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General Site Information

Name, _

Date _

WOEO

Site No.: _

Road Direction: N-S 0 E-W 0

Direction road cut is facing: NOS 0

Location of road cut _

Length of road cut (ft) (m) Posted Speed Limit (mph) ,(kmIh)

Physical conditions of the road cut with the roadway:

Multi-Angle Slope 0

Slope Geometry:

Single Angle Slope 0

Slope Height (ft) (m)

Overall slope angle _

Backslope angle _

Backslope condition _

Number ofbenches _

Bench height _

Bench width _

Bench condition _

Benched Slope 0

Ditch depth: (ft) (m)

Ditch width (ft) (m)

Ditch angle _

Ritchie's depth (ft) (m)

Ritchie's width (ft) (m)

Ritchie's score (NYS) _

Oregon height _

Oregon ditch effectiveness _

CRSP percentage, _

Ritchie's score is the ratio of the Ritchie prescribed criterion to the actual ditch measurements.

The Oregon height and ditch effectiveness are the scores related to the Oregon rating system.

CRSP percentage is the percentage of rocks entering the roadway from the CRSP computer program.
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Vehicle Risk Potential:

Average Daily Traffic (ADT) Average Annual Daily Traffic _

Decision Sight Distance (DSD) Actual Sight Distance (ASD). _

Pavement Width (ft) (m) Stopping Sight Distance (SSD). _

[
ADT *Slope Length/24: *100% ~

Posted Speed Limit ------

[
Actual Sight Distance ] *100% ~

Decision Sight Distance ------

New York State Human Risk Potential

Fa= AADT X [(L + SSD)/(V X 24000)]~ _

Fp~ loglO(AADT)xloglo(L)[a/SSD- a)]~ _

Rockfall History

Last Record of Maintenance: _

Estimated Size of removed material: _

Last Know Rockfall Event: _

Frequency of Rockfall Events: _

Distance to an operating mine (ifapp/icab/e): _

Notes:

Geologic Conditions:

Description ofroad cut geology (also see stratigraphic section):

Joint Characteristics (also see detailed line survey):



205

Strata Characteristics:

Competent Strata:

Bedding Thickness: _

Discontinuity Spacing: _

Discontinuity Features: _

Undercutting:

Incompetent Strata:

Bedding Thickness: _

Discontinuity Spacing: _

Discontinuity Features: _

Slake Durability: _

Maximum Depth of Undercutting: _

Discontinuity Spacing within the Undercut layer
Maximum Depth of Undercutting

Block sizelVolume ofmaterial:

Field estimation: _

Hydrologic Conditions:

Notes:

Oregon Rating System

Slope height score, _

Ditch Effectiveness _

Average Vehicle Risk _

% Decision Sight Distance _

Roadway Width _

Geologic factor a. b.

Block size _

Climate _

Rockfall history _

Oregon rating _

DSL EST.: _

New York Rating

Ritchie Score _

Geology

Geology _

Block size _

Rock friction _

WaterlIce _

Rock fall _

Backslope above cut _

Sum / 10 _

(Fa+Fp)/3 _

NY rating, _



Slope Geometry Field Collection Sheet
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Slope height

Instrument
Theta X distance HeightInstrument

height
Beta

Brunton Site

Name

Date
----

Transit

Inclinometer

Altimeter Reading I Reading 2

Overall Height

Ditch Paramters

Slope Angle Type I 2 3 4 5 Overall

Single angle Benched overall angle Width ep

Height ofBencheslDitch conditions Width angle

Bench No. Height Condition Depth

I Loc. Depth

2

3

~T
Total slope height,.W~+ HI

sin (8-P)

4 I
5 ..,

]

6 !..
"7
~

~ ·'/r -------- PL.
8 HI ----------+----
9 EP --x~ EP

10

" 1l
" :c ."l " :c

Notes: Bench or f""ture height
E OIl "

3 iii OIl

~ " "" " """ f- o:l CO :I:

"' ><
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Hardness Reference Guide with CRSP Coefficient Values M. Woodard

Hardness
Consistency Field Identification

Normal Coefficient Tangential Coefficient

input code Values (Rn) Values (Rt)

1 very soft Easily penetrated several inches by fist 0.10 0.50

2 soft Easily penetrated several inches by thumb 0.10 0.55

3 firm
Can be penetrated several inches by thumb with

0.15 0.65
moderate effort

4 stiff
Readily indented by thumb but penetrated only with

0.15 0.75
great effort

5 very stiff Readily indented by thumbnail 0.20 0.80-0.85

6 hard Indented with difficulty by thumbnail 0.20 0.90

7
extremely soft

Indented by thumbnail 0.15 0.70
rock

8 very soft rock
Crumbles under firm blows with point of geological

0.15 0.75
pick, can be peeled by a pocket knife

Can be peeled by a pocket knife with difficulty,
9 soft rock shallow indentations made by firm blow of geological 0.20 0.80

pick

Cannot be scarped or peeled with pocket knife,
10 average rock specimen can be fractured with single firm blow of 0.25 0.85

hammer end of geological pick

11 hard rock
Specimen required more than one blow with hammer

0.25-0.30 0.95-1.0
end of geological pick to fracture it

12 very hard rock
Specimen required many blows of hammer end of

0.25-0.30 0.95-1.0
geological pick to fracture it

13
extremely hard

Specimen can only be chipped with geological pick 0.25-0.30 1.0
rock

Descriptive Classification of Discontinuity Spacing (Deere, 1964)

Bedding Spacing Joints

very thin <2" < Scm very close

thin 2" - l' S - 30cm close

medium l' - 3' 30cm - 1m moderately close

thick 3' - 10' 1m - 3m wide

very thick > 10' >3m very wide



Detailed line survey data collection sheet

Site

Location of traverse

Name

Length of cut

Overall plunge of cut

Date

Rock Types

Ls- limestone

Ss- sandstone

Ms- siltstone

Sh- shale

Cs- claystone

Structure

B- bedding

J- joint

T- tension crack

u -l u Rock [/J SizeIn" .... a- u Infilling
8 "' Ia" .;:;"<a (I) ~ !l u ::E ~5" ;;l " Dip r Remarks(I)

I")
@ ~. (I) a=. (I)

-l " -l ~ ~q -l

'" ~ Hdns -l !l ~
t"'1

~ TH Hdns.... "(I)

~ ~ 0" 0-
Z "

(I)

" §
(I)

"
0- (I)

tv
o
00



Detailed line survey field reference guides

Hardness Reference Guide
Hardness
input code Consistency Field Identification

1 very soft Easily penetrated several inches by fist

2 soft Easily penetrated several inches by thumb

3 firm
Can be penetrated several inches by thumb with
moderate effort

4 stiff
Readily indented by thumb but penetrated only with
great effort

5 very stiff Readily indented by thumbnail

6 hard Indented with difficulty by thumbnail

7 extremely soft rock Indented by thumbnail

8 very soft rock
Crumbles under firm blows with point of geological
pick, can be peeled by a pocket knife

9 soft rock
Can be peeled by a pocket knife with difficulty, shallow
indentations made by firm blow of geological pick

Cannot be scarped or peeled with pocket knife, specimen
10 average rock can be fractured with single firm blow of hammer end of

geological pick

11 hard rock
Specimen required more than one blow with hammer
end of geological pick to fracture it

12 very hard rock
Specimen required many blows of hammer end of
geological pick to fracture it

13 extremely hard rock Specimen can only be chipped with geological pick

End Reference Guide
Input code Description

1 Zero % intact rock along discontinuity
2 Zero to 5% intact rock along discontintuity
3 Greater than 5% intact rock along discontinuity

Water Reference Guide
Input code Degree of water

1 The discontinuity is tight; water flow along it does not appear possible.
2 The discontinuity is dry with no evidence of water flow.
3 The discontinutity is dry with evidence of water flow, rust staining of
4 The discontinutity is damp but no free water is present.
5 The disontinuity shows seepage, occasional drpos of water, no continuous flow.
6 The discontinuity shows a continuous flow of water.
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Infilling Reference Guide
Input code Description

A Air- total void exists between the walls of the plane
C Clay
S Sand
Z Calcite
D Detritus- debris washed into an open fracture
E Evaporites- gypsum, halite, anhydrite
G Gouge
0 Ore- valuable
Q Quartz

Infilling Thickness Reference Guide

Input
Thickness

code
I 0"

2 0"- 0.25"

3 0.25"- 1.00"

4 1.00"- 2.00"

5 2.00"- 4.00"

6 > 4.00"
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AASHTO Exhibit 3-3. Decision Sight Distance
Metric US Customary

Design Decision sight distance (m) Design Decision sight distance (ft)
speed Avoidance maneuver speed Avoidance maneuver

(km/h) A B C D E (mph) A B C D E
50 70 155 145 170 195 30 220 490 450 535 620
60 95 195 170 205 235 35 275 590 525 625 720
70 115 235 200 235 275 40 330 690 600 715 825
80 140 280 230 270 315 45 395 800 675 800 930
90 170 325 270 315 360 50 465 910 750 890 1030
100 200 370 315 355 400 55 535 1030 865 980 1135
110 235 420 330 380 430 60 610 1150 990 1125 1280
120 265 470 360 415 470 65 695 1275 1050 1220 1365
130 305 525 390 450 510 70 780 1410 1105 1275 1445

Avoidance Maneuver A: Stop on rural road--t = 3.0s
Avoidance Maneuver B: Stop on urban road--t = 9.1s
Avoidance Maneuver C: Speed/path/direction change on rural road--t varies

10.2 and 11.2s
Avoidance Maneuver D: Speed/path/direction change on rural road--t varies

12.1 and 12.9s
Avoidance Maneuver E: Speed/path/direction change on rural road--t varies

14.0 and 14.5s



APPENDIXB

STRATIGRAPHIC SECTIONS AND WEATHERED PROFILES

211



Sandstone with interbedded siltstone of variable
thickness; vertical jointing prominent.

Shale with thin layers of interbedded sandstone, gray colored,
highly jointed; small undercuts of the sandstone layers; very wet.

Coal seam; causes up to 4-5 foot undercuts.

Talus, mostly shale material.

Scale: 11--------l11O feet

Figure B-4- 1. Stratigraphic section for slope located at STA-30-27.3.

~

);< is ~
\ ','y.'

Xi .A
Sandstone, grayish-brown in color; moderate beddi

<JJ :;':'.'
0.. towards top of section grading to thinner beds near;:l

e bottom; variable thickness throughout slope.
'-'

I:: Eo "... ; .::" ....\
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I:: ;'.:'v oj

:i/
0.- a '.:)i": .i.i· .:>:'-:.'• /i :"

,',·i·:.:
i it \~ .-

.......... i:0
0.- Highly vegetated talus of

i)? sand-size particles.
.:....

~\' =:''<.'
:·"i·"~

......::'. ... :' .' ....:::', .... ,:: ..\

ng
the
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Scale: II-------------l

Figure B-4- 2. Stratigraphic section for slope located at STA-800-I.

10 feet
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Sandstone, moderate to thickly bedded with some
conglomerate present.

It~;~il;"~J~~~Regolith with vegetation covering sandstone with minor amounts of
12 root wedging present.

Scale: 1-1---------t11O feet

Figure B-4- 4. Stratigraphic section for slope located at SUM-76-17.

Thick sequences of thinly bedded brownish sandstone (thinly
bedded; 3 to 6 inches) and quartz pebble conglomerate (thickly
bedded; 5 feet).

Talus of sand and conglomerate found at base of slope.

Scale: 1-1-----------+1 10 feet

Figure B-4- 3. Stratigraphic section for slope located at SUM-76-20.
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':::: .::::.:

?~)
.::::'.' Sandstone, brown to reddish-brown with iron staining,

J highly jointed. Limited vegetation on slope.
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,::,:. ::'l

1::.

l
Figure B-4- 5. Stratigraphic section for slope located at SUM-76-23.5.
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imestone
ing
Itstone is

thaw
pe
minor
here

~

<JJ
0.. Highly vegetated slope with exposures of 1;:l

e and interbedded siltstone. Limestone bedd
'-' ranges from thin to moderate thickness. Si

I:: Eo thinly bedded. Root wedging and freeze/oj
~'= processes are major factors controlling slooj 01)

i:: 2 stability with undercutting playing a very
~ ~
§ "0 role. Undercut locations indicate zones w

I::v oj blocks have fallen from slope.0. a
~..............
0
0.

Sc~le' 1-1--------l11O feet

Figure B-5- 1. Stratigraphic section for slope located at COS-36-30.

Slope consists of interbedded siltstones and shales.
Minimal undercutting due to gentle slope angles. Most of
slope and benches are covered with talus material.

=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=
=-=-=---==-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=

-=-=-=-=-=-=-=-=-=-=-=-=-~~~=-=-::::::=-~~=-=-=-~=

=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=--=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=

=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=

-=-=~-=-::::::=-=-==-=-==-:::::::-:::::::-=---=:::::=--=::-=-:::::::-:::::::---===--=-==~-==-=-==-=

=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=
-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=

-=-=-=---==-=-=-=-=-=-=-=-=-=-=-=-=-=-=---==-=-=-=-=-=-=-=

Scale: f--------j _ _ _

Figure B-5- 2. Stratigraphic section for slope located at COS-715-6.5.
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ointed,
pe.

'S
,:; ~

.:....:.:.::;;>", Constructed angle in the slope up to an

i ...:.:<: .::: >-. upper road covered with vegetation.
<JJ .;,>0..
;:l i::<:.: ~e
'-' ::--..

I:: ~
>:.. ::..:: :::: ..:.: i>··)'i\ro

's. .~ i:: ..':'.'
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'Cii ro
<JJ ~ Massively bedded, sparsely j'Cii "0

.......
.i~ ;/<JJ

:§ I:: sandstone throughout the sloro

-2
.:: :'.. :

v
;>
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~ ::

"·i; :': ,.:
' .. ::.::, :.:.:::. .:::::.: ,

;i )i :::::: ..>/0:. : ·:·::.'··'·:i:\::..:: .:::'. .....,'.

Scale: f---------110 feet

Figure B-5- 3. Stratigraphic section for slope located at LIK-16-28.

Thinly bedded sequence of sandstone and shales; bedding
1-2 feet. Joint spacing is approximately two feet.

Blocky, grayish, sandstone with rust staining. Bedding
approximately 3-4 feet, and joint spacing 1-5 feet. Some
discrete shales layers present.

Highly fractured and fissile gray shale; talus covering bottom
nortion of slone

Scale: 1-1--------l11O feet

Figure B-5- 4. Stratigraphic section for slope located at LIK-70-135.
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·.; .

Thinly bedded gray sandstone with well-developed
cross-beds. Bedding thickness varies from 3-1 0 feet.
Conjugate joint sets present in discrete locations.

t",;;;~~~~~'"' Gray higWy fractured and fissile shale with a talus mantle
at base of slope.

Scale: 1f---------l11O feet

Figure B-5- 6. Stratigraphic section for slope located at MUS-60-6.9.

with thin vegetation
terbedded

'?,

'\
Massive sandstone, with regolith near top of slope.

J

0..
17

I::
;:l

oj e
/:.:'= '-' \'~ Alternating layers of thick blocky sandstone withoj ..s::

i:: 01) : .. :: 0'ery thin friable sandstone.
~

;:l
oj i:· .§ S
vv I::0. 0

U <': /. ~::.:.

:.: ..:.:'.:
Talus of soft broken rock
and small trees covering in

:.: .:.:.. <~ sandstone and shale.:::'::::::
::..

.::::
....• :

:::<.:.:>::: :t' "'-:.. :.;.
.:>:::: 22: ..,.

.::.:.

ca e: 110 feet

Figure B-5- 5. Stratigraphic section for slopes located at PER-13-5.1.
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ery little jointing.
cations on slope.

~

0.. Moderate thick gray limestone with v;:l

I:: e Solution cavities present in discrete 10
oj '"'1:: t:E 0

C/3 .z
u
0

.....:l

Scale: 1-1------1110 feet

Figure B-7- 1. Stratigraphic section for slope located at CLA-68-7.

sharp cut

etation.

nelayer.

~

<JJ
0..
;:l

e
'" Gray limestones covered by veg
~
oj

I:: :::
oj oj

'S v
0 0;;-

"0v
0 I::

oj Gray limestone with<JJ
;:l

from construction.,£)

~
"0u

-=--_-_-_-_-_-_-_-_-_-_-_-_--=---.e: Argillaceous limesto

Scale: 1-1-------1110 feet

Figure B-7- 2. Stratigraphic section for slope located at LOG-297-2.6.



Black to gray, very fissile shale

Backslope is grass covered

Scale: 1-1---------i11O feet

Figure B-7- 3. Stratigraphic section for slope located at LOG-33-20.5.
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Brown to grayish limestone with some interbedded shales.
Undercutting averages 1-2 feet, numerous small block failures

I::

0.. .9.......
;:l o:l

§ e §
:9 '-' 0

....... ~
;> § v0

~"E
0 '(3 .....:l

I:: .......

iJ I::
~

'-'

--------;......::-----=---
-----------

Talus mostly shale material with some
limestone blocks covering more
interbedded shales and limestones.

Scale: f--------j 10 feet

Figure B-8-1: Stratigraphic section for HAM-71-1O.

tone
erial.

s.

ayand

~
Soil and vegetation covered backslope

Thin bedded limestone (3-4 inches), with 1-2 foot joint spacing, gr
fossiliferous, undercutting present with lower shale unit.

0.. I:: Interbedded shale with limestone, covered by shale talu;:l .9
§ e .......

Surface water gullies present.'-' o:l

:9 ....... §
;> § 0
0 ~

"E v
0 '(3 0.. Thicker bed of limestone (4-6 inches).I:: 0

iJ ~

Interbedded thin shales and limes
mostlv covered bv shale talus mat

I
Scale:1 110 feet

Figure B-8-2: Stratigraphic section ofHAM-74-17.6.



Interbedded limestones and shale
units. Shales underlying limestones
create location of undercutting.

Scale: r--------i 10 feet

Figure B-8-3: Stratigraphic section for HAM-74-I8. I.
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I::
0.. 0
;:l '.;:1

§ e ~

:9 '-' E
....... 0

;>
§

~
0 a:"E '(3 v
0 I:: .~

iJ '@
~

Interbedded limestones and shales. Undercutting
present where shales underlie limestones. Most all
shale units are covered with talus material
comprised mostly of shale material with some
limestone blocks.

-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-==-=-=-=-=-=-=-=---==-=-=-=-=-=-=-=-=-=-=--

==-=-=-=-=-=-==-::--=-=-=-~==-==-=-=-==-==-==-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-==-=-=-=-=-=-=-==-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=

-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-==-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=

Scale: I I10 feet
Figure B-8-4: Stratigraphic section ofHAM-74-9.4.
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Interbedded, gray, fossiliferous limestone with gray shales.
Weathered limestone leaves an iron stain. Beds of
limestone are I to 2 foot thick with a joint spacing of 3 to 4
feet. Shale units are higWy weathered.

Shales covered with talus that is comprised mostly of
shale material with fallen limestone blocks.

Scale: 1-1------i11O feet

Figure B-9- I. Stratigraphic section for slope located at ADA-41-16.1

tted withDark-gray dolomite pi
I:: dissolution features.
0

'.;:1
~

0.. E
;:l 0

I:: e ~

~ '-' B
'1:: t: ·sE 0 Weak zone of argillaceous dolomite
C/3 .z 0

"0 creating large overhang.u 00
.....:l <JJ

V

::0v
~v

0.

Scale:11------------i11O feet

Figure B-9- 2. Stratigraphic section for slope located at ADA-52-23. I
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Top of slope is covered with heavy vegetation consisting of
grass and trees; from the road the root system is visible.

Limestone at top of slope is a very hard, gray-colored unit that
is broken apart by root wedging.

0.. I:: Slope mostly comprised of Interbedded limestone and
5 .9 shale with limestone units that have an average

I:: .... .......
:~ '-' § thickness is 3 feet with a joint spacing of 2 feet. A
6 ~ &: shale talus mantle covers most shale units and bottom

"E a ~~~~~~~~~~~of slope.
o 'g g

O ~

Scale: 1-1--------j11O feet

Figure B-9- 3. Stratigraphic section for slope located at BRO-52-n.

0.. I::;:l .9
§ e .......

'-' ~

:9 ....... §
;> § 0
0 ~

"E v
0 '(3 0..

I:: 0

0 ~

Thick and blocky limestone with interbedded shale. Shale
undercuts limestone in discrete locations.

Predominant shale unit with a few
interbedded limestone units.

Continuation of interbedded of blocky limestone with shales.

Interbedded limestone and shale covered by talus comprised

!-i=iill_ti_Olf~SO~i~I'~S:h~aI~e_m~aterialand limestone blocks with vegetation.

Scale: 1-1----1110 feet

Figure B-9- 4. Stratigraphic section for slope located at BRO-62-9.0.
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ous limestone
e bedding
ngjagged-

bed.

~

0.. I:: Location of prominent limestone;:l .9e§
'-' ~:9 .......;> § 0

0 ~ Interbedded, blocky, gray, fossilifer"E v
0 '(3 0.. and shale. Limestone has an averagI:: 0

iJ ~ thickness of 6 inches to I foot creati
edge of slope.

Scale: 1-1-----II 10 feet

Figure B-9- 5. Stratigraphic section for slope located at BRO-62-9. I.

~

§'
Interbedded, gray, fossiliferous limestone and shale.

I::

§ e .9

:9 '-' ~.......;> § 0
0 ~

"E v
0 '(3 0..

I:: 0 Talus of limestone rubble and shale debris
iJ ~

covering interbedded limestone and shale.

Scale: 1-1---------ll 10 feet

Figure B-9- 6. Stratigraphic section for slope located at BRO-62-9.2.



-c-- 5=3
!~ Interbedded shale and siltsone, highly weathered and jointed.

~m
~hale and siltstone rubble almost completely covering the bench.

~=====~~ Black shale with tree and grass vegetation.

.~ j 1~~~~~~~I~iit"y, very fissHe shille.

~ ~ ..... ··'>:i·:iii: Thickly bedded, tan, sandstone with wide joint spacing.i S :::;.~ ~~~.~ .~..~.'.~.~' .~ Alternating shales and sandstones with shales
v g h.=--=-=-=-=-=-=-=-=-=~ are undercutting the sandstones.
0. 0

U

Light brown to yellow, massive, sandstone.
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Scale:H 10 feet

Figure B-9-7. Stratigraphic section for slope located at LAW-52-12.5.

Massive, tan, sandstone with bedding thinning towards top of slope. A
very discrete 1 inch thick layer of shale in middle of sandstone section.

Gray fissile shale; major erosion and gulleying caused by
ground and surface water; heavy vegetation.

Scale: r----i 10 feet

Figure B-9- 8. Stratigraphic section for slope located at LAW-7-2.
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\:.::;.
.:.>.:-..:....

.:«ii.· '. Interbedded sandstone and shale with sandstone showing tan-colored
<JJ~""":';:'.::.G weathering surfaces. Upper portion of slope is heavily vegetated.
~ ~:.':.:~"".",>;:"

;:l ~ ':.0i~.~.

e ·.'.· ..·.·.···'·.i.··.·.·.··..·:.·•. ··:·

'"

Thin, weak layer of gray shale creating overhang.

Thinly bedded, higWy fractured, gray shale.

Scale: 1-1------il 10 feet

Figure B-9- 9. Stratigraphic section for slope located at SCI-52-25.5(a).

dded with thinly

and thinly

- .---

'"
W.\H

Interbedded, tan to gray, thickly bedded, sandstone

<JJ ::-:': bedded gray shale.
0..
;:l

e
s';:':'"I:: 2

C'd -'0.. .~
.\<.9- C'd<JJ

~.~
<JJ "2 •....:.)
.~

~ C'd I
-2 Medium to thinly bedded, tan to gray, sandstone interbev
;;- bedded gray shale.C'd c:'.';
~

~:l R
.i; S-
'''::':''.;:::. :.::".:

L (:'.
:,

~ rAs\± :7< B:i I-'--

'--
Scale: 1-1-------i11O feet

Figure B-9- 10. Stratigraphic section for slope located at SCI-52-25.5(b).



Medium bedded, moderately jointed limestone with
interbedded, argillaceous, material.

~nICrl>edded' thin, limeslones and shales

--"'-.

§- 'iiiBlOCkY limestone

e ~
c ~ [~~~~~~~~Mostly talus covered shale.

.S3 ~.9: ~ .
~ ~
.~ ~._ c
~ ('j

-2
v
~

::::

Scale: H 10 feet

Figure B-9- 11. Stratigraphic section for slope located at SCI-52-25.5(c).
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Backslope is highly vegetated with trees

Alternating layers of thinly bedded grayish brown sandstone
and very friable shale. Sandstone is the predominant unit.

Talus covering shales; the shale ranges from dark
gray to black. Highly weathered.

Scale: 1-1---------1110 feet

Figure B-lO-1: Stratigraphic section for ATH-13-9.2.

Backslope is highly vegetated with trees
..'<> ...7>~

Thin to moderately bedded light brown sandstone. Bedding does
dip slightly towards the road. Root wedging prevalent in this layer.

Light brown to dark gray shale covered by talus
material. Undercuts the above sandstone unit.

Figure B-1O-2: Stratigraphic section for ATH-13-13.7.
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Thickly bedded tan sandstone with widely spaced joints

Grass covered talus with little tree cover, under
talus is interbedded sandstones and shales

Two discrete zones of shale within the sandstone layers.

'.I.::i.:.:II•••~••~'.•••..::lil:::~>::~\f'~~~/~h!e,s_h_al_es are found to undercut the sandstones

__ L
Scale: 1 110 feet

Figure B-IO-3: Stratigraphic section for ATH-33-15(b).
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1 110 feet

Figure B-IO-4: Stratigraphic section for ATH-33-15(a).



230

Backslope has heavy grass and tree vegetation
with some exposures of loose rock.

=====~~==========~~~ Interbedded gray limestone with 6 inch to I
------------------------=E=~ foot beds and a fissile gray shale that

weathers and undercuts the limestone units
-------------~~

=====================~=====~

=-=-=---o:::--=-=-=-=-=-=---o:::-=--=-=-=-=--=~

--

------------------~--------------------------------------=-=-=-=-=-=-=-=-=-=-=-=-==-=-=-=-=-=-=--
-==3=~3===S=====E=S=3=S=3=3=E=S===E=S==

======================~=================-
Scale: I I 10 feet

Figure B-IO-5: Stratigraphic section for ATH-78-22.5.

ne with mild overhangs
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Thickly bedded sandstone with widely
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Scale: f--------j 10 feet

Figure B-10-6: Stratigraphic section for ATH-124-2. I
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Interbedded sandstone to siltstone with shale. Some sections of the
slope are higWy weathered similar to a rotational failure.

.;)!p:? Thickly bedded red sandstone (2 to 5 feet) with moderate joint spacing.
'; ::::...... ~~ :.::::

Talus covered shale with heavy vegetation on talus.

Nearly vertical section of interbedded sandstone and shale

Continued interbedding of sandstone and shales
with a talus mantle.

Scale:! I 10 feet

Figure B-IO-7: Stratigraphic section for GAL-I60-0.55.

Thin sandstone layer dissecting shale

Light gray fissile shale with talus mantle.

Very thin fissile shale covered by a thin shale talus mantle

Thinly bedded tan sandstone with some interbedded shales.
Minor amounts of differential erosion present.

<JJ
0..
;:l

e
'"§ ~.8; .~.- oj

.~ ~

.~ "2
~ oj.... Interbedded sandstone and gray fissile shales.

-2 1:i=i~~#6~~
(\)
;>
oj

::::

Scale:1 I 10 feet

Figure B-IO-8: Stratigraphic section ofHOC-33-5.
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earns

ase of slope

~
Backslope is soil covered

=-1

0..
;:l Sandstone with two discrete shale s

;:: e
ro '" " )·X 'i :iii'§ "Ero<l)

"20... ..... :.
;:l

'-';"
0

::=",, \< :\ Thin conglomerate zone at b
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::.::: L"{ ::.'.<;. ;\

Scale: f-------j 10 feet

Figure B-1O-9: Stratigraphic section for I\1EG-124-57.2.

~

J''0\ Sandstone with three-foot beds

:)
i:, ..':':)

Limestone

Coal and shale seam

Scale: f-------l 10 feet

Figure B-1O-1O: Stratigraphic section for MOE-78-24.5.



Thinly bedded tan sandstone

Mostly gray shale with some localized sandstone beds
and one possible coal bed located near top of section

Interbedded sandstones and shales
with a talus cover near base of slope

Scale: 1-1-----tl 10 feet

Figure B-1O-11: Stratigraphic section of MOE-537-1.7.

Soil covered backslope

Interbedded siltstones and shale with talus
located above sandstone block below.

Thick sandstone layer

Interbedded shales with sandstone, base of
slope covered with talus
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Scale: 1------+ 10 feet

Figure B-lO-12: Stratigraphic section for MOE-800-4.5.
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Thinly bedded weathered brown sandstone

...\ Talus covered portion of slope comprised
of broken pieces of sandstone

'<".

.:. .... ?\

+F2Y
>1 Thickly bedded brown sandstone interbedded

P22ii i;;;;H2:2 !:)••l"....;D- with thinner bedded sandstone layers

i<~
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::::.
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Scale: I I 10 feet

Figure B-lO-13: Stratigraphic section for MRG-60-1O.

l~lll~t Interbedded gray sandstones and fissile shales. Shales~ undercut sandstones due to differential erosion.

Soil covered section of slope

Scale: l-I---------fl 10 feet

Figure B-1O-14: Stratigraphic section for NOB-339-7.6.



Backslope, talus and soil covered with tree,
grass and brush vegetation

BS0f08f70'0<7080080RMassive sandstone with one to five foot beds

Talus covering base of slope

Scale:r--HO feet

Figure B-1O-7-1: Stratigraphic section for MOE-7-1.5

Interbedded siltstone and shales

Interbedded limestone and shale

0..
;:l

§ e
'= '-'
~ ~ ~~~~~ Interbedded sandstones, limestones, and
~ ~ shales with prevalent differential erosion
§ gf
~ g

o
~

Soil and rock berm

Scale: f----------j 10 feet

Figure B-1O-7-2: Stratigraphic section for MOE-7-28.
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Tree covered soil slope

Scale:f---nO feet
Figure B-1O-7-3: Stratigraphic section for WAS-7-33.1.

Talus covered soil slope

111111111111111111~G:ra:Y~S~a:ndstone with beds
ranging in thickness from one
foot to ten feet.

'---'----'

Scald-----IlO feet
Figure B-1O-7-4: Stratigraphic section ofWAS-7-36.5.
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Same sandstone as above

Gray massive sandstone

Medium bedded gray sandstone

Shale with a talus cover to base of slope

§' I?)::ii:.'i<\
§ e
'= '-'1 ] Weathered shale with trees growing in mantle

~ oj ~~"0TI0t\§ gp r:
v 0
0. §

~

Scale:f----UO feet

Figure 8-10-7-5: Stratigraphic section for WAS-7-39.5.



Interbedded shales with thinly bedded sandstone

Scale:I---t11O feet

Figure B-ll-l: Stratigraphic section for BEL-70-220.5.
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d Interbedded limestones and shales with the
l'l causing undercutting problems of the limes
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shales
tones.

Scale: I I 10 feet

Figure B-II-2: Stratigraphic section ofBEL-70-222.5.
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Dark gray shale, higWy weathered and ravelling

Interbedded limestone and shales, some of the limestone layers show
staining from groundwater. Bottom of slope is covered with talus
comprised of both limestone debris and weathered shale material.

Soil and tree covered back slope

Interbedded limestone and siltstone, both units are heavily
jointed with thin to moderate bedding.

=-=-=-=-=-=-=-=-=

-=-=-=-=-=-=-=-=-

Scale:H 10 feet

Figure B-II-3: Stratigraphic section for BEL-70-223.

Thick sequence of alternating limestone, shale, and
sandstone. Layers are higWy jointed and fractured

:/.

I~~~~~I~I~~I~IL Shale layers undercut the more durable
sandstone or limestone layers

Scale: f------i 10 feet

Figure B-II-4: Stratigraphic section for BEL-149-2.
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Interbedded limestone and shale, shale
undercuts more durable limestone layers

Talus covered backslope

11~II~rllllll~ModerateIY to thickly bedded sandstone

1-------11 10 feet

Figure B-1 1-5: Stratigraphic section for BEL-149-4.5.
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Scale: 1

Talus, soil and vegetation cover

Predominantly shales with some discrete siltstone
layers. Slope below lowest shown siltstone layer is
covered with a soil mantle. Most of slope has tree
vegetation.

Scale: f--------j 10 feet

Figure B-1 1-6: Stratigraphic section for COL-45-20.15.



Back slope is soil, grass and tree covered

Interbedded sandstone, shale and siltstone. Shales
undercut both the siltstone and sandstone layers.
Talus covers much of the bottom section of the slope.

Scale: I I 10 feet

Figure B-1 1-7: Stratigraphic section for COL-I70-I3.
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Sandstone with interbedded shale
units. Shales undercut sandstones.

Thick sandstone layer

jIi•••••••••~Coal seam

---------------------11.::=-=-=-=-=-=-=-=-=-=-=------------------------

l~i~l~i~i~i~l~i~i~§~~~~muscowed sectiou
'----'-----'

Scale: 1 110 feet

Figure B-llb-l: Stratigraphic section for JEF-22-8.0.

.\

.8>
Medium bedded sandstone with thin
shale layers within the slope

Shale at base is undercutting
milssive silndstone ilhove

~~~~~~~=~~~
'----'-----' ~ ~

Scale: 1----+10 feet

Figure B-llb-2: Stratigraphic section for JEF-22-13.2.
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:.'::::

Scale: I-il0 feet

Figure B-Ilb-3: Stratigraphic section for JEF-22-13.9.

Massive sandstone
at base of slope

I
lli:Bia,cikls;lo;p:e is mostly grass vegetation withdiscrete locations of possible rockfalls.

Large blocky tan sandstone

Very thin coal seam above a higWy weathered shale
covered with a thin soil mantle. Thin sandstone layer
under the shale followed by a durable shale material.

'':'''''::::;"':'':;',:: .... :.....:.:~.::.: :.>.:.:.:.:::.::.. ,'.:. ,", .

:.i:.{ /(/ <: ii' Thin to moderately bedded gray sandstone
.. ::~:i~:::~;: ..::;~;>, with minor interbedded shales.
....;.:.<.:\~::::\:. :::':.::: .. :..:.:: ..::.~< , ;..:::..:<.
.. ..... .. .. .. ... ":": :. :":':!:": ::.: :}.: :',:::::,,:,,::\":\. .::·..::.:.·i..i:.:..:..~..:.·:::.:.;:...·.:.~...:.~...::.'.:,,:,~: .....
.::.::::.:/.:'/.:/':::.:: :".: :.;'.: :.";':.::i;i::'.:/': ;. ~ ::" :::'.<.::::; /i:':.:'.:::.).: :'.: ::.:.:; ~

Scale:f---HO feet

Figure B-llb-4: Stratigraphic section for TUS-36-0.0.



Backslope has grass and tree vegetation

Sandstone with bedding and joint spacing decreases up the slope.
Bedding at lower portion of section is 5-10 feet.

Silty-shale. black shale. coal seam sequence_-If:
Gray shale covered by talus and grass vegetation

Scale:f-I---+110 feet

Figure B-Ilb-5: Stratigraphic section for TUS-77-60.2.

Backslope is grass covered except the lower three feet that is a sandy
soil which transitions into the UDDer shale.

...: ....
:\.i:;.: eX Thicklv bedded tan sandstone

~"::: ;",. :;. '.,'
..... : .. :...:.'...::.

illlllllllllllllllllllllllllll!II'~;~~:~"OO by talus wd gmss oovo<

Scale:~ 10 feet

Figure B-Ilb-6: Stratigraphic section for TUS-77-63.3.
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Sandstone grading into shale

Highly weathered fissile shale
with talus and vegetation cover

Highly weathered fissile shale
with talus and vegetation
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Scale:I---+ 10 feet

Figure B-llb-7: Stratigraphic section for TUS-250-12.3.
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Backslope is a soil with some exposed shale

Interbedded sandstone and shale

Coal seam
Shale

Scale:f--HO feet

Figure B-llb-8: Stratigraphic section for TUS-250-23.



~Vegetated ;nte,bcddcd sl",1e nnd limestone

Entire slope is of interbedded limestone and
shales. Limestones average one to two foot
beds that are undercut by the fissile shale.
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scale:f--jlO teet

Figure B-llc-l: Stratigraphic section for BEL-7-5.9.

Shale with talus on slope with vegetation

Thin bedded limestone

Highly weathered shale

Scale: 1 110 feet

Figure B-llc-2: Stratigraphic section for BEL-7-6.3.



Shale

Shale with interbedded limestones. Shales weather
easily, undercut the limestones and form talus mantle.

-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-
L-..L.---' =-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=--

Scale: 1-1------l11O feet

Figure B-Ilc-3: Stratigraphic section for BEL-7-9.
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0.. ::.,: Massive sandstone with thin beds near the middle of
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Figure B-Ilc-4: Stratigraphic section for BEL-7-18.6.
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Sandstone with bedding changing from massive
near base of slope to thin at the top.
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~~~~i~~~~ Highly weathered shale

'--'-- ~--------~~ ----------------
Scale:! 110 feet

Figure B-llc-5: Stratigraphic section for BEL-7-23.1.

Dark gray weathered shale with
signs of heavy seepage.

Massive sandstone

Scale: I I 10 feet

Figure B-llc-6: Stratigraphic section for BEL-7-26.8.
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Thinly bedded highly
fractured sandstone

......

',,>::.\

:»:
PJBSTS7S~Thinshale seam

Entire slope is
heavily vegetated

'.:>':

=-=-=-=-=-=--

Sparsely jointed massive sandstone

-

Scale:! 110 feet
Figure B-Ilc-7: Stratigraphic section for COL-7-1.5.
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Sandstone with interbedded shale
:~ :)

~

0..
;::'0-..I:: ;:l

C'd e'= '-' :( Shale with interbedde
C'd
;> e slope is covered with

i t "!- and vegetation:::.::..:...... ::: .:;
V 2

0.-
~

'.:::

.:-> >i .,'::

S

::..>.
:......

'--'--

Scale: f--I1O feet

Figure B-Ilc-8: Stratigraphic section for COL-7-2.8.



Massive sandstone

.... ;:

t:f-=== Very weathered shaJe separating the sandstones.

===i=~- - --
1:<,'.:.. ::><. :::~

Scale: 1 110 feet

Figure B-Ild-l: Stratigraphic section for JEF-7-0.

Vegetated back slope with tree cover
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ScaleJ----110 feet

Figure B-Ild-2: Stratigraphic section for JEF-7-0.5.
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Highly weathered shale with tree and vegetation cover

Interbedded sandstone and
shale with small overhangs

Massive sandstone

Scale: H 10 feet

Figure B-1 Id-3: Stratigraphic section for JEF-7-1.5.

Reddish tan sandstone with two to three foot beds

Weathered shale with an undulating surface with
intermittent ledges and trees on the slope

Sandstone with interbedded shales

Figure B-1 Id-4: Stratigraphic section for JEF-7-5a.
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Massive tan sandstone severely
undercut by lower shale unit

Fissile and weathered shale underlain by a massive gray sandstone

Scale:I---+ 10 feet

Figure B-lld-5: Stratigraphic section for JEF-7-5b.
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Sandstone with some interbedded shales. Top of the

Scale: I-----l 10 feet
Figure B-lld-6: Stratigraphic section for JEF-7-6.
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..::.:,-:.~: :::

Heavily jointed sandstone with two to six foot beds

Highly weathered shale with soil and vegetation cover

Sandstone with interbedded shale seams

b_g_g_~_d_~_~_4_~_W_~_~_~__g_~_d_~_~<_·~_g_~_·~·lIM~a:S:si~v:e~s:a:ndstone with talus at base of slope

Sr~lp.·l-110 feet

Figure B-Ild-7: Stratigraphic section for JEF-7-1O.6.
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Scale:I--HO feet

Figure B-Ild-8: Stratigraphic section for JEF-7-14.4b.



Thinly bedded sandstones with interbedded shales

=3

Moderately thick sandstones with
interbeds of highly weathered shale
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Sr~1p.' f------11O feet

Figure B-Ild-9: Stratigraphic section for JEF-7-14.4c.
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Scale: H 10 feet

Figure B-Ild-lO: Stratigraphic section for JEF-7-14.6.
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Thinly bedded limestone with interbedded shales

_________ -=::::-:.....Highly weathered shale

,iiiiiliiii~;~Thin limestone with interbedded shalesI Thin coal scam

~~~~~~~~~~~~~~~~~~~~~~~~~~~Highly weathered shale
.-----------'---'---

r-r-~

1IIIilInterbedded thinly bedded limestones with shales

~~~~~~~~ghIY weathered and fissile shale

Scale:f--------11O feet
Figure B-Ild-ll: Stratigraphic section for JEF-7-20.5.
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Interbedded sandstones and shales with heavy tree
vegetation covering slope and bench. Section below the
bench is highly weathered with drainage channels.

Scale: H 10 feet
Figure B-Ild-12: Stratigraphic section for JEF-7-22.6.



Thinly bedded shale with some trees on the slope.

Massive sandstone with pre-split holes

,llllllll:s,cale: 1--110 feet
~ Interbedded sandstone and shale

Figure B-1 Id-I3: Stratigraphic section for JEF-7-28a.

Massive sandstone with VSRJ, beds thin towards the top

Slightly weathered shale with talus and tree vegetation

Highly weathered sandstone

Highly weathered shale with some interbedded
~~~~~~~~== sandstones; talus with three and brush vegetation

~~~~~~~~~~~Coal seam with underlying thin higWy weathered shale

Massive sandstone

Scale: H 10 feet

Figure B-1 Id-14: Stratigraphic section for JEF-7-28b.

256



257

Very weathered siltstone and shale interbedded

: Highly jointed sandstone with cross bedding
&';~~~~

tones with shales, slope is very irregular shaped

Thinly bedded shale with talus at base of slope

Scale: f------11O feet

Figure B-Ild-15: Stratigraphic section for JEF-7-33.3a.

one that is heavily
e is very irregular.

e

e

and shale; bedding is between one and
gWy weathered and contains talus.

~ Thinly bedded and fractured sandston

':',:.'
.: :

Moderate to thickly bedded sandst
fractured. The surface of this slop

::/ ,;

::'.

Interbedded sandstone
:> .:'>.'\... two feet. The slope is hi,,':.::.

:::.'ii:

:.>,

Massive sandston
:'::'.'.

Scale: 1---+ 10 feet

Figure B-Ild-16: Stratigraphic section for JEF-7-33.3b.



~Thinly bedded black shale with tree and soil cove' on the bockslope.

=:=::=======
.",

~~~~~~~~~~~~~~~~~~~~~eatheredshale with talus at base of slope.

Scale:! I 10 eet

Figure B-Ild-17: Stratigraphic section for JEF-7-3.3c.

I Highly weathered, modern!ely bedded snndstone

1111110;::weathered shale with tnlus

Moderately bedded sandstone

11111~~111~0...> Mostly weathered shale with some interbedded
i'~ '" sandstones. Talus covered portion of slope.

"'."

Scale: 1--+ I0 feet

Figure B-Ild-18: Stratigraphic section for JEF-7-34.5a.
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Highly weathered shale with talus

-:::::----==-=-=~=~:::::----==--

~~~~~~~~~~~~~~~~~~~~== Weak, highly weathered shale with talus.
-----------

Highly weathered massive and friable

lJ riS) ',:fi; \[}r,;:;,:<,:i;:;jA\ 'iiy sandstone showing signs of heavy seepage.

•••" Coal seam

Highly weathered shale with talus
showing drainage channels.

Scale:1_10 feet

Figure B-lld-19: Stratigraphic section for JEF-7-34.5b.



APPENDIXC

RAW DATA COLLECTED FROM ALL SITES
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100308.23 5533766000 110682.76.8751.3317A200o65 55550

Site

ADA-41-16.1

ASD-30-2.25 775 40 90 o 00 1.1 15.8 118 100 2.5 2.0 61 284792 190 36.5 9.24 60 105 100

ASD-3-11 440 24 85 o 00 12 lA 74 7.8 2.9 81 156250 100 33 7.50 55 II 100

ASD-3-1.8 400 28 55 2.1 1.1 15 1.2 100 7.0 3.0 82 227600 157 28 7.50 55 10 100

ASD-97-4.1 400 37 65 35 3.6 1.3 lOA 1.8 82 4.0 2.7 28 1070000 330 35 6.84 55 22

ATH-124-2 700 86 65 o 00 24 1.22 100 2.0 0.5 274 1808333 180 26 6.13 55 100

ATH-13-13.7 175 22 62 22 3.1 lA 12.2 1.3 91 3.0 1.5 649 451888 90 21 7AI 35 7 100

ATH-13-9.2 1100 20 80 60 4.1 lA 10.8 1.3 95 2.0 1.0 82 238678 90 22 8.40 35 110 100

ATH-33-15A 465 55 80 2.1 1.2 29 0.8 77 2.0 0.8 21304 1036306 5 21 9.77 55 116 99

ATH-33-15B 700 65 65 25 3.2 1.3 29 0.89 87 1.5 1.0 649 539568 5 37 9.77 55 175 100

BEL-149-1.8 1000 136 50 o 00 0.93 22 114 88 4.0 2.0 81 419373 120 24 8.78 45 114 100

BEL-149-4.5 1434 44 70 33 3.5 IA7 19A 112 90 2.7 1.5 822 405699 300 24 8.26 55 81 100

BEL-70-220.5 1000 74 47 o 00 0.8 13 1.72 66 5.0 1.5 40 581016 0 24 8.11 65 41 100

BEL-70-222.5 900 65 56 o 00 0.58 8A IA3 66 5.0 1.0 81 529860 0 24 8.12 65 37 100

BEL-70-223 528 180 65 55 4.0 0.5 13 2.5 66 1.0 0.5 30 470283 0 30 8.12 65 22 100

BEL-7-11 5280 263 55 10 2.3 0.1 20 1.64 94 3.5 2.0 275 3818526 90 33 9.27 55 808 100

BEL-7-14 2400 43 85 20 3.0 0.8 21 0.9 95 4.0 2.0 81 3020655 90 43 9.37 55 404 100

BEL-7-18.6 575 30 85 10 2.3 1.2 32 4.6 100 00 00 274 806856 90 29 9.54 55 115 100

BEL-7-23.1 525 38 85 1.6 8.5 2.3 94 4.0 2.0 68 266100 135 33 9.80 55 136 100

BEL-7-26.8 2500 33 75 43 3.8 1.3 31 0.6 87 3.5 1.0 81 1711823 90 33 10.78 55 1725 100

BEL-7-5.9 1900 170 48 45 3.8 0.61 31.7 1.02 93 00 00 10 938480 135 31 8.70 55 164 100

BEL-7-6.3 950 31 65 10 2.3 1.5 19 97 3.0 1.0 28 1749976 135 39 8.70 55 82 100

BEL-7-9 2904 76 65 10 2.3 2 22 1.1 94 3.0 2.0 81 1069904 90 33 9.27 55 444 100

BRO-52-23 3000 44 45 15 2.7 2.75 28.6 0.65 71 0.8 0.3 40 4252000 180 31 8A8 55 207 100

BRO-62-9.0 550 58 60 o 00 1.85 14.2 1.66 80 4.0 1.8 160 533048 135 33 8.50 55 39 100

BRO-62-9.1 500 40 60 o 00 1.78 17.6 114 80 1.3 0.5 46 533047 135 33 8.50 55 35 100

BRO-62-9.2 400 27 60 o 00 1.95 20.2 0.91 80 1.0 0.5 533047 135 33 8.50 55 28 100

CLA-68-7 1830 38 75 o 00 lA 22.8 0.85 100 00 00 81 4500000 260 38 9.90 65 443 100

COL-170-13.5 660 84 44 o 00 0.9 7.8 2.72 59 5.0 2.0 42 390113 270 20 8.15 55 33 100

COL-45-20.15 486 97 42 34 3.5 12 1.775 96 3.5 2.5 81 475549 50 32.5 9.29 55 76 100

COL-7-0.5 900 104 75 10 2.3 2.2 1.2 lA 00 00 10 709835 90 34 9.15 55 122 100

COL-7-1.5 1056 32 80 12 2.5 1.5 29 0.62 100 2.0 0.5 274 608333 135 39 7.89 55 40 100

COL-7-2.8 1200 215 53 o 00 1.1 19 lA 34 00 00 649 2341732 135 43 8.31 55 70 100

COL-7-3 880 113 75 o 00 1.5 25.8 1.2 34 5.5 3.0 649 1403117 135 33 8.31 55 52 100

COL-7-3.3 330 134 55 o 00 0.1 20.5 1.5 64 5.5 1.0 23864 2794155 135 33 8.31 35 30 100

COL-7-5 4858 262 55 30 3A 1.1 30 1.1 64 00 00 274 2862477 160 33 9.77 55 1222 100

COS-36-28-30 1340 40 60 20 3.0 1.2 18 1.23 100 00 00 437 1465333 180 40 8.72 60 108 100

COS-715-6.5 400 83 45 o 00 9 1.7 93 00 00 81 1590000 225 25 8.72 55 35 45.6

GAL-160-0.55 400 44 65 15 2.7 1.3 9 2.32 94 1.5 1.0 81 915561 270 29 903 35 75 100

HAM-71-10 600 81 40 40 3.7 lA 12.9 lA 66 2.0 1.0 243 120000 325 27 11.72 35 1660 100

HAM-74-17.6 615 60 40 35 3.6 0.3 17.3 1.1 29 1.3 0.8 99 172500 45 27 10.70 55 393 100

HAM-74-18.1 1000 77 40 12 2.5 0.1 10.8 1.56 30 2.0 1.0 81 146500 335 27 10.99 65 717 100

HAM-74-9A 1150 58 40 o 00 0.1 14 lA 85 4.0 2.0 46 52500 0 27 10.31 65 418 100

HOC-33-5 750 51 65 1.6 1.7 24.1 0.9 94 3.0 1.0 81 346382 260 36 9.62 65 137 100

JEF-22-13.2 700 74 45 o 00 1.33 18 1.13 96 00 00 30 635941 10 48 9.71 65 140 100

JEF-22-13.9 1630 230 32 15 2.7 1.7 31.2 0.7 96 2.0 1.0 20 635941 45 48 9.71 65 326 100

JEF-22-8 1000 61 50 o 00 1.3 18 1.26 71 4.0 2.0 81 635941 300 48 8.86 65 86 100
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Figure 0- 1: Frequency distribution histogram for slake durability index.
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Figure D- 2: QQ-plot for slake durability index.
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Figure 0- 3: Frequency distribution histogram for maximum amount of undercutting.
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Figure D- 4: QQ-plot for maximum amount of undercutting
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Figure 0- 5: Frequency distribution histogram for log of maximum amount of

undercutting.
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Figure 0- 6: QQ-plot for log of maximum amount of undercutting.
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Figure 0- 7: Frequency distribution histogram for average amount of undercutting.
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Figure 0- 8: QQ-plot for average amount of undercutting.
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Figure 0- 10: Frequency distribution histogram for the log of block size.
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Figure D- 11: QQ-plot for the log of block size.
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Figure 0- 12: Frequency distribution histogram for the log of hydrologic value.
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Figure 0- 13: QQ-plot for the log of hydrologic value.
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Figure 0- 14: Frequency distribution histogram for the slope orientation.
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Figure D- 15: QQ-plot for the slope orientation.
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Figure 0- 16: Frequency distribution histogram for the log of slope height.
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Figure 0- 17: QQ-plot for the log of slope height.
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Figure 0- 20: Frequency distribution histogram for the slope angle.
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Figure D- 21: QQ-plot for the slope angle.
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Figure 0- 22: Frequency distribution histogram for the ditch depth.
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Figure 0- 23: QQ-plot for the ditch depth.
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Figure 0- 24: Frequency distribution histogram for log of ditch depth.
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Figure 0- 25: Frequency distribution histogram for the ditch width.
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Figure D- 26: QQ-plot of ditch width.
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Figure 0- 27: Frequency distribution histogram for the log of back slope angle.
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Figure D- 28: QQ-plot for the log of back slope angle.
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Figure 0- 29: Frequency distribution histogram for the Ritchie score.
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Figure D- 30: QQ-plot for the Ritchie score.
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Figure 0- 31: Frequency distribution histogram for the log of Ritchie score.
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Figure 0- 32: Frequency distribution histogram for the log of average daily traffic.
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Figure 0- 33: QQ-plot for the log of average daily traffic.
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Figure 0- 34: Frequency distribution histogram for the log of slope length.
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Figure D- 35: QQ-plot for the log of slope length,
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