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14th Annual National GeoPrediction Rules — 2023 Geo-Congress

1. Objective:

2. Geotech data:

3. Eligibility:

4. Submittal:

The objective of the GeoPrediction competition is to develop an accurate
prediction of geotechnical behavior given information regarding
subsurface, boundary, and initial conditions, as well as the geotechnical/
structural/hydraulic loading. The GeoPrediction competition may involve
using available geotechnical software, empirical correlations, or
developing a simple but accurate computer code for making this
prediction.

For the 2023 GeoPrediction, the competing teams will develop the
estimated movement of a slope failure.

Input data for the problem including problem description, boring logs, and
test data are found on the following sheets.

A GeoPrediction team will consist of one or two students. Each team
MUST include at least one undergraduate student. Graduate students can
not submit a prediction without mentoring an undergraduate student.
However, a team may consist of one or two undergraduate students.
Students must be enrolled during the Spring 2023 Semester or Quarter. Up
to two teams per school may compete.

Each GeoPrediction team will submit a GeoPrediction Report that will, at
a minimum, contain the following information.

a. The Report shall be no more than three (3) pages long (not including
any references and title page). One inch margins, single spacing, and
12 point Time New Roman font are required.

b. Include the provided Table 1 (completed) in your report.

c. The Report shall contain the methods (assumptions, correlations,
analytical procedures, numerical procedures, computers software, etc.)
that the team employed to develop the GeoPrediction. Methods must
be referenced properly.

d. The cover page must include the name of the institution; names, email
addresses, and status (i.e., graduate or undergraduate) of each team
member; as well as the name and contact information of the faculty
that advised the team in developing their prediction.

e. Submit your report electronically in PDF format to Dr. Matthew Sleep

sleepmw(@uc.edu) by 6pm Eastern Standard Time on Jan 20
2023 with the subject line “2023 Geo-Congress GeoPrediction
Submittal — School Name”. Sender will receive confirmation of
receipt by email. Late submissions are not accepted. If you do not
receive a confirmation email within 24 hours of submission, please re-
send the information.
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5. Judging:

6. Selection:

7. Presentations:

8. Questions:

The submitted GeoPrediciton reports will be judged and ranked by an
anonymous panel of geotechnical faculty and engineers. Initial judging
will be based on criterial (a) through (d) below.

a. Format, length, grammar, English usage 15%

. Clarity of technical presentation 15%
c. Logical and concise use of appropriate geotechnical

methods and principles 20%

d. Accuracy of GeoPrediction 20%

e. Presentation at the 2020 Geo-Congress 30%

The winning team will receive the prestigious Mohr’s Circle Award. Up to
fifteen (15) teams may be invited to the GeoPrediction Presentation based
on the ranking of their GeoPrediction reports. The selected teams will be
notified by February 10, 2023. The top teams (based total score of items a-
d listed in section #5) will receive partial reimbursement for student
registration (amount to be determined) for up to two team members. After
judging of presentations at Geo-Congress 2023, top ranked teams will also
receive partial travel stipends.

Teams invited to present their GeoPrediction Results will prepare a 10-
minute (maximum) presentation that describes their methods and
GeoPrediction for viewing by judges and the public. The order and location
of the presentations will be determined at the conference site. It is expected
that a room with a projector and computer will be used for these
presentations.

As noted in Item 5, the Presentation will constitute the final 30% of each
invited team’s final GeoPrediction score.

Questions should be emailed to Matthew Sleep (sleepmw(@uc.edu).
It is anticipated that these questions will be uploaded for all to review at
the GeoWorld Website (TBD)
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Project Description
Sustained movement has been observed along a large slope near a small river.

The area of observed movement has been separated into Area A(west) and Area B(east). This
location is significant because in addition to general infrastructure, a 60” diameter water main is
in the slope. Movement has generated large strains in the pipe causing concern and the need for
remediation. Surface representations of the slope movement are shown below.

Provided for your analysis is information from Area A. An overview is presented showing the
locations of borings, piezometers, strain gages connected to the water main pipe, and surface
movement monitors. Cross sections are also provided for your reference.

Monitoring of stress in the water main began in February 2017. It is assumed that the modulus
of elasticity for the pipe is 10,000,000 psi for stress calculations. Strain was measured at 3
locations on the pipe as shown in the figure.

Ground surface movement monitor 167 is located in Area A. This monument’s baseline ‘zero’
was recorded on 3/31/2017. A total lateral movement of 3.21” in the downslope direction has
occurred at this location from the baseline monitoring point until 7/13/2017. This movement
occurred with regional rainfall shown in Figure 2.

Your prediction is to take the information from Area A, and the limited information presented
from Area B, and determine total lateral movement of 2 different ground surface movement
monitors, 132 and 141. Determine the cumulative lateral movement of the ground surface from
4/17/2017 to 6/26/2017. Monitor 132 had baseline ‘zero’ measurements taken on 2/17/2017
(installation date). Monitor 141 had baseline ‘zero’ measurements taken on 3/31/2017
(installation date). This information should be presented as a completed Table 1 (below) in your
report.

Table 1 — Complete this table as your prediction and include in your report

Lateral Ground Surface Movement from

Monitoring Point 4/17/2017 to 6/26/2017 (inches)

132

141
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March 6, 2017

|

Jan. 24,2017 (USRS June 29, 2017

Figure 1 — Surface expression of movement



v

e 2023 — GeoPrediction Rules
.50

.00

8

Daily Precipitation, in,
2

0.50 i

0.00
12/1/16 11117 211y 117 4117 5/1/12 6/1/17 1117

Figure 2 — Regional daily rainfall



&

T 2023 - GeoPrediction Rules

Area A Information
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Area A Cross Sections

610— —610
600 L =600
590— i 1590

o et — o
580—EE ~ / 55—580

T — / A

S ~ S

I WW—17 +
550—: s - / ::_550

T > sk T
540— — 1540

i B p— ~ e
530 — . T530

il i — N

T ww_1 19 / A_ 1 7 2%
5207 e —15 == 1520

T i T " APPROXIMATE T
510 WW-18 — 30 510

i o 16 TOP OF sE

T e —i P ROCK T
500 — =40/5" M_80 500

T e — - g B[R0 2
490 Zj‘"‘f = = — 490

+ i — 78 L 2 &
480— — 19 = e s 1480

+ |23 vl [ ki i
I S N T 470

T 15 ) = — 50/4" T
460— - 50/3" EpEy——— e % _50/4” 460

= . 50/5" ey e T
450— ST 1450
4407 L 440
430-T i | i | | I | 1430

0+00 1+00 2+00 3+00 4+00 5+00 6+00 7+00 7+30
CROSS-SECTION L-L'
SCALE: 1"=30'H
1"=30'V

620— —620

T Fan
610— ~F610
6001 T 600
590 + 590
5801 T 580
570 t 570
5601 T 560
550— WW=14 +-550
540 — - " 100% 540

uE - s 100% uE

il s i 9 il
530— —_— —]5 = 1530

o sz o 4_20 ~ " +
5204 a 15 / 1520

T B-3 —~ — - APPROXIMATE o+
510 et c —fl B TOP OF T510

=5 S P — . [ / ROCK 5
500— — e 1 Y 4 %o/3" 500

EE — cL GS| 50/4" EE
4907 = /— 4 T-490

41 — > 1

i =5 i
480—L- NW — T480
4701 T 470
460 T 460
4501 T 450
440+ ] l l l l l l 440

0+00 1+00 2+00 3+00 4+00 5+00 6+00 7+00 7+30
CROSS-SECTION M-M'
SCALE: 1"=30'H
1"=30'V

/’ EXISTING FILL
c | coLLuvium
CL| LEAN CLAY
SA| SAND
ML| SANDY SILT
BS| BROWN SHALE
BGS| BROWN AND GRAY SHALE
GS| GRAY SHALE
\vA IMMEDIATE WATER LEVEL
v WATER LEVEL UPON COMPLETION
OF DRILLING
\ 4 FINAL (24 HR.) WATER LEVEL
22 _| NATURAL MOISTURE CONTENT (%)
1 15 STANDARD PENETRATION TEST
RESULT "N—VALUE" (BLOWS/FT)
33/21) ATTERBERG LIMITS
(LIQUID LIMITS/PLASTICITY INDEX)
[4.5] POCKET PENETROMETER
READING (TSF)
10I=2.8 LOSS—ON—IGNITION (%)
Qu=2.87 UNCONFINED COMPRESSIVE
STRENGTH (TSF)
BAG SAMPLE
SHELBY TUBE
100% ROCK CORE (PERCENT RECOVERED)
NW NO WATER ENCOUNTERED DURING OR
UPON COMPLETION OF DRILLING
R REFUSAL TO DRILLING

CROSS SECTIONS IS APPROXIMATE AND IS
BASED ON THE RESULTS OF THE TEST

BORINGS TH

AT ARE SHOWN.

30 0 75 15 30

e e

SCALE IN FEET

DESCRIPTION

REV.| DATE | BY




Elevation Head (feet)

1/25/17

2/14/17

3/6/17

RM-1 Piezometers
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544

542

540

538

536

534
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A
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520

~m— Piezometer 36' Deep

—o— Piezometer 21' Deep

Note: Piezometer plot values are (Current Reading - Zero Reading) x Calibration + Temp Correction




Movement Monitor 167 Information

Point

Date

Total
North

North
Increment

Total
East

East
Increment

Total
Movement
(ft)

Total
Movement
(inches)

Total
increment
(inches)




Total

Movement

in

Downslope

Direction

(in)

167 3/31/2017

4/14/2017 0.022 0.022 0.015 0.015 0.03 0.32 0.32
4/28/2017 0.022 0 -0.008 -0.023 0.02 0.28 -0.04
5/15/2017 -0.067 -0.089 0.011 0.019 0.07 0.81 0.53
5/27/2017 -0.21 -0.143 0.087 0.076 0.23 2.73 1.91
6/23/2017 -0.247 -0.037 0.135 0.048 0.28 3.38 0.65
7/13/2017 | -0.247 0 0.103 -0.032 0.27 3.21 -0.17




Load Stress (psl)
- Compressive/+ Tensile

Strain Gage on 60" water main
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BORING LOG NO. WW-1 Page 1 of 1

SITE:

i ATTERBERG|
§ = dg a | & s > g | umms
Q L gGE|E| % Be Sg |&e
* E zS|ylu o3 Eq |l
< B (WE 1|3 o g% | 3B | weLp
% Surface Elev.: 5096 (Ft) | O ég 2w o < 8

DEPTH_ - ELEVATION (Ft)
FILL - LEAN CLAY (CL), dark brown, medium stiff _| 100 1-2-3 38.8
20 507 5| ] N=5
LEAN CLAY (CL), with trace limestone fragments and gravel, brown _
and gray mottled, stiff to very stiff, (Colluvium) — LLL 4,:1_5 Z(HE’) 284
h 00| 6714 |275(283
_ N=21 (HP)
— 100 5-50/5" 30 157
7 (HP)
10: 100 11-12-15 45 [139
_ N=27 (HP)
= 100 7914 45 (157
= N=23 (HP)
15: 100 5712 425[206
_ N=19 (HP)
= 100 5-7-11 40 |195
- N=18 (HP)
20— 0] 111014 | 25 [178
— N=24 (HP)
- 11 7-7-10 88
1 N=17
25: 100 111317 45 187
_ N=30 (HP)
T 100 6-7-14 45 1195
- N=21 (HP)
307 0] 7912 |35 [193
| N=21 (HP)
HAVA
3 _ 100 8-16-20 375(194
A4 N=36 (HP)
407 100] 131515 136
— N=30
435 466 —
SHALE with limestone fragments, gray, "soft rock" ]
451 o 50/4" 40 | 119
_ L(HP)
50.4 459 50; | — -
Boring Terminated at 50.4 Feet 100A S0 Y
Stratifica ion lines are approximate. In-situ, he transition may be gradual. Hammer Type: Automatic
Advancement Method: Notes:
Hollow Stem Auger
Abandonment Method:

Boring backfilled with soil cut ings upon completion.

WATER LEVEL OBSERVATIONS

N/ Water observed @ 35' upon drilling

N/ Water observed @ 37’ upon completion of drilling




BORING LOG NO. WW-14

Page 1 of 1
A ERBERG|
8 ~ g8yl g >3 S| LM s
| « a (o] t ; '(/_) 5] % a =
o T |2 b w| & =i S é wb
- E|EE|2| 3 a7 é% ‘:‘E LLPL-P
2 Suface Elev 531(Ft)| & |<® 3 ny 8% |2 v
5 e 4R 3| ©
ELEVAT ON (Ft) =
i%fd10 FILL - RAILROAD BALLAST 530 _
FILL - SAND and gravel , trace s t, cay, and ¢ nders, b ack | 72 r% 612
— 101
5— g N=1
%8 0 523 :
LEAN CLAY (CL), trace rock fragments, o ve brown and b u sh gray, 2614 20
(COLLUVIUM) n 100 i .
10— N=20 (HP)
— 478 4.0
15— o N=15 (HP)
- 510 11 35
20— il N=21 (HP)
— 877
o5 | 100 N=14
— 5710
s 100 s
335 497 5 LV
SHALE, gray, very weak, wth mestone fragments — 100 50/3"
35
= 100 31 50/4"
405 - - 4908 40—
Boring Terminated at 40.5 Feet
Stratification lines are approximate n-situ the transition may be gradual Hammer Type Automatic

Advancement Method
3 25 Hollow Stem Auger

Abandonment Method
nclinometer grouted in borehole

WATER LEVEL OBSERVATIONS

N/ Water observed @ 33' during drilling




BORING LOG NO. WW-17

Page 1 of 1
SITE:
s < A ERBERG|
~ |@2|4| & 8| gl Lms
e 82|E| & e O% wp
z lulE) 53 (3B|EE
B (WEla 3 =1 o< |SB | weLp
Surface Elev 5340(Ft) | o |<® & uwk x Q
=g ile s§| ©
ELEVAT ON (Ft) =
FILL - RAILROAD BALLAST 533 _
-3 FILL - SAND AND GRAVEL , w th c ay, brown and b ack | 72 ﬁ 41((5)
:_ A 530 5| =
- EILL - CLAYEY SAND , b u sh gray, w th wood fragments =1 100 1716 9
£ 5— N=25
e _
ks 5 5255 -
trace rock fragments, o ve brown and b u sh gray, — 100 4512 20
(COLLUVIUM) 10— N=17 (HP)
— 72 5510 3.0
15— N=15 (HP)
— 61112 25
20— s N=23 (HP)
— 41020 25
25— 10 N=30 (HP)
— 779 1.5
30— it N=16 (HP)
us 4995 M N0 223050
SHALE. gray, very weak, wth mestone fragments 35— N=80
— =—{ 100 50/5"
40 5 4935 40—
Boring Terminated at 42 Feet
Stratification lines are approximate n-situ the transition may be gradual Hammer Type Automatic
Advancement Method Notes
3 25 Hollow Stem Auger

Abandonment Method
nclinometer grouted in borehole

nclinometer set at 42 feet

WATER LEVEL OBSERVATIONS

N/ Water observed @ 34' during drilling




BORING LOG NO. WW-18 —
e < A ERBERG|
~ |@2|4| & " 8| gl Lms
c &o|E|z 2 o% |
= é § w g E '3J é w =&
B (WEla 8 =4 85 SE| wep
Surface Elev 4936 (Ft) | O |<@ Q 2 z|°8
=2 b 35| o
ELEVAT ON (Ft) =
492 5 _|
FILL - LEAN CLAY (CL), wth s tand sand, trace rock fragments, - 72 2N§4?
trace organ cs, dark brown to b ack = 53 229 '1_"3
5] 222 \(HP)

75 486 — N=6 (HP)
LEAN CLAY (CL), wth s t, tann sh brown w th orange sh brown I 72 233 1.0
mottes 1 0: N=6 (HP)

& 100 5612 45

- N=18 (HP)
157 11 7910

| N=19

200 473 5| 20:

LEAN CLAY (CL), wth s t, trace rock fragments, gray and o ve - 100 91112 4.0
brown - N=23 (HP)
257 0 779
| N=16
307 78 678 25
- N=15 (HP)
350 4585 o 5:
LEAN CLAY (CL), wth s t and rock fragments, b u sh gray - 93 9 12 50/3" “2_'.2)
407 <= 10 50/5" 35
_ (HP)
45 0 4485 4 5:
SHALE, gray, very weak, wth mestone fragments - 0 9 14 50/5"
EAVA
S0 =0 __s0m
540 439 5 _
Boring Terminated at 54 Feet
Stratification lines are approximate n-situ the transition may be gradual Hammer Type Automatic
Advancement Method
3 25 Hollow Stem Auger
Abandonment Method
nclinometer grouted in borehole
WATER LEVEL OBSERVATIONS
N/ Water observed @ 48’ during drilling
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Area B Information
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-
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22 _| NATURAL MOISTURE CONTENT (%)

.15 STANDARD PENETRATION TEST
RESULT "N—VALUE" (BLOWS/FT)

ATTERBERG LIMITS
(LIQUID LIMITS/PLASTICITY INDEX)

[4.5] POCKET PENETROMETER
READING (TSF)

L0I=2.8 LOSS—ON—IGNITION (%)

Qu=2.87 UNCONFINED COMPRESSIVE
STRENGTH (TSF)

33/21)

BAG SAMPLE
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100% ROCK CORE (PERCENT RECOVERED)

UPON COMPLETION OF DRILLING
R REFUSAL TO DRILLING

NW NO WATER ENCOUNTERED DURING OR

NOTE:

THE TOP OF ROCK LINE SHOWN ON THESE
CROSS SECTIONS IS APPROXIMATE AND IS
BASED ON THE RESULTS OF THE TEST

BORINGS THAT ARE SHOWN.
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CROSS-SECTIONS




Elevation Head (feet)

492
490
488
486
484
482
480
478
476
474
472
470
468
466
464
462
460
458
456
454
452
450

WW-9 Piezometers

4/17/17 4/24/17 5/1/17 5/8/17 5/15/17 5/22/17 5/29/17 6/5/17 6/12/17 6/19/17 6/26/17 7/3/17 7/10/17 7/17/17 7/24/17

Approx. Top of Boring El. 490

—o— Piezometer 30' Deep —o— Piezometer 44' Deep ~— River Elevation

Note: Piezometer plot values are (Current Reading - Zero Reading) x Calibration + Temp Correction




Load Stress (psl)
- Compressive/+ Tenslle

4500

4000

3500

3000

2500

2000

1500

1000

-500

-1000

-1500

-2000

2500

-3000

-35300

o0a |

-4500

2/20/17

60-4

3{12/17 a/1/17 af21/17 5/11/17 5/31/17 6/20/17 7/10/17
= Top Gige ———— North Gage s South Gage i Gage Temp

Note: Modulus of elasticty used in stress caiculations: 10,000,000 psi. Zero point for calculations set after noise from backfilling .

70

n

10
7/30/17

Temperature |*F)



BORING LOG NO. WW-10 ——

g [LocATION _ 2wl s =8| =lunn]
_1 e g2l > ) o | =
o T |2 b w| & =i S é wb
z E I8z|2| & Q7 £Y |k
2 W (EE S8 oW 9% |S5| weLr
& Suface Elev 488(Ft) | O |< 2 % S w <g| 8
o) ['4
DEPTH ELEVAT ON (Ft) =
JOPSOIL (3" /\—488] B 44 133 1.0
FILL - LEAN CLAY (CL), trace sand, trace grave , trace br ck _ N=6 (HP)
fragments, trace ¢ nders, brown and gray _
50 483 g |
FILL - LEAN CLAY (CL), trace grave, trace c nders, brown and gray | 44 334 1.75
| N=7 (HP)
100 478 10:
LEAN CLAY (CL), wth s t, redd sh brown, st ff to very st ff | 100 456 225
| N=11 (HP)
15: 89 656 1.25
B N=11 (HP)
20: 100 368 1.25
] N=14 (HP)
25 100 345 1.0
| N=9 (HP)
300 458 30:
SILT (ML), trace sand, gray, med um st ff | 100 234 0.75
| N=7 (HP)
350 453 np |/
LEAN CLAY (CL), wth s t, gray, st ff 7 | 100 356 1.0
| N=11 (HP)
40 0 448 40:
SHALE, gray, very weak, wth mestone fragments B I~ )100 50/3"
N7
— 75 50/4"
459 aag| 457 83| 27 505"
Boring Terminated at 45.9 Feet
Stratification lines are approximate n-situ the transition may be gradual Hammer Type Automatic
Advancement Method Notes
4 25 Hollow Stem Auger

Abandonment Method
nclinometer grouted in borehole and flush mount installed
at surface

nclinometer set at 45'

WATER LEVEL OBSERVATIONS

N/ Water observed @ 42' during drilling

N/ Water observed @ 35' upon completion of drilling




BORING LOG NO. WW-11

Page 1 of 1
g [LocATION _ 2wl s =8| =lunn]
_1 e g2l > Bo o | =
o T |2 b w| & =i S é wb
z E I8z|2| & Q7 £Y |k
2 W (EE S8 oW 9% |S5| weLr
e Suface Elev 490 (Ft) | O |<2 % g w k| 8
o
DEPTH ELEVAT ON (Ft) =
TOPSOIL (3" /\—490 ] 78 243
FILL - LEAN CLAY (CL), w th ¢ nders, brown and gray _ N=7
50 485 5 :
LEAN CLAY (CL), wth s t, redd sh brown, med um st ff to very st ff _ 67 235 2.5
N=8 (HP)
10 7| 567 30
7] N=13 (HP)
15: 100 678 2.25
| N=15 (HP)
20 ol 4870 [125
7] N=18 (HP)
257 | 034 |05
N=7 (HP)
300 460 o 1w
SILT (ML), gray, soft | 89 033 0.25
7] N=6 (HP)
357 ol 222 |05
7] N=4 (HP)
400 450 40:
LEAN CLAY (CL) wth mestone fragments, b ush gray \V4 80 39 50/4"
— —1 80 50/5"
44 0 _ 446
Boring Terminated at 44 Feet
Stratification lines are approximate n-situ the transition may be gradual Hammer Type Automatic
Advancement Method Notes
4 25 Hollow Stem Auger

Abandonment Method
nclinometer grouted in borehole and flush mount installed
at surface

nclinometer set at 44'

WATER LEVEL OBSERVATIONS

N/ Water observed @ 41’ during drilling

N/ Water observed @ 30' upon completion of drilling




BORING LOG NO. WW-23 —
i = A ERBERG|
- d%’ a | = Ew 22| gltms
€ |gc|F |z il of o
= w w
& EE T 5 35 55 EE LLPLP
Suface Elev 5028(Ft) | B |9 % o L Sz |73
= o) o o O
ELEVAT ON (Ft) E
A N\5025 ]
CONCRETE sz ] 1 4N2 52 H:s)
FILL - LEAN CLAY (CL), w th sand and grave, trace mestone il 100 496 1.0
0_fragments, b u sh gray 498 g _| N=15 i(HP)
LEAN CLAY (CL), wth s t, trace sand and grave , b u sh gray — 22 000
- N=0
N 53 911 12 4.0
100 493 4] N=23 (HP)
LEAN CLAY (CL), wth's tand mestone fragments, brown and gray ) 53 789 3.5
— N=17 (HP)
157 78 7810 45
— N=18 (HP)
20— 67 827 19 45
— N=46 (HP)
257 53 679 45
— N=16 (HP)
307 89 797 2.25
_ N=16 (HP)
357 100 678 30
— N=15 (HP)
407 =m0 50/5" 25
— (HP),
RO
1o =
50 0 488 g ||
SHALE, gray, very weak, wth mestone fragments _| 100 50/4"
560 _ _ aa7) 95 [—1q00] 50"
Boring Terminated at 56 Feet
Stratification lines are approximate n-situ the transition may be gradual Hammer Type Automatic
Advancement Method Notes
o i nclinometer set at 56 feet
Abandonment Method
nclinometer grouted in borehole
WATER LEVEL OBSERVATIONS
N/ Water observed @ 48’ during drilling




BORING LOG NO. D-2

Page 1 of 2
SITE:
= A ERBERG|
§ -~ m’% o b o g% gltMs
© € |lgg|F| &5 (8% |ge
z £ =S|y az 2Y | Lu
g B (wEla ﬁg gs SE| wep
3 Surface Elev 4995 (Ft) | & gg % w <g| 8
DEPTH ELEVAT ON (Ft) =
W04 »ASPHALT A
ONCRETE w 1
35 [FILL - SAND AND GRAVEL | acel — 3;4‘1 73 <0.25
FILL - LEAN CLAY (CL), trace grave and red br ck fragments, dark brown, —
ft / 5—
LEAN CLAY (CL), trace grave, b ue sh gray and brown mott ed, st ff 5l ,:3:'1% (1H§;
— 568 20
95 490) — N=14 (HP)
LEAN CLAY (CL) trace ox de nodu es, brown to dark brown, st ff to very 10 9910 375
st ff 7 N=19 (HP)
— 557 45
| N=12 (HP)
157 458 35
71 KN N=13  \(HP)
— 568 20
- N=14 (HP)
20j 336 1.75
220 4775 _ N=9 (HP)
LEAN CLAY (CL), wth grave and mestone fragments, dark brown, very | 257 275
stff .l N=12 (HP)
25— 41014
270 4725 ] N=24
SILT (ML), wth sand, gray, st ff | 257 10
- N=12 (HP)
30
| 445 <0.2
5 N=9 0.25
35 445 05
] N=9 (HP)
380 4615 |
LEAN CLAY (CL), wth sand, grave and mestone fragments, b ue sh |
gray and brown, med um st ff 40—
5 667 1.75
il N=13 (HP)
46 0 aszg| 4% 57504" |1.25
SHALE. comp ete y weathered i (HP)

Stratification lines are approximate n-situ the transition may be gradual

Hammer Type Automatic

Advancement Method
Hollow Stem Auger

Abandonment Method
Backfilled with Auger Cuttings and/or Bentonite

Notes

WATER LEVEL OBSERVATIONS




BORING LOG NO. D-2

Page 2 of 2
e = A ERBERG|
8 ~ 22| & >8| | _LMs
=3 e |g°|¢ & o o | =
[3) ~ |HE wH L |k
T < w =] w |~
£ =3 [a) &Y w
& (wEla 30 2 |35| wer
g Surface Elev 4995(Ft) | & |29|3 ny = [Fg| T
% urface Elev (Ft) $ 8 % w < g 3
DEPTH ELEVAT ON (Ft) E
SHALE, comp ete y weathered (continued) |
50 50"
E=s20 4475 | 50/3"
SHALE, wth nterbedded mestone ayers, moderate y weathered |
55—
56 5 443 =
Boring Terminated at 56.5 Feet
Stratification lines are approximate n-situ the transition may be gradual Hammer Type Automatic
Advancement Method Notes

Hollow Stem Auger

Abandonment Method
Backfilled with Auger Cuttings and/or Bentonite

WATER LEVEL OBSERVATIONS




RILL NG F RM / OPERATOR: DRILL RIG: TAT ON / OFFSET: XPLORATION D
HAMMER: AUTOMATIC-HAMMER — ALIGNMENT: —RM3B
CAL BRAT ONDATE: —jJJJJ— ELEVAT ON: L) €0B: —475/— PAGE
‘ NERGYR TlnI’L)' 1.0 . 10F2
MATERIAL DESCRIPTION ELEV | o SPT/ |\ ﬁec %AMPLE HP | GRADATION(%)—ATT 000T
AND-NOTES 47—t , LTIAY D 16 0-JOR— Gt Sl Gl o fwe CLASSIG) [ -
RA LROAD BALLAST | D~ T el & 41
1oy ‘wo.v - 1
BB NCOUNTERED P ~
(COBBLES ENCOUNTERED) L D-§ rzbs Lol L fow bt b Lot b e bow b= b dis
po o i 5
pog 3
o0\ | P
o | TFE1E3 |11 Jo |ss2 |- |- f- [- |- [- |- |- |- |-
b Y5202 = B
MEDIUM DENSE, BLACK, GRAVEL AND/OR STONE i 6 T
FRAGMENTS WITH SAND, SILT, AND CLAY, MO ST | -F7:[35 iz a7 ssa o |- - - - L] |- |- e hesw B
@7.5" COBBLES ENCOUNTERED. 5267 8 _f
VERY ST FF, BROWN, SILTY CLAY, LITTLE GRAVEL 1
TRACE SAND, MO ST (COBBLES ENCOUNTERED) ) b = 9 1! 6 19 (67 |Ss4 850 |- |- [- |- [- |- |- [- |19 |a6b(Vv)
e =10 8-
— H K
— ‘ =11
= ';_14 5 _|[16 (33 |sss Boo |- [- [- |- |- |- |- [- |0 |A6b(WV)
= . =
— 13— |
) S— I—.
— t“jgen 21 |s8" |ss8 qooels |2 | | ls Je | e |95t Aes
5192 151 °
VERY STIFF, MOTTLED BROWN AND GRAY, SILTY
CLAY, TRACE GRAVEL, LITTLE SAND, DAMP (COBBLES
ENCOUNTERED) . SS-7 ]3-00 =l ol L1 il ol ‘ - |2 |A-5b(V)
bj&&% 1 1 i l
VERY ST FF, BROWNISH GRAY TO BROWN, SILT AND 7
CLAY, TRACE GRAVEL, TRACE SAND DAMP / o dail o Lo Lo e e 1o fa Dbt Dietin
21': COBBLE ENCOUNTERED / ‘
¢ sso 45 |- [- !- - |- '||‘|' 18 |a-6a(V)
d S T T T T T1 T
HARD, BROWN AND GRAY CLAY, L TTLE GRAVEL, s
L TTLE SAND SOME S LT, MOIST $S-10 11'25 o o] 5 o 8 S5 O 21 A76(V)
L
8811 200k |- |= = |« |- |= |= e Nrem
@26' - 29: COBBLES ENCOUNTERED |
Al

L

g
N














