SECTION IT
Geology of the Project

Hemzha Riﬁ;;_e_g

The Hemaha [idges has resulted ir a rather steep easterly dip in the
bedrook, Diffcential compaction of the sediments over the Nemaha Llidge
plug some faulting has resulted in a rather complex structure, Sevoral
¢mall faults were noted near the project along with a2 pumber of minor
anticlinal structures, The bedrock to the south of Havensville is dipping
to the southeast and 'grad‘ué]ly swings around to the east necr the lemahae
Pottawatomie County Line. :

Stream erosion

Prior to the advance of the Konsas llscior a major strcam eroded a
“channel across the northern end of the project to a depth of one-hundred
feet or more, Station 165400 is near the south edre of the stream chane
nel, Io the nortk of Station 165400 there are only oucasional bedrock
remnants near the surface,

(lacial Sediments

The melt waters along the leading edge of the placier clogred the
streay channel and later filled the val].ay vith plaeisl sedimomts. [lor
the mozl part, the glacial =sodiments found alsorn» the projact emmsist of
sonds and elays vith only a few boulders of more then a foot in diameter,
Right of Stotion LOJOO is a deposit of coarse glacisl pravels and left of
Station 220§00 there are indiections of rravel deposits, The remainder of
the glacial deposits consioct of typical tills with occasionsl sand and
pravel lenses.



SCOTION IXT
Cec=Enginsering Aspegte

CUT SESTYON STATION 5400 to 1R400

The right backsiope will cut into the Pexy Creok shals and the weathered
rsﬁn‘:ariﬁs of the Prowmsvilles llmsstone at the top of the cut, The present
bagkelope is about 3.9 feet high 1nd is ~ a 11} slope whish is supporting
an zbamdent vegstative growth. Sines the top of the backslope will bs
eappad with the weathsred Brownsville limsstone and the Pony Creek shals
has not weathered excessively, it ia felt that a 1:l backslops would prowe
setisfaotory in a cut up to ten feet in depth at this location. The ground
slopes off 4o o 1aft of oentsr line in cuch » menner thet there will not
b3 a ladt bockslopeo
Ezzavetion

1) exeavstion through this 1sostion will bs clesecd as ecmmon.
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it;tim zu,fuo and 26,#50 and tet-men stetions a,&,f.o and 34£00, 211 baskalopes
suu suggaawd fo* e antim bar %slopao Bet.wen stations 26#50 i 29450
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iimsstonse hers the Drownsville Limestane is present thero is soms gpailing of
the shalesj however, not enough to be damaging, There 1s enough scepape
from the backslopes to acquire e rather abundant growth of Cottonwood terwes
along the ditshes,
Excavation
The top of the Browmsville Limsstone (where present between stetimms
25450 and 25£50) will mark the upper limits of rosk excavatien in this
cut section, On both ends of the eut beyond the ocuterop of the Brownsvills

'therockandcamonlimuﬂlbe about ten feet below the normal grownd line.

The present backslopes have about three feet of slumped materiel gleng the
too of the elope which feathers out .about ten feet above the ditchese
Thgs!mlaainthapmaantbaekalopeshmmathemdtocmtoatbpth
of sbout cne foot normsl to the slopse

CUT SECTIONS STATIONS 1B6£00 to 253400
Boskslopes |
Oiéamdmﬂabankﬂupesmcutsuptozofeatbepindinatoﬁmt
aéilsiupoiévém;martmmaalopemﬁwﬂlmpﬁortamﬁﬁ
vegetative sover, 2:1 slopas in some of the dseper cuts show sam tendansy
to slum in the dseper portion of the cuty this is probsbly due to the ade
ditionsl time required to develop a productive soil for plant growth, lhere
slopes stoeper then 2¢1 have been used, tho backslopes tend to slump out
atthabaaamdtakemamsrwrﬁcalfmmﬁchduﬂngmtmm '
blochsof!and slddes m‘bothed:!.te!na. rmmmdimumsazgslbmk-
alopetminhhaamenprotectadfmaurfmpm-offuuﬂdbethamstatahh
in the deeper cutse



Since the cut sestions betwsen stations 186400 and 232400 will be
relatively shallow and will encounter a sandy mantle, 3tl backslopes are
suggested,

Between stations 247400 and 253400 backslopes of 2:1 should prove
satisfactorys however, the stability would be increased considerably if

a 2311 slope is used,
‘The' mantle throughout this area is quite essily eroded, henes the
" Yboral ube of Wabli'dhecks 1s suggssteds

CUT SEGTION STATEONS 291400 to 298400
Backslopes of 1:l are suggested for the Selsm Point shals, and £:1
£ or yortisal slopes for the Burr and Neva limsstonss. 3t1 backslopss are
Buggested for the mentle betmen stations 2914.#00 and 2981‘00- r
+ MMﬁimwith a minor ammtof uvarbmakage 1sexpec-hed1n:
the Burr :umstma between stations 291,(00 and 292400, The Sale:n Pom. '
ahala betman atations 292{00 and 291,{50 v 'ba wathered to camon K
exnavatim. “The ‘Ieva Limsstone between statima 293,150 and 295400 is |
uaathamd; hmmmr, tha lower two feot will be classed as rock emcavations
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SECTION IV

Stations 25400 to 300

| SmthBPawamekahalehaBammbarofﬂﬁanﬂaWMB
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gix laterals plus ons lmgi.tudmal dmm the left sim, st.arbhg at Bt.ation

26400 mdamtimingtomumm Ahlm!mtdraintorthislmaﬁmmmld

cover the srea batmn atat.ims 251!00 and 3L£00, Sco figure T,

Stations ymtom

Seepago from the aandstoms i.n the Langdon shale is a:pactad a.loug
the right ditah. However, if t}m grade line. mmins abave 't.ha pmaaut

ground ].:I.ne no preblams ere anticipated, If tha grade 1ine falls balw

thepmaantgmmdlima@aaialﬁghtditehmﬁmahmﬂdgiwa&quatﬂ
protection, sinse ths badrockemantle eontact drops abruptly toths laft,

113450 te 118400

Tip mwmrmmmr@tamgmmmmtmtm

" be intercepted by the left ditoh 1f the gradnlimminsntmehvatm :

of 1190 or balow ab station 135400,

Sbationsﬂ;#mwm
Fmemteruaafumdtobamvingﬂmgﬂnbmadthwathomd #
Mrumtqmbeﬁmatatmummdm Sinee there is a rather

staspdipiathabedroektotharightatthialmt&mmdaethcgmﬂ
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Lirs alapee 40 the Infe, tha zroand vater 12 sponrsntly moving to the
1sf'% slong the mmitlewshals eontact and cullecf.ing in the weathered
remnants of the Dover limsstone snd glasial pgrovels., If the proposed grads
lin=s remsins at or sbove the present ground line no hydrology problems

are snticipated, Ilowever, if the proposed grads line is three or more
feet lowsr than the present ground line a lomgitudinal drain placed into

the Langdon shale slong the right sids of the road would be requireds

- Stations 10h400 to 15B£00

The hydrology problem ab this locaticn is quite similar to those in
the preceding casay that is mentls water moving in from the right end
collscting in the upper limestene of the Langdon shals, The right
dtsh along the present road is cut into the shals and has collscted
enough water to support a orop of cattails right of station 157400,
Aporhimoft&mmbarmkas itswaymtot&zeupperlimstmoftha
Langdnn shala and finally reachss the surfece vhere the presant ditech
cuts ﬂ'mwgh tha limstone right of station 158400, If the proposed
ditches ensounter this 1imostons 1t is suggested that a longltudinal dratn
i:a’pla&éd along the right side of the road below the upper limestono in tho
Langdon shele extending foon Btation 156400 to 158400,

Stations 170£00 to 177£00
me Iaftditchctfthepmaantroadwhmhwﬂlbs just right of the

prapoaed. canmr lins has ecut into a fine silty sand which has given rise
m an ablmdmt i'lmr cr water, The soures of the water is from an area of

glanislsandsandgmalstathahftofmtarlim,mthatﬂnmpply
ares is raﬁmr axtensive, Since the sands are so fine and uniforn the

watar is natloealized to my one point but is sseping fren the ditch and

basikslope £rom station 170400 to stetiom 173400, Since the presont ditsh
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lina slomes to the left, the promd water is apparently moving to the

left along the montle=shale sontact and eollecting in the weathered
remaants of the Dover limsstene snd glasial gravels, If the proposed grade
line remains at or above the present ground line no hydrology problems

are anticipated, [ouwever, if the proposed grade lins is throe oﬁ' more
feet lower than the present ground line » longitudinal drain placed into
the Langdon ehale elong the right sSde of the road would be required,

Stations 15h400 to 158400

The hydrelogy problem at this locatiem 1z gquite similar to those in

the preceding case, that is mantle water moving in from the right and
collecting in the upper limestens of the Langdon shals, The right

diteh aleng the present road is cut into the shzle and has collscted
enough water to suppert a erep of cattalls right of station 15700,
hpoﬂimdﬂnmtarm&msitsminhﬂmupparlﬁmmdﬁa
ngdm;: shale and rinalla,r reachas the surfacs vhere the presant ditsh
eutsthmghﬂxenmstme right of station 158400, If the proposad
di‘bshaa emmmtar this limsstone it is supgested that a longitudinal drain
beplmﬁdalongthe right sids oftha roadbelwtiwupperlﬁmatmintho
;.angdm ‘shale extending from station 156400 to 158400, '

Stetions 170£00 to 177400
The laft diteh of the present road which will bo Just right of ths

propomd oan‘hsr lins has eut into a fine silty sand uhieh has given riss
tamabmdmtﬂowafwatero The smmofﬂaawaterls from an area of
glac.talsands andgrmlabothalaf‘tofmtsrum. so that the supply
ama is rstmr extansive, Since the sands are so fine and uniform the

'g-awrisnotlocazmat.omompomﬂm is seeping fron the diteh and
baskslope from station 170400 to station 173400, Since the presont diteh
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shows Little draw doun effect om the water levels and as there are no tight
zones in ths mantls to place a drain complete drainage would not bs obtained,
Howsver, unlsss soms method is used to dswater this area a £ill would une
doubtedly clog the seep mamdfé:ca the water levels higher until they
found ariother means of relisf, See figures II and ITI. This drain arrenge=

m;cnt is only inftendsd to prevent a tuildeup of water under the road rathsr -
then complete intsrcsptions Sincs a "cmaidarame amount of water will be

.. moving undsr the mad it 1s suggestsd that. a low enpﬂlary materisl be ussed

t.hrwghouf. this seatim.

Station 2235_75' ;

A lateral drain 13 suggasted for the ‘Burr ijraatom at station 291“5.‘

'Sincathafinalgraﬁahmmnotkmwnattheﬂmsofthwmpoﬂtha

exact location eould not ba detem:l_md. Howuvnr, the lateral should be .
dasignad. in sueh a mmer as to mtarcepf. water moving rm the bases tﬂ‘
both ths upper and lower Burr limestoness The latersl should be placed

st en elsvation of 1219,0, An’ cutlet cen be cbtained on either sids ab

station 290f50.



