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• 3 • Environment al Impac ts of the Proposed Ac tion 

3.1 Impac t s on the Physical Environmen t 

3.1.1 Air 

/ 3.1.1.1 Cl ima t e 
j 

e proposed pr oject should not significantly alter the temperature 
or humi di t y of the gen eral area, although s ome minor changes coul d 
occur_ ·n the mic roclimate of t he immediate plantsi te . Heat emi tted 
by t he gasification plant would cons ist of heat exchanged in water 
cooling tower s, heat from the f l ue gases , he a t dis sipated in a i r 
coolers, and heat diss ipated from indivi dual process units. 
Overall, the heat discharged into the atmosphere would be ins i gnificant 
compared t o t he absolute heat con ten t of the surrounding air. 

Water vapor released f r om the evaporative cooling towers and other 
processes could cause a cloud to form over the site on co l d mornings 
and perha ps l ocalized ground fog. The generally low humidity of 
the ambient a ir, however, should adequately absorb the water vapor 
during most of the year. Thus, the climate of the area would not 
be significantly impacted by the propos7d project . 

• 

3.1.1.2 Air Quality 


a. Dust 

The major sources of fugitive dust during constructi on of the 
plant and mine woul d be from handling loose dirt and fine aggregates, 
vehicular travel , blasting, grading, and wind eros ion of disturbed 
areas. Major sour ces of fugitive dust during operations would be 
from mining activi ties s uch as vehicular travel, mining, bl asting, 
coal l oading , wind blowing over dis turbed l and and spoil piles, 
and r eclamation. 

There would be an increase i n ambient dus t levels due to the 
proposed pr oject. Generally, the sources of fug i t i ve dust above 
woul d be loca lized and l a rgely i n termittent. With Eroper dus t 
aba t ement practices (Section 4. 2 . 1. 2 ) , amb i ent dust levels s hould 
not be s ignificant l y greater t han current leve ls t hat might occur 
during periods of heavy agricultural activ ity. 
~ 

b. Emis s ions 

( 1) Cons truction 

Combustion sources of air pollutants dur i ng construction of the 
plant and mine include heavy and light du ty engines in equipment, 
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space heaters, boilers, dryers, and some open burning of debris. 
The number and types of equipment to be used during construction 
are unknown at this time and would vary during different stages of •construction. However, tentative onsite emissions (Table 3-1) 
and downwind ground concentrations of pollutants (Table 3-2) 
were calculated assuming that diesel engines consume 200 gallons 
of f~el in a 16-hour workday and gasoline engines would consume 
20 gallons; also, that 20 of each type of engine ran continuously 
for the entire 16-hour workday (Appendix I). The estimated 
ground-level concentrations (0.5 and 1.5 miles downwind) asso
ciated with construction are within Federal and State ambient air 
standards; possible impacts associated wi th these pollutants are 
discussed in Section 3.1.1.3. 

Air pollution during construction of the product pipeline would 
result from the generation of fugitive dust and emissions from 
construction vehicles. Construction activities at anyone point 
woul d be completed in a 30-day period so impacts would be l i mited 
to this time period. Cons t ruction at the Missouri River crossing 
woul d last about 50 days. 

Estimated emissions from construction equipment per mile of pipe
line construction are shown in Table 3-3. The overall impact of 
these emi ssions on existing air quality would be small. 

Fugitive dust is likely to be generated during all phases of 
construction along t he product pipeline route, but two portions of 
the route (between Beulah and St ant on and bet ween Kief and Balta) 
are particularly susceptible to wind erosion due to sandy and 

TABLE 3-1 

Pr obable Max imum Ons i te Engine Emi ssions 
During the Plant Cons t ruc tion Phase 

Probable Maximum Onsite Engi ne Emiss i ons 

Pollutant l bs / hr l bs / 16-hr day 

Suspended Part i cul a t es 3 . 43 54 . 88 
Sul fur Oxides (as S02) 6. 83 109.28 
Carbon Monoxide 57. 25 916.00 
Hydrocarbons 9 . 38 150.08 
Nitrogen Oxides (as N02) 92. 68 1,482.88 
Fugit i ve Dus t 1,025 . 80 16, 41 2.80 

•
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TABLE 3-3 •Engine Emi s sions per Mi l e of 
Pi peline Cons t r uc t i on 

Emiss ions (lbs /mile ) 

Pol lu t ant Diesel Eng ines Ga s ol i ne Engines 


Suspended Par ticul ates 83.2 12.0 
Sul fur Oxides 172 . 8 4. 8 
Carbon Monoxide 1440 . 0 64 . 0 
Hydrocarbons 236.8 8.0 
Nitrogen Oxides 2368.0 11.2 

silty soils. Dust control measures would be used during pipeline 
construction with particular attent i on given to the two problem 
areas (See Section 4.2.1.2 for dust control measures) . 

(2) Mining 

An itemized list of equipment to be used in mlnlng was shown in 
Table 1-3. The diesel powered equipment would be the major source 
of emissions. The estimated hourly emissions from the various 
equipment types are shown in Table 3-4. The concentration of •pollutants from these vehicles should decrease rapidly with 
distance from the active mining area and haul roads, and should 
not in themselves significantly affect ambient air quality. 

(3) Railroad Operations 

The estimated emissions (tons/year) from two trains/week traversing 
the railroad spur during normal operations would be as follows : 

TSP CO He 

0.39 0.34 0.57 0.36 0.26 

These emissions would be dispersed over the length of the spur and 
in themselves should not signiticantly affect ambient air quality. 

(4) Product Pipeline Operations 

During operations, fugitive dust would be created during periodic 
inspection and maintenance activities and at daily shift changes. 
Maximum emissions from the two compressor stations would be: 

3-4 
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NOx (as NO Z) 54.6 I bs/hr 
502 Trace •
co 12.2 l bs/hr 

HC 4.9 lbs/hr 


Sin~ t he two compres sor stations woul d be 100 mi l es apart and the 
first sta tion would be over 100 miles f rom the plants ite, the 
emissions from the compressor stations would not be cumulative and 
thei r effect on overall air qua l ity would be minor. 

(5) Gas'ifica t i on Plant Emiss i ons 

The gasification process is, for the most part, an enclosed and 
pressurized system. There are, however, two bas i c catagories of 
atmospheric emissions associated with the gasification plant: 
(1) those associated with normal plant operations and (2) those 
that occur intermittently during startup or emergency conditi ons . 
During startups, shutdowns, or emergencies, crude proces s gas 
would be burned in the startup incinerator or a separate flare 
system and be vented into the atmosphere. Emissions would consist 
of water vapor, CO2, SOx, and small quantities of NOx . Such 
releases would be at high rates, but of a temporary duration, and 
would have a short-term negative impact on ambient air quality 
(Appendix I) . 

Maximum emission rates for the startup incinerator are listed in 
Appendix B. The scenario used to calculate these emission rates •involves the startup of five gasifiers at the same time; three on 
air and two on oxygen. Initial startup of each phase would probably 
involve no more than three gasifiers at the same time. Each 
gasifier would produce at least 15 to 30 percent of its capacity 
for 2 to 3 days. Initial startup of the entire plant could involve 
several months before smooth operation was achieved. 

Gasifier startups following maintenance shutdowns would occur on 
an intermittent but regular basis. Starting single gasifiers 
after these shutdowns would produce emissions as much as 9 percent 
of the operating time. The maximum amount of crude gas flared 
during these periods would be 1.3 percent of plant capacity. 

The duration and frequency of emergency situations cannot be 
predicted. All equipment which could become overpressurized 
during emergencies would be equipped with pressure relief valves 
connected to the flare system. Maximum emissions from the emergency 
flares are shown in Appendix B. The most severe emergency situation 
would involve flaring 50 percent of the crude gas for 5 to 10 minutes; 
other situations would involve flaring smaller quantities of crude 
gas. The effect of all types of intermittent flaring on ground-
level concentrations of the major pollutants is discussed in 
Appendix I. 

3-6 



• 	 Total gasif icat ion plant emissions of t he primary pollutants from 
all sources except the startup and emergency flares are es t ima t ed 
to be as f ollows: 

/ 	 NOx (as N0 2) 1, 100 lbs / hr 
S02 2, 825 I bs / hr l / 
TSP 265 lbs/hr 
CO 364 lbs/hr 
HC 140 lbs/hr 

Gaseous streams containing hydr ocar bons woul d be inciner ated , but 
combustion may be incomplete. Al l of t he above values assume ful l 
operation of all pollut ion control equipment a t t heir des i gn 
levels and an outside power source from t he propos ed Basin Electric 
powerplant. 

The results of var i ous t r a ce e lement ana l yses for the coal to be 
mined for operation of the gasification and powerplant plants were 
shown in Table 1-3 . In t he gasifica t ion process most of the 
arsenic and mercur y ends up in t he sludge from the evapor ators and 
almost all of the beryllium, boron, fluoride, and lead remains in 
the ash , and thus, would be buried in the mine (see Section 3.1.2.2). 

• Maximum ground- level concentr ations of pollut ants from t he gasi
fication plant emissions a lone are shown i n Table 3-5. The project 
would meet all applicab l e Federal and State ambient air standards 
(see Section 4 . 1.2.1). Again, i t was assumed t ha t the plant would 
have outside power provided by the Bas in Electr ic powerp l ant. If 
the Basin Electr ic powerplant were not built , it is pos sible that 
ANGCGC would have to provide some of their own power by burning 
coa l f i nes i n s t eam bo ilers. If this were the case, the ground 
level concentrations of many pollutants would be higher t han those 
shown in Table 3-5. 

(6) Basin Electric Powerplant 

The estimated emissions of the ma jor pollutants f o r t he 880 MW 
Basin Electric powerplant alone are as foll ows: 

NOx (as N02) 4,934 lbs/hr 
S02 11 , 832 lbs/hr 
TSP 424 lbs/hr 
CO 1,135 l bs/hr 
S03 438 lb /hr 

• 
These emissions represent 0 .5 lb. NOx ' 1. 2 l bs. S02, and 0.1 lb 
TSP per MMBtu input. The powerplant would have a 600-footstack 
for dispersion of emissions compared to a 400-foot stack for the 
gasification plant • 

1/ Assumes the 	maximum of 1.7 percent sulfur in the coal. 
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• In addition t o the major pollutants, various volatile trace 
elements in t he coal also escape with the flue gases from the 
powerplant i nto the atmosphere . Sever a l of these elements are 
known to be harmful to plant s and animals at cer t ain concentrations-
arsenic, cadmium, fluorine, l ead, mercury, and selenium. The 
proposed powerplant would be equipped with an electrostatic precip
itator and a we t -lime scrubber whi ch wo uld reduce the emissions of 
these elements into the a i r. Al though t be exact quantities of 
trace elements to be emitted by t he proposed powerplant a r e not 
yet known, the following es t i mates "based on EPA studies of power
plants with similar control devices (108) would be reasonable 
approximations: 

Emission Rate From Emissi on Rate From 
Element EPA St udy (% ) Proposed Powerplant (lbs/hr) 

Arsenic 5 7. 50 
Cadmium 4 0.02 
Fluorine 8 9.60 
Lead 8 8 .00 
Mercury 98 0 . 24 
Selenium 28 1.40 

• 	
( 7) Total Emissions 

Total emissions from all of the above sources are summarized in 
Table 3-6. The proposed ANGCGC and Basin Electric developments 
would emit about 6, 143 lbs of NOx ' 14, 665 lbs of S02' and 1, 693 lbs 
of particulates into the a tmos phere ever y hour . In addition, 
smaller amounts of hydrocarbons , carbon monoxide, and various 
trace elements would also be emi t t ed . Potential impacts from 
these various pollutants are di scussed in t he next sec t ion. 

3.1.1.3 	 Cumulativ e Impact on Ambient Air Quality
ANGCGC and Bas in Electric 

a . Ambient Ai r Quali t y 

The estimated maximum ground-l evel concentrations of major pollutants 
trom the joint operation of the proposed ANGCGC gasif ication plant 
and Basin Elec tric powerp l ant, along with existing ambient air 
concentrations, are shown in Tab l e 3-7. Isopleths for S02 ' NOx , 
and TSP are shown in Fi gures 3- 1 , 3-2 , and 3-3, respectively. 

These calculations do not i ncl ude any changes in the existing 
ambient air concentrati ons that might occur due to the mining 
operations (which could be considerable at times) or due to the 
construct ion of other coal-related developments in the area such 
as the Coyote coal-fired powerplant proposed for construction 
3.5 miles sout h of Beulah. 

3-9 



TABLE 3-6 •Total Emissions f r om Proposed ANGCGC and Basin Electric Projects 
Near Beulah, North Dakota (lbs/hr) 

/ 
Developments !!Qx 5°2 T5P 

Construction 

Gas if icat ion Plant 61. 8 4.6 2.4 

Product Pipeline 1/ 148.7 11.1 6.0 

Railroad 2/ . 4 .3 .6 


Operation 

Mining 108. 8 8 . 0 3.9 

ANGCGC Gasif ication Plant 1, 100. 0 2,825.0 265.0 

Basin Electric owerplant 4, 934 . 0 11,832 . 0 424.0 


Subtotal 1/ 6, 142.8 ~4, 665 . 0 692.9 

1/ As sumes 1 mile/day of constr uction and a 16-hour work day. 

2/ Given in tons/year of railroad construction. 

3/ Excludes construction and ra i lroad emissions. 
 • 
The frequency of occurrence of the meteorological conditions at 
the plantsite that would produce the maximum concentrations in 
Table 3-7 has been estimated by ANGCGC to be 0.21 percent. This 
was based on meteorological records gathered at the plantsite 
between February 1974 and March 1975. The frequency of similar 
conditions, based on 10 years of records gathered at Bismarck, was 
o. 74 percent. 

b. Visibility 

In North Dakota, clear air and unrestricted visibility are considered 
to be important environmental attributes. Particulate emissions 
from the ANGCGC and Basin Electric projects would be small and no 
direct visible plumes from the plants would be noticeable except 
during periods of startup and equipment malfunction. Nonvisible 
emissions, however, could affect visibility through the scattering 
of light and photochemical reactions thus causing a visible haze 
in the plant vicinity. 

The reduction of visibility due to the increase in the ambient 
particulate and sulfate aerosol levels is summarized in Table 3-8. 
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FIGURE 3-1 

ISOPLETHS OF ANNUAL AVERAGE 50 2 CONCENTRATION (~GM/M3) 
FROM METEOROLOGICAL DATA FOR BISMARCK. NORTH DAKOTA 

ISOPLETH I TERVAL O.5~GM/M3 
,/ 

PLANT SITE 

• 
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 FIGURE 3-2 


ISOPLETHS OF ANNUAL AVERAGE NOx CONCENTRATION (~GM/M3) 
FROM METEOROLOGICAL DATA FOR BISMARCK, NORTH DAKOTA 

ISOPLETH INTERVAL O.5~GM/Ml 

.J 

• 

0.5000 
PLANT SI TE 
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FIGURE 3-3 

ISOPLETHS OF A UAL AVERAGE TSP CONCENTRATIONS (~GM/M3) 
FROM METEOROLOGICAL DATA FOR BISMARCK. NORTH DAKOTA • 

/ ISOPLETH INTERVAL OaSMGM/M 3 

.'
/ 

PLANT SITE 

• 

•
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TABLE 3-8 


Summary of Visibility Reduc t i ons from the ANGCGC and 

Basin Electric Projects 

/ 

Meteorologica l 

Conditions 


Short-Term ] / 

Neutral , 12 m/sec 
Plume Trapping, 1 m/sec 
Fumigat ion , 1 m/sec 

Long-Term 

24-Hour 

Annual Average 


Max imum Increase 
i n TSP + Sulfa t e 

Concentration 
(ug /m3) 

9. 2 
13.8 
63 .9 

23 .9 
2. 4 

Downwind 
Distance (km) 

Visibility 
Reduction (%) 
I 1/ II 2/ 

21 
16 
34 

23 
31 
68 

8 
12 
39 

15 4/ 
4 ""jJ 

% Fr equency 
of Occurence 

1. 1 
0 . 1 
0 . 2 

• 
l/ Based on TSP background of 30 ug/m3 
2/ Based on TSP background of 100 ug/m3 
3/ One-hour averages
i/ TSP background of 132 ug/m3 , based on maximum 24-hour sample reported from 

North Dakota air sampl ing ne twork 
2/ TSP background of 53 ug/m3 , based on the 1973 annual average reported for Bismarck. 

The maximum l ong- term percentage r eduction i n vis ibility r esulting 
from the joint proj ect would range from 4 percent on an annual 
basis up to 15 percent for 24 hours. For short-term wors t -case 
conditions , the combination of particulates and sulfate aer osols 
could reduce visibil i t y 68 percent for baseline TSP concentrati ons 
of 30 ug/m3 and 39 percent for baseline TSP concentrations of 
100 ug/m3• The worst-case conditi ons would occur about 0.3 percent 
of the t ime. 

c . Potential Impacts of Emissions 

Simply because all Federal and State air pol lution standards would 
have to be met by the proposed ANGCGC and Basin Electric projects 
does not mean that there will be no i mpacts. for some pollutants, 
no standards exist because insufficient studies have been done to 
determine what concentrations can be tolerated. Other standards 
are based upon extensive study, but are a compromise between 
impacts and abatement costs. 
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Although it is difficult to precisely isolate the e~~ects o~ air 
pollution on human health, medical research has shown that acute •respiratory infections, chronic bronchitis, pulmonary emphysema, 
bronchial asthma, and lung cancer can be caused or aggrevated by 
air pollytion. No studies are available that have shown exactly 
what he?1th effects might be expected from long-term exposure to 
the calculated ground-level concentrations (Table 3-7) of the 
proposed projects, but the levels at which air pollution is hazardous 
to human health is reflected in the air quality standards. These 
standards are designed to protect that element of the population 
(about 15-20 percent) that is particularly sensitive to pollutant 
induced respiratory problems. However, the air quality standards 
are not absolute because very little is known about pollution 
induced illness related to new technologies. Research is underway 
to more clearly define the health aspects of air pollutants from 
coal conversion processes (107), and some of the standards will 
undoubtedly be changed as new information becomes available. 

The impacts to the plants and animals that. might result from the 
emissions of the ANGCGC and Basin Electric projects are also 
largely unpredictable because few studies have been done on damage 
resulting from the concentrations that would result from the 
proposed projects. However, laboratory tests of S02 and N02 have 
established preliminary injury threshold values for various plant 
species. For many plants the injury threshold for an 8-hour 
exposure of S02 alone is about 800 ug/m3; for conifers the injury 
threshold was lower, about 715 ug/m3 (93). For N02 the injury •threshold for a 4-hour exposure was about 4,700 ug/m3 . The 
maximum 8-hour 802 concentrations that would be reached due to the 
proposed projects would be 114 ug/m3; the maximum 4-hour NOx concentrations 
would be 58 ug/m3. 

When S02 and N02 are both present, as will occur near the proposed 
projects, vegetation may be injured at much lower concentrations 
because of syngergism of the two gases. For example, the injury 
threshold for tobacco for 802 and N02 together is 252 ug/m3 802 
and 188 ug/m3 N02 for a 3-hour exposure (94). Plant pathologists 
regard tobacco as being the middle range of plant sensitivity to 
air pollutants. The above values are somewhat higher than the 
estimated maximum 3-hour or less ground-level concentrati ons for 
the proposed projects (Table 3-7); thus, acute plant damage should 
not occur except to particularly sensitive species. 

There may be some damage from an initial shock phenomenon which 
sometimes occurs with the introduction of phytotoxic gases into a 
relatively clean or pristine area (61). In addition, chronic 
damage may be caused by constant, low-level exposure to air 
pollutants, but this aspect of air pollution damage is subtle and 
not well understood at the present time. 
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The chief hazard to terrestrial animals near the proposed projects would• be the ingestion of vegetation cont aminated with fallout from the plume. 
Pathologically , ingestion of 502 (from gaseous uptake by plants used as 
food) depresses immunubiological responses and lowers the Vitamin C 
cont,nt of the blood (95). Thus, some animal populationsmay be reduced 
by way of natural disease as a result of eating vegetation contaminated 
with 502' Moreover, sulur taken up by alfalfa has been reported to 
result in selenium deficiencies in cattle near the Stanton, North Dakota, 
powerplants, resul ting in stillborn ca~ves (comment by Dr. Hastings, Public 
Hearing Record, May 11, 1977). Selenium injections are reported to 
alleviate the problem. However, the extent of the overall hazard to 
terrestrial animals is not predictable at this time. 

Effects from trace element emissions (i.e. arsenic, cadmium, fluoride, 
lead, mercury, and selenium) are likewise difficult to predict because 
of the wide variance of the three trace element analyses shown in 
Table 1-3. For example, these analyses indicate that for flouride, 
the trace element present in highest amounts, concentrations in the coal 
may range from 24 to 83 ppm (by weight). Therefore, flour ide emissions 
from the proposed projects could run between 9.6 and 26.6 lbs/hr. 
However, even assuming the worst case condition, it does not appear 
likely that trace element emissions from the proposed project would 

• 
cause acut e plant or animal damage. Drift from the process water cooling 
tower would be composed of about 300 lbs/hr. acetate salts, 50 lbs/hr 
phenolic salts, and 50 lbs/hr inorganic salts. These compounds are 
rapidly degraded by micro-organisms, but should the drift settle on 
veget ation, productivity could be temporarily reduced. 

The r emainder of the pollutants that would result from the proposed projects 
would be emitted in amounts too small to be likely to, in themselves, cause 
any acute damage. However, as two of several coal-related developments 
proposed for the general area, ANGCGC and Basin Electric would contribute 
to an overall reduction in air quality in the region and any resulting 
impacts. Possible impacts of coal development in the region are discussed 
bri efly in Section 3.6; more detailed analyses can be found in the Bureau 
of Reclamation's Water for Energy EIS (102) or will soon be available in 
BLM's West-Central North Dakota Energy Development ElS. 

3.1.1.4 Odor 

a. Construction 

Odors associated with the construction of the gasification plant and 
pipelines would be from combustion sources, evaporation of fuels, and 
fugitive ~ust. Combustion gases which have perceptible odor characteristics 
would include (63, 64): 

Material Odor Perception Ljvel 
S02 pungent, sharp 1200 ug/m 
N02 strong, pungent , sweetish 7600 ug/m3 
HC gasoline smell variable 
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--------

The sources of combustion emissions during construction are diesel 

and gasoline engines, space heaters, dryers , boilers, and open 
 •burning. Projection of odor perception in terms of distance from 

source would not be possible because of the difficulty in quantifying 

the ijollutant concentrations leading to odor perceptions. However, 

grouhd concentration levels shown in Table 3-2 are below the above 

threshold values. Most of the fugitive dust would be fine soil 

which would have a natural odor when detectable. 


There would be an increase of odors orr the plant-mine site. The 
smell of S02 ' N02, and hydrocarbons would be detectabl e in the 
vicinity of operating diesel engines. These odors should not be 
perceptible offsite. Natural type dust odors may occasionally be 
detected offsite due to increased particulate levels during 

construction. 


b. Operation 

The 802 and NOx emissions from the stack should not cause any 
detectable offsite odors because esti mated ground concentrations 

(Tables 3-5 and 3-7) are below percep tion levels. Other primary 

sources of potential odor s are rout ed through various control 
processes (Section 4.2. 1.3) in an enclosed piping system. However, 
no system is completely leak-pr oof , thus small leaks may cause 
slight sulfur odors in the immediate vicini ty of the piping. 

Odors produced by the mining oper ations would be those of diesel 

exhaust and dust . Operation of coal haulers and various pieces of 
 • 
smaller equipment would be the cause of both odors. The largest 

pieces of equipment (draglines, coal loaders) would be electric 

powered and thus produce only dust emissions in removing overburden. 


Odors should not be detected during construction of the product 

pipeline except in the immediate vicinity of operating equipment. 


3.1.1.5 

a . Constructi on 

Plant-Mine Site: Noise levels during plant construction would be 
significantly higher than the existing rural conditions. Because 
the distances from the construct i on areas to the optioned land 
boundary are as short as 100 feet, there frequently would be high 
noise levels (up to 92 dBA) at the site boundary and beyond. 
Noise levels would be increased at residences near the plantsite 
if the residences continue to be inhabited. Increased noise 
levels would also cause many species of wildlife to avoid the 
immediate area. 
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Typical constr uction activity noise levels at sites with ambient• noise level s of 50 dBA are shown in Table 3-9 as derived by EPA 
(65). Altho gh the ambient noise l evels at the proposed plantsite 
are less than 50 dBA, the difference for noise impact assessment 
is ~nimal due to the much higher levels emanating from the 
equipment . Combining an ambient level of 50 dBA with construction 
l evels of 80 dBA would only cause a 0.2 dBA increase in noise over 
that determined by using lower ambient levels. 

The LIO parameters in Table 3-9 are the noise levels which would 
be exceeded 10 percent of the time. Noise levels for individual 
construction vehicles and equipment are shown in Table 3-10. 

Normal noise attenuation is 6 dBA for each doubling of distance 
from the source (66). The approximate distances to lower noise 
levels starting with the highest average and LI0 levels (Table 3-9) 
are: 

50 feet 400 feet ~ mile 1~ miles 5 miles 

Average 89 71 55 45 35 

• 
98 80 64 54 44 

The approximations given do not consider any background noise and 
are provided as a general guide . Since the existing noise environment 
is rural, primarily due to wind, and averages about 40 dBA (Section 2.1.2.3), 
residents who live within about 1~ miles of the site would experience 
increased noise levels as shown above. Those living from 1~ to 
5 miles away would occasionally detect construction noise, but the 
population centers (Beulah, Zap , etc.) should not be affected. 

The railroad would also increase noise levels, both during construction 
and operations. The noise level of a typical freight train is 
about 75 dBA at 50 feet; thus, persons residing near the railroad 
tracks would experience increased noise levels from the increased 
rail activity associated with the project . 

Product Pipeline: Since pipeline construction would be done by 
various crews and equipment along a given spread, noise sources 
would move along the route as different spreads perform their 
duplicate functions. Noise levels associated with various equipment 
are shown in Table 3-11. 

• 
In communities along the pipeline route, the more congested conditions 
would expose more persons to noise impacts than in rural areas. 
Noise levels from construction would be significantly above normal 
background levels for these small urban areas. The period of 
impact should not be mor e than 30 days in urban areas except 
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TABLE 3.-9 


TYPICAL RANGES OF NOISE LEVELS IN dB(A) AT CONSTRUCTION 

SITES WITH AN AMBIENT LEVEL OF 50 dBIA) 


Office Bldg . Roads 
Hospital Industrial Sewers 

Activity School Bu 11 dJ..!!.2L Trenches) 
I 

Ground 84 84 84 
clurlng 7 9 

93 95 94 

Exuvatfon 89 B9 88 

6 
97 97 97 

Fl.undatlons 78 77 88 
J 4 8 

82 82 98 

EreeUon 87 84 79 
6 9 

96 95 90 

Fl nishlng B9 89 84 
7 

98 98 93 

Energy Average dB (A ) 

Std Deviation 

LID level 

Energy Average d9(A} 

Std Oevlatlon 

L Leve l IO 

Energy Average dB(A ) 

Std Deviation 

LlO Level 

Energy Average dB(A ) 

Std Dev i ation 

LI D Level 

Energy .\verage d8(A) 

Std Deviat i on 

LlO Level 

Source: U.S . Environmental Protect ~on Ag e ncy, NT I D JOO.l . 1971 . 

TABLE 3.-10 

NOISIEST EQUIPMENT TYPeS AT CONSTRUCTION SITES 

• 


• 


Finish i ng ocl<. Dr; 11 

Truck 

Paver 

98 

91 
89 

Sour;::e: I.: . S. EnvirolllO"J1,tal ?cvc...:tion Ay~ncy , Nli LJ ) 00.1. 1971. 
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Ground 
clearing 

Excavation 

Foundations 

Erection 

Vehi cle 

Truck 

Scraper 

Roc k. Dr; 11 

Tr uc k. 

Jac:k Hall11ler 

Concrete Mi ller 

Pneumatic Tools 

Scraper 

Derrl etc Cr.tne 

Jack Hamner 

Scraper 

r~oise Leve l per Vehi cl e 
at 50 feet 

91 

88 

98 

91 

88 

85 

85 

B8 

88 

88 

88 

[ dB(A) ] 



TABLE 3-11 

Peak Noise Levels of Equipment Used During 
Pipel ine Construc tion (at 50 feet) 

/ Equipment Noise Level (dBA) Degree of Use , 

OccasionalChain Saws 97 
FrequentDozer 105 

120 OccasionalRock Drilling 
105 OccasionalRipper 

FrequentTrencher, Backhoe, etc . 105 
FrequentHaulers 110 
FrequentHoists 100 

116 OccasionalCompactor 
Blasting 87 (250 feet) Occasional 

• 

perhaps for Devils Lake, the largest city along the proposed 
route , where construction might take up to 45 days. 

b. Operation 

Major producers of noise during operation of the proposed gasification 
plant would include compressors and coal handling equipment such 
as crushers and screens; fans, blowers, and burners; steam lines; 
flares; and air coolers and cooling towers. Much of the equipment 
would be in buildings and the noise level outside would be reduced 
somewhat . Flare valves, steam valves, and escaping steam are also 
major producers of noise. Flare noise would result from high 
velocity steam injection into the hydrocarbon streams to reduce 
smoke. If emergency flaring occurs, the noise level around the 
flare may exceed OSHA standards. This should occur infrequently 
and be of short duration. Normal gasifier and general startup 
flaring would be at lower flaring rates and t herefore at lower 
noise levels. 

Typical noise levels from mlnlng operations were determined by 
taking measurements near operating equipment at NACCO's Indian 
Head Mine: 

Coal hauler at full power 
Coal hauler idling 
Coal shovel loading coal 
Coal tipple loading railroad 
Electric dragline 

cars 

50 feet 
- 150 feet 
- 150 feet 
... 150 feet 
- 300 feet 

93 dBA 
70 dBA 
70 dBA 
74 dBA 
65 dBA 

• 
Much of the equipment (such as coal haul ers and draglines) to be 
used in the mi ning operation for ANGCGC, however, would be considerably 
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larger than those used at the Indian Head Mine, so somewhat higher 
noise levels could be expected. Equipment operating in the pit •
may be shielded somewhat; thus, reducing ambient noise. The coal 
haulers shuttling back and forth between the mines and plant have 
the areatest potential for causing noise. Also, blasting during 
the,Jevening shift would disturb nearby residents during a normally 
relaxing period of the day . Overall, the impact of the proposed 
project would be to increase, and change the nature of, noise in 
the area. (Noise suppression measures are discussed in Section 4.2.2). 

3•• 2 Water 

3.1.2.1 Surface Water 

a. Gasification Plant 

Plant construction activities would alter the topography and land 
surface characteristics in the plantsite vicinity. The area is 
within the Antelope Creek drainage basin and construction could 
locally alter the direction and intensity of overland flow, its 
sediment load, and hence the water quality. Water flow in Antelope 
Creek is seasonally intermittent but construction would occur 
during the period of flow. Impacts upon the surface water would 
result from increased localized runoff from new paved surfaces and 
plant buildings, and erosion of excavated materials. The amount 
of sediment and dissolved constituents transported downstream from 
excavated material during plant construction would depend on the •amount and intensity of rainfall. 

Substances emitted during plant operation may enter area waters 
upon being returned to the surface and raise the concentrations of 
these elements in solution. Rates of possible contamination are 
not quantifiable; but because of the alkaline nature of soils and 
waters in the area, many elements may become chemically inert and 
thus would not pose a hazard to biological systems. 

Runoff water from plant process areas would be routed to a storm
water retention pond and reused in the plant. This should minimize 
degradation of surface waters by contaminated runoff from the 
process areas. Extensive reuse of wastewaters within the plant 
would lessen the possibility of stream contamination by plant 
waters. 

b. Mining 

Assuming revegetation of strip-mined lands within 3 to 4 years 
after initial mining, about 1,500 to 2,000 acres of land would be 
exposed at any given time. The primary impacts to surface waters 
from mining would include (1) local alteration of the direction 

3-22 .' 



and i ntensity of surface f low, (2 ) local alteration of sediment 
l oad , and (3) changes in water qual i t y. 

Due to the alter ed t opogr aphy from mining, each mine pit woul d 
~ter surface drainage pa t terns . As a result , a combination of 

-'runoff entrapment in mine pits and a l tered surface flow routing 
would occur. Based on the total area to be mined in each s ubbasin 
and assuming no runoff from reclai med l and, the appr oximate dec r ease 
in runoff, and hence, streamflows" for each subbas i n can be es timated. 
Annual runoff in the west and east tributaries of Antelope Creek 
would be decreased about 13.3 and 14.3 percent , respectively. The 
decreas ed flow in the Lower Spring Creek-Upper Knife River at 
Hazen would be about 0.6 percent; any de crease in runoff in t he 
Lake Sakakawea basin is too small to calculate. 

The decreased streamflows in the Lower Spring Creek-Upper Knife 
River subbasin could cause an immeasurable increase in downstream 
TDS levels. In both tributaries of Antelope Creek downstream TDS 
levels would be increased during the summer months and the periods 
of no-flow would also be increased . The above es t imates do not 
take into account placement of mine pits, which if praced at low 
elevations would entrap some overland runoff uphil l from the pit. 
Increased evaporative losses would also result from entrapment 
further reducing downstream flows. 

During mining, some erosion of stockpiled topsoil would take place 
in the time between its removal and the time that it is adequately 
protected by vegetative cover. However, the greatest potential 
for erosion is through the valleys between spoil piles. The 
nature of overburden materials , its unconsolidation during excavation, 
and its placement in a steeply graded pile renders these materials 
highly erodable. The erosion potential varies seasonally ; the 
spring and summer storm season represents the period of greatest 
concern. Because an increase in sediment load and turbidity would 
occur, an increase in chemical concentrations in the affected 
streams would result due to the leaching of spoils. 

When compared to surface water quality, water in existing mine 
pits generally exhibits more than twice the hardness and total 
dissolved solids, and more than twice the concentration of bicarbonate, 
sodium, calcium, magnesium , potassium, chloride , iron, and boron 
(4) (Appendix E; Analyses of Water Samples, Lignite Aquifers). In 
addition, sulfate concentrations are 10 times greater in mine pit 
waters and nitrate concentrations are increased as a result of the 
use of ammonium nitrate explos i ves. 

• 
As a part of the normal mining operation, water may be removed 
from the mine pits by pumping. This water would be disposed of 
by : (1) spraying roads fo r dust control, (2) pumping i nto adjacent 
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pits, (3) experimental irrigation of revegetated areas, (4) pumping 
into constructed impoundments, and (5) pumping into existing •
streams. 

Spra~ing ' roads or pumping the water into other pits would have 
lit~1e effect on surface waters. Use of the mine pit water for 
irrigation would be tested, but due to the high concentrations of 
dissolved ions, irrigation is not likely to be feasible . Pumping 
the contaminated water into impoundments may adversely affect the 
indigenous biota and also increase the" surf ace area for evaporation 
thus reducing surface runoff . The impoundments would also act as 
ground-water recharge sources and some of the materials might 
leach into various shallow aquifers used for domestic and stock 
watering purposes . Finally , pumping mine pit water into existing 
streams would affect water quality. The amount of such pumping 
that might occur is variable and would depend on precipitation 
amounts, leakage rate into pits, etc. If this pumping occurs, the 
pH of the affected stream would be lowered and the mineral content 
increased. 

Effects of mining on the drainage patterns of surface water basins 
are partly based upon the final configuration of the reclaimed 
land surface. It is possible that local changes in the direction 
of drainage in the Antelope Creek basin could occur as a result of 
regrading the mined land . This may alter the size of the drainage 
subbasins making some slightly larger and some slightly smaller. 
Although some individual subbasins may be affected, surface flow 
patterns within the M1ssouri River drainage basin would not be 
changed. 

Infiltration capacities of reclaimed l and would be greater than 
that of the present land surface since the original topsoil would 
be replaced and no special effort made for step-wise compaction. 
The breaking up of consolidated layers during draglining, bulldozing, 
dumping, and spreading of topsoil would result in the surface of 
the reclaimed land having a higher permeability than before mining. 
Therefore, runoff and thereby downstream flows of affected surface 
waters would be decreased.' Differences in the chemical quality of 
the runoff might occur during reclamation, prior to the establishment 
of vegetation, and in areas where sediment and leachate from new 
soils have ready access to surface water channels . 

c. Water Intake 

The maximum withdrawal of water from Lake Sakakawea for use in the 
proposed gasification plant and powerplant would be about 36,000 acre
feet / year (17,000 for ANGCGC and 19,000 for Basin Electric or 
22,500 gpm. The impact of operating the water intake would be 
controlled primarily ~y the intake design and its placement on the 
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• bottom of Renner Bay. Modification in bay water quality might 
result from changes in circulation patterns adjacent to the intake 
possibly causing increases in turbidity in the same area. No 
impact on main-stem Missouri River water quality is anticipated. 

~e w~thdrawal of 22,500 gpm (about 50 cfs) would alter the circulation 
patterns within Renner Bay in that there would be a greater exchange 
of water between the bay and Lake Sakakawea. The effects of water 
withdrawal would tend to be uniform with depth throughout the bay 
during all seasons when the lake arid bay are not stratified. 
During the summer, however , the bay stratifies with the formation 
of a thermocline. The intake would draw water from the hypolimnion 
during periods of stratification and may deepen the depth of the 
thermocline near the intake or, during drought periods, disrupt 
the stratification in the bay. Either case might allow warm-water 
fish to range nearer the intake increasing their chances for 
impingement. 

The intake would be located several feet above the floor of 
Renner Bay to reduce scouring. Any material stirred from the 
bottom should be drawn towards the intake, thus having a minimal 
effect on overall bay water qua lity. 

• 

d. Product Pipeline 


The major water quality impacts of the product pipeline would be 
increased construction-induced sediments resulting primarily from 
the 86 surface water crossings, but also from overland runoff from 
disturbed soils . The greatest impact on water quality would be 
increased sediment loads in rivers during stream crossings; the 
quality of water in ponds and lakes would also be degraded as they 
are crossed. The increased sediment load would reduce existing 
dissolved oxygen concentrations and increase the total dissolved 
solids in solution. The increased turbidity warrants concern 
along the Forest and Red Rivers since their waters are used for 
municipal supply by the cities of Minto and Oslo, respectively. 
Impacts of increased sedimentation on aquatic organisms are 
discussed in Section 3.2.3. 

Other pipeline construction activities such as trench dewatering 
and flood plain clearing with subsequent erosion problems could 
result in short-term local reductions in water quality. No 
significant alteration of water quality is expected as a result of 
hydrostatic testing; test water would be released in accordance 
with North Dakota water quality standards and in such a manner to 
minimize scour, channel erosion, or flooding of adjacent lands. 

3.1.2.2 Ground Water 

• The construction of the gasification plant would locally alter the 
recharge mechanism of the Antelope Creek aquifer which underlies 
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the plantsite. The largest plantsite excavation would be on the 
order of 45 x 90 x 70 feet ; the water level in the Antelope Creek •aquifer in the vicinity of the plantsite is about 60 feet deep . 
Some perched water also occurs locally in near-surface sediments . 
Henc~, for construction, excavations penetrating the aquifer would 
req/ire dewatering. Excavations which do not penetrate the aquifer 
may also require some dewatering of perched water. No plant 
foundation problems are expected because of the presence of the 
aquifer. 

Localized near-surface saturated strata exist in the mining areas. 
Mining would result in removal of these surficial water bearing 
materials. The amount of water in these patchy alluvial and 
glacial deposits of sand and gravel is not known. In areas where 
such deposits are located, saturated thickness is about 5 to 
20 feet. These aquifers are discontinuous; thus, the effect of 
their removal should not extend much beyond the actual mine area. 

The purpose of the proposed mining is to remove lignite from the 
Beulah-Zap bed . Coincidentally, the lignite aquifer would be 
destroyed. Gradual removal of about 12,500 acres of aquifer area 
would probably result in lower water levels in other lignite 
aquifers throughout much of the adjacent areas. The average water 
content of the lignite aquifer is estimated to be about I foot/acre 
and the average content of the overburden is about 2 feet/acre. 
Assuming these figures as reasonable approximations, the total 
amount of water displaced from the Sentinel Butte aquifer units •during mining would average about 1,600 acre-feet/year. This 
could cause decreased water levels in wells near (within I-mile) 
the mining activity. 

Removal of permeable alluvium, overburden, and lignite would 
affect the source material of springs within the area . Two 
springs which may be destroyed (F03 and F04) were located during 
the baseline study. This would result in a loss of water supply 
by the users (human and animal) of these springs. 

Infiltration of mine pit effluent would locally increase the 
mineralization of various shallow aquifers, and may affect the 
quality of the water from wells penetrating these aquifers (depending 
on flow patterns). Dewatering of the mine pit would cause a 
locally steeper hydraulic gradient and increased local in-seepage 
from adjacent ground-water sources. 

a. Effects on Recharge Rates of Shallow Aquifers 

Some recharge to the Antelope Creek aquifer takes place via flow 
from the Sentinel Butte aquifer complex. As a result of decreases 
in water levels in the Sentinel Butte complex (as well as stripping 
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• of near-surface aquifers), ground-water recharge into the Antelope 
Creek aquifer would be reduced during mining. On the basis of 
head differential between the Beulah-Zap bed and the Antelope 
Creek aquifer, it appears unlikely that large scale recharge 
rrve~sals would take place (i.e., that the Antelope Creek aquifer 
~ould recharge the Beulah-Zap bed). However, this could occur 
-locally where perched water occurs within the Beulah Trench. 

Reduction in recharge to the Antelope Creek aquifer could also 
result from altered surface drainage patterns within the mine 
area. Runoff from the minesite would be prevented from reaching 
Beulah Trench, resulting in reduced infiltration to the Antelope 
Creek aquifer and a consequent decline of water levels in the 
aquifer. If net recharge to Beulah Trench is considered, a 
potential loss of about 40 acre-fee t/year could result. 

b. Effects on Recharge Rates of Lower Aquifers 

The displacement of water-bearing overburden and dewatering of 
mine pits would probably result in a reduction in recharge to 
aqui fer segments beneath the Beulah-Zap bed. Therefore, water 
levels within these lower aquifers may also be decreased to some 
extent. 

• A pair of twin l ignite seams are located beneath the Beulah-Zap 
bed at 50- to 100-foot depths. These are separated from the 
shallow seam by hi ghly impervious clays. Thus, it seems doubtful 
that the effects of either increased or decreased recharge would 
be noticeable. Likewise, because of the lithologic similarity 
between the Beulah-Zap bed and the underlying twin lignite seams, 
it is unlikely that any alteration in water quality in the twin 
seams would take place. The potential effects on the deep, high
pressure Fox Hills-Basal Hell Creek-Cannonball-Ludlow aquifers 
should be small because of their high head and vertical separation 
from the base of the Beulah-Zap bed (Section 2.1.3.1). 

Contamination of lower aquifers from salts disposed of via the 
deep well should not occur due to highly impervious clays separating 
the strata and the distance between strata. Such contamination is 
remqtely possible, however, should operator error (e.g., hole in 
casing or accidental injection into casing) allow the disposal 
brine to enter an aquifer. 

c. Effects of Reclamation on Ground Water 

• 
Although the Beulah-Zap aquifer and certain water-bearing overburden 
would be removed from the mined area, the overal l permeability of 
the replaced material would probably be greater than that of the 
original strata due to sediment disaggregation during replacement 
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and the consequent increase in volume due to soil bulking, The 
relative homogeneity of the replaced soil could increase the •ground-water movement through the mined area . Thus, the reclaimed 
land could cause an overall increase in ground-water levels and 
recharg7 to ,areas adjacent to the mines. The reclaimed land itself 
(which /would eventually include the entire mine) could not be used 
as a shallow ground-water source area in the foreseeable fu t ure because 
leachates from the buried ash and sludge would_make the water unusable. 

Potential contamination of adjacent shallow aquifers could result 
from the leaching action of water moving through the ash and 
sludge buried under the reclaimed soil . Thick, impermeable strata 
separating the Beulah-Zap bed from deeper water-bearing units 
should prevent movement of leachate into underlying aquifers. 
Over the long-term, lateral movement of leachate into adjacent 
aquifers could occur by either transport of leached ions if 
saturation conditions exist, or by diffusion and dispersion under 
partial wetting of the ash. Increased ground-water levels due to 
increases in soil permeability could create a higher ground-water 
gradient forcing the leachate to move faster and far ther than 
would occur under existing ground-water conditions . 

ANGCGC has indicated that, based upon preliminary studies by 
Woodward-Clyde Consultants, they believe a mine pit sealing 
process is not necessary to prevent leachate movement into 
adjacent aquifers (97). However, the possibility of leachate 
contamination will be studied further by ANGCGC as part of an •extensive drilling and hydrologic study of the project area over 
the next 2 years. If these studies, or other studies being 
conducted by the State, show that leachate contamination will 
occur , then ANGCGC has said they will take appropriate steps to 
prevent such contamination--including consideration of various 
methods of sealing the mine pits (97). 

The main components expected in the leachate from the ash are the 
following salts (85): 

K20 9 ppm 
Na20 6,000 ppm 
CaO 21 ppm 
MgO 3 ppm 
Al203 16 ppm 
Fe203 4 ppm 

In addition, the leachate would contain the trace elements that 
are found in the ash and the sludge from the evaporators. The 
estimated quantities of these trace elements buried in the mine 
per stream day would be: 
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Sludge Ash Total 
(lbs/day) (lbs/day) (lbs/day) 

/ 
1 Lithium 1.4 230.0 231.4 

Beryllium 0.4 19.6 20.0 
Bor on 157.0 5766.0 5923.0 

• r 

• 

Fluorine 23.5 977.0 1000.5 
Vanadium 269.0 269.0 
Chromium 1 . 7' 155.0 156.7 
Cobal t 1 . 4 39.1 40.5 
Nickel 8.4 78.6 87.0 
Copper 14.0 161.0 175.0 
Zinc 13.0 1.3 14.3 
Arsenic 157.0 231.0 388.0 
Selenium 33 .2 1.7 34.9 
Molybdenum 7. 2 10.3 17.5 
Silver 2. 6 0.7 3.3 
Cadmium 1 . 0 3.5 4.5 
Tin 1. 4 46.1 47.5 
Antimony 1.0 2.4 3.4 
Barium 46,300.0 46,300.0 
Mercury 1.3 0.3 1.6 
Lead 9.1 685.0 694.1 
Thorium 23.1 23 . 1 
Uranium 8.4 18.5 26.9 

Since the mined areas will probably not be used as a ground-water 
source, alternati ve sources would have to be found fo r postrecla
mation use. Pumping f r om the Antelope Creek aquife r and from 
deeper aquifers would be f easible . Changes in ground-water use 
patterns would result in certain shi ft s in the hydrologic cycle , 
though no overal l increas e in ground-water depletion need be 
i mpl i ed. 

• 

Twenty-eight wells and two springs are wi thin 1 mile of the proposed 
plant- and minesites. Nine of these wells are too deep to be 
affected by t he proposed action. Mining could result in water 
level declines in the remaini ng 19 wells and consequent inter
ruption in their use , as well as reduction in the flow of the 
spring. Following reclamation, water level s could return to 
premining levels or higher making the 19 wells usuable again if no 
reduction in water quality occurs. Postreclamation increases in 
water mineralization and/or contamination of these wells could 
result from ground-water inflow from replaced spoil and ash 
deposits within the mined areas. North Dakota law provides that 
if a landowner experiences decreases in water yield or quality, 
ANGCGC must construct a new well at no cost to the landowner . 
This law would only be effective during the life of the plant; 
well problems occurring after this time may remain unmitigated . 
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3.1.3 Physiography 

a. Soils 

The operation and construction of the mines and plant would have a 
mAjor impact on the soils. Although part of the top horizon would 
be removed and saved during mining, the stratification of the 
remaining horizons would be totally disrupted. This could bring 
closer to the surface very highly mineralized strata less able to 
produce vegetation. Changes in overburden permeability due to 
mining have already been discussed (Section 3.1.2.2). 

Soils that must be stockpiled for future use in reclamation may 
become biologically sterile, requiring mixing with fresh topsoil 
when used. Some soil microorganisms can become dormant and will 
survive stockpiling, but the extent of this adaptation in the soil 
microcommunity is not known. 

Soils in or close to roads that are watered for dust suppression 
with mine pit water would experience a buildup of minerals over a 
long period of time. This increased mineralization could eventually 
reach the point where the soils could no longer support vegetative 
growth. The time required to reach mineral levels inhibiting 
plant growth would depend on a variety of factors (e.g., salinity 
of mine pit water, frequency of watering, soil composition, sensitivity • 
of vegetation, etc.) and cannot be determined at this time. 

A small coal seam about 3 feet thick and covering 3 square miles 
would be totally destroyed. It would be uneconomical to recover 
the coal from this seam; thus, the coal would be mixed into the 
overburden and returned to the mine pit. 

Land would be mined at a rate of about 500 acres/year. Assuming 
25 years of operation, about 12,500 acres of soils would be 
disturbed . An additional 1,400 acres of soil could be altered on 
property used for the gasification plant , coal preparation facilities, 
roads, etc. 

Due to the disturbance and exposure during mining and construction, 
soil erosion would increase. This erosion would continue until 
such time as adequate vegetative cover has been reestablished. 
The amount of soil lost would be variable, depending on the 
severity of the weather. 

Product Pipeline: Construction impacts related to soils would 
occur as a result of disturbing the vegetative cover and soil 
profile. The level of impact would be related to the difficulty 
in revegetating the disturbed area and the susceptibility of the 
site to erosion and mass movement. Some alteration of soil 
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• produc tivity could r esult if the soil profile is not restored over 
the t rench area, resulting in secondary impacts to wildlife habitat 
or agr icultural production. Soil types and revegetation diff i culties 
were shown in Table 2-6. Sens itive soil types , the por t ion of the 
proposed route i n which they occur, and the degree of the potential 

/ erosion impact t o the soils are summarized in Table 3-12. 

b. Topography 

The operation of the mi ne would cause a change i n the appearance 
of the landscape. In acti vely mined areas the piles of spoil 
would rise steeply from the present gently undulating terrain. 
Reclamation may result in the landscape being fla t tened somewhat 
from the origina l topography as l andowners may ask that the land 
be sloped to allow for cropland uses. The final highwall cuts may 
be graded into relatively large water impoundments where none now 
exist. There would be an overal l increase of about 25 to 30 feet 
in the average elevation of t he graded spoi l p i les. Before the 
piles were regraded they would resemble knobby ridges wi th numerous 
valleys. 

• 
The topography of the approxima tely 1 ,400 acres to be used for the 
gasification plant and associated facilities would be leveled to 
serve these functions. The topography of the unused portion of 
the property lease area would remain essentially unaltered. The 
overall effect on topography would be a flat t er landscape with a 
large coal pile rising from it. 

TABLE 3-12 

Potential Soil Hazard Problems of Proposed Pipeline Route 

Route Sensitive Soil Types Encountered 1/ Potential Impact 

Plantsite to Beulah Bainville, Zahl Large 
Beulah to Stanton Lihen, Parshall , Valentine Large 
Stanton to Washburn Bainville, Wade Moderate 
Washburn to Falkirk Zahl Small 
Falkirk to Max Zahl, Oahe, Sioux Moderate-Small 
Kongsberg to Butte Exline, Cavour Small 
Kief to Balta Solonetz Small 
Balta to Filmore Buse Small 
Filmore to Fordville Solonetz Small 
Fordville to Ardoch Gravel Small 
Ardoch to Morais River Bearden Small 
Viking to Compressor Station Peat Small 

• 
1/ Those that by their composition are particularly subject to erosion when 

disturbed. 
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c. Land Use 

The construction of the gasification plant and development of the •
mine would change the present land use from agricultural to industrial 

for the short term. The land use of the 1,400 acres used for the 

plant~ite would change from agricultural to manufacturing; land 

used ~or the access road and railroad would change from agricultural 


• 	 #' 
to roadbed ROW. In the mine area, the land use would vary according 
to the stage of mine development. Some of the land would remain 
in agricultural use until mined. After . reclamation the land would 
be returned to its existing use or altered for a different use at 
the option of the landowner (who retains surface ownership unless 
he sells it to the company) . 

About 2,500 acres would be out of agricultural use at anyone 

time. The cumulative loss to annual agricultural sales over the 

25-year projected life of the plant would be about $8 . 4 million 

(assuming no reclamation). Successful reclamation could lower 

this figure to $3.4 million. The loss in grazing would be about 

60,000 animal unit months, assuming a IO-year reclamation period 
for pastureland and 7 months of grazing per year. In dollars, 

this would amount to a $1.78 million loss in cattle production 

over the life of the plant. The remainder of the $3.4 million 
loss 	in agricultural sales would be from lost cropland production. 

Approximately 2,960 acres of prime farmland would be disturbed by 

the proposed project; 78,010 acres of land within Mercer County 

has been designated as prime farmland by the Soil Conservation •
Service (SCS). Prime farmlands are those whose value derives from 

their general advantage as cropland due to soil and water conditions 

(103) . About 380 acres of prime farmland occurs at the proposed 

plantsite and would be lost to agricultural uses for the life of 

the plant . The remaining 2,580 acres of prime farmland would be 

disturbed temporarily by mining and construction activities. 

Since the mining to reclamation cycle would average about 5 years, 

about 515 acres of prime farmland would be disturbed at anyone 

time. Most of this land would be returned to good quality cropland 

after reclamation, but whether or not the reclaimed cropland would 

constitute "prime" farmland as defined by the SCS has yet to be 

determined. No unique farmland would be affected by the proposed 

proj ect. 


Over 	the long term it is likely that existing pra~rle, currently 
used for grazing purposes and as wildlife habitat, would be converted 

to cropland if reclamation is successful. This would occur because 

many 	 landowners would probably prefer to have the land restored 
for cropland uses rather than returned to grazing uses due to the 
greater cash yield from cropland. The result would be a change in 

3-32 • 



current land use t o mor e i n t ensive agricul t ur e and a significant 
loss of habi tat f or t hose f orms of wildlife closely associated 
with prair i e habi tat . 

1he influx of persons i nto the area associa t ed with the proposed 
-project would cause a large increase in urban area and an attendant 
impact on l and use. Agr i cultural land would be needed for schools, 

• r roads, homes , parks, etc . This would be a maj or change i n present 
use of the l and . 

d. Geolog i cal Hazards 

Deep-well disposa l of plant wastes (Section 2.1.3.1) does have the 
potential of causing earthquake activity. Potential mechanisms of 
creating ear thquakes wou l d be l ubr i ca t ion of an exist i ng fault (as 
happened at Rocky Moun t ain Arsenal ) or creation of a new fault by 
high undergr ound pressures. However, 437 deep i njection wells 
(132 low pressure wells in the Dakota Formation and 325 high 
pressure wells deeper than 5,000 fe~t) have been pl aced in operation 
in North Dakota since 1954 with no known ear t hq uake problems. 

• 
Most of the potential landsl i de and sand blowout areas identified 
along the proposed product pipeline route (Sec tion 2. 1 .4.4) could 
be reactivat ed as a resul t of construc tion. Intrusion of surface 
water and vibrations caused by bl asting or the operation of heavy 
equipment could further contribute to caus i ng slope fai l ur e. The 
major impact of potential lands l ides and sand bl owouts would 
involve the loss of the in tegr i t y of the r a i lroad embankmen t s 
which would affect railr oad oper a t ions resul t i ng i n an economi c 
loss t o t he r ailr oads and inconvenience t o user s. 

Cons truction near t he banks of the Red River of the North could 
cause bank slumpi ng , although constr uct ion a c tivity would be 
perpe ndicul ar t o the streambank . 

3 . 2 Impacts on the Biological Environment 

3 . 2. 1 Terres t r i al Flora 

(Within t his sec t ion impac t s a re quanti f i ed fir s t and an impact 
analysis presented a t the end.) 

3. 2 . 1 .1 Plants ite 

a. Construc tion 

• 
Construct i on of the propos ed gas i f i ca t i on plant woul d r equire 
about 535 acres. Thi s acreage would be lost as wil dlife habi tat 
and agricultura l a cr eage f or t he l ife of the plant, estimated to 
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be a minimum of 25 years. About 95 percent of the proposed 
plantsite area (498 acres) is agricultural, of which a large 
portion (378 acres) is cropland (Table 3-13). Prairie communities 
comprise 5 percent (27 acres), wetland communities 0 percent, and 
woo~ communities less than 1 acre of the area to be covered by 
the, plant. The remaining 905 acres of the 1,440 acres purchased 
by ~ANGCGC for the plantsite would be allowed to remain in and/or 
revert to a natural state, and act as a "buffer zone" between the 
plant and the surrounding land (57). 

b. Operation 

During plant operation, vegetation near the plantsite would be 
subject to various air pollutants including sulfur dioxide (S02) 
and nitrogen oxide (NDx). Also, small amounts of hydrogen sulfide 
(H2S) and carbonyl sulfide (COS) would be released into the 
atmosphere. Even though it is anticipated that all Federal and 
State air quality standards would be met, the plant community as 
far as 10.5 miles downwind of the site would be subjected to low 
levels of airborne contaminants over a long period of time. S02 
and N02 have been known to cause physical injury to plants in 
ambient air concentrations below the Federal standards (44, 54, 
67). However, the potential impacts of such exposure due to 
projected emissions from this project are not quantifiable at this 
time as very few studies have been done on this aspect of air 
pollution. •3. 2.1.2 Surface Mining 

Coal supply for the gasification plant and powerplant would 
require the mining of about 500 acres/year for the life of the 
facility, or a total of about 12,500 acres (Table 3-14). The time 
required to reestablish nonagricultural plant communities or to 
return mined land to productive agriculturaI use is not definitely 
known; however, 3 to 5 years for cropland and 10 years for range
land is assumed for this statement (111 , 112). Projected long
term impacts on plant communities are based on current reclamation 
procedures. 

Fugitive dust would be raised by the constant flow of trucks on 
roads. Localized settling of large amounts of dust on vegetation 
near the roads would alter photosynthetic rates and, hence, plant 
growth. 

a. Agricultural Communities 

About 7,260 acres of agricu tural communities would be affected by 
mining. Postmining rehabilitation efforts would undoubtedly be 
directed toward establishing as much agricultural land as possible 
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TABLE 3 .-13 

HABITATS TO BE A F F ECTED BY CONSTRUCTI ON OF THE ) PROPOSED C OAL GAS IFICATION FAC ILITY 

Habitat Amroximate Acrea2:€: l 

Agricul t ura l communitie s 498 

Cropland 
Domestic haylands 
Abandoned farmstead 
Gravel pit 

378 

II I 
I 
4 

Prairie communities 27 

Overflow r ange site 
Closed depression r ange 
Silty range site 
Thin upl and range site 
Shallow r ange site 

sit e 
13 

2 
5 
2 
1 

Very shallow range s i te 
Thin claypan range site 

T 
4 

Wetland communities 0 

Seasonal ponds 
site) 

(wetland range 
0 

Woody plant communities T 

Natural woody plant communi t ies 
Tr ee plantings 

T 
T 

Tota l 535 

1Acreage s less t han one acre lis t ed as trace (T). 

Source : Woodward- Envicon, I nc. Analysis , 1974. 

• 
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TABLE 3.-14 

J 
HABITAT ACREAGES WITHIN THE AREA EXPECTED TO BE MINEO 

DURING THE FIRST 25 YEARS OF OPERATION OF THE PROPOSED COAL 
GASIFICATION FACILITY 

Habitat 

Agricultural communities 
Cropland 
Domestic hayland 
Farmsteads 
Gravel pit 

Prairie communities 
Subirrigated range site 
Overflow range site 
Saline lowland range site 
Closed depression range s i te 
Sandy r ange site 

Silty range site 
Clayey range site 
Thin upland range site 
Shallow range site 
~laypan range site 

Shallow to gravel range si t e 
Very shallow range site 
Thin claypan range site 
Rock outcrops 

Wetland communities' 
Wet meadow swales 

(wet meadow range site) 
Seasonal ponds 

(wetland range site) 
Semipermanent ponds 

(marsh) 
Stock ponds 

Woody plant communities 
Natural woody plant communities 
Tree plantings 

Total 

Acreage 1 

7,260 
-1864 
-5305 

90 
1 

5,153 
T 

75 
T 
T 

522 

2299 
100 
695 

1156 
6 1 

4 
35 

206 
T 

50 
14 

16 

7 

13 

46 
29 
17 

12,509 

1 ' 
Acreages less than one are listed as trace (T) . 


Source: Compiled by WEI . 1974. 
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• through the construction of smooth topography. The ultimate 
acreage of agricultural land would depend on the extent that soils 
now containing prairie and wetland communities can be converted by 
redistribution and concentration of topsoil and the success of 
~clamation. 

I 

b. Prairie Communities 

About 5,1 60 acres of present prairie plant communities would be 
affected by mining. Because the existing soil structure would be 
altered, the return of mined land to premining natural prairie 
would be difficult. After topsoil return, areas which are not 
converted to agricultural use would pass through a long period of 
secondary succession. Succession to a near-natural condition 
could take 20 to 40 years. Reclamation studies at NACCO's Indian 
Head Mine have resulted in substantial vegetative cover in as 
little as 3 years; however, natural communities resembling premining 
conditi ons may never be reestablished. 

c. Wetland Communities 

• 
We tland communities comprise about 50 acres of the area scheduled 
for mining. Wetland soils, due to their fertility and depth, 
would almost certainly be converted to agricultural use. However, 
increases in wetland habitat may result from mining. Impoundments 
are planned to confine drainage to the mine area and final cuts 
(which are not filled) would probably hold water. Proper grading 
of these areas to provide s hallow water may provide conditions 
conducive to the establishment of wetland communities. In addition, 
the replaced overburden would settle unevenly over a long period 
of time creating shallow surface depressions that would also hold 
water. 

d. Wooded Communities 

About 46 acres to be mined are occupied by woody vegetation. The 
majority (29 acres) consists of native \loody plant communities; 
tree plantings account for the remai~der (17 acres). Native woody 
communities are irreplaceable, although such communi t ies may 
develop over the long-term after reclamation. Woody habitat could 
increase after mining in the form of tree plantings at the discretion 
of the landowner. Woody species can often survive directly on 
spoil materials, particularly where spoil banks are not leveled. 
If soils are concentrated for agricultural use, the areas left 
without much topsoil can be made useful by development of woody 
stands for wildlife habitat . 
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3.2.1.3 Water Intake and Pipeline 

The proposed pump station on Renner Bay is on U.S. (Corps of 
Engineers) property, which is actively managed by t he Nor t h Dako ta 
Department. of Game and Fish as the Hille State Game Management 
Area. , The pumping facility would occupy about one-fourth acre, 
curr~ntly prairie habitat, which would be lost. 

Construction of the water intake would involve excavation of about 
10,000 yds 3 of overburden. Part of this overburden would be used 
to raise the grade of the pumphouse site; the remainder would be 
deposited i n low l ying areas near the site that are currently 
suppor t ing relatively undisturbed prairie vegetation. Before 
spreading the spoil, existing topsoil would be removed and stockpiled 
for reclamation. After the deposition of the spoil, the topsoil 
would be replaced and disturbed areas seeded with species of grass 
similar to those already present. Thus, the existing habitat 
would be lost temporarily during construction of the facilities . 

The water pipeline, 7.6 miles long, was aligned to avoid areas 
under~ain by coal. The proposed route transvers~s 4.0 miles of 
agricultural lands (2.0 miles of croplands and haylands and 
2.0 miles of road ROW) and 3.6 miles of prairie habitat.' Based on 
a construction zone width of 150 feet, about 72 acres of agricultural 
land and 66 acres of prairie would be affected. e -
Effects in agricultural areas would likely be temporary, al t hough 
reduc tions in soil productivity may occur due to the redistribution 
and mixing of soil horizons. Changes in prairie communities would 
be more permanent since ex cavation and backfill would al ter the 
soil . Bared areas would be seeded to'help stabilize soils, and in 
t ime some of the more adaptable native species may become reestablished. 
Unt i l revegetation is adequate, water and wind erosion would 
occur. Water erosion problems should be small, however, since 
steep, long slopes a r e not present. 

Opera tional impacts of t he water intake system on the flora 
s hould be minor and related to maintenance and repair of the 
pumping f acilities and pipeline. 

3 .2.1.4 Railroad Spur 

The dis t ance f rom the Burli ngton Nor t hern mainline west of Hazen 
to t he plant si t e boundary i s 12.1 mil e s . About 7 . 0 mi les of 
agri cultural, 1. 5 miles of prairie , 3 .1 mi l es of weedy ROW , and 
0.5 miles of woody hab i tat will be t raversed . Assuming an affected 
lSD-foot width, about 127 acr e s of agr icultural, 27 acres of 
prairie, and 9 . 1 acres of wooded l ands would be lost. The r a i l 
road embankments woul d revegetate t o t he weedy habitat character
istic of the existing r ailroad ROW . •3- 38 
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3.2.1.5 Product Pipeline 

a. Farmlands 

A s qpr t-term impact would result where construction of the pipeline 
pa~,ses through productive cropland. These are areas whe re t he 
rai lroad has leased land for agricultural use , or where the route 
deviates from the railroad ROW. Some encroachment on l and adjacent 
to the railroad ROW would be necessary for construc t ion space or 
access . Most of the agricultural lana affected would be planted 
in small grains or used as pasture/ r angeland and would be lost f or 
the s eason . 

Cons truc t ion through f a rmlands would resul t in t he loss of t he 
crop i n the a rea disturbed for one growing sea s on. A dec l i ne i n 
soil pr oductivi t y ove r the trench area coul d affect cr op pr oduc tion 
for s ever a l additional growing seasons. Rangelands, pastur elands, 
and hayf ields would req uire sever al seasons to become fully reestab
l ished. Almos t the entire route would be on existing railroad ROW 
with about 262 miles of cropland and 15 miles of hayland bordering 
the ROW. The 79 a cres of new ROW would also be di s t urbed f or one growing 
s eason but woul d revert back to its previous use aft er pipe line construc t i on. 

b • ' Woodlands 

Most of the na t ura l woodlands a long the proposed rout e a re s t ands 
of bottomland har dwoods along the pe rennial drainages. These 
hardwood stands are extremely important wildlife habi t a t . There 
are also scattered woodlots near the terminus at Thi e f River Fal ls 
and on the beach ridges of glacial Lake Agassiz. Where constr uc t ion 
adhe res t o railroad ROW, woodlands would normally be avoided. 
However, woodlands may be encountered at stream crossings, where 
the r ou te leaves the Soo Line ROW to link with the Thief River 
Falls Compressor Station, or where construction does not adhere to 
r ailroad ROW. 

The impacts resulting fr om clear i ng the ROW or work space in 
wood l ands include a loss in aes thet ic quality , a l oss of woodland 
habi t at, loss of stream shadi ng and bank s tab i l ization , and l oss 
of wi nd protection. There coul d also be l oca lized l oss of wi l dlife 
nesting and denning s i tes . Ar eas of woodland on or near the 
proposed route a r e shown in Tab le 3- 15 . 

c. We t lands 

Significant, long- t e r m impacts on wetlands coul d r e sult i f water 
l evels were aff ec t ed by trenching , spoi l di sposal , or backfilling. 
Where the rate of drainage was increased, communi ties adapted to 
dryer conditions woul d resu lt. Mos t of the potholes a l ong the 
proposed r oute are underlain by deep layers of clay t i l l ; t r enching 
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• shoul d not i ncrease permeabili ty. In these situations, p l ugging 
the trenches where it enters and leaves the pothole and restoring 
the or iginal contour would be done to ensure that the hydrologic 
char acteristics would not be altered. In some cases trenching may 
~crease the permeability of the bottom profile where the trench 

: strikes outwash deposits. In these cases, the bottom would be 
sealed. 

Even though measures would be taken to maintain the integrity of 
affected wetlands, one season's production would be lost in those 
wetlands or portions of wetlands disturbed during the spring 
months. Production would not be lost on wetlands affected during 
summer (after Jul y 15) and fall if normal precipitation occurs 
after construction. 

Another long-term impact may result if the producti vity of the 
peripheral community was altered. Pothole sites are commonly 
farmed as close to the wetland as possible, so natural plant 
communities (Section 2.2.2.3) are normally restricted to narrow 
bands. Generally, two soil conditions prevai l in the potholes: 

• 
(1) ephemeral and intermittent potholes have soils simi lar to 
adjacent areas and (2) permanent potholes have an accumulated 
upper layer of peat or muck. Disruption of soil profiles would 
have an impact on revegetation of these natural communities. 
Wetlands comprising approximately 7,200 acres are contiguous to 
railroad ROW; about 115 ac r es of these wetlands lie within the 
50-foot construction width. 

3.2.1.6 Analysi s of Impacts to Terrestrial Flora 

The total approximate acreage of the main habitat types to be 
disturbed by the different associated faci l ities of the gasification 
complex is summarized in Table 3-16 . Agricultural land that is 
disturbed by the mining and pipeline functions would be removed 
from production temporarily for a period of 3 to 5 years for 
cropland and 10 years for pastureland. Agricultural land r emoved 
from production by the plant and railroad spur would be lost for 
the life of the facilities, and probably for the indefinite future . 
The loss of the crops produced on affected land is not a significant 
loss on a State or national scal e. Since an undetermined but 
large portion of existing prairie and wetland would be converted 
to agricultural use through reclamation, the eventual effect of 
the proposed project on total agricultural acreage would probably 
be a net gain. 

Much of the native pralrle habitat to be disturbed by the proposed 
project is likely to be lost or irreversibly altered. During 
reclamation much of the land currently covered by prairie would be 
converted to agricultural use; that designated to return to 
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TABLE 3-16 

Habitats to be Affected by the Construction and Operation 
of the ANGCGC Coal Gasification Complex 

./ Acreage Affected 

Existing 
Function Agricultural Prairie Wetland Woodland ROW 1/ 

Plantsite 461 27 0 1 0 
Mining 7,260 5 , 153 50 46 0 
Water Intake 

& Pi peline 
Railroad Spur 
Roads 

72 
127 

31 

66 
27 
13 

0 
0 

° 
0 
9 

° 
0 

56 
29 

Product Pipeline 79 0 0 0 2,111 

TOTALS 8,030 5, 296 50 56 2,196 

Existing ROW contains some acr eages of prairie , wetland , and woodland; 
the extent of disturbance to thes e communities are discussed in 
Section 3.2.1.5. 

prairie would require decades to approximate its original condition. 
The amount of prairie involved in this project is in itself not 
significant on a regional scale. However , the cumula tive effect 
of man's activities has resulted in the steady decline of prairie 
over the years and may eventually reach the point where even small 
encroachments into the existing prairie would be considered significant. 

The net effect of the proposed project on wetlands is not well 
established. Most of the 50 acres to be lost is prime wetland, 
currently heavily used by ducks and other waterbirds for breeding 
and feeding areas. New water areas would be created by mining, 
particularly in the area of the last highwall cuts (which are not 
filled). The degree that wetland vegetation can become established 
in these new water areas would largely determine their value as 
wetlands, and this cannot be accurately predicted at this time. 
Overall, the net effect of the proposed project on wetland habitat 
is apt to be a short-term decrease and a negligible long-term 
impact. 

The net effect of the proposed project on woodland habitat is also 
not well established. Replacement trees would be planted in 
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• accordance with the landowner's wishes which mayor may not equal 
the 56 acres of trees removed. However, tree plantings in ~orth Dakota 
almost never r eproduce naturally; thus, tree plantings provide 
only partial mitigation for the los s of native woodlands. 

~rt of the difficulty in accurately predic ting what kinds of 
habitats, and in what amounts, would result from reclamation is 
the fact that North Dakota reclamation law provides that the mined 
land must be reclaimed according to the desires of the landowners. 
The desires of the landowner regarding reclamation are not obtained 
until just pr ior to the mining on his land, thus it is the wishes 
of the various landowners that would det ermine what the overall 
impacts to the various habitat types would be. 

3.2.2 Terrestrial Fauna 

(Within this s ection impacts are quantified first and an impact 
analysis presented at the end.) 

3.2 . 2.1 Plantsi t e 

The estimated numbers of animals that would be lost or displaced 
as a result of plant construction (based on 1974 populations) are 

• 

shown in Appendix H . 


A group of 21 pronghorn antelope was observed wintering on the 
plantsite in October 1974. The loss of winter habitat could 
reduce the number of pronghorn which the ar ea can support . 
Pronghorn populations in the area are not high and winter habitat 
does not appear to be a major limiting factor, however; thus it is 
probable tha t the herd would find adequate winter habitat away 
from the plantsite. 

Local populations of nongame species which might sustai n significant 
losses as a result of plant construction would include the sora, 
Wilson's phalarope, and black-billed cuckoo. Other nongame s pecies 
would also sustain losses, but because they are relatively common 
or losses relatively small, impacts to these species should not 
significantly reduce existing populations . 

3.2.2.2 Surface Mining 

Both short- and long-term habitat losses due to surface mining 

would result in proportional decreases in the numbers of animals 

present in the area. Resident species known to inhabit the 12,500-acre 

area scheduled for mining (1974 estimates) are also listed in 

Appendix H. 


Waterfowl present on SO acres of typical wetland during the 1974 

breeding season included 32 mallards, 22 pintail , 5 gadwalls, 39 shovelers, 
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•
and 14 blue-winged teal. Based on an average breeding success of 
about 50 percent for ducks in southwestern North Dakota (45), 
mining would result in an annual production loss of about 127 young . 

Only a ~ortion of the numbers listed in Appendix H for each species 
would bl lost or displaced at anyone point in time. Depending on 
the rapid i ty and success of recl amation, those species able to 
tolerate nearby human activity could reinhabit reclaimed areas as 
soon as 3 to 5 years after mining. Species intolerant of human 
activity or requiring native prairie habi~at would take much 
longer to reinvade mined areas if they return at all. 

The Nor th Dakota Game and Fish Department has provided data on the 
densi ties of some game and predator species that differ significantly 
from those found during the Woodward-Cl yde 
in Table 2-17 and 2-20. Based upon s ever a l 
the project area, Game and Fish Department 
f ollowing speci es are : 

Speci es 

Sharp-ta i l ed grouse 
Ring-necked phea sant 
White- tailed deer 
Mule deer 
Coyote 
Red fox 

Using these data, the 
would be displaced or 

Species 

Sharp-tailed grouse 
Ring-necked pheasant 
White-tailed deer 
Mule deer 
Coyote 
Red fox 

field study and shown 
years of censuses in 

estimates fo r the 

Population Densi t y 

6. 0 birds/mi2 
10.0 hens/mi 2 

0 .5 - 1.S/mi 2 
0 . 5/mi 2 
0 .3 - 0 . S/mi2 
1. 0 - 1.3/mi 2 

(spring) 
(spri ng ) 
(fal l ) 
(fall) 
(fall) 
(fal l) • 

number of animals of these species that 
lost due to the proposed project would be: 

Plantsite Minesite Total 

5 117 122 
10 234 244 

1 20 21 
0 5 5 
0 8 8 
1 23 24 

3.2.2.3 Water Intake and Pipeline 

Decreases in animal populations due to habitat loss from the pump 
station and water pipeline construction 'should be relatively small 
because of the small amount of acreage involved. Depending on the 
timing of construction, disturbance and/or destruction of nesting 
waterfowl and game birds would result. 

The operation of the pumping station would cause a constant, low
intensity noise. As a result, resident wildlife may avoid the 
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• area near the pumping station for an undetermined distance around 
it. 

3.2.2.4 Railr oad Spur 

~spo~se of animal populations to construction of the railroad 
spur would be a temporary loss or displacement of indi viduals 
followed by reinvasion of the ROW by those species ab l e to use the 
weedy vegetation that would become established and able to tolerate 
the rail activity. The weedy habit'at would be the relatively 
wide, permanent fence-row type which a variety of wildlife species 
often utilizes. Movement patterns of some species may be altered 
by railroad operation. Some accidental mortality may also occur. 

3.2.2.5 Product Pipeline 

Long-term impacts to waterfowl because of product pipeline construction 
would depend on the amount of wetland area lost. Care ful attention 
to reestablishing disturbed wetland areas would minimize any long-
term effects. Any permanent loss of wetlands caused by construction 
would result in a proportional reduction in the existing waterfowl 
population. 

• 
Short-term pipeline construction impacts to waterfowl would be 
disturbance of habitat, disturbance to waterfowl nesting and brood 
rearing, and nest destruction . Impacts to nesting waterfowl would 
be greatest in the latter part of May, in June, and most of July. 
In addition , total site disturbances may be greatest during this 
period as this is the time when the wetlands will have standing 
water and peripheral areas would be waterlogged. Greater work 
space may be required a t this time . 

Impacts to upland game during construc t ion would result f rom 
temporary habitat loss and nest destruction. Throughout much of 
the Drift Prairie and t h e Red River Valley, the brome and mixed 
grass associations of the railroad ROW are heavi ly used by birds 
and small mammals because virtually all of t he surrounding lands 
are used for agriculture . Impacts to ground nesting populations 
of sharp-tail ed grouse and gray partridge would again be greatest 
during the spring nesting season. Construction during late summer 
and fall would result mainly in a dispersion of upland game, but 
local population reductions may occur the following winter where 
adequate cover has not ye t redeveloped. 

• 
In some permanent pothol es and marshes, destruction of muskrat 
houses and dens would occur during construction if they are 
present on the ROW. Long-term popul ation reductions would result 
if existing water l evels are no t maintained , or if peripheral 
habitat was altered signi ficantly. 
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Other predators and furbearers, such as fox, coyotes, and weasels 
would be temporarily displaced from portions of the ROW during •construction to areas of unsuitable or already occupied habitat . 
Other birds and mammals which use old trees for dens, such as owls 
and racFoons, would be forced to permanently relocate where trees 
were rimoved and their populations would be reduced accordingly. 

Construction should not have much impact on big game except for 
temporary movement of the animals away from construction activity. 

Construction would result in the destruction of songbird and small 
mammal nestsites and dens, loss of habitat, and killing of some 
individual animals unable to run out of the path of construction 
equipment. Long-term impacts should not be significant after 
vegetation has been reestablished. 

No adverse impacts to endangered species from the product pipeline 
are anticipated because the route would be surveyed prior to 
construction. However, it is unlikely that any endangered species 
would occur within the railroad ROW. 

3.2.2.6 Analysis of Impacts to Terrestrial Fauna 

Animals displaced from the plantsite and areas of mining activity 
would immigrate into adjacent habitat that is probably at or near 
its carrying capacity for many species. The result would be a 
temporary overcrowding of adjacent habitat and a reduction in 
habitat quality until such time as death, reduced birth rates, or 
other natural population control factors returned populations to 
preinvasion levels. The net effect would still be a loss of 
individuals equal, or nearly equal, to the original number displaced. 

Noise and human activity associated with operation of the coal 
gasification plant and associated facilities would result in 
avoidance of adjacent areas by some species of wildlife. The 
effects of noise on wild animals are not well understood. Animals 
with large home ranges, such as most predators , are not expected 
to nest or rear young near activity centers, but it is not known 
whether the causes for this are due to noise or to human activity. 
Movements of some species, particularly antelope and white-tailed 
deer, would likely be adversely affected by increased traffic 
(rail and auto) and human activity related to plant and mine 
operation. Increases in the highway and railroad mortality rates 
of some animals such as the thirteen-lined ground squirrel and 
Eastern cottontail could also be expected. 

Direct bird mortality may occur from the stacks that would be 
constructed as a part of the gasification and powerp1ants. Birds 
that migrate at night, such as warblers and vireos, have been 
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• known to die i n l arge numbers from collision with this type of 
tall struc t ur e. Any bright l i ghts on t he stacks would serve to 
increase t he number of birds killed (46). (Potential i mpacts of 

• 


plant emissions on animals were dis cus sed in Sec t ions 3.1.1.3 and 
~.6.) 

Long-term changes in animal populati ons would occur due to mining 
activity because postmining habitats would differ cons i derably 
from premining hab i tats. Species which r e ly on prairie habitats 
during all or part of their lif e cycle would be reduced in overall 
numbers after mining because of the probable conversion of exis t ing 
prairie to agricultur al uses. Species such as upland plover, 
western meadowlark, gr asshopper sparrow, lark bunting, chestnut
collared longspur, Northern gr asshopper mous e , prairie vole , 
pronghorn antelope, and smooth green snake would likely decr ease 
in numbers. 

The post-mi ning acreages of wetlands and woodlands to be established 
in the area are not known at this time . For the reasons discussed 
in Section 3.2.1.2. , there is apt to be a slight increase in 
wetland area as a result of mining; the suitability of these areas 
for waterfowl and shorebirds would depend on the development of 
aquatic plant communities and macroinvertegrates to serve as food 
supplies. The amount of post-mining woody cover is largely at the 
discretion of the various landowners; any woody cover established 
would probably be exotic species that does not reproduce naturally 
in North Dakota. 

Woody cover provides important winter cover for many up l and game 
birds; thus, any decreases in woody areas would cause a corresponding 
decrease in upland game bird populations. However, the sharp-
tailed grouse requires native prairie veg e tation f or nesting 
cover, so populations of this species will likely decrease even if 
woody cover were reestablished . 

Repopulation of the mined area by predators would depend in part 
on availability of prey. Since many of the small bird and mammal 
prey speci es are well adapted to agricultural land use, they 
should readily repopulate reclai med land and a majority of the 
predators should also . There a r e some exceptions. Burrowing owls 
nest most often in prairie habitats and a decrease in the amount 
of prairie after mining would reduce the amount of nesting cover 
for this species. The great-horned owl , Swai nson's hawk, and 
Cooper's hawk nest in trees ; repopulation by these species may 
depend upon the amount of post-mining nesting cove r present in 
tree plantings. 

Songbirds which utilize wetl and habitats, such as yellow-headed 

and red-winged blackbi rds, may benefit slightly from mining if 
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appropriate communities become established in post-mining wetlands. 
Increases in agricultural habitat may also benefit those songbirds •adapted to agricultural land use such as the horned lark, house 
sparrow, and starling. 

AmPhibi~ns and reptiles which use wetlands may also increase 

slightly if the appropriate communities become established. The 

smooth green snake is found most often in prairie habitat and 

would not be able to adapt to postmining agricultural conditions. 


The influx of workers into Mercer County would cause an approximate 

30 percent increase in males between 18 and 54 years old. As a 

result, the number of hunters afield, particularly in public 

hunting areas such as the Hille State Game Management Area, would 

increase. This increase may be sufficient to cause local overharvest 

of some game animals. 


No endangered species should be effected directly by the proposed 

project because it is located outside the usual range of the 

endangered species resident in the State (Section 2.2.5.2). 


Overall, the impact of the proposed project on existing animals 
would not be of State or national importance except that it would 
be one of numerous small activities continuing to rapidly convert 
the remaining prairie and wetland (and its associated wildlife) to 
other uses (See Section 3.2.2.6 for habitat impacts). Unless 
mined land is reclaimed specifically for wildlife values, the 
reclaimed land actually provides very little for wildlife compared 
to minimal or , in some cases, no reclamation. Unreclaimed or 
partially reclaimed land from previous mining operations in North Dakota 
often supports native vegetation, much of it woody, wetland areas, 
and is relatively unaccessible to humans. Such areas currently 
provide important winter cover and relatively undisturbed refuges 
for wildlife. 

3.2.3 Analysis of Impacts to Aquatic Ecosystems 

a. Lake Sakakawea 

Construction of the water intake and pipeline to the pump station 

would temporarily increase turbidity, displace benthic communities, 

and release nutrients from the sediments within an estimated 


. 30-yard radius of the intake . Fish may temporarily avoid the 
construction area and plankton levels may fluctuate because of 
turbidity and nutrient release. The potential impact of construction 
on fish spawning and nursery areas is not fully known; however, 
initial studies by the North Central Reservoir Investigations Team 
(a joint EPA and Fish and Wildlife Service project) indicate that 
spawning is probably limited to a very few warmwater species in 
the area of the proposed intake. 
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During operation of the water intake structure the probability of 
entrai nment of larvae and young warmwater fish would be low when 
lake eleva tions are at or near normal levels (1,838 feet). Losses 
coul d be significant, however, dur i ng low water periods (1800 feet 
~levation or less) which might occur an average of lout of 8 years 
~74). Most adult and fingerling fish should be able to avoid the 
relatively l ow intake velocities (0.5 cfs at peak demand) . Macro
i nvertebrates and plankton would also be subject to entrainment . 

The loss of cold hypolimnetic waters may make an undetermined area 
around the intake unsuitable for cold-water fishes. Runoff of 
ground and surface waters from mining areas could increase siltation 
and mineralization in Renner, Beaver Creek, and Beulah Bays. 
Attempts would be made through impoundments to divert runoff to 
the Knife River Basin. However, runoff diver sion does not solve 
t he problem of increased siltation and mineralization but only 
changes its area of influence. Antelope Creek, which may be 
affected by such diversion, has recently been classified as a 
critical stream by the North Dakota Game and Fish Department 
because it provides excel lent forage f i sh producti on, northern 
pike reproduction, and a sport fishery near its mouth with the 
Knife River for Northern pike, channel catfish, and walleye. 

• The inf l ux of worker s and their families would increase fishing 
pressure on Lake Sakakawea. This should not affect the reservoir 
f~hery since present sport fishing is light in relation to 
reservoir size. 

b. Knife River, Spring Creek, and Antelope Creek 

Construction and operation of the gasification f acility and associated 
mine may increase siltati on and mineralization of Knife River 
Basin waters, particularly during periods of high-intensity storm 
runoff. The impacts associated with increased siltation might 
include reduction of both the kinds and numbers of organisms 
present, a limi tation of habi t at for macroinver tebrates, the 
smothering of fish eggs, and a r educt i on in the pr imar y productivity 
of the ecosystem. Increased mi neralization may also reduce the 
numbers and kinds of organisms present. In addition , s ome taxa of 
macroinvertebra tes and fish eggs may be susceptible to plasmolysis 
induced by osmotic pressure changes. 

• 

The proposed plant is designed no t to discharge liquid waste into 
surface waters. However, airborne emissions from the gasificati on 
plant which would be deposi t ed on the ground downwind from the 
plant may enter surface water s and accumulate in aquatic organisms. 
This impact canno t currentl y be quant ified but represents a possible 
long-term impact that may have i mportant ecological significance 
by introducing such hazardous materials as a r senic , mercury , zinc, 
lead, and s e lenium i nt o the var i ous f ood chai ns • 
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c. Product Pipeline 

The major impacts on aquatic ecosystems from the product pipeline 
would result from construction across waterways including the 
transphrt of equipment and discharge of hydrostatic test water. 
An adaitional factor would be the upland erosion from the construction. 
The impact of pipeline construction on water quality was discussed 
in Section 3.1.2.1; this section is concerned with the potential 
impact upon aquatic organisms. 

Silt-loading impacts would be temporarily detrimental to the 
maintenance and propagation of aquatic biota. The benthic community 
would be disturbed at the point of crossing and for some distance 
downstream because of increased sedimentation . Similarly, construction 
induced sediments may be discharged to surface waters via overland 
runoff , affecting the receiving waters at the point of discharge 
and for some distance downstream. Primary productivity of the 
affected waters would be reduced by the increased sediment loads ; 
however, these disruptions would be short-term, and repopulation 
of affected areas would begin after construction is completed. 

The primary impact to fish populations would be a temporary 
reduction in reproductive success. Any spawning areas at the 
crossing sites would be destroyed and spawning areas some distance 
downstream may be inundated by siltation. Most concerned fish 
species spawn from early spring through early summer and water
crossing construction at other times would reduce the impact. An •
added impact would be the destruction of fish by blasting during 
stream crossings. 

Potential biological impacts to the various groups of aquatic 
ecosystems defined in Table 2-16 are summarized in Table 3-17. 
Many of the potential impacts would be avoided by scheduling 
construction around wildlife and fishery reproducLive and migration 
periods whenever possible. 

3.3 	 Cumulative Impacts on the Socioeconomi,c Environment: 

ANGCGC-Basin Electric 


This section discusses the social and economic impacts of the 
joint construction and operation of the proposed ANGCGC and Basin 
Electric Projects. The project impact area has been chosen to be 
that portion of Mercer, Dunn, and Oliver Counties within a 30-mile 
easy commute radius of the plantsite. The northern and eastern 
portions of McLean County were excluded from the popUlation in
migration analysis because of the limited access across Lake Sakakawea 
to the project site. Although workers would commute from areas 
greater than the 3D-mile radius, the major effects would occur 
within that area, where the employment positions are created. 
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• TABLE 3-17 

Projected Bio l ogical Impacts to Aquatic Ecosystems 
Product Pipel ine 

/Group 

I. Drainage Ditches and 
II. Intermit t ent Streams 

III . I ntermittent Potholes 
IV. Perennial Potholes 

V. Rivers and Creeks 

VI. Major Rivers 

VII . Major Lakes 

• 

Canals 

Potential Impacts 

Minor fisheries impact 
Reduced fish reproductive success if 

crossed dur ing spawning 
Disruption of waterfowl production 
Disruption of waterfowl production 

and impairment of any fishery 
Disruption and siltation of spawning 

beds; the Knife River is of 
particular concern 

Dis ruption and siltation of spawning 
beds and disruption of fish 
migration. Of particular concern 
would be disruption of migrating 
Coho salmon in Missouri River 

Disruption of 600 feet of potential 
shoreline spawning grounds in 
Jrake Sakakawp.n 

Due to the recent and continuing influx of persons i nto the impact 
area related to other coal development i n the region , it was 
assumed for this statement that the impact area would have little 
surplus social and economic infrastructure capacity to absorb 
socioeconomic impacts associated with the expected new population 
influx . Thus, new facilities and service capacity would be needed 
to accommodate most needs of the new population. 

3.3.1 Economic Factors 

3.3.1. 1 Anticipated Worker Requirements 

a. Direct Employment 

The average annual number of workers needed for the construction 
and operation of the proposed gasification plant and associated 
facilities, powerplant, and both projects combined is projected in 
Table 3-18. Workers migrating to the impact area would be largely 
limited to those associated ~th cons t ruction and operation of the 
plants and mine; railroad and pipeline construction crews are 
highly mobile and rarely migrate to the project area for proj ects 

• 
of this size, and the pipel ine operations crews would be based out 
of the impact area . 
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---- ---- -------- -------- ---- ---- ---- ----

Construction is scheduled to start with 442 workers in 1978 and a 
peak of 3,049 construction and operation personnel (excluding •
product pipeline construction crews) would be reached in 1980. A 

second peak of 2,257 construction and operation workers is tentatively 

schedul~ to' be reached in 1984 due to the construction of the 

second .phase of the gasification plant overlapping with the 

completion of the second unit of the powerplant. The rapid and 

large influx of workers could create an inflated local economy in 

peak construction years. 


A tentative construction schedule is shown below: 

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 

ANGCGC (Phase I) 

Basin Electric (Unit I) 

Basin Electric (Unit II) 

ANGCGC (Phase II) 


The figures presented in Table 3-18 are the annual averages of the 

number of workers employed each year. During the year, the number 

of workers needed, especially for construction, could vary considerably. 

For example, the average number of workers needed for construction 

of the Basin Electric powerplant in 1979 is 582. However, quarterly 

estimates of manpower needs for that year are as follows : 


1st Quarter (DJF) 424 •2nd Quarter (MAM) 505 

3rd Quarter (JJA) 62 1 

4th Quarter (SON) 780 


Thus, the actual number of employed workers could vary either 

above or below the values in Table 3-18 depending upon the manpower 

requirements for a particular time period. Estimates of operations 

personnel are less subject to variation. 


Many of the construction workers needed for construction of the 

first phase of the gasification plant could find employment at 

other energy-related construction projects in the nearby area 

after completion of the proposed facilities, or they could be 

rehired by ANGCGC for the second phase of plant construction, now 

scheduled to start in 1983. Many of the construction workers and 


. their families, therefore, could reside in the area for up to 
9 years or more. 

The annual average number of construction workers needed for both 

projects, by skill, for the peak construction period is presented 

in Table 3-19. The total number required in the peak year is 

somewhat less than the sum of the catagories because peak uses of 

the various skills do not necessarily coincide with one another . 
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After cons truction, about 1 , 160 workers would be used for gasifi
cati on plant, powerplant, and mi ne operations. Most of t he 
occupa tions wo uld be classif ied as e ither maintenance or operations . 
Skills needed f or maintenance work woul d vary gr eatly ; the operatives 
~e those pe rsons who will actual ly hand l e the gasificati~n and 
power generation processes, thus s ome t echnical expertise and 
tra i ni ng wi l l be neces sar y. Mos t of t he skilled labor woul d 
probably no t be available l ocally. 

Table 3-18 highlight s t hree important aspects of the employment 
impact of the ANGCGC and Basin Electric projects. Firs t , peak 
direct em 10 ent would exi s t for on ly a shor t time and in two 
separate t i me periods. Two time per ~o s an - 985) 

• 

. ave the lar gest number s of temporary workers and would a l so be 
the most demanding on public and semipub l i c resources. Demands 
for these r esources would decrease significantly be tween 1980 and 
1983, and by 1988. If t he public and pr ivate service sectors 
overreact to the short term high demand, consequen t investment and 
development projects may be overstated or i nefficient upon r eturn 
to a more norma l economic base. Second t he phased constr uc tion 
of bo t h plants should help lessen s ome of the socioeconomi c i mpacts-
comp ared to simultaneous construc tion of both plants. n t 1r 2 

even wi t t e p ased construction program, t he s arp decreas e in 
the constr uctio emplo en t (about 1987) would have a consider a e 
impact on the tota e 0 0 Facilities · 'and services designed for 
the high demand periods would have to be r eadjusted to the more 
normal oper ational base . 

b . I ndi rect Emp loyment 

Indirec t employment (new employment caused by the inf l ux of di rec t 
workers and thei r families ) generat ed by the proposed ANGCGC and 
Basin Electric projects would also be s ignificant (Tab le 3-20). 
Indirec t employment would average abou t 1,272 wor ke rs between 1978 
and 1987 and woul d peak a t abou t 1, 660 workers in 1987. Peak 
i ndirect employment does no t co i ncide wi t h peak direc t employment 
because the number of indirect jobs gener a ted by operational 
workers is s everal t imes above t hose crea ted by construction 
workers. 

c. Total Employment 

• 

The t otal new employment in t he impact area, both direct and 
indi r ec t, which would r esult fr om t he ANGCGC and Basin Electric 
proj ec t s is also shown in Table 3-20. A peak to tal employment of 
about 4,178 workers would be r eached in 1980 before declining t o 
an operat ional phase employment of about 2,726. The same patterns 
discussed previous ly in s ections a . and b. above appear i n the 
total employmen t estimates. -- -
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TABLE 3-20 


Average 	Annua l Indirec t Employment and Total 
New Employment in Impac t Area •

Attr ibut able to t he ANGCGC and Basi n Electric Projec ts 

/ I ndi rec t Em:e loyment 
Dir ect Total New 

Year Construct i on Oper ation Subtotal Employment Employment 

1978 191 	 70 261 689 950 

1979 594 116 710 2065 2775 

1980 854 275 1129 3049 4178 

198 1 459 1062 1521 2317 3838 

1982 245 1080 1325 1616 2941 

1983 366 1080 1446 20 19 3465 

1984 422 1150 1572 2257 3829 

1985 412 1150 1562 2225 3787 

1986 341 1193 1534 2020 3554 

1987 94 1566 1660 1523 3183 


1988- 2015 0 1566 1566 1160 2726 


1/ 	 Multiplier s (ratios ) used t o gener ate the i ndirec t employment data are: 
Cons truction 0.30; Operat i on 1. 35 (68). •

3.3.1.2 Popul a t ion Impac t s 

Construction and operation of the proposed facilities would caus e 

a s i gnificant and r apid influx of workers and thei r families into 

the three-county impact area. The proj e c ted annual new populati on 

based on the to t al empl oyment generated by the pr oposed projects, 

and one possib l e dis tri bution among a r ea cities are s hown i n 

Table 3-21. It s houl d be emphas ized that t he distribution of the 

population among the area cities is only one hypothet i cal scenario 

and that the actual popul a tion distribu t i on could vary significantly 

from that present ed . The scenario is pr esented here as a reasonable 

possibili ty on whi ch the magnitude of the social and economic 

impacts can be asses sed . The population distribution scenario was 

based on such f actors as t he size of t he ci ty, distance from 

project site, existing recreational faci l ities, etc. Percentages 

of in-migrating wo r kers allocated to t he various communi ties 

were: Beulah-34, Hazen-32, Golden Va1ley-4, Pick City-I , Stanton
9, Zap-7, Center-5, Dodge- I, and Hal1iday-7. 


In- migrant population peaks of about 6,194 and 6,131 persons will 

be reached in 1980 and 1984, r espectively. A more normal operational 

population of about 4,743 persons would be attained i n 1988. Thi s 

population i ncr ease is in addition to that from the 440- MW Coyote 

powerpl ant . 
 •
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By 1980, it appears that the population of most area cities could 
more than triple from 1970 levels as a result of coal-related 
development . For example, by combining the values in Table 3-21 
with projections of the manpower requirements for the Coyote 
powerplant (71), it appears the population of Beulah could grow 
fro~ 1,344 in 1970 to about 4,685 in 1980. A more stable population 
in Beulah of about 3,426 would be reached in 1990. This same 
pattern would apply to the other impact area cities near the 
plantsite such as Hazen and Zap. 

3.3.1.3 Income and General Economic Conditions 

a . Personal Income 

The labor force required to complete the ANGCGC and Basin Electric 
projects would generate additional personal income in all phases 
of construction and operation. Income estimates for a future 
population are made with considerable uncertainty. Major causes 
of this uncertainty are inflation, labor demand/supply, and the 
permanent residence of the transient or temporary labor force. 
However, certain data can provide an insight into the impact that 
these developments might have on the purchasing power in the 
impact area. The following annual wage rates per worker (1976 
dollars) were based on Bureau of Reclamation estimates for the 
pertinent trades: 

1. Construction $21,500 
2. Operation and Indirect $15,000 

Using the above data and the tentative construction and operational 
schedule, rough estimates can be made of the direct personal 
income resulting from the two projects (in 1976 dollars). During 
the peak activity periods of 1980 and 1984 about $81.2 million and 
$66.6 million of personal income would be generated, respectively 
(Table 3-22). In disposable income (income after taxes) these 
values would yield $69.5 million and $57.1 million of additional 
disposable income in the impact area resulting from the proposed 
projects. 

Not all of the disposable income would be spent or remain in the 
impact area. Aside from that which would go into savings, etc., a 
significant amount of the disposable income may end up in the 
Bismarck-Mandan area because the closest large wholesale and 
retail trade centers are located there. Also, a significant 
portion would be sent by workers to those families residing 
outside the region. 

It is important to note the impact resulting from the termination 
of construction employment. Personal income associated with plant 
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construction would drop to zero from an average of $28.2 million 
received during the construction period. Another drop in personal •
income would occur in 1982 to $49.4 million from the 1980 peak 
$81.2 million. Post-1988 operations related income would be about 
$40.9 ~l1lion annually. 

Two major economic impacts to individuals would result from the 

proposed projects. The first would be in the form of job oppor

tunities and increased income for some. Construction activities, 

mining operations, plant operations, and new indirect employment 

would all be sources of these increased opportunities and incomes . 

However, not all persons in the impact area would benefit . There 

would be people whose occupational skills would not be utilized. 

In addition, the increase in local buying power would rapidly 

inflate the cost of living. Thus, those persons living on fixed 

incomes, or those with relatively low-paying jobs, would experience 

a significant decrease in their buying power. 


Families on the 25 farmsteads (about 100 persons) to be affected 

by the proposed project would receive compensation (See Section 4.1.4.4). 

Those who retain surface ownership can designate how they wish to 

have the land reclaimed. Thus, these families would experience a 

temporary loss of employment (but perhaps not income) and could 

benefit economically in the long-term by acquiring cropland via 

the reclamation process from present grazing land. 


b. Labor Force and Wage Structure • 
The number of jobs created represents a major addition to the 

existing blue collar and farm labor force of about 15,000 within 

75 miles of the plantsites. Even with extensive immigration of 

workers, changes in the occupational structure of the existing 

population would result. Most of the new construction workers 

would have to be recruited from other jobs. This would create an 

increased demand for blue collar labor which may, in the short run 

at least, drive up wages . Firms facing a shortage of labor would 

either recruit over a wider a~ea, improve productivity, or reduce 

business activity. 


Many farmers may find new part-time employment (particularly under 
the area of new indirect employment opportunities) to supplement 

farm income. In 1969, 17 percent of North Dakota farmers worked 


. 100 or more days off the farm. This is significantly lower than 

the 40 percent average for all u.S . farmers and may have been due 
partly to the absence of opportunities . 

Upon termination of construction, surplus labor would exist to a 

degree dependent upon the availability of other employment opportunities 

in the area. Some of the construction workers might seek operational 
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jobs in the plants; others would leave the area and seek employment 
elsewhere. 

North Dakota average wages for manufacturing production workers 
<J.4.75/hr) are lower than national wages ($S.17/hr) based on 1976 
figures. An influx of high-wage jobs into a low-wage area could 
escalate the wage rates of nonproject employees such as seasonal 
farm labor. Increased income per capita in the area woul d i ncrease 
demands for goods and services and prices would rise. 

In short, economic forces can serve to increase wage rates in some 
sectors and not in others. This would cause a redistribution of 
income toward those persons employed or associated with employment 
in energy related sectors . Persons living on fixed incomes or not 
engaged in energy related endeavors would be especially disadvantaged 
as inflation occurs. 

Termination of construction could result in a significant amount 
of excess labor in the area which would lead to reduced demand for 
goods and services. This could add to the possible unemployment 
problem within the impact area. It is possible that other developments 
under construction could absorb some of the unemployment; how much 
excess labor they could absorb would depend on the number of 
developments and their timing, and this cannot be predicted at 
this time • 

c. General Business 

One critical factor associated with the construction and operation 
of the proposed facilities would be the rapid increase in demand 
and services that would arise. Retail trade facilities, amusements 
services, motels, housing, etc. , would all be in short supply 
during construction. False impressions of rapid prosperity could 
lure some entrepreneurs into starting businesses during the construction 
phase only to see them fail once the construction f orce leaves. 
Conversely, in view of the exper iences associated with other 
inflated economies i n the Upper Missour i Region, some businesses 
may be reluctant to expand and insufficien t market capacity would 
exist . 

d. Pr oduc t Pipeline 

In g~neral, the product p i peline cons truct ion pe r iod would cause 
some di srupt i on wi thin the are a of the r a i l r oad ROW i n urbani zed 
areas. Cons t ruc t i on s houl d not permanently af f ect land use adjacent 
to the ROW in thes e urban a r eas. The proposed pipeline woul d 
cross primary r oads, collect or roads, and some ma j or highways. 
Some of t he r oads t o be crossed , primaril y located in urban areas, 
have publi c ut ili t ies withi n their ROW; some of these utilities 
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(e.g., sewers, water l ines, gas lines, and telephone and electric 
conduits) may be temporarily disrupted. • 
Facilities located in the railroad ROW, such as grain elevators, 
graineries, and warehouses, have driveways and parking areas that 
are)til!zed rather extensively during the harvest season. If 
these areas are crossed during the harvest season, some inconvenience 
would result . If necessary, alternate access could be provided. 
The proposed pipeline would also cross the various railroad tracks 
(e.g., mainline, spurs, etc.) as required and may cause some 
temporary disruptions in service. 

The proposed pipeline would avoid all existing major structures 
and no major facilities would be demolished or relocated as a 
result of the proposed construction. Some smaller structures 
within the railroad ROW (i.e., tool sheds, storage sheds, etc.) 
may be relocated or demolished if necessary. 

Materials such as fencing, wire , cable, tile , tile support, gravel, 
concrete, repair parts, and small tools would be purchased locally 
when feasible. Materials such as gasoline, diesel fuel, oil, and 
grease would likely be purchased through contracts with local 
suppliers; material s such as weldi ng rods and pipe would not be 
available locally and would be pur chased elsewhere. 

Pipeline spread crews a r e primarily specialized work forces requiring 
special skills and experience but some unskilled workers would be 
required. Most of t he work force hired from the local area would •
be of the unskilled category, and would be about 30 percent of the 
work force. 

The average weekly payroll per construction spread (300 workers) 
would be about $125 , 000 ; about 40 percent of this would be spent 
by workers in the local communities. This amounts to a total 
expenditur e by worker s of about $4.5 milli on during the 6-month 
construction period . The local t ax base would a lso be benef i ted 
by the capital impr ovement within i ts taxi ng jurisdiction. 

3. 3. 1 . 4 Summary and Analys is of Economic Impacts 

The establishment of the proposed ANGCGC and Basin El ectri c projects 
in the impact area would have a signifi cant impact on t he regional 
economy. This i mpact would be f ocused pr i mar i l y on the cities, 
towns, and commercial areas loca ted near the deve l opment site. 
Stanton, Center , Zap, and particularly Beulah and Hazen would 
exper i ence a per i od of r ap i d growt h . This type of s hor t -term 
economic growth i s char ac terized by a shif t in the regional employment
occupational structur e to a predominant ly cons t ruc tion- indus tr i al 
labor base. This shift would i ncrease popula t ion , wages , and 
economic oppor tuni ty in the area . 
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Increased popul ation would stimulate the demand {or housing, 
phones, power, water, sewage services, police and ~ire protection, 
education and other public facilities (see next section). Increased 
wages would stimulate the expansion of the service industries such 
ap dry cleaners, barbers, theaters, fast foods, restaurants, bars, 
bowling alleys, etc . More money circulating in the regional 
economy would increase retail sales, investments, savings, and 
bank deposits, thus stimulating the growth of financial-banking 
institutions in the region . 

The influx of the t ransient labor force associated with the product 
pipeline would also increase demands for commercial goods and 
services in local communities near the pipeline construction, and 
some local public and semipubli~ services. These public and 
semipublic services would include water and sewer facilities, 
recreation, health services, utilities, and fire and police protection. 
The transient work force on a mainline spread would be in excess 
of 300 workers. This work force and their family members could 
place a temporary strain on the services of smaller communities. 
In this case, short-term (on the order of 90 days) adverse impacts 
could occur. 

• 
Increased demand for goods and services, increased wages, and 
increased cap i tal in circulation would inflate the local economy. 
Selected portions of the local economy would realize monetary 
benefits; others would experience decreases in their buying power 
directly proportional to the rate of inflation. Welfare enrollments 
could increase as a result. 

Increased economic opportunity in the region would necessitate 
training or retraining much of the unemployed labor force . In the 
short term, new skills and training woul d increase the standard of 
living of the general population. However, in the long term the 
region would be characterized by a specialized economy wi th a 
skilled, t echnically-oriented l abor force. This type of regional 
specialization is particularly sensitive to cyclical changes in 
demand for products or in the substituti on of other resources to 
meet energy needs. Fluctuati ons in the local economy may a l so 
occur with a deple tion of t he mor e accessible coa l reserves. 

3.3.2 Impacts on t he Socioeconomic Infras truc t ure 

3. 3. 2 .1 Housing 

• 
There would be a significant influx of i n-migra ting workers seeking 
housing ac commoda t ions in t he nearby towns within t he i mpact area. 
Table 3- 23 summari zes the number of housing uni ts requi red in the 
three- county maj or tmpac t ar ea based on the ass ump t ion tha t one 
dwelling would be required f or every in-migrating wor ker (both 
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direct and i ndirect workers ) . It should be r emembered that the 
distr i bution of workers among the area cities i s only one possible 
distribution and t hus , housing needs for a par ticular c~ty could 
vary considerably f rom t hat shown in Table 3-23. 
)

The new hous ing can consist of s i ngle-family dwellings, multiple-
f amily dwellings , or mobi l e homes. I f the proporti on of the new 
units is assumed to be 25 percen t s i ngle-family units, 25 percent 
multif amily units, and 50 percen t mobile homes (4), the approximate 
housing needs for each of the impac"t area cities for the peak 
popul ation year (1984 ) are lis t ed in Table 3-24 . " 

The actual distr i bution of housing among cit i es could vary considerably 
from t he hypothetical scenario in Table 3-24. For example , i f 
housing and l and prices are excess ivel y high i n cities near the 
plantsite, l arge mobile home par ks or new subdivi s ions could 
develop in communities f ar t her f rom t he plants but still within 
reasonable commuting distance. Other fac tors that could also 
influence the distribution of housing needs would be the size of 
the town, presence of shopping cen ters, quality of schooling, 
availability of fuel, availab i lity of recreation fac i lities, etc. 

• 

At an average of $35 ,000 per new permanent dwel ling unit (72)1/ , 

a total of about $96 milli on would be spent on permanent housing 

for the operational level of empl oyment . 


A construction camp woul d be provided by ANGCGC to house about 
20 percent of the peak construction force plus seasonal peaks. 
The camp would accommodate most l y single workers, short-term 
workers, and wo r kers liv ing in the impact area during the work 
week but commuting to t heir homes outs i de the area on weekends. 
The camp would lessen the need for new temporary housing in area 
cities during peak constructi on by about 400 units. The 60 percent 
in-migrant wo r ker projection takes into accoun t t he presence of 
the construction camp . 

No construction camps are planned for product p i peline construction; 
therefore, nonlocal workers woul d either p r ovide their own living 
quarters in the f orm of mobile homes and rent space fo r their 
mobile homes, or would procure temporary housing in the area. 
Table 3-25 lists the to t a l number of t empor a r y housing units 
avail able, and the vacancy rate f or 1970 for each of the counties 
invol ved. Although thes e figures indicate the general availability 
of housing, ~hey may not be representa t ive of the more rura l areas 
affected by t he proposed route . Nonlocal p ipel ine workers could 
t ake up much of the available t emporary hous ing in local areas 
result ing in a short-term (60-day) shor tage of tempora r y housing 
f or other purooses. Many nonlocal workers woul d own mob i le homes 

• 1/ I ncludes a 40-percent inflation factor for t he 10-year cons truction 
period . 
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TABLE 3-24 

A Scenario of New Housing Uni t Needs of Impact Area Cities 

Dur i ng the Peak Popul ation Year (1980) );/ 
 • 

./ 

Tota l New/
City' Housing Singl e-Fami ly Multip l e-Fami ly Mobile Home 

' Beul ah 1421 355 355 711 
Hazen 1337 334 334 667 
Golden Vall ey 167 42 42 83 
Pick City 42 11 11 20 
Stanton 376 94 94 188 
Zap 292 73 73 146 
Center 209 52 52 105 
Dodge 42 11 11 20 
Ha lliday 292 73 73 146 

1/ 	 Assumes 25 percen t sing l e-family units, 25 pe rcen t multip l e-fami ly units , 
and 50 percent mob i le home. I ncludes wor ker s livi ng in cons truc t ion camp . 

and would onl y r equire t empor ary tra iler spa ces . In the Mer cer

McLean County area t hese workers may take up tra i l er spaces desired 
 •by va cationers, bu t t his should not be a problem e l sewhere along 

the route. Local wo r ker s woul d have their own existing housing. 


3. 3. 2 . 2 Educat i on 

The 	 large i nf l ux of new empl oyees and t he i r f amili es would exert 
considerable pressure on exist ing educat i onal facilit ies and 
result in over c r owding. Crowding would, t empor arily at least, 
decrease educational quali t y. Each of the nine ci ties i n t he 
impact ar ea fall s wi t hi n a separ a te s chool district. On the short 

term, taxes in t hes e distric t s could l ag behind t he need f or 

expansion of the a r ea s chools. Over the l ong t e rm ( i .e. , a f ter 

the plant begins operati on ), taxes would increas e t he f unds 

avail able for educa tiona l needs and could eventually increa s e 
educational quality. 

Assuming that t he new popul a t i on would be compr i s ed of 19 percent 

students enrolled i n elementary schoo l s and 7 percent s t udents 

enrolled in high schools (72) , t he p r ojected annua l increase i n 

student enrollment i n each of t he af f ected s chool dis t ric ts is 

shown in Table 3- 26. Agai n it should be emphasized t ha t the 
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• 
TABLE 3-25 

INVENTOR Y OF TEMPO RARY HOUSING FOR NORTH DAKOTA COUNTI ESa 

J 

COUNT Y YEAR ROUND UNITSb VACANCY RATE c 

MERCE R 2,161 19.2 

OLI VER 767 20.3 

MC LEAN 3.917 8.0 

WARD 14,361 5.0 

MC HENRY 3, 169 17.9 

SHERIDAN 1,118 ZERO 

PIERCE 2,046 9.7 

BENSON 2,596 12.3 

RAMSEY 4,313 8.9 

NELSON 2,196 12.7 

GRAND FO RKS 18,074 5.3 

WALSH 5,174 5.5 

aADAPTED FAOM : U.S. DEPT. COMMERCE, 1972. COUNTY AND CITY DATA 
BOOK. A STATISTICAL ABST RACT SUPPLEME NT. 

• 
bTOTAL YEAR ROUND UNITS EXCLUD E SEASONAL OCCUPANCY OR 

MIGRATORY LABOR. 

c;,ERCENT OF TOTAL RENTAL IJNITS AVAILABLE YEAR ROUND. 

figures are based upon a hypothetical distribution of the incoming 
population and that the actual new student popul a t i on in a given 
district could vary significantly from that shown i n Tabl e 3-26. 
Also, the figures do not i nclude any incr ease in populat ion in t he 
impact a r ea due to other coal-re l ated developments in the region. 

The addition of about 1,600 school childr en to impact area schools 
by 1980 imposes significant problems. Based on a teacher : student 
ratio of 1 :30, some 54 new classrooms and related facil i ties would 
be required by 1980. After the popula t ion stabilizes in 1988, 
about 41 of these classrooms would still be needed; any excess 
could be of a temporary nature . At 140 ft. 2/student and $40/ft. 2 , 
school · facili t i esfor the _additional ..students could:..require 
expenditures of about $9 mil lion by 1980. 

3 . 3.2. 3 Health Services and Safety 

a. Health 

• 
Health care facilities in t he area would be significant ly impact ed 
by the populat i on inf lux. Assuming the need for one hospital bed 
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for each increment of 200 persons, about 24 new bed$ would be 
required to accommodate the stabilized population and operational 
labor force in 1988. This could be done either by expanding the 
present 39-bed hospital in Hazen or building a new facility. Over 
the pea~ construction period an additional eight beds would be 
needed~or the temporary personnel peak. 

If the present u.s. doctor-patient ratio of 1 doctor/700 persons 
is used, about nine additional doctors would be needed by 1980, 
with one additional doctor by 1984. About seven physicians would 
be required for the operations-related population after 1988. 
Because of the rural nature of the impact area, it is considered 
difficult to recruit the physicians necessary for adequate health 
care. 

Initially, at least, existing medical facilities would be overcrowded. 
It is possible that hospital emergency room facilities would be 
particularly stressed because as people find it difficult to 
obtain a family doctor, they would use the emergency room for 
routine treatment (73). ANGCGC would have a nurse at the plantsite 
to provide emergency first-aid and to handle minor health problems 
of workers. 

It is possible that rates of alcoholism, suicide attempts, divorce, 
and mental health problems would increase in the impact region 
(73) (See also Section 3.5.2.8). Since both the mental health 
outreach worker in Hazen and the mental health care center at •Mandan are currently working at capacity, additional mental health 
services would be needed. 

The likelihood of having adequate medical facilities and personnel 
available during the construction period is low because existing 
facilities are already near capacity and funding would lag behind 
growth. Also, it is extremely difficult to recruit medical personnel 
for rural areas in the region. 

b. Safety 

Plant and mining operations would have a direct effect on local 
safety conditions since a necessary corollary of any industrial 
development is the introduction of new and different safety 
hazards for people employed in the operation. Increased risks to 
the health and safety of resident s and employees would be associated 
with many aspects of the operations of t he plants, especially coal 
handling and blasting, the presence of f l ammable materials, and 
increased truck and automobile traffic. Some s i gni£icant amounts 
of coal dust may be produced during blasting, loading, hauling, 
coal stacking, and reclaiming operations . This could have an 
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effect on the respiratory heal th of t h e emp loyees. The companies 
involved would be r equired to obey applicable regulations on 
employee health. 

/ The pri mary potential s afety hazard associa ted wi th the gasifi 
! ca tion process equipment and process streams would be from po t ential 

leaks or spills of l iquids or gases . Oxidi zing agents would be 
present within the gas processing system. Also, there is a l ow 
pos s i b i lity of an explos i ve mix~ure occurring i nside the proces s 
components. Should a leak occur in any of t he system's p iping , 
vessels, etc . , a combustible mixture could develop outside t he 
process uni t s. The likelihood of s uch a l eakage is extremely 
small . 

• 

Other safe ty hazards would be asso ciated with t he presence of 
f l ammable mater i als at the pl ants i t e . Many gasification p rocess 
byproducts and chemicals, such as oils , t a r s, naph tha , me thanol, 
and pheno l s are flammable . The probab i l ity of accidents f rom 
handling these substances shoul d be ver y low as the petrochemical 
industry has consider ab le experience handling t hese s ubstances. 
Additi ona l hazards are associated with t he poss i ble l eakage of 
toxic ma t erials, such as hydrogen sul f ide and ammonia, which can 
be lethal in hi gh concentra t ions . For bo th fire and t ox i c gas 
hazards, the distance of the plan t f r om popul a t ed are as should 
prevent injury to pers ons or pr operty of f the p l antsite . 

The considerable increase i n l ocal traf f ic may a ff ect l oca l hea l th 
conditions, both with respect to increased traff i c acc i dents and 
air pollution . Tr a f fic on some local highways would increase many 
times over. Because mi l es trave led are posi t ively correlat ed with 
the number of accidents, t his t oo would be a negat ive safety 
impact of the proposed projects. 

The product gas pipeline would be c l ose to the shoulder of the 
roadway where the r oute crosses the Snake Creek embankment. 
Although the possibil ity of an explosion or r upture of the pipeline 
at this location is remo te , if such an explosion or rupture did 
occur, it could have serious negative effects on public safe ty . 

3.3.2.4 Government Services 

• 

The police and fire departments in t he i mp act area would require 
additional personnel to provide adequate protection. Using the 
na tional average of 1.9 police officers per 1,000 people, about 
12 addi tional of fi cers would be needed by 1980 in the impac t area. 
Abou t 8 additional of f icers would be needed for the post-1 988 
opera t ional l evel . Based on 1 additional fir eman per 1 , 000 pe r s ons 
6 additional f iremen would be ne eded by 1980; thi s would drop t o 
5 by 1988. The rapid population growth may requi r e not only 
addit i onal firemen, but a change from volunteer to paid fo rces . 
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In organized communities adequate police and fire protection could 
be made available; however, it is unlikely that either adequate •
fire or police protection would be available to any unregulated 

,. 	 development in the area. Widespread unregulated development is 
unlik,ly because of strict zoning regulations in the affected 
counties, but some development outside the organized communities 
would occur (See Section 2.1.4.5 for current land use regulations). 

3.3.2.5 Utilities 

Facilities for such items as telephones, gas, electricity, water, 

and sewer service would also be stressed by the development asso

ciated with the population influx. Each new dwelling unit would 

require electricity, water, and sewer service. The existing water 

distribution and treatment would have to be expanded in most 

impact area cities as would many existing sewage treatment and 

disposal systems. 


It may take several years for these services to catch up with the 

population growth unless adequate capacity is constructed in 

advance. The impacts that would be associated with inadequate 

services include possible drinking water contamination, water 

rationing, substandard dwelling units, possible increase in 

water-borne diseases, and inconvenience to the consumer. Expend

itures would have to be made for storm drains , water distribution, 

and sewage collection facilities. 
 •

3.3.2.6 Transportation 

The main effect of the proposed gasification and powerplants on 

local transportation will be increased traffic. Employment of 

3,049 workers during the peak construction period and an average 

of 1,160 during operations would have significant effects on 

existing roads. Added to this would be an increase in vehicle 

ownership brought about by wages paid to employees. 


ANGCGC and Basin Electric would provide a rail spur to transport 

supplies and products to and from the plants . The majority of 

heavy freight would be carried by rail due to convenience and 

economic considerations. However, local truck traffic would be 

increased due to small commodity shipments to the area. 


The project work force would require automobile access to the 

plantsites. Due to the increased traffic on the major traffic 

routes of Mercer County, many roads would require resurfacing once 

or twice during project construction. Taxes paid on the plant 

facilities, vehicles, and fuel would provide some additional 

revenues, but they would not defray all such costs (113). 
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Some disruption of exis t i ng secondary, unpaved roads woul d r esult 
from the proposed development (Figure 3-4). Count y Road 13 would 
be blocked by the gasifica tion plant and County Road 14, west of 
the .plantsite , may be excavated due to surface mi ning . Alternate 

/ r oads would be constructed a r ound t h e plant and through the mine; 
j 	 thus , i nconvenience to us er s of t hes e roads should be small. Coal 

haul trucks from Hine 2 wo uld cross County Road 11 and an overpass 
would be cons tructed to separate mi ne and county road t r affi c . 
These local count y roads gener ally carry only small amounts of 
local t r affi c and some recreat i onal traff ic to Lake Sakakawea. 
There may be i ncreased traffic by commuter s on s e condary roads 
between t he plant and Pick Cit y if the project is constructed . 

There should be a moderate increase in passenger t r a f fi c at the 
Bismarck Air por t due t o the proposed proj ects. Beulah 's general 
aviation airpor t would experience a s ignifican t increase in air 
traffic . 

• 
All produc t p i peline construc tion activities , inc luding the 
movement of equipment, would be coordina t ed wi th the railroad. 
However, public roads woul d be used to provide access to the 
construction s i te and thi s woul d result in a short-term increase 
in local t raff i c levels. It i s no t likely that the increase in 
l ocal traffic would require additional public funds for public 
highway cons truction or mai n t enance. 

3. 3.2 . 7 Recreation 

It is expected that the proposed development would cause a significant 
increase in demand on existing r ecr eational facilities in the 
region , and t ha t r ecreational demands woul d be greatest on nearby 
Lake Sakakawea and f or i ndoor recreational facilities . Table 3-27 
shows mi nimum recommended r ecrea tiona l standards for North Dakota 
(109) and the additional faci lities that would be required to 
accommodate the population increase associated with the proposed 
project s . 

Lake Sakakawea , es pecially t ha t portion di rectly north of Beulah, 
would recei ve a lar ge inf l ux of persons seeking swimming, boating, 
fishing , and hunt ing opportunities. Access to the lake is provided 
at three points north of Beulah near the Hille State Game Management 
Area . These acces s poin ts will probably become overcrowded during 
the summer thus creating such problems as a decrease i n the quality 
of the recreationa l experience, Ii t ter, vegetati ~. damage to the 
Game Management Area, and increased possibilir y - "ecreational 
accidents. 

• 
Visi tation of Lake Sakakawea State Park would also i n cr ease 
compounding already overcrowded conditions . Demands might a l so 
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• TABLE 3-27 

North Dakota Recommended Min imum Recrea tion Standards 
and Facilities Requir ed in Impact Area 

During Peak Cons truction Year (1980) 
) 

.' Additional 
Faciliti es Recommended Standards Facilit i es Needed 

Park Space 1 acre /75 persons 83 acres 
Pi cnicking 3 acres / l ,OOO pe rsons 18 acr es 

7 tab les/acre 126 tables 
Campgrounds 15 campsites/ l,OOO persons 90 campsites 
Baseball 1 diamond /2 , 000 persons 3 diamonds 
Tennis 1 cour t/2,000 persons 3 courts 
Basketbal l 1 cour t /l , OOO per sons 6 cour ts 
Track 1 fie ld /8,OOO persons 1 field 
Volle ybal l 1 court/2,000 person s 3 courts 
Horseshoe 1 court/ l,OOO persons 6 courts 
Swimming Pools 1/7 ,500 persons 1 pool 
Wading Pools 1/8,000 pe'rsons 1 pool 
Archery, Trap, Skeet 1 range/7 , 500 persons 1 range 
Golf 1 hole / 800 per sons 8 holes 
Playground at least 1 1 playground 

• 
increase signi f i cant ly a t Theodore Roosevel t National Park and the 
Little Missouri Grasslands. 

Current indoor r ecreat i ona l facilities in i mpac t area cities are 
not adequate to mee t the projected increas ed demand. However, it 
i s likely tha t private ent epreneurs would take advantage of 
opportuni ties by opening new faci l ities t o satisfy some of the 
demands tha t woul d result fr om the i ncreased population . 

New parks and other public r ecrea t ion f aci l ities would be needed. 
At an average annual per cap ita cost of $9 ( 72) , about $45,000 
woul d have to be spent annually to provide adequate publ i c park 
facilities fo r the pos t -1 988 population. It i s expe c ted that 
r ecr eation f acilities would be crowded dur i ng peak construc tion 
activi ty. 

3.3.2.8 Summary and Analys i s of Infrastructure Impacts 

• 
The inf r astr uc t ure in the impact area would exper ience i ncreas ed 
pressure from the anticipated population influx . The most severe 
pressures would be experienced during the fir st 8 years of development. 
After that time the influx would have begun to l,evel of f, and a 
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more stable population would be reached by about 1988. In many 
cases, there could be a lag time between the need for a service •and the provision of that service. Facilities requiring tax 
revenues would be especially sensitive to this time lag. 

The ,~eve~ity of the socioeconomic impacts discussed above depends, 
in part, on the degree that local communities plan for, and construct 
in advance, the facilities necessary to accommodate the population 
influx. Some monies needed for the construction of the facilities 
could be obtained from coal severance -tax funds and other sources; 
if these sources are utilized, many of the impacts would be lessened 
accordingly. 

A Mercer County Task Force has been organized to bring county 
citizens together to assess socioeconomic impacts from energy 
development and to advise the County Commission as to possible 
methods of preventing or lessening these impacts. Chairmen of 
committees working on specific problems are appointed by the 
County Commission. The Task Force would coordinate planning 
activities, serve as a clearinghouse, and seek Federal and local 
assistance. Such a body could serve to effectively lessen impacts 
if it is able to function properly but the planning process in 
Mercer County is complicated by the scope of the proposed energy 
projects , long established municipal rivalries, and limited economic 
resources and expertise. Prevention or reduction of socioeconomic 
impacts in Mercer County could depend on the effectiveness of this 
Task Force. • 
Front-end funding for facilities and services needed to prevent or 
reduce socioeconomic impacts i n the involved counties is a serious 
problem that needs solution . Some funding from coal severance tax 
funds was received in 1976 for expansion of educational facilities 
in the Stanton ($251,000), Beulah ($185,000), and Hazen ($456,000) 
school distr i cts. Also, the cities of Beulah, Hazen, and Zap have 
received $275,800, $184,000, and $104 , 000, respectively, for water 
system, sewage disposal, and other improvements. In addition, 
Mercer County received about $225,000 in 1976 from their share of 
the severance tax, but all of these monies are only a small part 
of what would be needed to substantially reduce impacts resulting 
from energy development. Coal conversion and other taxes on the 
ANGCGC and Basin Electric plants would more than double Mercer 
County's current tax revenues after the plants are in operation, 
but there is no provision in State law for prepaying these taxes 
to provide front-end financing. 

The 1976-1977 Legislature made several changes in the allocation 
of coal severance and conversion taxes (see Section 2.3.2); i t now 
seems probable that after a few years of plant and mine operation 
that adequate monies for community services would be avail able. 
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• It does not appear, however , t ha t t he legislative changes wi l l 
s ol ve the problem of front-end f inancing. I mpacted count i es, 
ci ties , and school di stric t s can borrow f r ont-end moni es from the 
Trust Fund but s uch borrowing incurs a l ong-term deb t at 6 pe r cent 
Jnt eres t and is a last resort f unding s ource ( i .e., ent ities 

Iwi shi ng to make loans must have explored pr i va te sources and been 
unable t o find adequate money at reasonable i nter est r a t es or be 
bonded t o capacity). Moreover, t he f und is onl y expe c ted t o have 
about $4 mi llion availabl e f or loa.ns bef ore .1980 . 

The area 's rapid growth, i f t he proj e c ts are impl emented , woul d 
cause a cons i derable amount of i n ternal s t rain. New res i dents of 
the ar ea would br i ng in new ideas and some of the conse r vat ive 
values of t he present communi t y would be t hreatened by these new 
i deas. This i nternal st r ess coul d cause considerab l e controversy 
r elating to education, public health , tax , zoni ng , and l and use 
issues. 

• 
A popula t ion increase requires elabor a tion and di fferen tiation in 
the social structure to accommodate new participant s in the system. 
As new positi ons withi n the exis t ing s ocial structure are created, 
new roles, role expectations, and r ole behaviors emerge. Commu
nications become more complex and the poss ibili ty of misunderstandi ng 
increases . Existing in-groups may be streng t hened by the sudden 
appearance of newcomers who, because o f their transient nat ure, 
may have difficulty in j oining existing community groups , both 
f ormal and informal. Some resentment and polar i za t ion of groups 
is typical. Existing systems, which have regulated behav ior 
between and within es t ablished groups i n a communi ty , become 
strained as the necessity f or dealing wi t h new residents emer ges. 

A population decrease produces effec ts within the s oc i a l str ucture 
as well. A de cl i ning populati on causes a consolidation i n t he 
social str uc t ure and an accompanying concentrati on of position 
functions i n fewer participants. During the transitiona l per i od , 
functions which had been rou t ine may not occur because of ambiguity 
in role functions . Some social disruption is inevitable under 
such condi t ions. 

• 

A s econdar y effec t of population i ncreases and declines occurring 
within a short time f r ame is a decr ease in the eff ec t iveness of 
existing norms. Norms a r e the shared def i ni tions of appropria t e 
and i nappropriate behaviors. Sociologis ts use the t e rm "anomie" 
for a state of r e l a tive deregulation or no rmlessness in a s ocial 
system whe r e a consensus of norms no longer exists. Such a condition 
is experi enced by participant s va r iously a s feel ings of aliena ti.on, 
powerlessnes s , meaninglessnes s , estrangement, being control l ed by 
power ful outs i de s ources, and isolation . Such a decline in the 
effec t iveness of normative regulation can be expected as a res ult 
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of population changes associated with the proposed projects. 
Anomie is closely associated with increased suicide, criminality, 
alcoholism, and other social problems. 

The ~creases and declines in population projected for the study 
area over the next 11 years, and the primary and secondary social 
eff~cts of development, are substantial. Effects of the kinds 
noted above can be expected to occur as a result. However , such 
changes would occur in any existing social system, but at a much 
slower rate and a~lowing some time for "readjustment of personal 
norms. 

In the existing community, success, upward mobility, status, and 
economic development are dominant cultural values. Attitudes 
favoring maintenance of small-town life are present. Current 
access to goals associated with values among residents of the 
impact area is reasonably high. 

Future conditions without the developments would likely be perceived 
as adverse among residents in the impact area. The perceived 
likelihood of improving access in the economic structure depends 
largely upon increased development of coal in the area. Residents 
of the area are well aware that plans for such development exist. 
Expectations for economic advancement have developed accordingly. 
Thus, a continuance of existing economic conditions due to the 
lack of development would occur within the context of rising 
expectations. The resulting disparity between what was valued and 
expected versus that which would occur without development would 
be very large. Substantial frustrations and disappointment could 
result. 

Perceived future conditions with the proposed development would 
not result in this kind of disparity. On the contrary, the perceived 
access to economic go~s implied by the current value structure 
would be enhanced with the development . The number of positions 
in the opportunity structure would increase, affording more choice 
and a wider variety of ways of attaining valued economic goals. 

The social control structure--the institutional structures which 
collectively sanction behaviors--would be affected by the proposed 
developments. As the number of participants in any social system 
increases, there is increased pressure upon the sanctioning 
institutions. The population changes projected for the impact 
area would requ~re substantial expansion of local authorities who 
are responsible for maintaining social control. Under the social 
conditions anticipated, it would be more difficult to maintain 
regular, predictable, and fairly distributed sanctions for normative 
violation. It would, however, be more important to sustain orderly 
social l i fe than r egular ity , predi ctability, and fairness of 
sanctions produced. 
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• 3 . 4 Impac ts on the Soc i ocul tural Environment 

3 . 4 .1 Impac ts on Indi an People 

Because the Fort Berthol d Reser vation is 8 miles tram the proposed 
&isificati on complex at i t s closest point , some di r ect impacts to 
the reserva t ion would be inevitable. The l argest potential environ
mental impac t wou l d be an intermittent reduction of air quality 
and v i sibility on the reservation f r om the proposed plant . The 
reser va tion i s on the upwind s i de of t he p lant, but about 30 percent 
of the time wi nds from t he s outheast quadrant. Thi s would cause 
some occasional r eduction in vis i bility and incr ease in pollutants 
on porti ons of the reservati on . 

Economica l ly , the construc t ion and operation of the plant and mine 
could provide some j obs for Indians , either by direct employment 
at the plant or mine or t hr ough some o f the indi rect jobs c r eated 
due to the i nf l ux of workers . 

• 
The population increase in the area ~ould cause many prob lems for 
the Indian people and increase the burdens on the tribal Government. 
Because the t r ibes are a sover eign entity, many juri sdictional 
questions could arise from the non-Indians in the area which would 
occasionally enter t he r e s ervation. The presence of more non-Indians 
on the reservation would be an increased bur den to tr iba l l aw 
enforcement and r e gula t or y agenc i es . 

It i s possible t ha t wi t h the increased emp l oyment opportunities, 
some of the Indians now living off the r e s er va t i on will r e tur n and 
commut e t o the jobsit e . This would put increased stress on an 
already t i ght housing s i t uation on the r e s er vation. I t woul d a lso 
mean increas ed burdens on the reservation agencies providi ng 
medi cal , s ocial, and o t her s ervices. The reserva t i on would not be 
expected to realize any substantial amount of impac t monies s i nce 
Fort Berthold is locat ed in portions of five counties , each of 
whom woul d be hav ing problems funding necessary programs. 

The ANGCGC gasif i cation project by itself would not have a large 
i mpac t on the traditional Mandan, Hidatsa, and Arikara cultures. 
However, as one of several planned industrial developments for the 
area , t he ANGCGC pro j ect will contribute t o the conf l i ct these 
tribes will experience to maintain the i r trad itional cultural 
i dentit ies in the face of increasing social interac t ions wi th 
o t her Americans . 

3.4.2 Impacts to Historica l and Archaeologi ca l Featur es 

The ei ght archaeological sites in the area of the plant and mine 
may be disturbed; however, mitigation of effee t s on thes e sit es 

• 
would be car r ied out in coopera tion with the North Dakota State 
Historical Society . 
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The Boeckel and Saron cemeteries, two German-Russian mud houses, and 
unique plant community on top of the flat-topped butte will be outside 
the areas slated for construction or mining. Since release of the 
draft ErS, studies by the North Dakota State Historical Society, 
financed by ANGCGC and Basin Electric, have located 140 cultural •
resource sites in the general area of activity of the proposed plant 

and mine. ANGCGC is working with the State Historical Society to 

avoid or ~tigate impacts to these sites (see State Historical Society 

letter pages J-96 to J-98). The increased population associated with 

the proposed project would increase the potential for vandalism of 


, these and other nearby sites. 

The construction of the proposed product pipeline may disturb undis

covered extensions of 20 known ar chaeological areas but it would also 

provide the opportunity for discovering new areas. Four sites are 

currently crossed by the railroads along the proposed route, and 

16 more are known to occur in close proximity (Table 2-39). Some of 

the latter sites could extend into the railroad ROW. It is unlikely 

that any remains are left in the ROW itself but if they do, the impact 

to 6 particularly valuable sites could be major; impacts to the 16 remaining 

site would be either unknown (7) or medium (7) (Table 2-39). The 

proposed route would cross the Fort Cl ark Histor ic site in North Dakota 

along the existing railroad ROW and pass close to the Knife River 

Indian Villages National Historic Site (but would not disturb it). 

Since the existing ROW goes t hrough an I ndian burial ground a t the 

Fort Clark Site and since the Knife River Indian Villages Site could 

ext end onto the ROW , any remaini ng archaeological material may be 

disturbed. 


All studied archaeological sites occur i n North Dako t a. There have 

been no major studies of the six sites i n Marshall County , Mi nnesota , 

so the significance of i mpacts t o these uni que features in this por tion 

of the rout~ are largely unknown . 


3.5 Impac t s in Marke t Area 

Impacts in t he marke t ar ea ( i. e . , Michigan, Wi sconsin) f r om t he proposed 

project would be a ssociated with t he us e o f t he product gas . 


The pur pose of the proposed pr ojec t i s to keep a cons tant s upply of 

gas available to residential and light commercial cus tomers. The 

i mpact of this constant gas suppl y woul d be t o l e ssen the possibility 

of gas service curtail ments and the r esul t i ng inconveniences and 

increased expenses to existing customer s. 


The provision of a continuing s upp l y of natural gas would reduce the 

need of customers to switch to other , less c lean burni ng fuels. The 

air pollutants produced by the consump t i on of SNG in the marke t area 

would be less than those produced by the use of oil or coal fo r the 

same purposes. 


The increase i n gas costs due t o the addi t ion of SNG to the Amer i can 

Natural Resource system would r a ise t he price of gas i n t he ent i re 

system. Thus all sys t em gas customers would exper i ence an i ncremental 

increase in their gas costs due t o t his proj ec t. 
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3 . 6 Cumulative Impacts of Coal- Related Devel opment • 
This section i s designed to di scus s in a genera l way the ma jor 
impacts that could accrue to the impact ar ea from the currently 
Pjopdsed pr ojects within a 3D-mile radius of Beulah (li sted i n 
-Section 1. 3.4 .1 ) . More detailed analyses of the impacts may be 
found i n t he Bureau of Reclamation and BLM North Dakota regional 
environmen t al statements discussed in Sect ion 1.3 . 4 . 2 . 

The total estimated emi ssions f rom "al l of the curren tly proposed 
projects a r e summarized in Tabl e 3-28. The estimat es f or NGPC 
were based on the f ac t that NGPC is proposing to genera t e some of 
the electrical power needs of their plant by burning coa l fines. 
Thus, the estimates are slightly higher than those of ANGCGC who 
would receive their power f rom the Basin Electric powerplant . 

• 

The proposed coal-related developments in the vicinity of Beulah 
would emit about 22,640 lbs of NOx ' 38,937 l bs of S02, and 2, 107 lbs 
of particulates into the atmosphere every hour . The NOx emissions 
are higher than necessary with exi s ting t echnology because coal
fired boilers are available for powerplants tha t only emit 0.5 lbs 
NOx per MMBtu of input (56, 82). I n addi t ion, smaller amounts of 
hydrocarbons , carbon monoxide, and various trace elements would 
also be emitted • 

TABLE 3-28 

Tota l Emiss ions f r om Pr opos ed Coal - Related Developments 
Near Beulah , Nor th Dako t a (lbs/hr) 

Deve lopment ~~ S02 TSP 

ANGCGC . 1,100 2 ,825 265 
Basin Electric 4,930 11,832 424 
Coyo t e 1/ 7,820 11 ,000 912 
NGPC 2/ 1,870 2, 840 255 
MPC 3/ 6, 920 10 , 440 25 1 

Total 22 , 640 38,937 2,107 

]j Two 440-MW units. Emissions r epresent 0.86 lbs N02, 1.2 Ibs S02, 
and 0 .1 lb TSP per MMBtu of coa l consumed. 

2/ One 250-MMcf /day pl ant. 
3/ One 440- MW and one 235-MW uni t. Emiss ions represell t 1. 03 I bs iJOL ,

• 1 . 2 lbs S0.2 ' and 0.1 lbs TSP per MHBtu of coal consumed . 
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In southwestern North Dakota where the existing ambient pollutant 
concentrations are much lower than Federal and State standards, 
the proposed developments could meet all pollution standards 
(which allow for some air quality depradation) yet significantly 
degrape existing air quality. If all of the proposed developments 
are /~uilt, further development could be curtailed by the Federal 
and State Significant Ambient Air Deterioration limits. The 
following discussion relates the kinds of effects that have been 
noted to result from industrial air emissions in other regions; 
the degree of impact in North Dakota will depend on local physical 
and biological conditions. 

Acid rains can result from S02 emitted into the atmosphere. 
Normal rainwater has a pH value in the range of 5.5 to 5.7 due to 
the dissolution of C02 in water and thus is already slightly 
acidic. The presence of S02 decreases the pH of rainwater because 
it is soluble in water and forms sulfurous acid (H2S03). This 
acid dissociates in two stages to produce hydrogen ions. This 
dissociation is significant in polluted atmospheres and increases 
the acidity of the rainwater. N02 emissions can also increase the 
acidity of rainwater by formation of nitric acid , but on a smaller 
scale than S02 emissions . Acid rains can increase the acidity of 
lakes and/or streams beyond the t olerance of aquatic plants and 
animals, or inflict physical damage to terrestrial plants (58). 

Most North Dakota waters are presently alkaline ; thus, lit t le or 
no impact on North Dakota waters from increased rainwater acidity 
is expected. However, emissions from the proposed developments 
could travel large distances, and when combined with those from 
other industrial s ources, contribute to acid r a i ns els ewhere 
(i.e ., Minnesota ) where some wat ers are already acidic. 

The various pollut ants emitted into t he atmosphere such as S02, 
NOx ' fluoride, and heavy metals have the abili ty to s i ngly and/or 
in combination cause visible and meas ur ab le adver se effects to the 
surr ounding flo r a and f auna . Coniferous p lant species i n an area 
are generally t he f i rst pl~ts to visi bl y manifest symptoms because 
of exposure to S02 and NOx (dwarf needles, abnormal cellular 
arrangement, etc. ) . Few conifers occur naturally in the area of 
concern and it is not known what prairie plants might be sensitive 
t o l ow-level emissi ons. However, a l most all plan ts concentrate 
the pollutants in their tissues to s ome degree (54, 67) and the 
mat e r ials are then passed on to animals who consume the vegetation. 
A monitoring program should be established in the impact area to 
determine the effect of t hese emissions on prairi e plants. 

The best documented impacts of various trace elements on animals 
are t hose from f luoride and mer cury. High fluo~ide accumulations 
in mammals are di r ectly correl a t ed with the contaminati on of the 
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vege t a tion i ngested. I n ex t r eme cases, excess fluor i de is s tored 
in the bone s t ructure t o the extent of causing varying degrees of 
disfigurati on and st r uctural bone damage to t he animal. Fortunately , 
~}ttle if any f l uoride i s stored in sof t tissues or fluids thus 
1ecreasing t he hazard to human health. 

Aqua tic organisms concentr ate mercury within their bodies when the 
intake rate exceeds the elimination rate (59). The r esultant 
buildup of mercury may become toxic to both the organisms themselves 
and humans who may consume t hem. For example, methylmercury 
concentrations in fish in Nava j o Lake, New Mexico, and in Lake Michigan 
are near the lower range of mercury concentrat i ons noted in fish 
thought to have caused human deaths (60). In Nor th Dakota, t he 
alkaline waters may "tie up" much of the mercury by precipitating 
it out, thus reducing the hazards to humans and animals . 

• 

Ambient concentrations of 5°2, NOx ' and particulates are known to 
be among the factors involved in the formation of pho t ochemical 
smog. Other factors include nonmethane hydrocar bon concentrations, 
moisture, and ultraviolet light. The chemical and physical mechanisms 
in smog formation are not well understood; thus, i t i s not possible 
to predict whether or not smog episodes would result i f all the 
proposed pr ojects are built. However , the normal ly good dispersion 
characteristics of the region would lessen the possibility of smog 
formation. 

If all of proposed development s are built, about 29,600 acres of 
land would be disturbed (Table 1-2). Prairie grasses, forbs, and 
brush form the basis of the natural energy sys tem on these l a nds 
which serve as wi ldl i fe habitat of varying degrees of quali ty. 
Long-term reduc t ions in the wildl ife hab i tat base woul d resul t 
from the proposed development s . Areas where s tructures and urban 
developments occur woul d be ent ire l y lost, at leas t during the 
life of the developments . Strip-mined lands would also be perma
nently a f fec t ed becaus e of reclama t ion of mined land to crop l and 
or pasture grass es rather than r estorati on of the enti re spec trum 
of native vegeta t i on. Gullies and ravines with patches of brush 
and t rees , whi ch provi de food and shelter for wildl i fe, would be 
almost entirely absent from r eclaimed lands . 

Populat ions of some wildlife species (e .g., pronghorn ante lope and 
sharp- tailed grouse) in the areas used fo r mining , industrial, and 
support f a cilities would be permanently reduced because of the 
loss of suitable prairie habitat. Competi tion for limi ted hab i ta ts 
would temporarily increase mortality r a t e s of certain species. 

• 
Secondar y e ffects of the proposed developments would be to increase 
air pollutants and surface fogs, which can reduce t he photosynthetic 
rates of plants. The productivity of the affected areas would 
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therefore be reduced. Direct physical damage to plants from S02 
and NOx could also result, further reducing productivity. Trace •
elements can fall onto plants which are eaten by animals whose 
Dodily condition can be adversely affected.

) . 
Erosiorr, habitat destruction, and construction leading to the 
siltation of surface waters may reduce populations of aquatic 
organisms (including fish). Indiscriminate use of chemicals and 
pumping mine-pit water into surface water~ could affect aquatic 
plant and animal communities. Other possible impacts to the flora 
and fauna from the proposed developments would be similar to those 
discussed in Section 3.2 fo r the proposed proj ect. 

The es t imated annual wor ker r equirements f or the f ive propos ed 
developments ar e shown in Table 3-29. I t should be emphasized 
that these are only preliminary estimates based on the best 
inf ormation available as of October 1976 and are subject t o change 
as the various companies revi se and reevaluate their pl ans. Al so 
construction wor ker s could wor k on more than one project thereby 
r educing the tota l number of new construction worker s nee ded . 

Based on an aver age of 3.5 persons moving i nto the area for each 
dir ect worker t o account for indirect employment and wor ker f amilies , 
t he approximate total in-migrating population associated with t he 
pr oposed developments would be as follows: 

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 

4,950 10, 650 16,300 21,350 20,700 21,300 14 ,400 13,900 11,700 9,800 8 ,700 

The exis t ing population in the region of the proposed developments 
would be appr oximately quadrupled by 1981 fr om the i nflux of the 
construc tion and operati ons related populati on. The magnitude of 
the above increa ses and the s ubsequent decline of t he construc t ion 
popul a t i on by 1988 would change the existing rural socia l s tructure 
of the i mpact area . 

The cos t s t o local governments could r equire incr eased l ong-te rm 
debt to expand community facilities to accommodate the increased 
population if adequate f ront-end financing is not provided. 
Educat ional , heal th, recreational, and other public ser vice 
f acilities would be overcrowded and stressed. Physical inf ra
structures such a s utility , t ransporta t ion, and communica t ion 
facilities would also be overbur dened by the r apid popula tion 
influx. Persons with a limited ability t o profit from the devel
opments, such as t ho se on f i xed i ncomes, would be most severely 
affected. Once the constructi on phase is complet ed and the temporary 
segment of the population moves out, s ur pl us es in housing and 
public facilit i es would a l so occur with a t t endant financial 
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•problems for local governments, institutions, and commercial 
establishments. 

Alth~gh 'adequate community planning and development of new housing, 
recreational, and other public and private services could lessen 
impacts, there is no clear cut strategy by either industry or 
governments to finance the short-term needs of local governments 
to accommodate a rapid population incr~ase . Without the proper 
financial and technical resources, many of the local communities 
could be severely affected if the proposed developments a c tually 
occur. 
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