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17\ l }b Landslides are masses of rocks and sediment that have tumbled or slid down a accumulated material from multiple, adjacent landslides can cover an area that is susceptible to slope failure. Thus, some areas mapped as landslides may include the
7" fuape a T 160N, slope under their own weight. These geologic hazards can destroy buildings, roads, several thousand feet wide and several miles long. collapse of abandoned mine headwalls.
T160N. railroad tracks, pipelines, transmission lines, and other types of infrastructure.
- = . . . . . e surficial geology o ar ounty, as it relates to the occurrence o otal o andslide areas were identified in Ward County, including
A : MJe Landslides are generally characterized in the field by steep, near vertical slopes (the Th ficial | f Ward Count t relates to th f A total of 645 landslid dentified in Ward Count lud 38
/\05'(/9f_5~ . ’ . . . . . . . . . . .
- - l TR scarp) that are upslope from a mound of displaced rock (the body). The body of the Iandd:slldes, ctonilzts doTlnafnttrLy on Fl’ler:st(;cené glacial sdedlmentts lclorr.1p|r|sedd‘ of s:ng?i:Lal formelr abandonejdt‘mlne? wh(Ttr.e Isulc|>5|dder|1'<(:je hat;o:cfurredasiveral of ;cthelse .slzj'e.sdarei
| J slide may be relatively intact, or it may be severely fragmented. Recent or relatively and ice-contact deposits of the Coleharbor Group and recent alluvial sediments of the complexes, consisting of multiple landslides that formed from multiple individua
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: \F SN | new landslides are generally characterized by a fresh (well-exposed rock) scarp and a IOazleI!:dorma?tlo\r;vwhcllchcmanttle E’:gl(i/o)cene bed-rocI:hoftgelll?fulllo(r; CrekekFFormi'Flon. I\l/lost Eyehnts. Zhirei?rel, thtehnumlberdolfc;ndlwdual Iandsl;gd:s in the cqlljnt\/(smjzylbe sllg)htly
—. .‘ . . . . e . andslides in War ounty 6) occur in the Bullion Creek Formation along igher. Collectively, these landslide areas cover 8.5 square miles (5, acres) or
31 ) 36 31 - 5oL sparsely vegetated body. Older slides are typically more difficult to identify in the field
X . . . . . 0 . -
A I ;;,~ o i} because the topography of the scarps and bodies may be smoother and more subdued northelaste;rr: faC|1nog sIopes(]Sfthli Som:jn::,hancli Des Igacﬁdever Valleys. l\/(ljoﬁ i;these sI;deF prromm;:ely 2? % oftt:e C?ntty.t:lo;t othhe Ian(;jssllde§ o;cur \Qllltlflun the coulees that
due to weathering. They may also be covered with vegetation and mature trees cover less than acres (fig. 1) an e largest slide area mapped in the county is rain southwest to northeast into the Des Lacs and Souris River Valleys.
6 i 6 \ 1 6 . . . . . . .
; . . . g . approximately 1,172 acres in size. This particularly large slide is thought to be an ) ) _
” \Neraston k;\ ; obscuring the underlying topography. Landslides are most readily identifiable from ) . i ) , i o ] An area with many landslides suggests that the local slopes may be predisposed
- - S O Y LiDAR dat | ted with ol ancient ice melt out slide associated with drainage within the Souris Valley meltwater i ) ) ) T
B %\% : | ata, supplemented with aerial imagery. . . . . o to future slides in the area. Even when landslides are not identified in these types of
7 g\ %(\\ trench. The remaining landslides in the county occur in the Coleharbor (39%) and Oahe ) h ¢ ] | bi | ail d should b | 4
f L ] ; | Ca $ :%(O : Landslides in Ward County were mapped from LiDAR data collected from Formations (17%). It is not uncommon for landslide areas to occur in more than one sejctlngs,;c] e;e a:eas often fremalr) \_/Iu netl'(a etos op(? fa' ure ands ou. € chT uar:e
J Weq cp 7] AL October 2015 to November 2016 along with NAIP digital imagery from August 2016 formation depending on how the slide area affects the rocks and sediments above and prlor.é? t be eve?dopdment ofany civil works or energy Infrastructure projects and, when
: z?/ "5 T1soN. and a complete set of historical aerial photographs that were flown in May 1964 at a below it. possible, be avoided.
TS9N > y /' gaden 5 scale of 1:20,000. It is unfortunate that these photographs were taken when leaves dslid 4 al drai , q | 4 al
) i | Ly e ——1 were on the trees because dense foliage can obscure small landslides. Vegetation can tha'nhSI ' els are concs'ntra;c'ef a'ohn'g r:alnages,hra(;nnles,.an c%u ees,f ar? alons EXPLANATION
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g 5 p B also aid in the identification of failed slopes, as trees and bushes are often aligned artzlaso ' oFa topo”grap Ic r(_a € W'; Ihn the n(;a“;r Y r.o osic For|1| ;)r.sl ort eSoubrlls
‘ ’ l ,CD Q within very distinct parallel-, transverse-, and/or semi-circular depressions that Zn Des rl;acstlve(gs. A ’ or portlonsr; of the head o 3 ravine typlc? z ?:' » presuma ‘;
, 7 - 25 Tdv2 <; generally, occur within the body of the landslide. The use of bare-earth LiDAR imagery eca.use €a \;var 'erosllon causes these areas to undergo some of the fastest rates o Qls | Landslide Deposits
)y : &0 / - : . ; erosion, overstepping slopes.
3} r 62 o N f oo % [ R al_lows. us to _See through most of the ar.eas previously O_b.scured. by \./egetat.lc?n In A mass of material that has moved downslope. Includes earth flows, slumps, and areas of
‘ ) ) A 5 -~ ) ‘ historical aerial photographs and greatly increases our ability to identify additional Several historical abandoned coal mines occur in Ward County. These small soil creep.
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e g_’%%w%\ W] 4 landslide areas. coal mines, commonly referred to as wagon mines, are concentrated mainly in the
.fg" 20, Souris River Valley northwest of Minot and the southeastern portion of the count Qml | Abandoned Mine Lands
T LSy oot Slopes fail for various reasons including the steepness or angle of the slope, Y i ) P , y-
gcou‘e@ °.“ rock type, bedding, and moisture content of the material. Most landslides found in These features are mappeFj as Qm'l .Where mine workings or sinkholes, f-rom t_he Surface may be underlain by voids created by the underground mining of lignite. Collapse
.@‘;M& | North Dakota are rotational slumps that have a well-defined head and toe. Typically collapse of underground voids, are visible on the surface, but uncollapsed mine voids of the mine voids often creates sinkholes or depressions at the surface.
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k \ moo@u’e@i N, nybrook the part of the slope that breaks apart slides down the slope as a single unit and the mayl occu.r n th? ;ubsur:)a.ce beyorfmd the b(()jl.Jfr?darles obfthe mf:\ppfadkareas. AISE deded
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F A o R o beds tilt back in the direction of the slope. The failed mass of rock is, however, almost are oca’Elon; with no o v(ljc?us >urtace r;o ! 'caFI'OCT’b utha mlnehls nkown tobl.avse een A Abandoned Mine Lands. Location approximate and extent undetermined.
e Ship® = Lf v never a cohesive unit; tension cracks generally cause the failed material to splinter into presen't '!1 t el area scc(;)-;f'lngl to r;ecor s'comprlle h yt elll\lortf Da' ota Plu .'_C er|V|ce Abandoned Mine Lands (AML) location data maintained by the North Dakota Public
\K / - A 5 \” smaller portions. Successive landslides may occur at the same location. Over time, the CorT1m|55|on. tcan be di .|cu t to determine whether sr.na surface irregu arltlgs along Service Commission’s Abandoned Mine Lands Program
7 drainage slopes are old mines or slumps, further complicated as abandoned mines are gram.
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Figure 1. Distribution of landslides mapped in Ward County. The majority of slides (57%) cover ' J . o ) ' - / £ \ \ P i IN\M i he S [
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