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Pottawatomie County

SECTION 1[I

Geology of the Project

The proposed project is a relocation of 8.6 miles of K-16. It begins
17 miles south of Wheaton (on a graveled county road) and runs due east parallel
to or coinciding with a township road to a point where it ties into present
K=16 ¥ mile south and % mile east of Onaga.‘ At two locations centerline was
shifted right of the toﬁnship roadway to b;pass farmsteads. Approximately two
miles from the east end of the project, centerline was shifted left off the
township roadway to miss a large drainage ditch. This ditch lies approximately

500 feet right of and runs parallel to centerline between Station_BQGfDD and

Station L410400.

The rolling topography of the project area was developed by deep dissection

of an upland mass by numerous gullies and seasonal streams. “These streams and

gullies are fairly short in length and occupy narrow, steep walled valleys.

Stream gradient is steep and runoff is rapid and turbulent.

The direction of drainage in the first I%—mileslof project is to the cht;;
From this point east to the end of the project the directfun of flow is ﬁre-
dominantly to the north. Mill Creek, the only perennial stream encountered on
this project, collects all of the north flowing water and carries it southeaﬁt
into the Vermillion River. The Mill Creek Valley is fairly widé and flat with
its floor blanketed by ; thick layer of alluvium. The moderate stream gradient
allows the U-shaped stream channel to meander from valley wall to valley wall
in its flow downstream. Some man-made channel changes have occurred in the
vicinity of Station 410£00.

Sédiments of the Permian and Pennsylvanian systems will compose the geology
of the prcjéct area. Bedrock is covered by 0.0 to fé5.0 feet of mantle which

consists of soil, alluvium, residual clay and/or glacial outwash material. The

glacial outwash material is composed primarily of clay with scattered sand lenses
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and glacial eratics of varying size. (Eratics exceeding the 2 cubic yeard limit
were observed exposed at the surface not too far off the project in the vicinity

of Station 200#00.)

Stratigraphically the highest and lowest bedrock units that will be encountered

are the Crouse limestone member of the Permian System and the Burlingame |imestone

member of the Pennsylvanian System, respectively, and approximately &50 feet of

intervening strata. The depositional sequence (shale-limestone-shale) is the

same in both the Permian and Pennsylvanian system strata; however, lithologically
the Permian sediments show marked dissimilarity from the underlying Pennsylvanian

sediments. A vast majority of Permian shales show a high 1ime content while

~Pennsylvanian shales are micaceous to sandy in nature. Permian limestones tend

to be more shaly, less brittle, less crystalline and offer a much less distinct
top and/or base than limestones of the Pennsylvanian system.

The Pennsylvanian strata lying between the Brownsvillie 1imestone member and
the Dover limestone member consists of micaceous shales and cross-bedded sandstone.
The shale that occupies the upper portibn of this section has the characteristics
and composition of- .the type shale thaf is normally deposited in this position;
however, the lower portion (predominantly cross-bedded sandstone) occupies the
position normally filled by limestones and shales of the Richarason Subgroup.

In Department of Interior Geclogical Survey Bulletin 1060-C, titled "'Geology
and Construction Material Resources of Pottawatomie County, Kansas'' the sediments
lying between the Brownsville limestone member aqd the Dover limestone member
are identified as the Dry-Pony Creek shale members undifferentiated. In the
survéy bulletin this bed is described as Iying in a 3 mile wide band running
from north of Louisville, Kansas to a point west of Onaéa. The sandstone which
occupies the lower portion of this bed normally rests on the Dover limestone
member, but indications are that localized channels of sandstone occur down
to the Willard shale. The existence of all the members of the Richardson

Subgroup on -the north and the east flanks of this sandstone and shale deposit

- 29 =



Pottawatomie County

16-75 $+1305 {2)

indicates that channel development and filling occurred during the early stages

of deposition of the Pony Creek shale member.

Water is plentiful in the Dry-Pony Creek shale and sandstone. Numerous

other water producing formations will be encountered during construction.

Underdrains, where needed, will be designed.and submitted in Section Ill of

-

this report.
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SECTION III

Geo-Engineering Aspects and Recommendaticns

Special Note on Subgrade Recommendation

The following locations where subgrading is recommended were determined by
the unstable characteristics of the shale. There is only one schale member on
this project, the Harveyville Shale, that was found to have these undesirable
characteristics. It is a clayey type shale with P.I. that varies from 34 to 43,
depending upon how much weathering has taken place. This high P.I. is not a direct
indication that the shale is an unstable one. Two of the major factors that are
considered are the percentage of clay size particles and the type of clay that it
contains. A clay shale. that contains montmorillite as its basic clay mineral will
be much more unstable than one where Ksolinite is the clay mineral. The Harveyville
Shale has the ability to take on and hold large quantities of water and will bresk
down and weather to a soft unstable condition. This shale should be subgraded where
it is encountered. The present grade line will encounter it from Station 390%50
to Station 393400, Station u3g;75 to Station 438400 and.Station 459450 to Station
463400,

In view of its apparent unsteble characteristics, it is recommended that
all Harveyville Shale be removed from the top 8 inches of the subgrade across the
full roadway width and backfilled with 8 inches crushed stone aggregate for
backfill. Also the Harveyviile Shele should not be used in the top 18 inches -

of the subgrade in the fill section.
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The balance of the shales that will be.encounterEd on this projéct, inscfar
as 1s knowm, do not show the unstable charécteristic that would make it desirable
to have them subgraded. These shales will, for the most parxrt be weathered to
cormon excevetion and have & moisture content. The moisture content will vary
loeally; therefore, there will.be soft and pliable zZones. Local;y, very soft and
moist zZones may be encountered during construction that may be several feet deep.

+ would be desirable to re;ove this soft materiel and recompact it or similar
material in order to obtain a uniform density. These locatibns can inylbe

determined during construction.

Cut and Fill Sections from Station 32400 to Station 51£50

i

The Easly Creek, Middleburg, Hooser, Eiss and Stearns Members may be encountered

in the ditch sections through these arsas. They are overlain by 0.0 to 12 feet

of mantle.

Backslopes
Zackslopes of 3:1 or flatter are suggested for the mantle.
Slopes of 2:1 for common excavation and l%:l for rock excavation are suggested

for the Easly Creek Member.
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The Middleburg Member will stand satisfactorily omn a £:1 slcpe.

Slopes of 2:1 for common excavation and 1i:1 for rock excavation are suggested
fﬁr the Hooser Member.

The upper massive zone #24 in the Eiss Member will stand satisfactorily omn a
%11 slope. Slopes of 1:1 for common excavation and %:1 for rock excavation are
suggested for the lower two zones #25 and #26 in the Eiss liember.

Slopes of l%:l for rock excavation and 2:1 for common excavation are suggested
for the Stearns Member.
Excavation

The Easly Creek Member which will be encountered has weathered to conmrmon
exgavatioﬁ to depths varying from 0.0 to 11 feet.

The Middleburg Member will be roeck excawvation.

The Ecoser Member which may be encountered has weathered to common-excavgtion.

Zones #24 and #26 in the Eiss Member will bé rock excauation. Zone #25 has
weathered to common excavation where it will be encountered through this area.

The Stearns Member has weathered to common excavation to depths varying from
1.5 to 3.2 feet.

Adjustment Factors

Easly Creek .Member (rock) ' ' £05%
{ common ) . L 0%
Limestone Zone #9 (rock) ' £30%
Middleburg Member (rock) Fho%
Hooser Member (rock) F10%
(common) : £ 0%

+ Eiss Member
Limestone Zore #24 (rock) . £35%
Limestone Zone #26 (rock) ' A0%
Shale Zone #25 (common) . # %
Stearns Member (rock) . FLO%
(common) _ F 0%

“ G u
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Between Station 4TS, 27 feet left and Station L5ATO, 56 feet left is located -

Cut Section from Station 54400 to Station 65450

L}

The Zasly Creek, Middleburg, Hooser, Eiss and Stearns Members will be encounters:
through this area. They are overlain by 1. to G feet of mantle.
Backslopes

Backslopes of 3:1 or flatfer are suggested for the nantle.

Slopes of 2:1 or flatter are suggested for the Zasly Creek Member.

The Middleburg Member will stend satisfactorily on e &:1 slope. It is
suggested that a 5 foot berm be placed at the base of the Middleﬁurg Member to
prevent wndercutting and to act as a catchment area.

Slopes of.E:l for common excavetion and 13:1 for rock excavation are suggested
for the Hooser Nember.

The upper massive zone #24 in the Eiss Member will stend satisfactorily on a

o,

£:1 slope.
Slopes of 1:1 for common excavation and 2:1 for rock excavation are suggested
for the lower two zones #25 and #26 in the Eiss Meuber.
Slopes cf l%:l for rock excavation and 2:1 for common excavatlon are suggested
for the Stearns Menber.
Excavation
The Lasly Creek Mémber has weathered to common excavation through this ares.
The Middleburg Member will be rock excavation. ‘
The Hooser lember has weathered to common excavation to depths varying from
1 foot along its upper and lower edges where it is overlain by the complete Middle-
burg Member, to & point where it has completely weathered To common excavation where
the Middleburg Member has been removed by weathering. 2
Zones 24 and 26 in the Eiss Member will be rock excavation. Zone 7#25 where
encountered will be common excavation.

The Stearns Member will be rock excavation where it is overlain by the complete
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sasly Creek Meimbey lUcoxmion) 0%
(Hddleburg Member (rock) £40%
Hoosar llember (rock) L10%
’ ~f
(conmon) £00%
— wr ol
Diss lember {rock) £35%
(cormon ) L0
| cormnon ) FUUe
- f i
Stearns snber {(rock) r10%
! A o
( common) A005%

.

Zyvdrolopy

It is probable that the base of the Biss Limestoze <rill not carry groundwater
during noimal rainfall pericds in the ?icinity'of Station 58£00. It is recommended
That this location be investigeted during construction in order to determine if
wnderdraivage might be necessary.,
Spring Area

7T, 68 feet left of centerline is located a

=y

Ir the vicinity of Station Shf6
spring which will be partly covered by the proposed ccnétruction. This spring
consists of an area 40 feet wide which has been dug out so as to produce a ponding
area for walter flowing along the top of the Morrill Member. This same type of

-

spring should be relocated to the left of the present location. Water elevation

'

1419,3., It is used for wmtering 1

livestock. A plan for this area will be submitted -
at a later date with the finel report.

Cut and Fill Sections from Station T4A00 to Station 96400

The Crouse and Eagly Creek Members will be encountered through this area.
They are overlain by 0.0 to 8 feet of mantle.
zackslooes .
Sachkslopes of 3:1 or flatter are suggested for the :éntle.
The Crouse Member through this area is well jointed and contains numerous
5

horizontel partings. A&n cversll slope of 1:1 or flatter is suggested for this
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Slopes of 2:1 or flatter ere suggested for the weathered Easly Creeck Member

that is shale. The Limestone zone in this member will stend on a %:1 slope.

The Crouse Member will be rock excavatlon.
The shale zones in the Easly Creek Member has weathered to common excavation

through this area. The thin limestone zone is rock excavation.

Adjustment Factors

Crouse lember (rock) : fe5%
Easly Creek Member (common) - shale £ 0%
(rock) =~ limestone - | £25%

Hydrology

Underdrainage may be necessary;at the base of the Crouse Member in the vicinity .

of Station 80400 depending upon the final grade. Underdrain layouts will be

- sucmitted as needed when the final grade is established. -~

Cut and Fill Sections from Station 111400 to Station 123400

Bedrock through this erea is overlain by 3.5 to 8.5 feet of silty clay. A
very small amount of Middleburg and Eiss Limestone will be encountered in the ditch
section. The Hooser Shale will be encountered between Station 118400 and Station

-

123£00.
Sackglopes

Backslopes of 3:1 or flatter are suggested for the mentle.

The Middleburg Member will stand on a 3:1 slope.

Slopes of 2:1 or flatter are suggested for the Hooser Member which will be-
encountered. .

The Eiss Member will stand on a £:1 slope.
Excavafion

The smell amount of Middleburg Limestone that will be encounﬁered is rock
_excavation. _ -

The Hooser Member is common excavation vhere it is weathered. It has
weathered to a depth of from 2 to 3 feet along its upper contact.

The Eiss Limestone is rock excavation.
; o
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Backslopes

Adjustment Factors

Middleburg Herber (rock) £30%"
Hooser Member (rock) - 109

( cormon ) 0%
Eiss Member (rock) #30%

Cut Section from Station 128450 to Station 134£00

The Hooser, Eiss and Stearns Members will be encountered through this area.
They are overlain by 2.5 to 4.5 feet of mantle.
Backslopes .

Backslopes of 3:1 or flatter are suggested for the mantle.

Slopes of 2:1 or flatter are suggested for the weathered Hooser Member which
will be encountered through this area.

An overall slope of %ﬁl is suggested for the Eiss Member.

A slope of 1i:1 or flatter is suggeste& for“the Stearns Member that will be
encountered.
Excavation

The Hooser Member through this area has weathered to common excavation.

The Eiss Mewmber will be rock excavation.

The Stearns.Member is rock excavation unless it is weathered.

Adjustment Factors

Hooser Member (common) £0%
Eiss Member (rock) £35%
Stearns Member (rock) ' : £10%

.(common) ) 0%

Fill Section from Station 135400 to Station 146450

The Florena, Cottomwood and Eskridge Members will be encountered here. They

are overlain by a thin mantle covering.

»

A 2:1 or flatter slope is suggested for-the Florena Member.

The Cottonwood Member will stand on & vertical slope.

= 31-;
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-Backslopes

A 2:1 or flatter slope 1s suggested for the Eskridge iMember when common aud
1%:1 or flatter when rock excavation. |
Excavetion

The Florena and Eskridge lMembers have weathered to common excavation where
they will be encountered. _ s s x>

The Cottorwood Limestone is rock excavetion.

Adjustment Factors -
Florene Meaber (cormon) e
(rock) . #L0%
Cottonwood Member (rock) ALo%
Egkridge Member  (common) 5 0%
(rock). I f10%

Cub Section from Station 146450 to Station 154450

The Stearnms, Morrill, and Florena Members will be encountered through this

cut. They are overlain by 0.0 to 13.5 feet of wantle.

Backslopes of 3:1 cor flatter are suggested for the mantle.

Slopes of 2:1 are suggested for the weathered Stearns Member which wdll be
encountered. _ '

An overall slope of 13:1 is suggested for the Morrill Member.

Slopes of 2:1 are suggeste& Tor the weathered Florena Member which will be
encountered. -
Excavation . ' ; ]

The Stearns Member has weathered to common excavation through thils area.

Tpe Morrill Member will be rock excavation. |

The Florena Member which will be encountered has weathered to common excavatio:

Adjustment Factors

Stearns lMenber (common) F 0%
Morrill Member (rock) e T #30%
Florena Member (common) : : Aob R - =
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Cut and Fill Sections from Statiom 155450 to Station 164450

The Cottonwood and Eskridge Members will be encountered through this area.
Backslopeé |

Backslopes of 3:1 or flatter are suggested for the mantle.

The Cottonwood Member will stand satisfactorily on a vertical slope.

Slopes of 13:1 for rock excavation and 2:1 for common excavationare suggested .

for the Eskridge Member.
Excavation
i The Cottonwood Member will be rock excavation;
The Eskridge Member will be common excavation where weathered and rock

excavation where unweathered. Its weathering depth 1s variable due to a difference

i

in lithology.

Adjustment Factors

Cottonwood Member (Rock) " Ahodb
Eskridge Member (Common) 0%
(Foik) f10%

Cut _Section from Station 166/50 to Station 180/00

The Cottonwood, Eskridge, and Neva Members will be encountered through tﬁis
area. They are 5verlain by a2 thin mantle covering. |
Backslopes

Backslopes of 3:1 or flatter are suggested for the mantle.

The Cotlonwood Member will stand on a vertical slope. It.is suggested that
e small bench (6 fget) be placed at the base of the Cottonwood Member to act as a

catchment area and to prevent undercutting.

- Overall slopes of 13:1 for rock excavetion and 2:1 for common excavetion are

suggested for the Eskridge Member..

An overall slope of 3:1 is suggested for the Neva Member.

"

Excavation
The Cottonwood Member will be rock excavation.
The Eskridge Member will be cormon excavation where weathered and rock

excavation where unweathered. The depth of weathering is very irregular and can
- 3% -
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best be determined from the profile and sourndings.
The Neva Member will be rock excavaetion.

Adjustment Factors

Cottonwood Member (rock) £40%
Eskridge Member (cormon) 0%

(rock) : 10%
Neva Member (rock) AU0%

Eydrology
Zone #i6 in the Eskridge Member is carrying groundwater. Depending upon final

grade underdrainage may be advisable. - Underdrain layouts will be submitted as needed
when the final grade is established.

Fill Section from Station 180400 to Station 192400

A small amount of Burr, Legion, Sallyards and Roca Members mey be encountered
here in the ditch sections. _
Backslopes
The Burr Member will stand on a £:1 slope.
A slope of 2:1 or flatter for common excavation and 15:1 or flatter for rock
excavation is suggested for the Legion lMember.
The Sallyards Member will stand on a %:l slope.
A slope of 2:1 or flatter fér common excavation and 1%:1 or flatter for rock
excavation is suggested for the Roca Member.
- Excavation
The Burr Member is rock excavation.
- The 1égion Member has weathered to common excavation where it will be
encountered.
The Sallyards Member will be rock excavation.
The Roca Member, that is shale, has weathered to common excavatlon Lo a depth
of 6.0 along its outcropping edgé. The thin limesbones are Tock excavation.

Adjustment Factors

Burr Member (rock) ' £35%

Legion Member (common) L 0%
. _ Sk o
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Legion Member (rock) FLO%

Sellyerds Mezber (rock) £25%
Roca Member (common) - 0%
(rock) £10%
Salem Point Shale (common) 0%
(rock) ' ; FLO%

Soft Area ' >

Centerline crosses a small stream in the vieinity of Station 186£33. The
bottor of this gully is 15 feet wide and has four feet of soft material. It is
suggested that this soft material be removed and wasted. Illustration showing

limits will e supplied.

Cut Section from Station 192{50 to Station 214400

The Roce, Howe and Bemnett Members will be encountered through this area. They
are overlain by 0.0 to 43.3 feet of glaecial till.
Backslomeé _

Sackslopes of 3:1 or flatter are suggested for the glacial till.

Sloﬁes of 13:1 for rock excavatiog;and 2:1 for common excavation are suggested
for the Roca Mewber. |

Ar overall slope of %:l is suggested for the Eéwe Member.

Slopes of 1%:1 for rock excawé£ioﬁ and 2:1 for commﬁn excavetion a?e éuggested
Tor the Bennett Member.
éxcaﬁation

The Zoca Member has weathered to common excevation to a depth of 1.5 feet.

The Howe Limestone will be rock excavation.

The Bennett Member will be rock excavation vwhere it is overlain by the Howe

Member and 4.5 feet of the Roca Member. At the outcrop edge of the Howe Member

the Bennett lMember has weathered to common excavation to a depth of 7.2 feet.,
Adjustment Factors

Roca Member (common) - i 0%
(rock) ) ) £10% :

Howe Member (rock) : £35%

Bennett Member (common) o%

(rock) - S £10%

Selem Point Shale (cormon) E _ of

(rock) : e £10%
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Fill and Cut Sections from Station 215400 to Station 230£00

The Johnson, Long Creek and Hughes Creek Member will be encountered through
this area. They are overlain by a thin covering of mantle.

Backslopes

Sackslopes éf 3:1 or flatter are suggested for the mantle.r

An overall slope of 2:1 or flatter is suggested for the Johnson Member which
will be encountered through this area. .

An overall slope of £:1 is suggesteﬂlfor the Long Creek Member.

Slopes of 2:1 for common excavation and 13:1 for rock excavation are suggested
for the Hughes Creek Member. Where the thin shaly limestone zcnes that are rock
excavation have common excavation below them, it is suggested.thgt they bé placed
on the same overall slope as the weathered shale. - .

Excavation

The Johnson Member through this area has weathered to COmmon_excavation, except
for a 0.9 to 1.4 foot limy zone which will be rock excavation.

The Long Creek Member will be rock excavation.

The Hughes Creek Memter is rock excavation whe?e it is overlain by the'c;ﬁplete
Long Creek Member. It has weathered to common. excavation along the top_of the hill,
where it is not overlain by Long Creek Limestone, to & depth of approximately 1L.0
with the exception of the limestone zones which are rock excavation. Along the lower
slopes of this hill the depth of weathering of this shale varies from 0.0 to L4.0
feet.

Adjustment-Factcrs

Johnson Member (common) 0%
(rock) £10%
ﬂﬁng Creek Membér (rock) #35%
Hughes Creek {comﬁon) o O% i
(rock) - | £10% ]
Hydrology

The Long Creek Member is carrying grourndwater. Depending upon final grade,

underdrainage may be advisable. Underdrain layouts will be submitted as needed
- B
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when the finzl grade is established.

Cut Section from Station 236/£0C to Station 2LLL50

The Long Creek, HEughes Creek, Americus and Osks lMember will be encountered
through this area. They are overlain by a thin covering of mantle.
Backslopes

Backslopes of 3:1 or flatter are suggected for the mantle.

An overall slope of 4:1 is suggested for the Long Creek Member through this
area.

Slopes of l%:l for rock exeavation and 2:1 for common excavaticn are suggested
for the Hughes Creek Member. It is suggested, that in the area where there are
alternating rock and common excavation zones, that they be placed con the same slope.
The elcpe should be determined by the percentage of common excavation.

The Americus Member will stend on a vertical slope.

Slopes of 15:1 for rock excavation and 2:1 for common excavation are suggeéted
for the Ozks Member.

Ixcavation

The Long Creek Member will be rock excavetion.

The Hughes Creek Member will te common excavation where weathered and rock
excavation where unweathered. ts weathering depth is varisble due to a difference
in lithology. It contains alternating zones of_weathered shale that are common
excavation and shaly linestone zones thal are rock excavetion.

The Americus Member will be rock excavation.

The Oaks Member will be rock excavation where it is overlain by the Americus
Member and T feet of the HZughes Creek Member. Where the Americus Member has been
rerioved by weathering the QOaks Member has weathered to common excavation to depths
of 6.5 to T.5 feet.

Adjustment Factors

Iong Creek Member (rock) Y- £30%
Hughes Creek Member (common) * 0%

(rock) £15%
Americus Member (rock) AL40%
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Ocks Member (common) 3 0%
(rock) : ;1o§.

Iydrology

The Five Point Limestone Member is carrying groundwatér in this area. This
member 1s known for its ability to carry large quantities of groundwater even
through extended dry periods. In the area to the right of centerline betieen
Station 253}00 and Station 255}00, the Five Point Member is feeding water out along
the mantle-shale contact. Groundwater was flowing out from the shale-mantle contact
in the present right ditch in the vicinity of Station 253£00.

It is suggested that the proposed right ditch at Station 254£00 be placed at
an.elevation of 1280.0 in order to intercept a large portion of the groundwater.
This will protect the fill section from failing due to the groundwater.

Fill and Cut Section from Station 244450 to Stetion 267400

The Ocks, Houchen Creek, Stine and Five Point Members will be encoun£ered
through this area. A small amount of West Branch and Fall City Members will be
encountered in ditches along the fill section.

Backslopes

Backslopes of 3:1 or flatter are suggested for the mantle.

Slopes of 1%:1 for rock excavation aﬁd 2:1 for common.excawation.are suggested
for the Osks Member.

Backslopes of 13:1 or flatter are suggested for the Houchen Creek Member.

Slopes of 13:1 for rock excavation and 2:1 for common excavation are suggested
for the Stine Member. A 10.0 foot wide bench at an elevetion of 1305.0 is also
suggested as the shales at this location are nﬁted for their instability.

" An overall slope of 11:1 is suggested for the Five Point Member.

Slopes of l%:l for rock exceavation and 2:1 for common excavation are suggested
for the West Branch Member.

The Fall City Member will s%and on a %:1 slope.

Excavation

The Ozks Member has weathered to common excavation to depths varying from 5 to
B8
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. Backslopes

6.2 feet.

The Houchen Creek Member will be rock excevation.

The Stine Member has weathered to comwon excavation to depths varying from 4.5
to 8.5 feet. |

Zone #11k m the Five Point Member will be rock excavation.. Zone #L15 if
encountered will be common excavation. .

The West Brﬁnch Member has weathered fo common excavation to a'depth of 8.5
feet where it is not oferlain by limestoné.

The Fall City\Member is rock excavation.

Adjustment Factors

Oaks Member (common) - ' . bl g EO%
(Tock) . _ e k e 4  | £10%
Houchen Creek Member (rok) B '::'l, ::' AL LTy .;35%'_'
Stine Member - * (common) .' Setig  T Ty O% . "
(il VT e
Five Point Member (rock) A "-f;.,;'f;, :}i~'f40§. “
(comion) 1t B R o O
West Brench Member (roé.k) VSRR FL0% e
Fall City Member (cormon) : 2  :7|_.; ﬁ; ¥: o% 2 i
Hydrclogy . G &

Zone #112 in the Stine Member and the Five Point Member was found to be cerrying
groundwater. Depending upon final grade underdrainsge may be advisable. Under-
drain layouts will be submitted as needed when the final grade is established.

Cut Section from Station 275400 to Station 299/50

The Hawxby, Aspinwell, Towle, Brownville and Pony Creek Members will be-
encountered through this area. They are'overlain b& 0.0 to 23 feet of silty'cléy;l-

s P

Backslopes of 3:1 or flatter are suggested for the mantle.

Slopes of 2:1 or flatter are suggested for both common and rock excavatiqnﬂ:'f

in thelﬁawxby Member. : - 39 -
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An overall slope of 3:1 1s suggested for the Aspinwall Hember.

Slopes of 13:1 for rock excavation and 2:1 for common excevation are suggested
for the Towle Member.

The Brownville Member will stand on 3:1 slope.

Slopes of l%:l for rock excavation and 2:1 for common excavation are suggested
for the Pony Creek lenmber.

Excavation

The Hawxby Hember has weathered (o common excavation to depths varying from
2.1 to o feet.

The Aspinwall Member will be rock excavation.

The Towle Member will be rock excavation where it is overlain by the Aspinwall
Member. Where the Aspinwall Member has been removed by weathering the Towié Member
has weathered to common excavation fo depths of 1 to 6.5 feet.

The Browmnville Member will be rock excavation.

The Pony Creek Member has weathered to common excavaﬁion to depths of 7.5

to 12 feet.

Ad justment Factors

Hawxby Member (common) N F 0%
(rock) . £05%
Aspinwall Member (rock) ' £35%
Towle Member (common) OB
(rock) £10%
Brownville Member (rock) ' £35%
Pony Creek Member (common) - P
(rock) : A10%

Hydrclogy

In the vieinity of Station 290400 groundwater was found moving through a
nurber of small sandy zones in the Pony Creek Member.  This water is moving out
into thelﬁggtle and will produce a scoft unstable area during the wek seasons.

An underdrain layout will be submitted as needed when the final grade is established.
ak, _]+O _,
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Cut Section from Station 300£50 to Station 310450

Channel material of Pony Creek Age will be encountered through this area. This

o i 5
MEeTEaAT Ao ad t"-bc' £
IemDer CouUSLSLS QI

alternating bands of sandstone and clayey shale. It is overlein
by 5 vo 10.5 feet of silty clay.
Backslopes i
Backslopes of 3:1 or flatter are suggested for the mantle.
Backslopes bf 2:1 or flatter are suggeéted for both rock and common for the
chennel material.
Ixcavation
This chanrel material has weathered to common excavation to depth of 6.4 to

11 feet.

Adjustment Factors

Ponj Creek Member
Channel Material (alternating sendstones and shale.)
: Comion. excavation 0%
Rock Excavation #05%
Hydrology
A large emount of groundwater was found to be-mﬂving through fhe sandstone
stringers in the channel material. Depending upon final grade a draw down type
underdrain may ve advisable for this location. Underdrain layouts will be furnished
as needed.

Cut Section from Station 327400 to Station 339450

Channel material consisting of alternating layers of sandstone and shale will
be encountered through this cut. It is overlain by 0.5 tﬁ 5.5 feet of silty clay.
Backslopes _

Béckslopes of 3:1 or flatter are suggested for the mantle.

Slopes of 2:1 or flatter are suggested for both rock and common excavation in

_the channel material.

Execavation
The channel material has weathered to common excavation to depths of 6 to 13

feet. . e i A



Pottavatomie County

16-75 8-1305 (2)

Cut Section from Station 3uo%50 to Station 310%50

Channel materizl of Pony Creek Age will be encountered through this area. This
mermber consists of alternaling bands of sandstoﬁe and clayey shale. It is overlain
by 5 to 10.5 feel of silty clay.

Bacltslopes I

Backslopes of 3:1 or flatter are suggested for the mantle.

Backslopes of 2:1 or flatter are suggegte& for both rock and common for the
chennel material.

Excavation
This channel material has weathered to common excavation to depth of 6.4 to

1L feek,

Ad justment Factors

Pony Creek Member
Channel Material (elternating sendstones and shale)
- Common excavation 0%
Rock Excavation . f05%
Hydrology ¥

A large amount of groundwater'ﬁas found to be moving through the sandstone

‘stringers in the channel material. Depending upon final grade a draw down type

underdrain may be advisable for this location. Underdrain layouts will be'furnished
as needed.

Cut Section from Station 327400 to Station 333450

Chaprel material consisting of alternating layers of sandstone and shale will
be encountered through this cut. It is overlain by 0.5 to 5.5 feet of silty clay.
Backslopes

B%ckslopes of 3:1 or flatter are suggested for‘the mantle.

Slopes of 2:1 or flatter are suggested for bbtﬁ rock and common excavation in

_.the channel material.

Excavation
The channel material has weathered to common excavation to depths of 6 to 13

feet. : . - EL.-
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Adjustment Factors

Channel material (common)

&

i o
o
Al

(rock
Hydrclogy
A large amoﬁnt of groundwater is moving through the sandstgne stringers ino
the channel material. Underdrainage will be needed for this area. Underdrain
layouts will be submitted as needed vhen tﬁe final grade is established.

Cut Section from Station 344450 4o Station 351450

Channel, material consisting of sandstone with thin zones of shale will be

encountersd through this area. t is overlain by 0.5 to 5.5 feet of silty clay.

Backslopes of 3:1 or flatter are suggested for the mantle.

Slopes of 2:1 or flatﬂér are suggested for the channel material.
Ixcavation | ‘

All excavation will be common that.will be encountered in the Pony Creek Age
material. I .

Adjustment Factors

Channel material (sandstone withfionﬁs of shale)
( cormon ) B o Lo
Hydrology .
A large amount of groundmafer is moving through the sandstone stringers in
the channel material. Underdrainage will be needed for this area. Uhde?drain
layouts will be submitted as needed when the final grade is established.

Cut and Fill Sections from Station 356400 to Station 38L£00

Channel material consisting of sandstone with thin zones of shale will be

encountered through this area. It is overlain by 0.0 to 8 feet of silty clay.

Backslopes

Backslopes of 3:1 or flatter are suggested for the mantle.
Slopes of 2:1 or flatter are suggested for both rock and cormon excavation

in the channel material.

- gg -
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Excavation
This channel material has weathered to common excavation to depths of 5 to
16.5 feet.

Adjustment Factors

Channel material (sandstone with zones of shale)
( common) _ £ 0%
(rock) #05%
Hydrology -
A large amount of groundwater is moving through the sandstone stringers in the
channel material. Underdrainage will be needed. Underdrain ;ayouts will be
submitted as needed when final grade is established.

Cut Section from Station 386400 to Station 395400

A small amount of Elmont lMember, the Harveyville Member, the Reading Member
énd the upper portion of the.Auburn Shale Memberuwill ﬁe'encountered here. They
are overlain by a thin mantle covering that consists of silty clay.

Backslopes

The antle should be placed on a 3:1 or flatter slope.

The small gquantity of Elmont Limestone should be placed on a 3:1 slope.

The clayey ﬁarveyville Shale that will be encountered is badly weathered and
should be placed on a 3:1 or flatter slope. -

The Reading Member will stand on a $:1 slope;

The small quantity of Auburn Shele that will be encountered should be placed
on a 2:1 or flatter slope.

Subgrade Recommendation

. The Harveyville Shale will be encountered between Station 390£50 and Station
393£00. It is recommended that all Harveyville Shale be removed from the top 8 :
inches of the subgrade across the full roadway width and backfilled with 8 inches
crushed stone aggregate for backfill. Also the Harveyville Shale should not be
used in the top 18 inches of the subgrade in.the fill section.

Excavation

The Elmont Limestone is rock excavation.
e .




16-75 8-1305 (2) Pottawatomie County

The Harveyville Shale has weathered to common excavation at this location.

The Reading Limestone Menber is rock excavation.

The Auburn Shale is rock excavation where it i1s not weathered. It has
weathered To common excavation to a depth of approximately 3.0 feet along its
outcrop edge. Where it is over;ain by the Reading Limestone Member 1t is rock_
excavation.

Adjustment Factors

Elmont Member

Rock excavetion #359
Harveyville Member
Common Excavation | - 5%

Reading Member
Rock excavation ; : e . fhob
Auburn Member ' . _
Common Excavation _ ' } 0% "/
Rock Excavation 2 S L0k

s 01OZY

The proposed grade line falls.close to the base of the Reading Limestone at
: s

Station 393£50. There was no indication of groundwater movement at the time of the
investigation. It is thought that underdrainage will not be necessary. Thié lo=-
cation, however, should be checked during construction to see if an underdrain
would be desirable.

Cut Section from Station 419400 to Station 429450 .

The Auburn Member will be encountered through this area. Mantle thickness

varies from 1 to 21.5 feet.

Backslopes
Backslopes of 3:1 or flatter are suggested for the mentle.

-

Slopes of l%:l for rock excavaticon and 2:1 for common excavation are suggested

for the Auburn Member.

Excavation , :
The Auburn Member will be common excavation where weathered and rock excavetion

)
I
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where unweathered. Its weathpring depth is variable due to a difference in

lithology.
Adjustment Facior T
" Aubun’ Henber (common) £ 0%
{rock) FLO%

Cut Section from Station 43200 to- Station 4L9£00

The Willerd, Elmont, Harveyville, Reading and Auburn Members will be
encountered in this cut. They are overlain by 0.0 to 10 feet of silty clay.
Baclkslopes

Backslopes of 3:1 or flatter are suggested for the mantle.

Slopes of l%;l for rock excavation and 2:1 for common excavation are éuggested
for the Willard Menber.

An overall slope of 3:1 is suggested for the Elmont Member.

Slopes of 2:1 are suggested for the weathered Harveyville Mewber which will.
be encountered.

The Reading Member will stand satisfactorily on & g siope.

Slopes of 1%—:1 for rock excavation and 2:1 for common excavation are sugg';ssted.
for the Auburn Member.

Subgrade Recommendation

The Harveyville Shale will be encountered between Station 434475 and Station

438475, t is recommended that all Harveyville Shale be removed from the top 8

_ inches of the subgrade acress the full roadway width and backfilled with 8 inches

crushed stone aggregate for backfill. Als:.? the Harveyville Shale should not be
used in the top 18 inches of the subgrade in the fill section.
Excavation |

The Willard Member lflE.S- weathered to common excavation to depths varying from
5.7 to 16.3 feet. -

The Elmont Member will be x:ock excavation.

The clayey Harveyville Member hes weathered to common excavation where it will
be encom.mt‘ered.

The Reading Member will be rock excavation.
| - 45 -
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Tae Auburn Mewmber will be rock excavation where it is overlain by the Reading
Member and 4.5 feet of the Harveyville ldember. At the cuterop edge cof the Reading
Member the Auburn lember nas weathered to common excavetion to a depth of 8.4 feet.

Adjustment Factors

Willard Merber (common) ' £ 0%
(rock) ﬁlO%' 5
Zlmont Member  (rock) : £35%
Harveyville lMember (common) : 0%
Reading lerber (roﬁk} : Ah0%
Auburn Member (common) £ 0%
(rock) ; £10%
Hydrology

Groundwater wes found -moving through the Willard lember and along the top of

the Reading Member through this area. Deperding upon final grade, underdrainage

may be advisable. Underdrain layouts will be submitted as needed when the final

grade is esgtablished.

Soft Area 7 %
Between Station U52£17 and Station 452428 centerline crosses a smell spring-

fed stream. This stream flows year around. At appraximately 21l feet right of

centerline this streem turns and parallels centerline fﬁr approximately 200 feet.

The bottom of this stream is filied with soft unstable material which varies from

H

1.3 feet thick at cemterline toc 0.9 foot thlck.gt Statlon L5k400, 21 to 30 feet
right. It is suggested that all of the soft ma;eflal in the bottom of the stream=
bed, under the fill section, between Station h52fl? and Station 454/17 be removed.
A plan for this ;m?a will be submitted with the flnal report.

1
Cut Section from Station 458450 to Station 465450 - Includes Side Road Lt. Sta.k65400

The Elmont, Herveyville, Reading and Auburn Members will be encountered

through this cut. They are overlain by a2 thin covering of mantle.

‘Backsloges

Backslopes of 3:1 or flatier are suggested for the mantle.

An overall slcpe of & @il 15 sungSued for the Elmant Member.
—J_'_D—
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Slopes of 2:1 are suggested for the weathered Harveyville Member.

The Reading Member will stand on a %:1 slope.

Slopes of l%:l for rock excavation and 2:1 for common excavation are suggested
for the Auburn Member.

Subgrade Recommendation

'The Harveyville Shele will be’ encountered between Station 459425 and Station
463£00. It is recémsnded that 211 Harveyville Shale be removed from the top 8
inches of the subgrade across the full roadway width and backfilled with 8 inches
crushed stone sggregate for backfill. Alsco the Harveyville Shale should not be
used in the top 18 inches of the subgrade in the fill section.

Exeavation

The Elmont Member will be rock excavation.

The clayey Harveyville Memberlhas weathered to common excavation.

The Reading Member will be rock excavation. |

The Auburn Member will be rock excavation where it is overlain by the Reading
Member and 1.5 feet of ‘the Harveyville Member. At the outcrop edge of the Reading
Menber the Auburn Member has weathered to common excavaticn to a depth ofl6.l feet.

Adjustment Factors

Elmont Member (rock) ' £35% -
Harveyville Member (common) - 5%
Reading Member (rock) 0%
Auburn Member (common) : : ' £ O

(rock) #10%

Eydrology
' Groundwater was found moving along' the top of the Reading Member. Depending
upon final grade underdreinage may'be advisable. Underdrain layouts will be

submitted as needed when the final grade is established.

»
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