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FIGURE 2-1 SULFATION PL AT E AN D DUSTF All SAMP LING NETWORK: 
M£TEOROLOGICAL TEST SITE 
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2.1.2.2 Quality • 
a. Plant-Mine Site 

To obta~n data on present ambient air quality, a baseline study 
was conducted from June 15 to July 31, 1974, at the meteorological 
test site. Measurements were made of all air contaminants for 
which standards have been established by the North Dakota State 
Department of Health. Tests were also made of suspended nitrates, 
fluorides, and trace metals (mercury, arsenic, molybdenum, selenium, 
lead, beryllium, antimony, and cadmium); radionuclides were identified 
by gross alpha and beta radiation. A summary of air quality data 
from othe r North Dakota stations is presented in Appendix D. 

Sulfur Dioxide (S02): Measurements of S02 concentrations were 
made using the coulometric automated continuous sampler. The 
percent frequency of concentration levels are shown in Appendix D 
while Figure 2-3 details levels by date. An additional monitoring 
period was conducted (Figure 2-4) because of a coal fire at a coal 
mine 12 miles east of the study area which may have caused unusually 
high S02 levels during the June 15 to July 31 test period. The 
highest 24-hour concentration recorded was 156 ug/m3 (0.06 ppm), 
which is 60 percent of t he State standard (see Section 4.1.2.1 for 
Federal and State air s tandards). The highest I-hour concentration 
was 260 ug/m3 (0.10 ppm); 36 percent of the State standard. 
Concentrations decreased during August-September indicating that 
the June-July readings may have been abnormally high and nonrepre •
sentati ve of the usual ambient background level. 

Sulf ation Rate: Sulfation rates were obtained using lead dioxide 
plates exposed to the air for 30 days. Figure 2-1 shows the 
plant-mine area sampling network. The maximum I-month value was 
about 0.20 mg/100 cm2/day; the minimum sample value was less than 
0.13 mg/100 cm2/day (Appendix D). None of the stations exceeded 
the State reactive sulfation rate standard of 0.50 mg/100 cm2/day. 
Data from three State monitoring stations are included in Appendix D 
for comparison. 

Suspended Particulates (tape): Co-efficient of haze (COH) , sulfuric 
acid mist (H2S04), and hydrogen sulfide (H2S) were measured by 
tape samplers. The I-month geometric means for COH calculated 
from data obtained during June and July were 0.030 and 0.018 
COH/IOOO linear feet, respectively. The State standard is 0.4 
COH/1000 linear fee t . The average H2S04 concentration (3-hour 
samples composited for a 7-day single analysis) was 9.81 ug/m3 , 
which is less than the State standard of 12 ug/m3 and 30 ug/m3 , 
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maximum 24- and I-hour concentrations not to be exceeded over 
1 percent of the time. Of 2,042 half-hour samples of H2S, only • 
13 samples showed any concentrations at all. The maximum half-hour 
H2S concentration was 2.11 ug/m3 (0.0015 ppm) as compared to the 
State stftndard of 45.0 ug/m3 . 

Suspended Particulates (Hi-Vol): A Weather Measure APS-24 high-volume 
sampler system was used to measure total suspended particulates 
(TSP), suspended sulfates, nitrates, fluorides, pH, trace metals, 
and radionuclides. All samples of TSP were below the State 
standard (150 ug/m3 of air, maximum 24-hour concentration not to 
be exceeded more than once per year) except one sample on July 6 
(Figure 2-5). Comparable data for three State stations for 
1972-1974 are shown in Figure 2-6. 

None of four groups of 24 I-hour samples (corrected to be one 
24-hour sample each) for suspended sulfates exceeded the State 
standard of 12 ug/m3 (maximum 24-hour concentration not t o be . 
exceeded over 1 percent of the time). A comparison of site readings 
with State data is found in Appendix D. Nitrate concentrations 
for four 24-hour samples varied from 0.33 to 0.44 ug/m3 . There 
are no State standards for nitrates or fluorine. Fluorine samples 
at the sit e ranged from .003 to .022 ug/m3 for four 24-hour samples. 
Results of the pH, trace metals, and radionuclide analyses are 
also shown in Appendix D. The pH of suspended particulates varied 
from 9.2 to 9.6. Iron (1.50 ug/m3) and copper (0.114 ug/m3) were 
the major trace metals. Alpha and beta activity was normal for •
the area. 

Dus t fal l: The s ite ne twork for sampling dustfall was shown in 
Figure 2-1. Data fr om the site was similar to that for Bismarck, 
1972-1974 (Appendix D). None of the stations exceeded the State 
standard o f 15 tons/mi2/mo, maximum 3-month aver age . 

Photochemical Oxidant s-Ozone (03 ) : Ozone concentrations were 
higner than expected (Figure 2-7). The ave r age of all measure
men t s was 124 ug /m3 (0.062 ppm), or 77 .5 percent of the St ate 
standard (1 60 ug/m3). Nearly 23 percent of the I-hour concen
tra tions exceeded the s t andard with a dai ly I-hour maximum average 
of 172 ug/ m3 (0.086 ppm). There is no obvious explanation as to 
why these concentrations were high. 

Carbon Monoxide (CO): Measurements at the t e st s ite showed the 
maximum I-hour concentration of CO to be 0.11 mg/m3 (0.1 ppm), 
which i s only 0.3 percent of the State standard. The maximum 
8-hour concentration was 0.90 mg/m3 (0.08 ppm), or 0. 9 per cent of 
t he State standard. 
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Figure 2-7 	 PHOTOCHEMICAL OXIDANTS HOURLY CONCENTRATI ONS: M ETEOROLOG ICAL 

TEST SITE FROM 2 JULY THROU GH 30 JULY, 1974 
 • 

Hydro carbons (He): The maximum 3-hour average conce n t ra t ion o f 
hydrocarbons was 55.6 ug/m3 (O.OB ppm) (Figure 2-B) , o r 34.B percen t 
of the State standard of 160 ug/m3 (0.24 ppm). Except f o r one 
other 3-hour maximum of 53.3 ug/m 3 (O.OB ppm), no oth er 3-hour 
value e xceeded 33.4 ug/m3 (0.05 ppm). 

Ni t rogen Dioxide (NO ? ): Of the 1, 06 7 I-hour averaged observ a tions 
of N02 concentra t ions, 99.7 percent was equal t o or les s than 
20 percent of the State standard of 200 ug/m3 I-hour concentration 
not to be exceeded over 1 pe rcent of the t ime (F i gure 2-9). Only 

3J hours (0.3 percent ) exceeded con cen t r ations o f 40 ug/m (0. 02 ppm). 

b. P rodu c t Pi p e line 

The general climate and exis t i ng air qua lity a l ong the proposed 
product pipeline rout e a re essentially the same as that described 
f or the plant-mine site. Exc e p t i on s to this are l o calized, minor 
deteriorations in air qua l ity nea r s mall population centers and 
locally high c oncentrations of par t iculates, S02 ' and N0 2 nea r t he 
two s tearn-electric powerplants be tween Stanton and Washburn, 
North Dakota. • 
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Figure 2- 9 	 NITROGEN DIOXIDE CONCEN
T RATIONS: M ETEOROLOGICAL 
TEST SITE FROM 16 JUNE 
THROUGH 31 JULY, 1974 

an ambi ent no i se survey was 
conducted around the proposed plant-mi ne si t e June 28 through 
July 2, 1974. Points on the site boundary and at the nearest 
residences were monitored throughout the da y and night for 2 weekdays 
and 2 weekend days to determine existing sound levels (Figure 2-10). 
There were no significant differences in noise levels between the 
four points monitored. The primary r eason for thi s homogeneity of 
noise levels is an almost complete lack of human inf luence. 
Though differences in noise levels between the weekend and week
days did exist, observations of the noise survey members indicated 
the changes were due to varying me teorological conditions rather 
than human activity. The most signif i cant meteorological parameter 
in terms of noise levels at the site was wind speed (Figure 2-11). 

The quality of the present sound environmen t wa s de t ermined by 
comparing the 24-hour L90 , LSO, and LIO dec i l e values (see Glossar y) 
with limits proposed by Hun for potential hous i ng development 
s i tes. The comparison (Figure 2-12) showed all l evels to be 
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"cl earl y ac ceptable" except the LIO level for t he first 2 days 
when wi nd s peed was h i gheste At these times the LIO level was in •the "norma lly acceptable" cat egory. 

Exi s t i n&! nois e levels along the proposed product pipeline route 
are typical of rural areas where natural background levels are 
produced by wind and animals, and man-made noise is generally 
dayt ime, nonpersistent noise. The proposed route is mostly along 
existing railroad right-of-way (ROW) SO t~at ambient noise levels 
will be fairly high when a train passes. Several highways also 
par a llel t he route so occasional high ambient levels occur asso
c iated with combined railroad and highway traffic (as high as 
90 dBA) (14). 

2.1.2.4 Odor 

The odor survey program at the plant-mine site was conducted by 
n i ne pers ons s e lected without regard to training or sensitivity t o 
duplicate the average response of the general public. Three of 
the n i ne members performed each odor measurement on a semirotational 
basis depending on availability. 

The survey, conducted over a la-week period, consisted of 30 sets 
of measur ements with each set containing 1 measurement upwind and 
1 downwind of the site. Monitoring locations were selected to 
permi t this as much as possible while still encircling the site 
(Figure 2- 13). The results indicate no odor was detectable at a 
dilution to threshold ratio (D/T) greater than 1.5 during the •
survey per i od. The few odors which were detected were all at low 
concentrat i ons with DIT ratios of 1 or 1.5, and were typical of 
odors present in a clean, nonpolluted farming environment. The 
odors were not dete c t ed in any particular location but were 
s cattered and closely associated with their source. The smell of 
dus t wa s evident near the unpaved roads, hay near freshly cut hay 
fi e l ds, and cow manure near a small pond where cattle drank. The 
typica l ly moderate to high winds tend to disperse odors and prevent 
any degr ee of concentration. 

2.1.3 Water 

2.1. 3.1 Hydrology 

The plant-mine hydrologic impact area includes the proposed 

plant-mi ne site and t hos e ad j acent areas in which water occur

rences may be al t ered in any way by t he intended action (Figure 2-14) . 

The s outhern port ion of t he impact area is encompassed by the 
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Lower Spring Creek-Upper Knife Ri ver dra i na ge basin whi l e t he 
northern portion is part of the basin directly cont ribu t i ng runoff •to Lake Sakakawea. Some inter ior drainage also takes place through 
localized topogr a phic depressions. The most imposing phys i ographic 
fea t ure of the study area is the Beulah Trench, a typica l gl ac i a l l y 
carved 4alley which winds i t s way f rom Beaver Creek Bay , t hr ough 
the proposed plant site , to a point about 4 miles nor t h of Beul ah 
where it divide s and continues eastwa rd toward Ha zen and we s twa rd 
towa rd Zap (Figure 2-14). Because the t r ench actua l l y di v i des t h e 
plant-mine site , it plays a signi fican t rnl e i n t his report. In 
the v i c i nity of Section 11, T. 145 N., R. 88 W. , Beulah Trench i s 
inter sected by the Krem Mor aine and an ea s t ward t r ending sur fa ce 
wa t e r drai nage divide foll ows the peak of the depos it and coinc ides 
with i t s strike. North of t he divide , runoff flows northward 
t oward Lake Sakakawea ; south of t he divi de , runoff flows southward 
toward Spring Creek and the Kni fe River. 

I . 
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) \ 

SUB·BASINS AND DRAINAGES 
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• a . Watershed Di visions 

Antelope Creek Bas in - West Tr ibutar y : The west tributary of 
4ntelope Creek dr a i ns a narr ow, e longa ted basin 44.5 mi 2 in area 
~ncluding large portions of t he pr oposed mi ne. The main channel 
is 19.8 miles l ong and is fed by numer ous smal l tributar i es. The 
stream is i ntermit tent and re t a i ns standing or ponded water much 
of the year. The channel i s winding to convoluted and its average 
slope is 25 f t/mile. Maximum channel width is abou t 50 feet. 
Sediments characteristic of the channel include all uvium varying 
from clay size particles to boulder s , or gani c ma tter , and debr is . 
Fine-gr ained alluvium is pr edominant and bank and bottom vegetation 
is common. 

• 

Antelope Creek Basin - East Tributar y : The east tr i butary of 
Antelope Creek drains a broad area covering pa r ts of t he proposed 
eastern mine s i te. Total a r ea of the basin is 51.3 mi 2 . The main 
channel is 20.3 mil es long and is fed by four maj or tributar i es. 
Like the west tri bu t a r y of Ant e l ope Creek , t he eas t tributary is 
i ntermittent, windi ng t o convoluted, and its average slope i s 
about 12.5 ft/mile. The eas t tributary of Ant elope Cr eek is 
impounded by Schramm Dam near Hazen which i s pr imari ly a recreation 
dam, but also provides for some f l ood control . Channel s ediment 
characteristi cs of Ant elope Creek east tributar y are similar to 
those of the we s t tribut ary . 

Upper Spr i ng Cr eek Basin: Spring Creek i s a maj or stream i n the 
s tudy a r ea . Upper Spri ng Creek Basin is that porti on of the 
Spring Creek Basin upstream of the mine area i nto whi ch no drain
age f rom the mine site flows. The downs tream limit of t his basin 
has been placed at t he U.S. Geologica l Survey (USGS) gage near 
Zap . The dr a i nage ar ea at t his poin t is 549 rni 2 . The maximum 
dis charge a t the gage (Table 2-2 ) for t he peri od of recor d (March 
to September 1924, October 1945 to cur rent year ) was 6,130 cfs, 
while, at times, there has been no flow. Flow from this point is 
mixed with runoff from t he proposed mine area into Spring Creek 
and t he Kni f e River. 

Lower Spring Creek - Upper Kni f e Ri ver Basin: The Knife River is 
a l so a ma jor s tream in t he s tudy area . Spring Creek joins the 
Kni f e River in Section 35 , T. 144 N., R. 88 W. The Lower Spring 
Creek - Upper Knife River Basin is the area between the USGS gage 
on Spring Creek near Zap , and Ante l ope Creek. A USGS gage is 
located j us t upstr eam from the confluence of Ante l ope Creek and 
the Kni fe Ri ver near Hazen. The drainage area a , i l i s point is 
approxi ma t e ly 2 , 240 mi2 . Maximum discharge during t he period of 
recor d (Table 2-2) wa s 35, 300 cfs , whi le no f low was recorded a t 
t imes . 
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TABLE 2-2 

PEAK DISCHARGE HISTORY NEAR PROPOSED MINE 


Maximum Flood 
/ Discharge 

Gage Recurrence 
Period of Height Interval 

Gaging Station Record Date (feet) CFS (years) 

Knif e River Near 
Golden Valley 1903-Present Mar. 26,27, 

1943 26.7 11,500 21.0 

Spring Creek 
at Zap 1924, 1947

Present Apr. 2, 1952 20.03 6,130 16 

Kni fe River at 
Hazen 1928-33,1937

Present June 24, 1966 26.3 35,300 50 

Sources: 	 USGS Water Supply Paper #1679, 1966. 
Personal Communication with USGS Office, Bismarck, N.D., 1974 

•
A port ion of t he Lower Spring Creek - Upper Knife River Basin 

nor th of Spring Creek and the Knife River is of importance because 

it incl udes a portion of the proposed mine site. This part of the 

mine site would drain directly to Spring Creek and eventually to 

the Knife River . 


Lake Sakakawea Basin: Nor th of the Antelope Creek Basin, runof f 

drains to Lake Sakakawea. About half of t he eas tern mine a rea 

currently drains to the Lake . Dendritic drainage systems in these 

areas flow into Beaver Creek Bay near the Hille State Game Management 

Area. Channels are well developed, though fl ow is intermit tent, 

and t hey retain stan4ing or ponded water much of t he year. The 

convol uted channels are characterized by alluvium and grass. 


b. Surface Water 

Current Us e : Table 2-3 lists the quantit ies of surface water used 

i n Mercer County between 1969 and 1973. The greatest quanti ty of 

wa ter was wi t hdr awn from the Missouri River for industrial use . 
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• Only 1,650 acre-feet of the 244,650 withdrawn for industrial use 
was for consumptive use; most was used for once through cooling 

• 


systems at coal-fired powerplants near Stanton. The only surface 
water withdrawn for municipal use was at Pick City just west of 
t~e Garrison Dam. Substantial quantities of water were withdrawn 
fbr irrigation purposes. 

TABLE 2-3 

SURFACE WATER USE (IN ACRE·FEET PER YEAR) IN MERCER COUNTY 

Use 
category 1969 1970 1971 1972 1973 Average 

Industrial 244,650 244,650 244,650 244,650 244,650 244,650 

Municipal 5.9 6.2 7.3 6.0 8.0 6.7 

Irrigation 2,996 2,495 2,372 1,563 2,393 2,364 

Stock 781 825 887 943 1,015 890 

TOTALS 248,432.9 247,976.2 247,916 . 3 247,162 248 , 066 247,910 

Compiled by: Woodward-Envicon, Inc. 1974. 

Runoff: To evaluate the potential effects of drainage from the 
plant-mine site, surface water stations were established on 
tributaries within the study area (Figure 2-15). Anticipated mean 
monthly runoff values are shown in Table 2-4. Total calculated 
runoff from the tributaries draining the plant-mine site averages 
7,892 acre-feet/year (or about 1 inch of precipitation over the 
entire area). Most (77 percent) of the annual runoff occurs 
during the March, April, and May snow melt. The June, July, and 
August storm runoff (15 percent) is sporadic flow occurring during 
and shortly after heavy rains . Flood magnitudes for various 
recurrence intervals were estimated, using regional flood fre
quency curves, for ungaged surface water sites in the impact area 
(Table 2-5 ) . 
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8UllfACE . AREA 
WATER 


STATION SUB BASINs 
 O:~~IED 
SOil A 9.1 

5021 c 5.11 
S07C D.E. 27.2 
SOle o 211.7 
51&S 8 • •3 
51111 o.N.M.L,E.O 66.7 
S20C L.O.E <W 5 
S2U M,N 51.3 
lUI R 2.7 
IaI S ~. 
1.121 P.O.N.M.1..E.O 72.11 
8331 F.G.H.I lieS
SMf K 15111 
S35G F 11.1 

G 4.2 
S37U Q.J. F.G.H.K.I 22~ 
S40S M ".0
MIS I 4..7 
S42U It 

~ 
S20C Cten " .lIIIling JUlian 
$11S Srallon with .,.m,nv muctu,.. 
S34f Flow mf! ter mel'lllring mt(oo 
I3I5G G. n.lghl ~ring ,Ullon 
S31U U.S.C S dI, IV d,octwve iI,llon 
~I Sallon .."pled dunng ,nil'. Inventory onlV
.1:'. o."~ ..b-bH n 

Figure 2-15 LOCATI ON OF SURFACE WATER STATIONS 

TABLE 2- 4 

ANTICIPATED MONTH L Y DISCHARGE AT SURFACE WATER STATIONS IN 
THE STUDY AREA (C FS - DAYS) 

".., . Dolly ""IIf. Am"... l 
Sur f.c......t.c AI'~.J 010<_ 

(e°;'~=i) J ... . r .... J ....~ ~ ~~~ ~~ ~ Oct. Doc .-. 
9 . 8 0 . • 287 .0 1.. 4.' 116 . ' n . 1 ...o. s 1.2 . 1 ... ,. 0 l. 71.' 

SOl i 5 . ' 0 . ' ." .5 &9.' n.l 24 . 2 Ui. t 7 . ' l .' 1.7 l.' 2 . 1 1.6 
101e n . l '2, . 1 7H .O • •0 19~ 1 \ 71 . 0 U2. Q 74.8 1• • 2 U. S • . 0 11. 1 7• • 
""ik: n ., ' . 1 781.0 7.' 18. 7 lll .O Uc . O llO n .• Jl . 6 1 ).] ,., 10. 9 ... 7.1 
5 1S! 9 . 1 0 . 7 214 . 0 2. 7 6 . 6 111 . 0 59.7 )8 .6 4 5 .S 11. 1 '. 7 2 .7 ].e ).) 2.5 
$19 t 650 . 7 ' . 2 1,'91.6.0 19.2 46. 0 780 . 0 270. 0 1110. 0 '2 • • ll .6 1'.1 21 . 0 7 . •26. ' 
SlO<: ...~ 1 . 6 1.2'1'.0 n .o n.l 5n.o 281.0 18].0 12l .0 55 . 9 H. 1 1l.0 18.1 15 . 6 11.1
nil ~L) '.1 1.496.0 15. 0 1~ . 9 609 . 0 )26. 0 lU. O 1·'1. 0 '4. 1 25• • 1.5 . 0 10.' 11.9 1 ). 9 
un ,. 7 O. ll 18 . 8 0.8 1.9 11. 1 17 . 1 11. 1 7•• 3•• 1.] 0 .' 1. 1 D•• 0. 7 
5251 0., 0 · 06 2). 7 0.' 0 .& •. 6 5 . 1 1.' 1 . 1 I.. D•• 0.1 0. ] O. ) O.:! 
III I 12.• 5.• 2.lll. 0 21 . 3 Sl.l 861 . 0 "'.0 lOl.D 2.00. 0 91. 7 16.2 21.J >9 . 8 15 . 6 19. 8 
Slll 56' . 0 45.2 16. " ••0 165.0 196.0 6.11$. 0 J.597 .0 1,lll. O 1.551. 0 109.0 _.0 165 . 0 2]1.0 15).0 
$lCF 1.5.16.0 Ill .O ".267. 0 '''' ). 0 1.062.0 18 . 0 L1 . 0 9.650.0 6.142.0 4,161.0 1.901 . .0 752. 0 "41 .0 620.0 4U.O 
51SC 11 . 1 0 . ' l ~ ~ . O 1. 2 7• • U,O 10.8 10 .5 14.0 5.1 l .l ) . ~ 1. 0 
Ilas '.l 0 . ] Ll4.0 1 . 2 1. 0 SO. 5 21 .0 17 .5 11 . 7 5 . 1 1.1 1.1 1. 1 L \ 1. 1 
5)1U 2. to . O 119 .0 65.to8.0 "4.0 1.S70. 0 16.Ul .0 101.25,9.0 9.2,u . O 6;148. 0 2.812. 0 I. I U . O 65'.0 916.0 185 . 0 608.0 
5-40. eB.O 1 . 8 1. 402.0 14 . 0 11 . 6 511 . 0 ] 01.0 198.0 111.0 60. 1 2 ] . 8 14. 0 19.' 1.'.1 U .O 
5415 ' . 1 0 . • Il'. • 1. 4 l .J ~6 . Ii 10.] 1'.6 Il.l 6.0 L.. 1. 9 1. 1 I. J,.. 
542U ~U9 . 0 4'.' l6 , Ol1 .0 110. 0 6 ,5'2 5 .0 ],.'!I. D 1.260.0 1.50'1 . 0 271.0 160 . 0 192.0 14'.0 

Cn.i.C. kivu 

Golden V.l Uily 1.2]0.0 U9. 0 14. 618. 0 7.&l0 .0 5.06• . 0 ]. ]76. 0 1. ' 44.0 61L O n9 .0 llAl.O 

Soureel ~-"Tc1-!'.nYi~. : nc . 1'174. 
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• 
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TABLE 2-5 

ESTIMATES OF FLOOD MAGNITUDES IN THE STUDY AREA BASED ON 
U.S. GEOLOGICAL SURVEY FLOOD-FREQUENCY CURVES 

/ 
Flood Intensity (in cfs) for Selected Recurrence Intervals 

Surface Mean 1.1 Years 2 Years 5 Years 10 Years 25 Years 
Water Annual 2 Discharge Discharge Discharge Discharge Discharge 

Site l _ Flood (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

S19I 500 60 425 960 1, 375 2,065 

S20C 400 48 340 768 1,100 1, 625 

S21I 450 54 383 864 1,238 1,859 

S32I 550 66 467 1, 056 1,375 2,271 

S35G 180 22 153 346 495 743 

S08C 290 35 247 557 797 1,198 

S07C 300 36 255 576 855 1,239 

S40S 430 52 366 826 1, 183 1,776 

S33I 1,900 228 1, 615 3,648 5,225 7,847 

S34F 3,400 408 2,890 6,528 9,350 14, 042 

3
S37U 4,400 528 3,740 8,448 1 2 , 100 18,172 

4
S42U 1, 800 216 1,530 3 ,456 4,950 7,434 

lStations with drainage basins less than 10 mi 2 have been excluded. 

20efined as a flood having a recurrence interval of 2.33 years in the 
annual flood series. 

3
Calculated value 4,300 c£s. 

4Calcul ated value 1,850 cis. 

Source: 	 Woodward-Envicon, Inc. Analysis, 1974. 

USGS Water Supply Paper #1 679, 1966. 

Three dams , Garr i son , Colt, and Schramm, are t he l a rges t cont r o l 
structures affect ing the s t udy area. Mos t of the sma lle r control 
struc tur e s in the area are earthen dams or roadways. Many res i dents 
have impounded water i n streams t r ansecting the ir property. 
Consequently, r unoff at the surface wa t er stat i on s i s probably 
lower t han the calculated va l ue s (Table 2-4). 

So i l Storage : Fi gur e 2-16 detail s the general soil drainage 
characteristi cs of t he plant-mine study area (defined in Fi gure 2-14). 
Numerous shallow depres sions do t t he study area and r etain ponds 
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of water during certain times of the year. Tota l sur fa ce a rea of 
these potholes is about 640 acres. For a maximum infil tra tion •rate of 0.01 feet/day (7), and 10 months/year , t he contr ibution t o 
recharge of the underlying aquifer s of these path les would be 
about y ,900 ac re-feet/year . 

Exce!lJV'tly drimed t o well dn u nOd 

We-t! dfflll1 

Somewhat poorly drained to poorl y d,...ned 

HIgh surface runoff 

• 
Figure 2 -16 GEN ERALIZED SOIL DRAINAGE CHARACTERISTICS 

Product Pipeline: The proposed produ t pipeline crosses par ts of 
two major dra inage sys tems; the Missouri River and the Hudson Bay 
drainages. The dra inages and their subbasins are shown in Figu r e 2-1 7. 
Natura l streamf l ows r ange from dry or nearly dry onditions in 
la te summer t o fl ood stage during the spring thaw and oc asiona l 
intense summer showers. However , an extensive r ese rvo ir system 
regulat es streamflows on t he major riv er s with t he except ion of 
t he main stem of the Red River of the North. Whereas large 
extremes in runoff can occur , avera ge annual r unoff is r ela t ive ly 
small; ranging f r om one-fourth of an inch in por tions of the 
Devils Lake subbas i n up to about 2 inches near Red Lake , Minnesota 
(15, 16). 
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The principal waterways crossed by the proposed route are shown in 
Figure 2-18. On the Missouri River Basin the Knife River would be •
crossed east of Hazen just above the mouth of Antelope Creek, and 
the Missouri River would be crossed above Washburn. In the Hudson 
Bay / drainage system the major rivers crossed include the Big Coulee, 

"va/ious branches of the Forest River, the Marias River, the 
Red River of the North, and the Snake River. 

In all, 8 6 water crossings are projected along the pipeline route 

(Table 2-6). These crossings are tabulated in Table 2-7. Group 

classifi~ations in Table 2-7 are defined in Table 2-6; best use 

classifications are related to water quality standards. Flow data 

for most major streams are available (I?) and need not be detailed 


here. 

TABLE 2-6" 


CUMULATIVE TABU LATION OF PROPOSED PIPEL IN E WATER CROSSINGS 


GROUP 

I 

II 

III 
~ 

IV 

V 

VI 

VII 

TOTAL 

I DESIGNATED GROUP TYPES 

DRAINAGE DITCHES AND/OR CANALS 

INTE RMITTENT STREAMS 

INTE RM ITTENT POTHOLE LA KES 

PERENNIAL POTHOL E LAKES 

RIVERS AND CREEKS 

MAJOR RIVERS 

MAJOR LAKES AND/OR IMPOUNDMENTS 

NUMBER(S) 

1 

38 

27 

5 

10 

2 

3 

86

• 

- INCLUDES 4 CROSSINGS OF THE SNAKE RIVER. 

c. Ground Water 

Current Use: Table 2-8 lists the amount of ground water withdrawn 
for various uses in Mercer County during 1969 through 1973. Most 
ground water is withdrawn for domestic and stock use from private 
wells throughout the county. The towns of Beulah, Hazen, Zap, and 
Golden Valley have municipal water supply wells for which statistics 
are listed in Table 2-9. 
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TABLE 2-7 

PIPELINE WATER CROSSINGS - PROPOSED ROUTE 

NORTH DAKOTA 

COUNTY AND CROSSINGS GROUP BEST USE CLASSIFICATION 

ME RCER 

" 2 TR IBUTARIES, ANTELOPE CREEK II NC* 

K IF E R1VER V CLASS II 

KINN EMAN CREEK II NC 

ALDERIN CREEK II NC 

UNNAMED TR IBUTARY, MISSOURI RIVER II NC 

OLIVER 

4 UNNAMED TRIBUTARIES 

MISSOURI RIVER 

MISSOURI RIVER 

II 

VI 

NC 

CLASS I 

MC LEAN 

BUF FALO CREEK II NC 

3 POTHOLES IV NC 

WOLF CREEK II NC 

LAKESAKAKAWEA VII CLASS I 

LAKE AUDUBON VII CLASS I 

UNNAMED TRIBUTARY, LAKE SAKAKAWEA n NC 

BAY OF LAKE SAKAKAWEA VII CLASS I 

POTHOLE LAKE IV NC 

4 POT HOLES III NC 

WARD 

POTHOLE LAKE 

UNNAMED TR IBUTAR Y 

III 

II 

NC 

NC 

MC LEA N 

4 POTHOLE LA KES III NC 

MC HENRY 

UNNAMED TRIBUTARY, WINTERING RIVER II NC 

MC LEAN 

3 UNNAMED TRIBUTAR IES, COTTONWOOD LAKE II NC 

SHERIDAN 

UNNAMED TRIBUTARY FROM MOESNER LAKE 

POTHOLE LAKE 

II 

III 

NC 

NC 

MC HENRY 

2 UNNAMED TRIBUTARIES, AYLME R LAKE II NC 

PIERCE 

TRIBUTARY OF KILGORE LAKE 

POTHOLE LAKE 

POTHOLE LAK E 

TR!BUTARY SMALL RESERVOIR 

3 POTHOLE LAKES 
~ 

II 

IV 

III 

II 

III 

NC 

NC 

NC 

NC 

NC 

• 


• 


F 

*NC - NON-CLASSIFIED 

-...... 
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• TABLE 2- 7 (Continued) 

PIPELINE WATER CROSSINGS - PROPOSED ROUTE 

NORTH DAKOTA (Continued) 

COUNTY AND CROSSINGS BEST USE CLASSIFICATIONGROUP 

BIj'SON 


UNNAMED TRIBUTARY, CRANBERRY LAKE 
 NC 

TRIBUTARY, BIG COULEE 

II 

II NC 

3 POTHOLE LAKES III NC 

2 TRIBUTARIES, DEVILS LAKE II NC 

MARSH NC 

BIG COULEE 

III 

NC 

POTHOLE LAKE 

V 

III NC 

RAMSEY 


TRIBUTARY, 6 MILE BAY 
 II NC 

5 POTHOLE LAKES III NC 

NELSON 


3 POTHOLE LAKES 
 NC 

MIDDLE BRANCH FOREST RIVER 

III 

II NC 

2 TRIBUTARIES, SOUTH BRANCH, FOREST RIVER NCII 

GRAND FORKS 


2 TRIBUTARIES, SOUTH BRANCH, FOREST RIVER 
 II NC 

• WALSH 


MIDDLE BRANCH, FOREST RIVER 
 V NC 

NORTH BRANCH, FOR -ST RIVER V CLASS III 

II NC 

FOREST RIVER 

2 TRIBUTARIES, FOREST RIVER 

V CLASS II 

2 TRIBUTARIES, ARDOCH LAKE II NC 

MARAIS RIVER NC 

REO RIVER OF THE NORTH 

V 

VI CLASS I 

MINNESOTA 

COUNTY AND CROSSINGS GROUP BEST USE CLASSIFICATION 

MARSHALL 

REO RIVER OF THE NORTH VI CLASSES lC, 2C, & 3B 

TRIBUTARY, SNAKE RIVER II UNCLASSIFIED 

4 CROSSINGS, SNAKE RIVER V CLASSES 28, 3C, & 4A 

TRIBUTARY CANAL, MIDDLE RIVER I UNCLASSIFIED 

2-27 
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TABLE 2-8 

GROUNDWATER USE UN ACRE-FEET/YEA R)IN MERCER COUNTY 

1969 1970 1972 AV'erag* 

Indo.tr1..t 101 101 

~ !..2l .!!2 

101 10 1 101 101 

111m cipo1 25 2 274 101 JO! 127 29 1 

[)IC-.st.ic: l~ 19_ 179 179 166 18l 

Stock Jl5 lS4 180 40. 41S 182 

85 1029 9 56TOrALS 88l 921 %J 

Calc:ulJo ted by. Woodward-Pl>viam , 1nc: . 19 7 • . 

. 2-28 
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TABLE 2-9 

MUNICIPAL WELLS IN MERCER COUNTY 

Location Muni c i pal i t y Wel l Casing Depth to Da t e 
(township=ranqe-section) Depth (feet) Dia , (in . ) 1st Perf or ation (fee t) Dri lled Aquife r 

144/88/25A02 Beulah 153 8 1953 Senti nel But t e 

144/88/25CA Beulah 114 10 1961 Outwash 

144/88/2SCCA Be ula h 46 1952 

144/88/25CD Beulah 126 1961 OUtwash 

144/86/18AOA2 Hazen 69 12 59 1944 OUtwash 

144/86/1SADA3 Ha zen 65 1944 Ou twash 

144/86/18AOA4 Hazen 1964 Outwash 

144/89/14CDD Zap 1281 1249 1969 Hell Creek - Fox Hi lls 

144/90/150B Go l den Va l ley 1325 6 1275 1968 Hell Creek - Fox Hills 

Source: North Dakota Geol ogical Survey , Bul l etin *56, Part II, 1970 . 

http:IC-.st.ic


Geohydrology: Table 2-10 presents a stratigraphic co l umn of the• units in the s tudy area which make up major aquifers, and shows 
various aquifer characteristics. The Fox Hills formation of 
Cr~taceous age is the oldest unit that supp l ies water to wells in 
th~ area. Deeper units have not been tapped to date. The permeable 
sands and sandstones of Cretaceous and Paleocene age make up the 
principle aquifers in the area; Paleocene lignite deposits make up 
the lesser aquifers. (Lesser aquifers yield less water than 
principle aquifers.) In addition, small areas of perched water 
occur locally in near-surface sediments . The most s ignificant 
water bearing strata are the glacial and fluvial sands and gravels 
in the Beulah Trench . Wells into these sediments exhibit large 
yields of relatively good quality water . 

Wells and Springs: An inventory of wells and springs in the 
impact area is summarized in Appendix E. In addition, well points 
and casing were installed in 13 coal boreholes. These wells are 
in, just bel ow, and just above the Beulah-Zap bed, and within the 
lower seams. The wells selected for ground-water studies are 
shown in Figure 2-19. 

• 
Figures 2-20 and 2-21 show historic water levels (1966-1969) and 
flow patterns in aquifers in the study area. The cone of depression 
in the potentiometric surface of the Fox Hills - Basal Hell Creek 
aquifer is reportedly due to an estimated withdrawal of 0.5 mgd 
flowing from wells tapping the aquifer (8) . 

Figures 2-22 and 2-23 show ground-water level data obtained during 
the inventory and baseline s urvey. I t is apparent that a ground
water divide exists in Beulah Trench a few miles south of Beaver 
Creek Bay (1865.8 water l evel) . Figure 2-24 presents hydrographs 
of selected wells i n the s t udy area. The wells, located near Lake 
Sakakawea, Beulah Trench, Beulah , and Hazen, penetrate outwash 
aquifers (water table and artes i an), ligni te aqui fers, and the Fox 
Hills - Basal Hell Cr eek a qu i f er . The wat er l evel dec lines in 
three wel ls (Hazen , no r t hwes t o f Ha zen, and s outh of Beulah ) may 
be a s soci ated with t hei r l oca t ion in t he areas of dev e lopment and 
municipal gr ound- wa t e r us e . 

The rel ati onshi p of wa t e r l evels i n we l l s near Lake Sakakawea to 
storage i n the l ake shows t he ef f ec t that storage has on the t otal 
gr ound-wat er r e gime . A wa t e r l eve l r eadi ng t aken i n 146-88- 10DDC 
dur i ng J u l y 1951 , pr ior to the onse t of s t orage i n t he l a ke (November 
1953) , indica t e s that the water level was more than 20 f eet be l ow 
what it wa s in 1967. 

• 
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TABLE 2-10 

STRATIGRAPHY AND PHYSICAL PARAMETERS OF AQUIFERS OCCURRING IN THE STUDY AREA • 
Dip ot 

Aqulter Pot.,uo- lfydnuUc: Tr...-1.· EJq>ec:ted 
Group or Daainant Thic:_u _eriC' G~""t: uvity Y1.ld 

Sy.~ I SIlrtac:.L.....!!. ~ ~ ~ ~ ~ ~ lli!!i!. ..Jie!L 
I Antelope Cr_k ""rth ~ (totAl.) l00-S00 

Qujttu-'nary 
Walsh .BU., clay ~Hol"".n.. 

P1el.~c.... un<l and Souu. , 260,000 
Col.hArbor Alluvial - all 0-250 South to Variabl.S.andy lo.. ,f -=-

.alId ~ gr• .,.1 pa~t..-. NOrth tae. 
varl.&ble 

.sc.cen~ Gold n vaJ.1ey Clay, &and

atont " 

HanH.e 


S .. ntinel !lutt.. 
 ShA 1 .. , clay, 
T...tiAry .... oo...ton.e , 


Fon 
 H91l.l.ta T0B9\1a Riv.:r 
Variable Variabl. variable Varlable \larJ..al>1. ProbahlVP_leoce.ne I1nlon TUogUtl lIiver SM1., HJ>d- Santinel BuU.  <10Group .I:on. , 

11'1D1 •• 
C&nnonb.IIll  II&rlna ArId

n...,. , .I>oleLwUov uw-r- lI.Il Cre.k 
>leat to 100-t, 200 '..-Ifi 

~.. c.nn<>nbAH - 10-150 5-100RtH Creek u. dAtlt) 
Sll.I>datorut , 
COnUnent..U 

LUdl,..  I-t 
Cc.t.ceoU.l &hAl. 


JIOntAJ\& 
 FOll H11la KU"UI& ...rId- Po" ~lll. - llaul 150-370 W.at to L5-~_0 1)-3.100 (=-tn- l5-150 
Grn\.\p atone , ahal. Nell Creek Bloat (.vg_ 510) t=-t.nt:J1-. t.o 

1-5 

Sc;UrC-t!! t Merch o..ko.. Geoloq~cel S..rvey 8u1Jati" 56 - Paru I and 111. 197). 

,----- - --- . _.

LEGENO •
88 •• InvfHHO-'Y only 
F02 Spron nuft,btrt 
G28 ~I' nutnt>cr 
G211f11 N 0 StAt~ WOlt' Comrn ' " NDGS" I 
G<:8W Test ""II 
A Outwmll OQU"" 
... Allu.' AIlu.'" 

Se!lUrliIl lBultw TOnlJlI1 R ....~ 
Aqu,'", CQmP'" 

~ Tongu,t Rwer Aquifer 
<.:J See"",,, SUite Aqu/'vr 
Ch.. So ng 

ACID 0075 o Fa.- HIli. a..., Hell er... Aou.I.t 
• Upper H H ClH u.- ClnnO'lhllll 

Lucn"wAqu,'., 
(Cud IV'" '''''flUl IOIU"" c1n'II"" 
by doll Int"''''''"t<onl 

OG81 

~ 
...±- . ",~ 

G29 "·T" 
~ . sc.Hf\""''' D'''~ 

@GIIII 

Figure 2-19 LOCATIONS OF SPRINGS AND WELLS INVESTIGATED • 
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Figure 2-21 	 HISTORIC WATE R LEVELS (1966-1969) TONGUE RIVER-SENTINEL BUTTE 
AQU I FERS 
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HVDROGRAPHS OF SELECTED WELLS WITH PRECIPITA TION AT BEULAH, 
NORTH bAKOTA 

1773 


1772 


177 1 

8 

CI 

1770 


1769 


1768 


1724 


1723 


1722 


a 
1721 


1720 


171 9 


1849 


1848 


1847 


18466 

1845 


1844 


1&43 


1747 


1746 


1745 


~ 
1744 


1743 


1742 


Data on springs indi cate that to tal discharge from measured 
s prings was about 8. 26 gpm (or a total discharge of abou t 
2.2 acr e-feet) during May and June. This repres ents only a 
port ion of to t a l spring discharge in the study area as numerous 
other springs and seeps ar e known to occur . Many residen t s pipe 
these s prings into s t ock watering troughs. Springs occur along 
the slopes of Beulah Trench and in the stream channels adjacent 
and perpendicular to ' the tr ench where water-bearing Sentinel But t e 
s edimen t s are exposed. Such springs are intermittent, and their 
flow r ate s are proportional to water l evels i n the s edi ments . 
Sur face discharge of water from local ized all uvial aquifers a l so 
occurs inter mit tent l y in a numbe r of locat i ons . 

Rechar ge, Movement , and Discharge : The Antel ope Creek aquifer is 
composed of permeable , glaciof l uvial sand and gravel deposits 
which extend from Lake Saka kawea to its confluence with the 
Knife River aquifer near Hazen. Sandy s ilts and clays serve as 
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confining layers. The aquifer is less than 1 mile wide, about 
250 feet thick, and about 18 miles long. Water from the aquifer •
is used for irrigation. Precipitation is a significant source of 
recharge. Ground-water outflow from Beulah Trench is estimated to 
~e a70ut 1.1 acre-feet/day (Figure 2-23), which is probably 
conservative because if net recharge is 1 inch per year, inflow 
would exceed outflow by more than seven times. 

Water is contained within numerous aquifers in the Sentinel Butte 
and Tongue River formations including ·permeable units of sand, 
sandstone, and fractured lignite. Each of the two formations 
attains a maximum thickness of about 500 feet in Mercer County. 
Water levels in the Tongue River-Sentinel Butte aquifers are 
similar to , but more gently sloping than, the topography of the 
water-bearing beds. In areas where artesian conditions exist, 
pressures are generally low as are yields of wells penetrating the 
aquifers. The baseline inventory indicated that lignites in the 
study area are not totally saturated and that water contained in 
them is commonly under water-table (nonartesian) conditions. 
Generalized cross sections of wells installed in coal boreholes 
are shown in Figures 2-25 and 2-26. Saturated thickness of the 
lignites ranges from 0-18 feet. Injection tests of wells G09W and 
G16W yielded transmissivity values of about 10 to 350 gpd/foot. 
The average saturated thickness of the Beulah-Zap bed was estimated 
to be about 4 feet; however, even if a thickness of 9 feet is 
assumed, flow of water through a cross section of the aquifer 
parallel to a water level contour would be less than 0.01 gpm/linear •
foot of cross section . Considering the case where G26W penetrates 
a water-bearing silty, clayey sand unit in the Sentinel Butte with 
a water level at 1977.4 feet (above msl) and G25W penetrates 
water-bearing lignite with a water level of 191~.1 feet, downward 
leakage of the sand to the lignite (assuming a hydraulic conductivity 
of 0.134 feet/day) is about 0 . 2 gpd/feet2 . 

The low leakage rate in to and out of lignite units from adjacent 
aquifers is believed to hold true for most of the impact area 
because of thick clays that separate the permeable units. The 
percentage of impermeable units in the overburden of the Beulah
Zap bed, calculated from stratigraphic logs of the 32 boreholes, 
ranges from 49 to 100 percent, averaging 88 percent. The strata 
between the Beulah-Zap bed and the lower seams is comprised of 
impermeable clays. No aquifers or potential aquifers have been 
identified between these horizons. 

The overburden of the Beuiah-Zap bed contai ns an average aggregate 
thickness of about 14 feet of permeable units, some of which may 
function as minor aquifer s. Applying appropr i ate porosity values 
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to the various lithic units, the total potential water content of 
permeable overburden averages about 4 feet/unit area. In many •
parts of the study area, no saturated permeable beds exist above 
the Beulah-Zap seam; therefore, actual water content of permeable 
over~urd/n may be less than half the potential . Impermeable 
portions of the overburden contain water but do not function 
as aquifers. Clays frequently exhibit a water content of 20-30 percent 
of weight; however, this water is held in pore space and moves at 
extremely slow rates . Permeability of a slightly silty clay 
sample from Beulah Trench was calculated from compaction data to 
equal 0.34 feet/day. Depending on silt and sand content, permeability 
values of clay units may range from about 0.1 to over 10 feet/day. 
The impermeable character of the overburden and its low leakage 
rates, coupled with the semiarid climate of the area, suggest a 
low water content for the Tongue River-Sentinel Butte aquifers. 

The average thickness of the Beulah-Zap bed within the mine area 
is 14 feet . If the bed were totally saturated throughout , it 
would contain about 3 feet of water per unit area. Wells for 
which stratigraphic data is available, however, indicate that 
saturation of the Beulah-Zap bed is highly variable, but averages 
about 1 foot/unit area. Some of the water in the Beulah-Zap bed 
slowly leaks downward through thick clays into lower seams. Since 
these seams are thin and contained by clays, their hydrologic 
characteristics are not significant enough to classify them as 
aquifers. •
The upper Hell Creek-lower Cannonball-Ludlow aquifer underlies all 
of the study area and is composed of fine-grained sandstones. 
These sandstones lie near the formational boundary, and are 
underlain and overlain by continental siltstones, claystones, and 
a few thin beds of carbonaceous shale. Water from the aquifer is 
used for domestic and stock purposes. 

The Fox Hills-Basal Hell Creek aquifer also underlies the entire 
study area. Water producing beds are sandstones of the upper Fox 
Hills and lower Hell Creek formations. Water from this aquifer is 
used for municipal, domestic, 'and stock purposes. Water age data 
indicates that recharge takes place very slowly . This is in part 
a function of the depth of the aquifer as well as its distance 
from recharge areas where it is at or near the surface. 

Figures 2-27, 2-28, and 2-29 present the relationships between 
aquifers. Water from the Fox Hills-Basal Hell Creek aquifer moves 
upward to recharge the upper Hell Creek-lower Cannonball-Ludlow 
aquifer. Although the Tongue River-Sentinel Butte aquifers are 
primarily recharged by infiltration of rainfall and snowmelt, head 
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Figure 2-29 LOCATIONS OF WE LLS IN FIGURES Z7 AND 28 • 
relat ionships indicate that some r e charge from the deeper high 
pres s ure aquifers also takes place. In addition, both recharge 
from and dis charge to the Antelope Creek aquifer takes place. 
Wa ter from Lake Sakakawea enters t he Antelope Creek aquifer when 
t he l ake is a t a maxi mum elevation (1,850 feet) and percolates 
sou t hward t o the Kni fe River Valley near Hazen (8). Alluvial 
aquifers f ed by precipi t ation serve as local recharge sources to 
underl ying aquifers. Local and regional recharge and discharge 
and t he s easonal fluctuations thereof are largely contingent upon 
the cumula t i ve e ff ects of climatological conditions. During the 
mon ths when temperatures are below zero and all precipitation is 
f r ozen , no surface water infiltration to aquifers occurs. 

Deep-Wel l Disposal: A deep-well feasibility study conducted by 
Woodward-Clyde Consultants (98) evaluated hydrologic and geophys ical 
subsurface conditions beneath the plantsite vicinity. Data were 
derived from 5 deep wells in Mercer County, 10 in Dunn County, 4 
i n McLean County, and 5 in Oliver County. 
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• Based on the above evaluations, the Dakota, Minnelusa, and Kibbey 
forma tions were each found to be a potential injection zone . 
Pert i nent data regarding these zones are: 

Dakota Minnelusa Kibbey 
/ 

Depth to top of zone (ft) 4,350 5,905 6,650 
Thickness ( f t) 

Upper Confining Layer 255 155 125 
Injec t ion Zone 400 175 170 
Lower Confining Layer 200 125 125 

Effective Thickness of 1.Z. (ft) 250 100 60 
Average Porosity (%) 26 22 12 
Water Quality (ppm TDS - NaCl 

Equivalent) 5,000-7,500 150,000 150,000 

The zone selected for the injection of 220 gpm of inorganic brine 
from the pl ant was the Minnelusa zone of the Absaroka sequence 
(Figure 2-30). The zone is about 4,000 feet below the closest 
freshwater aquifer and the qual ity of t he water in the zone is 
already quite salty. The Dakota zone woul d have been the prefer red 
reservoir except that i ts use as a ground-water source 180 miles 
east of the plantsite r e nders it institut i onal l y undes i rable as 

• 
the receiving formation • 

Product Pipel ine: The onl y aquifer of importance to the produc t 
pipeline i s i n the basal Cr etaceous sands in the bed of extinct Lake 
Agassiz in t he Red Valley. Ground water is of ten within 10 feet of 
the surface here and artesian conditions are occasionally encounter ed 
in some of t he dep r ess ions near t he Red River of t he Nort h and t he 
Snake Ri ver . The Cre t aceous sands yield water free ly , but the 
salinity of much of the water due to sulfates and chlorides 
discourages its use (18). 

2 .1. 3.2 Qual ity 

a. Garrison Dam and Renner Bay 

Existing and historical water quality data f or Renner Bay and Lake 
Sakakawea are presented in Appendix E. 

Data from five water quality sampling stations on Renner Bay 
showed a slow pr onounced stratification dur i ng the summer of 1974 
(Figure 2-31). In May and June, surface wa ter s warmed, whil e 
deeper waters remained fairly cool . Surface warmi ng through July 
and Augus t incr eased the stab i lity of the thermoc l ine, but surface 
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Figure 2- 31 TEMPERATU RE DISTRIBUTION WI TH Figure 2- 32 DISSOLVED OXYGEN DISTRIBUTION 
DEPTH, RE NN ER BAY , LAK E WITH DEPTH, LAKE SA KAKAWEA,
SAKAKAWEA, NORTH DAKOTA NORTH DAKOTA 

cooli ng in September r e sul ted i n mi xi ng and retur n of uniform 

temperature with depth. During July , the surfa ce water temper


. atures of the bay neared 22 0 C (72 0 F). 

Typical dis solved oxygen (DO) pr ofiles for the l ate summer months 
give little evidence of hypolimnetic DO depleti on; although a 
maximum decrease from 8. 4 to 6 . 4 mg/l was noted between the surface 
and bottom in Augus t (F i gure 2-32). Percent saturat i on was always 
greater than 70 percent in the top 20 meters; but below 20 meters 
values decreased to almost 50 percent, although DO concentrations 
were a l ways above 6 mg/l . 

The waters of the lake exhibit a high degree of hardness. Levels 
at Garrison Dam historically ranged from 190 to 230 mg/l as CaC03. 
Measurements at Renner Bay ranged from 204 to 240 mg/l. Dissolved 
sulfate levels historically ranged from 120 to 190 mg/l at the 
dam, while total sulfate ranged from 112 to 169 mg/l in the Bay . 
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At Garrison Dam t otal dissolved solids (TDS) historically ranged 
from 400 to 448 mg/ l . A slight l y higher range, 422 to 514 mg/l, •
was found in Renner Bay. The St ate TDS criteria for Lake Sakakawea 
is 500 mg/l . Settlement of mos t sus pended solids occurs within 
fO ~les of the entry of the Little Missouri and Yellowstone 
Rivers into Garrison Reservoir ; t hus, to t a l solid concentrations 
are predomina t ely TDS, wi th l ess t han 5 mg/l be ing s uspended 
so l ids . Les s t han 50 per c ent of t he total solids pr esent were 
volatile, which i s a crude measure of organic content and decom
position or v ol a tization l osses of cer tain mi ner a l sal ts . Tur bid i ty 
ranged f rom 1.3 to 2.6 FTU , indicating that t he Bay 's wa ter is 
v ery clear . Secchi disk measurement s of 3 t o 4 meters conf i rmed 
these f i nd i ngs . 

Metal s found in the surface wa ters of the Bay inc luded a lumi num, 
calc i um, iron , magnes ium, pot assium, sodium, zinc , and bar i um. 
Bottom water s of the Bay were s lightly richer in aluminum, mag
nesium, s odium , and zinc. Tradi tional ly, nitra te + nitri t e and 
total phosphorous concent rations a t the dam have varied f rom 0 . 09 
to 0 . 13 mg/l and 0 .01 to 0.08 mg/ l, respectively. These nutrien t 
ranges i ndica t e t hat t he l ake is not significantly enr iched (9) . 

b. Streams 

Historically , wa t er qua l ity has been measured a t Spring Creek n ea r 
Zap (SOl) and t he Knife Ri v er a t Ha zen (S03 ) . Addit i onal loca tions 
were es t ablished on t he Kni fe River bel ow Zap (S02) , t he wes t •
branch of Antelope Creek (S04), and the eas t branch of Ante lope 
Creek (S05) (Figure 2-33). The da ta gathered are summari zed in 
Appendix E. Peak temperatures in both Spring Cr eek and the Knife 
River occurred in July and August , while Antelope Creek reached 
peak temperatures in June and J uly. 

Biochemical oxygen demand (BOD) and chemical oxygen demand (COD) 
levels ranged from 2 to 7 mg/l and 28 to 63 mg/l , respectively. 
During the high flow periods, the BOD i ncreased noticeably due to 
runoff from nonpo i nt sources and the re l ease of wastewa ter from 
treatment lagoons by communit i es on the Knife River and Spring 
Creek. The high v a lue f or Antelope Creek was probab l y due to 
rural drainage . 

Mean TDS levels during the study period were 983+246 mg/l in 
Spring Creek and 1 ,002+314 mg/l in the Knife River. Water quality 
criteria limits TDS levels to 1,000 mg/l. The na t urally occurring 
TDS levels in both streams appear to exceed this level about 
48 percent of the time, based on historical data. In Antelope 
Creek the west branch typicall y conta ined 75 percent less solids 
than the east br anch, which consis tentl y contained grea ter than 
1,000 mg/l. 
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Figure 2 - 3'3 	 WATER QUALITY SAMPLING 
LOCA TIONS 

Historical sulfat e l evels of the Knife River have been very high 
(68 t o 640 mg/ l ) as have sulfate levels in Spr ing Creek (232 to 
565 mg/ l) . Sodi um sulfate and sodium bi carbonate are the maj or 
salts of the drainage basin (11). Hardness levels are also high; 
traditionally averaging 356+83 mg/l for Spring Creek and 320+101 mg/l 
in the Knife River. 

For the period June through September 1974, the mean turbidity of 
Spring Creek was 24±12 FTU, while that of the Knife River was 
24±7 FTU and 22±8 FTU at Zap and Hazen, respectively. Antelope 
Creek was less turbid than either Spring Creek or the Knife River, 
but the west branch was more highly colored than the east branch. 
The waters of Spring Creek exceeded the 15 Pt-Co (platinum-cobalt 
scale) color criteria in all 1974 samples as did the Knife River 
and Antelope Creek. 

Historically, total phosphate levels in the Knife River ranged 
from 0.01 to 0.18 mg/l. However, 1974 field phosphate readings 

• 	 2-43 



are signi ficantly higher than the recorded historical maxima 
ranging f rom 0.09 to 0.28 near Hazen. • 

c. Ground Wat e r 

Ground-water sampl es representing various aquifers were also 
obtained during Summer 1974 (Figure 2-34). Data from this sampl ing 
i s summarized in Appendix E. The general quality of ground-water 
sources within the study area was as fo llows: 

Source 

Fox Hills-Bas al Hell 
Creek Aqui fer 

Upper Hell Creek
Lower Cannonbal l 
Lud l ow Aqui f er 

Lignite Aquif ers 

Antelope Cr eek 
Aqui f er 

Wat er Quali ty Type 

sodium bi carbonate, 
s oft , chloride high, 
sulf at e l ow 

sodium bicarbona t e, 
so f t , chloride high, 
sulfa t e l ow 

hi ghly var iab l e, 
di s colored , iron cont ent 
high 

cal c ium or sodium 
bicarbona te, moderately 
miner a lized. 

MOst samples exceeded the 500 mg/l recommended TOS l imits for Lake 
Sakakawea, and a good many exceeded the 1,000 ppm TOS standard for 
Knife River and Spri ng Creek. Among the ions contr i buting to this 
excessive mineralization, sodium and ei ther bicarbonate or sulfate 
are primary. Their concentrations can be attributed to leaching 
of sodium salts from soils and dissolution of such salts contained 
in water-bearing strata. These salts also contribute to the 
alkaline pH values characteristic of the sampl es. The high sodium 
content of ground water limits the suitabil ity of the water for 
irrigation purposes and has long been an inherent problem to the 
area. 

Historical and field chemical analysis data show that iron, 
fluoride, boron, and manganese are relatively significant con
stituents of ground water. However, boron was the only element 
which showed abnormally higb concentrations (due to the high boron 
content of the coal), exceeding local surface water criteria in 
most of the samples. 
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LOCATIONS OF SAMPLED SPRINGS AND WELLS WITH AQUIFER DESIGNATIONS Figure 2-34 

The two deep aquifers are chemically distinct from the other 
aquifers; the major difference being higher concentrations of 
chloride in the deeper aquifers. Temperature increases with depth 
as does mineralization. The exception here is that samples from 
the upper Hell Creek-lower Cannonball-Ludlow aquifer had higher 
TDS values than the deeper Fox Hills-Basal Hell Creek aquifer. 
The pH also increased with depth, which probably relates to TOS 
increases. 

d. Springs 

Analyses of spring samples (Appendix E) indicate that FOI , F02, 
and F03 (Figure 2-34) are likely fed by Sentinel Butte sediments 
(including lignite) which outcrop nearby. Springs F04 and F05 
show a chemical character partly similar to that of lignite 
aquifers and partly similar to that of alluvial or outwash aquifers. 
The geology near these spr1ngs would indicate that their flow 
could represent Doth sources • 
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e. Product Pipeline 

Water quality in the various drainage subbasins along the proposed 
product pipeline route is highly variable. The Knife River drainage, 
the Missouri River, and the Eastern Dakota Subbasin generally have 
fair to good quality water (19). In contrast, water quality in 
the North Dakota portion of the Hudson Bay Drainage Basin and the 
Minnesota portion of the Red River Subbasin is rated poor and poor 
to fair, respectively, due to naturally high TOS levels. 

The TDS concentrations for pertinent surface waters are shown in 
Table 2-11. Waters in the Missouri River Basin have generally 
lower TDS concentrations than the waters of the Hudson Bay Drainage . 
The chemical water quality of the Red River and its tributaries 
does not meet North Dakota and Minnesota Water Quality Standards 
or Public Health Standards for drinking water. However, due to 
lack of good quality ground water, many communities utilize surface 
water for domestic purposes. 

The classification ratings in Table 2-7 refer to North Dakota and 
Minnesota Water Quality Standards and Best Use Classifications 
(24, 25). Class II waters differ from Class I waters primarily in 
that municipal use would require additional water softening in the 
treatment process. Class III waters usually would require saline 
water treatment methods for municipal use, have lower average 
flows, and prolonged periods of no flow. •

2.1.4 Physiography 

2.1.4.1 Regional Setting and Physiography 

North Dakota and northwestern Minnesota can be divided into three 
physiographic areas: the Missouri Plateau, located in the south
western half of North Dakota; the Drift Prairie, in east-central 
North Dakota; and the Red River Valley or Agassiz Basin of eastern 
North Dakota and western Minnesota (26, 27) . 

The Missouri Plateau includes the most southwesterly advance of 
the ice sheets. Glacial drift was deposited over all of the 
Plateau with the exception of the southwest corner . The Missouri 
slope (east of the Missouri River) leads up to an area known as 
the Missouri Coteau, a dissected escarpment. The Missouri Coteau 
occupies the eastern portion of the Plateau and is a 30- to 50-mile
wide land of !'dead ice" m.oraines. East of this is the Drift 
Prairie which, together with the Red River Valley, is known as the 
Central Valley. 
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• TABLE 2-11 

RANGE OR AVERAGE CONCENTRATIONS OF TOTAL DISSOLVED SOLIDS 
IN PERTINENT STUDY AREA SURFACE WATERS (19,21,22,23) 

SURFACE WATER RESOURCE 

i 

MISSOURI RIVER BASIN 

KNifE RIVER 

MISSOUR I RIVER 

LAKE SAKAKAWEA 

LAKE AUDUBON 

HUDSON BAY DRAINAGE BASIN 

DEVILS LAKE COMPLEX" (AVERAGE 1956- 19701 

DEVILS LAKE 

EAST BAY DEVILS LAKE 

EAST DEVILS LAKE 

WEST STUMP LAKE 

EAST STUMP LAKE 

• 
FOREST RIVER 

RED RIVER Of THE NORTH AT OSLO, MINNESOTA 

SNAKE RIVER AT WARREN, MINNESOTA 

TOTAL DISSOLVED SOLIDS 
RANGE OR AVERAGE 

500 - 1000 mg/lit 

< 500 mg/I 

< 500 mg/I 

< 500 mg/t 

8,360 mg/I 

8.330 mg/I 

51,370 mg/t 

6,820 mg/I 

98,790 mg/t 

348 mg/I 

340 - 1000 mg/t 

445 mg/I 

itMILLIGRAMS PER LITER - GENERALLY EQUIVALENT TO PARTS PER MILLION (ppm) 

< LESS THAN 

"ALTHOUGH THESE STUDY AREA LAKES ARE NOT EXPECTED TO BE AFFECTED BY 
THE PROPOSED PIPELINE SYSTEM, THEY HAVE BEEN INCLUDED AND MAY 
REPRESENT TDS CONCENTRATIONS Of POTHOLES AND SHALLOW LAKES WHICH 
ARE CROSSED BY THE PROPOSED ROUTE. 

The Drift Prairie extends eastward from the Missouri Plateau to 
the Red River Valley. The western edge of the Red River Valley 
marks the eastern edge of the Great Plains. The Central Lowland 
is a product of several glacial advances which left drift deposits 
several hundred feet deep. The Red River Valley is the remnant of 
glacial Lake Agassiz. The level lake plain has deep, fertile 
soils;the eastern and western edges show sand and gravel ridges as 
evidence of glacial lake beaches. 
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The proposed plant-mine site is located near the eastern margin of 
the Williston Basin of the Missouri Plateau, which extends from •
eastern North Dakota to central Montana and from west-central 
South Dakota to southeast Saskatchewan (11). The Sentinel Butte 
FormaFion, the uppermost bedrock unit of the sedimentary series 
within the study area, dips westward towards the center of the 
basin (near Williston, N.D.) at 5 to 10 feet/mile. 

The most striking physiographic features near the plant-mine site 
are the Beulah Trench and its western extension, the Zap Trench 
(Figures 2-14 , 2-22, and 2-29). These were formed during the 
Wisconsin stage of glaciation (18,000 years ago), when a continental 
glacier diverted the Missouri River along the margins of the ice 
sheet to erode the trenches into the upland surface. The Beulah 
Trench is crossed by the Krem Moraine in the northern sector of 
the study area. The moraine forms a divide that causes streams 
within the trench to drain north as well as south. A second 
stream divide is in the Zap Trench which causes water from the 
Beulah Trench and a small section of t~e Zap Trench to drain 
eastward into the Antelope Creek drainage. The remainder of the 
Zap Trench drains westward. 

2.1.4.2 Geology 

Near the plant-mine site the only geologic units that crop out are 
the late Paleocene (+65 million years old) Sentinel Butte Formation 
and the Pleistocene to Holocene (5,000 to 1 million years old) •Coleharbor Group. The geologic map (Figure 2-35) and geologic 
cross section (Figure 2-36 ) illustrate the relationship of these 
units. 

The Sentinel Butte Formation is a continental deposit of interbedded 
calcareous clays, sandy clays, and lignite beds, with isolated 
lenses of fine-grained sands, silts, and limestones. These 
sediments were deposited mainly in swamps or in the flood plains 
of slow, meandering rivers. 

In western Mercer County, the Sentinel Butte Formation is about 
500 feet thick. The uppe~ part of the formation has been removed 
by erosion in eastern Mercer County; thus, it is only about 
350 feet thick. The major coal seam under the project is the 
Beulah-Zap bed located about 140 feet above the formation's base. 
The only bedrock formation to De disturbed by strip mining will be 
the Sentinel Butte Formation. The Golden Valley Formation, which 
is stratigraphically above the Sentinel Butte Formation elsewhere, 
is absent in the project area due to erosion; therefore, only the 
younger glacial deposits of the Coleharbor Group overlie the 
formation 
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Figure 2 - 3"6 NORTH DAKOTA COAL GASIFICATION FACILITY GEOLOGIC CROSS 
SECTION A·A' (FROM FIGURE 2.1.2·1) 

The Coleharbor Group is composed of the moraines (till) of the 
upland area, the glacio-fluvial sediments in the Beulah and Zap 
Trenches, and the Krem Moraine. The morainal deposits (5 to 
65 f eet thick) are mainly clays locally mixed with sands, gravels, 
and boulders. The glaci o-fluvial sediments, poorly stratified 
lenticular clays, silts, sands, and gravels, are as much as 
280 f eet thick in the Beulah and Zap Trenches (12). The Krem 
Moraine incorporates intermixed sands, clays , gravels, and locally, 
boulders with isolated deposits of relatively clean sand. 

The Sentinel Butte Formation and Coleharbor Group are mantled by a 
variety of post-glacial surficial deposits. The glacio-fluvial 
deposits in the Beulah and Zap Trenches are masked by later 
stream-deposited alluVium, slopewash, and clays, silts, and sands 
deposited as alluvial fans. These deposits range in thickness 
from a few inches to 10 feet or more. "Clinker" deposits, a 
ceramic-like product produced by the baking of sediments over 
burning coal seams, are up to 50 feet thick locally. These deposits 
are commonly hard, variable dense to highly porous, and closely 
fractured. They are often used as surface material for "graveled" 
county roads. 

• 
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• 2.1.4.3 Soils 

• 


a. Upper Horizons 

, Upper horizon soils within the plant-mine area are composed of 
/ loamy glacial till, loamy to sandy residuums from underlying 

siltstone and sandstone bedrock, and alluvium in the valley . Soil 
depths and reclamation potentials are shown in Figure 2-37 . Depth 
of soil and the absence of sodic salt accumulations were the 
criteria for judging reclamation potential. Detailed U. S. Soil 
Conservation Service maps and soil ratings were also used in 
judging reclamation capab i lities . Most of the topsoil present is 
suitable for reclamation;thus, sufficient topsoil is available to 
provide a productive growth medium over the mined areas. 

b . Lower Horizons 

Materials from test holes were examined for trace elements , radio
activity, and chemical properties related to revegetation . Locations 
of the wells are shown in Figure 2-35 and geologic logs in Figure 2-38. 
Descriptions of the interval sample li t hology and chemical analyses 
are shown in Appendix F. 

Trace elements in the overburden samples occurred within a con
centration range normally observed in soils, except that molybdenum 
was slightly outside normal range at one interval (TH-1; Sample 4) . 
All samples with high pH values also had high exchangeable sodium 
percentages (ESP). Troublesome levels of soluble salts (conductivity 
greater than 4 mmhos/cm) exist in both the overburden and surface 
soils. Moderate to high levels of boron were found in a few 
intervals of TH-1 and TH-2. Copper, iron, and manganese were 
ample in all samples; zinc levels in the overburden were gener ally 
below amounts necessary for plant growth . 

c. Product Pipeline 

Over 40 different soil series can be found along the proposed 
product pipeline route. The parent material is primarily glacial 
drift. The route originates in Mercer County, North Dakota, 
where the soils are mostly derived from glacial till materials. 
Along the Knife River, sandy windblown soil materials mantle the 
glacial till. Bottomlands of alluvial soil are encountered at the 
Missouri River crossing, and poorly drained areas of these soils 
have become saline. From the Missouri River eastward, the route 
transverses a completely glaciated landscape having various types 
of glacial drift parent materials • 
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Figure 2 -38 	 NORT H DAKOTA COAL GASIFICATION FACILITY GEOLOGIC LOGS OF T EST 
HOLES 

The s oi l s along the proposed r oute typica lly occur i n patter ns of 
two or mor e soil series known as soil ass ocia t ions. The soi ls in 
Nort h Dakot a have been grouped i nt o 73 a ssociations wi th 20 of 
them occurring on the proposed r out e (26). Of 57 Minneso t a soil 
as soci ati ons , 4 occur along t he proposed r oute (28 ). Table 2-12 
lis ts t he soil associ a tions along t he pr oposed r oute and possib l e 
pr oblem areas wi t h each a s s ociation. 

2. 1 .4 . 4 	 Geological Hazards 

The area around the plant-mine site in west-central North Dakota 
is not considered to be seismi cal ly active. Nevertheless, maximum 
earthquake intensities for a lOa-year period have been projected 
for the plant-mine site based on historical records (4) and are 
shown in Table 2-13. No deep salt collapse structures were found 
to be present at the site . 
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TABLE 2-12 


SOIL ASSOCIATION 
WATER EROSION 

HAZARDa 
WIND EROSIf?N 

HAZARD SALINITYc 
REVEGETATI~N 
DIFFICULTY 

NORTH DAKOTA 

3. ~ARN~HAMERLY 2 1 1 1 

4. BARNES-SVEA 2 1 2 2 

10. SVEA·HAMERLY,.. " 1 1 I 1 1 

12. EMBDEN-GLYNDON 1 2 1 2 

15. HECLA-HAMAR 1 2 1 3 

16. MADDOCK-BARNES 2 2 1 3 

18. RENSHAW 2 2 1 4 

21. BARNES·BUSE 3 1 1 2 

33. WILLIAMS 2 1 1 1 

35. PARSHALL-L1HEN 1 3 1 3 

40. WI LLlAMS·ZAHL 2 1 1 
I 

2 

45. HEGNE-FARGO 1 1 1 1 

46. BEARDEN 1 1 1 
I 

1 

49. GLYNDON-VALLERS 1 1 1 1 

54. BEARDEN, SALINE 1 1 3 2 

60. HAVRE·BANKS 3 2 2 2 

63. BAINVILLE-FLASHER-AGAR 3 2 1 3 

66. BAINVILLE-ZAHL 3 1 1 3 

72. ZAHl-WILLIAMS 3 1 1 3 

73. VALENTINE-HECLA-HAMAR 1 3 1 4 

MINNESOTA 

34. FARGO 1 1 1 1 

35. GRIMSTAD 1 2 1 1 

37. ROCKSBURY.PEAT 1 1 1 3 

38. ULEN.sIOUX-GRIMSTAD 1 3 1 3 

DEGREE OF LIMITATION FOR RECLAMATION OF DISTURBED AREAS • 

• 

\vATER EROSION HAZARD 1 =SLIGHT 2 =MODERATE 3=SEVERE 

°WIND EROSION HAZARD 1 =SLIGHT 2 =MODERATE 3= SEVERE 

~ALINE AREAS 1 =NONE 2 =OCCASIONAL 3 =NUMEROUS 

dREVEGETATION DIFFICULTY 1 = EASY 2 =MOD. DIFFICULT 3 =DIFFICULT 4 =VERY DIFFICULT 

• 
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• TABLE 2 -1 3 

MAXIMUM EXPECTED EARTHQUAKE INTENSITIES AND GROUND ACCELERAT IONS 
AT THE PROPOSED PROJECT SITE 1 

/ 

Distance Maximum 
From Probable Maximum Ground 

Maximum Epic'enter Intensity Acceleration 
Epicentral to proposed at proposed at proposed 
Intensity coal gasi coal gasi- coal gasi-

Eart hquake of fication fication fication 
Location Record plant site Elant sit e elant site 

Habgen Lake, 
Montana (1959) IX-X 480 miles II Less than 

O. Olg 

Southeastern 
Saskatchewan, 
Canada (1909) VII 225 miles III Less than 

O.Ol g 

Hypothetical 
Earthq uake VI 20 miles V 

• 
Approximately 
0 .02g 

Hypothetical 
Earthquake VI 50 mi l e s IV Approximately 

0. 0 15g 

• 


1 Based on a p r o j ected life of about 100 y e ars. 


2 Intens i t ies bas ed upon the Modif ied Merca l li scale (11U; 

see a lso page 14 of BU·1' s comments ). 


Geological hazards which may affec t t he l ong- t e rm s tabi lity of t he 
product pipeline inc l ude land movements , earthquakes , gully 
e r os ion, s cour, subsidence, and sand blowouts. Nine areas along 
the route west of the Missouri River show evidence of mas s movement 
(Table 2-14 ) . East of the Missouri unstable streambanks of the 
Forest River , Red River of the North , and the Snake River are 
actively slumping. 

Earthquake potentials for the pipeline route are the same as for 
the plant-mine site. Gully erosion potential exists along the 
Knife River, the Missouri River, the Missouri Escarpment, and the 
Pembina Escarpment. Scour hazards exist at any stream crossing, 
but the Missouri River and Red River of the North have the greatest 
potential. Subsidence problem areas include: the Soo Line 
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TABLE 2 -14 


AREAS OF MASS MOVEMENT ALONG THE PROPOSED ROUTE 
 •
ON RAI ROAD R.O.W. WEST OF THE MISSOURI RIVER 

," 

) LOCATION 
OBSERVATIONS BASED ON FIELD EVALUATIONS 

AND ANALYSIS OF AERIAL PHOTOGRAPHSRIVER VA'LLEY SECTION TOWNSHIP RANGE 

KNIFE RIVER 28 

27 

22& 23 

9& 10 

2 

5 

36 

144N 

144N 

144N 

144N 

144N 

144N 

145N 

87W 

87W 

87W 

86W 

8SW 

85W 

85W 

LARGE SLIDE , ACTIVE TOE 

REPAIRED SINCE 1965. TEMPORARILY 
STABILIZED 

LARGE SLIDE AR EA, EXTENDING UP ADJACENT 
GULLY, LONG HISTORY OF MOVEMENT 

OLD.SLlDE ARE A WHICH WAS DITCHED 

20-FOOT HIGH CLIFF SHOWING EVIDENCE OF 
MASS MOVEMENT 

BUI L T ON SLUMP BLOCK 

MASS MOVEMENT ALONG R IVER MEANDER 

MISSOURI R. 18 

5 

144N 

143N 

84W 

83W 

2 SMALL SLIDES UNDER OLD ROAD 

40-FOOT HIGH SLIDE 

embankment across Pelican Lake (N.D.), a wetland area west of 
Ramsey (N.D.), the lakes near Fillmore and Baker (N.D.), Davis and 
Ranch Lakes southwest of Balta (N.D.), and the Knife River Slough. 
The beach ridges of glacial Lake Agassiz may be susceptible to •
sand blowouts, as would the edge of glacial Lake Souris between 
Kief and Balta and portions of the Knife River Valley. 

2.1.4.5 Land Use 

The 1975 land use within Mercer County is tabulated below (83): 

Use Acres Percent 

Cropland 294,000 44.7 
Pasture 4,200 0.6 
Rangeland 303,600 46.1 
Forest Service Property 13,000 2.0 
Surface Water 27,000 4.1 
Other (Including Mining) 16,200 2 . 5 

Total 658,000 100.0 

Cropland (e.g., small grains and forage crops) and rangeland 
comprised about 90.8 percent of Mercer County's land use in 1975. 

•
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Most of the land on the pl ant-mine site is al so used for crop• production or grazing . The entire area of t he pl ant and mine is 
under private surf ace ownership ; Coteau Properties owns the coal 
lease rights. Twent y-five f armsteads are in t he proposed mine 
atea; of 85 s tructures, 60 are vacant. All of the acreage that 
would be dis turbed by mining ( 12 , 500 acres) i s l ocated on these 25 
farmsteads. Agri cul tural produc t i on in the plant - mine area was 
worth about $22,OOO/mi2 accordi ng to 1973 crop prices (13). 

The three counties near the pl ant-mine site have varying degrees 
of zoning regul a tions to regula t e industrial and· urban development . 
Mercer County ha s a comprehensive zoning ordinance to provide for 
orderly development and a f unctioni ng Planning Commission. 
Appropriate zoning changes and conditional use permits are required 
for changes in land use. A Planning Commission meets as the need 
arises in Dunn County to consider rezoning requests pursuant to 
that County's land use regul ations. New regul ations are being 
formulated and should be issued by June 1978 . Oliver County has 
no zoning regulations; however , legislation is currently being 
drafted and should become effective during the fall of 1977. 

Current land use along most of the proposed pipeline rout e is 
existing railroad right-of-way (ROW) in a natural or seminatural 

• condition. Only 79 acres of new ROW will be required and current 
use of this land is agricul tural. Wetlands encountered along the 
proposed route are discussed in Section 2.2.2.3. 

2.2 Biological Environmen t 

2.2 . 1 General 

North Dakota lies entirely wi t hi n the grasslands biome which 
encompasses most of the midwes t and north-central portion of the 
United States . The occurrence of large areas of grassland is due 
largely to low rainfall, high evaporation rates, and high temperature. 
Over one-half the land has been agricultura lly developed resulting 
in a mixture of natural communi t i es and those resulting from man's 
activit ies. 

Three main natural vegetation types occur in association with the 
proposed plant-mine site and product pipeline , including (1) mixed
grass prairie on the Missouri Plateau (described in detail in 
Section 2.2.2.2), (2) tall-grass prairie in the Red River Valley 
region, and (3) a transitional zone in the Drift Prairie region. 
A fourth vegetation type is t he Northern flood plain forest which 
occurs along the major drainages. Characteristic plant species 
include cottonwood, ash, willow, and elm. 
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Field studies were conducted over a 49-section study area at the 
plant-mine site (Figure 2-39) from late May to mid-October, 1974, •
to provide baseline information on the ecosystems involved (4). 
Studies of a 22-section study area surrounding Mine No. 2 were 
conducted at a later date, and it was determined that no large 
differ'nces existed in the ecosystems of the two areas. Weather 
in 1974 was unusually wet and resulted in an abnormal occurrence 
of annual plants. However, conditions were not so severe as to 
affect the relative abundance of perennial plants or higher 
animals. Four major plant communities were identifiable in the 
study area - agricultural, prairie, wetland, and woodland. 
Acreages of the various plant-mine site plant communities and 
habitat types within the communities are summarized in Table 2-15. 
Botanical compositions of sampled habitat types are found in 
Appendix G. No endangered plant species were noted in the study 
area. 

2.2.2 Terrestrial Plant Communities 

2.2.2.1 Agricultural 

Plant-Mine Site: Approximately 59 percent of the 49-section study 
area surrounding the plant-mine site consisted of agricultural 
communities. This community is created and maintained by man at 
the expense of the native prairie grasslands. Almost all land in 
the area suitable for cultivation is developed; slopes are plowed 
to the steepest point where machinery can operate or to where the •
topsoil depth is less than plow depth. Five habitats are recog
nizable in this community -croplands, domestic haylands, retired 
croplands, fence rows, and farmsteads. 

a. Croplands 

About 72 percent of the agricultural community is used as cropland. 
Major crops in 1974 were spring wheat (45 percent), oats (22 percent), 
and corn (5 percent). Small acreages of barley, rye, flax, and 
sunflowers were also grown . (See Appendix G for a listing of 
plants on the plant-mine study area and scientific names.) Nearly 
28 percent of the cropland was in summer fallow. 

b. Domestic Haylands 

Domestic haylands accounted for 26 percent of the agricultural 
community in 1974. Planted pastures are included in this habitat 
type. Hay species included alfalfa, sweetclover, smooth brome, 
and crested wheatgrass. Kentucky bluegrass is commonly encountered 
as a volunteer in planted hayfields. 

c. Retired Cropland 

Retired fields are generally seeded to a variety of grasses and 
legumes that include smooth brome, crested wheatgrass, western • 
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TABLE 2':"'15 

Extent of Plant Communities Found Within a 49-Section Study Area 

Encompassing the ANGCGC Plant-Mine Site 
 • 

CO~lnity and Approximati 
Rab~ at Type Acreage 1. % of Community 

Agriculture (59%) 

Cropland 13,300 72 

Domestic Rayland 4,800 26 

Retired Cropland 100 1 

Fencerow 100 1 

Farmstead 300 1 


18,600 100 


Prairie (40%) 

Subirrigated 100 1 

Overflow 250 2 

Saline Lowland 100 1 

Closed Depression 100 1 

Sandy 1,250 10 

Silty 5,500 44 

Clayey 250 2 

Thin Upland 1,600 13 

Shallow 2,250 22 

C1aypan 125 1 

Shallow-Gravel 100 1 
 •Very Shallow 125 1 

Thin Claypan 500 4 


12,250 100 


Wetland (0.3%) 

Wetmeadow Swale 15 14 

Cropland Pond 1 1 

Seasonal Ponds & Lakes 65 64 

Semipermanent Ponds & Lakes 7 7 

Stock Ponds 14 14 


102 100 


Woodlands (0.7%) 

Natural 125 63 

Tree Plantings 75 37 


200 100 


1/ 	 Approximate acreage based upon 15 quarter-section samples within 
the 49-section study area. 

Source : Woodward-Envicon, Inc. 1974 
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wheatgrass , alfalfa, and yell ow swee t clover . Coarse weed species• are commonly associa ted wi t h seeded gr asses in reti red cropland 
f ields . The f i elds i n the study a r ea were ut i lized f or hay in 
1974 . 

d . 	 Fence Rows, Secti on Lines, and 
Rights- of-Way 

Na rrow strips of weedy hab i tat often bor der crop l ands , hayf i e l ds , 
grazed prai r i e, fences, sec t ion l i nes, and right s -of-way . For 
nine sampled fence rows, t hree i n troduced grasses (smooth brome, 
Kentucky bluegrass , and crested wheatgr a ss) made up 60 percent of 
the total plant compos i t i on, nat i ve perennial grasses 14 percent , 
and annuals 19 percent (Appendi x G). Many section l ines and 
roadsides are planted in hay grasses and l egumes, and are hayed 
annually. Fence rows adjacent t o domestic hayfields contained 
mainly hay grasses; those adjacen t to cr oplands contained a wide 
variety of annual weeds. The establishment of smooth brome 
generally resulted in a nearly pure stand of this species due to 
its early growth and its tendency towar d dense stands. 

e. Farmsteads 

• 
 About 1 percent of the agricultural community was farms t eads. 

Abandoned farmsteads were about 15 percent of the t otal farmstead 
acreage. Grounds of these a r eas tend to become ov e rgrown with 
weeds and brush and are important as wildlife habita t. 

Product Pipeline: Agricultural land in t he vicinity of t he 
product pipel i ne is essen t ial ly of the same t ype as tha t of t he 
p l ant- mine site. About 262 miles of the p roposed r out e is bordered 
by cropland and 15 miles border ed by domestic hayland . 

2.2.2 . 2 Prairie 

Plant-Mine Site: Approximately 40 percent of the plant-mine study 
area consists of pralr le. This communi ty was further subdivided 
into 13 range- s ite categories based on soi l type, field inspection, 
and vegetation sampl ing. These range sites represent a wide 
spectrum of pre- and post-climax plant communities resulting from 
local variations in soil, wetness, topography, etc. The r ange 
sites in the study area were: subirrigated, overflow, saline 
lowland, closed depression, sandy, silty, clayey, thin upland, 
shallow, claypan, shallow to gravel , very shallow, and thin 
claypan. 
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a. Subirrigated •
This range site is present in the study area only as a part of 

/ 	 other units. Its acreage is insignificant, but it represents a 
distipct 'community. Dominant plant species in a subirrigated 
plantsite in the study area were big bluestem, prairie cordgrass, 
and switchgrass (Appendix G). 

b. Overflow 

About 2 percent of the prairie in the study area was overflow 

range site. In two overflow range sites big bluestem was the 

dominant species; Pennsylvania sedge was second in abundance, and 

porcupine grass was third. 


c. Saline Lowland 

Less than 1 percent of prairie in the study area is saline lowland. 

Plant species tabulated on moderately well and poorly drained 

saline lowland sites are listed in Appendix G. Western wheatgrass, 

swollen bluegrass, and poverty weed dominated in the moderately 

well drained area whereas salt meadowgrass, saltgrass, hastate 

saltbush, western wheatgrass, and wild barley were the principal 

species where drainage was poorer. 


d. Closed Depression •Less than 1 percent of the prairie in the study area is closed 

depression range site. Because this site is found in closed 

basins, the plant community is quite variable depending on recent 

weather conditions. Generally the dominant species is western 

wheatgrass, an upland species with high moisture tolerance. 

However, a succession of wet years may result in high percentages 

of northern reedgrass and sedges more characteristic of wet meadow 

sites. 


e. Sandy 

Sandy range is about 10 percent of the prairie in the study area. 

In two sandy range sites sampled, big sandgrass was the most 

abundant species, followed by prairie junegrass, blue grama, and 

needle-and-thread. Western wheatgrass was relatively low in 

importance. 


f. Silty 

The silty range site comprises about 44 percent of the pra1r1e in 

the study area. Two silty range sites were sampled and both 

showed blue grama highest in relative abundance, with western 

wheatgrass and needle-and-thread second and third, respectively. 
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• Bl ue gr ama is a shor t -grass understory s pecies, and a l though 
abundant , it comprises a much smaller percen t age of the stand by 
wei ght than t he percen t relative abundance indica tes. Theref ore , 
wes tern wheatgras s was actually the dominant spec i es. 

g. Clayey 

About 2 percent of the pr airie of the study a r ea is clayey r ange 
sit e. Examinati on of a clayey r ange si te showed tha t western 
wheatgras s , green needlegr ass , and blue gr ama were the dominant 
plant s pecies. 

h. Thi n Upland 

This range sit e was about 13 percent of the study a rea pr alrle. 
In two thin up l and communities sampl ed , litt l e bluestem was the 
most abundant species, fol l owed by Pennsylvania s edge, porcupine 
grass, and big sandgrass. 

i. Sha l low 

• 

The shallow range site was about 22 percent of the prairie acreage. 

The dominant plant speci es of two sampling areas were little blue

stem, threadleaf sedge, Pennsyl vani a sedge, and big sandgrass. 

The high occurrence of big sandgrass was due to the sandyness of 

the soil. 


j. Cl aypan 

Claypan was about 1 percent of the prair i e of the study area. 
These sites are often charac ter i zed by shallow depressions where 
the underlying i mper v i ous subsoil i s exposed by erosion. The 
vegetation of thes e depressions is sparse and many are almost 
barren . A claypan site in t he study area was domina ted by western 
wheatgrass, gr een needlegr ass, and prairie junegrass. 

k . Shal l ow to Grave l 

The shal low t o gravel r ange site was less than 1 percent of pralrle 
acreage. One s ite in t he study area was dominated by threadl eaf 
sedge, blue grama, and fringed s age . Blue grama dominance was 
probably a result of heavy grazing. 

1. Very Shal low 

• 
This range site was about 1 pe rcent of the study area pralrle. 
Plant communities on soils underlain by gravel are different than 
those on soils underlain by hard rock or clinker. In the study 
area, threadleaf sedge and needle-and-thread were the dominant 
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plants in areas underlain by gravel. Plains muhly, needle-and
thread, and little bluestem dominated over clinker areas whereas 
thickspike wheatgrass was the dominant grass over sandstone. 

m. Thin Claypan/ 
The thin claypan range site is about 4 percent of the prairie 
acreage. Examination of one site showed western wheatgrass as 
dominant. Significant percentages of blue grama, tumblegrass, 
gumweed, sandberg bluegrass, and buffalo grass were also present. 

Product Pipeline: Typical plants of the various prairie regions 
along the proposed product pipeline route would include western 
wheatgrass, needle-and-thread, green needlegrass, big bluestem, 
little bluestem, Indian grass, and blue grama. The types of 
prairie (e.g., tall-grass, transitional, etc.) differ primarily in 
the species composition and/or densities of these species. Along 
almost all of the proposed route vegetation consists of brome, 
mixed grasses, and some shrub communities characteristic of idle 
lands along railroad rights-of-way. About 58 miles of the proposed 
route is bordered by natural prairie communities. 

2.2.2.3 Wetland 

Plant-Mine Site: Wetland communities occupy about 0.3 percent of 
the 49-section study area. Five different habitats are represented 
within this community: wet-meadow swales, cropland ponds , seasonal 
ponds and lakes, semipermanent ponds and lakes, and stock ponds. 

a. Wet-Meadow Swales 

Wet-meadow swales occur in shallow depressions that have not been 
cultivated and make up about 14 percent of study area wetlands. 
In two wet-meadow sites, smoothcone sedge , wild barley, and common 
spikerush were the most abundant plant species (Appendix G). 

b. Cropland Ponds 

Cropland ponds occur in basins where the soil is cultivated during 
dry years. Vegetation in noncrop years is dominated by pioneer 
species characteristic of early wet-meadow and shallow marsh 
successional stages. Cropland ponds are present, but were not 
sampled. 

c. Seasonal (Pothole) Ponds and Lakes 

About 65 percent of the wetlands in the study area were seasonal 
ponds and lakes. Two vegetative zones are generally present: a 
peripheral wetland range zone and a shallow marsh zone. Two 
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wetland range sites sampled were domina ted by slough s edg e and 
l ong-rooted smar t weed. Other we t l and range s i tes dominated by 
r ivergr ass wer e noted . 

/ 
d. Semipermanent {Pothol e} Ponds and Lakes 

This habi t at type was 7 percent of the we tlands i n the s t udy a r ea . 
Two marshes were 	 sampled , and bur ! eed , l ong-rooted smartweed , 
broadleaved cattail, and river bul rush wer e the pr i nc ipal spec i es . 
Hardstem and softstem bulrush were observed bu t wer e not represented 
in the s ample . 

e . Stock Ponds 

Stock ponds comprised about 14 percen t of we t land habitat in the 
study area. The edges of these ponds are usually trampled to the 
point t hat veg e ta t ion canno t grow , bu t occasionally small areas of 
marsh, wetland r ange, and /or wet-meadow vegetat i on are present . 

• 
Product Pipeline: About 19 miles of wetlands lie in close proximity to 
the proposed product pipel ine route (Table 2-16). The pipeline would 
only be laid on one side of the railroad but whether the north or south 
side would be used is not known at this time; t hus , Table 2-16 presents 
wetland da ta for both. Not all 155 or 162 wetlands would be crossed; as 
indicated on page 2-24 , it is estimated that about 32 of t hese we t lands 
would be crossed 	by the pipeline . The wetlands occur primari ly on the 
~lissouri Couteau and portions of the Drif t Prairie west of Pelican Lake 
(about 50 percent of t he wetlands occur in Ramsey County alone) . The 
vegetation associated with these wetlands would be essentially the same 
as that described above for the plant-mine site. 

Table 2-1 6 
I NVENTORY OF WETLAND IMPOUNDMENTS ALONG PRODUCT PI PELI NE ROUTE 

Nor th Side of RR South Side of RR 

Number of wetlands encount ered 155 162 
Total acreage of wetlands 7, 123 7,167 
Acreage within 50 foot ROW 113 114 
Linear mi les of wetland 18.5 18.7 
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All of the wetlands along the proposed route (about 19 miles) are 
in 	North Dakota. The most important waterfowl habitat is in the 

/ 	 Missouri Couteau and the Drift Prairie west of Pelican Lake. 
Inte~ittent ponds and marshes are more extensive than permanent 
waters by 4:1. The potholes on the Couteau are on higher ground , 
are visually more distinct, and tend to be fresher than potholes 
of the Drift Prairie. The latter, being at or below the surrounding 
water table, are subject to inflow seep'age and tend to be more 
saline. 

2.2.2.4 Woodlands 

Plant-Mlne Site: Natural wooded communities near the plant-mine 

site can best be classed as prairie thickets. Several tree plantings 

are also present. Only 0.7 percent of the study area is occupied 

by woody vegetation over 6 feet high. 


a. Natural Communities 

Natural wooded communities make up 63 percent of the woody cover 

present. Three types of natural woodlands are present in the 

study area. Species composition relates closely to moisture 

conditions - hydric (wet), mesic (moist), and xeric (dry). Woody 

species in each of these types are shown in Appendix G. It appears 

that the natural wooded communities are gradually increasing in 

extent, particularly on north slopes. This might be a result of 
 •
protection from fire, perhaps in conjunction with heavy grazing. 

b. Tree Plantings 

Long narrow strips of native and exotic trees and shrubs (shelterbelts) 

account for about 37 percent of wooded habitat in the impact area. 

Two wildlife habitat improvement plantings have been established in 

the study area. These are block plantings of 3 to 5 acres designed 

to provide food and winter cover for wildlife. Exotic plant 

species, particularly Chin~se and Siberian elms, caragana, and 

Russian olive were the most common trees in tree plantings, although 

in older plantings native species such as green ash and cottonwood 

were present. 
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Product Pipeline: Nat ura l woodlands in the vicinity of the product 
pipel ine route consist of stands of bott omland hardwoods a l ong 
major dra inages; notably t he Kni fe River , Missour~ River, Forest 
River (and i ts branches), Red River of the Nor t h, and Snake River. 
~ere are also some scat t ered s tands of bur oak , green ash, and 
ispen around the Missouri Coteau and scattered in other areas of 
stronger rel ief throughout the Missour i Coteau and Dr ift Prai rie. 
Woody shr ubs are also found in coulees west of the Missouri. 
Stands consisting primarily of aspen and j ack pine are found 
scattered on s ome beach ridges around the Red River Valley. Also, 
scattered woodlots and occasional areas of t amarack swamp occur 
along the route where it l eave s the Soo Line ROW west of Vi cking 
to link with t he Thief River Falls Compres sor Station. Overall 
the pipeline route traver ses about 22.7 miles of woodland hab i ta t . 

2. 2 . 3 Terres t r i a l Fauna 

2.2.3 .1 Bi r ds 

• 
Field studies near the p lan t-mine site during 1974 indi ca t ed the 
presence of 75 bird species dur ing t he br eeding s eas on. An 
additional 32 species obs erved only during ea r l y spring and/or 
late summer and f a l l are considered to be migrants . Bi rd speci es 
observed in and about t he 49- sect ion s tudy area are l i sted in 
Table 2-17. . 

a. Water Birds 

Waterfowl wer e given special atten t ion in f i e l d s tudies . Six 
species nes t ed or a t tempt ed to nes t i n t he plant-mine study area 
(Table 2-18). The estimated spring (May) duck population was 
about 250 birds, incl uding 104 pairs and 42 unpaired dr akes . A 
brood count t he second week of J uly l oca ted 135 duckl ings i n 
22 broods . Blue-winged t eal and ruddy duck broods were not 
observed, thus the estimated 21 percent nes t ing success rate is 
probably low. Use of the area was heavy dur ing early spring when 
seasonal ponds contai ned water . Us e decr eased i n July as these 
ponds began t o dry out and br eedi ng ac tivi t y declined . By 
September 3, only 36 ducks were counted . 

Twenty-six s peci es of water birds ot her t han waterfowl were 
observed on or i n the study area . Of these, eight were seen only 
on Lake Sakakawea . Onl y three s pecies, the American coo t , kil l deer, 
and upland plover, were numerous enough to allow calcul ation of 
population estimates . 

Water birds are of primar y impor tance throughout the region of the 
proposed product pipeline and utilize the area extensively . The 
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TABLE 2-17 •BIRD SPECIES OBSERVED ON AND IN THE VICINITY OF THE STUDY AREA 

1 Habi t .. t 
2 MiniJnWll3 Breeding 

S2!!c.lea StatllJl ~rIcurEunI Prairie ~ IIIOOd'!d popu l tion 

/ 
w..terb.lrda 

Ca.llon loon4 4 100 
We.~ern grebe 100 
E.. red grebe 100 
Pied-bill ed grebe 100 
White pel c ..n 4 100 

DOuPle - creatad c o rmor ..nt4 
100 

Mallard B 100 62 
Pln t a!l B 100 32 
Gadwall a 10 0 19 
AllIer ican widge<ln M 100 

Shoveler a 100 70 
Blue- winged t e 1 B 10 0 62 
Green-winged t e .. l M 1 00 
Rl!dhe..d " 1 00 
Canvasback M 100 

Ri.n9 - necked d uck 11 1 0 0 
"",,aser scaup M 100 
Ruddy duck a 100 
Great b.lue heron M 100 
Anle.rlcan bittern " 100 

5 ndh i 11 crane M 100 
American coot B 100 81 
Sor.. a 100 p 
AltJte rican avocet " 10 0 

!. ; /mi 2K Itdeer B 64 28 1 0 

Marb led 90 dw i. t K 100 
6 !. ; / mi 2 Up l and plover B 91 9 

Spo tted sandp~per M 
wil l e t B 10 0 
"",,sser ye110..1e gs )\ 100 

Lon9- billed dovic ha r 4 " 100 
Semipalmated sandpiper 
Wiilon '. ph larope 100 
CCIIIIIIOn In pe 4 10'tl 
Herring g ull 100 

Ring-h i lied gUIle 1 00 
Fr anklin '. q uJ. l 1 0 0 
B.lack t e rn 10 0 

Uela nd Ga_ birds •Sharp- tailed gro use 50 22 28 1. 6/ mi 2 
Ring- ne ckad pheaaant 1 5 28 5 7 
Gray partridge 51 10 39 

RAp tora 

Turkey vul t ure K 33 67 
Cooper's hawk II 1 00 2 p r 
Slll.r p- shinnad hawk M 1 0 0 
Harsh hawk K 47 52 6 pc 
Red- t ailed h a ..k " 4S 55 

Swai nson · 9 hawk a 35 6 0 5 2 p r 
Prtir1e falco n " 80 20 
Sparrow h....k M 100 
Sc r eech ow l " 100 

31';Grea t horne d owl B 6 13 13 68 
Burrowing ow l B 12 89 3 p r 

Songb rda 

Rock dove 8 100 ;/au 2Mourning dove a 11 28 61 7 !. 
BLack-bi lled c uckoo B 1 00 P 
Common n gh t.hawk B 50 50 P 
Belted kingf i s her B 100 I' 

'tellow-sb.. fted f l1ckar 1 0 0 
; /1111 2E,,"stern k ingb r d 22 38 40 1) !.

Western kingbird )3 6 7 P 
BIIstern phoe be 100 P 
Tra i l l's flyc.. tcher 100 p 

Least flycatcher 100 
~9/mi 2Horned l a r k 62 35 82 !.BArn s ....~low 8 P 

Tree ..... l.low B p 
B..nk swal lo.. 11 P 

Rouqh- wlnged swallo,", 
Blue jay 1 00 
Bl ..ck- b illed magpie 1 00 
COllUllOn c row 100 
.Black-capped c hickadee H 100 

(co ntinues) 
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• 
TII.BL£ 2-11 (c on t 'd. -l) 

. 2 
HabItat Minimuml Breeding 

S~ecies s tatus l "'!lrl.cu!turaI prairIe Wetland WOOded PO~lllation 

Rock wren II 10 0 
Long-billed IIISrsh wren II 100 
Catbird B 100 P 
Brown thrasher B 9 18 13 
Rob n 	 B 11 89 5 ~ f/m1 

2 

Loggerhead shrike B 67 )3 p 

Starling B l Oa p 

Philad Iph i a vireo B 100 
Yellow varb l eL B 100 :!: ~/m12 
/!!yrtie wiOrbleL M 	 100

/ 	 Ovenbl.rd 10 0 P 2 
Ye l101olthroiO 17 83 4 :!: 2/IIU_

2 
KO U Be "PiOrrow 56 44 
BoboUnk 77 10 13 ~ ~ ~j:i2

2
Western meado wlark 	 15 80 47 .!: 6/mi 

Ye Uow-headed blackbird )7 6 3 
Red-.n nged b lackbl n1 21 35 2) 21 31 :!: ~/ml~
Bre....... ' B blackbird )7 20 2 41 14 :!: 8/m 
COJIUIQn grackle 100 
Brown - headed cowbird )0 52 18 42 !:. ~l/mi 2 

Orcha r d oriole B 100 
Ba 1 timor orIo le B 100 
Rose- b r easted gros beak B 100 
Americ an go l dfinch B 10 0 
o ckciaael B 1 00 

Rufous-s i ded t 010lhee 100 
Grasshop p r sparrow 28 68 4 7 :!: ~/1lI12 
BaiLd' 8 sparrow 100 P 
Lark b un ti ng 60 )9 93 :!: 14/m~ 2 
Ves per spar row 24 67 11 :!: 21m l 

Clay-colo red sparrow 96 14 :!: 5/n1 2 

Tree spar r ow M 100 
Ch l ppi ng sparr ow M 100 
Wh te-CCQwn d sparrow II 100 
So ng spa rrow 37 13 ) 7 13 

MoCow-n l s 10ngsp= l Oa p 

Ches t nut-co llared longspur 27 72 114 :!: 2 1 /m> 2 

GIB ~ Breeding b ird, II migra t i ng bird . 

lvalues indica t e percentagell of o bservations. 

lp 	• Present in low numberll' breeding popu l ation l ee9 t han f our (4 r per lUjUare mi 1e . Whole 
numbeL indicate the estilnated number o f breeding ind~vidua ls on the 48 square mile atudy 
area in 1974: pr - breeding pairs . 

• 

40b.erved onl y o n Lake Sak.a.kllvea . 


Source : Woodwan1 - Envlcon, Inc. , "'nalyaia, 1 974 . 

TABLE 2-18 

BR EEDING POPULATIONS AND PRODUCTIVITY OF SIX SPECIES OF WATERFOWL 
ON THE STUDY AREA 

Es t i ...ted Unpaire o. of 110. o f Percent Nellt Lnq 
SeecieJI No. of Pai rs Broods Younq Success~ 

Hal l.erd 26 10 62 12 83 46 
Pinta 11 13 6 32 4 20 31 
Godwa U e 1 19 5 28 62 
Shoveler 29 12 70 1 4 1 
Bl ue - wing d teal 26 10 62 0 0 0 
Ruddy d uck ---.l ---!. ---2. ~ ~ ~ 

Total 104 42 250 22 135 21 

Source: Woodward - Envicon , Inc. I Ana l ysis, 1974 • 

2-69• 

http:Ovenbl.rd


prairie pothole region is especially important and is used heavily 
during breeding and migrations. Several species of ducks commonly •
nest in the area; blue-winged teal make up nearly one-fourth of 
the nesting ducks in the Dakotas, with pintails, mallards, and 
gadw1lls comprising most of the rest (37). Coots, snipe, plovers, 
ra~¥s , and the American avocet breed on the shores of marshes and 
lakes . Sandhill cranes also use the area for feeding and resting 
during migration; the whopping crane and whistling swan are known 
to us~ the area for resting during migration. 

b. Upland 'Game Birds 

Three species of upland game birds i nhabited the plant-mine study 

area--the sharp-tailed grouse, ring- necked pheasant , and gray 

partridge. The sharp-tailed grouse was present where ungrazed or 

lightly- grazed pr airie , grai n fields, and woody vege t ation were in 

c l ose proximity . These birds use ungrazed or lightl y- grazed 

prairie for nesti ng (30); woody area s provide vital winter cover. 

During July and August the adult to juvenile ratio was 1 : 3. 2 , 

providing an es tima t ed f a ll population of 6.7 bir ds/mi2 . 


Spring surveys indicated a population of 0 . 8 ma le pheasant/mi 2 . 

A male to female ratio of 1:2 .0-3 . 3 (31) was used t o estimate the 

breeding population of 2. 4 birds/mi2. Data on gray partridge were 

no t sufficient to estimate popul ations. 


Upland game birds along t he proposed produc t pipeline r oute incl ude 

ring-necked pheasant , gray partridge , shar p-t ailed grouse, and 

greater pr air i e chicken. 


c . Raptors 

Eleven species of raptors were observed in the 49-sect ion study 
area; six were present during the breeding season - Cooper's hawk , 
marsh hawk, Swainson's hawk, great -horned owl, and burrowing owl . 
Seven of the eight observat i ons of burrowing owls were in prairie 
habitats where they nest in the abandoned burrows of various 
mammals ; i n the study area 'probably those of badgers. 

d . Songbirds 

In all, 57 species of songbirds (pigeons and doves, cuckoos, goat
suckers, swifts, kingfishers, woodpeckers, and perching birds) 
were observed i n the plant-mine study area; 49 of these during the 
nesting season. Ten speci es, the ches tnut-collared longspur, lark 
bunting, horned lark, western meadowlark, brown-headed cowbird, 
redwinged blackbird, clay- colored s parrow, Brewer' s b l ackbird, 
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• eastern kingbird , and vesper sparrow, accounted for over 85 percent 
of all songbird observa tions during the spring census. The first 
four of these species comprised over 60 percent of t he observa tions . 
The widest vari ety of birds , 33 species , was observed where woody 
vrgetation was present. Many pr airie and wet l and species use 
trees and shr ubs fo r perches dur i ng territorial displ ays. 

2.2. 3 .2 Mammals 

a. Small Mammals 

Small mammal s include bats, shrews, and small rodents not of 
recreational or f urbearing importance. Ten s pecies wer e identified 
in t he plant-mine study area (Tab l e 2- 19). Suitable habitat in 
agricultural areas was mainl y in f ence rows . Thir t een-lined 
ground squir rels and deer mi ce wer e the mos t abundant smal l 
mammals , as they were a lso in pra i r ie habitat . Thi r teen- lined 
ground squirrels and meadow jumping mice were the most common 
small mammals in wetland a r eas , whereas deer mice and meadow 
jumping mice were the mos t common in wooded areas. 

b. Medium Mammals 

• 
Medium-sized mammals include -small game mammals and f urbearers. 
Eleven species were observed on the study area near t he p l ant-mine 
site; sufficien t data were gathered to calculate population 
estimates for f ive of these (Table 2-20) . Raccoons were observed 
most often in agricul tura l areas , but tracks and droppings were 
often observed i n wooded and wetland areas. Eight red fox dens 
were located in t he spring , and t wo additional pairs were reported 
by a landowner . 

The muskrat is probably the most abundant furbearing mammal in the 
region of the proposed product pi pel ine. Beaver, weasel , fox, 
mink, and raccoons are also t aken for their fur . Predators such 
as coyotes, bobcats, skunks, and badgers are also often taken for 
their fur, .or simply hunted as undesirable species. Tree squirrels, 
cottontail rabbi t s, and whi te-tailed jackrabbits are also present. 

c. Large Mammals 

Three species of large mamma ls were observed in the 49-section 
study area (Table 2-20) . Only one mule deer was s een; white
tailed deer ~ere not present in sufficient numbers to accurately 
estimate numbers, but at least 11 individuals were observed. Most 
observations of pronghorn were in the agricultural northeastern 
one-third of the study area . Four males had summer territories 
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TABL E 2.-20 

MEDIUM-SIZED AND LARGE MAMMAL SPECIES OBSE RVE D IN THE 

STUDY AR EA 


llIabitat Mi nimum Fall 
A9r l cultu ral Pralrl e h'e t l ana Wooded Popu lation 2 

Ra ccoon 
Long - ta iled weasel 

79 
6 7 

16 
17 

5 
16 

1.18 + . 88/mi2 

-P 
Mi nk 10 0 P 
Ba dger 
Striped skunk 

33 
83 

67 
14 1. 8 2 

P 2 
2:. .68/mi 

Coyote 
Red f ox 
Fox s q uirrel 

20 
68 

70 
29 

10 
3 

1 0 0 

.22 

. 64 
2:. .14/mi ~ 
+ .24/mi
- P 

Porcup i ne 
Whi te- t ailed jackra bbit 

50 
57 42 

50 
1 1. 92 

p 2 
2:. . 4 0/mi 

Eas t ern cot t ontai l 100 
Mule deer 1 00 P 
White - t ailed d er 40 2 0 7 33 11 
Pronghorn 7 3 27 32 

I percent o f observations. 

2p .= presence 1 n ow numbers or 1n c ldenta l ly . Con f idence 1 mits about 
a r e equal t o t he s tandard e rror of t he mean. Whol e number i ndica tes 
present on the 49 square-m i le study area. 

Source: Woodward-Envicon , Inc., An a l ysis, 1 97 4. 

• 
den s i t y estimate& 

est1ma t ed nunbers 

within, or partly within, the study area; a bachelor herd of five 
male s was also present . During two aerial surveys conducted in 
July and September , 65 and 37 pronghorn, respectively, were counted. 
The July survey revealed 11 males, 27 females, and 27 juveniles; 
the Septembe r survey showed 8 males, 15 females, and 14 juveniles. 
Reproductive success was excellent at 0.98 juveniles/female. A 
total of 32 pronghorns had their entire range within the study 
area; an additional 38 had ranges partly wi thin the study area. 
Fall movements suggest a wintering area for a herd of about 21 
pronghorn in Beulah Trench near the center of the study area. 

The same large mammals occur in the vicinity of the product 
pipeline except that the pronghorn becomes less numerous east of· 
the Missouri River . 
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------- -------

2.2.3.3 Amphibians and Reptiles •Ten species of amphibians and reptiles were observed in the 
plant-mine study area (Table 2-21) . Aside from the northern 

- leopard frog, which was very common, the plains garter snake was 
the m~t commonly encountered species. 

2.2.4 Aquatic Systems 

2.2.4 . 1 Renner Bay (La~e Sakakawea) 

a. Fish 

Twenty-five species of fish were co l lected from Renner Bay during 

the field study (Table 2-22) by the use of gill nets, seines, and 

electroshocking . Species composition and measurements are shown 

in Appendix G. Goldeye was t he most abundant species taken 

comprising 59.4 percent of the gill net catches. Other species 

were carp (11.2 percent), white sucker (8.0 percent), walleye 

(7.1 percent), sauger (3.4 percent), river carpsucker (3.3 percent), 

and yellow perch (3.0 percent). El ectroshocking also indicated 

goldeye to be the most abundant species, followed by carp, walleye, 

yellow perch, and white sucker. Species composition of fish 

captured by seining differed from those captured by gill nets and 

electroshocking. Emerald shiners comprised 59 percent of the 

total catch, while yellow perch made up 32.8 percent. 
 •Young-of-the-year emerald shiners, yellow perch, carp, white 
sucker, and white bass were collected in seine hauls. Carp were 

observed spawning from early June to mid-August. Eggs of another 

species (probably one of the shiners) were found attached to 

aquatic plants in shallow water . 


b. Benthos 

Eighteen macroinvertebrates of various taxonomic levels were 

collected from Renner Bay (Appendix G) . Chironomidae were the 

most abundant with densities ranging from 33 . 3 to 1,095.2 larvae/m2 . 

There was no apparent difference in average midge densities among 

all benthic sample stations. Aquatic earthworms made up 20.2 percent 

and midge larvae 70 percent of all benthic macroinvertebrates 

collected. 


c. Plankton 

Plankton studies of Renner Bay indicate a low-standing crop and a 

highly mineralized environment. Most phytoplankton found (Appendix G) 
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• TABLE 2- 21 

AMPHIBI ANS AND REPTI LES OBSERVED ON AND IN THE V ICINITY OF THE 
STUDY AREA 

Specie. Ag n cuitural 

,J 
Bl o tched tiger s a lamander 
Grea t p lailUl toad 
Ro ck y Mo untain toad b 

C 
Western painted turt le 14 15 
No rthe rn leopa r d f rog

Pla ins ga rter s lla ke 19 33 
Red- s i ded g a rte r " na ke 5 9 
We s tern ho g -Ilo s e snake 1 
Ye llow- bellie d rac er 13 
Smoo th gr e e n sn ke ] 

Bull snake 5 

I Humber of observations 1n hab i tat. 

20bserved only along the Kni fe R ~er . 

]Ob.erva tions of the northern leopard frog were not recorded due to their extr llllle 
a bundance in we t l and areas . 

Source: Woodward-Envicon , Inc., Analys i s, 1974. 

TABLE 2- 2 2 

FISH COLLECTED FROM AQU~TIC ECOSYSTEMS IN MERCER COUNTY. 
NORTH DAI(OTA. MAY THROUGH OCTOBER 

Lake Kni f e Ri ver 
Spec i e s Sakakawea Drainage 

• 
Shovelnose s turgeon x 
Go ldey e X x 
Coho sa lmo n X 
Ra inbow t r o u t X 
Northern pike X x 

Lake ch b X 
Ca rp x X 
Bra ssy minnow X 
P l a i n s minnow X 
F lat he ad c hub X 

Emerald shine r X x 
Sa nd sh i ner X 
No rthern redbelly dace x X x 
Fa the a d minnow X X X 
Blackno s e dace X 

Creek c hub x X 
River carpsucker X X 
Whi t e s uc ke r X X 
Sma llmout h b u ffa lo X 
Bigmouth buffalo X 

Shor t h e ad red hors e X X 
Channe l c a t f ish X X 
Stonec a t X 
Bl'a ck bul l he a d X 
Burbot X 

Br o o k st ick leb ack x 
Wh ite b a s s X 
Iowa da r t e r X X 
J ohnny darte r X X 

Ethe os t oma rigrum 
Yellow pe rch X 

Sauger X X 
Wa lleye X X 
Fres hwater d r u m X 

Total 25 2 2 3 

• 
 Source: Wood wa r d-Env i con, Inc. , Anal y sis , 19 74 . 
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are either tolerant of a wide variety of conditions or are found 
specifically in highly mineralized environments. Most of the •
zooplankton, likewise, are known to occur in a wide variety of 
limnetic environments. 

TwentxLeight zooplankton taxa were identified including 7 Copepoda, 
6 Cladocera, 11 Rotifera, and 1 each of Protozoa, Chironomidae, 
Nemata , and Oligochaeta. Density was highest in late July 
(29.1 organisms/I) and lowest in September (16.6 organisms/I). 
Copepoda clearly predominated, comprising 59 to 91 percent of the 
total. 

One hundred two phytoplankton taxa were found including 10 centric 
diatoms, 79 pennate diatoms, and 13 others (5 Chlorophyta, 3 Cyanophyta, 
2 Pyrrophyta, 2 Chrysophyta, and 1 Euglenophyta). Phytoplankton 
density was highest in late June (240.8 cells/ml) and lowest in 
September (21.6 cells/ml). Pennate diatom density was 84 to 
91 percent of total phytoplankton density throughout the study. 

d. Rooted Aquatic Plants 

Macrophytes were not abundant . The dominant ~ubmergent was sago 
pondweed . Very sparse growth of a broad-leaved pondweed was seen 
in portions of the bay. Smartweed was the most abundant subaquatic. 

2.2.4.2 Knife River Basin •a . Fish 

Twenty-two species of fish were collected from the Knife River and 
Spring Creek (Table 2-23). Measurements and numbers collected are 
presented in Appendix G. Minnows were 83.2 percent of the total 
fish collected, with sand shiners representing 70 percent of this 
total. Suckers accounted for 12.9 percent and gamefish less than 
1 .0 percent of the total. The carp, flathead chub, sand shiner, 
fathead minnow, blacknose dace, white sucker, shorthead redhorse, 
and Iowa darter were collected each month of the study. The 
walleye, stonecat, creek chub, and northern red belly dace were 
taken five of the six sample periods. 

Young-of-the-year black bullheads were captured in drift nets. 
Young-of-the-year carp, sand shiner, river carpsucker, shorthead 
redhorse, white sucker, and channel catfish were also collected 
from the river drainage. 

b. Benthos 

Although siltation was evident, a diverse macroinvertebrate population 
was found in the Knife River drainage; 63 various taxonomic levels 

2-76 • 



• TABLE 2 -23 

OF A SH 
TOTAL NUMBER",FOR EACH SPECIES TAKEN FROM EACH AREA OF THE 

KNI FE RIVER DRAINAGE 

SE!!cies BEring: Cr eek l South Fork 2 Lower Are ) 

/ Goldeye 
Northern p ike 
Lake chub 
Carp 
Bra ••y minnow 

)2 86 
1 

) 

21 Jl 21 

Fl t head chub 
Eme ra ld shiner 
Sand sh~ner 
Nor thern redbelly dace 
fathead minnow 

811 
2 
2 

602 
) 

.24 

76 

940 
4 

7) 

48 
1 

1685 

24 ) 

708 

50 

Blacknose dace 
Cr..e k chub 
Ri ver carpaucker 
Whi te Bucker 
Shor thead redhorse 

20) 
28 

69 

258 
64 

16 
)0 
10 
79 
45 

18 
8 
2 

)0 
57 

) 

10 
1 

27 
71 

Ch nne l c a t f i sh 
Sto ne c at 
Io wa darter 
Saug.. r 
lIall..ye 

10 
4 

18 
4 

10 

1 Stations 1 and ) 
2 Sta t ion 2 
3 Sta tions 4 <lnd 6 

SOurce: Woodv s.rd - En vicon, Inc . I A. n a lysis, 1974 . 

• 
were i dentified (Appendix G) , i ncluding 10 genera of mayf ly nymphs, 
11 genera of caddi sfly l arvae , and 16 genera of midge l a rvae . A 
unionoid clam and a crayfish wer e hand-collected from t he drainage . 
Only minor differences in the species composition existed among 
six collecti on stations . Individual taxa varied in numbers between 
stati ons and among samples, but dif f erences in habitats sampled 
and sampler selectivi ty may have contribu ted t o t hese var i a tions . 

c . Ponds 

Three ponds wi thin the study area were surveyed for f ish and 
aquatic macroi nver t ebrates. The brook s t i ckleback, fa thead 
minnow , and nor thern red belly dace were all co l l ec t ed f rom one 
pond (Table 2-22). Leeches, s ideswi mmers, dragonfly nymphs, 
damselfly nymphs , water boatmen, wate r striders, caddisfly larvae, 
predaceous di ving beetl es , crane fly l arvae, soldier f l y larvae, 
and a snail were collected from the t hree ponds. 

2 . 2.4.3 Product Pipel i ne Route 

There are two major types of aquatic ecosystems in the r egion of 
the proposed produc t pipeline: a standing-water (lentic) system, 
which includes lakes, impoundments, ponds, and wetlands, and a 
running-water (lotic) system, which includes springs, creeks, and 
rivers. In general, surface waters i n the area undergo wide 
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seasonal temperature gradients and have relatively high concentrations 
of total dissolved solids. Most rivers have sluggish currents and •
are normally turbid. The major impoundments are adequate in 
respiratory gases and are less turbid than the rivers. Rivers 
normall~ have higher concentrations of respiratory gases, due to 
greatev interface mixing. 

a. North Dakota 

The major standing-water ecosystems which' border or are in the 

proposed pipeline route in North Dakota are Lake Sakakawea, 

Lake Audubon, and the lakes of the Devils Lake complex . Other 

lentic systems include many unnamed perennial potholes , lakes, 

ponds, and wetlands, plus numerous unnamed intermittent potholes 

and wetlands. Major running-water systems were listed in Table 2-7 

and Figure 2-18. 


The major fishing waters in North Dakota which may be affected by 
pipeline construction include: 

1. The lower reaches of the Knife River supports an excellent 

sauger and walleye sports fishery. In the spring these waters are 

important as walleye, sauger, and forage fish spawning and nursery 

habitat. 


2. The Missouri River near Washburn supports a commercial 

fishery (buffalo fish, bullhead, carp, etc.) and an important 
 •sports fishery for pike, walleye, and sauger. In addition, an 
experimental coho salmon stocking program is taking place at 
Garrison Fish Hatchery to establish a salmon sports fishery in the 
Missouri. The first generation of adult spawners is due in 1977. 

3. Lakes Sakakawea and Audubon provide excellent habitat for 

both warm- and cold-water species, and thus support a sports 

fishery of national importance. 


4 . Devils Lake supports an excellent northern pike fishery, as 

well as a white bass and walleye sports fishery. Because of 

salinity problems, the fishery is managed on a put-and-take basis. 


5. The Forest and Red Rivers provide a locally important sport 
fishery for warm-water species such as northern pike, sauger, 

,walleye, largemouth bass, and smallmouth bass. 

Tributaries of the aforementioned streams provide sports fishing 

of local value during spring runoff . They also provide spawning 

habitat for spring spawning fish. 
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• 	 b. Minneso ta 

Minnesota water s to be cross ed by the propos ed pipeline are the 
Red Ri ver of the Nor t h, Snake River, and a perenniall y fl owing 

/ 	 drainage cana l wh i ch flows i nto the Mi ddle River. The fishery of 
the Red River was ou tlined above and tha t of the Snake River is 
sim i lar. 

2.2.5 Unigu e Biological Res ourc es 

2.2 . 5 .1 Unigue Ecosystems 

A unique communi ty i s one which is extremely limited i n extent or 
occurr ence and/or possess es attr ibutes of special academic interest . 
One such communi ty exis ts on a small f lat- t opped bu t te at T. 145 N. , 

• 

R. 88 W. , 1. 25 miles northwes t of the proposed mine boundary . The 
fla t top represents t he level of a former geologic period, most of 
which has long s i nce eroded away . The plan t community is a rare, 
relict grassland s t and which has escaped gra zing and tillage . The 
butte top i s roughly triangular with an area of about 0.5 acres. 
Western wheatgrass was t he pr edominant plan t species , comprising 
90 percent of the s t and . Green need l egr ass , fringed sage, needle 
and-thread, and plains reedgr ass were present in small amounts . A 
uni form mulch layer of 1 . 5 inches i s present with an addit i ona l 
0.5 inch of humic mul ch . 

Wildlife areas that occur in clos e proximi t y or adjoin the proposed 
product pipel ine rou te i nc lude the Lewis and Cla rk State Game 
Management Area (GMA) , s outh of the rout e a t the Missouri Ri ver 
crossing , the Wo l f Creek GMA on t he south s ide of Lake Sakakawea, 
and t he De Trobriand GMA on the north s ide of Lake Saka kawea. 
Al so, the r oute pass es south of Lake Ardoch NWR in Wa l sh County 
and near t he r·1arsha ll County Sta te Game Refuge in Minnesota. The 
proposed route is on existing r ai lroad ROW near a l l of these 
areas:. 

2 . 2 . 5 . 2 Endangered Species 

The b l ack-footed ferr et is the onl y endangered mammal t hat might 
be found in the project ar ea . It is closely associa ted with 
pr airie dog t owns and neither the f err et or any pra i rie dogs were 
observed near the plant-mine si te . The area i s a lso wi t h in the 
f ormer r ange of the northern kit ( swift) fox; however , t he curren t 
(Jul y 14, 1977; FR 42 :135) List of Endangered and Threatened 
Wi ldlife and Plan ts describes t his species as now r estricted to 
Canada . 
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The project area is within the migratory range of the whooping 
crane. In fact, two confirmed sitings were recorded for Mercer 
County during the fall of 1975. The Eskimo curlew possibly •migrates through the area if it is not already extinct. It is 
also possible that the arctic peregrine falcon could be found in 
the re&ion during migration. No endangered species of fish, 
amphiqians, and reptiles are known to occur in the study area. 
The pfoduct pipeline route has not been checked for the presence 
or absence of any of these species. However, ANGCGC is committed 
to a detailed biological survey of the proposed route before final 
alignment (99). 

2.3 Socioeconomic Environment 

2.3.1 Demography 

Population: The reg i on near t he plant-mine site is a predominantly 
agricultural area with a low population density. The 1970 population 
in the eight counties within 75 miles of the site was 108,512 
(Table 2-24). Mercer, Dunn, and Oliver Counties had a 1970 population 
of 13,392. Si nce 1970, however, coal-related developments at 
Stanton and Center have resulted in some increase i n population in 
the area. A special census i n Ha zen in August of 1975 showed a 
population of 1,558; this was an i ncrease of j18 persons over the 
1970 population of 1 ,240 (79). Although special censuses have not 
been held in other area ci ties , it is probable tha t some may also 
have experienced a population increase (par ticularly Beul ah and 
Center) . • 
Local Work Force: In 1970, about 14,500 workers in relevant job 
categories lived wi t hin 75 miles of the plant-mine site; more than 
6,200 were employed in construction or farming. About 7.2 percent 
of the civilian labor force in the three major impact counties 
(Mercer, Dunn, and Ol i ver) was unempl oyed as of June 1976 (78). 
This showed little change from the 1972 rate of 7.3 percent (39). 
Dunn County has the highest jobless rate (7.8 percent) and Mercer 
County has the lowest (6.4 percent); Oliver County currently has a 
7.3 percent jobless ra t e. 

The 1970 primary work force in construction and constructi on
related jobs is shown in Table 2-25; the overall secondary work 
force in related construction is lis t ed in Table 2-26. Unions 
having membership in the area in 1974 are shown in Table 2-27. 
Technical workers need ed for operation of the gasification plant 
are not available in the region; some of the maintenance workers 
could come from the existing blue collar work force. 

2.3.2 Economy 

Of the 38,262 workers living in the eight counties near the 
plant-mine site in 1970, nearly 32 percent were engaged in •2-80 



TABLE 2- 2 4 

PROPOSED COAL GASI FICATION PROJECT AR EA. U .S. CENSUS SUBDIVISION 
POPULATION 

Minor Civil Divide n 
(MCD ) Coun t. ot Per.on. Coun t of Par.onaIIor~~ t~tkota 

~ Subd i v i don ( Po llu l atlon ) ( Po ~u l t on! 

/ Bur leiqh Bi . .. r-ck 35, 49 6 BiII_rek 34 , 70 3 
Ho r t h.e• • t 718 Wlnq 223 
Nor t hv•• t 1.315 aeQlan H 

Wil t o n (P) 116 

Southeaa t 1 , 198 
So u t mt•• t 1 , 9 17 

Ounn Hal liday 1.820 	 Dadqe Clty 121 
Ounn Cant er 10 7 
Halliday 41 3 
h r na r 21 

Ki llde.e r 1 , 899 	 Killdeer 615 
So uth DUn n 1 , 1 '6 

Doqclm\ IIlItta 917 	 .Ben e di c t 72 
lIutte 193 
RU IO 1 5 

Carr u on 1, 614 Ga rr iso n 1, 614 
No r th Central 1, 6 7 3 ItAx )01 
South Cen t ral 1,196 W I t o n (P) 57 9 
'l'ur t l e L e 1. 541 Merce r 1 32 

"rurt l..a Lake 712 
Unduv aod 1,971 Co l e.harbo r 7. 

Und ......o od 711 
W..h b urn 804 Wuhburn B04 
w••~ )lelAan 1 , 535 

Mercer 	 Belllah 1 ,344 Beu ah 1, 34. 
e..at Mercer 1.65) Pi ck Ci ty 11 ' 

SUnton 511 
Allozen 1. 240 KAz en 1,240 
...._ t Me r cer 1. 9 31 Go ld"n VAlley 235 

Zap HI 

Mvr'tO~1 	 Central Mor t on 1.10 5 AI l110n t 109 
F l.,.tte r 1, 11 3 Pl uh"r 46 7 
Glen Ullin 1.070 Glen Ul lin 1. 070 
Hebron 1 , 10 3 l\ebroft l,10 l 
lUndan 11 , 09) Mandan 11. 09 3 

ltandan !/or t h 1. 8 59 
Kanda r"I Sou th 1 , 22 7 
N.... Salem 9 43 N<LV Sale!!! 94l 
Neat Morton 717 

Oliver 	 Center 1 , &04 Ce n t e r 619 
llee t Oliver 118 

• 
Sheridan Ea. t 1,090 Goodrlc k 300 

Ho r t .ft 828 MArtin n o 
Sou t.h~.t. 1 ,ll4 MC'C1ua1<y 6&4 

Stark 	 Be lf d el 1 , 130 Be l field 1. 130 
Oic)c.i naon 13 , ij 89 Oickinaon 12 , 40' 
D~ckln.on North 1 , 154 Gl..ad.at.one 22 2 
Di eklftoon Sou t h 841 
hat Start :/ , .31' Ric hard ton ," 

Taylo r 162 
"eat St.ar k ~ 	 SOu th He art ----.!l! 

!leg i onal Tt>t..18 40 NC01II 108,51 2 	 U Citi •• 76 , 73 8 

l Any 1.nco"rporotad p lace . 

( P) • partia l i ncor por.tion i n u. s . Cena ua a1.lbdi v i a i o n. 

Source : 1970 Cenlu... lat C"o un t. 

TA BLE 2-25 

CENSUS OF PR IMA RY WORK FORCE IN RELATEDCONSTRUCT IONJOBS, 1970 

'Work Fo r ce 

Co unty Co nat:ruct 1.on 	 I'llntll Labo r e c s ~ 

Bur l Ill! igh l .600 10 5 178 

Dunn 68 83l 16) 

151 592 107 

McLa.n 261 1. 0 32 	 166 

5 33 181 4 23 

OlIver 42 441 49 

Shuidan 16 483 	 114 

sUrl< ---1..!2 ~ -ill 

SubtotAl 1 , 061 5 .714 1.459 

Total fo r COnstructton 	 10 , 2 34 

• Source : 'ftlcad S .(. Ostan»on . 1972 . North tMJoota emp l oy.en t c M t'Ac t e r 
lst by COU U.. . Horch DAkota .\gr1cul t ural £XperUtent St.
c..lon . Pargo , Nort.h Dako ta . 
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TABLE 2-26 


SECONDARY WORK FORCE AVAILABLE IN RELATED 

CONSTRUCTION JOBS, 1970 


Cra.tt smen AllJ 
Foremen Operatives 'l'ranspo>:t 


Burleigh 1, 821 646 411 70S 178 419 


Dunn 95 18 27 8 3l 16 3 30 


McLean 334 86 84 1.032 166 83 


Mercer 296 96 131 592 107 81 


Morton 937 363 233 787 423 294 


Ollv r 78 11 18 441 49 


/ ~ ~ ~ ~ 

92 18 517 483 114 25 


Stark ~ ~ ~ ---1! _....1ll ----.lli. 


Sub toUl 4,291 1, 594 1,652 5,714 1,51.3 1 ,1 55 


'l'Otal 15, 905 


Shaddan 

Source: 'l'hoIBa6 lC. o stenson . 1972. Noyth Da.kota ....p l oyment characteristies by counties. North D&kota 
Aq"r:icultural &xperiment Station. Par'Io, North Dakota. 

TABLE 2-2.7 


CONSTRUCTION RELATED UNIONS IN NORTH DAKOTA, 1974 


• 


• 

Journeymo:n 

1.oc,,1 No. Juri1lcliction Wage 2!;r Hour~ ~ ~ 

Asbe"to. Wl)rke~. 133 lEi41 tl. l Oth St . • Pa:rqo N. D. 40 57 . &9 

lIo11emal".u 647 117 S.E . POTeet St ., Minneapoli s N. D . • S.D • • Minn. 2000 8 . 90 

Bricklayau Rt. 4 , 80x 9A. ltandBJ'l 5>1 ""no of !1.0 . 75 7 . LJ 


carpenter. lO9t ll Zl £ . Front. Ave . • 8ismarck PilrU of "'ut II.D. NA 6 . 55 

C@me.t'lt Hasona and 


Plasterers 897 107-iith Ave • . N. W. ; /lADdaT\ P;a.ru 0-1 'We.S II.D. 29 6 . 07 

ll!EW 114 HWy . 83 :olDrth. Minot We..gt.e.rn N . D . 274 7 . )0 


1laIe""~s 793 403~7th Ave . N . , Far<jo 11.0. 343 7.80 

Labore" 580 P.Q . Sox 160~ , Grand Porks N.D. 900 5 . 67 

Mllh'rtqhu 109l 1323 E . FrCJ1\t Av . , B-1slM["ck, Parts ot west .0 . NA 7 56 


Opera<inq Engineers 49 P.O . Box 686, 8 ...... = k N.D. NA 5 . 8 5 

PaLntcrs 1962 911 CUrtis "..,,, . , BLsm:uek II.D. NA S.65 

PIUlllben and 


PlpeElttU5 795 ~ 621 Illl .. rront Ave . , 8i...sfft.l-rck Was tern fL 0 . 24 6 7.45 

Sh<oec.c tal [kers 553 DO-19th St. , S . E .• Minot. All N.D . exc. SE pa.rt ) 25 7 .90 
"e.am.s ce.t'1S 12.3 1323 E . Front Ave . I Bismarck 5W part of N . D . NA 4.92 

WI - Not .......'"Hable 


Source , 8i.&auc:k- Mant! n U din'1 and Con"truction Tradu O:>unci • 197( . 

(Coonp UI ion of datA.ub t ed by each union 1 i sted In tab l e ) 
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• finance and s ervice indus t ries, 22 percent in wholesale and retail 
trade , and 19 percent in agriculture (Table 2-28). The work force 

• 


had a wel l balanced occupa tional s t ructure--42 percent were profes
sional and other white collar workers; 40 percent wer e blue collar 
w rkeTs, farmers, or farm workers; and 15 percent were service 
workers (Table 2-29). The eight county area contai ned over 5,700 
farmers or f a rm managers, about 1,500 farm workers, and 8,300 
other blue collar workers. 

Although Mercer, Dunn, and Oli ver Counties are predominantly 
agricultural, 211 small i ndustrial firms were operating within 
these counties in 1972 (Table 2-30). In 1969, nearly 40 percent 
of the 1,961 farms in these counties were over 1,000 acres (40). 

The three major impact counti es had a combined taxable real estate 
valuation of about $16.5 mil l ion in 1975 (Table 2-31). Taxable 
valuation is legally prescribed at 50 percent of the market value 
of real property. However, the Sales Ratio Study conducted in 
1976 by the State Supervisor of Assessments for the purpose of 
comparing the 1975 assessed value of properties with their actual 
selling prices shows that assessments averaged only 11.7 percent 
of market value in Dunn County, 9.9 percent in Oliver County, and 
8.9 percent in Mercer County. (The State average is 12.3 percent.) 

The State may legally levy up t o 4.00 mills annually on the 
taxable valuation of local proper ty for the State Medical Center, 
but only 1.00 mill has been levied in recent years. Taxes levied 
on taxable property within t he three i mpacted counties but outside 
of a municipal boundary include the State levy, county levy, 
unorganized township road and bridge l evy , school district levy, 
and rural fire protection levy. Taxable pr operty within a municipality 
is subject to the St ate and count y levy, city levy, school district 
levy, a fire protection district levy, and often a park district 
levy. The State-wide average t otal property tax mi ll levy i n 1975 
was 183 mills. 

The maj or source of revenues - for the three counties in 1975 was 
from the general property t ax l evy and the special tax levy on any 
mobile homes , rural elec tric cooperatives, banks, trust companies, 
savings and loan as sociations, and mutual , ~ooperative, and small 
commercial telephone companies . Total revenues expec ted from 
property taxes levied in 1975 upon the var ious classes of property 
in each county were: 
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TABLE 2-28 

EMPLOYMENT' BY INDUSTRY AND BY COUNTY, '970 

Tutt.... 'UttOtt.. Petsu'" 
"-'ntutIc," , '1"..... , fnd. •

~ •• r'cuJctJl'\I:~CI)'r't.trurttua~~ I!!.!!!!!. ~~ ... 1~ltu" '1 CWo J40rvtu

iurl.11h U 1.600 LUI 1.'" \.Ilt \.U' IS. 6 ,.' ... 	 , .. II UI n. .\ 1.690 "' .9 H.) 

t.726 	 11 Jlj l.on l,'l' )4 . • lI.' 

)Il LU III ,41 )49 'Sf 01 · 1 . ll! II. ' 
.,., 81 IIJ 	 " 't.tMtldMl 	 11 11> l.ll.! '] .0 

1. 116 	 \., l)ll III \ .6.1.1 1 . 4)4 I" 1.14;1 41. :5I" 

,.., ('~w. t •• P<au-u"c:aunt. ••• I"I.'"IC'n •..,.n-•. 

Owpum.nt. of ~La.t.twnl ~QIa.'U . :IfO.rt.h 0."0'" .lAw OIliv..... uy . lfJl1 !!I!nh IlU-t.. e.n\OY••fH C'hu.acu....UClt by couu.. . 


TABLE 2-29 

EMPLOYMENT' - OCCUPATION BREAKDOWN BY COUNTY, 1970 

Faraerl Oth • 
2 

Other 2 

Prof••• i onal and and 'a.. 'a". Ill"'" lIhJ.te 
Coun~ Kan.lc.ent ....L Ha"....n ....L ~ ....L ftl!!!. ....L fill!!: ....L Se.rvl es 2 ....L ~ 

!!urleJ.,h 4.79~ 30. 2. 70] 4. 4 178 L.l 3. 297 20.8 4.407 27 .8 2,484 15.7 15,866 

lNm> 220 n.o 833 49 . 3 163 9.6 170 10. 1 168 9 .9 136 8.0 1,690 

IIcl.uu 747 21.3 .032 19. 166 4.7 587 16.7 460 n .l 522 14.9 l.514 

!tere.e.r 346 16.2 S92 27.8 107 5.0 604 28 . 3 710 9 .8 273 12. 8 2,132 

OUver 59 1. 6 441 ~6 .6 49 6.3 107 13 . 1 . 66 8.5 51 7.l 77 9 

illlel'ldan ISl 13.6 481 43 .2 U4 10 . 2 169 15. t 131 11.7 69 6.2 L. ll! 

Stark 1,.67 2.2.1 84 1 12.7 259 1.9 1.490 22 . 4 1,422 21. 4 1 .163 7 . 5 6,642 

~orton 1.n4 20. 2 737 12.1 423 6 .5 1.8" 28.0 1. 120 17.2 1, 050 16.1 .Sll 

Total 7.917 20 .7 5.1U 14.9 J,459 l.B 8 . 251 21.6 7 , 984 20 . 9 5.754 15.0 38,262 

i NU8bar of penon. reported ~n 1970 c....u • . •
2CAt ,or~... 11 ted In table are ,,_ ad of t he rollovinll occu pn.1oo1O' Othn IIhlte Collar - ule. and cler i u l workers; Ot her Blue Colla., 

c:caCtaae.n and tor:-.n. all ape-cat vtLI and non-ta.n. l aborer., Se.tvL;-C) - • 1 rvlCll!l And private bou.aehold wo.r:k.ea::s . 

Sourc.: 1970 Celu. Dat.. ourth Count, File D. HCD Reporto . 

Oopnt.an t of Aanc:u.ltun l Ec4.- C,, North Dakar.. St.h Univ.nit}' . 1972. ort h lIakot e.p1oY!KDt Cboouctarutlca by Countt... 

TABLE 2-30 

NUMBER AND TYPES OF INDUSTRIES IN 

THE THREE-COUNTY AREA, 1972 


I_try 

:ltlnlnf) 

Traluporution. eo...lUt-i 
"UOhA. Pubii.c ulillLl•• 

II 12 


1I 45 


SeCV1.C'•• 14 l~ 

69 126 

Source : 	 U.S. 8:u:.r••:u or the ca:n.a• • l~ll . County Buaine•• Pattern•• L912 . 
rmnn QUoD CUP-l2,-16. Wa&I\.ll'l4t:on . P. C. U.S. <iO"hIa.ent ",. mtilllJ 
orr ceo 
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County• 
Dunn 
Oliver 

/ Mercer 

*Total collections might be somewhat less than this figure since 
not all projected revenues are collected. 

Primary State revenues in North Dakota are derived from the 
4 percent sales and use tax and 
tax. Sales and use tax revenues 
in 1975 were : 

County 

Dunn 
Oliver 
Mercer 

Total Sales 

$10,139,601 
1,611,941 

37,143,692 

Total Property Tax Revenues* 

$1,080,453 
572,564 

1,157,685 

the personal and 
generated from 

Taxable Sales 

$ 4,100,826 
793,451 

21,721,426 

corporate income 
the three counties 

Tax Paid 

$163,783 
27,172 

866,577 

• Table 2-31 

TAXABLE VALUATION OF PROPERTY SUBJECT TO GENERAL PROPERTY TAX IN 1975 

Taxable Valuation Dunn Oliver Mercer 

Total Acres 1 ,066,420.10 441,556.00 603,991.20 

Farm Lands $5,611,103.00 $2,948,171.00 $3,877,177.00 
Other Real Estate 557,566.00 208,387.00 1,913,288.00 

Total Real Estate $6,168,669.00 $3,156,558.00 $5,790,405.00 

Personal Property -0- -0- -0

Railroad and Utility 
Property $ 484,254 . 00 $ 241,635 . 00 $ 647,596.00 

Grand Total $6 2 652,923.00 $3,398 2193.00 $6,438 2°01.00 
-

• 
Source: 1976 Statistical Report , 1975 Property Taxes Levied and 1976 Property 

Tax Valuation, North Dakota Tax Department 
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The North Dakota coal severance t ax on existing mines effective 
July 1, 1977, was $0.65/ton escalated on the basis of $O.OI/ton 
for each one-point increase in the wholesale price index. The 
revenues received from the severance tax are allocated to the 
State Coal Development Fund. This fund is divided as follows: • 

a . 35 percent to a special fund for distribution to taxing 
distrJcts impacted by coal development; 

! 
b. 15 percent held in perpetual trust , the income from 

which goes to the Stat e's General Fund; 

c. 20 percent allocated to the ~oal- producing counties in 
proportion to the coal removed from the county; and 

d. 30 percent to the State's General Fund. 

The 20 percent of the severance tax allocated to the counties is 
further allocated 40 percent to the county, 30 percent to school 
districts within the county, and 30 percent to the cities. Loans 
can be made from the State Trust Fund as a last resort to impacted 
counties, cities, and school districts for services and facilities 
at a maximum 6 percent interest rate; the loans would be paid back 
out of future severance taxes the various entities would receive. 
The old severance tax was $0.50/ton escalated $O.OI/ton for each 
three-point rise in the wholesale price index; allocation was 
35 percent to the special fund, 30 percent in trust, 5 percent to 
the counties, and 30 percent to the General Fund. The first 
distribution under the new formula will take place in October 
1977. • 
North Dakota also has a coal conversion tax of $O.IO/mcf (or 
2.5 percent of gross receipts whichever is greater) that would 
apply to the proposed gasification plant once it started operation. 
The tax would be allocated 65 percent to the State and 35 percent 
to the County; the allocation formula for the monies going to the 
County would be the same as for the severance tax . 

About 38.5 percent of the families in the three county major 
impact area earned $8,000 or more in 1969 (Table 2-32) ; 18.5 percent 
of the families earned incomes below the 1969 governmentally 
defined poverty level. . The effective buying i ncome of residents 
in the three counties was estimated to be $30 million in 1972 
(42). Estimated retail sales by this same source was $15 million . 

The economic base of the 14 counties traversed by the proposed 
product pipelin~ is primarily agricultural. Table 2-33 presents 
comparative earnings for seven categories: manufacturing, wholesale 
trade, retail trade, services , local government, agriculture, and 
mining for the counties affected by the pipeline in each State. 
Data on earnings of manufacturing do not represent sale of manufactured 
goods, but rather the value added as a result of manufacturing. 

Wholesale and retail sales are the economic leaders in the area 
near the pipeline; North Dakota pipeline impact area wholesale • 
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• TABLE 2-32 

FAMI LY INCOME DI STRI BUTION IN THE THREE-COU NTY AREA. 1969 

Number a nd Percent age of Families Famil ies Bel ow Povertl Level 

/ , 	 ,County 0-$3,999 $4,000- 7 , 999 \ $8,000+ Total Numbe r \ 

Dunn 300 26.5 409 36. 1 423 37 .4 1,132 226 20. 0 

Mer cer 429 26. 3 541 33 .2 659 40.5 1,629 289 17 . 7 

Oliver 147 2-1.6 240 ;40. 2 210 35 .2 597 109 18 . 3 

Total 	 8 76 26.1 1, 190 35.4 1 ,292 38 .5 3,358 624 18.6 

Source: 	 1970 Census Data, Fourth Count, File B, MCD Reports. Department of Agricul t ural Economics , 
North Dakota State Unive rsity, 19 72 . North Dakota Income Cha racteri sti cs by Counti es. 

Table 2.- 3 3 


EMPLOYMENT BY COUNTIES AND STAT ES FO R NORTH DAKOTA AND MINNESOTA

• 
 UNEMPLOYME NT 
1910 

PERCENT 

MEDIUM F AMIL V 
INCOME 

19G9 
DOLLARS 

MANUFACTURING 
1!l67 

11,000) 

WHOLESALE 
1!J~ 7 

11,000' 

RETAIL 
1967 

11.0001 

SERVICES 
1007 

11,000' 

GOVER:IIMENT 
LOCAL FEDERAL 

HI67 1910 
FARMING 

196!l 
11,000) 

MINERJ.... 
INDUSTRY 

196 7 
11.000) 

MERCER 3.6 11,71 0 10) 62 193 41 200 V 1.330 200 

OLIVER 1.8 6,529 101 10' 19 101 92 10 1,052 NA 

MCLEAN 6.2 7.092 IZ' 106 360 59 384 m 3,227 NA 

WARD 4.8 8.370 .6 .94 3,076 844 1,328 959 3~0 NA 

MC HENRY 5.7 6,.890 II I 82 250 2 1 306 76 2,404 NA 

SHERIDAN 2.7 G,279 10' 18 71 6 98 37 1.404 

PIERCE 3,3 7 ,144 IDJ 44 280 39 160 45 1,428 - 
BENSON 

RAMSEY 

9.2 

4.6 

6,31' 

8 ,179 

IZI 
.1 

75

," 
151 

11&4 

15 
, ..2 

286 117 

329 151 

2,238 

2.1~ -. 

NELSON 4 ,1 B,31. (OJ 8. 229 49 262 44 1.668 NA 

GRAND FORKS 4 .3 B.458 .9 731 3.585 935 1,311 843 4.533 NA 

WALSH 4.3 7,440 .2 :!82 7S7 118 4119 92 5,<455 NA 

TOTAL ".6 1.444 1.8 2,554 9,925 2 .286 5294 2,650 30.103 200 

STATE DF N.D . 4.7 1,836 15 10.681 28.821 6,541 16896 8 ,051 106.837 1.9 

MARSHALL 

POLK 

12.2 

S.B 

6,2" 

1,~ 

4Z1 
1.0 

148 

SO.. 
1,335 

1,400 

31 

91 

416 80 

992 144 

4.398 

8,929 

NA 

NA 

STATE TOTAL 9.0 6,961 -  652 2,735 128 1.408 1'24 13,3'27 NA 

STATE OF MINN. 4.2 9,961 299.B 71,17" 189.338 67 .372 100736 29288 251 .0GS 12..9 

·."AI"TED FROM : U.S. DEPT. COMMERCE, COUNTY AND CITY DAtA s OOK, A STATISTICAL ABSTRACT SUPPLEMENT. 1972. 

LEGEND 

REPRES ENTS lERO 

CD' WITHHELD TO AVOID DISCLOSURE 

IZI LESS THAN 1,000 PERSONS 

NA NOT AVArLABLE. 
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earnings totaled $307 mill ion and retail earnings totaled $311 million 
in 1967, compared to $190 million for agriculture. For the Minnesota 
pipeline impact area, wholesale earnings totaled $67 million and 
retail totaled $58 mi llion, while agriculture produced $64 million •
in earnings. A significant portion of retail and wholesale trade, 
however, is in support of agri cultural activities. 

/
Income and employment s t atistics for the product pipeline impact 
area show t he North Dakota median family income to be $7,444 
(1969) with the largest employment in f arming (Table 2-33). 
Similarly, media n f amily income i n t he . two county Mi nnesota area 
was $6,961 with f arming a l so the l argest employer . 

2.3.3 Community Services 

Educat ion: Each of the n i ne towns nea r the plant-mine site is 
represented by a dif f erent school d i strict . These distr ic ts 
operate independently under the di rection of t he superin t endent of 
schools in their district. Enr ollment f i gur es for the s chool 
years 1972-73 and 1975-76 are shown in Tab le 2-34. Enr ol lments 
have increased in the Beulah, Hazen, Center, and Dodge di s tricts 
and have remained about t he s ame or decreased in the .Juz el er, 
Pick City, Stanton, Zap , and Halli day distric t s. The average 
annual education expense per pupi l in 1975-76 was $901 . 73 . 

No colleges, techn~l, vocational, or trade s chools are present 
within Mercer, Dunn, or Oliver Counties. The c l osest post-secondary 
public schools are Bismarck Junior College (Bismarck) and Dickinson 
State College (Dickinson). Current total enrollment is 4,304 •
students . This was an increase of 33 percent between 1973 and 
1976. Mary Coll ege, a private 4-year college, is also located in 
Bismarck. 

Police Services: Mercer County law enforcement is accomplished 
through a county sheriff and five deputies; one deputy each in 
Stanton, Beulah, and Hazen, one shared by Stanton and Pick City, 
and one shared by Golden Valley and Zap. In addition, Beulah, 
Hazen, and Stanton each have one full-time city policeman and 
Hazen has a State Highway Patrol officer. 

For other area cities, Center has a full-time city policeman and 
Dodge and Halliday have part-time city policemen. This is in 
addition to two sheriff's deputies located at Center. 

Fire Services: The volunteer fire department program in the 
project area is divided into city fire distr i cts and rural protection 
districts (Table 2-35). Fire protection classification ratings 
range from 10 to 1; a score of 10 represents no fire protection. 
This does not mean, however, that no fire protection is available. 
A community with a score of 10 may have a truck with a small tank, 
a pressure tank type of water system, or other tools useful in 
fire protection; but the tools may not be sufficient for a significant 
risk reduction by insurance underwriters. A score of 9 or less 
represents a recognized level of fire protection. 
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• Table 2-34 

SUMMARY OF EDUCATI ONAL INFORMATION FOR SELECTED SCHOOL DISTRICTS 
IN THE WEST RI VER COAL IMPACT AREA

/ 

Total 1975- 1976 1974-75 
Enr ollment Pupil/ Teacher Ratio Average Cost 

School Distric t 1972-73 1975-76 E1ementarx Secondary Per PUEi1 

Beulah 508 529 20 . 88 15 . 00 825 .18 

Hazen 487 515 17. 12 18.70 817.69 

Golden Vall ey 130 118 19. 25 9.11 838.44 

Pick City 252 239 18. 80 12.25 1035.16 

Stanton 251 244 17. 20 16.60 726. 49 

Zap 121 93 10 .33 8.45 1061.15 

• 
Center 451 460 18.65 16.29 809.48 

Dodge 102 113 14.17 8.25 996.08 

Halliday 252 223 13.11 15.00 1005. 86 

• 


Community Water and Sewer Facil it i es: In the impact regi on , the 
wastewater treatment systems are predominantly waste stabilization 
lagoons (Table 2-36 ) . The water systems are predominantly smal l 
well systems with a treatment plant. 

Recreation: Recreation in the three county impact area is primarily 
outdoor oriented. Lake Sakakawea provides water-oriented recreation 
such as swimming, boating, hunting, fishing, and picnicking . 
Local picnic and boating access is available at Beaver Creek Bay, 
about 11 miles north of Zap ; Beulah Bay , 15 miles north of Beulah ; 
and the Hazen Recreat ion Ar ea 5 miles north of Hazen. Lake 
Sakakawea Sta te Park , already badly overcr owded during peri ods of 
peak use, provides access t o the l ake a t Pick City . 

2-89 



TABLE 2-35 •
PROJECT IMPACT REGION FIRE DEPARTMENT STATUS 


AND FIRE PROTECTION CLASSIFICATION AS OF 

NOVEMBER 1. 1973 


/ 
Fi re 


County ~ Department 1 P~~=s:~~~~~~: ~~2 


Dunn 	 Dodge No 10 

Dunn Cent.er Yes 9 

Halliday Yes 8B 

Ki lldeer Yes 8 

Mann i ng No 1 0 

Marahall No 10 

New Hradec No 10 

We r ner No 10 


4Hebron	 Yes4Gl ad s one 'i e s 

Meccer 	 Beulah 'fes 88 

Beulah Pro t ection 


Dis tr i ct 'ies B 

Golden V311ey 'i e s 98 

Hazen Yes 88 

Hazen PI"otection Dis t.ric t Yes B 

Pic k City No NA3 

S tan ton 'ie s 9 

Stanton Prot ection 


Dis trict 'ies 

zap Yes 


Gl en Ullin4 Yes 

Halliday· Y 

Hebron 'ies 


Oliver 	 Center Yes 8B 

Fo r t Cl ark No 10 

Hannover No 1 0 

Hensle r No 10 

Pr i ce No NA 

Sange r No 1 0 


New Salem4 'ies 

S t a n t o n C Yes 


l Arneson, Vance. Fi f ty-fifth Report of the State Pire Mars hal 

of the tat.e of Nor t h Dakot.a. July 1, 1972 - June 30, 1 973. 
 • 

2The fire protection claBs ification i s the ra t ing establi shed 

by tbe Staff or Insurance Servic es Oft ice, 12 S01.lth S xth 

S t., Rm. 1229, Mi nn polis. Minn . The cl satfica t ion used in 

establi shing the rating is a composite weighted score ba sed on 

water supply , fire department., a l arm systems, and fire 

ordinance charac t eristi cs. The h gher t h e c l ass i fi ca tion score 

the lowe r the level o f protection. Scores r ange frolll 10 t o 1
Rural diBtric t!! are classified on an ABC system. See text fo r 

detailed desc r iption of scoring. 


3NA i.ndicates dat not ava.ilable. 

4C "ty is no t located in the county but served a portion of 

the co nty. 


Source: WE I ana~ys i s 1974 . 

Other area recreation facilities include municipal parks, State 
Game Management areas, country clubs, and a small golf course. 
The Theodore Roosevelt National Park and Little Missouri Grasslands 
are about 100 miles west of the impact area. Private recreation 
facilities (including indoor facilities) have been largely unfeasible 
because of the limited population in the area . 
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Medical and Social Services: Within Mercer, Dunn, and Oliver 
Counties there is only one hospital. It is located at Hazen, has •a capacity of 39 beds, and is staffed by three physicians (Table 2-37). 
The current utilization rate is about 7 beds/l,OOO residents and 
the curfent. occupancy rate is 69.2 percent. Although hospitals 
exist ~t Turtle Lake, Garrison , Richardton, and Dickinson, the 
facilities used most often by area residents are those in Hazen 
and the two hospitals at Bismarck. 

Nursing and retirement home facilities a e available in Mercer 
County and the Bismarck-Mandan and Dickinson areas . The facilities 
outside of Mercer County are not heavily utilized by area residents. 

Health clinics in Beulah and Hazen are staffed by three physicians, 
a general practitioner-surgeon and two general practitioners . 
These physicians serve about 6,222 persons, a ratio of 1 to 2,074; 
the u.S. average is about 1 to 700. Presently, one Beulah physician 
is approaching retirement age, an event that would place area 
residents in a critical situation . When specialized types of 
treatment are necessary, area residents visit Bismarck-Mandan 
physicians . However, care availability on an outpatient basis is 
limited by distance. No chiropractors, four dentists, one optometrist, 
and 19 registered nurses comprise the remaini~g medical personnel 
in Mercer, Oliver, and Dunn Counties. 

The majority of mental health care services are provided to area 
residents by the ~emorial Health Care Center at Mandan and an •outreach worker located at Hazen. The center accepts cases 
primarily by referral and is an outpatient clinic. The outreach 
worker deals primarily with child welfare. At present both 
facilities are working at maximum capacity. 

The total welfare funds expended in the three major impact counties 
during fiscal year 1975 were: 

Mercer $334,435 
Dunn 432,267 
Oliver 89,758 

Included are all categories of Federal, State, and county funding. 
The figures do not necessarily reflect county welfare costs because 
funds expended in one county often serve individuals from adjacent 
counties; e.g., the nursing home located in Mercer County serves 
Oliver and Dunn Counties as well. 

Product Pipeline: The proposed product pipeline route passes 
through, or runs adjacent to, 45 incorporated or unincorporated 
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/. TABLE 2-37 

,., MEDICAL FACILITIES IN THE INVOLVED COUNTIES 

County 
Hospitals 

Number Beds 
Nursing 
N~er 

Homes 
Beds 

Retirement or Custodial 
Number Beds 

Clinics 
Number Phys1c1ans 

Ambulance 
Firms 

Burleigh 2 453 241 1 126 . 68 
Dunn o o o o 
Mercer 39 1 40 58 

McLean 78 135 2 45 

Oliver o o o o o 1 
Sheridan o o o 34 

Stark 151 162 106 

Morton _2_ 113 1 ~ ~ _6 
Total 834 658 429 22 

Source: North Dakota Department of Health. 1973. Summary of Health Facilities and Manpower in 

• 
North Dakota, Bismarck, N. D. 

Fedje, Thomas, P., 1973. Emergency Hedical Services in North Dakota; A Plan for 
North Dakota, Bismarck, N. D . 


North Dakota South Central Health Plannings Council. 1974. (Unpublished). 


• 


communities in North Dakota and Minnesota (Figure 2-40). Eighteen 
incorporated cities are affected in North Dakota and two in 
Minnesota. Data regarding these cities and community services 
that may be impacted are summarized in Table 2-38. 

2.4 Sociocultural Environment 

2.4.1 Indian Culture 

The proposed plant-mine site is located about 8 miles southeast of 
the 420,718-acre Fort Berthold Reservation. The water to be 
marketed would be drawn from Lake Sakakawea, which is bordered by 
the reservation. The Indians have claimed treaty rights t o reservoir 
water on the reservation and are actively pursuing greater definition 
and quantification of those rights. They are concerned that 
sufficient quantities of reservoir water be reserved for all of 
their present and future needs. 
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) TABLE 2-38 
I NCORPORATED COMMUNITIES AFFECTED BY THE PROPOSED PRODUCT PIPELINE 

Population 
City County (1970) Pipeline Route Ot her 

North Dakota 
Beulah Mercer 1,344 Through town 
Hazen It 1,240 Edge of town Hospital 

Adjacent to ROW 
Stanton " 517 " 
Falkirk McLean 12 " 
Underwood " 781 Through town Nursing Home 

366 ft. from ROW 
Coleharbor 78 Edge of town" 

• 

Garrison " 1, 614 " 

Max " 301 " 

Benedic t " 72 " 

Ruso " 15 " 

Butte " 193 Through town 

Kief McHenry 46 Edge of town 

Drake " 636 " 

Balta Pierce 165 " 

Devi l s Lake Ramsey 6,299 N. Edge of town 

Fordvil le Walsh 361 Edge of town 

Conway " 57 " 

Forest River " 169 " 

Ardoch " 70 " 


Minneso ta 
Os l o Mar shall 417 Edge of town 
Warren " 1,999 Through town Hospi tal 100 ft. 

N. of ROW 
Alvarado " 302 " 
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Indians of three affiliated tribes (Mandan, Hidatsa, and Arikara) 
live on or near the Fort Berthold reservation. Reservation leaders •
have expressed great concern to many State and Federal agencies 
about the cultural and environmental issues accompanying coal 
develoPjPnt. The Tribal Council, which is composed of 11 elected 
members., has placed a moratorium on leasing and other mineral 
activity affecting the 4 to 20 billion tons of lignite reserves on 
the reservation (84). 

As of May 1976, the Indian population of the Fort Berthold reservation 

was 3,226, with 3,051 living on the reservation and 175 in close 

proximity. Unemployment at the same time was 38 percent. Agriculture 

is the main reservation industry and wages and salaries income for 

area Indians is derived mainly from a small amount of local industry 

and the various tribal, Federal, and State agencies providing 

local services on the reservation. 


2.4.2 Non-Indian Culture 

The existing non-Indian culture in the three county major impact 
area might be described as predominantly white (primarily German
Russian), rural, and generally conservative. Many area residents 
enjoy the rural life style and have become self-reliant and 
independent. Most of their information on world and national 
affairs is obtained through television, radio, and newspapers. 
Because few indoor means of recreation exist in the immediate area 
and because of the limited merchantile base, area residents often •make trips to the Bismarck-Mandan area for these purposes. 

2.4.3 Historic and Archaeological Features 

No national landmark or historic site is listed in the u.S. 
Federal Register for the plant-mine area as of February 1977. 

Because of the long lead time for construction of the plant and 
mine and uncertainties about exact pipeline siting, detailed 
archaeological surveys have not been done in all of the areas to 
be disturbed by the proposed project. However, ANGCGC and Great 
Lakes have committed themselves to providing detailed surveys in 
accordance with the requirements of the National Historic Preservation 
Act and the State Historical Society of North Dakota (SHS) far 
enough in advance of construction to allow for proper mitigation 

. (104, 105). Also, the North Dakota Public Service Commission 
(PSC) requires detailed surveys as part of ANGCGC's application 
for a Certificate of Site Compatibility under the North Dakota 
Energy Conversion and Transmission Facility Siting Act (Chap. 28-32 
and 49-22, NDCC). 
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The present status of the required s tudies is as follows: 

1. Plantsite: Detailed survey completed in J une 1974. 

/ 2. Minesite: Preliminary survey completed -in June 1974. 
Mine 2 is presently being studied by SHS under contract with Basin 
Electric. Results should be available in REA's EIS. Mine 4 will 
be studied in early 1977 through an ANGCGC contract; mines 1 and 3 
may not be opened for up to 10 year·s . 

3. Water System and Railroad Spur: ANGCGC is to contract 
for a detailed survey beginning in early 1977. 

4. Product Pipeline: Literature search conducted in 1974. 
Detailed survey to be done prior to construction. 

The archaeological surveys of the plant-mine site located eight 
archaeological sites. Four of the sites consist of tepee rings; 
the other sites consist of single examples of boulder effigies, 
burial sites, petroglyphs, and temporary campsites. Two of these 
sites lie near the plantsite: 

• 
1. The Adam Keller Site comprises 10 to 15 acres which 'served as 
a temporary prehistoric Indian camp site near a spring; and 

2. The August Keller Site was identified in the 1930's as 
containing teepee rings and Indian burial remains. 

The remaining six sites are located in the potential mine area. 
Of particular interest is a turtle effigy. Turtle effigies, with 
their outlines formed of prairie boulders, are scarce in the 
Northern Great Plains. This turtle effigy is one of only two 
known with its carapace filled with stones. The Voegele Petroglyph 
Site contains a late prehistoric carving of four deep parallel 
grooves in a slab of sandstone on top of a high conical hill. 
Petroglyphs are moderately rare in the region. 

In addition to the eight sites of archaeological significance, two 
cemeteries (Boeckel and Saron) border the mine area. Also, two 
German-Russian mud houses, one on the plantsite and one in the 
mine area, are of possible historical significance. 

A survey of the available literature indicates that the railr oad 
ROW's utilized for the proposed product pipeline currently cross 
5 archaeological or historical sites in North Dakota and tha t 
19 more may be in close proximity (Figure 2-41; Table 2-39). 
These sites all are located in 4 counties and include 4 mound 

• 
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• Tab l e 2-39 

ARCHAEOLOGICAL SITES ALONG THE PROPOSED ROUTE 

Si te Des ignat ion 	 Pot enti al Im ~ ac tli:E!/ 	 ( I f Di st urbed) 

* 	 32ME2 Fort Cl ar k Early Histori c Forts, Vil l age Major - State Historic Site 
Site; and Indi an Ceme tery 

32ME7 Whi te Buff alo Robe Ear l y Vill age Si te Major - High Rese ar ch Potenti al* 
320L20 Conne ll y Site Ear ly Village Si t e Major - Hi gh Research Potenti al 

320L2l Mandan Lake Mul t i -Co mpone nt Vil lage Major - High Research Potenti al 

320L22 Mahhaha Mult i-Componen t Vil l age Maj or - Hi gh Research Potenti~ 

* 	 32WA1 1..1 Fordville Mound Gro up 77 Mound Group Major - High Resear ch Poten t ial 

320L1 9 Dennison V ill age Site Medi um - Med iumResearch Potent i a 1 

320L18 Hensl er Vi ll age Si te Medium - Med ium Research Po t ent i a1 

+ 32ME4 Alder in Creek Si te 	 Vi 11 age Site Medium - Medium Research Potent ial 

• 
+ Lym an Aldren Si te Vi llage Site 	 Medium - Medium Research Potent ia1 

32ME5 De apo 1 is 1804 Mandan Vi l l age Medium - Med ium Resear ch Potent i a1 

*+ Ear th lodg e Vi ll age Vill age Si te Unkn own - Insuff icien t Data 

+ 	 Village and Cemetery Unkn own - Insuff icien t Dat a 

+ 	 Bo 11 er Vill age Site Medium - Me di um Resear ch Potential 

32M E202 Vi 11 ag e Sit e Me dium - Medi um Research Po t ential 

+ 	 Mounds Unknown - Insuff icient Data 

+ 	 Small Habi tat i on Si te Unkn own - Insuffic ient Data 

+ 	 Sm al l Hab itat ion Sit e Unknown - In suff icien t Dat a 

+ 	 Small Hab itat ion Si t e Unknown - In sufficien t Data 

+ 	 Sm all Habi tat ion Si te Unkno wn - Insuffic ien t Dat a 

Si tes 	Cro ssed by Rail road * 
+ Unassigned 


~/ Nominated to the Nat ional Re gi ster of Histor ic Pl aces. 
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sites, 4 camp sites, 15 earthlodge village sites , some of which 
are historic, and an early fort (Ft. Clark) with an adjacent •
Indian bur~al ground. 

In ~rcer County proximal sites which may be affected by the 
proposed project include six village sites and one mound site. 
Ali six sites in Oliver County are village sites; as are four 
small sites in McHenry County . Toward the eastern end of the 
proposed route in Walsh County there is one mound site which may 
be within the proposed route. 

Of the five sites presently crossed by the railroad, three are on 
the west bank of the Missour i : 1) White Buffalo Robe Site, an 
18th century village; 2) another earthlodge village; and 3) Fort Clark, 
a State historic site. In addition, the Fordville Mound Group 
(Walsh County), consisting of 77 mounds, is traversed by the 
railroad. 

Six known archaeological sites lie near the proposed pi peline 
route in Marshall County, Minnesota . One mound s ite on the 
Cambell Beach wa s built by members of the Arvilla culture; the 
cultural affiliation of another mound site is unknown . Three of 
the sites are habitation areasJ one Ar chaic, one Blackduck focus, 
and one of unknown cul ture . The sixt h si t e i s in a gravel pit 
area. 

2 . 5 Future Environment Without the Proposed Project 

Even without the proposed projec t it i s probabl e t hat s ome coal
related development would take place i n t he area near the plant-mine 
site . It is pr obabl e t ha t t he Coyote powerp l ant south of Beulah 
would be built and that the pr oposed Basi n Elect r ic power plant 
would also be built. Because NACCO has the lease op t i ons on the 
lignite to be used for t he proposed proj ect , t he coal may still be 
mined for other uses if t he pr opos ed gasificat i on plan t were no t 
built--perhaps by Basin El ectric . 

The r esults of such developmen t would be a rapi d population 
increase in local communiti es for the fo r seeable fu tur e, di sturbance 
of land for s t r i p mining, and a reduction i n l ocal air qual i t y in 
the three count y r egion. 
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