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INPRODUGCTION

This repcrt presents sesloglesl information obisined
W %o Eanese St~te Hichuay Commirsion thzoush field study
cné. A6 cubmitted Tor uwse 4z the design and eonsiruction of
the above project wiih referasnce ¢9 the formamtiong thed
m‘ e end the eng;am»z‘r..nﬂ pr:ﬁ.-ema effestnd by the seclezy
t:m prejeat.

Ihe report io divided lnto.trres peeticns Tor the
yarpess of grouping the informeoticn and dlzounsiong of
iLf‘ffareﬂ,t phages. This report ie intonded to bs complete
wlthin Lteelf tut ig best uesd 4in zomiection with Geoe

Zagineering Survey.

RESIIE OF SECTIONS

Section I. Gealogical deser.ption and

formebional sequingce.

fection ii. Gecloglenl Brglnsering aspects

ol tha project.

seetion IIX. Sulsurfnce hydrologs
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Geologic Sectior

Glocial Sediment (50 %)

French (re=k Shole (I3

Jim CLreeck limestomes (Z2)

D’_g_ Frederi/ck Shole (&87)

Dover limestane (72

Toble Creek Shole (25)

Moale Hill Liny esterne (e)

Frerson XFoiny Shkale (20.28)

Torkie [imestone (8)

Willerd Shole (36.8)

Elmomnt Limestone (2)

Horveyville Shkaole (20.2)

Readina Llimestone (2.5)
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Erosion snd Stebility of lieberials

3 of gleecial oubwash neleriel, cousisbing priucipsily of

Extenzlye dsposi

swdivm fe Lise sand, ccour oin this preject. The uncensclidated naturs 7 thage
L3
materialy eider them highly suscogtable to beth wind and waler erosion, Se2

shotograpts ; Figures T sud II. Zrosion of Ghess nelterials cawn; howaver, be
sontrelled, at lesst in part, iff o eggressive erosiun combral progran iz dew
viged ta Ireceed conowrrently with construetion.

Backalopes and shoulder slopng bebwsen $tations 8O # 00 and 220 # GO, end
betwmen 2% ;# 5O rnd 310 £ 00, may be expected to erode very rapidly unless
They are conptructed to a very gentle slope, snd protectbed by & wegetative growth.

Wind esetion end surfuce dreinage throughout the arez just described remove
large muounts of surface meterial from cultivebad flelds. AL loecationg whera
drainage will empty into the ditches it may be desireble Uo nske some provieion
to prevent the ditches from bocoming clogged.

The glacisl cubtwash meterial: located East of Station 310 £ 00 appoar teo
contain mors clay than those west of that sbtutiong tlerelore while these wmaterials
are highly erodesble, ond deservirg of special attention, they will probadly
not present en erosionml problem zz serious as the one which exists wes® of
Stetion 310 # 00,

A comparison of the photograrhs in Figures II snd III will serve Lo demine~
ptrate the affect of native vepgetetion on the erodesbility of the glecicl sends.

Backslopes snd ghoulder slopce cub inte the Indian Cave sendstome, or
eay of the verious shales which mey be encountered on the project will rrobebly

stend et a rether steep anglee




THAfugs =it = s g rv-v STAT
Whs T Lnilh JIATERTAL

Satisfactery waesh cheock matsrizl mey be obbained from the ifaple Fill
ﬁlmestnugp thne Upper Dover limestions, or from ths Tarkic limestone; howave
throughout mest of the project “lese formaiions ars go deeply buried beueakh
gieeisl matoriale that it wuld (robebly not bz ssonemicslly feasible to
obbain them in uwreble gqusntiiies.

Thers are; heowever, seversl logations norih of ﬁ.S: Highway 24, Dbeitvesa
8% Georgs and Vemepgo, whers suitsble maberiel mey bs cbtalned.

AUTLSTIONADI. . MATERIALS

The Dry=--Friedrich shale should be thoreughly studied pricr to ites use
as a constructior maberials Th: basal pard, which ig exposed et Statica
354 £ 00, consiste of a gray bo Wuff cley shale which becomes unusuaily sliclk
when wet. The upper ond middle portions of the fometion are not exposed near
the project; howsver, cubtings {roum core drill operations indicebed the presencs
of several potentielly harmful horlzons in thiz formation.

The Dry--Friedrich shele moy be encounbered in cxcavation betwsen Stuations
2723 £ 00 and 283 ¥ 00, nd betwesn 360 £ 00 und 362 #£ 500

CLASSIFICATICT OF DXCAVATION

The »ocle and common lino for the classifiag%ion of excavation is shown
in red on the geolegical profils which accompaniez this report; however,
glacial erravics of sufficient eize {o warrent their being classified aa rock
excavaticn nmay be encountered throughout the entire project. It is emticipated
thet most of the erratics will be found bebween Station 310 # 00 and the Nest
end of tle project. This beliel is promptsd by ths fect that no srratics

are exposed at the surfece east of Station 310 ¥ 00
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The subsurface hydrology o7 the 8

Be Ganrge, VWamego area Morth of tha
Henmes River, huar been grestely offfected Wy the following twe events in the
geologic history of thet aree:

i. Yrosion of the Pre~Pleistscene land surface.

20 The deposition of vert amounts of zlagial maierisl on the sroded
surfacs.

This combinabtion of events has regultel in perched water tables st
several locztlone on The project. The glasisl depomits consist, Tor tha most
part, of sand, end minor emounts of gravel, silt end clay., These materisle
are generplly guilte pervious, sllowing surlace water to percolate down throvgh
them rather rapldly until some mors impervious matewial, such ag the Indlen
Cave geondstone or a ghale, is reached. TWater bends to sccumvlate slamg this
contact and Yo flow elong the path of least resistance. During wet gernons
the emount of weler which enters the glacizl materiel mey far exceed that which
ig able %o escape, resulting in a saturated condition for a considerable distauce
avove the contect with more impervious Imat sriel. In many instences this ace=
cumulation may be seasonel; however, in sone casea it mey exist throughout much
of the summer, depending on the extent of the drainage ares, and the speed with
which the water sscapes elong the contact of the glacial sands and the mors im=
pervious underlying materiels.

When desling with the perched waber table conditions discussed in this report
it mey b2 well to beer in mind that ths surface meteriels are largely rsnd snd
therefory possesz rather s low cepillary limit.

In eddition to the perched water table conditions which have just been

diecussed a few limestone equefers may be encountered on the preoject.
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probable tha® the subsurfaes hydrology conditions discussed in this report sre

A%, or Near a mEXimrm.

A IS
SPECIAL, SITHAYIONS

1. Tn the vicinity of Station 221 £ O(., water waz Jound %o be noviag

Pl

along Vhs conbtact of the glocisl sand and 1w undsriving shele. The meatle

35 glecisl send et thic location is rabier thin, =l the dreinags area ia
pwite limil%ed in sxbent, If the grade line of the vropesed structure intersects
whe conbact of Uhe glaczial sand end the shele, 2 ditch of standard depth will
srobably supply sufficient protection at this location.

2. A small pre-glacial valley exlste bebtwesn Statione 225 # 00 and
230 £ 00, Ths velley is now almest completely filled with medium to £ina
sand. At the time these cbservatione were medc the uppermost level ol se-
cumulated subsurface weter was 8 or 10 feet belor the surfecs of the ground.

The lack 97 sx cutlet will meke this loeet!on most difficult to drein.

% A& bigh water level condition exist: in the welley secticn located bee
trsen Stations 241 £ 00 and 248 » 00, Ths maximm observed water lavel wae
faund abt Station 246 £ 00, where the level in a test hole ross To within 3.8
Past of the surflece of the ground, The mantle meberiel conelsts of mecdium %o
fine send. There is no fesaible drain cutiot at this leocation.

4, A perched water tsble of limited extent is locsted betwsen Stetions 282 £ U
end 256 £ 00 A test hole at Staution 254 ;' 80 contscted free weter st 0.7 of &
foot below the surface of the groumd. This water level wus meinteined even
though tha hole was completed to a depth o 1l.4 fest. This high water level
lis probably 2 sessonal condition, and will be found Yo be ccusiderebly reduced
during dry weather.

§. The perched water tsble bobween Stetions 263 £ 00 amd 270 £ O0 appears

to be more or less permanent s evidenced by & mmber of amall willow Uress
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A test hole ah Stabion 264 f G0 revesmled the presence of free water ct a depth
of 2.9 fceta A rpiniler hole =t Jtation 263 ¥ 00 contected free watar at 5.2
feet below the surface of the grounds Thiz location doce not appear to be
drainatle,

6 The mantle of sand overlying the Dry-Fredrich shale hetween 3tsallons
278 # 00 sud 284 £ 00 was fowxl to be satw-ated o rather a high level. Froe
wolter was found 2.0 feet below the surface at Station 278 ;1 00, and 3.8 faeth
belaw the surface at Station 280 J 00. Thuse observations were msde ths dnmy
following a rather heuvy rain; therefore, it mey be reascnable to essgume Uhet
the ceudition is somewhat tempurary.

7. Subsurface weler was found te move sleong the conbact of the glecial
gends snd the Indien Cave sandetone between Stebion 292- # 00 end 305 £ 0C. AL
Station 292 ¢ 14 fize water was contacted at a depth of 6.2 fests A teas hole
12.0 feet left of Station 204 ; B0 revesled the presence of free water 8.1
feet below the surfacs. The maxtls of glazisl send ab Station 304 £ 00 wes
found to bo saturabted at 3.6 feet below ths surface. If the grade lins of the
proposed project is within the capillery linmits of ths wubter level at this
location a copillary bresk of some very granular msberial may prove to be
deairable. '

8o & seepage condition wes found to exist between Statione 312 ¥ 00
end 314 £ 00. Ths county road which is losated a few feet right of centerline
of the project at the sbove described locahlon has caﬁ: throuwh part of a muall»
kmob of Indien Cave sandstons which rests unconformably cn the Lengdon shale.
There iz & zlow movement of we%er through “he entirs thicknasﬁ of pandzlone,
end & coplious flow of wa.talr et vhe contact of the Indisn Cave sandsfone aad
the wnderiying Langdon shele. A concrete pavemendt placed over the pandstone

et this location will probably poszsess sufi'icient strength to eliminate the




Teet below the surlace of the zrovnd. The swlsce materiel consists essentiall

the necsssity of a drainy hovevsy, the Flow ol weter ot Yhe condact of ths
sandstone and tho shale should he Invercepted.
8. Submurface wabter was coubacbed in Yest holes bebw L Btaticns 44 p{ (i)

e

ond 351 # 00 At the btime of clservetion the waber level wes from 12 to 15

i it
St

b

sand. Unlese a cut of consilersble proportion is designed for %this locebion

S

he low capillary limit of the curfoce ma“aariﬁl ahould gupply suf'ficient prow
weetion Ha the siructure.

10, At Station 359 £ 50, bath the Upper wnd Lower Dover limestonmes cerry
#ather large smounts of free water. Thias gcepage has been responsible for a
Isilure ot the county road which pereliels the project at the sbove locsition.

This flow of water will not be difficult to interscept.

1l. Thse leple Hill limesteore, where it iz expesed in a rosd cub & fow
Zoet right of Station 404 £ 35 vas obgerved to carry e copious fleow of wavere
Intercepticn of this water; however, may be easily sccomplished.

12, The Tarkio limestone which iz exposed et about Station 405 # 50
was found to carry a minor emount of weter. A drain may be esesily designed to
interecept thie flow. .

13, Hetween Stations 411 # 00 snd 430 £ 00 a perched water tabls condition
exiats. At the sbove location the relatively impervious Indian Caeve sandstone
ie overlsin by e varieble thickness of reddishb rown slightly seady silt. Surface
water percclates dowm through the mentle until ths Indian Cave sandstons is reached,
where in wet meesons the weter tends to acomulate, A% the time of observation
free water was found 2.5 feet below the surfece of the ,round st Station 411 # 00,
3.0 feet below the surfeoe at Station 412 # 00, 5.1 feet below the surface st
Station 41LE yf 00, 8.8 feet below the surfacs at Station 420 #£ 00, and 5.7 feet

belom the surface at Station 424 £ 987,
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211 £ 00 end the Last end of the project will probedly em

lition To present = more serions prodlem then most of

wirieh have been previcusly discussed.

SAEL Y

the mentle ovsrlying the Indian Cave sandistons, tha diffieoulty

lets, =ud the sizs of the area in guestion, will probebly render

this location undrainable.
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