Generel o The elignment of this project followm the cemSerline of ap existing
county roed bvetwesn Stations 42400 anf 83400, whare it sterts e curve to the
south of enst which wtops et about Steticn 93700, then is on tangsnt to ebout
Station 275400 whers it eurves morth to chout Stetion 295400, then it puralliels
ammnﬁmmmmsofmwam@muMMw
the end of the project. It paraliele K-16 fuyem Etation 312475 to (ke @id of
the project. The ecounty rved on the wast of the project hes cuts thet expose
the Tovands limestons, Eclmsovilie shale snd the upper iart of the Fort Riley
limestone.

Cut _Section from Station 53400 to Statfon 58/60
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Tup lover Holmssville ehale and the wper Fort Riley limsctone ave axposed in
the laft backalops. :

The meotle of silty clay end limsetone fregmepts sbould bave a belislope of
gkl or Sletter, |
| The Towenda limsstone on the right has weathesed to fors numewous vertical
ead horisontel Joints, therefore, & tackslope of 1:l 8 euggasted. The upper
Eclmssville shale is weathered enl should be pleced cn e tlops of 2:1 to prevent
undereutting of the Towonda limestons. The limstone-piltetons soms of the
Eolmeaville shels will be astiefectory with e siope of l:l. The lower ehale of
this wnit where veathered should be 2:1 end wwesthered will bs satisfactory om
e 1:1 elope.

Quly the wprer pert of the Fort Riley limestone will bte eut. Buckulopes of
_'1azmmmmmmm. Eiopes of L1l vill to estisfectory

on the unmecthored part.
Exgavetion
Tas Tovende limzstone im thie locatiom will be rosk excawetion. o 13 -




The Holmseviils shale sbow i mlilalius o Laded wwaiosied el duls 0
common excavation. The sdlitstons aod thin Ilmisiomes obove end below will be
rock excevation exespt where woethered. The shele below the silistons will be
common excavation. The lower 2 ¢o 3 feet of the Enimseviiie shale {8 very limy
and will be rock excmvation, erceept pscr ite ovierop where it hes weathered to
COmION «

Tos umeatbersd urpsy et of Ghe Pord Riley llwstors will e mook excova-
tion. Wezthering to & dopth of two to thyee foot cop b erpecied vhere thare {6
o Boalmseville chale overlying the Fort Blley limosboue.

Cut Boetion from Station G150 to Station 6500
Eacislopen

From two to four fest of the Towands limestome cad upper part of the Holmsse
ville shnle ere expoesd in the right backslope of the existing roed. The slope
of the lani drops repifly to ths left and coly meatle s exposed.

The wanile 18 very thin and ehowld hove a elope of 2):l or flatter.

The Tovanda limsstone is highly jointed and should be ea a slops of 1:1 to
prevant fallout.

end bas wndoreut the Towanda limee
stane. A elops of 2:1 15 slvisshle to prevent wsdsreutting. Sbould the eiltstonse
1imestons sans be cut, & beckslops of 1:1 would be sstisfectory.

. Exeavation

The Touwenda limsstone will be rock excawtian.

fhe upper psrt cf the Folmseville shnle is vecthered esd will be commn
exzcawmtion. mmmmmmwmmmwwmm
eéhale tut will be westhored to commom to & dopth of ebout two fest if nmo cower
is pressnt, such as ot the ends of the cut. About thuee fect of the shale unfler
tho limestons=-siltetons, 1€ cub,will s comemn emcevetion. The reuaiming lower
portion of the Holmeeville shele and the Fort Filey limsstooe, if encountered,
Immhmmm.

ke
mmmmmm&w@amﬁ'ﬂwm@m, mtmaeaaa




gzele, Towmale limsgtoue and poseibly 08 Upps. Doa@s-oids ede. Tae waklie
of zeddich brovn silty clsy veries in thickress from less thon one foot to ter
feet. A heckslope of 22:1 or flatier is recomwendsd to prevest eurface wash
end sluping. _
mwmcfmwmmmmmmwgm'mmm
oz & slope of i:1. The lower iz Co efght feet is thicker bolisd and would de
setisfaetory vith & slope of 1il. '
mmmmwmwwmzwxmmmtmimmm
boceuse of ite weathersd ¢onditics, should hewe e Wi Wilups of 2:1 to protect
sgzinst wdareutting.
Excaweticn

e Towandia limestons will be rock excavetion.

The Bolmesville shele cut in the h{ll will all bs eommon emsawation, providing
the grede 1ine stoys above the linsstonp-eiltetons zove of this umit. .
Egrolony

A test hole 10 fect left of Station 78/00 penstrated the Towands limsstons
and into the upper Holmgsville shole. Freg water wss encountered st a =12 feet
(1237.1) and after stending, the wnter level was -16 feeb (1233.1). Tus water
epperently is moving from right to 1laft vith %he slope of the topogrephy through
joints in the Towanfs livestons. The only evidesce of weter movement other than
this hole, £s the clayey matwe of (he limsstoms neey the eurfese. If the grade
line eppyoaches an elevation of 1230 fest nesr Station 78/00, subiratns should
be considered.

Cut Ssction from Station 85700 to Statior 100400
Backslones |

The Townnis limsstons, Eclmesville shale end the Mort Riley limestione will
bs eut &n this if11, The mentle on the crest of the bill {s thin end thickems
to about 5 fust at Btation §5400. Tw mentle comsists of silty clay ead shouvld

 ba sstisfuctory oo & 231 slope.
The Towanda limeatone £rom Station 85/50 to Station 91425 will be thin
bodded snd ehiould bove & barkslope of 3:1 or flstter while the lowsr six fest of

the wmit will bo estisfectory with a elope of £:1, because ¢this sone is compossd
of thizker bsis. g




|
Loy

Tue Ealmesvilile chalr imeodintely urday the Tuvsads limestons 18 Bighdy
TRIGISTI 20 O pEeny undeieutting thounld be pLioed oR 8 Aloes of Fl. S
glilstore 2o of the Belwmseville ehals will b resl tent enl & alope o 1:X
gl be setisfactory. The shale Below the 8 4¢stons 18 less resistant o
weatharing ead o bechsiope of 2:1 L8 wrocoumsr 2d. Than lowor thiee feet of the
Badmarovillia gbels is liny azd ehould be satir fawtory on 8 glope of lil,

e woper part of ths Fowt Riley lisgstcoy do skaly end will reguire &
boskslope of 11 o 1:3. The "rlmvock" rome miy B oF much A% %@t Test thick
snd will stand on & wvayticol slopg. Overiyaw lors mry he & mwmbkioa st thie
Jocation. ﬁ.m sntversl, Joluobe fowxm blochke fFovr $o Tive foel sguaie el moy rangs
in thicknase froan elglit-temths to thyse feet. The iy ehale hwlow the "rimock”
ehould teve & slope of kil to preveat wnderc.tiisg. '

e Gwmte snle io thde losstion, 18 feiiy frosh wod should be sstisieetory
ol & il slope.

Browetion

T Tompia limertone, wiere WEeathesed, will be rosk sseevetion. A few
tazthe of & foot of ey Tored by voutdering ey be food s top of the
wrsambhered mierial.

T2 gy 12 to 13 feet of Holaseviile shale #i1) be coston exeasstiom.

Ine siivetars zome Will be pouk seeawvelion viile o gresp weethwwed shele Yelow
will k2 cormop erccsvetlon. Eie lower thrae ‘o four et of tHis @t will vs
vock ezeavalicy exeept uiere vesihered veur 143 oulozop.

e Fort Rilgy lizmotone will be vk ¢ owidics exespt for s thia weathewed

- zoue 1B tue vieipity of Siation 99400,

The Chote Slele ¥l be rosk exsavetion A€ i by the grads 1fue, muospb
for the wasthered pore of ehout o fost uvbire sypoied Delow SRatisa 100400,

Eyizalogy

A ta7t kole drilied 24 feet lefh of Jtedinn L0700 moounters’ fese waler

et =7 fopd whee deilicd. Afwr etanding fi e Doz, 8 Wler lswd soss %o

<& foct. This hels wos lseber despened el (L3 o
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stone sone. The watesr conditlions of thid ¢ut chould be cboerved vhen opsusd
and the dscision upen the ueosselty of en undssirsin be mede st thet tims., The
higher water levels are probably & zesult of heavy raeinfall and probebly will be
bandied by ditsh comsteuction.

Cut Sesticn from Station 107475 to Stetfom 1MLAT5
Sacksiopes

The Towands limsetons,
Florenos limestons sud Elue Springs shinle will be eut through this ssction. The

mzntle is mostly &ilty cloy eand svereges chuut two fuet thick. WViere enosuntared
e Towcnda livsotons will be cut fivas St=tion 116450 to ekout Station

Laa,too,nmmmma@trmmmmmwmmﬂmezﬁzl
vhile the wper part eiould be po stsvper then J:i. A mmwiws thickosss of
mmmmmmmmzm;&ommmgmlasﬁsmmm
bhas westhered into thin blocks. A elope of 1:l 18 reccemsaded Cor this locatice.

The Holmseville shale cub from Station 114400 to Station 125/85 will be
mum;mtn,m'mmtelsmwmwmw
hwmaﬂmaazl,mmmmmlsl,mmm@wonzzl
anﬁthaﬂm%at%&“maﬂmefl:lo ™2 Holwesviile shale cub
fram Station 135475 to 139475 vill find the wpoer shele thickened ¢o 18 to 19
fout aA wsathored e & lops of 2:1 is cugpested. The siltstons zone and wnduy-
lying wmsathered shale will be eatisfuctory oo ¢ slope of l:l.

T Fort Riley 1imestons ehould be placed on Wires differsst angles of
slope. That part above the "rimroek", {f frosh, vill stand oz elope® of 3:l.

This sozs is weatherel near Lte ocutercp eo ehould be ou & slope of l:l. The
P e Mﬁbﬁ mmm- MI
gone Yengss from tvo o Peven foet on westhored cuwrfeess but in frech eute

"rinroek" zone will stand verticelly dut

prodedly averages ebout eeven fest. The zone below the "rimrock” weothors ehely
80 chould e plaeed on & slope of 2:l to mrevent wndsroubiing of the "rimrock”.

to a dapth of teo foot in the vieinity of

Station 132400 to Statios 133400 and pesy Stadion 11400, Towee weathered creas




ghoull heve beskalopes of 1:l and where usathered, L:l should be setisfastory.
B Floreuss llawebose will e wweatorsed vneie cub betwwen Stevion 130400

The Elus Springs shele may possibly be eut in the vieinity of Station
142400, A £lope of 1:1 {8 reccemendsd for thie wmit.

mmmmmmiza@wmmmﬂa@ommmmnum
or RN fegt. Borm conmliyustion to act as satchument arees chould be comsidexed
Ezecavetion

sre usad.

T Towande limestond from Steticn 11630 %o Siatice 122480 w1l be ruck
excevetion. A mximm thickness of sbout 1k fset 18 expected in the vieizmity of
Station 120/00. Ouly four fest of this fommtlon remsins eapping the hill from
Stetion 137450 to Staticn 138475,

The Bolmssville ehale from Stetfon L5450 to Station 125400 will be classed
es follows: mmiataumm‘mw“ormaﬂmm
be ¢ommon excevation, the siltstons zome of two and opehalf to thres feet will
be rosk excavesion, sbout thres feet of chals below the siltstons will be common
excevation end the Jower cne and one-half to two fest ¥ill be rock excawetion,
except near its outcrop vhere it hos weetbsred to common excawation. From
Station 13550 to Station 139450 the shele in the uppsr Holmssville shcle is
shout 18 fest thick and will all be common exsavetion. The siltstone zome i8
sbout two fest thick end will be rock ezcept for ths wery outer pert of the zome
that has weathered to common exeavaticn. The echele below the siltetone that
¥ill be common excaweticn 18 about two end opehelf fort thick end the lower
portion of this unlt will be rock excavetion.

Tae Fort Riley limsstoms will be rock ezcevatisn amoept ubers It {8 not
overlain by the Holmesvilic shale vhere weethoring to e Gapth of thres to fouwr
foot bas formsd e ten clay that w1 b commce excevetion. Owerbreskage chowld
mmmmmmrmm@mmmmm‘mmmwm
“rimpock” formsd Wy Joiuting. | =18 o




The Oketo shale is expossd only bedween Jtation 1311480 snd Station 133420
i VD s Ghels A Ui s LGdEs Libe boed wuRbedil tHaprol Wicae weSeUssiag
has progressed to & depth of one %o two feat aznd srcavetion will be common.

All other Okesto shslie cut will be rock escavetion.

The Florence limestone will all be roek excsvation. The fuce of the hill
from Statfon 141700 to 1LKI475 will be coversd with ons o two feet of mantle
consigting of clay snd limestoreechert frogesats.

Any Elue Springe shale cubt will be rock excavation exespt on ths fage of
the hill vhere it hse weethered to a dapth of 7 to 8 foet.

Ryérology

The only free wziter found in this cut ssction Guring the ficld investigation
eppeered Co be coming from the joints of the Towends limsctone and 1n the silt-
gtone zone of the Holmesville shale. Ghould the grads lins cut the bese of the
Towands limestone o the limsstome-giltstone zome of the Holmesville shale, sub-

draing should be considewad,
Cut Sections from Station 194750 to Station 228450

The Fort Riley limestone, Oketo shale, Florence limastone, Hlus Springs shale,

Kinney limestone, Wymore shale and Schroyer limsstone will be encountered through
this location. The mentle overlying these bedrock units is very hin ond sonsists
of eilty clay with limectoue and chert fragments vith one excepiion. This excep-
tion is between Station 206400 end 209/00 where a wini-blown eilty clay that

varies from 3.0 feet to 2.0 feat overlies the Florence limsstone.
Backelopes

A glope of 23:1 or flatter is suggested for the mantle.

The lower porticn of the Fort Riley limestone will be encountersd betwesn
Station 219/80 end Stetion 225/00. The ewxsll umount of ehaly limestone that over-
lies the "rimrock” of the Fort Riley should be placsd on & 1l:1 or flattsr slope.

- The "rimrock” is vertically jointed and will tend to be excaveted in lerge blocks
leaving & verticel elope. It hes elumped down over the lower shaly limestone
sone of this member elong its oulcropping edge. It hus also settled dowm in place

betwesn Station 222/00 and 225400. Some cverbraskage czn be expected from this




gone sud serye should Ye taksp to Pamove ouy lognd Liosks v the baekslops. A
L:l 8loPe 18 suggscved for the shaly ilimestonz thet wderllies the "rimeock”.

The Okoto shale iz & wery limy resigiunt mexber. A glope of 1:l or flatter
for common excaveticn ead 1:1 or flatier for ruck sxeavetion will stand sabtis-
Tactorily.

En overall slope of 2:1 will stand seticfactorily for the cherty Florence
limestone member.

A slope of 1:l or flakkes for rock excevaticn snd 15:1 or flatter Tor commsn
excevatbtion is suggested for the BHlue Spricgs rhals. Thsse sleopes will protect
ageinst spelling ead wndercutbing of the owerlylng Tiorence limsztone.

A 8lops of A:1 ir suggested for the limesione zonee in the Kinney msmber.
Tae shele zone should be placed on a 1:) or flatter for rock excevation apd 1:1
or flatter for common excavation.

A slope of 1:1 or flatber for rook exuavedion srd 14:1 or flatter for comuon
excavation 1o suggested for the Wymors shsle.

The upper limestone zone of the Schroyer limssiome will temd to stemd on &
vertical slope. The underlying shale zone, No. 51 in the geserelized section,
should be pleced on & slope of 1l:1 or flatter for rock excavation end 13:1 or
flatter for common sxcavetion to protect egeinst undercutting. The remeining
zones of the Schroyer limestone will stend satisfactorily on & +:1 slope.
Ezcavation I

The lower pertion of the Fort Riley limestore is rock excavetion exeept for
the shaly limestons that overlies the "rimrock". This zone has weathersd to
common excavetion to a depth of epproximately one foot.

The Oketo .Eha.le is rock excavation except whers it {e westhered. It hes
weathered to e depth of approximetely one foot along its outer edges.

The Florence limmitone is rock excevstion.

Tae Blue Springs shale i rock excavetion erxcept vhere it ie weathered. Its

Gepth of weathering varles from 8.0 to 10.0 fest.

The limestone zoneg of the Kimmey limestcone musler sre rock excevetion. The
ghele zone i rock excsvetion where it {5 not weethared. Its weathering depth
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The Waoos £0Aie o3 tinl SUsAaves on Wuere Ix 12 not westhered. g yesthers

The Behroyer llwnricons xenkay is rock eorzweition with the axception of its

npper shale zoine whirh aas uwesthered to commor excevalion unless it is overlain
By the camplete wpper Iltnegtors zons of The e and 1 foot of the Wmers

srale.

Toers ays four zorrs thyugh this Jloselicn el sve hoown geound water csp-
riars, throughout the Uledta. Yhay sre the Lase of she Florazce limastrne, a maroon

limagtone zone in the Wus Spadrge shele srd the uppee apd lover limestone zopes
of the Kioney lissstoue pasdber. There were 3¢ poalilive indicebions thal eny of
these zones Wers carryisg grovnd weter ef this pastlewler losation; howvever, it
is possible that ome or =1l of these zunes sre sarrying ground water back In the
h_;.ll wiare they will he cﬁ‘;: by the grade line. It is euggesisd that they be
chacked after e;:cam‘ci.clss o dstermine if subdreimsge would be desirable.
Seep Location

st Stetion Z16/L73, Il foet lefd, there ie ground waber seeping out of the
limestone fraguenis alowg the mantle-gedrock conteet v a wily. It 1s thought
that this weter mowemsnt cviginetes from tl;zal bese of the Florencs limestope.

Cut Secktion From Ststlon 226450 %o Btation 241400

The Towunse Limectons, Holmesvilie shale, Forts Rilaey limestome, Cketo ehals
gnd possibly e smadl ercunt of Floreace Lime:s cne will be encountered in thia
cub. The beé.rof.i. is overlain by e very thin meutle cs.:;verinq.

Backslopes

& slope of 2i:1 or flatter 1p suggested for the meutle.

The Towenda limesione caps the hill eel hue & vall-dewicpad Joint pattarn.
A slepe of L:1 or flatter ﬁ.a suggested for this ilmesbons.

The complete Holmesswille ghele hes vsoibiorsd to common czesvation here. I
aue gquiza a lot of gyowal vatar moving {bhruiegh it. A slopw of 2:1 1s suzgested
for the Eolmeeville shsin

«2l -
A slope of Xl Iur rock exeavetion axd 1) or flstter for common excavation




iz sugmesied for the shely limssiore sopes off the Fort Riley lipechons nember.

M“..’?- ™

Fhozoel” coatalas veiwleal Joiiis aul wilih weiss o Blaad OB & verkieal
slopa. Ecme overbreaknge cen be expected i the “rimrozk".

A slope of %:1 is suggested for the (keio shele mamber.

A glope of &1 is suggested for the Florence limsttons.

Escavation

The Tovanta limestone i6 rock excavetion sxeept where it is badly weathered.
There are a few loceticns over the top of this Rill vhere excessive westharing
hag teisn plasce. The depth of westhering wverise from a few tenthe of a Zoot
to an extreme of neavly 3 fest at Station 235/00.

The entire Holmesville ghale hag weathersd to common exeavetion in this hill.
This exceas;m weatherdng 1s caused by grouwnd water movemsns.

The Fort Riley limestone is rock excevotion sxespt uh?m b2dly weathersd.
The upper shaly limeroume zone of this member has weaithered to comton excavation
to & depth of from 3 to U feet slong ite ouber odges.

The limy Qketo shele is rock excevation except vwhere weatherad. It has
wveathered to a depth of epproximetely 1 foot slong its outer edges.

The Florence limestone {es rock excavetion.

Hydrology

The Towends limestone bae & smsll emcunt of ground water wmoving alomg its
base. Thie ﬂatar'é;ﬁl probebly be cut off by the &itchsa.

The lower portiocn of the Holmesville shele, units Ne. 8, ¢, 10, 11 end 12,
ere veaibered and have a felirly high molsture content. There ars several water-
carrying zones vithin these wnits. If the proposed grade line cute serose this
portion of the Holmesville, it is probeble that subdraipege will be desirsble.

Ground water wves found moving throurh end along the top of the Fort Riley
limestone in this cut section. It is probeble thst subdrainege will be desirable

for this limectone mexber depending upon the final grads,
Spring Location
At Station 229£30, 382 feet right, there L& & seuscmal spring losstion. The

ground water is moving out from the bass of the Towarda limeetone. A largczé



shave of this growd wmisr woves down the gully throivgh the mmidlie snd coums
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S2ep Locstion

4t Station 231490, 73 feet left, theve 1 peepaze in e gully. This ssapage
carries on Gown the gully to tke left. Thera Is walcor standing in pot holes down
thie gully from which cettle Orink. The ground welas 1s coming cout of ibe center
portica of the Holmesville gheols.

Cut Section fwom Station 2h5£00 to Station 2TTA00
Backslopes

The mantle in this cut will wry from e foethersdge vo sbout five fest thick

exd is largely cley. Packslopes of 24:1 ere recoamerded.

The Towends limeastorme ms in thickness from 4 to 18 fest in thia eres.
The upper 10 to 12 feet ip chely and thin beifed so should heve beckslopes of 4:1.
The lower 4 to 6 feet will be satisfectory with slopes of 2:1.

The Holm=eville shale that is likely to be cut In this syea is weathered
nhaiu end & backslope of 2:1 is recommended. The lownr Holmssvilis shale may
be cut from Station 272400 to Station 275400 where it has westhered and backe
slopes of 2:1 ave recomwended.
Excavetion

The Towanda limestone will be rock execsvetion below the weathersd contecst.

The Holmesville shale has westhered amd will be common exeswvation.
Hydrology

Seepage 150 feet right of Station 245£00 from the Fort Riley limestons is
supplying water to three smell ponds. The avee should be outside the comstrustion
limits with the present grade line.

A well eguipped with a windmill 250 fee: left of Statiom 269700 has a top
hole eltitude sbout egual to the top of the Port Riley limectone.

- Speciel Situstion - Spring Iocstion
Spring B0 Feet Right of Btetion S004ST

The spring thet is 80 feect right of Station 250457 mey be covered by f£ill

acrose the stream velley. This epring 15 the mmin source of water im this pssture
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sprring supplies e amail pond (Ses Figurme I) Iureed by dawwing ot the fepce line.
Tie WaA¥ LBBucd Lp0l o« JOEL 14 b Falivind siosesves Gl Gppiceiily Wves
from the southwest as infdicated by water levels in test holes fn the vicinily.
The lavdowner is very mrch copcernsd end hes &presssd e desire that this spring
be paved.

Cut Ssction from Statfcn 283400 to Stetion 251400
Iacksiopss
Backelopes on the montle and weathored Foud Biley llmestone should be no

steeper than Si:l.

The lower five feet of the "zmrvoek” will siand werticslly but the limostone
sbove the "pimrock"” should have slopes of 3:1. The westhered "vluvock" is only
ebout two feet thick, but in frech cuts will eversge sbout five feet. The Fort
Riley limectone below the “"rimrock" is shely erd should hewve & slope of 3:1 to
prevent undercutbing.

Exesvation

The Fort Riley limestone, except where weathered, will be rock excevation.
Overbreakage in the "rimrock” should be enticipatsd. The blocks in this area
e¥e not as larzge as over the rest of the project.

Eyarology '

Seepage from the lower Fort Riley limestons was nobed during the inveestigation
after e period of prolongsd precipitetion in the vicinity of 20 feet right of
Stetion 283/80. The right ditch should intercept tuls ssasomal ground water movee
ment.

Cut Section from Statlon 204400 to Statfion 32400 (End of Project)
Eackslopes

Mantle of glecial t411 will be tha only meterisl emcountered in cutting in
this vicinity. The neture of the mteriel sugmest baskslopes of 25:1 or flatter.
Excevation

All execavetion will be common.

% only water encountered in this vieinity eppeers ¢o bz et the conteet of
the weathered Fort Riley limsstone end cverlying gleeisl ¢ill. Tw dspth o water
is grest emough to nrot be of any conseguence.

A vell wes poted sbout 400 feet right of Stetion 300475 but messuring wves
izpossible. Water is probably boing produced from (ks contact zome of the glasial
ti1l with the westhered surfece of the Fort Rilny linsctope in this well. Water
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