TO MYERS 

Refer to response ' 5 5  and Part 1 ,  Social Conditions . 



DAKOTA RESOURCE COUNCIL 
PO BOX lH 

DICKINSON, NORTH DAJ(OT .... �8601 
(701) 217 18�1 

TEST I MONY OF EVELYN NEWTON, CHAIRPERSON OF THE DAKOTA RESOURCE COUNC I L  

CONCER N I NG THE DRAFT IJEST-CENTRAL NORTH DAKOTA REGI ONAL ENVI RONMENTAL 

IMPACT S!lIPy-i10NpAY , JUNE 4 1978. DI CKINSON iloRTH DAKOTA 

I ' D  LI KE TO THANK THE BUREAU OF LAND tlANAGEMENT AND OUR STATE FOR TH I S 

OPPORTUNITY TO COMMENT ON THE DRAFT �!EST-CENTRAL NORTH DAKOTA REGI ONAL 

ENVI RONMENTAL 1MPACT STUDY, S I NCE T H I S  STUDY IS SUPPOSED TO BE LAY I NG THE 

GROUNDWORK FOR PLAN N I N G  W I TH REGARD TO POTENT IAL COAL DEvELOPMENT IN TH I S  

AREA, I T  I S  ESSENT iAL THAT THE PEOPLE WHO L I VE HERE TAKE AN ACTIVE PART I N  

I T S  PRODUCT I ON , 

UNFORTUNATELY, THE E I S  I N  ITS PRESENT FORM I S  I NADEQUATE AS A TOOL FOR 

PLAN N I N G ,  IT GLOSSES OVER SOME OF THE MOST SER I OUS IMPACTS OF COAL 

DEVELOPMENT IN WAYS THAT LEAD AN UNSUSPECT I NG READER TO BELIEVE THAT MAS S I VE 

COAL DEVELOPMENT W I LL HAVE MANY POS I T I VE AND FEW NEGAT I VE EFFECTS ON THE 

L I FESTYLE AND ECOLOGY OF THE AREA, THE FACT l S I  THE DEVELOPMENT OF COAL ON 

THE SCALE PROJECTED BY LEVELS 1 AND 2 IN THE E IS  COULD BE D I SASTROUS FOR 

THE LONG TERM WELL B E I NG OF THE LAND AND PEOPLE OF ��ORTH DAKOTA , 

THE WAY THE STUDY PRESENTS THE SECTI ONS ON CLHIATE AND A I R  QUALITY I S  ONE 

EXAMPLE.  THE EIS STATES THAT "A GENERAL REDUCTION  IN THE OVERALL AMB I ENT A I R  

QUALITY OF THE SEVEN COUNTY AREA WOULD B E  EXPECTED T O  OCCUR. HOWEVER, THE 

APPLI CATION OF E X I ST I NG M I T I GAT I N G  MEASURES • • •  WOULD NOT PERM I T  THE REDUCTION 

TO ATTAIN LEVELS WH I CH WOULD S I G N I F I CANTLY ALTER THE E X I ST I NG QUAL ITY OF THE 

A I R ENV I RONMENT I N THE SEVEN COUNTY STUDY AREA, II 

�AGE 2 

STATEMENTS SUCH AS THI S} AND THE�E ARE PLENTY OF THEM I N  THE STUDY, LEAD 

THE READER TO BELI EVE THAT A I R  POLLUT ION DUE TO LEVELS 1 AND 2 DEVELOPMENT 

WOULD BE I N S I GN I F I CANT. IF THE VAR IOUS F I GURES THAT THE E I S  SPREADS 

THROUGHOUT THE SECT i ON ON A I R  QUAL I TY ARE ADDED UP, HOWEVER, THE FACTS ARE 

THE SE : PART I CULATE EMI S S I ONS WOULD TOTAL 13,014 TONS PER YEAR; SULPHUR 

D I O X I DE EMI SS I ONS WOULD TOTAL 103,303 TONS PER YEAR; N I TROGEN OXIDE EMI S S I ONS 

WOULD TOTAL 59, 600 TONS PER YEAR. TH I S  ADDS UP TO A TOTAL OF 175,917 TONS 

EVERY YEAR. H I TH AN EXPECTED L I FESPAN FOR THESE PROJECTS OF 35 YEARS, THE 

AMOUNT OF THESE POLLUTANTS TO BE DUMPED I N TO THE AREA ' S  AIR WOULD BE 

€, 1.57,095 TON S .  TH I S  AVERAGES OUT TO 482 TONS PER DAY, 

. "LTHOUGH THE STUDY DOESN ' T  G I VE ALL OF THESE TOTALS I IT  DEFENDS THE 

AMOUNT OF POLLUT iO N  WHI CH WOULD FOUL OUR A I R  BY REPEATEDLY EMPHAS I ZI NG THAT 

LEVELS 1 AND 2 DEVELOPMENT WOULD NOT VI OLATE FEDERAL OR STATE AIR POLLUTION 

STANDARDS. IT DOESN ' T  I ND I CATE, HOWEVER, THE AMOUNT OF DAAAGE WHICH CAN 

OCCUR AT LEVELS-WELL W I TH I N  THE FEDERAL CLASS I I  STANDARDS. \!HAT ' S  MORE, 

THE STUDY FAI LS TO ASSESS THE IMPACTS WH I CH CLASS I A I R  STANDARDS WOULD HAVE 

ON THE AREA. IT SEEMS TO TAKE FOR GRANTED THAT EVERYONE IN THE AREA I S  

CONTENT W I TH CLASS I I  DESI GNAT ION,  WH I CH I S  NOT THE CASE A T  ALL. 

THE EIS REPORTS THAT THE STATE DEPARTMENT OF HEALT H ' S  �HASE I STUDY ON 

TRACE ELEMENT EM I SSIONS  - I NDI CATES THAT THERE IS A LOW PROBAB I LI TY OF SHORT 

TERM ADVERSE EFFECTS RESULT I N G  FROM THE E M I S S I ONS OF TRACE ELEMENTS FROM 

ENERGY CONVERSION FAC I L I  T I E S .  " THE �AKOTA f1ESOURCE COUNCI L CONS I DERS THE 

TH I RTY TO FORTY YEAR L I F E  EXPECTANCY OF THESE PROJECTS AS SHORT TERM, BUT 

AS iT APP L I ES TO TH I S  STUDY, THE ':SHORT TERM" IS ONLY ONE YEAR. THE E I�  
DOESN ' T  PO I NT T H I S  OUT, HOWEVER .  T o  F I ND THAT OUT, T H E  '{EADER MUST CONSULT 

THE TECHNICAL SUPPLEMENT O N  CLIMATE AND �.I R  QUAL I T Y .  
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r:'<AGE } 
IT SHOULD BE NOTED HERE THAT AT THE I N FORMATIONAL MEET I N G  FOR THE STUDY 

WH I C H  WAS HELD IN D I C K I NSON, WE WERE TOLD THAT THE TECHNI CAL SUPPLEMENTS 

WERE L I M I TED IN QUAN T I TY AND WERE MEANT TO BE USED ONLY BY PEOPLE w I TH 

EXPERT I SE IN THOSE RELATED AREAS. 

WE DON ' T  HAVE EXPERT I SE IN THE F I ELD OF AIR POLLUT I ON, BUT WE ALSO FOUND 

THAT THE AIR QUALITY SUPPLEMENT ALSO ADM I TS THAT THE LONG TERM EFFECTS OF 

TRACE ELEMENT E M I S S I ONS A�E NOT KNOWN . THE EIS DOESN 'T POI NT TH I S  OUT, E I THER . 

THE SUPPLEMENT ALSO L I STS A CONSI DERABLE AMOUNT OF MATERIAL WH ICH  DEALS 

SPEC I F I CALLY I"' ITH TRACE ELEMENTS, BUT THE EIS DOES N ' T  C I T E  ANY OF THEM. 

THE EIS DOES NOT ADEQUATELY ASSESS THE SYNERG I ST I C  EFFECTS OF POLLUTANTS 

W H I CH BECOME H I GHLY TOX I C  WHEN COMB I NED .  IT  MENTIONS THAT SUCH POLLUT i ON 

I S  POSS IBLE, BUT FAI LS TO DETA I L  THE POTENTIAL FOR SUCH PROBLEMS AS THEY 

RELATE TO THE DEVELOPMENT PROPOSALS. 

THE [IS QUANTI F I ES THE PART I CULATE EMI SSIONS  WH ICH  W I LL OCCUR IN THE 

AREA AND NOTES THAT MOST OF THEM W I LL BE COM I N G  FROM UNPAVED ROADS, 

AGR I CULTURAL ACT I V I T I ES, AND M I N I NG OPERAT I ON S .  IT DOESN ' T  QUAL I FY THESE 

EMI S S I ONS,  HOWEVER, AND CALLS THE PART I CULATE EMISSIONS  FROM THE COYOTE 2 

rOWER !'LANT II I ND I ST I NGUI SHABLE" IN COMPAR I SON TO THE OTHER SOURCE S .  I T  

OVERLOOKS THE FACT THAT PART I CULATE EMI S S IONS FROM POWER PLANTS AND 

GAS I F I CAT ION PLANTS ARE FAR MORE DANGEROUS THAN THOSE FROM THESE OTHER 

SOURCES. 

THE STUDY SAY S NEXT TQ NOTHING ABOUT THE POSS I B I L I TY OF "AC I D  RAINS", 

DE S P I T E  THE FACT THAT THEY HAVE OCCURRED I N  OTHER PARTS OF THE UN I TED STATES 

AS WELL AS EUROPE AS A RESULT OF H I GH SULPHUR EMI S S I O N S .  L 

?AGE 4 

OTHER AREAS OF THE STUDY ARE EQUALLY DE F I C I ENT . THE E I S  ALSO STATES i) 
THAT II AS A RESUL,T OF THE CURRENT STATE OF THE ART OF RECLAMAT ION • • •  EST I MATES 

OF THE RESI DUAL ADVERSE IMPACTS ARE SPECULAT I VE AND IN MOST CASES BEYOND 

CALCULATED PRED I CT I ONS;"  AND THAT IIWHILE PRE-MINED PRODUC T I V I TY MAY BE 

ACCOMP L I SHED ON POST-MINED LANDS, NO ONE REALLY KNOWS WHAT PRODUCTION LEVELS 

W I LL BE ON RECLAIMED LANDS I N  20 TO 30 YEAR S . /I 

DESP ITE THESE STATEMENTS, AND W I TH NO EV I DENCE OF ANY LAND IN �tORTH 

DAKOTA B E I NG RECLA I MED TO 100: OF I T S  OR I G I NAL PRODUCT I V I TY ,  THE EIS BASES 

F I GURES IN TH!;. SECTIONS DEAL ING W I TH LAND USE} SO I LS, VEGETAT ION AND 

GEOLOGY ON 100: RECLAMAT I ON IN A 3 TO 5 YEAR PERIOD • 

THE E I S  G I VES NO ESTIMATES OF THE COST OF RECLAMAT I O N .  T H I S  I S  ESPECIALLY 

IMPORTANT AS IT RELATES TO BOND I NG REQUI REMENTS IN �!ORTH DAKOTA, AND SHOULD 

BE I NCLUDED TO PROVIDE AN I DEA OF WHAT WOULD BE INVOLVED IF THE STATE 

HAS TO TAKE OVER THE RECLAMAT I O N  PROCESS. 

THE STUDY STATES THAT THE T I MESPAN BETWEEN M I N ING AND RECLAMAT ION IS 

CR I T I CAL BECAUSE OF EROS ION HAZARDS . I T  FAILS, HOWEVER} TO RELATE THESE 

POTENT! AL HAZARDS TO NORTH DAKOTA I S RECLAMAT I ON LAW. 

IN THE SECTION CONCER N I NG LAND USE, THE E IS  PROJECTS THAT THE TOTAL 

AMOUNT OF LAND TO BE LEASED BY ALL PROJECTS IN LEVELS �. AND 2 DEVELOPMENT 

IS 336,134 ACRES . THE AMOUNT OF LAND IT PROJECTS W I LL BE D I STURBED I S  

O,2,q61 ACRES. THE E IS  SAYS NOTH I NG ABOUT WHAT W I LL B E  HAPPEN I N G  ON THE 

243}673 ACRES OF LAND WH ICH IS IN EXCESS OF THE DEVELOPMENTS' NEEDS . 

THE STUDY ALSO IMPL I ES ,  I N  THE LAND USE SECT iON}  THAT SURFACE OWNERS 

HAVE "VETO POWER'! OVER THE M I N I NG OF COAL WH I C H  IS OWNED BY ANOTHER PARTY . 

TH i S  IS NOT ALWAYS THE CASE IN ;IORTH DAKOTA. L 



rAGE 5 -::'\ 
THE SOCIAL IMPACTS SECTIONS ARE BASED ON A SURVEY WHICH HAS BEEN CALLED ;;; ' 

" I N MNY PLACES A DISTORTED AND MISLEADING VERSION OF THE HlJIIAH CONCERNS 
IT ATTEMPTS TO PORTRAY/'I BY 'ONE , OF THE LEADI NG IMPACT SOCI OLOG I STS IN THE 
NAT ION.  HERE, AS IN HANY OTHER SECTIONS, THE [IS QUANT I F I ES WITHOUT 
QUAL I FY I NG, AND AS A RESULT IT  FAILS TO ADEQUATELY PORTRAY THE MEAN I NG OF 
THE STAT I ST I C S .  L 

"i) THE [ I S  PRESENTS A SLANTED VIEW OF THE ALTERNAT IVE OF NO FURTHER 
DEVELOPMENT. rOR INSTANCE, THE [IS SAYS THAT "THE PRIHARY RESIDUAL ADVERSE 
EFFECTS OF TH I S  ALTERNATIVE WOULD BE THE NON-AVAILAB I L ITY OF THE ENERGY" 
FOR JOBS AND PRODUCTION . THIS IMPL I ES THAT THE ENERGY WOULD BE USED FOR JOBS 
AND PRODUCTION I N  NORTH DAKOTA, WHEN I N  FACT MOST OF THE ENERGY PRODUCED 
BY THESE PROJECTS WOULD BE SENT OUT OF THE STATE. THE [IS DOESN'T MENTION 
THI S .. HOwEVER ,  L 

THERE ARE OTHER AREAS WHERE THE STUDY IS IN NEED OF , '·.SI DERABLE � 
REV I S I ON :  THE [ I S  FAILS TO ASSESS THE IMPACTS WHICH W ILL AFFECT THE AREA C 
WHEN THE PROPOSED PROJECTS WOULD COME TO AN END; rlATURAL GAS P I PELINE � 
COMPANY ' S  PROPOSED GAS I F I CATION PLANT NEAR DUNN CENTER SHOULD NOT HAVE BEEN 
INCLUDED IN LEVEL 1 DEVELOPPlENT: t!GPL HAS NOT EVEN F I LED THE NECESSARY 
APPLICATIONS W I TH THE PUBL I C  SnVICE COI'It I SS ION OR THE DEPARTMENT OF HEAL� 
AND HAS BEEN DEN I ED A PERMIT BY THE STATE WATER COM'H S$IOW; IN GENERAL, T� 
[ I S  WOULD HAVE BEEN BETTER ORGAN I ZED HAD IT BEEN BROKEN DQWIj BY SUBJECT 18 
RATHER THAN BY STUDY PROCESS. L 

ALL OF THESE AREAS REPRESENT SERIOUS FLAWS IN THE [IS AND SHOULD BE 
REVISED TO ACCURATELY REFLECT THE REAL I MPACTS OF HASSIVE COAL DEVELOPPIENT. 

°AGE 6 'i) 
l:e'YE BEEN TOLD THAT C I T I ZENS'  COf9tENTS ARE INTENDED TO BE AN I P-IPORTANT 

PART OF THE F I NAL DOCUMENT .. BUT THAT THER E ' S  NO MONEY AVAI LABLE TO DO A 
REV I S I ON OF THE STUDY. I T ' S  BEEN SUGGESTED TO US THAT C I T I ZENS ' CO_NTS 
W I LL S I MPLY BE ADDED AS AN ATTACHED VOLUME TO THE DRAFT . IF C I T I ZENS ' .  
INPUT I S  G I VEN SO lOW A P R I O R I TY AS THIS  II1PlIES} THESE HEARINGS ARE OF 
L I TTLE VALUE,  S I MPLY ATTACHING C I T I ZENS' COMIIENTS TO THE DRAFT WOULD 
EFFECTIVELY NULL I FY THEM BECAUSE OF THE D I F F I CULTY THERE WOULD BE I N  
APPLYING THEM T O  A DOCUMENT A S  HASSIVE AN D  COMPLEX A S  THIS  [ I S .  �.ANY PEOPLE 
ARE ALREADY I N H I B I TED BY THE SHEER S I ZE OF THE STUDY, ANQ ADD ING THESE 
C R I T I CAL CORReCTIONS IN A SEPARATE VOLUME WOULD ONLY HAKE HATTERS MUCH 
WORSE. 

IN  CONCLUSION, THE DAKOTA RESOURCE COUNC I L  OPPOSES THE USE OF THIS  
STUDY AS THE  F I NAL ASSESSPIENT OF  THE  EFFECTS OF HASSIVE NEW FEDERAL COAL 
LEAS I N G .  THE CUMULATIVE EFFECTS OF SUCH LEAS ING SHOULD BE STUDI ED I N  MUCH 
GREATER DETA I L  I N  AND OF THEMSELVE S .  L 
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RESPONSE TO NEWTON TESTIMONY 

'79 throuqh 87 
See responses 140 throuqh ISO for responae to transcript 

accOIIpanyinq this t.st1Aony. There appear to be no differencea 
warrantinq different responses. 

TIS'l'I.MONY Of( THE DRAPT W!ST-C.tJ'(TJ<AL NORTH DAKOTA KEGIONAL 

DlVIROII_TAL IIIPACT STIIDY 01< QlKRGY DEVl!LOP_T 

JACQU .... IXlII!!! • •  11111E S. 1978. DICKlIHSON . N . D .  

IIy naa. i _  Jacqie Maimer. I live south .. eat o t  If ... 
BncJ,and, lIorth Dakota. I have been

. 
studying the l&nd Use 

.ectione ot the Dratt KIS and. also the SoUs and Vegeta1:ion 

•• ctions . 

I have critici .. in tour ar.a. ot the l&.nd U •• sectionsl 

the tint i .  that the .tudy a •• uae8 that there .. i"ll be lO� 

BUcc .. stul r.claaation in three to !iv. y.ar •• the .econd 

conc.rns _tat ... nt. about plant a1 tin«. the third cri tiP 

has to do .i th new tranais.ion line ail.age. and the tourth 

cone.nut the rights ot BUrtace ownen who do not own the 

ain."l. under their land.. 

Th. stat.ent. -.Je in the .Dratt XIS cone.min&: the 

aaou.nt ot land. which will be ou.t ot production at .. given time 

and. the atat.ent. a. to 10 •• ot productivity and. income are 

pred.icat.d. on the a.8Wlption that there will be lO� succeeetul 

reclaation within "three to tive year. atter aln1n&:. There 

ar. s.venl reasone why this i. not probable . 

Our atat. reclaMtion law returns � ot the bond when 

backalopif"ll. and. cradin« are coapleted.. )� when re.preading of 
plant p-owth _tarial i .  coapleted. . and. the tinal )� when 

reclaation has been accoapl1ahed -a. provided. here-in . -

- A .  provided h.r.-in- d o  • •  not n.c .... rily a .. n that the land 

Ial.t be r •• tored. to lO� ot it toraar procluctivity. The 

r.claation law provid •• tor a pena1 t tera at thr.e year • .  



Another three years after the tennination of the penni t tenn 

are allowed for the cOMpletion of reclamati on. H.owever. if 

reclamation is not complete by that time . two years of 

automatic extensions are added. This brings us to eight years 

from the beginning of mining. After this time. more extensions 

may be added at the discretion of the Public Service Commission. 

Under these conditions. i t  looks highly improbable that 

reclamation will be completed in three to five year e .  

O n e  problem with reclaim.ing land in t h i s  seven-county area 

i s  the upward migration of sodium into the topsoil and subsoil 

of reclaimed land. According to page 187 of the Draft EIS . 

"Soils disturbed by mining acti vi tiee would be scrambled and 

sol1 profile identity wi 11 be established only after extended 

time , perhaps over 100 years . "  This scrambling causes the 

sodium from deeper layers to be mixed wi th other layers and 

end up closer to the surface and the soil to deteriorate and 

yields to decrease as yeare go by. According to the soils 

section of the Draft EIS , ( page )6 ) ,  twenty percent of the 

land in the study area has sodiUm affected soil material of 

high hazard classification and another eighteen percent has 

sodiUm affected soil material of moderate hazard classification. 

Studies have not been going long snough to detennine how long 

this soil deterioration w11l c ontinue , but a definite trend 

of soil deterioration has been seen. According to the Draft 

EIS , "Where less than thirty inches of sui table plant growth 

material exists to bury sodium affected material s ,  problems 

could result in reduced agricultural producti vi ty. 

Although the Draft EIS BSS1lJTles that reclamation will 

progress only two or three spoil piles behind reclamation, this 

Ie, i n  actuality, not feasible and no"t the way it ie presently 

being done . The norm has been for reclamation to begin two 

or three years behind mining. At this rate. with the auto-

matic six to eight years timespan allowed by the state 

reclamation law. reclamation would just barely be beginning 

during the three to five years allowed by the Draft EIS . The 

Draft EIS points out that water and wind erosion can ca.use 

much damage during this time between stripping and the 

establishment of reclamation. This further decreases the chances 

of lO� successful reclamation . 

As the Draft EIS points out. there are federal and state 

laws authorizing deletion from mining plans areas not sui table 

for reclamation. This may be true , but hasn't been done . 

Table ) - 3 1 ,  page 92 shows that lese than one-half of land 

penni tted for level 1 strip minirl£ is in the sui table to most 

suitable categories , and more than one-half is In the less 

sui table to least sui table categories . If we mine land that 

is not considered sui table for reclamation. I doubt 'that 'We 

will achieve 100% successful reclamation. 

The Draft EIS i s  very contradictory. While pointing out 

som.e of the problems with reclamation, they assume that every 

square foot of every mined acre will be retuITIed 'to its 

former productivity when making the computs.tions of loss of 

produc tion and income. The only clue I could find in the 

Draft EIS as to why the authors believe that 100% reclamation 

i f;  possible i s  on page 155. In d i scussing an experiment in 
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which 77'10 of the pre-mined productivi ty was attained in the 

second year of reclamation at the Glenharold Mine. they draw 

the conclusion that full reclamation would be expected wi thin 

the five year reclamation period. However. according to the 

study printed in the appendix,  yields began to decrease 

after the second year due to the upward migration of sodium 

causing deterioration of the topsoil. (FigureS. page 1 3 )  In 

one experiment with crested wheatgrass at four mine sites. 

the third year yields dropped to about one-h.!! the second 

year yields . The 77'10 of pre-mined productivity i s  most likely 

the best reclamation possible, since it was attained in the 

second year and most experiments have shown a decrease in 

production beginning with the third year. In another report , 

NORTH DAKOTA PROGRESS REPORT ON RESEARCH. ON RECLAMATION OF 

STRIP-MINED LANDS--UPDATE 1977, experiMents with ten cool-

season grassss , six wildryes . ten miecsllaneous grasses, six 

warm-soason grasses a.nd five legumes planted on spoil plus 

six inches topsoil .  the yields dropped drastically from. the 

first year to the second a.nd from the second ysar to the third. 

Rather than assuming that productivity of reclaimed land will 

automa tically improve with time. the evidence points to the 

opposi te c onclusion . 

In order for the EIS to be an effective tool in aseessing 

loss of production and income from strip-mining. the conclusions 

and figures should be revised to reflect reclamation success 

that has been attained so far and a more realistic time frame 

for the completion of reclamation. 

The draft EIS states that our siting law for energy 

c onversion and transmission facilities protects culturally 

important or environmentally sensitive areas from pro j ect 

s i ti ng ,  particularly prime fannland and irrigated land . 

The state siting law does no such thingl it merely directs the 

Public Service Commission to write regulations. These 

regulations have recently been changed and do not explicitly 

protect prime farmland . The Draft EIS states that "The 

PublIc Service Commission could require that an alternate 

American Natural Gas Coal Gasification Plant and Antelope 

Valley Power Plant sIte be chosen which would avert locating 

on 535 acres of prime fannland!' The permit has already been 

granted for the B1 te on the land containing 535 acres of 

prime farmland. 

The Draft EIS states that plant si tee for level 1 would 

pel'fl\Bnently rem.ove from production 3 . 203 acres of agricultural 

land . Checking with the Public Service Commission I found 

that the plant ei te for the Antelope Valley Power Pla.nt i s  

448 acres, the plant s i t e  f o r  the American Natural G a s  Coal 

Gaa1fication Plant is 792 acres , a.nd the plant site for the 

Montana-Dakota Utilities Coyote I Power Plant is 2 , 483 acres. 

So far this adds up to 3 . 723 acres, already 520 acrt's more 

than the Draft EIS figure with only three out or the four plants 

included in level ! .  No figure is aV'B.ilable for Natural Gas 

Pipline Company of America I s plant si te because they have 

not yet applied for a permit. This figure should be revised 

and where no figure is available the EIS should pOint out 

that the figure given does not include all projects. 

L 
.. 
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Table )-122 on page 144 of the Draft EIS titled , 

"Level 1 1  New Electrica.l Transmission System �iles.ge by 

County s.nd TYJleOl i s inaccurate becs.use _11 mileage di stances 

are figured on a straight line distance between origins and 

destinations. Although this i s  pointed out in a footnote, I 

would not want to see these mileage figures used in planning 

for development . I would think that there could be a multi

plier devised to give us a more realistic picture of these 

mileage s ,  allowing for the lines going around exclusion and 

avoidance areas. 

The Draft EIS has barely mentioned the problems of 

surfacs owners who d o  not own the minerals under their land . 

On page 21 is a statement that surface owner consent must be 

secured before the Public Service Coumission can issue a 

permit to surface mine land . This statement is very mis

leading because the surface owner has no choice in the matter. 

I f  the mineral owner has consented to strip-mining, the 

mining c ompany makes an offer to the surface owner to cover 

damages. If the surface owner i s  not satisfied with the offer, 

h i s  only alternative is to sue for more payment . I f  the court 

rules that the offer was a fair one, the surface owner must 

pay the court costs and attorney f e e s .  A t  no point does the 

surface owner have a say as to whether or not the minir18 will 

take place. On page 166 of the Draft EIS i s  a statement that 

state law requires that surface owners be compensated for 10s8 

of production. The fact i s ,  that without a veto power the 

surface owner has a very poor bargaining posi tion to receive 

adequate compensation. The EIS should point this out and 

address the problem of surface owner protection in greater 

depth as i t  i s  one a.spect of energy development that will 

greatly affect many North Dakotans . 

I rec ommend that the Draft EIS be reviewed and revised 

in these areas that I have mentioned . 

L 
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RESPONSE TO MAIXNER (JACQIE) TESTIMONY 

U8 through , 9 0  
S e e  responses ' 5 1  through t 54 for response t o  tran8cr ipt 

accompanying this testim.ony . There appear to be no d i f f erences 
warranting dif ferent responses. 

TESTIMONY OF SUSAN WESTFALL, DICKINSON , NORTH DAKOTA . IN REGARDS 1'0 'I'm: 
DRAFT WEST-CENTRAL NORTH D,uOTA REGIONAL ENVI RONMENTAL IHPAcr STUDY . 

&) 
My name is Suaan 'eat tal l ,  and I am test1ty1nl here today as 8. conccrnp.d 

c i t i zen o t  North Dako t a .  While I am concerned with the total impact of coo. l 

development In 'estera North Da.lr.ota, I have chosen to limlt my COIIII'Ients 

to tbe area in whlch I am personally most qua l i t ied to comment. 

As a trained sociologist I am extremely disturbed by tbe Social Conditions 

section of this Draft EIS . Soclal coadltions can not he measured, 

quaat1tied. or regulated witb the same klnd of precision as air quality 

or water ava.llab i l l t y .  There is no tederal regulation requiring a set degree 

o t  satistaction with living cond itions, 80 tbe measurement o t  such cond i t ions 

becomes mucb more' d1ffioul t .  

Human social data i s  derived directly tbrougb Bocial survey and indirectly 

tbrough statistical data wbicb tbeoret ically combine to present aD 

accurate plcture o t  tbe atti tudes , aatisfactions, and litestyle ot the 

residents of an area. A s  a soclal sCientist , I appreciate the dtlficul ty 

of acbieviag an accurate plcture o t  social coadltlons. but I do not believe 

that this d i t f l culty is 1DsunDOuntable or that it sbould serve aa an 

excuse to r poor researcb. 

The social att itude survey directed by Dr .  Ricbard Ludtke o t  tbe Unlversity 

ot Nortb Dakota i 8  immed iately suspect i t  one only reads the int roductory 

statemeats. Dr . Ludtke disasaociates bilDselt with the study, at least 

in part, ( and I am not sure wby he did not quit the entire study) because 

he atates tbat there was substantial interference by Department ot Interior 

(BUI?) and the Ott ice ot Maaagement and Bucl&et i a  alterlng the interview 

scbedu l e .  Ify tirst reaction to auch a statement ia that any data generated 

by such a study i s  questionable at best and biased. slanted, and totally 

unreliable at wors t .  

Spec i t i c a l l y ,  t h e  study i s  subject t o  seriou8 metbodological critic isms ot 

which the followinl are only samples: 



page two 

1. No occupational breakdown is reported within the study , di!>p i lc the 
fact that it is used in tables as s i gn i f i cant da t a .  

2 .  " f a nners and Dunn County residents are reported as one category 

and genera l l y  in a negative context ; i e . "unfamiliar with industry and so 

not likely t o  see its advantaBes . "  

3 .  The nonresponse category t o  some questions is as hiBh as 4 5 . 5'1. ,  

yet tbe use o f  per centage tables does n ' t  clearlY indicate tb l S .  

4 .  Hean scores are reported w i t hout standard deviations t o  a t  least 

indicate Variance in levels of respons e .  

S .  Likert s c a l e  scores as reported a r e  marginal at best . 

6. Data interpretations speculate on the meaning of findings ( eg .  these 

tables suggest . . . .  ) because the study f a i l s  t o  point to any clear cut 

conclusion s .  

7. C<XIII'Ju n i t y  and county are nonequatable concep t s ,  yet the study 

continua l ly attempts to equate these terms . 

The impact of the expansion of the coal development industry wi th i t s  

strip mines, power p l a n t s ,  c o a l  g a s i f i cation plant s ,  p i p e l i n e s  and trans

mission lines on the l i f e s t y l e  o f  North Dakota residents Should not be 

t aken l i g h t l y .  AccordinB to one sociologis t ,  the Ludtke study is"at best , 

a highly glossed ( ie .  superf i c i a l )  version of these human concerns. At 

wors t ,  it is in may. places a distorted and misleading version of the 

human concerns i t  attempts to portray . "  

The c i t izens o f  this area deserve better representation o f  their concerns ; 

we have been let down by both the Bureau of Land "anagement and our own 

state governmen t .  Because t h i s  study can not pretend to be an accurate or 

meaningful portrayal o f  reSidents
! 

a t t i t udes, tbe entire Social Conditions 

section of this Draft E I S  is inaccurate and not meaningful . This can not 

be u t i l ized as a reference or data source by e i ther t h e  BUt or the state 

a t  North Dakota in looking at current or future development plans . 

There must be a new study developed with adequate research design and 

purposeful gathering o f  s c i e n t i f i c  social data to comp lete this EIS , and 

I am requesting t h a t  this be dane in order for the residents of t h i s  

seven c o u n t y  a r e a  to h a v e  t h e i r  views represented accuratel y .  

page three 

I n  addition to the faults of the social survey , I find that there is yet 

another p a i n t  on which I can not agree in tbis s t u d y .  The most prominent 

mitigatins factor mentioned i n  tbis study (p. 164 ) i s  the idea of local 

residents being hired by the incoming energy development corporat i o n s .  

According to Dr . Gene Summers ( i n h i s  address to t h e  34th Annual Meeting 

of tbe North Dakota Public Health Association e n t i t l e d  "Socia-Economic 

Impacts o f  Rural Industrialization " )  , t he patterns o f  development seen in 

otber impacted areas point to another alternative which is not considered 

in this s t u d y .  Out migration by local young persons is not stopped or even 

slowed by new industry , wbile in migration of new young people i s  great l y  

increased. These new comers have the skills necessary for the new industries 

so rather than a l l eviating job shortages i n  our rural areas, current 

levels o f  unemployment for unski l l e d  workers w i l l  r em a i n ,  and the new 

comers to our cOll'lllunities w i l l  hold the new jobs . The mitigating effect 

o f  more employment opportu n i t ies i s  quickly lost w i t h  the f lux o f  immigrants 

to the area. 

F i n a l l y ,  I wou ld like to address the assessment of services available 

to residents at the present time and the needs as they are proj ected for 

Levels One and Two Developmen t .  By indicating future needs for phy s i c i a n s ,  

f o r  examp l e ,  l i t t l e  mention is ma.de o f  t h e  extreme d i f f i c u l t y  encountered 

b y  communities in searching tor medical personnel . There i s  no reason to 
believe that because more physicians are needed t h a t  tbey .... 1 1 1  materialize 

any more readily than they do now. 

There is also a tendency to quantify the material in this study without 

really clarifying what this particular number might mean . It is not 
clearly discernablf, to begin wit h ,  that the need for social case workers 

would double i n  Dunn and Mercer Coun t i e s ,  but the EIS does show this ; 

severe social disruption is anticipated in theee counties . It would be 
helpful to refer to other areas where similar impacts have occured so that 

residents of tbis a.rea could relate directly to t h e  type disruptions we 

are anticipating. The ctll1d abuse case load in Gillette , 'yoming has 

risen from 1'1. to 2a'J, o f  the total in 'yoming i n  a five year periOd. Do 

the c i t i zens of North Dakota have an alternative to this type of Hocial 

disruption? Doub l i n g  the number of caseworkers is not a mitigating factor. 
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page foul' 

I believe t h a t  the SOCial impact section of this study must be redon e .  

I t  i s  a grave injustice t o  the needs a n d  concerns of the people of t h l S  

area. Too much stands to be l o s t  in our w a y  of l i f e  i f  t h i s  document 

is accepted a s  meaningful or accurate. 

RESPONSE TO WESTFALL TESTIMONY 

1 9 1  
See response ' 5 5  for transcript accompanying this 

testimony . There appear to be no d i f ferences warranting 
dif ferent ans'W'ers . 

L 



CITY OF DICKINSON 

N'r. Cha:rles SteelQ 
Distriet Nanager 
Bw>ea\4 of In.nd flbnaglmtent 
Pulver Hall 
Did:inson, N. Dak. 58601 

Dear N'r. Steele: 

JIQIS 8. 1978 
� ii: C ;: I V IE:O 

-, jUli t a lOJi """" 

This is a written swmury of tks OOM!lents that I wr:uie to the study team in regarod 
to tM Wes t Central North Dakota Regionat Envi1'07V7l8n tat I�t Study on 67Ulrgy 
dQvetor;-n t on J� 5, 1978. The foUCNing lJritten statement rrny vary st:mIBwhat 
as to the taped 1'6I!W'ks. howver, tMy al'6 basica Z ty the So:1llfQ . 

Ny question is has tMre been any study wr:uie as to the long-tem effects of wter � 
quality verses the short-tem effects of air dsgradation . Western North �ta CD ,  
!.riU get good quality wter when and i f  industry is aUOfJlId in the region and 
particulal'ly tM coat industry. The Zife Of the p'Lan.ts using coal is est�ted 
at thirty to f01'ty yeal's. hcueve1'. if they brought good quality wter. thu IJOUki L in aU probabi lity last forever. I think the effects of good quality wter in 
relation to health and the effects of SomE! minor air dsgradation during that 
pel"iod sho1.td be analyud. 

Ny nezt question dealt !.rith the use of gasification plants verses electri�t r gfmBrating p'Lan.ts in pl"OCL.4cing energy. The gasification p'Lan.ts IJOUki provt-ds Gi ,  
fmBrgy via underground piping� whe1'6 as the e l�ctricaZ generation IJOUtd require 
overhead towers . There se6ffts to be SOl!W questum as to the Zong-tem effect on 
the wse of towers and 1IcN Wl:ZI1y r..IQ aan get on the krnd witoout some form of de- L �u!:� v�� t;:ad�: The sla'face over the IDIderground pipe cowtd be recove1'ed 

. 

Ny nezt question dealt !.rith Mines in Ola' paPtiCJU.lar area and their use with . I\
plants or witho1.t. Again. I am concel"t18d ab010lt wter being browght to the mt-nes j- '  
and whether s ltcrry. stc . •  wwki be coneide1'6d and whsther LoIe oCJU.ld be the bene- "-
ficiaries of such wter use. 

Ny next questi07l 1'6'tated to Vnpact for Dickinson based on activity in Dunn County. � 
It is qu.ite welt Io1.o!.m now that with the oil ezpt01'l2tion going on in Dunn COW1ty, 0; ,  
which is approrinutely forty miles �I that a silleable amoun-: of �ct .has 
OCCUl'Bd in Dickinson . Another question re'tates to the po� 'tatt-On proJectt-on foro 
the county and tks city of Dickinson. In the absence of any industry �uch as 
oit and coat, I think r..IQ IJOUZd definitely be losi"9 po� 'tation. This t-8 based on 
the fact that other studies have shot.m oW' pa:t'tiCJU.Zar age growp tJuo01.4flh fax<m to 
city migrution is basically in the late 40's. I do not think this would be a L very good situation for the fwtu:re Of the city or the county. 

Hr. stesle -8-

I am deepty concem.ed !.rith t1te wter for Western North Lbkota. We are going "';'\ to receive a impact from t1te oiZ industry which in no wy wiZl provide any era , 
source of 1'I:lW wter. The coal i1'\dustry. by contrast, if property lIandted 
and progl"r:l1m!ed, cowtd relieve Western North l):;rkota of a serious wter px:oblem 
by bri"9i"9 the l"!2W wtel' to the area as the coal is deve loped. Water t.n 
Western North Dakota wilt play an important paPt in rega:ro. to health and 
fwtlLre eaonomia wett-bei"9. It witt provide us with the foundation f�r a L better agriCJU.ttwPal base and t1te attraction to rrnny futwre wnknown bust-nesses 
at the present time. 

DFC/mg 

"2l ...... '\ .� �  
Don F. C'tlske tty r\ 
Ci ty Engineer 
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RESPONSE TO CUSKELLY LETTER 

, 9 2  
The long-term effects of mining, power generation, and 

gasif ication on water quality are not precisely known. Part 
of the problem. is that each site considered is unique in 
terms of geochemistry, water m.ovemen t ,  and water suppl y .  

Good q u a l !  ty water 'oIOuld b e  brought t o  plants, such 
the NGPL Coal Gasification Plant. Howeve r ,  those water 
supplies are "single purpose , "  to supply plant needs alone. 
Furthermore ,  the Natural Gas Pipeline Company has detailed 
plans for removing its pumping plant when the gasification 
plant is abandoned .  I f  that water supply system were to be 
converted to municipal or irrigation use , arr angements would 
have to be made with the company Ilnd a water right secured 
from. the State Water Commission. 

Another aspect o f  the problem concerns overall water 
needs of the Dunn and Stark County area. Regional and local 
water needs have been the subject of several water studies, 
one of the latest of which is the recently completed Yellow
stone Level B Study. Also see responses , 7 4  and 1 9 4 . 

1 9 3  
Impacts a s  a result o f  pipeline and power line construc

tion and operation are addressed throughout the Draft Study 
and in the site-specific environmental assessments for the 
var ious proposal s ,  wr i t ten both by the com.panies and the 
government agencies. 

19' 
Water being brought in would be appropriated for use at 

the plants (and mines ) .  No provision has been indicated for 
making i t  available to other users. Such action would have 
to be a contract between the industrial firms and the 
interested parties. Most would be for operation of the 
plants; the mines alone would not need water from Lake 
Sakakawea or the MiSBouri River . Slurry pipelines have not 
been considered for any of the proposed projects and 
generally are considered unsuitable for transporting North 
Dakota lignite. Also see responses ' 7 4  and ' 9 2 .  The water 
problems of western North Dakota have been analy zed by the 
State Water Commission. The solution of those problems was 
not regarded by the proponents of the various industrial 
proposals a s  within their jurisdiction. 

1 9 5  

' 9 6  
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See response 1 7 5 .  

See responses ' 7 4 ,  1 9 2 ,  and 1 9 4 . 
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MR. JOHNSON : We w i l l  call the hearing to order 

at this time. 

Good afternoon. my name is Gary Johnson . I am the 

Acting Chairman of the North Dakota Natural Resources Council 

and am today serving as the Presiding Officer of this hearing . 

This hearing 1s for the purpose of receiving infor-

mation and views , corrrnents and suggestions concerning the ac-

curacy of the draft West-Central North Dakota Regional Enviro 

mental Impact St udy on Energy Development . The study is an 

10 assessment of the cumulative impacts of proposed coal and 

11 energy related developments in seven counties in west-central 

12 North Dakota which have a high potential for energy develop-

13 ment due primarily to coal and water resource availabtlity . 

14 A cooperative federal-state study effort was undertaken becau 

15 of complex resource ownership patterns which prohibit any sin Ie 

16 entity from making unilateral resource planning decision s .  

1 7  Our interest i s  i n  correcting errors in t h e  draft 

18 study i n  order to assure the best possible resource informa-

19 tion for decision-makers . This draft study makes no deci-

20 i sions concerning energy development but rather analyzes the 

21 environmental consequences of proposals and various alterna-

22 tives . Decis ions relating to specific projects will be made 

23 on the basis of similar public review processes instituted by 

24 various agencies . This healing provides the State of North 

25 Dakota and the Bureau of Land Management wi th the opportunity 
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to receive COrm1ents from the public and private sectors. This 

is in addition to the written COfmlents which have been re-

ceived during the 75-day review and comment period which was 

scheduled to conclude on June 9, 1976.  

As a result of the date of this hearing , which was 

moved back to accomodate as many interests as pOSSible,  the 

review period has been extended ten days until June 19, 1978. 

This hearing is one of eleven being held by the State of North 

Dakota and the Bureau of Land Management in six cities this 

10 week . The State o f  North Dakota and the Bureau of Land Manag 

11 ment have apPOinted a pallel to receive your corrrnent s .  

12 Seated with me today are Charles Steele, District 

13 Manager, Bureau of Land hnagement ; Mr . Oliver Degernes s ,  

14 North Dakota Public Service Commission; Robert Kaiser , Federal 

15 Assistant llanager, Regional EIS ;  and Yr . James M i l l e r ,  North 

16 Dakota State Health Department . 

17 An official reporter w i l l  make a verbatim transcrip 

18 of this hear i n g .  I n  order to ensure a complete and accurate 

19 record of the hearing, it is necessary that only one person 

20 speak at a t ime .  Therefore, while this hearing is in session, 

21 only the designated speaker and members of the hearing panel 

22 w i l l  be recognized. 

23 There are several procedural guidelines which we 

24 request you observe during the hear i ng . They are : 

25 1 .  It is requested that all statements be confined 
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t o  your comme nts on the accuracy of the draft West-Central 

North Dakota Regional Environmental Impact Study on Energy 

Developmen t .  

2 .  This hearing i s  s t ructured t o  receive informati 

concerning the accuracy o f  t h e  study , not t o  debate the study . 

Pub l i c ized informational meetings were previously h e l d  on the 

s t udy on April 3 ,  4, and 5 in Bismarck , Dickinso n ,  and Hazen 

respect ivel y .  

The hearing panel 1 s  here primarily t o  cl arify com-

10 ments where necessary . The panel i s  not here to engage in 

H debate on the study , but to ask c l a r i f y i n g  questions , i f  

12 necessary , at the conclus ion of your remarks . 

13 3, I t  is requested that speakers con f i n e  their 

14 remarks t o  ten minutes , i f  p o s s i b l e .  This reques t i s  made 

15 i n  order t o  accomodate all those who wish t o  make comments 

16 i n  regard t o  the accuracy o f  the s t udy . We do not wish t o  be 

17 unreasonable in enforcing t h e  ten-minute t ime l i mit and w i l l  

18 do $0 only should excessive demands o f  t ime be made. 

19 4 . For those o f  you who have both oral and written 

to s t atement s ,  it i s  requested that the oral s t atement highlight 

2 1  the points you wish to make. You may choose to submit only a 

22 written s t atement . Copies of written s t a tements should be 

23 ident i f i e d  with your name , addres s ,  and the organization s ,  i f  

24 any , which you repres ent . When you are c a l l e d  to speak, copi 

25 of your s t a t ement should be given to the report e r .  

4
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5. Registration cards are a v a i l a b l e  at the table 

near the entrance to this room. If you have not registered 

for this hearing, please do so. I f  you wish t o  make a sta,te-

men t ,  either oral or w r i t t e n ,  at this hearing , we request tha 

you f i l l  out one o f  these cards . This card will be given to 

the preSiding officer o f  the hearing who w i l l  call upon you 

for your 'statement . As you are c a l l e d ,  and if you have a 

written s t atement , please present i t  to the repor t e r .  We 

request that you begin your oral s t a t ement by s t a t i n g  your 

name , address , and the organization you represen t ,  if any , 

The comments made here today w i l l  be addressed by 

resource s p e c i a l i s t s  i n  proceeding from t h e  draft t o  f i nal 

West-Central North Dakota Regional Environme n t a l  Impact Study 

on Energy Developmen t .  

I s  there anyone present who would care t o  make 

comment concerning the study at this time? 

Seeing none , I w i l l  declare this hearing recessed 

until such time as someone cares t o  make comment . We w i l l  be 

here u n t i l  4 : 00 p . m .  for the convenience o f  the publ i c .  

Thank you . 

(Thereupon , at 1 . 45 p . m .  the hearing was in recess 
unt i l  3 ; 4 3 p , m .  o f  the same day, a t  which time it 
reconvened. ) 

MR . JOHNSON ' We w i l l  adjourn the hearing a t  this 

24 t im e .  

25 ( Thereupon , at 3 ; 44 p . m .  the hearing was adjourned 
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u n t i l  7 : 30 p . m ,  o f  the same dav , a t  which t lme it 
reconve ned . ) 

MR, JOHNSO N :  I would l i ke to call t h i s  hearing to 

order, p l e a s e .  

Go o d  even i n g ,  m y  name is Gary Johnson . I a m  the 

A c t i n g  Chairman of the North Dakota Natural Resources Council 

and am today serving as the Presiding Officer o f  this hear i n g .  

T h i s  h e a r i n g  i s  for the purpose o f  receiving lnfor-

ma t i o n ,  views, conrnents and suggestions concerning the accura y 

o f  the draft West-Central North Dakota Regional Environmental 

Impact Study on Energy Development . The study is a n  assessme t 

o f  the cumu l a t i ve imp a c t s  of proposed coal and energy related 

13 devel opme nts i n  seven counties i n  west-central North Dakota 

14 which have a high potential for energy development due pri-

15 ma r i l y  to coal and water resource availabi l i t y ,  A cooperativ 

16 federal-s t at e  study e f f o r t  was undertaken because o f  comp lex 

17 reSource ownership p a t t e rn s  which prohibit any Single ent i t y  

1 8  from m a k i n g  u n i l a teral resource p l a n n i n g  decisions . 

19 Our interest i s  i n  correcting errors i n  the draft 

20 study in order to assure the best possible resource i n forma-

tion for decis ion-makers . This draft study makes no decision 

22 concerning energy development but rather analyzes the envi ron 

23 mental consequences of propo s a l s  and various a l t ernatives . 

24 Decisions r e l a t i n g  to spec i f i c  proj e c t s  w i l l  be made on the 

25 basis of s im i l a r  public review processes i n s t i t uted by variou 

10 

1 1  

12 
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agencies . This hearing provides the State of North Dakota 

and the Bureau o f  Land Management with t h e  opportun i t y  t o  

c e i v e  comments f r o m  the p u b l i c  and private s e c t o r s .  T h i s  

i n  addition to t h e  w r i t t e n  comments which h a v e  b e e n  received 

during the 75-day review and comment period which was schedul d 

to conclude on June 9 ,  1978 . 

A s  a result of the date o f  t h i s  hear i n g ,  which was 

moved back t o  accomodate as many interests as pos s i b l e ,  the 

review per iod has been extended ten days un t i l  June 1 9 ,  1978 . 

This hearing is one of eleven b e i n g  held by the S t a t e  o f  Norte 

Dakota and t h e  Bureau o f  Land Management in s ix c i t i es t h i s  

week . The State of North Dakota and the Bureau of Land Manage 

, 
13 . ment have appoinbed .... panel to receive your comments . 

Seated with me today are Charles S t e e l e ,  D i s t r i c t  I 14 

15 

16 

17 

1 8  

1 9  

M a n a g e r ,  B u r e a u  o f  L a n d  Management ; M r .  Oliver Degernes s ,  Nort 
Dakota Pub l i c  Service CO.rmJi s s i o n , Robert Kaise r ,  Federal A S S it 
tant Manager , Regional E I S ;  and M r .  Jay Crawford, North Dakotl 
St a t e  Heal th Department . 

An o f f i c i a l  reporter w i l l  make a verbatim transcript 

20 o f  t h i s  hearing . In order t o  ensure a comp l e t e  and accurate 

21 record o f  the hearing, it is necessary that only one person 

22 speak at a t i m e .  Therefore, w h i l e  t h i s  hearing is in s eS S io n ,  

23 only the designated speaker and members o f  the hearing panel 

24 w i l l  be recogn ized. 

25 There are several procedural guidel ines IPhich we re-
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quest you observe during the hearing . They are: 

1. I t  is requested that all st atements be confined 

t o  your comments the accuracy of the draft 'West-Central 

North Dakota Regional Environmental Impact Study on Energy 

Development .  

2 .  This hearing is s tructured t o  receive informati n 

concern i n g  the accuracy of the study,  not to debate the study 

Pub 1 icized 1 nforma t 10na 1 meet lngs were previousl y hel d on the 

study on April 3, 4 and 5 1n Bismarck, Dickinson and Hazen 

10 respectively . 

1 1  The hearing panel is here primarily t o  c l a r i fy com-

12 ments where necessary. The panel is not here to engage in 

13 debate on the study, but to ask clarifying ques t ions ,  i f  

14 necessary , at the conclusion of your remarks. 

15  3.  I t  i s  requested that speakers confine their 

16 remarks t o  ten minutes, i f  possible . This request is made 

17 in order to accomodate all those who ,.,ish to make corrrnents in 

18 regard to the accuracy of the stud� . We do not wish to be 

19 unreasonable in enforCing the ten-minute time l imit and will  

20 do so only should excessive demands of t ime be made . 

21 4. For those o f  you who have both oTal and written 

22 statements, it is requested that the oral s t atement highlight 

23 the points you wish to mak e .  You may choose to submit only a 

24 written statemen t .  Copies of written statements should be 

25 iden t i fied with your name , address , and the organ i zations , i f  

10 

II 

12 

13 

I. 

15 

16 

17 
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a n y ,  which you represen t. When you are called to speak, 

copies of your statement should be given to the reporter . 

5. Registration cards are available at the table 

the entrance to this room.  I f  you have not registered 

for this hearing, please do so.  If you wish to make a state-

ment , either oral or written , at this hearing, We request tha 

you f i l l  out one of these cards . This card will be given to 

the presiding o f ficer of the hearing who will call upon you 

for your statement . As you are called, and if you have a 

written st atement , please present it to the reporter. We 

request that you begin your oral st atement by stating your 

narne , address , and the organization you represen t ,  if any . 

The corrrnents made here today w i l l  be addressed by 

resource specialists in proceeding from the draft to final 

West-Central North Dakota Regional Environmental Impact Study 

on Energy Deve lopmen t . 

Our first speaker this evening will be M.r. Claude 

18 Brown . 

19 

20 

21 

22 

23 

24 

M R .  BROW N '  I can use my paper in giving this , can 

I not? 

MR . JOHNSON : You certainly can , Mr. Brown , would 

you g i ve your remarks from up here, if you wou l d ,  please. 

M R .  BROW N :  M r ,  Chairma n ,  members of the conunittee,  

ladies and gentlemen . My n ame is Claude Brown , and I have a 

fam and ranch operation north of Dunn Center, North Dako t a .  
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I would l i k e  to compliment t h e  effort 

coal development i n  this seven-county 

tha t was made to assess !I 
region and I would l i ke

, 
to thank all those who contributed to the study I realize 

there has been much cri t icism over the study , but I don ' t  

think i t  i s  all that bad . 

I think our State has generally handled coal develo -

ment wel l .  Our Legislatur€' and local governments have planne 

for i t ,  Governor Link has set a keynote of "going slow" 

and a lot of North Dakotans agree. I believe that if the 

impact commun i t i es '  needs continue to be recognized , there 

w11l be no great problems . For all o f  us who have lived in 

that was decl i n i n g ,  certain adjustments w i l l  be 

necessary , but I believe we can make them and that growth 

be accepted by most people .  

I have l ived i n  Dunn County for 6 0  years, I have 

16 I seen many changes i n  the County and i n  North Dakota over the 

17 

18 

19 

20 

21 

years . I look around the countryside where I live a n d  I see 

farmstead after farmstead abandoned. There have been vast I changes in agricultural practices since the day when I farmed 

with hOrses . 

Farming practices today take not only more l iquid 

22 fuel -- such as gaso l i ne ,  but take many different foms o f  

23 hybrid seeds, fertilizers, pesticides and insect icides . Ener y 

24 is used to produce them and has to come f rom somewhere . 

10 

11 

12 

13 

I' 

" 
16 

17 

My generat ion has used up all the readily available 
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cheail energy . Homes and farmsteads need more energy . and we I 
can ' t  survive in isolationism. Our farm products such as 

wheat and beef cattle have to be shipped and processed with 

energy i n  order to be consumed . We are just as dependent on 

other regions in the country for their goods and services 

they are on us for our fann produc t s .  

La te 1 y i t ' s  appeared t ha t no o n e  h a s  been say i n g  

t h a t  the creation o f  j o b  opportunities w a s  a good t h i n g  - -

t h a t  although coal and o i l  development disrupts some things , 

there are more good things t hat come from the u t i l ization of 

our natural resources than bad . 

Some people also talk about preserving the excel len 

qua l i t y  of l i fe in North Dakota.  Wel l ,  so do I want to pre-

serve t h i s  quality o f  l i f e ,  but it takes jobs , economic sta-

b i l ity by divers i f y i ng our State ' s  economy , and personal 1n-

come , to enjoy the qua l i t y  o f  l i fe of this great state.  

get t i red o f  people who don ' t  l ive i n  Dunn County telling us 

18 i n  Dunn County what i s  good for us. I shudder as I think of 

19 most situat ions i n  small towns i n  western North Dakota .  Scho 1 

20 enrollments are dec l i n i ng and a fear is expressed that the 

21 level of educa tion that residents want for their ch i ldren 

22 can ' t  be continued, 

23 I go to church and I seldom hear a baby cry , for 

24 there are few young parents lef t .  Main Street has suffered 

25 and declined in my small town of Dunn Cente r .  The school had 

C
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to close, young people have had to leave home and the State 

to lind job opportuni t i es .  Their t ime and talents are being 

used to develop areas other than their own home town. Are 

we gOing to risk losing a chance 1n a l i fetime by demanding 

air that 1s better than what is needed to sustain all l i ving 

things? And demanding h i gher taxes on coal than what is 

needed to support development? We have good protect ion for 

our air quality from the North Dakota State Health Department 

and the United States Environmental Protection Agency . We 

have good protection for recla.matlon o f  our surface mined Ian s 

11 through the North Dakota Public Service Corrmisslon and the 

Ii Federa.1 Sur!ace )fining Act . We have adequate tax money from 

13 the North Dakota Coal Severance tax being returned to the im-

pacted 

IS Are we going to scuttle this g rowth for some pot 

16 of gold at the end of the rainbow, or are we going to face up 

17 to reality and say we want the development of natural resourc Is 
18 in our area? 

19 lIR. JOHNSON : Thank you, Mr . Brown . Are there any 

20 clarifying questions from the mel'Clbers of the panel? 

21 (No response indicated . )  

22 MR. JOHNSON; Thank you. The next speaker who has 

23 rsgistered this evening is M r .  Gust Mittelstedt . 

MR . lHTTELSTEDT: I am. Gus Mittelstedt from Dunn 

� Center. 

10 

Il  
12 

14  

IS 

16 

17 

l' 

l' 

'" 

'1 

22 

23 
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I haven ' t  read the study enough to make any 

ments on i t , but I would like to comment about a few other 

things . It seems like people are so concerned about u�ing 

our natural resources i n  the ground they act as i f  we are 

going to use everything up in a few years. I t  took -- they 

figure the world is four or five bill ion years o l d ,  and what 

we do in a few years I don ' t  think is gOing to malte very much 

d i fference . I am not out to waste a.e everybody knows that 

knows me. but I don ' t  think we can just sit on everything we 

have and think we are going to get everything from somebody 

else and not give anything . 

They say this is an agricultural state , and it bas 

been and I am sure it always will  be . Strip coal in our 

State represents about two per cent it what I hear is right , 

and it we st ill have 98 per cent left after all the coal that 

is possible to strip is gone, well I think we are s t i l l  going 

to be .. n agricultural s t a t e .  

S o  I a m  n o t  cOncerned about the future . T h e  world 

here long before I was and it will be here long after I lUI 

gone, and I don ' t  think anybody else should be as concerned as 

some people seem to b e .  

Thank you. 

MR . JOHNSON: Thank you, Mr . IUttelBtedt . Any 

24 clarifying questions of the panel of Mr . lUttelstedt? 

25 (None indicated . )  
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MR . JOHNSON : The next speaker who has indicated a 

desire to conment is M r .  Randolph Nodland. 

MR . NODLAND : Wel l ,  tirst of all I would like to 

ask a couple of Questions which could be discussed later , but 

the questions are , why was Peoples Gas project included 

under Level l development when they have no permits and have 

applicatlon pending . 

-... ... 

And second question is , why weren ' t  the impact that 

will affect the area when the energy development project cornell 

to an end discussed? 

And it I could I would like to read about three 

paragraphs out of the book regarding irretrievable corrrnit-

ments , and then I would l ike to cotmlent on it . 

On page 1 8 8 ,  "Construction of the mine aquifers i n  

each m i n e  would be irretrievable cOll'lDitment i n  each mine , and 

the water levels in the mine parts of the aquifers would be 

lowered . The impact would be permanent . The destroyed water 

18 would be replaced by a water table aquifer in the base o r  

19 the spoi l . The water would likely have a higher concentratio 

20 of the dissolved solids than the waste water and the water in 

21 replaced aquifers does . "  

22 And in the NGPL and ANG in pilot plan t ,  " The addi-

23 tion of ash and sledge in the plan t waste would further de-

24 grade water qual i t y . "  

" And then under Reclamation, from the book, and this 
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is in our 8-5 area which is the area at Dunn Cent er , "The 

wind erosion is severe in tract S-5 overlying NFL project 

area wi th 52 per cent of the land cover having severe wind 

erosion susceptibility . The worst case s i tuation sol1 losses 

51  tons per acre annual ly . Soil productivity in terms of 

agricul ture loss experienced due to top soil erosion -- " 

or -- "due to erosion losses . "  

"And present sodium would permanently resul t  in 

destruction of forage and crop s . "  

10 And then I have one more . I think the Federal stri 

11 mine bill -- this is my own comme n t ,  tile Federal strip mine 

12 bill requires reclamation equal or better than before mining . 

13 And I am wondering how tllis i s  going to be handled. 

And then under air Qual ity , they expect the area 

IS source sulfur gas emissions for Oliver and McLean County and 

16 Mercer County and Dunn -- I got Oliver, McLean . Mercer and 

17 Dunn I guess it i s ,  by 1980 will equal 503 tons per year, 

18 tllat is the area sources, but the expected point sources of 

l' 

20 

21 

22 

plants will contribute 82, 518 tons per year, or 160 times as t 
� .  -� 

And one o f  the things the study has not done is I 
research on the effect of power plants on l i vestock. There 

23 has been some more selenium deficiencies cropped up this 

24 spring, and I don ' t  think -- I have n ' t  heard that anything ha 

25 been done or is being done on this . And I think the study 
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sh.ould have some research on th i s .  

And m y  whole po i n t  1 s  I don ' t  s e e  where there can 

be any justifIcation for the BLK to even cODsider lea81DI the 

coal in the S-5 area when their own impact study showed a l l  

o f  these adverse effec t e .  And the fa.rmers wbo lease this 

coal under th 1s -- or before this study came I didn ' t  have any 

study to go by . and here you have 1 t all before you to look 

at . 

And I guess that 1 s  about all I would have to say. 

10 I did have a couple of more things, but I guess -- I w111 

11 talk to you about them aft erwards . 

12 KR. JOHNSON : Thank you , Mr. NodI.nd. Kay I &air. if 

13 the members o f  the panel have elarlfyiog questioo8 for the 

" testimony given by Mr. Nodland? 

15 MR. DEGERNESS : The questioo about the various illl-

16 pacts that are recognized in this thing. such as the selenium 

" deficiencies in c a t t l e ,  have these things been shown to be 

18 definite 1.Jnpact as yet or are they just I. suspect? 

19 MR. NODLAND: 'e l l .  there is a veterinarian I guess 

20 .orking out of lIandan and tbere .as a news article just this 

21 week in a paper, and he is .orking on it. but I think there 

22 .as something about the Health Department is trying to get a 

23 grant to study this . But .e do think that the thing should 

24 probably be included in the impact statement , 

10 

11 

IIR. DEGERNESS :  Do you have any SUllested fOI1ll or 
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any suggested .ording for the inclusion in the Impact State-

ment , or .ou l d  you like to have i t  included that the -- a stud 

.ill be pursued at a later date? 

MR .  NODLAND : Wel l ,  I ' m sure i t  WQuld have to be at 

a later date 1 1  i t  hasn ' t  been done already . 

1lR. DEGERHESS : Yes . but would you want i t  to be 

done neceesarily before the final Impact Statemeot 1a .rittsn 

or would you say tbat they could include in the final Impact 

Statement .ording to the effect that it . i l l  be done? 

MR. JiODLAND : I .ould think that woulet· be a l l  right. 

MR, DEGERlfESS : I'ould that be aatiafactory , do you 

12 t h ink? 

" 

14 

IfR, NODLAKD: Yes. 

MR .  JOHNSON : Please have tb.e record sho. that the 

15 statement being referred to is the Regional I'eat-Central 

16 North Dakota Regional Environmental Impact Study, oot atate-

17 ment. 

18 

19 

.. 
21 

22 

23 

.. 

lIB. CRA'FORD: " poiot of c l arification. I lIi8ht 

say that the Health Department has submitted a proposal to 

the Department of Energy for a study such a. this and .e bave 

not received any .ord from the DOE ... to the atatus of ths 

funding of that, and un t i l  that fundinl has been -- the statu 

of funding h ... been clarified we can ' t  8ay that the study .,11 

be done, only that .e are pursuing funding and .e .111 do the 

study if and .... n funding is .. allabl.. �-. 
CARNE'¥'. GRAUSAM AND ASSOCIAns 
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MR. JOIUfSON: Ifr. laiser? 

III . �AISER; ODe question that I had here regard ing 

your atat.-ent .. bout the mine aquifers and the wind eros i on .  

'aa that jut i n  reference - - you were just ",akinK I. cOlmlen t  

t h a t  . e  h a d  t h i 8  in there? 

MR. NODLAHD :  Yes. 

MR .  KAISER: You are not aaybK that you had a 

problem that you want to specifically address .ith regard to 

those? 

III . NODLAKD: No. I WI.8 reading these thinKS, and 

11 my whole point was that when these thinKS are in there --

12 .el l ,  I belisve that espec i a l l y  that SUI before they lease 

13 they have sot tbe whole thing before them there. 'el l ,  that 

is tbe purpoae of the study, I believe . 

" 

" 

18 Combs . 

19 

MR. LUSER: That 1 &  correc t .  

M R .  JOKNSON: Th a n k  you. 

The next speaker th18 evening will be Ifr. John 

MR. JOHN C. COMBS : My name is John Combs , my ". 
!Q cOlllDents are addres8ed on behalf of the lil ldeer Area Develop 

21 ment Corporat ion of whicb I ... president , and .e .ent over 

22 this study , briefly -- it 18 too deep to 10 into too h r ,  .... e 

23 don ' t  have tbe tillie, but we drew up I. l i t t l e  resolution con-

24 cerninl tb1& , and it goe8 ... follo.s: 

'" Whereas 17 federal and 32 state a.gencles completed 

.n 
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" enviroomental analysis o f  Burleigh. Dunn , McLean , Mercer, 

Morton, Oliver and Stark Counties prior to federal coal 

leasinl, aod 

I'hereas North Dakot a ' s  lIinlnl law requires restora-

tion o f  mined land t o  100 per cent o f  1 t s  origlnal produc-

tlvity,  tbat is 011 page 15 of that condensatton , and 

Whereas air studards adopted by the North Dakota 

Department o f  Health are equal to or more s t r ingent than 

Federal Standards, and that l s  on pags 10 in this report . 

10 We notice tbat this study , the E I S ,  fll8nt ions a petition cir-

11 culated i n  Dunn County to establiah more restirctive air 

12 standarda , that is .. nt ioned on pace 8 ,  but that report fails 

IS to note tbat the !)unn County Cit izens Committee for Common 

If, Sense, Bob Roquet t e ,  l i l l deer, Nortb Dakota, Chairma n ,  has 

16 circulated a counter petition to keep Dunn County in Class I I  

16 or the present air standarda; and now over BOO ailnatures 

17 have been recorded on these petit ions and they . 1 1 1  be 

18 pre •• nted at a t i  .. to b. decid.d by that c""" ittee, and �f--
19 

.. 
21 

22 

.. 
.. 
'" 

Whersas federa l ,  state and local regulations cancer -

ing .ater quality standards . i l l  be observsd, and these 

rerulat ions would protect surface .ater on 8uch areas as 

Lake Sakaka.ea . Antelope Creek , Spring Creek, Aldrin Creek 

and the In Ue River, also .here .prinls or .ells are destroye 

by mioiDI. lII.ine o.ners are c�itted by federal and state 

st atute. to replace 10B.t .ater supplies , &l1d this is on page 

CA''''''¥'. GIIAUIAM AND ASIOCIAns 
MQIIt ... o ...,...ISIOIIA&. .. 1IOIn11ltS 

�o IOiIl tOM 
IiOCIIIP'IIo . ..... IOU . ... ' 
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I S  o f  that report , and 

Whereas even under Level 2 development this report 

states that a total o f  about five townships in the seven-

county area will be mined in a.bout a 30-year period, thus in 

this 30-year period only about one and a half per cent of the 

total land area o f  the seven counties will be disturbed by 

mining. 

FUrther, at any one time, only a small fraction of 

these five townships waul be in an erodable or unvegetated 

10 condition , and 

I I  Whereas w e  a r e  part o f  a rural area suffering from 

12 constantly increll.Slng t axes on our real esta t e ,  also we are 

13 suffering a constant out migration o f  our youth , due to a 

14 lack of lucrative employment in our area, 

15 Therefore, in light of the �any safeguards i l lustra 

16 ted i n  this report for our land and water, we the directors 

17 o f  the Killdeer Area Development Corporation bel ieve that in-

18 dustrial development as outlined in this report is desirable 

19 

20 

21 

and needed for our area. 

Regulated industrial development in our 
.

area will  

result in a broadened tax base for maintaining schoo l s ,  city 

22 and county governme n t ,  as well as creating new jobs for our 

Z3 young people .  

U Also we w i l l  be doing our part in solving the 

� nation ' s  energy requ irements with our vast reserves of lignit 

2-23 

coal . 

MR . JOHNSON : Thank you, Mr. Combs . 

May I ask,  are there clarifying cOlTllllents of the 

panel? 

(None indicated . )  

MR .  JOHNSON : Thank you. 

I have no further cards from individuals who have 

indicated a desire to make coJtments at this time. I f  there 

is anyone 1n the audience who would care to provide comments 

10 on the accuracy o f  the study we will be glad to hear f rom 

11 you at this t1m�. 

12 MR. PETER A. SUD01t'SKY : Mr . Chairman __ 

13 MR. JOHNSON : Would you give us your name? 

IIR. SUOOWSKY : My name is Peter Sudowsk y ,  I 

l' farme r ,  and I 8.lIl a director of the Farmers and McKenzie 

l' Electric with an office in Watford C i t y ,  and our Board of 

11 Directors a l l  the time constant l y  work with energy, and i t  

18 is getting to the point where sometimes we have meetings 

19 with Basin Electric and the word is we are gOing to run out , 

20 and it seems like it is around the corner. But it seems that 

21 nobody wants to conserve pnprgy, everybody wants to use i t  as 

22 we please as we need it , and come to the switch and turn it 

23 on , and we have power . 

24 It is a fine thing , but these cooperatives and 

25 everybody always have to look ahead I have to p l a n ,  build 
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And so with that I woul d  like to leave and we just 

-- this energy has to from some place, and I guess it 

is f rom coal . I am not -- I don ' t  care for mini ng , mysel f . 

but there is the only source we have, and r guess we have 

i t .  It is there . That is all I have to say . 

MR. JOHNSON : Thank you. 

I s  there anyone else present who would care to 

10 make comment at this time? 

11 I f  there are no other conrnents at this t ime we 

12 will recess this hearing for a short whil e .  We w L i l  be here 

13 unt i l  9 : 30 as indicated to receive any additional (lorrment s .  

14 The hearing stands recessed until additiond.l comments are 

15 forthcoming. 

16 (Thereupon at 8 : 0 1  p . m .  the hearing was in recess 
until 9 : 1 5 p .m . ,  at which t1.me it reconvened . )  

17 

18 MR .  JOHNSON : We will reconvene the hearing at this 

19 time. 

20 Is there anyone else present who would care to make 

21 comment at this time? 

22 Seeing no one expressing a desire to CO!m1ent we 

Z3 will adjourn this hearing. Thank you . 

24 - - - - - - - -

CERTIFICATE OF REPORTER 
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'%h i s  1s t o  certify that the f oregoing p r oceedLngs 

before the <ltairman and Hearing Pan�l, in the ma t t� r  of 

We st-Central North Dakota Regional Env10rnmental Impact 

Study, held in the CotllIlunity BuUding, Kil ldeer, North 

Dakota, Was held as herein appears, and that this is 

10 the original trancr1pt t·hereof for the file of the Bureau 

11 of La nd  Kanag�men t .  

12 

13 

l' 

l' 

11 

18 

1. 

21 

22 

23 

" 
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For d e t a i l s  o n  W'hy t h e  NGPL proposal w a s  classified as 

a proposal in Level l development, see response ' 2 B .  
For information about the impacts t o  the area after the 

proposed action ends, refer to response '58,  paragraph 1 .  

For information o n  reclaInation, see response ' 5 1 .  

Note : The quotation starting o n  line 1 4  o f  the transcript 
is correct, except the first word should be destruction, 
rather than construction, and in line 2 3 ,  the word sledge 
should be sludge. 

1 9 8  
The areawide sources, as described in the Draft Study, 

are the hundreds of small individual sources of pollutant 
emissions, such as furnaces used for space heating , unpaved 
road s ,  agricultural operations, and small industries. In 
contrast, the point SOurces are fewer in number and. larger 
in terms of individual pollutant emissions. The existing 
and projected areawide source emissions cannot be ignored in 
evaluating air pollution effects. The cWflulative total of 
areawide sources, although individually lower in emiSSions, 
could present a greater risk to human health, animal health, 
and vegetation than from the point source emission8 since 
the areawide emissions are typically released closer to the 
ground level, thereby resulting in higher pollutant concen
trations in the breathing z.one and vegetation environment .  
"Air Pollution Effec ts , "  Part I ,  Climate and A i r  Quality, 
addresses the SUbject at more length. 

The effects of air pollution upon animals including 
selenium responsive animal disease, is a180 included in Part 
1, but more research regarding sulfur emiS8ion influences 
upon selenium defic iencies in animals is needed . At the 
present time, a positive sulfur-selenium relationShip has 
not been established . Animal health symptoms, such as white 
muscle disease and. above-normal calf deaths, may be treated 
with a selenium-rich diet supplement such as a small amount 
of wheat bran. A veterinarian should be consulted prior to 
administering diet supplements, should t,hese symptoms occur . 
Research into this question will determine the cause of the 
selenium-responsive diseases noted on ranches in the Bismarck 
and Stanton viCinities, whether due to sulfur emission'" from 
energy conversion facilities or other factors such as animal 
stress or natural biological unavailability of selenium to 
the animal s .  

RESPONSE T O  COMBS TRANSCRIPT 

199 
The North Dakota State Department of Health h a s  received 

a petition to keep Dunn County as a Class II area. This 
petition is counter to a petition f iled earlier with the 
Department which requested reclassification of Dunn County 
to a Class I area. The petition for reclassification to a 
Class I area was referenced in the Draft Stud y .  The petition 
to keep Dunn County as a Class II  area was not referenced 
because the counter-petition had not been filed with the 
Department prior to publication of the Draft Stud y .  The 
matter of reclassification of Dunn County 18 pending before 
the Department. 

207 

1'1::: r.Ii.J.!f'F;R .\p· :A yn{)-;L(Hnf'I' eo:,r(':'�kTIOJII, Y.ILT.D:!;R. H .  vAl<. 
Jl"lhn C. C�bet f'reaUeDt 

� I? f'lIderal and )2 state aj;.nc!e8 cn"'plehd an env1re"'entlll 

;lftll1Ylliro ... r 8urb i" h , Dwl.n. He!, an, )o!ercer, MOrton, rliver an] 

' t."l"� :":o'lnt:,\,1'I nl"inl" t,., ., ... tll"rl'll coal leasir,,-. 

� �Ior·.t- :"Jo:ota ' l'I  lIIininr 18<' "enl1r-(>E! rest.orllt1cn of :nincd 
lDn<.I to leO ; of' its ori l'"inal produc thity.( FlIop� 15-repor t )  

� :lir ."tilnd>t.rd.s adoptee\ b t  H.e t • •  De. k .  !)oo �rtr.le"nt of ii�.lth 

art' .qu .... l to or !!lor" etrin. ent than 'e::i·_ rILl ':tandl!;rcs O,"lre lo-re!>ort) 

\:e r.oHce th.:l.t Hill study ( J  If,) lIIentions !I. petition circulated 1n 

�nn ':ounty to el!ltalllish IIIOre restrictive air standards. ( FII � e  6) 
Y : u r  r'·port f'lli la to note t ha t  the Dw"In Cc:untl Cithane Cc.aitt�e 

for CO':Tlllon :-:enee; Bob KOlwettl" , l'il1r!e�r, 1\. Du. Chaintlan; "u circulet�d 
a cO'Inter reHtion t .... r.eer Dunn County' in Class II e>r (tlo� rr"' sf'nt ) 

air at'l!lde.r�a. (·ver [.00 e1rn,.turea r."e hen recorded on theE'e pl'titironl! L and they .... ill be rrepr.ented at III t i�e to be decided by tl-at cO!l'r-ith·e. 

� r,.deral, state IIIn" local rect:lo.ticnl: concerninr w.;!.ter 

quality ate.n"ards will be obaerYllld . Theee regulat ion� would prot ect 

aurface wllter on Elt:ch preas iloilo lake �akak..:awea , Antelope Crf'ek, :'pr1ne; 

:::reek. AHrin Creek and the Knife River. 

.'.laC' .... h.re aprine-s or _ll:! are �eetro�'ed by n:ininr. !!line own.rs 

Ire cO.'TI'IIitt�d by federal and �tate statutes t o  replace lost wahr supp

liec. ( Ff, :e 18-rlPrnrt) 

� tYen und.r Level 2 develo ' ment . this report etatea that . 

t.otal of D.bout 5 townships in the 7 countl are« will be mined in about 

o )0 ye ... r periOl!. Thus in tHe 3C yur periOli onl:; ",bout 1*;';: of the 

total land lire. of the seve n counUl"e ","ould be dbturbed hy !!Iinirt!. 

Further, at any one time, only a c�ll frac tion of these 5 
t.ownahipll would be in an erodable 01" unveee tated condition. 

continued, 

� we art part of a rural area Elufterinr f'rOlll conlJt"lntl;t in

crene1Dro: taxI'. on our real estate. 

... 180 we I\re "u'f!lrin� ::J conatant out .i!1'ation o f  our youth, 

"" .. t.'" ,. 1"1:'" ror :lIcr"t.1ve ft ... nlor-�nt in our are ... 

� j .. U .. H of th,. 1!It\!'!" S."lf'� "\l4rdl!;; 1l1ul'lt:-ated i n  t:.ia report; 

for OUl" l.!.n� rd r .!.ncl .... nter. 10le thl' r!1rectorro of the I:illolel"r Arp.,") 

:�ye lo:mten� Cc::"por8Unn bel1p.ve that indu9tri.l deve lo�:M'nt :; �  
o"o.ltl1r.f'd ir. ttis re:cort if; dp.f'1r.o:t-lt. .. n1 n "' e �  .. ,! for O U l"  ar"'-. •  

:',<:>;· ·l ate.i inr.u�tr:'&.l develOpllt'nt. in ("O ur  ;...rca \,'i11 result i n  a 
liroaoene d  tax b"te for "toIlinhJnin'" ':'c�.oolet City 3nd (:cunty r-oveMinent 

a �  "ell as crea..t.ing nt">1 ;ot:s for our :;ov..'l-- YCr:';,,::'e. 

:,l::;o .... e �lill be dcin�' our f.&rt in .('!vin,:: t!;t nations enor .. y 

requirertentc �ith our V<lost rp.serve5 of Ii --:rite coa.l . 

I:illrlee r .  Area Dev�lo�::"Il"nt Cor�oration 
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S e e  response • 9 9 .  

IIRInEH C!MOT 

kiest-Centra' North Dak.ota Regfonal Envf rorftntll IlIIPact Study 
on Energy Deve 1 opnent 

I f  you do not wish to IIIIke an oral stltellel'lt today. but kOUld 1 1 ke 
to sut:m1t COllnents fn writing, this fol'll is provfded for your convenience. 

C()II[NTS: 

Just • Mte- The Killdeer Cu., ec.d.u1oa went. on. ntcord 
� 5, 1978 _Uaa &II be1r11 in rS'NZ' .r t.he nu.d7 
... t.rl&l lined in the ,...,.,... Drat"t Wut-Ceot.nJ. Jcrt.h D_ota _ 
a_,lonal In:r1I'OMent.&l blpact. St.udf 011 lDeZ'rr n....l�nt.. 

The C�ilJdon belie .... th&'i 1Ddut.r1&l dlql�t. u outlined 
18 needed aDd teu1ble. 

N ame :  Jerry Bender; 1��"J"v a � (?-....... .,., ,. 1 > "� 
Address :  KUldeei, Nor\.h Dakota 586bO 

YOY may submit your written COllments today by giving them to the person 
at the registration desk. or you may mail them to the following address 
by June 19 .  1978. 

Regional EIS Office 
1533 North 12th Street . Suite 2 
B f Slllarck.. NO 58505 
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Public Hearing 

in re 

WEST- CENTRAL NORTH DAKOTA REG IONAL 

ENV I ORNKENTAL IMP ACT STUDY 

Highway Department Aud i t o r ium 

B iam.arcK, North Dakota 

June 7th, 1978 

Hr. Ga ry J oyns on, Cha irman 
North Dakota Natural Resources Council 
B i s ma rck, North Dakota 

Panel Membe r s :  M r .  Charles Steele 
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Bureau of Land Management 
Dickins on, North DSKota 
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MR. JOHNSON: This session will p l ease come to orde 

Good afternoon, my name is Gary Johnson , I am the Acting 

Chaiman of the North Dakota Natural Resources Counci l and 

am today serving as the Presiding Officer 01 this hearing. 

This hearing i s  for the purpose of receiving infor-

mation , views, comments and suggestions concerning the ac-

curacy o f  the draft West-Central North Dakota Regional Enviro 

mental Impact Study on Energy Developmen t .  The study is an 

assessment of the cumulative impacts of p roposed coal and 

energy related developments in seven counties i n  west-central 

North Dakota which have a high potential for energy develop-

ment due primarily to coal and water resource availabil ity . 

A cooperative federal-state study effort was undertaken becaus 

01 complex resource ownership patterns which prohibit any sinl! e 

entity from making un i l ateral resource planning decisions. 

16 Our interest i s  in correc t i n g  errors in the draft 

17 study in ordpr to assure the best possible resource infomatio 

18 for decis ion-makers . This draft study makes no decisions con-

19 cerning energy development but rather analyzes the environ-

20 menta! consequences of proposals and various alternatives . 

21 Decis ions relating to spec i f i c  projects will be made on the 

22 basis of similar publ i c  review processes inst ituted by various 

23 aRencies . This hearing provides the State of North Dakota and 

24 the Bureau of Land ).!anaRement wlth the opportunity to receive 

25 comnents from the pub l i c.  and private sectors. This is in 

CA:��Zii�E�:���:��:: !���f::iES 
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addit ion to the .... ritten comments wbich have been received 

during the 7S-day review and convnent per�od which was 

scheduled to conclude on June 9, 1978.  

As a result at the date at this hearing,  which was 

moved back to accomodate as many interests as pOSSible,  the 

review period has been extended ten days until June 1 9 ,  1978.  

This hearing is one of eleven being held by the State of 

North Dakota and the Bureau of Land Management i n  six cities 

this week . The State of Korth Dakota and the Bureau of Land 

10 Xa.nagernent have apPOinted a panel to receive your comment s .  

1 1  Seated with m e  today a r e  Mr . Charles Steele,  

1 2  District Manager of the BLM in Dickinson , M r .  Gene 

13 Christianson of the North Dakota State Heal th Department , 

14 a.nd Mr . Bob Ka.iger, who serves a.s Federal Assistant ManaRer, 

IS Regional EIS.  

16 An official reporter w i l l  make a verbatim transcri t 

17 of this hearing. In order to ensure a complete and accurate 

18 record of the hearing, it is necessary that only one person 

19 speak at a time. Therefore, while this hearing is in session 

20 only the designated speaker and members 01 the hearing panel 

21 wil l  be recogn ized. 

22 There are several procedural guidelines which we re 

23 quest you observe during the hearing. They are : 

1 .  It is requested that a l l  statements be confined 

2S to your comments on the accuracy of the draft West-Central 

10 

II 

12 

13 
14 

IS 

CARNEY. GRAU$A." ANO ASSOCIATES 
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North Dako ta Regional Environmental Impact Study on Energy 

Development . 

2. This hearing is structured to receive informa-

tion concerning the accuracy of the study, not to debate the 

study . Publ ic ized inlomational meetings were previously bel 

on the study on April 3, -4, and S in Bismarck, Dickinson, and 

Hazen respect ivel y . 

The hearing panel is here primarily to clarify com-

ments .... here necessary . The panel is not here to engage i n  

debate o n  the study, but to a s k  clarifying question s ,  i f  

necessary , at t h e  conclusion of your rema rks . 

3. It is requested that speakers confine their 

remarks to ten minutes. 1 1  possib l e .  This request i s  made in 

order to accomodate all those who wish to make comment s  in 

regard to the accuracy of the stu� . We do not wish to be 

16 unrea.sonable in enforcing the ten-minute t ime l imit and will  

17 do BO only should excessive demands 01 time be made. 

18 4. For those of you who have both oral and 

19 written statemen t s ,  it is requested that the oral statement 

20 highlight the points you wish to make. You may choose to 

21 submit only a written s t atement . Copies 01 written statement 

22 should be identified with your name, address and the organ lza-

23 tions , if any , which you represen t .  When you are called to 

24 speak , copies of your ststement should be given to the report 

2S 5 .  Registration cards are available at the table 
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near the entrance to this room . I f  you have not registered 

for this hearing, please do so . If you wish to make a 

statement, either oral or writ ten,  at this hearing, we 

quest that you f i l l  out one of these cards. This card will 

be given to the presiding officer of the hearing who w i l l  cal 

upon you for your statement .  As you are called . and i f  you 

have a written statement , please present it to the reporter. 

We request that you begin your oral statement by stat ing your 

name, address , and the organization you represent , i f  any . 

10 The comments made here today w i l l  be addressed by 

11 resource specialists in proceeding from the dratt to final 

1 2  West-Central North Dakota Regional Environmental Impact Study 

13 on Energy Developmen t .  

14 I ask at this time it any cards have been received 

15 by individuals expressing a desire to speak? 

16 Is th.ere anyone present who would care to make 

17 con:rnents at this time concerning th.e accuracy of the Regional 

18 Environmental Impact Study? 

19 There being no desire trom the audience to subm i t  

20 comments concerning the accuracy of this study, I lI'ill de-

21 clare this hearing in recess at this time . The hearing panel 

22 and myself will remain present until 4 :  30 as previously in-

23 dicated for the receipt of any corrrnents which you or addi-

24 t ional individuals should care to malt e .  

25 The hearing is recessed at this time. 
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(Thereupon at 1 : 43 p .m .  the hearing was in recess 
unt11 3 : 59 p . m .  at which t ime it reconvened . )  

MR. JOHNSON : I f  the panel and the reporter 

ready we w i l l  call the hearing ·in session . 

Is there anyone present who would care to make 

com:nent on the hearing at this time? More correctly, com-

rnent on the Regional Environmental Impact Study at this 

time? 

order. 

Seeing none, I declare this hearing adjourned. 

(Thereupon a t  4 :  01 p ,m. the hearing was adjourned 
until 7 : 4 �  p . m .  of the same day , at which t ime it 
reconvened, ) 

MR. JOHNSON: The hearing will please come to 

Good evening,  my name is Gary Johnson, a.nd I am 

the Acting Chainnan of the North Dakota Na.tural Resources 

Counc i l  and &ro today serving as the Presiding Officer ot this 

hearing. 

This hearing i s  tor the purpose ot receiving infor-

mation , views , comments and suggestions concerning the ac-

curacy ot the draft West-Central North Dakota Regional En-

vironmental Impact Study on Energy Development . The study is 

an assessment of the cumulative impacts of proposed coal and 

energy related developments in seven counties i n  west-centra.l 

North Dakota which have a high potential for energy develop-

25 ment due primarily to coal and water resource availab i l it y .  

CARNEY. GRAUSAM ANO ASSOCIATES 
fI(G:::::�r:;:�rfft R::
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cooperative federal-state study e f fort was undertaken because 

of complex resource ownership patterns which prohibi t an.y S i ng e 

ent i t y  from making unilateral resource planning decisions . 

Our i nterest is in correc tinll: errors 1n the draft 

study i n  order to assure the best possible resource informa-

t i on for decision-makers . This draft study makes no deci-

sions concerning energy development but rather analyzes the 

environmental consequences o f  proposals and various alterna-

tives. Decisions relatinll: to spec ifiC projects w111 be made 

10 on the basis of similar public review processes instituted 

11 by various agenc ies . This hearing provides the State of �orth 

12 Dakota and the Bureau of Land Manall:ement with the opportunity 

IS to receive corrrnents from the public and private sectors . This 

14 is i n  addition to the written cormtents which have been re-

15 ceived during the 75-day review and cormtent period which was 

16 scheduled to conclude on June 9 ,  1978. 

17 As a result ot the date o f  this hearing, which was 

18 moved back to accomodate as many interests as pOSSible, the 

19 review period ha.s been extended ten days until June 1 9 ,  1978. 

20 This hearing is one ot eleven being held by the State ot North 

21 Dakota and the Bureau of Land Management in six cities this 

22 week . The State 01 North Dakota and the Bureau of Land 

23 Management have appo inted a panel to receive your conment s .  

24 Seated with me today are Mr . Jerry Pittman , who is 

25 with the Bureau ot Land Management in Dickinson , M r .  ("rene 
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Christianson, North Dakota State Department of Health , Mr. 

Robert Kaiser, who served as Federal Assistant Manager on the 

study. 

An otficial reporter will make a verbatim transcript 

of this hearing. I n  order to ensure a complete and accurate 

record of the hearing, it is necessary that only one person 

speak at a time . Therefor e ,  while this hearing is i n  sess ion , 

only the designated speaker and members of the hearing pa.nel 

will be recognized. 

10 There are several procedural guidelines which we 

11  request that you observe during the hearing.  They are: 

12 1. I t  is requested that a l l  statements be confl ned 

13 to your comments on the accuracy of the draft West-Central 

I. North Dakota Regional Environmental Impact Study on Energy 

15 Development .  

16 2. This hearing is st ructured to receive i n formati 

17 concerning the accuracy of the study , not to deba.te the study . 

18 Publicized intonnational meetings were previously held on the 

19 study on April 3 ,  4 ,  and 5 in Bismarck, Dickinson, and Hazen 

respect ively . 

21 The hearing panel is here primarily to clarify com-

22 ments where necessa.ry. The panel is not here to engage i n  

23 deba.te on the study , but to ask clarifying questions , i f  

necess ary , at t h e  conclusion o f  your remarks . 

25 3. It is requested that speakers confine their 
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remarks to t e n  minutes , i f  pos s i bl e .  Thi!'> request 1S made i n  

order to accomodatp a l l  thos;e who w1sh to make comments in 

rel':ard to the accuracy of the study . We do not w1sh to be 

unreasonable 1n �nforcin� the ten-minute t ime l imit and w i l l  

d o  s o  o n l y  s;hould excessive demands of t ime be made. 

For those of you who have both oral and written 

s t atements , i t  1S requested that the oral s t atement highl ight 

the pointS you wish to make . You may choose to submit only a 

w i rtten s t atemen t .  Copies of writ ten statements should be 

10 iden t l f ied W 1 th your name , address , and the orp:anizat ions , 

11 i f  any , which you represent. When you are called to speak , 

12 copies of your st atement should be p:iven to the reporter . 

13 5. Registrat ion cards are available at the table 

14 near the entrance to this room . If you have not registered 

1.') for this hearin!,:, please do so.  If you wish to make a state-

16 I men t ,  e i ther oral or written , at this hear inp: , we request tha 

17 you f i l l  out one of these card s .  This card will be given to 

18 the pres iding of fleer of the hearinp: who w i l l  call upon you 

19 for your statement . As you are cal led , and if you have a 

20 written statemen t ,  please present it to the repor ter . "e 

21 request that you bep:in your oral s t atement by s t a t i ng your 

22 name, address , and the organizat ion you represent , i f  any .  

23 The comments made here today w i l l  be addressed by 

24 resource spec i al i s t s  in proceedin!,: f rom the draft to final 

2.') West-Central liorth Dakota Regional Environmental Impact Study 
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Enerpry Development . 

Another memher of our hearing panel has appeared , 

Dw i ght , would you please j o i n  the other gentlemen seated i n  

front . 

This is M r .  Dwight Connor of the North Dakota o f f i c  

of Energy Management and Conservatio n .  

The first speaker who has indicated a desire to 

speak this evening is Dr. Don Hast ing-s . 

DR . HASTI�GS : Thank you very much. D r .  

JO Bismarck, North Dako t a ,  veterinari an . 

11 Seeing- that I had some input into the draft of the 

12 Environmental St atement , in reading it I thought some errors 

13 could be corrected and i f  you want to refer to page 108, whic 

I. under the sectlon of domest i c  animals, talking about studyinp: 

15 selen ium deficiencies , i t  is more or less indicated that we 

16 r�alize that o r  could realize that other s tack emissions are 

17 caus ing the problems as we have seen them in. our l ivestock , 

18 and I think possible the f i n a l  sentence in one , two , three, 

19 four -- the fifth paragraph under domest ic animals should be 

20 modi fi e d ,  in which the other trace elements that have been 

21 known to cause selenium defiCienCies , could cause problems . 

22 It sounds in t h e  written statement that -- that we have an 

2-1 idea that other -- these other trace elements are the 

24 our problems that we are seeinp: with our l ivestock. 

Looklng under the m i t i gating c i r cumstances I am a 

21 1 
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1 i t t l e  b i t  troubled in lookin!,: in areas in which the individual 

applicants shall take and monitor by some means , wnich is un-

known , probably research hasn ' t  particularly shown mp.thods o f  

monito�ing -- I do feel that that is a l i ttle loose a s  f a r  IlS� 
something that could protect the individual rancher. � 

And in the f i nal thing I would l i ke to say that I � 
l it tle b i t  concerned over situat ions in which we have 

apparent losses of either l ivestock or possibly crops becau!'>e 

of sulfur dioxide or other elements havinr: the abi l l t y  to 

damage crops. And if our appl i cants or if a power company 

1 1  is meet i n g  the i r  -- both t h e  State a n d  Federal levels o f  

12 ai r  qual ity , I really would l i ke the answer o f  the 

13 compan ies s t i l l  liable for the damage? 

I. And then secondly i s ,  how can my small rancher who 

15 has let ' s  say theoretically suf fered either l ivestock loss or 

16 damage to crop of alfal f a  los s ,  how is he able to p:et claims 

17 from an industry in an area that probably belonged or i n  

1 8  which three or four or t w o  sources a r e  possibly t h e  source 

19 of the problem? 

20 And I don ' t  know whether this is something that 

21 should be covered here or not , but I would l i ke to put it i n .  t 
22 Otherwise just reading briefly of the -- through i t , ; 
23 why I would say it is very well written and you should be 

24. commended on dOing an excellent job . 

25 This past year in our s ame valley where we i n i t ially 
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had l ivestock losses back i n  1966, we have had another 

rancher who had some -- very d i f f icult to diagnose problems , 

and whether or not it could be related to a -- the same type 

of environmental problem we saw i n  1966, it ' s  very d i f f icult 

to s ay .  But the rancher was I thought that maybe he would 

be able to come here tonight to explain what he had. I don ' t  

see him here , but i f  h e  does show up I would think you may 

be in terested in his testimony . �r--
Any quest ions? 

MR. JOHNSON: Thank you, Doctor Hastings. I w i l l  

ask , a r e  there a n y  questions o f  t h e  p a n e l  members for pur-

poses of clari f i cation? 

(None indicated. 

M R .  JOHNSON: Thank you very much. 

I have received no further cards from individuals 

indicating a desire to comment at this hearing.  

I w i l l  ask a t  this time i f  there is anyone i n  the 

audience who would care to make comment concerning the accura y 

of the West-Centra.l North Dakota Regional Envi ronmental Impac 

Study at this time? 

Seeing no response to that ques t ion , I w i l l  declare 

22 this hearing in recess at this time . 

2.1 The panel and myself w i l l  remain unt il 9 : 00 p . m .  

24. previously indicated to receive any COfmlents that may be 

forthcom in g .  This hearing is in recess . 
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( '%'hereupon at 8:01 p . .. .  the hearinK . 1. .  1n recess 
untl1 9: 18 p . 111 . at which tilDe it recollvened. ) 

MR. JOHNSON : I am calling the hearing back to 

order at this time. 

Ie there anyone present who would care to COfIII'Ient 

at this time? 

Seeing that tbere are none pree8nt .bo would care 

to ofter COI!IIIent .. t this time, th1e heariDg .tand. a.djourned. 

CAIlN('(. OMUIAM AND AUOCIAnS ....,.. .. NCIfUIIiOIIAI,. .IIOMI. 
".0 " ,. 

-xtCIna. ......,.,,, lIII01 

a:aTIFlCATE at Ul'ORTER 
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'Ih b  18 to cert ify thlt the foreloing proCltedina_ 

before the OI.alr.n .nd He.rina Pane l ,  lr!. the _CUr of 

Welt·Centnl Horth Dakota .. ,1onal !avlro�ntd lapact 

Study, held lr!. the Bah".' Dep,nc_nt AUd ltorlu.., Ih_rck. 

Morth D.kota, v.a held .I .  herelr!. .pp •• ra, .nd that thb 11 

the oriainll tnnacr1pt the reof for the file of the Bureau 
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RUPONSE TO HASTINGS TRANSCRIPT 

nOl 
We bel ieve tMt the para9raph in question 18 qualified 

suff iciently to u.ke it clear that the cause of the observed 
.. tabelic seleniua defic iency in the vicinity of Mandan 18 
still unproven. However, the last sentence in that para9raph 
would be MOre accurate if instead of saying" that the lIetala 
listed - . • • can also affect seleni\UII intake by animals 
. . •  " it said that the .. tals listed - . . . .. y be able 
to cause seleniua deficiency in SOIM ani.laals . • •  - I t  
should a l llO  be added that -the potential d9nificance of 
this probl_ in the .even-county study area is unknown but 
is believed to be not very 9reat becau.e the disea.e is 
unc�n and. can be effectively treated with vitaain E . ·  

Nitiqatin9 __ sures involvin9 IDOnitorin9 o f  trace 
el.ent concentration • •  re discus.ed on page 1 5 9 ,  column 3 ,  
tenth full paraqraph and. pege 1 5 1 ,  coluan 2 ,  first and. 
.econd. full para9raph • •  

Also see Part 1 ,  Cliaate . nd.  Air Quality, "Ani .. l 
Heal th Effect •• -

fl02 
Where 4aaages have occurred on or to private property 

a. a result of the operation of an ener9Y facility, land.
owners should contact the appropriate federal or .tate 
requlatory agency and their private attorney • •  

fl03 
aefer to the Cliaate and Air Quality Technical Supple

_ntJ and. Part 1, Cliaate and Air OUality. . 

IiIIORrH DA.OTA 
LEG!SLAT!VI[ 

COUNCIL June 7, 1918 

.... t Central !nviron.ental 
I.-pact Study 

Suite 2, Capitol Place 
1533 North 12th Str .. t 
Bie_rct, ND 58505 

Gentl .. n :  

At your open invitation, 1 wish to respond t o  the draft 
BnviroftlMhtal l.-pact Study, distributed recently to all 
intere.ted pertie.. First of all,  let .. say that the draft 
report is very veIl or9anized and extremely attractive. The 
effort that went into this to -.ake it understandable to the 
cit hens of North Dakota ia to be c�nd.ed. The fact that 
this ia a eo.pendiua of exietin9 knowledge is not to be 
understated.. It .hould be of 9reat use to a large number of 
or9ani.ation. in the years to �. There are, however, a 
nUliber of concernS and cQlllllll8nts that 1 would like to provide. 

PerMp. the MO.t visible pert of this study is the 
illu.tration.; it is iaportant that these be a. accurate and 
a. COIIPlete as po •• ible. ror this reason, 1 have spent moat 
of ray ti_ on this report reviewin9 those illustrations. In 
addition to the addendua, dated 9 March 1 9 7 8 ,  there are a 
nUJlber of corrections and sU9ge8tions that .. y help to improve 
the illustrations. Of general concern is the fact that the 
cited reference. for the .. ps and fi9ures are almost always 
aisain9 froa the referencea cited in the back of the report. 
ror ex_pIe, Map 2-20 citea EBDQna, Map 2-21 cites EIanlons, 
et aI . ,  Map 2-39 cit.a Araki , Table 2-68 cites Sweeney , Map 
r-Sr cites Lar.on, and Map 3-7 and an earlier 80il map cite 
Pointer. Thes. naaea are not included in the references cited. 

Additional specific concern. are aa liated: 

(1) Map 1-3. ·State Subsurface Ownership (100' or lea.) . "  
Thi. i a  extremely aisl.adin9 becaua. zero i s  les. than 
100', and 1 do not believe that this is intended to 
i-.ply that. 

(2) ri9ure 1-33, pege 17, "Total Strippable Coal- is mia
leadin91 1 aaaume you mean .. total coal propoaed to be 
stripped . ..  

• � ·I,  . � ,  ... r:n r fr." ,  St:eet • 8lSrT!urCk • NOrtt-, Dalce-Ia 58505 . (70')224· 3700 
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West Central Environmental 
Impact Study - 2 - June 7 ,  1978 

(3j Map 1-9.  The S and N should be explained on the 
map, not just on page 19 . 

( 4 )  Figure 2 - 1 .  "Occurance"--misspe lled. 

(5) Table 2-7. "Values Less Than Lo""er Detectable 
Limi t of 26 . 1 . "  Why, then, include 26. 1 for those 
months? 

( 6 )  Map 2 - 1 2 .  The classes should either be defined 
in the legend or a page reference noted. 

(7) Map 2 - 1 4 . Erodibility is either "severe" or "low" ; 
it seems illogical that there is no moderable suscep
tibility. 

( 8 )  Map 2- 18--out of place; i t  should precede page 4 1 .  

( 9 )  1\nimals section, page 4 8 f t .  cites relative densities-
relative to ""hat? Coyotes , for example , are high or 
10""; no moderate density. "Relative" should be 
explained in the text. 

( 1 0 )  Page 51, Threatened Animals--The Eskimo Curle"" is 
included no"" a s  extinct and should not be in that list.  
1\lso, "There has been a definite decline in prairie 
dog towns. � This statement is not valid.  REAP Report 
78- 4 ,  Vertebrates of South""estern North Dakota, by 
Robert Seahloom, states "Current estimates of numbers 
and total acreage of prairie dog towns in North Dakota 
are greater than those reported by Grondahl ( 1 9 7 3 )  
and Bishop a n d  Culbertson (19 76 ) "  (page 3 8 7 ) . 
Seabloom hypothesizes that an increase in numbers is 
probably due to cessation of poisoning programs in 
North Dakota. 

( I I )  Page 5 2 f f .  There are no paleontologic sites included 
in this report. Such sites have been identified 
{REA.P Report 77- 3 ,  Paleontolo ic Sites in North Dakota 
(through 1 9 7 6 ) , F. D. Hal an , Jr. . T ese s ould be 

evaluated in the report. 

( 1 2 )  Map 2-39. Visual Sensitivity Zones are not readily 
understandable from the map or the text, e . g . , why 
are the zones bordering existing roads? 

West Central Environmental 
Impact Study -3- June 7 ,  1978 

(13)  Page 8 9 .  Stratigraphy--"1\ surface mining operation 
generally inverts the overburden . "  This statement 
is not true; Wincze""sk i ,  1 9 7 7 ,  unpublished M . S .  
thesis, UNO, refutes that supposition. 

( 1 4 )  Map 3-24 is grossly general i zed and, therefore, 
misleading. 

I trust that these comments ""ill be useful to you in the 
revision of the draft repor t .  Finally, I would like to add 
that the report, although very well done , i s ,  by necessity and 
design, very much generalized . Its usefulness as a rough 
planning document is very good ; it must not, however, be 
construed as a complete and detailed environmental assessment. 
The citizens of North Dakota must be made aware of this fact. 

JRR/ijh 
cc: John J .  Howley 

Very truly yours ,  

1\ssociate Director for 
Natural Sciences 

L 
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RESPONSE TO RE1\P LETTER 

U 0 4  
1\t t h e  l a s t  minute, it w a s  decided that .l t  would be 

helpful to add the authors as sources for a l l  " i n-house" 
maps, tables, and figures. The authors and their "et a l . "  
work groups are listed i n  Chapter 9 .  

U 0 5  
W e  feel that ownership o f  1 0 0 %  o r  less ""ill not be 

interpreted as zero. 

f l 0 6  
Total Strippable Coa l ,  a s  shown o n  Figure 1 -3 3 ,  page 1 7  

of the Draft Study, refers t o  the total coal resource that 
can be recovered by strip mining methods and not just. the 
coal that is proposed to be mined. Strippable coal is coal 
that can be mined ""here the maximum overburden to coal ratio 
is less than 10 to 1, up to a maximum depth of about 1 5 0  
feet, and a miniJnum coal thickness of a bo u t  5 feet. 

U07 
Corrections noted in Clim.ate and Air Qua lity, Part I .  

U 0 8  
The classes for Map 2-12 a r e  defined o n  page 3 5 ,  

column 1 o f  t h e  Draf t  Study, but should a l s o  have been 
included in the map legend . "Lo"" Hazard Areas" on Map 2-14 
should read "Lo"" to Moderate Hazard Area s . "  1\lso see response 
' 5 1 . 

f l 0 9  
Maps should folIo"" their first text reference. 

' 1 1 0  
The population density maps a r e  intended t o  generally 

sho"" where various wildlife species are most abundant .  
"Relative" means "comparative , "  i n  the sense that population 
densities in one area are compared ""ith population densities 
in other areas. This note should have been included on all 
such maps. 

According to the U . S .  Fish and Wildlife Service, the 
Eskimo curlew is not extinct. Fish and Wildlife Service ' s  
attitude i s  still about a s  described i n  their 1973 publica
tion titled, "Threatened Wildlife of U . S . , "  namel y ,  "1\ppar
ently very rare. Kno""n only from one or t""o migrants seen 
occasionally in spring migration, and one recent fall migrant 
specimen . No record since 1963 . Present breeding and 
wintering range unkno""n . "  

The comm.entor i s  correct in stating that prairie dogs 
are no longer declining, a s  stated by Grondahl ( 1 9 7 3 )  and 
Bishop and Culbertson (197 6 ) . Fish and Wildlife Service 
Wildlife Damage Control personnel substantiate the statement 

made by Seabloom et a!. ( 1 9 7 8 )  that the "black-tailed prairie 
dog is increasing in North Dakota, probably due to the 
cessation of government sponsored control effort s . "  1\lso 
see Part 1 ,  Aniraal s .  

U l l  
W e  question why a copy o f  the RE1\P materials RE1\P 

suggested ""e use ""as not attached ""ith the comment, but a 
copy of "RE1\P Report 7 7 - 3 ,  Paleontologic Sites in North 
Dakota" ""as obtained and revie""ed . This report was pub
l ished after the l iterature search for the Draft Study had 
been cOlflpleted . The publ ished RE1\P report added very little 
data to the l.nformation published in the study; ho""ever, 
several maps and additional data a s  to locat.ions of sites 
and kinds of fossils were deleted from the published REAP 
report. 1\ letter requesting the deleted maps was sent to 
REAP September 1 1 ,  1 9 7 8 .  1\s a result of other a ttached 
correspondence with REAP and the North Dakota State Histor
ical Society concerning justification of need And proposed 
charges ,  "\0 further effort was made to increase the level of 
analysis. 

UU 
1\s d iscussed in the Draft Study on page 55 and in 

1\ppendix 2 (page 21 4 ) ,  visual sensitivity mapping was based, 
in part, on major road""ay corridors. Visual sensitivity is 
high in areas frequently seen by II large number of people. 
Thus, the vie""ing distance froID. major roadways and other 
human-use areas becom.es a significant factor in the deline
ation o:fi" visual sensitivity zone s .  

f l 1 3  
O n  page 8 9 ,  column 2 ,  Stratigraphy, the second sentence 

should be revised to read "1\ surface mining operation 
general l y  brings deeper overburden near the surface a t  many 
places . "  (Winczewski, L . M .  1 9 7 8 )  

U 1 4  
T h i s  m a p  is highly general i zed since it is a composite 

of individual maps which are themselves quite generalized. 
The individual maps and compoSite are explained on page 1 1 2 ,  
column 4 ,  paragraphs 4 and 5 .  Despite the admitted general i
zations, Map 3-24 does, ""hen used in combination with Map 
3 - 2 5 ,  allo"" the identificat ion of areas, such as several 
sections in the vicinity of Stanton, ""here special concern 
for ""ildlife is ""arranted because of high wildlife values 
and potential reclamation problems in areas of current and 
future energy development. 



In. Re;:aly Refer Tol 
1792 (962) 
!-'Ir.. Lloyd .100. 
Aalliat.ant ni.rector 
HOrth D.Il!o:ota p�r-o 
316 �rth !>th Street. Su.ita S2i. 

.1-..rck, Ilorth Dakota 58505 
Dear Hr. JOOSI 

W 1 l 1�18 

One of' the Rl:AP CQftXlnta tad. on th-e Draft Weat-Central llorth Dakota 
Jteqional Enviro�nt41 lr\pact '!:tudy on Enerc;ry DoY.lo�nt was. "ThAIn! 
are no pa.leontolol'?:ic eitell 1.D.cl\ldf"d in this ref>Ortc. Such dtae have 
t>Hen identified (>CAP �TlOn. '1;-) Nueontolonlc Sites in �!orth D&.'tot.a 
throu.gh 197(;, F.O. liol lll1ld. Jr. } .  <:heae ahou.ld � evaluatad in thia 
ro?Ort."  

We recently ohtained II copy ot R.t1l.P P..�rt No .  77-] in order to uNlata 
paleontologic ovalu.,t:l.on. However, the dAte in the retlOrt ldantifylnq 

paleontolooic aitee '111411 not af"ll'Cific enough to dateZ"llline if disturbAncGI 
or destruction of any of tho aitoe would ocC'Ur. 'Z'l'Ia ro!"'Ort malt •• 
referenco to • nu.�or ot ��II and a liat ot eit.II .. Hpazate It_ •• 

1 underatand why the ... 011 and. Uatoo1 sitos vere not pubUehed in the 
rel"JOrt. However , �fore \0lil CAlI COIIIl?lete OUt' evaluetLon of l"l"loacts on 
J)",leontolOC')'lc rofMina, we ehould. haVGI co·,ica of the follovin('l _Oil and 
11atl. Plata I, r.wlfl ot :Iort'!l Dakota alloWln<'1 1,22� locatIons, Plate 12, 

IMp of :·Torton Countr. IIhoot 2 (northoe.et) , rlate 14. !!laP of :�rton 
County • •  heet l ("West) , and any additionAl ",!:I.t",. or Dl4pa Uwt include 
Punl'l. ftcLeGIn . Stark, �CtlC, and OU .... r Countloll. It  ia not.d that 275 
situ have �en l!1entified lil the reJlOCt lUI located 11'1 tho.e six counUell. 
I _ a1l;0 requoatinq AP?ON!u C to be INI'It to thb ofllce. 

It b undustood that the "1'. Glhowinq slte loc.lltloM and Uet.a ot dtae 
will not be pr:l.nt.l or revi Md an4 rrln.t.ad in thfJ SupplementAl to thfJ 
Pratt West-Ccntral Horth o.kot.a Rag":l.onal rn"ironr.ntAl 6tudy 0tI. EnIIrqy 
caWlIo�nt. 

The But vill re1aJ:lur .. REAP e. awropr1at. upon receipt ot th4I n<rualte4 
.ape and Ibte. 

962 , Brrey, lti, CY l 9/11/70 I x66l2 

Mr. W. David Darby 

Sincerely youre 

w.. �V1D DARIII( 
•• Davi� Derby 

Chiot, nr;a.n::h ot T-nvironlllenul 
Coordination 

. 

september 1 5 ,  1 9 7 8  

Chief,  Branch of Environmental Coordination 
West-Central North Dak.ota Regional 

Environmental Impact Statement 
Missouri Office Building. Room 105 
1200 Missouri Avenue 
Bismarck, ND 58501 

Dear Kr. Darby: 

This i s  to acknowledge receipt of your letter dated 
September 1 1 ,  1 9 7 8 ,  pertaining to location of paleontologic 
sites. 

A provision of the cooperative agreement between REAP 
and the North Dakota State Historical Society requires that 
requests for detailed summaries of site data or precise 
locational data must be referred to the State Historical 
Society for review and action. In com.pliance with this 
provision, I am fOnlarding a copy of your letter to 
Mr. James E. Sperry, Superintenden t ,  State Historical Society, 
for his response to this reque s t .  

If y o u  d o  not need exact locations of s i te s ,  REAP can 
provide sites located to the nearest section. There is a 
charge for this service and the cost would depend on the 
magni tude of search required to meet your needs. 

We wi l l  advise you of Mr. sperry ' s  decision as soon as 
it is received , unless he corresponds rlirectly with you. 

LL.J: i j h  
cc: Mr .  JameFl Sperry 

Sincerely, 

Lloyd L. Joo.!1l 
Associate Director for 

Environmental Assessment 

21 4 

f: �, S�C;:;�'"t);::��::� I_?2:��:Y 
Mr. Lloyd L. Joos 
Associate Oirector for 

En\li ronmenta 1 Assessment 
North Dakota Reg-ional En\lironmental 

Assessment Program 
316 North Fi fth Street 
Bi smarCk. North Dakota 58501 
Dear Mr. Joos: 

September 26. 1978 

I ha\le recei ... ed your letter of September 15. 1978. regarding release of speci f i c  
site locational data to  Mr. W.  Da ... id  Darty.  Chief, Branch of ErlVironmental Co
on:linatiofl. West-Central Mort'"' Dakota Regional [n\li ronmental Impact Study. for 
inclusion in the e\laluations presented in that document.  Mr. Darby has stated. 
in his letter to you dated September 1 1 .  1978. that the 1nfonnation requested 
wi l l  not be printed in such a form as to be a release of speci fic site locational 
data and that the i n formation is requested only for plannin9 and e\laluatory 
processes by Study personnel . 

Mr. Darby has requested copies of maps sho",1ng paleontological site locations 
",ithin the Study ' s  area of consideration,a copy of a IMP of North Dakota (Plate 1 )  
sho"'ing 1 ,225 s i te locations. and a copy of Appendix C o f  Hol land ' s  Report 77-3, 
Paleontological Si tes in North Dakota through 1976. While the Hi storical Society 
,",as no objection to release of the site specifiC data on paleontological sites 
"'ithln the Study area to Study personnel , it i s  my opinion that release of the 
base map of paleontological site locations i n  North Dakota and Appendix C.  ",hich 
incl udes tne speci fi c  locations of all  the kno",n paleontological sites in the 
state, is un'lfarranted at this time. If Mr. Darty demonstrates a legitimate need 
for spec i f i c  Iocational data for those areas outside the Study 's  area of con
s iderat10n. "'e may approve wholesale release of this data at that time. 

Should ei ther you or Mr. Darby na ... e any questions about this matter, please 
feel free to contact us again. i;el:, 

.... S l. Sp��y� 
Superintefldent .  State Historical 
Society of Morth Dakota 

rbdh Do�oto Rc>gior.oI. Envirorvn<:'f'1l:ol Rm:'IIm<>nl Program 

October 2 , 1978 
Mr. W.  David Darby 
Chief. Branch of Environmental 

Coordination 
West-Central North Dakota Regional 

Environmental Im.pact Statem.ent 
M.issouri Office Building, Room. 205 
Bismarck ,  ND 58501 

Dear Kr. Darby! 

JO�N J. MO ..... LEY D'.'OOOl 

As I previously indicated to you, Mr. James 
Sperry has control over release of the paleontological 
site location data you requested. Mr .  Sperry sent 
you a copy of his letter dated September 26 . 1 9 7 8 ,  
t o  m e  pertaining t o  this matter. 

I suggest that you furnish the required docu
mentation for release of the data needed directly to 
M.r. Sperry. If I can be of any further assistance 
please advise me. 

LL.J : sls 
c c :  Mr. James E .  Sperry 

. J:l� 5.2 1 • 31Cl �c·1r : ;t, 

Sincerely, 

. Vc, jl/� // 7 ·  / 
Lloyd L.  Joos 
Associate Director for 

Environmental Sciences 

' .  ,." 
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MR. JOHNSON : I would l ike to call this hearing to 

order. I would like to invite anyone who is interested i n  

t h e  proceedings o f  t h e  hearings to come towards t h e  front o f  

the room, i f  you would, p l e as e .  W e  don ' t  have microphone 

facil i t i es and this is a large room. If you are interes1:;ed 

you might care to move up towards the front . I also offer 

our apologies since we thought that Twin Butte was on tdountai 

time rather than Central time and realize that instead of a 

few minutes late we are an hour and f i fteen mi nutes late . 

10 apologize for that . 

11 Good morn i ng ,  my name is Gary Johnson, I am the 

12 Acting Chairman o f  the North Dakota Natural Resources Council ! 

I 
13 and am today serving as the Presiding Officer of this hearing.! 
1. 

15 

This hearing is for the purpose of receiving lnfor- I 
mation , views , comments and suggest ions concernln� the accuraJy 

16 o f  the draft West-Central North Dakota Regional Environmental 

1 7  Impact Study on Energy Development . The study is an assess-

18 ment o f  the cumulative impacts of proposed coal and energy 

19 related developments i n  seven counties in west-central North 

20 Dakota which have a high potential for energy development due 

21 primarily to coal and water resource availabi l ity . A coopera 

22 t i v e  federal-state study e f fort was undertaken because of corn 

2.1 plex resource ownership patterns which prohibit any sing l e  

24. ent i ty from mak ing un i la tera I resource pI anni ng dec is ions . 

2.') Our interest is in correcting errors i n  the draft 

CA��G��lE�EROAr6��:�:�?J� !�,��fi:;ES 
ROCHESTER JojINI<jESOU, &�tol 
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study 1 n  order t o  assure t h e  best possible resource informa-

ticn for decis ion-makers . Tbis draft study makes no decision 

concerning energy development but rather analyzes the environ 

men tal consequences o f  proposals and various 1.1 ternat! ves . 

Decisions relating to spec i f ic projects w111  be made on the 

ba.sis of si1T1ilar public review processes instituted by variau 

agencies . This hearing provides the State of North Dakota 

and the Bureau of Land Management with the opportunl ty to 

receiVe COlI'Inents from the public and private sectors. 'This 

10 1s in addit ion to the written cOTT'lTlents which have been re-

11 celved during the 7S-day review and �Oll'lnent period Which was 

12 scheduled to conclude on June 9, 1978 . 

13 As a result of the date of this hearing, which was 

1" moved back to accomodate as many interests as possible, the 

" review period has been extellded ten days unt i l  June 1 9 ,  1978 . 

16 This hearing is one of eleven being held by the State of Nort 

17 

18 

19 

21 

22 

23 

·24 

2S 

Dakota and the Bureau of Land Kanagement in six c i t ies this 

week. 'The State of North Dakota alld the Bureau of Land Ila.nage 

ment have appointed a panel to receive your cormnent s .  

Seated w i t h  m e  today are M r .  Jerry Pitman, who i s  

With t h e  Dickinson District office of t h e  Bureau of Land 

Kanagement . Mr. Dana Moun t ,  who is with the North Dakota 

State Department of Health. Mr. Robert Kaiser, who was the 

Federal Assistant Manager on the Regional Environmental Impa.c 

Study . 

CARNFI'. GRAUSA .... AND ASSOCIATES 
IIIQlsnll-fD �:J:w::t::,l 1I-(l"OIl-'US 

..otMUTliII. "INNESOTA 5MOl 
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An oUicial reporter lI'ill ma.ke a verbatim transcript 

of this hearing. In order to ensure a complete and accurate 

record of the hearing, i t  is necessary that only one person 

speak at a t ims . 'Therefore, while thia hearing is in session, 

only the designated speaker and members of the hearing panel 

w i l l  be recogn ized. 

'There are several procedural guideli lles which lI'e 

request you observe during the heari n g .  They are: 

1. I t  is requested that all statements be confined 

10 to your cOTTlTlents on the accuracy of the draft lest-Central 

11 North Dakota Regional Environmental Impact Study on Energy 

12 Development . 

l' 2. This hearing is structured to receive informatio 

14 concerning the accuracy of the study , not to debate the study. 

Publicized informational meetings were previously held on the 

16 study on April 3, 4 and 5 i n  Bismarck, Dick inson , and Hazen 

17 respect ivel y .  

18 The hearing panel is here primarily to clarify com-

19 ments where necessary . The panel is not here to engage in 

20 debate on the study , but to ask clarifying questions, i f  

21 necessary , at the conclusion o f  your remarks . 

22 3. It is requested that spealtere conUne their re-

23 marks to ten minutes , if possib l e .  This request is made in 

order to accomodate all those who wish to make corrrnents in 

25 regard to the accuracy of the study. We do not wish to be 

CARNEY. GRAUSAM AND ASSOCIATES 
II-lGIS1UfD ��:J:re:;:i IItl'OillTERS 

iIIOCMESTU . ..  I,.."ESOTA 5MOl 
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unreasonable i n  enforcing the ten-minute t ime limit and w i l l  

d o  so only should excessive demands o f  t ime be made. 

4. For those of you who have both oral and written 

statements , it is requested that the oral statement hi�hllght 

the points you wish to mak e .  Vou may choose to suhmi t only 

a written statemen t .  Copies of written statements should be 

identified with your name , address , and the organizations , 

if any , which you represent " When you are called to speak, 

copies o f  your statement should be given to the reporter . 

10 5. Registration cards are available at the table 

11 near the entrance to this room . If you have not registered 

12 for this hearing, please do s o .  If you wish to make a 

13 statement , either oral or written , at this hear i n g ,  we request 

14 that you fill  out one of these cards. This card will be given 

16 to the presiding officer of the hearing who will call upon 

16 you for your statement . As you are called, and if you have 

17 a written stateme n t ,  please present it to the report e r .  We 

18 request that you begin your oral statement by s�.at1ng your 

19 narue, address, and the organ iza t ion you represent ,  if any . 

20 The cOlmlents made here today wi 11 be addressed by 

21 resource specialists i n  proceeding from the draft t o  final 

22 West-Central North Dakota Regional Environmental Impact Study 

23 Energy Development , 

:M May I ask at this time if any speakers have been 

2S indicated? 

11 

12 

l' 

l' 

16 

17 

Shet t l e r .  

CARNEY. GRAUSA .... AND ASSOCIATES iII£G!STEiIIED :�OF:i:I�;:i IIEl'OlI-ffllS 
iIIOCHUffill .. 1"JjUOTA �5tol 
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Our first speaker this morning will  be Claryce 

MISS SHETTLE R :  I would l ike to present this formal 
repre sentat ivE' 

st atement as the authorized/of the Three A f f i l iated Tribes 

and its Director Lawrence Baker , who is the administ rator 

for the Tribal Government Development Task Force , and is the 

official colTltlent on the West-Central Regional Envi ronmental 

Impact Study . If. you would 1 ike I can read i t  into the 

record . 

MR. JOHNSON : Would you care to read i t ,  Claryce.? 

MISS SHETTLER : I will  sit down and do i t .  

M R .  JOHNSON , That i s  f i n e .  I 
MISS SHETTLEFI.: This assessment was an opportun ity � 

for the Three A f f i l iated Tribes to obtain badly needed tech

nical and socio-economic i nformation related to coal impacts . 

However ,  the tribes were never o f f icially given the oppor- :! 
tunity to delineate project plans for consideration in the 

18 proposed action. The affected tribal entit ies who would best 

19 benefit from this assessment were not adequately informed of 

20 the study golLls and benef i t s . As a result development 

21 scenarios were not considered for the Fort Berthold Reserva-

22 tion . This impacts the ability of the Three A f f i l iated 

23 Tribes to properl}' evaluate development opportun i t les for the 

:M physical resources . Impacts affecting Fort Berthold seem to 

25 be described only in terms of "sp i l l over" impacts instead of 

CA��G��TE�E�A:b���:��3
� !�,��fi:JES 
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13 

14 
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16 

17 

18 

19 

20 

21 

Z2 

23 

" 

25 
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11 
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evaluation of the cumulative impac ts from both On and o f f  

reservation development which realistically could occur. 

Wi th respect to the evaluation of "spill over" 

impacts to the reservation , it is felt that certain technical 

data is not of sufficient detail to evaluate site speci f i c  �5 
conditions . An examp le would be the use of North Dakota I:: ' 
general county maps to evaluate impacts to soils,  et cetera. � 

Concerning reservation social conditions there 1s � 
a lack of understanding of the inst! tutions in evidence on � the reservation. This particularly affects the assessment of 

housing conditions in I ndian corrmun it ies and related water, � 
sewer . and solid waste impact s .  L 

Jurisdictional issues are noted but not described l) 
in any extent with respect to key impacts .  Negative and � 
positive aspects of the principal jurisdictional issues 

should be documented for the benefit o f  all affected entit ies 

Several of the technical maps , geology and recrea- E 
tlon for instance, are illegible . In addition information � 

with respect to land use and w i l d l i f e  habitat is not given . 

This detracts from the abi l ity to evaluate the spill over 

impacts to the reservation situation. 

The assessment o f  a i r  quality is not considered �!:!� adequate in terms of the high development scenarios . 

The treatment of recreational impact l.S not site 

specific to any tribal plans or master plans for Lake sakakawef . 

4-10 

More detailed i n format ion is needed i n  or?er to be of value � 
to tribal authori t i es .  .. 

The Three Affil iated Tribes recognize numerous 

� 
historic sites in the impact area which have not been account� 
for in the impact study . Social and economic impacts were rot) 

� 
generalized and not quantif ied enough to be of value to 

reservation or corrmunity planners . 

No Indian community was judged to undergo the input 

into the REAP-ED models .  In our opinion Twi n  Butte as well 

as White Shield should have qualified as impact convnunities . 

As a resul t ,  it is extremely difficult for tribal cormlUnities 

to evaluate any discernable socio-economic impacts as a resul 

13 of the study. But it can be rationalized that many impacts 

14 

" 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

could conceivably occur. 

Employment/benefits accruing to the tribe are also 

difficult to evaluate since no specific approach (ED mode l )  

utilized to evaluate t h e  reserv a t i o n .  4 � 
Present land use planning and zoning was not de- � 

l i neated. There was only cursory evaluation of reservatl.on � 
land use . Land use on the reservation is not documented 

Various federal entit l.es under their trust responsi b i l it y  � 
relationship are in evidence to miti.ate social impacts and � 
:::: i ::e 

i:u:S:::e :::d 

a:: ::::::::::� ,:::::�e :::::n:::i ::1 
this conclusion is not expressed in the statement . '-" 

CARNE'!'. GRAU$AM A�D ASSDCIATES 
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Final ly , i t  i s  s t ated i n  the document that 

applicants have recognized responsibil ity to m i t igatl? im-

pacts on the reservat ion . It cannot be assumed that impacts 

will stop at the reservation boundary . 

And that concludes the comments from the Three 

A f f i l i ated Tribes 

MR. JOHNSON : Okay . The hearing panel members havl? 

any clarifying remarks or are they any questions concerning 

those? 

to MR. PITTMAN ' None. 

1 1  MR. MOUNT ' None . 

12 MR. JOHNSON : Claryce , I have just a coupl e .  In 

13 testimony gi ven at Dickinson on Monday night it was mentioned 

tbat N.r. Hugh Baker, who is associated with the Three Af-

" f i liated Tribes I believe , had not been contacted concern inl!," 

1 6  the prepara tion o f  this study . 

17 Since you were the individual on the study t eam who 

18 worked on the Indian affairs section , could you comment on 

19 tha t ,  please? 

20 MISS SHETTLER : Yes . I would like to s tate that 

21 apparently Mr. Reichert was misinformed or not properly in-

22 formed . Mr . Baker worked closely with me t h roughout at least 

23 three-fourths of the writ ing of the Impact S t atement . He 

" was given several drafts t h roughout the term of the Impact 

25 Statement to review and given 'the f i rs t  copy of the final draf 

4 - 1 2  

when i t  w a s  finished, a n d  he a l s o  coordinated between m e  and 

the Tribal Counc i l  on the Impact Statement . So h e  was fully 

aware of the Impact S t atement and what was going on with i t .  

MR .  JOHNSON : Just for t h e  record, what i s  Mr . 

Baker ' s  a f f i l i ation with the tribe? 

MISS SHETTLER : Mr . Baker is the Natural Resources 

Planner and Coordinator for the Three A f f i l i a t e d  Tribes , and 

he is also director for the Tribal Government Department Task 

Force . 

10 MR. JOHNSON : And the remarks you read in the 

1 1  record today were prepared by M r .  Baker? 

12 MISS SHETTLER: Yes , they were. And I believe I 
cooment 13 would like also to make one more/about the EIS , the Bureau o f  

15 

16 

17 

18 

19 

21 

22 

23 

24 

Indian Affairs did participate .  Staff from the Bureau o f  

I n d i a n  A f f a i r s  participated b o t h  on t h e  area level a n d  the 

local Fort Bertbold Agency leve l .  

MR. JOHNSON : Thank you. 

Is there anyone else present who would care t o  make 

convnent concerning the accuracy of the study? 

I f  not , this hearing will We will remain 

here , the hearing panel and mysel f ,  until 1 2 : 00 should anyone 

else care to have comments on t'he study. 

The hearing w i l l  be in recess at this t ime . 

( Thereupon at 1 1 ' 25 a . m .  the hearing was l.n recess 
until 1 2 : 07 a t  which time l.t reconvened.  

CA
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MR . JOHNSON : Let me cal l the hearing back to orderl 
at this t ime if I may . 

Are there any comments that you would care to make 

for the record at this t ime . We wou l d  be glad to receive 

them. 

S i r ,  you want to make a comment? Could you give 

us your n ame? 

MR . L INCOLN' Mike L i ncol n ,  Sr . ,  Twin Bu t t e . � 
My comme n t s  1S o n  sprlngs, that .1 t w l l l  affect the � 

springs of our commun i t y  or in our reservatlon from th.1s coal 

development in Dunn Cen t e r . 

MR. JOHNSON :  Are there any questions from members 

of the hearing panel in terms of c l a r i f y i n g  remark? I 
(No response indicated . )  

M R .  JOHNSON Thank you . 

16 S i r ,  did you want t o  make a conment concerning the 

17 comment period, the ab i l it y  to comment , for the record? 

18 MR . HOLEN: Sure , I speak for my s el f .  I think we 

19 shou l d  be reschedu l e d  for -- the hearing should be rescheduled 

20 so we can have !:lore t ime to get ITX)re informa t ion , and then 

21 more participation with t h e  people - - people to participate 

22 and make comment s .  I t h i n k  we would have more , you know, 

23 bet ter a l l  the way arou n d .  

24 

25 

10 

11 
12 

14 

15 

MR . JOHNSON: Would you givE" us your name? 

MR. HOLEN: Eugene Holen, S r .  

4 - 1 4  

M R .  JOHNSON: How m u c h  t ime wou l d  y o u  suggest? 

MR. HOLEN: About ten days . 

MR . JOHNSON : The hearing record as i t  c ur r e n t l y  

s t a n d s  i s  o p e n  un t i l  J u n e  1 9 t h . Y o u  h a v e  the opport u n i t y  to 

request an addit ional hearing as you are i n d i c a t i n g ,  or to 

subm i t. w r i t t e n  comment to u s  un t i l  the 19th of Jun e .  

1 9t h .  

please? 

MR , HOLEN : I defer to Mike, he is the man that --

.MR. LI NCOLN : Rehear i n g ,  I would say , before the 

MR, JOHNSON: A rehearing before the 19th? 

MR . LINCOL N :  Yes . 

(Discussion o f f  the record . )  J M R .  JOHNSO N '  Let ' s  open the record aga i n , your namT 
MR. HANDEGARD: Royal Handegard, repres e n t i n g  the 

16 Bureau of Indian A f f a 1rs at Newtown . 

17 We do not have an oral comment prepared, but w i l l  

IH submit a w r i t t e n  s t a t ement l ater . 

MR. JOHNSON : Any other comments for the record at 

20 this time? 

21 Thank you for your att endance , 

22 Seeing no further desire to comment for the record 

23 r w i l l  declare this hearing adjourned. 

24 (Thereupon at 1 2 : 1 3 p . m .  the hearing was adjourned. 

2 1 8  

10 

II 
12 

13 

4 - 1 5  

MR. JOHNRON ' The hearin� w i l l  p l ease come t o  order} 
Good aft ernoon . My name is Gary Johnson, I am the ! 

A c t i n g  Chairman of the North Dakota �atural Resources Council 

and am today serving as the Presiding O f f i cer o f  this heari n � .  

This hearing is for the purpose of rece iving inform 

t i o n ,  views , corrrnents and suggestions concerning the accuracy 

o f  the draft West-Central North Dakota Regional Environme n t a l  

Impact S t u d y  on Energy Developme n t .  T h e  s t u d y  is an assess-

ment o f  the cumu lat ive impacts o f  proposed coal and energy 

related developments i n  seven counties in west-central North 

Dakota which have a high potential for energy development 

due primarily to coal and water resource a v a i l ab i l i t y .  

cooperative federal -state study effort was undertaken because 

of complex resource ownership patterns which proh ibit any 

15 s i n g l e  e n t ity from making unilateral resource planning deci-

16 s l on s .  

17 Our interest i s  in correc t i n g  errors in the draft 

18 study i n  order to assure the best possible resource i n forma-

19 tion for decis ion-makers . This draft study makes no decisions 

20 concerning energy development but rather analyzes the environ-

21 mental consequences of proposals and variouS a l t e r n a t i v e s .  

22 Decisions relating to specific projects w i l l  be made on the 

23 basis of s i m i l a r  public review processes i n s t i t u t e d  by various 

24 agenCies . This hearing provides the State o f  North Dakota 

25 and the Bureau of Land Management with the opport u n i t y  to 
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receive comments from the pub l i c  a n d  private sectors . This 

i s  i n  addition to t h e  written comments which have been receive 

during the 75-day review and comment period which was schedule 

to conclude on June 9, 1978 . 

As a result of the date of this h e a r i n g ,  which was 

ITX)ved back to accomodate as many interests as poss i b l e ,  the 

review period has been extended ten days unt i l  June 1 9 ,  1978 . 

This hearing is one of e l even being held by the State of North 

Dakota and the Bureau o f  Land Management in six c i t ies this 

10  week. The State o f  North Dakota and the Bureau of Land 

11  Management h a v e  appointed a p a n e l  t o  receive y o u r  comments . 

12 Seated with me is Mr. Jerry Pit tman , of the District 

13 O f f i c e  of the Bureau of Land Hanagement ; Mr . Bob Wetsch o f  

14  the North Dakota P u b l i c  Service Corrrniss ion ;  Mr . B o b  Kaiser, 

15 who is the Federal Assistant Manager on the Regional Envlron-

16 mental Impact Study ; and Mr . Dana Mount of the North Dakota 

17 State Department o f  Health. 

18 An o f f i c i a l  reporter will make a verbatim transcript 

19 o f  this h e a r i n g .  I n  order to ensure a complete and accurate 

20 record of t h e  hearing , it is necessary that o n l y  one person 

21 speak at a time . Therefore, while this hearing is in s e s s i o n ,  

22 o n l y  the designated speaker and members of the hearing panel 

23 w i l l  be recognized . 

24 There are several procedural guideli nes which we 

2.') request you observe during the hearing.  They 
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1 .  I t  1s requested that a l l  st atements b e  confined 

t o  your cormnents on the accuracy o f  the draft West-Central 

North Dakota Regional Environmental Impact Study on Energy 

Development . 

2 .  This hearing is structured to receive informa-

ticn concerning the accuracy o f  the study . not to debate the 

study . Publicized i n formational meetings were previously held 

o n  the study on April 3, 4, and S in Bismarck, Dickinson and 

Hazen respect ively . 

10 The hearing panel is here primarily to clarify com-

11 ments where necessary . The panel 1s not here to engage in 

12 debate on the study , but t o  ask clarifying questions , i f  

13 necessar y ,  at the conclusion of your remarks . 

14 3. I t  1 s  requested that speakers confine their 

15 remarks to ten minutes , i f  possibl e .  This request is made 

16 i n  order to accomodate all those who wish t o  make comme nts i n  

17 regard t o  the accuracy o f  the study . We do not wish t o  be 

18 unreasonable in enforcing the ten-minute t ime l imit and w i l l  

1 9  do so o n l y  should excessive demands o f  t ime be made. 

20 4 .  For those o f  you who have both oral and written 

21 sst ateme n t s ,  i t  ls requested that t h e  oral st atement highlight 

22 the points you wish to make . You may choose t o  submit o n l y  a 

23 

25 

10 

II 

wirtten s t a t ement , Coples o f  w r i t t e n  s t atements should be 

i d e n t i f i e d  with your name, address, and the organizat ions , i f  

a n y ,  which you repres ent . When you are called t o  speak, copie 
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5. Registration c a rds available at the t a b l e  

the e n t r a n c e  t o  this room , I f  you h a v e  not registered 

for this hearing, please do so . If you wish to make a state-

men t ,  either oral or wri t t e n ,  at this hearing, we request 

that you f i l l  out one of these cards . This card w i l l  b e  give 

to the presiding o f f i cer o f  the hearing who will call upon 

you for your s t ateme n t . As you are c a l l e d ,  and if you have 

a written s t a t eme n t ,  please present i t  to the reporter . We 

request that you begin your oral s t a t ement by stating your 

name , address, and the organization you represent , i f  any .  

12 The comments made here today w i l l  be addressed by 

13 resource specialists in proceeding from the draft t o  f i nal 

14 West-Central North Dakota Regional Environmental Impact Study 

15 Energy Development . 

16 The first speaker we have today is Dr. Joseph 

17 Crawford. 

18 D R .  CRAWFORD : I arn not gOing to read all of this , 

19 I w i l l  make some references to i t . 

20 

21 

22 

23 

As I understand -- Joseph Crawfo rd . Haze n .  North • 

Dakota - - I understand , this study baSically addresses � 
impact as result of present and prospective coal development . 

Howe v e r ,  there is a section i n  the introduction - - I be l i eve 

down at the bot tom of the f i rs t  page of contents , i t  states , 

"Relationship to other projects and proposals 
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I n  there states , "Northern border pipe l i n e ,  northern 

t i er pipeli ne , "  and one l i t t l e  paragraph o n  Garrison Hydro-

electric expans i o n .  And that is a l l .  One l it t le paragraph 

on that , which states nothing t o  any consequence with regard 

to the probl ems that are going t o  be created as a result o f  

t h e  expansion o f  t h e  Garrison Hydroelectric d arn .  Nothing 

i n  there a t  al l .  

And I guess I want t o  speak, t o  address that today 

for the most part today , because the problems that are gOing 

10 t o  be created as a result of the proposed expansion of that 

11 dam are as a resul t of coal development . That is the pOint 

12 that we are gOing to stress . That ls s p e c i f i c a l l y  related to 

13 coal development , and i t  should have been addressed i n  the 

14 s t udy and has i n  no way been done, that is the problems that 

15 are gOing to be created - - socio-economic problems are going 

16 to be created as a resul t o f  that re-regu lation darn, which 

17 w i l l  have to be built i f  the darn is gOing to be expanded in 

18 t erms o f  energy produc t i o n ,  are gOing to be considerab l e . 

19 And that entire area should have been b rought to 

20 light and should have been discussed in the major text of this 

21 stUdy , and was not even touched upon. 

22 That , gentlemen, is error to put it m i l d l y ,  Negli-

23 gence I would say wou l d  be more of a correct term. 

The fact that i t  specifically relates to coal de-

Z5 velopment can only be pOinted out b y  those in the coal develop 
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ment business t o  talk about t h e  re-regulation dam. 

Now first o f  all would be the Corps of Engineers, 

which at their int er-agency meeting discussed i n  the Hazen 

S t a r ,  Thursday , October 20, 1 9 7 7 ,  ).Ir .  Richard Buse, the 

Corps of Engineers represent ative stated , that it was 

estimated that about 300 feet on each side of the Missouri 

River wou l d  be taken for the reservoir t o  maintain a level 

o f  1685 feet above sea level during operating flows . The 

pool would be s t a b l e  at 1682 feet when the hydro plant is 

10 not i n  operation . Buse est imated that the hydro plant wou l d  

II  be in operation only s e v e n  and o n e - h a l f  hours a d a y  to 

1 2  h a n d l e  the p e a k  power demand period. T h e  power w o u l d  be sold 

13 to electrical cooperatives for use i n  Minnesota, Wisconsin 

14 and Iowa, i n  addition to North Dakota. 

15 So the more people that are building coal p l a n t s ,  

16 it would seem on the surface the more demand is going t o  b e  

17 for more peak power. And they are gOing to be looking toward 

18 what for that more peak pOwer? They are going to be looking 

19 toward more hydro power , more expansion o f  the dam faci l i t y . 

20 Basin Electric represen tative , M r .  George Perasteva 

21 (Ph . ) ,  stated i n  a letter March 21st , 1977 to Mr. Gus J .  

22 Karabatsos, K-a-r-a-b-a-t-s-o-s , Chief in the Planning Di visi 

23 Department of the Anny, Missouri River Division of the Corps 

of Engineers, Omaha, Nebraska, "We would l ike to express our 

25 support t o  the hydro power additions including the additions 
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at Fort Beck and Garrison as well the Gregory County 

pump ing storage facil i ty . "  

Even the Board o f  Directors o f  Basin Electric have 

stated their unqual ified support for this kind of power . Why 

Because it w111  provide peak power for their coal generated 

or coal conversion facilities ,  In other words, the more the 

coal conversion h.cilities there are the more the demand is 

going to be for peak power , and where are they going to look 

for that peak power? At the Garrison dam for one . 

10 And what w i l l  that do? I t  will cause tremendous 

11 socio-economic impacts ,  especially socio impact. Not a word 

12 o f  that is addressed i n  this study , Not a word o f  it . 

13 There was the whole bUSiness that the construction 

14 of coal power generating plants is going to create that 

15 problem that they have d i f ficulty i n  being able to turn on 

16 and o f f  that power p l a n t .  But none of that problem is ad-

17 dressed in here. One of the Board of Directors o f  Basin 

18 Electric stated -- Andrew Mork, lI-o-r-k , stated i n  the 

19 transcript o f  the public meeting taken at the H i ghway Buildin 

zo State Capi tol grounds , Bismarck, North Dakota, December 12th , 

21 1977 , "In general a power supply company or cooperative i n  

22 the case of Basin usually has as part of i t s  capacity about 

23 20 to 30 per cent dedicated to peaking requirement s .  Based 

24 on our current estimates , based on electric member system 

25 alone , will require about 600 megawat t s  of peaking capacity 
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in 1 9 8 7 .  Basin Electric ' s  available peaking capacity for 

1987 consists of 280 megawatts of Department of Energy hydro 

peaking for the winter season, and 100 megawatts of Canadian 

peaking for the sWTlller season . I f  these arrapgements are 

completed and faci l i t ies constructed to bring this power to 

North Dakota and other rural electric consumers , Basin 

Electric w i l l  therefore require an additional 192 megawatts 

of peaking capacity for the 1986-87 winter season , and 350 

megawat ts for the 1987 SUrmler season . "  

That i s  where they presently are . That is not 

1 1  taking into consideration t h e  new power plant they a r e  going 

12 to be building, that they are now going to demand more peak 

13 power , probably from the Garrison Reservo ir or the Garrison 

14 Dam, .. hich again will cause tremendous impact to our area. 

15 I go on to quote in the same that , "There will be 

1 6  substantial benefits to the Rural Electric Cooperative of 

11 the State o f  North Dakota i f  hydro peaking and storage 

18 facilit ies are constructed along the mainstream o f  the 

19 lIissouri River. The Cooperative members which have in suc-

20 cessive annual meetings adopted resolutions calling for ad-

21 ditional capacities to be developed on the Missouri River , 

Z2 so that full potential for peaking capacity on the existing 

23 mainstream dams on that river can be realized . "  

" Then they are also continually calling for necessar 

25 authorization and funding from Congress to expedite the con-
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s t ruction o f  these projects.  

Why? Because for every power coal conversion 

facility that is constructed, the more peaking power they 

going to need. And where are they going for that peaking 

power? They are going to create more and more pressure to 

destroy what is left of the Missouri River by building more 

dams on the Missouri River to create peaking power. 

There are some company officials that feel dif-

ferently . Dale Anderso n ,  the President o f  Minikota Company , 

10 which is going to the coal mining business in Garrison area ,  

1 1  h a s  stated on many occasions they are opposed to t h i s  because 

12 o f  the damage it would cause to the environment . 

13 It is a volatile issue because what would that kind 

14 o f  peaking power generated from the construction of 

15 regulated dam, what kind o f  destruction would that do? Just 

16 this one proposal alone for the present re-regulation dam 

17 would destroy a minimum of ten miles of some of the most 

18 beautiful and accessible recreation area in our State . I t  

1 9  would turn that entire area into a slough, it would take 

20 2600 acres of the bottom land in the process ,  and what is the 

21 response o f  the people who are going to be doing that? 

Z2 They state that , "Wel l ,  it ' s  not prime fann land . "  

23 Well ,  the Corps of Engineers does a number of funny 

24 things . Basically there is hardly a river in the State that 

25 
can be categorized as prime farm land. Generally I suppose 
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the Corps is looking for work. I n  this situation there is a 

perfect object of the intention of the power companies , They 

are looking for work and the power companies have plenty for 

them to do . 

I have to refer you to your Own statement , page 119 

Recreation, "Impacts to recreation value at a l l  levels o f  

development would be caused primarily by physical disturbance 

on tbe land due to mining for facility construction and opera 

t i o n .  The site and sounds o f  mining and the changing i n  the 

10 population numbers and composition . A large population in-

11 crease and higher partiCipat ion in recreation pursuits would 

12 lead to significantly IDOre demand and needs for recreation 

13 areas and facility , "  

More demand for recreat ion . "Crowding 8.nd over-

15 use of existing faci l i t i e s ,  8. decrease in the quality o f  

16 recreation experiences requiring facilities for solitude, 

17 increased administrative and enforcement cost s ,  and increased 

18 vandalism would likely resul t . "  

19 A recent study of socio-economic impact of large 

20 energy facilit ies -- Mountain West Research, 1975 -- indicates 

21 the importance of leisure values and recreation facilit ies 

Z2 in energy impacted communities . Avai lahility of recreation 

23 opportunities is one of the IDOst frequently ment ioned items 

24 that residents like IDOst about their commun ity . Where recrea 

25 tion and entertainment facil i t ies were lacking, this is one 0 



4-25 

the most frequently mentioned items which cl.use concern . 

You state yoursel f ,  as a matter of tact , and yet 

not a hint ot not extending the use of that area . but not a 

hint in here of the destruction of that recreation area due 

to in effect coal development . I can ' t  believe it . I can ' t  

believe it . 

At the last meeting that you people had in Hazen we 

asked the questions about tha t ,  and nobody said anything abou 

i t . "Well , maybe we should look into i t . "  But apparently 

10 none of that has occurred. 

II In other words, what we are saying then 1s I when 

12 you yourself state here that we need more recreational 

13 facU ities , this type of activity 1s gotng to destroy sorne of 

what we do have.  

15 I n  your maps on page 1 1 9 ,  121 and 1 2 3 ,  at Level l 

16 Recreation Imp a c t ,  Level 2 Recreation Impact , and Level 3 

Recreation Impac t ,  maps 30-30, 30-31 , and 30-32 there is 

18 absolutely no note of the problem . 

19 As a matter of fac t ,  on your map on page 121,  map 

20 3-31 , you specifically show the area that will be destroyed 

21 area for additional use -- additional use zone, is the 

22 exact area right there. That ,!i l l  be destroyed. 

23 You actually state at Level 3 on map 3-32 that that 

24 specific area will be destroyed 1s an area of negligible 

25 senSitivity . There w i l l  be no -- nothing will oc'cur in that 

10 

II 

12 

13 

15 

16 

17 
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area . And that is the area that i s ,  according to the Corps 

of Engineers and last week ' s  statement they are gOing ahead 

as planned. 

Now acknowledging this and emphasizing the concerns 

of the area out here, there has been plenty . It ' s  been going 

for years . Plenty that could have been included in the 

statement long ago.  

For exampl e ,  the editorial connent is almost 

unan imoU2; . The editor, Oliver Borlaug, of the .ashburn 

Leader has condemned i t ;  the editor of the Hazen Star, 

Shelton Green has condemned it ; the Center newspaper has 

opposed i t .  Alroost a l l  the weekl.1es a.s a matter of fact of 

this area have opposed i t . No weekly newspaper has supported 

i t ,  not one . 

Last week at both the Republ i caD and Democrat 

District Conventions in McLean County ,  both political parties 

condemned it . The construction of re-regulat ion dam and 

18 increasing hydro power on the Garrison Dam. The city -- the 

19 Garrison and Washburn Civic Clubs have condemned it. The 

20 City of Washburn as a City government has made a statement 

21 against it . The City government of Hazen has expressed con-

22 cern about i t .  The Republican District Chairman from McLean 

23 Coun t y ,  Larry Borlaug, stated to me that Garrison 

24 diversion is controversia l ,  there is some support a.nd some 

25 opposition.  But he has learned of no support .  no vocal sup-
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port, no visible suppor t ,  anywher e ,  for the re-regulation dam 

const ruction on the Missouri River as a result of coal develoj: 

men t .  

Now let ' s  take a look a t  the environment impact for 

just a minute of this whole etric1ent energy proj ect ,  

would 1 ike to refer you t o  your own study here, page � 3  --

"el l ,  first of a l l , let me show you what area of the river 

this would destroy . This is a map that shows you the Missour 

River as i t  i s  now below the dam, going down to the Ci ty of 

10 Stanton Which is here. But the overleaf on here it will 

II show you the part of the river that will be destroyed. All 

of the bottom land existing just north of Stanton will be 

19 destroyed. 

'el l ,  "hat is in that bottom. land? This is a 

15 Federal now -- Federal agency that is prorooting this develop-

16 ment of this thing as a result of coal developmen t .  Ihat is 

17 in that area? Has the Corps of Engineers even bothered to 

18 look at i t ?  

19 lel l ,  let ' s  refer to your own Bureau of Land 

'" Management study , page �3 , the entire area is listed as a 

21 northern bald eagle spring a.nd fall migration The 

22 entire area. Bald eagle is on the national endanger�d species 

23 l i s t ,  and here you have one Federal agency that is helping to 

24 put this together, leave the whole thing out altogether, and 

25 another Federal agency, the Corps of Engineers , who wants to 

10 

II 

l' 

destroy i t . 
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Issues l ike this il lustrate the lack of real con-

cern for impact mi tigation , We have a lot of discussion in 

here on mit igation of impact . The Corps of Engineers says 

tbey have to build the dam to justify the care of the river 

banks . That is the next thing they have to do , because they 

ha.d to build the first hydro d8JTI to provide peaking power for 

coal generated power p l an t s ,  and as part of that in the 

original application, for the original Garrison Dam, was 

repair of the river banks . Now they are saying that they 

ha.ve to build a new dam to justify repa.ir of the river banks. 

13 In other words , mitigation of environmental p roblems in the 

first Garrison Dam just somehow went by the boards , apparent I 
15 If the re-regulation dam goes through we may very 

18 well be experiencing development with which we cannot cope. 

17 If the rs-regulation dam goes through we are i n  effect saying, 

18 "Go ahead boy s ,  build the coal conversion faci l i t ies , which 

19 ,,111 then dellland peaking power, and we w i l l  then continue to 

20 destroy the very recreation facility and access to fac il ity 

21 tha.t the impact study says are essential in the development 

22 area itself . "  

23 Ril{ht now, just to refresh your memory -- I am sure 

24 you are all aware of i t , under construction on line or in 

Z:5 the permit granting stage, just in terms of electrical con-
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version f a c i l i t ies now, we have the Coyote plan t ,  UPACPA plan 

at Underwoo d ,  we have Basin Electric APple Va.lley Station. 

we have Basin Electric at Stanton , we have UPA at Stanton . 

we have Mlnlkota at Center. a.nd we have Ga.rrison Da.m , 

4 , 860 megawatts of electricity within a 50-mile ra.dius o f  

Razen . Almost 5 ,  0 0 0  megawatts of electric! t y  ei t h a r  presentl 

on line, under construct ion , or in the conclusion of perm!t 

granting stages. 

Based upon an average home using 600 kilowatt hours 

10 electrlcty a month, tha t ,  gentlemen, alone is enough. elec-

11 trici ty to provide for a l l  the homes on North. Dakota, South 

12 Dakota,  Minnesota (including the Twin Cities ) ,  Montana., 

1 3  Wyoming , and JOOst o f  Nebraska. Gra.nted not industrial needs, 

1 4  but the housing needs of a l l  o f  tbose peopl e ,  within 8. 50-mil 

15 radium o f  Ha.zen . 

16 And now for 275 megawatts to provide peaking power 

17 for more of these coal generated f ac i l i t i e s ,  the propos8.1 is 

18 destroy ten of the remaining free-flowing miles of the Kissou i 

19 River and a l l  the recreation and environmental l i fe that is 

20 therein . 

21 Gent lemen , we need this document for protection, 

22 not for verbage. We need this for assistance, not for 

23 chatter. And it definitely has a long way to go . 

24 Mr. Metzger at the last session in Hazen -- Doctor 

2..� Metzger , with Govenor Link I s staff , stated that the govenor i 

concerned . The govenor is very concerned . That is grea t .  

Until last week the Corps ' statement states that we are up 

in this area misinforme d .  

Gentlemen , I don ' t  t h i n k  w e  a r e  misinforme d .  

think t h e  Corps of Engineers h a s  a l o t  to learn. W e  look t o  

t h e  govenor a n d  w e  look to you people f o r  assistance . 

We are not particularly opposed to coal developmen t .  

w e  are opposed t o  our way of l i fe being dissim1nated i n  the 

proces s .  That is why I presume you are here and tha. t is why 

10 I hope that you will do something about i t .  

1 1  Thank you. 

12 MR. JOHNSON : Thank you, Doctor Cra.wford. The panel 

13 is here to clarify positions on the remarks . 

DR. CRAW'FORD ; Thank you, I ' l l be glad to a.nswer an 

15 questions you have got . 

16 

17 

18 

19 

2D 

MR . JOHNSON ; Jerry? 

MR. PITTIiAN :  N o .  

),ffi . JOHNSON : Bob? 

MR. WETSCH: No , I don ' t  have a.ny . 

MR . KAISER: I got One.  When you are talking 

21 about -- you mentioned impacts regarding tbe re-regulation 

22 da..rn f rom social conditions, you are referring there to after 

23 it is bui l t  or during construction or both, or can you am p l i f  

24 on thu? 

2S DR. CRAW'FORD ; Wel l ,  after the re-regulation da..rn is 
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built there will be no recreation facil ities , there wl1l be 

no enlianIJered species in tha.t area, i t  will be destroyed. 

KIt .  KAISER: So you are talking then about recrea-

tion impacts rather than eocial as we look at it in here 

(study ) ,  social impact as rela.ted to doctors, to schoo l s ,  a.nd 

we ta.ke tba.t a l ittle d ifferent from recreation , which is 

activities . 

DR. CRAWFORD : Okay , I understa.nd that . I guess 

based on the statements that you ha.ve there on page 1 1 8 ,  I 

10 believe it is , tha.t you yourself state tbat recreation is 

11 almost an eseential service, and I guess I cla.ss1fy essen-

12 t ia.l service whether it is recreation or sewer and water a.s 

13 socio imp ac t .  

M R .  KAISER: But you are essent ially talk1ng about 

15 recreation activit ies along the river? 

16 DR. CRA'lFORD : Yes , a.nd preservation o f  endangered 

17 species. 
.I 
�r-. 

18 MR. JOHNSON : I ha.ve one , Doctor Crawford . 

19 At the informational meeting in Hazen you asked 

20 some questions concerning wa.ter resources a.nd the dam in 

21 pa.rticu l a r .  I believe M r .  Leonard of the USGS responded i n  

22 letter form to some o f  th.e concerns you ra.ised. Was that 

23 received? 

24 DR. CRAWFORD ; I received 8. letter f rom him explain 

25 ing -- I think a.bout a week or so ago, expla.ining that there 
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The question that r was asking Was primarily with 

regard to the amount o f  water los t .  He didn ' t think that 

would be very substa.ntial a.nd he ind1cated that in his letter. 

Tbat is why I didn ' t  mention i t  today . 

KIl. JOHNSON : I was just curious if you had receive 

tha t response . 

Thank you. 

I s  there anyone else present who would care to make 

10 comment on the accura.cy of t he study at tbis time? 

1 1  (None indicated . ) 

12 1m .  JOHNSON : I would repeat the record i s  open 

13 until June 19th for tbe receipt of written comments , sbould 

14 you care fa mail them to the Bismarck o f f ice . That address 

15 is on a sheet provided for your comments which is also 

16 availa.ble at th.e front table. 

17 I will ask once again if there are a.dd1 t ional com-

18 ments? 

19 (None indicated . )  

20 KR. JOHNSON : Seeing none, I will declare this 

21 hearing in recess . Should anyone else wisb to cormnent , pleas 

22 let me know . We w111 be here for the receipt of cormnents unt 1 

23 4 : 00 o ' clock, I guess it is that we have advert ised . 

24 This hearing stands recessed at this t ime .  

2S (Th.ereupon at 2 : 0 5  p . m .  the hea.ring was in recess 
until 3 ; 52 p . m . , at whi,cb. time t reconvened 
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WH. JOHNSON: For the record we will ca.ll the 

hearing to order and then we w111 adjourn until 7 : 30 p . m .  

t h i s  t ime . 

(Thereupon at 3 : 53 p .m .  the hearing was in recess 
until 7 : 35 p .m . , at which t ime it reconvened . )  

MR. JOHNSON : W e  will call the hearing to order at 

Good evening, I am Gary Johnso n .  I am the Acting 

Chairman of the North Dakota Natural Resources Council and 

am today serving as the Presiding Officer o f  this hearing. 

10 This hearing i s  for the purpose of receiving infor-

11 mation , views, conrnents and suggestions concerning the accura y 

12 of the draft West-Central North Dakota Regional Environmental 

13 Impact Study on Energy Development .  The study is an &ssess-

14 ment of the cumulative impacts of proposed coal and energy 

15 related developments in seven counties in west-central North 

16 Dakota which have a high potential for energy development due 

17 primarily to coal and water resource availab i l ity . A 

18 cooperative federal-state study effort was undertaken b'!!'�ause 

19 of complex resource ownership patterns which prohibit any 

20 single entity f rom making unilateral resource planning deci-

21 sion s .  

22 Our interest is in correcting errors in the draft 

23 study in order to assure the best possible resource informa-

24 tion for decis ion-makers . This draft study makes no decision 

25 concerning energy development but rather analyzes the environ-

10 

1 1  

12 

13 

l' 
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mental consequences of proposals and various alternative s .  

Decisions relating to speci f i c  projects w i l l  b e  made o n  the 

basis of sl.!nilar pub l ic review processes instituted by variou 

agencies . This hearing provides the State o f  North Dakota 

and the Bureau of Land Management with the opportunity to re-

ceive comments from the public and private sectors . This is 

in addition to the written conrnent s  wbich have been received 

during the 75-day review and cOlI'ITJent period which was 

scheduled to conclude on June 9, 1978 . 

As a result of the date of this hearing, which was 

moved back to accomodate as many interests as poSS ibl e ,  the 

review period has been extended ten days until June 1 9 ,  1978. 

This hearing is one of eleven being held by the State of 

North Dakota and the Bureau o f  Land Management in six c i t ies 

15 this week. The State of North Dakota a.nd the Bureau of Land 

16 M.anagement have appOinted a panel to receive your comme n t s .  

1 7  Seated with m e  today a r e  Mr. Jerry Pittman o f · the 

18 Dickinson office of the Bureau o f  Land Managemen t ;  Mr.  Bob 

19 Kaiser, who was Federal Assistant Manager of the Regional 

20 Environmental Impact Study ; Mr . Bob Wetsch of the North 

21 Dakota Public Service COlllnissionj a.nd Mr. Dana Mount, o f  the 

22 North Dakota State Department of Health. 

2 3  An Official reporter will make a verbatim transcrl t 

24 of this hearing. In order to ensure a complete and accurate 

2S record of the hearing, it is necessary that only one person 
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speak at a time . Therefore , while this hearing is in session, 

only the designated speaker and members of the hearing panel 

will be recognized . 

There are several procedural guidelines which we 

request you observe during the hearing. They are : 

1 .  It is requested that a l l  statements be con fined 

to your comments on the accuracy of the draft West-Central 

North Dakota Regional Environmental Impact Study on Energy 

Development .  

10 2 .  This hearing is structured to receive informati n 

11 concerning the accuracy of the study , not to debate the study 

12 Pub licized informational meetings were previously held on the 

13 study on April 3, 4 ,  and 5 in Bismarck , Dick inson , and Hazen 

I. respect ively . 

15 The hearing panel is here primiarly to clarify com-

16 ments where necessary . The panel i s  not here to engage in 

17 debate on the study , but to ask clarifying question s ,  i f  

18 necessary, at the conclusion of your remarks. 

l' 3. It is requested that speakers confine their 

20 marks to ten minutes, if possible. This request is made i n  

21 order to accomodate all those who wish to make comments in 

22 regard to the accuracy of the study . We do not wish to be 

23 unreasonable in enforcing the ten-minute t ime limit and will 

24 do so only should excessive demands of t ime be made. 

25 4. For those of you who have both oral and written 
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statemen t s ,  it is requested that the oral statement highl ight 

the points you wish to make. You may choose to submit only a 

written statement. Copies of written statements should be 

identified with your name, address , and the organizat ions, 

if any , which you represent . When you are called to speak, 

copies of your statement should be given to the reporter. 

5. Registrat ion cards are available at the table 

near the entrance to this room . I f  you have not registered 

for 'this hearing, please do so. I f  you wish to make a state-

10 men t ,  either oral or written, at this hearing, we request tha 

11 you fill out one o f  these cards . This card will be given to 

12 the presiding officer o f  the hearing who will call upon you 

13 for your statement . As you are called , and if you have a 

14 wirtten statement , please present it to the reporter. We 

15 request that you begin your roal statement by stating your 

16 name, address, and the organization you represent ,  if any . 

17 The comments made here today will be addressed by 

l' resource specialists in proceeding from the draft to final 

l' West-Central North Dakota Regional Environmental Impact Study 

20 on Energy Development .  

21 Has anyone indica ted a desire to speak? 

22 According to the registration cards no one has 

23 indicated s o .  

24 Is there anyone in attendance who would care to mak 

2S comment concerning the accuracy 01 the draft West-Central Nor h 
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Dakota Regional Development Impact Study at this time? 

(No response indicated , )  

MR .  JOHNSON: Since no OD.e has indicated a desire t 

comment on the study at this time, I will decla.re this hearin 

in recess until such time as someone should care to make 

comment or until 9 : 30 .  at which t ime we will adjourn , 

Thank you, 

(Thereupon a.t 7 : 48 p . m .  the hearing was in recess 
until 9 : 02 p . m  . .  at which t ime i t  reconvened . )  

MR. JOHNSON: We will reopen the hearing and 

adjourn. 
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CERTIFICATE OF REPORTER 

This is to certify thst the foregoing proceedings 

before the Cl'1.s irman snd Hearing Pane l ,  in the matter of 

West-Central North Da kota Reg ional Environmental Impact 

Study ,  held in the Coam.mity Build ing in Twin Buttes, North 

Dakota1 and the Armory, Beulah1 North Dakota1 were held as 

herein appears, and that t h is is the orig inal transcript 

thereof for the f i le of the Bureau of Land Manage_nt . 
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RESPONSE TO SCHETTLER TRANSCRIPT 

.115 
The Three Affiliated Tribes were presented with every 

possible opportunity to obtain and present solid socio
economic data through their tribal representative ' s  partici
pation in the Social and Economic Conditions work Group s .  

1116 
One of the goals of the Draft S tudy was to involve the 

public early in the process. As a result of this goa l ,  
seven public meetings were held, one of which was held in 
Twin Buttes on the Fort Berthold Reservation. Twenty-five 
people attended the meeting and expressed their concerns 
about the proposed study and the proposed development .  Those 
concerns were published in the Public Concerns document which 
was distributed to those who attended the meeting and requested 
a copy. 

As a result o f  concerns raised at the Twin Buttes 
meeting, an Indian Community Liaison was employed under the 
provisions of the Old West Regional Commission grant to the 
State of North Dakot a .  After consultation with the Executive 
Director of the North Dakota Indian Affairs Commission, a 
member of the Three Affiliated Tribes and a resident of the 
Fort Berthold Reservation was employed in this position. 
This person was located in the North Dakota Indian Affairs 
Commission Office to more effectively coordinate the study 
with the tribal entities, since the person was responsible 
for preparation of all manuscripts regarding impacts associ
ated with the Fort Berthold Reservation . The coordination 
and contacts that were made by the Indian Community Liaison 
are shown in detail in Chapter 9, pages 207 and 208 of the 
Draft Study. 

As the proposed development is descr ibed in the study, 
there are no energy proposals considered on the Fort Berthold 
Reservation. Therefore, impacts to the Reservation would 
only be those impacts that are associated with the development 
outside the Reservation . 

Also see responses • 9, • 7 1 :  Reichert ' s  testimony and 
panel discussion from the Dickinson public hear ing; and the 
remainder of Schettler ' s  testimony , the panel discussion, 
and the responses. 

The testimony given by Ms.  Schettler was said by her to 
have been prepared by a consulting firm in Billings, Montana ; 
to have been telephoned to Ms . Schettler the night before 
the hearing: and had not been seen by the Three Aff iliated 
Tribe s .  

N o  other Tribal representatives were present at the 
first Twin Buttes public hearing . A Fort Berthold resident 
requested that a second public hearing be held after Fort 

Berthold Tribal representatives, Bureau of Indian Affairs 
representatives, and residents could be better notified. 
The public hearing period was extended and a second public 
hearing was held on Fort Berthold . No Fort Berthold repre
sentative or resident attended . 

H17 
"From the soils point o f  view, this document can be 

very useful i f  it is used as a general planning document. 
The information can be used for overview studies of the area 
and to provide information on a regional basis. When specific 
management decisions will be made, this document can be used 
to provide preliminary information to be followed by more 
detailed studies . "  

"The information provided in this Draft Study will be 
useful to people making decisions on a regional or statewide 
basis. It will also point out areas where more information 
is needed . However, it will not replace the need for more 
detailed technical information which is needed to make 
management decisions on a site-specific basis . "  (Bruce 
seelig, PSC) 

H18 
The Indian Community Liaison prepared the Fort Berthold 

section of Social Conditions. 

1119 
The housing conditions on the reservation-and the 

attendant water, sewage, and solid waste impacts--would not 
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individual tribal members .  

H20 
Soil, vegetative, geological, and wildlife impacts are 

not expected to extend into the reservation boundary; there
fore, no jurisdictional issues are involved . 

Jurisd ictional issues relative to recreation impacts 
are discussed on page 121 of the Draft Study, and page 81 of 
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11am, trespasslng I and other misdemeanors by non-Indians 
could be difficult for tribal authorities to prosecute due 
to unresolved legal questions regarding Indian jurisdiction 
over non-Indians. 

The Fort Berthold Technical Supplement was written by 
the Indian Community Liaison, who also wrote or reviewed all 
Fort Berthold sections of the Draft Study. The Indian 
Community Liaison position was supervised by the Director of 
North Dakota Indian Affairs Corntnission (lAC) . Economic and 
social implications are included throughout the Study and 
the Technical Supplement. 



1 1 2 1  
Only limited information w a s  available o n  wildlife 

habitat conditions on Fort Berthold (see page 5 2 ,  column 1 ,  
paragraphs 7 ,  8 ,  and 9 ) . 

Several of the recreation maps, especially Hap 3 - 3 2  on 
page 1 2 3 ,  are admittedly difficult to use, and revisions to 
these maps are included in Part 1 ,  Recrea tion. 

1 1 2 2  
The propoSed action d o e s  n o t  include h i g h  development 

scenarios. 

1123 
Two site-specific planning efforts may have an effect 

on potential impacts to recreation in the long term. A 
recreational master plan on Lake Sakakawea is being devel
oped by the U . S . Army Corps of Engineers and should be 
complete by the end of 1 9 7 8 .  This plan will include alloca
tion of lands surrounding the reservoir and a detailed 
recreation facility development plan . Until the plan is 
complete, no additional analysis is possible. The Three 
Affiliated Tribes have proposed tribal management for seven 
areas along the shores of Lake Sakakawea . Because Juris
dictional questions remain unresolved , no action on this 
proposal is expected in the near future. Therefore , the 
tribal proposal would not affect the analysis of impacts to 
recreation reSOurces on the reservation. 

1 1 2 4  
Although all kno'om historical records at t h e  State 

Historical Society of North Dakota were consulted for 
historic sites important to the Three Affiliated Tribes, the 
only ones on record are the earth lodge villages along the 
Missouri River . These were mentioned in the text of the 
Draft Study . Inquiries with the Three Affiliated Tribes, 
through the Indian Comtnunity Liaison , elicited no further 
information on Indian related historic sites. 

1 1 2 5  
Refer to responses H 1 5  a n d  ' 118 . 

1 1 2 6  
Present land u s e  planning a n d  zoning o n  t h e  reservation 

was considered wherever available . The study team rel ied on 
the paid reservation representatives to supply necessary 
data. If the data was unavailable, no assessment could be 
made. 

1127 
Refer to responses 1 11 5  and t 1 l 8 . 

1 1 2 8  
Surface water availability w a s  aS9utn.ed because of the 

large volume o f  unappropriated water in Lake Sakakawea 
allocated to industrial purpose s .  I n  addition : 

1 .  Permits had been reques ted for the Level l projects. 

2 .  Only Coyote 2 Power Plant in Level 2 would represent 
additional major surface water use, and the quantity involved 
( 1 0 , 000 acre-feet annua lly) would not seriously jeopardize 
existing water rights. 

3 .  All o f  the Level 3 concepts were limited to mines only, 
and their water requirements normally are met at the sites. 
They have no need to import water . 

1 1 2 9  
It w a s  n o t  assumed that impacts would stop at the 

reservation bounqary. This is the reason the Indian Community 
Liaison prepared Indian Concerns sections for several components. 
These sections, and the Fort Berthold Technical supplement, 
we,re published for the purpose of making all known reservation 
data available. 

While some impacts--specifically on air quality, recrea
tion, and social and economic condition s-would extend onto 
the reservation, most impacts on the land-based components 
of 
the environment would stop a t  the mine boundaries or the 
plant sites.

' 
Significant impacts on water resources would 

be confined to the mine or plant or to its immediate neighborhood . 
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RESPONSE TO LINCOLN TRANSCRIPT 

tl30 
With the Hans Creek-Goodman Creek depreSSion between 

Twin Buttes and the proposed Dunn Center development ,  the 
likelihood of springs near Twin Buttes being a f fected by 
mining near Dunn Center is extremely remote . This is indi
cated on page 99 o f  the Draft Study . 

RESPONSE TO CRAWFORD TRANSCRIPT 

U 3 l  
The m a i n  goal o f  the Draft Study is t o  address the 

envirorunental impacts of potential coal development ; how
ever, there is a subheading entitled "Relationship to Other 
Projects and Proposals . "  This section shows that there are 
existing , or under construction, facilities that are energy 
related within the study area that would have an influence 
upon the potential impact s  o f  those proposals described 
within the proposed action. Likewise, there are other 
proposals that may have an influence, directly or indirectly, 
upon the environment that is to be impacted by the proposed 
action, but these other proposals are not coal related . 
These include oil and gas production, air quality petition s ,  
and t h e  Garrison hydroelectric expansion. 

Whether a power plant i s  needed depends on the demand 
that the users of electricity place upon the utility firms. 
This demand for more elctric power i s  independent o f  the 
type of plant constructed, L e . , coal fired, nuclear, hydro
power, oil fired. Since it requires years to plan, construct, 
and get a plant into operation, utility companies must 
project the demand for electric power . peaking power is 
also based on the demand of the user. However. this demand 
occurs at spec ific times each day when the users want the 
power at the same time . In order for tfle utility companies 
to meet the demands by the public, they must be prepared to 
supply additional power during those peak periods. The 
utilities estimate they must have between 20 and 301 of 
total plant capacity for this peaking power . 

The Garrison expansion has been described in the Draft 
Study. The power generated a t  Garrison 1s used at times for 
base load and for peaking power at other time s .  Basically, 
Garrison is. used for peaking power because it cannot function 
as a base load for more than a few months when it ' s  handling 
the spring runo f f .  The re-regulation dam would regulate the 
variation in flows as a result of the operation of the 
Garrison plant for peaking power . 

The proposal to expand Garrison i s  not the direct 
result of construction of the coal fired facilities. This 
expansion could be proposed with or without these facilities. 
It could also be proposed had the proposed action been 
looking at nuclear or oil and gas facilities. The expansion 
is proposed because of the increased demand for electric 
power by the publ ic. However, this demand could also be 
satisfied by construction of other peaking power type of 
facilities. S ince the goal of the study was to address the 
impacts from coal development, the Garrison expansion was 
not included as it is not directly related to the proposed 
action. The impacts for the Garrison exp",nsion and the re
regulation dam have been covered in a draft environmental 
impact statement prepared by the Corps of Engineers in 



February 1 9 7 7 ,  revised in May 1 9 7 8 . A final impact state
ment has not been issued . The Corps of Engineers i8 currently 
seek.ing authori:tation to do a phase I advanced planning for 
this project, but have not been seeking authori;tation for 
construction. 

I NATURAL GAB PIPELINE CDMPANY DF AMERICA 
122 South Mlohlglln A",_ • CNcago.IIIIr'Iaie 80803 

Mr . Robert D. Kaiser 
Regional EIS Office 
Missouri Office Building 
1 2 00 West Main 
Bismarck, North Dakota 5 8 50 1  

D e a r  Mr.  Ka i s e r :  

June 6 ,  1978  

The United States  Department o f  Interior , Bureau of 
Land Management ,  and the State o f  North Dakota have jointly 
published and are soliciting public comment on the Draft Wes t ·  
Central North Dakota Regional Environmental Impact Study o n  
energy development. Natural Gas Pipel ine Company of America 
(Natural) wishes to comp l iment both federal and state staff 
personnel responsible for successful completion o f  this ambi ·  
tious undertaking . The study provides the public .... i t h  a com
prehensive , easy to read and understand document that w i l l  
prove useful in arriving a t  future federal , state a n d  local 
government decisions on regional and national energy needs . 

Natural has strongly supported the preparation of this 
study from i t s  inception and the material and information fur
nished by Natura l ,  we believe,  has provided an important con
tribution towards the successful completion o f  the draft docu
ment. Natural has attempted to review the study objectively 
and the following l imited,  but important, comments are offered 
in the hope of further improving the final documen t .  

Public Finance 

I n  the summary document on Page 3 7 ,  Figure 23 presents 
a questionable conclusion. I t  leads the reader to believe ade
quate Coal IRipact Office funds will not becollle available until 
1982 when the Phase I plants come on line. In reali ty,  Coal 
Impact Office funds derived from ongoing coal production .... i l l  
be available a n d  will  s ignificantly exceed t o t a l  revenue needs 
with each succeeding yea r ,  particularly when the Phase I plants 
come on l ine i n  198 2 .  In fac t ,  over the 2 5 -year l ife o f  the 
Dunn County Pro j e c t ,  severance taxes,  energy conversion taxes 
and federal royal ties significantly exceed early impact cos t s .  
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Mr . Robert D. Kaiser 
June 6 ,  1978  Page 2 

The draft docullent on Page 1 28 substantiates the fact 
that Coal Impact Office funds will be ava i l able , stating that 
severance tax collec tions from over 16 mill ion tons of coal 
produc tion i n  the state , already in ex i s tence by 1 9 79 , would be 
ava ilable to local governments impacted by Level l Development. 
I t  stands to reason , these funds will be allocated to those 
areas mo s t  severely impacted by coal development in the state . 

The treatment of Federal Coal Royal ty in the draft docu
ment i s  of some concern. On Page 64 , the draft document shows 
that the state received about $ 2 0 , 4 5 0  a s  i ts share o f  roya l t ies 
from federal coal mined in 1975 under the old r a t e .  Significant 
additional revenue frolll this source can be expected a s  the Phase 
I projects begin to cOile on l i ne . This revenue source .... i l l  be 
substantial from federal coal mined for the NGP L Coal Gasifica
tion Project where approximately forty percent o f  the coal mined 
cons i s t s  o f  federal coal . Thi s  substantial source o f  state rev
enue should not be ignored when e s timating revenue to the state 
from a coal conversion fac i l i ty as shown on Page 100, Figure 3 ,  
o f  the Technical Supplement. 

Additional revenues to North Dakota from federal roya l 
t i e s  would be $4 , 1 5 8 , 00 0  using the Dunn County Pro j e c t  as an 
exampl e  wherein 1 3 . 8 6  lI i l l ion tons o f  coal will be mined, of 
which 4 0  percent i s  federal coal and a mine mouth coal cost i n  
1 9 8 5  of $ 1 2  per ton . 

( 1 3 , 8 6 0 , 0 0 0  x . 4 0  x $ 1 2  x . 1 2 5  x . 5 0  .. $4 , 1 5 8 , 000) 

Prehistoric and Historic 

The Prehistoric and Historic section of Chapter 4 ,  Page 
160 of the draft documen t ,  under the heading , "Additional En· 
forceabl e Federal Measures , "  i s  very thorough and expl ic i t in 
defining these addi tional measures that can be used to ensure 
that prehistoric and historic features are preserved. Natural 
supports protection o f  significant prehistoric and his toric 
features ; however , to state that a l l  1 1 9  sites within the NGPL 
Coal Gasification Plant Project area are s i gnificant and could 
possibly be nominated a National Register of Historic Places 
District,  strictly on informal comment by the State Historic 
Preservation Officer , seems inappropriate and unnecessary in a 
study of this magnitude. Certainly, areas of North Dakota that 
have not been surveyed as thoroughly a s  Natura l ' s  project area 
would reveal additional areas o f  archaeOlogical or h i s torical 
significance. 

Hr. Robert D .  Ka iser 
June 6 ,  1 9 7 8  P a g e  3 

NGPL has every intention of complying .... i th all  federal 
and state measures to fully mitigate the impacts imposed on the 
prehistoric and historic features by the proposed gasi fication 
plant in Dunn County .... hen federal and state actions will  al low 
the project to lIlove forward. In this regard, Natural expects 
to meet with the State Historical Preservation Officer to d i s ·  
c u s s  Natural ' s  intent t o  cooperate w i t h  that o f f i c e  in comPleting L appropriate measures to preserve historically significant s i t e s .  

R"H :my 
Attachment 

V��lC your s .  

A .  M .  Weiss 
Director 
Coal Development 



A number of minor errors and comments noted by our 
staff a r e  l i s t e d  below for your, considera t i o n :  

Summary Document 

1 .  Page 5, f i r s t  full paragraph, l i ne 4 - southwest should 
be southe a s t .  

2 .  Page 3 7 ,  Figure 2 3  

F i r s t  money bag i n  Level 1 and Level 2 should be 
2 8 5 ,  n o t  385 (see Technical Supplemen t ,  Table 6 7 ) . 

b. La s t  money bag in Level l should be 1 , 8 9 2 ,  not 
2 , 4 4 5  (see Technical Supplemen t ,  Table ( 7 ) . 

Last money bag in Level 2 should be 3 , 5 0 1 ,  not 5 , 3 1 9  
( s ee Technical Supplement, Table 6 7 ) . L 

Draft Documen t 

1. Page 2 ,  f i r s t  paragraph, l a s t  full l ine � s tudy , not V s t a tement . 

. .� , 
2 .  C r e d i t  should b e  extended to Amax Coal Company for 

face mining p i c t u r e .  L 3 .  Page 1 2 ,  fourth paragraph, l i ne 2 o n ,  not o r .  . 

Page 7 2 ,  map 2 - 4 5  - B a s i n  E l ec tr i c ,  ANG and MDU p r o j e c t s  �.= . 
not sho .... n on ma p .  

4 .  

S .  Map 2 - 4 6  • Diamond i n  legend d e s c r i p t i o n  should b e  C O l o re dtlll 
_

_ . 
g r e e n .  -y-

6 .  Page 7 9  thru 87 - C l imate and Air Qua l i ty section needs 
to b e  updated to r e f l e c 't recent g a s / o i l  d i s c o v e r i e s  and 
1977 Clean A i r  Act Amendmen t s .  

7 .  P a g e  R 1 ,  l a s t  c o lumn , f i r s t  paragraph, third l i ne from 
bottom - overburden m i s spel led L 

"!) R .  'Page 1 1 4 ,  second c o l umn , f i r s t  paragraph, third l ine · 
p l ant area should be s t udy a r e a .  

9 .  P a g e  1 1 4 ,  second column, l a s t  paragraph, third l i ne -
11 Knife River F l i n t  Quaries should read 5 Knife River 
F l i n t  Quaries and 6 l i t hic s c a tters . L 

Draft Document (Cont ' d . )  � 
1 0 .  Page 1 2 7 ,  l a s t  column, Public Finan c e ,  l a s t  t .... o sentences . :., 

(comment) Impact Office funds w i l l  be ava i l ab l e  from e x ·  L i � t i ng c o a l  production through the severance tax c o l l e c -

1 1 .  

1 2 .  

u .  

1 4 .  

1 5 .  

t10n s .  

Page 1 4 9  and 1 5 0  - Cl imate and A i r  Qua l i ty s e c tions need � 
to be updated to r e f l e c t  recent o i l / g a s  d i scoveries and �-
1 9 7 7  Clean A i r  Ac t Amendm e n t s .  

P a � e  1 5 4 , l a s t  c o l umn , l a s t  paragraph, s e c o n d  l i ne - Dunn l!' C e n t e r ,  not Beu l a h .  � 
Page 1 5 9 ,  t h i r d  colul'\n. l a s t  f u l l  paragraph. fourth l i ne ill 
from bottom - Table 1 - 1 0 should be T a b l e  1 - 3 .  t:.! 
Page 1 7 6 ,  f i r s t  column, recreations level I ,  fourth para - � 
graph, l a s t  sentence · (comment) Impact Office funds .... i l l  ::!.' 
b e  a v a i l a b l e  from existing coal production through the L- . 
severance tax c o l lections . . 

Page 1 7 6 ,  l a s t  colUmn, second full paraeraph - same com· e\ 
ment as above . 

Ci:!' 1 6 .  P a g e  1 8 4 . l a s t  column, l a s t  paragraph - same cOl'\ment a s  
above . 
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1132 
coal Impact Office f u nd s  a r e  indeed available a t  the 

present time; however, our analysis indicates that, based 
upon current dollar public service need s ,  costs would exceed 
revenues as indicat ed .  I t  should be remembered that the 
data presented in the Draft Study pertains to a seven-county 
area containing several proposed energy facilities and, as 
such, does not pertain solely to Dunn County and the NGPL 
pro ject. 

U33 
The status of nomination eligibility on sites in the 

NGPL project area remains informal only because neither BLM. 
nor the State Historical Society has initiated written 
actions concerning these sites. In several meeting s ,  the 
North Dakota State Historic Preservation Review Board has 
agreed in principle that the Knife River Flint quarries and 
assoc-iated sites are signif icant and could be nominated as a 
National Register of Historic Places District. 

Further information supporting the importance and 
association of the many sites on the NGPL project area has 
been developed since the draft was completed in July 1977 
(see Part 1 ,  Prehistoric and Historic Feature s ) . A large 
area in Mercer County has been inventor ied for prehistor ic 
and historic Bites (Dill 1978) in connection with mining for 
the ANG Coal Gasification Plant and Antelope Valley Power 
Plant. Although the area is less than 50 air miles from the 
proposed NGPL development, the site distribution is quite 
different. There were no flint quarries found ; and of the 
total 105 prehistoric sites inventoried as of September 1 ,  
1 9 7 8 ,  only 1 0  are lithic scatters. This would lend support 
to the district concept that the many lithic scatters 
surrounding the Knife River Flint quarries are related in 
some type of community, increasing the interpretive value of 
the comp lex as a whole, i f  i t  is treated an an entity rather 
than as separate sites. 

Further cOOlplexities are present beyond those presented 
in the Draft Study. For a district to be nominated to the 
National Register of Historic Places , its component parts 
must be identified . At present, from the archaeological 
viewpoint, the known boundaries of the site concentrations 
are arbitrarily def ined by the limits of the NGPL project 
area because only potential coal development areas were 
inventor ied . The presently known highest concentration of 
sites in the northeast portion of the study area, along with 
the major flint quarry just north of the study area boundary, 
is suggestive of the possible center of the potential district. 
Further inventory should be done north, east, and south of 
the IItudy area to better define the site distribution. I t  

is suggested t h a t  under "Other possible Measures" (Miti
gating Measures--Chapter 4 ) , BLM and the State Historical 
Society o f  North Dakota should work in conjunction to 
increase the archaeological data so that the exact effect of 
NGPL ' s  mining plans on the potential district can be better 
defined. 

1134 
Correction noted in Part 1 .  

'135 
Corrections noted in Part 1. 

1136 
Corrections noted in Part 1. 

1137 
A revised map showing a l l  projects is included in Part 

1 ,  Social Conditions. 

U38 
The irrigated land portion of the legend should be as 

follows : 
Irrigated land - more than 160 acres 

Irrigated land - less than 160 

This correction is noted in Part 1, Land Use. 

1 1 39 
See Part 1 ,  Climate and Air Quality , for updates on 

recent oil and gas discoveries and 1977 Clean Air Act 
Amendments. 

'140 
Corrections noted in Part 1,  Prehistoric a n d  His toric 

Feature s .  

114l  
This comment is not a t  odds with t h e  statement o n  page 

1 2 7 .  Existing coal severance and conversion tax revenues 
are ava ilable in North Dakota and are discussed in detail in 
the Draft Study, Chapter 2 ,  Economic Cond itions. 

1142  
S e e  Part 1 ,  Climate and A i r  Quality. 

1143  
Correction noted in Part 1,  Water . 

1144  
Correction noted in P a r t  1 ,  Animals. 



,US 
Correction noted. in Part 1 ,  Recreation. 

114.6 
S e e  response 114.1. 
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MR. JOHNSON : 'e w111 call this bearing to order . 

Good a.fternoo n ,  my n Lllle 1s Gary Johnson , I am the 

Acting Chairman of the North Duot .. Natural Resources Council 

and am today serving as the Presiding Officer o f  this hearing 

This hea.ring 1 s  for the purpose of receiving in!or-

mation , views, comments and suggestions concerning the accura y 

o f  the draft West-Central North Dakota Regional EnVironmental 

Impact Study on Energy Developmen t .  The study is an &8SeaS-

ment of the cumulative impacts o f  proposed coal and energy 

10 related developments in seven counties in west-central North 

II Dakota which have a high potential for energy development due 

12 primarily to coal and water resource ava.ilab i l i t y .  A coopera 

13 t i ve federal-state study effort was undertaken because o f  

1< complex resource ownership patterns which probibit any single 

entity from making unilateral resource planning decision s .  

16 Our interest i s  in correcting errors in the draft 

17 study in order to assure the best pOss ible resource infoma-

18 tion for decis ion-makers . This draft study makes no decision 

19 concerning energy development but rather a.nalyzes tbe environ 

2il mental consequences of proposals and various alternat ives . 

21 Decisions relating to speC i f i c  projects w i l l  be made on tbe 

22 basis of similar public review processes inst ituted by variou 

23 agen cies . This hearing provides the State o f  North Dakota an 

24 the Bureau of Land Management wi t h  the opportun ity t o  re-

25 ceive comments from the public and private sectors. Tbis is 

i n  addition to the written comments which have been received 

during the 75-day review and CO!mlent period which was scbedul � 
to conclude on June 9, 1978 . 

As a result of the date of tbis hearing, which was 

moved back to accomodate as many interests as possibl e ,  the 

review period bas been extended ten days until June 19 , 1975. 

This hearing is one of eleven being held by tbe State o f  

Nortb Dakota a n d  t h e  Bureau of Land Management in s i x  c i t ies 

this week . The State o f  North Dakota and the Bureau o f  Land 

10 Management have appo inted a panel to receive your cotml:ents . 

11 Seated witb me today are Mr. Jerry Pittman o f  tbe 

12 Dickinson office of tbe Bureau of Land Management ; Mr. 

13 Robert Kaiser, who served as the Federal Assistant Study 

14 Manager on the project ; and Mr. Gene Christ ianson , o f  tbe 

15 North Dakota State Department o f  Beal t b .  

16 An official reporter will make a verb atim transcrip 

17 o f  this hearing. In order to ensure a complete and accurate 

18 record of the hearing, it is necessary that only one person 

19 speak at a time. Therefore, while this bearing is in session 

2il only the designated speaker and members of tbe bearing paDel 

21 will be recogn ized. 

22 There are several procedural guidel1Des which we re 

23 quest you observe during tbe hearing. They are: 

1. It is requested that a l l  statements be confined 

25 to your comme nts on the accuracy of the draft 'est-Central 
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Nortb Dakota Regional Environmental Impact Study OD Energy 

Development . 

2. Tbie bearing i &  structured t o  receive informa-

tion concern ing tbe accuracy of tbe .study, not to debate the 

study . Public ized informat ional meetings were previously bel 

on tbe study on April 3, 4 ,  &nd 5 in BiBnlarck, Dickinson , and 

Bazen respectivel y .  

Tb e  beariD,g panel i s  here prima r i l y  t o  clarify 

cOlllDents wbere necessary . Tbe p&nel is not bere to engage in 

10 debate on the study, but to ask clarifying ques tions, i f  

I I  necessary , at t b e  conclusion o f  y o u r  remarks. 

l' 3. I t  is requested tbat speakers confine tbeir 

I' remarks t o  ten minutes, if possible. This request is ma.de in 

14 order t o  accomodate a l l  those wbo wish t o  make comments in 

regard to the accuracy of the study. 'e do not wish to be 

16 unreasonable in enforcing the t'en-minute time limit and will 

17 do so only should excessive demands o f  time be made. 

18 4 .  For those of you who have both oral and written 

l' stataDen t s ,  i t  is requested tbat the oral st atement bighlight 

20 the points youwisb t o  make . You may choose to submit only a 

21 written st atement . Copies of written statements should be 

Z2 identif ied witb your name, address and the organizat ions, 

23 if anY, wbicb you represent . 'hen you are called to speak, 

24 copies o f  your statement sbould be given t o  the reporter. 

" 

10 

11 

1. 

14 

5 .  Reg istration cards are available at the table 
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near tbe entrance to tbis room. If you have not registered 

for this bearing, please do so. If you wisb to make a etate-

lIen t ,  e itber oral or written, at tbis bearing, we request tba 

you f i l l  out one of tbese cards. Tbis card w i l l  be g iven to 

tbe presiding officer of the hearing who w i l l  call upon you 

for your statemen t .  Ae you are called, and i f  you bave a 

written statemen t ,  please present it to the report er . 'e 

request tbat you begin your orlll statement by stating your 

Dame, address , an� tbe organization you represent , i f  any .  

Tbe comments made bere today w111 be addressed by 

resource speCialists in proceeding from tbe draft to final 

'est-Central North Dakota Regional �nvironmental Impact Study 

o n  Energy Development .  

Our first speaker today w i l l  b e  Ilr. Denver Rossberg. 

MR. ROSSBERG : I am not sure that I am -- let ' s  get 

18 into tbe t h i n g ,  I possibly would submit some later, but right 

17 �ow J am not quite ready to - - tbis is pertinent to this 

18 discuss ion . 

l' MR. JOHNSON: Okay , thank you. 

20 I s  tbere anyope else present who would care to make 

21 commen t  concerning tbe accuracy of tbe draft study before us 

Z2 today? 

" 
" 

(Discussion off the record . )  

MR .  JOHNSON : I will repeat once again, whether 

25 there are any connents t o  be made concerning the accuracy of 

CARNEY. GRAUSAM AND ASSOCIATES 
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11 

12 

13 

14 

15 

16 ' 

17 

18 

19 

21 

22 

23 
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the study at this time? 

(No response indicated . ) 

MR. JOHNSON: Hearing no comments on the study I 

w111 declare this hearing in recess at this time. 

The hearing will remain i n  recess until such time 

as any individual cares to make a comment for the record or 

until 4 : 00 o ' clock, at which t ime this bearing will adjourn 

for the afternoon session . The hearing 1s recessed at this 

time. 

(Thereupon at 1 : 4 5  p . m .  the hearing was recessed 
until 3 : 56 p . m . , at which time it reconvened . )  

llR .  JOHNSON : 'e will call the hearing b ack to 

order at this time. 

Our next speaker will be Mr.  Chuck Rupe. 

lift. RUPE: My name is Chuck Rupe. I IU!] the manager 

of the Bismarck oftice for Natural Gas Pipeline Company of 

America. Our firm has made written comments on the Regional 

Ers, but I would just l ike to add a few comments on the study 

I attended the hearings or the meetings that were 

held wben the EIS was first agreed on between the BIJl and 

the State of North Dakota, and Dave Park of SLM outlined the 

kinds of cri tera and some of the goals for this study, and i t  

pleases m e  to see t h a t  IIIr .  Darby h a d  the foresight t o  see 

what kind of a document would result as a result of all this. 

2S He guaranteed it wouldn ' t  be a wheel barrel study, it would 
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be a useful document ,  small enougb that we would all be able 

to take in our way and use, and it is my compan y ' s  belief 

that as a l'ssult of this effort that the State and the people 

in this seven-county area now have a document that provides 

some accumulative information on coal development and the 

project and their impact ,  that they can use in dealing with 

the various levels that are proposed in the study . 

We compliment the profeSSional people that have 

served as the workers , the staff personnel on this study. 

10 We think that they have done a professional job , even though 

II it was difficult with all of the vast informat ion that was 

12 provided to them. 

13 We sincerely hope that the State and BLM will 

14. tinue to do these kind of things to aid people in the 

15 region and we appreciate the opportunity to participate in 

1. this . 

17 Thank you. 

18 MR. JOHNSON : I s  tbere anyone else who would care 

19 to make COlDnent at this t ime? 

20 

21 

22 

23 

24 

2S this t ime. 

(No response indicated . )  

MR. JOHNSON : I f  not , this hearing stands adjourned 

(Thereupon at 4 : 01 p . m .  the hearing was adjourned 
until 7 : 30 p . m .  of tbe same day , at which t ime it 
reconvened. ) 

MR. JOHNSON : I w i l l  call this hearing to order at 
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Good evening,  I am Gary Jobnson , tbe Acting Chairmall 

of tbe North Dakota Natural Resources CoUncil and am today 

serving as the Pres iding Officer of this hearing. 

This hearing is for the purpose of receiving in forme 

t i on ,  views , comrnen ts and suggeetions concerning the accuracy 

of tbe draft 'est-Central Nortb Dalcota Regional Environmental 

Impact Study on Energy Development . The study is an assess-

ment of the cumulative impacts of proposed coal and energy 

related developments in seven counties in west-central North 

10 Dakota which bave a high potential for energy development due 

11 primarily to coal and water resource availab i l i t y .  A coopera 

12 tive federal-state study effort was undertaken becuase of 

I' complex resource ownersbip patterns which probibit any Single 

14 entity from making unilateral resource planning decisions . 

l' OUr interest is in correcting errors in the draft 

16 study in order to assure the best possible resource informa-

17 t ion for decision-maker s .  Tbis draft .iltudy makes no decision 

18 concerning energy development but rather analyzes the environ 

19 mental consequences of p roposals and various alternat ives . 

20 Decisions relating to specific projects will be made on the 

21 basis of similar public review processes instituted by 

22 various agencies. This hearing provides the State of North 

23 Dakota and the Bureau of Land Management with the opportunity 

to receive COlDnents from the public and private sectors . Thi 

is in addition to tbe written comments which have been receiv d 
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during the 75-day review and comment period which was schedul� 

to conclude on June 9, 1978 . 

As a result of the date of this hearing,  which was 

moved back to accomodate as many interests as possible, the 

review period bas been extended ten days until June 19, 1978 . 

The hearing is tbe last of eleven being held by the State of 

North Dakota and the Bureau of Land Management i n  six cities 

this week . The State of North Dakota and the Bureau of Land 

Management bave appOinted a panel to receive your comments . 

10 Seated with me today are lIIr .  Jerry Pittman, from 

11 the Dickinson office of tbe Bureau of Land Management ; M r .  

1 2  Bob Kaiser I w b o  served as Federal Assistant Manager o n  the 

13 study; and IIr. Gene Christ !anson, who is with the North 
, 

14. Dakota State Department of Healt h .  

IS An official reporter will make a verbatim trans-

16 cript of this hearing. In order to snsure a complete and 

17 accurate record of the hearing, it is necessary tbat only 

18 person speak at a time. Therefor e ,  while this hearing 1s in 

19 session, only the deSignated speaker and members of the heari 

20 panel will be recognized. 

21 Tbere are several procedural guidelines which we 

22 request you observe during the hearing. They are: 

23 1. It is requested that all statements be confined 

24. to your cOftlllsnts on the accuracy of the draft West-Central 

2S North Dakota Reg10nal Env1ronmental Ilflpact Study on Energy 
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Developroent. 

2. This hearing is structured to receive informa.tio 

concerning the accuracy of the study , Dot to debate the study. 

Publicized In!orma.t1onal meetings were preiY'lously held on the 

study on Apr1l 3, 4 and 5 1n Bismarck , Dickinson, and Hazen 

respectively . 

The hearing panel is here primarily to clarify com-

mente where necessary . The panel 1s Dot here to enRage in 

debate on the study, but to uk clarifying questions , i f  

10 necessary , at the conclusion of your remark s .  

1 1  3 .  It is requested that speakers confine their 

12 rema.rks to ten minutes , if poslJlble . This request 1s made 

13 in order to accomodate all those who wish to make comments 1n 

If, regard to the accuracf of the study . I'e do not wish to be 

15 unreasonable in enforCing the ten-minute time limit and will 

16 do so only should excessi ve demands of time be made. 

17 4. For those of you who have both oral and written 

18 statements, it is requested that the oral st atement highlight 

19 the pOints you wish to make. You may choose to submit only a 

20 written statement . Copies of written st atements should be 

21 identified with your name4 addres s ,  and the organizat ions, if 

� any, which you represen t .  When you are called to speak, copie 

23 of your statement should be given to the reporter. 

" 5. Registra.tion cards are available at the table 

25 near the entrance to this room. I f  you have not registered 

10 

11 

12 

13 

14 

" 

16 

17 
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for this hearing, please do so.  If you wish to make a state-

men t ,  either oral or written , at this hearing, we request that 

you fill 9ut one of these cards . This card will be given to 

the presiding o f f i cer of the hearing who will call upon you 

for your statemen t .  As you are called, and if you have a 

written statement , please present it to the reporter. We re-

quest that you begin your oral statement by stating your name, 

address , and the organization you represent ,  i f  any . 

The corrrnents made here today will be addressed by 

resource specialists in p roceeding frOID the draft to final 

West-Central North Dakota Regional Environmental Impact Study 

on Energy Developmen t .  

A t  this time I would ask if there anyone present 

who cares t o  make COrmlent concerning the accuracy o f  the 

draft West-Central North Dakota Regional Environmental Impact 

Study on Energy Development? 

HR. VAN OSTING: As a m&tter of something on the 

18 record , can I ask a few quest ions? 

19 HR. JOHNSON : You certainly may . 
. ,... 

KR. VAN OSTING: My name is Will iam Van Osting, :!. 
21 Hensler, North Dakota ,  right across the river, six miles . 

22 I have quite a large farm there and they tell me 

23 there is Some 2 0  m i l l ion ton of coal, that is just an estimate 

24 made by Basin Electric, who needs tb.e coal, come right out and 

25 say they do want i t , the worst way now, but hesitate to come 
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out , you know , and place a value or price on it . So we are 

feeling out our way to see where we are at , so that we can 

make an estimate as to how much the cost of production will 

be , including a l l  the equipment and everything that we would 

have to have. and one has to have those figures. 

So the next thing i s ,  what procedure do you go 

through to get all the necessary pennits? An answer yes or 

right DOW rather than drag it over three or four ye&rs. 

The coal is all an my land, I own the land , out 

right, no debts , no nothing. Four quarters belong to the 

11 Federal government , that is four quarters of coal belong to 

12 the Federal governmen t .  That is homestead land and therefore 

13 they reserve the coal west of a line between 4 3  and 4 4 ,  I 

14. think it is , and so my coal is east of that l ine . That would 

15 be -- yes , the Nebo Road it i s  called, that would be six 

16 miles west of this , straight a mile south of Hensler , and 

17 everything east of the Nebo Road is not reserved by the 

18 Federal government ,  and in places quite a lot of coal there. 

19 For inst ance , I have a high line across my land and 

20 tar was placed -- they dug holes -- I am a little bit 

21 ahead, thef dug holes 13 foot for an angle towe r ,  one is an 

22 angle tower, an offset tower had to be a little heavier, and 

23 so they drilled holes 1 3  foot deep and struck coal . Good coal 

24 hard coal . I took pictures of i t .  Of course, th€'re was nobod 

" 

10 

11 

12 

l' 

15 

16 

17 

18 

there. But anyway , they won' t �ay me for the coal -- this is 
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Basin ElectriC, you see, they won ' t  pay me for the coal. They 

won ' t  make any agreement of any k i n d .  

I wanted t o  g o  t o  Court w i t h  it , b u t  t h e  boss here 

said n o ,  let ' s  stay out o f  Cour t .  So we stayed out of Court, 

and thers was a case lost I you know I becauee for the simple 

reason ,  and i t  was a good trial balloon , because that is gOin 

to come up again here and there. Because according to the 

contract you can ' t  build under a line or within so many feet 

of the l i n e .  They reserve the right to almost do &nything 

they want under that l i ne ,  for 120 feet I think 120 anyway , 

and it is a 4 4 0  l i ne -- supposed to be 340 l ine , but i t ' s  

already u p  to 4 4 0 ,  and my p o  i n  t o n  tha t ,  who owns the coal? 

Who owns the land really? I can ' t  mine 1 t, they won' d Iet 

me go un!ter with a piece of equipment ,  and so that is a ques-

tion that is going to come up later on , you know, then they 

start mining in there. 

That is why -- wel l ,  it is all something that was n ' t  

19 HR. JOHNSON : Since you have asked to be on the 

20 record , may I attempt to clarify your question as I understand 

21 

22 

23 

" 

" 

it? 

I t  eeems to me the last one you asked was, "Who 

owns the coal beneath that power l i ne?" 

And I thi nk tha t is a quest ion that an attorney can 

answer and we don 't have an attorney represented on this panel 

CARNEY, GRAUSAM AND ASSOC!ATES 
REGIST£REO :�OF:�:"t�3't RiPORfillS 

ROCHUTER . ... INHESOTA 66101 
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MR. VAR OBTIlfG: I didn ' t  e�ect you to , only 1 .1.8 
trying to briDg out the point that the companlee are not &1.& 

the up and up with the rural peop l e ,  you 8ee. So it 1s on 

of thoa. thinl's. You IUY. can ' t  an_ar i t ,  DO. Neither can 

anyone 11:1. town or 1n tbe State perhaps . that Is it , pertod. 

But nevertheless 1 t 18 one of those things. I bave 

to pay taxes on 1 t .  

Now there 1 s  a 20-mlle strip, six towers, I SO  feet 

..,ide, makes about 30 acrea . I pay about ,1 . 00 an acre all tha 

10 every year, on an escalating Beale at course. 

11 Those are the little gripes. Now maybe you can 

12 throw out all yOU want to because it 18 at no interest to you 

18 fel lowa , I don ' t  know who would be interested in i t ,  but I am 

14 just blowing elf steam, put it that way. 

l� And the point U ,  you tnow, there is a lot of truth 

16 to these fellows blocking the line , aad in Minnesota and a l l  

17 that . Now those lines they are direct current lines, they 

18 carry more load without line loss. That is of course to the 

19 company ' s  advantage, and that i8 good. But also some of thes 

20 so-called experts I have talked to, several of them in 

21 California and different places, the, say the corona effect, 

22 you know what that is , corona travels around the Wire, the 

23 

.. 

.. 

corona eftect is much greater and much more dangeroue to huma 

beal th . 

Be that as it i s ,  I don ' t  know . Don ' t  know a thing 

CAIIINI'Y. G",,"USAIIII AND A.$$OCIATES 
IIIG1STIUD PW)fIISlOlU.L ItlI'OIITlJItI 

' 0  lOX 10:1' 
IIDC .... ITUI. "."IIOTA IIMOI 

about that. bcep t ,  you listen to that. 

And we come through Illinois about three years ago, 

I think it was I Southern Illinois, looking for a cert8.in 

machine -- I went into Ranna Coal Company repair shed, and 

the boys showed me corn that had never ripened. This wa.s in 

December ,  that had never ripened. Now that 1s prime corn 

oountry , you know, where they raise a coup l e  of hundred bushel 

per acre , but under that high line nothing ripened. 

"el l ,  tbe farmers weren ' t  too mad about it because 

10 they could put it in for silage, which was all right. Only 

11 then you have to have -- you can ' t  use it youreelt , you have 

12 to have an outlet tor it . Corn you a.lways have an outlet. 

13 So a lot at things that were never mentioned, 

140 get into the paper , are going to pop up nO'W and thell. 

15 And what wl11 happen later on I don ' t  know. That 

16 is all the stuff , you kno. , a.nd of course here they don ' t  run 

17 those extremely high voltage yet . No. at -- there is one that 

18 goes clear into San Diego in Califorllia, it is at one mill ion 

19 volts, direct curren t ,  what that w111 do I don ' t  know . Of 

20 course, they stay clear of the cities with them. 

21 KR. JOHNSON : S i r ,  I think tbat you asked if you 

22 could cOlZlllent , and that should be rel8.ted specifically to the 

23 study tha.t has been prepared in addition to tbese remarks . 

.. MR. VAN OSTING: Yes, I don ' t  know what is all in 

26 the study to tell the truth because I haven ' t  had time to go 

CAIIINEY. QIIIAUSAIIII AND ASSOCIATlS 
ItIGlSTlIIID �ISIOIU.� ItII'OIITl'" 

' 0  IC»t IOU 
IIDClltlTI ... .. IIIII"IIOT ... . 1H1C1I 
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tbrough i t .  

KR .  JOHNSON : Then let me ask - -

KR. VAN OSTING: I kind o f  been browsing around a 

Ii t t Ie here and there , but -- as I say , you know, how can a 

tellow get to work fast. 

One guy h8.d the answer. he was 10c8.1 -- on the 

local planning board , he said, "I'hat the hell you asking me 

for?" He said , "Why don ' t  you bore holes, why don ' t  you 

bring in a mess of water wheel s ,  8.nd then you got the answer . '  

10 If you get what I mean -- outside of that why I 

11 don ' t  bave -- have anything to say, I guess . 

12 n. JOHNSON : Let me ask if any members of the 

13 panel wish to clarify any of these remarks or respond to 

I40 this test imony? 

MR. PIITltAN: I don ' t  have anything. 

16 MR. KAISER: Nothing. 

17 D. CHRrSTIANSON: I don ' t  have anything other than 

18 to say that some of the questions you raised I IUD not sure we 

19 can get the answers f0r them. 

MR. VAN OSTING : I f  you had the answers , you 

21 couldn ' t  make them heard. 

22 MR. CHRISTlANSON: Tbat would be the only conment 

23 that I would have here. 

MR, VAN OSTING: So that does n ' t  matter. I have 

got all the 8.nswers pretty well in my mind, you know . For 

5_19 

instance like coal ownerShip , well -- that is where it is not 

reserved by aDyone, they only ask the c08.1 ownership , but whe 

he Signs the dotted line on a high 11ne, that changes every-

tbing, see. Unbeknown to a lot of owners . 

So that is going to take a lot of court action to 

clear that stuff up . 

)(Fl.. JOHNSON : Thank you for your comment s ,  

KR. VAN OSTING: "el l ,  I 'm just blowillg off steam a 

little bit , you know. You get kind of so that -_ 

10 )(Fl. .  JOHNSON : Because we are seeking con:rnents 

11 8P�cUic to the study I will declare the hearing in recess 8.t 

12 this time unless someone else cares to make cormnent for the 

13 record . 

140 Anyone else? 

15 )(Fl.. VAN OSTING: I have asked that quest ion, you 

16 know, at the legislative hearings where you had several 

17 lawyers, you know, and all that . But they hesitate. They 

18 said, "I'e haven' t got the answer. I'e can give our personal 

19 opinion . "  But that will have to be tried in Court . 

So there is ever so many things that a fel low comes 

21 across and I have come across a lot at them, 

22 "ell, .e are -- the County CommiSSioners, as long 

I was one, you come across a lot of those quest ions . 

.. D, JOHNSON ; We w11 1  declare the hearing at recess 

25 at thls time . 

CAIIINEY, GAAUSAM ANa ASSOCIATES 
ItEG1STtlliD rRO�ESSIOll"'L IIEI'CIIITUS 

,0 1OX I03t 
IIDCH[STEiII. "'!NNESOTA IHOI 
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(Thereupon a t  8 : 1 1  the hea.ring .... s i D  recess until 
9 : 01 p . m .  of the same d .. y • ..  t .. bich time it recon
vened. ) 

KR. JOHNSON : I w111 call tbe be .. ring b .. ck to order. 

Tbis hea.ring 1s adjourned . 

CARNEY, GRAUSAM AND ASSOCIATES 
IIIGI.nlllt:o ''''OHAIOfiAI. IIIII''OIn'lIlS '0 10)( IOU 

JIOCMIITIlt . ..  lJl1ifl101A IMOI 

CERTIHCAn OF REPCltTER 
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1his is to urt ify that the foregoing proceed ings 

before the Olairman and Hearing Panel, in the m.atter of 

West -Cent n l  North Dakota Regional Environmental Impact 

Study, held in the County Court Houae, Washburn, North 

Dakota, was he-ld as here in  appears, and that thia is the 

original t ranscript thereof for the fUe of the Bureau of 

Land Management . 

CARNEY, GRAUSAM ANO ASSOCIATES 
IIIGIITIltIO """('aIOMAt lll�T1I1' 

' 0 10)( 1031 
�IITllt "!"'JI(IOTA 'MOI 
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RESPONSE TO VAN OSTING TRANSCRIPT 

1147 
sufficient fact. are not available for an appropriate 

response. The leqa1 questions should be referred to a 
private attorney. 

FEDERAL ENERGY Rl':GU1.ATOAY COMMISSION 

RJ:.GIONAL. OP'P'ICIE 

Mr. !dw'in Zaidl1ca 
State Director 

rederal Bu.11d1DI - 100. 3130 
230 South Dearbon. Strut 
C\lcaso, 11l1DOU 60604 

Bur.au of t.nd Manal .. nt 
Suite 2,  Capitol Place 
1533 North tvalfth Street 
B1e .. rck. Morth Dakota 58501 

Dear Mr. Zaidl1ca: 

JIDl. 9, 1978 

'I'bla 1a in r .. poa •• to the January 20. 1978. tun,alttal letter on pase 
one ot the Dr'att w..t-Central Korth Dakota .... iooal £nvirOCMntal r.pact 
Study on Iller.,. DevalopMDt. 

Our principal concern with devalopwlnu aflectina land and vater reaourc" 
i. the poeaible effect of .uch devalo,..ent. on bulk electric power bcil1-
ti .. and OIl natural sa' pipeline hcUiti... Since the pla.m.d ll1Prove
.ante in the propoaed lAvau 1 &lid 2 actiona IIIlco.paa. new fecUitiu tor 
both natural aaa and electric util1tiea. ve hay. review.d the report with 
coneiderable lntereat aDd a.nerally concur with ita overall praaantation. 
We note that the dte-�edf1c proposah are dealt with in individual 
Invirou.ental r.pact Stat.lMDta. 

The propoeed enerlY devalopwlnta rill require vater divareion. troll Lake 
Sak.ak.fte.a which will r .. ult in decrea .. d electric leneration et dowtuItr ... 
hydroelectric planta. n.ae enerlY 10 .... vill, however. be neal1aible 
in relaclon to the ovaull cer.,. saine that rill reault fro. the propoaed 
davelop_nu. 

W. hav. one epecHic corraction to otter and that ralates to the Dreft 

te.t, paae 202. The total hydroelactdc nerlY production in the Uniced 

Statea durins 1975 .bould be chaDaed froll 261 cll10n kilowatt-houra to 

261 billion kllovatt-hourt . 

Thank you tor the opportunity to review and c�nt on chia uc.llnt 
report. ��70Uro. 

Bernard D. Murphy 
"'siona1 Inaiuer 



RESPONSE TO FEDERAL ENERGY REGULATORY COMMISSION LETTER 

t l 4 B  
Correction noted in Part 1 , Alternatives. 

���.O��;;�ros:::t.;l 1IIJW10t. Bt.U4, Offloe 
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SlHI 
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We ihen prahlt.e. 
!be 1eas1na we oonie,te,. 
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We want.e' t.o mo • •  hai li •• a all abou.t.. 

1'bere were .e�iiD&a and bearlns' f'roa '72 t.o ' 78, 
1'he re.ulia, .e hope, are Doi t.oe law. 
i:� :f1��1·=·';i::;'U:� ;:!i io , • •  

Ve f'a'Y'Or .e"lo,..Di ihai l •  f'alr. 
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J)lIt.urD. Roo""li Pan olean alr, ..... Al..A8 : 
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Ve Die' io .oniin_ io 'rll1 f'lr 011 

_'<88 IItJB! ROf BE ALLOIIEP !O B1'0n.. 
AD. l'D4Uail"7 t.bai' .  a1re"'7 hIre, 
10 lei '. Sei In ,ear 
bd allow •• re .aiu.ral pe plani 11Shil 
Belp io ,rovlde UI .Uh heai aDd 11abt.. 
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NORTH DAKOTA GEOLOGICAL SURVEY 
UN!VERBIT'!' BrATION . CHtANO FORKS, N. OAK. S4202 .  AREA CODE 70t.tn-223t 

_ . ...... --
Weat-Central North Dakota 
Regional InvirODlllenral llllpact Study 
Suite 2., CapHol Place 
1533 Horth Twelfth Street 
lIi.urck, HD 58501 
Gentlemen: 

April 14, 1978 

We have examined. those portions of the draft copy of the Weat-Central 
North Dakota Regional lnvironmental IlIIpact Study of Energy Developra,ent that 
deal with geology. With respect to the deacriptions of the envirotUllent and 
IInvironaental ilRpacta in chapters 2 and 3, the report appear a to be reasonably 
accurate and auitably thorough. 

We have noted the following errors or cri ticislls : � 
1) the stre.&aa on the portion of the Drift Prairie diacussed 

(Topography: page 32) flow into the Sheyenne, Dot the Cheyenne 
liver, which ia in South Dakota. 

2) 'You ahould not _tate in the report that uranium in North Dakota 
is largely reaUicted to the southwest part of the state, 8a you 
do under "Other Kinerala" (p. 34) as an intensive aearch for 
uranium ia now being carried out on a state--wide scale. Rather 
than unequivocally writing off the remainder of the state, it 
would be better to say something to the effect that uraniua has 
ao far been mined only in aouthweatern North Dakota. 

3) Not nearly enough attention is given to the interrelationahips 
of the potential occurrence of coal and oil and gas on the saaae 
land . Chapter 38-15 of the North Dakota Century Code providea 
for the resolution of conflicts in subsurface mineral production 
and apecifically includes oil, gas, subsurface minerals aDd coal, 
including lignite. The Horth Dak.ota Industrial COIIIIIission has 
jurisdiction and authority to enforce the provisions of the 
chapter and the State Geologiat is charged with the responsibility 
and authority to enforce the rules and regulations of the Industrial 
COBl1ssion applicable to the provisions of the chapter. We have 
attached a copy of the chapter to this letter. 

West-Central North Dakota Regional 
EnVironmental IlIIpact Study 

Page 2 
April 14 , 1978 

One feature of the report that ve dislike is that the format requires 
repeating the sallie information several times. An example of this ia the 
treatment of fossils, in which we are yarned repeatedly of increased 
collecting pressures with increased development on pages 34, 89. 170 .  181. 
and 187 (and \llS.ybe more) . The same repetitive pattern occurs with respect 
to other geologic concerna and probably for other concerns as welL As a 
reault, the entire report is probably considerably longer than it really 
needs to be. tak.ing into account the infor\llS.tion it contsins. Please under
stand that we are awsre of the res sons for this format snd resultant 
repetiliveness, but still. it seerJls extravagant_ 

Chapter 4 through 8 of the Study adequately Bet forth the expected 
effects on the geology of mining. nonmining . etc. 

�9. � 
Q;o� -

P .  Bluemle 
Senior Geologist 

Sincerely. 

Assistant to the State 
Geologist 

L 



SUBSURFACE MINERAL PRODUCTION 38.15·02 

a&'tncy or officer thereof, for any purposes relating to the reclamation 
of any atrected lands. 

Bource: S, L, 1969, eh. 332, I 13, 

CHAPTER 38·15 

RESOLUTION OF CONFLICTS IN SUBSURFACE 
MINERAL PRODUCTION 

Seetion 
18·16-01 Policy, 
1S-15-02 Definition., 
18·15-03 Jurisdiction of commission. 

SK:tioD 
38-15·04 Procedure. 
38-15-05 Penalty - Injunction - Pro· 

vi,ions applicable 

38·15·01. Policy.-It is herehy declared to be in the public inter
est to foster, encourage, and promote the development, production, and 
utilization of all natural resources of coal, oil, gas, and subsurface 
minerals in a manner as will prevent waste and allow a greater ulti
nllite recovery of the natual resources, and to protect the rights of all 
owners so that the greatest possible economic recovery of natural re
sources be obtained in the state, to the end that landowners, royalty 
owners, producers, and the general puhlic realize and enjoy the greatest 
possible good from these vittll natural resourtes. 

Bourn : S. L. 1971 , ch.851,  I I. 

38·15·02. DefiniUons.-As used in this chapter. unless the context 
otherwise requires: 

1. "Commission" means the industrial commission. 

2. "Person" means any natural person, corporation, associatioll, 
partnership, receiver, trustee, executor, administrator, guardian, 
fiduciary, or other representative of any kind, and includes any 
department, agency, instrumentality, or political subdivision of 
the state. The masculine gender, in referring to a person, includes 
the feminine and the neuter genders. 

S. "Oil" means crude petroleum oil and other hydrocarbons, regard
less of gravity, which are produced at the wellhead in liquid form, 
and the liquid hydrocarbons known as distillate or condensate 
recovered or extracted from gas other than gas produced in as
sociation with oil and commonly known as casinghead gas. 

4. "Gas" means all natural gas and other fluid hydrocarbons not 
hereinabove defined as oil.  

6, "Subsurface minerals" means all naturally occurring element.!! 
and their compounds, and natural mineral salts of boron, bro
mine, calcium, fluorine, helium, iodine, lithium, magne�ium, .nitro
gen, phoHp'horl1s, potassium, sodium, and sulfur, and their com. 
pounds, oCt'tllTing more than five hllndred feet below the sUi'fat'e 
of the> Jann, 

38·15·03 MINING AND GAS AND OJL PRODUCTION 

6. "Coal" means all kinds of coal, and shall include what is known 
as lignite coal, unless a contrary intention plainly appears. 

7, "Producel'" means the owner of a well or wells, or mine Ot· mines, 
capable of producing coal, oil, gas, or subsurface minerals, 

8, "Contiicting interests" means those interests of producers which 
are in contiict, so that full production and utilization by one pro. 
ducer is prohibited or impeded by the interests of another pro. 
ducer of Ii separate natural resource. 

9, "Owner" means the person who has the l'ight to produce natura! 
resources either for himself or others. 

10. "Natural resources" means coal, oil, gas, and subsurface minerals 
as defined herein. 

11. "Waste" means the inefficient utilization of reserves of oil, gas, 
subsurface minerals, or coal, as the case may be, 

Sov.rte: S. L. 1971, ch, 351, § 2, 

38·15·03. Jurisdidion of commission.-The commission has contino 
uing jurisdiction and authority over all persons and property, public 
and private, necessary to enforce effectively the provisions of this chap. 
tel'. The state geologist shall act as a supervisor charged with enforc· 
ing the regulations and orders of the commission applicable to the 
provisions of thi� chapter. The commission has authority to make 
investigations it deems proper to determine whether facts exist which 
Justify action by the commission, The commission has the authority: 

1.  To require the furni.!l-hing of a reasonable bond with good and 
sufficient surety, conditioned upon the full compliance with the 
provisions of th is chapter, and the rules and regulations of the 
industrial commis8ion prescribed to govern, satisfy, and resoh'e 
contiicting interests among producers within North Dakota. 

2,  To resolve contiicting interests of producers of natural resources 
which cannot be voluntarily concluded by them in the public in· 
terest to eliminate waste, to the end that lhe producer, land· 
owner, and mineral owner realize the gre.ll.test possible economk 
advantage. 

3. To promulgat� and to enforce rules, regu lations, and orders to 
effectuate the purposes and intent of this chaptel'. 

Sour.,.: S, L. 1971, eh. 351, § 3. 

:�8.15·0 f.  PrO<'edure.-The administrative procedure involved in the 
adoption of any rule3 01' reglll:.ltions, 01' the issunnce of any orders, by 
the commis.-:ioll under the provi�ions of thi!:l chapter �hnll be in accord· 
Illlce with the pl'o\'i�ions of chapter 38-08 governing the procedure ttl 
the ndm ini�tl'"tion of the Oil and Gas Conservation Act; prodded, 

howc\'f:'r, that in the event of any emergencies found to exist bY
,
thl' 

C'omrnl""IOIl whkh in its judgment l'el'J.uire� the makin�, revok:n)!, 
I · ,  ... ·,, ,1; (\":11,. :dtf'l'intr, I'nlat'l!;nl!, l'ene>wld or ex fen· 
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,ion of renewal, regulation, or order without first having a hearing, 
the emergency rule, regulation, or order shall have the same validity 
AS if a hearing with respect to the same had been held after due 
notice. The emergency rule, regulation, or order permitted by this sec
tion shall remain in force nl} longer tha.n fifteen days from ih effective 
date, and in any event .shall expire when the rule, regulation, or order, 
made after due notice and hearing with respect to the subject matter 
of the emergency rule, regulation, or order becomes effective. 

Soll.rte: S, L. 1971, ch, 851, I 4. 

38·15·05. Penatty-Injunction-Prol'hdons applicable.-The provi
aions of sections 38-08-16 and 38-08-17 shall be applicahle to the pro vi· 
aions of this chapter and to the rules, regulations, and orders of the 
commission promulgated hereunder. 

Sourte: S. L. 1971, ch. 351, 1 5, 

RESPONSE TO NORTH DAKOTA GEOLOGICAL SURVEY LETTER 

1149 
The word "Cheyenne" in the topography section, page 3 2 ,  

should be spelled "Sheyenne . "  

The first sentence of the fourth paragraph in the sub
section discussing Other Minerals, page 3 4 ,  should read: 
"An intensive search for uranium is no ... being carried out on 
a statewide scale. Uranium so far has been mined only in 
southwestern North Dakota where it occurs in lignite and 
related carboneous material s . "  

W e  appreciate the additional attached information 
discussing the interrelationships of the potential occurrence 
and/or oil and gas on the same land which is now a part of 
this Final Supplement .  Also see Part 1, Geology. 



*". IIdv1a ZaW1c. 
luu D�actor 

DEPARTMENT OF THE ARMY 
0"""''''''' DI.T"IeT CO",.. 0" ' ... "1 ... 11". 

601. U.S. POnOf'ICI "''''D COU_THOUS! 
0 ..... 1'1 ... HL." ........ .. 101 

U.S. Depu-..-t of lAur:Lor 
Iu.1te 2. Capitol 'lace 
il3] Ia.:tll 12tb Itnet 
.!aUck, IioI'tb D&kau )&101 

26 4p�11 1978 

'I'bU r .. poDIIe to tM Drafr. Vur.-c-.Ual Mo�tb DUDea "pow 
lIlrlroaMDul �r. St_, (115) tluipecl to ... alvaU tM c.-.l&U .. 
illpAcu of lar.e eul. I1p1U coal cl�e ypoD w.l .. COIIIIIIOMDu 
of tM ..nro--.t 1a .... COUDeiN ill Wat-c.eral IIOI'tb D&kau. 

Oul' ..... "- of tM Drdt IqioD&1 118 bu b--. co.pleeecl. 'I'M doc __ t 
CODU:I.u ..... u .... tiUr.i .. aDd qua1iUti'Ye claea aboat ebe pnpoMli 
J.eonl.II 1. 2 aDII ] projacte aDd aec..-laUw �te 1IIQJ'Kr.ecl to neale 
fn. tba1r CODIU\ICr.1oD, opent1oa., &Del -.1A�e. 
Ie eblMalcl be DDr.ecl. �, tMt puzau...e co tM Cor-p. of �. 
j ..... U41ce1oa. \IDIILU Secr.1oD 404 of tM Peclual ¥l.cu hUut1oa. Coatrol 
Ace ....... u of un, aiu .pacific �t .eateMDta "u.niDed to 
ret(uJ.ze MId peniea .. e COIltaiA clau c�lJ1G& witb 8ect1oa. 4040.) of 
tM Act. 

¥I. appreciate brf'iDa bacl the opportaaitJ to u,,::s.w tM .. nft. doc __ r.. 
PI .... fonard a con of tM f1Dal &aYUo-W Study wbIto it � 
a9al1abla. 

RESPONSE TO CORPS OF ENGINEERS LB'I"l'ER 

1 1 5 0  
The reference to Section 4 0 4  (b)  of the Federal Water 

Pollution Control Act amendments of 1972 vas included in a 
discussion of Governmental Authorities and Procedure . .  For 
any site-specific analysis requirinq a 404 permit, the data 
complyinq with that action mUBt be included . However I none 
of the Level I projects analyzed in thie study would involve 
fill in wetlands or streams havinq averaqe annual floV8 of 5 
cubic feet per second or more. Therefore, peI1ll.its, if 
required, would faU under the -Nationwide Per.it- syet_. 
In addition, federal requlatione promulgated under the 
Surface Mining and Recl ... tion Act of 1911 prohibit the 
pollution of streame, waterways ,  or qround-water bodiee. 
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Dr. Charles F. M.etzger 
Energy Coordinator tor Governor Arthur A. Link 
Executive Office 
Capitol Building 
Bismarck , North Dakota 58505 

Dear Chuck: 

April 2 S ,  1978 

Thank you very much for Bending me the "Draft--We8t-Central 
North Dakota Regional Environmental Impact Study on Energy 
Development- prepared by the U . S .  Department of Interior/Bureau 
of Land Management and State of North Dakota. I am very impressed 
by both the document and the summary. It certainly has "sex 
appeal- for the public, and I suspect that it is based upon sound 
technical information. The only Environmental Impact DocUlllent 
which vas -packaged" in as nice a manner that I have seen in the 
last 10 years was one done for a pover plant in Puerto Rico. 
Without question, it is a compliment to you and the State of 
North Dakota, as veIl as the Bureau of Land Management. 

I would like to suggest that if pouible you send a copy of 
both the document and the summary to Dr.  Eric Sloth (address 
indicated below) . Eric is the Director of Environmental Activities 
for one of the most progressive utility cornpanies--Nebraska Public 
Power District. Since NPPD is in the process of planning a 
transmission line vhich will extend from Nebraska to Manitoba , 
Canada, and since the EIS document is a superb example of what 
should be done, I think it would be very useful to Eric. 

Please give my regards to Governor Link , and if ever we can 
be of any assistance please do not hesitate to contact us . 7�relY. (J1IJi:ALLEN • HAMILTON Inc. 

LPB:cm 

Dr. Eric N .  Sloth 
Nebraska public Power District 
1 4 1 4  Fifteenth Street 
Columbus , Nebraska 68601 
40 2/564-8561 

NORTH DAKOTA STATE PLANNING DIVISION 
STAlE eM'HOl NINTH FLOOR BISM ... RCK I>!OPTH DAKOTA ��� 

101 22.·28IH 
JUDe 12. 1.978 

StAtE IlITIRGOVEIIOaa,u. c:t.l.AIlDiGHOUSI "LETTEII. OF CCHQ:NT" 
011 PIO.1EC't REVIEW 1M CORPOIMAMCI WITH 1»0 ClI.c:tIUll NO. A-95 

To: Jureau of Land Kanaaeaent!State of Horth Dakota 

STAT! APPLlCATtOli IDERTIFID: 7804187349 

Bon. Governor Link 
Firet Floor 
State Capitol 
B1eaarck. North Dakota S8S0S 

Dear Kr. Link: 

Subjact: Draft Ve.t-Central Morth Dakota Regional Env1rOlBental t.pact 
StloWiy OIl Energy Development. and Su.aary. 

'tb1e Draft lIS .a. received in our ofUce Ksrch 23. 1978. 

In the proce.a of che A-9S review, the attached c�nta vere received 
frca North Dakota State Univeraity. Horth Dakota Group Sierra Club. Robert 
ScrouP. Public Senice Cc.a1aaion, State roruter. State Geologist, 
Attorney General OfUce. Miercer COUIlty So11 Conaenation District. 
Director of lnatitutiou. Indian Develop!lent Divieion. Tribal Attorney, 
State So11 Conaerv.tion Cc.a1ttee, Tri-College Center for l1:rYironmental 
StloWiiee. eo.prehensive Faploy.ent Training AdJIiniatration, Faployment 
S.curity Bureau, and Horth Dakota S tate Ga.e & Ptah DepartMnt. 

naie docUlMDt and at tac�nt coutitute the ca.sent of the State Inter-
10vern.ental Cl.aringhOUM • .ade in co.pl1ance with 1»0 Circular Mo. A-
95. The lID State Intergoven.snul Clearinghouse requeata the opportu
nity for co.plete re-reviev of applications for renewal or continuation 
granta or applicat10DJ1 not eubaitted to or acted on by the funding 
alancy within ODe year after the elate of thilll letter. 

Sinc.erely youra. 

� t1. ;d'� 
Kr •• Leoa.srd I. Iank.a 
#.aaocuce Planner 

Attachaent 



Stata Interqov.rNllental Clearirl9hou.M 
State P1annin9 DiviaiOJ\ 
State Capitol 
Bis.arck , WOrth Dakota 5eSOS 

Dear Sir: 

ZOOLOGY OEPARTMENT 
Sn:Vr"IHA.ll 
MaRTH DAKOTA STAT( UNI'ltRSIT't' 
fARGO, "OATH DAKOTA "1oa 

.June 6, 1978 

I have reviewed the draft public.tion of the Wut-Central North Dakota 
"gion&1 Environa.ntal Impact Study on Erwru Develo�t. My COIIIIIenta follow: 

Pg. 3. Table 1 :  tlbere i s  the inforaaUon o n  t he  coal Creek Generator � near Dn4ervood? Also. in Table 1 there should be a � ,  
collan shovin9 nUllllbttr of line-miles and ahe (k11o-
volte) of new tranaa1aeion linn. 

Pg-. 5 :  Dakote Star. HaJDta. Renner ' s  CoYIII , Underwood , and 
tlUhburn aUles, It should be incUeated where the CIICMIl 
frca the .. ai.nea will be used. 

P9 .  8. Col. 3 :  -Trace e l  ... n t  �ct.e have not been totally defined . • •  M •  
'!his ha a  a eSefinite po .. ibillty of being critical and 
should be thoroughly analysed. Adc!e frOID strip lIIin-
1n9, this u.y be one of the _jor i�ct8. 

P9 .  13, under o..a1cal properti .. a of 8011 WO\lld detinauly be altered, 
.. sidual IwIpacb I no poseibly. 

P9. 15, Col. 21 -'!'he Glenh&rold and »u.J Kine are .. have le88 than SO, 
of their 8011 cl .. aUi.ed a. auiu.ble for reclUllltion 
OZ' bettar. - 1IDw', pray tell, can it be reclaillled as 
nqu.i.red by law? Why not prohibl t mining- in unreclaia-
able are •• ? _  

-2-

P9. IS, Kitigat- "North DAkota 1_ require. restoration of mined 
il')9' Measures: land. to 100\ of ita original productivity." Nice, 

but thia 18 folly. Sa. for page 21, aiti9atin9 

Pg. 23, Col. 1 1  -Non-qa. a�ci.e • •• �cially tolerant of aan, .uch 
a. .on¢ir� and .a. PllLll ...... 1.. would probably 
incna .. . ..  A fal .. st.et ... nt. With a loss of hab
itat froc Illinirl9 bow could there po .. ibly be irI
cre .... ? 

L 
"il 
L 

.... with alJlo8t .very iBpe.ct sta�nt I have ever .. en, thia one is -::\e!!! fil�d with glittering 'iJ8D8ra.liU... �ver, this report is better than .I�' 
no report. 

It ia obvioua that coal eSevelosa-:nt irI WOrth Dakota is go� to be -:::'\ ���;t!:� � :o
t

!:-�ib�::r�e�::
r
�

e
l�

.
to ..:!:,�l �, 

every po •• ible effort to a1.ni.ai .. iJlpact or naton ained l&nd • •  hould be 
_eSe. '!his abould inclu4e 1eav1n9 unrec1al-able landB unained and pnaerv-
ing the IIIOat uniCll» and productln biolo9ical an .. auch as wetlanda and L woody drllWl. I can only hope for a 1091cal approach irI ...... lng coal eSe-
WIosa-:nt probl_ . 

"rbank you for the opportunity to �nt. 

JMIf/p1 

�n�: UJuk 
John " .  Wieha 
ZOOlovy Department 
a:>rth Dakota Stata Onivenity 
"argo, IIorth Dakota S8l02 
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RESPONSE TO NORTH DAKOTA STATE UNIVERSITY A-9S LETTER 

1151 
It is assWlled that only the Summary was reviewed, based 

upon the page listings. Detailed information on the Coal 
Creek Generation Station can be found on pages 2 2 ,  2 3 ,  and 
2S of the Draft Study. A tabulation of the various trane
mi •• ion line characteristics can be found in the Draft Study 
on page 1 0 .  

The tentative proposals t o  mine coal did not have 
specific markets designated for the coa l .  However, as 
indicated on page 1 4 ,  third column, third paragraph of the 
Draft Study, the Nokota Mine 18 considering ahipping the 
coal to a diata.nt market . The other mine proposal s  have 
indicated that exporting the coal would be possible also, 
but they do not have a specific contract for the coal at 
thiB time. 

1152 
Trace element effects on the environment have not been 

totally defined and it may be many years before effects of 
trace el.aents are placed into proper perspect ive. Research 
into the complex array of multiple trace elements and their 
individual and synerg istic reactions in the environment and 
envirol'llDental food chains DNst continue. Further discussion 
of th1a subject is presented in Part 1, Climate and Air 
OUality, -Air Pollut ion Effects . -

1153 
On page 1 3  under Geology, Residual Impacts, in the 

Summary, ·possibly altering the chemical properties of the 
.aiP should be deleted. The soil sections of both the 
Draft Study and the SUllU.ry discuss the effects on soils. 

US .. 
For suitability definitions, see page 9 2 ,  column I ,  

paragraphs 3 ,  " ,  and 5 o f  the Draft Study. Note that there 
ie no cateqory labeled -unsuitable. - Alao see Part 1. Soils. 
See response ' 5 1  for discussion of 100' reclamation. 

1155 
The statement should be revorded as folloYs : ·Some non

gaae species especially tolerant of man, such as Engl ish 
sparrows, horned larks, and house mice, would increase in 
response to habitat modif ications caused by a gradually 
increa sing hu.an population and its increasing influence on 
the environment . -

Note that the paragraph in question refers to condi�ion. ·without the proposed action . - Although not discussed 
l.n the analyai., these .pecl.es vould probably also increase 
under Levels 1, 2, and 3 of the proposed action. 

1156 
Please see the Draft Study rather than just the Summary. 

Aleo note that eome Technical Supplements and site-specific 
analyses are available for the seven-county regional ,  study .. 

1157 
See response '51. 



NOSIC FORM B (4/7") 

FRON: 51 An' HiTERGO'JLlNHEJ..r Al CLEARINGHOUSE 
STATE PLAN'HlG DIVISION 
51 ATE CAPITOL 
B I SHARCK. NORTH DAKOTA 58505 

EtllJ� RONMENTAl IMPACT STUDY FOR YOUR REVIEW 

TO; M s .  eyn-his Andr .. 

North Dakota Group Sierra Club 
P . O .  BOJ( 66 
Judson, ND 58548 

ISSUED BY: Bureau of Land Management/State of North Dakot",a_ 

_______________ --'DAT E :  April 21 , 1978 

NAME OF 
PROJECT: [}raft �Iest-Central North Dakota Regi onal Environmental Impact Study on 

Energy Devel opmen t .  and Sunrnary 

The Environmental Impact Study is referred to your agency for review and possible 
comments. The Envi ronmental Impact Study has been forwarded to you under separate 
cover. I f  you consider i t  sati sfactory, please check the box labeled, "no conrnen t . "  
Otherwise. please check t h e  other appropriate boxes. Your cooperation i s  asked in 
completing this memo and returning i t  to the State Intergovernmental Clearinghouse 
by June 1. I f  no response is received. by June 9 i t  'I'li11  be as sumed you have no 
ccmnent. 

o 
D 
� 

No cornnent 

Corrments submitted herewi th 

Desire to review final study 

Specific ccmnents which are to be attached to the review statement which win 
be suanitted by the State Intergovernmental Cl earinghouse: (Use separate sheets 
1 f U� � 6<r (f--v 

NOSIC FORi< 8 (4/78) 

FRO:-1 : STATE INTERGOVERNMENTAL CLEARINGHOUSE 
STATE PLAANlNG DIVISIOO 
STATE CAPITOL 
SISKA.ReK, NORTH DAKOTA SBSOS 

ENVIRONMENTAL I�lPACT STUDY FOR YOUR REVIE'W 

TO: Robert L. S troup 

P . O .  Box 446 

Hazen, ND 58545 

ISSUED BY ; Bureau of Land Management/State of North Dako",t,,-a_ 

SAl NO: 7.R-.J 
Date Rec�ived 

________________ DATE: April 21. 1978 

NAME OF 
PROJECT; Draft West-Central North Dakota Regional Environmental Impact Study on 

Energy Development, and Sunmary 

The EnVironmental Impact Study is referred. to your agency for review and possible 
corrments . The Environmental Impact Study has been forwarded to you under separate 
cover. I f  you consider i t  satisfactory. please check. the box labeled� "no cormlent . "  
Otherwise. please check. the other appropriate boxes. Your cooperation i s  asked 1n 
completing this memo and returning i t  to the State lntergovernmen tal Clearinghouse 
by June 1 .  I f  no response i s  received by June 9 i t  will be assumed you have no 
corrment. 

o No corrment 

[X] Ccmnents submitted herewith [8] Desire to review final study 

Specific ccmnents which are to be attached to the review statement which will 
be sul:initted by the State Intergovernmental C l earinghouse : (Use separate sheets 
i f  necessary ) .  E��� ��� .G� �� � � �� CM-tff �tr-...t

g,;J, 

Revi ewer ' s  h/A �./--- . ""'''''-1 
S ignature:-,,#,,,�.���, ��==;:� __________ -'Oate:_-,,<.'/T,-'r;'"'T,__':_,:_

_
--

Title :--,4¥I'I!!!l!:.'1O-�""�
· 

�� _______ -T,ele :-<...7f!L!'f'.'--.=.J.:..3�"'/'---

.� 
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NOSIC FORM 8 (4/78) 

FPo., :  STATE INTERGOVERNMENTAL CLEARINGHOUSE 
STATE PLA.'l.NHlG DIVISI� 

Oate P.eceived 

STATE CAPITOL 
8 I SMARCK, NORTH DAKOTA 58505 

ENVIRONMEN.TAl IMPACT STUDY FOR YOUR REVIEW 

TO:--'M""�, -'E".dw"a:.c'd"_"En=gll."',"'th"_ ___________ _kif'l��-��\ 
Public. Service Commission l� �, j � �-., 

-.:.::="-==-===::...-------R-\;J /J."�' .( , 1= ,  
__ �S t�.�t.�C�.�P�it�O�1 ___________________________ �����0 �Q�� �I 

� ,'v ISSUED BY; Bureau of Land Management/State of North Dakota '-_' _____ _ 

_ _______________ ---'DAT E :  April 21. 1978 

NAME OF 
PROJECT: Draft West-Central North Oakota Regional Environmental Impact Study on 

Energy Development. and Surrmary 

The Environmental Impact Study i s  referred to your agency for review and possible 
COlm1ents. The Envi ronmental Impact Study has been forwarded to you under separate 
cover. If you consi der it satisfactory. please check the box labeled. "no COII'Illent. II 
Otherwi se. please check the other appropriate boxes. Your cooperation is asked in 
completing this memo and return ing i t  to the State Intergoverrrnental Cl earinghouse 
by June 1.  I f  no respon s e  is received. by June 9 i t  will be assumed you have no 
Con1TIent. o 

�. 
No comnent 

Ccmr.ents subtnitted herewfth 

Desire to review final study 

Specific comnents which are to be attached to the review statement which will 
be submitted by the State Intergovernmental Clearinghouse: (Use separate sheets 
l f necessarY)'Vtil �# ./� 4'� � 
A-�� � � � � C·/ s. 

a k// / ./#� �� ./P'� t't?� 
:P??<'�� 7cY ;f/&/'7 �� ,:?� /c¥Y 
M /� "" -'� � �,71 Signature: _ Date: J?? 

Titl e :  �zi� J-hf'T/:?L Ire l e :�7"- ;::WPO 

FRON: 

TO: 

NOSIC FO�' B (4/78) � 
"''' ""'�,.�'" ""'�"'%1'i\'i 'II 
STATE PLAANiriG DIVISlOO \.\ . ..;\:.. Y' �1� 
STATE CAPITOL -,'\ 'l.1 1 
8ISMARCK, NORTH OAKOTA 58505 Id. (>,\'R ,." .. " � ENVIRONMENTAL IMPACT STUDY FOR YQUR �IN� 

""� 
.... 

Dr. R.ober t John90n, State Forester 
Dean. School of Foreat ry 
KDSU1 Bo t tineau 'Branch 
Bott ineau, HD 58318 

I SSUEO 8Y: Bureau of land HanagP.ml'flt/State of North Dakota 

OATE: 

NAME OF 

SAl HO: 73- j )l9 
Date Received 

I® 
, ,, � �I( \ = <.J,�,/:�../ �t? '.1'1 
.-" . '-?: � ..,: 

" J  �� f9" "�fl 
AI2r-il 21. 197B 

PROJ ECT: [}raft West-Central North Dak.ota R�ional Environmental Im2act Stud� on 
Energy Deveio�ent. and sumnary 

The Environmental Impact Study is referred to your agency for review and possible 
comments. The Environmental Impact Study has been forwarded to you under separate 
cover. If you consider it sati sfactory. please check the box label ed .  ·no ccmnent . "  
Otherwise. please check. t h e  other appropriate boxes. Y ou r  cooperation i s  ask.ed i n  
completing this memo and returning it t o  t h e  State IntergoverMlental Clear inghouse 
by June 1- I f  no response i s  received by June 9 i t  will be assumed you have no 
cornnent. 

0 
GJ 
0 

. . . . 
No ccmnent 

Caments submitted herewi th 

Desire to review final study 

. . . . .� . . . . . . . . . ' , , , " , . .  , , . . . . . .  . . . . 
Specific comnents which a ... e to be attached to the review statement lIIhich will 
be subtnitted by the State Intergovernmental Clearinghouse: (Use separate sheets 
i f  necessary). 

Personnel from the State 'Forester ' .,  Office have al818ted 1n vriting portion. 

of the Draft West Central North Dakota ! . I . S .  W e  feel the draft atateaent 1 8  

vell writ ten and coverS many aapecta o f  coal development i n  Weat Central 

North Dakota. 

�;::;:�: �� 
Date: May 9 ,  1978 

Tel e :  228-2211 Title:  12 � 



NDSIC FORM B (4/78) 

FROH: STATE INTERGDVERlCMElITAJ. CLEARINGHOUSE 
STATE PLAMNI�G DIVISJ(It 
STATE CAPITOL 
BISIW<Ck. HORTl! OAkOTA SBSOS 

ENVIRONMENTAL IMPACT STUDV FOR vOUR REVIEW 

TO; Hr. Lee Gerhard. State Ceoloabt 
mm. Un1veuity Sta tion 
CraM Fork., ND S8201 

Date Rec�lved 

ISSUED BY: Bureau of Land Kanl9111ent/State of North Dakota 

_______________ ---!DATE: April 21. 1978 

NAME OF 
PROJECT: Draft West-Central North Dakota Regional Environmental Iapact Study on 

Energy Dlvelo�t. Ind SUIIIIIry 

The Environmental Irl'Cllct Study is referred to )'OUr agency for review and possible 
connents. The Environmental Illlplct Study has been forwarded to you under leparate 
cover. If )'OU consider it satisfactory. pltlse check the box labeled .  -no cOIIIIItnt.
Otherwise. please check the other appropriate boxes. Your cooperation is asked in 
completing this _aDO Ind returning it to the State IntergoverrJaenUl Cle&ringho\Jse 
by June 1.  If no response is recehed by June 9 it will be ISsUllied you have no 
cOIIIIIe'nt • 

. D No coaaent 

[!] CCInIents sut.1tted herewith o Desire to review final study 

Specffic CClllQer\ts which are to be attached to the review statement which will 
be sut.ftted by the Stab I"tergoverrwental Clearinghouse: (Use separate sheets 
if necessary). 

eor..ent.s are at.t.ached. 

R.Yi ... r'S�Q� 
Signature: . J  

Title: 
or Geologist 

gte,; � Oat.:-'N ...... '"'J."Q,�JI.!II'I'JIJi'--_ 
Assistanll to the Sta.te Tele: _1_7_1-_2_23_1 

__ 
_ 

oeolOgist 

w. have ex .. ined those portiona of the draft copy of the West-Cenual 
North Dakota Ile,ional Enviror.-ental Impact StlWly of Eneray Development that 
desl with ,eoloay. With respect to the descriptions of the ellvirona.:ent and 
environaental apacts in chapters 2 and 3, the report appears to be reasonably 
accurate and auttably thorouah. 

We have noted the followin, errors or crlticisaa: 

1) The strea .. on the portion o f  the Drift Prairie disculSed 
(Topography: pase 32) flow into the Skeyenne. not the Cheyenne 
River, which is ill South Dakota. 

2) 'You should Ilot atate in the 'report that uraniu- in North Dakota 
ia largely reatricted to the southweat part of the atAte, as you 
do under "Other Hinersla" (p. 31t) as an intensive search for 
uranium ia now beina cnried out on a state-Vid e acale. b ther 
than unequivocally writina off the ralll8 inder of the state, it 
would be better to say 801Hthini to the effect that ursniu- has 
ao far been ained only in southwestern North Dakota. 

3) Not nearly enou,h sttent ion is aiven to the interrelationships 
of the potential occurrence of cosl and oil snd las on the aa.e 
land . Chapter 38-15 of the North Dakota Century Cod. provides 
for the resolution o f  conflicts in aubsurface ainersl production 
and speciHcslly includes oil, aas, subsurface .il'lera1. and coal, 
including lignite. Th. North Dakota Industrial C.,..i85ion has 
jurisdicttion and authority to enforce the prov18iolls of the 
chapter and the State Geoloaist 18 charaed with the responsibility 
and authority to enforce the rules and regulations of the Induatrial 
Co_iasion applicable to the provisions of the chapter. Wa have 
a ttached a COpy of th. chapter to this letter. 
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West-C('ntral Horth O ... kota. kcglonal 
Envirunlll.�ntal IlIIpac.t StuJy 

hce 2 
April 1 4 ,  1978 

Ont' fe.lture o f  the. rt'port th.:lt ... e d l� l i k.e i s  that th� forlll'lt rt'c.,uircs 
rcpeatinl; the sallie inforClhltion several tillles .  .'.n exalllpie o f  this i s  th� 
treatllent of fossIls, in ... hich vc art' .... Hned repe.:ltedly o f  lncreas<:d 
c.Qlltlct il1g pressures IJlth in.;rcaseJ IlcveloplfI�nt on pages 34 , 89. 1 1 0 ,  1 8 1 . 
and 1111 (.and .aybc IIOre). The same repeti tive pa ttern occurs vith respec.t 
to other geologic. concerns and l"obabl), for o ther concerns 3S ve ll . .'.$ a 
result, the entire report 15 prob ... bly considerably longer than i t  really 
needs to be, tAlr.ing tnto ac.c.ount the information it C""ontains. Pleas .. under
stunt! that ... e are avare of the reasons for this forlll.:l.t and resultant 
repetlliveness, but still, it seelllS extravaga n t .  

Chap ter 4 through 8 of the S tudy adequately set f o r t h  t h e  upected 
effacts on the geology of _lnin5. nonlilnin,. e t c .  

RESPONSE TO NORTH DAKOTA GEOLOGICAL SURVEY A-9S LETTER 

1158 
See response (and attachment) to 1 1 4 9 .  

L 



rlDSIC FO., B (4/18) 

FROo"t :  STATo£ INT ERGQ'JERNMEHTAl ClEARitiGHOUSE 
STATE PLANNING OIVISIOH 
STATE CAPlIOL 
BISHAACK. NORTH OAKOTA 58505 

ENVI RONHElHAL IHPACT STUOY FOR YOUR REVIEW 

TO: HI. Cary Helgeson 

State Capitol 

ISSUED BY: Bureau of Land Management/State of Horth Dakota 

SAl NO: 71-.3'19 
Date Received 

_________ -_____ .....JOAT E :  Apri l 21. 1978 

NAME OF 
PROJECT: Draft West-Central Horth Dakota Regional Enyironmental Impact Study on 

Energy Develo�t. and SUiiiliiry 

The Env1ronmenta1 Impact Study is referred to your agency for rev1!'1i and possible 
conrnents. The Envi ronmental Impact Study has been forwarded to you under separate 
cover. H )00 cotlsfde. It d.1s'Faet,'"!I. ,lal 0 check tAO LoG" labe' d, -", Q1lf""ed. "  
Othentise. please check the other appropriate boxes. Your cooperation is asked i n  
completing this menD and returning it t o  t h e  State Intergoverrwnental Clearinghouse 
by June 1.  If no response 15 recefved by June 9 it 'ifill be assumed you have no 
corrrnent. 

[XJ Ho ccrrrnent 

o CaTITI@flts sul:aitted herewfth IX] Desire to review f1nal study 

Specific ccrrrnents 'ifh1ch are to be attached to the review statement which 'ifi l l  
be sulrnitted by the State Intergonrnmental Clear1ngl'lousc: (Use separate sheets 
i f  necessary ) .  

Rev! ... r ' .  � .L:-\.Q. 
stgnature: � 
Title: AtT<'= 

NOSIC FoaM 8 (4/78� 
FROH: STATE INTERGOVERNMENTAL CLEARINGHOUSE 

STATE PLANNING OIVISlt),'i 
STATE CAPlIOL 
B I SMARCK. �ORTH DAKOTA 58505 

UIVIRONMENTAL IMPACT STUOY FOR YOUR REVIEW 

TO: He'rcer County seD 
P.O. BolIO 466 

Hazen. NO 58545 

ISSUED BY: Bureau of Land Management/State of Morth Dakota 

Dat�1 
Tele: .Q 71 ..:><: 

SAt riO: 13-3'1-' 
Date ReceiVed 

APR 2 6  �18 
�, 

_______________ ....!OATE :  Apri l  21. 1 978 

HAME OF 
PROJECT: Draft West-Central North Dakota Regional Environmental Impact Study on 

Energy Development. and SlJITIMry 

The Environm2:7'Ital Impact Study is referred to your agency for review and possible 
cOOll1ents. The Envi ronmental Impact Study has been fONarded to you under separate 
cover. If you consi der it sati sfactory. please check the box label ed .  "no corrlllent.
Otherwise. please check the other appropriate boxes. Your cooperation i s  asked in 
completing this memo and returning i t  to the State IntergoverMlental Clearinghouse 
by June 1.  If no response is received by June 9 it 'ifill be assumed you have nO" 
conment. 

o Ho cOOll1ent 

o Ccmnents sutnitted herewith [g) Desire to revie'if final study 

Specific ecmnents Which are to be attached to the review statement 'ifhtch will 
be sulrn1tted by the State I ntergovernmental C l eartngl'louse: (Use separate sheets 
i f  necessary ) .  

R.eviewer' s  
Signa.ture: _________________ -'Oate : ______ _ 

Title: ___________________ T,ele : ______ _ 
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NOSIC FO.'I B (4/78) 

FRo.� :  STATE INTERGOVERNMENTAL CLEARINGHOUSE 
STATE PLANNING OIVISIOH 
STATE CAPITOL 
B I5IIARCK. NORTH OAKOTA 58505 

ENVIRONMENTAL IMPACT STUDY FOR YOUR REVIEW 

TO: Hr. Edward Klecker 

Director of Institut ions 

State Cspitol 

ISSUED BY: Bureau of Land Hanagement/State of North Oakota 

SAl 1:0: 71-3 '11 
Date Received 

� �  
� APR 28 i9i8 \f:\ 

Slate F1Jrmina -::.J 
,p Oivi�.on / 

s: � 

________________ OA.TE: April 21. 1978 

KAME OF 
PROJECT: Draft West-Central Horth Dakota Regi onal EnY1ronmental Impact Study on 

Energy Development. and �ry 

The Environmental Impact Study i s  referred to your agency for review and possible 
Conlllents. The Envi ronmental Impact Study has been forwarded to you under separate 
cover. If you consider it sati sfactory . please check the box label ed .  "no corrment . "  
Otherwise. please check the other appropriate boxes. Your cooperation is asked i n  
cClllpleting this RlelllO and returning it t o  the State I ntergoverrwnental Cl earinghouse 
by June 1.  I f  no response i s  received by June 9 it 'if1l1 be assumed you have no 
ccrmtent. . 

o Ho ccmnent 

o Ccmnents sutnitted herewith � Desire to rev1e'if final study 

Speci fic COlllDel"lts 'ifhich are to be attached to the review statement 'ifhich 'ifill 
be sublll.1tted by the State Intergovernmental Clearinghouse :  (Use separate sheets 
i f  necessary ) .  

NOSIC FORM B (4/18) 

FR(>': STATE INTERGOVERNMENTAL CLEARINGHOUSE 
STATE PLANNHIG OIVISIOH 
STATE CAPITOL 
BlSHAACK. HORTN OAKOTA 58505 

ENVI RONMENTAL IMPACT STUOY FOR YOUR REVIEW 

TO ; Hr. Carl Whitman. Jr. 
rD.diAn Di!VeIopUdt OiViitotl 
Four leers Hotor Lodge 
NEW loon. NO 36)(lJ 

ISSUED BY: Bureau of land Management/State of North DaKota 

Date :,_L.::;-1 uho.../7'.L1..:.,/Y!...-_ 
Tel. :,-,'2,-Y,-2.LJ...( __ _ 

_______________ --'OATE: Apri l  21. 1978 

NAHE OF 
PROJECT: Draft West-Central North Dakota Re ional Environmental 1m ct Stud on 

nergy eve opment. an ry 

The Envi ronmental IlIPact Study is referred to your agency for review and possible 
conrnents. The Envi ronmental Impact Study has been forwarded to you urKIer separate 
cover. If yOu consider it satisfactory. pl ease check the box labeled. "no coarnent. II 
OtheNise, please check the other appropriate boxes. Your cooperation is asked in 
completing this memo and returning it to the State Intergoverrrnental Clearingl'louse 
by June 1.  If no response is received by June 9 it 'ifill be assL.llleCi you have no 
connent. 

No cOlTlnent 

Corrments sutmitted �rewith 

Desire to revie'if final study 

. . . . .. . . . . . . . . . . . 

Specific CCJTlllents 'ifhich are to be attached to the review statement 'ifhich will 
be sutJnitted by the State Intergovernmental Clearinghouse: (Use separate sheets 
i f  necessary ) .  

Rev 1e'a'er ' s  � .... () 
Signature: � -:-;;. 
Title: ¥-<..::7�� d�.J:;:.. 11 tJ 

Date : 'r'- ':J.7- 7.Y' 
Tell': C; � ?  - � � )../ 



!lOSIC FO�� B W78) SAl tlO: 71· )'/9 
FR��: STATE INTERCOVERliHEIlTAl CLEARINGHOUSE Da�1t P.«eived 

STAT'E PL�'NHlG OIVISIl)I 
STATE CAPITOL 
BISMARCK. NORTH DAKOTA S8S05 

ENVIRONMENTAL IMPACT STUOY FOR YOUR REVIEW ... 0·7"':':�:, 
TO: "Ir . Ronald Reichert (. .. , , .. 0. 

Tribal Attorney � �<.4r.,J- <r,,� etc 235 /lv,,:/.r;;oQ't' '7 fil:cHnson. RIJ 5RfiOI ?!::',,'""":;J 
ISSUED BY: Bureau of Land ManagementlState of Horth Dakota � 

DATE: A2r11 �l. 197� 
NAME OF 
PROJECT: Draft West-Central North Dakota Regional [nvirOl'UDental IIIIE!!ct Stud x: on 

Ener� Development, Ind SUiriiliry 

The Environmental Impact Study is referred to your agency for review and possible 
corrments. The EnvfroJ\!lental Impact Study has been forwarded to you under .aparlte 
cover. If you consider it satisfactory. please check the box label ed .  -no c�nt.· 
Othel"Wfse. pleue check the other appropriate boxes. Your cooperation is uked in 
canplet1ng this memo and returning it to the State Intergovermental Clearinghouse 
by June 1. If no response is received by June 9 it wi 11 be ISSI.llled you have no 
corrment. 

0 No cOlllllent 

$ 
Ccmnents subllftted herewith 

Desire to review final study 

. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . 
Spec1f1c ccmnents which are to be attached to the review stateftlel"lt which wl1l 
be sutm1tted by the State Intergovernmental Clearinghouse: (Use separate sheets 
11 necessary).  

(SSE ATrADiED) 

���::��� �wu. !It£(!�J- . 
Dat.: S-//�bf 

Titl.: (1l1;..�1 r-&"I l/ftl..lut. ?/J....v T.l.: .2��--jL2) 

L. .. w OFFICI.S 
FREED. DYNES. MALLOY a REICHERT. P.C. 

OICI(lNSON. NORTH OAJ(OT" 5 •• 0 I 

loUy 17. 1978 

m-ATE I�AL CLEARII(; lUlSE 
State Planning Division 
Sta te Capi tol 
Bisl\8.rcl:, NO SSSOS 
RE: NnSIC Form B (4178)  

(Office) 22S-6711 

....... C_ 7 •• 

DlC ... _ ..... u .  
IlAU.lDa'. U.·UU 

The Three Affiliated TTibes of the Fort Berthold ReseTVBtion object 
to the cursory treatment of the Fort Berthold ReseTY8tion in the 
iq>act statement. 
The draft statement did not touch noT consideT specific Indian 
concerns and as such VEl find the stat:emflnt COIIpletely objectionable. 
Yours very truly. FREED. lJI'NES. W\LLOY , REIOlERr.P_C. 

') . /) ( t o-",-",Vd: � 4{_Qk<�� By: ImAID A_ 1El0£Rr 
RAIt:ch 
Enclosure 
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RESPONSE TO TRIBAL ATTORNEY A-95 LETTER 

USIA 
See c�ents and responses 1 9 ,  171,  and " s  115-1 2 9 .  

FRI)!: STATE lNTERGOVERliMENTAl CLEARINGHOUSE 
STATE PLANNING DIVISIIll 
STATE CAPITOL 
B ISHAACK. NORTH DAKOTA S8S05 

TO: Hr. Guy Pupp. 

:S'?'4lIte.. SolI COD •• nation ........... Ccr?7z.",,/17;Z�_ 
State Capitol 

lSSUED BY: Bureau of land I1anl9eNnt/State of NOl"th Dakota 

NAIIE OF 
PROJECT: 

_______________ -->DATE : A2ril Zl. 1978 
Dl"aft West-Centl"al NOl"th Dakota Regional Envil"Or1l11ental Impact Study on 
Ener-g), Development, Ind Siailry 

The Environllental Il!pact Study is refel"l"ed to )'Our agency for review and possfble 

�=
nts

if � ��!1��!ai7�;�����y 
p�e!s���e�r��;

d�x 
t

�at�l��
d

=�oS�=��." 
Othe"';'ise. please check the othel" appropriate boxes. YOUI" coopel"ation is asked in 
ca.p'eting th1l IDSIIO and returning it to the State Inter-govermental Clearinghouse 
by June 1. Jf no response is received by June 9 it wil 1 be assL.Wned you have no 
cament. 

No CClrlDel'lt 

CCDltnts sublttted herewith 

Desire to review f1na' study 



HOSIC FORH B (4/78) 
FROM: STATE IIITERGOVERNMEIITAl CLEAAINGHOUSE 

STAiE PLANNING OIVISIlJ< 
STATE CAPITOL 
BISMARCK. NORTI< DAKOTA sasos 
ENVIRONMENTAL IMPACT STUDY FOR YOLR REVIEW 

TO: Hr. Harold Goetz 
trl=tolleae Center for 

Eavlronaeatal Studle. 
NDSO. stevel RaXI 
Fargo. 1m .58102 

SAl NO: 11-3'1 
Date Recefved 

ISSUED BY: Bureau of La.nd Management/State of Morth Dakota 

________________ OA.TE: April 21. 1978 

NAME OF 
PROJECT: Draft West-Central North Cakota Resional Environmental' lmpact Study on 

Energy Development. and SUiiiliiry 

The Environmental Impact Study is referred to your agency for review and possible 
COIIIIlents. The E",dronmental Impact Study has been forwarded to you under separlte 
cover. If you consider it satisfactory. please check the box labeled. -no COIIIent , 
Otherwise. please check the other appropriate boxes. Your cooperation is asked in 
completing this mEl'l'lO and returning it to the State Intergovermental Clearinghouse 
by June 1.  If no response is received by June 9 it will be assumed you Mve no 
carment. o No Ca'l'l8ent 

:0 Ccmnents sutn1tted herewith � Desire to review final study 

Specific ccmnents which are to be attached to the review stat8llent which w111 
be sutJ!litted by the State Intergovernmental Clea.ringhoun: (Use separate sheets 
if necessary).  

Revl_r', 11� A� 
Signature: � Dato:..:/rc...-5 ___ I_Y __ 

Title: coordinator, �ity Enviro�ntel Education progr ... Tele: '101-231-8386 
'r'ri-Colle9l' Center for DlV. Stuc!ie., M.D.S .U . ,  rarqo , N.D. 

The Draft Weat-Central North DakotA �ional Ez!.viroNDel\tal Iw.pe.ct Study '!) 
on Energy Developlllent does not qive enouqh attention to the work contained �n 

Energy COnversion Pacilities. In fact. if a perlJOft were to read only the ex-

eC\ltive 8�ry, Which vill indeed be the case for -.ny busy govern.e"t offi-

cial. who have little or no technical background , then one al9ht concl .. tIuIt 

the potentiai for .. doW! air and v.ter cont..aaination does not exbt.. 

'10 �te fro-. the technical .uppt.e-ntt -Bldssion Uaitatlons and/or 

ubient standard. are all but non-existent vi th napect to .pacific trace 

elements". It. is •• sy to illlllFly in the s� of the r.port thet the .. trae. 

eleaent atan4ards will not be ellC'8eded in the ".hort-tena- . 

It is ewn Ie .. responsiVe for the .. in body report to oaJ.t evidenct 

included in the technical su.ppl ... nt Which shoWS th.t the potanti.l for � 
t..aaina.tion does exist.. Even thou9h WI can agree tIuIt evi4ance of the level 

or de� of c:ontaaination 18 unknoWn, this does not _an that. cont.a1.fta-

tion ie non-ex1.tent.. '10 atete thet. the evidanee is not su.fficient at this 

tt...e and is under fw-thar study is alao • MriOlJ8 error becau" it is .tretch-

Ing the truth to fit What .ppear. to be a bias of the agenci.s vrltif19 the 

nport. 

In nadinq scientific nports and intupretinv technical data , it b 
necea.ary thet the revietloer un&arstand the langva ... of the ecieutiet. !he 
c:oncludon. of the technical • ..-ry, pa .... 98-106. include euch eteteaente .. , 

.. (tr.ce ele-.Ilte) pnMnt the potantial for anviron.entel illlpe.ct� • • •  o:r • • •  -!he 
fraction elllitted could present. a potential enviro�ntel hasard. "  a. lICiel'ltt.t 
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who -.ake • •  tAt.e_nts .uch as th ... realizea that he or IShe cannot at this tiN 

prov.lcS. incontrovertible evicS.nee that the potential hazard will indeed beCOlllll 

a reality. However, given the ba.ic biol09ical and ecol09ical principlea known 
to be operatinq. it can be ufely predicted that translocation and concentra-

tion of the .. heavy trace _tals vill occur .  'fbI!I t.l_ factor involved and the 

4eqreoe of hazard cannot be exactly predicted or shown at this point in til!le. 
'!'hehfon, the scientiat wi thholds judga ... nt unt.ll the evidence becomes hard 

da ... 
FOr the .. naeonll. 1 believe thet it i. neces.ary t o  incorporate the 

entin paragraph fowd on pa ... 105 and 106 of the tAchnical eu.pple .. nt into 

both the _in nport and the a�. 

"Or! the basis of adver .. rellponee levels found in the literature (Appen-

dix C), the proj.cted. cS.poeitions on enviro�ntal receptors calcuIsted in thia 

phe •• of r .... rch are not expeet6d. to cause adverae effects on ecoaysteas dur-

ill, the ehort.-tAna period of one year. However, questions atill reaain rela-

an.. '!'he .. q...stiona be� of greater significance with a project.6d. increa .. 

ill coal utilisation in the etudy area and the .tatee of ths Old West Region." 

'10 do 1 ... than this is to be lea. than honest with the public who can-

not be .xpected to nad this .ntin technical report. '!o leave out the second 

.. ntence of the abow �te thoroughly .... cul.ate. the technical report and 
alenpreeente the .vidence . 

In addit.ion, the continual ignorinq of rellNlta of aci.ntific inquiry 

will, in the long tena, C&UH scientists to retre.t fre. the current willing-

.... to .. rw the public by pa.rt.:icipatinv in etuc!1es related to public probl .... 

'fbI!I rea.on I feel very atrongly about this is that I testified about 

t.h.ree sUlla8rs .vo before the North Dakota State Health Advisory Board on this 

very subject. My data vas based only on a preIiID..inary l.l terature study. It 

is now eWn .. re evident vith tha publication of the technical supple_nt that 

significant trace element preble .. :re .. in to be solved . Yet it is disturbing 

to find thet wry lit.tle attention is still beinV paid to these problelllll in the L .. in body of the draft ialpact atudy. . 

I wou.ld lib lui. a.nft'8r in vriting to the follOWing queetiona: 

.) a.r. the .. revi_ co-enta required to be printed in the second 
dr.ft of the study? 

b) And if this printing is required, is it. aa.ndatory that the 
Bureau of land I'Ianaqe_nt and the stat. of North De.kota! 8 
npr."ntatives respond to these coDlllOnta? 

c) If . reaponse on your part is required and I feel that the 
nspan .. is inAlSequata or non-reaponeive, do I vet an ad
ditional opportunity to respond .0 that theae find co-ents 
are included in the final i�ct. .tat.e..nt? 

I hope thet theM �nts are receiY8c! in the apirit in Which they are 

in�J thet through cooper.tiw effort all seq1ll8nta of our population will 

be prop.rly served and protectad throu¢l both acS.quate production of IInergy and 

envi�ntel .. fety. 

6ubmi tted by 
Da'llid Givers, COOrd.inator 
o:-nmity Envirorunental 
Education programs 
Tri-College University 

L 

Center for EnviroNDetnal Stuc!ie. 
lIorth Dakota State On.iveraity 
Fargo, H.D. 58102 
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RESPONSE TO TRI -COLLEGE CENTER FOR 
ENVIRONMENTAL STUDIES A-95 LETTER 

The importance of trace element effects upon the envi
ronment is recognized . The major reason for presenting this 
subject as it was in the Climate and Air Quality Technical 
Supplement to the Draft Study was that the referenced report 
was not available when the Draft vent to press in September 
of 1 9 7 7 .  

Trace element potential effects a r e  updated i n  Part 1 ,  
"Air Pollution Effects , "  o f  this Final Stud y .  

' 1 6 0  
It i s  not required that w e  print a l l  comments i n  the 

Fina l ,  but we have done so. 

It is not mandatory that BLM and the State of North 
Dakota ' s  representatives respond to all comments ,  but we 
have tried our best to do so wherever possible, in a manner 
we hope is most useful and acceptable to the most people. 

There is no formal provision for further comments on 
our responses to comments on the Draft Study other than is 
shovn herein, which is the Pinal to the Draft. There are, 
however, endless wayS-in vhich any interested citizen can 
remain involved in any future decisions based partially upon 
this study. The EIS office in Bismarck or Billings, or the 
Governor t 13 participating staff, will be glad to help on any 
further questions or comments. Also see responses ' 4 7 .  ' 6 0 ,  
, 6 5 ,  , 1 6 4 ,  Introduction, and Part 1 .  

NOSIC fORM B « i18) 

fR()�: STATE INTERGOVERH�EHTAL CLEARINGHOUSE 
STATE PLAHNHlG OIVISI()' 
STATE CAPITOL 
BISMARCK. NORTH DAKOTA 58S0S 

ENVIRONMENTAL IMPACT STUDY FOR YOUR REVlEII 

TO: Hr .  Keith En brecht 
eETA 
216 NoTt.h 2nd St. 
Jisaarc • ND 5 

SAl 110: 71,,'1-
Date Received 

ISSUED BY: Bureau of Land Management/State of North Dakota 

_______________ ---'DATE: April 21. 1978 

HAME Of 
PROJECT: ional Environmental 111 ct Stud on 

The Environmental Impact Study is referred to .)'Our agency for review and poss1bJe 
corments. The Environmental Impact Study has been fOnArded to .)'Ou under separate 
cover. If you consider it satisfactory. please check the box labeled ,  "no ccmnent.· 
Otherwise. please check the other appropriate boxes. Your cooperation is uked in 
cOOlPleting this memo and returning it to the State lntergovermental Clearinghouse 
by June 1. If no response i s  received by June 9 it will be assumed yO\l have no 
cOll'll'lent. 

o No comaent 

.� CCmnents suhllitted herewith 

Desire to review final study 

Specific cormnents which are to be attached to the review stateNnt which w111 
be su�1tted by the State IntergoverMental Clearingho!Jse: (Use separate sheets 
if necessa.ry) .  
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Thue C:ClIIIenta relau to the Ueat-Central North Dakota baiona! EnvironlMfttal lapact 
Study Oil ellar&y devalopaea.t aa reviewed by the Stat. Occ:upational InfonaatlOD. Co
ordinatina Counc:il aade up of npreaentativea of the Employaent Security Bureau. 
Hai\power Servic •• Council. VocatIonal Educ:ation and Voc:ational Rehabilitat ion DeJ)art
aenta. The S.O.I.C.C. felt that . cOlipodte usponae would beat IMrve your need •• 
Thea. C:OIIIMnts the apecific:ally address the area of econocdc: c:onditions: eaployment. 

ne narrativa contained in the I.E.I.S. ia quite coaplete. and in sen.ral the Counc:il 
agreea witb the conc:lusiona drawn by the atudy. 

Haximil:ina the eaploy-..nt of the residents in the i_ediate aru "ill IU!lcusitat. -:;'\:2 tha a.c:cuaulation of data ducrIbiaa the apecific akilt. that will be needed aa vell :2 , 
aa the apacifiC: time of need, where possible. tha skilla .vailable in the .ru to 
Ull tha .. antic:ipated n.eds .ocI the provision for providina the n.c ..... ry akilla 
th-rough tra�ing or retrdnina in advanc. of the tille of need. 

ner. will be need to know- what traia.ina is available in the itapacted area and what 
is needed to prO'V'ide tbe appropriate akill tninina. There vill be a need to bow 
what the tnditional alaratiaa patterna are for Rorth Dakota workers aee'dq 1hp107-
llent in _jor con.tnaction proj.cta similar to tbia auch aa tha miaail. &itea. air 
ba.aes. Garriaaa D_. the Vekoaa Anti-BalHatic Miaa11. Site. etc. 

Tbere rill b • •  need to bow what the anticipated apin off probleu rill ba in tbe 
local are. which reault fr .. tbe aervic:e vorur &roup ••• kina and obtainina biaher 
vag. eaployaea.t 10 tbe con.tnaction or op.ration ph.ael. 

The hiatory of rec:rutiaa. tr&int.na; and migratiOn of workera on 81_11ar projec:ta in 
the Stat . ..  y serve well in the plannins in the area of employ.ent neada and proh
l.a in .. :I:1..-i&1n& tbe u •• of local workers in the .rea and inillning an ade-quate 
supply of aldlled vorurs as varioua pha .. a of the proj IIct are reac:h.d. 

It aay be dealrable to provide a aiaale foc:al point to a.c:clJallate and diaaea1Date 
all inf'oraation relative to akUla needed for the ar.a. Thill dialem.ination of 
worker wpply and needa infonution c:ould a.rve to eliminate or .tnimb.e the poad
biUty of a .... ailrstion to tbe area of potential workera whose akilla are flot in 
demand at that partic:ular t1ae. 

Tba State Occupational Inf01'lU.t1on Coordinating Counc:il auggeata thet thia should be 
aadilled a. a re.pone1bi1ity of the various agenei .. of State CoverDlHl\t that .re 
invol"nd in vorker tre1oiaa. retraining cd placem.nt. 'fhia vill aerva to prO'Vida 
the DAc.aa.ry tec:hnical input through a plannad coordinated effort thua noidin& 
O'V'.rlapPina and min1..m1cina the probleas of _ployaerat and une-"lo)'llletlt for the ar .. L involved. 

RESPONSE TO CETA A-95 LET"l"'ER 

,161 
Paragraph 1: Information of thi8 type vas used in the 

modeling process. 

Paragraph 2: Information of this type vas used in the 
modeling process. 

Paragraph J I As stated in the Economic Conditions 
8ection, higher vages in the energy sector would result in 
some job switching vhich could inconvenience local employers. 
There are no other problema anticipated beyond those dis
CU8Sed in the Draft Study concerning higher vage ratea in 
the energy sector. 

paragraph 4 :  Same reaponae aa paragraph 1 .  

Paragraph 5 :  The North Dakota Employment Security 
Bureau i8 currently a�tempting to provide this service. 

Paragraph 6: We agree. More coordination on an effort 
this size would result in more efficient job placement. We 
recOllllZlended increased coordination in job placement aa an 
important mitigating measure .  



FROH: 

TO; Kr. The rman Kaldahl 
Eaplo,.ant Security Bureau 
1000 E. Divide 
Ibaarck. RD SSSUS 

ISSUED BY : Bureau of Land Management/State of Horth Dakota 
________________ .DoIT£: ADrll 21. 1918 

HAIlE OF 
PROJECT:  Draft Wut�Central North Dakota Regional Envirol'uaenta.l llap&ct Study on 

Energy Deyelo�t. and SUlliiliry 
The Environmental IlDjJlct Study is referred to your agency for review and possible 
CCJIIIIents. The Env1rorunenta.l IlApact Study has been forwrded to you under separate 
covel"'. If you consider it sathfactory. please check the box labeled. -no c�nt.· 
Otherwise. please check the other appropriate boxes. Your cooper,tfon is uked in 
c(lDpleting this I\erTIO and retul"'ning it to the State Intergoverrrnental Clearinghouse 
by June 1 .  If no response 15 received by June 9 it w111 be assumed yoo have no 
corIIRent. o No cOInIIef'\t 

� taaftents sutIRltted here\lf1th � Desire to review final study 

Specific ccmnents wtl1ch are to be attached to the review statl!lllef'lt wtlich will 
be sutGt1ttld by the State Intergovenwlental Clearinghouse: (Use separate sheets 
if necessary).  

Reviewer's L�/- �- , I �  
S1gnature :.....;1'!!=lffl:lrM&t="'--="'�='-__________ .Date: June 1. 1 9 7 8  

Title: Executive Dinctor 

DRAFT WEST-CENTRAL NORTH DAKOTA REGIONA·L 
ENVIORNMENTAL IMPACT STUDY ON 

ENERGY DEVELOPMENT , AND SUMMARY 

BUREAU O F  LAND MANAGEMENT 
STATE O F  NORTH DAKOTA 

Tele: 224- 2837 
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The Employment Security Burea u ' s  role in the study was that of 
a participant in the Soc:io-Econolllic work group. This work 
group leader was Loren Cabe o f  the Bureau of Land Managellen t .  
Mr . Cabe d i d  an excellent j ob of inVOlving a l l  participants of 
the work group. We feel that the Socio-Econoaic portion of the 
Impact Study accurately nflects the views o f  the aeabers of 
the st udy group. 

We bel ieve the Regional Environ_ental Iapact Study has been well 
prepared and represents an accurate picture o f  the total iRpact 
on the study area based o n  the facts available at the tiae of 
the study. 

Events that have occurred since the study was aade, could dras- fi\ 
tically change the levels of bpact. This is particularly true : ,  
""hen a s s e s s ing the illpact of gasification. Our aajor concern 
i s  how will the final Iapact Study reflect the changes that have 
occurred since the study was i n i t i ated . 

The Draft Iapact Study shows that Dunn County vi l l  experience 
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Coal Coapany which was to have supp l i e d  coal for the plant had 
a projected perllanent work force o f  4 7 4  in 1986. This entire 
project is doubtful because Natural Gas Pipeline Coapany has 
since becoae a partner o f  AHG Coal Gasification Company, which 
proposes to build a gasification plant i n  Mercer County. 

Plans for the proposed ANG Coal Gasification COllpany plant have 
not been f i na l i t e d .  If the plant i s  not buil t ,  it w i l l  e l iainato 
a construction work force which was expected t o  peak at 2 , 629 in 
1980. Also e I b l nated would be a permanent work force vhich vas 
to have peaked a t  640 by 1 9 8 7 .  

Every e ffort aust b e  lIade t o  have the final Iapact Study document L reflect accura t e l y  the iapac t ,  if any. that g a s i f ication v i l l  
have on the study area. 
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RESPONSE TO EMPLOYMENT SECURITY BUREAU A-9S LETTER 

1 1 6 2  
This cc::aaent i .  correct. Althouqh eventa have changed 

with reapect to the seven-county atudy area , it ia not 
certain at this tiAe vhat viII eventually occur as far aa 
coal gaaUication i. concerned. Consequently, any atudiea 
designed to asaess the current situation run the posaibility 
of alao being out of data in the near future . I f  NGPL does 
not occur , the aeven-county reqional employment levele would 
be reduced by an aaount gre.ter than those directly attributable 
to the NGPL facility becauae of the secondary _ployaent 
created by construction and operation of the g.sification 
plant. 
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Dr. Gary Johnson 
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Bi..arck. NO 58.501 

o.ar Dr. John.oa: 

'f __ _ 

�.J-'.# 1Ii. •. 9....., 
�- § #0( �- 4-

Y-. �Y .... 

The Public Service ec-J..aion baa bad tia. to revi_ only the &Oil • •  ac
tiona of the 4raft a.qional Enviro...ntal :r.p.act Stau.ant vith any kind 
of thorO\lqhna... Therefor., O\lr �t. vill ba liaited only to tho_ 
MCtiOn.a. Ita he .. divic!ed. the �t. into two MCtion.. Tblare will ba 
a section vith specific �nta and another MCtion which provic!e. a 
q.Mral .�ry of O\lr .t..pr_.ion of tba soil. inforaation as • whole. 

aDS/pes 

Attact.ant 

COMMENTS Cfi SOILS UcrICfiS OF THE WEST-CDft'RAL MORT'll DU.OTA 
REGIONAL ENVISIClIUNTAL IKPAC'r STA'l'ZMEH'l' Cfi EM'IR:;Y DEVBLOPMEH'l' 

A paraqraph shou14 ba ineerted neu tba beqiMinq which indicata. 

thet the aoil propertiea described and c!epicted in tba .aps in thi. 
report are baaed on qenaral soil lIurvey.. A datAiled soil .\&rVay pre-

pared by the Soil COnservation Service (SCS) .hould ba coanJ.ted when 

thi. has baen alluded to in .a.a places in tba report , there a.- to 

ba no place wbalre it vaa clearly .tated. 

Mhat soil uaoci .. t1ona have baen d.a1qnatec! .. prt- and who hea 

Md. tha 4elliqnation using' wbalt criteria7 It i. CNr t..!pns.1orl tbat 

tba SCS 4esiqnatas prt- famland accordinq to soil type _ ind.icatec! 

on the deteiled soils up •• 
The ..... cc-ant as above ... y ba appl1lSd to faral.and of .tatewid. 

1Japortance . 

The .y.tea which you have chos.n for soil particle cl.a.U'ication 

apparently ia the unitec! State. Daparta.nt ot o\qriculture (USDA) ay.t... 

'1'tw chy particles in thi • •  yst. are c!efinec! a. 1 ••• t.ban .002 _ in 

di..ater . Th. only lIyat .. Vbich 4et ina. clay particle • •• la.. than 
.005 _ in 4i ... tar i. that used by the u . s .  Public JIoAds Adlainistration. 

If thia is tha .y.t.. that you are using', u..n tba .ilt particla. ahoul4 

ba datined a. baing' .005 to .05 _ in 4i..atar. WhicheYU qst.. is 

baing' ueed, there ia • 4efinite diacnplU'lCY on paqe 35 which aboule! ba 

corrected. 

The pnliainary re.\llts of the o\qricultural Re.earch servic. (ARS) 
wec!qe expert-nt .hould ba .ore accurataly .tatlSd on paqe 36 in tba 

r.port. The preliainary raa\llts indicate tbat whan .ore than ]0 inches 
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of suitable plant qrowt.h aatarl&l _. nl'Pread ovn .odic spoil, the 

not IncUcate that leu than 10 inchea of au.!table plant qrowt.h Mt.rial 

tlva qrowth. hDtNver, the veq_tAt1v. yield MY be lower than are •• where 

at b .. t 30 inches of su.itable plant qrowth _t"erlal ia available for 

napreadlnq over .odic spoil .at.rial. 

w • •• r!OUAly q\MIaUon the .. auaptlon that 1n ar .... Where 1 ••• than 
]0 1nc:hlla of 1I\l1table plant qrowt.h uterisl '11111 cover hiqhly .odic 

aateriala, that this vill resu.lt in productivity reduction.. . TheM 
11011. are not very productive in tlM fiut place, The etfeets of • hlCj'h 

.041". COntent which hevs been attributed. to aininq are abo prevalent 

in the pr-.1ned .oil.. In the •• an •• there could very _11 be an 

incr •••• 1n productivity becau •• • 1n1n9 activiti •• wo\lld. break up the 

iape.rvioua bard p&.n which often develop. in thea. lIOib. Another 

con.ieSer.ticn 1. if vlthin property OWMrlhip boundaries tlMr. are 

areaa 'With .ore than ]0 inches of auitable plant qrowth ... terial, the 

aine operator ie requirlSd to MV. thh ... terial and it ie available tor 

averaqinq over the entire disturbed ar_ vithin the property ownarahip. 

Rule 69-05-07-07 ot the Public Service o-,i .. ion (PSC) r-zulation. 

require • •  odic _poil Mtarial ba covered vith a .iniaWl ot tour teet ot 

non-toxic .. terial (suitable plant qrovth uterial } ,  provided tour teat 

ot auch .. terial ie available. 

By tollowil\ll required �oced\lre., the hiqh org-.nic uttar (1.5 per-
cent or hiqher) topsoil ... teriala will not ba lIixed and diluted -.ith 

aubsurtace u.nveathered uterial. Thi. _e not correctly atated on 

peqe 91. 

-,-

'fa .1niai_ vind and _ter arosion -.ntionec! on paq. 91, there 1'aOW. 

is a requir..ant (Rule 69-05-14-1)4) to 1lU1ch all ana_ where .uitable 

plant qrowth ... tari.l haa ba.n re.pr.ad excapt a. appro"'" by the PSC, 
annual qra1n.a ... y ba \I.ed to astabli.h a �otactiva cover prior to .,aec!-
inq to a .or. perMnent veqatativa coYar. 

'1'tw PSC requlation.a I'aOW requira the taxturlal analy ••• for the 

o .. rburdan s.-pIa. ba aa4a aither by the hyc!ra.atar or pipette _thod, 

not by faal aa indicatlSd on paqa 15]. 

01'1 peqe 153, Rule 69-0S-07-01 of the PSC requlation.a nov require .. 

thet duril\ll the r.shaping' �.a, all hiqtwalls llUat ba .lia,inated. 

'1'tw North DaJtota Cantury COd. (RDCC) aak •• no raquir.-ant of 4CNbla 

ditching' for undU9rowd tran_isaion faciliti •• aa atetec! on paq. 1.53. 

Double ditching' i., hDtNvar, an unwritten policy ot the PSC and. is 

included .. a condition on constructiOn �ita for underqround hCili-

ti .. 11' it is not volunte.red by the applicant. 

'1'tw JIDCC aakaa no raquir-.nt thet �oil ba M9reqatec! and n.pr.ad 

over a.carated ara .. in tha ca_. of CQn8trl1Ction on tr�aaion or 

anar9Y coDYanion faciliti.s a • •  tatec! on paqe 1.53. '!'hi. is anotbar 

u.nvritten policy of the psc'. to includa a. a condition in the construc-

tion perait if it ia not volunteered by tba applicant . 

In raference to construction and. racl .. tion procac!\lra. outl1nlSd 1a 
18 COd. of Federal Req\llations 2.69 on paqe 153, this only applies to . 

natural q ... pipeline.. Thia 1a very bIport4nt and 1Ibou14 ba pointed 

01'1 tba vind and vatar arodibility upa, the 4aqrees ot erodibility 

repre.ented in the leqend. are not positionlSd in • vary lQ9ical aanner. 

Also, it is 41ffic\llt to 41fferentiata between the various land .uitability 

cl ..... . hown on aap 3-7. 
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General Cc:.aents 

Frc-. the .oils point of view, thi. 40cwunt can be vV)' useful it 

it h UIIed .. .. 9anera1 plannlnq dOC\allent. The information can be uaed 

for overview 8tudha of the area and. to provide intormation on .. reqional 

b ... 18. When apecific u.naq .. nt decisiona will be. aada, thia docuaant 

can be. ",aeel to provide preliJdnuy information to .be followed by -on 

detalled Btud! ••• 

The information provided. 1n thh REIS will be uMful to people 

aaklnq decisiona on .. reqional or atat_ide beais. It will abo point 

out ere •• where -ore Inforaatlon 1a needed.. ttow.ver. it will nOt replace 

the naed. for .,re detailed technical infor.ation which is needed. to au. 

_naq-..nt decidon. on .. aita llpecific bads, 

RESPONSE TO PUBLIC SERVICE COMMISSION A-95 LETTER 
1163 

Corrections and add itional information are noted in 
Part 1 ,  Soi18, and in responses '51 and ' 1 1 7 .  Alao see 
Appendix 4 of the Draft Study. 

L 

246 

Sierra Club ...,.uo ..... PU'II Of''" 
,"I OUl .. . II .. ..... , .,... _ 

!�. Lander ftS20 

"'eat Central North Dakota 
Reqionai Environmental Impact Study 
Suite 2 ,  CapitOl Place 
1533 North 12th St. 

Bt.-rCk, H.D. 58501 

COKH.BN'TS OF BRUCE HAM IL TON 

June 15, 1978 

SIDRA. CLUB HORTHERN GRu'T PLAINS REGION,a.L REPRESENTATIVE 

ON 

THE DRAFT NEST-CEm'RAL NORTH DAKOTA 
RBGIONA.L BHVIRONliBN"I'AL IKPA,CT STlDY ON ENERGY 

DEVELOF'MEm' 

Thank you for the opportunity to subtnit c omments on thil!l V draft environmental study (DES ) .  I am a l i ttle uncerta in how to = ,  
cOft'fnent since the DES h i  a hybrid envirorunental iMpact statement 
(EIS) and i s  no longer designed to comply with the National En-
vi roMtental Policy Act (NEPA) and clear the way for any .aa jor federal 
decisions. Since this i s  not a formal EIS and ha s  not been subject to 
forne.l HEPA review, the Sierra Club must clearly state tor the record 
that it YOuld object to the implementa tion of any of the projects 
covered by this DES until formal �"EPA compliance ha s  been achieved. 

Several procedural quest i ons remain unanswered. Does the 
Bureau of Land Management {BUn plan to write a formal EIS before 
leasing resumes in North Dakota? Will a final federal-state impact 
study be prepared after corrwents are received on this DES? Is there 
or will there be a federal-state preferred a l ternative or proposed 
action? (The "proposed action" in the DES is proposed by industry 
but has not been accepted a s  inevitable a nd  desirable by the state a� 
federal governments , I assume . ) 

The DES should cover in more deta i l  the i-.pact of new .ouree I pollution on existing a nd  potential Cla8. I clean a i r  region.. The � 

( 2 )  

Clean A i r  Act Amendment. of 1977 designated "f.heodore Rnoaevelt National 
HQlllorial Park and the I ... ostvoods Wilderness in Lostvood National 
Wildlife Refuge a s  _nda tory Class I area s .  There is a petetion pend
ing before the state to designate Dunn County a Class I area. The 

DES should address the potential impact at LeVel l ,  Level 2, and 
Level 3 air pollution on these areas. It ie inadequate to restrict 
DES study to cOlllpliance with the lower Class I I  level . 

The IItQst di sappointing a nd  inadequate section of the DES wa. 
the a l terna tives section. This section gives only cursory a tten .. 
tion to extreme a l ternatives. The DES exal'llines extreme • •  uch aa 
no further COllI developtnent, no leasinq of tederal coal, relying 
801ely on a l terna tive energy. a nd  relyinq solely on ennrvy con.er .. 
Vl!ltion. I t  then pIlsses these al ternatives off as unrealiatic. An 
attempt should be lllade to investigate real .It.ernativas. Por ex .. 
ample, WOUld a mix of hOlding back eome project., leaaing .cme ted .. 
enl coa l ,  a nd  � IIIOre heavily"'bUt not entire

lY 
on reiliniible 

enel'qy reaource. and snarlY . conservatlOn-se .. r_l stic and environ
Mnta lly ddainble 8cenario? L 
a l tern!��;.�t a��O���M

tr!��.J���� s:��� · �� ��!t�= -:g.r��!:�:�s � 
s u H i cient infonnation. For exaMple, the a l teration ot achedule. al
ternative sounds l ike a promising wy to Iftiniaize social impacts 
couaed by boO!tI a nd  bust construction worker population peeks. But 
this concept i s  not given suH tcient consideration to help the decidon 
Nker with specitic choicea. 'rhe same problem exist. tor the pro--
ject l'IOd i f ieation a nd  coal export a l ternatiVes. 

The a l tel1natives section ia a180 inadequate because it tends 
t.o eMphasize the adverse etfecta ot the a l ternatives al"ld deempha
sitea the positive *tfects. For ""'.xB mpl e ,  the loss a nd/or delay ot 
caal tax dollar8 is cited as a INl j or drawbaCk ot most ot the a l terna
tives . However, it is not brought out that if the a l ternatiVe results 
1.n les. 80cial illlpil.ct a nd  less envirOnMental destructinn then there i l!  
lP.8S need tor c oa l  tax revenup.. Similarly, t he  claim that the no 
fur ther coal �p.'relopment a l t�rnative would lead to continued una.
plor-ent and ·population decl ines col'ltradicts the tact that the 
counties are now exper iencing popUlation increases ( pa ge  34 of 8UJM11lry) 
a nd  Inueh of' · the unet.l:ployMt'lt ccaes trOlh job aeeltet. lIIOVing into an ' L enargt bOoiI area '. 

It' this DES is rewritten a nd  a t i na l  .tOOy i s  prepared I would 1\ 
hope that the study team would come up with a set ot a l terna tivea � ,  
that a ttetnpt t o  minimize Rocial a nd  environmental d i aruption a nd  a t  tbe 
salM! time provide adeq\la te energy auppl ies. 

The team needs to explore a nd  present to decision makers real 
a l terna tives that look into the tollowing questiona. How much ted. 
era l · C'OIIl l 1�a8ing is desirable am where should or ahoul d n ' t  it occur? 
What would be the adva ntages ot YilrJ,ous types ot cOill export pol .. 
iciesT What would be the opti..a... a l ternation ot schedule. to achieve 

IIlini.l adverse social iIIl'pllct? How auch coa l  davelopaent cou.ld be 
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real istically replaced by renewable energy resource use in t he  19'77-
2000 dIM!' fralM! if • concerted effort ,. . ..  de to ellPhasize us. or 
rl!nevable sources? I e  there a need tor all the propolled coal-derived. 
energy it' enerqy conservation i a  pushed not only in North Dakota 
but throughout the service region? WIll high priced IrYnthetic gaa be 
able to COtI'pete with Northern Tier gas? If va- h defevutated loan Will 
d-.nd projtktiona shift In the •• rvic:e region? 

Without an.wre to theBe and aifa,ilar relat.ed qu.estiona it 1 .  L Ulpoadkla for the deciaion __ ura to au an inteUi",.nt choice. 

One tinal eoaM!nt on the tonat of the DES. The _In re
port h 80 OYerdEed that it is diff icult to UII. ,  carry, and ator •• 
Next tiMe plea .. stick to a --.11er standard 11&e with fold. out 
INlpa if nec:e ... ry. The .�ry volUMI .... . -.ollt helpf_l. 

Pl .... 1teep IDI intor.d. .1 to the progre •• of the DBI and U. 
ewnta it. CO'V'8I'I. Thank you. I 

-

RESPONSE TO' SIERRA cwa LB'M'ER 

1164 
The North Dakota Regional Environmenta l Impact Study is 

not formally a.n environmental impact .tat .... nt (EIS ) ,  
however, a major objective of the study i s  to cOBlply with 
the intent of the National Environmental Policy Act (NEPA) 
in apprising deciaionmakers on the cumulative effects of 
proposals requiring federal and state actions. In addition, 
the public review proqram for tn.e study was designed to 
solicit and evaluate cOlllrDents from involved publics, includ
ing formal public hearings, in conformity with the public 
review goals of NEPA. It has never been intended that the 
regional study replace the formal state or federal permit or 
environmental asse.ament requir_ents on specific proposals. 
These will be dealt with on a cas.-by-case basis or prograa 
basis according to individual aqency procedures .  Bopefully, 
the reg-ional environmental study will provide useful inforaa
tion for these specific proceedings or EISs and prOvide 
a better understanding of broad regional implication • •  

A revised federal coal IDAnagement proqram is currently 
being developed by the U . S .  Interior Department, includinq 
the preparation of a nationwide progr ....... tic envirol"lDMtntal 
impact statement. Pormal NBPA compUance reg-ardinq the 
leasing or management of federal coal must be consi stent 
."ith the requirements of that poUcy once it is developed 
and issued. It is unlikely that a duplicate reqional envi
ronmental impact statement would be i"ued simply to ccaply 
."ith formal NEPA procedures. Instead, it i s  more likely 
that NEPA requirements related to federal coal will build 
upon the analysis already inherent in the reg-ional i.mpact 
study where applicable, and will expand. upon this analysis 
where necesaary. 

Since there i s  no administrative machinery for develop
ing a federal-state-local proposed enerqy developaent plan 
for a geographic area, the reg-ional impect study did use 
industry plans, circumscribed. by specific federal and state 
standard s ,  as the baaia for its cumulative assesamant. This 
evaluation will be used in the completion of a seven-county 
land use analysis by the Bureau of Land Management, culm.inatinq 
in coal leaaing and manaq .... nt decisions consistent with the 
new program now being developed . 

Therefore, no long term federal leasinq will resume in 
North Dakota until that plan is complete and the specific 
decisions in that plan are covered lmder formal environmental 
impact statements or assesaments on a sita-specific or 
cumulative basis as appropr iate. 

Also see responses 147, ' 6 0 ,  1 6 5 ,  1 1 6 0 ,  Introduction, 
and Part 1 .  
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1165 
Updated inforaation concerninq the 1977 Clean Air Act 

AlMn4IMnts and the Prevention of Significant Deterioration 
of Air Quality provieions of thb law is discussed in Part 
1, Cliaate and Air Quality. Reclassification of the Theodore 
Roosevel t National Park to a Class I area is shown therein 
to have a dr ... tic influence on sulfur dioxide emission8 
frc. lAYel 1 and Level 2 projecte. 

1166 
In a dOCWll;ent such a. the Draft Study, there are a 

nuaber of ways of addre •• ing alternatives. Alternative. to 
the propo.ed action should be the alternative. capable of 
achieving the .... de.ired results in net energy production 
.s the propo.ed .ction. The Draft Study did analyze 11 
specific project propos.ls lmder two levels of development, 
plu8 a third level of development asseasing future coal 
aining activity . '  Federal coal study areas were also singled 
O\1t. This IMthod of analysia , in itself, provides for 80me 
alternatives. Considerable thought and discu.sion went into 
further alteration of proposals but it was realized that the 
nUilber of cOllbinations of proposala alone woJ,lld become 
astronomical. This is not a decision-making document; there
fore, it would be inappropriate to address some combinations 
of proposals and other alternatives without addressing all 
such cOllbinations. The concept waa to show the decision
-.t.er that various combinations are poasible through the use 
of alteration of scheduling and project modifications. It 
was alllO necesaary to point O\1t that .there could be other 
ways of achieving the desired goal without the proposal s ,  
such as conservation and c oa l  export. This approach left 
the decision up to the decisionmaker . A scenario such a8 
proposed in the �nt could be realistic and environ-
.. ntally desirable, if reliable quantification of how much 
renewable enerqy resources could contribute economically and 
hov auch energy could be saved by conservation measure a 
could be shown. If the latter cannot be obtained, then such 
a .cenario would not be realistic in achieving the same 
goals as the proposed action. 

1167 
The intent of the analysis in this alternative ."as to 

point out the po .. ibility and advantage. of phased timing 
without actually suggestinq a timing scenario for the plants 
involved. 'l'he Public Service CClldD.ission of North Dakota is 
the agency with the expertise, respon.ibi lity; and authority 
to determine a loqical and efficient time table for plant 
construction in that state. 

The population graphs on page 34 of the sUIIIn&ry show 
that net population in the seven-county .tudy area is expected 
to increase in the future without Level l or Level 2 develop
ment. This phenomena , however, is primarily a result of 

people IIOving away froa the more agriculturally-baaed areas 
such as Dunn, Mercer, and McLean Counties to communities 
such as Bismarck and Dickinson. Consequently, these rural 
areas are, as the graphs abow, expected to continue to loae 
population in the future without energy development to those 
areas which have a more developed infraatructure. 

1168 
The alteration of 8chedules alternative was designed to 

show that social impacts could be minimized if proposals 
vere ext.nded over a longer construction echedule. Also , 
the modif ication of proposals provided information on the 
ainimizinq of other environmental impacts . Also see response 
1166. 

Regarding the national federal coal leasinq program, a 
proqruaatic EIS currently being prepared will addresa 
pEoduction goals and the states and regions from which these 
goals would be lIet. 'l'hese production goals have been prepared 
by the Departm8l)t of Energy and the states of the coal 
reqions. The Bureau. of Land Management does not set the 
policy related to production rates. The Draft Study haa 
provided, in the impacts chapter under each of the environ
mental components, environmentally sensitive areas that 
should not be di sturbed. by mininq. However , specific area a 
where lIininq of federal coal Should or should not occur are 
delineated throuqh the Bureau of r.nd Kanagement planninq 
process, as described. in the third column of page 17 and in 
Fiqure 1-3 4 ,  page 18 of the Draft Study. The study alao 
has shown that federal coal leaSing is not the key in 
contrOlling the proposed development,' but i s  controlled 
through other permitting procedures. This was described in 
the third paragraph, column one ,  page 1 9  of the Draft Study. 

The advantages of coal export have been covered in 
Chapter 8, Alternative 5, peragraph 5 ,  pege 2 0 2 .  

The alternative o n  alteration of schedules was provided 
to show that this ie an option open to a deciaionmaker . 
However, 1£ the alternative specif ically establi shed the 
order of construction of the projects, this would probably 
exceed the authority established by the various statutes. 
Such a scenario could also be misconstrued as an endorsaDIent 
and would place the study in the role of decision-making 
rather than introducing alternative approaches that could be 
taken. In order to develop the optimum , it would require 
analyzing all Combinations of the proposals over varying 
timeframes. The alteration of schedules also could not 
achieve the goal of the proposed action by prodUCing the 
needed enerqy supply in the requested timeframe. AlBo aee 
response • 167 • 



It i a  clear that on a national scal., geoth.ZWll and. 
hydropower are the .,at likely candidate. for incr.aaed 
ener9Y production .�t cou.ld replace ener9Y dev.l�t. for 
North Dakota. Jb.Ich of the discussion on this topic , ••• 
Chapter 6, Al te.rna U ve 6) would depend upon the breakthrouglw 
in reaearch that vould aake en.r9Y production by renewable 
reaource _thoda .ore ccapetitive, or the price of current. 
ener9Y would increaae to a.a.ke renewable reao\lrce. coapeti ti v • •  

For detail. o n  the need of the propo8ed dev.lo�t., 
if con.ervation ia active, ref.r to Clwpt.er 8, Alternative 
1, para9raph 2. page 203 . 

accur:t:r;e!!i;r:=-ed ��� ��;::!:�!::l C::-;;e:�=�ial 
action baa been taken on the energy leqialation r.lated to 
9a8 deregulation. 

NORTH DAKOTA STATE PLANNING DIVISION 

JUDe 20. 1978 

STATE CAPITOL· HINTH FlOOR . BISMARCK. NORTH DAKOTA 5a5OS 701·224·2$115 

STAn: IRTDGOVEIlOIElfAL CLU.I.IlICHOlJSI stIPPLIMIlftAa1 ''l.r:n'U 0' CCIICIft" 
OM PROJECT UVIEW IB COHPOI!WfCE 1I1TB <1m Claarua 110. A-95 

To: kreau of !ADd M&nq:�tfStilte of BO!'th D.kot. 

STAn: APPLICATION IDEM'TIPID: 78041873119 

Honorable Gavaroor Liak 
Pint Ploor 
State capltol 
Biaaarek. ND 58S01 

De.r "f' Liak: 

Subject: Dr.tt Weat-Ceatral Horth Dakota aqion.al IDviro.-atal x.act 
Study of BDerlY l>rt"alo�t aD4 S�y. 

Thill Draft lIS wa. recd.,.ed ill cn.ar offlce Kareh 23, 1978. 

In the proease of th. A-9S revl .... the attllcbed e�t was raeehed 
fro. !forth Dakota G_ and 11.h Daper taeut. 

Thill. doc�t aD4 &ttectz.Dt eoa..tltute the hrth.r e�t of thll Stllte 
InterlOYen.a-ntal Clur1qhoua., _da 1a e�l1anee nth DMI Clreu.lar A-
95. Prevloua e�t. were forwarded nth . ''Letter of ec-nt" OD 
June 12, 1978 and June 19, 1978. 

Silleerely youra. 

� tl. �� 
Mn. Leonard I. aalllta · 
.usoel.t. Plannar 

Att.ehaeat 
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MOImi Dl\J(0'D\ GMB A)I) FISH DBl'AR'nCEN'f 'C(MI(ENTS 
. .,. ".,  

OMl"l' WES'r-CDTML HCR'nI Dl\1D'm REGI�L ENVIRONMENT IHPACT STt.IOY 

.. .,. 2. Accor4il'lll to other aVailable infonwation, one alternative l'Iethod for r tranaportll'lll proc!uct gall. that ha. been conaidered would be to tie in � ,  
with the propo.ed Northern aor4er Pipeline which vill pa • •  the 
Antelope valley Project a .bort diatance to the south . Apparently, 
IIGPL pl.RII .uch • tie-in. !taia .lternati_ .hould be discussed in thb 
doe�nt. 

P • .,. l. '!ti� forsation of • cOn80rti� to bulld the AHG plant necessitates the 
upSatll'11l of ac.e infonwation present.d her •• 
Why doe. B •• in'. pl.nned c�lu: require aI..::lat 20 percent lIIore coal 
than Coyote I .nd II would, .nd .n alDOunt approxi_t.ly equal to the 
need. of Coal Creet Station • •  complex with about 120 * 1IIOre gen
eratil'lll capeci ty? 

P • .,. 50. Agaln, NGPL pl.n. to us. 13.9 HT'l of coal .nd 11,750 acre-feet of 
w.ter per ye.r, and ANG plana to us. 9.4 HT'l ,  and 17, 000 acre-feet 
of w.ter annually. The re.sons vhy two lurqi pl.nts producinq equal 
a.ou.nt. of q •• exhibit such wld. r.nge. of need. for natural resources 
.hould, in the interests of conservation, be fully explained. Also, 

whue will MGPL get i t ' .  electricity? 

For cl. lrty, it .hould be not.ed that th. heating v.lu. of liqnite is 
6,660 BTU'. R:!! �. 

Pa.,. 10. '!tie aection on .itigatinq measure should make cle.r vhether the table 
on the praviou. peg. w •• c�iled frOID d.t. which reflect the situa
tion before or att.r .ucb miti9atinq IMasurea h.ve been implemented. 
Aa it La it i. _isleadinq, in th.t the section tend. to gi_ the im
pr.a.ion that the vslue. giv.n in the table will be reduced by the 
.itig.ting .... ur ••• 

Pav. 20. It is noted h.re that Lev.l I projecta will disturb 49,470 acres, and 
lA_l II project. 92,461 .cres. The Soil., Geology, and Proposed 
Action sections gi_ th .. a tiqures as 34,217 .nd 76,Ol7, respectively. 
The re.80n. for thLa discrepency ahould be given • 

• ..,11. 22. In two succe •• ive peragr.ph. National and .tata gr.ssLanda, at.te 
for .. ta, .nd harc!vooc! dr_. are fir.t ref.rred to as exclusion areas, 
then .voidanee an.e. Since the distinction betw_n "exclusion ar .... 
and ".yoi4a,nc • •  rM" i • •  n iJIport.nt ona, thill ten &bould be clarified. 

P.". 47. The opening .ent.nea under "COal BXport" is obacure in me.ning and 
.hould be n'Viaed. .e .1l99 •• t .caethlnq Like "Mo.t of the coal now 
.ined in Borth Dakota is burned in the .tate .nd converted to 
alectricity, .o.t of which t. in turn tranaported by tran51lliasion 
line to be conII.".ed in area. outaida the .tata . ..  

MO R'nf  MkOTA. GAME A ND  PISH OEPARna:NT o:lf1MEH'l'S 
COI THI!  

ORAl"!' WES'f-CEN'r'M,L NORTH Dl\JtO'l7t. REGIONAL EKVIRCMMENT1!.L IMPACT STUDY 
ON ENERGY OEYELOPMEN'l' 

Pa.,. 1 .  I n  or4er for tha South Beulah l11na t o  .upply Coyota I ,  Xnif. River 
Para. 9. eo.l COIIpany will have to open a new aine (ne.r E19in, "'. under

.tand) to .l.Ipply its pre.ent c�itaents. Sinc. thi. new lIIine 
will involve iapacta dire<::tly related to the propoaed action, it 
ehould be .. ntloned han. 

Pave 9. Why will eoyota I not Wle its blov-down watar for ash handl ing and 
P.ra. 13. flue g.s d •• uLfuriz.tion .yat. ut.-up water, •• Antelope Valley 

will do? This would reduce the need for . conaider.ble discharg. 
of blow-down w.ter to tha Mie.ouri River. 

Pa.,. 48. The la.t •• ntenee should be chanqed to r.ad, " • • • • •  phe.6ant and 
Para. 1.. Rungarian pertrid9. h.ve becCQe eatablished." 

paga ca .  The la.t .ent.nea should be dOC\UQented or raferenced. 
PUll.. 16. 

Page 49. The tert in thia per.graph and Map 2-26 correspond very poorly. 
Par •• 3. Portion. of MclAan and Burle igh counti.s have high shaq.tail dena-

itl .. whUa tha r.aindar of theaa two countie., exc.pting tha MissOl.l.ri 
River drainaga , ia aad.i". denaity. 

P.r ••  16. '!ti. l •• t .entanea in thi. peragraph .hould .nd with the phr.se "unles. 
tood .nd d.nsa co_r of .ufficiant qu.lity .nd quantity .re aVall-
abl . . ..  

pag. 51. '!tiere . 1' 11.  quot_ .round thi. peravraph, bu t  ita origin i a  not cle.r 
P.ra. 20. ftal. tha taxt. 

Pa.,. 52. Tha peragraph needa to be updated by stating th.t the northern beld 
P.ra. 1 .  eag l e  ie now cl •• aified a. a rare and end.ngered .peeies. 

hra. 26. '!tiis pe •• 89a -ak_ no IMntion of the Fed.nl Endanqsred Spec i •• Act ,  
which providas for prot.action .nd rehabilitation o f  andangered speci ••  
a nd  thair habitllt. � probable affe<::t of the l aw  o n  .ndangered 
ap.,e!!_ in Morth D&kota in the: next 20 yean IIhould be evaluated. 

Pa.,. lot. It abou14 be .. ntioned that trenchinq or drilling in • clay-••• l 
Para . n .  wetland could break throu¢l. tha ... 1 ,  r .. ultift9 in drainage of tha 

wetl.nd. 

Pan. 14. Tha question of .i9nif lcance of power line mortality ie .n iaportant 
OMI ,  but the: tera ".ignific.nea" b not defined hera. The loc.tion 
of the line ill iIIportant a I..::l. Any lin .. which cro .. the Hia.ouri 
ai .... r ha .... . Vr.&tllr de.tzw:ti_ potentill l .inca thlll ill. a _jor 
.iqr.tl00 corridor for any typaoa of birds. Thill diacusaion needs 
to be expended to inel. auch iuforaation. tog'ather with a rac
ovnition of tha fact that it' tranai •• ion lines .re added in 
ralatively _11 iner_nta over ti_, thair individual contributiona 
to line .ortality _y be ... 11, but thair total contribution could 
be quite .eriou.a. Such racoqnition alao belOft9a on pege 111, pera-

L 



.graph 11. Finally, i f  only 665 milea of l inea will result from Level 

I, it lI\ust be remembered that to this must be added a certain nUlllber 
of new d.is tribution linell, of the type which caused the kill shown 

in fi'lures 3-8. 
Para. 11. Tt.e figure of 10 small mamrNlls per acre is ext_ly low in our 

estimation. 

Page 110. We must disagree with the contention that raptor populations will 
Parll. 8. "not measureably" be reduced throuqh power l i n e  morta lity. R:ecently 

21 raptora were found d.ead under a stretch of power line in W)'OIIIing. 
Dependin9 upon the species ( i . e. Nld eagle) , power linea have the 
potential of posing a serious l!Ienace to certain re<iional populations . 

Para. 10. Tt.e last line in this par.agraph iJllplies tha t "successful reclamation" 
of wetlands, woodlands, and shrublanda is II certainty. we are by 
no means as opt.imistic, especially a. re<illrda wet.landS and woodlands. 

Para. 11. will spec ial devices not be employed on intake structures to avoid 
entrainrrtent of fish? 

Paqe 111. We understand that this paragraph contains misinfo%l!l8tion reqarding 
Para. 2 the nu�r of ferret si'lhtinqa in the seven county area, and must 

be re-.;oritten. 

Para. 20. A'lai n ,  the teilfi "s iqn ificant" is proving to be a problem. While the 

Washburn Mine may have little impact on the statewide antelope pop
ulation, local impacts could be severe. It could, in fact, con tr i
bute to t.he difference between be inq able to hunt antelope loca lly 
and having to travel sOllIe distanoce aWI1)' to do so. 

Page 155. We believe that the assertion that, because productivity on re
Para . 21. cla imed land was 11 percent of pre-fllining productivity after 1:'.10 

years, full prod.uction would be expected after five yearll, is de
servinq of documentation, t0gether with a state1llent as to the 

probability that such prod.uctivity will continue aftenoards. 

Paqe 156. ReclarMtion of native prairie with reduced species diversity would 
Para. 1 .  almost certainly reduce its wildlife potential .  Tt.is should be 

discussed. 
Para. 6. We have reservations about the statBlJlent, "Recla_tion potential of' 

badlands or barren lands is considered good.· Even if' "f'orage pro
duction" can be restored, species diversity would be reduced, along 
with wildlife potential . Esthetic enjoytnent of a unique area would 
also suffer. While we a9ree f'oraqe production ie important, we be
lieve th ia section ahould direct lIIore attention to other equally 
important factors. 

1169 

RESPONSE TO NORTH DAKOTA GAME AND FISH 
DEPARTMENT A-95 LETTER 

The Northern Border P ipeline as a method of trans
porting the synthetic natural gas has been considered. The 
NGPL project proposes to use the pipeline liS their primary 
means of transporting their gas, provided it is constructed 
and operational prior to the completion of the NGPL project. 
This was noted on page 5 of the Swnrnary and page 2 of the 
Draft Study. The analysis of the impacts took into account 
the poSSibility of Northern Border Pipeline as the primary 
route for the gas from the NGPL project. 

Because of the cost of gasification plants and the 
current financial situation, a consortium has been formed to 
construct the ANG Coal Gasification Plant. This group is 
currently made up of sube idiaries of American Natural Resources 
Company , Peoples Gas Company, Colwnbia Gas System , Inc . ,  
Tenneco, I nc . ,  and Transco Companies, Inc. 

The differencee in the coal requirements are attribut
able to heat input for the boilers and the heating value of 
the coal. The rating of the units i s  dependent upon the 
size of the turbine generator , and the boiler capacity is 
sized to provide the equivalent heat neceSSary to run the 
turbine generator at the rated capacity. The heating value 
of the coal differs from 6 , 600 Btu per pound for Antelope 
Valley Station to 7 , 04 6  Btu per pound for Coyote Station. 

The t'oiO gasification plans will utilize about the same 
amounts of coal and water . The NGPL plant will actually use 
9 . 4  million tons per year in the gasifiers. This is the 
same amount that the ANG plant will use. The 1 3 . 9  million 
tons per year is the amount of coal received from the mine 
before preparation. The fines from the preparation process 
will then be utilized in the boilers for electric generation 
or marketed . ANG is purchasing its power from the Antelope 
Valley Station. The mining of the coal is a joint venture. 
Thus, the amount of coal appears to differ. 

The amount of water to be used by either plant is also 
about the same . The 1 7 , 000 acre-feet per year for the ANG 
plant was based on the water permit issued by the Water 
Commission. Based on more recent design information, the 
actual consumption is expected to be around 1 2 , 000 acre
feet. Some of the differences in nwnbers are accounted for 
because the design engineering for each project is at 
different stages. Basically, the ANG figures have normally 
been more refined as their design engineering has progressed 
while the NGPL figures are based only on preliminary designs. 

L 

L 
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NGPL will produce its O\m electricity as pointed out on 
page 7, column 1 ,  paragraph 9 .  

The reference t o  the heating value of lignite o n  page 
S, column 2, of the Summary should read 6 , 660 Btu I s � 

pound of coa l .  

f170 
It is assumed that the comment on air quality mitiga

tion refers to Figures 4 and 5 on page 9 of the Summary. 
The Summary is only a brief encapsulation of "hat is stated 
in the main body of the Draft Study. This subject was 
discussed in more detail in the complete Draft Study. 

I n  the case of particulate matter , visibility, public 
nuisance s ,  and other aesthetic environmental factors ,  the 
measures described in the section on mitigation are indeed 
additional mitigation measures. These measures include 
minimization of exposed mine surface area, orientating top
soil stockpiles to retard wind erosion, quickly restoring 
vegetative cover to reclaimed areas and topsoil stockpiles , 
and sprinkling or Oiling haul roads. These mitigation 
actions may well reduce the values shown in Figures 4 and 5 
since the values shown are the maximum, worst-case conditions 
without consideration of these additional measure s .  A more 
detailed discussion on mitigation is presented in the Draft 
Study . 

U71 
The figures on pages 20 and 21 of the Summary represent 

total disturbance, while the figures in the Soils ,  Geology, 
and Proposed Action sections represent mined acres. 

See response 1 3 2 , and Part 1, Recreation, for exclusion/ 
avoidance clarif ication. 

U72 
Since the Draft Study was prepared, the northern bald 

eagle has been officially designated as an endangered species . 
This update is noted in Part 1, Anima l s .  

U 7 3  
The f i r s t  sentence under the Coal Export alternative o n  

page 47 of t h e  Summary should b e  revised t o  read: "A large 
amount of the coal currently mined in the seven-county study 
area is converted, within the area, to electrical energy 
which is then exported by transmission lines for use outside 
the state" . 

1174 
The Knife River Coal Mining Canpany has considered the 

possibil ity of opening a mine in the New Leipzig area to 
supply its present commitments at the South Beulah Mine . 
However, at this time, there has been no definite decision 
to establish the mine, nor has a location been determined . 
The South Beulah Mine will be capable of supplying both the 
present commitments and the Coyote Station with sane addi
tions in equipment and a new tipple. 

The Coyote S tation will use blowdown water for ash 
handling and the desulfurization system. However, even with 
this use, the station will have an excess of blowdown that 
cannot be utilized in the plant. 

1 175 
Page 4 8 ,  paragraph 1 - Correction noted in Part 1,  

Animals. 

Page 48, paragraph 16 - As implied by the word long in 
the Draft Study, this was a judgment by the Animals Work 
Group (see Chapter 9 ) . We do not believe it needs to be 
referenced . 

page 4 9 ,  paragraph 3 - A better wording for the para
graph 'oiOuld be the following : "Although they lack the 
expanses of grassland characteristic of the very best sharp
tailed grouse habitat, most of Morton, Oliver , Mercer , and 
Dunn Counties have high sharptail populations compared to 
McLean and Burleigh counties, only parts of which are rated 
high (Map 2-26) . Stark County i.e rated the lowest of the 
seven counties for sharptail s . "  

Page 4 9 ,  paragraph 1 6  - Although the sentence in 
question is not worded well, the suggested addition would be 
redundant to the next paragraph 

Page 5 1 ,  paragraph 20 - The reference is Bishop and 
Culbertson (1976)  which is cited immediately above the 
quotation. However, this quote should be eliminated . See 
Part 1, Animals, for a d i scussion of new information on 
prairie dog towns within the seven-county study area . 

Page 5 2 ,  paragraph 1 - The comment is correct. The 
paragraph in question should be eliminated and the northern 
bald eagle added to the list of endangered birds on page 5 1 ,  
column 3 ,  paragraph 8 ,  with proper Federal Register citation. 
See Part 1, Animals. 

Page 5 2 ,  paragraph 26 - A discussion of the Endangered 
Species Act of 1973 is now included in Part 1, Ani.ma l s .  



Page 1 0 9 ,  paragraph 13 - Although not 8pecitically 
8tated., "e thought the worcUnq conveyed. the idea that 
drainage from trenching "a8 one of aeveral ways wetlands 
could be damaged.. See Part 1, AniJDala, for II. revision of 
thh paragraph. 

Page 1 0 9 ,  paragraph 14 - We understand the terlll "sig
nificant" to mean having, or likely to have, lIlusurable 
influence on the population in que8tion. 

We agree that location of the electrical tranaai.eion 
linea is important. Kap 1-6 on page 10 indicates one 
craning of the Missouri River (Lake OIlhe) in the vicinity 
of the mouth of the Cannonball River . Transmieeion linea 
suspended over the water could caU8e considerable bird 
casualties. Thi8 crossing Bite i8 in a staging area for 
migratory waterfowl . Recent Game and Fish Department 
esti.m.ate8 indicate that peak populations of mallards in that 
area are 8 , 000-1 0 , 000.  Also, "inter "aterfowl counts nearly 
always note bald eagles in the area. Bffort. by the Fish 
and Wildlife Service failed. to have the line cro .. ing moved. 
north of Bismarck or to a point south of the presently 
proposed. crosBing "here it "as believed. fever 10s8e8 would 
occur . We agree that the piecemeal acldition of unknown 
miles of smaller distribution line system will create 
additional collision mortality. See Part 1, Ani.m.ala, for a 
revision of this paragraph. 

Page 1 0 9 ,  paragraph 17 - LoS8es on scae areas of good. 
habitat would amount to considera.bly more than 10 small 
mammals per acre. The figure cited (l0 per acre) is an 
average based on f hld work "i thin the study area . It may 
be low, but it "as the best citable estiJDate available to 
the AniJDals Work Group. 

Page llO, paragraph 8 - It is always unpopular and 
SU8pect with 80me groups to conclude that a certain iapact 
will not (measurably) result in 10a8es to a species . 
perhaps a better word than "measurably" would be "signifi
cantly· since every dead individual of a species that can be 
found and counted is in a sense a measurement. "Significant· 
may be a more sui table and understa.ndable word even if the 
conclusion it connotes is not acceptable to some interest 
groups. As used in the discussion, it means havinq, or 
likely to have, a noticeable influence on a specified. 
portion of the population. There is evidence of eagl •• 
building nests and successfully rearing young on tranUli8.ion 
tower structures "ith no apparent 1088 of any of the bird • •  
Although raptors d o  collide with transmission lines occa
sionally, this does not appear to be a threat to any raptor 
populations. See the discussion of raptor electrocution. in 
response 1 1 9 .  

Page 1 1 0 ,  paragraph 10 - I t  is agreed t ha t  the impli
cation i8 not appropriate. In Part 1, Animals, the la8t 
sentence has been changed to correct the error . 

Page 1 0 0 ,  paragraph 17 - The intake structureB will 
have Bcreens (of as yet unspecified. mesh) that "ill protect 
larger fish from entrainment. However, protective devices 
for preventing the uptake of newly hatched. fry and very 
lIDlall fish that cannot withstand the intake velocities have 
not been developed.. 

Page 1 1 1 ,  paragraph 2 - A complete revision of this 
paragraph is included. in Part 1, AniJDals. 

Page 111, paragraph 20 - Locally severe impacts on 
antelopa are not anticipated. froc. mining in the Washburn 
Level 2 area . The word " significant" is defined. above. 

1 176 
Refer to responses .41 and .51, and Part 1, Vegetation . 

Vegetation impacts throughout the Draft Study briefly 
mention the potential affects to wildlife. Details of the 
effects' are di8cussed throughout the AniJDals section. Also 
see the Aesthetic8 section. 
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NORTH DAKOTA STATE PLAN NING DIVISION 
SlUE CA�TOI. NtNt,. FlOO� B1S"'ARC,,, Nv" ' �  l >  .. �t,l  A .... '>\� 

7Qtn42t!13 

JIolM 19. 1978 

STATE IJTIIlGOVDJlMEKTAL CUAl.DtGBOUS! StrPPLDClJltAl..l ''LIn'U. OF COIIaMT" 
'* PIOJZCT UVIIW III COKFOIUWfCE VrIB CICB CIJ.CUl.U WOo A-9S 

To: Bureau of LaDd MaDq:_ot/St.te of North Dakota 

STATE APPLICATlOK marIPla: 7804187)49 

Booorable Governor LlDk 
Plnt r100r 
State capitol 
Ii ... rck. 1m 58SQS 

Dear Mr. Link: 

Draft v..t-c.otral lorth Dakota b,iooal !nYirou.ental Iapact 
Study oa EDerlY DevalD,.e11t and: S�ry. 

• 'nib Draft lIS .,.. received 1u our ofUca March 23. 1978. 

In the proc.a. of the A-9S review. the at taehed c�at .a. received 
frca the State Hiatorical Society. 

Thi. doc..-ut and attachM.at cODatitu.te the fu.rther c�t of the State 
IaUrlDnlru.eDta1 C1ear1ll&houae. Mde in co.pUaoce vith ctm Circular A-
9S. Pr .. ioua c�ta wre forwarded vith a "Letter of ec-,nt" dated 
Ju.oe 12. 1978. 

Mn. Leol:lr&rd E. Bank. 
..... ocat. PlaDller 

Attact.alt 

June 19. 1978 

State i ntergovermental Cleari nghouse 
State Planning Division - Ninth Floor 
State Capitol 
BiSNrtk. North Dakota 58505 
Re: Draft West-Central North Dakota Regional !nvirormental Impact Study on 

Energy Development. and S1.IIIMry. 
Gentlemen: Sl In accordance with Section 106 of the National Hi storic Preservation Act of 1966 �� J;
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Hi storic Preservation's "Procedures for the Protection of Historic and Cultural 
PnJperties" (36 CFR Part 800) .  the National Envirormental Policy Act of 1969 (83 
Stat. 852. 42 U.S .C .  4321) or Office of Management and Budget Circular A-95. the 
State Historic Preservation Office (State Hi storical Society of North Dakota) haSL reviewed the above referenced doc.-ent and mkes the follC*'ing corrments: 

1 .  The fonnat is too large to use ccmfortably or to store on standard shelving. 
A sNller. more standard fonnat for the text. perhaps ",ith an oversized mp 
section to accOlllpany the text. ",ould be preferable. � 2. Page 53: The l i st of areas surveyed for cultural resources is i ncomplete, be-� 
cause only large area surveys (and not all of those) are l i sted. Sllaller scale 
surveys , such as those performed for highway, transmission l i ne and JllUnfcipal 
acthity projects have not been noted. The esti!\\lted nl.lTlber of sites in each 
county is also out-of-date and incomplete. For example. the sites recorded 
during the AHG survey mentioned on this page have not been included in the total 
for �rcer County. 

3. Page 54: Although the suggestion that the emphasis of previous cultural re
source i nventory efforts have been directed toward prehistoric sites at the 
expense of historic sites is basically correct, work on hi storic sites has 
been conducted ",fthin the study area and should be treated in the same Nnner 
as that for the prehistoric sites as outlined in Table 2-40. Several of the 
surveys mentioned in Table 2-39 included such 1nfonnatton. 

In the section entitled "Prehistoric and Hi storic Features : Fort Berthold", the 
suggestion is !\\Ide that no sttes outside of the boundaries of the Fort Berthold 
Reservation can be historically associated "'fth the Mandan. H1datsa or Arikara people 
This is an error. Many sites outside of the Reservation can be nsociated ",ith these 



Page 2 
June 19. 1978 

specific groups of people at least for the Late PJ"ehistoric and Early H i storic 
Periods of North Dakota ' s  hi story. 

In the section entitled "Prehistoric and H i storic features : federal Coal Study 
Areas " ,  the i n formation presented i s  outdated. The ANG/Basin Electric survey 
consi dered most of the area N-I-A. I n  addition, p<lrts of areas S - I ,  N-2!l. and tl-28 
have been surveyed intensively. This data i s  available and should be updated. 
The EIS should also identify areas where work. i s  in progres s .  The l i s tings of 
work done should also include a va l i d i ty date for the data presented . (EJl:ample: 
'" "as of ( date) the fol lowing areas had been surveyed . . .  " ) .  

4 .  Map 2-37: Aga i n ,  the areas s urveyed d r e  inconplete; for instance, the hiiG/ 
8asin Electric area mentioned in the text has been i n tensively su rveyed and this 
data i s  availabe and should be updated i n  the final document. The 1975 Garrison 
Reservoir Shore l i ne Survey , perfo rmed by the Uni vers i ty of North Dakota has bf'p.n 
OO!itted and a l though recorded as early as 1969, the Washburn Mound Group is not 
l i s ted in this draft. This type of infonnation should be rechecked and verified 
.... ith the State Historical Soci ety prior to publication. 

5 .  Maps 2-42 and 2-50: Fort Clark State H i storic Site and Double Ditch State His
tor;c Site are both l i sted a s  "State School lands". They are f1ot. Both belong 
to the State Historical Society. The following State Historic S i tes \'Ih i c h  eJl:ist 
within the s tudy area are not mentioned at a l l :  Menoken I n d i a n  V i l l age, Crowley 
F l i n t  Quarry, K i l l deer Mountains Battlefield, Huff Earth lodge V i l l age, Chaska, 
the S teamboat Warehouse and Camp Hancock. Fort Mandan State H i storic S i te is 
marked on the map i n  the place where the McLean County H i s torical Soci ety has a 
reconstruction of that fort, rather than in the place where the State Historic 
Site really is.  The Knife River Indian V i l l agf'<; National H i s toric Site i s  cor
rectly identified in the legend, but is marked on the map a s  a "Potential State 
Natural Preserve". 

6. Page 1 1 4 :  The statement i n  the third paragraph that h i s toric a c t i v i tes were 
geographically l im i ted, and the implication that few sites exist away frOO! ttle 
rivers and ran routes i s  i ncorrec t .  H i s toric sites such a s  underground coal 
mines and pi oneer farmsteads, for instance, have a much wider di stribution than 
indicated in this section. 

7 .  Page 114: The suggestion i n  the second paragraph of the second column that 
the majodty of the recorded s i tes cannot be placed i n  a context. i s  mislead i ng ;  
i n  fact, most of the recorded s i tes have not been adequately tested or evaluated 
and cannot be pl aced in a spatial or temporal context for that reason. If such 
evaluation i s  undertaken, most of the recorded resources may be pl aced in a con
text. The paragraph implies that the majority of the s i tes recorded may be of 
relatively l i ttle value. which simply is not a supportable s tatement. 

8 .  Page 1 1 5 ,  Table 3-81: This data is incOO!plete. Under the ca tegory "early coal 
mines," i tems numbers 3 and 4 under the Glenharold Mine were defined in the 1976 
report on the survey of this area; forty-four historic s i tes were recorded i n  
the 1977 report o n  the ANG project /lrea. The source reference quoted should read 
"Woolworth" .  not "Wodworth". 
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9 .  Page 160. paragraph tlolO: Th.e statement that s i tes withi n the levf'l one areas 
have been evaluated i s  m i s l eading most of the level one area has been i nven
toried , but very l i ttle "evaluation" has been carried o u t .  

1 0 .  Page 1 8 9 :  Al though t h e  general text accurately describes t h e  antici pated im
pacts, the numerical data l i s ted here is al ready outdated and misleading. 
S i tes not yet identified should also be considered. 

1 1 .  Page 194:  The specific site data presen ted here i s  m i s l eading and outdated 
for instance, Consol ' s  Gl enharold minin9 opera tion has a l ready des troyed a t  
least two h i s toric u!ld�r9 rOund mining areas w i thout adequate recording a n J  w i th 
no evaluation of these sites.  The intent of this section i s ,  however, clearly 
i n  accord with current preservation principles and i s  supported by the Soci ety/ 
SHPO. 

1 2 .  Page 202: Al ternative 5. 6 and 7 offer no considera tion of impacts on cul tural 
resources . 

1 3 .  Page 224: The statement that most of the l evel one /lrea has been subjected to 
both inventory and "ev/l luation" i s  i ncorrect; in fact, most of the area has re
ceived only inventory, and virtually no evaluation of the s i tes recorded has 
been undertaken. It is also our opinion that the 1940-1950 ' s  surveys performed 
by the River Basin Surveys section of the Smithsonian Institution,  and others , 
in relation to mainstem dam construction are outdated and grossly inadequate. 
New s i tes within the areas s urveyed durin9 the 1950's  are s t i l l  being reported 
w i th a high degree of regularity. Beyond that, there are serious problems with 
data accuracy and eV/lluations of sites fran data produced by those survey s ;  for 
instance. the Moe Site (32MNl) which is the s i te of 9 reatest antiqu1ty recorded 
in North Oakota with in s i tu cul tural rema ins was not evaluated correctly or 
tested/miti 9ated properl:y-dUring the Garrison Reservoir salvage project. The 
rest of this section is quite good and very supportable by this agency. We are 
very pleased to note that this section attempts to clarify most of the i naccurate 
impressions about the status of "evaluation" created by misuse of the term in 
earlier sections of the document. 

14. Page 239 plus (References ) :  Several arrni s s10ns wre detected in this section. 
for i n s tance. four o f  the cul tural resource i nventory reports referenced in 
the text are not l i s ted here ( Di l l  1975. Loendorf 1975a and 1975b and Franke 197 4 ) .  

1 5 .  General carrnents: 
I t  i s  our opir.iun that this s tudy i s  a h i r  overa l l  effort. The authors should 
have dealt with p h i l osophic/ll aspects and considerations and left out the specific 
n Lllnbers used when dea1 in9 w i th cul tural resources i f  the effort to get up-to-date 
information into the study was not to be mdde. Any s tudy of this sort. of course, 
w i l l  be out-of-date before it is printed because new data are constantly being 
generated. However, 11 such data are to be used, the text should address the 
problems of putting such /I data base together and keeping it up-to-date or Qua l i fy 
the numbers used by date val i d i ty .  The presentations re1atinQ to evaluation and 
mitigation of cul tural resources /Ire well written and generally qui te good. Given 
that this s tudy sU9gests that consideration must be given to specific si tes within 
specific coal lease application areas i n  the Enviromental Analyses requi red by 
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the Bureau for each area , and i n  the mining plans requi red by the North Dakotd 
Public Service COllllllssion 'it seems pointless to try to deal w i th specific numbers 
and types of s i tes On the moregenef�l level of this study. It is our feel i ng 
that the cul tural resource terms used i n  the text should be incl uded in tl'.e 
glossary to a i d  the reader in understilnd ing the document. The North Dilkota State 
Historic S i tes Regis try is not adequately consi dered in the text; givpn the legal 
implications of the Registry ,  the invol vement of t!1c State of North Odkotil in the 
prepara tion of the study document and the impacts of the actions descriLed, we 
feel that the North Dakota State H i storic S i tes Regis try should be considered. 
final l y ,  l i ttle,  if any, consi deration is given to the possible adverse visual 
impacts o f  energy production and mining fac i l i ties on cultural resources; some 
effOI,t should be hlade to address this aspect of the impact of continud wcv�lop
ment. 

Thank you for your consi deration of these conments . L 
Si ncerely yours , b£r?Jr �� State Historic Preserva tion Officer (North Dakota) 
Superintendent, State H i s torical SOci ety of 

North Dakota 

JES/jm 

cc: Natural Resources Counc i l  

RESPONSE TO STATE HISTORICAL SOCIETY A-95 LETTER 

1177 and 1 1 7 8  
(Parenthetical nUIllbers correspond to nUIllbered collUtlents . )  

( 2 , 3 , 4 )  
Smaller scale surveys were included in the data totals , 

but not shown on the map due to their small area in relation
ship to the scale of the seven-county study area. The exact 
coverage of these small scale surveys is presently being 
compiled by the State Historical Society of North Dakota, 
and should be available from them by the end of 197 8 .  

Data presented i n  the text is complete through the 197 6  
field season. This text .... as prepared during the spring and 
swnrner of 1 9 7 7 ,  and thus does not contain data generated and 
published after June 1, 197 7 .  

Since that time, one major piece o f  research has added 
to the kno'tln data for the seven-county study area. The 
State Historical Society of North Dakota inventoried major 
portions of the study area for the Coteau Mine supplying the 
ANG Coal Gasification Plant and Antelope Valley Power Plant. 
There are 1 4 9  prehistoric and historic sites known as of 
September I ,  1978 on this project area. These sites and 
impacts to them have been analyzed in more detail in Part 1 ,  
Prehistoric and Historic Features .  

It is basically correct that historic sites have not 
been considered systematically in most inventories and any 
such table would have been necessar ily incomplete. Two 
areas have now been systematically inventoried for historic 
sites: ( 1 )  Glenharold Mine, which is covered in the Draft 
Study; and (2) the mine area for the ANG Coal Gasification 
Plant and Antelope valley Power Plant, covered in Part 1 ,  
Prehistoric and Historic Features .  

A n  error was made o n  page 54 i n  the section entitled 
"Prehistoric and Historic FeatUres : Fort Berthold . "  
Although i t  i s  true that prehistoric sites, except for 
earthlodge village s ,  cannot be associated with the Three 
Affiliated Tribes, at least one historic site can be asso
ciated with the Mandan and Arikara tribes. Fort Clark, an 
historic trading post located along the Missouri River south 
of Stanton, was built adj acent to an earthlodge village 
inhabitated in succession by the Kandans and Arikar a e .  It 
would not, however, be directly impacted by the various 
mining or energy generating proposa l s .  

(6)  
Two paragraphs on page 114 and statements on page 5 4 ,  

column 1 ,  of the Draft Study emphasize that 'tIhile early 
periods of North Dakota history are geographically limited , 



homestead era features such as farmsteads, railroadinq 
fea.tures, and early coal mines could be found throuqhout the 
seven-county study area. 

( 7 . 9 )  
Discussions on  the evaluation of prehistoric and historic 

features need Bome clarification. In IIIOst cases, in order 
to fully evaluate a prehistoric or historic site, it must 
not only be surface recorded and collected, but must also 
be either test excavated (prehistoric) or documented (historic) 
to establish its date and the siqnificance of the information 
it contains. No inferences that (1 )  many of the known aites 
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discussions on evaluation should say that of the many site. 
inventoried throuqhout the seven-county study area, IIIOst 
simply cannot be totally evaluated. from present documentation. 
Further study must be made before it is knovn how important 
these sites are. 

( B )  
Mine openinq '3 may have been related to the Serr Mine. 

Mine openinq 14 represents a mine operated first as the Amos 
'n '  Andy and later as the Stanton Coal Mine . The remains of 
this mine (tunnels, etc . )  have been partially destroyed by 
modern mininq . 

(10) 
As of June 1 ,  1977, nine sites had been identified. as 

possibly impacted from ANG Coal Gasification Plant and 
Antelope Valley Power Plant development. Since that date, 
further inventory (Dill 1978) has located 137 further Bites 
which m.ay be impacted . Forty-four of the sites are historic 
and 105 are prehistoric . This inventory is treated in more 
detail in Part 1, Prehistoric and Historic Features. 

(11) 
The impacts to historic coal mines within the Glen

harold Mine project area were not analyzed in Chapter 3 ,  
Environmental Impacts, because they had already been affected 
throuqh earlier coal leasinq decisions. The impacts to 
theae mines were described. in Chapter 2 as part of the 
existinq situation. 

(12 )  
Prehistoric and historic features vere not considered 

in alternatives 5, 6, and 7 becauae no qround disturbinq 
activities were definitely proposed, which made it impoaa1ble 
to identify any impacts to the resource. 

(13 )  
Althouqh it is true that the River Baain surveys were 

done as much as 30 years aqo and therefore vere not up to 
present archaeological standards, thia is not conaidered a 
siqnificant problem for the regional study. None of the 
areas surveyed for mainstem. dam construction on the Missouri 
\IJ'Ould be impacted by the coal 'IIininq and enerqy production 
proposals analyzed by this study. The inforaation from 
those surveys was used only aa backqround for showinq the 
ranqe of site types in the seven-county .tudy area. Accuracy 
of qround coveraqe and interpretation vas not an i88ue for 
how the survey information waa uaed.. 

(14)  
For updated reference listinqs, aee Part 1 ,  Prehistoric 

and Historic Features. 

(15) 
In order to beq"in to identify the amount of impacta to 

prehistoric and historic features in a seven-county area, it 
was necessary to show numbers of sites where possible and to 
indicate the larqe areas where no data waa available. 

In any area such as this where there are larqe areas 
that are unknown, the data presented quickly becomes out-of
date as more research is done. All available data for the 
aeven-county study area throuqh June 1 ,  1977, was included 
in the Draft Study. In addition, an update throuqh Septem
ber 1 ,  1978 wa. made to include inventory data frora the ANG 
Coal Gasification Plant and Antelope Valley Pover Plant 
because tho.e could be siqnificant to the proposals. This 
information is found in Part 1, Prehistoric and Historic 
Features . 

The North Dakota State Historic Sites Reqistry was 
consulted for possible impacts to sites listed. No sites 
presently listed w111 be directly affected by the proposals. 
An updated. listinq is presently beinq prepared by the State 
Historical Society of North Dakota and should be available 
from the State Historical Society by the end of 197 8 .  

Visual impacts were considered in  Aeathetics sections. 

The chanqes suqqested. for Map 2-42 ,  -Recreation 
Resources, - in the Draft Study by the State Historical 
Society are noted in Part 1, Recreation. 
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Ibrth Dakota Rc>garcl E�al R//C'//iTK'f1t Program 
June 1 4 ,  1978 

Director 
West-Central North Dakota 

Reqional Environmental Impact Study 
Suite 2, Capitol Place 
1533 North 12th Street 
Bismarck, North Dakota 58505 
Dear Sir: 

This correspondence is in response to your invitation for 
comments on the Draft West-Central ND Reqional Environmental 
Impact Study. FIrat, I \IJ'Ould lIke to con:unent that the report 
I. l.mpressive. A qreat deal of effort has been put into makinq 
the report understandable by the citizenry of North Dakota. 
The REIS staff and BLM deserve commendation for this effort. 
Additionally, the effort of describinq, analyzinq and presentinq 
the environmental , economic, 80cial and land UBe impacts of 
alternative levels of enerqy supply-related industrial develop
ment is critical. These alternatives are outlined and expressed 
in detail. However ,  there are a number of comments I would like 
to tMke that would assiat in the understandinq of sOllie of the 
data--lIIOre specifically, .ollie of the tables and. fiqures used to 
illustrate points of interest. Secondly, a comment relatinq to 
the effectiveness of future reqional and local planninq efforts 
of which this document could be of assistance. 

My comments pertain solely to the Economic sections, except 
for the description of baseline enerqy facilities. 

Map 1 . 1  Basin Electric Cooperative ' s  Leland Olds I and II 
stations are not included under the baseline scenario. 

Tables 2-48 and 2-49 .  Table 2-48 presents unemployment rates 
by county, by year (1972-l975) , whereas Table 2-49 
presents unemployment atatistics by county for 1970 by 
sex. There appears to be siqnificant differences in 
several of the counties' unemployment rates, some of 
which can be attributed to the differences in years; 
however, it seem.s unlikely that differences could be 
80 larqe in such ill ahort time period. These should be 
rechecked and/or more explanation of the statistic. 
in the footnote. 

West-Central Reqional EIS -2- .:rune 7. 1978 

Table 2-46 .  It is unclear aa to what the "Total" column 
refers to. -Total req10n- or "total state"? 

Table 2-52. Butte population projection was omitted. 
1975 Butte population '" 198 .  
Footnote 1 should include: (a8suminq baseline level 
of development a8 described in Map 1-1 under "Existinq 
or Under Construction Enerqy Facilities. " )  

Table 2-57. Footnote should more explicitly describe that 
severance and conversion tax revenue estimates are not 
based on REAP E-D Model rnethodoloqy. 

Table 2-60 and Table 2-61. These tables should use the 
-Total Employment" column from the E-D Model output 
reports for each county. 
Footnote should list the enerqy projects considered in 
the baseline scenario. 

Table 2-63 .  This table sources NO-REAP. I \IJ'Ould suqqest 
that the source be rechecked. The per capita incomes 
are sliqhtly hiqher than indicated in the E-D output 
provided to REIS staff. 

Table 2-64 .  For the baseUne forecast of Personal Income , 
the -Total Personal Income" column of the Reqional 
Economic Activity Report from the E-D Model output 
should have been used. It represents the baseline 
personal income estimates, without any further develop
ment than described in the baseline scenario. 

Table 2-65. For the baseline forecast of Business Activity, 
the "Total Business Activity" column of the Reqional 
Economic Activity Report from the E-D Model output 
should be used. 

Tables 2-66, 2-67 ,  2-68, 2-6 9 .  There i8 no explanation or 
reference to the I118thodoloqy used to compute the 
severance and conversion tax revenues . Also, the footnote 
should list the enerqy projects considered in derivinq 
these revenue estimates, a10nq with their coal and/or 
electrical conversion production. 
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Table 2-6 9 .  The date in the footnote should read, 
"June 3 D ,  1 9 79 , "  not "June 3 0 ,  1978 . "  

Table 2-70.  The source should be rechecked r  I don ' t  
believe i t  vas included i n  the E-O output. Such 
data is not a standard report. 

Table 3-91 . Economic sectors should be nUftlbered 80 
that one can correspond the text with the Table. 
Also, under the heading "Economic Conditions: 
Level I "  (page 12 5 ) ,  last paraqraph, la8t .entence-
the comment in parenthesi .. "( 3 throuqh 11 of Table 
3-91)"  is unclear. It should read " (sectors 3 through 
11 of Table 3-9 1 ) " .  

Figure 3-27 . This figure indicates that cumulative 
indirect employment estimates for 1981 are approximately 
3500 employees. However, the E-D output lists the 
peak indirect employment in 1981 at . 5 f 3 .  It is il'llpOrtant 
that the illustrations approximate the estimates as 
closely as possible. 

Table 3-93. Again, the per capita incotne f1qures are 
slightly higher than that indicated in the E-D output 
provided REIS staff. You should rechec)r. the source. 

Table 3-96A, Table 3 - 9 7 ,  Table 3-105, Table 3-106.  Again, you 
state the source as NO-REAP. The E-O Model output 
provided to the REIS staff did not break out bue1ness 
volumes by sector. Rechec)r. your 80urce. 

Table 3 - 1 0 1 .  The per capita income estimates are slightly 
higher than the E-D output provided the REIS .taft 
indicates. Recheck the source. 

As a final comment and concern, I lUll surprised that the 
monitoring of economic effects of energy-related development wa, 
not mentioned in the mitigating section of the report. The 
projections provided in this report are baaed on the pre.ant 
"state of the art" , (technology, if you vill) , and it should be 
of vital importance not only to check the accuracy of preaent-day 
projectiona, but to receive that data and information that would 
a110li updates of, and refinements to, projections as the .tate of 
the art improves. Monitoring is an effective mechanislll to acquire L this information, and I urge you to conaider ita value to North 
Dakota. �i lY '  • 

enn cha 
Socioec m c Resource .\nalyst 

John J. Howley 
F. Larry Leistritz 

RESPONSE TO REAP LE'l"1'ZR 

1179 
Item 3 under the exiatin9 or under construction enerqy 

facilities of the 1eqend for Map 1-1 should read, "Basin 
Electric Power Cooperative - Leland Old. Station- instead of 
"Consolidation Coal Company - Washburn Mine . "  

1180 
Paragraph 1:  The data in Table 2-49 ca.es froa "SOcio

Economic Impacts Associated with Energy oevelopaent in North 
Da)r.ota. - This is a preliminary report to the Buraau of x..nd 
Management in 8i111n98, Montana, and was prepared. by the 
North Dakota Institute for Reqiona1 Studies NOSU, 'arqo, 
North Dakota, January 1977.  

paragraph 2 :  The "total" column in Table 2-.' should 
read "Total State . "  

Paragraph 3 :  Correction noted in Part 1 ,  Econc:eic 
Con4itions. 

Paragraph 4: The methodoloqy for the dave10pa.nt of 
revenue estimators i8 detailed in the Social and Econoaic 
Conditions Technical Supplement . 

Paragraph 5: Correction noted in Part 1, Bc:onoaic 
Cond it iona . 

Paraqraph 6 :  The data in Table 2-63 comea froa Req ional 
Environmental Assessment Proqram, Econoaic o-oqraphic Modal 
Master Run .657 . The use of more current data results are 
aho'oit1 in Part 1, Economic Conditions. 

paraqraph 7: The use of more current data results are 
shovn in Part 1 ,  Economic Conditions.  

Paragraph 8:  The use of more current data re8ults are 
shown in Part 1, Economic Condition • •  

paragraph 9 :  The Economic and Social Condition. Technical 
Supplement provides an explanation of the methodoloqy u.ed. . 

Paragraph 1 0 :  Corrections noted in Part 1, Econc:eic 
Conditions. 

Paragraph 1 1 :  The information in this tabla can be 
found in the publication cited. in paraqraph 1 above, Table 
3 3 .  

Paragraph 1 2 :  Corrections noted i n  Part 1 ,  Economic 
Conditions. 
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paraqraph 13: Correction noted. in Part 1 ,  EconCillic 
Condition •• 

Paraqraph 1 4 :  The data in Table 3-93 come. from REAP 
Economic o-oqraphic Mouter Run 1657 and 8 1 0 .  Uu of more 
recent data re.ulta are .hovn in Part 1, Economic Conditions . 

paraqraph 1 5 :  Table 35 of the publication cited in the 
re.pon •• to paraqraph 1, above, contain. thi. information. 

Paraqraph 1 6 :  The data in Table 3-101 come. from the 
ltOurc. cited. in paraqraph 1, above, u.inq REAP EO Ma.ter 
Run. "57 and 580. The u.e of more current data r •• ulta are 
ahovn in Part 1, Bc:onCillic Condition • •  

paraqraph 1 7 :  Monitor inq 1& a n  important part o f  
economic aitiqation a n4  inc1u.ion i. n ov  noted i n  Part 1 ,  
Econoaic Condition • •  

LEAGUE OF WOMEN VOTERS OF NORTH DAKOTA 
Jun. 1 6 ,  197B 

West-Central Horth Dakota Regional Environmental Iapact Stw1y 

�5;�. Jf�;t�af� t�! . 
Place 

Bi.marck, Horth Dakota 5B501 

GenUe.en : 
A joint introductor,f .tatem.nt to the Dratt E

I
S, b,f 
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Dakota. and sub.equent polic,f decisions ren.cting thOSe 
cono.rns, are in part dependent upon the adequac,f ot this 
Drait Stu.4,f. Your co.enta on thu dOCWlent are there tore 
solicited and will b. giv.n tull consideration, alon&; with the 
co •• nta ot other concerned citi18ns and group., in the 

�.paration ot the Pinal ' .... t-C.ntral North Dakota R.gional 
di:;�;�:���, I��:�!t�:��

,f 
t�n b:n;�!1 �v;�:�!:!�;Ck I :u���c 

h.aring, Jun. 7, that co_.nte relating only to the accurac,f 
ot intor .. tion contained in the dr.it would b. entertained; 
th.re would b. no di.cu •• ion ot acope, intent, alt.rnati •••• 
a4.quac,f, etc . 

twelv;n i!::C����p��:�t�t .�:: ����t
:!:i�:iy�!;=c��: 

tho .. in •• i table etteots "hich will re8ul t trom drastic 
ChlLD& •• in the atteoted ar.a. Theae r.sidual impacts , •• en 
��. to!:;i! :�c�:�:, r!;:;!'":n:o 

t�:i�:pf!::��!!! :��d 
to 

be t�oroUihlY air.d and tull,f di.cuea.d to •• et the quali
tication ot soliciting citi18n.' comments. It the a8sWDp
tion is .. d. that the d.velo�.Dt described will proc.ed, 
in the intereat ot national .nergy needB ,  despite all the 
reeidual ia�acta, the real cost ot the resulting .n.rgy 

;:�;{, at�:, 
u��:�l:i !t=:t�:g ':::8��:n�d other gov.rnment 

Conaervation ia anoth.r tactor .ention.d in the 
Suamar,f. the •• ction on Alt.rnative., p. 47: "In tact, 
con •• rvation ettorts would need to be onl,f 5 . 5� to B� 
ett.ctive in ord.r to .qual the proposed energy production.-�; 3�;::i���� �: ��!e�EI;Dom!:e 

t��l�:��:P���t 
e�!��;8ed 

conservation .eaaures amounting to the ".9� to 6 . 4� reduc
tion prop08ed in the lfational Energ,f Plan?" 

A subject de .. rvi11l additional attention i s  that ot 
trace ele.enta "hich "ill att.ot air quali t,f and have not 
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b •. 1'D �.lyzed or moni tared by state agenc ies and are not 
lD.C'J"Q4:ed in the :Federal Air Quell ty Standards. What 1s 
tnt potential tor harm in these unregulated emissions? 

On behalf ot the League of 'fiomen Voters ot North Dakota, 
I express the hope that a full discussion ot energy develop ... 
ment in our state, based OD information contained in the 
REI S ,  ..,111 be pursued thoroughly through all the state ' s  
media, public discussions and debate. The citizens of 
North Dakota deserve to be tully informed about the scope 
o f  development planned . the demands to be made by national 
needs and the resulting impact s ,  positive and negative. 

Thank you. 

Sincerely, 

' : ' , ';:"  f� ' "c  
Mary JenUns, Energy and 
Environmental Quality Study 
LilVND 
1 542 S. 9 S t .  
Fargo , North Dakota 58102 

c c :  Trudy Jacoby, President 
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League of 'Women Voters of North Dakota 
1 301 'Walnut 
Grand Forks. North Dakota 58201 

RESPONSE TO LEAGUE OF WOKEN VOTERS 
OF NORTH CAROTA LETTER 

Please see public hearing transcript for Bismarck. 
There was no mention of entertaining no discussion of scope, 
intent, alternatives, or adequacy. We would have welcomed. 
your comments, as we welcome your letter. That hearing was 
the time for the study team to receive comments from the 
public, which could later be answered in the Final, thus 
aViSllable for all the public. There had already been three 
informational meetings with the public, which offered open 
exchanges prior to that time. 

Thousands of copies of public concerns documents, 
preparation plans, Summaries, Craft Studies, and Technical 
Supplements were distributed freely throughout the entire 
area. All newa media were also supplied. ..,ith the atudies, 
and the information was aired. The public and. state agencies 
were offered opportunities to participate throughout the 
project. A liaison office with a state assistant, federal 
assistant, and federal and state employees was established 
in Bismarck. Also see Introduction (page 1) , and Chapter 9 ,  
Consultation and Coordination (pages 205-208) i n  the Craft 
Study . This Final Supplement will a180 be circulated 
throughout the state. Also aee responses 1 4 7 ,  1 6 0 ,  1 6 5 ,  
f l 6 0 ,  f l U ,  Introduction, and Part 1 .  

The proposed development indirectly accounts for energy 
conservation as the demand projections for energy use would 
be lessened. by conservation practice s .  Although the demand 
for energy increased, indicating the need for the proposed 
development, the demand for energy would have been greater 
without conservation practices, thereby creating a need for 
roare extensive development than currently proposed . Between 
1976 and 1 9 7 7 ,  conservation of energy use amounted to about 
4' in North Dakota. presently , there are no legal require
ments imposing the percentage reduction of the National Energy 
Plan. 

U82 
The subject of trace elements does indeed deserve 

additional attention. The Plain body of the Craft Study did 
not review this subject at much length, but a major report 
was included in the separate Climate and. Air Qulliity Technical 
Supplement. Further updated information on trace el8lllent 
effects is also incluclecl in Climate and Air Quality, -Air 
Pollution Effects , "  Part 1 .  

L 
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WRITTEN C()NNT 

West-Centl"al HOl"th Dakota. Regional Envi l"O!VI'Iental Impact Study 
on [nel"gy Oevelo�t 

I f  you do not ",,1 s h  to make an 0l"a1 statement today but would l i ke 
to submi t COfIII'Ients in writing. this fo"" 1s Pl"ov1d� fol" YOUI" convenience. 

C,",EHTS: 

It .ppe.r. th.t thh .tuely h falrly coepleu. I h.ve not had tl_ to r •• d the 
entlre .tud,., but trOll wh.t I h.ve re.d the lnfor .. Uon ,ood. Thn . ..  y b • •  c.M 
.ubj.ct., and ar.a. of .tud,. that are lncoeplete, but cwerall it look. u.e.ble. 

There .. y not h ••• been '''OUJ;h .thntlon p.ld to the qu •• Uon of no .nelayy � d •• elo�ent. How .any people would the realon lo.e if all .nera,. d.y.lopeent :! ,  
".re .topp.d. How ... ch would � .tandard of 11vl", drop i f  hO en,IrS'" develo ... nt 
occurad 1  I think that •• " •• d to deyelo.- our 011 and ,u, and MIte .- of L the tr.de_off. necc •• ary to d .... elop ear coal. 

The area i .  an •• port .conDlly now, but the natlon •• _. un,,11l1na to pey {or our 
f.ra product., _ .hcM.lld conlld.r •• l l lna what the nation .ant. now, wh11e pruervina 
our .b11ll,. to rain food. I thlnk that indue try can fully reclai. the land, if 
the naUo" h .!l Una to pa,. the prlce. It .ppear. that the country 11 .,re "1111,,, 
to pa,.. for .n.r" than food. 

My pa.t oppollUon to coal dn.lo ... nt ha. center.d aroudd ._ of the coal h.... V. 
taken ln the earl,. 70 ' . ,  the t.r. 1& to lema and the rO)'dlt,.. pay_nt of 10c/ton :! ,  
of co.l 1. the .... .. . te.t lna the coal fro- the .In.r.t owner.. � con.lder.tlon 
.hCKIld be ,hen to the id •• of uparadlna the priv.te l e  ... teA' to the .... te� • 
• •  the f.deral 1 ••••• contaln, if the landowner .0 de.lre., or ainer.l owner." o de. ire •• 
8y the tt-e the c.d 1& alned the 10, per ton will be eqwt.l to .bout \, per ton in L r.al t.r... That do •• hOt .. e. rlaht. 

Th. qu. •• tlon of coepletn ... of the .tud,.. ••••• to depend on if you. are for or .. aln.t 
coal deyelo ... nt, _ can't know the complete eff.ct. of d ••• lo�nt until after _ 
have developed ou.r coal; .nd it .ppe.r. that the advUlt ... e of dev.lo ... nt .. , b. 
,re.ter than the d1&adv.nt..... 1 don't think _ can afford to not deyeto'" 
our coal 

" 
.. 4., tt'l �--t,� 

John H. cJrTn'tiier, Dunn Center, ND 58626. June 17, 1978 
... . . . . . . ... . . . . . . . . . . . .  /1 

Name: 
Address : 

XI. JOHN It auE!<lllEll 
Bout. 1 

Dwm C.nt.t, rID �882S 

!�,\�:y 
r!����a��� 7e��ten "':�nts today by giving them to the person 

by June/9. 1978. or you may mail them to the following address 

118 3  

Regional [IS Office 
1533 North 12th Street. Suite 2 
Bismart:k.. NO 58505 

RESPONSE TO GUENTHER LETTER 

We a.aume that the question expresses concern about 
the economic consequences of no further development, inas
much as the termination of current energy production would 
be unrealistic. See the baseline economic forecasts in 
Chapter 2 of the Draft Study, and the "No Further Energy 
Development" alternative on page 1 9 3  of the Craft Study. 

1184 
Past private coal lease agreement8 ..,ere entered into 

and agreed to by private interests and the coal companies . 
Any future renegotiations on these past leases would be the 
responsibility of the individual private mineral owner s .  



(�n North Dakota Chapter 
".:.� -u, 
1I11,� T H E  W I LD L I F E  SOC I ETY 

Mr. BOt! ltaL.er 
Reqional lIS Office 
IS33 North 12th St. 

Bi_rck, NO 58501 

J'une 19, 1976 

The North Dakota CMpter of the Vildlit. Society h.l.e revi_ed the West 
Central Regional .!nvir�nt.al I�ct Study for En.erqy oevelQp!l\tlnt.. 
OUr cc-nta on thi8 doclaent are •• follow. � 

SXecutive S�ry 

PlIoqe 7. What are the natural source. of photoch_ical oxidanta? The 
table pre.anted here indicat •• "that. the Antelope Valley plant 
will _it t_flr �rtl(lul.at. •• than either Coyote I or II, .1-
though the latter will individually produce only half the 
power and burn cOlUllderably 1 ••• coal. Why 11 thiB? Also, 

why w111 NGPL _it twLce •• .uch particulate _tter 8. MG, 
thouqh both will use the .... proce .. and produce the same 
..aunt. of 9 •• 1 

Page 8. If the probability of ahort-tara adverae hpact.a frClal trace 
alaent.a 1a low, what. about. the long t.ra, wherein the •• rioua 
affects frCIII such el.-enta as fluorins, JDereury, and seleniUIII 
have t.radit.ionally been observed. to fall? 

Page 9. 0\11' underatanding of laws relating to lUlbient air qualit.y in-
dicate. that these 1 ... and the res\llt.ing requlat.ions are 
quit. clear regarding what 18 and 18 not per-issibl.. lIIe thus 
are unc lear, if natur.lly - occ\l1'ring photoch_ical oxidant. 
concentrationa already exceed. standards, how � .ource. of L such pollutanta can be allowed. I I  there a precedent for thil, 
or ill North Dakota about t.o set. one? 

Page lB. Why does the Antelope valley plant. nae<S only halt a. auch water I\-a. Coyote I and II combined. even thouqh both c�lexe5 will j =, produc. abou t  the .... ..aunt of powe r?  '"-

I"Ir. Bob biaer 
June 19, 197e 
page 2 

DM'ieatM to the wi.1 "''' of .!lL1MI1 .. rol r ..... re •• 

page 20. lIIe ar. uncl.ar as to the reason for land disturbanc. figures 
und.r Level. I and II being given here aa 49,410 acres and 
92,461 acres I respectively, and other sectiona such a. geology 
and propo.ed.. action giving these fi9\lre. as 3 4 , 2 1 1  and 76,017, 
re.pectively. Pl .... clarity thi. point. 

Page 4e, Para. 11. Sci.ntific IlIUD8S should be \lnd.rl1ned or italicized. 
� qlauca , not glanca, ia t.he correct. nam •• 

Page 4e, Para. 15. There are •• v.ral planta listed here for which 
.cientific na.e. do not. appear to be give n .  

Pages ,9-ee. That section of Olapter 3 dealing with air quality 
i. deficient, in t.hat it says little or nothing 

=:c:�:e�: :�:�. �t:"::�::!��l ����:S' 
upon air quality have .eaning only inaofar as they 
affect people ,  ani.JR,als, and planta; therefor., 
effect. of the.e lIubatances upon hUlllan health and 
atructur.l IItability .re 1aportant fact.ore in the 
decision __ lt.r's analysis. 

Page e3, Para. 9. 'rtle lltatement that .. . . .. low probability of short-
term edverae effects . . ... u expected frClal trace 
.l_nt _iasione obacures the fact that hiat.orically 
trace el_nt ilBpacts have been years in IIhowing 
th_elves. There are uny ell&lIIple. of industries 
in place for 20 years or more before problSllll8 .SIlOC
!At.ed with tr.ce el_nta have becClale serio\ls enough 
to becOlD8 incapable of being ignored . The question 
to be answered.. in this study is: 9iven t.he above 
facts, and .1110 the fact that eeveral t.race elements 
such as lIIercury and fluorine are -.itted essent.ially 
in their entirety, can serious .!2!!i-� preblelll8 
be expected, or are auch probletllll unliltely? 

In general, we feel th.t i!llp8.ct.s on wildlife could h.&ve been .ddressed lIluch 
better if .nilllals and veqetation had been considered.. together, since wild
life is, in large .. asure, a function of qUAlity and availability of 
habitat .  The vegetat.ion section appeared. to us t.o be overly concerned.. 
with forage production for livestoclt before and aft.er lIIining, with in-
suff icient. attention paid to the wildlife potent.ial of reclaillled lands. 
The fact that. pounds per acre of forage prod\lction will be cO!Dp&rable 

L 
"ft 
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Mr. Bob biser 
June 19, 191e 
Page 3 

both before . nd  aftar lDining llleana l itt.le with respect to wildlife if 
there are considerably t_er plant species present on reclaimed. land 
than existed. before mining beg'an. 

1'h..nk you for the opport.unity to conII8nt. 

WB : l r  

n 8 5  

Sincerel y ,  ,9�� 
North Daltota Chapt.er of the 
lIIIlDLIFE SOCIET'/ 

RESPONSE TO WILDLIFE SOCIETY LETTER 

The two primary "natural" sources of oxidants have been 
identified in the literature as ( 1 )  ozone occasionally 
descending from the stratosphere during turbulent weather 
and ( 2 )  emiss ions of oxidant producing compounds from vege
tation. 

The expected particulate emissions from the power 
plants and coal gasification plants depicted in Figure 1 of 
the Summary are based on particulate emission rates ( 1bs/hour) 
provided to the North Dakota State Department of Health by 
the various companies. The annual emissions were then 
obtained. by multiplying these rates by a projected 89\ 
annual operating period. It should be noted that the vari
ations in emission rates provided by the companies occur due 
to the method of determining the emission rates and the 
specific plant designs. Some numbers reflect the maximum 
allowable emission rates allowed by the various regulation s ,  
while others a r e  based on actual emissions after removal by 
various control equipment .  The emissions depicted in Figure 
1 are, therefore, maximums which are conservative in nature . 

The long-term effect of trace elements from Level l and 
Level 2 projects is d iscussed in Part 1, ClilMte and Air 
Quality. 

The question of naturally occurring levels of photo
chemical oxidants exceeding air quality standards has caused 
the U . S .  Envirorunental Protection Agency to reconsider its 
oxidant standard, making it more lenient. The occurrence of 
photochemical oxidants at concentrations near the standards 
is common throughout the western states. 

1186 
The d i fference in the water consumption between Antelope 

Valley Station and Coyote Station appears to be that the 
Antelope Valley Station provided average water consumption 
data and the data used for the Coyote Station is maximum. 
Also, there are some design differences in the water systems 
and uses which account for the rest. As an example of the 
design difference s ,  the Coyote Station utilizes an open 
surge pond which has a water loss due to evaporation and 
percolation, and the Antelope Valley Station does not use a 
pond . Also, Coyote Station plans to use water for mined 
land reclamation , whereas Antelope valley Station does not 
use wa ter for this purpose . 

1 1 8 7  
See response f 1 7 1 .  

L 



The scientific names on page 4 8 ,  column 3. paragraph 4 ,  
should have been italicized. Yucca qlan¥& should have been ��:!!e�nW*e�l���d ' fo�c���t���:: . 

ollowed common 

1 1 8 8  
The effects of various pollutants, including nl.troqen 

oxides, sulfur dioxides, photochemical oxidant.s, particulate s ,  
and trace elements, were not detailed i n  the Draft Study; 
ho",ever, these effects ",ere covered in the Climate and Air 
Qualit.y Technical Supplemen t ,  Section 2, "An Air Quality 
Assessment of the Proposed Energy Development in a Seven
County Area of Western North Dakota , "  and Section 3, "Trace 
Elements Effects of Energy Conversion FaCill.ties, 11. Phase I 
Final Report to the Old West Regional Commission . "  I n  
addition, numerous literature references o n  the effects of 
the various pollutants and trace elements are available 
therein. 

Also, the effects of air pollution are further d iscussed 
in Part 1, Climate and Air Quality. 

1189 
I t  is agreed that for ",ildlife analysis lot might have 

been preferable i f  the vegetation analYSis had focused 
further on "'ildlife habita t .  Ho"'ever, emphasiS on agricul
ture ",as appropriate because of the importance of agriculture 
in North Dakota. I t  proved impractical to have one vegetation 
analysis strictly for liildlife and another for agriculture. 
The vegetative section does take wildlife habitat into 
consider ation, especially in Chapter 2. The vegetation 
section in Chapter 3 briefly mentions some impacts to wild
life habitat, but refers to the Animals sections for detailed 
effects to wildlife. 

Also, forage production for livestock is expressed in 
animal unit months (AUMs ) . These stocking rates are set or 
recommended by allowing ample vegetative production for 
watershed production and wildlife forage. While wildlife 
forage i s  not expressed in terms of animal unit months , they 
would generally represent about 40 to 60\ of the AUMs 
established for livestock forage, with the remaining AUMs 
being a l lolied to return to the soil as litter for watershed 
protection and erosion control . 

I t.  is true that plant composition on reclaimed land 
would consist of fewer species than native prairies, thus 
impacting wildlife more than livestock speci e s .  This impact 
is discussed on page 1 0 8 ,  column 1, paragraph 4 ;  page 1 0 8 ,  
column 2 ,  third full paragraph; page 174 , column 2 ,  para
graphs 1 and 2; page 1 8 3 ,  column 4, under "Anima l s :  Level 
1 ; "  and page 1 8 9 ,  column 2, paragraph 1, of the Draft Study. 

"USSO\.IRI OFFICE BUILDING 

GIORGIO .... f'ICCIoGll D_� 
(701) 22.-2890' 

Gary Johnson, Ph.D. 
Governo r ' s  Office 
Capitol Building 
BilllDl.rck, ND 58505 

Dear Dr. Johnaon: 

�� oj �  
Bismarck. North Dakota 58505 

June 19, 1978 

JOIoj .... TH .... N B WEISBUCH, W 0 
SrA1t HlAln.O"IOlA 

W '1 .... N HElNELEN. P E 
E!!lcut"" ()IFICfA 

After reviewing the Regional EnvironDIental Impact Study (R.E. I . S . ) .  I i'-find there is considerable room for discussion with regard to Health Impacts � ,  
o f  Energy Developmen t .  An importsnt consideration by the State Department 
of Health is the chan8e in the inciden t ' s  rates of several diseases as a 
result of coumrunity chan8e. 

'tou will find enclosed a copy of an article by John Cusel; presenta
tions by Drs. Giorgio A .  Picca811, Robert ,",eis, and Gene SUlIIIIers at the 
1978 North Dakota Public Health Association meetin8; and a list of disesaea 
and social problems associated with the stress of social chan8e. I would 
appreciate your review of this inforeation for the inclusion of this concept 
in the R . E . I . S .  

I f  you have s n y  further questions, please feel f r e e  to call IH at 
224-2894. 

RJR:lb 
Enc. 
cc Dr. Jonathan B .  Weisbuch 
cc Giorgio A. Piccagl1, Ph.D. 

f;�4 
R .  Joseph Rude 
Section Chief 
Project Review 
NIl SHPDA 

P S :  The presentations are in rou8h drsft form. W'hen they are revised they 
will be made available to you for your review. The major concern here 
is the role of stress as an intermediary of the associated diseases 
cited in the enclosed list. 
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( "The Contribution of the Social Environment to Host 
Resistance" by John Cassel, 1 9 7 6 ,  included as an attachment 
with comment '19 0 ,  was the same article included with comment 
' 2 1 .  Permission to reprint the copyrighted article (repro
duced with comment ' 2 1 )  ",as granted by the publishers of 
".American Journal of Epidemiolog y , "  John Hopkins Univer s i t y ,  
Baltimore, Maryland. The article w a s  reproduced from Volume 
1 0 4 ,  Nwnber 2 . )  

George Piccagli- presentatiCll for the North Dakota Public Health 1I.Ssc::d.ation Meeting. 

I went to � to wrk CIl e:x:.nani.c :mpact issues and erded up -.orId.n; CIl 

health. I carre to � � to -.urk in Health and enied up -.urk.i.ng in 

Socio eo::n:rni.c irrpact issues. Since I view that as a totally ran::bn process I 

think we have just established that there are very stralg relaticnshi.ps between 

health and f!!t'£Xq'J developrent activities . Fortunately, I .em in � posit.i.a1 

to indicate that there are other !O.lrCe6 of su;:pxt for rur certainty in that 

area. Public health and preventive health measures have been greatly res(XlllSible 

for many of � major 1zrpI'CJVB!'l!!'lts in � health status of the WJrld population. 

� fran Gene Olrist..i.anscn yesterday 'ohl as I recall in my hferican History 

was himself oorrcwing fran Benjamin Franklin one of � forarost envircnnental 

engineers of his ti1re. An � of prevention is worth I!. pourrl of cure, and I 

think we are in � same situatiCll in � area of energy devel�t and its 

effects CIl health. I have a nmt:er of leadins and I I'q:Ie they make sate sense ,  

I will pause and try to follCM these. I have to ned to M!ry Am. � in warning 
III! this rrorni.tg al:nlt my appearance at � press o::nference said that I sln.lld 

witho.Jt dalbt make sure that I kept my o:::mrents within five minutes, so I wrote 
up a m�nber of sentences and sp:lke what seered to rre at least a half an rour 

and that was nerely an intrcduction to � tqlic. en � basis of that I decided 

to try to add very little to that intrOOuction and I'q:Iefully I will renain within 

� ti1re allotte::1 . I have to make arother disclailrer. that unfortunately is necessary 

when I talk al::cut socio econ::mic issues and energy develq::ment or health issues 

inevitably � question o:rres up that I'm sure C:r. Surmers has had dire:ted. to him, 
ani that is, kn I against energy develq:rrent or irdustrialization. '!he answer is 

clearly "No". I think there quite a fe.1 pecple � can point rut � clear benefits 

to energy develcpnent or any industrialization process . 'Ihare aren't quite as many 

people -po,;nting oot that � issues are mixed. Pointing oot that they are in fact 

possible delctericus affects to such developrent does oot inply that one sOOuld 
go ahead with such developrent. It rrerely makes it easier to develop policies 



to distr.i.bJte the benefits that accrue fl"al; thoee deYelq:rrents . ..  well .. the 
spread aare of the cost. Let me give )0.1 the p.n:h line to the p:e8W1tation, and 
then I will rp back am. start a ftDre logical fl.r::Jw. 'rhe p.n:h line is really atreaa 
now the rot!oo of stress is not a new rot!oo. Many of )0.1 I _ IU['8 are aaquainted. 

streaa. !eny of our envi.ra'ltlental iJIpct stata1B\ts have alsJ .."tioned atres8. 
Ek.Jt nDSt of th:tse mentions have restricted the notion of straa ard its affaet 

00 health to the ftBltal health area or to the quality of Ufe arM. DaalJ.ng in \il\at 

unfortunately blt freque:nUy is referre:l to the fuszy arM of scc1al sci..::.. 
I shave today to try to CXI'I'Vince aare of the scc1al ecien:::e c:anc:erna are not as 

fuzzy as sane pEq:>le 'fOll.d like to have us believe. tIlat w are really presant..ing 

is a d1arqe essentially frem a sirqle pa� affect. l.eadin:J to a single malady 

were 90irq fran that rreiical m:del to a 1E:de1 that intrOOuces 8tre88 not AI a 

patb:lgenetic in ita o..n right I:a.lt a adiatcr I::IebIeen path:qentB ard the errvi.rorIrent, 

am. illness. '!hat is we rp to a DlJ.lti-cause of ilU-U. MI have a IJ.IItJm' of causes 

whether th:Jse pathogens factors or whateYel" yo.I 'fOll.d ilke to call then, do indeed 
lead to illness or rot is med.iated. t:r.f stress. And the affect. of Btraa is itself 

it turns rut lI'81iated or detem\ined t:r.f the \oU>le acx:ial structure in \IU.d'I. the 
inllvidual operates. So we are in a p:>:Sition I h::lpe to 90 tIu'ough tr:d.ay to &toot 
row charqes in sccial structure, c::hanqeB in miqration patt:e:mB, charqes i n  life 

style, changes in oo::upaticnal statue all thi.nqs that are inplicit in 1nchaI:tr1ali

zatioo have physical health affects. Ek.Jt these affects furthemore are not ofte\ 

taken into consideration in enviromental i.q::Iact stataDent8 I:a.lt they are very 
rarely entered 

.
into ro.-.ever approx.irna.te a CC8t benefit ration CIl8 wishes to use . 

Ek.Jt re;arcHess of that they are real affects, they involve si9llificant PJlicy 

choices, there are always trade-offs in these areas. MI are often presented. with 

the faCt �t even if the quality of life deteriorates effectively ...taat 1118 are doinq 

is trad..inq off higher i.ncare fer that reduct.1.oo in quality of life. 'ltere is lODe 

-3-

very interesti.nq data that entered the recently releaaa! reg'imal envircnDenta.l 
iJIpact sbJdy cxminq fran RFAP that sh:JI,t IU9lJeSt let me say a1n:::e I .. not ave 

of whether these figures were in fact tested for there rob.l8tness OYer a ..-lea 
of �. 'Ihat sugqest the net re;p.tive effect. on i.nccrra of the irdustriali

zation in M:)rth DakotA is �tive. 'ftlat is we will _ a bJtble tharealte:r 
personal i..n:aN! 'fOll.d be lower than it 'fOll.d have been witl'oJt devel.oplent. If 

that in fact is tru3 then I can do rot.h.ing other than rat. the �tion , \IIhe.re 
is the trade-off in this cue? Me are qivirq qt the quality of Ufe poaibly, 

health sta"bJS po88ibly, or .inoaae that mig'ht not be there. !bI I 'fOll.d rot IIBlte 
this ccnclusioo, I am rot aware of t"oJ rcb.lst that result is that II&Y 4eYe1opa1 
I th1.nk there is a significant da"b:n that � litter �1c dabate in thet area 

"l'he other thlnq is 'ollie are dealinq with a:me fairly diffiallt i...... 'thare is 

the issue first of all of cIeterrnining ...nether alt:h::Q:]h these affects are d.i.8coYer:ed 
again am. again .ltd eqai.n in a rurt.er of studies of the CXU'ltry 1IiIlether in fact 

they will be manifested in M:)rth Da.kota, an::! in fact, once tJ"ey are diec::cwered. if 

they are disoovered, \Iitlat do 1118 do in t.erIr8 of preventing' then, alleviati.n:J then 
hearirq tl:sn are -=rre fairly difficult policy opt.i.c:nI . All I want to sugqest is 

that we dc:tt' t rnMe trose policy deciaions c.onac:icAlsly. M::Iw )QI see 'ooIhen of the 
effects of stress 00 health. 'Ihey will be made in ant effect, in arr:t eYer'It either 
CXlI"lSCirusly by other actors or uno:Jn8Ciously throu:)h the unfoldirq of the mechanilltlS 

we are alnJt to explore . GiW!n that l.cnJ series of introcNct.ion let tee inUcate ..tLst 

I'd lUte to do, t.h:!n do it an::! h::lpefully irdicate what I have done. I 'fOll.d like to 

take yo.I t..hrouqh a nmt:er of literatures that deal with. 'Ihe area I \CW.d like to 

review is knc:Iwn as the bc:an. to.TI literature. 'Ihat al80 deale IICI!'I'!t..irI into wry 
ootail .... ith health effects of i.n1uatrializatioo. I will than try to keep wry short 

review -of. sate of the princip,l.l firdirqs in the b«:I mther diaciplines of sociology 

and econcm.iC3, I th1.nk bare 00 our qlJeStioo of the effect fa98in of i.zdustrialization 

on health am. then I will try t.o irdicate aare of the physical effects that have 
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beaD trace:! to life c::hanqeB to irdustr1alization to fIl'tI!l%'g'f extracti.al activities. 

that o::rre rut of literature in epiLtem1ology. I think that me of the things that 

Ck". SCmrers established for me that I 'fOll.d like to reinterate is that distr.i.bJtiooal 

affects are very rarely c;tee.lt with in COlt benefit studies or the env1romental 
inpact. statarent. Granted they are very diffiallt to get at, it is wry difficult 

diN99'regate the p:::pJlation in IUCh a n.mer that yo.I can identify all of the relevant 

qroups and then prooee:S to do cost benefit stOOiei for each of tl"ose qroups. 
NaYertheless, tha fact the7 that ekes not occur really detracts fraft the attentioo 

that mig'ht be qi'IIWI the irIp)rtance of t:h:Jee distributioMl affects. And what we'll 

fird -.hen -.e 90 thrcu:)h the epidsniological Uterature 111. that tha disjunction of 

the qrOJPS receiving many of the benefita fraft the qroups baring many of the oosts 

is quite inpxt.ant as a determinant of streaa, and t:hroor;h that mechanism then 
a detCl.1"Iirwlt of health. Me have another prd::llaa with the way __ dealt with many 

!� 8tat:emenu and that i8 that I'!DSt. of the attent.ioo qiven to the questions of 

health in these statarents ia really di.rected. to a qlJeStion of row many m::rre services 

do we need and even rrcre often t"oJ many nora facilities do we nee:1 . tbt ool.y is 

it focused in that area I:a.lt it is often reduced. fraft the �lexity of the !T'eChanisms 

recognized. or unrecognized to use rot.h.ing other than l.inear qerators 00 projected 

pop.llation, what do I rrean t:r.f that? I - 1118 can do a s.mnary of the facilities 

presenUy existing in the CQIrIU'Iity dea.l.inq with health, w can see what popJlatioo 

there is. We project. the p:p.Uatioo, take the ratio of the p:::!p.1lation to the present 

p:::pJlation an::! decide that 1118 need to apply that exact. sarre ratio to the present 

facilities, to decide row many facilities will be needed. 'Ihis is often the case 

even 'ooIhen the authors of the izrpact. statarents or stu:Ues are eware that it is rot 

very acceptable and I syrrpathize having tried to write aare of these statEm!nts 

or studies myself with th:tse authors that have to cteal not only with health blt 

questialS of social service, law enforcanent, i.nccrra etc. .  • It is a wry ocrrplex 

issue. It is a task, h:lwe\Ier, \oOJld SUiJge8t that h::Jwewr well it is perforrre:l 
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it hides sane of the affects we are t:al.Jti.ng: a.t:oJ.t. !eny of the thirqs w will 

be tal..ldn:J about parUcularily in the acx:ial area are not -.11 suited. to predicti.oo 

before the 1lTpct has actually occurred.. CN of the PJinta I'd really llJte to 

try to palm. is, that we need 00 the national level an::! 00 our state level a 

c:f'Ian:}e fraft an absoluts reliance on anti � 8tatarenta to expost rronitorirq 

effects MUch 'fOll.d all.r::Jw us then to determine hr::w best to roove our reso.m::es 

ai:o.Jrd to meet the needs .. they are diec::cwered.. '%he b:::an toWn literature is 

rather CCIfltroYersial we have am. I think )0.1 will he&r rrDre about it ta"rorrOot 
float..ing aro.n:! this reqion a rction about the Gillette Syndrane, Gillette again 

is fran Wyaning' is still there. But we have an autOOr 'IIIh:) identified at aare p:::lint 

fairly major chanqes in suicide rates , suicide at�, criminality, rates of 

depressioo, rates of diwroe all very intarest.irq things. All very fright.eninq 

thinqa. Unfortunately, AI I urdarstand it all of these fol:m the siqni.ficant and 

iq:Iortant pha.ge9 of SCIre of the ooneluaions we want to reach. There is sane questioo 

AI to \ihether th:tse rates did in fact occur. And there is -=rre questioo also as to 

\thether th:tse changes shcW.d they be scientifically verified are traceable to changes 

in the social structure of that CXI!II'I.lnity occurring as a result of irdustrial qror.rth 

er p:::!p.1latioo increase for energy extract.i.al activities, or are rrerely caused by 

in::x:rni.rq p:::pJlation streans 'fIt\ich is significantly ycunger than the previous p:::pJla

tioo ani carries with it if yo.I will hiqher divorce rates, hiqher rates of varrlalism, 

an::! 80 on. With reSpec't to sW.cide attenps r think it is very diffiallt retrospectivel

to determine \thether t.h::Ise rates in fact did exist alth:u;Jh or. Weis I believe if 

I urderstood yo.I correcUy yo.I have -=rre independent data yo.I will be addressing 

t.arrrorTaro1. 'ltIere are sore other aspects of that situatioo which qiven reoording of it 

w::u.ld rn.lke it fairly easy to analyze, an::! allCllllt' ua to get sane rotioo again of this 

cruc1ai distinction as far as 11m conoerned fraft a policy PJint of view. Are the 

disruptions that WE! see, that \Ie expect, that we fear, disruptialS t:l"Iat are carried 

in rEll'lilin with .inmigrant and transit pop.llatioo an::! �ld therefore pass with them 



when that p:lp.ll.atioo leaves. Ck there are affects that affect the previously 

pmaanent p:lp.ll.atioo due to the disrupt.ioo. of the social structure they knev 
before. I doo' t  think that the bxn town literature is in the poaitioo to address 
that questioo. Very few of the envi.rormental Jq::Iect statments are in a p)Sitioo 

to aQ:lress that ques:tioo. very fe.l of the rectrospectiWi studies of other sorts 

are in a positioo to address that que:wtioo. F'tIrtwlately, sore of the epidardo�ical 

literature both N:JgeSt s�ly arrl darcnstrates that these effects in terms of 

decli.ni.n:;r health status affect not aUy the inmigrant p:lp.ll.at.i.oo ard are carrie:! by 

it rut also affect the pemanent p:lp.ll.atial as the social structure the ...tlole systsn 
of interactioo of prcductial of ax:iAl 9CJCXls, of infmmatioo exchange, that they 
had ccme to krcw ani qrown � with disrupted. Let me rrDYe 00 to Scelology far a 

mirrute. Before I cane here I was not myself aware of sane of this epedemiolcqical 

literature rut in l.cdd.ng at a large rurber of e:nvi..rcnrental 1lrpact statments 

it &eEIT'Id to rre that the cruc:ia.l issue in socio ecax:l!\i.c iJTpact arrl the issue that 

was again, again, an:3. again .....:>ided in these atatarents was the effect 00 social 

structure. What happens to social structure? 'ItoJgh we have sane not!oos, ani other 

st\d.ies of social c:han:Je we can expect. for ex.errple change in camuni ty CXI'1trol 

fran local actors, to actors outside that carmunity. Fran. resi.de:N::e, penn;ment 

residence to c:aq:orate actors outside of that CXJTm.Jnity. 'Ihis has clear affects 

00 CXI'1trol of residents of that p:lp.ll.atioo have OYer the fWlCtiadrq of their 
CCI1rTIJl"l.1.ty. 'Ihere are sane other questions that are fairly difficult to ccme to 

tenns with an::i that is or trose are the questioo in that in many of these cases we 

are dealing with irreversible effects. Dr. Sarmers raised the questioo of people 

00 fixe:! i..rc:Jre ...tlo may have to give up their resi.de:N::es ard possibly l!'CIVe out of 

the region because of the inflatioo E!I"IVC'.U"age:! or caused by energy extractioo activitie. 

or i..rdustrializatioo. cnce that developnent en:is those people are not in a positioo 

to regain that property. What cause do we attach to that? In the sociology area 

serre of the rrost iJrp::lrta.nt effects are the distrih.ltioo affects. 'Itn.lgh we see 
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tiJre ani time again, the fact. that acme of the qxtlUPS l:enefiting are not the 

Mft'e qrcqlS that are beari.rq the 008:ts. 'l'tIat seans to occurr no matter heM 
you stratisfy the p::pJ..latial, whether it is atratisf1ed by cxx:upatioo, ..met.her 
you stratify it by inaxre, or whether you stratify it by cpU.city. 9.lt there 

are 9Cr!E other disj\.U'Ctioos that are tarpxal disj\.U'Cticns. You all krcw ani 
your aware of I'm sure the froot end problau in terms of furdirq/ira"easi.rq BOcla.l 
service or MY a tum}er of needs projected with this developnent. '!here are also 

spacial p:roblsns in that Bare of the un.inoepal.ities ....to will bare the costs 

in terms of acti.rq as residents or provider of services in these areas. a;.t 

� jurisdictim is does JOt exten::J to include the plant. Will not always ani 
certainly not directly benefit fran the increased econc:nic activity to do irdustrial

ization. 'Ihe, bxn town literature that we left a 1oIb1le tq:J has within the certain 
elements sesred to stroogly aqree with \oh&t we know fnm ecxn::mics. .And the concept 

1 '111 dealing here with is me of substibltioo costs, that is when you l!'CIVe fran me 

pro::iu:::tioo technology to another productioo technolo:n' :yo.J inevitably incur substitutia 

008ts. In eoonardcs MY such d1an;le the costs are higher the greater the rate of 

d1an;le. 'l1'li.s 8eBnS also to mld true in rural CCImIll1.ities if you keep the size of 

the h::lst CCImIll1.ity ccnatant it &eBnS that the di� caused in serre sense prqortio: 

al to the size of the ino:::tn1.n; p::pJ..lati.a1 ani the rate to 1oIb1ch that p::pJ..latioo ccrres 

in. If that's true as sugqeste:i by" econ::rnics arrl observations of ec::ooan.1cs by other 

o:::rmunities ani if in fact as I hope to derTonstrate later that has health affects 

trere are sane clear FOlicy suggestioos here. cne is that we might consider slowing 

the rate of develc::ptent. Not necessarily 00 a national scale, rut for 1.nd1vidual, 

local unincipali ty. 1'0 the exterrl that this la.er rate awlies will disrupt can

ItIlJ1.icatioo patterns so:::ial structure ani so m less then we have essentially one 

rossible preventive rreasure. '!he difficulty of course is that we in public health 

are not in the FOsition to establish that policy arrl I think that is \oh&t you'll 

firrl thrcugtn.lt any examination of the health effects due to Wustrializatioo. 

It is not only a very difficult issue rut it is one that spills OYer into areas that 
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ao:-e rm:mally taken care of by other agencies. '!he question of in::reased l.GoI lewl 

criminaligy for �le, increase:l drunkness, i�sed varrlalisrn, arrl so 00. 

Is not scme� usually addresse:l by the health deparbrent. l 'oO.ll.d suhnit haoIever, 
that they are clear rnanifistations of stress rut irrlications that trere are rnt 

sufficient rescm:ces or instititiCX'1S within that ccmrun.ity to redirect that behavior. 

Clearly a qoosti.crl of concern to us in preventive health is rnt often urrler our 

per.rie.l. '!he FOlicy irrplicatioo trere I think is fairly clear we need to stop 

act.i.r'q as i..rdividual agencies ard institute a cxmron o:::rttJinej hlmm resource agency 

effort. FOrtunately in Nxth Dakota the �r has taken steps to do that. 

So, -..tri.le the health deparbrent is gain] to be deali.rq with serre of the specific 

health effects, we can' t  deal with tlsn rrerely thrcugh the health department. 

1IIlat is it that the epidsnio1.o;Jic material tells us? Jobst of u.s are �ted with 

the affects of stress 00 Ao;!I'ltal well-beil"Jg', 00 a variety of S}'JIPtans, on increased 

admissions to rrental mspi tals rut not many of us are aware of the effect 00 stress 

00 physical illness. Let rre ga back rt:J,iI to me of the thil"Jg'S I int..rcrl\X:led at the 

beginnil"Jg', (be of the difficulties we are gain] to have is dealing with serre of these 

effects that ererging fran a review of scme of the literature. 'Ibat very review 

SUlgg'ests that stress itself is not the pathogenic agent rut it rraiiates the affect 

of existing pathogents. So we h!rve a variety of stardard causes whether they will 

be manifested in disease depems on the level of stress experien:::ed by the Wividual, 

or the pop.ll.ation as a wtDle, an::i on the otrer hand. trere are social support nechanisns 
within a camunity to rrediate the affect of that stress. In the absence of such 
madiating mechanisms we will get any of a variety of illnesses. So we don't Jcro"o 
before hand 'w'hich particular illness. I have here a partial list that we've gotten 

fran our review so far am. it in:iicates that the sort of affects were talking al::o..lt 

start wlth.very sirrple �s like increase of acceptability to allergies. range:::l. 

� thrcugh questions of well-being psycosis-neurosj s, suicide arrl errl up also increasing 

certain organ degenerative processes. I l'W interrle:! to read this unfortunately, 
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everyt..izre I atterrpt it I have difficulty proroun::ing half of these illnesses. 

So if MY of you have particular interests I'd be happy to give :yo.J the list. 

I think \oh&t we have established or ...tr.at this suggests is it's not merely rrental 

affects it is clear mrbidity in other areas. It is P1Ysical affects t.OOse affects 

are lNIllifeste:i not only in areas that are not nomally related to the health depart

ment. rut other areas . '!he question is ...tr.at do we do al::o..lt it? let Ire indicate a 

c:::oople of ex.mples here that might substi tute for my rnt pronclUnCin] a rurber of 

these diseases. cne of the difficulties that I think people dealing with the 

ilrpact of envi.romental i:rpact statarents have aside fran the fact that there aske:::l. 

to gaze into a crystal ball that is often tn.ndy is that they are up against signifi

cantly insufficient t.iJre C'a"lStraints. 'Ih9y just dc::rl't have enc:u:Jh t.ine to adequately 

deal with all of the issues arrl all of the areas that they rrust crliress. 9.lt trere 

is me otrer thin:; as I urrlerstard it that is it CCI'1CeO.trates attentioo within the 

social area or the socia ecoronic area. 00 sh::lrt range affects. cne of the �s 

that sesns to be clear fran a review of the epedaniological literature is that we 

are not 1..ooId.ng only at srort range affects as irrlicate:i for �le by the i.rcreased 
rate of difficulties in child birth in th:>se situatiCX'1S -...here we have a high nlmber 

of life changes ani at the sane tine have lew social camection, l� social SUFfOrt, 
that's a fairly sOOrt problem, there are irrlicatioos that problem; of hypertension, 

an:3. stroke CXI'1tinue 30, 40 an::i 50 years after the develqrrent arrl initiatioo of scme 

of these activities. For exan'{lle, a sttrly in AwaJ,achi.a looke:::l. at tw:> groups of 

loOrkers in al::o..lt 1900 a plant lo::ated in Afpalachia arrl by" CCfTilaJ1Y FOlicy !:egan to 

hire locals. By the tiJre the people oorrluctin:J the stooy C<m3. aloog we have l'W 
40 - SO years pass arrl in serre cases sec:onj generation w:>rkers. '!he stu:1y then 
addressed the different health status of the fOJrth generation w:>rkers. Those that 

for the first t.ine l'W cx:rne essentially fran a social system in the s� area 

revolved. aroun:l kinship, docisions � made 00 kinship. toJhere you had a variety 

of clear sign..'lls that were tie:::l. to family status. In there lifetiJre they had rroved. 
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fran that syste'n to the irrlustrial systen. WN!re all of the C\le8 are signifi

cantly different. The o::rr{laI"iSCX1 t:etween that c;roup and the seo:::nd. gro.lP � 
fathers had first rrOOe that switch. In variOO8 health status where applied to 

few p:;lp.ll.ations, in fNer'j case the health status of the second generatia"l ....nrkers 
was better than the health status of the first generation '«<>rkere. This is one 

BUgge9tecl fact that it is the d"lang"e in SClCial structure, the charqe in life Btyle, 

that is one of the major det.errni.nants of StresB which itself then rraliates the 

effect of path:qens in the determination of illness. Now, the reIl.fJQl that suggestirq 
cxmes al:o.Jt is because the sb,dy loWlt on to try to cc:ntrol for questioos of socia

ea::nc::mic status, age, sex, non of these ronnally explanatory variables seem to hold 
tfUCh explanatory variable value in this case . The SCIre situation cxx:urs again and 

again, it seens to occurr when your talki.rg al:o.Jt hypertension, or ...nether your 

ta)JdD3' about a stroke. Now I'm just givin:; � an exartple of the effects essentially 

the changing pop..ilatia"l, the inmigrant FOf'-llation there are other stulles. '!here 

is one in Kentocky which look.e:l at the affect of the ecpansion of a nearby city 

on what was previously a disconnected manincupal.ity ..ni.ch was on its way to beca!'Ii.ng 
a sub.lrb of that expan:l� city. What the investigators disoovered there \oIi.!lS 

the fact that after awhile as the evasion of this TMJ'lincupality oont.irued by ootside 

p::Jp.llations rates of suicide went up, an interestingly E!I"OJjh t..I'Yi!y went up not in 

the inmigrant p:;lp.ll.ation rut in the previously permanent p:;lp.ll.ation. So -..e have 
at least s�gestive coverage that deleterious of hdalth affects apply mt ooly in 

imnigrant p:lp.llations rut permanent p::Jp.llation. \>hat do we do al:x:lut that? I do 

mt iu"oo; l'l::1w one in fact could enlarge the tirre or the effort in the present 

state of the envirorrne.ntal irrpact s�terrent to aO:ll:ess this issue. Particularily 

since the disoovcry is the result we talked about really re:{Ui.re expo6t investigation, 

we net"d to lcok at what happens after irrlustrialization rather than tryi..rJ] to guess 

�t happens before. '!he reason we need to do that is that \Oo'hi.le we can predict 

� decrease in health status, or increase in illness if preventive rreasures are 
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not taken. He are really not in a position to predict which partirular 

illness will increase. Given that than clearly cne of the things we hlrve to 

do is establish sc:me sort of rronitoring ne::hanisrrs. Ard we are nevin; in that 

direction, we will be cxnt.inui.n:J oor review' of the literature to isolate ftDre 

diseases, mt only isolate tmse diseases rut determine -..hat average lerJ:)th of 

t.ine beboeen the social change and the manifestation of that partirular disease 

was, so that we can start at least allccating these diseases to iJme:1iate sh::Jrt 
run mid-range, and the 1009 run. A:'d in this area there are a nmber of st1.d1es 

that loO.lld be particularly helpful, that 'ooDUld rot have to wait \.iXlfl the results 

of oor a..n R'OI'\itoring effort. '!here hlrve been a nlm'ber of devel.oprent cycles 

in this region and there aren't very often I\'CIl"bidity records kept. There rrust 

be records of a variety of sorts that w::JUld all.cw us to start sorting oot sare 

of the affects either fran the oil t:ocm \Oo'hi.ch ()IX.'UrTE!d in this region at a previous 

t...Une, or any a n1.nber of other devel.cplelts. Even a three or foor day study 

of the divorce records in Gillette disagqregating them. for age, length of residerce 

in the camunity arrl so on 'ooDUld start giving us an idea of the rate of manifestation 

that we 'ooDUld expect in sane of these areas . '!he other thing that I think we need 

to do is chdnge fran the mtion of rrahgating actions to be taken that are i.ncxlrporated 

in envirorrrental irtpact statarents !no' to a mtia"l of prevention. �t rre illustrate 

that. If ycu look at the mitigating section of m.vry envi..romental � staterrents 

that currently exist arrl address health questions �t � see is an �is on 

acute ren:rlial care. Ii:JW many rrore inpatients will -..e have? Q[" l'l::1w many rrore 

sick people \-lill we have. A:'d hc:J,.,! m.vry physicians or facilities do we need to 

b.llld or recruit? TO take care of these rranifestAtions. What I su:Jgest is that to 

the extent that social struCl""Urc and changes in so:ial structure are in fact the 

driving force in sore of these illnesses, and to the extent that sx:1al isolation 

particularily p:ps up again and again as a major determinant of persooa.l illness. 
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'Xhere are in fact acme preventive rreasures that can be taken. CD:! of them. 
aqaJ.n is not in the ra.oel health area rut is in the questia"l of lnlsing and 

.,lvirq. 'It! the extent that we are talkin; al:o.Jt illness that is facilitated. 

or parcipitAted. or \Iotwlt a sociologist ...:W.d call cultural oonflict and is mani

fested in the isolat.ia1 ard the ease in identification of boo groups. '!he 

literature su::Jqesta that to the extent that th:Ise barriers are broken da...n stress 

...i:w.d be reduced, not ooly ...:W.d stress t:e reduced rut in fact there ....ould be 

DDre 11.nkaqe8 to each indiv1.dual at risk that 'ooDUld mediate the affects of that 

.tress than red\Xe the likelyhxd of illness. If � look at inpact of CXJ'mI.ll'ti.ties 

wu.ch � see on the other hand, are areas of rapid gronth rrobile hares in cne 

area very clearly separated. fran � residential arrangerrents. Again if the 
epidEmiological literature -..ell established. is to t:e believed this rrerely contri

rutes to the problem. 1qa.in yoo see there are a nuri:er of intuitions sore dccurented 
IICII'e not in tl2 epidemiological literature al:o.Jt preventive efforts that can be taken 

not ooly in the health area rut ootside the health area. '!hat is \or'hy" cne needs a 

o:::o:rdinated. Iunan reSlOUI'ce aqency awroach. TO the extent that we are mt sucx:essful 

in preYenting these illnesses I \rOlld suggest an early screen.itq, a variety is very 
izlpxtant. We hlrve a I"UI'ber of things on the horiwn that we help, the deparment 

at this point is lookirq at a nonitoring program at tbe sarre tirre is looking at the 

pl.aoanent of nurse pra.cticners in scl'o:lls, I think there is a dual sort purp)se to 

be served with this action, anCi we can integrate all of these pieces of iu"oo;ledge 

.,'11 be in a nuch better position to address sore of the problsns that are raised 

in the epidEmiological literature. 

Dr. Veils - KOrth Dakota PUblic Health Association 

What I \IIO\,\ld Uke t.o do is talk a little bit about SOllIe data that we 

hA_ &bo\,\t the Gillette phenomenon 1 prefer to call it. I look at the G11-

lette Syndro .. literatW"e u the equivalent of the national scientitic inq\,\i ry, 

for that r.ason I aquil'1ll a little bit everytilll8 people 'oIOuld use that label 

.. if it _re a scientific fact. ife conducted a rather lIIOdest study last sUlI'I!Ier 

and are atill analyzing data to allev us to credit tile find just what is the 

phenomenon of impact on the population of people in Gillette. 

Ve are juat getting a handle on just what is this illlPact bUsiness. Are 

there SOllIe ways of measuring it in terms of social psycol09ical, del!lOCjraphic vari-

abIes? So we pUt toqether a s1,lrvey where we sample probably five percent of the 

houaeholds in tha Gillette and iJllllediate surrounding area, the planning district. 

We divided the planninq district up into blocks, which is approxil!lately one city 

block, nuabered all of those and selected the blocks frorll a random numbered table 

and then sign thoee to interviewers all of wholD were experienced with salle medical 

health expertise. To give you a little IIIOre about the sampling procedure we 

_nt to the randorllly assigned. block to the n\llllber of the block and if it was an 

odd number we started at the so\,\theast corner a� took every fifth household, 

Btarted at the northweBt corner _ went the other direction counter clockwise and 

SAlllpled every fifth household. The sex of the responden t of those who were selected 

at random on the table. 

So we worked hard to get as close as possible to an honest 1..0 goodness random 

uAple of the Gillette traffic planning district. We interviewed approxil!lately 

220 respondents typically it took about an hour to tlo'O hours to llne up each inter-

view, and about /U\ hour or so to adJrlinister it. 

1fhat I'd like to do is briefly give you sOllIe data as we go through the 

q1,lestionnaire and share with you some of the things that we have found. Some 

of the data can be cOlllpared to census infonnation and coordination as a whole. 
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f __ le. "". l�l .. t. -v- ot tbtI respondents ,  and the •• are adulu, M.d. of 

racial ori9in, 68\ WIn -.ploy� . 32 wn not. 12' wre ..,,10ye4 by the oil 

on unnrplOY� . 18\ oUaar. the .v.raqe hour. per veek warJt v .. 48. n 

We .. ked people how uny yeau thay hAd Uv� in �1nc;" and Cupbell 

COuntYI 2,n had Hftd there le •• than one year. 1, hAd l1ftd thus 1 ... than 
two y.an, ItO &bout la all totall� had lived in that 10C&lity for 1 ... than 

two y.an. Intara.tinqly. " l&rge proportion ot tho .. people expect� to live 

there quiu .. long' tia.-. About In indicateod that they were projecting- � livlnq 

there .,re than tan yean. Apparently tM)' ... tn..el.,.. a. CC*inq to uttl. 

tbtIre. 

32\ of the respondent. in4icateod that they had an incc.e of $2�,OOO or 

IIIOre that ec.par •• to the U.S. aver_go. of 17.8\. another 19' had an in� of 

$20,000 to $25, 000 , 80 I think t.h.t.t h ona h.&ndle we are be91nninq to get on, 

at "l ••• t ,  the �ct population of Gilletta, thh proportionately hiqh n�r 

ot h •• ds ot household. or tuilies actu.ally .arned val')' high incc.es, the Man 

inc:cae for a f_ily in the u.s.  b $15, 000 . That i8 OM little thine;" WI are 

44' of the rupondenta lived in a hou.e, 9\ in apar�n te, 4'" Uved in 

.,bile h(Wl(ta. 70\ of thea owned their ..... , 31\ .aid thay vere very aatbtieod 

with 'thair houaine;" . 4'" satbfieod, 5\ uncertain, 13\ dis.atisfied, 7\ very dis-

We e.ked people whether they would re�nd Gillette as a place to U v. .  

6 5 \  aaid yea thay wou l d  re�nd it, 3 5 \  aaid no, so auch tor de-oqraphic data. 
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1'ha Mxt thine;" that we did �t I _ ,oinq to spend a little .ore t1ae 

in .... e for about tan years, it wu dewloptd. by a fellow na.ed Molt and a fal-

low n� HollNs. It 1e the Uftd of ecale you .. y b.&v. aeen in the nevapaper� 

here and there that .a.l,lI'aa tha O'\t8nll aowlt of atA" that an iD4ividual haa 

experienced in the last year. It haa i� like , How MIIy tllN. did a particular 

e .. eDt oc� in their life in the puit ye&l'1 And what way aecordin, to ec.e nona 

that were devalop.d that a.- to bII pretty reliable is the wry top of the atr .. a-

ful evente is the death of .. . pouae. Other it ... were divorce, -..rital aeparation, 

jaU ten, perlSOhal injury, -.rri.,e, tired at work, retir_nt, ch&nge of health, 

pr89nancy • •  e. d1tfieultie., new f .. 11y ...oar ,  chanqe in t1nane1al atatuII, death 

of a eloae friend. All you 90 40wn the lht the ev.nts are le.a and 1 ... .  ue.atul. 

The "'inht.ration of the lIule allows ua to qet scorell, which &l'e bIIe.d on 

the relativ. wei9hinq of ec.e of the .. it ... , and the fr�ueney in which they hav. 

occurreod to tha individual and we get � kind of .. llcore. A vary interalltinej 

thin9 hera ill t.h.t.t the _an llcore for tha reapoftdent. on Ol,ll' Gilletta auple. wu 

1£!. The aild rartCJe h deacribed aa .corea frc- 150-199, life crhh unitll. rea-

pendant. in the DOI'IIS -...ple. who hAd that kind of a score )7\ of tho .. reaponded 

to have had 155 to 199 aaeociated h_lth ehanqe. in tha near futl,ll'e .  the .aderate 

r&nge h described as 200�299 lcu'a for tho .. people. 51\ hAd b.&d an a .. ochtad 

hedth cb.&nge in tha near future. A .. jor atress .core is 300 and above. People 

in the nOnlll who had tho .. acore., 79' hAd an a.sociated health change, in t.h.t. 

near futl,ll'e .  

Let _ tell you a little bit .,ra abou t  t ha  .tudiea o n  thh scale and o n  

the particular atreu on the individual ha a  .hown very .trCln9'ly and v.ry reliably 

wbetheJ' thare is a .tr0ft9 corralation between the .. qnitude of lite Change. and 
the occurrance of Ulne •• and the .. riouanesa of the illM •• , and that include. 
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psyc1atric, .ur'9ical, _dical. 

I ran acroaa � intere.Ung atataent8. Toppler aays t.h.t.t we uy 

define "Future Shock- as tha d1etrea. both physical and psycol09ical that 

arises frc- the overload of tha huaan orqans physical adapted eyst_ and the 

dec1aion aaltinq proces.... 'f'he scale t.h.t.t I _ talk.ing about basically cor-

ralatea, and de.onstrata. that there i. a strong relationship between chanqe 

in life and therefore chanqa in stimulation and usually IIIOre sUlllulaUon and 

the occurrance build s .  It is sort of based on a h\D&ll ecoloqy approach to 

Mdicine. Tha individual i. very auch ill\be<id.ed in the eocial environmental 

eyat_ around him. The ch&nges in his Ufe and the change. in that eyst .. are 

stressful. There 1e a direct relationship bIItween the amount of stress and the 

haalth of that individual. 

Let .. qive a little bit .,re quotaUon to talk about. It talks about this 

particular .cale that wa. nrployed on 80IIIa very interesting- studiea. QuoUnq 

Toppler aqain, "Research has established that alterations in life style that 
require a great deal of adjuBUlent and copinq-- corralate with illness. Whether 
or not the.e chanqes are hiqher the risk the .ubsequent illness will be severe. 
So stronq is the evidence that it is baCOlllinq possible by studyinq-- life chanqe 
scores to actually predict levels of illness in various populations." 

Just to q--ive you an idea of SOlIe of the ideas that we are tryinq to qet, 

it se.M. that we can .afely a.1I1B8 tb.&t our s&!llple is v.lid and tb.&t one of the 

characteristics of an impacted population is that ita individuals seem to bII 

experiencinq a lbOderate to high level of life suess. I have SOllIe interestinq 

public health aplications. So it is a\Ullll.ar1&ed aqain, the llean of our suple 

i. 308 and one of the .tst8!lllents that I ran acrosil in the literature was scores 

of 300 or IIIOre of life change units indicate that .iqniticant chanqe thst those 

people would develop within two to three years a _jor phye1cal or psycol09ical 

illneas. 
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We are 90ing to develop these results quite a bit .,re our analyllis so 

tar i. very .trai9ht fOrliard . Given nMell that _ 8BfIIPled in our aurvey qued 

tha way. in which people respond to the stnues in their lives. Things that 

we .. ked included: How did you respond to this particular stresser? We then 

picked out the top five a. they checked out on the li.t. Hov well doe. that 

re.ponse worJt for you? Hov would you have iJaproved the situation? 

Another thing that _ aupled vas specific sources of stress within the 

�unity. 'l'he highest labelled sources of .tress vas cost of living. other 

.tre.sera were traffic congestion, overpaid services, and the lack of medical 

facilitiea. This .et of streuers were the ones that people pointed in the 

�unity a. the ones causinq .tress in concern to thea. 

Another thine;" tb.&t we did waa s_ple rellources t.h.t.t people saw in the 

�unity. Interestinqly, tha .alit frequently naaed rellources vas movie theater. 

Another frequently naaed resource vas medical clinic, hospital, schools, churches. 

recreation facilitiea, social clubs, c�unity theater ,  outdoor r.ecreation. 8\ 

of the people thouq--ht a health center a. a reBOurce . And then we aaked people 

to rate the helpfulne .. of each resource. 

Another thing _ did waa to adIIlinister a copinq-- strateqy scale asking' people 

to tell us how they coped in a certein problem Situation. Aqain r vill not qive 

IIIOre detail because t1ae ie ahort. Another thinq we looked at ia, What partiCl.llar 

resol,ll'ce. people went to for personnel probl .. s .  Friends, spouses, ainistera, 

faaily _embera, relative., profes.ional people. By larqe the wtDen in our slUllple 

were auch IIIOre likely to uae person.l resol,ll'ces than the aale. 

Othar things we looked at were, Whether people perceived theaselvell as beinq--

.. sters of their lives or whether they felt that fate wae that the futl,ll'e was not 

in thej.r own controL Of whether it wa. a utter of fate, tolerance ,  frustration, 

delay or gratification. Then we asked people to COftIIIent on community probleJlls 

that related to .. ntal health i.sues. 
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It is rather interestin9 that the reaponlle here "hich ai9ht indicate 

the people do not deny that there are probl_.. When •• ked how Olten: do 

people in the area drink to lIluch? 14, sald .xu ... Iy often, 36' .aid often. 

s ... question on druq abu_Lng' ; 18' very often and lIometi.s took about 66', 

raaily probleDIsJ In often, 8' extreeely often, 25, aOlMtimee . So people. 

think are perceiving their social anviroNDent .a hav1n9 seriouB problems. 

Then we did a .ental health service need Burvey, for our own benefit. 

And then we edlllinietered a very IItrai9ht forward qlobal asse.pent scale. Which 

ettelD.ptl!d to qive U8 an overall clinical impression of .. pereone qeneral adequacy 

in copinq with their lives. And our eaaple by lar98 tended to concentrate in 

the range indic:aUnq that in our eyes they seelMld to be copinq quite well. At 

least not to the point where they eeoed seriously troubled. 

So I give you a Non "National Inquirer" version of the Gillette 5yndr�e. 

We are loolting at a rather aubUe and (.'OIIlplex variables here. What I would 

lilte to do is dissuade you frOID. a notion that there is such a thinq 11.1 a " impact 

phenomonon that 1s replicable that is from one locality to anothe r . "  There are 

&lot of other factors that pinqe on how a particuler cooaunity and individuals 

react to rapid qrowth, It has to do with relative isolation, relative size of 

the co_unity when the impact began, and the past history of that co..unity. 

In Gillette, for eX&I!lple, we experienced an oil booIII in the 60's wliich had 

alot to do with teaching the cocnmunity what to expect. It helped scoe people 

become very deter1flined about letting it happen aqain. 

Just very quicltly, I want to skip across a few other thinqe and then etop 

to allow a few questions. One of the phenOlllOnon that occurs in a oall CQOID.unity 

like Gillette, I qet frOll! a personal level you lIight be able to relate more. 

There is .11. loss of fudliar points of reference that are very ill!pOrtant in a 

COIIIDunity. These referents help people feel lilte thoy belonllj'. These points of 
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reference have to do with relationships, as well as, phyaical thinqs. I f  you 

go to a 9rocery store. &l1d to the drug store two or three times a week and 

you see a different clerk every time, that is a point of reference that you are 

denied. If you see a different policeman every tillle . If your doctor coees in 

and leaves and you have to chanqe doctors once a year. If your neiqhbor chanqes. 

We have a reliance on a very eubtle, but stronq fabric of relationshipa in our 

lives it helps us feel like ve belong that we recOljlnize and were expected and 

that ve can rely on acceptance and support. And alot of individu.a18 in that net-

work keep changing were denied that. There is a predictable strain on re80urces 

in the cOftlll,unity, very eimple things like overloaded schools, .. dical facilities, 

theaters, police, and the Whole �rks. 

Another phenomonon that I call a key reliable �unity information diapeneere. 

People who are in III position to _ke referrals like) Who do you 90 to see to fix 

your shoes? Who is the best doctor? Where do you find such and such in caee of 

an eJIIerllj'ency? Where do you go for this and that? People like radio dispatcher s ,  

nurses, clerkS in certain positions, l i k e  a clerk in c i t y  h a l l  wh o  does reqistrations 

for utilities. There is a rapid turnover of those people there ia a real dis-

ruption in the flow of illlportant infor1ll4tion about resources thet are available in 

the COIIIIlunity. One of the things that ve ' ve seen in Gillette are those people 

change so quickly that there is loss to access of rel iable information, 50 that 

you can feel like you can rely on the COIIIIIunity. 

Finally, I think there is a disruption of fuily l i f e .  That occurs at alot 

of different levels and there are so many opportunities for e.ploy.ent that teen-

agers fOr ex�ple, are overwhellningly employed at a very young' age euch ae IJ or 14.  
There is probably a greater inducement t o  quit school, o r  t o  pay lese attention 

to school things because there is 50 much good IIIOney to be ... de in the labor 

muket. Both spouses tend to be I!lftployed partially because the cost of living 
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is so hi..,h. Thare an Ita.e .. rqinal l1vir'19 aituations. The child abu .. 

casdoad in Gillette is the h1ih .. t in ClIIIIPbe ll COunty and is the hi9heat 

in the State. In 1971 the child abuSe caaeload in CUIPbell COunty wa. only 

h of the State total. in 1976 1t wa. le... So that is one very aI_rain.., index 

probably a diaruption in the ability and tha nUr'l9th of the haily to function 

veIl. 

Dr. G. Summers - tbtth. r:.kDt:a Public Health Asaoci&t!on MI!Iet".inq. 

Dr. SWftQ.er8 received his Bachelor of Science Doctor ' s De9ree at the 

University of Tenne.aee. Currently he ia vorkin9 in Norway on a 

research effort to detemine impact of Induatrialization which that 

country has anticipated. He ha. done extensive reaearch and writin9 

on Industrial Development in Rural AcjJricultural re9iona . Dr . Summer. 

ia a member of the .\Zfterican AS80cioloqical Asaociation, the Rural 

Asaociol09ical Society, SOuthern A.socioloqical Society, and the 

Midwest A8sociol09ical SOciety, and the Society for the study of 

Social Problem.. We are very happy to have you with u. this afternoon. 

Thank you. 

Back a apell Joe Rude called lie and ... ked if 1 would come out and 

do this talk this afternoon, he .aid you needed 8omebody to stir you 

up and get you excited, and I aaid, "ell 1 can probably get more people 

h08tile and a9ile in les. tiJDe than anybody elae I know. So here I 

The comJll,enta that I ",ill IDAke do not bare directly and. specifically 

on Public Health Iasues, and. Joe said he would like a little back9round 

and Bta9in for George who cOllIe. on next. That ia really ",hat I think 

I can do perhaps my work ha. not been directed .peciftcallY towards 

Public Health I.aues, but generally the COD\Ift\.mity change. aa that re

lates to economic development in Non-Metropolitan ca.aunities in the 

United StateB,  and currently dOin9 aimilar vork in Norway. I will 

focua on seven di fferent dillenaiona of cOIIIIIIunity change aa a response 

to 9rQWth in lIanufacturin9 or industrial developaent. The five or 

aeven points I ",ant to make are dillensiona, jobs, unetllployment, income. 

the private sector local market 9ro"'th, population change, public 

aector change. the relief of poverty which is unemployment, relief 
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from the fiscal crunch that roany small local qoverJUllent8 face, 

improvements in public services including the health aervices are 

all impor tant and desirable goals, I think there should be no dis-

agreement of those o f  us here, yith that kind of statemen t .  I think 

i t  i s  the case that jobs increase an income and expanding the tax base 

of a local community are all appropriate means for achieving' those 

kinds of goals. The real question then I think is as a matter of 

Public Policy whether or not Industrial Growth i s  a good public policy 

for achieving. for the creation of joba, increased income , expanded 

tax base in the local comm.un ity. What I did about five years ago 

with financial help from the Bconomic Development Administration in 

Washington, was to select. track down if you w i l l  as many studies th.at 

we could find that had been done in communities in the United States, 

Non-Metropo litan communities in the United States where a manufacturing 

plant or i n  some cases several manufacturing plants, had located in 

the community and someone had thouqht to examine W'hat happened to that 

commun ity over a period of one, two, five years fol lowing the location 

of the manufacturing plant. We found in our search reportB from 245  

commun i t i e s ,  different communities t h a t  had been examined, been studied 

from 34 different states around the continental part of the United States 

and these studies involved total a little over 700 locations of manu-

facturing plants. A variety of kinds, small ones to large ones , and 

a variety of the kinds of products that were made in those plants . So 

what I want to do now is to share with you the generalizations we were 

able to draw from those 245  communities and the reports from them 

share .with you their experience, What about jobs? Let me add one point 

there , I think that might occur to your thinking just now i8 that 

-)-

studies of manufacturing plants and the reports o f  a manufacturing 

grcwths relevant to N::Irth Dakota where your oonoerned with energy develqment 

rn:inin;l, I think the answer there is quite relevant. The Jdrds of prooes.ses that 

appear to be in in qJeration. in these cc:mrunities are processes that I think. 
are &1.50 characteristic of thrth Dakota o::rmunities. So I don't think. that what 

I'm saying rere is i.rrelevant at &1.1 and if I did I wouldn ' t  t:other to be here. 
.:Jobs, my definition , if you add a manufacturing plant to your c:amunity or coal 

gasificatioo plant or mi.re or whatever, there are jobs asa:::ciated with that 1nc!ustry 
you have created jobs, which of (p.U"se brings iIrlustry to � CCI'III'Unity, iring'S 
jobs to your o:rrm.mity. The !TOre inp:lrtant questioo is \ob:) gets th:::ISe jobs? � 
do those jobs go? D:> these jobs go to the lccal people, the residents of the 

a:mrunity thats rost.iN:I this irrlustri&1. growth and particularly the �1O'j'ed 

ani the urrler srployed narbers of the o::mruni ty, the 100' incare part of our o:m

nunlty, with p.:::verty am. l.ln8Tl>l.opIent. !he answer fran these studies is that 

frequently the new jobs do rot go to the people in the o:rmunity. "n:I the ��, 

previously Ul"lE!'l'()loyed, lJl"rlersrplO'j'ed people and to the 100' incxme people. Nhy 

not, what are the circl..rnstances that \o,QJld help one to un::Serstand why it is that 

jobs are brought to the camuni ty am. otrer pec:.ple get th:::ISe jobs that are created . 

Well there are at least three factors that I think we can identify fran these 
studies, that seem to cxx:ur with ero.lgh frequency lMkes sense to pinpoint them. 
'!here may be o�s as well. rut three that were quite o::rt1'!CI'1 : 1) OCIImJters 

pec:.ple living in neighl:x:lring o:rrm.mities , neighl:xlring counties drive to the plant 

take the jobs. 2) imnigrants, people f� Chicaqo, Milwaukee, 0enYer ttoherever arrive 

am. take the jobs. 'Ihey may have rrore skill than the local pec:.ple, partlcularily 

of the lccal pec:.ple that were talking alx:ut being WSlplO'j'ed, or under srployed , or 

those ¥£i.th la.o in::crre that in itself suggests that they may rot have a very high 

akill level. A:d the jobs that are created may rEqUire fI'Ore skill 
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than many of than have and the l.ab:::Jr force drifts in fran o� places ard 
takes the job 80 you have really not created jobs for the people that we have 

h:lped to help. The third kird of leakirq out as it \leI'e of the snplO'rTT"ent i9 to 

new enteran:::e into the labor force. A:d that one may be a little bit less serious 

because fMJ"\)' of those new enterants will be residents of the o:::mrunity, people 

Yx> had previously not been in the la.l:or market or \Ooh::) had not been -..urkin:l rut 

I'DII that there are job opportllnities they beo:rne part of the 'o«:lrkirq lator force. 

That's qood in the sense that it helps the local cx:mrunity rut at the sane time it 

might not allCM the jobs that had been creatoo to provide aTllIO'jlTlellt for the people 

Yx> were already WSlployed or un:iersrployed. I think what we can say in terms of 

the job is that the studies � that local la1:or rMrkets C{>erate in ways ....nich 
often W)l"k against the needs of the people for wtan the deve1.cprent had teen prarota::1 
in the first place. 'Ihat is saret.hi.n:] you ClU3'ht to keep in mirrl as )'OJ awroach the 

Yx>le process of Wustrial growth. What at:out unerrpl�t? Ano� very major 

iOint , in the case studies that we looked at approximately boo-thirds of the 

cx:mrunities experience1 a de=line in the rate of Ul"lE!'l'()loyrrent in their o:mrunity. 

AI::o.lt boo-thirds which also !!'eMS that alx:ut one-third didn ' t  experience a decline 

in Ul"lE!'l'()l.opIent. And the decreases that were observed, were generally very Sl't'all 

in relatioo to the level of unerrployrrent .  Usually less than one percent drq:l in 

�lO'jmeJ\t rates as a result of the addition in manufacturing. Arrl in SCI!E! 
carrrunities rt::u;Ihly a third �e was actually an increase in the Ul"lE!'l'()ICl'jn'ent in 
the camunity with irrlustrial growth. Why are the gains not rrore ir.'pressive? 

Well aqain there are several factors we could identify because they have occurroo 

in a nU'!tler of these cc:mrunities, an::l let Ire share tlnse thin:;Js with )'OJ. Again, 

we are
. 
back to o::mruters and imnigrants as one of the major factors. The jobs were 

siJrply leAked out of the COTmlnity, they didn't get to the Ullalllloyai people in the 

oamunity. A go::d exa!l'ple of that was in a COTm.lni.ty that I stooied extensively 

myself for five years in Illirois where 83 percent of the w:.rk force at the steel mill 
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that arployed. a little CNer a t}OJSaTrl people. 83 percent of the ...ork force 

lived. rutside the county or c:amunity. So there were not very many jobs created 

in that county. So l.eakage of jobs out of the o:::mrunity. UnsTpl�t of (p.U"5e 

if figured 00, I hope all of you are familiar I don't want to have to try ard explain 
in detail the statistical kind of thin:;J, if you are actively seeld.rg 'ooOrk or have 

been W)l"kin:l 50 many teeks or I01ths during the last year or tha t kirrl of thing 

80 one of the factors that pn:duces the higher WSlpl.oplent or at least holds da.m. 
the positive gains of unerrployrrent is the re.' enterants in the labor force . So often 

new cnterants generally are less stable in the la1:or force than th:6e \ob:) have had 
a long career of ...orkin:l. So you have people c:are into the lator force. -..urk for 

a peric:d of time and then for 'o'hatever reascns drq:l out of the laror force. 'lh5.t 

perscr\ row is consideroo Ul"lE!'l'()lO'j'ed, he may have been in the carrrunity before rut 

they were not unEI'!(Iloyed then, even tip..lgh they were not -..urking, they were not 

unEl'!(lloyed. 'lh5.t's anot.her factor that helps to explain why the I.lflE!TFloynent sta

tistics are not rrore ilI'pressive in a desirable direct.ioo . I have already rrentione::J. 

that the looal unerrployed persons , residents wh::l are already unerrplO'j'ed may continue 

aiJrply because they Q:m't have the skill that it requires for the job which has been 
c:reata:1 within the CCI'III'Unity. � factor which appears to be mp:.rtant in this 

regard is that urrler ��t may give en::o:Jh slae)( that new jobs do rot affect 

unerrploynent. In otrer ...ords there may be en::u;h cases -..here a perscr! is not \o,Orking 

really a full time even tho.lgh he may be p.1tting in forty tnJrs a week � at the 

store, quite that job and take a job at the factory the store manager said we can 

really get al.c:lr'J3' witln.it hiring a repl.acment. So you have not rErluced the WSlploy"-

lII!nt in the CCI'III'Unity at all, you have just rroved a person wh:;) is srployed fran one 

job to .� .  A:d there has rot really been any gains then. I can't pass this 

by witln.it addi..rq me rrore �t an::l that is with regard to the Ul"lE!'l'()l�t. In 

sane of the o::rmunities that sOCwed. a decrease in Ul"lE!'l'()l�t lTOVing the direction. 
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th.-"lt One -..ould hope, When the CCJm'LU'Iity dated figures for th::>se CCJm'LU'Iities were 

exc:rni.ned a 1.ittle nore carefully it was found that even tro.:.:Jh the c:x:m'!IJl'1ity was 

e>q:eriencing a redoction. in �loyment the rn.rrt;er of pecple ...t1o were unenployed 

hold rot changed at all. Arrl in sore cases it even inc:rea.sed slightly. But what 

were doing is growing ani expanjing the size of the laror force. So as a matter 

of j:el"centage its decreasing, rut in terms of rn.rrt;ers of t.hose ....ro are oot of 'ooQrk. 

T'My in fact be 00 iltproverrent at all or j:el"haps even rrore peq>le \b:l are unenploye:1. 

'lhis we carre across after my discussing this general topic with the people in the 

5oJth, particularily a black field ...orJo:er . He called to my attention that a nrnber 

of the! o.:mtI.ll'lities were rej:Ort.i.ng decreases in unenplCl')m2nt may be true statistically 

rut for the black nent:ers of the o.:rmunity there was 00 relief frcrn unenpl.oojrrent 

there were just as TMny people �loyed as before. 1u'rl we can begin to led( a 

little rrore carefully, we foond that it \o1aS rot. a unique situation . What does a 

100 or 1000 new manufacturing jobs mean to a o.:mtI.ll'lity? Are there nultiplier 

factors? cne of the things that CCJm'LU'Iity clevelcpers, irdustrial developers, � 
of Ccmrerce , is very FOsitive a.}:x:ljt, is that if you add a given rn.rrt;er of TMnufacturing 

jobs to your o.:rmunity for several reasons you can � that given n\%!'ber of jobs 

I'd say 100 to generate � additional jobs. Payrolls are spent, and as they are 

spmt there is rrore daTIar:d. for people to help you sperrl it, clerks in stores ,  the 
bank etc . . .  and tlose people earn i.no::rre. So if you get sane seoorrlary !T1Jltiplier 

effects, are there any. '!he evidence is yes there are. 'I'tere are JlIJltiplier effects 

fran lccating manufacturincJ plants. The only thing I think you ou:!ht to be cauoous 

a.}:x:ljt or be warned of is that the JlIJltiplicr effect is typically considerably 

smaller than ... ·hat rrost of the developrent literature 'ooOolld have you believe . 'Ihere 
are 0\am.I::er of Ccmrerce literature suggests a nultiplier of t\o.u to three in that ratJ;Je. 

'lhc avera.;le that we foond fran these camunities was .3. In other \oOI"ds you get 

one additional job in the o:rnmmity outside the l'Mnufacturirg you w:lUld have to add 
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three jobs in rMnufacturing. So there are nultiplier affects, bolt they terrl 
to be oonsiderably smaller that \tr'hat a n1.l'li:er of the literature, pieces of 

literature that I've read, arrl I've heard people ta.lk a.}:x:ljt ....nich su:Jgests that 

you stoJld expect, don't expect quite so 1fIJCh. Arrl there are a COlPle of reasons 

for that, again the camn.Jting � is the rrost obvious. If t.rose 83 percent 

of the pEq:lle ...arking in Jones & Lothlin live in neighl::oring the tal<e the payroll 

h::tre there and sperrl it. So the Putnam rounty <kes rot get th:I.t m.lCh of an affect 

of � payroll in the ccrmn.urity. That's one the second factor that ¥oOJ.ld help to 

explain the low nul't.l.plier is that in TMny camn.urities there is moch ItOre facility 

available than is being fully utilizoo. (Jr.derutilization of facilities, so you can 

hardle alot rrore b..lying, sropping and bolilding h::rres what have you before you reach 

the p::lint of having tD add sigruhcantly to the lal::or force in l"OI1""1IWluafacturing . 

'Ihat arx)\:.her factor , and one that is often overlooked. 'Ihen there is also what 

ecoocmists call the backward arrl forward linkages of rMnufacturing. In an ext.rare 
case a canpany may core intD a comuni ty arrl do rothing but hire lal::or , use the 

land . But all of the! rraterials that go into the process were shiwed in, the finished 

product is m>:oo am then shiwed out. So there is no ruying of material arrl supplies 

and other kiOOs of input to the process in the a:rmunity. Arrl there is ro additional 

secordary processing of it after its finished. Ani the smaller the ccrmrunity is, 

t.hI2 IT'Orc likely that is tD be the case. I \oO.lJ.d suspect that in fbrth Dakota that 

in serre of the C(l'm.m.ibes that �e ta1ki� ab:n:t i t may well be that the State of 

tbrth [akol.a \';1.11 experience sare sccorrlcu:y affects, suppliers of naterials ani 

reso.lrC(>s that qo �nto the or..>o:-r,"I.Lions here, will CCIT'I£! fran lets say Bisnarck 

bJt Center �s not going to t:e 1:h:;! place where they buy. 1u'rl it is very likely 

thut it .... -ill not even re in Bisnarck but mayJ::e fren SCl1"£!Where in ttilwaukee. Backward 

<'J"ld. for..m:d l.in\.;<l,,!cs of the industry itself also dc:.rnpc.., the JlIJltiplier affect. 

But it J s there. Inccrrc , the! evide.11ce frat! these studies suqgest that ind� 
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that ne.t industry does increaSe the j:el" capita ireare within the o::tmI.ITLity. 

I think I am correct in saying that there were ro exceptions to that in the 

studies that we lcd(ed at. You can express that in total aggregate inc:aI'e 
if you like, you'd have the s«ne statanent. I.ncx:me goes up with irdustrial 

g:rcwth. As the developer types 'ooOolld tell you ani they are absolutely 00["-

rect that is solid findings. 8.Jt ...tlen you dig � just a litUe bit further 

and ask tJ:w that inc:aI'e qain is distribolted within the c:am'IJllity then you begin 

tl) discover that it isin't quite SO positive and clear as might see'II to be the 

case on the face of it. "nle ne.t irdustry , irdustrial grcwth rnay raise the 

average incare or the aggregate inc:aI'e ....rule relatively depressing the incare of 

serre 1'IS!t:er& serre �ts of the camun1ty. Particularily tI"ose ....ro are W'lC3rployed 

oot of the lal:or force qenet'ally, already have low inc:aI'e, in other\o.ords tha very 

peq>le again that \O.lld have tq:e::1 to help that �t of the c:armJJ'\..i ty with 

the irdustrial develcprent for the peq>le \b:l are less likely to gain to be able 

tl) gain in absolute gain and experience. Arrl if the rest of the a::rrmmity is 

gaining they are 'ooQrse off in a relative sense. We fourd in Wi soonsin, an ex�le 

...tlere we have had serre industrial develq::mmt in a rn.mDer of a:rmunities. That 

sore of the pEq:lle ....ro were retired that were living m these c:amt.ll'1ities were 

livirq there because they're relatively speaking lew cost of living in the can'lllll1ity. 

'Ihe irdustrial developrent cares in ani prices begin to g:; up. Values of laOO 
increases, i\rd the p..lblic sector for sch:x>l etc. goes up, and as a ccnsequence the 

real estate tax on there property increases , and we foond �s of individuals 

in th:Ise a:rmuni ties o,.ere selling there hares because they COlldn' t afford to keep 

the:rn .al1ytn:lre. So that while it is the case, that there is gain in the aggregate 

i.na:::rre or per capita incare or average inc:xne that is rot evenly distribJted arrong 

all segrcnts of the c:x:m'!IJl'1ity. Sizrply you should be aware of that. I tl'link that 

particularily for tl'DSe of you in p..lblic health those represent those kWs of 
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ci.rc.unstances rnay represent very �t, life stress events in the lives 

of sore rteItlers of the camun1ties. And they are yo.lr resp::msiblity. 

Pop.ll.ation. Ole of the things that I have hc;ud peq>le say many, rrany t..irres 

an:!. I'm sure you have to is that what this c:armJJ'\..ity reeds is serre ne.t industry, 

so that our young peiq)le ccW.d fird jobs and they wouldn't have to leave when they 

finish high sdJ:Jol. Well, it is the case that with i.n:lustry the decline in popula

tion in alot of small camunities have been experiencei is halted. �t a single 

instance COJ,ld we fird ...tlere there was irdustrial growth ani further decline in 

population . But, we alBO found that th:ose � peiq)le we \Ere just referring to 

knr:::JIot' we have a plant and they 'ooCn' t  have to leave, keep right 00 g:;ing anyway . 

It does rot keep the � pEq:lle there. �t i t  <Xes do, is to hr"irq into the 

a:rmunity replacare1lts for them. \b:l may be l"QU1hly the &am:! age . So the CCJm'LU'Iity 

does in fact increase its ability to maintain a �er p:lPJlation bolt not tbrmy 

and Suesy that you \Ere tlyirq to keep at h::tre it is a kird of eecc:n1ary information. 

bolt I have heard that p::lint ITIo.'!Ide by so nany peq>le as beirq one of the reasons 

of why they are in favor of industrial expansion in the o::::rrmunity. I think it 

is wttortunate that it doeSll ' t  happen that way. PopJ,lation. turn-around yes 

unequivalently. 'Ihe p:lPJlatioo. c10es st.ab3.lize at least did rot gro,.{ as a result 

of irdustrial developrent within the a:rmunity. I might add that these pEq:lle 

that are caning in to replace tbrmy an:!. Susy CCl"ltinue to leave they tend tD he 

yourger than the p:p.liation. of the local a:rmunity generally they also terd to 

be better educated, they usually care fran a fairly soort dist.a.ncc which is usually 

less tllal'l SO miles away. That's on the national level , in North Dakota it might 

stretch oot a little bit. But that has irrplications again of p..lblic health 

asscciat�oo. ani t.hf' kird of things you are concerned al::out .  Chce you are able 

to retain the youo:]cr p::lp.llation in the cx::rmu.,ity that sugg'C!sts serre shifting 

that is lDeely to be necessary in the kioos of hC!alth services that the o::rnrunity 
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w.i.il need � the next five, ten and rifteen year.. � are OI!Irt4inly different 

than it you had an old p::lpll.aUcn of the 1IWI:r89lt "98 i.JI 55 year. wh1dl is mt 
terrribly unoaTI!al in II'IIII'IY rural c:amu\1ties. tte &:> have p::lpll.at1cn IJItI"th as 

a result of in:tustrial deYelq::ment. Let'. take a quick l.o:lk bel remaining thi.rqa: 
'l'he local market 8ituatim an:! the pj)lic 1eCtcc. First, the local marIcet. . Wlat 

we (curd fraa theM Btu:Ues &8 had been �ted as vu expected 18 that the 

rurber of pieces of real estate that are on the b:lok i.ncreued. ".... 111 an 

expansioo. in the cxmruUtiea .i.nwlntary .. it were a real profit. Pa.rt1cularily 

in resident:.ial property. It were qoi.rq to have ftOre pe!q)le ita pretty liltely 

that we are goi.ng to need ftOre houaiJ:1q an::! there you are. Iklt in the terms of 
the hope that it 'oOJld. � the tax bue of the cc:mrudty, aqain the inUeatia'18 

are �te positive. We &:> have an 1ncreue in the in.Ientary of real estate 

� within the cumunity. 1Mge1y in ..... idontial � to ...... the 

grt><ing popJ.l.atia>. ". lrduatri&.l .." """"""W � inYon_ies in th:>oe 
bel categories seem to be � 8aI'I& rut mt r.arly as nu::h BO &8 in the residential 

prqlerty. Perhaps even ft'Dre izIp::Irt:anUy i.JI that the aseeesed eva],1lIII.t!on of p:rc:perty 

across the board agricultural land, res1dent.i&l property, cxrmercial an:! all of it 

In all cateqoriee inc:reues in the IIClCe88ed evalUilt!m of property. Ard frcJII • 

fiscal tax base stardpoint that is 6es1rabl.e. We ha..-e in fact i.ncreued the tax 
.Ability of the o::rmunity. Retail sales which in many cxmrunitiee, INU'l'.i Ittates 
'-Olld generate tax to tha local � ty even tto...;h mt directly. Because the 

sales taxes on retail YOlune ia collected by the State and returned to the local 

cx:rmunity. ItJ::reases clearly are aseocuted. with new industry. Ewn thour;h I said. 

a .....,11e ago that the II'llltiplier affect 11: 1-.. than \tN..t me 'oOJld. mcpect it is posi

tive an:! that's a 9Xd 1n:Ucat1cn of it there of "*'Y it's happened. Utilities is 

another area ot the private sector t.hat vu looked. at in a I'AI'!b!r of these Btulies, 

an:! there to eviden::e of increase �on whidl of course you \DJld expect. 
in a grCMiIlg' pop.ll.atim. aJt in adr:i1ticn to the increues t.hat me oould acoount for 
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just on the buie t.hat they have qot lTDl'e people drinki.rq water an:! flushing 

the camo:l.e, turni.rg on the lights and Mlat have you an:! alae hare t.hat there 
\laS an 1.nr::::rease in sate of the a::rmunitiea at leut an i.ncraase in the per capita 

�m in other w:>rda s�Urq t.hat there \laS a change not ally in YOliJne 

as a result of lXlPUlation gt'Qo'th b.it a c:l:lanqe in the patterns of CllnSI.Jrpt:ion 

lIII'Oflg the people witJlin the o::rmunity, this may be back to the fact of a younger 
popJ.lation, better educated we couldn ' t  trace those th1nqs out. Both an increaae 
in the aggregate an:! alae an i.n:reue in per capita IUJgeSta 6Cfte raarrarqarents 

of life styles if you will. Clearly withoJt any question there is private sector 
gro..1:h t.hat results frcJII new industry in the a::rmunity. '%he three areas t.hat I 
have rrentioned with gocd. ev� bac::ause ae many 8'b.rliea looked at those areas 

an:! reported positive gain. Higtwlys, streets, \laS rurtIe:r three, an:! I'U'I't:e:r fOOl' 

was health facilities an:! services includinq rospitals, an:! clinics. Essentially, 

the cost as you expect obvioosly are in those areas where the public sector has 
a respcnsibi.lity for maint:aining' the quality of the hlIM.n capital of t.ha a:mrunity. 
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Th. literature ahows that tIM followin9 dis.a ••• re.ult eith.r frca 

atre .. directly or aa " result of increased ausceptibility due to stress 

and. the in ••• i.on of infective or aller9ic cond.ition a :  

AU.r9ie. 1 . 6  
_ Hay Fever 6 

Eoainopenia 1 

cataboli_ 1 

Maternal Mortality 2 

Infant Mortality 2 

Arterio.clerosia 2 

Neoplasia 2 

TUberculo.is 2 

Mental Oiaorder. 2 
_ Paycho.ia 4 
_ .. urosis " 
- A.!cohol1_ 4 

Or\llg' Addiction .. 

Hyperten.ion 2 . 3 , 5  (8i9h D100d Preuure) 

Coronary Oi ••••• 2 , 3 

Arthriti. 3 

5uic:id. 4 

Criainality 4 

General Adaptation Synd.rca. 6 { G . A . S . }  

y.�tor Rhinitis 6 

Chronic Urtic.ria/Anqion.urotic Oed __ 6 

Peptic Ulcer 1 . 6  

Thyrotoxico.is 6 

"iquin Headaches 6 

l} Salyo, H .  "FOrty Yeara of Stre .. Reaearch . Principal 1II_.inin9 
ProblOJlla and M!aconcllption ll . "  C.H.A. Journal, July J ,  1978. yllS, 
p . 53-56. 

2) .Ca •• el, John. "An r.pidlltltiDlO'9'ical Par.pective D f  Psychosocial ractor. 
in eiso ... EtiolO9Y." AJ'PH, NoY • •  1974, Y . 64 ,  p . 1040-1 04 J ,  no. 1 1 .  

-,-
l) saxon, Gr.h.uI. "The 6ociolO91c.1 Approach to EpideaiolO9Y . "  AJ'PH, Nov . 74, v. 64 ,  p . o46-"9, no . l l .  

4 )  Wardwell, Walter I .  ·Popul.tion Den.ity an d  Morbidi t y . "  AJ'PH, NOv . 74, v.64, p.1052-S6, no. 1 1 .  

5) Henry, J . P .  , C •••• l .  J.C. "'sycOOllOci.l Factor. in E •• enti.l 
Hypert.naion Rec.nt EpidniolO9ic and Ani .. l Expert.ent.l Evidence . "  
M. J .  o f  Epid. Dept. 1967, v.90, p.171-200 . n o . l .  

II R e  •• , W. Linford. " S t r  ••• oiatre •• and. Dl •• a.e . "  Brit. J .  Psychi.t. 1976, 
•• 12B :  p.l-lB. 

71  khnaon, Claus khne. "Epi.tellOlO9ica! PerapectiY •• of Phydc.!!.l 
Oi ..... rrc:o the P.ychodynuic Point of View." A..l'PH, Nov. 1974, 
Y.64, pp. IOJ4-1040. no. 11. L 



RESPONSE TO DEPARTMENT OF HEALTH LETTER 

1 1 9 0  
Dr . Weisz was interv iewed b y  members o f  t h e  Social 

Conditions Work Group at the mental health center in Gillette, 
Wyoming, as part of the assessment process . The Chapter 3, 
Social Conditions sections on Family, Public Safety, and 
Additional Social Impacts address the loss of reference 
points, generation of interpersonal conflicts � and the 
creation of anxieties caused by rapid populatl.on growth and 
social change. The work group ' s  efforts were directly 
a,!"sisted by Dr. Weisz ' s  experience and comments. 

Dr . Summer ' s  remarks on the frequent contrast between 
the expectations and the reality of rural industrial�2:ation 
are reflected in the Draft Study on page 17 7 .  The fl.rst 
sentence reads: -It is unlikely that social impacts would 
be mitigated . ·  

Mr .  Cassel ' s  attachment on the traditionally unrecog
nized relat ionships between stress, population density, and 
physical illnesses is an extremely important issue continually 
warranting further attention, especially regarding long-range 
planning. We have included the artic::le

,
so that it �y

.
become 

a part of this study; however , the fl.ndl.ngs are pre�l.ml.n�ry 
because evidence of definite cause and effect relatl.onshl.ps 
are not yet well established. The State of North Dakota is 
concerned and sensitive to the issue and will attempt to 
consider the most current findings as additional development 
is analyzed. The subject is implicitly ref lected in the 
Draft Study on pages 136-141 (particularly the sections on 
Health, The Fami l y ,  and Additional Social Impacts) and on 
page 177 , but not to the highly detailed scientific degree 
found in the Cas8el paper. 
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Mr. Gary E. Johnson 
State Assistant �nager 
West-Central Korth Dakota 
Regional Envirol'lrrental lAVact Study 
1533 Korth 12th Street 12 
Bismarck. Korth Dakota 5B501 

Gentlemen: 

June 20. 1978 

Mr. Robert Kaiser 
Federal Assistant Manager 
West-Central Korth Oakota 
Regional Environmental Irr�act Study 
1533 12th Street 12 
Bismarck. North Oakota 5B501 

West-Central North Oakota Regional EIS on Energy Development 

Following i s  a listing of Basin Electri c ' s  principal concerns regarding 
the draft West-Central Korth Dakota Regional Environrrental IrTltact Study on 
Energy Development: 

s i��e LU: '�t�£y o::� limi!ted �;:u�:l �:v�� l���:�!s�:��h 
t�:�e 

t�:k��v�i:c�f development and the faci l i ties and mines included therein should be revised. In order to fac i l i tate this revision. we believe that a clear definition of the bas i s  or criteria for including a facility or mine in the various levels should be specified. 80th the sUllllWlry and the basic dOCLIIEnt failed to give a clear and concise definition of the criteria which were used to include a gi ven faci l i ty and a given level of development. the prime exarTlt'e being the inclusion of Glenharold Mine but the exclusion of the Falkirk Mine and Coal Creek Station. The apparent rationale for including the Glenharold Mine is the fact continued mining wi l l  requi re the acquisition of leases of coal owned by the federal and state governments . It 1s safe to assume that other existing mines located within the study area- specifically the Indian Head -Mine. the Kni fe River Coal Mine and Baukol-Moonan Coal Mine wi l t  continue to be mined also. W i l l  future mining from these mines not also require the acquisition of leases on federal and state lands? Our recornnendation is that the Glenharold Mine should be deleted from study as part of level 1 coal development since it  is an existing faci l i ty ,  the same as other existing mines located within the study area. 

Ko rationale is given for excluding the Falkirk Mine and Coal Creek POOIt'er 
Plant. both of which are sti l l  under construction, the satre as the Coyote 1 
Power Plant and associated mine expans ion. as well as the Antelope Valley 
Station and Coteau Mine. The only di fference arrong the facil ities is that the 
schedule on which they are being bui l t .  It  certainly makes no sense to include 
the Glenharold Mine but exclude the Falkirk Mine. 
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Further. because of recent developments , we suggest that it is no 
longer proper to incl ude the Natural Gas Pipe line proposed gasification 
plant 1 n  Dunn County as part of level 1 developrrent . because of the fact 
that a necessary and vital pennit for that facil ity has been specifically 
disapproved by the NO State Water COlII'!\i ssion. At the very best. the NGPl 
faci l i ty should nO\� be incl uded in Level 2 development. 

One of the possible definitions Or statetrents of criteria for . inclusion 
of  a fac i l i ty in mine in  level 1 appears on the map 1-1 of the baSlc docurrent. 
where Level l proposals are defined as "projects proposed by industry which 
would be expected to be constructed within about five years if approved , "  We 
believe that the state and ANG Coal Gasification COf\1>any have agreed that 
Phase 2 of ANG ' s  proposed gaSification plant wi ll  not be constructed until the 
first Phase has been Constructed and is  in operation for at least one year. 
USing the definition ci ted on map 1- 1  and specifically the five yea� criteria. 
it i s  no longer possible for Phase 2 of ANG's coal gaSifi cation fac l l 1 ty �o be 
constructed within the period conterTltlated for level 1 proposals .  For tin s  
reaSOn. I suggest that the Phase 2 o f  AHG 's  Coal G4sification plant and the 
associated expansion of the Coteau Mine should be i ncluded as a Level 2 proposaL 

level 2 proposals. which are defined on map 1-' as being "projects p;,oposed 
by i ndustry which would be expected to be constructed by 1990 if approved 
should thus include the Coyote 2 Station. the second phase of ANG's Coal Gas i 
fication plant. and the NGPL fac i l i ty.  al though again. the NGPL faci l i ty h a s  L been disapproved and because of that fact. the cithens of North Dakota can be 
assured that that faci l i ty wi l l  not be constructed within five years . 

2. Kew lallfs and RegUlations as They Relate to level 2 and 3 Proposals. Pa� 10� 
�fi��t���c��! v�;�/�=�����t�� n�h;�l!�� lr,� nic�t!!:��� :����t!�e 

i �n��i,! 1 �o " 
be incl uded in this study but infonnation would be available from the NO State 
Health Departrren t , "  

The 1977 arrendments t o  the Clean A i r  Act are of such major significance 
as to requi re something ,orore than their d'ism1ssal in a note. We realize that 
the 1977  arendrrents to the Clean Air Act were adopted late in the course of 
this study; however. they are of such major and far-reaching signi fi cance as 
to raise questions as to whether .  i n  fact. any energy development above those 
projects which have been approved (excluding the HGPL plant which has not been 
approved ) ,  plus a second unit at the Coyote generating plant (which could pos
sibly be constructed under the Coyote 1 Health Department Penni t to Construct. 
if  the emi ssions from Unit 1 were substantially reduced) ,  wi l l  be allowed 
within the vast major'ity of the s tudy area.  

With  the exception of the Coyote 2 station. all  of the Level 2 proposals 
consist of proposed coal mines, Given the ',lastly limiting effect of the 1977 
Clean Air Act amendments. we submit that it i s  not reasonable to presume that 
the coa 1 in  the fi ve mi nes ci ted wi 11 be mi ned un less the coal ; s rerroved and 
shi pped to some other area not within the seven county study area , Level 3 

tk, Gary E. Johnson 
Mr. Robert Kaiser 
Page 3 
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development is simply based on the assurTlttion thllt because coal exists in a 
given area it wi l l  be mined and bumed 1n that area. Because of the Clean 
Air Act amendments. this is no longer a reasonable assulf4ltion under any 
circumstances. 

3.  The inclusion of SOn'f! pictures and the captions of them appear to be an 
atterTltt to color the study. Specifically. at the top of the center col urm on 
page 29 of the Sunmary, there appears a picture of a transmi ssion line.  T�e 
caption of the pi cture reads "transmi ssion towers dominate this landscape. 
If  one takes a p icture of a transmission tOOlt'er, one i s  going to get a picture 
of a transmi SSion tower. The picture i s  not one of landscape. we submi t.  
This can be demonstrated by imagining the "l andscape" shown without the trans
mission towers. We submit that the pi cture in the lower right hand corner of 
page 29 which 1s a picture of the BadlandS • .i! a l�ndscape. Please note that 
it is not domi nated by transmission towers. 

4 .  At1t1cf pated socio-economic impacts based upon 1976 estillllted levels of 
activity are i nteresting scenar'ios from a "what might happen" point of  view, 
but are of no value in  terms of developing specific planning or i�lementation 
of mitigation treasures,  It  would be illJ;Xtssible to respond to future population 
growth using this data since the asseSsed base level of energy development is 
invalid at this titre. The study from a socio-economic perspective is strictly 
a one-time "snapshot" taken in 1976 and of l i mited value for making decisions 
at the local level. 

5.  Color choices on many of  the maps are not easily d istinguishable. Either 
less informat10n shOuld be shOWn (sorre of the categories could be regrouped) 
or different hues should be selected . 

We hOpe that the above cOl'Tlll!nts wOl  be useful to you during preparation 
of  the final document. Thank you for the opportunity to cornnent. 

Sincerely. 

OJ B e-
A 1 Peters 
Envi ronmenta 1 Coord; nator 
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RESPONSE TO BASIN ELECTRIC POWER COOPERATIVE LETTER 

U 9 1  
The plan t o  establish levels of development and the 

criteria necessary to determine what proposals would fit 
into the various levels was completed in early Hay 1 9 7 6 .  
The criteria for proposals to b e  considered i n  Level 1 
development included the following : 

1. Proposal would be expected to initiate construction 
within about five years . 

2. Proposal had submitted applications for federal/state 
coal leases. 

3 .  Mine proposals had developed a mining plan. 

4. Proposal had made application for or received some 
required permits. 

5 .  Proposals for energy conversion facilities should 
include: 

a .  location, type of facility, acreage requirements , 
plant output 

b .  coal consumption rate 

emission levels expected 

d .  plant water requirements 

work force levels and time when they are needed 

f .  waste disposal systems 

g .  transmission line, pipeline. and road locations 

h. dollar value of capital equipment goods purchased 
within the state . 

i. any other available information regarding the 
hcHi ty 

The criteria for additional proposals to be included in 
Level 2 development included the following : 

1. Proposal would be expected to initiate construction by 
about 1 9 9 0 .  

2 .  Letters of intent were received identifying proposed 
projects and provided the following information: 

Mines 
Location 
Estimated production 
Timeframe expected 
Employment levels 
Expected use 

b .  Coal Conversion Facilities 
Type of faclb.ty and land requirements 
Location 
Coal consumption and plant output 
Employment levels 
Water requirements 
Tim!,!frame expected 

It is true that existing mines will require additional 
leases on federal and state lands . However, the major 
difference and the reason for the inclusion of the Glenharold 
Kine in Level 1 development is that Consolidation Coal 
company has made application for about 2 , 00 0  acres of federal 
coal lands in the vicinity of their mine. This application 
meets criteria number 2 above for Level 1 development. This 
application requires that an environmental assessment be 
complet� prior to any consideration for leasing. Although 
some of the other existing mines may have made application 
for coal lands, these applications were for short term 
imlnediate needs and individual environmental assessments 
were being completed. As an example, an environmental 
assessment had already been completed on the Falkirk Mine. 

Falkirk Kine and Coal Creek Power Plant were approved 
prior to the study; therefore, they became part of the 
baseline information. The projects which had not received 
their approvals were still considered proposals which 
should be analyzed for impacts upon the environment . 
Antelope Valley Station and Coteau Kine did not receive 
approvals until about the time the study was published. For 
details on the NGPL proposal and why it was included , refer 
to response ' 2 8 .  

The second phase of the ANG Coal Gasification Plant met 
the criteria under Level l development above. The statement 
under Hap 1-1 should have read "projects proposed by industry 
which would be expected to initiate construction within 
about five years if approved . ·  At the time the study waS 
prepared, phases 1 and 2 met all of these requirements. 

U92 
An updated discussion of the influence of the Clean Air 

Act Amendments of 1977 on Level 1 and Level 2 projects is 
presented in Part 1, Climate and Air Quality. This discussion 
considers prevention of significant deterioration regulations 
which became effective in the summer of 1 9 7 8 .  
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1 1 9 3  
When transmission towers are built on gently rolling 

terrain (as shown in the photograph) ,  they create a stark 
vertical contrast to the natural landscape. The towers draw 
the viewer' 8 attention and become a dominant feature of the 
scene in which they OCcur. 

1 1 9 4  
The Draft Study is a one-time 8cenario in that it uses 

assumptions and conditions valid at a g iven point in time to 
forecast economic conditions based upon those assumptions 
and conditions. 

1 1 9 5  
See response • 6 .  
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