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Figure 2.1-1 

Location of Site within the State 
of Kansas 
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Location of Site within Coffey 
County 
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Property Owned By Applicant 
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Transportation Network near the 
Site 
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1970 Resident Population 0 to 10 
Miles 
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Figure 2.1-10 

1980 Resident Population 0 to 10 
Miles 
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Figure 2.1-11 

1990 Resident Population 0 to 10 
Miles 
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2000 Resident Population 0 to 10 
Miles 
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Figure 2.1-13 

2010 Resident Population 0 to 10 
Miles 
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Figure 2.1-14 

2020 Resident Population 0 to 10 
Miles 
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Figure 2.1-15 

1970 Resident Population 10 to 50 
Miles 
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Figure 2.1-17 

1990 Resident Population 10 to 50 
Miles 
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Figure 2.1-18 

2000 Resident Population 10 to 50 
Miles • 
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Figure 2.1-19 

2010 Resident Population 10 to 50 
Miles 
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Wind Storms by One-Degree 
Squares, 1955-1967 
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Seassonal Inversions and 
Isothermal Maps 



NOT~~OPLEH LINES DESIGNATE DEPTHS 
IN HliNDOEDS OF METERS. 
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WIND c:PEE:OS ANO POTENTIAL FOR URBAN 
AIR PCILLUTION THROUGHOUT THE CONTIGUOUS 
UNITED STATES. U.S. ENVIRONMENTAL PRO· 
TECTION AGENCY NO. AP-101, p. 32-35. 
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Figure 2.3-11 

Isopleths of Seasonal Mean 
Afternoon Mixing Depths 



ANNUAL MORNING MIXING HEIGHTS 

24 

20 

,, 
ANNUAL AFTERNOON MIXING HEIGHTS 

NOTE: ISOPLETH LINES DESIGNATE DEPTHS IN 
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UNITED STATES. U.S. ENVIRONMENTAL PROTECTION AGENCY, 
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Figure 2.3-12 

Isopleths of Annual Mean Mixing 
Depths 
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Figure 2.3-15 

Wind Frequency Distribution in 
Percent - 3 Years Combined 
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Figure 2.3-16 

Wind Frequency Distribution in 
Percent - 6/1/73 - 5/31/74 
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Figure 2.3-17 

Wind Frequency Distribution in 
Percent - 6/1/74 - 5/31/75 
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Figure 2.3-18 

Wind Frequency Distribution in 
Percent - 3/5/79 - 3/4/80 
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Figure 2.3-19 

Fogging and Icing Analysis Grid 
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FIGURE 2.3-20a 
DIAGRAM OF SOURCE AND 

RECEPTOR LOCATIONS 
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Figure 2.3-21 

Topographic Features within 5 
Miles of the Plant Site 
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Figure 2.3-22 (Sheet 1 0 f 4) 

Topographic Cross-Sections ·within 
5 Mile Radius of the Site 

NOTES: CROSS SECTIONS CORRESPOIW TO RADIALS SHOWN 
IN FIGUHE 2.3-21. VERT I CAL EXAGGERATION 
EQUALS '•D. 
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Figure 2.3-22 {Sheet 2 of 4) 

'l'opographic Cross --Sect ions vdth in 
[" 
.) Mile Radius of the Site 

NOTES: CROSS SECTIONS CORRESPOND TO RADIALS SHOWN 
IN FIGURE 2.3-2\. VERT I CAL EXAGGEHATION 
EQUALS i10. 
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Figure 2.3-23 

Topographic Features within 50 
Miles of the Plant Site 
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Meteorological Tower Plot Plan 
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Grading and Drainage Sections • 
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Figure 2.4-10 

Flood Areas and Profiles, Neosho 
River Mile 326 to Mile 332 
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Figure 2.4-12 

Discharge Frequency Curve for 
John Redmond Dam •• 
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PMP Storm Distribution 
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Natural Conditions 
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1-Hour Unit Hydrograph for Sub-
Basin Drainage Areas 
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Figure 2. 4-17 

100-Year and PMF Hydrograph Under 
Natural Conditions 
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Figure 2.4-18 

PMF Hydrographs (Modified 
Conditions) 
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100-Year and Standard Flood 
Hydrographs (Modified Conditions) 
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Cooling Lake Area 
Curves 
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SERVICE SPILLWAY PLANS 
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Figure 2.4-22 

Spillway Rating Curve 
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Figure 2.4-23 

Lake Water Level Variation with 
Time from Flood Routing Analysis 
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Standard Project Flood 
Hydrographs 
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Rates 
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Figure 2.4-31 

Discharge Rate at the Damsite 
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Control Stations along the Neosho 
and Cottonwood Rivers 
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Figure 2.4-33 

John Redmond Dam Failure Flood 
Translation 
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Council Grove Dam Failure Flood 
Translation 
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Figure 2.4-35 

Marion Dam Failure Flood 
Translation 
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Cedar Point Dam Failure Flood 
Translation 
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Figure 2.4-37 

Flood at Junction of Cedar Creek 
and Cottonwood River 
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Figure 2.4-39 

Flood at Junction of Neosho and 
Cottonwood Rivers 
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Figure 2.4-40 

Multiple Dam Failures Flood 
Translation 
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Figure 2.4-41 

Multiple Dam Failures with 
Standard Project Flood 
Translation 
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Figure 2.4-42 

Maximum Flood Stages of Neosho 
River near the Wolf Creek Dam 
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Figure 2.4-43 

Auxiliary Spillways 
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Figure 2.4-44 (Sheet 2 of 2) 

Auxiliary Spillway Plans 
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Figure 2.4-45 

Tailwater Rating Curve, Wolf 
Creek Darn 
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Figure 2.4-46 

Low Flow Frequency Duration 
Curves for Neosho River at John 
Redmond Damsite 



1090 

t-
w 
w 
IL 

~ 

z 1080 
0 
t-
<( 

> 
w 
..J 
w 

w 
~ 

1070 <( 
..J 

Cl z 
..J 
0 
0 
0 

1060 

JAN JAN JAN JAN JAN JAN JAN JAN JAN JAN JAN JAN JAN JAN JAN JAN 

1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 

NOTE: ONE UNIT AT 100% AVERAGE ANNUAL LOAD FACTOR. 

• • 

Rev. 0 
WOLF CREEK 

UPDATED SAFETY ANALYSIS REPORT 

Figure 2.4-47 

Simulated Cooling Lake Drawdown 
Analysis - 1951-1959 
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Figure 2.4-48 

Ultimate Heat Sink, Intake 
Channel Sections 
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Figure 2.4-49 

Location of Sounding Stations in 
Ultimate Heat Sink 
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Figure 2.4-50 

REFERENCE: 

FIFTY-FOOT TOPOGRAPHIC CONTOURS FROM U.S. GEOLOGICAL 
SURVEY QUADRANGLES FOR NEW STRAWN ( 1971); 0Tltll1WA 
(1970), WAVERLY SE (1971), ALICEVILLE (1971}, 
BURLINGTON (1971} AND JOHN REDMOND DAH (1966}; 

Water Table Contour Map within 5 
Miles of the Site 
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Figure 2.4-51 

Generalized East-West Cross-
Section through Plant Site 
Showing Potentiometric Water 
Levels 
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Figure 2.4-52 

Well Inventory within 5 Miles 
Relative to Coolin~ Lake and 
Property Boundary 
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Figure 2.4-53 

Municipal Ground-Water Supplies ~ 
within 20 Miles of the Site 
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Figure 2.4-55 

Location of Piezometers, ESW-, 
HS-, and P-Series Borings 
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Figure 2.4-56 (Sheet 1 of 18) 

Variations of Water Levels in 
Piezometers 
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Figure 2.4-56 (Shee~ 2 of 18) 

Variations of Water Levels in 
Piezometers 
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Figure 2.4-56 (Sheet 3 of 18) 

Variations of Water Levels in 
Piezometers 

Rev. 0 



I -1, ,_, 

OVIRIU"DIN-
/090 TOOONTO 

1080 --- .. -- . 

i 

/060 

1060 

107'0 

/060 

1050 

-·· -- ----- r 
I 

L 
I 
I 
' ----------------
I ·-··· ,_, I 

-··r·· 
HEE&Nllll- 1 

kAO~i~::tl\""'1 
--;- ···--~ - j 

I 

I . . . ··-·-·- _______ .. _____________ -· --

. ----------{-- ~---. . . I . , 
I 

··- ---·- ·-- ~ 

; ~ : : 
! ! 

! 
' .. , 
~ 
l 

/040 
- 1. .. ~---~- ;I !. ---~- _'; l_ :~--~ ~i -~ i ~ 

;:o r s . .. ;•J 74 

• 

... :~· -=------- --~-:-·-~ . t~ - l ! : ' l 

-.-: 1_; . . ; '1 t ~ h- ~; ~ ~ :t-
: -.! ! ! .. ' ; 

.u ~ .~.Jc__,_~l_x~:~ -- ~-\:·]_~;i _ _Li_~Il=~.l~ ~C~-&-·;·-§·-~ ~ ~-T~ ~ l; 

7D ·~ . . ll 

• 

Rev. 0 

WOLF CREEK .. 
DPDATED SAFETY ANALYSIS REPORT 

Figure 2.4-56 (Sheet 4 of 18) 

Variations of Water Levels in 
Piezometers 
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Figure 2.4-56 (Sheet 5 of 18) 

Variations of Water Levels in 
Piezometers 
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GEOLOGICAL SURVEY, UNITED STATES, . 
VASIIINGTDH D.C.; 1961. 

I. liiE NI1118ERS ON lilt FIGURE CORRESPOND TD 
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• 
EXPLANATION OF TEST DATA SYMBOLS 

ll LIQUID LIMIT 
PL PLASTIC LIMIT 
PI PLASTICITY INDEX 
0 DRY DENSITY (POUNDS PER CUBIC FOOT) 
Om MAX HIUH DRY DEUS ITY (POUNDS PER CUBIC FOOT) 
W MOISTURE CONTENT (PERCENT) 
Wo OPTINUM MOISTURE CONTENT (PERCENT) 
S SHEIIR STRENGTH (POUNDS PER SQUARE FOOT) 
Sp PEAK SHEAR STRENGTH (POUNDS PER SQUARE FOOT) 
Sy YIELD SHEAR STRENGTH (POUIIDS PER SQUARE FOOT) 
P CONF IN lNG PRESSURE (POUNDS PER SQUARE INCH) 
Q UNCOUF I NED COI~PRESS IVE STRENGTH (POUNDS PER SQUARE FOOT) 
E I~ODULUS OF ELASTICITY (POUNDS PER SQUARE INCH) 
ld SLAKE DURABILITY IUOEX (lVIO CYCLE TEST) 
Kr RECOHPACTEO PERMEABILITY (CEIIT I METERS PER SECOND) 
Ku PERI·IEIIB I LITY OBTAI NED FROM UNO I STURBEO SAMPLE 

(CENTIMETERS PER SECOND) 

~ 

~ .. 

I* RESULTS or PARTICLE SIZE ANALYSES ARE .SHOWN 
ON FIGURE 2.5-90 

2* CONSOLIDATION CURVES ARE SHOWN ON FIGURES 
2.5-88a THROUGH 2.5-88j. 

3* CLAY MINERALOGY IS SHOWN IN TABLE 2.5-43 

4* SWELLING POTENTIALS ARE AVAILABLE IN TABLE 
2.5-44 

5* RESULTS OF RESONANT COLUMN TESTS ARE 
PRESENTED IN TABLES 2.5-40. 

6* RESULTS OF DYNAMIC TRIAXIAL TESTS ARE 
PRESENTED IN TABLE 2.5•42 AllrJ ON FIGURE 
2.5-92. 

5~ PERMEABILITY OBTAI NED FROM BOREHOLE PRESSURE TESTS. 
~~ 
~ HORIZONTAL SOLID LINES SEPARATE TESTED INTERVAL. 

f---
ZERO (0) VALUES INDICATE NO WATER WAS LOST DURING 
PRESSURE TEST lNG. 

90% PERCENT RECOVERED INDICIITES TOTAL AMOUNT OF CORE RECOVERED 
FOR EACH RUN, EXPRESSED AS A PERCENTAGE OF THE TOTAL LENGTH 
OF THE CORE RUN, 

RQO ROCK QUALITY DESIGNATION 
A MOOir!EO CORE RECOVERY PERCUITAGE IN ~IHICII All THE 
PIECES or SOUND CORE OVER 4 INCHES LONG ARE COUNTED 
AS RECOVERY. THE MODIFIED SUM OF CORE RECOVERED IS 
THEN EXPRESSED AS A PERCENTAGE OF THE TOTAL LENGTH OF 
THE CORE RUN. 

EXPLANATION OF SYMBOLS FOR SAMPLES 

I 
INDICATES TilE NUMBER Of BLOWS REQUIRED TO DRIVE A STIINOARO 
PENETRIIT ION TEST SAMPLER I FOOT WITH A 140 POUND HAM11ER FALLING 
30 INCHES 

13 II INDICATES OEPHI OF STANDARD PENETRATION TEST (2" 0.0. 
SPLIT SPOON SAMPLER) 

I 
INIJICATES THE NIIHBER or BLOWS REOIIIREO TO DRIVE A DANES & 
MOORE TYPE U SAMPLER I rooT WIH1·A. )110 POUUO 11/IMI·I[R fAlliNG 
24 INCHES 

13. INDICATES OEPTil OF SIIMPLE OATIIINEO HITH 01\11ES & IIOORE TYPE 
U SAI\PlER (3.25" 0.0. 2.'•2" 1.0. SPLIT SPOON SI\11PLER) 

P INDICATES SAMPLER PUSHED TO OBTAIN SAMPLE 

0 INDICATES DEPTH or SAMPLING ATTEMPT WITH NO RECOVERY 

1!1 INDICATES DISTURBED SIII1PLE; OU TEST PIT LOGS INDICATES 
ZONE or GRAB SAHPLE 

INDICATES SAMPLE OBTIIINEO BY CORIIIG WITil II 2-3/8 INCH 
INS I DE 0 IAHETER DEIHl! SON SAHPLER 

INDICATES SAMPLE OBTAINED BY PUSHING A 3 INCH INSIDE 
DIAMETER SHELBY TUBE 

WOLF CREEK 

• 

Rev. 0 

UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-32 (Sheet 1 of 2) 

Explanation and General Notes for 
Boring and Test Pit Logs 



!!Qill. 
ELEVATIONS REFER TO U.S.G~S. DATUM. 
VUGS INDICATES THE ESTIMATED RATIO OF VUGGED CORE 
SURFACE AREA TO TOTAL CORE SURFACE AREA. 

SANDSTONE 70% INDICATES THE VISUALLY ESTIMATED PERCENTAGE 
OF SANDSTONE BY VOLUME TO THE TOTAL VOLUME OF !HE CORE 
OVER THE INTERVAL INDICATED. 

60° REPRESENTS 60 DEGREES MEASURED FROM A PLANE PERPENDICULAR 
TO THE LONGITUDINAL AXIS OF THE CORE. 

OCCASIONAL REPRESENTS 0 TO 10 PERCENT BY VOLUME 
NUMEROUS REPRESENTS 10 TO 50 PERCENT BY VOLUME 
CLAYEY REFERS TO SHALES WHICH HAVE BEEN ALTERED BY WEATHERING 

OR .GROUNDWATER ACTION, USUALLY ALONG THIN, HORIZONTAL 
BEDDING PLANES. THE ALTERATION HAS DEGRADED THE SHALE 
INTO CLAY PARTICLES, THEREBY SIGNIFICANTLY REDUCING 

__ THE STRENGTH IN THE CLAYEY AREAS. 

BEDDING TERMINOLOGY 

THINLY LAMINATED - LESS THAN 0.001 FOOT 
LAMINATED - 0.001 FOOT TO 0.01 FOOT 
THIN BEDDED • 0.01 FOOT TO 0.1 FOOT 
MEDIUM BEDcrEO - 0.1 FOOT TO 1.0 FOOT 
THICK BEDDED - GREATER THAN 1.0 FOOT 

WEATHERING TERMINOLOGY 

SLIGHTLY WEATHERED ROCK IS SLIGHTL~ DISCOLORED 
WITH A SLIGHTLY LOWER 
STRENGTH THAN UNWEATHERED 
ROCK. 

MODERATELY WEATHERED ROCK IS CONSIDERABLY DIS· 
COLORED WITH A SIGNIFICANTLY 
LOWER STRENGTH. THAN UNWEA-
THERED ROCK •. 

HIGHLY WEATHERED ROCK IS DISCOLORED AND 
WEAKENED SO INTENSELY THAT 
2·1NCH DIAMETER ROCK CORES 
CAN BE BROKEN READILY BY 
HAND. \vET STRENGTH IS 
USUALLY MUCH LOWER THAN 
DRY STRENGTH. 

WOLF CREEK 

Rev. 0 

UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-32 (Sheet 2.of 2) 
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~(!~·;~~~· 

.. OitC 't"A"' 5()% 
or llt.iTCRIA\.. lS 

~V~K~~Zt 

~~~'~i:

GR~~~rL~ Y 
5·:1~5 

SILTS 
ll'ID 

CLAYS 

SILTS 
A'I/:J 

Cl..A"''S 

Cl..i:.::~ ~'\,; • .:_,:. 
\L I 'r j-. ~ :" ~,. 

r '"' .. ; 

L.IQVI:J o.IVI't 
~ , ...... , ;.:, 

GC 

sw 

SP 

ML 

MH 

CH 

OH 

PT. 

DESCRIPTIONS 

,..:. :.vt~,. !1 .... .:. <'C:~o. • 
)>~ ·.;.. •' I A Tt..•• t '.., ,. : ': ~"!. \;11< 
:-.. r t:,t1! 

P:,"-~;._y,.,_,,a:o.Z,~o,;,.. ,i<A-Vt.:,..~,.:ifi.,l<f't\.• 

SA,.., Wt~Tu..:t:;., ~t.ITT!.i: OR 

!.I;,. T'r GiiiAVt'-'S. Gl•vtl."' o;..a.t..C• 
::.1.,. T lloll :lloJ'tt$ 

tl..•"t" Gll.t.Vtl..~. ,a ... vc.~.-~•"~o
c~•v ~ L(l\.Jitt.~ 

•LI.t.-Go8.APtP S.At>.l)~, GJiiA-..t.I.I..Y 
$.t.irtiJ~. !,.Jflt..C ;;\R NO rlt.OC$ 

0'-Vfl!.. Y-~•A.'-'CP $ANt)~ 1 WRAVlt,." 't 
!i!AhliJ~. 1.1 Th.t 00. "C F ltcC.S 

l"o(.•I\:.OAt•dC: >H.:'~ M~D vt, .. v rnH 
S,.u~o:::~, RVC~~:. (I,.•:J\JA, ~li.TV OR 
Ct..Jl'!~ r IS( ~A.~:l!> 0k Ci,.AYt'! 
!>1 !:, twtl.,. ~ll~totf Pt.ASTICITY 

~~va._ ...... ,; c~.. ... .,.s. ,jr L,Q!Ill n .. .-c:•u~~o~ 

PL..r.STICITY, VRAV[,.!..Y CLAYS, 
SANttY CL.t.Y$, ~ti,.T'I' CI..AV$ 1 \,(A~ 

A'\"::0 

Sll.f:f Af•:J Cli.O#.U~1C 
~II..TY .: .. .ra.v;, t.r ... v.-. P1.J.~Tft;'1'tY 

l: • .,ittt~.C.I.OI(; :.ti..T~t YIC;..;.1,.,:. ... ~ '-''-
;:.I,Uv'.'O:.C~.,.;~ rtt~~:t ~AN:J CR 
S I'\,. T'r $01 :,.~ 

JtwOR\l.A-.tC CLAv-:. or HIGrt 
;tt.,AS,TICIT'r'. rAT ,;\,AYS 

OltG&NIC Ct.AYS or MtDIU'-' TO MtGM 
Pt..A.STICITY, C.H~.:;.Ar.IC S.H..TS 
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U!. ,_ LL ; 47.0S 
1'\. • Z%.81: 
~I • 24.2S 
II • 25,$X 
0 • 97.8 pcf 

10 '-~· s • s. 9" ,.,. 
II • ZZ.IS 
: :·l~~s~~~·9cm~ 

IC 
16 ·- l...l' t• 

II • 20,2S o • 101 .2-.pcf 

,_ .l!.:S.'Z. 
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BORING 8•1 
SUit,AGE !LEVATION 1011.1 
CDOUIUTU1 I 567"S.I r zaoauz.J 

DE$CIIIn'ION$ 

MOTTLED GRAY AND LIGHT BROliN S I L TT CUT Ill TN TRACE 
OF SAND AND TRACE OF ROOTS· 

MEHlER 

GRADES MOU SAND. 
ROOTS GUO£ OUT· 

CU.TET SAND LENS£ AT 19.0' 

SHALE: MEDIUM DARK GAAT: LOCALLY CUTET: THINLY LAMINATED: 
~ERIEDOED WITH SANDSTONE: LIGHT GAAT: FIN£·\,~AI"[~: 

LOC&LL Y tALCAREOUS: OR I AI I EO TO MEDIUM IEDO'EDt AUO 
SILTSTONE: MEDIUM DARK GAAT: MICACEOUS: L»>INATED TO 
A£0 I OR BEDDED. 

SANDSTONE 70S AND SILTSTONE IDS FROM 22.3' TO 26.2' 

u:sm:~ lSi m ~:m'Trg:f ~~ ~~= ~u: i~ H:~: 
0. I' SOFT CLATET SHALE LATER AT 31. 7' 
SAIIOS'TONE 60S AND SILTSTONE lOS nlOM l2.8 1 TO 33.8' 

O.I'SOFT CLATET SHALE LAYER AT ll.6' 
SANDSTONE lOS AND SILTS'TONE 25X nlOM 33.8' TO 42.9' 

SANDSTONE 401. AND SILTSTONE lOS nlOM 42.9' TO 47.6' 

SANOS'TONE 10% AND SHALET SILTS'TONE 40'f. nlOM lo7.6' TO 61.8' 

SANOS'TONE LESS 'I:HAN 5S AND SHALET SILTSTONE 50S FRQM 61.8' 
T082.2'. 

NUHEPOUS SOFT CLATET SHALE LAYERS FROH 65.8' TO 68.0' 

IOftOING CONT INU£01 Rev. 0 
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L.ABORATORY za: 0 iO "'"' TEST DATA ::l u> 0 

~8 a: 
"' ... .., 
~ a: 

. 
0 98 5~ 

80 -

85 - 0 9~ 57 

90 -
100 49 

- 0 

100 -

96 90 

105 - 0 

110 -

• 100 76 

- t.9xlo·• 115 

120 -
100 59 

125 - 1.1x1o·• 

130 -
100 40 

135 - 3.9xlo-• 

140 -
100 30 

145 - I.Oxlo-a 

150 -

• 

r-- 940 

r-- 935 

r- 930 

r- 925 

r-- 920 

r- 915 

r- 910 

r- 905 

f- 900 

f- 895 

f- 890 

f- 885 

r- 880 

f- 875 

._ 870 

BORING B-1 CONT. 

SYMBOLS OESCRtPrtONS 

NUMEROUS SO'i CLAYEY SHALE LAMINAE rRO". 76.1.' TO 7S 0' 

NUMEROUS SO'i CLAYEY SHALE LAMINAE rROM 80. 5' TO BJ 9' 
ROBBINS HEHHR 
~: HEOIUH DARK GRAY: THINLY LAMINAl£0. 

OCCASIONAL SOrT CLAYEY SHALE LAMINAE FROM 93. I' TO 96.9' 

DC CAS IONAL 0. 0~' TO 0. I~· PALE YELLOWISH· BROWN DOLOMITIC 
CONCRET l~'lS GRADE IN AT I 03. 9' 

BROKEN ZONE rRO"· 106.7' TO 107.1' 
LIMESTONE: OLIVE GRAY: VERY SHALEY: rOSSillrEROUS: THIN TO 
-.mrTUM BEDDED. 
SHALE: DARK GRAY: SLIGHTLY CARBONACEOUS: THINLY LAMINATED: 
--OCCASIONAL 0.05' TO C. 15' PALE YELLOWISH-BROWN DOLOMITIC 

CONCRETIONS. . 

HASKELL MEMBER 
LIMESTONE: MEDIUM LIGI!T GRAY: riNE·GRAINED: roSSILIFEROUS: 
---m"rn TO THICK BEDDED: SHALEY IN BASAL 0.3'. 

VI NLANO MEMBER 
SHALE: DARK GREEN ISH·GRAY: CLAYEY: VERY CALCAREOUS: LAMINATED 

6gc!~:~N:fo~gg: s~~Ei~~~~g~gu~R~~T~mR F~o~' i 19 7' TO 
121. 7' 

WESTPHALIA MEMBER 
LIMES1uNE: coGHT OLIVE GRAY: 70l: FUSULINID 'FOSSILS: 101 
----,;1!'E'[NISH·GRAY SHALE PARTINGS: THIN TO THICK BEDDED. 

TDNGANOX IE MEMBER 
SANDSTONE: LIGHT GRAY: FINE-GRAINED: CROSS-BEDDED: LOCALLY 
~AREOUS: LAMINATED TO MEDIUM BEDDED: INTERBEDDED WITH 

SHALE: GREENISH-GRAY: LOCALLY CLAYEY: THINLY LAMINATED; 
'lll!r>ILTSTONE: MEDIUM GRAY: MICACEOUS: LAMINATED TO 
MEDI~. 

SHALE 30~ AND SILTSTONE "0'' FROM 130. 7' TO 136.3'; OCCASIONAL 
SOFT CLAYEY SHALE LAYERS FROM 132.8' TO 135. 7' 

SHALE 10~ AND SILTSTONE 10~! FROM 136.3' TO 151.9' 

(BORING CONTINUED) 
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:: .. ~ BORING B-1 CONT. ~= z~ 

~~ 
.... i::::~ 

.. ... 
U.8011ATOIIT ::; za: .. cc 

ii .... 
" §~ 

. ... 
~~ u> .. u TEST DATA : a:o c -z .. u ..... 
~~ :I .... ~I.;: i1~ .. a: 

~ 1: S'I'IIIDL$ DESC/ti~TIDNS liz 
1!10 

~ SILTSTONE: MEDIUM GRAY: MICACEOUS: LAMINATED TO THICK BEDDED: 
INI[kBEDDED WITH LENSES OF' SANDSTONE: LIGHT GRAY: 'lNE• 

• 
99 31 GRAINED: LOCALLY CALCAREOUS: CARINIIED TO THIN BEDDED. 

155- 19slo·• ~865 ~~~~~ SANDSTONE Ill% I'ROM 151. 9' TO 155.8' 
SANOSTON£ 8011: I'ROM 155.8' TO 156.8' 

II! 
SANDSTONE 2 ~ I'ROM 156.8' TO 160. 2' 

160- 1-860 SILTSON£ lOCI% I'ROM 160.2 1 TO 16lt.l' 

100 4e I DIS'TOUED SANDSTONE 50% I'RDM 161t. 3' TO 165.2' 

165- a.3slo·• ~8$$ 
SANOS'TONE 10% I'ROM 165. 2' TO 167.9' 

SANDS'TONE 75': I'ROM 167.9' TO 169.~' 

SANDSTONE 15': I'ROM 169.~' TO 178.8' 

170- ~8$0 I 100 11) ·--
i~~ 17$- ~845 

~~~~ 0 I STOAT ED SANDSTONE 50S I'ROM 178.8' TO 179.~' 
SANDSTONE 15'1: 'ROM 179.~' TO 183. 5' 

180- -HO 

~~~~~ CLAYEY BROKEN ZONE I'ROM 181. 0' TO 181 3. 

100 .. z 
CL,lYEY BROKEN ZONE niOM 183. D' TO 183. 5' s:z 
SANDSTONE 60'1: •ROM 183. 5' TO 18~. I' ~ !5 

18$- -835 SANDSTON£ 1~ 'ROM 184.1 1 TO 188.8' c 
0 

~ 
0 a: 
Ill .... 

SILTSTONE 100'1: I'ROM •88. a• TO 196.J' ell 
a: i ISO- ~830 ~ 

~ Q 

'00 9l "" ell • 196- -825 

I 
SANDSTONE 15% •ROM 196.3 TO 198.1' 

S IL TSTON£ 100% 'ROM 198.1' TO 205. 2' 

200- -820 600 'RACTURES AT ZOO. 4° AND 200.8' 

100 7'Z 

205- -815 DISTORTED SANDSTONE 60~ I'ROM 205. 2' TO 205. 9' 

SILTSTONE 100~ •ROM 205 .9' TO 240. 2' 

210- ~8/0 

I 100 •100 

215- ~805 

220- ~ (/()() §~~~ 
100 100 

~~~~~ 0 
225- ~7'95 (!OR lNG CONTINUED) Rev. 0 
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~~ ::; ..... 
L.ABORATORY za: .. iii ...... 

~~ TEST DATA : <J> 0 
11:0 a: 

~~ "' "'" a: ...... 
'- ~ 

a: 

225 
0 

230-
100 9~ 

235-

240-
100 66 

245-
89 84 

250-

255-
98 48 

260-

265-
88 II • 270-

275 

~ 
~ 
i:::~ 
~n~ 
~~ ,..,, 
'jgs STIIBOLS 

~7'90 

~7'85 

,.-78() 

'-775. 

-770 

-765 

-760 

-755 

-7'50 I 
745 

BORING B-1 CONT. 

DESCRIPTIONS 

700 FRACTURE AT 230.9' 

SANDSTONE 2 5',; FROM 2~0. 2' TO '" 1. O' 

SILTSTONE lOOt FROM 2~1.0' TO 2~8.3' 

300 FRACTURE AT 2~3. 0' 

SILTSTONE AND SANDSTONE BECOME INTERBEDDED WITH~ 
'IEOIUM OARK GRAY: THINLY LAMINATED. 

SANDSTONE 10% AND SHALE 10% FROM 2~8.3' TO 270.0' 

0.06' CLAYEY BROKEN LAYERS AT 251.0' AND 251.9' 

f.OO SLICKENSIDED FRACTURE AT 252 .. ~' 
300 SLICKENSIDED FRACTURE AT 252.9' 

6C0 FRACTURE AT %55'. 2' 

NUMEROUS 20° TO ~ S0 .SLI CKENS I OED FRACTURES FROM 2 56. 0' TO 
260. 2' 

30° FRACTURE AT 261. ~' 
600 FRACTURES AT 261.6' AND 262.0' 

NUMEROUS son C(AYEY SMALE LAYERS FROM 263.3' TO 272.3' 

SHALEY SILTSTONE 50:1: AND SHALE 50% FROM 270.0' TO 272.3' 

BORING COMPLETED AT 272.3 FEET ON 7-4-73. 
CAS lNG USED TO A DEPTH OF 22.3 FEET. 
GROUNDWATER LEVEL RECORDED AT 7,0 FEET ON 7·5•73. 
THIRD PIEZOMETER INSTALLED AT AN INTERVAL F.ROM 
2~.0 FEET TO ~.0 FEET ON 7·18·73. 
SECOND PIEZOMETER INSTALLED AT AN INTERVAL FROM 
118,0 FEET TO 125.0 FEET ON 7·18-73. 
FIRST PIEZOMETER INSTALLED AT AN INTERVAL FROM 
130.0 FEET TO 272.0 FEET ON 7·18-73. 
PIEZOMETER READINGS ARE PRESENTED ON TABLE 2.~·29. 

I I 
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Zll: 0 L.ABOR.\TORY m: ...... 

TEST DATA 
.... u> a 
i! 11:0 "' wu ...... ... "' ... 

~ ::? 
;!: 

.::~ !~:~ §~ ... 
~~ ~~ 
~ ..... Iii~ 

1065 
19 I 

--5 261 
1119'1 

/060 

,_ 10 
24 0 

1055 

i-15 
83 23 /050 

,_ 20 
1045 

25 ,_ 

100 liS /040 

,_ 30 
/035 

,_ 35 
97 55 1030 

,_ 40 
1025 

·-45 
100 0 1020 

,_ 50 
1015 

92 0 
·-55 

1010 

,_ 60 
100 44 /005 

65 -
/000 

70 -
100_ 2S 

995 

75 -

BORING B-2 
SURFACE EL.EYATION 1067.0 

COORD I NATES 1 N 573886.5 E 2805178.~ 

SYMBOLS DESCRIPTIONS 

BROWN S'IL TY 

LIMESTONE; LIGHT GRAY ANO LOCALLY WEATHERED TO YELLOWISH· 
BRowN; FINE-GRAINED: FOSSILIFEROUS; SLIGHTLY WEATHERED: 
THIN TO MEDIUM BEDDED. 

HEEBNER MEMBER 
SHALE: GRAY I SH·BLACK; CARBONACEOUS: CLAYEY: HODERATE TO 
--.rrGHLY WEATHERED; THINLY LAMINATED• 

LEAVENWORTH MEMBER 
LIMESTONE; MEDIUM GRAY: FINE-GRAINED: FOSSILIFEROUS; THIN 

10 MEDIUM BEDDED· 
SNYDERVILLE MEMBER 

SHALE: MEDIUM GRAY AND LIGHT OLIVE GRAY: CLAYEY: VE~Y 
----rln.CAREOUS: LOCALLY FOSSILIFEROUS: THIN To ,..EDI!.'f' ~EOnED· 

70~ FRACTURE AT 16.3' 
45 FRACTURE AT 16.8' 
.I' LIMESTONE LENSE AT 20.2' 

TORONTO MEMBER 
LIMESTONE; LIGHT GRAY TO VERY LIGHT GRAY; LOCALLY WEATHERED 

16 GkAY ISH-ORANGE ALONG SHALE PARTINGS: FINE-GRAINED: 
FOSSILIFEROUS WITH FOSSIL FRAGMENT BEDS: THIN TO THICK 
BEDDED. 

f'fJDERATELY WEATHERED TO DARK YELLOW I SH•BROWN WITH 15% PINPOINT 
VUGS FROM 24.3' TO 25.7' 

SHALEY FROM 28.9' TO 31.5' 

.07' GREENISH-GRAY CLAY LAYER AT 30.6' 

.·1' SOFT CLAYEY SHALE LAYER AT 31.4' 
SLIGHTLY WEATHERED FROM 31.5' TO 32.8' 

SHALE: GREENISH-GRAY TO MEOIUM OARK GRAY: LOCALLY VERY CLAYEY: 
---rlfiNLY LAMINATED. 
SOFT CLAYEY SHALE LAYERS FROM 36.5' TO 37.4' AND FROM 38.2' 

TO 38.4' 
SHALE: MEDIUM GRAY; CLAYEY; THINLY LAMINATED; INTERBEDDED WITH 
---n-NDSTONE: LIGHT GRAY; FINE-GRAINED; SILTY: LOCALLY 

eAleAR£o0S: LAMINATED TO THIN BEDOED, 
SANDSTONE 10% FROM 39. I' TO 42.0' 
SANDSTONE 40% FROM 42.r' TO 48.5' 

BROKEN ZONE FROM 46.6' TO 46.9' 

SANDSTONE IC% FROM 48.5' TO 54.1' 

SOFT CLAYEY SHALE ZONE FROM 53.0' TO 54. I' 
SANDSTONE GRACES OliT AT 54. I' 
CARBONACEOUS SHALE .FROM 54. I' TO 55.0' 

WILL lAMS BURG COAL BEO _ 
COAL; BLACK: S~AL EY: THIN BEDDED. 
~E: GREENISH-GRAY: CLAYEY: VERY CALCAREOUS: LAMINATED TO 

70° I ~~~c~5~~E~ T 55. 6' 

AMA20 N I A MEMBER 
LIMESTONE: L:GHT GREE~ISH·GRAY: SHALEY: FINE-GRAINED: 

FOSS Ill FERO'.'S; INTERBEDDED WITH LAYERS OF SHALE; GREEN 1 SH· 
GRAY: CALCAREOUS: CLAYEY: THINLY LAM1NATED-.--

SHALE LAYER fROM 61.7' TO 63.6' 

I RELANO MEMBER 
SHALE: MEDIUM GRAY TO MEDIUM DARK GRAY: CLAYEY: THiflLY 
-urflffiATEO; INTERBEDDED WITH SANDSTONE; LIGHT GRAY: VERY 

FINE-r.RAINED: LOCALLY CALCAR'£ll'IJST'TitRI~ATED TO TH!~: BEODEO. 
VERY CLAYEY WITH 10% SANDSTONE FRr.M 67,0' Tr. r.!' 
SANDSTONE lOX FROM 7C.I' TO 76.0' 
NUMEROUS SOFT CLA"EY SHALE LAYERS FROM 71.2' TO 72.5' 

(BuRIN<; CO~TINUED) 
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"' wu 
a: Q.W .. a: .. 

,_ 80 
100 34 r-

85 -

90 -
97 ~ -

95 -

100 -
99 17 1-

/05 -

1/0 -
100 27 r-

115 -

• 120 -
100 22 -

125 -

130 -
99 34 r-

/35 -

140 -
100 5 r-

145 -

/50 -

• 

990 

985 

980 

975 

965 

960. 

955 

95o 

945 

940 

935 

930 

925 

920 

BORING 8-2 CONT'D 

SYI/60LS OESCRII"riONS 

SANDSTONE 30% FROM 76.0 1 TO 79.2 1 

SANDSTONE 10% FROM 79.2 1 TO 80.3 1 

COAL; BLACK; SHALEY; LAM I HATED TO THIN BEDDED. 
'Silltt."E; MEDIUM GRAY TO MEDIUM DARK GRAY; THINLY LAMINATED; 
---rnTERBEOOEO WITH SANDSTONE; LIGHT GRAY; F INE·GRA I NED; 

LAMINATED TO MEDimrurD'Im!; AND SILTSTONE; MEDIUM GRAY; 
MICACEOUS; LAMINATED TO MEniUM B~ 

SHALE 100% FROM 81.0 1 TO 82.~ 1 

SANDSTONE .85% AND SILTSTONE 10% FROM 82.~ 1 TO 89.2 1 

SANDSTONE 30% AND SILTSTONE 65% FROM 89.2 1 TO 91.3 1 

SANDSTONE 10% AND SilTSTONE 40% FROM 91.3 1 TO 98.7' 
NUMEROUS SOFT CLAYEY SHALE LAYERS FROM 89.2' TO 9~.6' 

NUMEROUS SOFT CLAYEY SHALE LAYERS FROM 96.8' TO 98.3' 

SANDSTONE 20% AND SILTSTONE 75% FROM 98. 7 1 TO 99.2 1 

SANDSTONE 90% AND SILTSTONE 5% FROM 99.2 1 TO 99.6 1 

SANDSTONE 10% AND SILTY SHALE 85% FROM q9,6 1 TO 99.9 1 

SANDSTONE 10% AND SILTSTONE 85% FROM 99.9' TO 112.7 1 

NUMEROUS SOFT SILTY CLAYEY SHALE LAYERS FROM 102.5 1 TO 10~.3 1 

70° FRACTURE AT 10~.2' 

f~BK~~A~~~~EF:~M 1 6~~jf TO 105.7
1 

NUMEROUS SOn SILTY CLAYEY SHALE LAYERS FROM 106.5 1 TO 107.0' 

CLAYEY ZONE FROM 108. 5' TO 109~ 7 1 

SANDSTONE 60% AND SILTSTONE 35% FROM 112.7 1 TO 112.9 1 

SANDSTONE 10% AND SILTSTONE 85% FROM 112.9' TO 113.1' 
SANDSTONE 95% FROM 113.1' TO 113.8 1 

50° SLICKENS IDEO FRACTURE AT 113.5 1 

~~YD~m~E~~fo~~D C~!~ T~1~~~08~A~;~~E 'ln; 5:~ 1 l1.
7 

• 
71 

1. 2 1 CALCAREOUS SANDSTONE LAYER WITH INTERBEDDED, D ISTORTEO 
NON-CALCAREOUS, CARBONACEOUS, SHALEY SILTSTONE AT 117.7' 

SANDSTONE 10% AND SilTSTONE 85% FROM 1 18.9' TO 128.0 1 

NUMEROUS SOFT CLAYEY LAYERS FROM '118. 9' TO 120. 11 

0.~ 1 CROSSBEDDED SANDSTONE LAYER WITH INTERBEDDED CARBONACEOUS 
SILTSTONE PARTINGS AT 121.7 1 

BROKEN ZONE WITH IRREGULAR VERT I CAL FRACTURE FROM 121.9 1 

TO 122.2 1 

NUMEROUS 'SOFT CLAYEY LAYERS FROM 12~. 2 1 TO 124. 5 1 

O. 5' son CLAYEY LAYER AT 126.0 1 

SANDSTONE 3~% AND SILTSTONE 65% FROM 128.0 1 TO 133.4 1 

SANDSTONE 60% AND SILTSTONE 35% FROM 133.4 1 TO 1~8.2 1 

OCCASIONAL SOFT CLAYEY LAYERS FROM 139.0 1 TO 1~0.0 1 

0.35 1 CALCAREOUS SANDSTONE LAYER AT I~ 1. 7' 
NUMEROUS SOFT CLAYEY LAYERS FROM 1~2. 11 TO 148.3 1 

SANDSTONE 50% AND' SILTY SHALE 50% FROM 1~8.2 1 TO 149.7' 
SANDSTONE 20% AND SILTY SHALE 75% FROM 1~9.7 1 TO 156.5' 
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~! 
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~ "' 

-9/5 
100 4 

/55 -
910 

160 -
96 74 - 905 

/65 -
900 

170 - 100 tOO 

~ 895 

175 -
100 '5T 

~ 890 

180 -
~ 885 

185 -
~ 

100 B4 880 

190 -
..... 875 

195 -
-99 57 870 

200 -
865 -, 

205 -
~ 

100 33 860 

210 -
~ 855 

215 -
~ 

100 0 
850 

220 -
~ 845 

225 -

BORING ·e-2 CONT'D 

SYMBOLS DESCRIPTIONS 

BB INS MEMBER 
SHALE; MEDIUM DARK GRAY; MICACEOUS; THINLY LAMINATED; SLIGHTLY 
~CAREOUS AND SLIGHTLY CARBONACEOUS BELOW 179.4 1

• 

LIMESTONE; LIGHT OLIVE GRAY; VERY SHALEY; ~OSSILI~EROUS: 
FI:EO I OM BEDDED. 

SHALE; MEDIUM GRAY: CARBONACEOUS; PLANT ~OSSILIFEROUS: 
. -mGHTLY CALCAREOUS; THINLY LAMINATED; OCCASIONAL . 

0.6~Ai~ok~~L~~~1Hw~~~W~R~~~tUl 1 ~~~·TICAL ~RACTURE AT 181. 5' 

HASKELL MEMBER 
LIMESTONE; LIGHT GRAY; ~INE·GRAINED: ~OSSILIFEROUS; MEDIUM 

BEDDED. 
V INLAND MEMBER 

SHALE; HED IUH DARK GRAY; VERY CALCAREOUS: MICACEOUS: PLANT 
--,"!)'SSILIFEROUS: THINLY LAMINATED: INTERBEDDED WITH 

SANDSTONE:.LIGHT GRAY: FINE TO VERY FINE GRAINED: 
LOCALLY SLIGHTLY CALCAREOUS: MICACEOUS; SLIGHTLY 
CARBONACEOUS; LAMINATED TO THINLY LAMINATED, 
0.2' SOFT, CLAYEY BROKEN ZONE AT 189.5 1 

SANDSTONE 10% AND 61LTY SHALE 90% fROM 190.0 1 TO 191. 1' 
SHALE 100% FROM 191. I' TO 192.4 1 

0.1' PALE YELLOWISH-BROKEN CONCRETION AT 193.1 1 

SANDSTONE 10% AND SHALE 90% FROM 192.4' TO 195.8' 
SANDSTONE; LIGHT GRAY; ~INE-GRAINED; SLIGHTLY CALCAREOUS; 

kltAtEOUS; SLIGHTLY CARBONACEOUS; LAMINATED; INTERBEDDED 
WITH SHALE; MEDIUM DARK GRAY: SLIGHTLY CALCAREOUS: 
MICAC~ SLIGHTLY CARBONACEOUS: THINLY LAMINATED. 

SANDSTONE 75% AND SHALE 25% FROM 195.8 1 TO 201.7' 
LIME STONE; MEDIUM LIGHT GRAY; 60% FUSUL IN I 0 FOSSILS; SHALEY: 

I R IN bEDDED. 
TONGANOXIE MEMBER 

SANDSTONE: LIGHT GRAY TO LIGHT OLIVE GRAY: FINE-GRAINED: 
M I tAC£0US; LOCALLY SLIGHTLY CALCAREOUS: CROSS-BEDDED; 
LAMINATED:' INTERBEDDED WITH SHALE: MEDIUM DARK GRAY: 
CARBONACEOUS; THINLY LAMINAT!lJ;""ltND SILTSTONE; MEDIUM DARK 
GRAY; MICACEOUS; CARBONACEOUS; MEDIUM 6£00£0 TO THINLY 
LAMINATED. 

0.3' SOFT GREENISH-GRAY CLAYEY ZONE AT 202.1 1 

SANDSTONE 5% AND SHALE 95% FROM 202.4 1 TO 204.9 1 

NUMEROUS SOFT CLAYEY LAMINAE FROM 202.4' TO 204. 7 1 

0.15 1 GRAY ISH-ORANGE CALCAREOUS ZONE AT 203.0 1 

SANDSTONE 30% AND SILTSTONE 20% ~ROM 204.9 1 TO 208.9' 
SANDSTONE 85% AND SILTSTONE 10% FROM 208.9' TO 210,4 1 

SANDSTONE 45% AND SILTSTONE 45% FROM 210.4 1 TO 214.8 1 

SANDSTONE 80% AND SILTY SHALE 20% FROM 214.8' TO 216.8' 
NUMEROUS SOFT SANDY CLAYEY LAYERS FROM 215.5' TO 216.8' 
0.15 1 MEDIUM GRAY CONCRETION AT 216.8' 
SANDSTONE 20% (LOCALLY GRADES TO 40%); SILTSTONE 70% AND SHALE 

10% FROM 216.8' TO 228.4 1 

0.5' SOn SANDY CLAYEY BROKEN ZONE AT 219.4' 

NUMEROUS SOFT CLAYEY LAYERS FROM 222.1 1 TO 225.7 1 

(BOR lNG CONTINUED) 
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'-

225 

100 29 

230-

235-

100 65 

240-

245-

100 sa 

250-

255-

100 97 

260-

• 265-

96 71 

27'0-

27'5~ 

99 24 

280-

--
285-

98 60 

290-

295-
93 39 

300-

• 

~ 
i:::~ 
!~ 
14,1( 
""'-~ 

-840 

-835 

.-830 

825 

1-820 

f-8/5 

i-8/0 

805 

-800 

-?95 

-?90 

r-7'85 

f-7'80 

f-7'7'5 

1-7'7'0 

BORING B-2 CONT'D 

SYMBOLS DESCRIP7/0NS 

SANDSTONE 5% AND SILTSTONE 90% FROM 228.4' TO 284.9' 

O. I' BROKEN SOFT CLAYEY ZONE AT 231.2' 

0.7' CONVOLUTED SANDSTONE BEDDING AT 235. 7' 

70° SL I C~ENS I DED FRACTUR6 AT 240.4' 
0.3' BROKEN ZONE WITH 70 SLICKENSIDED FRACTURED AT 240.5' 
0.6' CONVOLUTED SANDSTONE BEDDING AT 240.9' 

OCCASIONAL SOFT CLAYEY LAMINAE FROM 245. 7' TO 247. 7' 

OPEN VERTICAL FRACTURE FROM 248.4' TO 249.1' 

0.1' BROKEN ZONE AT 151.1' 

OCCASIONAL 60° SLICKENSIDED FRACTURES ALONG CROSS-BEDDING 
PLANES FROM 259.6' TO 262.1' 

NUMEROUS SOFT CLAYEY LAMINAE FROM 270. I' TO 276.3' 

0.1' BROKEN SOFT CLAYEY ZONE AT 278.0' 

OCCASIONAL SOFT CLAYEY LAYERS FROM 279.0' TO 280.2' 
SANDSTONE 20% AND SILTSTONE 70% FROM 281.0' TO 286.7' 
0.1' BROKEN ZONE AT 281.8' 
DC CAS IONAL SOFT CLAYEY LAMINAE FROM 283.3' TO 284. 7' 

SANDSTONE 5% AND SILTSTONE 85% FROM 286.7' TO 292.0' 

NUMEROUS SOFT CLAYEY LAYERS FROM 287.3' TO 288. I' 

SANDSTONE 10% AND SILTSTONE 70% FROM 292.0' TO 296.3' 
NUMEROUS SOFT CLAYEY LAMINAE FROM 293. I' TO 295.3' 

SANDSTONE 10% AND SILTSTONE 50% FROM 296.3' TO 309.0' 

OCCASIONAL SOFT CLAYEY LAMINAE FROM 299.0' TO 30i.. 7' 

(BORING CONTINUED) 
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300 
-765 

305-
-760 

100 26 

310-
-755 

315-
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1-745 

325-
-740 

97 4 

330-
-735 

335 

BORING B-2 CONT'O 

SYMBOLS OESCR/PT/ONS 

NUMEROUS SOFT CLAYEY LAYERS FROM 302.7 1 TO 305.3 1 

OCCASIONAL SOFT CLAYEY LAYERS FROM 305.3 1 TO 307.4 1 

NUMEROUS SOFT CLAYEY LAYERS FROM 307.4 1 TO 308.4 1 

SANDSTONE 5% AND SILTSTONE 90% FROM 309.0 1 TO 322.9 1 

NUMEROUS SOFT CLAYEY LAMINAE FROM 309.9 1 TO 310.6 1 

NUMEROUS SOFT CLAYEY LAYERS FROM 311.6 1 TO 312.7 1 

0.2 1 BROKEN ZONE WITH IRREGULAR VERTICAL FRACTURE AT 314.1 1 

NUMEROUS SMALL 0 I SPLACEMENT (0. 005 1 • TO 0. 03 1 ) FRACTURES AND 
SLICKENSIDED FRACTURES FROM 320.0 1 TO 327.8 1 

NUMEROUS SOFT CLAYEY LAYERS FROM 324.2 1 TO 332.9 1 

SILTSTONE 60% AND SHALE 40% FROM 322.9 1 TO 332.9 1 

BORING COMPLETED AT 332.9'FEET CN 6-20·73. 
CASING USED TO A DEPTH .. , iJ.B FEET. 
GROUNDWATER LEVEL RECORDED AT 173.4 FEET 
ON 6-28-73. 
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L.AIOitATOitY ii zc .. .... : U> 0 TEST DATA co c :1 .... .. .. ... 
~ c 

-, 

- --5 1050 .. 0 

10 -

- 91 -Ill -. 15 /040 

20 - 1035 

---

- -94 II 
25 1030 

,_ -30 1025 

- -100 7S 1020 

• ,_ -40 1015 

- -94 0 
45 K)/0 

,_ 50 1005 

55 - 100 I -1000 

,_ 60 -
- 100 24 -990 65 

,_ 7'0 -
94 41 

7'5 -

II I 

IS/10"1 

BORING B·! 

DESCRII'r/ONS 

K BROWN SILTY CLAY WITH TRACE OF ORGANIC MATERIAL 
(TOPSOIL). 

HOTTLED BROWN AND YELLOW SILTY CLAY WITH TRACE OF SAND. 

SHALE 

MEMBER 
=om·i11 GiiRwAYISH·~~~~:~Eg~:B~~~m~:i ~~~~it LAMINATED: WITH 5'; 

GRAY: FINE·GRAINED: FOSSILIFEROUS: SHALEY IN 

CLAYEY: VERY 

MEMBER , 
L1 HE STONE: LIGHT GRAY TO VERY LIGHT GRAY: F INE•GRAINED: 
~IFEROUS WITH FOSSIL FRAGMENT BEDS: THIN TO THICK 

BEDDED: OCCASIONAL GREEN ISH•GRAY SHALE PARTINGS AND LAYERS, 
•;.a ""~ <REENISH•GRAY SHALE PARTINGS FROM 23,0' TO 2lo.3° 

SHALEY FROM 31.6° TO JJ,Io' 
0.02° SOFT GREENISH•GRAY CLAYEY SHALE LAYER AT 32.6' 
0. I 0 SOFT GREENISH•GRAY CLAYEY SHALE LAYER AT 33.3 ° 

SHALE: MED IUH GRAY: CLAYEY: SOF'T: SLIGHTLY CALCAREOUS: 
- -.:lrHINATED TO THINLY LAMINAtED, 

SHALE: HEDIIIH DARK GRAY: LOCALLY CLAYEY: THINLY LAMIOATED: 
-nrTERBEDDED II ITH SANOSTD•E: LIGHT r.RAY: F I'!E•GRA I NED: 

LOCALLY CALCAREOUS: CARIRIIED TO THIN BEDDED. 
SAilDSTONE 3Dr FROM lol.5 1 TO 55.2° 

SANDSTONE LESS THAN 10~. FRO" 55.2 1 TO 58.1° 

ILL IAHSBURG COAL BED 
COAL: BLACK: SHALEY: LAMINATED TO MEDIUM BEDDED. 
>!lirE: DARK GREENISH·GRAY: CLAYEY: VE~Y CALCAREOUS: LAMI~ATED 
----r1)" MEDIUM BEDOEDr OCCASIONAL LIGHT GRAY LIMESTONE NODIILES. 

30° FRACTURES AT 62.lo 0 AND 62.9' 

AMAZON I A MEMBER 
LIME STONE; LIGHT GREEN ISH·GRAY: VERY SHALEY: FOSS I LIFERDUS: 
~EDDED WITH SHALE: GREE.rSH·GRAY: rLAYEY: THI'!LY 

LAMI.ATED. --
SHALE 90~ FROM 65.0° TO 68.0' 
SHALE loO: FROM 68.r 0 TO 70,1o 0 

SHALE 95~ FROM 70,Io' TO 73.0' 

IRELAND MEMBER 
SHALE: ~EOIIJM DARK GRAY; THINLY LA><O.ATEO: IIITERBEODED WIT>' 
~~lOSTCPiE: ~ •:,;.;T C:,~:.Y: r1~<E-t~.:.1:.EO: ~AMI: ... TEO. ,.;.::,L1.Y 
~5. 
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BORING B-3 CONT'D 

SANDSTONE lOll: FROM 73.0 1 TO 83.6 1 

NUMEROUS SO" CLAYEY SHALE LAMINAE FROM 79.0 1 TO 80.4' 

SAIIDSTONE l.ESS T14AN !ill: FROM 83.6 1 TO 90.6 1 

SH4U UICALLY BECOMES CARBONACEOUS FROM 83.7 1 TO 90.6 1 

COAL: SLACK: SHALEY: LAMINATED TO Tl41N BEDDED. 
'SIIIrt: MEDIUM DARK GRAY: SO": CLAYEY: LAMINATED TO Tl41N 
--mDED. 
-ROUS SO" CLAYEY SHALE LAYERS FROM 94. 1 1 TO 96.4 1 

SHALE: MEDIUM DARK GRAY: LOCALLY ClAYEY: Tl41NLY LAMINATED: 
-om"ERBEDDED WIT14 SANDSTONE: LIGHT GRAY: FINE•GAAINED: 

LOCALLY CALCAREOUS: CAAIAAIED TO Tl41N BEDDED! AND Sll TSTONE: 
MEDIUM GRAY: MICACEOUS: LAMINATED TO MEDIUM !EDDED-.--

SAIIDSTONE ISll: ANO SILTSTONE lOll: FROM 94.3 1 TO 101.8 1 

60li: SO" CLAYEY SHALE. FROM 97.2 1 TO 98.5 1 

SAIIDSTONE 401, ANO SILTSTONE 3Dll: FROM 101.8 1 TO 105.8 1 

SAIIDSTONE IODll: FROM 105.8 1 TO 106.51 

SAIIDSTONE 60li: AND SILTSTONE lOll: FROM 106.5 1 TO 110,6 1 

NUMEROUS SD" CLAYEY SHALE LAMINAE FROM 110.0 1 TD 121.3 1 

SAIIOSTONE 30~ AND SILTSTONE lOll: FROM 110.6 1 TO 11.3.5' 

SAIIOSTONE ISX AND SILTSTONE 25li: FROM 113.5 1 TO 126.71 

OCCASIONAL SOFT CLAYEY SHALE LAYERS ANO LAMINAE FROH 122.2' 
TO 126.7 1 

SANDSTONE IO'X ANO SILTSTONE 7Dll: FROM 126.7 1 TO 128.7 1 

SHALEY SILTSTONE 1001, FROM 1%8.7 1 TO 131.8 1 

SANDSTONE 5% AND SHALn SILTSTONE 9Cl': FROM 131.8 1 TO 140.0 1 

OCCASIONAL SOFT CLAYEY SHALE LAMINAE FROM 132. 5' TO 135.3' 

SANOSTONE GRADES OUT AT 140.0 1 

SHALEY SILTSTONE 10'"'. FROM 140.0' TO l~ojo.4' 

SHALEY SILTSTONE 50~ ANO SHALE 5~ FROM 144.4° TO 190.9' 

NUMEROUS SOF'T CL·AYEY SHALE LAMINAE FROM 149.4° TO 151. 5' 

CBOR INr. rnuTtuut"' Rev. 0 
WOLF CREEK 

UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-34c (Sheet 2 of 5) 

Log of Boring B-3 

• 

• 

• 



• LABORATORY c 
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160 -
100 48 

165 -

170 -
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175 -

180 -
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185 -

• 190 -
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195 -

200 -
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220 -
100 152 

225 -
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BORING 8-3 CONT'D 

SYMBOLS OESCR!PriONS 

NUMEROUS SOF"T CLAYEY SHALE LAHINAE FRO>< 152.3' TO 15'-.0' 

OCCASIONAL SOF"T CLAYEY SHALE LAMINAE FROM 157.0' TO 162.8' 

OCCASIONAL SOF"T CLAYEY SHALE LAMINAE FROM 168.8' TO 171.9' 

OCCASIONAL 0.05' CLAYEY BROKEN ZONES FROM 179.0' TO 185.6' 
ROBS INS I'IEHBER 

SHALE; MEDIUM DARK GRAY; THINLY LAMINATED. 

LIMESTONE; MEDIUM GRAY TO LIGHT OLIVE GRAY: FOSSiliFEROUS; 
----sRli:C'E'I' IN BASAL 0.3': THIN TO MEDIUM BEDDED. 
SHALE; DARK GRAY; SLIGHTLY CARBONACEOUS: TI-'INLY LAMINATED: 
--utCASIONAL 0.05' TO 0,1' PALE YELLOWISH•BRCWN DOLOMITIC 

CDNCRET IONS, 

IROR INC CONTINUED) 

WOLF CREEK 

~ 
% 
0.. c 
0: .. 
;:: .. 
~ 

loJ 
u z 
loJ 

~ 
..I 

Rev. 0 

UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-34c (Sheet 3 of 5) 

Log of Boring B-3 



:: Q 

i! ..... 
I.AIOIIATOIIY zc Q ..... .... .,,. tl TEST OATA iS co • ..... .... t • 

i-

230 - ~ 825 
100 15 
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240 - ~ 815 
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- i-260 
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- .... 285 

- i-290 
9!1 " 
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BORING B-3 CONT'D 

SHALE; MEDIUM DAAK GRAY: VERT CALCAREOUS: FOSSILIFEROUS; THIN 
--n'DOED. 
SHALE; GRAY ISH• BLACK: CARBONACEOUS: SL IGHTLT CALCAREOUS; 
--rlfiNLY LAIOINATEO. 

HASKELL MEHlER 
LIMESTONE: HEDIUH LIGHT GRAY; FINE•GRAINED: FOSSILIF'EROUS; 

lAIR 10 HEDIUH BEDDED; SHAU'I IN UPPER AND BASAL 0.15'. 
V INLAND HEieER 

SHALE: MEDIUM GRAY; VEIIY CALCAREOUS; FOSSILIF'EROUS; LAMINATED 
~THIN BEDDED. 
COAL: BLACK; $HALEY: LAMINATED TO THIN BEDDED. 
Tlm'TONE; LIGHT GREENISH-GRAY: SHALEY: SANOY: LAMINATED TO 

lAIR BEDDED; INTERBEDDED Wl'!ll SANDSTONE: l.IGHT GRAY: FINE• 
GRAINED: SILT'V: CALCAREOUS; t..oJIIIAAI£0 10 THIN BEDDED; AND 
SHALE: DARK GREENISH-GRAY; THINLY LAMINATED. 

SHAtrm AND SILTSTONE ZDll: I'ROM Z36.6! TO 238.6' 
SILTSTONE 6011: AND SHALE 10':1; FROM Z38.G' TO 2~3.2' 
SILTSTONE 5011: AND SANDSTONE 50':1; FROM 2~3.2' TO Zlo5.0' 

SILTSTONE 50':1; AND SHALE ~ I'ROM 245.0' TO 2~9.7' 
NUMEROUS CLAYEY SHAL£ LAYERS I'ROM ZitS. I' TO Zlo6.8' 

SILTSTONE ~AND SANDSTONE 50':1; I'ROM Zlo9.7' TO ZS7.5' 

SILTY SANDSTONE 90':1; AND SILTSTONE 1011: FROM 257.5' TO 266.0' 

0.15' SILTY F'USULINIO l-IMESTONE LATER AT 265.3' 

"LIMESTONE: l.IGHT OLIVE GRAY; 60':1; F'USULINIO FOSSILS: lOr. 
kdOAd£0 LIM£STONE PEBBLES: SHALEY: THIN TO THICK BEDDED. 

TONGAHOX IE MEHlER • 
SHALE: MEDIUM DARK GRAY: THINLY LAMINATED: INTE!IBEOOEO WITH 
--n:IIOSTO'IE; LIGHT GRAY: FINE•GRA I NED: l.DCALLY CAl-CAREOUS: 

t:mmlm TO THIN BEDDED: AND SILTSTONE; MEDIUM GRAY; 
MICACEOUS: l-AMINATED TO MEDIUM~ 

SANDSTONE 25':1; AND SILTSTONE 35':1; FROM 269.3' TO 279.5' 

SANDSTONE lOt AND SILTSTONE ZO':I; I'ROM 279.5' TO 291.4'' 

NEAR VERTICAL FRACTURE FROH 285.4' TO 285. 7' 

SANDSTONE 30':: AND SILTSTONE 30':1; FROM 291.4' TO 295.0' 

SANDSTONE l.ESS THAN 5:( AND SHALET SILTSTCNE 50"r. FROM Z95.0' 
TO J 16.0' 
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"'E a: !w .. 

94 25 

305 -
100 96 

,_ 310 

78 29 

315 -
,_ 320 100 36 

325 

•• 

I-

~ 7'50 

I-7'45 

f- 7'40 

~ 735 

BORING 8-3 CONT'D 

SYMBOI.S DESCRIPTIONS 

CARBONACEOUS SHALE LAYER FROM 300,0' TO 300.3' 

CARBONACEOUS SHALE LAYER FROM 305.9' TO 306.4' 

WESTON HEHBER 
~: KEMBER DARK GRAY: THINLY LAMINATED. 

BOR I NG COMPLETED AT 3 2 2, 9 FEET ON 6· 28· 73. 
CAS lNG USED TO A DEPlH OF 5.2 FEET. 
GROUNDWATER LEVEL RECORDED AT 11~.1 FEET 
ON 6-28-73. 
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~ ::; .. .. za: L.AIORATORY ;;; .... 
~ TEST DATA ~ u> a:o 

:1 .... 
~ 

0: ..... 
t a: 

0 

i:.i:. 1• 

5-
~ 
p • 7,000 psf 
S • 1,900 psf 
w • 18.6% 

I •o- D • 108. I pc:f 

6.0' 

5* w • 18.6% 
D • 108, 1 pc:f 

I 5- u· 
w. 11.n 83 

D • 105.7 pc:f 

i:.Q.' roo 

0- ~~ • ~oo.2x 
p~ • 17.6% 2 
PI • %2.6% 94 w • 20.6% 
D • 106.8 pc:f 

5- 10.0' 

5"':"'6. 163 psf 2 
w • 13.0% 
0. 119.% pc:f 

.!£..!' 
100 

0- w • 13.0% 
0. 119.2 pc:f 

1%.0' 
w-;-17.2% 
0 • 116.6 pc:f 

'5- 13.51 4.0110·' 

LL: 38.3':11 

• 
p~ • 18.8r. 
PI • 19, s,; s • 6, 86lo pc:f 100 

1- w • 1%.s,; 
D • 1%0.7 pcf 

ll.!l 
40 

s• 
'5-

.ll.:jl 
Q • 300 osl 0 
E • 3lo,300 psI 

t.o.4• 
"51' 100 

0- !!.:.2' 
Q •·9.300 psi 
E • 9, 592, 000 psi 

i2.:1' 
'5- Q • 1, logo psi 

0 E • 3-75. ooo ps; 5. 

87 

0-

6. '5- 4.&110-• 
ll:.21 
Q • 17,260 o•i 
E • 10,952,000 psi 

99 
7l 0-

72.0' s;-
9.7110_, 

7. '5-

• 

.. 
a 
a: 

1-1095 

109'0 ~. 

t-. 1085 

23 

93 t-. 1080 

86 

t-. 107'5 

84 
t-. 1070 

1065 

73 t-. 1060 

1055 

100 h 1050 

1045 

1040 sal-. 

._~ '035 

93 f-!1 '030 

025 ~ 

BORING B-4 
SURFACE ELEVATION 1098.5 

COORDINATES: N 5841)8.1 E Z8il7268.7 

DESCIItPrtONS 

(TOPSOI~). . 

~T~~~~oeR~~ ~~~Or ~~:N~l~~-~~ms fJ~r A~5AMtrorOME 
ROCK rRAGMENTS: (STIFF). 

GRAYISH•ORANGE FINE SANDY SILT WITH SOME SANDSTONE 
. ROCK FRAGMENTS AND SOME GRAY SI~TY C~AY; (MEDIUM 

DENSE TO DENSE )(RESIDUUM OF JACKSON PARK MEMBER). 
~IGHT ..OTT~ED BROWN CLAYEY SI~T; TRACE OF FINE SAND: 

(STIFF), 
GRAY I SH·ORANGE ANO ~ IGHT 0~ IVE GRAY S I~ TY CLAY; LOCALLY 
WITH TRACE OF FINE SANO; CALCAREOUS; RE~ICT BEDDING; 
SOME ROCK FRAGMENTS (HARD) (SO I~ C HOR liON OEVE~OPEO FROM 
WEATHERED SHALE OF THE HEUKADER MEMBER). 

MEMBER 
SHA~E: MEDIUM DARK GRAY AND LOCA~~ Y WEATHERED TO GRAY I SH• 
-m!JrNGE: CLAYEY; SLIGHTLY WEATHERED; THINLY ~AMINATED, 

.05' BROWNISH-GRAY CA~CAREOUS CONCRETION AT 25.0' 

SHA~E: I'EDIUM GRAY: VERY CA~CAREOUS: CLAYEY: FOSSI~IFEROUS; 
--;:tJ)1EROUS IRREGU~AR NCDU~ES OF ~IMESTONE; THIN~Y ~AMINATED 

TO THIN BEDDED • 

SHA~E: MEDIUM GRAY; CLAYEY: CA~CAREOUS: VERY SANDY WITH TRACE 
!lr"M'NE GRAVE~: THIN BEODEO. 

•LATTS~UTH MEMBER 
~IMESTONE: ~IGHT GRAY: FINE•GRAINEO: F'OSSI~IFEROUS: THIN Tn 
~BEOOEO: liMESTONE ~AYERS SEPARATED BY .01' TO .6' 

~AYERS OF SHA~E: MEDIUM DARK GRAY; CA~CAREOUS; CLA1EV'i 
TH INL'I' ~AMi'iiii'EO 

,1 I S~ALE ~AYER AT 3'f..J.I 
.~5 1 C1 AYEY SHALE •.AVER AT 37. I' 
.1' C~AYEY S~A~E ~AYERS AT 38.8' AND 39.lo' 
,1° C~AYEY S~A~E LAYER AT "1.5' 
.6' C~AYEY SHALE ~AVER F'ROM .. 1.9' TO lo2. 5' 

~EEBNFR" MEI'BER 
S~A~E: G~AYIS~-B~ACK: CARBONACEOUS: THINLY .LAMINATED: S~IGHT~Y 
--cA~CAREOUS: INTERBEDDED WITH 10~~ SILTSTONE: MEDIUM GRAY: 

SANDY: CALCAREOUS; THIN BEDDED. ----
LEAVENWORTH >'EMBER 

LIMESTONE: MEDIUM GRAY: F'INE·GRAINEO: FOSSILIFEROUS: SHALEY IN 
-u1'm' AND BASA~ 0. I' ; MEDIUM BEDDED. 

SNYDERVILLE MEMBER 
SHALE: OLIVE GRAY: VERY CA~CAREOUS: C~AYEY; OCCAS ICNAL 
-,;-IMESTONE NODU~ES: THINLY ~AMINATED TO THIN BECDEO. 

.3' LIMESTONE LAYER <ROM 60.7' TO 61.0' 
VERY SOFT C~AYEY SHA~E F'ROM 61.0' TO 63.8' 

TORONTO MEMBER 
~IMESTONE: LIGHT GRAY TO VERY LIG~T GRAY: FINE-GRAINED: 
--mTILIFEROUS WITH FOSSIL FRAGMENT BECS: THIN TC THICK 

BEDDED: OCCASIONA~ .COl' TO .I' LIGHT GqEENISH·GRAY SHA~E 
PARTINGS: P 1 NPO I NT VUGS LESS THAN 5'·. 

S~ALEY FROM 7".5' TO 76.5' 

.. .. -c 
%::::0 ..... cc 
"'-' .... -z .... 
:~ :Oz 
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BORING B-4 CONT. !!~ 

"'" .... 

DESC/t/PTIDN$ 

.... 
C-' cou -z .. .. 
=~ ~z SYMIDLS 

SHALE: GREEN I SH·GRAY: CALCAREOUS: CLAYEY: LOCALLY 
~SStLirEROUS; THINLY ~AMINATED. 
SHA~E: M£0 IUM DARK GRAY: SLIGHTLY CARBONACEOUS; C~AYEY: THINLY 
-rJHINATED: INTERBEDDED WITH SANOSlONE: LIGHT GRAY; VERY 

rtNE•GRAINED: ~AMINATED TQ Tlm:"'ml!tO. 
SANDSTONE 20% TO loO::: 1'11014 82, 9' TO 9 5. lo ' 

NUMEROUS SOn C~AYEY SHA~E ~AYUS F'IIOM 91. 5' TO 99.3' 

SANDSTONE ~ESS THAN 10::: I'ROM 95."' TO 99.8' 

WILL IAMSILJRG CDA~ lED 
~; B~ACK; THIN TO MEDIUM IEDDEO: SHAL[Y AT lASE. 
5\lAl[; DARK GREENISH•GRAY: CARBONACEOUS: THIN BEDDED. 

AHAZ!I'II'TAMEMBER 
SHALE: GREENISH•GUY: VERY CA~CAREOUS: CLAYEY: THIN~ Y 
-rJMINATED TO THIN BEDDED: INTERBEDDED WITH .05' TD ,1' 

LENSES or GREENISH-GRAY ~!HESTON£. 
NUHEROUS SOn CLAYEY SHA~E LAYERS rROM 101o.1' TO 101o.9' 

~IMESTONE: GREENISH•GRAY: SHALEY: LOCAL~Y roSSI~trEROUS: THIN· -num. 
SOn (;REENISH•GRAY C~AYE\' SHALE ~AVER ~'ROM 109.2' TO 109.8' 

IRE~ANO MEMBER 
SHALE: GREEN ISH•GRAY: SLIGHT~ Y CALCAREOUS t C~AYEY; THIN~ Y 
---cxll I NAT EO. 

SHALE: MEDIUM DARK r.RIY: LDCA~~y C~AYE\'; TH1N~Y ~AMINATED: 
-n:TERBEDDED WITH LEN~ES or SANDSTONE; LIGHT GRAY; VERY 

FINE·t:RAINED: lAMINATED TO 'TR"''':""'rEO. 
:.•.~DSTONE ~ESS THAN 5" I'ROM 11/o .8' TO 127. 5' 

S~E GRADES lORE COMPETENT AND LESS C~AYEY BELOW 123 ,lo 1 

CDI~: B~ACK; SHA~E\'; THIN TO MEDIUM BEDDED. 
mt:!: IIEDIUH DARK t:RAY: SliGHT~Y CARIIONACEr.us: CLAVE\' WITH 
---m!M:EROUS son C~AYEY ZONES: THINLY LAMINATED TO THIN IEDDE 
• 1' SHALEY COAL LAYER IT 128,6' 

SHALE: HEOtLJH· DARK (;RAY: SLIGHTLY CARBONACEOUS: lOCAllY CLIYE'I'I 
~~~~~y LAHINITEO: INTERBEDDED WITH ~ENSES or SANDSTONE: 

~IGHT GRAY: rtNE·GRAINED; ~OCAlLY CA~CAREOUS ~· 
BEDDED: ~AMINATED TO MEDIUM BEDDED: AND 51~ TSTONE: MEDIUM 
GRAY: MICACEOUS: THIN TO MEDIUM BEDDED. ----

SANDSTONE 20:: AND SHALE 801{ I'ROH 131o.2' TO 1)5,8 1 

SANDSTON[ SO% ANO SHALE 50::: I'ROM 13 5. 8' TO 1/o I , 7' 

SANDSTON[ 21r.! AND S~ALE 80::: I'ROM 1/ol. 7' TO 1lo3. 1' 
SANDSTON[ 90l' AND SHALE 10)( rROH llo3,1' TO 1/o/o,O' 
SilTSTONE 80" AND SANDSTONE 10~ rROM 1/o/o,O' TO 1/olo,S' 
SILTSTONE 20Y. AND SANDSTONE 30~ rROH 1/olo,8' TO 11o8.8' 

SilTSTONE 30! AND SANDSTONE 2C"- rROH 11o8.8' TO 150.0' 

~ 
~ 
:IE 

~ 
1&1 u z 
1&1 a: 
~ 
..J 
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1.1:: ffiv ... 
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/6 o-

/6. '5- 2.9 x1o·• 

100 ,_ 170 

... 

/7. '5-

100 ,_ /80 

184. 5' 
i-185 Q:"T. ~80 OS ; 

E • 438.000 ps; 

• 
lli.:..Q.:. 
5* 100 ,_ 190 

j-/95 

100 

200 1-

j-205 

100 ,_ 210 

,_ 215 

99 ,_ 220 

:_ 225 

• 

.. ... 
"' 

945 -~ 

63 -! 940 

935 

12 -! 930 

925 

78 920 ~~ 

915 

100 -9 10 

905 

83 1-! 900 

8 95 

100 ~ 90 

85 "t:l• 

93 -8 80 

~8 75 

BORING B-4 CONT. 

SYMIOLS DESCRIPrtON$ 

· SANDSTONE 20% AND SHALE 80% FROM I 50. 0' TO 157. 7' 

.15' SOFT CLAYEY SHALE LAYER AT 15lo.3' 

SILTSTONE 50% AND CALCAREOUS ~ANDSTONE 40% FROM 157. 7' TO 
158. 5' 

SILTSTONE lOX AND SANDSTONE lOX FROM 158. 5' TO 165. 6' 

SILTSTONE: HEDIUH DARK GRAY: VERY SHALEY: SLIGHTLY MICACEOUS: 
~ONAL LAMINAE OF LIGHT GRAY VERY FINE·GRAINED SAND· 

STONE: THINLY LAMINATED. 

NUMEROUS SOFT CLAYEY SHALE ZONES FROM 169. I' TO 173. 5' 

.05' SOFT CLAYEY SHALE BROKEN ZONES AT 176.1'. 176.5'. 176.9' 
·AND 177.2' 

.I' SOFT CLAYEY SHALE BROKEN ZONE AT 183 .4' 

ROBBINS MEMBER 
~: MEDIUM DARK GRAY: THINLY LAMINATED. 

SOFT CLAYEY SHALE BROKEN ZONE FROM 196.1' TO !~6. 5' 

45" FRACTURE AT 201. I' 

• I' CLAYEY SHALE LAYER AT 215.0' 

, .......... r ................... Rev. 0 
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LABORATORY ;;; ZIE 

" I.. ...... 
~ TEST DATA : U> 0 :::;: "'" .. 

" .. u .. ..... : .. ,.,J 

5 

99 99 
~ 70 

23 0-

65 r-8 
23 5- 0 

80 10 

60 r-8 
24 0-

~ 55 
24 '5-

100 96 

>-8 '50 
25 0-

'-e 45 
5-25. 0 

99 94 

-8 40 
26 0-

-8 35 
26. 5- 2..5110"1 

100 42. 

30 -8 
271 '0-

-8. '25 
'5-27". 3.2.110"1 

96 52 

-8. '20 
28 0-

15 ~· 
28. '5- .o 

100 91 

t-8 /0 
29 0-

~ 05 
29. '5- 9.2.110" 7 

98 79 

f-8 00 
30 0-

SYMIIOLS 

BORING B-4 CONT. 

DESCRIPTIONS 

LIMESTONE: PALE YELLOWISH-BROWN: VERY SHALEY: roSSILirEROUS: 
----pnmm BEDDED. 
SHALE: DARK GRAY: THINLY LAMINATED: NUMEROUS son CLAYEY SHAL 
-ciMINAE IN UPPER 9.0': OCCASIONAL .02' TO .15' PALE 

YELLOWISH-BROWN DOLOMITIC CONCRETIONS IN UPPER 13.0'. 

BROKEN ZONE rROM 241.0 ° TO 241 . 3' 

55" SLICKENS IDEO rRACTURE AT 244.8' 

CLAYEY BROKEN ZONE FROM 249. 7' TO 250.2' 

CLAYEY BROKEN ZONE rROM 256.1° TO 256.6' 

LIMESTONE: MEDIUM GRAY: VERY SHALEY: THIN TO MEDIUM BEDDED. 

~AYISH·BLACK: CARBONACEOUS: THINLY ~AMINATED: 
--sLfGHTLY CALCAREOUS: INTERBEDDED WITH ~ .002' TO .07' 

LAYERS or SHALEY LIMESTONE. 
HASKELL MEHBER 

LIMESTONE: LIGHT GRAY: riNE-GRAINEO: rOSSILirEROUS: MEDIUM TO 
--mm BEDDED. 

VI NLANO MEMBER 
SHALE: MEDIUM DARK GRAY; VERY CALCAREOUS: rOSSILirEROUS: 207 
~LL NODULES or Ll MESTDNE. 
COAL: BLACK: SHALEY: THIN BEDDED. 
!:l~!JSTONE: Ll GHT GRAY: LOCALLY CALCAREOUS: r INE ·GRAINED: SILTY: 

(AAIRAfED TO THIN BEDDED: INTERBEDDED WITH SILTSTONE: 
MEDIUM GRAY: SLIGHTLY SANO\: LAMINATED TO tRIR 8£00[0. 

SANDSTONE 50~ rRQH 263.3' TO 264.6' 
SILTSTONE 90'." rROH 264.6' TC 267.4' 
SILTSTONE AND SANDSTONE BECOME INTERBEDDED WITH SkALE: 

MEDIUM DARK GRAY: THINLY LAMINATED. --
5 IL TSTDNE 30~ AND SHALE 20~' rROM 267.4' TO 268.9' 
"iiLTSTDNE 70';' AND SHALE IOl' rROM 268.9' TO 271.1' 
SILTSTONE 40;· ANO SHALE 3Dr rROM 271.1' TO 274.3' 
COAL: BLACK: SHALEY: LAMINATED TO T"IN BEDDED. 
~E: DARK GRAY: CLAYEY: CARBONACEOUS: THINLY LAMINATED TO 
"""'"THIN BEDDED. 
NUMEROUS ~OP CLAYEY Z~NF.S •RN< 275.8' TO 276.6' 
SILTST~NE: MEDIUM TO DARK GRAY: SHALEY: SANOY: SLIGHTLY 
~ACEOUS: LOCALLY •"ALCARE'•US: LAMINATED TO ~<EOill~ 

BEDDED. 

L"'raTON~: LIGHT OLIVE GRAY: SHALEY: 80~ rUSULINID roSSILS: 
0 MEDIUM BEDDED: INTERBEDDED wiTH IRREGULAR LAYERS or SANDSTONE: LIGHT GRAY: rtNE·GRAINED: CALCAREOUS: 

LAM~ THIN BEDDED: AND SILTSTONE: MEDIUM GRAY; 
SHALEY: SANDY: LAMINATED TO THTFr'B"E"Ol!!lJ: LryCALLY 
rOSS Ill rERDUS AND CALCAREOUS. 

LIMESTONE LAYERS rROM 287.9' TO 288.0'. 288.to' TO 289.1'. 
290.0' TO 290.1'. 298.1' TO 298.4' ANO 298.9' TC 299.1o' 

TONGANOXIE HEHBER 
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~ TEST DATA : <>> co 
:1 "'" ~ .. ..... 
: c 

'() 

30 '5- !1.0&10"• 

100 

31 ()-

31 '5-
96 

32 '0-

--. 100 

'5-. 32 

33 ro- 100 

33 '5...:. 

• .ll!:l' 
5* 76 

7-340 

'5-34 

100 

35 '()-

'5-35. 
100 

'()-

36. '5-
lli.£ 100 

5* 

'()-
369.3' 

Q • 1.250 osi 
E • 555.000 ps: 

37. '5- 100 

• 

.. 
0 .. 

f-7'95 

79 

.... 79'0 

~ 785 

82 

~ 

100 ~-

'"" as 

765 ~-

760 73 f-. 

h 755 

BZ 
750 h 

f-, 745 

46 

740 ~. 

735 h 

100 

f-, 730 

725 h 
100 

BORING B-4 CONT. 

$1'11/IOL$ DESC/tii'TION$ 
SHALE: MEDIUM DARK GRAY: THINLY LAMINATED: INTERBEDDED WITH 
~ Llr."T r.RAY: ~INE·GRAINED: ll"INATEO TO THIN 

SANDSTONE 20~ ~ROM 299.~' TO 301.2' 
NUMEROUS SD~T CLAYEY SHALE BROKEN ZONES ~OM 299,5' TO 301.2' 
SANDSTONE ~0~ ~ROM 301.2' TO 302.9' 
SANDSTONE 70:; ~ROM 302.9' TO 311.2' 

SANDSTONE 20% ~OM 311.2' TO 316.9' 

SANDSTONE LESS THAN 5% ~OM 316.9' TO 3%6.9' 

VERTICAL ~RACTURE FROM 3%5.6' TO 326.2' 

SANDSTONE 10~ FROM 326.9' TO 330. 7' 

SANDSTONE LESS THAN 5% ~OM 330. 7' TO 361. Z' 

.• 07' SOFT CLAYEY SHALE LAYER AT 33Z.Io' 

CLAYEY BROKEN ZONE ~ROM Hlo. 8' TO 33 5. 1' 

ClAYEY BROKEN ZONE FROM 338.9' TO l39.1o' 

CLAYEY BROKEN ZONE ~OM 31o0.0' TO 31o0.8' 

.05' CLAYEY BROKEN ZONE AT 31olo,8' 

.05' CLAYEY BROKEN ZONE AT 349.6' 

GRAY ISH-BLACK CARBONACEOUS SHALE LAYER FROM 350.6' TO 351.1' 

GRAY ISH•BLACK CARBONAC£0US SHAlE LAYER FROM 3 54.2' TO 351o .3' 

WESTON MEMBER 
~: DARK GRAY: SLIGHTLY CARBONACEOUS: THINLY LA~ 0 NATEO. 
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TEST DATA u> 0 
0:0 c ... u ...... 

0: 

1-: 720 
'-' 380 

99 9~ -; 715 
385 -

-; 710 
,_ 

100 73 
390 

-; 705 
395 -

100 94 -: roo 
,_ 400 

695 -· 405 

SYM60LS 

BORING B-4 CONT. 

DESCRIPTIONS 

CLAYEY BROKEN ZONE FROM 38~.8' TO 385.0' 

GRADES PLANT FOSSILIFEROUS WITM PYRITE REPLACED SHELLS 
BELOW 389.8' 

.1' DOLOMITIC CONCRETION AT 390.7' 
VERTICAL FRACTURE FROM 391.3' TO 391.7' 
BROKEN ZONE FROM 391.7' TO 392.3' 

SOUTH BEND MEMBER 
LIMESTONE: LIGHT GRAY: F"INE•GRAINED: FOSSILIFEROUS: THIN TO 
~BEDDED: SANDY IN BASAL 1.0'. 
VERT I CAL OPEN FRACTURE FROM 3~. ~' TO 397.2' 
SHALEY FROM 395. 5' TO 395. 7' 

ROCK LAKE MEMBER 
SHALE: DARK GRAYi CALCAREOUS: THINLY LAMINATED: INTERBEOOFD 
--v!'TM LIMESTONE: LIGHT GRAY: SANOY: LAMINATED Tl. THIN BEDDED. 
SHALE 60~7.0' TO ~00.9' 
70" OPEN FRACTURE FROM ~00.~' TO ~00.7' 
SHALE" 30'1: FROM 400.9' TO ~02.~' 

BORING COMPLETED AT "02 ... FEET ON 5·31·73. 
CASING USED TO A DEPTH OF 19.0 FEET. 
GROUNDWATER LEVEL RECORDED AT 51.9 FEET 
ON 6·1· 73. 
FOURTH PIEZOMETER INSTALLED AT AN INTERVAL 
FROM 5. 0 FEET TO 26.0 FEET ON 7·30· 73. 
THIRD PIEZOMETER INSTALLED AT AN INTERVAL 
FROM 35.0 FEET TO 48.0 FEET ON 7·30•73. 
SECOND PIEZOMETER INSTALLED AT AN I'ITERVAL 
FROM 60.0 FEET TO 86.0 FEET ON 7•30·73. 
FIRST PIEZOMETER INSTALLED AT AN INTERVAL 
FROM 109.0 FEET TO 188.0 FEET ON 7·3C·73. 
;~f~~~:rER READINGS ARE PRESENTED ON TABLE 
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~ .... r .. 
0 ..!..i!. 2• 

w. 23.2% 
0 • 99. I pc:f 

5- !!.:..2!. I• 

S • 820 psf 
w • 20.8% 
0 • 107. 5 pc:f 

i:.1!. ~ 
P • 2.000 psf 
S • 3.000 psf 
w • 17.9% 

47 0 • 112.3 pc:f 

'5-/. i:.l' 
5• 

100 

2 0-

-. 
5-

77 
Ual0"1 

2 

3 0-

5-3 5.3alo·• 100 

• 4 0- !.!....i:. 
Q • 16.440 osi 
E • 9.028.000 psi 100 

4 5- 0 

88 

0-5 

54.9' 0 5- Q:l.no osi 99 
E • 323.000. psi 

5 

6 0-
63. 7' 

Q:l3.390 ••• 
9.7110"' 5- E • 8. 594.000 psi 

100 6 

0-

10.8110"' 
100 ,_ 7'5 

• 

.. 
0 .. 

1- 1090 
, .. 

-1085 85. 

12 - 1080 

eo - 1075 

1- 107'0 
39 

~ /065 

~ 1060 
53 

~ 1055 

74 
~ 1050 

28 
~ /045 

1- /040 
45 

1- !035 

~- /030 
97 

1- 1025 

:!: 
69 1- 1020 

BORING B-!5 
SUII,ACE ELEVATION 1093.9 
tDORDIIIATUo • 584!67.. [ 211117'"·0 

DESC/1/I'T/DNS 

ORANG ISH· BROWN AND GRAY CLAYEY SILT WITH TRACE OF 
YELLOW SILTY FINE SAND INCLUSIONS; (MEDIUM 
ESIDUUM OF JACltSON PARK MEMBER). 

GRAY ISH-ORANGE SILTY CLAY: CALCAREOUS; RELICT inioo lNG; 
SOME ROCK FRAGMENTS: (HARD) (SOIL C HOR I ZDN DEVELOPED FROM 
WEATHERED SHALE OF THE HEUMADER MEMBER). 

SHALE: MEDIUM GRAY: VERY CALCAREOUS: FOSSILIFEROUS: CLAYEY: 
~ASIONAL SHALL LIMESTONE HOOULES: THINLY LAMINATED TO THIN 

BEDDED: SLIGHTLY WEATHERED TO GRAYISH-DRANGE IN UPPER 0.6'. 

SHALE: MEDIUM GRAY: VERY CALCAREOUS: CLAYEY: FOSSILIFEROUS: 
--r'R'IN BEDDED. 

PLATTSMOUTH MEMBER 
LIMESTONE: LIGHT GRAY: FINED·GRAINEO: FOSSILIFEROUS: THIN TO 
~BEDDED: LIMESTONE BEDS SEPARATED BY .02' TO • 7' LAYERS 

OF SHALE: MEDIUM GRAY: CALCAREOUS: CLAYEY: THINLY LAMINATED • 
. I' SH:rt!""TAYERS AT 33. 5' AND 33.8' 
CLAYEY SHALE LAYER FROM ]5. 9' TO 36. 6' 

HEEBNER MEMBER 
SHALE: GRAYISH·BLACK: CARBONACEOUS: THINLY LAMINATED: 
---atCASIONAL LENSES ~F LIGHT BROWN SANDY CALCAREOUS SILTSTONE. 

LEAVENWORTH MEMBER 
LIMESTONE: MEDIUM GRAY: ~INE·GRAINEO: roSSILIFEROUS: MEDIUM 
~: SHALEY IN UPPER 0.1'. 

SNYDERVILLE MEMBER 
SHALE: DARK GREEN I SH·GRAY AND MEO IUM OAR K GRAY: VERY CALCAREOUS. 
---atCASIONAL LIMESTONE NOOULES1 THIN BEDDED. 
LIMESTONE: MEDIUM GRAY: FINE·GRAINED: FOSSILIFEROUS: MEDIUM 
~-
SHALE: MEDIUM DARK GRAY: CLAYEY: VERY CALCAREOUS: OCCASIONAL 
~LL LIMESTONE NODULES: THINLY LAMINATED TO THIN BEDDED. 
20° FRACTURE AT 47.9' 
10° SLICKENSIDED I'RACTURE AT 48.5' 
60° S'-ICKENSIDED I'RACTURE AT 50.7' 
45° SLICKENSIDED FRACTURE AT 52.2' 
NUMEROUS SOFT CLAYEY SHALE LAYERS F"ROM 52.6' TO 53.7' 
40° SLICKENSIDED F"RACTURE AT 57.6' 

TORONTO MEMBER 
LIMESTONE: LIGHT GRAY TO VERY LIGHT GRAY: FINE·GRAINEO: 
-.osnr1FEROUS WITH FOSSIL F"RAGMENT BEDS: OCCASIONAL .001' 

TO OS' DARK GREENISH·GRAY SHALE PARTINGS. 
VERY SHALEY F"ROM 58.0' TO 58.8' 
GREEN ISH·GRAY CALCAREOUS SHALE LAYER FROM 6%.0 ° TO 62. 2' 

SHALEY FROM 69.5' TO 71.3' 
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BORING · B-5 CONT. 

SYM60LS DESCRIPTION$ 

SHALE: MEDIUM DARK GRAY: THINLY LAMINATED: INTERBEDDED WITH 
-ct~SES r-• SANDSTO~E: LIGHT GRAY: rtNE·GRAINED: LOCALLY 

CALCA;!EQU5~ED TO THIN BEDDED: AND SILTSTONE: 
MlOIUM DARK GRAY: MICACEOUS: LAMINATED TO 'I"R'T''rr!tllED. 

SILTSTONE AND SANOSTO•E LESS THAN 10~. ;ROM 76.8'' TO 79.0' 
SANDSTONE 25' AND SILTSTONE 25~: FROM 79.0' TO 82.0' 
50'1 CLAYEY SHALE BROKEN ZONE FROM 80.0' TO 80.4' 
s•,OSTONE 40' AND SILTSTONE 10;-: •ROM 82.0' TO 90.7' 

NUMEROUS LAMINAE OF SOFT CL'AYEY SHALE FROM 8".9' TO 86.6' 

NUMEROUS SOFT CLAYEY SHALE LAYERS FROM 87.9' TO 88.6' 

SANDSTONE 25~. AND SILTSTONE 10,; FROM 90. 7' T~ 92.8' 
SANDSTONE AND 51 L TSTQNE LESS THAN 10~· FROM 92.8' TO 97.2' 

SHALE GRADES CARBONACEOUS BELOW 95.0' 
WILl lAMS BURG COAL BED 

COAL: BLACK: SHALEY: LAMINATED TO MEDIUM BEDDED. 
~E: MEDIUM DARK GRAY: CLAYEY: CALCAREOUS; SLIGHTLY 

1 5"":::~;~~~C~h;~~~ BEDDED. 
AMAZONIA MEMBER 

SHALE: GREENISH•GRAY: VERY CALCARE~US: THINLY LAMINATED: WITH 
-ctNSES AND NODULES QF SHALEY LIMESTONE. 
LIMESTONE LAYER FROM 101.8' TO 102. Q' 
LIHESTONE: LIGHT GRAY: FINE·GRAINED: Tf'IN TO MEDIUM BEDDED: 

OCCASIONAL .001' "EOIUH GRAY SHALE PARTINGS. 
I RELANO MEMBER 

SHALE: GREENIS>'·GRAY IN UPPER 1.0' GRADING TO MEDIUM OAR•. GRAY 
--nLow, LOCALL'I CLAYEY: THINLY LAMINATED: INTERBEDDED WITH 

LENSES CF SANDSTONE: LIGHT GRAY: FINE•GRAINED: LOCALLY 
CALCAREOUS~ED TO THIN BEOOEO, 

NUMEROUS SOFT CLAYEY SHALE LAYERS FROM 103."' TO 108.4' 
SANDSTONE LESS THAN 10• FROM 103.4' TO 112.7' 

S4MOSTONE LESS THAN 1"' FROM 112.7' TC 120.2' 
30 SLICKENSIDED FR~CTURE 'T 114.1' 
1.0° SLICKENSIDED FRACTURE AT 114.5' 
SHALE GRADES CARBONACECUS BELOW 116.2' 

COAL: BLACK: SHALEY: T" IN BEOOEO, 
~E: HEOIU~ DARK GR"·: THINLY LAMINATED. 
t"Cl'''!\' BROKEN ZONE FAC .. 120.7' TO 121.8' 
SOFT CLAYEY SIIALE BROKEN ZONE FROM 122. 2' TO 122. 5' 
BROKEN ZONE FROM 124.4' TO 124.9' 
SHALE: MEDIUM DU>: GRAY: THINLI LAMINATED: INTEP.BEDDED WITI' 
-nNSES OF SANOST~NE: Lli;'iT GRA\': <INE·GRAINED: LCCALLI 
CALCAAEOUS~ED TO THIN BEDDED. 

SANDSTONE 40' FROM 125.0' TO 129. 7' 

SANDSTONE 7cn'. FROM 129.7' TO 132.0' 

SANDSTONE 50'- FROM 132.0' TC 133. ~· 
SANDSTONE 707. FROM 133. 5' TO 136.0' 
. 05' CLAYEY S•<ALE BROKEN ZONE A1 134 ... ' 
SANDSTONE AND SHALE BECOME INTERBEDDED wiT" Sll TSTI)NE: MEDIUM 

DARK GUl: MICACEOUS: LAMINATED TO T!!IN B~ 

SANDSTONE 40Y AND SILTSTONE 201: fCAN< 136.0' TO 142.0' 

SANDSTONE 20~ AND Sll.TST~N£ lOl' F~0~ 1~2.0' TO 15".6' 
SOFT CLk'IEY SHALE BR~KEN ZONE FAC~ 143.1' TO 1~3.4' 
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BORING B-5 CONT. 

SYMIDL$ IJESCiti~TIDNS 

SANCSTONE 50'l: AND SilTSTONE 20% l'ltOM 15Jo.6' TO 15Jo.9' 
SANDSTONE 10'l: AND SilTSTONE 20% l'ltOM 15Jo.9' TO 155.9' 
SANDSTONE 50'l: AND SilTSTONE )O'l: l'ltOM 155.9' TO 157.2' 

·SANDSTONE 5% AND SilTSTONE 80'l: l'ltOM 157.2' TO 158.5' 

SANDSTONE 20'l: AND SilTSTONE loO'l: l'ltOM 158.5' TO 160.3' 

SilTSTONE IOO'l: l'ltOM 160.3' TO 162.2' 

SANDSTONE )0% AND SilTSTONE 1<011: l'ltOM 162.2' TO 16).0' 
SANDSTONE 10'l: AND SilTSTONE 60% l'ltOM 163.0' TO 170.5' 

SANDSTONE lESS TIIAN 5% AND SilTSTONE ZO'l: FROM 170.5' TO 197.7' 

NUMEROUS SOFT ClAYEY SHAlE BROUN tONES FROM 170.9' TO 171. 7' 

Jrf' FRACTURE AT 178.6' 

NUH£ROUS SOFT ClAYEY SHAlE lAMINAE FROM 182.2' TO 183.9' 

NUH£ROUS SOFT ClAYEY SHAlE lAMINAE l'ltOM 185.lo' TO 186.6' 

NUMEROUS SOFT ClAYEY SMAlE lAMINAE FROM 189.2' TO 196. 5' 

ROBBINS MEMBER 
~: DARK GRAY: THINlY lAMINATED. 

BROKEN ZONE l'ltOM 202. 5' TO 203. 5' 
SOFT ClAYEY SHAlE BROKEN ZONE l'ltOM 203. 9' TO 205. 5' 

SOFT ClAYEY SHAlE BROKEN ZONE FROM 206.1<' TO 206.6' 

.1' BROKEN ZONE AT 211.0' 

.1' BROKEN ZONE AT 212.3' 
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BORING B-5 CONT. 

SYMBOLS DESCRIPTIONS 

L 1"-ESTONE: PALE YELLOWISH•BROWN: VE~Y SHALEY: FOSSILIFEROUS: 
,.AAif'IIIAIED TO MEDIUM BEDDED. 

SHALE: CARK GRA~; SLIGHTLY CARBONACEOUS: THINLY LAMINATED! 
-m:cASIONAL .05' TO • I' PALE YELLOWISH·BROWN DOLOMITIC 

CONCRETIONS. 

BROKEN ZONE FROM 238. 5' TO 243. 5' 

• I 0 BROKEN ZONE AT 244.8' 
. 1,' BROKEN ZONE AT 245.8' 

GRAY: FINE•GRAINED: FOSSILIFEROUS: THIN TO 
I I 

~INLAND MEMBER 
SHALE: MEDIUM GRAY: VERY CALCAREOUS: FOSSILIFEROUS: 20r 
--cTMESTONE NODULES AND FOSSILS. 
SANDSTONE: MEDIUM LIGHT GRAY: VERY FINE·GRAINED: SILTY: 

CAAI.RAIED TO THIN BEDDED: INTERBEDDED WITH 50~ SILTSTONE: 
MEDIUM GRAY TO GRAYISH·6LACK: LOCALLY CARBONACE~ 
LAMINATED TC THIN BEDDED. 

. CLAYEY CARBONACEOUS SHALE LAYER FROM 259.9' TO 260.2° 

COAL: BLACK: SHALEY: THIN BEDDED. 
~E: MEDIUM DAR~ GRAY: SILTY: CALCAREOUS: LOCALLY CARBONACEOUS: 
~INLY LAMINATED TO THIN BEDDED. 
SOFT CLAYEY SHALE LAYER FROM 269. 7' TO 269.9' 
BROKEN ZONE FROM 271.8' TO 273.5' 

GRADES TO 50!1' SHALEY SILTSTONE AT 274.0' 

SHALE: DARK GRAY; VERY CAI.CAREOUS; SLIGHTLY CARBONACEOUS: ~ 
--rt!SULINID FOSSILS: LAMINATED TO MEDIUM BEDDED. 

TONGANOXIE MEMBER 
SHAI.E; DARK GREEN ISH·GRAY: SLIGHTLY CARBONACEOUS: OCCASIONAL 
----;"tl'SSILIFEROUS LIMESTONE NODULES: LAMINATED TO MEDIUM BEDDED. 

SHAI.E: MEDIUM DARK GRAY: THINI.Y LAMINATED: NUMEROUS LOW ANGLE 
~LICKENSIDED FRACTURES AND SOFT CLAYEY SHALE LAYERS. 

.I' PAL£ YELLOWISH•BROWN CONCRETIONS AT 290.4' AND 292. 5' 

SHALE: MEDIUM DARK GRAY: THINLY LAMINATED: INTEIIBEDDED WITH 
--;;!iNDSTONE: LIGHT GRAY: FINE•GRAINED: LAMINATED TO THIN 
~ 

NUMEROUS LOW ANGLE SL I CKENS I OED FRACTURES AND SCFT. CLAYEY 
SHALE LAYERS F'ROM 292.6' TO 293. 7' 

SANDSTONE 40~ FROM 292.6' TO 298.8' 
NUMEROUS CLAYEY SHALE LAMINAE FROM 293. 7' TO 297.3' 

SANDSTONE 75% FROM 298.8' TO 307.1' 
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BORING B-5· CONT. 

DE$Cit/1'TIONS 

SAIIDS'IONE lOll: FROM 307. I' '10 319. 5' 

.I' CUY[Y IROK£N ZONE AT 313.7' 

SAIIDS'IONE LESS TIWI S'l I'IIOM 319.5' TO 353.6' 
IROK£N ZONE I'IIOM )20.0' TO )20.5' 

IROIC£N ZONE FROM 32%.3' '10 32%. 6' 

IROIC£N ZONE I'IIOM 325.0' TC 325.~' 
IROK£N ZONE FROM 325.8' TO 326.0' 
VE'RTICAL FRACTURE FROM 326.0' TO 3%6.5' 
IROK£N ZONE FROM 326.8' TO 327.0' 

.06° CARION&CEOUS SHALE LAYE'R AT 3lt6.6° 
CARIDNAC£0US SHALE LAYER FROM 31t9.2' TO 3lt9.6' 

W£S'ION MEHlER 
SHALE: MEDIUM DARK GRAY: SLIGHTLY CARIONACEOUS: THINLY 
-r::'RINATEO. 

·.OCCASIONAL CLAYEY S'4ALE LAMINAE FROM 363.0' TO 365.8' 

CLAYEY BROKEN ZONE FROM 366.9' '10 367.7' 

. I' SOFT CLAYEY SHALE LAYE'R .AT 374.1' 
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BORING B-5 CONT. 

SYMBOLS DESCRIPTIONS 

.05' SO~T CLAYEY SHALE LAYER AT 377.1' 

BROKEN ZONE rROM 38~.6' TO 385.1' 

SOVTH BEND PlfMBER 
LIMESTONE: MEDIUM LIGHT GRAY: riNE·GRAINEO: roSSILI~EROUS: 

OCCAS ibNAL BROWN I SH·GRAY SHALE PARTINGS; THIN TO THICK 
BEDDED: SANDY IN BASAL I. 2 rEET. 

ROCK LAKE MEMBER 
SHALE: MEDIUM DARK GRAY: CALCAREOUS: THINLY LAMINATED: 
--niTERBEDDED WITH IRREGULAR LAYERS AND LENSES or LIME STONE; 

MEDIUM LIGHT GUY: r!NE-GRAINED: LOCALLY VERY SA~ 
LAMINATED TO MEDIUM BEDDED. 

SHALE 60% rROM 391.0' T' 395. I' 

SHALE 20~ ~ROM 395.1' TO 396.6' 
IC"r SHALE ANC 90~ SANOY LIMESTONE ~ROM 396.6' TO 398.1' 

SANOSTUNE: LIGHT OL I VE GRAY: ~I NE • TO M£0 IIIM•r.RA I NED: SL I GHTL Y 
CALCAREOUS: OCC:ASIONAL MEDIUM DARK GRAY SHALE PARTINGS: 
THIN TO THICK B£~0En. 

VERTICAL OPEN rRACTURE ~ROM 400.3' TO 401.5' 

VERTICAL OPEN ~RACTURE ~ROM 404.2' TO 405.8', CALCITE-LINED 
rROM 405. I' TO loOS. 8' 

BORING COMPLETED AT 405.8 rEET ON 6·5•73. 
CASING USED TO A DEPTH or 16.2 rEET. 
GROUNDWATER LEVEL RECORDED AT 71.8 rErt ON 6· 7·73. 
THIRD PIEZOMETER INSTALLED AT AN INTERVAL ~ROM 5.0 
FEET TO 72.0 rEET ON 8·7·73. 
SECOND PIEZOMETER INSTALLED AT AN INTERVAL rROM 
86.0 FEET TO 98.0 rEET ON 8•7•73. 
FIRST PIEZOMETER INSTALLED AT AN INTERVAL rROM 
288.0 rEET TO 348.0 rEET ON 8·7•73. 
PIEZOMETER READINGS ARE PRESENTED ON TABLE :.4·2?. 
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BORING B-6 
SUII,AC! !UVATIOII 1128.4 

GRADES ORANGE BROliN WITH TRACE OF ~ IGKT GRAY. 

C~AY CREEK MEMBER 

~ Mf.fsMiri~~ :;"~ls~~NE•GRAIII!': THICK BEDDED: 

MODERATE~ y· WEATHERED '10 GRAY I SHoO RANGE FROM 13. 1' '10 13.3' 

JACKSON ,ARK MEMBER 
SHALE: MEDIUM TO DARK GRAY: CA~CAREOUS: THIN BEDDED '10 THIN~Y 
-,;MINATED: IKTERBEDDED WITH SANDSTONE: UGMT GRAY: FINE• 

GRAINED: CA~CAREDUS. ----
HIGH~Y WEATHERED '10 GRAYISH-DRAIIGE FROM 13.3' '10 llo.2' 
~: MEDIUM DARK GRAY: ~CAREOUS: THIN~Y ~INAT£0. 

SHA~E: MEDIUM DARK GRAY: CA~CAREOUS: THIN BEDDED '10 THIN~Y 
----oJ!INATED: INTERBEDDED WITH .DI' TO .04' ~ENSES OF SANDSTONE 

~IGHT GRAY: FINE•GRAINED: C~CAREOUS. ----

SANDSTONE: LIGKT GRAY: FINE-GRAINED: DOWMITIC: THIN BEDDED: 
IAI£k8EDDED WITH IRREGULAR LAYERS OF SHALE: MEDIUM DARK 
GRAY. --

SHALE PERCENTAGE DECREASES FROM 40:1: TO 10: FROM 31.8' '10 35.3' 
SHA~E ~ESS THAN 5% FROM 35.3' TO 36.7' 

LIM!STONE: LIGKT GRAY: SANOY: FINE·GRAINED: THIN BEDDED: 
--mmlfEDDED WITH IRREGUUR .01' '10 .03' UYERS OF SHA~E: 

MEDIUM GRAY: CA~CAREOUS. --
SHA~E PERCENTAGE I NCR EASES FROM 5% TO SO: FROM 36. 7' '10 39. 9' 

HEUMAOER SHA~E HEMlER 
SHA~E: MEDIUM DARK GRAY: DO~OMITIC: THINLY LAMINATED: INTER• 
---s!DDED WITH OCCASION&~ .01' ~ENSES OF SANDSTONE: ~IGHT GRAY: 

FINE·GRAINED: CA~CAREO~:O. ----
.I' PA~E YE~~OWISH-BROIIN DO~OMITIC CONCRETION AT 42.2' 

SHA~E BECOMES DARK GRAY AND CARBONACEOUS FROM 51. 1' TO 52. S' 

SHA~E: MEDIUM GRAY: VERY CA~CAREOUS: FOSSI~IFEROUS: THIN BEDDED 
---r"O' THIN~Y ~AMINATED: IKTERBEDDED WITH 40:, .DI' TO .04' 

-~ENS£$ OF~: ~IGHT GRAY: S~IGHT~Y SANDY. 

PUTTStotlUTH MEMBER 
~IHESTONE: ~IGHT GRAY: FOSSI~IFEROUS: FINE•GRAINED: ~OCA~~y -,rnrmc, THIN TO MEDIUM BEDDED: ~IMESTONE BEDS SEPARATED BY 

.04' TO .5' ~AYERS OF SHA~E: MEDIUM DARK GRAY: CA~CAREDUS: 
THIN~Y ~AMINATED. --

.15' SHA~E ~AVER AT 6't.3' 

. I' SHA~E ~AYER AT 65. 1' 

.I' SHA~E ~AYERS AT 67.6' AND 68.D' 

.2' SHA~E LAYER AT 7D.O' 

.5' SHALE LAYER FROM 70.)' '10 70.8' 

.2' SHALE LAYER AT 71.0' 
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BORING 8-6 CONT. 

SYIIIIOLS DESCRIPTIONS 

HEEBNER MEMBER 

~~~2mo~R~~s~~L~~A~~i~;:~~5~6 ~mo~~~~o¥g' .~~~Nt~YERs oF 
L !"£STONE: LIGHT GRAY; SILTY. 

LEAVE~MBER 
LIMESTONE: LIGHT BLUISH-GRAY: FINE-GRAINED: FOSSILIFEROUS: 
----.mrrtlR BEDDED: SHALEY AT TOP. 

SNYOERV I LLE MEMBER 
SHALE: MEDIUM GRAY: VERY CALCAREOUS; THIN TO MEDIUM BEDDED: 

~ s0·~:~~\~~c~~:~s .\r 81.6' 
. IS' CLAYEY ZONE AT 8S.O' 

TORONTO MEMBER 
liMESTONE: VERY LIGHT GRAY: FINE-GRAINED: FOSSILIFEROUS WITH 
~FRAGMENT BEDS: THIN TO THICK BEDDED: OCCASIONAL .01' 

TO • 02' GREEN I SH·GRAY SHALE PARTINGS. 
FRACTURED AND BROKEN WITH SO'% GREENISH-GRAY SHALE Fl!OM 86.0' 

TO 87.0' 
loO% GREENISH-GRAY SHALE PARTINGS Fl!OM 87.0' TO 90.~' 

. I' BROKEN CLAYEY ZONE AT 94. I' 

.OS' GREENISH-GRAY CLAYEY SHALE LAYER AT 97. 7' 

SHALE: MEDIUM DARK GRAY; THIN BEDDED TO THINLY LAMINATED: 
---nn'ERBEDDED WITH .01' TO .06' LENSES OF SANDSTONE: LIGHT 

GRAY; F INE·GRA I NED: CALCAREOUS. ----
NUMEROUS SOFT HOR IIONTAL CLAYEY SHALE LAYERS FROM 10 I. 8' 

TO IOS.7' 
. IS' SOF'T CLAYEY SHALE LAYER AT lOS. 5' 
SANDSTONE loO% TO 50% Fl!OM IOS.8' TO 115.8' 

.0"' SOFT CLAYEY SHALE LAYER AT 112. 7' 

SANDSTONE LESS THAN 10% FROM 115.8' TO 120.6' 

SHALE BECOMES GRAYISH"BLACK FROM 120.2' TO 120.6' 
WILL lAMS BURG COAL BED 

COAL; BLACK: MEDIUM BEDDED. 
'S'RTCE: GREENISH-GRAY: CLAYEY: CALCAREOUS: THINLY LAMINATED TO 
""""'"Rt'DIUM BEDDED. 
FRACTURED AND SOFT Fl!OM 121.9' TO 123.~' 

NUMEROUS SOF'T CLAYEY ZONES FROH 126.1' TO 127.~' 
AMAZON lA KEMBER 

LIMESTONE: GREENISH•GRAY; SHALEY: FINE-GRAINED: LOCALLY VERY 
~AND SOFT IN UPPER PORTION; T~IN TO THICK BEDDED. 

vi~y S~~ c~mtY L~~~~ ~~0~ 2i 2A: 9' TO 129.2' 
DENSE SHALEY FOSSILIFEROUS LIMESTONE FROH 130.2' TO 131.9' 

IRELAND MEMBER 
SHALE: DARK GRAY: SLIGHTLY CALCAREOUS; THINLY LAMINATED TO THIN 
-,roo EO: OCCASIONAl • 0 I' TO . 02' LENSES OF SANDSTONE: liGHT 

GRAY: FINE•GRAINED: CALCAREOUS. ----
NUMEROUS LAYERS OF SOFT CLAYEY SHALE FROM 131.9' TO 1)5.S' 

SHALE BECOMES CARBONACEOUS· FROM 13 8. I ' TO I lo 5. 5' 

.05' SOFT CLAYEY LAYER AT llo5.3' 

COAL; BLACK; THIN TO MEDIUM BEDDED: SHALEY. 
SHALE: DARK GRAY: THINLY LAMINATED TO THIN BEDDED: INTERBEDDED 
-vT'TH IRREGULAR .01' TO .I' LENSES OF CROSS-BEDDED, RIPPLE· 

MARKED SANDSTONE: LIGHT GRAY: F1 NE ·GRA 1 NED. 
.~' SOFT C~LE LAYER FROM 146.3' TO 146.7' 
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BORING B-6 CON't 

8YIIIOLS 

SANDSTONE LESS THAN 10% ~ROM 146. 7' TO 149.6' 
SANDSTONE 30% TO 50% ~ROM 149.6' TO 160.3' 

SANDSTONE LESS TNAN I~ YIIOM 160.3' TC 175.5' 
. I' BROKEN ZONE AT 161.4' 
BROKEN ZONE ~011 162.8' TO 163.1' 

.2' SANDSTONE LAYER AT 167.3' 

.05' SO~T CLAYEY SHALE LAYER AT 167.8' 

. I' BROKEN ZONES AT 169.2' AND 169. 5' 

. 2' CLAYEY BROKEN ZONE AT 170.8' 

ROlliNS HEMIIER 
~:.DARK GRAY: SLIGHTLY CARBONACEOUS: THINLY LAMINATED. 

.I' son CLAYEY SHALE ZONES AT 182. 5' AND 182.8' 

NUMEROUS .ll4' TO .15' LAYERSO~ SO~T CLAYEY SHALE ~ROM 1~1.7' 
TO 196.7' 

'0° ~RACTURE ~ROM 1~5- I' TO 195 4' 

VERT I CAL ~RACTURE ~ROM 207.2' TO 207. 6' 
• I' SO~T CLAYEY SHALE LAYER AT 207.7' 
4S0 CLAY•LINED ~RACTUR£ AT 208.5' 
60° OPEN ~RACTURE AT 209.8'. 

I' Son CLAYEY SHALE lAYER AT 2'~- 2' 
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BORING B-6 CONT. 

S'I'IIIOL$ DESt:ltii'TIONS 

SHALE I£CDM£S DARK GRAY AND SLIGHTLY CARBONACEOUS FADM 232.8' 
TO 236.3' 

SHALE: DARK GRAY: VERY CALCAREOUS: FOSSILIFEROUS: MEDIUM 
---rE'DDED. 
SHALE: DARK GRAY: SLIIOHTLY CARBONACEOUS: THINLY LAMINATED: 
--m:cASIDNAL .05' TO .15' PAL£ YELLOWISH·IROWN IRONSTONE 

CONCRETIONS. 
VERTICAL CLAY•LIN£0 FRACTURE ZONE FRnM 238.~' TO 2]8.9' 
VERTICAL OPEN FRACTURE FROM 132.2' Tll 231.8' 

HASKELL MEMIER 
LIMESTONE: LIGHT GRAY: FINE-GRAINED: 10::: FUSULINIO FOSSILS: 
-.mmJ11 TO THICK BEDDED. 

V INLAND HEMlER 
LIMESTONE: LIGHT GRAY: FOSSILIFEROUS: SANOY: THIN BEDDED: 
-ni'Tm£00£0 biiTH ~0\1: DAU GUY SHALE. 

SANDSTON£: LIGHT GRAY: FINE-GRAINED: MICACEOUS: SLIGHTLY 
--nrn'l!EOUS: THIN TO THICK IEDDED: nCCASIONAL .01' DARK 

GRAY SI:IALE PARTINGS. 

~D~~~E=~~~Rg~;y ~JL .:g"!ai! ~~~g~:~mED n;::c~R~~D IUM 
SHALE IECDM£5 LIGHT GREENISH-GUY AND VERY DDLDMITIC FROM 

254. I' TO 254. 7' 
WESTPHAL lA MEHlER 

LIMESTONE: LIGHT GRAY: FINE-GRAINED: 60S FUSULINID FOSSILS: 
IAIA 10 TMICK 8EDDEO: INTERBEDDED WITH GREENISH•GftAV SHALE. 

SHALE LESS THAN 5% FROM 254.7' TO 256.•• 
SHALE 10% FROM 256.~' TO 260.~' 

SHALE INCREASES FROM 20S TO 80% FROM Z60.~'-T0 261.5' 
TONGANOXIE MEMBER 

SANDSTONE: GREENISH•GRAY: VERY FINE-GRAINED: SILn: MEDIUM 
--mmr. 
SILTSTO~~~ LIGHT TO MEDIUM GUY: SLIGHTLY SANOY: MICACEOUS: 

lAIN ib tHICK BEDDED: INTERBEDDED WITH SHALE: DARK GRAY: 
~~!~~tD~;~~=Ti~oD:~~ ~~ LIGHT em; vm FINE• 

SANDSTONE 10~ AND SHALE 5'1. FROM 262. 6' TO 267 .It' 
vERTICAL CLAY-LINED FRACTURE FROM 263.5' TO 26lt.5' 
SILTSTONE 1001: FROM 267.~' TO 275.6' 

CURVING NEAR VERTICAL SLICKENSIDED FRACTURE AT 270.8' 
~§"SLICKENSIDED FRACTURES AT 271.1' AND 271.2' 

SANDSTONE 301: AND SHALE lOll; FROM 275. 6' TO 286. 2' 

HIGHLY FRACTURED ZONE FROM 280.8' .TO 281.3' 
NEAR VERTICAL FRACTURE FROM Z81.~' TO 281.9' 

SANDSTON£ 5% AND SHALE 25% FROM 286. 2' TO 312.1 1 
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BORING 8-6 CON't 

DESCitln'lfJNS 
• 1' CALCAREOUS SANDSTO"E LAYEll AT 300.6' 
.05' SOFT CLAYEY SHALE LAYER AT 301.1' 
HIGHLY FRACTURED BROKEN ZONE FROM 301.4' TO 302.0' 

SANDSTONE LESS THAN r,l: AND SHALE 60ll: FltOM 312. 1·' TO 333. 6' 

SANDSTONE LAYERS IECOH£ CALCAREOUS FltOM 322.8' TO 329. 7' 

SHALE: DARK GRAY: SLIGHTLY SILTY: SLIGHTLY CARBONACEOUS BELOW 
--,;1.0': THINLY LAI11NATEO. 

VERTICAL FRACTURE FROM 3lo9.6' TO 351.0' 

HIGHLY FRACTURED ZONE WITH SOME CLAY-LINED FRACTURES FROM 
367.8' TO 372.2' 
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BORING B-6 CONT. 
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THIRD PIEZOMETER INSTALLED AT AN INTERVAl OF 5.0 FEET TO 
26.0 FEET ON 7·3-73. 
SECOND PIEZOIIETER INSTALL~U AT 'AN INTERVAl FRO~ 83.0 FEET TO 
89.0 ~EET ON 7·3·73. 
FIRST PIEZOMETER lllSTALLED AT AN INTERVAl FRO~ 262.0 FEET TO 
333.C FEET ON 7·3·73. 
PIEZOMETER READINGS ARE PRESENTED ON TABLE 2.4·29. 

SHALE: DARK GRAY: SLIGHTLY CARBONACEOUS: THINLY LAMINATED: 
---r!ITERB£00£0 WITH 5'< TO 10~ SANDSTONE: LIGHT GRAY: VERY 

r!NE·GRAINED: SLIGH'TLY CALC~HINLY LAMINATED TO 
THIN BEDDED: MAXIMUM LAYER THICKNESS .03', 

SANDSTONE LES~ THAN 5'J: ~RUM ~00. 0' TO ~05. 5' 

WESTON MEHlER 
~:DARK GRAY: SLIGHTLY CARBONACEOUS: THINLY LAMINATED. 

FRACTURED ZONE WITH SOFT ClAYEY SHALE LAYERS FROM ~09.9' TO 
~10. 7' 

SOFT CLAYEY SHALE FRACTURED ZONE FROM ~II. 8' TO 412.2' 

.05' PALE TEllOWISH•BROWN DOLOMITIC CONCRETIONS AT 431.~' AND 
434.0' 

SHALE BECOMES MEDIUM GRAY. CALCAREOUS. A11n ~OSS I L I FEROUS FROM 
33~. 7' TO 33~. 9' 

SOUTH BEND MEMBER 
LIMESTONE: liGHT GRAY: FINE·GRAINED: ~OSSILIFEROUS: THICK 
--mrot'!l'. 
LIMESTONE: LIGHT GRAY: SANOY: FINE·GRAINEO: MEDIUM BEDDED. 
RO~EHBER 

SHALE: DARK GRAY: THINLY LAMINATED: INTrRBEDDED wITH SANDSTONE: 
Jml'TUM LIGHT GRAY: FINE• TO M(DIUM·GRAINED: CALCAREOUS-,--
THIN BEDDED. 
SANDSTONE 301: FROM ~3q. 2' TO ~~I. 6' 
SANDSTONE 70% FROM ~~1.6' TO •42.8' 
LIGHT BlU ISH·GRAY FOSSILIFEROUS LIMESTONE CONGLOMERATE ~ROM 

~~2.8' TO ~43.3' 
STONER MEMBER 

L !HESTON£: ~()TTL ED VEII.Y liGHT GRAY AND PALE BLU 1 SH·GRAY: ~I NE • 
GAA I NED; THIN TO THICK BEDDED: OCCASIONAL • 00 I' TO • 04 1 

DARK GREEN ISH•GRAY SHALE PARTINGS: NUMEROUS STYlDll TES. 

!OR I NG COMPLETED AT 4 53.3 ~EET ON 5·9· 73. 
CASING USED TO .A-DEPTH 0~ 9.2 ~EET. 
GROUNDWAl!R lEVEL RECORDED AT qo.9 FEET ON 5•16·73. 
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BORING B-7 
SUIII'ACE ELEVATION 1098~ 

COOIIDINATtS: N SIJ1•1.6 [ 2-).2 

IJESC/ti,.TION$ 

SOFT. 

C~AY CREEK II!MIER 
~IMESTON£: liGHT BROWN AND ~IGHT GRAY: nNE-GRAINED: 
---rtl'n"rriFERDUS: MEDIUM TO THICK BEDDED: S~IGHTlY TO 

MDDERATE~Y wEATHERED: BURROW STRUCTURES IN BASAl 0.8'. 
JACKSON PARK MEMBER 

SHAlE: YE~~OWISH·GUY: VERY CAlCAREOUS: THIN BEDDED: >!!DERATE 
----,r HIGHlY WUTHEREO: ClAYEY: INTERBEDDED WITH ~01. .01' TO 

.05' lAYERS OF LIMESTONE: YE~LDWISH·GRAY: F INE•GRAINED: 
t()OERATELY WEAIR£A£0. . 

~OW CORE RECOVERY VALUES FROM 19. D' TO 36. ~' ARE A RESULT OF 
DR IlL lNG ... LFUNCTIDN AND ARE NOT REPRESENTATIVE OF ROCK 
PROPERTIES. 

!!!!U: K£01111< GRAY: VERY CAlCAREOUS: THINLY LAMINATED. 

.OS' ~A~E YEl~WISH•BROWN CONCRETIONS AT 38.3' AND 39. 5' 

LIMES'mNE: MEDIUM GRAY: VERY SHAlEY: FINE-GRAINED: MEDIUM 
--nmmJ \oiiTH IRRECULOA DISTORTED BEDS. 
VERTICAL PARTIA~~Y-HEA~ED OPEN FRACTURE FROM 39.9' TO 41.~' 

H[UMADEP. MEMBER 
SHAlE: MEDIUM DARK GRAY: CAlCAREOUS: TH•NLY ~AMINATED WITH i'l 
-,OS' ~ENSES OF LIGHT GRAY L oMESTONE. 

SOF'T C~ATE'Y SHA~E ZONE FROM ~9. 9' TO 50. 6' 

SHA~E: MEDIUM TO DARK GRAT: VERY CAlCAREOUS: FOSSILIFEROUS: 
~INlY LAMINATED TO THIN BEDDED: wiTH 3011: L'GHT GRAY 

liMESTONE NDDU~ES AND FOSS ll FRAGMENn. 
SOF'T C~AYEY SHAlE ZONE FROM 53.2' TO S3 7' 
.I' SOFT C~ATE'Y SHALE LAYERS AT ~.3' AND SS.~' 

PI.AmM:IUTH MEMIER 
LIMESTONE: liGHT GRAY: nNE-GRAINED: FOSSILIFEROUS: THIN TO 
~BEDDED: LI .. ESTDNE BEDS SEPARATED BY .01' TO • 7' 

~AYERS OF SHALE: MEDIUM GRAY: CA~CAREDUS: FOSSI~IFERDUS: 
THIN~Y lAM'I"'I''TrD. 

.I' SHA~E lATER AT 60.7' 
VERTICA~ HU~ED FRACTURE FRQ'M ~.I' TO ~.6' 
• I' SHA~E lAYER AT 65. I' 
• 7' SHA~E ~AYER FROM 65.~' TO 66.1' 

HEEBNER MEMBER 
SHALE: GRAYISH•BLACK: CARBONACEOUS: FOSSILIFEROUS AT TOP: 
~INLY LAMINATED: INTERBEDDED WITH IO~ .DOS' TO .02' 

LAYERS OF GRAY ISH• BROWN S IL TSTO~E. 
~EAVENNDRTH ME .. BER 
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BORING B-7 CONT. 

SYMBOLS DESCRIPTIONS 

LIMESTONE: LIGHT BLUISH·GifAY: FINE·GRAINEO: FOSSILIFEROUS: 
~BEDDED. 

SNYDERVILLE HEMBE~ 
SHALE: DARK GREEN ISH·GRAY: VERY CALCAREOUS: CLAYEY: LOCALLY 
-;c'SSILIFEROUS: THINLY LAMINATED TO THIN BEDDED. 

TORONTO MEMBER 
LIMESTONE: LIGHT GRAY TO VERY LIGHT GRAY: FINE-GRAINED: 
~IFEROUS WITH FOSSIL FRAG~ENT BEDS: THIN TO THICK 

BEDDED: OCCASIONAL 005' TO I' GREENISH·GRAY SHALE 
PARTINGS: PINPOINT VUGS LESS THAN ~. 

40% LIGHT GRE!:NISH•GRAY SHALE FRO~ 81. 5' TO 82.1' 
IRREGULAR NEAR VERT I CAL LIGHT GREEN ISH·GRAY CLAY LAYER • 02' 

TO .07' WIDE FROH 82.6' TO 83.1' 

.I' GREENISH-GRAY SHALE LAYER AT 93.4' 

SHALE: MEDIUM DARK GRAY: CLAYEY: THINLY LAMINATED. 
'l'll!ri'ARALLEl 45"' SLICKENSIDED FRACTURES AT 98.3' 
SHALE: MEDIUM TO DARK GRAY: THINLY LAMINATED: INTERBEDDED WITH 
----c!NSES OF SANDSTONE: LIGHT GRAY: VERY FINE·GRAINEO: LOCALLY 

CALCAREOUST""T'Ri'Fl"CTLAM INA TEO TO THIN BEDDED. 
SANDSTONE 501. FROM 100.1' TO 103.9' 
VERT I CAL FRACTURE FROM 10]. 2' TO 103.8' 
SANDSTONE 10% TO 20% FROM 103.9' TO 110.9' 
VERTICAL FRACTURE FROM 104. 2' TO 104.8' 

80° FRACTURE FROH 110.~' TO 110.8' 
BROKEN ZONE FROM 110.9' TO 111. I' 
SANDSTONE LESS THAN o;l FROH 110.9' TO 11•. 7' 

WILLIAMSBURG COAL BED 
l;.QAL: BLACK: MEDIUM BEDDED. 
GRAYI~W·BLACI. CARBONACEOUS SHALE FROM 114.9' TO 115.1' •sO S~ :KENSIDED FRACTURE AT 115.0' 
S~~LE: GREENISH·GRAY: VERY CALCAREOUS: THINLY lAMINATED: 20° 
----;[1 CKENS I OED FRACTURES SPACED • 3' TO I. 0' APART, 

AHAO:ON lA "EMBER 
SHALE: DARK GREENISH•GRAY: VERY CALCAREOUS: THINLY LAMINATED: 
---,.;rERBEDDED WITH 5% TO 50% .01' TO . I' ~COULES OF 

LIMESTONE: LIGHT GRAY; FINE•GRAINED: PYRITIC. 
20° Stitk£NSIDED ~RACTURES AT 120.~· A"D 120.8 1 

LIMESTONE: LIGHT GRAY: FINE·GRAINEO: FOSSILIFEROUS: THIN TO 
--mTtJR BEDDED: INTERBEDDED WITH 40:c GREENISH-GRAY SHALE IN 

UPPER 1. 3' . 
SANOY AND SHALEY FROH 126.~' TO 126.7' 

IRELAND HEHBER 
SHALE: HEOIUH DARK r.RAY: THINLY LAMINATED: INTERBEDDED WITH 
--:-t!02' TO .01' LAYERS OF SANDSTONE; LIGHT GRAY; FINE· 

GRAINED. ----
SANDSTONE 10% FROM 126.9' TO 131.9' 
SANDSTONE LESS THAN 51. FROM 131.9' TO 1~C.6' 
FRACTURED BROKEN ZONE F'IIOH 132.0' TO 132.9' 

COAL: BLACK; THIN TO HEOIUM BEDDED. 
SOFT GREENISH-GRAY CLAYEY SHALE FROM 141.2' TO 142.8' 

;:!~~E: >~C:tu". G;;~·,-; THINLY LAMINATED: ONT:RBEDOED WITH .002' 
~ .02' LAYERS OF SANDSTONE: LIGHT GRAY; FINE•GRAINEO. 
SANDSTONE 5% TO 30r. F~' TO 148.6' 

~; LIGHT GRAY; FINE·GRAINED: IRREGULARLY BEDDED WITH 

WOLF CREEK 

""' -a: 
:c::> ...... cc 
"'-' 
"'" -z ..... .,. 
"'o :Oz 

z 
0 ;:: 
"' :1 
~ ... 
0 
C[ 

w a: 
0 

z 
0 

~ 
:1 a: 
0 ... 
w 
(,) z w a: 
31\l 

"' ..J 

a.. 
::l 
0 a: 
"' w 
w z 
~ 
:z: 
en 

a.. 
::l 
0 a: 
"' en 

"' ..J 

"' :;:, 
0 
0 

UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-34g (Sheet 2 of 6) 

Log of Boring B-7 

R~v. o 

• 

• 

• 



• LAIOIIATOIIY 0 

TES'T' DATA 0 
0: 

155 - :u~a1o-• 

100 61 

,_ 160 

165 - L2al0'"1 

100 14 

,_ 170 

--
175 -

91 911 

,_ 180 

~-185 1.9 liD'"' 
'f7' 'f7' 

• /90 ,_ .!ll:l!. 

Q • 2.190 poi 
E • l,lo6),000 poi 

- .!!1.!! 4.7110'"' 
5* 100 92 

1!15 

,_ 200 

·- 100 100 
205 

,_ 210 

·-215 98 98 

,_ 220 

100 78 

225 -

• 

~ 
i:::i::: 
~~ 
~~ ,.., ..... 
~ 

-945 

-940 

....g35 

-9~ 

-'925 

-920 

-915 

f-910 

~ 

-900 

f-6'95 

-890 

f-6'85 

f-880 

f-875 

BORING B-7 CONT. 

DESCitln"IONS 

DISTORTED BEDDING: lcr.l DARK GRAY SHALE PARTINGS. 
SHALE: DARK GRAY: THINLY LAMINATED: INTERBEDDED WITH .001' TO 
~· LAYERS OF SANDSTONE: LIGHT· GRAY: F INE·GRA I NED: LOCALLY 

CALCAREOUS. ---
SANDSTONE 60:1: ~ROM 150.8' TO 155.8' 

SANDSTONE lo01: "OM 155.8' TO IS7.9' 
SANDSTONE lcr.l "OM IS7.9' TO 167.5' 

SANOnONE 8cr.l "OM 167.5' TO 168.3' 
SANDSTONE AND SHALE BECOME INTERBEDDED WITH SILTSTONE: 

MEDIUM GRAYo SANDYo BECOMES MICAC£DUSo THI~M 
BEDDED. • 

SILTSTONE 5cr.l AND SANDSTONE lcr.l ~ROM'I68.3' TO 169.7' 
SANOnDNE 8cr.l AND SHALE 2cr.l ~ROM 169.7' TO 171,1o' 
SILTSTONE 7cr.l AND SANDSTONE Zcr.l FROM 171.1o' TO 188.0' 

.Z' DISTORTED SANDSTONE LAYERS AT 183.2' AND 187.9' 

SILTSTONE IOcr.! "OM 188.0' TO 191.9' 

SILTSTONE 801: AND SANDSTONE 2M "OM 191.9' TO 203.4' 

SILTSTONE: MEDIUM DARK GRAY: MICACEOUS: SHALEY: THIN! Y . 
LARIAAIED WITM OCCASIONAL LAMINAE OF LIGHT GRAY VERY FINE· 
GRAINED SANDSTONE. 

60° ~RACTURE AT 223.9' 
VERTICAl ~RACTURE ~ROM U4.0' TO Hlo.S' 
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BORING B-7 CONT. 

$Y116t:ILS t:IESC/1/fiiTit:INS 

VERTICAL FRACTURE FROM %27.4' TO 227.8' 

RO~~!~t M~~g~~M DARK GRAY: SL IGMTLY CARBONACEOUS: Tl41NLY 
LAMINATED. 

MEDIUM O.l~K·GUY CALCAREOUS. FOSSILIFEROUS SHALE FROM 243.0' 
TO 243.2' 

VERTICAL FRACTURE FROM 243.5' TO 243.8' 

HASKELL HEMlER 
LIMESTONE: LIGHT GRAY: FINE•GRAINEO: FOSSIL.,EROUS: Tl41N TO 
~ 8EDDED: OCCASIONAL .DOl' OARK GRAY SHALE PARTINGS. 

VI NLANO HEMlER 
SHALE: MEO IUM DARK GRAY: VERY CALCAREOUS: FOSS ILl FERDUS: 
~IGHTU SANOY: Tl41NLY LAMINATED TO THIN BEDDED. , 
SHALE: GRUNISH•GRAY: CALCAREOUS: THINLY LAMINATED. 

WEn~'~!~~. lA OI[MIER 
LIOIESTONE: LIGHT GRAY: SHALEY: 70'1 FUSULINID FOSSILS: Tl41N TO 
--nntl<UODED: VERY SHALEY IN UPPER 0.4'. 

TONGAIIOXIE IWIIER 
SILTSTONE: OIEDIUOI GRAY: OIICACEDUS: SLIGHTLY SANOY: THIN TO 
--nntl<BEDDED: INTERIEODED WITH SHALE: MEDIUM DARK GRAY: 

Tl41NLY LAMINATED:. &NU SANOSTONE7"'t'TttiT GRAY: FINE•GR&INED: 
SILn: THIN TO THICK B~ DISTORTED BEDDING. 

SILTSTONr 70'1 AND SANDSTONE 3Cl: FROM 356.0' TO 358.2' 
SILTSTONt oOX &ND SANDSTONE 20'1 FROM 258.2' TO 259.6' 
SANDY SILTSTONE 100% FROM 259.6' TO 264.0' 

SILTSTONE 501: AND SANDSTONE 3011' FROM 264.0' TO 265. 9' 

SILTSTONE 70'1 AND SANDSTONE 2DX FROM 265.9' TO 271.1' 

SILTSTONE loOX AND SANDSTONE 2D'I FROM 271.1' TO 282.5' 

SILTSTONE 20X AND SANDSTONE 20X FROM 282.5' TO 305.9' 
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BOR I N G 8-7 CONT. 

$'1'11101.$ DESCitii''I'IDN$ 

SILTSTONE AND SANDSTONE LESS '!!IAN 5% F'ROM 305.9' TO 313.6' 

~; M£01UM DARK GRAY: 'TIIINLY LAMINATED. 

SMALE: MEDIUM DARK GUY: 'TIIINLY LAMINATED: INTER8EDDED 111'111 
-mcsTONE: L·IGHT GRAY: VERY FINE·GRAINED: .LOCALLY 
~S: LAMINATED TD THIN BEDDED. 

SANDSTONE LESS THAN 5% FIIOM 328.1o' TD 333 .lo' 

SANDSTONE 201: TD loO:I: FADM 333 .lo' TD 3 55.3' 

SANDSTONE LESS THAN 5': F'ROM 355.3' TO 389.2' 
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BORING B-7 CONT. 

$1'M60L$ DESCRIPTION$ 

WESTON MEMBER 
SHALE: MEDIUM DARK GRAY; SLIGHTLY CARBONACEOUS: THINLY 
--rJ[H I NAT ED. 

GRA;~~~l~LACK CARBONACEOUS SHALE LAYER ~ROM 395. I' TO 

.05' PALE YELLOWISH-BROWN CONCRETION AT ~19.5' 
SHALE .BECOMES PLANT rOSSILirEROUS BELOW ~20.0' 
.02' PYRITE NODULE AT o22.8' 

SOUTH BEND MEMBER 
LIMESTONE: LIGHT GRAY: FINE-GRAINED: roSSILirEROUS: THIN TO 
-----rR'Tl:'irBEDDED: OCCASIONAL • 00 I ' BROWN ISH·GRAY SHALE 

PARTINGS: SANDY IN BASAL 2.1'. 

ROCK LAKE HEHBER 
SHALE: MEUIUM OARK GRAY: SLIGHTLY CALCAREOUSt INTERBEDDED WITH 
--rTMESTONE: LIGHT GRAY; riNE·GRAINED: SANDY: LOCALLY 

FOSSILIFEROUS: LAMINATED TO THIN BEDDED. 
SHALE 5D% FROM o28.0' TO ~29.8' 
SHALE 95% FROM 429.8' TO oJO.I' 
SHALE o01: FROM o30. I' TO lt) I. 5' 
SHALE 901: FROM lt31. 5' TO lt32.2' 

STONER MEMBER 
LIMESTONE: VERY LIGHT GRAY TO MEDIUM GRAY: FINE-GRAINED: THIN 
~CK BEDDED. 
SHALEY ~ROM lt35.3' TO lo36.2' 

BOA 1 NG COMPLETED AT ltl7. lt FEET ON 5·25•73. 
CASING USED TO A DEPTH or 22.0 FEET. 
GROUNDWATER LEVEL RECORDED AT 3o.o FEET 
ON 5·29•73. 
THIRD PIEZOMETER INSTALLED AT AN INTERVAL ~ROM 
ltO.O FEET TO 50.0 rEET ON 8·2·73. 
SECOND PIEZOMETER INSTALLED AT AN INTERVAL FROM 
79.0 FEET TD 99.0 FEET ON 8·?·73. 
FIRST PIEZOMETER INSTALLED AT AN INTERVAL FROM 
llt5.0 FEET TO 195.0 FEET ON 8·?·73. 
PIEZOMETER READINGS ARE PRESENTED ON TABLE 
2.lt-29. 
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BORING S-8 
SUIIFAG! EL!VATIOII 1067.1 

cDOADo .. ns: • -•o.s E 11103n'·' 

DESC/tf,ri(JNS 

TRACE OF IRON OXIDE STAINS GRADE IN, 

MEMBER 
SHALE: MEDIUM GRAY: WUTMERED IN UPPO AND BASAL 1.0' TO 
-c1GMT OLIVE BROWN: VERY CALCAREOUS: FOSSILIFEROUS: 

CLAYEY: 20l: liMESTONE NODULES AND FOSSILS: SL IGMTLY TO 
MODERATELY WEATMERED: TMIN BEDDED. 

PUTTSMDiml MEHlER 
LIMESTONE: LIGMT GRAY: FIII(·GIIAINED: FOSSILIFEROUS: TMIN TO 

A£010M BEDDED: LIMESTONE LAYERS SEPARATED BY .C)' TO .6' 
LAYERS OF SHALE: MEDIUM DARK GRAY: CALCAREOUS• LOCALLY 
CLAYEY: TMllltT"'\.AHINAT£0 • 

• D5' ·son CLAYEY SHALE LAY£11 AT 25. I' 
• I' SMALE LAYER AT 27. I' 
SHALE LAY£11 FROM 27. 5' TO 27.8' 
CLAYEY SHALE LAYER F'IIOH 28.0' TO 28.6' 
.1' CLAYEY SHALE LIY£11 AT 28.8' 
SHALEY FROM )2.4' TO 33.1' 

HEEIN£11 MEMBER 
SHALE: GRAY ISH•BLACK: CARBONACEOUS: SliGMTL Y CALCAREOUS: 
---,...INLY LAHINATEn• INTERBEDDED WITH 5S THIN LENSES OF 

GRAY ISH•BROWN CALCAREOUS SILTSTONE • 
.LEAVENWORTH MEHlER . 

liMESTONE: HECIUH GRAY: FINE·GRAINED• FOSSILIFEROUS: HEDIUH 
BEDDED: SHALEY IN UPPER 0. 1'. 

SIIYOOVILLE MEMBER 
SHALE• MEDIUH DARK GRAY AIIO GRAYISH·GREEN: CLAYEY-:- VERY 
--a\.CAREOUS: OCCASIONAL SHALL L I HE STONE NODI II F.S ANO 

FOSSILS: THIN TO MEDIUH BEDOEC. 

TORONTO HEMlER 
LIMESTONE: LIGMT GRAY TO VERY LIGMT GRAY: FINE·GRAINEO: 
~IFEROUS WITH FOSSIL FRAGMENT BEDS: TMIN TO THICK 

BEOOED: OCCASIONAL GREEN I SH·GRAY SHALE PARTINGS: VERY 
SHALEY IN UPPER 0. 7'. 

SHALEY F'IIOH 57.4' TO 59.9' 

• 1' son CLAYEY SHALE LAYER AT 59.8' 

SHALE: HEOIUM OARK GRAY: LOCALLY CLAYEY: TMINLY LAMINATED: 
---,...TERBEDOFD WITH SANDSTONE: LIGHT GRAY: FINE·GRAINED: 

LOCALLY CALCAREOUS: CAAINIIED TO THIN BEDDED. 
SANDSTONE LESS THAN 511: FROM 64.2' TO 66.7' 
SOFT CLAYEY ZONES FROH 64.2' TO 65.w' AND FROM 67.1' TO 67.7' 
SANDSTONE 40:( FROH.66.7' TO '77.0' 
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BORING S-8 CONT. 

SYIIIOLS DESCifii'TIDNS 

SANDSTONE LESS THAN lOS F'ROM 77.0° TO 80.6° 

ILL lAMS BURG COAL BED 
COAL: BLACil: SMALEY: THIN.BEDDED. 

'rRI'C'E: GREENISH·GAA•: VERY CALCAREOUS: CLAY£'1: LAMINATED TO 
~IN BEDDED. 

~;i;!IA>IAZI) NIA HE141 ER 
SHALE: GREENISH·GOAY; CALCAREOUS: THINLY LAMINATED: INTER· 
--g'EDDED WITH LENSES AND NODULES or LIGHT GRAY LIMESTONE. 
LIMESTONE 70~ F'ROM 86.9° TO 87.6° 
LIMESTONE 101: rROM 87.6° TO 90.9° 
LIMESTONE: LIGHT GRAY: FINE·GRAIN£0: rDSSILIFERDUS; LOCALLY 

SAALEI: Tl41N TO MEDIUM BEDDED. 
IRELAND MEHlER 

SHALE: MEDIUM DARK GRAY: SILTY: LOCALLY CARBONACEOUS: THINLY 
--clHINATEO: INTERBEDDED WITH SANDSTONE: LIGHT GRAY; VERT 

riNE·GRAINED: SILTY: LAMIN&i£0. 
SANDSTONE LESS THAN IO'X F'ROM 93.0° TO 111t.7° 
SOFT CUY£T LAYER •ROM 9'o. 2 ° TO 98. 8 ° 
NUMEROUS son CLAY£Y SHALE LAMINAE F'ROM 9'-.2 1 TO 9'-.8° 
SANDSTONE LESS THAN !Ill F'ROM 98.8° TO 107,0 1 

SHALE IE COMES Ml CACEOUS AND 'LANT F'CSS I L I FEROUS BELOW 101. 0 ° 

NUHOIOUS SOFT CUYE'I SHALE LAYERS rROM 10lt.~' TO 106. 7' 

COAL: BLAC!l: SHAL£'1: THIN BEDDED. 
~E: DARK GRAY AND CUBONACEOUS AT TOP GRADING TO GREENISH 
·--!:RAT AT BASE: CLAYEY: LAMINATED TC THIN BEDDED. 

SHALE: MEDIUM DAA!l GRAY: SILTY: LOCALLY CLAY£'1; THINLY 
-"tAMINATED: INTERBEDDED WITH SANDSTONE; LIGHT GRAY: 

F'tNE•GRAINED: LAMINATED TO lAIN BEDDED; AND 
SILTSTONE: MEDIUM GRAY: MICACEOUS; LAMINATED TO 
~ODED. 

SANDSTONE I !Ill AND SILTSTONE 601: F'ROH 110.5' TO 113.5' 
SANDSTONE 50S AND' SILTSTONE lOS rROH 113.5' TO 122.8' 
NUH£AOUS SOF'T CLAYEY SHALE LAMINAE F'ROH 113.5' TO 121.7' 

SANDSTONE 21!': AND SILTSTONE 70: F'ROM 1%2.8' TO 135.o 0 

SANDSTONE 101. AND SILTSTONE SO~ FROM 13S.It 0 TO IS't.0° 

NUMEROUS &OFT CLAYEY SHALE LAMINAE F'ROM 137. 6' TO lo). 5' 
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BORING B-8 CONT. 

S'I'IIIOL$ DESCitii'TIQNS 

$HALEY SILTSTONE tOOS 1'1101< 15'<.0' TO 1~2.8' 

NUMEROUS SOF'T CLAYEY SMALE LAYERS F'IIOM 157.~' TO 165."' 

NUMEROUS SOF'T CLAYEY SHALE LAYERS FROM 168. 9' TO 174. 5' 

NUMEROUS SOF'T CLATEY,SHALE LAYERS F'IIDM 175.8' TO 179."' 

INS MEMBER 
SHAlE: MEDIUM DARK GRAY: THINLY LAMINATED: SLIGHTLY 
---,:ARBONACEOUS BELOW 200.0'. 

i ~·-l~~~: HFDIUM GRAY: FINE•GRAINED: FOSSILIFEROUS: SHALEY IN 
: 0. 5' 

INLAND MEMBER 
SHALE: MEDIUM DARK GRAY; VERY CALCAREOUS: FOSSILIFEROUS; 
-cAHtNATED TO THIN BEDDED. 
SILTSTONE: MEDIUM DARK GRAY; MICACEOUS: CALCAREOUS; LAMINATED 
~IN BEDDED: INTERBEDDED WITH SANDSTONE: LIGHT GRAYt 

SILT"t: CALCAREOUS~ LAMINATED TO TRIN BEbb£0. 
SANDSTONE LESS THAN IDS F'IIOM 208.2' TO 210.2' 
SANDSTONE 40S f..,.. 210.2' TO 213.4' 
SANDSTONE LESS THAN IDS F'IIOH 213."' TO 215.3' 
BROKEN ZONE FROM 21". 0' TO 2 I". 7' 
~tog~~~ GREENISH-GRAY; VERY CALCAREOUS: LAMINATED TO THIN 

lA MEMBER 
LIMESTONE: LIGHT GRAY; 60S FUSULINIO FOSSILS: SHALEY; THIN TO 
~BEDDED. 

SILTSTONE: GREEN ISH•GRAY: LOCALLY CLAYEY: LOCALLY VERY SANOY: 
---,m';IONAL YELLOWISH•GAAY LIMESTONE NODULES OR LENSES: 

LAMINATED TO MEDIUM BEDDED. 
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BORING B-8 CONT. 

SYMIIOL$ DESCRtPrtON$ 

TONGANOXIE MEMBER 
SHALE: GREENISH-GRAY AT TOP GRADING TO MEDIUM DARK GRAY 
---nlOW 23~.0': LOCALlY VERY ClAYEY: THINlY LAMINATED TO 

THIN BEDDED: INTERBEDDED WITH SANDSTONE: LIGHT GRAY: 
FINE·GRAINEO: lOCAlLY CALCAREOur:-tJ!'RiliATEO TO THIN BEDOE 
AND SILTSTONE: MEDIUM DARK GRAY: MICACEOUS: LAMINATED TO 
THIN~ 

SANDSTONE 10~ AND SILTSTONE )0,; FROM 229.2' TO 261.5' 
NUMEROUS SOFT CLAYEY SHALE lAYERS FROM 233. S' TO 261. 0' 
.I' BROWNISH·GRAY DOLOMITIC CONCRETION AT 235.~' 

SANDSTONE 20% AND SILTSTONE 40'- FROM-261. 5' TO 2~-~· 

SANDSTONE S'X AND SilTSTONE 201. FROM 2~.4' TO 299. 5' 

NUMEROUS SOFT CLAYEY SHAlE LAYERS FROM 272. I' TO 276. 7' 

NUMEROUS SOFT CLAYEY SHALE LAYERS FROM 277.8' TO 282.5' 

NUMEROUS SOFT CLAYEY SHALE lAYERS FROM 287. 6' TO 393. I' 

CALCAREOUS SANDSTONE 2Dlt AND SILTSTONE 10,; FROM 299. 5' TO 
313 '~. 
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BORING B-8 CONT. 

SYIIIIDL$ DESCRIPr/ONS 

SAHDSTONE AND SILTSTONE LESS THAN 10~ F'IIOM 313.~' TO 315.8' 

SANDSTONE 50~ AND SILTSTONE TO~ FROM 315.8' TO 318.~· 

SANDSTONE AND S I L TSTDNE LESS THAN 1 0~ F'IIOM 318 _ 9' TO 3 54. 0' 

VERTICAL CL«Y·FILLED FRACTURE FROM 326.0' TO 327.0' 

WESTON MEMBER 
SHALE: MEDIUM DARK GRAY: SLIGHTLY CARBONACEOUS: THINLY 
-,:tMINATED, 

VERTICAL FRACTURE FROM 356.8' TO 357.2' 
.1' CARBONACEOUS SHALE LAYER AT 358.8' 

.25' CARBONACEOUS SHALE LAYER AT 361.2' 

(BORING CONTINUED) 
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BORING B-8 CONT. 

DESC/1/I'TIDNS 

. 15' BROKEN ZONE AT 376. 5' .z• BROKEN ZONE AT 377.6'• 

81t0UN AND CLAYEY F110M 389. 5' TO 393. 1' 

SOUTH SEND M!MUR 
LIMESTONE: LIGHT GRAY: nNE•GU!NEO: FOSSILIFEROUS! THIN TO 
---nn'r.1t 8EOOEO: SANOY IN 'IIASAL 1.~'. 

VERTICAl CALCITE•HEALEO F11ACTURES F110H 393.5' TO 3~.7' 
AND F1IOM 395.2' TO 396.8' 

ROCK LAU HEIIIIER 
SHALE: MEDIUM DARK GRAY: CALCAREOUS: THINLY LAMINATED: 
-.-...rEUEOOEO WITH LIMESTONE: LIGHT GRAY: FINE-GRAINED: 

LOCAlLY VERY SANDi: CIA I Ali ED TO MEDIUM BEDDED. 
SHALE 70S "'OM 397. 9' TO ~01. 5' 
LIMESTONE 70S "'OM 1.01. ~· TO· loO). I' 
VERY SANOY F110M loOZ .3' TO 1.03. I' 

STONER HEMlER 
LIMESTONE: LIGHT· GRAY TO VERY LIGHT GRAY: nNE•GRAINEO: 

tiC CAS IONAL GREENISM•GAAY SHALE PARTINGS: THIN TO THICK 
SEDDED. 

!DRING CO~ETED 'AT lo05. 1 FEET ON 6-11-73. 
CASING USED TO A DEPTH OF 15.0 F,EET. 
GROUNDWATER LEVEL RECORDED AT 20.0 FEET ON 
6-25•73. 
THIRD 'IEZOMETtR INSTALLED AT AN INTERVAL F110H 
5.0 FEET TO 17.0 FEET ON 7·31·73. 
SECOND PIEZOMETER INSTALLED AT AN INTERVAL F110H 
%2.0 FEET TO 31o.O FEET ON 7·31·73. 
FIRST PIEZOM!TER INSTALLED AT AN INTERVAL F110H 
lolo,O FEET TO 61o.O FEET ON 7·31·73. 
PIEZOMETER READINGS ARE PRESENTED ON TABLE 
z.•·Z9· 

.... -o: 
""'' ~ .. cc .,_, 
cou -z .. .. 
:~ ::Oz 

II. 
;::) 
0 a: 
c:l 
Ill c .... 
Cl s 
Q 

Rev. 0 

WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-34h (Sheet 6 of 6) 

Log of Boring B-8 

• 

• 

• 



• = " ..... 
U.8011ATOIIY g; zc 

" ..... 
T!ST DATA .. , <» " .... co ., 

f• ~~ 
::: "' 

u 
SCI • 520 I'Jf' 
Sy • 346 psf 
w • Z8.41. 

5 - D • 90.9 pcf 

~ 1•. z• 
w • 23. 4~ 
D • 98.7 pcf 

-~ u 16 
S • 1.640 pof 

10 
w • 20.3~ 
D • 105.9 pcf 

LL • 43.4% 
_Plo20.~ 

18 Sl PI • 22.6% 15 

20 -
-· . .. 13 

25 -
l.!ol0"1 

...-,_ 30 

100 80 

35 - ~ 

44ol0"1 

• -
·- 'ST a 

40 

·-45 6.2 oiO"' 

·- 10 5I 
50 

·-55 0 

,_ 60 
100 94 

- a.o o1o·• 65 

- 100 89 

1.0 •1o·• 

-

• 

1-1075 

/065 

1060 

.-1055 

~ 1050 

:-1045 

.... /040 

.-

1-1030 

t- /025 

1- /020 

1-1015 . 

1-1010 

1-1005 

'TI 
Ill 

211 

lSI 

BORING B-9 
SUIIFAGE ELEVATION IOTI.O 

CDOillU .. nS: 0 583)66,2 t 210876S.Z 

DESCRIPTION$ 

SOIL , 
OAR~ BROWN ClAYEY SILT WITH TRACE nr 

IUM STI<F TO STirr). 

IAL 

I«!TTLED DARK BROwN AND YELLDWISH•BROWN SILTY CLAY (STII'F 1l) 
VERY STIFF), 

OLIVE BROWN Tn YEllOWISH-BROWN wiTH TRACE nF GRAY S!ITY 

CLAY: CALCAREOUS: TRACE OF LIMESTONE FRAGMENTS: RELICT 
BEDDING; (HARD)(SOIL C HORIZON DEVELOPED FROM WEATHERED 
SHALE 01 THE HEUHADER MEMBER), 

PLATTSI«!UTH ·MEI1BER 
L I HE STONE: MEDIUM GRAY: rt NE ·GRAINED: 1"05 S I L I FERDUS: THIN TO 

REOIUM BEDDED: LIMESTONE BEDS SEPARATED BY .02' TO . 7' 
LAYERS OF SHALE: MODERATELY wEATHERED TO I«!DERATELY 
YELLOWISH·~ IN UPPER 6.0' AND UNWEATHERED MEDIUM 
DARK GRAY BELOW: CALCAREOUS: THINLY LAMINATED. 

• 15' MODERATELY wEATHERED CLAYEY SHALE LAYER AT )I .4' 
.2' MODERATELY WEATHERED CLAYEY SHALE LAYER AT 31.7' 
VERTICAL OPEN FRACTURE FROI< 31.8' TO 32.2' 
• I'MODERATELY wEATHERED CLAYEY SHALE LAYER AT 33. 5' 
• IS'MODERATELY WEATHFRED CLAYEY SHALE LAYER AT 33.8' 
CLAYEY SHALE LAYER FADM 34. 2' TO )4 9' 
• 2' SHALE LAYER AT 35. 2' 
. I 5' SHALE LAYER AT 37. 5' 
$HALEY FROM 38 8' TO 41. 0' 

HEEBNER MEMl!ER 
SHALE: GRAY ISH·BLAeK: eAR80NAeEOUS: SLIGHTLY CALCAREOUS: 
---rHINLY LAMINATED: WITH 5% GRAYISH•BROwN CALCAREOUS SILT• 

STONE LENSES. 
LEAVENWORTH MEMBER 

LIMESTONE: MEDIUM GRAY: FINE-GRAINED: I"'SSILIFEROUS: MEDIUM 
BEDDED. 

SNYDERVILLE MEMl!ER 
SHALE: MEOI UM DARK GRAY: VERY CALCAREOUS: CLAYEY: LOCALLY 
~SSILIFERDUS: LAMINATED TO THIN BEDDED. 
400 FRACTURE AT 46. 6' 

NUMEROUS 200 TO 500 FRACTURES FROM 51 8• TO 56. 0' 

TORONTO MEMBER 
LIMESTONE: LIGHT GRAY TO VERY LIGHT GRAY: FINE•GRAINED: 
~IFEROUS WITH I"'SSIL FRAGMENT BEDS: THIN TO THICK 

BEDDED: 20% GREENISH•GRAY SHALE IN UPPER 5.7'. 

SHALEY FROM 69.2' TO 70.8' 
.03' son CLAYEY SHALE LAYER AT 70.0' 
.Z' SIIALE LAYER FROM 70.6' TO 70.8' 
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SYIIIDLS 

BORING B-9 CONT. . 

DESCIIII'TIDNS 

SHALE• MEDIUM TO DARK GRAY: LDCALLY SO~ AND CLAYEY: 
--rHINLY LAMINATED• INTERBEDDED WIT>! SANDSTONE: LIGHT 

GRAY; FINE-GRAINED: LOCALLY CALCAREOUS; CARINATED TO 
THIN BEDDED. 

IOOX SO~ CLAYEY SHALE FROM 7S.6' TO 79.0' 
SANDSTON[ 20X TO ~Ol: FROM 79.0' TO 9~.1' 
NUMEROUS SO~ CLAYEY SHALE LAYERS FROM 80 ~· TO 8S. 9' 

BROKEN ZONE FR014 86. 5' TO 86. 7' 

SANDSTONE LESS TIWI lOX F'II014 9lo. I' TO 96 3 1 

WILL IAIISIURG COAL lED 
COAL: BLACK; SHALEY: THINLY LAMINATED TO THIN BEDDED, 
rR'I!'E: GREENISHooGRAYt CLAYEY; CALCAREOUS; LAMINATED 
-.,THIN BEDDED: NUfiEROUS LOW ANGLE FRACTURE'S. 

AIIAZON lA MEMBER 
L IMRflN!tog~~~NISH-GRAY: VERY SHALEY: FOSSILIFEROUS_; 

IULAND MEMBER 
SHALE: GREENISH•GRAY: CLAYEY: OCCASIONAL LIMESTONE 
-wt!ULES: CALCAREOUS IN U,ER 1.0': THINLY LAMINATE~ 

TO TH IN IEOOED. 
SHALE: MEDIUM DARK GRAY: LOCALLY CLAYEY: THINLY 
---c:ltHINATED: INTERBEDDED WITH SANDSTONE: LIGHT GRAY; 

F INE•GRA I NED: LOCALLY CALCARmt!S'i'"""CliRI MATEO TO 
THIN BEDDED: &NO SILTSTONE: MEDIUM GRAY; 
141CACEOUS; LAIIINAm-rtrr!IIN BEDDED. 

NUMEROUS SD~ CLAYEY SHALE LAYERS FROM 1~.2 1 TO 106,2' 
SANDSTONE 5:11 AND SILTSTONE 20X FROM 1~.2' TO 107.7' 
SANDSTONE "OX AND SILTSTONE 30X FROM 107.7' TO 109.0' 
FRACTURED CLAYEY 2DNE FROM 108.0' TO 108 ... ' 
SANDSTONE lOX AND SILTSTONE 30X FROM 109.0' TO 121.0' 
CLAYEY SROKEN 2DNE FROM 109.0' TO 109.~' 

son CLAYEY ZONE FRD11 114, 9' 10 115. 5' 

.9l.!l.: SLACK: SHALEY: LAMINATED TO HEDIUH BEDDED, 
SHALE: HEDIUH GRAY: CLAYEY: THINLY LAMINATED: CARSONACEDUS 
----ri! UPPER 0. 3 1 • 
CLAYEY BROKEN 2DNE FADM 111.2' TO 111.6' 

SHALE; MEDIUM DARK GRAY: THINLY LAMINATED: INTEASEDDED WITH 
~ANDSTONE: LIGHT GRAY: FINE·GRAINED: LAMINATED TO 

mll!R"'1!DDED: AND SILTSTONE: MEDIUI1 GRAY: MICACEOUS& 
LAMINATED TO MEDIUM 8£00£0. 

SANDSTONE 20:1: AND SILTSTONE ~Ol: FROM 125.2' TO 128.2' 
SANDSTONE 75:11 AND SILTSTONE 15:11 FROM 128,2' TO 132.6' 

IROKEN 2DNE FROM 131,51 TO 131 .8' 

VERTICAL FRACTURE FROM 131.2' TO 132.~ 1 

SANDSTONE SOX AND SILTSTONE 30X FROM 132.6' TO 142.2' 

SANDSTONE 20X AND SILTSTONE SOX FROM 142.2 1 TO 1 .. 6.4' 

SANDSTONE lOX AND SILTSTONE 30X FROM 1 .. 6.~' TO 157.8' 

.05' CARBONACEOUS SHALE .LAYER AT 147.9' 
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BORING B-9 CONT. 

DES(;Itfn'IDNS 

101; SANDSTON£ AND 90S SILTSTONE FROM 157.8' TO 160.0' 

SANDSTON£ 101; AND SILTSTONE 301; FROM 160.0° TO 167.9' 
AoSO FRACTURE AT 160.4' 
INTERSECTING 600 CLAV•LINED FRACTURES AT 160. 7' 
700 FRACTURE AT 162.0' 

CLAYEY IROitEN ZONE FROM 161o. S' TO 165.0' 

SILTSTONE 1001; FROM 167.9' TO 171.8' 

SANDSTONE 101; AND SILTSTONE ]OS FIIOM 171.8' TO 175.8' 

.. ... -c Z::> ..... cc 
C..l .... -z ..... cz Co 
=~ 

ROO INS HEMlER 
SHALE: MEDIUM DARK GRAV; SLIGHTI.T CARIOHACEOUS; THINLY 
~AMINATED. 
600 FRACTURE AT 177 .0' 
100 FRACTURE AT 178.5' 
.05' SOn CLAYEY SHALE LAYER AT 180.0' 
ZOO FRACTURE AT 180.3 ° 
NUMEROUS son CLAYEY SHALE LAYERS FROM 181.6° 

600 FRACTURE AT 192.3' 

TO 185.2° 

IROKE~ ZONES FROM 198.1° TO 198.8' AND FROM 199.6° TO 200.2° 

VERTICAL FRACTURE FROM 209.1° TO 209.6° 

IROKEN ZONE FROM 211. 6' TO 213. 1 ° 

BROKEN ZONE FROM 214,1° TO 214,6° 
VERTICAL FRACTURE FADM 214 .9° TO 215.1° 

VERTICAL FRACTURE FROM 216.1° TO 216.8' 

4S0 FRACTURE AT 218.1' 

600 FRACTURE AT 220.4 ° 
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BORING B-9 CONT. 

SYIIIDLS DESCIIII'TIDNS 

LIMESTONE: LIGHT OLIVE GRAY: VERY SHALEY: FOSSILI'EROUS: 
-mtl!M BEOOED. 
SHALE: MEDIUM DARK (.~AY: SLIGHTLY CARBONACEOUS: OCCASIONAL 
-orALE YELLOWISH·BoOW'' DOLOMITIC CONCRETIONS: THINLl 

LAMINATED. 

SHALE: MEDIUM DARK GRAY: VERY CALCAREOUS: FOSSILIFEROUS: 
--miN TO MEDIUM BEDOED. 
SHALE: GRAY ISH·BLACK: CAAIONACEOUS: T!ONLY LAMINATED: 
~CASIONAL MEDIUM GRAY CALCAREOUS SILTSTONE LENS£ IN UPPER 
. 1.2 FEET. 

HA$1(£~~ HEMlER 
LIMESTONE: MEOIUH LIGHT GRAY: FINE•I;UINED: FOSSILIFEROUS: 

IAIA 10 THICK BEDDED. 

'II N•~NO HEHIER 
SHALE: MEDIUM DARK GRAY: VERY CALCAREOUS: FOSSILIFEROUS: THIN 
---,.0 HEOIUH BEDDED: )O'f LIMESTONE FOSSILS. 
COAL: BLACK: SHALEY: LAMINATED TO THIN BEDOEL 
~E: HEDIUH GRAY TO DARK GRAY: LOCALLY CLAVE~: LOCALLY 
--rARBONACEOUS: LOCALLY CALCAREOUS: LAMINATED TO THIN BEDDED. 
FRACTURED CL'>E" ZONE FROM 271.2' TO 271.6' 
SHALE IECOHES l!r.ERBEODED WITH 10.' LAMINAE OF VERY FINE• 

GRAINED SANDSTONE FROM 273 .0' TC 275.8' 
BROKEN C~AYEY L.O'oERS AT 276.0'. 276.9'. 277.6'. 278.5' AND 

279.1' 

BROKEN ZONE FROH 280.0 1 TO 280. 7' 
SILTSTONE: CREENISH•CRAY: SANOY: CALCAREOUS: LAMINATED TO 
~BEDDED: INTERBEDDED WITH SHALE: GREENISH-GRAY: SILTY 

THINLY LAMINATED: AND SANDSTONE: H[OIUH GRAY: FINE• TO 
HEDIUH·G~AINEO WITH SO~>IE FOSSIL FRAGMENTS: SILTY: 
LAMINATED TO MEDIUM BEDDED. 

SILTSTONE 90:·· AND SAN~STONE ''"' FROM 281.2 1 TO 283.9' 
SILTSTONE SO:·· AND SHALE 50:' FROM 283.9' TO 285. 2' 
SANOY SILTSTCNE 100:· FilCH 285.2' TO 287.0' . 
SILTSTONE 50~ AND SANDSTONE 50'1: FROM 287 .0' TO 291.3 1 

SI~TSTONE 90'1 AND SAhOSTONE tor FROH 291.3' TO 2!1't.3' 

li"ESTONE: MEDIUM GPAY: eo··. FUSUL'NIO FOS~ILS: SHAL['I: THIN 
---rtr""n!IC• BEDCEO: L I HESTON[ BEO$ SEPARATED BY .02' TO .6' 

LAYERS CF SIL"·;TON[: MEDIUM ~R.:Y: SHALEY: SoNOY: 
CARBONAtEdj~7~RE:us: LAMINATED TO HECIUH BE00£0, 

s IL TsToNr so·. rR~M 29". 3 • To 296. 2 • 
SANOY SILT~'TONF •JH> """M 296.9' TO 297.5 1 

.15' COAL LAYER AT 297.8' 

.2' SANOY SILTS'It'NE LAYER AT 299.1o' 
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BORING B-9 CONT. 

SYII.DL$ DESCRI~TIDNS 

.2' SANOY SILTSTONE LAYER AT 300.2' 

• 1' SILTSTONE ~Y[R AT ]Oio. S' 
TONGANOII E MEMBER 

SHALE: MEDIUM DARK GRAY: THINLY LAMINATED: INTERBEDDED WITH 
~ANDSTONE: LIGHT GRAY: VERY FINE-GRAINED: LAMINATED TO 

T!ml"'!t!I11ED: ANO SILTSTONE: MEDIUM GRAY: MICACEOUS: 
~MINATEO TO THICnmt!r. 

SANDSTONE S~ AND SILTSTONE 1~ FROM 301o.6' TO 30S.k' 
SANDSTONE 20,; AND SILTSTONE 20':t FROM 305.k' TO 309.6' 
SANDSTONE 1M AND SILTSTONE lOX FROM 309.6' TO 328.9' 

BROKEN ZONE WITH NUIIEAOUS HIGH ANGLE FRACTURES FROM 312.9' 
TO 31~.~· 

7010 FRACTURE AT 31~.9° 

IIIIOKEN ZONE WITH NUMEROUS HIGH ANGLE FRACTURES FROM 318.0 1 

TO ]19.5' 

SANDSTONE AND SILTSTONE LESS THAN 1M FROM 328.9' TO 362. S' 

WESTON HEMlER 
SHALE: MEDIUM DARK GRAY: SLIGHTLY CARBONACEOUS: THINLY 
--r'AMINATED. 

BROKEN ZONE ~ROM )68.2' TO ]68.w' 

300 FRACTURE AT )71.8' 
CLAYEY BROKEN ZONE FROM 37].1' TO 373.3' 

BROKEN ZONE FROM )7w.O' TO 375.0' 
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BORING B-9 CONT. 

SI'MIOLS DESCRII'rtONS 
NUMEROUS SOrT CLAYEY SHALE LAMINAE FROM 375. 7' TO 385.3' 

SOUTH BEND HEM!E~ 
LIMESTONE; MEDIUM LIGHT GRAY; FINE·GRAINED; FOSSILIFEROUS: 
-,;mm:i TO THICI\ BEDDED: SANDY IN BASAL I.D'. 
SIIALEY FROM 398.6' TO 399.0' 

ROCK LAKE MEMBER 
SHALE: MEDIUM DARK GRAY: CALCAREOUS: THINLY LAMINATED: INTER• 
--o!EDDED WITH 30% LIMESTONE: LIGHT GRAY: LOCALLY SANDY: 

LAMINATED TO THI~ 

BOA lNG COMPLETED AT ~02.2 FEET ON 6·18·73. 
CASING USED TO A DEPTH OF 8.0 FEET· 
g:o~~~~w LEVEL RECORDED AT 20.D FEET 

THIRD PIEZOMETER INSTALLED AT AN INTERVAL 
FROM 6.D FEET TO 21.0 FEET ON 7·5•73. 
SECOND PIEZOMETER INSTALLED AT AN INTERVAL 
FROM 28,0 FEET TO ~O.D FEET ON 7•5•73. 
FIRST PIEZOMETER INSTALLED AT AN INTERVAL 
FROM 56.0 FEET TO 75,0 FEET ON 7·5•73. 
PIEZOMETER READINGS ARE PRESENTED ON TABLE 
2.~·29. 
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BORING ~10 
SUit,ACE EL.EVATION 1016.8 

'OOODIW.ns, N 58)•61.% t %81)28%,6 

.. .. -a: .... ... ... cc 
"'"' ... -z ..... C:a 

i: ;'l $TII.DLS DESCiti,.TIDNS =~ 
1085 91 

12 I 

1080 441 

1075 

1070 

1065 

1060 

1055 

/050 

1045 

1040 

/0$5 

/OSO 

1025 

1020 

/015 

~---,~0-AR~K~B~RD~W·N--CLA .. Y~O~S·I·~~T•W•I~T·H~T~R·A~CE~O~F·S~A·N~O~(T~O~P~SO~I~~~)------1---,---i 

ICJ~EO DARK GRAY AND ORANGE SILTY CLAY 

H£\JMADER HEMlER 
SHALE: DARK YELLOW ISH·BROWN: VERY CALCAREOUS: F'OSS IL IFEROUS: 
~YO: SLIGHTLY TO ICJDERATELY WEATHERED: LAMINATED TO 

THIN 8EDDEO, 
PLATTSICIUTH MEHBER 

LIMESTONE: MEDIUM LIGHT GRAY: SLIGHTLY WEATHERED TO GRAYISH• 
-.nmmt ALONG SHALE ~AYERS: F INE•GRA I NED: F'OSSIL IFEROUS: 

THIN TO MEDIUM BEDDED. 
0, 15 1 SOF'T CLAYO SHALE LAYER AT 11,3 1 

MEDIUM DARK GRAY CLAYEY CALCAREOUS SHALE LAYERS F'ROM 15.0 1 

TO 15.5 1 AND F'ROM 15.7 1 TO 15.8 1 

HEEBNER MEHlER 
SHALE: GRAYISH•ILACK: CARBONACEOUS: THINLY LAMINATED: WITH 
~ MEDIUM GRAY CA~CAREOUS SILTSTONE LENSES, 

LEAVEIMIRTH MEHlER 
LIHESTOIIE: I'!EDIUH GRAY: F'INE•GRAINED: F'OSSILIFEROUS: MEDIUM 
~. 

SNTDERV I LLE HEMlER 
SHALE: MEDIUM DARK GRAY AND OLIVE GRAY: CLAYEY: VERY 
'"'""tln.CAREOUS: LAMINATED TO THIN BEDDED. 
~g8YF'~~~/~~S~~~~~RDUS LIMESTONE LAYER F'ROH 17.1

1 
TO 27.~ 1 

SOF'T CLAYEY SHALE lONE F'ROM 29.~ 1 TO 30.0 1 

NUMEROUS 200 TO loS" SL ICKENS I OED F'RACTURES F'ROH 32.5 1 TO 3~.1o 1 

SOF'T CLAYO SHALE ZONE F'ROH 36.8 1 TO 37.1o 1 

TORONTO HEMlER 
LIMESTONE: ~IGHT GRAY TO VERY LIGHT GRAY: FINE•GRAINED: 
~IFERDUS WITH F'OSSI~ F'RAGMENT BEDS: THIN TO THICK 

BEDDED: OCCASIONA~ GREENISH·GRAY SHALE PARTINGS AND LAYERS. 
NUMEROUS GREENISH•GRAY SHALE PARTINGS FROM -lo0,$ 1 TO lo7.3 1 

0.05 1 SOF'T CLAYEY SHALE LAYER AT lo8,0 1 

SHALEY F'ROM 50.6 1 TO 52.0 1 

0.05 1 SOF'T CLAYO SHALE LAYER AT 51.9 1 

SHALE: MEDIUM GRAY: C~AYO, SDF'T: SLIGHTLY CALCAREOUS: 
-oi41NATED TO THIN BEDDED, 

SHALE: MEDIUM DARk GRAY: LOCALLY CARBONACEOUS: THINLY 
. --oiHI NAT EO: INTERBEDDED WITH SANDSTONE: ~ IGHT GRAY: F' INE· 

GRAINED' ~DCA~~y CA~CAREOUSi"UU'''TllltTED TO THIN BEDDED: AND 
SI~TSTONE: MEDIUM GRAY: MICACEOUS: ~AMINATED TO THIN 
~ 

SANDSTONE 60~ AND S I~ TSTDNE 20% F'ROM 60, 51 TO 61,8 1 

SANDSTONE_ 30~ AND SILTSTONE 20'l: FROM 62.8 1 TO 71o,3 1 

NUMEROUS SOF'T C~AYEY SHALE LAMINAE FROM 61o.2 1 TO 71,2 1 

0,15 1 'PA~E YELLOWISH-BROWN ~IMESTONE ~ENSE AT 71," 1 

SANDSTONE LESS THAN 5~: AND SILTSTONE 20'l: F'ROM 71o,3 1 TO 81.6 1 

( BDR I NG CONTINUED) 
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BORING B-10 CONT'D 

6YIIIDL$ 

WILL IAMSIUIIG COAL lED 
COAL: BLACK: SMALEY: LAMINATED TO TNIN BEDDED. 
~E: GIIAYISN•ILACJ.; CAIIIONACEIIUS: CLAYEY: LAMINATED. 

AMol'm!nT IIEieEl 
SMALE: GIIEENISN-GUY: CLAY!'I: VPY CALCAIIEDUS: FDSSIL.,EIIOUS: 
--oi41NATED TO THIN IEOOED; OCCASIONAL SMALL LIMESTONE 

NODULES. 
IIIELAND IIEMIP 

SMALE: GlEENISN•GIIAY GIIAOIIIC TO MEDIUM DAU GIIAY IELOII 86.5 1 : 

---meALLY CUIDNACEOUS: TNINLY LAMINATED: INTUIEDOED WITN 
SANDSTONE: LIGHT GRAY: ~INE•GUINED: LOCALLY CALCAIIEOUS; 
~~ AND SILTSTONE; MEDIUM GUY: MICACEOUS: 
LAMINATED TO~. 

SANDSTONE 30: AND SILTSTI)H£ 20: ~OM lllo.$ 1 TO 90.9' 
CUY!'I llOICIN ZONE F'IIOM tg. I 1 TO 89;6 1 

SANDSTONE 1011: AND SILTSTONE loOII: ~OM 90.91 TO 97.~• 
OCCASIONAL SO" CLAY!'I SMALE LAMINA[ ~OM 91.2' TO 91.6' 
IIUIIE1UIIIS SO" CUY!'I SMAU LAYPS F'IIOM 95.2' TO 96.•• 
~STONE 3011: AND SILTSTONE 3011: "-OM 97.~' TO !!1.3' 
loO I'UCTUIIE AT 97.7 1 

SANDSTONE 5S AND SILTSTONE loOii: ~010 !!I.J' TO IOI.lo' 
ztf' SLICICENSIOED I'UCTUIIE AT 100.~' 
FDSSILIRlOUS CALCAUDUS SMALE ~lOM 101.3' TO IDI.lo' 
COAL: 'lUCK: SMALEY: LAMINATED TO MEDIUM IEDDED. 
l!lln: MEDIUM OUK GIIAY: TNINLY LAMINATED: INTPIEODEO WITN 
---nNOSTON£: LIGHT GUY: ~INE-GlAINED: LOCALLY CALCAII[OUS. 

tJR'T'llZ'I'n TO TN IN BEDDED: AND SILTSTONE: MEDIUM GIIAY:· 
MICACEOUS; LAMINATED TO MEDIUJo( Q[bb£0. 

SAIIDSTON£ lOll: AND SILTSTONE 5011: ~OM 102.2 1 TO 107.0' 
POICIN ZONE F110M 1~.2 1 TO 1~.5' . 
6lP n.ACTUII[ AT 1~.8 1 

VPTICAL FIIACTUl[ F110M 1~.9 1 TO 105.~' 
IIIOICIN ZONE ALONG VPTICAL F11ACTUIIE F110M 105.7' TO 106.3' 
SANDSTON[ ~ AIID SILTSTONE 20: F11DM IO,.D' TO 110.8 1 

OCCASIONAL SO" CLAYEY SHALE LAIOINAE ~lDM 110.9' TO 120.0 1 

SAIIDSTON£ 3011: AND SILTSTONE 2011: F'IIOM 110.8 1 TO lllo.2' 

SANOSTOIIE SUS AND SILTSTONE 2011: "-OM 111o.2' TO 115. 7' 
SAIIDSTONE 3011: AND SILTSTONE loOS F'IIOM 115.7' TO 117.1o' 

SANDSTONE 3011: AND S I L TSTONE 2011: F'IIOM 117. lo 1 TO 12 5. 0 1 

DISTOIITEO. SANDSTONE JOS AND SILTSTONE 70S 1'11010 125.0' TO 
126.9' 

SANDSTONE 2SS AND SHAUT SILTSTONE 60S "-OM 126.91 TO 1)9.0 1 

SANDSTONE LESS '!MAll 5'1 AND SNALEY SILTSTONE 9011: n.1110 139.0' 
TO 155.0'. · 

SANDSTONE CliiADES OUT AT. ·11o6. D' 

(lOlliNG CONTINUFDI 
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BORING B-10 CONT'D 

DE5C:Iti,.TIDN5 

3o" FRACTURE AT 151.4' 

SHALEY SILTSTONE sen; AND SHALE 50S FROM 155,0 1 TO· 186.6' 

OCCASIONAL SOFT CLAYEY SHALE LAYERS FROM 166.5' TO 171.6' 

0. I 5 1 IIIOICEN ZONE AT 1"17. I 1 

0.2' CLAYEY IROICEN ZONE AT 179.4 1 

VEIITICAL FRACTURES FROM -182.4' TO 182.91 AND FROM 183, 5' 
TO 184.3' 

OCCASIONAL SOFT CLAYEY SHALE LAMINAE FROM 184. 7' TO 195.6' 

ROIB INS MEHIIER 
~: DARK GRAY: SLIGHTLY CARBONACEOUS: TMINLY LAMINATED • 

LIMESTONE: LIGHT DL IV[ GRAY: VERY SHALEY: FOSSIL IFERDUS: 
LARINAIED TO MEDIUM BEDDED. 

SHALE: DARK GRAY: SLIGHTLY CARBONACEOUS: TMINLY LAMINATED: 
~CASIONAL 0.05' TO D. I' PALE YELLOWISH•BROWN DOLOMITIC 

CONCRETIONS, 

VERTICAL FRACTURE FROM .206.8 1 TO 208.9' 

NUMEROUS SOFT CLAYEY SHALE LAMINAE FROM 217.5' TO 218.8' 

NUMEROUS SOFT CLAYEY SHALE LAMINAE FROM 220.0' TO 227.2' 
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BORIN & &-10 CONT'D 

Dnt:IIII'Tit1NII 

SN&L£: MEDIUM DARK GRAY; Y£11'1 CALCAREOUS: F'OSSILII'tROUS; THIN 
--.,m,oED. . -
SII&LE: GR&YISH•ILACI\: C&RIOIIAC!OUS: SLIGHTLY CALCAREOUS: 
--riiiiiU ~IIIATED. 

HASKELL -D 
LIMESTONE: MEDIUM LIGHT GUY: FINE-GRAINED; 'IISSIL.,DDUS: 

lAIN 10 MEDIUM IEODED. 
V INLAND !CMIIIR 

SII&LE: MEDILII DARK GRAY; YDl CALCAREOUS: 'IISSILII'tRDUS: THIN 
-mDED. 
COAL: ILACI\: SHALE'/: THIN I!ODID. 
ntT!'ToNE: MEDIUM DARK GUY: THIN IEDDEO: INTDIEODED WITH 

$11U0$1UNEJ LIGMT GUY: "Nl•GUINED; LOCALLY I:ALCAlEOU$; 
tlEII'T'IIIT'EI TD THIN BEDDED. 

SAIIDSTONE 3DS FROM 235.6 1 TD 239.0 1 

SAIIDSTOIJE 60S P'IIOM U9.0' TD 2~3.0' 

COAL: lUCK: SHALE'/: ~III&TED TD THIN IEDDEO. 
llllt'l: MEDIUM DARK GRAY; LOCALLY CARIONACIDUS; :UYE'I: SILTY; 
--cxHIII&TED TD THIN IEODED: OCCASIONAL YELLDIII~Y 

IICIUIIIIT IC CDIICRE'I IONS, 

lil._'fml!l: ICDIUM GUY; SILTY: SHALE'/: LAMIIIATED TD MEDIUM 
--,mEl!; INTERIED0£0 WITH SANDSTONE: LIGNT OLIVE GUY: 

FINE-GRAINED: CALC&REOUS:~IN&TED TD ICDIUM 
I!DDEO. 

JDS SOFT CUYE'I SMALE L&YDS 1'110M 2 .. 9.0' TD 255.01 

SAIIDSTONE IDS ADM 2 .. 9.0 1 TD 255.0 1 

SILTY -STONE 60S noM 255.0' TD 2n.1• 

~DUS 'IISSIL I'UGM!NTS lfCIIIE MIXED WITH SAIIDSTDNE IELDII 
26&.0 1 

LIMESTONE: LIGHT OLIVE GUY: 60S I'VSILINID F'OSSILS: 10: 
kd0Ab£D L IM!STON[ I'EIIL[S 1 SHALEY: TM IN TO TH I Cit IEODED1 
INTERBEDDED WITH lEOS OF INTDLAYERED SAIIDSTONE Allll 
S ILTSTDNE AS DESCR liED &lOVE. 

LIICSTDNE ·lEOS FROM 272.7 1 TD 273.2 1 , 27~.0 1 TD 275.2 1 , 
275.7 1 TD 278.2' AND FROM 278. 7' TD 279.lt 1 

0.051 COAL L&YP AT 276.8' 
TOIIGANDXIE..,_P 

~L_E: II!DIUM DARK GUY: THINLY ~IIIATEO; INTDIEODED WITH 
---uliDSTDNE: LIGHT GUY; FINE-GRAINED: LOCALLY CALC&REDUS: 

IJjb SICT!TDNE• MEDIUM GUY: MICACEOUS: ~III&TED TD 
MEO I OR BEDDED. , 

SANDSTONE 3011: AND SILTSTONE SDS FROM Z79.lt' TD 291.0 1 

OCC&SIOII&L SOFT CUTE'I SHALE ~IIIAE FROM 283.7' TD 285.6' 

SAIIIISTONE IDS &1111 SILTSTONE 251 FROM 291.0 1 TD 308.8 1 

!II 
"'"' .... cc 
C..l .... -z .... 
~~ :Oz 

! 
5 a 
~ 
a: 
w c:o 
i 
a: ... 
Ill 

Rev. 0 

WOL!' CREEK 

!5 
0 
a: 
CD 

• c .... c:o 
5 
1:1 

OPDA'l'ED SA!'E'l'Y ANALYSIS REPOR'l' 

Figure 2.5-34j (Sheet 4 of 5) 

Log of Boring B-10 

• 

• 



• :: " ::; ..... 
L.ABOIIATOIIY iii !:i " TEST DATA : u> 0 a:o a: 

~ ~~ a: .. 
0 

f-
100 100 ,_ 305 

311 ~ 
97 61 f-

3/. '5-

32 o-
93 0 f----

32 '5-
-

33 '0 

• 

• 

785 

7'80 

7'7'5 

765 

760 

BORING B-10 CONT'D 

S'I'II6DLS DESCRJPrJONS 

0. 15 1 CLAYEY BROKEN ZONE AT 302.3' 

SANDSTONE 5l; AND SILTSTONE ISl; FROM 308.8' TO 321.3' 

VERTICAL FRACTURE FROM 31~.0' TO 315.0' 

CARBONACEOUS SHALE LAYER FROM 316. 5' TO 316.8 1 

NUMEROUS SOFT CLAYEY SHALE LAMINAE. FROM 317.9 1 TO 326.9' 

WESTON MEMBER 2!ill: MEDIUM DARK GRAY: THINLY LAMINATED. 

BOA lNG COMPLETED AT 326.9 FEET ON 7•3· 73. 
CASING USED TO A DEPTM OF 10.0 FEET. 
GROUNDWATER LEVEL RECORDED AT 59.6 FEET 
ON 6·27· 73. 
SECOND PI EZDI'.ETER INSTALLED AT AN INTERVAL FROM 
5.0 FEET TO 28.0 FEET ON 7·26·73. 
FIRST PIEZOMETER INSTALLED AT AN INTERVAL FROM 
38.0 FEET TO 57.0 FEET ON 7·26•73. 
PIEZOMETER READINGS ARE PRESENTED ON TABLE 2.lo•29 • 
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BORING 8-11 
IUIIFACE E~EV~ION . 1090.0 

COOIU>IIIATU, N 580821.7 £ 2812•58.6 

DE:iCR!I'TIDNS 

SOH£ ORGANIC MATERIAL IL) 

ICITTLED DARK BROWN SILTY CLAY WITH TRACE OF FINE SAND 
AND DAGAN IC MATERIAL 
(MEDIUM STIFF). 

ICITTLED GRAY AND BROWN SILTY CLAY WITH TRACE OF ROCK 
FRAGMENTS ! ST I~<). 

OLIVE BROWN TO LIGHT BROWN SILTY CLAY WITH TRACE OF ROCK 
FRAGMENTS; (VERY STIFF TO HARD) (WEATHERED SHALE) 

SHYDERV I UE MEitiER 
SHALE: LIGHT GRAY TO GREEN ISH•GAAY: VERY 
--n;LCAREOUS: SLIGHTLY TO ICIDERATELY 

WEATHERED IN UPPER TWO FEET. 

TORONTO MEMBER 
LIMESTONE: LIGHT GRAY TO VERY LIGHT GRAY: FINE·GRAINED: 
~IFEROUS WITH FOSSIL FRAGMENT BEDS: THIN TO THICK 

BEDDED: OCCASIONAL .ODI' TO .OS' GREENISH•GRAY SHALE 
PARTINGS: PINPOINT VUGS LESS THAN 5'1:. 

NUHEROUS CLOSELY SPACED SHALE. PARTINGS FROM 21.5 1 TO 21.8 1 

5~ SHALE FROM 27.3' TO 27.8 1 

.OS' SOFT CLAYEY SHALE LAYER AT 27 .8' 

SHALE: GREENISH•GRAY IN UPPER ONE FOOT GRADING TO MEDIUM GRAY 
-nLDW: LOCALLY CALCAREOUS: THINLY LAMINATED: INTERBEDDED 

WITH SANDSTONE: LIGHT GRAY: r INE•GRA I NED: LOCALLY 
CALCA~INLY LAMINATED TO THIN BEDDED. 

SANDSTONE 30t FROM 33. I 1 TO 3". 8 1 

SANDSTONE 5'1: FROM 3". 8' TO 3 7. 7' 
NUMEROUS SOFT CLAYEY SHALE L·AYERS FROM 36.1o' TO loO.O' 
.OS' PALE YELLDWISM•BROWN SILTSTONE LAYERS AT 37.1' AND 37.2 1 

SANDSTONE 3~ TO 5~ FRDH 3 7. 7 1 TO Slo. 0' 
.2' MEDIUM GRAY SILIGEOUS SHALE. LAYER AT 38.1 1 

NUMEROUS SOFT CLAYEY SHALE LAYERS FROM &o8.0 1 TO &og.o• 
• I 1 PALE YELLOWISH•BRDWN CONCRETION AT &o8.2' 

II\IMERDUS SOFT CLAYEY SMALE LAYERS FROM 50.0 1 TO 5".0 1 

SANDSTirNE WS THAN 5'1: FROM Slo.D' TO 60.8' 

WILL I AMSIUitG COAL BED 
COAL; BLACK: $HALEY AT BASE: THINLY LAMINATED TO MEDIUM BEDDED 
~: GRAY ISH•BLACK: CARBONACEOUS: THINLY LAMINATED: CLAYEY 
-rl! LOWER ONE FOOT. 
.I' COAL LAYER .AT 61.9' 

AMAZON lA MEMBER 
SHALE: GREEN ISH"GAAY: VERY CALCAREOUS: THINLY LAMINATED TO 
-wiCK BEDDED: WITM 5'1: .DOS' TO .07' NODULES OF LIMESTONE: 

LIGHT GRAY: FINE TO MEDIUM•GRAINED. ----
SHALE: DARK GREEN ISH•GRAY: VERY CALCAREOUS: CLAYEY: THINLY 
~MINATED TO MEDIUM BEDDED. 

2o" SLICKENSIDED FRACTURE AT 70.0' 

.D"' SOFT CLAYEY SHALE LAYERS AT 73.7'. 7".3' AND 7"·"' 
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BORING B-11 CONT'D 

SYIIIIDLS DESCRIPTIONS 

MEDIUM GRAY CONGLOMERATIC LIMESTONE FROM 74.4' TO 74.8' 
IRELAND MEM8ER 

SHALE: MEDIUM GRAY: CLAYEY: THINLY LAMINATED TO THIN BEDDED 
---;n"TH NUMEROUS SOFT CLAYEY SHALE LAYERS. 

SHAra; • ~~D ~~~E~~A~f ~~m~o~:~ I~~~~~: G~~~R~~~~~~R~ :!~D; 00 1 ' 
IRREGULARLY BEDDE~STORTED BEDDING: LOCALLY 
CALCAREOUS. 

SANDSTONE 5% TO 20% FROM 80.9 1 TO 95.4' 
.2' SANDSTONE LAYER AT 84.8' 
.IS' SANDSTONE LAYER AT 85.2' 

SANDSTONE AND SHAU BECOMES INTERBEDDED WITH SILTSTONE: 
MEDIUM GRAY; .SANDY: MICACEOUS; THIN TO THit"'l"'"B!!mm. 

SILTSTONE 80% AND SANDSTONE 20% FROM 95.4' TO 98. I' 

SILTSTONE 20ll: AND SANDSTONE 20ll: FROM- 98. 1' TO 104. I' 

SILTSTONE 60% AND SANDSTONE 20% FROM 10lt.1' TO 109.4' 

.6' CALCAREOUS SANDSTONE LAYER FROM 108.0' TO 108.6' 
SILTSTONE 20ll: AND SANDSTONE 20ll: FROH 109.4' TO 118.2' 

NUMEROUS SOFT CLAYEY SHALE LAYERS SPACED .01' TO • 1' APART 
FROM 116.6' TO 124.1° 

SILTSTONE 10% AND SANDSTONE LESS THAN 5r. F'ROH 118.2' TO 126.0' 

ROBBINS MEMBER 
.SHALE; MEDIUM GRAY TO DARK GRAY; SLIGHTLY CARBONACEOUS; 
~INLY LAMINATED. 

• 1' SOFT CLAYEY SHALE LAYER AT 144.6' 
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BORING B-11 CONT'D 

SYII6DLS DESCRIPTIONS 

VERTICAL FRACTURE FROM 150.2' TO 151.0' 

.2' SO" CLAYEY SHALE LAYE• &T-153.7' 

SO" CLAYEY BROKEN lONE FROM 167.5' TO 168.0' 

SHALE: LIGHT OLIVE GRAY: VERY CALCAREOUS: FOSSILIFEROUS: 
"""""""liED I UM IEDDED. 
SMALE: MEDIUM TO DARK GRAY: SLIGHTLY CARBDMACEDUS: THINLY 
---ctHINATEO: OCCASIONAL .03' TO .06' OLIVE GRAY DOLOMITIC 

CONCRETIONS. 

HASKELL HEMlER 
LIMESTONE: LIGHT GRAY: F"INE•GRAINED: FOSSILIFEROUS: THIN TO 
~BEDDED: SHALEY AT BASt. 

~!~LAND MEMBER 
SHALE: MEDIUM GRAY: SLIGHTLY CALCAREOUS: THINLY lAMINATED: 
--;n'CACEOUS: FOSSILIFEROUS IN UPPER 0.3°: IHTERBEODEO WITH 

SANDSTONE: LIGHT GRAY: FINE-GRAINED: CALCAREOUS: THINLY 
~TO THIN BEDDED. 

SANDSTONE S: FROM 182.8' TO 181..0' 
SANDSTONE ItO% FROM 181..0' TO 185.5' 
SANDSTONE S: FROM 185. 5' TO 188.3' 
SANDSTONE 60,; TO 8cr.; FROM 188.3' TO 193.7' 
VERTICAL FRACTURE FROM 189.0' TO 189.1o'_ 
DARK GRAY SMALE LAYER FRDH 190.2' TO '190.7° 

CLAYEY IROKEN lONE FRDH 193.1o' TO 193. 7' 

MN@itl!URtoC~~'~ei~l~s 7R~ 1/ ~Ei~~~~N~~6o~5 :Gmls IONAL 
DARK GRAY SHALE PARTINGS. 

LOW CORE RECOVERY VALUES FROM 199.5' TO 231.0° ARE A RESULT 
OF DRILLING MALFUNCTION AND ARE NOT REPRESENTATIVE OF 
ROCK PROPERTIES 

SIIAI.E LAYER FROM 2DS.D' TO 207.0' INTERPRETED FitCH GAMMA RAY• 
NEUTRON LOG 
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BORING ~II CONT'D 

SYM/IOLS DESCRIPTIONS 

CONTACT INTERPRETED FROM GAMMA RAY-NEUTRON ~OG 

SHA~E: MEDIUM TO DARK GRAY: S~IGHnY CARBONACEOUS: ~OCA~~y 

---m~~R~g~~; ~~~~~I~:~~=: T~~b, I ~mw~~~A~~~s ~ANDSTONE, 
CA~CAREOUS: CROSS-BEDDED: ~AMINATED TO THIN BEDDED. 

SANDSTONE 5X FROM 231.0 1 TO 231t,O' 
SANDSTONE 50% FROM 231t,O' TO 236.1 1 

SANDSTONE ~ESS THAN 5X FROM 236. 11 TO 238.0' 

SANDSTONE 7D!I: FROM 238.0 1 TO Zit 1. 5' 

SANDSTONE" LESS THAN 5X FROM 21t I. S 1 TO 21t3. 2 1 

SANDSTONE: ~ IGHT GRAY TO ~ IGHT 0~ IVE GRAY: VERY FINE-GRAINED: 
~EDUS WITH FOSSI~ FRAGMENTS: VERY SI~TY: ~AMINATED 

TO THIN BEDDED, · 

~IMESTONE: ~IGHT O~IVE GRAY: 90:1: FUSU~INID FOSSI~S: THIN TO 
~BEDDED: INTERBEDDED WITH .05' TO .5 1 BEDS OF 

S I~ TSTONE: GREEN I SH·GRAY: SANOY 1 SHA~EY: CA~CAREOUS: 
~TO THIN~Y ~AMINATED. 

SI~TSTONE BEDS FROM 21t7.5 1 TO 21t7.6', 21<7,8 1 TO 21t8.1'. 21t8,2' 
TO 21t8.6', 21<9,0' TO 21t9.1' 2lt9,2 1 TO 21t9.7' 251.0' TO 
251,2 1 , AND FROM 251.5 1 TO 252.0' 

TONGANDX IE MEMBER 
SHA~E: MEDIUM DARK GRAY: THIN~Y ~AMINATED: INTERBEDDED WITH 
-nl!DSTONE: LIGHT GRAY: VERY F"INE•GRAINE01 ~AMINATED TO THIN 

BEDDED. 
~:m~;E 2~gs~O T~~ ~A~:E~5!i~~ ~gcmo~~ S~ ICKENS IDES . 

FROM 2Slt.5' TO 259.5' 

.1' PA~E YE~~OWISH•BROWN CONCRETION AT 261.5 1 

VERTICA~ FRACTURE FROM 261.7 1 TO 262.1t' 
SANDSTONE 10:1: TO ItO% FROM 262.5 1 TO 267,7 1 

SANDSTONE LESS THAN 10:1: FROM 267.7 1 TO 279.0 1 

• 11 BROKEN ZONES AT 271t.2 1 AND 271<.8' 

SANDSTONE ItO" FROM 279.0' TO 280.2 1 

SANDSTONE ~ESS THAN 10:1: FROM 280.2 1 TO 283.0 1 

SANDSTONE 20% TO ItO: FROM 283.0 1 TO 287.0' 

SANDSTONE ~ESS THAN 5% FROM 287.0 1 TO 301.3' 

1<0° SLICKENSIDED FRACTURE AT 291t.7' 
VERTICAL FRACTURE FROM 295.0' TO 295.7 1 

NUMEROUS 30° T0-60° FRACTURES FROM 299.5 1 TO 300.6' 
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BORING B-11 CONT'D 

SYMBOLS D~SCR/PT/ONS 

.1' CLAYEY BRO~E• ZONE AT 3Cl.r' 
SHALE: GRAYISH·BLAC~: CARBONACEOUS: THI.NLY LAMINATED. 
>.lm: MEOIUe. GRAY: SILTY: THI.LY LAMI"•TEC: WITH LESS THAN 
---,;: THi" SA•:OSTONE LENSES. 

SOF'T CLAYEY SHALE BROKE• ZONE FRO" 305.8' TO 306.3' 

eqoKE• ZONE roOM 311.1' TO 311. 5' 
BROKEN ZONE ALONG VERTICAL FRACTURE rROM 312.5' TO 31lo.O' 

WESTON HEI'IBER 
~:MEDIUM GRAY: SLIGHTLY CARBONACEOUS; THINLY LAMINATED • 

• 2' BROKEN ZONE AT 318.6' 
• I 0 BROKEN ZONE AT 319.0' 

SOF'T CLAYEY SHALE, BROKEN AND BRECCIATED ZONE FROM 320.0' 
TO 321.5' . 

60° CLAYEY FRACTURE ZONE AT 336.3' 

• 1° BROKEN ZONE AT 338.6 1 

SOF'T CLAYEY SIIALE BROKEN ZONE FROM 341.2' TO 342.1' 

BROKEN ZONE FROM 342. 5' TO 342.8' 

SOL'TH BEND MEMBER 
LIMESTONE: LIGHT GRAY: riNE·GRAINED: FOSSILIFEROUS; THIN TO 
--rA'Tl:lrBEDDED; OCCASIONAL MEOIUM GRAY SHALE PARTINGS: 

SANDY IN BASAL 0.6'. 

ROCK LAKE MEMBER 

SHA~~ j E~~~~~~O oe~;H G~~~b~~~~~R~~g~f ~~!~7 y F ~~~~~~!~~~D: 
LOCALLY SANOY: LA'F!'I'F!tT!nO THIN BEDDED. , 

MEMBER 
LIMESTONE: VERY LIGHT GRAY WITH LOCAL PALE BLU ISH·GRAY 

RJI ICING; F'INE TO ~EDIUM GRAINED; THIN TO THICK BEDDED: 
OCCASIONAL DAR~ GREEN ISH·GRAY SIIALE PARTINGS. 

BORifiG COMPLETED AT 369.0 FE£1 ON 5·17·73. 
CASING USED TO A DEPTH or 19.0 FE£T. 
GROUNDWATER LEVEL RECORDED AT 61, I FE£1 ON 
6·1S-73. 
THIRD PIEZDME1ER INSTALLED AT AN INTERVAL FROM 
5.0 FEET TO 13.0 FE£1 ON 6·26•73. 
SECOND PI EZOHETER INSTALLED AT AN llrl'ERVAL FRDH 
16.0 FEET TO 35.0 rEET ON 6·26·73. 
FIRST PIEZOMETER INSTALLED AT AN INTERVAL FROH 
178.0 FEET TO 2lo0.0 rE£T ON 6·26·73. 
PIEZOMETER RE~OINGS ·ARE PRESENTED ON 
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BORJ NG B-12 
SURFACE ELEVATION 1088.!1 
COOIIDINATESo N 586089.2 [ 281127~.0 

DESCRIPTIONS 

DARK .BROWN SILTY CLAY" WITH SOME ORGAlUC MATERIAL (TOPSOIL), 

l«lTTLED GRAY AND ORANGE SILTY CLAY WITH TRACE OF SAND. 

HEUHAOER MEMBER 
SHALE; l«lDERATE YELLOWISH-BROWN: CLAYEY: VERY CALCAREOUS: 
~SILIFEROUS: l«lDERATELY WEATHERED: THIN TD MEDIUM BEDDED. 

SOF'T CLAYEY SHALE LAYER FROM 1~.5' TO 15,2 1 

PLATTSI«lUTH MEMBER 
LIMESTONE: LIGHT TO MEDIUM GRAY: LOCALLY WEATHERED TO GRAYISH· 
---mnrnt:'r ALONG SHALE LAYERS IN UPPER 5.5 FEET: FINE•GRAINED: 

FOSSILIFEROUS: THIN TO MEDIUM BEDD!D: LIMESTONE BEDS 
SEPARATED BY 0.02 1 TO 0.5' LAYERS OF SHALE: MEDIUM DARK 
GRAY; CLAYEY: CALCAREOUS: THINLY LAMI!Iltm. 

0.1 1 SOF'T CLAYEY SHALE LAYER AT 20.5 1 

SHALE LAYER FROM 20.8' TO 21.3 1 

0.1 1 SHALE LAYER AT 21.6' 

HEEBNER MEMBER 
SHALE; MEDIUM DARK GRAY GRADING TO GRAYISH-BLACK BELOW 28.6 1 

~BONACEDUS: SLIGHTLY CALCAREOUS: WITH s:t INTERBEDDED 
LENSES OF MEO IUM GRAY CALCAREOUS SILTSTONE. 

LEAVENWORTH MEMBER 
LIMESTONE: MEDIUM GRAY: FINE-GRAINED: FOSSILIFEROUS; MEDIUM 
---anrtTrn. 

SNYDERVILLE MEMBER 
SHALE: MEDIUM DARK GRAY: CLAYEY: VERY CALCAREOUS: LAMINATED TO 
~IN BEDDED. 
SHALEY LIMESTONE LAYER FROM 31.6 1 TO 32.1' 

20° FRACTURE AT 37 .~ 1 

TORONTO MEMBER 
LIMESTONE: LIGHT GRAY AND VERY LIGHT GRAY: FINE-GRAINED: 

FOSSILIFEROUS WITH FOSSIL FRAGMENT BEDS: THIN TO THICK 
BEDDED: OCCAS IO~AL GREEN I SH•GRAY SHALE PARtINGS AND LAYERS. 

50~ GREENISH-GRAY CALCAREOUS SHALE FROM 41,3 1 TO 42.0 1 

NUMEROUS GREEN ISH•GRAY SHALE PARTINGS FROM 42,0 1 TO 46. 6' 
0.1 1 GREENISH-GRAY SHALE LAYER AT 45.3' 
GREENISH•GRAY SHALE LAYER FROM ~5.9' TO 46.2 1 

DARK GREENISH•GRAY CLAYEY SHAlE LAYER FROM 49.6 1 TO 49.8' 

SHALEY FROM 53.0' TO 54.4 1 

0,03 1 CLAYEY SHALE LAYERS AT 53.8 1 AND ~.4·• 

~: ~REENISH•GRAY: CLAYEY: THINLY LAMitlATED. 

SHALE; MEDIUM DARK GRAY: LOCALLY CLAYEY: THINLY LAP'":ATEDo 
---,.ERBEDDED WITH SANDSTONE; LIGHT GRAY: FINE·GRAINED: 

LOCALLY CALCAREO~S: LAAINAI.ED TO THIN BEDDED. 
SANDSTONE 20~ FROM 62.4 1 TO 63,8 1 

SA~DSTONE 60'' ~ROM 63, 8' TO 66. 11 

>lllo.tEROUS SOF'T CLAYEY SHALE LAMIUAE FROM 64.7 1 TO 67.0' 
SANDSTONE 40): FROH 66. 11 TO 70.4 1 

SANOSTO:;E 10~' FROM 70.4 1 TO 76.3 1 
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BORING B-12 CONT'D 

SYII60LS DESCIIIPTIONS 

WILL "HSBURG COAL BED 
COAL; BLACK; SHALEY: THIN BEDDED. 
~E; DARK GREEN ISH-GRAY; CLAYEY; VERY CALCAREOUS; THIN TO 

40°Air:~~E~~~m·FRACTURE AT 76.6' 
15" SLICKENSIDED FRACTURE AT 77.3' 

!~ ~~~~~~~~~~~c~~~m~~ :~A~+u~~s AT 7S.)'. 1s.s•. 1s.s• 
AND 79.3' 

25" SLICKENSIDED FRACTURE AT 79.9' 
600 SLICKENSIDED FRACTURES AT SO,)' AND S0.6° 
45" SLICKENSIDED FRACTURES AT 82.0', S2.4'; 82,5'. 82.S 0 AND 

83.0' 
AMAZON" MEMBER 

LIHESTDNE1 LIGHT GREENISH•GRAY; SHALEY: FINE-GRAINED: THIN TO 
~BEDDED: INTERBEDDED WITH SHALE: GREENISH-GRAY; 

CALCAREOUS; CLAYEY; THINLY LAHINXTrn:" 
SHALE 50,; FROM S),O' TO S6.D' 
LIME STONE 100% FROM S6.0° TO 88,1° 
SHALE AND VERY CALCAREOUS SHALE 1001: FROM 88,1' TO 89.4' 

IRELAND H£HBER 
SHALE; GREENISH-GRAY GRADING TO MEDII'~. DARK r,RAY BELOW 94.4°; 
---rt!CALLY CLAYEY; TM INLY LAMINATED; INTERBEDDED WITH 

SANDSTONE; LIGHT GRAY; FINE-GRAINED: LAMINATED. 
SANDSIONE 10% TO 2~ F'ROM 89.'- 1• TO 95.2' 
0,1° BROWNISH-GRAY LIMESTONE :~NCRETIOS AT 91,4° 
BROWNISH-GRAY LIMESTONE LAYER FROM 91.6' TO 91.9' 
300 SL ICKENS IDEO FRACTURE AT 94, 7' 
0. I 0 SOFT CLAYEY SHALE LAYER AT 95. 1° 
SANDSTONE 101: FROM 95.2' TO 100,2' 
30° FRACTURE AT 98.4' 
)0° SLICKENSIDED FRACTURES AT 99.1° AND .99.4' 
SANDSTONE LESS THAN 5); FROM 100,2' TO 105.S' 
SHALE GRADES SLIGHTLY CARBONACEOUS AT 102. 5' 

COAL: BLACK: SHALEY: THIN TO MEDIUM BEDDED. 
~E: MEDIUM GRAY TO MEDIUM DARK GRAY; THINLY LAMINATED: 
---nlTERBEOOEO WITH SANDSTONE; LIGHT GRAY; F INE•GRA I NED: 

LAMINATED TO MEDitlF"'!''l!!!li: AND SILTSTONE: MEDIUM GRAY: 
MICACEOUS: LAMINATED TO MEDIUM B~ 

SANDSTONE 5" AND SILTSTONE 101': FROM 106.5' TO 109.4° 
SOFT CLAYEY SHALE FROM 107,2° TO ICS.1° 
BROKEN ZONE FROM lOS. I 0 TO lOS. 5' 
SANDSTONE 20'l: AND SILTSTONE 20% FROM 109,4' TO 110.9' 
SANDSTONE ltO:t; AND SILTSTONE ltO:t; FROM 110.9' TO 115.9° 

SANDSTONE Boll: AND SILTSTONE 10% FROM 115.9' TO 118, 5' 

SANDSTONE 5~ AND SILTSTONE 20% FROM 11S.5' TO 126,2' 

SANDSTONE 20% AND SILTSTONE 20% FROM 126,2' TO 132. I' 

SANDSTONE 50% AND SILTSTONE 20% FROM 132.1' TO 132.9° 
SANDSTONE 20% AND SILTSTONE 50% FROM 132.9° TO 137.3' 

DISTORTED SANDSTONE 501: AND SILTSTONE 50% FROM 137,3' TO 
llt0.2' 

SANDSTONE 15% AND SILTSTONE 75% FROM 140.2' TO 1lt5.4° 

SHALEY SILTSTONE IDOl: FROM 145,4' TO 189,) 0 

NUMEROUS SOFT CLAYEY SHALE LAMINAE FROM 1lt6.9' TO 149,1° 
20° FRACTURE AT llt5. 6' 
NUMEROUS SOFT CLAYEY SHALE LAMINAE FROM 150.1° TO 152.1' 
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BORING B-12 CONT'D 

SYII60LS DESCRIPriONS 

OCCASIONAL SOrT CLAYEY SHALE L.AHINAE FROM 159.8' TO 169.8' 

NUMEROUS SOn CLAYEY SHALE LAMINAE rROM 169.8' TO 171.~' 
AND rROH 173.~' lO 177.0' 

SHALEY SILTSTONE Sir.: AND SHALE 50'): FROM 189.3' TO 193.3' 

ROBBINS MEMBER 
SHALE: MEDIUM DARK GRAY: THINLY LAMINATED. 
lllll'IEifOUS SOFT CLAYEY SHALE L.AYERS FROM 194.0' TO 20~.4' 

LIMESTONE: LIGHT OLIVE GRAY;. VERY SHALEY: FOSSILIFEROUS; THIN 
~IUH BEDDED. 
SHALE: HEOIU~ DARK r.RAY; SLIGHTLY CARBONACEOUS; THINLY 
--o;HINATED: OCCAS IQ:;AL 0.05 1 TO D. I' PALE YELLOW I SH•BROWN 

DOLOMITIC CONCRETIONS, 

NUHEROIJS SOn CLAYEY SHALE LAYERS FROM 211.0' TO 218.3' 

NUMEROUS SOFT CLAYEY SHAlE LAYERS FROw 223. 7' TO 226.0' 
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BORING B-12 CONT' 0 

STM60LS DESCRIPTIONS 

BROKEN ZONE ~ROll 227.1° TO 228.0° 
VERT I CAL ~RACTURE ~ROt< 228.0° TO 228.7° 

SOJ7 CLAYEY BROKEN ZONE ~ROM 230.5° TO 230.7° 

SHALE; GRAY ISH-BLACK: CARBONACEOUS: SLIGHTLY CALCAREOUS: 
--rR'INLY LAMINATED. 

HASKELL HEt<BER 
LIMESTONE: MEDIUM LIGHT GRAY: ~INE•GRAINED: ~OSSILIFEROUS: 
----,:rnrro THICK BEDDED: SHALEY IN BASAL 0.6° 

vI NLAND HEMBER 
SHALE; HEOIUII DARK GRAY: ~OSSILI~EROUS: SLIGHTLY SANOY; 
~LCAREOUS: THINLY LAMINATED TO THIN BEOOEO. 
SANDSTONE; LIGHT BROWN ISH-GRAY: FINE TO MEO tUM GRA I NEO: CROSS

BEDDED: VERY CALCAREOUS IN UPPER I. 5° OTHERWISE CALCAREOUS 
THROUGHOUT: THIN TO MEO IUM BEOOEO. 

VERTICAL ~RACTURE FROM 236.3° TO 236.9° 
70° ~RACTURE AT 2~ I. I 0 

WESTPHALIA HEI1BER 
LIMESTONE: LIGHT GRAY ANO LIGHT OLIVE GRAY: 70J ~USULINIO 

ibSSILIS: OCCASIONAL LIMESTONE PEBBLES; SHALEY; LOCALLY 
SLIGHTLY SANOY; THIN TO THICK BEDDED. 

TONGANOXIE MEMBER 
SHALE: MEDIUM DARK GRAY; THINLY LAMINATED: INTERBEOOEO WITH 
---slNOSTONE; LIGHT GRAY: FINE-GRAIN EO: LOCALLY CALCAREOUS: 
~TO THIN BEOOEO: ANO SILTSTONE; MEDIUM GRAY: 
MICACEOUS:. LAMINATED TO THIN Bnmw.-

SANOSTONE 10% ANO SILTSTONE 10". ~ROt< 2~9.7° TO 256.0° 

SHALEY SILTSTONE 15: FROM 256.0° TO 275.7° 
NUMEROUS 200 SLICKENSIDED FRACTURES ~ROt< 256.~ 0 TO 257.9° 

NUMEROUS SOFT CLAYEY SHALE LAMINAE ~ROM 258.8 1 TO 266. I 0 

SANDSTONES:~ ANO SILTSTONE 5% FROM 275.7° TO 280.7° 

SANDSTONE IS'l ANO SILTSTONE 10% ~ROM 280.7° TO 285.7° 

SANDSTONE 30'r. ANO SILTSTONE 1!n FROM 285.7° TO 290.2 ° 

SANDSTONE 60~ ANO SJ.LTSTONE 10'r. ~ROM 290.2° TO 298.2° 

SANDSTONE ~07. AND SILTSTONE 20% FROM 298.2° TO 30~.8° 
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300 

305 -

310 - 100 100 

315 -

320 - 100 79 

325 -
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335 
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-780 

-775 
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1-7'55 

BORING B-12 CONT'D 

$'fii60LS DESCRIPTIONS 

SANDSTONE ZD% AND SILTSTONE 20:: ~ROM 30". 8 ° TO 309.7 ° 

SANDSTONE 30:: AND SILTSTONE 20% FROM 309.7° TO 31 ... 6° 

SANDSTONE LESS THAN 5% AND SHALEY SILTSTONE ~FROM 31 ... 6° 
TO 334.6° 

BORING COMPLETED AT 33". 6 FEET OS o• 2 5· 73. 
rAS lNG USED TC A DEPTH OF 16.0 ;·EET • 
GROUNDWATER LEVEL RECORDED AT 55.0 ~EET 
ON 7·12·73. 
TH IRO PIEZOMETER INSTALLED AT AN HJTERVAL 
~ROM 5.0 ~EET TO 32.0 FEET ON 7•17·73. 
SECOND PIEZOMETER INSTALLED AT AN INTERVA~ 
FROM 41,0 ~EET TO 61.0 ~EET Otl 7·17·73. 
f'IRST PIEZOMETER INSTALLED AT AN INTERVAL 
~ROM 90.0 FEET TO 192.0 ~EET ON 7·17·73. 
PIEZOMETER READINGS ARE PRESENTED QN 
TABLE 2,4•29. 
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BORING B ·IS 
IUIIFACE ELEVATION 107&.1 

COOIDIIIAn$: N SI85Q),6 [ 2798)05.5 

i; : SYII.DLS DESCIUI"TIDNS 
--~-SRO_W_N-SIL_n_t_LA_Y_W_ITH_S_OM_f_SA-NO-.-(V[~RY-S~T~"F~).-

RELICT BEDDING GRADES IN (WEATHERED SHALE OF THE. 
STULL MEMBER ), 

.~~~~I ~j!~~~iisYE ;~gm~E~~o:AT~i~tf.: T~~=~ y c~i~~:mg: 
~=:fOICA.!:T..!!lJ~~~ UH LIGHT GRAY: riNE•GR.AINED: I'OSSILIFEROUS: 

THICK BEDDED: BURROW STRUCTURES IN BASAL 0.6'. 
HIGHLY WEATHERED FROM 9.~' TO 9. 7' 
SLIGHTLY WEATHERED FROM II.~' TO 11.6' 

PARK 11£14110 
LIMESTONE: LIGHT GRAY: FINE-GRAINED: THIN TO MEDIUM BEDDED: 

(lAESIONE LAYERS SEPARATED BY 0.01 1 TO 0.2 1 LAYERS or SHALE: 
MEDIUM DARK GRAY: VERY CALCAREOUS: DENSE: THINlY LAHINJT£'07 

SHALE: MEDIUM DARK GRAY: SILTY: VOY CALC:AREOUS: lOCAllY 
~SSiliFEROUS: INTERBEDDED WITH 10~ lENSES DF SANDSTONE; 

liGHT GRAY: FINE-GRAINED: VERY CAlCAREOUS; LA~ 
THIN IEDDED. 

SHALE: MEDIUM DARK GRAY: CALCAREOUS TD VERY CALCAREOUS: THINLY 
---otl41 NA TED. . 

MEitiER 
MEDIUM DARK GRAY: LOCALLY ClAYEY: CALCAREOUS: THINLY 
NATED: OCCASIONAL 0.02' TO 0.05' PALE YELLOWIS~·BKOw• 

DOLOMITIC CONCRETIONS. 
VERY FOSSILIFEROUS lAYER FROM ~3.8' TO ..... 0 1 

SHALE: "ED11"' DARK GRAY: I'OSSILIFEROUS VERY CALCAREOUS: THINLY 
-nkiNATED 1~ Tti •N BEDDED: I':TERBEDDE~ 'oiT;< I. I"E~~~"E: MEDI~H 

~P.::, SH~I h: r~SSILIF(O.r.~St LA~:II·IATED T·: ;:t1l'TtJFT"it:~ED. 
LIMESTONE 20): FRO• •S.O' TC lo;.~• 
L IHESTDOIE 9Dr FROM ~5.9 1 TO lo6,9' 
L 1M£ STOllE 3cr.' FRO'< loo.9' TO lo7,9' 
LIMESTD':E 8~. FRO~: q,~ 1 TD lo9.2 1 

LIHEST0'1E 107. •·qo,•. •9.2' TO 50.7' 
0.2' 51rT ~L;.' o" St.A•E LAYO AT 50.~ 1 

L IH[~~'IE 80'1' ''< 50. 1 TD 52.6° 
L IMESTC~'E I !iT ~ADM §1. ' TO 55. I 0 

LIMESTONE ~: FROM 55.1 1 TO §6,6 1 

PLATTS110UTH MEMBER 
LI'<ESTONE: MEOI\IM LIGHT GRAY: FINE-GRAINED: I'OSSILIFEROUS: · 

lAIII 10 11EDI~~ BEDDED: LIMESTONE LAYERS SEPARATED BY 0,02' 
Tr D. 5' LAYERS Of' SHALE; MEDIUM DARK GRAY; "'LCAREDUS: 
THINLY LAMINATED. --

D. 11 SHALE LAYER AT 59.8 1 

VERTICAL CALCITE·L INED OPEN FRACTURE FROM 60.2' TO 63.0' 
0,5° SHALE LAYER FROM 63.0' TO 63.5' 
o. 11 SHALE LAYER AT 63. 7' 
SHALEY FRO~ 6lo,3' TO 66,0° 

O,Oio' PYRITE LlhED VUG AT 66,1o' 

•EEBNER II£M8ER 
SHALE: GRAY ISH-BlACK: CARBONACEOUS: SL 1GHTLY C~LCAREOUS: 
---rlii':LY LAMINATED: WITH ID,. LIGHT BRDWNISH•GRAY CALCAREOUS 

S I L TSTDNE LENSES. 
LEA'.'EWORTH MEMBER 

L '"ESTDIIE: MEDIUM GRAY: FINE-GRAINED: I'OSSILIFEROUS: MEDIUM 
BlbDEU. 

IBOR INr. CONT INUEDI 
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BORING B-13 CONT'D 

$'YII60L$ D£$CRIPriON$ 
S NYOERV I LLE MEMBER 

SHALE: OLIVE GRAY; VERY CALCAREOUS: CLAYEY: LOCALLY 
--rnSSILIFEROUS: LAMINATED TO THIN BEDDED: OCCASIONAL LIGHT 

GRAY L !HE STONE NODULES. 
45" PARALLEL FRACTURES AT 77,9 1 AND 78. 11 

0.1 1 SOFT CLAYEY SHALE LAYER AT 78.9' 

TORONTO MEMBER 
LIMESTONE; LIGHT GRAY TO VERY LIGHT GRAY: FINE·GRAINED: 
-mMIFEROUS WITH FOSSIL FRAGMEHT BEDS; THIN TO THICK 

BEDDED; OCCAS JONAL GREEN ISH·GRAY SHALE PARTINGS AND LAYERS. 

SHALEY FROM 89.9' TO 91.6 1 

0, I' GREEN ISH•GAAY SHALE LAYER AT 90.4 1 

SMALE; MEDIUM DARK GRAY; LOCALLY CLAYEY: THINLY LAMINATED: 
--nn"ERBEDDED WITH LENSES OF SANDSTONE: LIGHT GRAY: I' oNE· 

GRAINED; LOCALLY CALCAREOuS: (AAIR£1ED TO THIN BEDDED. 
CLAYEY SHALE IOOX FROM 96.1 1 TO 97.6' 
SANDSTONE 5% FROM 97.6' TO 100,0 1 

SANDSTONE 20X FROM 100.0 1 TO 101. 5' 
SANDSTONE SO% FROM 101.5 1 TO 105.4' 

SANDSTONE BOX FROM 105.4' TO 106,4 1 

SANDSTONE 20% FROM 106.4 1 TO 112.8 1 

SANDSTONE 5% FROM 112.8' TO 115,4' 

WILL IAHSBURG COAL BED 
COAL: BLACK: SHALEY: THIN BEDDED. 
"S'Rit"E: l.lr.HT DL IVE GRAY: CLAYEY: VERY CALCAREOUS: OCCASIONAL 
~TO 60° SLICKENSIDED FRACTURES: LAMINATED TO THIN 

BEDDED. 

AMAZON lA MEMBER 
SMALE: GREENISH·GRAY: CLAYEY: CALCAREOUS: THINLY LAMINATED; 
---niTERBEDDED WITH LIMESTONE: LIGHT GREENISH•GRAY; SHALEY: 

I'OSS I L IFEROUS: TH'TV"Tlr"!!miUM BEDDED. 
LIME STONE 2D~ FROM 121.3' TO 124, 5' 
LIMESTONE 100~ FROM 124,5' TO 125.7' 
LIMESTONE 70% I'ROM 12~.7 1 TO 127.0 1 

IRELAND 
SHALE: MEDIUM DARK GRAY; THINLY LAMINATED; INTERBEDDED WITH 
--nNDSTONE: LIGHT GRAY; I' INE·GRA !NED: LOCALLY CALCAREOUS; 

'Cl'A'1"'Irntr TO THIN BEDDED: AND SILTSTONE: MEDIUM GRAY; 
MICACEOUS: LAM INA TED TO MEDIUH 8£bblb. 

SANDSTONE I~·AND SILTSTONE 2~ FROM 127,0 1 TO 131.0 1 

SANDSTONE 35l:: AND SILTSTONE 25)( I'ROM 131.0 1 TO 132.6' 
SANDSTONE 5:1; AND SHALEY SILTSTONE .loS% FROM 132.6' TO 142.5' 

COAL: BLACK: SHALEY: THIN BEDDED. 
'5TtTSTONE: MEDIUM GRAY: MICACEOUS o LAMINATED TO THICK BEDDED. 

-=mE~O w+~N smm~EiN~ ~~~rL~~A~EDi~=ED~=~ ~~~~~: 
THINLY LAMINATED. 

CLAYEY SHALE 1001. I'R011 143.1' TO 144,0 1 

SANDSTONE Sl! AND SHALE So,; I'ROI1 144,0' TO 148. I' 

SANDSTONE 25X AND SILTSTONE 40% FROI1 148.1 1 TO 152.0' 
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BORING 8·13 CONT'D 

DESCRII'TIDNS 

5-AHDSTONE 40% AND SILTSTONE 40% n!OM 152.0' TO 159.6' 

SANDSTONE 10% AND SHALEY SILTSTONE 90% n!OM 159.6' TO 181.3' 

NUMEROUS SOF"T CLAYEY LAMINAE n!OM 17I.O'TO 172.5' 

SANDSTONE 20% AND SMALEY SILTSTONE 70% FROM 181.3' TO 183.1' 

VERTICAL FRACTURE n!OM 183.0' TO 183. 5' 
SANDSTONE 10~ AND SMALEY SILTSTONE SO:: FROM 183.5' TO 186.5' 

IIUII£ROUS SOF"T CLAYEY LAMINAE n!OM llllo.B' TO 186. 5' 
SANDSTONE 20% AND SHALEY SILTSTONE 70:: FROM 186.5' TO 194.0' 

SANDSTONE 10:: AND SMALEY SILTSTONE 90'- n!OM 194.0' TO 196. I' 

SANDSTONE s,; OR LESS AND SHALEY SILTSTONE 95% n!OM 196. I' 
TO %28.4' 

NUMEROUS SOF"T CLAYEY LAMINAE n!OM 196.2' TO 197.7' 

OCCASIONAL SOF"T CLAYEY LAMINAE FRO" 202.8'TO 203. 7' 
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BORING B -13 CONT'D 

DESCR/PriONS 

ROBB INS HEHBER 
~; HEDIUH GRAY; THINLY LAMINATED. 

HASKELL MEMBER 
LIMESTONE; LIGHT OLIVE GRAY; SHALEY; FOSSILIFEROUS; MEDIUM 
--m:nTE'll'. 
O. 02' SHALEY. CARBONACEOUS ZONE AT 241.4 ° 
GRADES VERY $HALEY AT 242.3' 

V INLAND HEHBER 
SHALE; GREEN ISH•GRAY: CALCAREOUS: LAI11NATED: WITH OCCASIONAL 

;;;m~~T~~6 ~~~~iN~jg~r F~~C~U~~~ • FROM 243.S' TO 245.6' 
VERT I CAL FRACTURE WITH LOCAL I ZED BROKEN ZONES FROH 246.3' 

TO 2 .. 7.3' 
WESTPHAL lA HEHBER 

LIMESTONE; VERY LIGHT GRAY TO LIGHT OLIVE GRAY: 70•. FUSULINID 
FOSSILS: SHALEY: THIN TO HEOIUH BEDDED: WITH INTERBEDDED 
GREENISH·GRAY SHALES. 

IDNGANOX IE MEMBER 
SILTSTONE; MEO IUH LIGHT GRAY: H ICACEOUS; CARBONACEOUS: 

CARIRAIED TO THICK BEDDED: WITH INTERBEDDED SANDSTONE: 
LIGHT GRAY: F INE·GRAISEO; LOCALLY ·CALCAREOUS:t:'AR'T'!'!TEO TO 
HEOIUM DISTORTED BEDDING AND SHALE: MEDIUM CARK GRAY: 
THINLY lAMINATED. --

SANDSTONE 10% AND SILTSTONE SOX FROH 254.9' TO 25S.I' 
SANDSTONE 201: AND SilTSTONE 5011 FROM 25S.I' TO 266.0' 
NUMEROUS SOFT CLAYEY LAMINAE FROM 257.2' TO 26S.3' 

SANDSTONE 10:· AND SILTSTONE 70,. FROM 266.0' TO 277.5' 

DISTORTED SANDSTONE LENSE FROM 277.5' TO 278.3' 
SILTSTO~E 9v"t ~!40 SHALE 10% FROH 27S.3 ° T~ 280.9° 

DISTORTED SANDSTONE LENSE FROM 2S0.9' TO 281.7' 
SILTSTONE SO~· AND SHALE 2DY. FRO I'! 2SI. 7' TO 2S6. 9 1 

SANDSTONE 10~ AloD SILTSTD'E 5C' ;ROM :S6.9' TO 336,1' 
NUMEROUS SOFT CLAYEY LAI11NAE FROH 288. 7' TO 293,0' 

\'ERTICAL FRACTI!RE FOOH 297, I 0 TC 297.3 ° 
WHEROUS SOFT CLAYEY LAMINAE FROM 298.6' TO 299.2' 

OCCASIONAL SOFT CLAYEY LAMINAE FROM 292.2' TO 307.3' 
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BORING B-13 CONT'D 

~£$1111/I'T/DNS 

DCCISIDII&I. sorT CL.ATET LJIIIIIIAE I"'IDM 317.5' TC 3%7.5' 

z c ;: 
Q. cc = 2 c a: a: c CP ... 
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a: c .., .. 
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CP CP z = c c 
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BORING B-14 
IUit,AGE ELZVATIOII 1116.4 
CIIOODIMTUo N mlll.l l ZI0]!)7.1 

DESCitlfiiT'IDII$ 

LIMESTONE: OIIAIIGISH•IROW: FIME·GUIN£D, ICIDWTELT WEATHER£11. 
SI<ALE: OR&NGISH•IROWN: VERY CLATET: SILTY: SLIGHTLY SANDT: 
--mGHI.y WEATHER£11 {WEATHER£11 LIMESTONE OR SILTSTONE). 
LIMESTONE: LOCALLY LI;MT GR&Yo WEATHERED YELLOWISH-GRAY TO 

bbS:ki TEU.OW: FINE-GRAINED I FOSSILIFEROUS; fCJDWTE TO 
HIGHLY WEATHERED: THIN TO MEDIUM IEDD£11. 

.W:ICSOI 'ARK ME .. ER 
SHALE: MEDIUM DARK GRAY: LOCALLY WEATHERED OLI.VE GRAY: 
""""meALLY CALCAREOUS AND FOSS ILI'EROUS: CLAYEY: Ill DERATE TO 

HIGHLY WEATHERED: IKTERIEDOED WITH L!SS THAN S: SANDSTONE: 
LI&IIT GRAY: FINE..GII&INED: CALCAREOUS: LAIIIMATED ~ 
IEDD£11. 

SIIAI.t GIIAD!S IION•CALCAR!DUS I!LOW 17.!' 
• I' GIIAYI5Mo0R&IOG[ CALCAREOUS CDNCIIET ION AT 17.6 ° 
.1' Ill DERATE IROWII CALCAREOUS CDNCIIET ION AT 11. S' 
CALCAREIIUS SANDSTONE 501: FROM 18. 5' TO 18.8 1 

·.I 0 ICIDER&TE IROWII CALCAREIIUS CONCRETION loT 19.1° 
lo!" 1'11ACTUIIE AT 19.8' 
SANDSTONE: DARK YELLOWISH-DRAIIGE: nNE-GRAINED: CALCAREDUSo 

AJUEkliUT VIA1MERED: OCCASIONAL M£DIU,.. O.Uit GUT SMALE 
PARTIICS: THIN TO MEDIUM IEDOED • 

VIIITICAL OriN l'liACTUilE WITH DUSKY T!LLOWIIM .. _ STAINING 
1'110H 21.2' TO 26.8° 

LIME STONE: L I;MT GUT 1 LOCALLY WEATHERED GUT ISHoOR&IIGE: 
F IAEO:RAINED: SHALEY1 FOSSILIFEROUS:. SLIGHTLY WEATHERED! 
THIN TO MEDIUM IEIID£111 VERY SHAUl IN BASAL O.IS'. 

HEUIWIER IC,.ER 

S!!Ara~s':mr;o~K:.:ri ~m+r~CARJl~i~g~~cCASIDNioL 
&IIAYISH-DRANGE DOLOMITIC CDNCII!TIDNS AND LIGHT GIIAT 
LIMESTONE 1.£NSES. 

IROUN CUTEY ZONE ALONG VERTICAL FR&CTURE 1'110M 28.1o 1 TO Jl .0' 
.IS' SO" a.ATEY SHALE LATER AT !5. I 0 

.IS' POUN CLAYEY ZONE AT !5. 5' 
.3 ° SO" CLAYEY SHALE LAYER AT !5. 7' 
.! 1 SO" CLAYEY SHALE LATER AT !B.S' 
IIUHPDUS SO" GLATEY SHALE LAYERS 1'110M !9.S' TO lol:6• 

.! 1 ~ CLAYEY SH&L£ LATER AT loJ. 1' 

LIICS'I'DIIE LEJIS!S GIWIE TO 201: FROM lolo. I' TO lo9.6 1 

• IS' SO" a.ATEY IIIDIC!N ZONE AT lo9. 7' 
SO" CLAYEY SHALE LATER 1'11DM lo9.9' TO SO.lo' 

VI11T SO" CLAYEY SIIAI.E LATER FROM 60.9 ° TO 61 • 9 o 
I'UTTSHDUTH IC,.ER 

L IMareN,& i~~ ~o~fg:u~ .~moN~ ':Ir;~Rm!~n~s:,:L~w,o~ • 
.6° LAYERS OF SHALE: MEDIUM DARK GR&T: CALCAREOUS! THINLY 
LAMINATED. --

• 11 SHALE LAYER AT 65. 9 ° 
• 11 CLAYEY SHALE LAYER AT 66.2 ° 
• 1' SHALE LAYER AT 68. I' 
.2 1 SI<ALE LAT[II AT 69.2' 
CLAYEY SHALE LAYER FROM 69.! 0 TO 69.9' 
SHAUY l'liOH n.s• TO n.2• 

HEDNIR IC .. Ea 
SHALE: GR&YISM•ILACK: CARION1oC!DUS1 SLIGHTLY CALCAREOUS! 
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BORING B- 14 CONT'D 

S'TMIDLS DESCitll'riONS 

THIN~Y ~AMINATED: WITH ~ ~IGHT BROWNISH-GRAY CA~CAREOUS 
SI~TSTONE LAYERS. 

VERTICAL OPEN FRACTURE FROM 78.1' TO 79.6' 
LEAVENWORTH MEMBER 

~IMESTONE: MEDIUM ~IGHT GRAY: FINE-GRAINED: FOSSILIFEROUS: 
---m'TtrB'EDOEO. 

SNYDERV I~LE MEMBER 
SHA~E: GREEN ISH-GRAY AND MEDIUM DARK GRAY: VERY CALCAREOUS: 
--,:t:AYEY: FOSSILIFEROUS: ~AMINATED TO THIN BEDDED: OCCASIONAL 

LAYERS AND NCOULES OF LIGHT GRAY FOSSILIFEROUS LIMESTONE. 
FUSI~INID LI~ESTONE LAYER FROM 80.3' TO 80.8' 
lo~ SL ICKENS IDEO FRACTURE AT 83. I' 
lo$" S~ICKENSIOEO FRACTURE AT 81o.6' 

TORONTO 'IEHBER 
LIMESTONE: LIGHT GRAY ANO VERY LIGHT GRAY: FINE-GRAINED: 
~IFEROUS WITH FOSSIL FRAGMENT BEDS: THIN TO THICK 

BEDDED: OCCASIONA~ DARK GREENISH-GRAY SHALE PARTINGS. 

SHALEY FROM 91. 7' TO 93. 7' 

.15' GIIEENISH•GRAY SHALE ~AYER AT 94<.0' 

SI<A~E: MEDIUM DARK GRAY: THINLY ~AMINATED: INTERBEDDED WITH 
~::SES OF SANDSTONE: LIGHT GRAY: FINE·GRAINE~: LOCALLY 

· 1oALCAREOUS~ED TO THIN BEDDED. 
SOFT CLAYEY SHALE LAYER FROM 99. 7' TO 100.3' 
SANDSTONE LESS THAN 10~ FROM 100.3' TO 103.5' 
.2' MEDIUM GRAY LIMESTONE LAYER AT 102.5' 
SANDSTONE 70!: FROM 103.5' TO 104.0° 
SANDSTONE LESS THAN 10" FROM 10o.O' TO 108. 5' 
NUMEROUS SOn' ClAYEY BROKEN ZONES WITH 7o0 FRACTURES FROM 

105. 2' TO I tO. 5' 
SANDSTON< 60!' FROM 108. 5' TO I 1 I. I' 

SANDSTONE oOl' FIIOM 111. 1 ' TO 112. 3' 
SANDSTONE 25: FROH 112.3' TO 117.9' 

SHALE: B~ACK: CARBONACEOUS: FOSSILIFEROUS: THINLY LAM1NAT£u. 
w ILrTMBURG COAL BED 

C:AL: BUCK: SHALEY: MEDIUM BEDDED. 
~E: MEDIUM DARK GRAY: CLAYEY: VERY CALCAREOUS: THIN TO 
----m:'DtUM BEDDED. • 
4~ SLICKENS IDEO FRACTURE AT 119.3' 
2$" SLICKE~ISIOED FRACTURE AT 121.3' 
Zrf> SLICKENSIDED FRACTURES AT 121.9' AIID 122.7' 

AMAZON lA HEHBER 
SHALE: GREEN ISH•GRAY: VERY CALCAREOUS: CLAYEY: THINLY 
""""""j;HtNATED TO THIN BEDDED: OCCASIONAL .05' TO • I' LIGHT 

GRAY L I ~E STO~E llOOULES. 
SOFT CLAYEY SHALE ZONE FROM 125.9' TO 127.0' 
LIMESTONE: LIGHT GREENISH•GRAY: FINE•GRAINED: SHALEY: THIN 
~. 
CREE•!ISH·GRAY CALCAREOUS SHALE LAYER FROM 129.1o' TO 130.0 1 

IRELAND MEMBER 
SHALE: 'IEOtUM DARK GRAY: LOCALLY CLAYEY: TlfiNLY LAMINATED: 
~ED BEDDED wiTH ~ENSES OF SANOSTOIIE:. LIGHT GRAY: FINE· 

GRAINED: LOCA~~ Y CALCAiiEDUST"!ll'ml:TED TO THIN BEDDED. 
SANDSTONE 10"' I"RnH 130.5' TO 138.o' 
.15 1 PA~E YELLDWISH•BRDWN AND MEDIUM GRAY ~IMESTONE CONCRETIO: 

AT 132. 5' 

os" S~ICKENSIDED FRACTURE AT t38.o• 

~~~~:~~E2~S~ T~~ ic~~~~S:~~o"~R~TI~~~s 5~RD~ 139.6' TO 
103.5 1 

~:BLACK: SHAlE"I: MEDIUP BEDDED. 
SHALE: GREEN ISH•uRAY: C~AYEY: LAI<II;ATEO TO THIN BEDDED: 
~RBONACEOUS IN UPPER 0. S'. 
70° SLICKE!:SIDEC FRACTURE AT 1~5.!.' 
SHALE: r:Et :··t·• DARK ~A.AY: T"'f•fLY i.olMIN.ATEO: I~ERBEDDED WITH 
"""'"""r!tiDSTOhE: LIGHT GRAY: FINE•r.RA 1 NEC: SL tGHTL \' CALCAREOUS: 
~TO ~EO•"w 9EDDE~: AN~ < '' "ST'" E: t<EDIU~ D~RK 
GRAY: ,.l!CACEIJUS: 1...\!>:I:JATt:C TC: i!ot~. 

WOLF CREEK. 

.... -a: 
"'"' ..... cc ..... cou -z .... C:a "'o ;;z 

z 
0 

~ 
::li a: 
~ 
Q 
< 
l£j 
a: 
0 

z 
0 

~ 
::li a: 
~ 
l£j 
u z 
w a: 
~ 
..I 

UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-34n (Sheet 2 of 6) 

Log of Boring B-14 

g 
a: 
Ill 

w 
l£j z z 
C[ 
:: en 

Rev. 0 

• 

• 

• 



• 0 

~ 
...... 

L.ABORATORY Zl< 0 ...... 
~ TEST DATA u> 0 

1<0 .. ... u 
~ ...... 
'-

0: 

0 
'-

15 5-
100 89 ..... 

/6 '0-
..... 

/6. 5- 100 81 ..... 

/71 '0-
..... 

/7. '5- 100 84 
..... 

18 0-
f--

5-18 100 100 ..... 

• 0-
1-

/9 

5-
100 87 1-

/9 

0-20 -
100 77 

'5-20. 
1-

21 o-
100 100 1-

21 5-

22 0-
100 100 1-

i-225 

• 

~ 
i:::~ 
§~ 
~~ 
~'-

965 

960 

955 

950 

945 

940 

935 

930 

925 

920 

9/5 

9/0 

905 

900 

895 

BORING B-14 CONT'D 

SYMBOLS DESCRIPTIONS 
SANDSTONE 30% AND SILTSTONE 30% FROM 146,9° TO 150.0° 
SANDSTONE 40:': AND SILTSTONE 10% FROM 150.0° TO 153.4° 

SANDSTONE 70% AND SILTSTONE 5% FROM 153.4° TO 155.6° 

SANDSTONE 90% AND SILTSTONE 5% FROM 155.6 ° TO 158.6 ° 

SANDSTONE 30% AND SILTSTONE 10% FROM 158.6° TO 161.6° 

SANDSTONE 50% ANO SILTSTONE 50% FROM 161.6° TO 162.5° 
SANDSTONE 20% AND SILTSTONE 10% FROM 162.5° TO 168.5° 

SANDSTONE 50% AND SILTSTONE 40% FROM 168. S 0 TO 170, I 0 

SANDSTONE 20% AND SILTSTONE 20% FROM 170,1° TO 172.5° 

SANDSTONE 20% AND S I L TSTDNE 80% FROM 172. S0 TO 177, I 0 

BROK£N ZONE ALONG VERTICAL FRACTURE FROM 173.9° TO 174,8° 

SANDSTONE 30% AND SILTSTONE 60% FROM 177.1° TO 179.3° 

SANDSTONE 10% AND SILTSTONE 90% FROM 179.3 ° TO 192.7° 

SANDSTONE 40% AND SILTSTONE SO:': FROM 192.7° TO 193.4° 
SANDSTONE 5% AND SILTSTONE 95% FROM 193.4° TO 195.8° 
4~ FRACTURES AT 193.6° AND 193.8° 
60° FRACTURE AT 19'<.2° 

DISTORTED CALCAREOUS SANDSTONE 50,; AND SILTSTONE SO% FROM 
195.8° TO 196.9° 

SMALEY SILTSTONE 100~ FROM 196.9° TO 214,7° 
, 1° BROKEN ZONE AT 196.9° 
• 1° BROK£N ZONE AT 198,0 ° 

60° FRACTURE AT 203.3° 

30° FRACTURE AT 2DS. 2 ° 

VERT I CAL FRACTURE FROM 210.0° TO 210,7° 

SANDSTONE 5% AND SHALEY SILTSTONE 60,; FROM 214,7° TO 233.8 ° 
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BORING B-14 CONT'D 

SYM/101.5 DESCRIPTIONS 

DARK GRAY; SL IGIITLY CARBONACEOUS; 

SHALE; OLIVE GRAY; VERY CALCAREOUS; FOSSILIFEROUS; THIN TO 
--.:.tDIUM BEDDED. 
SHALE; HEOIUM DARK GRAY TO DARK GRAY; SLIGHTLY CARBONACEOUS: 
--miNLY LAMINATED: OCCASIONAL .05' TO .'12' BROWNISH-GRAY 

DOLCH IT I C CONCRETIONS. 

INLAND MEMBER 
SHALE: MEDIUM DARK GRAY: VERY CALCAREOUS: FOSSILIFEROUS: 30X 
----riMESTONE NODULES AND FOSSILS: THIN BEDDED. 
SHALE: MEDIUM DARK GRAY; SLIGHTLY CALCAREOUS: THINLY 
---rltMINATEO: INTERBEDDED WITH SANDSTONE: LIGHT GRAY; FINE· 

GRAINED; WELL-CEMENTED: VERY CACCAkEOUS1 LAMINATED TO THIN 
BEDDED. 

SANDSTONE ~0'% FROM 257.0' TO 259.3' 

~~~Dm~rF~iiT~=~MAns§:6:o 26D.9' 
SANDSTONE: MEDIUM GRAY; FINE-GRAINED: SILTY; MICACEOUS: 

SliGHtLY CALCAREOUS; LAMINATED TO MEDIUM -IIEDDED: OCCASIONAL 
MEDIUM DARK GRAY SILTY SHALE PARTINGS; PROGRESSIVE DECREASE 
IN SHALE CONTENT FROM TOP TO BASE OF UN IT • 

. SHALE SOX FROM 260.g'T0 263.5 1
' 

SHALE 30X FROM 263.5' TO 2611.3' 
SHALE 10'% FROM 26~.3' TO 271.1 1 

VERY CALCAREOUS SANDSTONE LAYER FROM 269.3 1 TO 269.5 1 

SHALE; MEDIUM DARK GRAY; CLAYEY: NUMEROUS 300 TO 60° 
~ICKENSIDED FRACTURES: THINLY LAMINATED: CARBONACEOUS 

IN UPPER O. 3'. 
SANDSTONE: MEDIUM GIIAY: FINE•GRAINEO: SILTY: MICACEOUS: 

SCIGRILY CALCAREOUS: LAMINATED TO MEDIUM BEDDED: OCCASIONAL 
MEDIUM DARK GRAY; SILTY. CARBONACEOUS SHALE PARTINGS. 

SHALE lOX TO ~OX FROM 273.5 1 TO 2~.~· 
.03' CARBONACEOUS SHALE LAYER AT 276.1' 

COAL: BLACK: SHALEY: LAMINATED TO MEDIUM BEDDED. 
~E: HEDIUM GRAY: CLAYEY: THIN BEDDED: OCCASIONAL YELLOWISH• 
......-,:!fAY L IMESTO~E NODULES: NUMEROUS SL ICKENS IDEO FRACTURES IN 

IIASAL 0.5 1 • • 

i~~ ~~~~~~~m~~ ~~~fu~~yi; ~~s~~~·o' 
TONGANOXIE MEMBER 

SANDSTONE: MEDIUM GRAY: SILTY: MICACEOUS: FINE•GRAINED: 
LAAIRAIED TO MEDIUM BEDDED: OCCASIONAL MEDIUM GRAY SILTY 
SHALE PARTINGS • 

• 15' MEDIUM GRAY SILTY SHALE LAYER AT 288.2' 
MEDIUM GRAY SILTY SHALE LAYER WITH LIMESTONE NODULES FROM 

288.7' TO 289.1' 
SHALE lOX TO 3011 FROM 289.1' TO 296.1' 

SHALE: MEDIUM DARK GRAY: THINLY LAMINATED: INTERBEDDED WITH 
~NDSTONE: LIGHT GRAY: FINE-GRAINED: SLIGHTLY CALCAREOUS: 

'C"AA'TN'ATrl! TO THIN BEDDED: AND SILTSTONE; MEDIUM GRAY: SANDY; 
• MICACEOUS: LAMINATED TO MEOIUM~ 

SANDSTONE 60X AND SILTSTONE 20X FROM 296.1' TO 302.6 1 
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BORING B-14 CONT'D 

SYMIIDl.$ DESCRIPTIONS 

SANDSTONE 30:: AND SILTSTONE 20% FROM 302.6 1 TO 303.6' 
SANDSTONE 90::; AND SILTSTONE 5:'i: FROM 303.6' TO 305.5' 

SANDSTONE 30::: AND S ll TSTONE loOt FROM 305, 5 1 TO 311<, 3' 

FRACTURED BROKEN ZONE FROM 309.7' TO 310.7 1 

SANDSTONE 25% AND SILTSTONE 10% FROM 311<,3 1 TO 323.5' 

SANDSTONE 10::; AND SILTSTONE 3D:: FROM 323.5' TO 330.lo' 

BROKEN ZONES FROM 323,7' TO 323.9' AND FROM 325.lo' TO 325.6' 

• 1' SOFT CLAYEY SHALE LAYER AT 330. 1' 
SANDSTONE 30~ AND S r l TSTONE loO'%. FilCH 330 ,lo' TO 33 5. 4' 
60° CLAY LINED FRACTURE AT 331.9' 

SANDSTONE loO% AND SILTSTOHE 10::: FROH 335.lo' TO 337.1' 

SANDSTONE ~AND SILTSTONE 95'%. FROH 337.1' TO 338,lo' 

SANDSTONE 3~ AND SILTSTONE 30lli FROH 338.lo 1 TO 34lo,4' 

SANDSTONE 10::: AND SILTSTONE 70::: FROM 34lo,lo 1 TO 363.5' 

20° SLICKENSIDED FRACTURE AT 359.1' 

THREE PARAllEl 60° SLICKENSIDED FRACTURES FROM 3 59. 9' TO 
360.3 1 

GRAYISH•BLAtK CARBONACEOUS SILTSTONE FROM 360.3' TO 361.8' 
60° FRACTURE AT 363.2' 
SANDSTONE LESS THAN 5'%. AND SILTSTONE 2C:I FROM 363.5' TO 379.0' 

BROKEN ZONE FROM 363.6' TO 36lo.l' 
CLAYEY BROKEN ZONE FROM 36lo.5' TO 365.1' 
30° FRACTURE AT 365.9' 
f.0° FRACTURE AT 368. I' 
lo~ FRACTURE AT 3ti9.C' 

~g~ ~=m~=~ :i m:~: 
IIITERSECTING w5° SLICKENSIDED HACTURES AT 372.0' 
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TH lAO PI EZOHETER I NSTA~~(O AT AN I NTERVA~ F'OH 
7.0 F'EFT TCI !':.C F'EET Orl 9·5·73. 
SECOND PIEZOMETER INSTA~~EO AT AN INTERVA~ FROH 
8S.O FEn TO 100.0 FEET ON 8•!'•73. 
-: IFI.ST ::~IE..::Jr~~TER I!!STALLrO AT Ar: I~!TEP.VAL ro~,_. 

271.0 FEET TO 2~0.0 FEET. 
PIEZOMETER READINGS ARE PRESENTED ON TAB~E 2 ... ·2~. 

BORING B-14 CONT'D 

$'f'1160L$ DESCRIPTION$ 

SANDSTONE ~AND SI~TSTONE 80'.:: f'IIOM 379.0 1 TO 382.5' 

60° S~ ICKENS IDEO rRACTURE AT 380,4' 
2o" FRACTURE AT 38\.lo' 
6QO f'IIACTURE AT 381.9' 
SAUDSTONE S:' AND SI~TSTONE 50% FRD>I 382.1o' TO 391.5' 
3S:: FRACTURE AT 382,4' 
loS"' FRACTURE AT 383.1' 

loS° FRACTURE AT 388.2' 
25" S~ICKENSIDED FRACTURE AT 389.1' 

NUMEROUS HIGH AND ~OW ANGLE SL I CKENS I OED FRACTURES FRO~ 
390.0' TO 391.9' 

~mm:~ :~o~:o~u~9 ~~ s?
9 ~ s;96'. 0' 

I'IIACTURED BROKEN ZONE f'IIOH 391o.6' TO 396.0' 

WESTON HEMIIER 
SHALE: HEDIUH OAU GRAY: SLIGHTU CARBONACEOUS: THIN~T 

45°t;~!~~~· AT 397 .0' 

BROKEN ZONE A~ONG VEATI CAL FRACTURE FROH 414, 5' TO •17 .2' 

NEAR VERTICAL OPEN F~A:T'."RE FROH •19,1' TO 421.0' 

NEAR VERTICA~ OPEN FRACTURE rROM 42 ... 5' TO 426. 5' 

NEAR VERTICAL OPEN FUCTURE f'IIOH 427. 5' TO 429.1' 

7o" I'IIACTURE AT lo30. 11 

• I' PALE YELLDWISH•BROWN DOLOMITIC CONCRETIONS AT loJ3,0' 
AND 434.3' 

a~· r:~~~i"~ro .. s~;~~6~ .. ~~4:z. ~P· 1 ' 
SOUTH BEND HEHBER . 

UHESTONE: H(OIUH ~IGHT GRAY: FINE·GRAINEDt FOSSILIF(RD!JS: 
~D THICK BEDDED: SANDT IN BASAL 0.7'. 

ROCK LAKE MEMBER 
SHA~E: H(DIUH DARK GRAY: CALCAREOUS: THINLY ~AMINATED: 
--n:T'ERB£00£0 WITH L I HESTON(: LIGHT GRAY: LOCALLY VERT SANOY: 

LAMINATED TO THIN BEDDED. 
SHA~E 50~ FROM lo39.1' TO •39.8' 
SHALE 7~ FROM lo39.S' TO 402.6' 
VERTICA~ rRACTURE FROM 400,3' TO lolo0,7' 
SHALE 10~ rROM 442.6' TO 403,4' 
SHALE 70~ F'ROM Wi3.:.' TO '"'4.6 1 

~~~~~si~m~o~~· 'm.r~g=c;~;£: · Ai0 .. z~~i 1' 
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u> 0 a:o a: 
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- 1085 
·-5 

- 1080 
,_ 10 

96 88 - 1075 

15 -
r- 1070 

100 60 

·-20 

-- r- 1065 

25 -
3.1alo-• 

98 46 
~ 1060 

·-30 -
- 1055 

35 - ~ 

• 40 

92 84 

0 -
-

1050 

- 1045 

45 - 8.0 alo-• 
100 76 

- 1040 

50 -
-1035 

55 - .ll.:.i I 9.8alo-• 

ld • 5% 
97 86 

r- 1030 

60 -
r 1025 

65 - 3.4alo-• 
100 52 -1020 

70 -

75 

14.4110-T -
-

1015 

•• 

21 

BORING B-15 
SURFACE EL.EVATION 1088.0 
COORDINAl'ES' N 588361.9 E 2805•3•.8 

DESCRIPTIONS 

DARK YELLOWISH·BROWN SILTY CLAY WITH TRACE OF SAND AND 
ORGANIC MATERIAL (TOPSOIL), 

YE~LOW I SH·BROWN GRAVELLY· ClAY WITH SOME SAND, 

AND ORANGE SILTY CLAY WITH SOME SANO. 

HEUMAOER MEMBER 
SHALE; DARK YELLOW I SH•ORANGE; CLAYEY; MOCERATLEY WEATHERED; 
"""\TrRY CALCAREOUS; LAMINATED TO THIN BEDDED; FOSSILIFEROUS 

BELOW B.C'. 

PLATTSHOUTH MEMBER 
LIMESTONE; MEDIUM LIGHT GRAY; FINE•GRAINEO; FOSSILIFEROUS; 
--mTN"TO THICK BEDDED; LIMESTONE BEDS SEPARATED BY 0.03' 

TO 1.0 1 LAYERS OF SHALE; MEDIUM DARK GRAY; CLAYEY; 
CALCAREOUS; TH INLY""!lm'TNATEO. 

HOOERATELY WEATHERED TO DARK YELLOWISH-QRANGE FROM 16,9' 
TO 17. 5' 

0,1 1 CLAYEY SHALE LAYERS AT 19.6' AND 20.0 1 

1.0 1 CLAYEY SHALE LAYER FROM 22.2' TO 23.2' 
SHALEY FROM 20..8' TO 25.5 1 

SHALEY FROM 26.8' TO 27.7 1 

HEEBNER MEMBER 
SHALE; GRAY ISH-BLACK; CARBONACEOUS; SLIGHTLY CALCAREOUS 1 
-----ri!INLY LAMINATED: CLAYEY IN UPPER U,9' •• 

LEAVENWORTH MEMBER 
LIMESTONE: MEDIUM GRAY; FINE-GRAINED; FOSSILIFEROUS: THIN TO 
--m1l"''1lP: B EDO EO, 

SNYDERVILLE MEMBER 
SHALE; DARK OLIVE GRAY; CLAYEY; VERY CALCAREOUS: LOCALLY 
~SSILIFEROUS; LAMINATED TO THIN BEDDED. 

~5° FRACTURE AT '37.3' 

TORONTO HEHBER 
LIMESTONE; LIGHT GRAY TO VERY LIGHT GRAY; FINE-GRAINED: 
' "Ttl'S'miFEROUS WITH FOSSIL FRAGMENT BFCS: THIN TO THICK 

BEDDED: OCCASIONAL GREEN I SH·GRAY SHALE PARTINGS OR LAYERS, 

NUMEROUS GREENISH-GRAY SHALE PARTINGS FROM ~5.1' TO ~6.~' 

0.1' GREENISH-GRAY SHALE LAYER AT ~7.~ 1 

SHALEY FROM 0.9,8' TO 51,6' 

~; MEDIUM GRAY: SOn; CLAYEY; THINLY LAMINATED. 

SHALE; MEDIUM DARK GRAY: LOCALLY CLAYEY: THINLY LAMIIIATEO: 
--rnTERBECCEO WITH SAIIOSTONE: LIGHT GRAY: FINE ·GRAINED: 

LOCALLY CALCAREOUS: LAMINA I ED TO MEDIUM BEDDED. 
SANDSTONE 15~ AND CLAYEY SHALE 85l: FROM 58.~' TO 61,0.' 
SANCSTO~IE 90:; FROM 61 ,0. 1 TO 6". 0.' 

SANDSTONE SC~; AND CLAYEY SHALE 5Cr. FROM 6".4' TC 67.0' 

SANDSTONE 20~ AND CLAYEY SHALE 8Cr. FROM 67.0' TO 69.3' 

SANDSTONE 70•~ FROM 69.3' TO 70.5' 

SANDSTONE IS'' FROM 70. 5' TO 72. 6' 

~: GRAY ISH·BLACK: CARBONACEOUS: THINLY LAMINATED. 

WILLIAMSBURG COAL BED 
~: BLACK: SHALEY: THIN BEDDED. 
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i! :8 c ...... 
~ 

c 

100 49 -10/0 ,_ 80 

~ 1005 
;-85 0 

100 82 
~ 1000 

1-90 

.~ 995 
,_ !J5 0 

100 TT 

r-- ~ 990 
1-100 

r- 985 
,_ L3alo-• 

19 .. 105 

~ 980 ,_ 1/0 

~ 9?5 
;-115 0 

91 4~ 

~ 9?0 
1-120 

~ 965 
,_ 125 

100 ?4 

r- 960 
1-130 

~ 955 
·- 4.1alo-• 100 ?I 135 

~ 950 
140 -

~ 945 
145 - 4.9•1o-• 94 46 

~ 940 
150 -

BORING B -15 CONT'D 

DESCRJI'TIONS 

70° FRACTURE WIT" 0.1' OFFSET OF COAL BED AT 7".3' 
SHALE: DARK GREEN ISH•GRAY: VERY CALCAREOUS: CLAYEY: 
~INATED TO THIN BEDDED. 
2o" FRACTURES AT 75. I' AND 75.lo' 
20° FRACTURES AT 78.2', 78.6', 79.0'. AND 79.2' 

AHAIDN I A MEMBER 
LIMESTONE: LIGHT GREENISH•GRAY: FINE•GRAIN£0: SHALEY: LOCALLY 
--rnrrrr1F£RDVS: THIN TO MEDIUM BEDDED: INTERBEDDED WIT" 

SHALE: GREENISH•GRAY: CLAYEY: CALCAREOUS: T"INLY LAMINATED. 
SHA~ AND LIMESTONE LENSES "0% FROM 80.5' TD 82.0' 
SHALE 90% FROM 82.0' TO lllo. 5' 
$HALEY LIMESTONE 90t FROM lllo.5 1 TO 86.1' 
SHALE 10~ FROM 86. I' TO 87. 1 1 

IRELAND MEH9ER 
S"ALE: GREENIS"·GRAY GRADING TO MEDIUM DARK GRAY BELOW 91.1': 
--clJCAUY CLAYEY: THINLY LAMINATED: INTERBEDDED WITH 

SANDSTONE: LIGHT GRAY: F INE·GRA I NED: THIN BEDDED. 
S~ FROM 87.1' TO 91.1' 
60° FRACTURE AT 89. lo ' 

SANDSTONE 50,; FADM 91.1' TD 92.0' 
SANDSTON£ 1 ~ FROM 92.0 1 TO 99.6' 

~: BLACK: SHALEY: LAMINATED TO THIN BEDDED. 

SHALE: MEDIUM DARK GRAY: THINLY LAMINATED: INTERBEDDED WIT" 
--nNDSTONE: LIGHT GRAY: FINE•GRAINED: LOCALLY CALCAREOUS: 
~TO THIC~ BEDDED: AND SILTSTONE: MEDIUM GRAY: 
MICACEOUS: LAMINATED TO MEDIUM~ 

SHALE 100% FROM IDD.lo 1 TO 101. 5' 
SANDSTONE 2~ AND SHALE 3~ FROM 101.5' TO 103.1' 
SANDSTONE IOOf. FROM 103.1' TO 105.lo' 

fo"!!D~~~~~U~~\~N~D~~~:STONE 3~ FROM 105."' TO 107 .0' . 

SANDSTONE 5~ AND SILTSTONE 2~ FROM 107.0' TO 108.7' 
SANDSTONE 10% AND SILTSTONE "0% FROM 108.7' TD 118.8 1 

NUMEROUS son CLAYEY SHAI.E LAMINAE FROM 117.2' TO 118.8' 

SILTSTONE•IOO'JfFROH 118.8' TO 122.9' • 
BROKEN ZONES FROM 119.0' TO 119.3' AND FROM 120.0 1 TO IZD .. I' 

SANDSTONE 15% AND SILTSTONE 80S FADM 122.9' TO 131.8 1 

NEAR YEIITICAL FRACTURE FROM 130.8' TO l)l.lo' 
SANDSTONE 30% AND SHALEY SILTSTONE 30% FROM 131.8 1 TO 133.5' 
SANDSTONE 70S AND SHALEY SILTSTONE 30% FROM 133.5' TO 135.7' 

SANDSTONE ItO% AND SHALEY SILTSTONE 60S FADM 135. 7' TO 137 .c' 
SANDSTONE 80S AND SILTSTONE ZOS FROM 137 .o• TD 139. 7' 
SANDSTONE ZOS AND 5 I L TSTDNE 80S FROM 139. 7' TD ... 0.6 1 

SANDSTONE 80'Jf AND S I L TSTONE 20'Jf FROM ... 0.6' TO 141.~ 1 

SANDSTONE 20% AND SILTSTONE 8~ FROM U•l."' TO llo2.9' 
SANDSTONE 60'X AND SILTSTONE "O% FROM ... 2.9 1 TO ••e. • I 

SANDSTONE IDS AND SHAI.EY SILTSTONE 60S FROM \loS. 11 TO 171.8 1 

uw -c :::> .. .. cc 
C-' cou -z ..... 
~~ :;z 

z 
0 ;:: 
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!-
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-- !-

17'5 - 98 12 

!-

180 -
1-

Ill$ -

• 190 

100 3:) 

!-

-
100 0 1-

195 - 0 

1-

200 
97 16 -

!-

205 - 0 

!-

210 - 100 n 

1-

215 - I.Sal0" 1 

1-

- 100 31 220 
6.2 &10"1 1-

225 -

•• 

9~5 

930 

925 

920 

915 
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905 

900 

895 

890 

885 

880 

8'?5 

870 

865 

BORING B-15 CONT'D 

$J'I"6DLS DESCRIPTIONS 

NUMEROUS SO~T CLAYEY SHALE LAMINAE AND LAYERS ~ROM 16'+.6' 
TO 190.2' 

SANDSTONE LESS THAN 5" AND SHALEY SILTSTONE 7!n: ~OM 171.8' 
TO 18~.0' 

ROBBINS MEMBER 
~: MEDIUM DARK GRAY: THINLY LAMINATED. 

OCCASIONAL SO" CLAYEY SHALE LAMINAE FROM 191.6' TO 195.~' 

LIMESTONE: ~IGHT OLIVE GRAY: VERT SHALEY: FOSSILIFEROUS: 
CARINAIED TO MEDIUM BEDDED. 

SHALE: DARK GRAY: SLIGHTLY CARBONACEOUS: NUMEROUS SO" CLAYEY 
~ALE LAYERS: THINLY LAMINATED: OCCASIONAL 0.05' TO 0.15° 

PALE YELLOWISH-BROWN OOLOMIT IC CONCRETIONS. 

MASKELL MEMBER 
LIMESTONE: MEDIUM LIGHT GRAY; FINE-GRAINED: FOSSILIFEROUS: 

lAIN IO THICK BEDDED. 
• INLAND MEMBER 

SHALE: MEDIUM GRAY TO MEDIUM DARK GRAY: CALCAREOUS TO VERY 

~~~~:ms To L~~~~L ;Eg5:~~y 4oi. 1t 1~E~~~:R~g;;~~~U~~D T~~~~ES 
IN UPPER 0.7'. 

NUHERCUS son CL~YEY SHALE LAYEP.S FROM 208.1' TO 209. 7' 
o<ESTP~AL lA MEMBER 

LI,.ESTC,E: LIGHT OLIVE GRAY; 70,. FUSULINID FOSSILS: SHALEY: 
-,:mr"To MEDIUM BEDDED. . 

TONGANOXIE MEMBER 
SILTST~-E: MEDIU" GRAY: MICACEOUS: LA><INATED TO THICK 
~: INTERBEDDED WITH SANDSTONE: LIGHT GRAY: >INE• 

GRAINED: L.OCALLY CALCAREO~ATED TO ><EOIUM BEDDED: 
AND SHALE: MEDIUM OARK GRAY: THINLY LAMINATED. 

SANDSTO~~ AND SILTSTONE 40~ rROM 21•.0• TO 222.5' 
OCCASIC"AL LIGHT OLIVE GRAY LIMESTONE STRINGERS FROM 214.0' 

TO 218. I' 

VERTICAL rRACTURE rROM 221.6' TO 222.5' 
SANDSTONE 60, ANO SILTSTONE oO'- rROM 222.5° TO 229.0' 
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~ ~ BORING a-ts CONT'D .. a: 

~~ s i::~ e 
U.BORATORY ii c c 

Cl~ : 0 ~~ 
-' 

TEST DATA u 
a: z 

~~ ~ l.ul.( .. 
2 .. :-.!'- $'1'MIIOLS 
0 

L6J DESCR/Pr!ON$ z • 225 

6.2xlo·• -860 
100 4:!1 

SANDSTONE 80% AND S I~ TSTONE 15% FROM 229.0' TO 233 .~' 

230-
BROKEN ZONE FROM 230.8' TO 231.2' 

-855 SHA~E GRADES OUT AT 233.~' 
SANDSTONE 50% FROM 233. ~' TO 2~3 .0' 

235- 6.2alo-• 
BROKEN ZONE FROM 23" .~' TO 23 ... 6' 
BROKEN ZONE FROM 235.7' TO 236.1' 

-850 
99 68 

240-
SANDSTONE 20% FROM 2 .. 3.0' TO 248.8' 

- 845 
245- 6.2 &lo-• 

-- 1-840 
SANDSTONE 401: FROM .248.8' TO 251.8' 

250- 100 84 . 
SANDSTONE 50~ AND CARBONACEOUS. VERY MICACEOUS SI~TSTONE 501: . ~ 835 FROM 251.8' TO 252.8' 
SANDSTONE 10% FROM 252.8' TO 259.6' 

255- 60° FRAC"TURE AT 25 ... ~, 

-830 z 
0 

260- 100 92 SAND$1'0 N( 3 0% FROM 2 59, 6 ° TO 26".8' i= ~ c 
2: a: a: c 
0 

Ul -825 II. c 
a: .J 

265- SANDSTONE 15% FROM 26",8' TO 268.3' Ill c 
c :I 

- VERT ICA~ FRACTURE FROM 265. 7' TO 266.0' 
z 8 < • -820 a: .... 

27'0- 100 92 SANDSTONE 60% FROM 268.3' TO 270. 7' 
Ul 

D ISTORTEil SANDSTONE 10% FROM 270. 7' TO 282.4·· 
-815 

DISTORTED SANDSTONE ZONE FROM 273.6' TO 274.0' 

27'5- 0 

-810 
280- 100 100 

.. 
1-805 DISTORTED SANDSTONE 25% FROM 282.o' TO 285.2 1 

285- SANDSTONE 10% FROM 285,2 1 TO 286.3' 
SANDSTONE 90% FROM 286,3 1 TO 288.0' 

-800 
SANDSTONE 10% FROM 288,0' TO 298. 1' 

290- 100 100 

- 795 
295- 0 

-790 ====:-: SHA~EY S I~ TSTONE 100% FROM 298. 1' TO 312. 11 

300-
50° SLaCKENS I OED FRACTURE AT 299. 1' 
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LABORATORY Cl ""' 

~l!l 
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TEST DATA c.: a ~l!l 
cc 

i9 .. ..... 
~~ 

..u 

~I( 
-z 

: -.l'-

..... ... 
300 

lo4.i SYMBOLS DESCRIPrtONS 
.. ., 
ii;z 

0 

I ] 100 97 BROKEN ZONE ~ROM 301.6' TO 301,8' 

t-785 
305- ~~~~ 

a:Z ..,o 
C>-
zt-

:5!!5 "'"' 
73 73 1-780 

i 
a::& !So ... a: 

310- "'" ga: 

; f 
!-775 BORING COMPLE7ED AT 312.1 ~EET ON 7·6·73. 

315 
CAS lNG USED TO A OEPT~ 0~ Uo. 5 ~EET. 
GROUND WATER LEVEL RECORDED AT 70 ... ~EET 
~EET ON 7·9· 73. 
THIRD PIEZOMETER INSTALLED AT AN INTERVAL 
~ROM 5.0 ~EET TO 29.0 ~EET ON 7·13·73 
SECOND PIEZOMETER INSTALLED AT AN INTERVAL 
FROM "O.O FEET TO 80,0 ~EET ON 7·13·73. 
FIRST PIEZOMETER INSTALLED AT AN INTERVAL 
FROM 122.0 ~EET TO 154.0 ~EET ON 7·13··73 
PIEZOMETER READINGS ARE PRESENTED ' 

--. ON TABLE 2 ... •29. 
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BORING S-16 
SURFACE EL.EYATION 1104.7 

CDDRDINATESo N 56o906.o E 28120)5.5 

DESCRIPTIONS 

PLATTS'4:Jl1TH M["BER 
L IMESTONEo GRAYISH-ORANGE: FINE·GRAINEDo FOSSILIFEROUS, MEDIU~ 
~' SLIGHTLY WEATHERED, OCCASIONAL .05' TO .2' 

WEATHERED SHALE LAYERS • 
• 2' LIGHT s;;cw• SILTY CL~Y LAYERS AT l..lo' AND e.o' 
VERTICAL OPEo; FRACTURE FROM 7.2' TC 7.5' 

HEEBNER MEMBER 
SHALE: GRAY I SH·BL ACK; CARBONACEOUS: FISSILE. 

LE~RTH MEMB£R 

LIMESTONE, PALE BLUE: FINE-GRAINEDo FOSSILIFEROUS: MEDIUM 
~; SHALEY AT TOP. 

SNYOERV I LLE ME'IBER 
SHALE: MEDIUM GRAYo CLAYEY: VERY CALCAREOUS: THIN BEDDED TO 

3 Col~~~;\~:~i~~~E~+ ~~~~~LIFEROUS IN UPPER 0.8'. 

o5° SLICKENSIDED FRACTURE AT %2. 7' 

TORONTO MEMBER 
LIMESTONE; LIGHT GRAYo FINE·GRAINEOo FOSSILFEROUS WITH FOSSIL 
~NT BEDSo THIN TO THIC~ BEDDEDo OCCASIONAL .01' TO .06' 

GREENSIH·GRAY SHALE PARTINGS: PINPOIN1' VUGS LESS THAN 51~. 
SHALE 300:: TO 60~ FROM 23 .o' TO 25. I' 
SHALE LESS THAN 10~ FROM 25.1' TO 38.5' 

GREEN ISH-GRAY SHALE LAYER FROM 3l.. 0' TO 3lo. 2' 

SHALE: MEDIUM GRAY: CALCAREOUS: THINLY LAMINATED: OCCASIONAL 
--:1l'T' TO • I' LAYERS OF HEDIUH GRAY SOFT CLAYEY SHALE. 

SHALE: DARK GRAY: THINLY LAMINATED: INTERBEDDED WITH SANDSTONE: 
--r!£DIUM GRAY: FINE-GRAINED: CALCAREOUS: THINLY LAMI~ 

MEDIUM BEDDED. 
SANDSTONE 50~ FROM o5.9' TO lo7.0' 
SANDSTONE 90)r FROM lo 7. 0' TO o9. 2' 
SANDSTONE ltD: FROM lt9. 2' TO 50.0' 
SANDSTONE LESS THAN 10~ FROM 50.0' TO 51. 2' 
~~ GRAY ISH• BLACK; CARBONACEOUS; THINLY LAMINATED. 

WILLIAMSBURG COAL BED 
r.OAL: BLACK; MEDIUM BEDDED. 
SIIJ!rE; GRAY I SH•BLACK; CARBONACEOUS, PYRITIC, 
~: DARK'GREENISH·GRAY; CALCAREOUS: SLIGHTLY SANDY: THIN TO 
--r!£DIUM BEDDED; CLAYEY. 
30° SLICKENSIDED FRACTURE AT 60.lo' 

AMAZON lA MEMBER . 
SHALE: GREEN I SH·GRAY; VERY CALCAREOUS: FOSS I L1 FEROUS; THIN .TO 
--rltDIUM BEDDED. 

IRELAND MEMBER 
SHALE: GREENISH-GRAY GRADING TO DARK GRAY AT BASE: THINL'I 
---r7iMINATED TO THIN BEDDED: SLIGHTLY CALCAREOUS! INTERBEDDED 

WITH LESS THAN 10'< .01' TO .0?' LENSES OF SANDSTON[, LIGHT 
GRAY: F INE~GRA I NED: VERY CALCAREOUS. ----

DARK GRAY CARBONACEOUS SHALE FROM 67.0' TO 73.9' 
• 15' PALE BROWN CONCRETION AT 69.lo' 

.I' COAL LAYER AT 73.6' 
~: BLACK: THIN TO MEDIUM BEDDED. 
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'5 

0 IDO 89 

'0-

e. '5-
0 99 T9 

o-9 

'5- 98 .. 
1.9&10""' 

-. 
/(), 

li:.l' . 
'0- ld • 70~ 

10. '5- 100 89 

0 

o- u 100 100 

II 

1/. '5-
0 

100 100 

'0-IZ 

'5-12 100 100 

13 '0-
100 100 

13. '5-
100 74 

140 1-

100 48 
14 5-

,_ 150 

~ '025 

'020 -~ 

" '015 

-I 010 

I 

'000 -/1 

995 

990 

985 -! 

-! 980 

975 

-! 970 

965 

-! 960 

955 

BORING B-16 CONT. 

SYMIDL$ DESCRII'TIDNS 
SHAlE: OAAK GRAY GRACING TO GREENISH-GRAY AT BASE: SOn": 
---rrAYEY: THINLY LAMINATED TO MEDIUM BEODEO. 
SHAlE; OAAK GRAY: THINLY LAMINATED: INTEABEOOEO WITH .01' TO 
--:7' LAYERS OF SANDSTONE; LIGHT GRAY: FINE· TO MED I UM•GAA I NED: 

CALCAREOUS: lA~ BEDDED. 
SANDSTONE 5% TO 40l: FAOH 76.4' TO 95.0' 

.3' SANDSTON£ lAY!A FROM 86.7' TO 97.0' 

.2' SANDSTON£ lAYERS FROM 87.7' TO 87.9' AND FROM 90.2' TO 
90.4' 

.6' SANDSTONE lAYER FROM 9%.7' TO 93.3' 

SANDSTONE lESS THAN 5: FROH 95.0' TO 102. 5' 

SAO KEN SOn" CLAYEY SHAlE ZONE FROM 98. I' TO 99.3' 

ROBliN$ HEHSEA 
~; DARK GUY; SliGHTlY CAASONACEQUS: THINLY. lAMINATED. 

OCCASIONAL .01' TO) .02' LIGHT GRAY 'INE·GAAINED CALCAREOUS 
SANDSTONE LENSES FRCH 110.0' TO 11".3' 

.... -c ::o 
<>.occ 
C-' .... 
-:o: .... c,. 
"'o =z 

~ ... 
< 
2 

~ ... 
11.1 
u z 

.11.1 

NUMEROUS SOFT •EOIUH GRAY ClAYEY SHALE LAYEOS ••OM 138.•' 
TO 14't. 3• 
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~· ::: 0 
::; ...... ..... L.ABORATORY iii ~~ 0 

~ TEST DATA : u> 0 

"' ~8 a: 
1.( : ..... 

a: 

0 
100 100 

15 5- 37 0 

68 26 

to o-

5-to 0 92 63 

(?-
100 94 

--
17. 5- 1.5 1 IO"T 

100 83 

IS. 0-

/8. 5- 7.5110"' 100 48 

• 19 0-

19 5- 100 45 

0-

2..6&10"T 
>- 100 47 205 

21 o-

21 5- 1.2 1IO"T 
100 61 

0-22 

100 B4 

i-225 

• 

950 ~. 

945 

940 ~. 

935 

930 -. 

925 -. 

920 --

915 -. 

9/0 -. 

905 -. 

900 -; 

895 -, 

t-. 890 

:..., 885 

880 -, 

BORING B-16 CONT. 

SYMBOL$ DESCRIPTIONS 

NUMEROUS SOn MEDIUM GRAY CLAYEY SHALE LAYERS FROM 154.3' TO 
156. 1' 

SHALE: GREEN ISH-GRAY: VERY CALCAREOUS: FOS 51 L I FEROUS: MEDIUM 
"""""'nODE D. 
SHALE: DARK GRAY: SLIGHTLY CARBONAr.EOUS: THINLY LAMINATED. 
':'T""""TO .7' PALE YELLOWISH·BROWN IRONSTONE CONCRETIONS AT 

158.6', 160. I', 161.9' and 162.3' 

HASKELL MEMBER 
LIMESTONE: LIGHT GRAY: FINELY CRYSTALLINE: 1Cl( FUSULINID 

FOSSILS: THIN TO THICK BEDDED. 
V I NLANO MEMBER 

SHALE: DARK GRAY: VERY CALCAREOUS: CLAYEY: SLIGHTLY 
----cXRBONACEOUS: THIN TO MEDIUM BEDDED: FOSS Ill FEROUS AT TOP. 

SHALE: GRAYISH•OLIVE GREEN: CALCAREOUS: THIN TO MEDIUM BEDDED. 

l~o ~t:~~~~~:m ~=m~:~\~T 1 H\)' AND 17U' 
WESTPHALIA MEMBER 

LIMESTONE: LIGHT GRAY; FINE·GRAINEO: 50:' FUSULINIO FOSSILS: 
---c::raTFl'G FROM 70>. OLIVE GREEN SHALE AT TOP TO 30:r ·SHALE AT 

BASE; THIN TO MEO I UM BEDDED. 

TONGANOXIE MEMBER 
SANDSTONE; LIGHT OLIVE GRAY; FINE•GRAINEO: SLIGHTLY CALCAREOUS: 
--mT!I"1'o THICK BEDDED: CROSS-BEDDED: COMKlNL Y EXHIBITS 

0 ISTORTEO BEDS; INTERBEDDED II ITH SHALE; MEO I UM GRAY; 51 L TY; 
AND SILTSTONE: MEDIUM GRAY; MICACmu;: CROSS•BEOOED • 

. 1' YEL~AY LIMESTONE NODULES AT 181.5' AND 181.8' 

.07' SOFT CLAYEY SHALE LAYER AT 181.9' 
SANDSTONE SO'l: FROM 179.3' TO 182.0' 
SANDSTONE 90:1: FROM 182.0' TO 190.6' 

SANDSTONE 20! AND 51 L TSTONE 70% FROM 190.6' TO 201o. 1' 
• 1' SOn CLAYEY SHALE LAYER AT 192.2' 
NUMEROUS SOn CLAYEY SILTSTONE LAY-ERS FROM 19'1.5' TO 197.li' 

.03' SOFT CLAYEY SHALE LAYER AT 202.li' 

SANDSTONE loO'l: AND SILTSTONE 50% FROM 200, 1' TO 213.7' 
.03' SOFT CLAYEY SHALE LAYER AT 205.3' 

SANDSTONE 15% AND 51 L TSTONE 85% FROM 213.7 • TO 223.2' 

SANDSTONE 701 AND SILTSTONE 30'l: FROM 223.2' TO 22 5. O' 
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~~ I.AIOIIATOIIY 
~l!J TEST DATA 
~~ 
225 

230-

235-

240-

245-

250-

255-

260-

265-

zro-

275-

280-

285-

290-

295-

300-

.. 
0 
c 

IDO IJ4 

l--+--r-a ... ;75 

100 gz f-ero 

IOD SO -f160 

-850 
911 96 

100 84 

-840 

B.h 1o·• IDO IOD 

-835 
1--+---1 

100 100 - 830 

t--+--f-825 

100 92 -820 

t--+--f-815 

91 70 -810 

100 100 -805 

BORING B-16 CONT. 

SYII60LS DESCitii'TIDNS 

SANDSTONE 1011: AND SI~TSTONE 8011: l'ltOH 125.0' TO 25D.Z' 

VERTICAl. OPEN l'ltACTURE l'ltOH 235.2' TO 235.5' 

· .2' BROI([N ZONE }.T 14.7.9' 

SI~TS1'tiNE: H[OIUH TO OAR~ GRAY: MICACEOUS: S~IGHT~Y SANDY: 
CAOSS-&EOOED: COHO()N~Y EXHIBITS DISTORTED BEDS: THIN TO 
THICK BEDDED. 

l...rf' S~ICKENSIDED I'RACTURE AT 165.7' 
30° SLICKENS IDEO l'ltACTURE AT 267.3' 

INTERBEDDED WITH 10" THIN~Y ~AMINATED VERY I'INE•GAAINED 
CA~CAAECUS S~NDSTDNE l'ltOH 168.4' TO 270. I' 

60° OPEN I'RACTUAE AT 275.0' 

0 
20 S~ ICKENS I OED I'RACTUAE AT 285. 6' 
.02' TO .08' SOFT CLAYEY SI~TSTDNE LAYERS AT 285,7'. 286·. 7'. 

287.0' AND 287.7' 

, TWO 60° >ARA~~E~ ~PEN •RACTURES AT 295. 5' 
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I.ABORATORY .. za: 
0 "'"' ~ TEST DATA : <>> 0 

~8 0: "' ~ ~ 
.. .., .. 0: 

--
3 05- 100 68 

10-

3 15- 100 75 

'2o-

'25..:.. . 96 74 

'3(j... 
100 95 

'35-

• 100 87 

o-34 
100 52 

3 45-
89 0 

50-
100 0 

55-. 
.. .. 63 58 

3 60- 0 

100 49 

65-
100 87 

~-

-

• 

~ .... ..... 
§ 
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~ 

00 f-8· 

-7. '95 

-7. '90 

7< '85 

7'80 -; 

775 

-7 70 

-7< 65 

-7i o-o 

-7. '55 

-7:. '50 

_.,.. 
'45 

_.,.. 
'40 

7. '35 

BORING S-IG CONT. ""' -c 
""' .. ... cc 
Q:,j 

"'" -z :c ~. 
a:o 
~z SYit/801..5 OESCIUPrtONS 

SILTSTONE GRADES P{)RE SHALEY BELOW 300.0' 
200 SLICKENSIDED FRACTURE AT 300.5' 
60° OPEN FRACTUP.E AT 301. I' 
70° SL ICKENSIOEO FRACTURE AT 302. 7' 

NUMEROUS 6D0 OPEN FRACTURES FRO~. 305.0' TO 307.4' 

20° SL I CKENS I OED FRACTURE AT 307.6' 

.05' SOn SHALEY SILTSTONE LAYER AT 310.1' 

.I' SOn SHALEY SILTSTONE LAYER AT 310.4' 
TWO 700 PARALLEL FRACTURES AT 311,6' 

WESTON MEMBER 
SHALE, DARK GRAY: SLIGHTLY CARBONACEOUS: THINLY LAMINATED: 
---niTER BEDDED '" UPPER 6 FEET WI TM S IL TS.TONE: MED lUI< DARK 

GRAY: THINLY LAMINATED: MICACEOUS-.--
TWO PARALLEL 600 FRACTURES AT 314, 5' 
NUMEROUS LOW ANGLE FRACTURES FROM 315. 5' TO 316.0' 
.05' BROKEN ZONE ALONG 40° FRACTURE AT 316.8' 
BROKEN ZONE FROM 317.1' TO 317.3' 
20° SLICKENSI'DED FRACTURE AT 319.9' 

.2' SOn CLAYEY SHALE LAYER AT 321.2' 

.05' SOFT CLAYEY SHALE LAYERS AT 323.0' AND 323.5' 

• 03' SOF'T CLAYEY SHALE LAYER AT 341. 2' 
• OS' SOFT CLAYEY SHALE LAYER AT 341.8' 

son BROKEN ZONE ALONG VERTICAL FRACTUR'E FROM 342.9' TO 3 .. 3.4' 

• 1' son CLAYEY SHALE LAYER AT 349.4' 

. 1' son CLAYEY SHALE LAYER AT 3 52. 1 ' 

• 1' BROKEN ZONE AT 363.2' 

.2' SOn CLAYEY SHALE LAYER AT 365. 5' 

.OS' .PALE YELLOWISH·BROWN DOLOMITIC CONCRETION AT 366.0' 

• 1' PALE YELLOW1SH·BROWN DOLOMITIC CONCRETIONS AT 368. 7' 
AND 369. 7' ' 

TWO[[ LI\W ANGLE SLICKENSIDED FRACTURES FROM 369.8' TD 370.2' 
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100 91 

375 - 730 1-

380 - 97 725 9Z 1-

385 720 

BORING B-16 CONT. 

SYMIDLS DESCR/Pr/DNS 

SOUTH BEND MEMBER 
LIMESTONE: LIGHT GRAY: FINE-GRAINED: 'OSSILIFEROUS: T"IN TO 
---mitl<BEDDED: OCCASIONAL OARK GRAY SHALE PARTINGS S~L~'" 

374.4'' 
L I"ESTO•IE: L I GMT GRAY: >ANDY: THIN TO MEDIUM SEDDED: INTERBEDJED 
~0% SHALE: DARK GRAY: SANDY, 

ROCK LAKE MEMBE!f--
SHALE: DA~K GRAY: CALCAREOUS: SANDY: THINLY LA!'11NATED: 
--n!T<RBEDDED WITH 401: LI•E;TONE: LIG"T oRAY: SLIGHTLY SA•DY: 

THIN BEDDED. ----· 
STONER MEMBER 

LIMESTONE: VERY LIGHT GRAY: FINE·:iRAI~ED: OCCASIONAL FUSULINID 
-~i\:S: TI~I•:K BEDDED. 

BORING COHPLF."fED 0'1 5.·4· 73 AT 3~3 ., rEE r. 
CA·; ''IG US•D TO i DEPTH )F 5.0 F~ET. 
GROUNDWATER LEVEL RECORDED AT 32.9 FEET 
ON 5·7·73. 
SECOND PIEZOMETER· 11/STALL.ED AT AN INTERVAL 
FROM 23.0 FEET TO 37.0 FEET ON 7·27·73. 
FIRST PIEZOMETER INSTALLED AT AN INTERVAL FROM 
61.0 FEET TO 91.0 FEET CN 7·27·?3. 
PIEZOMETER READINGS PRE PRESENTED ON TABLE 
2.4-29. 
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TEST DATA : u> 0 a:o a: 
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...... a: 

r-

5 -
66 II 

r- /095 

/0 -
100 76 r- 1090 

15 -
100 20 r- /085 

20 - r-
91 85 

1080 

25 -
~ 107'5 

30 - 99 34 
r- /07'0 

35 -
'- /065 

• 40 - 95 31 ...... 1060 

45 -
1055 

50 - 54 0 

~ 1050 

55 - r-1045 
100 38 

60 .- - 1040 

65 -
'-- /035 

100 33 

70 -
~ /030 

75 -

• 

17 0 

16 I 

941 

BORING B-17 
SURFACE EL.EVATION 1101.2 

COOROI.NATES: N 57500~.2 E 291650 ... ; 

DeSCR!Pr!ONS 

R[:;:ICIS..-.;;owr: T~ 01H.t~GE•eC!OWt. SILT\, :Lt.Y WI'TH TIH..:E 0~ ""E SA"~' Sll!'!'. 

GRl.:JES TO LIGHT GRAY WITH ~C<';K '"~AGt'I[NTS. 

P1. ATTSI'()UTH MEMB[i;, 
:..lf.~ESTO~l~: 1-!EDI~•.., LIGHT G:::.AY: :'INE·G~l.INE"J: ~CSSILI~F~OUS· TH!ti 
~>: EE'~:JH•: LH~EST:-·.~ :~:s SEP~=:!TfD !!Y .03' iC .5' 

LAYERS o: SHALE; HIGHLY .IEAlHoP~o TC OOANGISH-BROWt; IN UPPER 
3.C': BELO\t.' S.5' EE~O~ES ~·EDIUI" DAR!\ GF::.Y: CALCAREOUS: 
CLAYEY; lHINLY LAt<I•AlEO. 

HEEBNER MEMBER 
SHAlE; GRAYISH-BLACK; CARBONACEOUS; SciGHlLY CALCAREOUS; lHINLY 
----r1:MINATEO; lo"ll~ ~· LENS'o :: LIGHT G.OY iSH-BROw:; CALCAREOUS 

Sr:TSTC't:E: CL.AY~Y n; ~pc[:::: C.;• 
. LAVENWORTH MEMBt~ 
~; MEDIUM GRAY; FINE-GPAINEO; FCSSILIFEROUS; MEDIUM 

:.~~.:t.~. 

SNYDi:RV ILLE ~EMBER 
SHALE; MEDIU~ O~RK GRAY AI<O G~EENISH·G•AY; CLAYEY; VERY 
~LCA~EOUS: LOCALLY F"OSSILIF'E~(IL'S: lHit~ E!EOOEC. 

T~~ONTO ~tr·18(R . 
LI~~STONE: LIGHT G~AY TC V(Q.Y LIGHT GCI:AY: •nJE·G~AI'IED: 
~IF'E'tOUS WITH t"CSSr~·.=:.:.G~·.£:~T :~:·S: i'-1•:; TC THICL:. 

BEDDED; OCCAS IOtlAL GREENISH-GRAY SH:.LE rARliNGS IN UPPER 
... 2' . 

. 1 ' CLAYEY SHALE LAYER AT 29. 3' 

VERT I CAL FRAClURE FRO~. 30 9' lC 

. I' SOF"T CLAYEY SHALE LAYE< LT 33.; . 

. 2' SOF'T CLAY:v SHALt Lt.YE'! .H 33.~' 
vERT 1 CAL ;RACTURE rRo'"' 3~. 3' ~~- ;L.. 7' 

SHALEY WITH CALC ITE·HfA~() ;:"R;.,:ru;_~S ;oRO,_. 35.1' TO 39. t:• 

~; MEDIUM GRAY; CLAYEY; SCCl; lHitiLY LAMINATED. 

SHALE: MEDIUM GRAY TO ~·EDit"~. OA~K GRAY: THitiLY LAMINATED: 
--n:JTERBEODED WllH SA•!CSl,,'<E: LIGHl G:;:.y, >iNE·GRAINED; 

CALCAREOUS; LAMIIo~EDiue. BEDDED. 
SANOSTOt:E 5!'1°: F'RO"' "5. I • TC L. 7. 0' 
SANOSTOUE 90'; F'ROM ~ 7. 0 I TC s 1 • e: I 

CLAYEY SHALE >lllH ~~~SANDSTONE FROI·: 51.8' lD 53.0' 
SANDSTONE GRADES OUl Al ::;. C' 
CARBONACEOUS SHALE FRO" 53.0' TC 5lo. lo' 
ILL lAMS BURG COAL BED 

j,;;;;;;;;;iJ::::::-..!<~l' 8
iRAftii 1 i~-WA\' i~ 1 6A~~og~~y; CLAYEY; CARBONACEOUS; 

..,US AT BASE; THINLY LAM I NAT ED. 
SHALE; GREEN I SH·GRA~ CLAYEY; VERY CALCAREOUS; LAMINATED ---rc- THIN BEDDED. 

AMAZON lA MEMBER 
liMESlO~E; GREENISH-GRAY; SHAlEY; FCSSILI'EROUS; lHIN TO 
---s'!ll1!rU; INlERBEDDED WITH SHALE; GREENISH-GRAY; CLAYEY; 

CALCAREOUS: lHINLY LAMINATL.:":"""" 
SHALE LAYERS FRC~ 61.3' TC 63.0' A:~D FRO"· 63.2' TO 64.3' 

IRELAND MEMBEP 

ME DIU~ 

SHALE: GREENISH·GS\tr.V A~:O ,...Et•ILI""· 0At1K GRAY: SOF"T: CLAYtY: 
--r'C'CALLY c:.~BONACE~'.!S: THINLY LAnlt~ATEO: WITH S~: LAH!NA[ OF' 

F INE·GRA I NED SANDSlONE. 

SHALE GRADES LESS CLAYEY AND •ORE COMPEHIIl FROM 76.2' TO 79.0' 
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TEST DATA U> .. 
11:0 "' ..... ...... 

"' 
,.... 

97 74 
80 -

1-

·-8$ 
1-

98 D 
,_ 90 

1-

·-9$ 
1-

97 13 
,_ 100 ... 

... f-

·-10$ 
1-

IOD 0 
,_ 110 

1-

·-115 
1-

IOD Z3 ,_ 120 
1-

·-125 
f-

100 30 ,_ 130 
.!.1.!.-:' -
Q • 1. 19-~ ~s; 
~ • 3'- ~. :-oc ,~ i 

·-135 -
100· 0 ,_ 140 

-

·-145 -100 3Z 

,_ 150 

1020 

/01$ 

/010 

/00$ 

1000 

995 

990 

985 

980 

975 

970 

965 

960 

955 

BORING B-17 CONT. 

S'YM60L$ . DESCIIIPTIONS 

COAL: BLACK: SMALEY: LAMINATED TO MEDIUM BEDDED. 
;mtt'E: GREEN I SH·G~AY: LOCALLY CLAYEY: SLIGHTLY CALCAREOUS: 
--nn'NLY LAMINATED TO THIN BEOOEO. 

SHALE: MEDIUM GRAY: LOCALLY CLAYEY: TH,.LY LAMINATED: 
--niTERBEDDED WITH SANDSTONE: Llr.HT GRAY: F'IN£-G>AINED: 

LAMINATED TO MEOI~: AND $11'!'$T~"~=if· MEDIUM CiRA'Y: 
MICACEOUS: LAMINATED TO MEDIUM BEDDEO. 

SANDSTONE 10,; AND SILTSTONE 30'L F'ROM 82.7' TO 85.5' 
SANDSTONE 40X AND SILTSTONE 307. F'ROM 85.5' TO 90.7' 

SO" CLAYEY SHALE ZONE WITI< 20Z SA~OST~'JE AND SILTST-~'1£ :oo~ 
90.7' TO 93.0' 

SANDSTONE lOX AND SILTSTONE 30~ F'ROM 93.0' TC 94.')' 
SANDSTONE SOX AND SILTSTONE 30! FRO~ 94.3' TC 96.:.' 

SANDSTONE 10~ AND >HALEY SILTSTONE 70:· F'ROM 96.4' TO 103 .• 9' 

SANDSTONE 50'ZAN0 SILTSTONE 40'::F'ROM 103.9' TO 106.5' 

SANDSTONE IO'r, ANO SHALEY SILTSTONE 6C F'OOM 106. 5' TO 11•.0' 

NUMEROUS SOF'T CLAYEY SHALE "YERS :qr,~ •nB.O' TO 110.2' 

BROKEN ZC"NE F'ROM 110.9' TO 111.3' 

R08B INS MEMBER 
SiolALE': ,..EOIUM :IAA._ :;RAY; T)1!•:•.Y '.,.JMI'IO:.'rt~. 
~OUS SOFT ::..;o,~·:· SH~lE' · • .:.~•!-.:at ::~--:~-· ·~· 7' TC 12'"'.:..·· 

fi!UMEROUS SCFT ::.J.VE.Y $j.IALE: L.l.HINAE ~~CI"! :]3,!.' T~ IS~.3' 
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BORING B-17 CONT. 

SMALE: OAU OLivt GUY AND M(OIUM OUl GUY: VEIIY CALCAIIEDUS; 
~SILIFPOUS: THIN TO M(OIUM IEOOEO. 
SHALE: MEDIUM OAOl GUY: SLIGHTLY C&-SONACEDUS: THINLY 
---cDIIIIAT[O: OCCASIONAL ,ALE YELLOWISH•IAOWII DOLOMITIC 

COIICO!T IONS. 
-OUS SOF'T CUY[Y SHALE LAYEIIS <OOM 16S,Io' TO 165. 7' 
.I' 'ALE YELLONISH·IOOWN COIICO!TION AT 165.0' 
-US SOF'T. CLAT[Y SMALE LAYPS FROM 168. 7' TO 170.2' 

TO 175. 5' 

"""Wiw'••;;,;o;•: ~J~· s:!~~G~:~mAL ~~:!~1mous1 THIN TO 

,.c:··:c· .. ::-:--:,~~~S ~~~=~U~:)~INLY LAMINATED TO THIN 

..... , ... ,.~-·'-.G::•;o ~D'fc~::~~~~? <OSSI••• IDS GOEENISH• 
TO liGAND X I I 

SMALE: GOEENISH-GOAY AT TOP GOADING TO I'(DIUM OUl GRAY IELDio 
--,.gQ, 5': THINLY LAMIIIAT£0: INT[AI[00£0 WITH SANDSTON[: 

LIGHT GOAT: "NE-GAAIN[O: LAMINAT[O TO TI41N'"1!'11!1m':ANO 
SILTSTONE: MEDIUM OUl GOAT: MICACEOUS: .AMINATED TO MEDIUM 
l'r!TII'EII.'"" 

SMDSTDNE lOS AND SILTSTONE 2~ '110M 186.1o' TO 202.2' 
-US SOF'T CLAYU SHALE LAYEIIS <110M 186.1o' TO 191.2' 

197.1o' TO 2Dio.5' 

TO 222.1' 

OCC.:.SIONAL SOF'T CLAYEY SHAL£ L:AYEIIS <liON 216.2' TO ZJ9.0' 

-AOUS SOF'T CLAYEY SMALE • .OY[A~ <AOM 220.9' TO 223.0' 

SAIIDSTONE lOX A•D SILTSTONE 90~ rooM 222.1' TO ZIZ.J' 
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BORING B-17 CONT. 
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. I' CLAYEY S~OKEN ZONE AT Z37. 4° 

OCCASION~~ SOFT ClAYEY SHIU LAMINAE rROH 25).3' TO 2~1o.J' 

CLAYEY SROKEN ZONE •ROM 2$6.0' TO 256.1o' 

OCC~S IONAl SOFT c:.nEY SHAlf LAYERS 'q0" 259. 9' TO 260 l' 

·•UMEROUS SOFT CL~YEY S~ALE '.AYERS •RO" <62.•' TO Z61o.J' 

.I' ~PO~EN ZONE •T 254.3' 
OCCASIONAL SOFT C'-AYEY ;HALE :.AYEPS <>o,.·Z65.9' TO Z7it.3' 

40,:, ~=ACTUAE AT Z70. S' 

1/EATIC.t.l. F'q"ACTUAE FROM Z77.9' TO Z:'9.3' 

SA'40ST:NE zc• lNO SILT~i"O't£ S'·~~ C':)l"~~ot 2!2.]' TO ]I!. I' 
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L.ABORATORY ~ffi 0 

TEST DATA <>> 0 
0:0 0: 

"'"' ...... 
0: 

300 
30 I. 3' -
~i3C OS i 

E • 968.000 psi 

305 -
-

roo 23 

310 - -

3/5 - -
98 8 

320 -
1-

-- 98 13 1-
325 

330 

• 

• 

7'95 

7'90 

7'85 

7'80 

7'7'5 

BORING 8-17 CONT. 

SYMBOLS OESCRIPriONS 

VERTICAL FRACTURE FROM 307.9' TO 308.3' 

SANDSTONE 5:%. AND SILTSTONE 20~ FROM 312.1' TO 320.6' 
NUMEROUS SOFT CLAYEY SHALE LAMINAE FRO" 313.9' TO 329.2' 

WESTON MEMBER 
2!ill; MEDIUM DARK GRAY; THINLY LAMIN.ATEO. 

BORING COMPLETED AT 37.9.1 FEET ON 6-15-73. 
CASING USED TO A DEPTH OF 6.5 FEET. 
GROUNDWATER LEVEL RECDkOi;.O i.r 29.6 FEET 
ON S-6-73. 
THIRD PIEZOMETER INSTALLED AT AN INTERVAL FROM 
25.0 FEET TO 40.0 FEET ON 7-20-73. 
SECOND PIEZOMETER INSTALLED ~T AN IIJTERVAL 
FROM 65.0 FEET TO 111.0 FEET ON 7·20-73. 
FIRST PIEZOMETER INSTALLED AT AN INTERVAL FROM 
186.0 FEET TO 320.0 FEET ON 7-10·73 • 
~~~~~~:TER READINGS ARE PRESENTED 011 TABLE 

~~ 
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o:o 
l;;z 

z 
0 
;: 
<( 
::!; 
a: e 
a: w 
(!) z 

•<( 
a: .... 
fl) 

Rev. 0 

WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-34q (Sheet 5 of 5) 

Log of Boring B-17 

D.. 
::;) 

~ 
(!) 

(J) 
<( 
.J 
(!) 
::;) 
0 c 



• .. 0 .. 
::; ...., 

U.IOIIATORY 
~ 

~: 0 

TEST DATA 
U> " .. o 0: 

~ "'" ::: "'::: 

1-

5 -
1-

10 - 100 89 

15 -
100 ~ 

1-

20 -

-
100 4e 

4.71 ro-e 
~ 

30 - r--

35 - ~ 

1.3xl0""' 99 Z&~ 

• 40 -

45 - 0 

99 0 ~ 

50 -

55 - 0 
100 0 

~ 

,_ 60 

65 - 0 
100 53 

~ 

,_ 70 

0 

·-75 

• 

1060 37 I 

~ 
1055 

1050 

1045 

1040 

1035 

1030 

1025 

1020 

1015 

1010 

1005 

/000 

995 

990 

BORING B-IB 
SURFACE EI.EVATION 10£1 

COORDINATES: H 581811t.) E 2809917.1 

DESCRIPTIONS 

OAR~ YE""OWISH·SROWN S""TY C"AY WITH TRACE OF SAND AND 
C'c'-''---==-_j GRAVE"· 

P"ATTSI'OUTH MEI<SER 
"IMESTONE: DUSKY YE""Ow TO DARK YE""OWISH·ORANGE: FINE· 

GAil RED: FOSS I" I FEROUS: S" IGHT" Y WEATHERED: THIN TO MEDIUM 
BEDDED. 

HEEBNER MEMBER 

"EA~~R~~~~~PB"ACK: CARBONACEOUS; THIN" y "AMINATED. 

LIMESTONE: MEDIUM GRAY; FINE-GRAINED: FOSSI"IFEROUS: THIN TO 
~BEDDED. 

SNYOERV I ""E MEMBER 
SHA"E; MEO IUM DARK GRAY AND OLIVE GRAY; VERY CALCAREOUS; 
~YEY: THINLY LAMINATED TO THIN BEDDED. 

0.1' BROKEN ZONE AT 17.9' 
SOFT C"AYEY SHALE ZONE FROM 18.~' TO 19.1' 

TORONTO MEMBER 
LIMESTONE; LIGHT GRAY TO VERY "1GHT GRAY: FINE-GRAINED: 
~IFEROUS WITH FOSSIL FRAGMENT BEDS: "OCALLY SHALEY 

WIT': CPEENISH·GRAY SHALE PARTINGS AND "AYERS: TH,_ TO THIC~ 

1o0B~m~·~·E n ~~- 7' 

VERTICAL FI'AC.TUAE <ROM 2~.9' TO 25.3' 
VERTICAL F~•CTu•; F~OM 25.5' TO 26.0' 
VERT I CAL FRACTUPE FOOM 26. 5' TO 26. 7' 
0.03' GREENISH-GRAY C"AYEY SHA"E LAYER AT 26.9' 
SHALEY FROM 28. 5' TO 3D. 5' 

0.1' SOFT GREENISH-GRAY C"AYEY SHA"E "AYER AT 29.9' 

SHALE: MEO I UM GRAY: C"AYEY; SOFT: SLIGHTLY CA"CAREOUS; THINLY 
--riMINATED. 

0.2' BROWNISH•GRAY LIMESTONE BED F~OM 38.6' TO 38.9' 
SHALE: MEDIUM DARK GRAY: CLAYEY: LOCALLY CARBONACEOUS: 
--niTERBEODED WI TM SANDSTONE: L •GHT GRAY: F I NE-GRA "lEO: 

LOCA"LY CALCAREOUS: (.i\lllAIED TO THIN BEDDEll. 
SANDSTONE 30~ FROM 38.9' TO 51.8' 
SOFT C"AYEY ZONE FROM 38.8' TO lo2, I' 

OCCAS10NA" SOFT CLAYEY S><A"E LAYERS FROM ~7 .0' TO 56. 7' 

SANDSTONE 10": 'ROM 51.8' TO 56.7' 

WI"LIAMSBURG COAL BED 
COAL: BLACK: $HALEY: THIN TO MFDIUM BEDDED. 
~E: GREE~IISH-GRAY; CLAYEY: SOFT: VERY CA"CAREOUS: THINLY 
--riMINATED TO T~ IN BEDDED: CARBONACEOUS IN UPPER O.•'. 

AMAZON lA WE~BER 
LIMESTONE: L!GHT GREENISH-GRAY: $HALEY: FINE-GRAINED: 
~IFEoOUS: THIN TO MEDIUM BEDDED: INTERBEDDE~ WITH 

S~ALE: ~~EtN I SH•Ci!IAY: C"AYEY: CALCAREOUS: TH I>IL Y 
Lll'm!ATEO. 

SHALE 70~ FRDH 59. 5' TO 62.0' 
SHALEY L1 ME STONE 100"< FROH 62.0' TO ~. 6' 
SHALE 70~ <~CH ~.6' TO 65.3' 

!REL.,\NO '-'E,..!ER 
SHALE: GPEE'!SH·GRAY AT TOP GRADING TO HEOIUH OAR~ GRAY 
~L:w 7C.:•: LOCALLY CLAYEY: THINLY LAH,.ATE~: "ITERBEDDED 

,JIT'-' SAt~(I~TI)~£: LIG'"'T G~AY: ="H~E·GRAnlEO: L.:.ntrlATE:. 
S~NOST:·,~M 65.3' TO 69.2' 
SANOSTO~E 3C'· 'OOM 69.:' TC 70.7' 
S.lNOSTONE lc•· ='RO"" 70.7 1 TO 72. 1' 
'! 1J"'E~OUS SOF'T :L.:.YE:Y SH.lLE LAHINAE l='rti)H il.O' TC• i6.8' 
S.lNOST:ltlE !..ESS T~A~; ~~-FROM 72.1 1 TO 82.3' 
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..... ;:::i::: L.ABORATORY 
zcz: Q 

"'"' ~~ TEST DATA u> " §~ cz:o " ~I( 
...... 

~I( ..... 
'- " ""''-

7'5 "' 
0 f--985 

100 16 

80-

980 

85- 4.1. 10" 7 

100 24 

- 97'5 

90-
!17'0 

95- a1. 10" 7 

85 25 
-965 

/00-
- 960 

105- 0 

100 58 -955 

/10-
-950 

115- 0 

100 18 -945 

120-

t-- 940 

125-

100 20 
t-- !B5 

130-
-930 

85 40 
135-

99 79 
- 925 

1140-
f- 920 

145-
t-- 915 

100 28 
!50 

SYMBOLS 

- ... "-

-
~~~: 
~-~;:-

:.;..-. 

,..:..:.. 

.~ _ _,. 

.:-~ 

::::5 

-+ 

.,_. 
7"·~ 

BORING B-18 CONT'D 
SURFACE EL.EVATION 1062.1 

OESCRtPrtONS 

BROKEN ZONE FRO~. 78.6' TO 79.1' 

C:AL: BLACK.; s~.:.LEY: l_A~INATEC TC '!~lr: 8£DOED. 
~E.: fro!EOIU~ :)AQI( CiR.AY: L~CALLY CLAYEY: THINLY LAMINATED: 
~ERBEODEO W IT• SA,;~ST0'1E: L IG"T GRAY: FINE-GRAINED: 

LOCALLY CAL~!REGL~TEI: T= Tu,_ EEDCED: AND 
SILTSTONE: ~-EDIUM GRAY: MICACEOUS: LAMINATED TO MEDIU~ 
:t. ........... 

lCC~ cu.v:v s:..;:.~~ :-:-:::~· ~3.!.' TC 9!..~' 
SANDSTONE 30' At;C SILTSTONE 4c•· <0~" 8!.. S' TO 87.2' 
SANOS'TONE SC~ A~:: S IL TSTCNE 15~· F'"O~· 97. 2' TO 92. 3' 

SANDSTONE 30~ At;D SILTSTONE 4Cl' FRC~ 92.3' TC 102.7' 
NUMEROUS SOrT CLAYEY S~ALE LAMI_.E FROM 92,4' TO 105.4' 

O.S' SILTSTONE LAY£R WIT- 15~ OISTO<TEO CALCAREOUS SANDSTONE 
FROM 100.7' TO 'CI,2' 

~ANOSTONE 25:' AND SILTSTONE 20): FRO~ 102. 7' TC 108.0' 

SAt~OSTONE 10~· A~lO St:...TsT:~:E IC~· !='~C~· ICe.o• TO 114.0' 

~~U~E~OUS SOF'T :lAYEY Si.fALE LA~Ito~E !:';:.~·· 113.4 1 TC 119.5 1 

SAIIOSTCNE S~·- AND S"ALEY SILTSTOI:E o.c•· !'RO~ 114,0' TO 129.7' 

SANDSTONE LESS T,..br; ~~ AND S!-IALEY S !L TSTONE 40~· rR('tM 129. 7' 
TC 13~.8' 

SANDSTONE G~AOE:S CliT .:. T 1 31... 8 1 

SHALEY SILTSTONE SC' <ROM 13•.9' rc 154.8' 
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• 0 .... .., 
L.ABORATORY zo: 0 .... 

TEST OATA u> CJ 
0:0 0: wu ..... 

0: 

!55 - 0 

97 27 

160 -

165 -

170 - 100 18 

17'5 -
99 4Ei 

180 -

185 - 0 • : /90 - 94 29. 

195 -
100 87 

200 -

205 -
96 39 

210 -

215 - 2B ~ 10"1 

99 58 

220 -
6.2 a 10"1 

225 -

- 910 

- 905 

- 900 

- 895 

r- 890 

- 885 

- 880 

- 87'5 

- 87'0 

- 865 

- 860 

1- 855 

1- 850 

1- 845 

r- 840 

BORING B-18 CONT'D 

SYMBOLS DESCRIPTIONS 

BB INS MEMBER 
SHALE: MEDIUM DARK GRAY: THINLY LAMINATED. 
1lllRrlfOUS SOFT CLAYEY SHALE LAMINAE FROM 155.3' TO 156.3' 

NUMEROUS SOFT CLAYEY SHALE LAMINAE FROM 16'<.2' TO 168.8' 

• OCCASIONAL SOFT CLAYEY SHALE LAMINAE FROM 168.8' TO 18~. 7' 

LIMESTONE: LIGHT OLIVE GRAY: VERY SHALEY: FOSSILIFEROUS: THIN 
~IUM BEDDED • 
SHALE: MEDIUM DARK GRAY: SLIGHTLY CARBONACEOUS: THINLY 
---r:IMINATEO: OCCASIONAL 0.0!:' TO 0.1' PALE YELLOviiSH·BROWN 

DOLOMITIC CCNCRETIO•IS, 
NUMEROUS SOFT CLAYEY SHALE LAMINAE FROM 188.0' TO 190.1' 

NUMEROUS SOFT CLAYEY SHALE LAYERS FROM 206.0' TO 206. 7' · 

BROKEN ZONE FROM 208. !:' TO 209.3' 
0,1' FOSSILIFEROUS, VERY CALCAREOUS SHALE LAYER AT 209.9' 
SHALE: GRAY ISH·BLACK: CARBONACEOUS: SLIGHTLY CALCAREOUS: 
--rl<INLY LAMINATED. 

HASKELL MEMBEP. 
LIMESTONE: "EDIUM LIGHT GRAY: FINE•GRAINEO: FOSSILIFEROUS: 
~0 T~ICK 3EOOEO: SHALEY IN BASAL 0.4'. 
VERT I CAL CALCITE HEALED FRACTURE FROM 216.0' TO 216. 7' 

V INLAND MEMBER 
SHALE: MEO I UM OAR~ GRAY: CALCAREOUS: FOSSILIFEROUS AT TOP: 
~ACES CARSO,.ACEOUS AT BASE: LAMINATED • 

. COAL: BLACK: SHALEY: THIN BEDDED. 
n!TST~'lE: MEDIUM GRAY: MICACEOUS: SANOY: LAMIIIATEO T: •:EOIUM 
~: H!TEReEODEO WITH SANDSTONE: LIGHT SRC>JNISH·GRAY: 

SILTY: ~HIE·G;AI~jt:: LAMI~THIN BEDDED. 
SILTSTOfiE IQC" ••c~ "8.1' TO 219.3' 
SANDSTONE ~0' 'ROM 219. 3' TO 222. 4' 
SANDSTONE 7c~· FROM 222.!o' TO 225.1' 
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~ 0 

~~ :::; .... ., 
zo: 

0 l-ABORATORY s "'"' Cl..~ TEST DATA u> " 0:0 0: 

~I( "' "'" ~ 
..... 

"- 0: 

225 
83 

230-

235- 0 

100 9 

240-

.245- 3.1 xiO"I 
100 88 

250-

255- 4.4xl0"1 

93 77 

260-

265- 2.0 xl0"1 

99 92 

27'0-

27'5-
100 42. 

280-

285-
99 91 

290-

295- 0 
99 99 

300-

~ 
i:::~ 
§~ 
~I( 
-..!"-
~ 

f-- 835 

'r--830 

1--825 

1--820 

-815 

- 810 

-805 

-800 

- 7'95 

f-7'90 

f- 7'85 

f- 7'80 

1- 7'7'5 

f- 7'7'0 

f-7'65 

SYMB0/..5 

BORING B-18 CONT' 0 

DESCRIPriONS 

SANDSTONE 2c:· FRO• 225. I' TC. 226. 'i' 
CCAL: BLACK: SHALEY: LAMINATED TC THirl BEDDED. 
>T":'rST~SE: >'DIL'" ~RAY: SHALEY: SANDY: LAMitlATEO TO MEOIU~ 

c•cbc,·· lriTERBEDDEO WITH SANOSTC:;E: LIGHT BROWN ISH-GRAY: 
FitiE-GRAINEO: SILTY: CALC~AMINATED TO THIN eEDDED: 
AND S~ALE: "£01UM GRAY: LOCALLY SLIGHTLY CARBONACEOUS: 
CLAYrY":""'H I NL Y LAf'ol NAT ED TC THIN BEDDED. 

SllTSTOtlE 7!' AND SHALE 2S~' F'ROM Z26.~ 1 TO 23l.C 1 

SANDSTONE 10' AtlC SHALE 30~: F•~~ 231.0' TC 24C.D' 
'IL1!""EqQUS SOF'T ::LAVEY SHALE LA"UNAE i='~'C~ 23l.S' TO 2Lt0,C' 

Sf'ALE GRADES OUT AT 2I.C.O' 
SAIIOSTONE 60~· AND SANOY SILTSTONE I.C~' >•OM 21.0.0' TO 2'i7. 5' 

6C
0 

SL I ~KWS I OED >RACTUR.E AT 257, ~' 

LI~IE':TC::(: Lr:;·.~-r "ll'JE ~~A': 70" ~~.r~~~t!"liC -:.-·:1•'"· 
o·-·.-SiOtiAL "C'1"0ED LIM(STO:;E PEBSLES: SHALEY:T~IN TO ~EOIL'~. 
9£COEO: INTEqSEOCEf. WIT~o~ SILTS·:-·:E: ···E:.:!t._•t .. (..·.:.:-< .. qAY: 
S· .:..tEY: SAUCY· =t.L:.~::\EOUS~E: •2 T"'\ ~t:~~~. 

i.IMES7G~E LAYERS F'rtQ~. :57.3' TO :S/.7'. ;·~\.1M tS8.i.t 1 T:: 
258.2' ANC >RO" ~58.8' TO 259.1' 

TONGAN:~ IE . EMBO 
!:!t..L£: :-\EOIL'"' ~ARiZ ~R:.': THitll~ ~;.~.•::~:.TE:: ltlTER8EDOED \rfiTIJ 
--s":r""STCt:E: LIGHT GRAY: FINE-GRA"I(:l: ~CCALLY CALCAREOUS: 

[AiiliiAf£. TO T>IIN eECOEO: ANO SILT:TCNE: MEDIUM GRAY: 
MlrACEOUS: I.A~INATED TC MEDIUM BECOEc. 

~~Mon~~~l'~~· ~~"~ 6nTSTONE 20: >RDI' '"·''TO 271.9' 

30 FRACT'..:C::E .:.-:- ?61. i' 
2C° FRACT'!!;< -~ 262.6' 
•,0 SLIC':E~S'"': >RACTURE AT 2~3.2' 
C. I' BRO;'E•; ZONE AT 163.1.' 

SANDSTONE 10• Ar;C SILTSTONE 20~' FRO~ ~ 71. 8' TC :82.9' 

OCCAS 1 ONAL SOn CLAVE'' SHALE LA~ I NAE >ROM 275.2' TO 28 I. 0' 

· .. ,~ O.O'i' BROKEN ZONE lT 282.6' 
SA~OSTONE 2 5:. MID SILTSTONE 20~ FROM 282.9' TO 290,4' 

'iERTICAL >FACT'J~E FROM 288.1.' TO 288. 7' 

s:.·:OSiC·;~ LESS T·~.:.~: c:~ .3.'lC SHALE' : 'i. 7~TONE 10~: ~P.O"' 2~E.~· 
323, C I 
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• ~ .BORING B-IB CONT'O uw -« ::::> 

~i::" i::i::" ..... 
L.AIIOIIATORY " cc 

0 ~~ "'"" ~~ TEST DATA cou « -z 
~~ ~~ .... c,. 

~ ..... 
=~ ..... 

~ SYM60L.S DESCRIPTIONS 
300 

I J ~ 
CARBONACEOUS SHALE LAYER FROM 30 I. 7' TO 302.0' ~760 ""-~ 

-~ a:Z 
L&J2 
C>i- ere.. 

305- 100 84 ~~ !5::::. a: a: B:i1 
f- 755 WESTON MEMBER liit Qlt:> -ij SHALE: MEDIUM DARK GRAY: SLIGHTLY CARBONACEOUS: THINLY 

--ciRINATED. 

310- ~ 

f- 750 

315 BORING COMPLETED AT 310.5 FEET 011 6·25•73. 
CASI"'G USED TC A r:'\C'DT~o~ OF' 7. 7 ='~E·i, 

GROUNDWATER LEVEL RECOROEO AT 5. 7 FEET 
ON &•29•73. 

THIRD PIEZOMETER INSTALLED AT AN INTERVAL 
FROM 5.0 FEET TO 10.0 FEET ON 7119/74. 
SECOND PIEZOMETER INSTALLED AT AN INTERVAL 
FROM 19.0 FEET TO 35.0 FEET ~N 711~174, 
FIRST PIEZOMETER INSTALLED AT AN INTERVAL 
FROM 7".0 FEET TO 105.0 FEET ON 7119174, 
PIEZOMETER READINGS ARE PRESENTED ON 
TABLE 2 ... ·29. 

·.• 

• 
... 
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LABORATORY : !ffi 0 

TEST DATA <.>> 0 

~ 
1:0 a: ..,.., 
""::! 

f-

-
94 32 

f-

10 -
89 31 

f-

IS -
17.3' 

f-
"iQ; 85~· 

97 97 
20 -

f-

25 -
1-

100 65 
'-30 

f-

.. 
35 -

• 40 

1-

100 B2 -
f-

45 -
-

50 
100 47 -

-, 
55 - -
60 - 100 66 

~· -ld • 95:. 

65 
(..0 ~I - =..:... 
I c: • l.o~· 

-
91 47 

7'0 -

7'5 -

• 

16 I 
1090 

1085 

1080 

107'5 

107'0 

/065 

1060 

1055 

1050 

1045 

1040 

/035 

1030 

1025 

1020 

BORING B-19 
SURFACE ELEVATION 1092.2 

DeSCRIPTIONS 

;.:., :;;u~\~, CLt.Y~l SILT 'r.'ITt-: t~t..:E or St.:~ 
MATte. I!L. 

: ... :.'r :e;EE 1: t-•Eo.·:.~= 

LWE'ST'):-;E: t~£~/u~· GR.C.Y: t'JNE·GRAIN(t: ro:-:SILIFE'J::~US: LOCALLY 
~!=.£:-' T~ :J:.::.: ''EL:..Oi..'IS'"'·C·~~!:Gt :.Lo:::; st:01Nr: 0 LAtiES: 

T!-11'. T.: ''£:It•~· EE:t-H·: SL•e:c:n·. ~Tr.:.;:i~~£5 It: SASAL C. :•. 
JL::Ks~r: p:,c ~: t-'E,..et=-

s~o~:.t:: ,..E'Cil"' SARI< G";:;AY: CALCA~E'C'US TC' V[I!'Y CALCAR(OL'!: 
---sl!G~l!.." s.:.·:::Y: L':CALLY (LAYE'"''· ir:Tft::EEC·DEC WIT~ SAr;(lSTCIN(: 

LIGHl GRA'I': SILT'!': ~INE·GRAIN(C: CALCAREOUS: LA~q~ 
T~l!; ~E~r'E:. 

CAL CARE~·~·: s:.NCST: :;E ~~~ rR(\M 1...: • 'TC 1 1. c • c. 2' E=.:·<E:. Z:'';[ :.T :- ... I 

SANDSTONE LESS T~AN :· ~RQ,.., ll.C'' T: :'f..2' 

0.2' BRCKE" Z~NE AT 13.!:' 

CL.6YE'f' !lt'nwo['l ZCI~E n~r,.,. 2S.2' ~.; . 5.9' 
Ht;.••··,o.:-:~ ·~P'BE~ 

:~,.:.LE: ,.~[tJI'."'" 0.6~·· Gt-:A':: c;.; .".:01:[""~:~ •:· 'JE'PY CALCAREOUS: 
"-i!liNLY LAMII:ATE~: OCCASIONAL \!.•:5' :·ALE YELLOWISH-BROWN 

DOLO~ IT IC COI:C~rT IONS. 

60° ~RACTURE AT 31.~' 
CLAVE~ ZONE ~RO". 31.4' TO 32. I' 

Sr..tALE: !-~~0 I LW ::_,o.: r.~:. '• ~ V£1:1" C.O.! C :.P EC!.!$: F'CSS ll I F'EP.Cuc- · 
---r;::II;LY LAt-'.Hi~"':E: ":'~"~It; BECOE::; tt;TE~BECCED WITH 

'-I"ESTOO:E: "(DIU" GRAY: SHALEY: FOSSILI~EROUS; LAMINATED 
~ BEODEO. 

l IMEST':''!E 3C' i='P.Ct· 3L.. 8 1 TO 38. 9' 
0. 5' S;".OP\EN ZONE t.7 3·,. 5' 
L.IHE$iV:-iE hie~· ~~or.-, 3C.9' TO 39.5' 
LI~~ESTONE 4u:· FRO" 39.5' TO 43.6' 

LIMESTONE IOC' ~RN• 43.t' TC 44.2' 

LI~~STONE 5C: ·~~1-;4'-.2' TC 47.3' 

•LATTSfllUTH HEMBE< 
LII<EST~•:E: '<EOIUI' .I •. H; GRAY: ~INE·GRAINEO: ~OSSILIFEROUS: 
~0 HEOI'j•·• SE:OEO: L "IESTUNE BEOS SEPARATED BY 

0.03' T: i.C' •AYreS ~r SHALE: HEOIU~ OARK GRAY: 
CALCAREOUS: 'C·SSIL IFERO~S: THINLY LAMINATED. 

0.3' S~ALE LAHR ;~:~ 48.0' TO 48.3' 
0.1' SHALE Ll.\Eh .:.7 5i.2' 
0.4' SHALE Llo"IER <~C" 54.2' TO 54.6' 

1.0' FOSSILIFERO~S SHI.LE LAYER FROM 54.8' TO 55.8' 

0.05' CALCITE LINEC VUG AT 60.1' 

"EEBNER MEMBER 
SHALE: CR~' I>~·ELACK: CARBONACEOUS: SL ICHTLY CALCAREOUS: 
"-illiNLY LA,INATEO. 

l EAVE!MORT~ fi[MB[F. 
LI~;~~Zi:~ MEDIUM GRAY: ~INE·GRAHIEO: ~OSSILIFEROUS: T'"'~-~ 

~!!YDER~'ILLE !-'EMBER 
S~ALE: CL IV[ G~AY: VERY CALCAREOUS: CLAYEY: LAMINATED TC TH "' 
~DDEO: CCC AS IONAL LIGHT r.P.AY liMESTONE NODULES. 
SOI'T CLAYEY !CUE ~ROM 66.3' TO 6 7. 6' 

los" ~RACTURE AT 72.3' 
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,. .. 0 

~¥ 
..... 

L.ABORATORY Zll: 0 ...... "'· <>> a TEST DATA c, 
t,U e· 11:0 " ~u ~~ 

" ... 

~ 1015 
100 ,.; 

80 -
1010 

85 -
100 7~ ~ 1005 

90 -
1000 

95 -
99 56 - 995 

/00 -
..!..QLl' 990 
ld • an:: 

/05 -
9!5 82 

~ 985 

/10 -
~ 980 

/15 - 96 ~8 

~ 97'5 

120 -
~ 97'0 

125 - 100 65 

~ 965 

130 - .!.1..Q..:.Q.' 
ld • 31~ 

~ 960 
91 6~ -135 

~ 955 

140 -
1- 950 

95 58 

145 -
~ 945 

!50 -

BORING B-19 CONT'O 

SYMBOLS DESCRIPTIONS 

LIMESTONE: LIGHT GRAY TO YERY LIGHT GRAY: FINE-GRAINED: 
FOSSILIFEROUS WITH FOSSIL FRAGMENT BEDS: THIN TO THICK 
BEOOEO: OCCASIONAL r.REENISH·GRAY SHALE PARTINGS OR LAYERS. 

NUMEROUS GREENISH-GRAY SHALE PARTINGS FROM 74.2'TO 76.8' 
NUMEROUS GREENISH-GRAY SHALE PARTINGS FROM 79.0' TO 80.7' 

SHALE'! FROM 84.7' TO 85.5' 
0.1' GREENISH-GRAY SHALE LAYER AT 85.4' 

NUMEROUS SOFT CLAYEY SHALE LAYERS FROM 92. l' TO 96.2' 

SHALE: MEDIUM DARK GRAY: THINLY LAMINATEil: INTERBEDDED WITH 
--1:"rnSES OF SANOSTO,.E: LIGHT GRAY: F INE·GRAINEO: LOCALLY 

CALCAREOUS:-r::Fm!ITEO TO THIN BEOOEO. 
SANDSTONE ZO" FROM ~l. 0' TO 97. I ' 

SANDSTONE 50l! FROM 97. I' TO 99.0' 

SANDSTONE 10~ FROM 99.0' TO 100.0' 

SANDSTONE 40" FROM tnO.O' TO 100.8' 
SANOSTOtlE 1~ FROM 100.8' TO ·102.5' 
SANDSTONE LESS THAN 2); FROH 102.5' TO 107.3' 

W 1 LL I AMSBURG CCAL BED 
COAL: SLACK: S~ALEV: THIN BEDDED. 
'S'm[LE: GREENISH-GRAY: CLAYEY: VERY CALCAREOUS: LAMINATED TO 
--n:IIN SEOOE~. 
20° SL 1CKEIIS 10£0 FRACT~RE AT lOS. 5' 

30° SL 1CKENS IDEO FRACTURE AT I I I. Z' 
NUMEROUS LO\·l •:lGLE SL\C;(EflSIOEO FRACTURES FROM 112.5' TO 113.2' 
BROKEN CLAYEY ZONE FRC~' 113.5' TO 115.3' 

AMAZON lA ME~SER 
SHALE: GiiEE~!I SH·GRAY: CLAYEY: CALCAREOUS: THINLY LAM I UATEO: 
"-'lm"ERBEOOEO WITH L I '"EST~'!E: L I GHT ~= EE!I I SH·G~AY: SHALEY: 

FI!!E·G,AI':EO: L•M~ !'EOIUH SEcCEO. 
SHALE 90~ .. :-_,_~~ 1 1 ~.€-' r.:- 1 1 7.1' 
SHALEY L ,,..~ESTO~lE l('C' :'!)lj~l 117. 1 I T':'· i ~~. 3 I 
SHALE 1cct =-r.oH 119.3' ro 12o.o• 

IRELAND !<E~SER 
SHALE: '·'EOIL:~., !:'-R:I( G~AY: T~.;r·:~y L,),~I':ATE:: I~ITE'C:9£00Ee \·liTH 
~NOSTt;•:£: L I Gi-lT r,~.1Y; ; I t~£-G;\A I~:EO: ~CCALLY Cl.LCAP.EOUS: 
~ T::: TL:p: ~"£:::£~. 

SAt;OSTC~:E 1\:- :-::cr· 1 ~·;.:• TC 12".6' 
tiUME~OUS SOFI O:l.l.YEY s:..:lLE LAVEr::tS ~="OM 12':1.i' TO 121.7' 
SHALE LESS r:..:.:.:. ~- =""':''' 12!...: • -:- n ~ ... • 

•:CAL: BLAC :: ; '"LEY: T~IN SEOOEO. 
'Si!TSTO·~E: •.•:')I'Jf·1 /jP:AY: HIC.!CEGUS: LM'"~AT:'D TO T!.fiC'~: :EDUEO: 
~~ ... :·E~ ·.-.IT~ ;.1~.CSTC~l::: LIG:-ii c;~.:.·:: ::'ltiE-t,;:-'l'l~C: 

L .~LIY :'L::.RE~L·~TEO TO T'il" HCOEO: •!!C ;~•LE: 
MEO' :-..:.~~: ·:ii'.AY: LCCl.LLY CLAYt'l': i•·••:LY LA.f·:t: .. Ht::.:-

~Cn ....... .:.·::·· s .. ;.Lf l~C~ =-~:::·• IC:Z.C' TC :~2.:"' 
SILT'5T~·;e: ~C .:·.~· c;.u:OSTOr:E S'C":' ~=~f-1 !·:~. ~· TO 13!:.?' 
SANOSTC·:E 3 ..... .:.~: 5-ILTSiC:--.E 70~~ ri-\01·', '1:.-:• 1'~ l~.o.;, 7' 

SA:.;US'i:''.£ ;(- ..:.•:' ~~AL£V S•L7Si:'IE ~·:· =-:-: .. ':..~ 
~cr::.s::·:AL <::;:"r :·_.:..,.~·· s:..:.lLE I.A~··•;,},E :-:-···· ·-s.s• 
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• ~;::: L.AB.ORATORY 0 

~~ TEST DATA ' 0 

"' ~L( ..... 
/50 

96 0 

155-

160-

95 19 

165-

/'TO-

100 33· 

17"5-

180-

100 50 

185-

• 190-

100 4 

195-

200-

94 64 

205-

210-

100 97 

215-

220- 93 46 

225-

.~ 

<: 
Cl 
i:::i::: 
§~ 
~L( 
-..J"-
~ 

~940 

r-935 

'r-930 

r-925 

'r-920 

'r-915 

t-910 

'r-905 

900 

t--895 

'r-890 

r-885 

1-880 

t--87"5 

~87"0 

BORING B-19 CONT'O 

SYMBOt.S OESCR!Pr!ONS 

NUMEROUS SOn CLAYEY S"ALE LAYERS ~o~u 16;. C' TC IEJ.. 9' 

SANDSTONE 5~ ANt S!o!ALEY SILTSTO~l[ ?C• F"~C"' i6J...3' TC 179.3 1 

OCCASIONAL SOn CLAYEY SHALE LAYE•S rRQu 178.9' TC 182.9' 
SANDSTONE GRACES Cc•T n 17!:. 3' 
SHAL[Y SILTSTONE 7C•: ~ROu. 179 3' T: 1 '8Z. 9' 

OCCASIONAL SOrT CLAYEY SHALE LAYERS ~~Ou 188. O' TO 198. 7' 

ROBBINS MEMBER 
~: OARK GRAY: SLIGHTLY CARBONACEO'.,!: l"INLY LAMINATED. 

NUMEROUS SOrT CLAYEY SHALE LAYERS FRO!' 219. 7' TO 221.6' 
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.. 
....~ 

L.ABOitATORY 
::; zo: Q ! .... 

TEST DATA U>· a 
O:Q 0: 

~ ~~ 
0: 

~ 

100 57 ,_ 230 

235 -
i-

i1 90 

,_ 240 
1-

245 - -100 81 

250 -
-

255 -
-99 70 

260 -
-

265 -
97 40 -

27'0 -
~ 

27'5 -
100 41 

1-

,_ 280 
i-

285 -
1-

100 :o 

290 -
I-

295 -
:oo 23 I-

300 -

865 

860 

855 

850 

845 

840 

835 

830 

825 

820 

815 

810 

805 

800 

1'95 

BORING B-19 CONT'O 

STMIIOLS DESCI,PTIONS 

0.1' PALE YELLOWISH·BROWN OOLOMIT,!C CONCRETION AT 229.4' 

"ASKELL ~Et'BER 
LI~ESTONE: MEDIUM LIGHT ~RAY: «NE·GRAIIIED: roSSILirEROUS: 

IAISJ 10 MEOIUfA SECCEO: SMALEY ·~ BAS.\L 0.3 1 

1/1 NLANO w£~8 E~ 
SANDSTONE: LIGHT GRAY: "NE·GRAINED: ~ASSIVE: SLIGHTL'I 
~ECUS: LOCALLY C~OBCNACEOUS: T"l~~ BEDDED: SHALEY AND 

~ass 1 L 1 FEc:ous · ~ •.•PPEP: o. 3 .' . 

SHAlE: GREENISH-GRAY: CLAYEY• CALC~REOUS: THINLY LAM!'IATEO: 

2S:'~~~~~~~~~g~~ ~~,~~~:~ ~~ 7 ;3~.~· 
1$" SL !CKENS I CEO •oACTURE AT 24 I, 2' 

WESTPHAL lA WEWBER 
LI~ESTC,E: L'GHT OL''IE GRAY: 60~ ruSULINIO F'OSSILS: SHALEY 

::II IQ -4EOUE•IT ':;RE'E'JISioi-GAAY SHALE ~ART"HiS QP LAYERS: Tioi!N 
TO ~EO! uM BEC0£0. 

TONGANOXIE wEwBED 
51LTSTC•!E: l..''.:i""T Clt~E''IISH-U~lt.Y !i1U0''1G T: "'€!:)11,.'-.. GRAY !IElCW 
~. v•:~::rc~s. ~~.VI'!ATEO TC T~·~' HODED: ":Tt•SECOED 

WITiol ).U~OS~C'-1£: L·GWT (j~AY: ~''IE·~~A·•:£:1: L~CALLY 
CALCA~:.-i•:AT€0 TO T'WtN BECO~Q: .1fl0 St-~AlE: "'EOIU,_. 
OAAK G~AY: fo.:•:L~ ',..11.1 1 '/ATE~. --

SANOSTONE 20~ .H~O S""AL:' ~e· ='llC~ 2:0~.2' ""': :n.:.• 

:::.1s r :•:.lL !: =' .. 
OC" =-=:.c"!':.::: .:.1 

::_.:. 'r ~._ 

.. 

:7.,' :• 

27. :• 
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.~i::: L-ABORATORY c 

C<.~ TEST OATA ' 
0 

~L( "' 
"-

300 

305-
IOC 90 

3/0-

100 eo 
315-

320.- 100 e5 

325-

50 40 

330-

335 

• 

~ 
;::i::: 
~~ 
~L( 
-..J '-. 
~ SYMBOl.$ 

7'90 

f--785 

7'80 

f--7'7'5 

f--7'7'0 

f--7'65 !i!i! 
li 

._760 

BORING B-19 CONT'O 

DeSCRIPTIONS 
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Su 0 ..... za: 0 I.AIORATOIIY ;;: .... 
TEST DATA 

.. , u> 0 
"'li a:o a: :· "'" .... 
~ a: 

5 - r- /130 

10 
68 17 

- - 1125 

15 
70 30 -- 1120 

20 -- 1115 
100 82 

25 - -1110 

30 - - 1/05 
100 BO 

35 - - 1/00 

• 40 - 99 63 - 1095 

45 - - 1090 

96 60 

50 - - 1085 

55 - - 1080 

100 93 

60 - - 1075 

65 - - 1070 

100 83 

70 - - (065 

75 - l- 1060 

Ill 
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BORING B-20 
SURFACE EL.EVATION 1134.5 

COORD I OATES: N 593229.2 E 279))09. 7 

SYMBOl.$ DESCRIPTIONS 

DARK BROWN SILTY CLAY WITH TRACE OF 
MATERIAL (TOPSOIL~ 

AND ORGANIC 

GRAY ANO ORANGE SILTY CLAY WITH SOME SAND. 

DON I PHAN MEMBER 
SANDSTONE: MODERATE YELLOWISH-BROWN: FINE-GRAINED: SILTY: 

wELl CEMENTED: VERY CALCAREOUS: SLIGHTLY WEATHERED: THIN 
TO MEDIUM BEDDED. 

VERT I CAL OPEN ""ACTURE FROM 6. 7' TO 7. 2' 
SHALE: GRAYISH•OLIVE TC ~EOIUM GRAY: CLAYEY: SLIGHTLY 
---ci\.CAREOUS: LOCALLY SLIGHTLY SILTY OR SANOY: THINLY 

L.AMINATEO. 
VERTICAL FRACTURE FROM 8. 5' TO 13. 5' 

SANDSTONE: MEDIUM GRAY TO GRAYISH-ORANGE: VERY FINE-GRAINED: 
LOCALLY VERY SILT'f: SLIGHTLY CALCAREOUS: LAMINATED TO 
HEO I UH BEOOEO: I NTERBEDOED WITH SHALE: HEO I UM GRAY: 
CL.AYEY: THINLY LAMINATED. --

SILTY SANDSTONE 100~ FROM 11•.3' TO 1•.6' 
LENTICULAR SANDSTONE 25:1: FROM 14. 6' TO 16. 7' 
SILTY SANDSTONE 1001: FROM 16.7' TO 18.~' 
SANDSTONE: DUSKY YELLOW: SLIGHTLY CALCAREOUS: FINE-GRAINED: 

l ... CACLl SILTY: THIN TO TI•IICK BEOCEO. 

Ben: HEMATITE CONCRETIONS FROM 23. 5' TO 23. 7' 

45" FRACTURE AT 25.3' 

SHALE: MEDIUM GRAY: GRAYISH-OLIVE OR GRAYISH-REO: CLAYEY: 
--r!!INLY LAMINATED. 

SANDSTONE: HEO I UH GRAY: S IL TY: SHALEY: rJ NE-GRA I NED: 
~OUS: CALCAREO~S: LAMINATE~. 
SHALE: MEDIUM GRAY: CLAYEY: SOFT: CALC>REOUS GRADING TO VERY 
-.:ILCAR EOUS AT BASE: 1M' NL Y LAM I NAT ED TO THIN BED OED. 

OCCASIONAL VERY CALCAREOUS SANDSTONE LAMINAE GRADE 'N AT 40. 5' 

SP~ lNG BAANC~ "1E~9EO: 
LIHESTC•<· ~ECIUM LIGHT GRAY: VERY FOSSILIFEROUS: SHALEY: THIN 
-,mtt'. 
SHALE: •EOIU"· OARK GRAY: VERY CALCAREOUS: NUMEROUS SOFT CLAYEY 
~ALE LAMINAE: Tl-II~LY L~MINATEO. • 
SHALE GRADES <CSSILIF!:~OUS AT 4S. S' 
L~1"1EST': .. :E: "E~It.:~ L:G;.;i ~=AY: '.'ERY ~C!SIL!~E;:!:OUS: THIN 9ECCEO: 
~HALEY IN aASAL 1.o•. 
SHALE: ~E~IU~ DARK GRAV: 3C~ LIMEST~~IE :-~SSILS: vERY 
-.:ILCAREOUS: LAMINATE~ TO THI• BEDDED. 

STULL MEMBER 
SHALE: ~ED I'!" OAR~ GRAY: CALCAREOUS TO 'l[qy :ALCAR EOUS: 
---rtfCALLY F'OSStL!F'~'~'-'S: ~~TERSEDDEO .,...,,."' 10'.1; SANOSTC'I[: 

LIG~T GR"• 0 1!1E·GRAINED: VERY CA~CAREDVS: LJrF!"T1:l'T'E'iTO 
THIN BEDDED. 

VERY CALCAREOUS FOSSILIFEROUS ZONE FROM 5'<.8' TO 55.2' 

SANOSTC':E: ~ ~ ~wT o;~.v: ''-E -G~A "lED; LOCALLY CALCARE~~S: 
t ... !.A,[V T~ T;.;••j :EOOED: INTE~BEDDE~ WI~ SILTST':"lE: 
MEOIU,.. ;:lARK. Gfi:AY: S;.tAL[Y: LA,..t~lATECI TO THIN~ 

SHALEY S l L TS1": !IE lC~· ;:a~ S7. 0' TO 63. 9' 

SHALEY SILTSTONE ;:~ '~O~ 63.9' TO 67.0' 

0.0~ 1 S·~n ::l.AY~'t' S~o:AL~ LAYERS AT 65.2' AND 65.9 1 

SMALEY SILTST":'~E ::~ =-=op.o 67.C' TO 68.:>' 
$1-iAlE: u[~!C"" :~1:1:1( :;:!v: '.'[~Y :ALCAREOUS: FOSSILIF'ERCUS: 
--,-.. :·,lY •.lP-"t''ATE: ':'" ~l.:!'l 3EC·CEO. 
•JEQY :.:SS!L.:=-r=~t.:S ::-·;~ =-~0"' ;a.~· TC 69.:.0' 
~.C5' ~C:'i :L.:..Y[" ~-.:.L~ LAYER AT '7C. :• 
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LABORATORY :; 
~~ "' TEST DATA ~ <>> 0 ,. ~8 a: 

~ 
..... 

a: 

100 96 --so lOSS 

- -85 /050 

98 66 

- -90 104S 

- -95 /040 

100 79 

- 1-100 /03S 

- 1-105 /030 

100 90 

- I-110 1025 

- 1-115 1020 

99 99 

- I-
120 /015 

- -125 /010 

100 95 

- -130 /OOS 

·- 100 100 1-135 /000 

BORING B-20 CON~ 

SYMBOLS OcSCRIPT/ONS 

VERY rcSSILirEROUS !O"E rRQ• 7€.0' T: 78.8' 
GRACES SANOY AND SL IG~LY CALCAREOUS >RO• 7S. 8' TO 79. 5' 

C:AL: BLACK: SH~LEY: LA~INATEO T: TH" SE~OEO. 
!!'7XE: ~EO I U" OAR~ GOAY: PLANl FOSSIL I>EROUS: T~ I NL Y 
~~I~ATED: lf.;TERBEDOED \orr.' IT"' SAt!OST':-' 11!: LIGHT GRAY: I=' INE· 

GRAIUEO: L~:ALLY ~!.LCAREOUS:~t' T~ T'"'IN BEDDED: 
AND S I L TSTr '!!: .,.~~I U""· GRAY: PLANT :-~S S I l I FEROUS: LAM. I NATED 
TO ~OED. 

SHALE 100~ F'DC'"' 79.7' TO 8C.2' 
s:.~:OSTO~JE 11c•· Ar~C SILTSTONE 60e.! F'RO"' 9C.2' TO 82.4' 
SANOSTONE 80~ ANC S I L TSTO>IE 20~: roo" 82. 4' TO 84. 4' 
S"CALE 100~ I='CIO"' g£.,4• TC· 95.3' 
0. I' CARBONACEOUS S"ALE LA YEO AT 8L. S' 
MEOIU~ GRAY VERY S4ALEY SILTSTC'IE ICC~ rPOM 85.!' TO 89.2' 
0.1' PALE YELLCWIS~·PROWN OOLO•ITIC :c•;CHTIQt; AT 87.3' 
SAN~STONE 50:; AND S~ALEY S I L TSTCNE 4C:; rROM 89. 2' TO 93.0' 

SHALE 90:1: AND 5HALEY SILTSTONE 1c:: rRQM 9!.0' TO -';7.1' 
• NUMEROUS SOn CLAYEY SHALE LAMINAE rRO• 93. 4' TO 95. 0' 

SHALE: MEOIU• OARK GRAY: CALCAREOUS TO VERY CALCAREOUS: 
---r!:fCALLY F'C'~SILIF'£RO~S: T"'I~!LY LAMHIATEO. 
VERY roSSILI>EROUS LAYER FROM <;7.1' T: <;;.3' 

CLAY CREEK MEMBER 
LI•ESTCNE: MEOIL'M LIG"'T G~AY: FI•IE·G~AINED: FOSSILIFEROUS: 
--mn>TO ~EDIL'w BEOOEO, VERY S~ALEY IN UPPER 0.8': 

OCCAS IONA~ ~ED I UM DARK GRAY S~ALE PART I ~GS. 
HORIZONTAL CALCITE·LI>IEO OPEl/ !'RACTURE AT 102.9' 
70° OPEN FRACTURE FRO~ 102.9' TO 103.2' 
VERTICAL CALC ITE·"'EALEC FRACTURE FROM 103. 5' TO 104.8' 

JACKSON PARK ME1<8EF. 
LI~ESTO.,E: LIG"T GRAY: FI~E-GRAIIIEO, THIN TO MEDIUM BEDDED, 
~01/E LAYERS SEPARATED BY 0.02' TC 0.4' IRREGULAR 

LAYERS OF S"ALE: ><EDIUM GRAY: VERY CALCAREOUS: DENSE: 
TH I NL Y LA-m:mO. 

LI"'ESTONE, ~EDIU~ LIGHT GRAY: FINE·GRAINEO, FOSSILIFEROUS: 
~ eEOOED. 
SHALE: MEO I UM OAR K GRAY: SILTY: SANOY: VERY CAtCAREOUS; 
--rnsSI~IFEROUS; THIN~Y LAMI'NATEO. 

HEUMAOER MEMBER 
SHALE; MEO I UM DARK GRAY; CALCAREOUS; FOSSILIFEROUS; THINLY 
----ciHINATEO. 

~lC~~~g0~, D~~~N G:~6bE~~% ~IMESTONE FOSSILS; VERY 

PLATTSMOUTH I<EMBER 

LIMm~~f; ~~T ~u~o L~~~u~R~~bo~6~E;~~~m~br6°~~i~ 1 ~~~~~~; 
MEO IUM DARK GRAY: VERY CALCAREOUS; FOSS I LIFEROUS~LY 
LAH I NATEO. 

SHA~E LAYER FROM 133. 9' TO 135. I 0 

0.1' SHALE LAYERS AT 135. 7' .136.0' ANO 136.2' 

BORI~G COI<•LETEO AT 137.6 rEET ON 7·10·73. 
CAS "G US~O TO A DEPT" OF 7. C >EET. 
G!'CUNOWATEF. LEVEL RECORDED AT II. 6 FEET 
ON 8-11·73. 
TH IRO PIEZOMETER I NSTALLEC AT AN INTERVAL FROH 
21.C I'EET T~ 2~.0 FEET 011 7·26·73. 
SECO~O PIEZOMETEP. INSTALLED AT AN INTERVAL FROM 
LI.O F"EET TC 81.C FEET ON 7·26·73. 
FIRST PI EZCMETER I NSTALLEO AT AN INTERVAL FROM 
IOI.C FEET T: 114.0 FEET 0>1 7·26·73. 
PI E!OMETER READINGS ARE PRESENTED ON .TABLE 2. 4-19. 
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L.ABORATORY 

za: 
0 "'"' TEST DATA 

<>> 0 a:o a: 
"'" ...... a: 

1115 

5 -
100 IS 1110 

10 -
100 38 1105 

·-15 

//00 

20 - 93 61 

/095 

25 -
/090 

- 100 54 30 

1085 
·-35 

• - 100 70 

1080 

40 

107'5 

45 -
107'0 

100 ss -50 

1065 
·-55 

1060 
100 82 -60 

1055 

65 -
1050 

- 90 68 7'0 

1045 
7'5 -

• 

BORING 8- 21 
SURFACE EL.EYATION 1117.8 

COORD I NATES' N 585976. 0 £ 28082~2. 2 

DESCRIPTIONS 

OAR K BROWN SILTY CLAY· WITH TRACE OF SAND AND ORGANIC 
MATERIAL (TOPSOIL). 

MOTTLED GRAY AND ORANGE SILTY CLAY WITH TRACE OF SAND. 

JACKSON PARK MEMBER 
SANDSTON£, WEATHERS GRAYISH·ORANGE: FINE TO VERY FINE·GRAINEO: 
~LY CALCAREOUS, LIMONITIC' SLIGHTLY WEATHERED, THIN TO 

THICK BEOOEO. 
0.05 1 SOn CLAYEY ZONE AT 6.3' 
VERTICAL HEMATITE STAINED FRACTURE FROM 6.3' TO 9.8 1 , LOCALLY 

. CALCITE HEALED FRO" 7.3' TO 9. 2' 
LIMESTONE, ~EOIUM LIGHT GRAY, CALCARENITIC, THIN BEOOEQ, WITH 
----rll'rmEOOEO 0 ISTORTEO SANDSTONE LAMINAE. 
SANDSTONE, wEATHERS GRAY I SH·ORANGE, FINE TO VERY FINE GRAINED: 

liPIJNIIIC, SLIGHTLY CALCAREOUS, THIN TO MEDIUM BE00£0, 

.., ... 
-a: 
:Z:::> ... .... .... a: ... 
'"" -z ....... 
:~ 
~z 

WIT" OCCASIONAL 0.02' TC 0.15' LIMESTONE CONCRETIONS, < 
GRADES VERY SILTY IN BASAL 2.4' X 

0. 5' BROKEN ZONE WIT• VERT I CAL FRACTURE AT 14, 5' 

0.05' HEMATITE STAINED NODULE AT :8.o' 
DISTORTED THIN LAMINAE OF VERY LIGHT GRAY CALCARENITIC 

LIMESTONE AND MEOIU~. LIGHT GRAY SHALE GRADE IN AT 19. 7' 

HEUMAOER MEMBER 
SHALE' MEO I UM LIGHT G~AY, WEATHERS YELL'JWISH·GRAY' 
--cltLCAREOUS' CLAYEY, THINLY LAM I NATEO, FOSSILIFEROUS WITH 

OCCASIONAL LIMESTONE LENSES IN BASAL 9.8 1 • 

SOn CLAYEY SHALE 1'RO~ 20.8' TO 25.8' 

, OCCASIONAL 0.03' TO 0.1° LIGHT OLIVE·GRAY DOLOMITIC 
CONCRETIONS GRACE ,_AT 25.4' 

OCCASIONAL LAMINAE OF ~: MEOJUM LIGHT GRAY WEATHERS 
GRAYISH·ORANGE. CALCARENITIC, LAMINATED, GRACE IN AT 25.9'. 

NUMEROUS SOFT CLAYEY LOVERS 1'ROM 28.5' TO 35.8' 
0.05' BROKEN ZONE AT 29.9' 

0.25' SOn CLAYEY SHALE LAY£0 AT !l..L' 
0.1' SOFT CLAYEY S-ALE LAYER AT 35.5' 
NUMEROUS SOFT CLAYEY LAYERS FRO~I 36.~' TC 39.8' 

0. 1' SOn CLAYEY SHALE LAYER AT !8. 6' 
GRADES H IGHL "( '=ALCAP.ECUS r;"I:!N' 39.8 I 

SOFT CLAYEY SHALE LAY£~ 1'ROM 40. 5' TO 40.8 1 

0. 11 CLAYEY BROKEN :ONE AT 41.4 1 

SOF"T CLAYEY ::;.:..LE tt'IC" 43.4' TO 41., 5' 
VERY SHALEY ll ~ESTC"lE r';:I;QM 4.1... 4 I TO 4 s. 2 I 

SOn. CLAYEY. :ALCA~ ;0us SHALE FROM 4 5. 2' TO 48. 9' 

PLATTSMCUT"' p.•£~9ER 
LI"ESTC•;£, "E~'L'" GRAY· <•NE·GRAIN£0: FOSSILIFEROUS; THIN TO 
~ BED~EO, WITu I~!TERBEOOEO SHALE' MEDIUM DARK GRAY: 

CLAYEY: CALC!l=IE'-~~S: T\.i!NLY LAMINIT'!!!'7' 
0.1 1 CLAYEY SHALE LA'IERS AT 52.0' AND 52.3' 

Q.1 1 CLAYEY SHALE LAYERS AT 53.8' AND 54.1' 

~EESNER MEMBE~ 
SHALE, !'(uiLIM. OARV G>AY, CARBONACEOUS' FISSILE, THINLY 
---rit.oi•;AT£0 ;><T- ::,Tr;:~ED'E~ LENSES OF SA!IOSTONE: LIGHT GRAY, 

CALCAREOUS, •:E>v <I'IE·GRAIN(O, LAMINAm-;--· 
CALCARE~US ZO!iE >I'T" lr" <~SSILS FROM 60:2' TO 60.6' 

LEAVPIWORTI.I ,_.E.,.FE~ 

L "'EST:•:£, L IG"T OL IVE·GqAY: F"IE·GRAINEO: ~OSSILIF'EROUS, 
~ ~ECOED. 

S•JYOER.V ILLE ~"!""EEC 
s.;AL£, •EDIU" GRAY T~ GREEt<ISH·GRAY, VERY CALCAREOUS, CLAYEY, 
~CALLY ~~SS!LII='E:::OL•S: LAMINATED TO THIN BEDDED. 
2~~ I='CISSILIF'E'C:CL'S I='~CI'"· 6t...e•· TC ~s.o• . 
NUMEROUS CALC 'TE "EALEC' VERT I CAL FRACTURES FROM 65. 2' TO 65.4' 

~~:E~~b~ ~;~o ~~;L~~ -~ =-~~7~~~;5 ~~~; ~iA~~u~~s 6fR6~ 65. 9 • ro 69. 9• 
C. iS' SOF'T CL·WEY !..AYEP. AT 73.0' 
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L.ABORATOIIY 
~ 

zo: 0 .. .., 
TEST DATA U> 0 

0:0 0: ,. "'"' ~ 
..... 

0: ... 
75 

1- /040 
80 - 100 89 

1035 
85 -

/030 
90 - 96 62 

1025 
95 -

-- 1020 
- 100 27 100 

f-1015 
105 -

10/0 

110 - 99 90 

f- /005 

115 -

1000 

120 - ,99 71 

1-995 
125 

BORING B-21 CONT 1 D 

S'f'M60l.$ DESCRIPTIONS 

TORONTO MEMBER 
LIMESTONE: LIGHT GRAY TO VERY LIGHT GRAY: F"IN(·GRAINEO: 

?USSICJF'EQOUS: L"'CAILY VERY SI-OALEY: ~EOIUM TO THICK 
BEDDED: WIT>• I'!TEP.BEDOED GREENIS"·GRAY TO LIGHT OLIVE 
GRAY SHALE LAMINAE. 

3Cl" SHALE F"RC~ 74.6' TO 75.0' 
BRO~E N ZONE WIT" VERT I CAL F"RACTUR~ F"ROM '5. 8' TO 76. 2' 
VERTICAL F"RACTURE F"RO~ 77. I' TC 77. 7' 
60° F"RACTURE F"~O~ 79. C' TO 78. 2' 
F"OSSIL F"RAG~E~T SED I<ITH 9C': F"OSSILS F"RO~ 78.8• TO 79.3' 

0.1' SOF'T CLAYEY SHALE LAYE~ AT 86.1' 

SHALE: MEDIUM GRAY TO OAR~ GRAY: MICACEOUS: CARBONACEOUS: 
--o:MINATED: WITH INTERBEDDED SANDSTONE: LIGHT GRAY: FIN( TO 

VEU F"I~E·GRAI~ED: MICACEOUS~ CALCAREOUS: 
LAMINATED. 

100'' SOF'T CLAYEY SHAI:E F"ROM 90.8' TO 92.4' 
10~ SANOSTO~E F"ROM 92.lo' TO 93.1' 
40'! SANDSTONE F"ROM 93.1' TO 96.5' 
20'' SANOSTO~E F"ROM 96. 5' TO 10lo,lo' 

NUMEROUS SOF"T CLAYEY LAYERS FROM 101.2' TO 104.~' 

I~ SANDSTOttE F"ROM IO!o.4' TO 106.4' 

oiLL IAMSBUR'C COAL BEO 

.. 

COAL: BLAC~: CALCAREOUS: THINLY LAMINATED TO THIN BEDDED. 
~E: GREENISH-GRAY: VERY CALCAREOUS: LAMINATED TO THIN 
--rrDDED, 
NUMEROUS LOW ANGLE SLIC~ENSIDED F"RACTIJRES F"ROM 107.8' TO 115.1 

"UMEROUS SOF"T CLAYEY LAYERS F"ROM 115.lo' TO 118.3' 

AMAZON lA MEMBER 
SHALE: GRE£NISH·GRAY VERY CALCAREOUS: CLAYEY: LAMINATED: WITh 
-,;rNSES AND NODULES OF" SHALEY LIME STONE. 

LI~ES'TONE: GREENISH-GRAY: F"·IN.E·GRAINED: SHALEY: F"OSSILIF"EROUS: 
lAIN TC MEDIUM BEDD.ED: WITH INTERBEDDED SHALE: GPEENISH· 
GRAY: CALCAREOUS: THINLY LAMINATED. --

IRELAND MEMBER 
SHALE: MEDIUM GRAY: MICAr.EOU~: SLIGHTLY CARBONACEOUS: THINI.Y 
--v;,MINATED: wiTH INTERBEDDED~: LIGHT GRAY:F"INE· 

GRAINED: O!STORTlu LAMoNAT;ONS. 
SANDSTONE ~o·· F"ROH 1~1.6' TO 123.0' 
SANDSTONE 1~· F"ROM 123.0' TO 124.8' 

60RING COMPL,.ETEO AT 124.8 F"EET ON 7·12·73-
CASING USED TO A DEPTH OF" 15.0 FEET. 
GROUNDWATER LEVEL RECORDED AT 11,4 F"EET 
ON 8· 1 0· 73 
THIRD PIEZOMETER IIISTALLED AT AN HITERVAL 
FROH 5.0 F"~ET TO 43,0 FEET ON. 7·30·73. 
SECOND PIEZOMETER INSTALLED AT AN INTERVAL 
F"ROM 1.8.0 F"EET TO 60.D FEET ON 7·30· 73. 
F"IRST PIEZOI"ETER INSTALLED AT AN I~TERVAL 
F"ROM 71.,0 F'EET TO 91.0 FEET ON 7·30·73. 
PI EZDMETER READINGS ARE PRESENTED ON 
TABLE 2. 1.. 29, 
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L.ABORATORY 
zo: 

" :.: ...... 
u> 0 

TEST DATA ~g "'" 0: ... u 

~ 
..... 

0: 

0 

1.:..!' 
w. 16.5~ ~ 5- 0 • Ill. 3 PCF 
S • 6'-39 PSF 

93 37 

0-t 
19 0 

'5-/. 
95 93 

2 0-

0 
2 5-

100 100 

·o- r--<-

0 
5-

96 95 

• 4 0- r--<-

0. 
5-

90 63 
4 

5 0- II-

5- 4.4 I IO"' 100 100 

6 0- ~ 

8.3 1 10"1 
6 5- 61 61 

r-, 
7" 0-

<-7"5 

4 9 I 10"6 I 
100 72 

.~ 

H 100 

~ 
~ 
~l:l ... 
~~ 
Ql ~ SYMBOLS 

BORING P-1 
SURFACE EL.EVATION 1102.3 
COORDINATES: N 585170.0 E 2807000.0 

OESCIUPTIONS P[) .-~--~·E•L•l(•,•.I•S•"•·G·,·.·,--CL•>•Y•E•Y•.S•I•L•T--W•IT•H--,•CC•T•.S--A.NO--O•R•G•AN--IC•S .. 
(TOPSOIL) 

P I "()TTLE~ ~~C~.,..N li.ND GRAY CLAY WIT._, SOP-~E SILT AND 

POl 
~ 14818"1 

•7·~-,n-=:.=-...J ~RGAt/ICS ('.'(RY ~T!I='t"\ 
ORANGE A"O BLACK SAND WITH SOME CLAY AND SANDSTONE (HARD) 
SILTY SAND {WEATHERED JACKSON PARK SANDSTONE) 
•ARK MEMBER 

f-/ 095 

090 ~I 

f-/ 085 

H 080 

'.-f, 07"5 

'.-/ 07"0 

H 065 

f-. 1060 

f-, 1055 

h 1050 

- 1045 

i-. 1040 

..... 1035 

f-1030 

SANDSTO~E• WEAT~ERS DARK YELLOWIS"·0RANGE TC LIGHT· BROWN• 
--nn:Y7 FIIJE TC vERY 'INE GRAINED• THI" TO MEDIUM BEDDED: 

SLIGHTLY '.lEATHER EC, OCCASIONAL 0. C!' I"TERBEDS OF CLAYEY 
SHALE. 

0.4' VERTICAL. O•EN. HEMATITE-STAINED FqACTURE FROM 5.5' 
0.05' HEMATITE-STAI~ED CO~CRETION FROM ~.o' 

LIMESTONE, LIGHT G~AY, WEATHERS GRAYIS".CRANG£o FINE TO VERY 
--rmrt:PAIIIEO, LAMINATEC TC THIN BEOCEQ, LOCALLY MODERATELY 

WEATHERED TO A OAR~ YELLOWISH·~RANGE :ALCARECUS SILT 
HEUMACER MEMBER 

SHALE• MEDIU~ GRAY T~ DARK GRAY• CLAYEY• SLIGHTLY CALCAREOUS, 
--,:m,IUM TO THIC~ BEODED• ~CCASICNAL I"E•.BECS CF SANDSTONE, 

LIGHT GRAY, VEqy FINE GqAINE0• CALCAREoUS• LAMIN~ 
GRAYISH-ORANGE. SLIGHTLY WEATHE~E~ SHALE FqOM 1).4' TO 1'-.3' 
0.01' PALE YELLCWISH·BROWN. DOLOMITIC CONCRETION FROM 17.4' 

~· MEDIUM DAO.< GRAY, VERY CALCAREOUS• THINLY LAMINATED. 

FOSSILIFEROUS EEL~W lC 0' 

C.2' '.HIS':';:- l".o~sT:-~lE· LIGHT (;RAY: I!'OSSIL!F'EROUS: SI-IALEY: 
~EC'IU~ EE~O£~---.-

::UMEROUS LE':SES !o;~ '.~:~LES :• L I"ESTC.:E GRACE It: AT 33. 7' 

PLATTS,..O•JTL.I .. ,;.,.etc 
LI,..E'ST:''.E: L!GPT :-::tv: rc.SSILIFEI:l:OUS: SHALEY: foo!EOIUH TO THICK 
~- LI'·'E'5'!':·~E L!"~=S ~E'~Ai=:ATEO ?Y C.CZ' TC 0.5' LAYEP.S 

OF 5:--'!! ::: "t:~::_,.. !)~::!-< !-:1.0.'-': ':LAYEY: C~LCAREOUS: THINLY 
LA~~. 

VES,TIC:.L '.:ALC!TE.o.t£Ai..E~· =-~ACTL'~E ~=-:_-·.· ?- . .:...• TC 38.0' 
7:-. :'~Et.; :":ALC!TE·l~';£.~. =-::.AO:T:.:;t "~0"" 38.0' TO 38.t.• 
7~0 T~ · .. ·> .. ,__ ... o;~: ~~.:.(Tt:P.E t"~Qf-~ ?8. 7' TO 39.£. 1 

Q.C8' -:lAVE"• ~:~.:.L( -tAY[:-. :"!"JI-' kC.C.' 
vt=TI('.l.L :::.£·~ :-:-.:.:H:;,~ =~-~., L.C.'.?' TC 1..1.3' 
C. I~' S~ALE :...:.·:t: '""t.·· -3.t:'' 
C.~:• :L,YE'' ~;:;,lE ~:.·:·:~ =-:.c•· 43.4' 
~-.05 1 "::.AYE''1 s:.:ALt L.!Yt=- =-=:c~· L..:., ~S' 

HE£2•1£;1: "'P'S(t 
SI-IALE: :-:.=.: ~=-.:.' -:--; !!L.\c~·- o':AR!:0s:.CECUS: SLIGHTLY CALCAREOUS: 
--"i'Rl",L" LA"'I':.:.-t:·: .. 'ITu ::"~"""t..SIC:~Al HlTERS£05 OF~· 

0 1'::-(ISH .. G~l'!: ::.i.~:O~E:'l$: THIN BEO!>EO. 
~E.\'..'£'1\·lt'=n .. "E .. ·::= 

~~~·Es•;•:£: L!';•;i ·,;:_,:.y, ::-!';( ";"AIN(O: ~EDIUM PEOOEO. 
~-- _ ....... -;: ~·::.LE: :).1R:" :~::AY: CALC.lREC'·\.iS: THINLY LAHitlATEO 
=-=::~-· ~:... ::• --
~ I~EST~·:E r:";!':.l:'E~ o:c:.~·:.:· ·: ME'OIU1-4 !';RAINED BEL0\1.' St.. 7' 

SPlYCfOV ILL~ ·-•:•.o;[e 
S~Alf: "'t :·.[ r,::.:_·.: :!',.. ... .!Q[r:''.!~ Tt:' '!EDY CALCAREOUS: T)-li~~LY 
--r'!"'ot•;.lT£0: ,;,.:.\~'"'';At L 1~·'E$TC'"lE ~~AGMEfiTS AND NODULES. 
~qo,E·; :"'•~£ ·.·.'IT\.l ~=-~'ClL !"'eArT•;R[ i=";iCM ec·.9' TQ 61.'-' 
••1 (t:~IC.1L ':'DE•; :-:-,:.."-rt.:c: ~=~"'' 6~.1' ":"·':' ~~--' 

'.'E~Tt;Al .':'t~~~: :-:-:.~i·.·:o: =-::t:~r-' 63.~' TO Eo.:.. =::t 
CLAYEY ~=!C'<E'; ~~·;~ -:-~~·· ..... :• YO 65. S' 

r:-::C:'lT':' ~·::a.•~t:~ 

Ltr-'::~T:'':E. L. 1 !";-'~ r::.:,· .. ~:-·SSJLI~E'c.~· .. s· :1!:£ GRAft:EE:·: ~I-IALEY 
~::: ~ -'· :-'E:'P.~·-· TC• Tit!':. ;E:-CIED: """'IT'"l !~iTE~SEDS or 

;:;~'.:; c~'.:::~i~~"~', :~·"EY '!Lr.ARECUS• TH'" BEDDEO TO 

'/[QTI:~L :=t•. ::..:.·~- ":'J.TE:l i="t:At:Tt·~E: t'tfC~ 65. S' TO 05.9' 
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SYMBOLS 

BORING P-1 CONT'D. 

DESCRIPTIONS 

0. 05' CLAYEY SHALE LAYER FROM 76. 5' 

0.1' CLAYEY SHALE LAYER FROM 77.C' 

0.01' CLAYEY SHALE LAYER FROM 79.9' 

SHALE: GREENISH·GRAY GRADING TO MEDIUM GRAY BELOW Sl.,l': 
--rt'AY~Y: SLIG~LY ::..LCARECUS: THHlLY LA~It.IATE~: ..._'IT~ 

INTERBEDS ~F S•t:~STC'IE: LIGHT GRAY: CALCAREOUS: SLIGHTLY 
CARBONACEOL'S:~VERY FINE GRAINED: LAMINATED .. 

SANDSTONE LESS THAI' 10.: FROM 82. 5' TC 85.6' 
SANDSTONE 3C~ FROM 85.6' TC 87.2' 
SANDSTONE 5C: FRO• 87.2' TC 88.2' 
'SANDSTONE 30:: FROM 88.2' TO 89.9' 

SOFT CLAYEY ZONE FRO~ 90.9' T~ 92.3' 
SANDSTONE I 0' FRO• o9, 9' TO ~2. 3' 
SANDSTONE 30,, FROM 92.3' TO 97. 5' 

SANDSTONE IC:' FROM 97.5' TO 101.1' 

SHALE 100~ FROM 101. 1' TO 102.1' 
WILLIAMSBURG COAL BED 

COAL: BLAC~: ~HALEY: MED IU•. EECCED. 
;!llt'CE: CARK G~AY GRADING TO GREEI/ISH·GRAY: CARBONACEOUS: 
--n:AYEY: CALCAREOUS: THIN BEDDED. 

AMAZONIA MEMBER 
SHALE: GREEN ISH-GRAY: CALCAREOUS TO VERY CALCAREOUS: CLAYEY: 
-----ri!INLY LAMINATED TO THIN BEDDED: WITH OCCASIONAL LIGHT 

GRAY L IMESTOIIE fiOOULES. 
Llt-!~ST:J~:;: LIGHT Gi:I.:.Y: SHALEV: ~ltJE GRAIUEC: LOCALLY 
~IFE,CUS: •EOIU" BEODEC: V:ITH lt:TE~SEOS OF SHALE: 

GREENISH·GRAY: CALCAREOUS: THIIILY LAMINATED. --
IRELAND MEMS[P 
~: G;EE"ISH·GRAY: CALCAREOUS: THifiL~ LM"NATEO. 

EO<II<G CCH•LETED AT 109.9 FEET ON I0-21t·73. 
C~S n:G USEC TO A DEPTH OF 10.5 FEET. 
GRCu:;;:>:ATEF. LEVEL RECORDED AT 5.5 FEET ON 10-29·73. 
SECc"O PIEZOMETE~ INSTALLED AT AN INTERVAL FROM 
2.: FEET TC 5C.O FEET ON 11-13·73. 
;:'IRST 0 1EZ.:,ETEF. I'STALLEC AT AN INTERVAL FROM 
6l..S FEET T~· S3.C FEET Ot~ 11.;J.73. 
PIEZO~ETER RE~DINGS ARE PRESEI<TEO ON TABLE 2.lt•3 i. 
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BORING P-2 
SURFACE ELEVATION 1104.6 

COORDINATES' N 585170o0 E Z807.00o0 

DESCRIPriONS 

PlRK ME~BER 
SANDSTONE: WEATHERS OAR K YELLOW I SHoORANGE TO .OOERATE 
~ISH·BROWN: SILTY: riNE TO VERY riNE GRAINED: THIN TO 

MEDIUM BEDDED: P'OOERATELY WEATHERED: HIGHLY WEATHERED IN 
BASAl 2ol': OCCASIONAL HIGHLY WEATHERED SILTY SAND LAMINAE 
THROUGHOUT. 

BROKEN ZO•E ·•tTH vERTICAL rRACTURE nOM 9o6° TO 10o5' 
HEUHAOER MEMBEI' 

SHALE: >~EOIUM GRAY: WEATHERS TO OAR~ YELLOWISH·ORANGE OR 
--ml!E!>A1E YELLO\o'ISH·SROWN: CLAYEY: CALCAREOUS: MODERATELY 

WEATHERED: OCCASIONAL HITEReEOS ~r SILTSTONE: LIGHT 
BROWNISHoGRAY· CALCAREOUS: L•~INAT •o . 

GRACES SL•GHTLY >lEATHERED TC UNWEATHERED AT 11..6' 

CLAYEY ZONE roo~ 20. Q' TO 280 6' 

SHALE: "EOIU~ GRAY: 'IERY CALCARECUS: ~~AYEY: THINLY LAMINATED: 
--m!MEP.OUS <O~SILS A'IO rcSSIL ••AG~E•TS: LI,.ESTONE LENSES 

AND NODULES o 

="! !.TTS""C'JT!-1 "'H'!E~ 
LI,..ErT~·!E: ~~~E·;t~u.roav T':" ''~Or:..·u G::tAY: F'CSSILIF'E'~OVS ·:ERY 
~:::.•·;~:: •-...:··. T: ":"u•~··· ~r::~':: ~1•;!1~1'1T T~ ':.C·1' ':UGS: 

WITI-I O.c~:· •: ::·.~6' I~:TE,eEr'S J~ 5!-!ALE: ~!:>EE~:I~;.~.r,!=J:AY TO 
,..E~I'..'~' :.10~~ ·':':='l": '.'E'0Y ".lLCAREC•US -r!!"rlLLY '!FR:Y CLAYEY: 
THINL'!' L:.r·'I':ATEIJ. 

0.1' CLAY["' So.!ALE :.:.vt~~ F'ROM 3c;?.0'. 31) ... • ANO .:..1._1' c.c• ·.~!_.lYE" ;•':.L~ ·_J.'!'~!' =-~:-:~ !..1.9' 
c.:• :!.:"p· ~:.~.:.:....t ._..:.-;p. ::-!lo~ :..2 :-· 
•:ur~r::::t.:: .~::-···.:.:... .-·~t·! A·:~."'!.~·~£: =-o:~tr.~T:.::~:s =-~':",..I.~. -:-• rc 
-J.-. 
C. i~' .!=i"~.:.i. :~:!~:· !':Plt.CT'..!IH =':!"'"" :..~.6' 

Z.. I' !~~£ ~F' !l~q IT[ :P(D!.ACE~'ENT ·~r r'OSS !LS :'DC~ ~o.S 

:.t£:'!£10 ~-·:~·t:: 

su.l.L£: :!..:.:-. ·-::-.:~·"" r:t'tr.¥ PI uoo~o. -::.:• ::.usc~JAc::· .... s· 
--.. ~.i,.~.:.=~·:·.. ..::-:: :. !' · T'-'HJL':' L!ot-~'!;,nEC;, :('~.:.:. ·:~·~~L 

I NT:=-2£:1 ~ =' ~ '!... ~;Tc•:E: ~R.C'i<tN 13~:.G: . .:.·· lA,..!tiATE:. 
.. :.:,:.;E~I,..COIT• '·'!'·'! ~: ----

:.I"'~ST."'.\E. .._-~-!" -j;:= •• : .. t: ='·~SSILI~ER.CUS. F'~f T:< Ito·, :·•J( 
~C: ·-·~~ .. ·•· ~E~:EO: :ASAL C.3' '!COARSE c;u:NE~: 

:.\LCJ.:)E•; ,,.. .• =·~ALEY L l~ESTON£, 
~~;· :r~.- 1 LL.E' "!"EE: 

::.:ALE: ·-·t:· ... ~!::..·. ";='AV Pl vott£1=1 ~.(' CiO..\CING TO G~l£~11<;.u. 
~AY .. ::·. :.:.~(J.:E·::H.'S: .:LAVE'': =-C·':''!'!.. F'RAG~·1E'~JT EEC'=: .. ··INL.V 

LA~I·;!TE:. 

•:u~E~~-.-~ ~:.-. .:.-;:~;: -::.olCTLtQ£5 ~RCf-1 5:.:• ":'C, :B.C' 

--~ .:"JTC ··~•- :!: 
• 1 u:::· •. ~ .:. ~ 

.. c-,.. .... -::-·: 

~ 

:-;:!o'r. ~CSS11 IC"£~:L.:~ ~-11TH :~sS:L 
S·;!..L£''1 "• 1_1:'"~£1:1 3.6': :'I•J£ t:=~I'IEr·: 
• ••J''"'· P;T Tt r. -:-:· ·:~-::~; .. FTL.I I':T:=:E:s ::::r 
.":.:.,. :.:..~-.:l~CCS: T· 11 ~llY L•lt-'lt;ATt.C 
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BORING P-2 CONT'O. 

SYMBOl.S DESCRIPTIONS 

0.0~' CLAY(Y SHALf LAYER AT 7S.C' 
0.08' CLAYEY SHALE LAYER AT 78.6' 

SHALE: GREENISH-GRAY IN UPPER 2.0' GRACING TO MEOIU", DARK GRAY: 
~CALLY CALCAREOUS: CLAYEY: SLIGHTLY CARBONACEOUS: THINLY 

LAMINATE~: ·.rTH INTERBEDDED SMIOSTC"E: LIGHT GRAY: 
CALCAREOt;S: SILTY: MICACEOUS: Sl IGRI[r CARBONACEOUS: 
FINE-GRAINE:i: LAMINATED WITH CISTORTED STPt'CTURE: A'IO 
SILTST:'<E: MEOIU~I DARK GRAY: SHALEY: SLIGHTLY CARBONACEOUS: 
~: LA"INATEO TC THIN BECOEO. 

~c· CALCA~EOUS SANDSTONE AND 2c•· SHALE F'ROM 8; .• 0 TC 93.9 ° 
100~' SHALE FRO~I 83.9° TO 85,4° 
C,! 1 • "~o. OPnl FRACTURE FROM 8!..9 1 

SANDSTONE r.o• A~O SILTSTONE l.O•· FROH 9S .'- 0 TO 97, 5° 

SAIIOSTOtiE 1c•· AND SILTSTONE 50~· F'RCI' ~7 5° TO 100. 5' 

SHALE 100' F'ROH 100.5° TO 103.5' 
SHALE GRACES .'EP.Y CACieta:ACE"OUS C'~QM 1C2 C' 
C.1' COAL Stolt~ :;:Ct-'. ;b3.0' 

"ILL IA,..SBURG COAL SED 
COAL: BLACK: VERY S~ALrY: LAMINATEC•. 
!'lirE: OAR~ GRAY GRADING TC G:c~ 0"S~-GR6Y: CLAYEY: CARBCtiACEOUS 
--r.l UPPER C. 6' : VERY CALCAREOUS: THINLY LAM I tiATEC. 

AMAZONIA MEMBER 
SHALE: G!'~E~~ISl-1-~R!.Y: v:D'V CAL~:.~(':~'$: T!-'Hllv LAP-1HIATEO: LE~~ .. ES 
----:JlO ~COuLES OF LIMESTONE. 
LIM£STCINE': GO:E~•.ISU·GRAY 'JE:tY SH:.L(Y. :"')SSILIF(ROUS: t'IN( 
~C. "fDIVI' 3EOOEO. 
0.3° VERTICAL G•E" ;RACTURE F'RO"- 1C9 0' 

BORING :D~0 L'TEC AT 11C.5 FEET C~ 0 0-29-13. 
CASIPlli '-~~':' T ... :. -,EPT'"' ~t' ~."' t"'£'£'T. 
G~UNCWATER LEVE\ HCCRCE~ A~ •.• "EET ON 11-•·73. 
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BORING P-3 
SUIIFACE EL.EVATION 1113.2 

COORDINATES: N 585170.0 E 2808000.0 

ii:;:: SYMBOLS DESCRIPTIONS 

P[J DARK GIHY CLAYEY SIL '.o/IT~ qQQTt; l1N('l ORGAN'I~·. (TCPr.OIL) 
ll·i;,,n~-.J 

P I GRACES .TO BROWN SILT WITH SOH£ FINE SAND. SOH£ ROOTS 
(WEATHERED JACKSON PARK) (HARD) 

JACKSON PARK HEM!ER 
SANDSTONE: WEATHERES DARK YELLOWISH-ORANGE TO MODERATE 
~ISH-BROWN: SILTY: FINE TO VERY FINE GRAINED: THIN TO 

MEDIUM BEDDED: HIGHLY WEATHERED. 
SILTY BROKEN ZONES WITH VERTICAL. WEATHERED FRACTURES FROM 
&.8• TO 7.1' ANO FROM 9. 5' TO 10. 7' 
SANDSTONE: LIGHT GRAY: WEATHERS OARK YELLOWISH-ORANGE: 
--n:tmEOUS: SILTY: FINE TO VERY FINE GRAINED: LAMINATED TO 

MEDIUM BEOOEO WITH O.ISTORTEO STRUCTURE: MODERATELY 
WEATHEREC. 

GRADES NON-CALCAREOUS ANO WITH LOCAL. HIGHLY WEATHERED SILTY 
SAND LAMINAE ~R0f'1. ll.i.a' 

HEUMAOER MEM!ER 
SHALE: MEDIUM GRn: WEATHERS GUY ISH·CRANGE: CALCAREOUS: 
--rrAYEY: THINLY LAMINATED: MODERATELY WEATHERED: OCCASIONAL 

INTERBEDS OF SILTST~'I[: LIGHT BROWNISH-GRAY: SLIGHTLY 
CALCAREOUS: LAAIOJ!I£... 10 THIN BEDDED. 

GRADES SL IGHTtY WEATHERED AT 19. ~· 

GRADES UNWEATHERED AT 22. 5' 

SHALE: !t'I[OIU~. CFI!AY: VERY CALCAPECVS: '.'E~V CLAYEY: T'"'I~L":' 
--,:"l,..l NATEO: •;u,..Fctc:''JS !='~SS I LS !NO =-~c;s II,. =':ZAG,..E~ITS. 

1 IMESTC::E cE••SES AtlD ·:~DULES. 

PLATTSMOUTH W£MBE~ 
LIME STONE: GHEN IS~·GAAY TO M~n 'UM GRAY: FOSSIL I FE~CUS: 
~y 'IE~Y S~ALEY: .'IERY FINE GRAINED: THIN,TC "[DIU>' 

BECOEC: 0 1'1PCI'IT TO C. I' CALCAREOUS: LOCALLY v~~y :c:•EV: 
VUGS: :.:0~' TC 0.& 0 INTE~SEDS 'r SHALE: GREENISM·GH' T·• 
MECillf'l CARl( GR:.Y: VERY CALCARECUS:~LLY '/[P"' "J..:.':E· · 
TMINLY '!"I'IATEO. 

0.3' CI..AYEY iHALt: LAY£: ~RC~ ,.1,7' 

g:i: ~t:~g ~::ti ~~~F· :~o:, 7?·!: 

TWO DACIAi..LL. ·:E~TICAL ~DACTURES .IITI-I c.c~· CF'F"SET :-=ryw c· 
'!'0: ~~-~· :·:~ ='Q:Q..- 51.i' TO ~l.q' 

'C.02' ::·.s:.:. ... ~lN[~ 'JUG rRCM 5-1.9' 
0.1' ·::~~vsT:.~ • ._ -'•:£~ 'JUG ~DCM 52.3' c.os• r~"sr.:.._ .... :-..rc ·1uG ~Ao,.. 52-5' 

..,£EBNER ~E•·•E£: 
SHALE; ::.i\~ ~=J.Y: 'JECIY ~ARBO~ACEOUS:'Ti-liNLY L.6t.~t•I4T£C: 
~:::.s·:~o.a!. :.:01' T: C.::• ·~lTERBEOS o; SILT'S'TCr;E: 

BRO'"'~ISH-~OOI.O.'f: i,.AfroiiiNATEO TO THIN 8£00£0.----
~EAV[NWC::IT~ ''E•·;~t 

~ I~:::~·:~::.~~~~,}~~;: T~~~~ I~ ~~5i~~S ~ :.~ ~~£ ·, ~·; 1 v~;v.; ~~::£ ~HAL['f: 
::·:.~St··~:;.r·!~:: .:.:.LCl!:::£NITIC -~~ESiC~oE. 

SYNO£;\"J I !..~o.£ ... t•·st: 
s~A~!lc;.·~~r·~~;s~:;~~~~~~~~~~;~~;~ 5~us; c:..!'n: :-:sst~ 

'.''"'£='7'.: ·:.~ ~~ ._r:o PE:: .l'"~ :10~EC: · .. ~'"T'''=ES ---: " 
T: .:::.. . ~I • • 

~:::c~lT': ~·:··~:= 
.. ~ .. ~~"':''.~· :-:·. _••:;T "::o.a: :'('~SIL!t'~~~S :-:ITI.: :."'SSIL 
~·.T :~:~_; .t:-" .:::.~.:.lf"" !"I Ut"='E'= •. ~·. =-••:£ ~AAI~EO: 

Tfo.l.l'; ~: '7'-~ 1 "· =~:~Ert. :'I~:"C'It~T TC ;:.: 1' .' 1."r.S: J~:":SICtlAl 
~.::,. ~- .. - ··.•t:;r:-1! or SIIAL(: :=H~:I~._,-r:~A\': ~:'"!LLY 
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BORING P-3 CONT'D 

SYMBOLS DESCR/Pr/ONS 

0. 7' CLAYEY SHALE LAYER FROM 71, 5' 
VERT I CAL: CLAY ·HEALED FRACTURE. FROM 72. 6' TO 73.3' 

VERTICAL OPEN FRACTURE FRO~ 78.1' TO 79.2' 

O.OS' CLAYEY SHALE LAYER FROM 82.1' 
0. 1S' CLAYEY SHALE LAH• FRO"- 82. 7' 

0.2' VERTICAL HEALED FRACTURE FROM 87.~' 

SHALE: GREENISH-GRAY IN UPPER 2.~' GRACING TO MEDIUM OARK 
---clfAY: LOCALLY CALCAREOUS: CLAYEY SLIGHTLY CARBONACEOUS• 

THINLY-LAMINATED· WITH INTERBEDDED SANDSTOtJE: LIGHT GRAY: 
CALCAREOUS: SILTY: ~ICACEOUS: SLIG~NACEOUS: FINE 
GRAINED: LAMINATED TO THIN BEDDED WITH DISTORTED STR~CTURE: 
AND SILTST:lNE: MEDIUM DARK GRAY: SHALEY:"SLTGHTLY 
CARS~ MICACEOUS: LAMINATED TO THIN BEDDED. 

SHALE 100:; FROM 88. 5' TO 90. 6' 
SANDSTONE 10'' AND SILTSTONE SO': FROM 90.6' TO 91.9' 
SANDSTONE ~c·· AND SILTSTONE ~o~· FROM 91.9' TO 101.8' 
NUMEROUS CLAYEY SHALE LA~INAE AND THIN BEDS FROM 9~.9' TO 1o•.o• 

SANDSTONE 10~ GRADING TO LESS THAN SX AND SILTSTONE ~o:: FROM 
101.8' TO 105.3' 

GRADES CARBONACEOUS FROM 105, 1' 
WILL IAHSSURG COAL 8 EO 

COAL: BLACK: SHALEY: THIN BEDDED. 
MrE: MEDIUM OARK GRAY IN UPPEP. 0.2' GRADING TO GREENISH· 
---clfAY: CALCAREOUS TO VERY CALCAREOUS: THINLY LAMINATED. 
~S0 OPEN SLICKENSIDED FRACTURES FROM. 107.6' lNO 107. 7' 

AHAZON lA MEMBER 

~U~~~E:~gHL~~~ts wr~~mg~~OUS: T~INLY LAMINATED: 

GRADES WITH INTERBEDDED LIGHT GRAY L I HE STONE FROM II~. 7' 

LIMESTONE: LIGHT GRAY: OfCASIONAL FOSSIL. FRAGMENTS: SHALEY: 
i 1.,£ GRAINED: THIN TO MEDIUM BEOOEO: WITH INTERBEDDED 

z 
0 
i= 
Cl 
~ a: 
0 

"" 101 
u z 
101 a: 
;!: 
Cl 
...J 

U"' -o: 
:Z:::> ..... cc 
O:,j cou -z ...... 
C::l 

~~ 

0.. 
~ 
0 a: 
Cl) 

II) 
II) 

Cl 
...J 
Cl 
~ 
0 
Q 

SHALE: GREENISH-GRAY: CLAYEY: CALCAREOUS: LAMINATED TO THIN &..-.1...1-1 
l!t1li!!O, 

BORING COMPLETED AT 117.5' FEET ON 11·2·73. 
CASING USED TO A DEPTH OF 5.0 FEET. 
GROU~OWATEP LEVEL RECOROE~ AT 5. 5 FEET ON 11-l.-73. 
SECOND PIEZOMETER IIISTALLED AT AI: INTERVAL FROM ~.0 
FEET TO 56.0 FEET ON 11-ll.-73. 
FIRST PIEZOMETER INSTALLEO AT AN INTERVAL FROM 70,0 
FEET .TC SC.C ;-EET o:; 11-\l.. 73. 
PIEZOMETER READINGS ARE PRESENTED ON TABLE 2.~- 31. 
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• ~~ L.ABORATOIIY 
~l:j TEST DATA 

~I( 
'-
0 

~· 
5 - 6• 

i:£'' 
wo • 13~ 
Dm • 126. I PCF 

10 - .2...£' w. IS.n; 
D • 11 ... 0 PCF 
S • 2"35 PSF 
P • 605 PSI 

15 -

20 -
25 -
30 -
35 - .l.i:.l' 

• 
0•56PSI 
E • I. 0"0 PSI 

40 -
~· 
s• 

45 -
50 -

iW.' 
55 - .. 

60 -

65 -

70 -

75 -

•. -

~ ::! BORING P-4 :: Q ...... ;::;:::: ~ ;io Z« 
"'"' 

Q a:: SURFACE EL.EVATION 1105.6 ... §l:j .. .:: u> 0 

"'E «O "' ~~ 
COORD I NAT£$: N 585070.0 E 2807200.0 

~u 
...... 14,11( ...... 

"' ....., ..... 
.:~ 14,1 SYMBOLS DESCRIPrlONS 

r 1105 ~>[] K SILTY CLAY WITM.ORGANIC DEBRIS (STIFF) 

P
P[II ~"'"'it-~-l MOTTLED GRAY. ORANG ISM· BROWN ANO BLACK CLAYEY SILT 

WITM TRACE OF LIGHT GRAY SANDSTONE (STIFF) 

'-f/OO :!: I' I MOTTLED GRAY. ORANG ISH· BROWN AND BLAn S 1 LTV SAND 
r- 40 I (VERY STIFF) 

22019" I 

70 18 f-/095 

f-1090 

61 56 

f-/085 

100 100 
f-/080 

100 83 
'r-1075 

100 61 f-1070 

f---+---+--1065 

PARK MEMBER 
SANDSTONE: WEATHERS DARK YELLOWISH-ORANGE TC MODERATE 
~ISH-BROWN: SILTY: FINE TO VERY FINE GRAINED: THIN TO 

MEO IUM BEDDED: OCCASIONAL HEHAT ITE-STA INEO CONCRETIONS: 
MODERATELY WEATHERED WITH OCCASIONAL. HIGHLY WEATHERED 
SILTY SAND LAMINAE 

SANDSTONE: LIGHT GRAY: WEATHERS OARK YELLOWISH·ORANGE: 
~EOUS: FINE TO VERY <INE GRAINED: LAMINATED TO THIN 

BEDOEO WITM 0 ISTORTEO STRUCTURE. 
HEUHAOER MEHBER 

SHALE: MEO I UM GRAY, WEATHERS DARK YELLOW I SH·ORANGE TO MODERATE 
""'"'T£LLOWISH•BROWN: CLAYEY: CALCAREOUS: THINLY LMIINATEO: 

HIGHLY WEATHER EO: OCCASIONAL INTERBEDS OF S IL TSTO>IE; 
WEATHERS OAR~ YELLO'~ISH•BROWN TO DARK YELL~NG£: 
CALCAREOUS LAMINATED TO THIN BED0£0. 

GRADES MOOERATLEY WEATHERED AT 16.0' 

GRADES SLIGHTLY WEATHERED AT 22. I' 

GRADES UNWEATHERED AT 28. 8' 

SHALE: MEDIUM GRAY: VERY CALCAREOUS: CLAYEY: THINLY LAMINATED: 
~EROUS FOSSILS FRAGHENTS. L1MESTONE LEIISES AND NODULES. 

PLATTSMOUTH MEI"BER 
LIMESTONE: GREE"ISM·GRAY TO ,.EOIUt< GRAY: OOSSILIFEROUS: '1ERY 

,. IN£ GRAINED: T1-IIN TO THICK BEDDED: 
PINPOINT SIZ~D 'lUGS \<ITH C.OOI' TC C.S' I'ITERBEOS ·~F SHAL~: 
GREENISH-GRAY TO ~EDIUH OAR~ GRAY: VERY C~LCAREOUS: L~ 
VERY CLAYEY: THINLY LAMINATED. 

0. ~· CLAYEY S~ALE I.AYER FROI" "3.E' 
0 0.2' CLAYEY SMALE LAYER FROM""·"' 

100 62 f-1060 

f-.._ 
f---+---+--1055 

0 
lOC f--/050 ICC 

-~1 .:~,. ~-.,.,::+1045 

0 

4.9 l 10"1 

f-1040 
?9 7t: 

f-1035 
~-+--1 

HEEBNER MEI"SER 
SHALE: 3LACK: ,..EOIUt-~ GRAY IN UP~E~ C.8 1 : CARBONACE:.us· 
~LCARE~US l'l UPCOE~ C.9 1 : THIULY LA~I~ATEO: :CC!lSIC~.AL 

i"TERBEOS CF SILTSTONE: BROWNISH-GRAY: LAMINATED. 
LEAVE>IWORTH ,.E~ER ----

LIMEST:·:E: LIGMT ~uv, FOSSILI-FEROUS: FINE TO '1E•Y ~··;£ 
& ... ll :!0: ... EOIU~ 9E~DED: SASAL 0.5' IS CCARSE .. G:.At~:ED 
CALCAR£•: IT I C SHALEY LI~<ESTON£. 

SNYDERVILLE ~·E!""e~c. 
SHALE: .,,~Oit.:~~ ::::.RI( Gl=IAY IN UPPER ~.&.• GRACING TCI G~E~~:ISH .. 
-u,::"Y, 'IE~Y cAL·::.REOUS: CLAYEY: FOSSIL F~AGMEIIT oE"S: 

THI'ILY LA~INATEO. 
0.:15'. 1:0 ':'~!~ :'I:I:ACTURE e-qoM 60.2' 
0.05'. ~:0 ':"H~ SLICKEP!SIDEO. WEATHERED :'I:I.ACTUP.E ~C~1 61.2' 
ANO !="OC+·' 0::~.1' 
•UMERCUS 30° TO 6C0 ~ :?EN FRACTURES FRCw 63.2' T: ;:.;• 

CLAY ~EALED ~RECCIA !C'IE FROM 65.2' TO o7.:• 
~~("'JTC' •.•~ug£D 

li~'EST:'~.E: ·:E'~V liGHT GRAY: F'OSSILIF'(!'~L·S ·:,ITH :-.~~51L 
~+IT ?~~S ·:~o-v SHALEY IN L:Cip£C: ;.:•: ="P.~ ::;;:AI'l£0 

:)t•!O":'f':T T .. ·:.::• .•·r:s: "'':'DIL'~ EEOC£~· o:IT~ "T;"::~ECS ()F' 
SJIU•LE: .;~EE~:IS""·i,~t.'Y: CALCAJ:;ECUS: T'"'~"·LY i.,At-'t•:ATEC. 

C.:~ "'E'ALE: EC:Et:'CIA ZONE C'PCf"l 68.3' 
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L.ABORATORY za: Q 
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TEST DATA <>> 0 .. , a:o a: 
~u "'" ...... 
It! a: 

7S,l.i I -
~· 

iL--
100 67 ,_ 80 -

- 3.6 l 10"1 
85 -

100 73 

90 - ~ -

95 - 0 -
100 50 

100 - -,__ 
-

- 0 r 105 
100 53 

- ,.._ 110 

- 100 •o 
I'"" 115 

120 

1025 

1020 

1015 

/010 

1005 

/000 

995 

990 

BORING P-4 CONT'D 

SYMBOLS DESCRJPrJONS 

0.0~ 1 CLAYEY Sl.fAL~ L~Y£~ ~P:CI"' 7i.?' 
0.25' CLAYEY S!-IAL.E L:.YE~. '"Ret-~ 75.!' 

SHALE: GREEo;tS~·G04' GR401'.G T: PEOIU~ 04RK GR4Y: LOCALLY 
--nLCAREOUS: Cc4YEY: MICACEOUS: SLIGHTLY CARBONACEOUS: 

THINLY L-'''l't4TEO: \<IT" I~TE~eECOEO SA'!~STONE: LIGHT GRAY: 
CALCAREOUS: SILTY· t.ti::ACEOUS: SLIC:'-41_, ... AI!S.:NACE:US: 
~IIIE GR4"1E~: LA~II:ATE: <liTH OISTCRTEC STRUCTURE, 

CALCAP.E::\.!5 SAr:~sT:•lE ?C~ ~~OM 83. 1..' TC 83. 9' 
SHALE 100" •RO~ 9l.9' T~ 86.3' 
SANDSTONE '-C" At:O '-C' SILTST~'IE: ~EOIU~ DARK GR4Y· SLIGHTLY 
CARBONACEOUS: S~ALEY: ~: L4Mt::4TEO TC TH!t: BEDDED: 
!='ROM 86. 3 I TO ~ 5. ! I 

NUMEROUS CLAYEY !:'IES ••oM 91.C' T~ 98. 7' 
SANDSTONE 10~ AtiC SILTSTONE 40~· ••oM 9;.3• TO 101.7' 

CCCASIOIIAL C.C5' T~ C.3' \'[.TICAL O•E" <RACTURES ~RCM 96.6' 
TO 99.0' 

WILLIAMSBURG CCAL BE= 
C=AL: BLAC": S._.Alf''· ovc!T!I='EPOIJS: L.!~~I"'ATEO TC THIN BECOED: 
---;:~~~N~ig~eE=~EO ~: GREE111S~·G•.4Y: VERY CLAYEY: THINLY 

SHALE: GREEII ISH·G04Y: VERY CALCARECUS: C4RBONACEOUS 'N UPPER 
--r.1o': THINLY LAMINATED. 

AMAZON lA HEMS ED 
SHALE: GREE'IISH·GR4Y: vE•Y CALCARE~US: THINLY LAMIN4TEO: 
~CAS 10'-AL 'JC'~L•LES M;o LAYEI:IS or ~ •!AESTONE. 
LI~E~TC'~!E: ~~:;~T ~::.\Y: LC'CALLV F(I$~1LI::"E~CUS: ="INE GRAINED: 
~ SE:o~Ej: ·.·:IT~ ltiTERBECcEC ~: GREEIIISH·GRAY: 

VE'rlY CAL=.\C:EOUS: THINL.,. LAMIUATrl:. 
c.z• ·:rr:rt-:.:.i.. r:~:•: ~~~:ru~: ~:.c•.· iC~.:' 
SHALE: GREENISH-G:"!.a t:. U!'~'E!=I: 1.0' G~:.DtNG TO HEDIU~ DARK 
~AY: SLIGHTLY C4LCAOEOUS: TU!tiL>· L4MINATEO: WITH 

INTEC!EE~CE:C. ""'';Dc:;T':''!E: LIGHi G::(.\V: i:OLCAREOUS: F'INE GRAINED: 
LAMINATED. 

BORING CD•'"LETED AT 117.< "ZET ON 1(-30·73. 
Cl.SI~~G '.•Stl: 7:· t. ~E:IT"' r:~ :!,C'· "E:T. 
GP.~UNCW.4T~~ i.t:EL =£c:=tOED AT S.- FEtT CN 'i-~·73. 
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• ~i::: 
~~ 
~14: 
'-

:: ~e ::; 
L.ABOII&TOIIY ! ~~ 

TEST DATA 
u> .. ., 

2 "'" !i .... .. .. 
0 

L.£' 
~~ - 3"- n: 
Pl • 15.1~ 

5 - PI • 19.6% 
w - 12.1% 
0 • lllo. 7 PCF 
S •'6720 PSF 
P • 202 PSI 96 

10 - 3.0' 
;-: 13.0% 
0 • 116.5 PCF s.o l 10" 

86 

~ 
15 -

~ 100 

20 -
s.e l 10-

25 - t-'1---
100 

30 - 0 

35 - t'""""L- 100 

• 40 - 0 

45 - t--L- I 00 

50 - 0 

55 - ~ 
95 

60 - 0 

65 - ~ 
ICC 

70 - 0 

75 - ~WI 

:. 

• 

0 
0 .. 

-1105 

3F 

-1100 

66 

-1095 

100 
1-1090 

1- /085 
IOO 

1-1080 

1-1075 
100 

1-107'0 

90 1- 1065 

t-1060 

t- 1055 
Be 

1-1050 

,.... 1045 
ICC 

1- 1040 

.. 
1-1035 

BORING P-5 
SURFACE EI.EVATIDN ,1109.6 

COORDINATES: H SS•,zo.D t %807600.0 

DESCRIPTIONS· 

~~+----!ORANGE AND ~IGHT GRAY SILTY <INE SAND 
GRADES <I NER 

JACKSON PARK MEMBER 
SANDSTONE: WEATHEP.S DARK YELLnWISH-ORANGE TO ~DERATE 
---mmiSH·BROWN: SILTY: 'IN[ TO VERY <INE GRAINED: THIN TO 

MEDIUM BEDDED: ~OERATELY WEATHERED WITH LOCAL HIGHLY 
WEATHERED SILTY SAND ~AMINAL 
GRADES CA~CAREOUS TO VERY CA~CAREOUS •ROM 11. I' 

GRADES HIGH~Y WEATHERED WITH INTERBEDDED ~AMINAE OF CLAYEY 
SHA~E FROM 12.6' 

HEUMAOER MEMBER 
SHA~E: MEO IUM GRAY: WEATHERS GRAY ISH·ORANGE: CA~CAREOUS, 
---n:AYEY: THINLY LAM I NAT EO: ~OERATEL Y WEATHERED: OCCASIONAL 

0.001' TO 0.02' I~TER8EOS OF SILTSTnNE: LIGHT BROWNISH· 
GRAY TO ~IGHT GRAY: ~OCA~~y C~: LAMINATED TO THIN 
BEDDED. 
GRADES TO SLIGHTLY \~EATHEHD AT 1~. 5' 

GRADES TO UNWEATHERED AT 26.0' 

SHALE: -MEDIUM GRAY: 'IERY CALCAREOUS: VERY CLAYEY: TH I NU 
""Ll!:MINATEO: NUM[~OUS <QSSIL <RAGMENTS: L 'HESTON[ LENSES AND 

NODULES. 

PLATTS~UTH ~E~BER 
LIMESTONE: GREE~ISH·GRAY TO ~EOIUM :••Y: •OSSILIFEROUS: 

Ldtl(LY SHALEY TO '.'E'RY SHALEY: ::'!~£ G::tAIN£0: 1'HIN 'tO 1'HICK 
BEDOEO: ~l•tP~I~Ii'TO r;,Gl' VUGS: 0.001' TO 0.6' I~TEA.BEOSOF 
SHALE: GREENISH-GRAY TO MEDIUM OARK GRAY: CALCAREOUS: 
mtlLLY 'JERY Ci.>YEY: THINLY LAMINATEO. 

O.OF-' ':LAYEY SHALE L"'YER ='D.C"" l.ol.l.' 

0.6' CLAYEY SHALE LAYER ••OM lo7.8' 

HEEBNER ME049ER 
SHALE: OARK GRAY TC GRAYISH·~LACK: '/ERY CARBONACEOUS: TWINLY 
""Ll!:MINATEO: OCCASIC•IAL C.CCI' TO 0.05' INTERBEDS OF 

SilTSTONE: SROWNISH-GRAY: LAMINATED lO THIN 6EOOEO. 
LEAVEN~BER 

LIMESTOt:E: LIGHT GRAY: FOSSILIFEROUS: <INE TO VERY <INE 
G"AIN£0: M(OIUH TO TWIC!<. BE~OED: SASAL 1.2' IS !.CICALLY VERY 
SHA~EY: COARSE GRAINED: CALCARENITIC ~IMESTONE. 

SNYOERV ILLE MEMBER 
SHALE: G~EEN ISH·GOAY: VEOY =ALCAREOUS: CL•YEY FOSS I~ rRAGHENT 
~5: THINl.'t' L."·f"!r..:AT£:0. 
30". O•EN. SLICKENSIDO •OACTURE •ROM 61.9' 
300 TO 600 CLOSED <OACTU~ES ~·o~ 6'.7'. &1o.O'.o5.l' ••.;•. 
6 7. 4' AND 69. J ' 

~':'""NTr:' "E',..!E~ 
L!~[C:T .. •I£: ~IGHT ~~AY: ~~SSILIF'£::{CUS ·JtTI.I :OOSSIL C'QAC.HENT 
~ .. .'[QY ~WALEY ~~ "...' 00!1) :!.3': :IN£ CRAIN£0: !,_.!N TO 

'~Er'\IUM S£00£0; ;)o•;i>:!•:T '!'':' ::' . .'~1' .TC!;; CC:CASIONAL C.OOI' 
TO :. 1' I~TE'QB£05 C·F' ~~ALE: CREE'~ISW·GRAY: LOCALL'I' 'I(~Y ........................... ~., ........... ,.. 
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.. .. c ::; ...... 
L.ABORATORY ~ ~ffi c 

TEST DATA ~ 
u> c 
c:o = 0: ... u 

~ 
...... 

a: 

1.0 • 10"1 ..... ·-80 1030 

85 - r-- 1-1025 
IOC sc 

,_ 90 3:0 I 10"7 1-1020 

-- --,___ 1-
I OC 1r.o 95 1015 

,_ 100 3.3 1 10"' 1-1010 

tv5 - 1- /005 
IOC ICO 

,_ 1/0 1-1000 

·- 1-
IOC ICO 

115 995 

120 990 

BORING P-5 CONT'O 
uw -a: 

SYMBOLS DESCRIPTIONS 

:Z::> ... .. .... 
O:..J cou -z ..... 
~ ~ . .,z 

S"ALE: GREE~!S"·G•OY IN UDPEO C.~': GRADING TC ~EDIU~ OARK 
~A": l0C.1LL" .. !.LCl.=i.EOL'S: CLA~~"~: SLIGHTLY CARBONACEOUS: 

THlf.,LV Lll'-li:~.ATt:r: ~.;!TI-l ~~~TERE~:!:'t~ SAtl~tT(IN(: LIGII'T GRAY: 
CALCAREOUS: SILTY: MICACEOUS: SL IGH~NACEOUS: FINE 
GRAINED: LAMINATED TO T"IN BEDDED WITH DISTORTED ST~UCTURE: 
AND S I L TSTC~:E: !:EO IUt< DARK GRAY: SHALEY: SLIGHTLY 
CARSONACEOUS: ~ICACEOUS: LAMINATED TO THIN BEDDED. 

SHALE ICC• ~POM B'". ~· '!'~ 89.1.!' 
SANDSTONE Ill' GRADING TO "C' AND S 'L T STONE •o · <ROM 89."' 
TO I~ I. 9' 
NUMEROUS CLAYEY S~AL~ LA..,INAE ANC T'"IIN BEDS F"ROM 91 . .,. 1i.· 98 ~· 

SANDSTONE 10~ GRAOING TO LESS T"AN IC' AND SILTSTONE 50' rROM 
101.9' TO 107.2' 

GI:IA!:i[S Cl.~8CN!C[~'.'S I='R(IM 106. ~' 
WILL IAt<SBU~G COAL 5EC 

COAL: Stt.:K: S!-!ALE'Y: T~INLY LAMINATE~. 
!'Rl'CE:~UM :,AR~ ~:JAY IN U~D£1: C.2' G~.4;)1NG TO CREEN!SH·GRAY: 
'~L:AREOWS: :LAYn: :ARSONACEOUS IN UPPE~ 0.2': l>'INcY 

UiMI'lATED. 
~~° CL:StO :-c.AC1l;R[ !=':JQfrol llC. 3' 

~Mt.ZON lA P"l£po~5£r:i 

S~ALE: G~EEN!SH·G 0 >Y: VERY CALCAREOUS: CLA>EV: T"INLY 
----r'!,..t~AT£0: ~Jt1 "'1E'r:tC'..!S L t~o~fSiON: t.E'~~$~S AND ~lO~ULES. 
LIMESTC~E: '..IGO.:'T Gi;A'r. OC:ASIO~AL ;-.~S1L F"RAGMENT$: SHALEY: 
~~AI-[0: T~lll TO MDIU" 5ED~oD: >JJT" INTERBEDDED S!''·LE: 

GR.E~"JISH-G;;;A,': CLAV(Y: CALCAREOUS THINLY LAMINtr.TEC. --
IQ£LlrotJ0 I"'E ... ~F=-
~: GO\E(N:S'"'·G~A't': CLAVE'Y: TL.I·tJt .. 'f LAMINATED. 

eOA!tH; COpo~PL~~E~ .n 11~.! ~f~T M-4 :J.S-73. 

g:~~~gw'ii~~ L~·.~ .. =;~;~:g~::!~ ~~~T~E~T 0~~ 11-!2·"'3 
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• ,.. .. ~ .. .... L.AIOIIATOIIY ~: zo: .... 
1!1 TEST DATA .. , u> iS o:Q .. u 
I( .... 

It 0: 

0 
, "' 
LL • •o.o~ 
PL • IS. S'~ 

5- pI • 2•.c~ 
w 12. 6~ 
0 • I I".J PCF 
s • 3162 PSF 

• • 202 PSI 

I o- l:l' 100 

w.,. m: 
D., • 109.2 PCF 

i:l' 
5- Q • 2. 220 PSI 

E • 382.000 PSI I 
85 

L.:.' ·o- Q • 2.2220 PSI 

~ • 3 82. 000 PS I 
2 

5- 0 
ll..£' 100 

2 
D,. • 139 PCF 

0- --., 

5-
0 

100 

3 

• ,Q ~· 
~ 

o- :lw • I" I PCF h. 4 

4 5-
0 100 

~· o- Q • ? . 3'-0 PSI ---,_ 
E • 10.27C.COO PSI 

5-5 
!!..:!' 0 

c IC.C70 PSI 100 

E • 7. 080. ~00 PSI 

0-

5-
lCC 

7' o-

,_ 7'5 I 

.-

.. 
0 
0: 

r-1105 

1100 

18 

1095 

95 f- 1090 

r-1085 

ICC r-1080 

r-107'5 

100 f-107'0 

r-1065 

... -1060 

-1055 

-ICC 
1050 

-1045 

.. -1040 

-1035 

:! 
~ 
g~ 
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BORING P-6 
SURFACE ELEVATION 1106.6 

COORDINATES! N 58lt820.0 E 2807200.0 

i: ~ $YM60LS OESCRIPT!ONS 

P[) 
P I 

CLHEY SILT :.tiTH ROOTS AND ORGANICS (TOPSOIL) 
I 
BROWN AND GRAY SILTY CLAY (HARD) 

ILTY CLAY WITH TRACE OF FINE SAND 

-!~~Hl<E"!SoN PARK "EMBER 
SANOSTCIIL ~<EAT><ERS OAR< YELLOWIS~-ORANGE TO O'ODERATE 
~ISH·SROWN, SILTY· ;,N[ TO VERY FINE GRAINED, THIN TO 

"EDIU" BEDDED, O'ODERATELY WEATHERED. 
SANDSTONE, LIGHT GRAY, WEATHERS DARK YELLOWISH-ORANG[, 

CilCAA(CU~: ;:-, .. E TO VERY 1='1'-!E GRAI .. EO: LAMINATED TO MEDIUM 
BEDDEO wiT>< DISTORTED STRUCTURE, SLIGHTLY TO O'OOERATELY 
wEATHER EO. 
GRADES SLIGHTlY CAlCAREOUS TO NON-CALCAREOUS ANO HIGHLY 
wEATHE•ED '.liTH NUMEROUS SilTY SAND LARMINAE FROM 9.6' 

HEUMADER MEMBER 
SHAlE, >•EC!U• GRAy, wEATHEPS DARK YELLOwiSH•ORANGE TO I'ODERATE 
"'""""i'!lL:!WISH·F•CwN, CLAYEY, CALCAREOUS, T~INLY LAMIIlATED, 

HIGHlY ;<EAT"ERED OCCASIONAL INTERBEDS OF SILTSTONE, 
WEATH(D$ :';ARK V£LL!\WIS1-'·FOOWN TC OARI( YELL~NGE: 
CAlCAREOUS, lAMINATED TO T><IN BEDDED. 
loS". CL:SEC 'JEATHERED SLICKENSIDED FRACTURE FRO" 15.2' 
0. 1' e'~~·;c£•1 !~•tE W!T~ o.~c CLCIS£[:1 rctACTURE F'A:Qp.~ 20.3' 
GRADES ·~DERATELY wEATHER EO AT 21 .0' 

GRADES SL!GHTlv '.IEAT><EREO 4T 23.7' 

Is". C•E•; SL!CKENSIOEO. HEI'ATITE-STAINED FRACTURE I"ROM 
25.2' 

GRADES ""''E~TII[RE~ AT 28.C' 

SHAlL Y£~1~" C.~AY, VEPY 'AlCAREOUS, CLAYEY' THINLY LA~,_ATED, 
--m!MERCUS •:SS I LS AND FOSSIL <RAGMENTS; LIMESTONE LENSES AND 

NODULES, 

VERY CLAVE'I' ::•1[5 :-gr::,.. 32.2' T~ )l...9' AND C'RQ,.. 35.3' TO 37.<? 1 

o~.s,~~i¥r.:E~·:~;~~'HSW·GRAY TC' MEDIUM GRAY: C'~SSILtrERCUS: VERY 
~~.:~·:r:: T~ot••J T~ T\.!IC!<. eECDEO: :~t~~PI')INT Tt' 0.02' 'JUGS: 

0.': 1 ' 'T"' - ~· ••:TtD~£~5 :".r:- S~ALE: ~REEN!S~·GRAY Tr: ~E~IU,.. 
:::OAAi( ~=.!,·· ;~~" :!.LC:.~ECUS:~LY '/[PY CLAYEY: T!-I!NLY 
LA~··~ •;ll T~:. . ' 
~. 11 :'-.:"E'r S).IA~E LAVE~S C'DQ!o'l..2.9' TO 43.1' 

.,.E,.9£C 
SlotALE: :.,_c.· ~:!v GDAOINC Tr' GRAYISJ.I•BLAC!<: CAR8CNACEC'US: 
~L:.1=::·.~ ":~_~~or~ AND E'ASAL o . .:.•: Tl-ltNLY L.A¥triATEC: 

:::.15 t:· . .:.1. ''IT£D!£CS !I=' SA~OSTr:'INE: e'RQWNIS..,·GRAY: '/[~Y 
~AL~:.:[:•.:S. :- t•:£ TO ·.;[~V -If,£ (,ZA IN EO· LAMINATEC·. 

LEAVE~Wt:' 0 T"' "€'··::::~ 
LIW£)!'':'•;£: ·.'G"'T r:RAY: ='('I~SILIF'ERO:JS: I='INE TO 1J[RY C'l'4[ 
~~:: ··E:· "-''·' :ECOEO: ::ASAL 0. 9' IS COARSE GPA tNEC: 

~AL;::.:E•;•T!r S~A\..EY t.t•.•ESTC~IE. 
s~:YOE~·: 1 L!.~ "~"!!= 

~::.~~~ .::= ~~~· -r~~;~;;!~ m~ .::L~:~::~S '. ~~~:::: • S:~ :::\ :::~::E•lT 
~~~~T'..·~s .·.!T:... ':'"::olSIC~lAl : •.. , E-R(I..;.fN Z':"lES Ft:",,.. S8.~· ':'~ 
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TEST DATA ...... u> 0 "'e ffi8 .. ffiu '"""' A. .. 
7S. 2' 

Q • ~ 12~ CIS I - 1030 
E • 6.JIS,COO PSI 10C ICC 

80 -
- 1025 

85 -
99 9~ -1020 

90 -
- /015 

95 -
1 oc •cc -1010 

,_ 100 
- 1005 

105 -
ICC· 100 - /000 

110 -

115 

BORING P-6 CONT'D U"' _ .. 
:::> .,. ... .... ..... cou -z ... .., 

SYMBOLS OESCRIPriONS 
.. :I 

e~ 

0. 1' CLAYEY SHALE LAYER ~RO" 80. 7' 

:.01' T: C·.C2' CAL:ITE·LINEC VUGS <RQ~ 84.8' 
G;tl.i)ES v£qy SI-IAL~"r' ~iiOM BS. 5' 

S~lLE: G~EE"SH·GRAY GRADING TO ~EDIU• DARK GRAY: LOCALLY 
-nLCAI;EC~S: CLAYEY. SLIGHTLY CARBONACEOUS: TH I'JLY 

LAMINATED: "oiiTH I~TERBEDOEO SAilOSTc•JL LIGHT GRAY: 
CALCA~EOUS · SILTY: MICACEOUS~Y CARBONACEOUS: 
"HE GRAINED: LA"l"ATED IIITW 0 ISTORTEO STRUCTURE: AND 
SILTSTCIJE: ~EOIU~ OARK GRAY: SHALEY: SLIGHTLY CARBONACEOUS: 
~: LA~I~ATEC TC T~H. BEDDEO. 

SHALE 100~ F'RC'"' 95. 7' T:J 87. :• 
SANDSTONE 10' AND SILTSTONE 50'' <ROM S7. ~· TO 89.9' 
SAN~STONE "C'"AilD SILTSTnNE ~o·· <•o~ 89.9' TO 91.0: 
NU,.EROUS CLAYEY SHALE LAMINAE ANC LAYERS F'ROM 91.0' TO 98.6 1 

SANDSTONE 1C' ANO SILTSTONE SO' F''OM 9'-C' TO 95.4' 
SMJDSTONE :c• A'JC SILTSTONE 30' <•o~ ?~.4' '!'C 9~- 7' 
SANDSTONE 10' A"C SILTSTONE SO' •R~• 9f. ~· TO 104.0' 

GRADES VERY CARBONACEOUS FROM 103.9' 
•'~LL IAMSBURG COAL BED 

::AL: oLACK: SHALEY: THINLY LAMINAHC: 
--"t'ALCAREOUS IN BASAL 0.:' 

~QetZ~u~Rt~ ~ s~;~~A ~~: v~~;s ~~~c~;~~~~ ·~ 
~RO,.. !G.;...;• T~ ·::.s.::• 

AMAZON I A ~E~9EC: 
S'-'ALE: GP.~["/ISW .. G;::AY: VERY CALCA~t~U5: 
--,:rns ~S .:.-;: ~;';~'-'LES C:·~ L ~~~EST[\N(. 

~: :.>EE"'-SH GRAY: VERY SHALEY: 

'TI:INLY LAt.o!NAT£:.:. 
:t. I•:;:ENSIOED t'Rt:'TUQES 

T!!INLY LA .... INAit:. 

tiNE GRA!NEO. 

. BOR lNG C:·~PLET.ED AT 111.0 F'E('r ON lv·3D·73. 
CAS 1··r, L'•'' ~-- • "E'T~ c< • ' •rrT 
GROu~J"t&f£; ~E·.'E:..~ECOROE:··;_T i.5.~EET ON Jl .. £. .. 73. 
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~u ~~ I( a: 

0 
2 •• 
~ 

LL • 31. ~':' 
PL • 13 ... ~ 

5- PI • 18. s:; 
::.:.1.' 
LL • 26.6~ 96 ; ~ PL • 17. c:; 
pI • 9.6~ 

'0- .., • 9.8~· 
0 • 11 5. 5 PCF 
s • ~~88 PSI' 
P • lo32 PSI 

"3 19 

'5-/. 

2 •o-
!.2 ;: 

'5-2. 
t.t , to-• 

96 s: 

·o- r--L 
3 5- &.a 1 to-• 

• 
?S . ' 

~o- r--L 4 

4 5- 0 

5 0- ~ 
;7 

i- 0 

"ICC ;: 

6 0- 11-
5-6 1.5 1 to-• 

... 
' 

·o- ~ 
4.0 1 10-r ,_ 75 

• 

P(] 
p 0 

PCII 
p 0 

//OOt00/1?0 

...... 1095 

1090 r-. 

~. 1085 

1080 ..-, 

1075 .... , 

1070 -, 

1065 ~. 

1060 -. 

..... 1055 

1050 1-c 

..... 1045 

1040 r 

r 1035 

BORING P-7 
SURFACE ELEVATION 1105.2 
COORDINATES~ N S8£i770.0 £ 2807000.0 

STMIIOI.S DESCRIPTIONS 

ORANGISH·BROWN SILT WITH SOME 'INE SAND (VERY HARD) 
GRADING TO BROWNISH·GRAY 

GRANGE 'tilE SILTY SAND (HARD) 

~~~"ffim~N PAR~ MEMBE~ 
=,;;;~;,;~S~~:~;:~ ~~~~ ~E~~~~~~~-e~~~G~ ~~~ ~~~:6~ THIN TO 

UM BEDDED, I'QOERATEL Y WEATHERED wITH OCCASIONAL HIGHLY 
WEATHERED SILTY SAND LAMINAE • 

SANDSTONE' MEDIUM GRAY: WEATHERS GRAYISH-ORANGE, CALCAREOUS, 
~ CARBO'IACEOUS' VERY FINE GRAINED' THIN BEDDED WITH 

DISTORTED STRUCTURE, SL tGHTLY WEATHERED IN UPPER I. 0' 
GRADING TO MODERATELY WEATHERED WITH NUMEROUS HIGHLY 
WEATHERED SILTY SAND LAMINAE. 

HIGHLY WEATHERED -.oi'< 11.0' TO 11.8' 
HEUHAOER MEMBER 

SHALE, MEDIUM GRAY, WEATHERS MODERATE YELI.OWISH•BROWN, Cl.AYEY" 
~I. CAR EO US, •IOOERATELY :·lEATHERED' ~CCAS IONAL "ITEReEOS 01' 

SILTSTONE' LIGHT S•OWN I SH·GROY' CALCAKEOUS' LAM I NAT EO' 
~ICNAL PAI.E YELI.OWISH·BROWN CONCR£T IONS. 

GRADES TO SI.IGHTLY WEATHERED AT 19.9' 

GRADES UNWEA THER EO AT 28. 7' 

SHALE, MEDIUM GOAY, 'IERY C•t.CARECUS, CLAYEY, THI>ILY LAMINATED, 
~HE::::ous I:'~SS I LS :.r~c F'CSS IL. ~::.ACIIENTS. L I HESTON£ LE~~SES 

AND NODULES. 

BRO~EN :LAYEY ZONE FROM 38.C' TO 38.9' 

Pi.ATTSI'OUTH MEHBEP 
LIMESTC>IE' G~EE'!ISH·GRAY TC •EOIUM GRAY, •aSSILIFEROUS' VERY 
~Q:AI~J£0: T'H!~I TC T!-!1~:..: tE!:lOE:~: I'HIPOINT TO 0.05' 'lUGS; 

WIT~ C.Ol' TO O.E:' INTE'qeE:OS nr SHALE: ~RE~"'~M .. GAAY TO 
MEOIU". DARK ~~n, ~·Lc••E~US T: ~C•LCARECUS, LOCALLY 
VERY ':LAY£Y: j\J!~:L'!' !..~."I:;ATEC. 

0.05' CLAYEY SHAL~ LAVE~S I='RC~ '-2.3' ANO ~2. 7' 
C. 1' CL.2.YEY SHALE LAY£; ;:-=:~"' ~l..CJ• 
0.6' Ci.AYEY SHALE LAVE: i:'~C~·1 lo5.2' 

0.05' CALCITE·LHIEO VUG AT !;l.o' 
HEEBNER •E~BER 

SHALE' GREENISH-GRAY IN \JPOER 0.1' GRAOI'IG TO GRAYISH·BLACK, 
~LCAA(OUS .1~~0 :cSSIL l~t=C'..·S 1•: 1..:~~1!'! ': .. 51 : CA~;cr.;ACEOUS: 

THINLY LAM "ltTEu' CCCAS ICNAL 'NTE•BECS 0~ 5 I L TSTCII£, 
SROWNISH·GRAY, LA><I"ATEO. ---

LEAVENWORT"' '-'E*"'SE~ 
LIMESTC"E' LIGHT GRAY, FCSSILIFE•~us, r"1E TO VERY <INE 

GRAINED: MEDIUM 9£00£0: UPP£0 C.l' IS 'JERY SHALEY: BASAL 
0.2' IS COARSE G;AINEO C~L:AREt!ITIC L I~ESTCNE. 

0.1' L"'YE'c OF' SHAL~: :A~:.: Gi'AY: CLAYEY: ~~SSILIF'E~C'US: Tl-tiNLY 
!.AMINATED: F'C:C~-:• 

SNYOERV II.I.E ~E~BER 
SHALE: '1(01U~ ~ARlo; G~AY It~ UPDE~ C·.C:' 
~::G '!'C G;.EE!!ISH·G='•\Y: ·;£=>Y c:.;.::~;tECiJ~: :t..AYEY: FOSSIL 
F'RAG,.,E'NT aEOS: TJo41 ~L Y L~""l't~ TEO 
·~UI"'E'tOUS 15" TC .:.~ .. :l'PI F'CACTL'0 ES F'D~"" 0:C.6' TC 63.S' 
3C0 '"'DE~: SliC:.::E'iSICE~ :'tACTL'0 E ~=~ .. ;.'-,C'' 
30° :Pt•: :-qAcn:c:tES ;::-:M 6S.1' .:.::0 ;;, ~· 
.:.=~ CLCSE:D F'RACTL:Q£5 :=.c.., f6.:'' ',HlC &..7.7' 
r<:-• .~:T1t:'ll. "'D£''i =-:-:.:'!'~'':£ C'"!':'"' ::.: 1 

i·~:!C~:T~ '!E"~E~ 
L n•:~T""•,£: ;J£CV L !GMT GRAY: ~-:'511) IL ft~D':'t.:S 'oi!Tt-1 r'l"l'lS IL FRAGMENT 
~ .. E'~Y SJo4AL~V ··: ::OD£0. L~· =•·:~ :iqAINEO· "!EDIL'P-' TO 

T""'JC..; e~COE~: ::I!UP"'I~:T .!,.'GS: .-.tTW !':T:0 :Et'S nr SHALL 
r;;:££•liSH·r.~AY: ':'AL~.1R(~L'S: '!'~l~ll'Y ~.:,~n·:AT£0. --

:t..AY-u~,:.LE~ :=-EC: 1.:, ::-·:E :-:-.: .. • ~3 ... , T: ;: .. 1' 

"· 3' BROKE~ zo•1E ;-=»'=',.. ~c. 9' 
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BORING P-7 CONT'D. 

SYMBOl.$ DESCRIPTION$ 

0. IS"' CLAYEY SHALE LAVE~ F"ROfol 76. C' 

GUDES VERY SHALEY ~RCI·' 96.0' 
SHALE, GREE"iSH·G~AY WITW UP•ER 1.:.• GRADING TO ~EDIUM OAR~ 
--,;!fAY' LOCALLY cALCAREOUS' CLAYEY, S ILGHTL Y CARBONACEOUS' 

THitJL'f L,.u ... ~:ATE: 'i.JITiol I~:TE:>BEC0£0 SolNOSTC'I•lE: LIG._,T GRAY: 
CALCAR ECUS, S ll T'l' ~I CACECUS, Sll G~ONACEOUS' <!tiE 
GRAINED: :.A,.HIATE~ ·,·JITH DISTORTE'~ STRUCTURE: AND SILTSTC~IE: 
!-tEO fUM OARK ~:uv: SHALEY. SL IGJ.ITL Y ;-;AR80NACEOUS: ---
MICACEOUS' LAt<,lATEO TO THIN BE~DED. 

SHALE 100'1' ~-0~ 9e.l' TO 87.7' 
$AP40STCNE IC'"' A~:O ~ ll TCjT~rlE ~o·· F"RnM @:.,. 7' TO 88. S' 
SANDSTC~E .:.o"' lNO s 1 t '!'ST~Po~E kc•· :oQ.c,.. '38. s• ro ~9. 3 • 
NUMEROUS CLAYEY LAMINAE AND THIN !EOS F'ROM 92.4' TO 103.6' 

SANDSTONE 10~ AIOD SILTSTONE 50~ ~RO':_ 99.3' TO 104.0' 

0.4' BROKEN ZONE oiTH 45° TO VERTICAL F'RACTURES F'ROM 101.9' 

:iUDES VERY CARBOIIACECUS AT 103. 9' 
ILL IAI1$8URG ~CAL SED 

COAL, BLAC~, SHALEY' LAMINATED. 
~E' OARK GRAY GUOIIIG TO GREENISH-GRAY, VERY CALCAREOUS' 

~:~~ll L;~r·;~E~i:~ OPEN ~RACTURES ~RO~ 104. 5' TO 108. 0' 
~EHSER 
G:IE£•:1~'-'·~~!Y: ·:(:!Y '=AL.C.1RE'JUS: Tloii~!LY LAMINATED: 

IONAL •;:;:;;;LES AND LAYERS 0~ li~ESTONE, 

~' LIGWT :;.oy, <iNE GRAINED; MEDIUM BEDDED. 

At:lq;H1C C:"f"'Dtrf~~ AT 111.3 ~.EET ON 10·31·73. 
CAS lNG 1~5~~ i: :. OE"TM I)~ ;. ~ :O£!T. 
GRDUNCOIATE~ LEVEl ~ ECOROED AT -9. 0 ~EET ON 11·4· 73. 
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BORING P-8 
SIJRFACE EI.EYATION 110~.6 

COORDINATES: H 58a.770,0 C: 2807400.0 

DESCRIPriONS 

... .. -a: 
:::> ... .... ... 
"'-' ou -z ...... 
•:a "'o 
~z 

f-, 1105 p [I j I 

P 
1 
~~~~~~Mnn' 

f-, 1100 

~. 1095 

f-, 1090 

1085 ..... 

f-, 1080 

1075 f-. 

h 1070 

1065 f-

f-1060 

f-1055 

-1050 

-1045 

f-1040 

f-1035 

~ P[) ~~-;~~~o:;~:~ISH·r.RAY <iLTY SAND (HARD) ~ 
~ PARK MEMBER ~ 

sA•gue~~, s ~~~~E~; .,~A~6 ~~~~o~:~~·g::~~~o ;o T~~E~gr~E~~~~ow 1 sH 2 
BEDDED: >ODERATrLY WEATHERED: OC~ASIONAL HEHATITE•STAINEO :5 
~MU. ~ 

0.0' 1/ER;TICAL. 0°E~. W(AT!o!ERED ~RACTURE F"P.OH 6.6' 
SANOST~NE: LIGHT GRAY: \o/EATHERS DARK YELLOWISH-ORANGE: 
---nrm-EDUS: <iNE Tn '/ERY <iNE GRAIIIED: LAI<INATED TO THIN 

BEDDED WITH DISTORTED STRUCTURE: >ODERATELY WEATHERED. 
GRADES NON-cALCAREOUS ANO HIGHLY WEATHERED WITH NUMEROUS SILTY 
SAND LAMINAE ~AO,.. o. 7' 
GRADES WITH INTERBEOOEO LAYERS or MEOIU>< GRAY SHALE ;"ROM 11.6 1 

H£~8~1:1 
SHALE: r~EOIUM C::IAY; WE.3.THE~S GRAY ISH·(IRANGE: CALC~REOUS: 
~AYEY: THINLY LAMI .. TEO: ..OOERATEL Y ·.<EATHEREO: OC:AS IONAL 

INTERBEDS Or SILT$TOIIE: LIGHT 9ROWNISH·GRAY: SLIGHTLY 
CALCAREOUS: L~TO THIN eEDOEO. 

GRADES SLIGHTLY WEATHERED \o/ITH NUMEROUS CLAYEY SHALE LAMINAE 
AND.THIN BEOS C'li:QM 13.$' 

GRADES UIIWEATHE~ED AT 15.2' 

5HAL!:: ''(!:Ill''' C~AV :E'C!¥ ':AL~AREOUS: ·.'E'qy CLAYEY: TMINLY 
~-INA TEO WME~~US •c·SS ILS ANO "OSS IL rqAGMENTS. LIMESTONE 

LENSES ANO "OOUL£5. 

'·1Et.,SEP 
LIMESTC,lE' r•EnliSH·uRAY TC •EDIU>' GRAY· r~SSILIFEqCUS· 

,. INc. u"AIUEO: T~Ul T:- THICK BECDEO: DINPOINT VUGS: 
TO O.S' INTERBEDS ,r SHALE: Gi;EE"liSH-~:>y TC •EOIU"
GRAY: •J[RY CALCAREOUS~ALLY ·,•E•v "~YEY: TH INL 
LAMINATED. 

0. ;• CLAYEY 51-'AL£ LAYE'=: !T J.6, 5' 
THIN SE..U!S .,.IT"! nv~ITE: '·'f•:E:I:ALIZATI~'l .n .. 7.~ 1 

"EMBER 

'IERY 
0. Ot I 

DARK 

SHALE: OAR~ GRAY GRAOI>lG TC BLACK: "JEDY ~·P.BONACEOUS· 
--ntCAREOUS IN UPPED ::·.;•: T"'I~:LY L~"'P:.1TEO: :'C':ASIONAL 

INTE~EE:OS CF" SILTSTC'':E: 5~0WNISH-Ci;AY: :.Af<IIINAT£0 TO TMIN 
SE~OEC. ----

LEAVENWORTH "E~BER 
LI•ESTC"l[: LIGHT GRAY: roSSILIFEP.OUS: <lNE TO VEqv •INE 

t .. AI.£0: ~'EOIU"'. TO THICJ< !EOO~O: 5ASAL 0:.5' IS COARSE 
GRA l•EO: CALCAR EN !TIC LI><ESTC•E: "ITEoHCO[O ~-:' LAYER 
~F' ~'"'ALE: ~AAW: t:;QA'V: roSSILIF"E:!OUS: :~.:.YE'Y '/(?:Y O:ALC!REOUS: 
THI~><INATEC. 

SNYOE"RV II !.. ·•c '·'5£=' 
IHALE: r.O[E•liSH·r.~AY:· .E•Y ~ALCARECL'S: :L!YEY. rcSSIL ;"RAGMENT 
----e'!!IS: THHH'I" LAP.IfNATEO. 
"~ T(' ;~:o OPEN L·:"'C~LLY SLIC'CE'ISIC'E~ =' 0 Af"'T•-O:ES F'Q:OM 61. 5' . 
61.-!>'. :,2.6'. ~;..-•. :~.=-· A•~:: e.c.c• 
t.C"" Tro 1::"'. ':LCSEO rctACTL'~ES r=1c~ 6i. '-2.] 1 , ~2.7 1 • 64.0 1 • 

.;.~, C? I ,",'/0 0:6,3 I 
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:: 0 g: ~ ... 
L.ABORATORY zo: 0 

"' 
.... 

TEST DATA !is u> 0 
0:0 0: 

5 wu ..... ... 0: 

~. 

3.1 l 10"7 

80 - ~. 1025 

~ - ICC ICC -, 85 1020 

8.8 l 10 .. 

,_ 
-. 90 1015 

i1-- 1 cc lOC --, 95 1010 

0 - -100 1005 

- I OC ICC 
-, 105 1000 

,_ -/10 995 

1 :c 1 cc. 
- -115 990 

BORING P-8 CONT'O. 

SYIIIBOLS DESCRIPr/ONS 

C. I' CLAYEY SHALE LAYER ~RO~ 80. 7' 

G~ADES VERY SHALEY ~ROM 85. 6' 

SHALE: G'lEENISH-GOAY Ill UPPEO 1.3' GRADING TO MEOIU'' GRAY At:C 
~DIUM DARK GRAY: LOCALLY CALCAREOUS: CLAYEY: SLIGHTLY 

CA•~C·'lACE:VS: THIIILY LAMINATED: ~<ITH l'lTERBEDDEO SANOST~t:E: 
LIGHT GRAY: :>LcA•EOVS: SILTY: MICACEOUS: SLIGHTL-y---
CARBOIIACECUS: F"INE GRAI~EO: LAMINATED TO THIN BEDDED \liTH 
0 ISTOOTEO STR~cTURE: ANr S IL T~T~'IE: MEDIUM DARK GUY: 
SHAL~Y: SLIGHTLY CARBCNA[£60S: Ai[ACEOUS: L~HINATEO TO THit-. 
BEOOED. 

SHALE ICC~· ~ROt• 8S.8' TO 87.9' 
SANOSTOI!E IC'"" CRADIIlC TO 4~ AND SILTSTONE 4~ ~ROM 87.9' 
TO 100. ~· 
L. ~0 :L':'S ~~ r:aCTURE rRC ... 8~. 6• 

z 
0 
;:::: 
c( 

:=: 

uw -o: 
:z::::> 
...~ cc 
O:..J 
<I>U -z ..... 
":o "'o :i;z 

CL 
:::;) 
0 a: 

NUMERO~S CLAYEY ;.A,INAE AND THIN BEDS ~ROM 9D.0' TO 96.2' a: "(ll 

VERTICAL OPE'l ANO CLCSEO ~RACTURE ~OOM 98.S' TC 100.2' 

SANDSTOtlE 10~ AND SILTSTOIIE 40:' ~ROM 100.5' TO 106.1' 

GRADES VERY CA~80NACEOUS !'ROM 105.0' 
.. ILL IAMSBURC C:AL SEC 

:OAL: BLACK: SHALEY: THINLY LAMINATED. 
~E: MEOPJ~ DA~•· G~AY: t:ALCAC'E'':IU5: THINLY LAMINATED. 
~p£•; SL 1 Cv.e·;s1:~: nt:.CTI.!P.ES n~o~ 108.2 1 • lC8.S'. It:?.!' 
AND 109. e• 

l.MAZON lA ._,E,..9ER 
SI-'ALE: :.=:e:•: t~l.l."";to!-.. ":'~LC~~EC'IJ5 T" 'IH.Y CALCAI\EOUS: • · ._ 
--:.tr<\INt.i'[jj: :.',.!:··.E!"'::;·JS tOCCUL£S MHi LAYERS OF' Llf>~ESTC~t. 
Llt·'ESTOrJE: Lt~H'! .-.~.:.·•: OCC~51Ct.:l..L roSSIL F'RAt;,.._Et4TS: F'lfl( 
~:: '""' ": ~~1c:; SEODEC: ,;ITH lllTEREEDCED SHALE: 

GqE(>JISH-GRA'': - ."YEY: c>LO'FO~S: T~ll; BEDrEO. -
IRELAt;C ME~EF< 

SHALE: G~E£~11';~-~~:..,. ::;cuotN(; T(l ~·::•'')"" ::iKA'V: SAU~Y !': L'PDEF 
-c'76 1 : G::tAC~~ Sll'!"'• I?ElC~·! llf.~': '·~I,.:.CEOUS: THit!!..'t 

LAMINAT(C T·:~ T:.: 1•, S.EOOEC. 

~2~:~g c~~~!..~t~ ~;r~ 1~f~~ ~~6\·~~.IC-31-73. 
r::P.OIJ'>· ... ;L'it: = ·~i :::co~.:-.:·:· t.~ <..7 F'CET ON \',.;...~3. 
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L.ABORATORY 
TEST DATA 

1 e. 2: 
llL. .3 PCF 

:. E, 

Q 233C 0 S I 
E • 323.00C. PSI 

.li.:! I 
tiw • 138 PCF 

35- 3o.~· 
13 I PSI 

i • o.53G PSI 

40-
~· 
Q • 860< PSI 
E • 5.932,('-:G PSI 

45-

s• 
50-

55-
s• 
57·". 

60-
Q:'" 68lfD PSI 
E • 5.288,DODPSI 

65-
6~. ~·· 
Q • 9C PSI 
E • 3, 600 PSI 

7C 

75-

1--+--11--,/. 095 

ICC 

I--+--IH090 

~I 

t--1085 

HOBO 
IC: 

f-1075 

f-1070 
9t 

r-1065 

r-1060 

0 r-1055 

t--1050 

f-1045 

-
r-1040 

-ICC 

8.7XI0"1 f-1035 

1---~JC(' 7: 

8.9•10" f-1030 

BORING P-9 
SURFACE EL.EVATION 1104.5 

COOROINAT£S, N 584670.0 E 2807250.0 

SrMBOI..S DeSCRIPr!ONS 

MfMS£'C 
. \>.'EAT~E'~S OA~-: YELLO'Io-'IS~o;·OQ.A~~G: TO MODERATE 

~tso...~PQ\>11.: SILT'!: :-~NET~ ',1£'r:1' r"JNE' GRAINED: TI-l!~ TC' 
tJ.(OIU~· BECOE::: HIG..-L" Y.·tATHEPH. 

SAtlOSTONE, LIGHT GROY >IEATHEPS OA,•: YELLOWISH-ORANGE· 
CALCAREOL:S: SILTY. ;.A~\It~ATEO TC 1·'E'~'U"' BEODEC '..'ITlJ (ltSTORTEO 
STRUCTURE, MOOERATEL Y WEATHE,EC wIT" LcCAL "IGHLY wEATHERED 
S I L T'V SANC" LA"'! ~;A~. 
GRADES WIT~ INTERSECOECI GRAY SHALE LA~INAE F"RC,.. 10.9' 

UEUHADH ME .. BE' 
SHt.LE: ~EDIU~. GRAY: WEt.THERS GRAY!S~·('RANG£: ClAYEY: 
--r'tLCAREOUS: THINL'r LA~INAT[Q; ~~:or;:::.T[L'!' WEATHERED· 

OCCAS!Ot~AL C.CC'' T(' r.CI5' INTE0£(~5 or- SILT~T:''j£. ~~OOERATE 
BROWN, THII; BECDEC. ----

~RAOES TC SLIGHTl'f' ;.t~ATHf~ED AT 22.1' 

SHALE: Joiii[OIU,... GRAY: VEP.Y CAlCAP.[C'L'S V[D" CLAYEY: l"!'t.jLY 
--u<~INATEQ, NU~EROUS f"OS51L <OAG~PiTS. LIMESTONE LENSES AND 

~ODULES. 

PLATTSP()UTH MEMBER 
LIMESTONE, LIGHT CLIVE GRAY TC· MEDIU~ OAR~ GRAY, L~CALLY 
~IF'EROUS: SHAlEY TC': LO:::AL!..Y VEDV S"'ALEY: F'lt.jf GQAINE':O: 

THIN TO MEDI~~ E!:Ct:-t::, u:.<iEAT~E"E:;, •!'!>~II:T \'UGS LESS 
THAN 5~·; O,OCl''TC C..6' lfiTEREEDS ::.:- SHAtE~ \.IGHT OLIVE 
GRAY T~ MEOIU" DARK G~AY, CALCO~ECCSo"'C'O'l:'liLLY VERY CLAYEY: 
THINLY LAt·"NATE" T: "EDIL'M BEDDED. 

0.02 1 ZONE WITH PYRITE ~lllERALIZATION rqoM ~2.8' 
0.1' CLAYEY SHALE LAYER f"RC~ 1.7.1' 
0.6' CLAYEY SHALE LAYE•- f"P.O~ l.7.~' 

HEERNER MEMBER 
SHALL DARK GRAY TO GRAYISH·BtAC~, VERY CARBONACEOUS, TfiiUL' 
--u<MINATED, OCCASIONAL 0. CCI' T~ G. G2' "lTEREE'S or 

SILTSTONE: LIGHT ~RDWtliSH·GRAY, LAMit:ATEC TC THIN BEDDED. 
LEAVEN~RTH MEMBER . 

LIMESTONE: MEDIUM GRAY: f"OSSILif"EPOCS: VEP.Y f"ltlE GRAINED, 
--.ml'TtJI'I BEDDED: BASAL 0.9' IS VERY SHALEY CALCARENITIC 

L IHESTDNE. 
SNYDERVILLE MEMBER 

SHALE, DARK GREEN !SH·G~AY TO MED IU~ DA 0 < GRAY: VERY 
--riLCARmUS: f"OSSILIHRDI!S' CLAYEY· THINLY LA':II;ATED. 
15° OPEN f"RACTUA E F-!<N'• 5~. ~' 
0.5' CLAYEY EROKEN ZCNE FRO~ 61.7' 
150 OPEN f"RACTUP.ES FROM 62.7'. 62." .,JO 63.8' 
60° CLOSED f"~ACTURES FROM 61..0' A"D to.2' 

~~C" OPEN SLICKENSIOEC F"DACTL'C!:E ~eo" ... ~7.9' 
C.~' VERTICAL OPEtl F'RACTU~E ~~0,.. ~:.c• 

T~RONT~ ME .. eEP 
L1"1ESTOUE: VE'ei:Y LIGI-!1 ";I:::A": F't::'SSILIF£ 0 ~::~ '.·!ITt-: rr.SSIL F"RAGMENT 

~EOS, vERY SHALEY BRECCIA ZC.NE !:. ~'••E~ 1.2', <iN£ GRAINED, 
THIN TO MEOIU~ PEOf\F't·: DUJ:tnltJl T~ :.C.l' VU(;$ LESS THAN 5°': 
OCCASIONAL 0.01' T: C. IS' IUTE~EED~ 0< SHALL GP.EEtl.ISH· 
r;RAY: CLAYEY: CAl r"'~ 0 ~"'L',.: T"fNl" LA'·'I~A'Tt'n"ic THIN BEDDED. 

C:.f.' VFRT~CAL OPEN r;::,A ... TUKE F'GO,.._ 7(.3' 
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~ .. 0 

~~ 
..... 

LABORATORY :~ 0 

TEST DATA .. .:: U> 0 "'e 0:0 0: ffiu "'" ...... ... 0: 

~· 
5* B.9XIO"' 

80 -
!§.:.1' 

l_ Q • 5580 PSI 
E • 3. 729, 000 PSI 

- 95 53 85 

0 

90 -
-"1_ 

9". 2' 

95 - o,. • 156 PCF 

4AXIO"' 
100 78 

.. 

100 -

105 -
97 60 

109,0' 

- ,, • 14i PSI 
E • 8.670 PSI 1/0 

.!..!.::.:.2' - Q • ~~ 10 PSI 
E • 3, I 53 , CCC PSI 100 75 

115 

120 -

125 -
80 3e 

,_ 130 

- ICC 90 135 

,_ 100 3 ~ 
~· 

140 
Q • 178 PS I 
E • 6.230 PSI 

-
3.7XI0"' 

61 .. 145 

150 -

f--, 1025 

1020 f--• 

f--• 1015 

f--, 1010 

1005 t-. 

/000 f--, 

995 f--: 

990 h 

f-. 985 

980 t-. 

f-. 975 

970 -. 

965 -. 

960 -. 

955 i-. 

BORING P-9 CONT'D. 

SYMBOLS DESCRIPrtONS 

SHALE' GREENISH·G••'·, vERY CLAYEY, CALCAREOUS, THINLY 
--clrMINATE~. 

SHALE: ... EOIU.,. O~P~ r,qav: CLAY£V T':" LOt:ALLY VERY CLAYEY. 
--n-tGHTLY _::.3.Sl6C~;A~E:C.US: TH•~~LY LAt-'INATEC f.IITM INTERBEDDED 

SANOSTC'!NE: L tGHT GR.AY: S•LT't': Mf':ACECIUS: SLIGHTLY 
~ous, LA"INATEO T~ Tu"' EEDDEO w:TH DI~TORTED 
STRUCTUP~: 4ND SILTST~~E: "1£01L'I"' OAAv t;RAY: SHALEY· 
SLIGHTLY CAP~t1~~7"""THCA':'E0L'c · LA,..INATEC TO THIN C£00£0. 

SANDSTONE loC"' ANO S IL TST~NE c~·· 'OOM ~I. 5' TO 99. 8' 

SANDSTONE 10~· GRADING TO LESS THAN I c• AND SILTSTONE CC" 'OC • 
99.8' TO 108.8' 
VERY CLAYEY F'RO" lQo. 7' TC ICe. 9' 

GRADES VERY CAP80.,ACEOUS FRO,., 106. 9' 
loi1LLIAMS8URG COAL BE: 

COAL: PLACK.: SHALE": '!'HINLY t.Arn~.1TEC TC TLiit-J !"ECOt: 
'mrE: I"•EOtU,.: ::.:--::· • ... .:.•: ":ALCAR~~:..!S: :~AYEY: THINLY .,.:.r.-n,;:.TEC. 
~AOES TO Gr\EE~:i:·; .. cr.AY F'ROr: 11'-.;' 

,_MAZON lA HE'18ER 
SHALE: G~EE!'JI!U-G:A": VEqy ::.LCAREOUS: THINLY LAMt~.:.·c.~: 
---mJMEROUS L IM(STCNE LENSES. 
L 1 PEST~NE; GP.EE,.li~H-GIUY: OCCA~ h"",NAL rcss IL F"Rl'.'":M£P!"!'Cj: V[OY 
~: :-••:E '"::.r·~rt': '!ul'; r: •-•::-tur~ ~E:·:r.:.: .. ~"'=· 

lt~TE~2E':)~t: :=•ALr. ('i~EENI)~·GR~Y: :~Avn·: CALCA~EOUS: 
TH INU LA•·""n'!":":' 

IRELAND ~E»FE• 
SHALE: ~QE£•115~-Gf.l:A"· ~-'\L~Af.l:EOL'S· Tloi!NLY LAMINATED: OCCAS!Qt:l.~ 
....,.,.E'S"!':'SE 'lC:":.!Lr"' :.::~ -~· ··: L 'Gi-fT GRAY "':AN:STONE LA,.. INA[. 

~~!.~~.O~~.:.~~iv~~- ~r:~~·:··-~:~;·:Ar~:.t\~·"T~qN SEOS rRQM 12l.o.' iG 
123. 0' 

CCAL: BLA(o:: SHAL[V: 'rr!::~L't I.AI-'It.,!.':"l:D. 
~E: ~£!"'"."'"" TC :~1.1-· t;~A'I: :at:.•1;·. ~.:.r.F,Q~A"EOU:: T11 1"tL'' 
--"'[1"1-'lt.f.:.-:"EC: \o.ITit ".T[:Et:O:;tO ~;.~~;:,.,:."':';.:4(: li'1HT :;;:.Y: I;.. 

SLI•~I-f'TL\' C~RP:O,._.:.·E;!JS: ··~'"AC~( r,~.'\INfr1: i'!lt~ 

LA11 1NATEO TC T11 1', ::c:r: . ."IT" :.• :-.;.Tt~ s:r.u:r:..:~E: :.~. 
SILi:::"7~t.iE: ""1[~1\..'" ~~AY: ';~IG~'7 .. '· .:.i·f.Qt.t:. .. tOL;~: '·:!~!.··r::,lJ:: 
~ TC f'(D:l.lt~ BEC:·E~. 

SANOSiONE ~c· 0~ . ES5 ANC .'I~ T<;T~UE c;c• ·C. 
140.". 

OCCASION:·!. CLAl("r ::~··/.~·. 1...\'.'lt;A( ...... ; ''· 
137. 2' 

~ Hu,.. 13!. ... ' T; 

SANC<·TO:~i :~· t.·:· ~ -: .. ore·.~ ~(' 

NUML"'~~- ~i,_;, · :... -
·•.· 1 .. c. ~· 'iii 1£.6 s· 
1-:.:' .... 14;... (.." 

~ ·._ oc 
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• I-.; L.ABORATORY ~ 
~ TEST DATA ] 
1.( 

0 
3.7XI0 

.ill.:.i I !L Ow • 155 PCF 

15. 5-
98 

0 

/6 0-
I_ 

,_ /65 
100 

Z.3 Xl0"7 

,_ 17'0 

,_ 17'5 
\00 

180 1-

,_ 185 
ICC 

• ~· ,_ 
D.., • I 56 PCF 190 

195 ,_ 
95 

,_ 200 

,_ 205 
0 \DO 

,_ 210 
~ 

215 -
100 

1.5 XIO"' 

220 -
c 

225 -

• 

0 

" 0: 

950 -. 
41. 

945 -. 

1-940 
16 

-! 935 

-! 930 
Jl. 

1-. 925 

920 -! 
66 

9/5 -! 

-! 910 
50 

-.• 905 

-! 900 
63 

-8 95 

-8 90 
76 

~8 85 
0 

-8 80 

BORING P-9 CONT'D. 

SYMBOLS DESCRtPrtONS 

SANDSTONE \Of. GRADING LOCALLY TO 30:: ANO SILTSTONE 60% TO 
70'% ~ROM 153.6' TC 16-4.1.' 
OCCASIONAL CLAYEY SHALE LAMIN,AE FROM 151+.2' TO \59. 7' 

NUMEROUS CLAYEY SHALE LAMINAE FROM 162.1' TO 166.8' 
0.35' SANDSTONE LAYER FROM \62.9' 

0. 55' SANDSTONE LAYER FROM \64. I+' 
SANDSTONE 10~ AND SILTSTONE 75~ FROM 165.0' TO 179.\' 
~~~~~~US CLAYEY SHALE LAMINAE AND THIN BEDS FROM 166. 8' TO 

SANDSTONE LESS THAN 5r. ANO SILTSTONE 30::; FROM 17g.l' TO 197. 7' 

NUMEROUS CLAYEY SHALE LAMINAE <ROM 191. 5' TO 193.9' 

0.2' CLAYEY SHALE LAYER FRO•. 207..9' 

0.1+5' VERTICAL O•E•I <UCTURE FROM 211.5' 

~R~~ ~~~::7AL OPE~I FRACTURE WITH LOCAL \ZED BROKEN ZONES 

C.8'. 3Cc- ~::~~~~ :~:.CTURE WITH BROl<EN ZONE FROM 219.1.' 
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,. 
0 ~ .. 

~~~ 
....... i::: L.ABORATORY zo: 0 "'= ...... 

TEST DATA ..... u> 0 § 
~5 

0:0 0: 

"'"' L.!, ...... ... .. 
~ 

~ 

~ 
~ 

ICC 3 5 

230 - -8 7'5 

235 - 23 5.8' -8 7'0 
Q • lo07 PSI 

ICC 36 E • 22. 500 PSI 

240 - -8 65 

245 - ~8 60 
100 0 

0 --
250 - >-8 55 

255 - r-8 50 
lib£' ICC OS 
~ .... 154 PCF 

- 8 
~· 

45 260 
Q • 1243C PSI 
E • 12,987,00D PSI 

- 262. 1.' 

I 
100 60 -8 s;- 40 265 

,_ 27'0 8 35 

27'5 - 97 4-8 30 

,_ 280 25 8 

29.7 o 2 I 
Q • 2 170 PSI 

~8 - E • 428.000 PSI 
100 iC 

20 285 

290 - 8 15 

295 - 94 3; -8 10 

·-300 -8 05 

BORING P-9 CONT'O. 

SYMBOLS DESCRIPTIONS 

PYRITE REPLACE~E'NT or CCCASI='N4L r'CSC)ILS GRA:lES lfl r'DI)~ 
237. C' 
OCCASIONAL 0.3' TO 0 05' PALE YELLOWISH-6POWN CONCRETIO~S 
GRADE IN FROM 737.9' 

SHALE: DARK r,RAY: SL IGHTLv CALCAP.(CVS: VERY CARBONACEOUS: 
~INLY lAI<INATEO. 

HAS~ELL ME,.BEP 
Ll~tSTONE: L'G\.IT CLIVE GRAY: F'('SSILII='[D~US: F'IN[ GRAiNED: THIN 
~IU~ BE~OEC: -:CCASIONAL wOD!U~ GRAY SHALE PARTINGS. 

vI ~JLANO ME~BED 
SHALE: ~EOIUM G•AY· VEOY CALCAREOU-S: 'IERY CLAYEY: FOSSILIFEROUS 
~INLY LAwtNATEO: OC:ASIC"AL C.~Cl' TO 0.01' INTERBEDS OF 

LIGHT G~Av SA~lO~'TCl~E. 
C. 9' LAY£: ':·t' SA'~':'C!T~·l~: MEDilf'-'. '~I GHT G~AY: VERY :AL.r:AP.EOUS: 
SHALE'I: ~OSSIL~':JAOSE GOA!NED: MEDIUM BEDDED: ·~~M 
266. 9' 
C. 12' BED OF ':CAL: ELACK: THINLY LA"'INATED: FRACTUREO: <"RO"' 
271.4' --
SANDS'TONE: ~ IGHT GOLY: SLIGHTLY cALCAREOUS: CARBONACEOUS WITH -wrn-:- :E'C!~ CARe':•;ACEO:JS THill LAMitlAE: MICACEOUS: ;:orNE 

GRAlNEO: LAMII:OTED TO TH"ILY LAM"ATEO AND CRQSS·L-AMlNATED 
WITH QIST~nEO STRU:TURE: '"TERBEOOED WITH SlLT;TQtiE: 
MEDIUM GRAY TC G~AYISH·6LACK. LCC4LLY CARBO~ 
LAMIN•TED. . 

0. 2' CLAYEY SH'LE LAYER FROM 279. 6' 

C. I' BED OF CC·'L: SLACK: PYRITIFEROUS: THINLY LAMINATED:· FROM 
279. 7' --
SANDSTONE: ~E~IU~ GRAY: SILTY: CALCAREOUS: SLIGHTLY 
~>CEOUS: '<ICACEOUS: VERY ~IIIE GRAINED: TIHNLY 

LAM t NA HO ,; ITH 01 STORTED STRUCTURE: INTERBEDDED "I TH 
SILTST:,:£: MEDlU~ OAP< GRAY: SliGHTLY CARBONACEOUS: 
~TO THIIILY LA"'IIIATED. 

~-3' ZO~:~ •·:ITI-i ;;• :• . .'SUL INIC' F"OSSILS FP.('I,., 291.4' 
0.3 1 vERTICAL ~~n; =-~ACTU~~ r~QP-' 294.C' 
BROKEN !ONE >IT>< :. :' 'IERT I CAL OPEN FRACTURE AND 45° OPEN 
F'RACTU=:~ ~~':~.- iEf.C' 
C.7' VERTICAL O•EN <"OACTURE FROt• ?88.8' 

SHALE: GR[~N!Sl.4·G=A"· ':LAY~"· CAL~.1DE'rt:S: THINLY LAMINATE"O: 
---oiS~L :.2' GRADES .,ITH >C" FVSULINIO FOSSILS 

TC'~~GANOX IE p.i£'1A~£'D 
$1-!ALE: GRH'OIS'-~·G:::tt..,.· GIUOnlG T(l t.•:n·ltl,_. DARK GRAY AT !01 1': 
~IGMTLV ':!~fr:•;A~::!:S: SILTY: ::.AYEY: LAM.INATEO TO THINLY 

LAMIPOAT~~: ~-.''TH l'lf"~~QU~~T ~.CC'·'' !NT(RBEDS OF' LIGHT G~A-1' 
SANOST:'~:~: tt.':O ~!l" .. :C'(''.'S -":'~ ~··TY 1 t.P1 I riAL THC!OUGHt:'l''f. 

C. 1' Tc C. ro· YELLCIIISH-e?.C>I'I CONC?.ETIDNS GRADE IN AT ;97. 7' 
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L.ABORATORY ~~ c 

TEST DATA u> 0 
0:0 0: ... u ...... 

0: 

305 ,_ 100 .o 

,_ 310 

,_ 315 
90 23 

,_ 320 

325 ·- 100 19 

,_ 330 

335 ·-
100 22 

• ,_ 

343 • 2 I 
340 

o,:-:-156 PCF 
98 72 

345 -

,_ 350 

99 9' 

355 -

360 - -- •oc 

365 -
77 7i 

370 -

375 -

• 

f-. 8QO 

795 

,__ 790 

'-. 785 

780 -. 

775 -. 

770 -. 

765 -. 

760 -. 

'--· 755 

h 750 

745 

~ 740 

h 735 

730 t-. 

BORING P-9 CONT'~ 

SYMBOLS DESCR!Pr!ONS 

SHALE: MEDIUM DARK GRAY: SLIGHTLY CARBONACEOUS: THINLY 
-rJ[MINATED: INTERBEDDED WITH SANDST~'IE: LIGHT GRAY: SLIGHTLY 

CARBONACEOUS: MICACEOUS: FIN~: THIN BEDDED TO THINL 
LAMINATED WITH DISTORTED STRUCTURE. 

SANDSTONE 10~ GRACING LOCALLY TO 25?; >ROM 305.6' TC 316.6' 
NUMEROUS CLAYEY SHALE LAMINAE AND THIN BEDS FROM 305.6' TO 
320. 5' 

SANDSTONE 50:1; FROM 316.6' TO 318. 7' 

SANDSTONE 2~~ FROM 318. 7' TO 327. 7' 

SANDSTONE 10" FROM 327. 7' TO 3lo3. I' 
OCCASIONAL CLAYEY SHALE LAMINAE AND THIN BEDS ;ROM 328. 6' TO 
329.8' . 
0.25' BROKEN ZONE WITH VERTICAL ;RACTURE ;ROM 329.8' 

IIUMERCUS CLAYE.Y LAMINAE AND THIN BEDS >ROM 332. 9' TO 3lo I. 7' 

SANDSTONE LESS THAN 10~ FRO!" 3lol. I' T~ ~69. 6' 

C.t.' VE~Y t:"AR80NACECUS Z:CNE ;:"RQ~ 3~8 . .,, 

I·IESTON MEMBER 
~;DARK GRAY: SLIGHTLY CARBC~lAC~C-~S: TH!~HY •:.~nN.".TrQ, 
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:: Q :::; .... 
L.ABORATORY iii Zll: Q ..... 

TEST DATA ~ u> 0 
11:0 "' ! "'" ..... .. "' 

97 36 

380 - 1-. 

48 11 

385 - 7'20 1-. 

- r-. 
392. 9' 

390 7'15 

Dw • 163 PCF 

- 87 87 t-395 710 

.. 

,_ 400 1-7'05 
IOC 43 

405 - t-7'00 

·-410 1-695 
100 54 

415 - 1-690 

. BORING P-9 CONTI 0. 

SYMBOt..S DESCRIPTIONS 

1.4' BRO~EN ZO•E. LOCALLY CLAY-HEALED WITH VERTICAL ANO 6c" 
OPEN ANO CLAV·HEALED FR•CTURES FROM 378. 5' 

NUMEROUS CLAYEY SHALE LAMINAE FROM 381.3' TO 382.2' 

INTERVAL FROM 389.0' TO 390.8' NOT CORED DUE TO EQUIPMENT 
HALFUNCT ION 

NUMEROUS DAR~ GRAY TO MEDIUM GRAY CLAYEY SHALE LAMINAE AND 
THIN BEDS FROM 397. 5' TO 403.0' 

SOUTH BEND MEMBER 
LIMESTONE: LIGHT GRAY: SANOY: SHALEY: LOCALLY FOSSILIFEROUS: 

F lA£ GRAitlEO: THIN TO MEDIUM BEDDED: OCCASIONAL DARK GRAY 
SHALE PARTINGS. 

~ LAKE MEMBER 
SHALE: MEDIU~ GRAY: SILTY: CALCAREnuS: VERY CLAYEY: THINLY 
----rJ(MINATEO: INTERBEDDED WITH SANDSTONE: LIGHT GRAY: 

CALCAREOUS: SILTY: FINE TO ~INED: LAMINATED TO THIN 
BEDDED WITH DISTORTED STRUCTURE, 
GRADES COARSE GRAINED FROM 312.7' 

BASAL 0.2' CONTAINS 0.05' ANGULAR NODULES OF LIMESTONE 
STONER t<E ~<B ER 

LIMESTONE: LIGHT GRAY: SHALEY: SANOY: VERY FINE GRAINED: 
~BEDDED. 

GRADES LESS SANOY FROM 3 14. 6' 
0.4' VERTICAL OPEN <RACTURE FROM 316.5' 

BORING CD""LETED AT 416.9 FEET ON 11-13-73. 
CAS lNG USED TO A DEPTH OF 19. C FEET. 
GROUNDWATER LEVEL RECORDED AT 25.0 FEET ON 11-16·73. 
SECOND PIEZOMETER INSTALLED AT AN INTERVAL FROM 3. 5 FEET 
TO 50.8 FEET CN 12-13·73. 
FIRST PIEZOMETER INSTALLED 4T AN INTERVAL FROM 69.0 FEET 
TO 80,lo FEET 011 12-11·73. 
PIEZOMETER READINGS ARE PRESENTED ON TABLE 2.4·31 

U"' -a: 
z:> .. .. cc 
"'"" c:>U -z .... 
ell "'o li;z 

z 
Q .... 
C( 
:::E a:: 
0 ,., 
a:: 
IIJ 

" z 
C( 
a:: .... en 

II. 
:> 
0 a:: 
" en 
C( 
..J 

" :I 
0 
Q 

"a. Z:;, 
iiio za:: 
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..J 
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• ~~ 
Cl..~ 
~I( 
'-

= .... ~ 
L.ABORATORY ~~ Zll: 0 

"'"' TEST DATA .... O> 0 
11:0 II: 

~u ... o ...... 
II: 

0 

5 -
9C 63 

10 -
a,; o9 

I ICC IOC 
15 -

ICC IOC 

20 -

25 -
95 91 

30 - 0 

35 rL -
lOC 5'-

• 40 - 5.9 • 1o·• 

45 IL -
9E e2 

50 - 3.7 a 10"1 

55 iL--
~· 
Dw • 139 Per 

56. 9' 

60 - ~\'1 • 137 PCt 1.3 l 10"1 

§.Ll' 

65 
D.,.J • 141 Per 

- IL- ·--·-·-

70 - 0 

·--
75 - !-----, 

• 

f-1105 

f-1100 

f-. 1095 

....., 1090 

1085 f-

1080 f-

1075 -, 

I-1070 

1065 I-

f-1060 

1055 -
f-. 1050 

'-1045 

-1040 

1035 I-

~ 
~ 
~tl 

~~ 

BORING P-10 
SURFACE EL.EVATION 1108.4 

CQQRQINATES' N 58o67C.O E 2807850.0 

Q;: ~ SYMBOLS O£SCR1Pr!ONS 

P[J 
P[) 
P[J 

-I') 

lt~jJ'm~~ PARK MEMBER 
SANDSTONE: .WEATHERS DARK YELLOWI<~-ORANGE: SILTY: FINE TO VERY 
---;,m-r.RAINED: LA,..INATED Tn TMIN HODED WITH DISTORTED 

STRUCTURE: ...aDERATELY WEATHERED WITH LOCAL HIGHLY WEATHERED 
SILTY CLAY LA,..II!AE: OCCASIQIIAL HEMATITE-STAINED CONCRETIONS. 

0. 7' :ROKEII ZONE wiTH VERT I CAL OPEN FRACTURES FROM 4. 7' 
0.8• BROKEN ZONE <RQM 9.5' 
SANDSTC•IE: WEATHERS G;<AYISH-ORANGE: VERY ~ALCAREOUS BELOW 10.6° 
~0 VERY FINE GRAINED: THI'I TC >•EDIU,.. BEDDED WITH 

D ISTORTEO STRUCTURE: MODERATELY ~<EATHERED: GOOD PERMEAB I LT IY 
, ...... rr~ C.3'. 
(F.\ •. <S SILTY OIITP INTERBEDDED GRAY SHALE LAMINAE FROM 11.6' 

'!i..'-•MAOER MEMBER 
SHAL~: HEDIU"· GRAY "EATHERS GRAYISH-ORANGE: CLAYEY: SLIGHTLY 
---cxLCAREOUS: THINLY LAMINATED: I"'DERATELY WEATHERED· 

OCCASIONAL O.COI' TO 0. I' INTERBEDS or SILTSTONE: LIGHT 
BROWN ISH-GRAY: LAI'O.ATED. ----
r.RADES 10 SLIGHTLY WEATHERED AT II.. 6' 

0. I' SANDY LIMESTONE lEtiSE FROM 17. 6' 

SHALE: MEDIU,_. G .. Y: ':LAVEY: VERY CALCAREOUS· THINLY LAMIIIATFD: 
~IGHTLv WEATHE""' 'IUHEROUS roSSILS AND rOSSIL FRAGMENTS. 

L !ME STONE LEtlSES AND NODULES. 

VERY CLAYE"I 'RC~ , . • TO 34. 8' 
VE~Y CLAYEY rt:;~t.· 3~-~~ TC' !.2.7 1 

LATT'Sf!MJUT~ ·~p~ere 

Llt'.ES"!'':''l:: G:-E::·:·~:: .. ~:-:.y TC HE~IU~ GRAY. ~OSSILIF'EROUS: LOCALLY 
SAACEY: =-••:r .-;~:.·,·.£:: THHJ TO T!:•c~· EEOOED: PINPOINT TO 
C.C2' '.'t:GS L~SS ~1 'A~J S~': UNWEATIIER£0: 0.00\1 TO o .. ·• 
!r~TEQ~r:s ~r ~:t!,i ~: !':~EE~llSH-r.P.AY TC G~AY ISH·BLACK: 
CALCA- E:'t: ... : L~': :LAYf'r . THINlY LAMINATED. 

0. 15' CL:.YE'( ~HALE' ;,.!YE~. n.Qfo! 46. :' 1 

g: ~: ~t:~~~ ~~~:~ ~~:~~~ ~~g~ t~: §: 
r IN ELY Ot;~('''":ATE' ,.,.,.ITE ~LONG loS~ vERY CAR PO"~ "IDUS , .• , 
PART!';!": :.T =;.··• 

GRADES SHAcE'· 'RO~• 53.3' 

~r.-;ro 

SHALE: c:=.nt~t-~-;~!0:': 'JEDY CAR~O~ACfOU5· T: 1 r::l" LA~'I!OATEC·: 
---"1ltCAS!CtiAL (.LCI' Tc 0.0~' INHRE.(OS or SILTSTvtl(: ~!· i. 

SROW~HSH-G~:.·,: LAHINATEO TO '7HII1 SECi;E~.---
EAVENWORTH "'E~·e Er. 

li,.,EST':''IE: Lt,:-::~ ·:~·,: .='~I$SILIF'EROL'S: C'lt-;f :;;:..:.t~:EC: "(~1;;~ -"' 
~~E~~E:: ·:.lSt.L 1. C' IS VERY ~;iALE': :o.:.RSE Gr. A: ~lEL; 

~ALC.l~£·;1'~1·· _I"~Si.:'liE. 
V ILL£ '·'E:'·'; E'= 

SHALE: G~£[•:1;:·-r,:::.•(: •.."£Dv CALrAREOUS: '"L:.Y(Y: TLfn:LY L.'\v"~t:Tr"' 
~ro:•: :-:-.;.~T• "t~ :''":'·' -:r::. 11 • 60.3' .:.1~~ 6C.:.• 
L-;° CLOS~~ r=-:.~-:u~::: ~·~·:'M ,:,·~·'' 

!.5° OPE~J 5LI~<~·:jl~·::t :=:ArT•;P:E ~·~n"" n5.6' 
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~¥ 
..... 

LABORATORY ~~ 0 

TEST DATA ~.: U> 0 
"'e a:o a: ffiu ... u ...... ... cz: 

'--

1030 r-. 
80 - 1.2 • 1o·• 

100 ICC 

r-1025 
- ~ 99 99 

85 

1020 r-. 
-
~ 5.4 • 1o·• 

. 90 
Ow • 14!, PCF 

~ 1015 
-

~ 
95 

100 0 

~. 1010 
100 -

1.0 • 1o·• 

r-1005 
- 100 0 /05 

. IL-
~ 1000 

1/0 -
0 

r-995 
115 -

ICC 70 

990 h 
,_ 

.!1..!..:..:' 
120 

o\·J • lt.S PCF 

h 985 
125 -

ICC c 

980 h 

/30 -
0 

r-975 
ICC 30 -135 

~ 970 r-. 
140 - .!..:.2..:11 

.. 
Cw • 153 PCF 

1.2 • 1o·• r-965 
145 -

eo 2C 

h 960 
150 -

BORING P-10 CONT'D. 

SYMBOLS OESCR!Pr!ONS 

1'110 0.4' INTERSECTIIIG VERTICAL FRACTURES FRO~ 70.5' 

C. 7'. Boo C?E>; FRACTURE !'~J~ 78.•' ANO C. S' VERTICAL OPEN 
FRACTURE FROM 7;;.7• 

GRADES TO VERY SHALEY FROM 80.5' TO 82.2' 
0. e' vF>T I CAL C~~SEO "RACTURE FROM 80. 6' 
C. I' CLAYEY SHALE LA YEP FP.OM 82. I' 

SHALE: GREENISH-GRAY: CLAYEY: SLIGHTLY CALCAREOUS: THINLY 
~INA TEO • 

SHALE: ~EDIUM DARK GRAY: CLAYEY TO LOCALLY VEPY CLAYEY: 
~IGHTLY CARECil,CEOUS: THINLY LAMINATED WITH INTERBEDDED 

SANDSTO,IE: LIGHT GRAY: SILTY: MICACEOUS: SLIGHTLY 
~OUS: LAMINATED TC THIN BEDDED: AND SILTSTONE: 
HEDIU~ DARK GRAY: SHALEY: SLIGHTLY CARBONACE~CEOUS: 
LAMINATED TO THIN BEDOE:D. 

SANDSTONE IC': AND SILTSTONE 80" FROM 90.0' TO 91.8' 
SANDSTONE 40' AND SILTSTONE SO~; FROM 91.8' TO 101.9' 
NUMEROUS CLlYEY SHALE LAMINAE AND THIN BEDS FROM 92.9° TO 
10 I, 3' 

SANDSTONE IC"' GRAD WG TC LESS THAt/ 5,; AND SILTSTONE 40~ FROM 
101.9' TO 103.6' 

SHALE: GRAY IS14·BLACK: VERY CLAYEY: CALCAREOUS: VERY 
---,:IRBONACECUS: .TJ.<IIj BEDDED. 
COAL: BLACK: SHALEY: THINLY LAMINhTEO . 
"S"RlrE: ~ARK GREENISH-GRAY: VERY CALCAREOUS: CLAYEY: THINLY 
-.:IMINATEO. 
30° OOEN SLiCK£1/SI~E: FOACTURES FROM 106.0'. 106.5' AND 107 
3C0 C'_,Pl St.ICL:O~SIOE: r-~ACTUR.E ~P.OM 108.4' 
50° OPEN SLICKENSIDED FRACTURE FROM 108,5' 

lA ME~BER 
SHALE: GREENISJ.<·GRAY: CLAYEY: VERY CALCAREOUS: THINLY 
---rlMINATEO: OCCASIONAL L IHESTONE LENSES AND NODULES. S0 OPEN StiCKENSIDED FRACTURE I'ROM 108.5' 
Ll,..oSTONE: GP.EENISH-GRAY: VERY SHALEY: FINE GRAINED: THIN TO 
--n:rfrrBEDOED. 
0.15' CLAYEY SHALE LAYER FROM 113.5' 

GRADES IIITH LESS SHALE FROM 113.7' 
IRELAND MEMBER 

SHALE: GREENISH-GRAY: VERY CLAYEY: SLIGHTLY CALCAREOUS TO 
---,:ILCAREOUS: THINLY LAMINATED: WITH OCCASIONAL LAMINAE OF 

SANDSTONE. 
GRADES WITH ~EDIU~ GRAY MOTTLING FROM 120.9' 

C.OOI' TO C Cl' VERY CARBONACEOUS INTERLAMINATIONS GRADE IN 
;-ROM 123.6' 

CLAYEY FACTION GRADES OUT AT 132.2' 
COAL: BLACK WITH MODERATE BROWN INTERLAMINATIONS: THINLY 
---'tAMINATEO. • 

9' 

NUMEROUS C.C2' TO 0. 1' VERTICAL CLOSED CALCITE-LINED FRACTUR£S 
~ROM 13 2. 6' TO 13 3 . l ' 
SHALE: wEDIU~ GRAY 1~ DARK GRAY WITH GREENISH-GRAY MOTTL lNG: 
--v!RY aAYEY: LCCALLY CALCAREOUS: THINLY LAMINATED otT~ 

I tZTE~S ~~:>~~ S ~tlOSTC' ~IE: LIGHT GctAY: SL !GHTL Y CALCAR ECUS: 
SLIGHTLY CA~~: ~ICACEOUS: VERY F'INE GRAINED: THINL~ 
LAMINATED WITH DISTORTED STRUCTURE: AND SILTSTONE: MEDIUM 
GRAY; SLIGHTLY CARBONACEOUS: MICACEOUS: iHIN[T lAMINATED • 

VERY CLAYEY I'ROM ll3.3' TC 142.2' 
SANDSTONE IC': AtiD SILTSTONE 3~ F'ROM 133.3' TO llo0,2' 
GREENISH-GRAY ~IOTTL!NG GRADES OUT AT 140.0' 
:.3' SA:;OSTC•j£ LAYER I'ROM 140.2' 
SANDSTONE SC:: AND SILTY SHALE 50:~ FROM llo0,5' TO 150.5' 

1.0' SANDSTONE LAVE• WITH DISTORTED STRUCTURE F~OM 145. 2' 

1. I' CALCAREOUS SAt/OSTONE LAYER WITH DISTORTED STRUCTURE F'ROM 
llo9. (" 
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0!::: BORING P-10 CONT'D. 

.., .. 
0 ~ -o: :z:::> 

~i::: g~ 
...... i:::'i::: ..... 

L.ABORATORY ~0: 0 .... .... 
0 §~ 0:-' 

Q,~ "' <.>> TEST DATA ~g 0:0 0: 
.,.., 
-~ 

~\( 
..,.., 

~\( ..... ..... 
:~ .. 0: ...., ..... '- ~ SYMBOLS OESCR/PT/ONS :i;z 

150 
SANDSTONE 10~' AND SHALEV, SILTSTONE 90~ F'ROM 150. 5' TO 163' D' 

29 -955 
155- NUMEROUS CLAYEY SHALE LAMINAE F'ROM 155. 7' TO 159, I' 

-950 
:t 55 

160- 0. 7' ZONE OF N~MERDUS HIGHLY DISTORTED SANDSTONE LAMINAE AND 
THIN BEDS FROM 159' 6. 

SHALEV SILTSTONE 1 co~· WITH OCCASIONAL CALCAREOUS SANDSTONE 

-945 LENSES FRO~. 163.0' TO 165. 6' 

/65-
SANDSTONE 30:' AND SHALEY SILTSTONE '0°' ~ROM 165. 6' TO 175. 3' 

!5.1 I 10"1 
-940 

ICC ICC 

17'0-

-935 
17'5- INTERSECT•% 0.4' vE~TICAL OPE" rRACTURE, 0.2'. 80° OPEN 

FRACTURE AND 45" OPE" SL ICKENS !OED rRACTURE F'ROM 175. 5' 
SANDSTO~: 10'' GRADING LOCALLY TO 50~· AND SHALEY SILTSTONE 
9C~ rRCM 175.3' TO 1~3' 0' 

95 9 5 
-930 I, 5' VERT I CAL OPEN FRACTURE FROM 176.6. 

180- Q. 3 I VERT I C~L OPEN FRACTURE F'RCM 181' 2' 
0. 6' V[P.TIC.:.l :"DEN ;-~.ACTUrtE ~ROM 192 e. 
SHALEY S IL TSTC~E 10~'· •ROM lc3.0' TO :3:.3' z 

925 0.6' CLAYE'' ZO~l~ rROM 183.7' 0 
AN:: ~~~.!.' ~ 11. 45 OPEN F'~ACTURES FP.p,.., 185.2' :::> 

/85- ::!: 0 a: 
NUMEROUS L.5'0 OPEN AUO CLOSED FRACTURES 187. 7. 188, I' 

a: " FROM TO 0 

• ICC ac II.. Ul 
-920 Ill 

< ...J 
190- 45° OPEN FRACTURES AT 190. 0' AND 191. 0' (,) " z :::> 

Ill 0 a: 0 
3': 1 

-915 < 
...J 

195- -u;,..EROUS i:Lt..YEY SHAL£ LAMI~AE t"R:OM 19 .. TO 20 I. I' 

?IS 20 

f-910 
200- 0.·~·· ~P.C'<Et: z:~·:E =-:tc~~- :'00. ~· 

-905 
205- 0? 

-900 
210-

~lUMEROUS i:LAYEY SH.t.L[ LAt·1PJAf FRO~.:?. 13. 3' TO 219.4' 
-895 

215- !SO 

.lli:1' 
-890 

220- J,_·l .. )I.. i PCF' 
G~.l.OES V[PY :i..AY[Y C'~(H" 221 "' 

~: -885 
225- (EC'~ !'!G C~'IT I~Wf:Ji Rev. 0 
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LABORATORY iii ~~ Q 

TEST DATA ::1 u> 0 
O:Q 0: 

"' .. u 
~ ..... ... 0: 

1.7 1 10"7 

,_ 
!.ll.:1' 

230 
Ow • I 57 PCF 

~-
lOC 73 

235 

,_ 240 

i-
91 ~· 

245 

--,_ 250 

,_ 255 ;?3 :.:• 

,_ 260 

,_ 265 4.9 I 10"7 
~ .. 8 

l§1..:11 
Dw . 138 PCF 

,_ 
~ 

270 

- 1rc c 
7.0 1 10"7 275 

,_ 280 

28l;-;' 81 10 
·- c\·1 . 1 :3 PCF 285 

290 ,_ 
~· 
D,.t • I 51 ~':r 

ICC 67 ,_ 
1 10" 7 1.1 

295 

,_ 300 

880 h 

h 87'5 

~ 87'0 

1-865 

860 1-, 

h 855 

1-850 

1-845 

1-840 

835 r-

830 r-

I-825 

820 f-

815 f-

f-810 

U'" 
BORING P-10 CONT'D. -a:. 

SYMBOLS DESCRtPrtONS 

GRADES LESS CLOVE' AT 226. 5' 

:.8' BROK:.t~ !i:·NE ·.·illj.i ·-~~PT•';AL c-ct.~Tt:RE F'ROM 231.2' 
~CBBINS ME~!~O 

SHALE: M(~IL'"" D4QO.: G~AY: SLIGHTLY ~'-~£c•:t.C~OUS; LOCALLY 
--.-~..AYEY: l!-':';t:!' LAp.oi~J:..T~:'. 

:.3' GRA•IS~-O<<t;G< •INK LI~ESTDNE BEO <ROM 239.9' 

C.35' 'JtPTt:t..L ~CI£!l F"AA':TURE ~ROM 1kC·.3' 
OCCASIONAL c-.Oo' T: :1• PALE BROWN CONCRETIONS GRADE IN AT 
21o1. I' 
"~MEROUS CLAYEY SHALE LAMINAE FRCM 242.9' TO 246.3' 

OCCASIONAL 0.05' TO D. I' 8ROwNIS~-GRAY CONCRETIONS GRADE IN 
~T 251o. 3' 

OCCASIONAL CLAYEY SHALE LAMINAE ;-oo~ 260.2' TO 26'-.9' 

•;~~EROUS CLAYEY ~~ALE LAMINAE ;Ro~ 16'-.9' TO 266.9' 
C·.S' F"O~SILI;;:~Cl!S. CALCAPEOUS ZONE ~DI)M 266."' 
SHALE: GP.t.Y!Cj4 .. 8LA':I\.: vn~.Y CAP.80NA:.~OU$: SLIGHTLY CALCAREOUS: 
~IPli. Y .AMINATED. 
~.s•··.:E?~ICAL. Ct"£N. CALCITE-LWEO =-~t.CTURE ~ROM 269.1' 

IASO.:EL! MEfASEP 
:.t~~~·;o·::: c·~:~:•su.G:-:.v T~ llt;Hi GR~"I: t"CSSILI~EROI.!S: SHALE'f: 
~qAt·;~~: "'~':!'.:~ ~~::>~~-. 

G~AOES TC vE•v SH~L~Y ;o:~ 273. 

v • ~lLANO "'!EMeE~ 
:::.n~: f"IEOI!. .. W GQAY: ~~SSili='ED:'JUS: .E"P.'t ':ALCAREOUS: LA"'I~J.:OTEO 
~Til!~. S~~HiED. 
~A~:c-'"!'0~:~: ""EDI!J~ LIGIIT G'l:AV: C:ILT\". · ~':.\tLY CALCl.R[C~S: 
~~~·s: =-:::~ ~=-.:.t·.::·: L.At'I'.LT~:, -:-:· Tlllt-. OE~DE: :.~~0 CROSS 

EEQO(:i ;.,.·tTH OIST::;q;T[;) STRt'CTUR(; 'l!TFReEOnEO WIT11 51LTSTOUE· 
MCD I l'~- ~R~Y TC GRAY ISH·ELAC ··: c.:~r-~:;I.CEO~S !O LOC~~ 
•:ERV ~'!.R.PC~JAC!Cl,'C: '.A~; ·.t.~t::-. 

':) .... EC:O•'~t• ::·~E o·;\~u .to•t:;.l ~or~; •;:.:,.:;T:;RL rRQ,.. :~9. 

;SrS~ONE ,;1T~ IIIGHLY ~OWOLUTEo. OISTORTE~ ~TRUCTU~E FROM 

:CAL: 9LAC>:: SHALn: ;HINLY LAMIIIATEO. 
~E: OAQ!( GR.1'1' TC c;:::A'f!S'-'·SL.l.C~:: .-·f;:::y CAReONACt0U5: ~:·;'lL'Y 
---n;MIIIAHC 

SHAL: :uOES LESS C~~SONACEOUS ANO GREENISH-GRAY 0 N CC!OO. 
'~C-~ 266.:' 
G~AI)~S WITH I~CRL;.)ING SILT ':('~;·'NT ~~OM 286.9' 

~ 
1 

L ~.~~::· ~~ ~C~~ ~ 
1 

t~:.~~;
1

:
1

T •.·.~:~; EJ~~ ·;~ ~1~: ~-~~~~Ai~ i~: ~~·~~~=·EO 
WIT!-! l•i.:'""'lr:Qt;~ 'J~M· :.:.;.;.cc~~ACEOU~ LAt-11!'-t.C.( ANC OISTOI:\Tf) 
sr::u~r:·~.l. 
Gi=I.AOES 1·.1TH I~:C'i\t~Sit~G '.lfl:l.Y ~I:;E GRAINr:: ~AND CC':T~•:T :·:-.~, .• 
291. ~' 

C! ~~~~:~ •:: ; L ~·~ ~ t ~~~;. :.~ ;:~~ :.~: :·~~ h~~; ~g'f~~; N C ~t ~;~ ~0?:~: ~·. :' ~~ :; '.' S : 
SE:.o~: .·:ITL.: :~src.:~n:::: ~TPL<TU~£: NUME"ROU3 lt.r:~.;,r:.l:'~l· .EP 
c;.~BONACECL'~ l...:."!NAE. 

:.A'IDST::>tJ~ y=:.:.~:r- '".',L;:.i=;~OU~ •,.'1'!"" C.Ol' TC 0.0.:..· 
~~~;!·~"'· G~A~~~~ . .;· li.. r~.tr.Gt·IEr~~!-

Ut=\AOES TC P.•E:, i IJ,.. GC: .c. lt~[C . :.::!1'". TCtlf. FROM 300 c I 
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LABORATORY :~ c .. ~ u> 0 TEST DATA "'e 1<0 .. 

~~ 
... u ..... 

0: 

300 
L 

ICC 93 

305 - 4.0 I 10""' 

310 - IL- ICC 59 

2.1 1 1o-• 

315 - 1---

.320 - r- 98 59 

32lo. 6' 
,___ 

325 
ow • lSI. PCF 

0 -

330 - 0 

100 98 

335 -

• 340 - 340. e • 
ow • IS6 PCF 

100 9~ 

345 -
l!:.Ll' 
0\~ • ISS PCt 

350 - !00 2! 

- 3 ~~. jl 355 
0\~ • ISO PCF 

,_ 
9e 97 

360 

365 -
I :c ;; 

-37'0 

375 -

f-, 805 

800 I-I 

1'95 h 

1'90 h 

f-; 7'85 

7'80 h 

h 1'1'5 

1'1'0 -. 

1'65 l-1 

h 760 

1'55 1-. 

1-1'50 

- 1'45 

- 1'40 

- 1'35 

BORING P-10 CONT'O 

SYMBOLS DESCRIPTIONS 

LIMESTONE· MEOIU~ LIGHT GRAY, 90~~ FUSULINIO COSSILS' SHALEY, 
~0 ~EOIU>! BEOO£D, NUMEROUS LIMESTONE NODULES' 

OCCASIONAL 0.01' TO 0.9' INTERBEDS OF SANOSTOilE, MEDIUM. 
GRAY' MICACEOUS, CARBONACEOUS, SL IGHTL "'l'""1:'llmlrrOUS' FINE 
GRAINED, LAMINATED TO THIN BEOOED. 

0. I.' SANDSTONE BEO FROM 306.3' 
0.9' SANDSTONE BEO FROM 306.9' 

O.S' SANDSTONE BED FROM 311.3' 
0.9' SANDSTONE BEO CROM 312.0' 

TONGANOXIE MEMBER 
SHALE, MEOJU• OAR~ GRAY, MICACEOUS· SILTY, SLIGHTLY 
----rJI:RBONACEOUS, THINLY LAMINATED, OCCASIONAl 0.001' TO 0.01' 

INTERBEDS OF SAilOSTONE, LIGHT GRAY, MICACEOUS, FINE 
GRAINED: THIN(\ (Af11NAIEO AND CROSS-LAMINATED. WITH 
0 I STORTEO STRUCTURE. 

7.6' HIGHLY CRACTURED ZONE !'RO~ 313.6' WITH NUME~OUS VERTICAL 
TO 30" OPEN. SLIC~ENSIOED AND POLISHED FRACTURES. BEDDING IN 
UPPER PORTION DIPS APPROXIMATELY 60° GRADING TO Jo,0 AT 
31S.O'. 30" AT 318.9' ANO TO NEARLY HORIZONTAL AT 320.8". 
SILTY SHALE 95" AND SANDSTONE s•· GROM 313.6' TO 318. 7" 
0.01' TO 0.05' YELLOWISH-~ROWN CONCRETIONS GRADE IN AT 31lo.2' 
SILTY SHALE 80'" AND SANDSTONE 2c•· <RO" 318.7' TO 321.6' 
SANDSTONE 80"' 'ROM 321.6' TO 327..2' 
SANDSTONE 10~' 'ROM 322.2' TO 336.3' 

SANDSTONE '.ESS THAN 5" •RO• 336.3' TO 36>.2' 

OCCASIONAL' CLAYP SH~LE LA•·•IIIAE FR~M 31.6 8' TO 356 .. 0'' 

h(S'T~~~ ~tft-~Eltr 
;:HAL:: ~[DIU'-~ Oh:!". ~:::.:.v: "'!='E:"• • .:.(~OUS: TI-II•:LY LA,..It~ATEO. 
~~liS ~l~~E'! :::·· .. ~,.-. -· t•.!( :::::· .... :""':.C'' T"" 3:"5.9 1 
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L.ABORATORY g! Cl 

TEST DATA c, 0 
!i/5 "' 
f 

I-730 
-

100 99 
380 

I-725 
385 -

I-720 
100 100 -390 

I-715 
395 - 100 97 

I-710 
400 -

I-705 
·-405 100 95 

-roo ,_ 410 

100 62 - 695 
·-415 

420 

BORING P-10 CONT'O 

SYMBOLS DESCRIPTIONS 

GRACES ~RE CARBONACEOUS ~ROM 390. 0' 

SOUTW SEND MEMPER 
LIMESTONE: LIC~T GRAY· SANOY: S~ALEY: ~INE GRAINED: THIN TO 
~BED'F': OCCASIONAL DARK GRAY SHALE PARTINGS. 

ROCK LAKE MEMBER 
SHAlE: MEOIUM GRAY: SILTY: SLIGHTLY CALCAREOUS: CLAYEY: TWINLY 
"""""UMINATED: WITH INTERBEO~ED ~ANOSTONE: LIGHT GRAY VERY 

CAlCAREOUS: SILTY: r!NE TO ~I NED: lAMINATED TO 
THIN 9EOOEO WIT~ "ISTORTEO SToUCTUqE, 

liMESTONE: LIGHT G~AY: SANDY: VERY r!NE GRAINED: THIN TO 
~ BE"DED 

SANDSTCNE; L IG"T GRAY TO MEDIUM GRAY: MICACEOUS: SHALEY: 
----,:mrTUR G•AINEO: '!'WIN TC MEDIUM HDOED. 

GRACES VERY CAlCAREOUS ANO roSSILI~EROUS ~ROM .I •. 5' 

BO~ING CC~'"Ln~O AT !ol5.7 ~EET ON 11·17·73. 
CAS INC US~O TO A DE•TW 0~ 20.0 ~EET. ' 
GROUNOWAH•. LEVEL RECORDED AT 33.5 ~EET ON 11·18·73. 
THIRD PIEZC.~ETER INSTALLED AT AN INTERVAL ~ROM 13 •• 0 
FEET TO 155.0 ~EET ON 12-11·73. 
SECOND PIEZOMETER INSTALLED AT AN INTERVAL ~ROM 70.8 
~EET TO 86.6 ~EET ON 12·11·73. 
~IRST PIEZC~ETER INSTALLED AT AN INTERVAl ~ROM o.O 
FEET T:: Sl.C ~EET ON 12·10·73. 
PIEZOMETER READINGS ARE PRESENTED ON TABLE 2. "·31. 
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100 oc 

f-1075 

f-/070 

0 'o !.~ 

• f-/065 

11-- f-1060 
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0 1-/055 
ICC ~:; 

I-J050 

37 H 

-1045 

'-1040 
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BORING P-11 
SURFACE ELEVATION 1103.4 

='ORDINATES: N 58W520.0 E 2807200.0 

SYMBOLS O€SCRIPTIONS 

..,tt.;:;..: s:o·H~.; :;:G!tl:: TCP$01l (!";J:O>l 

1--of-....:::.=-..j f·IDTTLr:' ~£1)1U'' ::)::DC'ISH·SROWN T~ LIGHT G::l:AY CLAY WITH 
SILTY SAtJD 

5. 6' >i[ ATHE' ED SANDSTONE 

"""-+!:i'l:!';Gcj,,, OAR~ ~[M8[c 
SANDST~NE• ',./FATHERS OAOK YELLOWISH-ORANGE TO I'CDEPATE 
·-·y!"!I':";i!c;~o~.eROW~: SILTY: =-IN£: T(' ·:~"v t"I•!E GDAIN£0: THIN TO 

MEDIUM SE~~ED• '·'CDEc>TELY >I[ATH(O(D 'JITH LOCAL HIGHLY 
WEATHEHD SILTY SAND LAMitiAE 4~iC THIN BEDS. 

VEPTICAL. OPEN WEATHEcED FRACTURE cor• 6. 7' TO 6.~' 
'!(D'TT":AL •:•i'£~;. ::.AY·LI~IED. WEATHEP.E'C• i='~ACTUR£ i='RO,.. 3.0' TO 
0 • ' 

HEMATITE-STAIIlED CDNCRnloNs GcADE 101 AT 1o.o• 
BP.OKEN SILTY:::~;£ r-tto~ 11.11 TC ~:.~· 
GRADES CALCAREc•US FPC>' II. 7' 

HEUMAOE•. ~EM8 £' 
$HAL:: ,..ED llW GRAY: '""EATHE~S G;:AY 1$1-1-~RANGE · CALCA;:"EOUS · 
----"LrAYEY: THU~LY LlHUlATEO: •·'r:'DE!H.TELY ~/EATHE!=IEO: ,C'CCASIONAL 

INTER!!EOS ~~ SILTSTC'':~: LIGHT SP.Q'.•ItHSH·GRAY: LAMINATED TO 

30°T~~"..~DD~gEN~EO FcACTU~ES AT 14,4'. 11..5'. 14.9' •• 
15.1'. 15.~'. :s . .;• :.NO 1 ~.3' 
GRADES TO SLIGHTLY ..:EATHEREO AT 15.6' 

SHALE: MEO IUM GA.6Y: VE":Y CALCAR ECUS: V~~y CLAYEY.: THINLY 
--r;tMINATEC, 'lU~EP.~US FDSSILS >NO •OSSIL ;'RAGMENTS; LI~ESTONE 

LE~SES :·;~ ·:~DL'LoS. 
L,c0 ·'"'Dr'•· ~:.G.'""TI'~'" :-~""''' ,., !.' 
GRADES ·uNwEATHEREc ,.;c,,' 32. 5' 

t>LATTS~OLIT!-1 ~EMBED 
llf.AESTC'Nt:: GP.EE•JISI.I·GRAY n:. '-'E~!l'~' G~~, .. I="('ISSllii="E"D~US: 'J(~Y 
~RAP;EC: T'"!Hi T-: ~ED!J.'•.· i'E::E:"· ='l~lD(',I'iT T·"':' C:.CCl' 

VUGS: C.C"'=~' T: : . .;• "~TE~EECS :; :-'!LE: ~·Et:IL'!"' ~A~I( GRAY: 
VERY ':ALC!.='E::•;$. L::~!.LL':' ,;:::v :~AYtv'7""iHIIRY LA'·1i~lATE0. 

g: ~ f' :C~;~t~ ~~~~~:: L;; ;;: :-~;~~· .. ~: ·.;' 
0.'6 1 ::LAVE'!' SHALE L!.YP r~l"'"•.• :..7 o• 
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L.ABORATORY Zll: D . ..... 
TEST DATA ...... U> " ~g 11:0 II: 

"'" ..... 
~ II: 

100 63 r- 1025 
80 -

1- 1020 
85 - 100 57 

as • ro·• 
1- 1015 

90 -
~ 

1- 1010 
95 -

100 lo9 
0 

1- 1005 
100 -· 

r- /000 
105 - 100 5' 

-995 
110 -

92 51. -990 
115 -

-985 
120 

BORING P-11 CONT'D 

SYMBOLS OESCRIPriONS 

0. I' CLAYEY SHALE LAYER ~ROM 82. I' 

2.5': VERTICAL: O•EN ~RACTURE ~ROM 84.8' 

SHALL GREENISH-GRAY GRADING TO MED IU~ DAP K GRAY: LOCALLY 
--"tlLCAREOUS: CLAYEY: SLIGHTLY CARBONACEOUS: THINLY 

LAMINATED: WITH INTERBEDDED SANDSTONE: LIGHT GRAY 
CALCAREOUS: SILTY: ~ ICACEOUS~Y CARBONACEOUS: r INE 
GRAINED: LAMINATEC TC THIN BEDDED WITH DISTORTED ST~UCTURE: 
AND SILTST~•E: MEDIUM DARK GRAY: SHALEY: SLIGHTLY 
CARB~ MICACEOUS: LAMINATED TO THIN BEDDED. 

SHALE IOOl( FROM 87.5' TO 90.5' 
SANDSTONE 10% GRADING TO loO'X AND S ILTSTCNE 40'.1: FROM 90, 5' TO 
101. 2' 
NUMEROUS CLAYEY SHALE LAMINAE AND THIN BEDS rROM 90.8' TO 
95.2' 

DC CAS IONAL CLAYEY SHALE LAMINAE AND THIN BEDS FROM 99, 8' TO 
101. 5' 
SA~DSTONE 10~ GRADING TO LESS THAN 10:; AND SILTSTONE loO% FROM 
101.2' TO 107.3' 

AMAZON I A MEMBER 
~I~ESTONE: LIGHT GRAY: OCCASIONAL ~OSSIL ~RAGMENTS: SMALEY: 
~RAINED: THIN TC MEDIUM BEOOEO: WITH INTERBEDDED 

SHAlE: GREEtliSH·GRAY: CLAYEY: CALCAREOUS: THINLY LAMINATED. 
IRELA~BER 
~: GREENISH-GRAY: CLAYEY: SILTY: THINLY LAMINATED. 

EOR lNG COMPLETED AT 0 '9, 5 rEET ON I 1-2-73. 
CASING USEC TC· A DEPTH OF 7.1 ~EET. 
GROUNDwATE~ LEVEL RECORDED AT 6. 5 rEET ON 11-4· 73. 
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L.ABORATORY 
zo: ..... .. , U> 

TEST DATA :u 0:0 

~ ~~ .. 0: 

0 
~ C I 
.:::...:... 
w . 19.4:: 
0 101.' PCF 

5 
s • 2051 PSF - ..... 0 • 14.6% 
Om • 110.9 PCF 

~· 
6* ICC 

10 - 10.Ll' 
q--;-"189 PSI 
E . 10. 700 PSI 

15 - ..!.!:..:.£' 100 
Dw . 138 PCF 

20 -
---

25 - 0 98 

30 -
IDC 

35 -

• 40 -

~oc 

45 - 0 

-8 .C I 

50 - i)":""" 7 3 '0 PSI ---,___ 
E • 3. 7:?7. ceo PSI 

ICC 

55 - ~5.~ I 0 

Q • 68~0 PSI 
E . 7. 555.000 •s 1 

60 -
l?..:..1' 
Q • 93 PSI 
E • '-020 PSI 

l=C 
65 -

70 -
5.7 • lo·• I:,. 

75 -

• 

0 
0 
0: 

,..._ 1100 

,..._ 1095 
18 

,..._ 1090 

100 
,..._ /085 

,..._ 1080 

98 

,..._ 1075 

,..._ 1070 
100 

~ 1065 

~ /060 
ICC 

t- 1055 

f- /050 
ICO 

~ 1045 

- 1040 
100 

- 10.35 

- 1030 
--

BORING P-1-2 
SURFACE EL.EVATION 1102.2 

COOROINATES' N 58•370.0 E 2807000.0 

DE"SCR!Pr!ONS 

TCOSQIL) 

GRAY SILTY CLAY ·WITH SOME SAND 

JACKSON PARK MEMBER 
SANOSTO:IE: WEA1~~RS CAR~ YELLOWISH-ORANGE TO MEOOERATE 
~ISH-BROWN: SILTY: FINE TO VERY F'INE GRAINED, ~EDIUM 

BEDDED: OCCASIONAL HEMATITE-STAINED CONCRETIONS: MODERATELY 
WE~THEREO WITH OCCASIONAL HIGHLY WEATHERED SILTY SAND 
LAMINAE. • 

0.25' CALCAREOUS ZONE FROM 9.4' 
SANOSTO~E: LIGHT GoAY, WEATHERS OARK YELLOWISH·QRANGE: 
~EOUS· 'INE TO VEqy F'INE GRAINED: LAMINATE~ TO THIN 

BEDOEO WITH DISTORTION STRUCTURE: SLIGHTLY WEATHERED. 
HEUMACER MEM.BER 

SHALE: MEDilJM GaY, WEATHERS MODERATE YELLOWISH-SRCC·IN. CLAYEY, 
-nLCAREOUS, TH!f/LY LAMINATED: MODERATELY WEATHERED WITH 

INTERBEDDEO SILTST~NE: MODERATE YELLOWISH-BROWN: LIMONITIC: 
VERY CALCAo £DOS: ._Aq I ::ATED. 

NUMEROUS 0.1' TO 0.4'. 7s<' TO VERTICAL. CLOSED FRACTURES FROM 
Uo.9' TO 16.4' 
0.6' BROKEN CLAYEY ZONE FROM 1~.6' 

GRADES SLIGHTLY '.-lEATHERED AT 2C.9' 

0. 3'. 7s<'. OPEN HIGHLY WEATHERED F'RACTURE FROM 25.6° 

SHALE: MEDIUM DARK GRAY: VERY CALCAREOUS: CLAYEY: THINLY 
--o;MINATED: .UMEROUS F'OSSILS AND FOSSIL F'RAGMENTS. LIMESTONE 

NODULES ANO LAYERS: u:IWEATHERED, 

PLATTSMOUTH LIMESTC'IE 
LIMESTOIIE: LIGHT GRAY: FOSSILIFEROUS: VERY FINE GRAI•IED, THIN 
~C'!< EE:·~:D: :IP~PI)INT TO 0,()1' VUCS: WITf-1 0.005' TO 

O,S' PlTEQ:BEDS UF' ~\.!ALE: IA£01U~ ;:)ARI( GQAY TO GREEtJISHaGRAY: 
VE~Y CALCA~EOUS: L~ CLAYEY: THINLY LAMINATED. 

C. I' cLAYEY SMALE LAYERS qc• 43.5'. 43.9'. 45.6' AND 46.1' 
C.6• CLAYEY Sl.l~l£ ~E:' =-~or~ 46.3' 
Q.2 1 CLAYEY ~HALE lAYER r~:~:o~ 1.7.1' 

HEESNER "E''SER 
SHALE: SLACK: CARBONACEOUS: THINLY LAMINATED: CALCAREOUS IN 
---ul'P~R C.~' , WITH 'J::PE•CUS INTERBEDS OF S I L TSTO:IE: SRDWN ISH· 

Gay, SLIGHTLv CAL:••.Ecus: LA~<INATtD. ----
vERTICAL OPE•: •:;ACTURE WITH ~CCASIONAL PYRITE MINERALIZATION 
FROM 53.3' TC 55.1' 
VERTICAL CL~SEC •Ra-t:TURE FP.OM 55.0' TO 56.0' 

LEAVE'tw"t:\~1'!-1 '·'E~et: 
LI~ESTC'IE: L!G~T GRAY: FOSSILIFEROUS: FINE TO VERY FINE 
~:, •-·;:IC'' 3E:ODE~: SASAL 0.4' IS COARSE GRAINED. 

CAt::.=.£!: IT IC SHALEY LIMESTONE. 
SNYDER'/ ILLE ''£-.16£=. ., 

SHALE: GDEE'liSH-G>AY TO DARK GREENISH-GRAY: VERY CALCAREOUS: 
--,-_5"Sill!=":::~.C"~S: Tf-'INLY LA,..INAT£0. 
15° ~~:'II 5:LIC'E~ISIOED F"~ACTUR£ F"P:OM 61.2' TO 61.3' 
'lU~'EQCt1 S 1~0 T: ~c-' C'OE'J AllD CLOSED SLIC!<HlSIOEO FRACTURES 

~~·i~,E~~;;~C~~;..;~.:~~ ~o0~ 63.3' TO 67.6' 
TORO~JT~ ~·1 £.t.•::_, 

L!~··:~T:-•::: L~~~T r:o:v: ~!"ISSILI!="EOI)US '1!!T~ ~'!SSIL :ot.,r;M[~IT BEDS 
.~ T: T~l'~r.: :EC'OE~: :1NE GRAINED: ~-:ITH ttnERBEOS OF" 

su~l_~: <;=:£[•; ISH-{;~!.Y: :tAYE'Y: CALCAiHOL!S: LAMINATED. 
EPC~:'',E ·,.!IT~ '.'fDTICAL e-t~;ACTL'OE ";)I)~ ~;.2• TC .:9.6' 
CLAY·~~:..tE:· ?:>!:CCI! ::·1t :O'}M 68.9' TC' 6:;..2' 
C. ll ::-. •:l~SE: =-::.:o.:TtJ~E :-=oM 71.0' 
'.'E~T I :.c.t ·:L:'S~~· ::;:.r.ruo.:: =-~~~ 70. 3' TG 72.4' 
vE:::.Tt~!L ':' 0 E~J ~:tA~TL:~! ="~C~ 72. 7' TO 7~. 1' Rev. 
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" ..... 
LABORATORY ~ ~~ 0 

TEST DATA § <» 0 
1<0 .. wu ...... .. 

77. 9' 
~2!.30 PSI -
E • 526.000 PSI 

•• 32 

80 - ! • l.9o.OOC PSI iL-
~ 

3.1 l IO"T 100 100 -85 
r 

90 - ~ 

~ 

100 100 

95 - 0 

r 

100 - ._,., 
,_. 

100 100 
105 - 0 

-
110 -

-
100 ICC 

115 -
-. 

120 

1025 

1020 

/015 

/010 

1005 

1000 

995 

990 

985 

BORING P-12 CONT'D 

SYMBOl.$ DESCR!Pr/ON$ 

SHALE: MEDIUM GRAY TO OARK GRAY: LCCALLY SLIGHTLY CALCAREOUS: 
--t:LAYEY· MICACEOUS SLIGHTLY CARBONACEOUS: TH'"LY LA~IIlATEO: 

WITH INTERBEOOEO S~ LIGHT GRAY: CALCA~EOUS: 
MICACEOUS: SLIGHTLY CARBONACEOUS; ;jNE GRAIN£;>, LAMINATED 
WITH 0 ISTORT£0 STRUCTURE. 

SHALE 100~ FROM 84.6' TO 86.4' 
SANDSTONE 10:: FRO>< 86. lo' TC 87. 8• 
SANDSTONE 40~: • SO~ FROM 87.8' TO 98. S' 
VERTICAL OPEN FRACTURE FROM 90.9' TO 91.3' 

SANDSTONE IO'r, FROM 98.S' TO 101.3' 
OCCASIONAL CLAYEY SHALE LAYERS F•o•. 99.S 1 TO 103.6' 
SHALE I OD:>i FRD" I 0 I • 3 ' TO I 03. 6' 

WILLIAMSBURG COAL BED 
COAL: BLACK: SHALEY: LAMINATED TD THIN BEDDED: WITH 
-rNTERBEDDED SHALE: GREENISH-GRAY TO MEDIUM GRAY; CALCAREOUS 

THINLY LAMINATED.· 
SHALE, GREEN ISH-GRAY, CALCAREOUS, CARBONACEOUS IN UPPER 0. I' : 
-.T!INLY LAMINATED 
OCCASIONAL loS" OPEN FRACTURES FROM 10l..8 1 TO 106.7 1 

AMAZON lA MEMBER 
SHALE: GREENISH·GRAY' VERY CALCAREOUS' THitiLY LAMINATED: 
---m:'CAS IONAL NODULES AND LAYERS OF LI•~STONE. 
LIMESTONE: LIGHT GRAY; LOCALLY FOSSILI'~~.OUS: •!DIU~ BEDDED: 
---m'TI!INTERBEDDED SHALE: GREEN I SH·GRAY, VERY CALCAREOUS: 

THINLY LAMINATED.-
IRELANO MEMBER 

SHALE: GREENISH-GRAY IN UPPER S.O' GRADING TO MEDIUM DAR>: 
-,;l!AY: LOCALLY CALCAREOUS: THINLY LAMINATED: >liTH 

INTERBEDDED SANDSTONE: LIGHT G~AY: CALCAREOUS: FINE uRAINED 
LAMINATED. ----

BORING COMPLETEC AT 118.S FEET ON I0-2S·73. 
CAS 1 NG USED TO A DEPTH OF 6. S FEET. 

i~~g~gwm~o~m~D1~sUd~os A~Ei~ ~;~T~~vlC" ;~oM 3.c Fm 
TO SO.Io FEET ON 12·3·73. 
FIRST PIEZOMETER INSTALLED AT AN INTERVAL FROM &7.0 FEET 
TO 83.3 FEET ON 12-;-73. 
PIEZOMETER READINGS ARE PRESENTED ON TABLE 2. l.-31. 
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L.ABORATORY 
zo: Q 

"'"' TEST DATA "' U> 0 

~g 0:0 0: 
~~ 

It: 0: 

- r-
E.:.£' 

5 
w.IS.7~ 
D • 115.3PCF 
5 • 319" PSF 

,_ 10 r-

15 - r-

4B I 10"1 98 ?C 

,_ 20 r-

~ 
25 - f-

100 ICC 

0 
,_ 30 r-

- -35 
~co 3" 

• 0 ,_ f-40 

- ~ -45 
~? .. 

1-50 0 ,..... 

I 
·-55 1"--- 1 cc ~-; 

r-

... 

,_ 60 6.5 tl0" 1 

'cc ::~ r-- ~ 65 

- f-
1.4 I IQ"O 7'0 

...... 

7'5 - f-

• 

P I 

1090 :~ 
207,:-cu 

1085 

1080 

107'5 

107'0 

1065 

1060 

1055 

1050 

1045 

1040 

1035 

1030 

1025 

1020 

BORING P-13 
SURFACE EL.EVATION 1094.7 

COOROIN.TES' N 56')61 .C E 2807'85.) 

D£SCR!Pr!ONS 

CLAY TO S!Liv CL!Y (HARD) 
GRADES "C'~E 6R0"'" 

t<EU~ADER f<4EMBER 
SHALE, ~E' 1U"' GRAY, WEATHE•S GRAY I S~·cRA'IGE, CALCAREOUS, 
--ctAYEY. THINLY LAH,IATED' HIGHLY WEATHERED: CCCASICNAL 

0.001' T0 0.01' INTERBEDS OF SILTHNIE, LIGHT SRC>INISH· 
GRAY: LAMI~JAT~O: WITH C.t:~' ~. ·~ .. ARK YELL')WISH·ORANGE. 
HIGHLY WEATHERE~ CONCRETIONS. 

1.5" CLOSED FRACTURE FRO~ 17.C·' 

45° CLOSES FRACTL'RE FROM 1~.o· 
0.55'. 7: CPEN HE~ATITE·S'TAI~IEO ~DACTL'~E ~ROP.1 '20."' 
SHALE: MEDIUM GRAY, WEATHE~S GRAY ISH .. cR<::GL CLAYEY. VERY 
~LCAR!Qt;S: THINLY L•~INATEQ, •OOERATELY WEATHERED, NUMEROUS 

FOSSILS AND FCSS IL F"RAGHE'iTS. L IHEST~'IE LEIISES A liD NODULES. 
GRADES TO SLIGHTLY \·IEATHEHD AT 22.3' 

LOW ANGLE. QPEN. li'CNITE·SlAI'iED <oACTURE FROM 24.0' 

PLATTSMOUTH ~E~~ED 
L1 MEST~~~~: Gr: EE~J ISH-GPAY TC '-'~~ 1' • .'~ GP.A"' · ;css I l IFt;:·:t.:': · 
~v S!-'ALEY T:· IJE'DY SHALEY: !='IN( (;PldNEO: THIN TC· 'r'!lf>'. 

BEDDED: ~~N~O!':T T: ':'.:2• ·:t..tGS '-£SS TH~~ ~e:: UNW(.1THERE!:·: 

~[~~~~:~ b;A~; 3 ~~~~~~~~~~~ ~;C~~~:~~L~~~~:::ti~~~~~'f L~;~ltlATEO. 
0. 15 1. :L.lYEY SHALE LAYEC: ~~.-:···· :; . ~I 
C.8' CLAYEY S~AU: t..:..YER !="D(I.t-o !6.6' 

HEEEtJER ~-~:~··8E=I 
SHALE: :'A;::;..: c:::.'f T: G=::.vt:H.:I..AC~:: ·.'ED.':' ::.PBQNACECUS: THINLY 
--,~ .. ·.n~:J.TE:'. -:~--;.~·-~-:~'- ~ :-':":' '!': :.:2• ~·:rtes::~s :=-

~ILTST~·:~ :O.lLE ~=->.'liS~-G:AY: L.1t!t~:ATEO TC THt~; SEOOLO. 
LE:..vEr.;~EE= . 

~1!-~ES'T:"':~~: liGHi ~::J.Y: ~:SSILI='t=:vS· r:' 1 tlE TC '!EPY "t':E 
~:-.- ··E:·r:.:" T: Tl-!!C:.: ;;:~~EC.: 6.1S.:.L 1.3' IS vt~Y SHALEY: 

CCARSt G~.:·-.:~·. ~.lLC:.io{E!liTIC L!":STCtJE. 
SNY~E~V IL~£ '·'E!·'~E: 

SHALE: G;EE':ISH·G'<AY: '.'E~Y ·:ALCAP.EO~S: CLAYEY: THINLY 
~l·!I"ATEC. 

J0° CL~St: :.-e.ACT!.'~ES :P.C:t~ 54.9'. 5'-.9' •. AND 55.0' 

3C0 cu::~E: r:.!CTI:~: =-~OI·' ;i.2' 
C. I' li"ESTC~;£ •::CULE F"~O,., 5B.e• 

TC~~UTO ~H·~ t=' 
Llt ... EST~··;E: !..lf.I-OT G~.!Y: i="GS.SILII='EPCUS ·.,.;ITH ~OSSJL F"~AGME'IT eEDS: 

V:~.Y SH~LEY •·; 'J""EP 3.~·: rqlE G~AHIED: THH: To ~-4 EOIUM 
E~~':'~:: ="''"Jto:·q·;T r~ .. :- .. :2' :•JGS Lr5S T~At-.: ~e· ':'-:.:~s·:~;Al 
O.Cl' ~:- ·:.1~ 1 HlTt~CEDS OF Sl-it.LE: G~Et~;JSH·GRAY: CLt.YEY: 
CALC:.;:>E·Jt,;$: T\.f !":LY LM·11~:ATEO-. --

C.4~1. i;C :~C'SEC· 1=-~EGULAR CLAY-HEALED F";"ACTURE r~Ct·1 fl.2' 
('.'2 1 '.'E~TI::-:OL OP::~: =-c.:.:TURE FP.OM 63.5' 
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e 0 

~= 
...... 

l-ABORATORY za: 0 ...... 
TEST DATA .. , O> 0 

~g a:o a: ... o 
...... 

le a: 

~ 

80 - 4.5 .,o-• r-1015 

100 100 

- ~ -,___ /0/0 85 

- ~ 
3.5 l 10'"1 

1005 90 

- 100 96 ~ 1000 95 

/00 - r-995 

100 9 I 
/05 - ~ 990 

1/0 

SYMBOLS 

BORING P-13 CONT'O 

DESCRIPTIONS 

SHALL G1EE~ISH·G~<Y ANO ..:JTTLEC ><EDI~M GRAY, SILTY, 
--p:fCACEC!US: TH I ~ll Y LAM I NAT ED."' 
0.5' eRO~E" ZONE WITH 3Co TO •o' OPEN SLICKENSIDED FR.ACTURES 

F'QC~ 7E. c I 
SHAL£, MEDIUM GRAY, SLIGHiLY CAPBONACEOUS, THINLY LAMINATED, 
----r'!;'TERBEOOEO >1/TH ~' LIGHT r,uy, SILTY, MICACEOUS, 

SLI~~TL'!' C.\R~!JNA(~·~IJS: ~!·;~ t:OAWEV: LAMIUATED TC THIN 
BEOOEO WITH DISTC~TED STRUcT~;~, ANO SILTSTONE' MEDIUM 
DARK G~A>', SLIGHTLY CARBONACEOUS, MIC~AMINATEO TC 
TH ~~ BEOOEC. 

SANDSTONE IC' ArlO SILTSTONE 7C' FRO~ 79.2' TO BI.C' 
SANDSTONE 40"' AND SILTSTONE 4C• F~OM 81.0' TO 9 I. 9' 

0 Cl VE'DTICAL F"RACTUDE F'RQM 89.1? 1 

SANDSTONE LESS THAN I 0~ AND SILTSTONE 30~ FROM 9 I. 9' TO 97. L' . 

GRADES VERY CARBONACEOUS F'POM 96. 6' 
WILLIAMSBURG .COAL eE: 

COAL BLACK, SHALH, THINLY LAMI~ATEO. 
'!:l!lrrE, MEO IU~ CAP< uRt.Y, CARBONACEOUS, CLAYEY, CALCAREOUS' 
-,::I~LY LA,.!tiATE~. 
BROKEN ZONE WITH 30° OPEN SL I CKENS I OED FRACTURES FROM 99. 0' 
TC 99.2' 

AMAZON lA MEMBER 
LIMESTONE: LIGHT GRAY, OCCASIONAL FOSSIL FRAGMENTS, SHALEY TO 

Vc.kf SHALEY: F'INE cqAINEO: THIU TC HEOIIIJol AEOOEO WITH 
INTEPBEOOEC SHALE: G•.EENISH-C,RAY, rALrAREOUS, THINLY 
LAMINATED. --
GRACES TO VERY SHALEY AT I 04. C' 

IRELAND MEMBER 
~' GREENISH-GRAY: CALCAREOUS, CLAYEY, THINLY LAMINATED. 

BORING c~u•L:TEO AT I07.o FEET C!l 11-6-73. 
CASING USED TC ~DEPTH OF IC.C FEET. 
GROUNOWATEP. LEVEL RECORDED AT 12.0 FEET ON 11·16·73. 
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• = 0 

~ ~i 
..... 

l-ABORATORY ~:; 

~ TEST DATA "' u> 
"'E ::s 

~ ~~ ...... a: 

0 

5-

42 

I o-

100 
I 5-

93 
2 0-

0 -. 
2 5- .---

100 . 
o-

~ 

~~r-
., 3 

"' 
3 5- 1-- 0 - 100 

• 0- 0 - -4 

5- - 0-4 

IOC 

.. 
0- - 0 --= 5 

N 
N 

5 5- 0 - 100 
'--

60 7- 71. ..._ 
1.9 I 10" 7 

i- 11- 100 
65 

1-TO 3.5 I 10"1 

lCC 

75 ,_ 

0 
0 
a: 

-

10 - 1095 

32 - 1090 

93 -1085 

- 1080 

100 

- 1075 

~ 1070 

100 

~ 1065 

~-1060 

100 

/055 - . 

- 1050 
100 

- 1045 
71. 

- 1040 

100 

- 1035 

ICO 

1030 -. 

BORING p...:J4 
SURFACE El-EVATION 1103.9 

COOROINATES: N 581370.0 E 2808000.0 

DESCRIPTIONS 

CLAYEY: FINE TO 

ER 

='ri'i-.oi<v7, 
1 f~ ~~~~\_A~~~m~~ ~~~~~~Hwm~~~EOCA~~~~Eg~~~S IONAL 

INTERBEDS or SILTSTONE: LIGHT BROWNISH-GRAY: LAMINATED TO 
THIN BEDDED. ----

GRADES TO MOOERATELY WEATHERED AT 10.0' 
NUMEROUS ;oo. OPEN. WEATHERED FRACTURES rROM 12.0° TO 15.0° 

60° CLOSED FRACTURE rRDM 16. I 0 

GRADES TO SLIGHTLY WEATHERED AT 18. 7' 

GRADES VERY CLAYEY FROM 22.4° 

SHALE: MEDIUM GRAY: VERY CALCAREOUS: VERY CLAYEY: THINLY 
----rl[l<INATEO: NUMEROUS roSSIL AND FOSSIL rUGMENTS, LIMESTONE 

LENSES AND NODULES. 
GRADES UNWEATHERED AT 31.2' 

PLATTSMOUTH HEMBER 
LIME STONE: GREEN ISH-GRAY TO ~EO I UM GRAY: LOCALLY VERY SHALEY: 
~IFEROUS: LOCALLY VERY SHALEY: VERY rtNE GRAINED: THIN 

TO THICK BEDDED: PINPOINT TO 0.02° VUGS: 0.001' TO 0.5' 
INTERBEDS or SHALE: GREENISH·G~.·· TO MEDIUM DARK GRAY; 
CALCAREOUS: L~ VERY CLAYEY: THINLY LAMINATED. 

0.05° CLAYEY SHALE LAYER F"RO,_. 42.3' 
0. 5° CLAYEY SHALE LAYER rROM 45. I' 

HEEBNER MEMBER 
SHALE: DARK GRAY: VERY CARBONACEOUS: THINLY LAMINATED: 
""""'"lltCASIOIIAL 0.001° TO 0.03° INTERBEDS or SILTSTONE: 

BROWNISH-GRAY: LAMINATED TO-THIN BEOOE0.----
1. 1 ° VERT I CAL COEN rRACTURE rROM 53.9 ° 

LEAVENWORTH MEMBER 
LIMESTONE: LIGHT GRAY: FOSSILIFEROUS: rtNE TO VERY rtNE 
---,:I!J"Tll!D: MEDIUM BEDDED: BASAL 0. 9° IS VERY SHALEY: COARSE 

GRAINED CALCARENITIC LIMESTONE. 
SNYOERV I LLE MEMBER 

SHALE: GREEN ISH-GRAY: VERY CALCAREOUS: CLAYEY: FOSSIL rRAGMENT :;;;mes r~w~~ ~~~IN~!~~- AND CLOSED, LOCALLY SLICKENS IDEO 
FRACTURES 'ROM 58.4' TO 65.0' 

CLAY-HEALED BRECC lA ZONE FROM 65.7° TO 66. 7' 

TORONTO MEMBER 
LIMESTONE: 'IERY LIGHT GRAY: rOSSILIFEROUS WITH roSSIL rRAGMENT 
~'l<>v SHALEY IN UPPER 4.0': rtNE GRAINED: THIN TO 

THICK eEOOEO: PINPOINT TO 0.01' VUGS: 0.001' TO 0.1' 
INTEREEOS or SHALE: GREEN ISH·GRAY: LOCALLY VERY CLAYEY: 
CALCAREOUS: T'I1'Tfl!Y LAMINATED. 

Rev. 0 

WOLF CREEK 

., ... 
-a: 
:::> ...... cc 
0:..1 

"'" -z ...... 
~~ 
~z 

~ 
~ 
0 a: 
C> 

z 
0 

L&J 
L&J z 
3': 
< :r 
C/) j:: 

< 
:::E a: 
~ 
c 
< 
L&J a: 
0 

UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-35n (Sheet 1 of 2) 

Log of Boring P-14 



:: Q 

~li ..... 
LABORATORY 

Zll: Q :!· .... 
TEST DATA ji <.>> 0 

11:0 "' ..,.., ...... 
"' 

.L._ 

100 ICC f.-1025 ,_ 80 1.4. 10"1 

- 1020 
85 - ~ 

100 100 
6.!1 x 10"1 

- -1015 
90 - . 

2 -. 1010 
- 111 

.. f--. 
ICC 100 

95 

-1005 
' /00 - -

- 1000 
/05 -

ICC 88 

f-. 995 
110 -

115 

BORING P-14 CONT'D 

SYMBOLS DESCRIPTIONS 

uw -a: 
:Z::::> 
... .. cc 
"'-' "'"' -z ....... 
C:l "'o :i;z 

SHALE: GREENISH-GRAY IN UPPER 2."' GRACING TO MEDIUM DARK GRAY: 1-.,..o!-.,..4 
--r':CALLY CALCAREOUS: CLAYEY: SLIGHTLY CARBONACEOUS: THINLY 

LAMINATED: WITH INTERBEDDED SANDSTOflE: LIGHT GRAY: 
CALCAREOUS: SILTY: MICACEOUS~ CARBONACEOUS: f" INE 
GRAINED: LAMINATED TO THIN BECCEC WITH DISTORTED STRUCTURE: 
AND S I L TST~"E: ~EO IUM DARK GRAY: SHALEY: SLIGHTLY 
CARS~ MICACEOUS: LAMINATED TO THIN BECCEC, 

SHALE ICC'!; FRO~. 83. 7' TO 86.0' 
SANDSTONE Ia:: GRAD lNG TO 40:; AND SILTSTONE 40:; FROM 86. 0' 
TO 97. I' 

SANDSTONE 10~ GRACING TO LESS THAN 10~ FROM 97.1' TO 102.1' 

GRACES· LOCALLY VERY CARBONACEOUS FROM 99. S' 

LL lAMS BURG COAL e£0 
COAL: BLACK: SHALEY: THIN BEDDED. 
'S!!l!rE: GREENISH-GRAY: CLAYEY: THINLY LAMINATED 
1i."T"""CLAYEY SHALE LAYER FROM 102.3' 

~~~ofg ~Wamc:~~og~D~~g~ ~g~A~~y SLICKENSIDED FRACTURES AT 
103.2'. 103.1.', 1Qo,O'.•I04.1'. 10io,2'. 101. ... '. 101.,8' AND 
105.3' 

AMAZON lA MEMBER 
SHALE: GREENISH·GRAY: CLAYEY: VERY CALCAREOUS: THINLY 
---oMINATEC: LENSES AND NODULES Of" L lt·!ESTONE. 
LIMESTONE: LIGHT GRAY: SHALEY: f"INE GRAINED: THIN TO r~EDIU~. 
~: WITH INTERBEDDED SHALE: GREENISH-GRAY: CLAYEY: 

CALCAREOUS: LAMINATED. ---

BORING COMPLETED AT 111.8 FEET Qtl 11-1-73. 
CAS lNG USED TO A DEPTH Of" 5. 0 FEET, 
GROUtlOWATE• LEVEL RECORDED AT I. 0 FEET ON 11-l.-73. 
SECDt;O PIEZOMETER INSTALLED AT AN INTERVAL FROM 3.0 
FEET TO ;c.• FEET ON ll-13-73. 
FIRST >IEZ~METER INSTALLED AT AN INTERVAL f"ROH 65.2 
FEET TO ~3.2 FEET ON 11-13-73. 
PI EZOHETER READINGS ARE PRESENTED ON TABLE 2.1,.31. 
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• c 
'"""' 1..: L.ABORATORY 
zo: c 
"'"' ~ TEST DATA 
<.>> " 0:0 0: 

"'"' I( "'"' 0: 

,., -
5-

I 0-
64 19 

/, '5-

97 97 

20 7-

--
2 '5-

100 100 
~ 

)-

• 100 eo 
o-4 

4 '5-

100 90 o-

5 5-

0-
ICC ICC 

6. '5-

ICC 96 

0-

'5 

;; 

• 

~ 
~ 
~l:l .... 
~~ 

BORING P-15 
SURFACE EL.EVATION 1104.67 

COORDINATES• N 585099.0 E 2807160,0 

"'"' -a: 
z=> ..... .... 
O:..J .. .., -z ...... 

ii: ~ SYMBOLS DESCRIPTIONS =~ ;z 
II Iii 

12 II 

100 ~ P[] ~~ 
I~' II 

200/5" II 

095 ~~ 

090 ~I 

H '085 

080 H 

>-~ 075 

-~ 07'0 

065 ~ 

1-fl 060 

-~ 055 

o5o ":""II 

r-1< '045 

-~ '040 

1-/i 

-"=~I,AKK GRAYISH-BLACK CLAYEY SILT WITH ORGANICS (TOPSOIL} 

SILTY CLAY WITH TRACE OF FINE SAND (HARD} 

MOTTLED ORANG ISH-GRAY SANDY CLAY WITH SOME ORANGE SILTSTONE 
TRACES (HARD)-

GRADES MORE YELLOW 

JACKSON PARK ~EMBER 
SANOSTfiNE: WEATHERS DARK YELLOWISH-ORANGE TO GRAY ISH-ORANGE: 

IC ""Ay ISH-ORANGE: SILTY: CLAYE'I': GRADES VERY CALCAREOUS 
BELOW 12.3': FINE TO VERY FINE GRAINED: LAMINATED TO THIN 
BEDDED WITH DISTORTED STRUCTURE: ~DERATELY WEATHERED. 
WITH LOCAL, HIGHLY WEATHERED SILTY CLAY LAMINAE, 

HEUMADER MEMBER 
SHALE: MEDIUM DARK GRAY. WEATHERS GRAY ISH-ORANGE: VERY 
~AYEY: CALCAREOUS: THINLY LAMINATED: MODERATELY 'oEATHERED: 

OCCASIONAL HEMATITE-STAINED SILTSTONE LENSES. 
GRADES SLIGHTLY WEATHERED WITH DC CAS IONAL LIMON ITE·STA I NED 
MOR IZONTAL PARTINGS FROM 17.8' 

1.1', 75". OPEN. LIMONITE·STA INEO FRACTURE FROM 23.8' 
0.4'. VERTICAL, OPEN. LIMONilE-STAINED FRACTURE FROM 24.8' 

1.2', VERTICAL. CLOSED. LIMONITE-STAINED FRACTURE FROM 26.2' 
0.5' PAL£ BROWN CONCRETION FROM 28.3' 

SHALE: MEDIUM GRAY: VERY CLAY£'1': VERY CALCAREOUS: THINLY 
--ctMINATED: UNWEATHERED: NUMEROUS FOSSILS AND FOSSIL 

FRAGMENTS, LIMESTONE LENSES AND NODULES. 

PLATTSMOUTH MEMBER 
LIMESTONE: MEDIUM GRAY TO LIGHT OLIVE GRAY: SHALE'< TO 

LOCALLV VERY SHALEY: FOSSILIF"ERCUS: F'INE GRAINED: PINPOINT 
VUGS LESS THAN S:!: THIN TO THICK.BEDDED: OCCASIONAL 0.001' 
TO 0.6' INTERBEDS CF SHALE: MEDIUM GRAY: LOCALLY VERY 
CLAYEY: CALCAREOUS: Tlml'C'i' LAMINATED. 

D. I' CLAYEV SHALE LAYER FROM 41,6' 
0.1' CLAYEY SHALE LAYER FROM !.3.9' 
0.6' CLAYEY SHALE LAYER FROM 44.2' 
0. I' CLAYEY SHALE LAYER FROM 45.0' 

HEEBNER MEMBER 
SHALE: GRAY ISH-BLACK: VERY CARBONACEOUS: THINLY LAI'INATEO: 
~CASIONAL 0.001' TO 0.02' INTERBEDS OF SILTSTONE: PALE 

BROWNISH-GRAY: THINLY LAMINATED TO LAMINAI£0. 
LEAVENWORTH MEMBER 

LIMESTONE: LIGHT OLIVE-GREEN: FOSSILIFEROUS: THICK BEDDED: 
BASAL 0. 7' IS VERY SHALEY: COARSE GRAINED: CALCARENITIC 
LIMESTONE. 

SNYDERV ILL£ M£f'4B£R 
SHALE: GREEN I SH·GRAY, MOTTLED MEDIUM GRAY: VERY CALCAREOUS: 
~INLY LAMINATED: OCCASIONAL LIMESTONE NODULES. 
45° OPEN SLICKENSIDED FRACTURE FROM 58.4' 
60° CLOSED CLAY-HEALED FRACTURE FROM 59. 5' 
4~ OPEN FRACTURE FROM 60.9' 
30° OPEN FRACTURE FROM 61.3' 4S0 CLOSED FRACTURES FROM 62.4 1 , 64.0' AND 64.6' 

TORONTO HEI"BER 
LIMESTONE: LIGHT GRAY: FOSSILIFEROUS WITH FOSSIL FRAGMENT 

BEDS: FINE GRAINED: PINPOINT VUGS LESS THAN 5~: MEDIUM 
TO THICK BEDDED: :IUMEROUS GREEN ISH-GRAY SHALE PARTINGS 
ABOVE 69.3' 

BORING COMPLETED AT 70.7 FEET ON 11-29·73. 
CAS lNG USED TO A DEPTH CF 7. 5 FEET. 
GROUNDWATER LEVEL RECORDED AT 5.2 FEET ON 12-13-73. 
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BORING P-16 
SURFACE ELEVATION 1106.6 

COOROI!>l:.TES: N SSSI02.C ' 2807303.0 

SYMBOLS DESCRIPTIONS 

(HARD) 

JACKS0tj PARK MEMBER 
SAtlOST~•:E, 'oE~THERS GRAYISH-ORANGE: VERY SILTY: VEPY FINE 
~0: LA~W.\TE:· TC THHl BEDDED: HIGHLY WEATHERED WITH 

LOCAL SILTY CLAY LAMINAE. 

GRADES VERY CALCAREOUS FROM 14. 5' 

HEUMAOER MEMBER 
SHALE: MEDIUM DARK GRAY. WEATHERS GRAYISH-ORANGE: CLAYEY; 
--n:LCAREOUS: THINLY LAMINATED: MODERATELY WEATHERED: 

OCCASIONAL HEMATITE-STAINED SILTSTONE NODULES. 
GRADES TO SLIGHTLY WEATHERED AT 16.6' 

C.2'. MOOERATHY oEATHEREO. LII'ONIT£-STAIN£0. ZONE FROM 17.6' 

GRADES UNWEATHERED FROM 23.8 1 

OCCASIONAL 0.05' TO C. I' PALE BROWNISH-GRAY NODULES GRADE IN 
AT 28. 6' 

SHALE: MEDIUM GRAY: VEPY CALCAREOUS: THINLY LAMINATED: 
--m!MEROUS FOSSILS ANO FOSSIL FRAGMENTS. LIMESTONE LENSES 

AND NODULES, 

PLATTSI'OUTH ME"BE~ 
LIMESTOtl£: MEOIU~ GRAY TO LIGHT CLIVE GR.AY: SHALEY TO . 
~y 'IE~Y SH!~EY: FCSSILIFERCUS: FINE GRAINED: PINPOINT 

VUGS LESS THA>l 5";: THIN TO THICK BEDDED: OCCASIONAL 0,001' 
TO C,6' I'TERBECS OF SHALE: MEOIU~. GRAY; LOCALLY CLAYEY: 
CALCAREOUS; TH "lLY LAm11ltTEO. 

0.6' CLAYEY SI'ALE LAYER FROM 45,io' 

HEEBNER MEMBER 
SHALE: GRAY ISH•6LAC'\: VERY CARBONACEOUS: THINLY LAMINATED: 
--s:!CASIONAL C.CQI' TO 0.03' ltiTEP.BEOS OF SILTSTONE: PALE 

BROWNISH-GRAY: THINLY LAMINATED TO LAMINAIEO, 
LEAVENWO~TH '~EMBER 

LI~ESTOUE: >•EciUt' G~AY: FOSSILIFEROUS: VERY FINE GRAINED: 
-;:mJ'TOP. BEODEC: 6ASAL 0 •. 8' IS VERY SHALEY; COARSE GRAINED: 

CALCARENITIC UMESTONE. 
SNYOERV I LLE ~EHBE~ 

SHALE: GREENISI'·GRAY: VERY CALCAREOUS: THINLY LAMINATED. 
~CLOSED. CALC ITE-HEALEO FRACTURE FROM 56.o' 
3C C.~£:; FRACTUP.ES <i;Ot·l 56.9' AND 56.o' 
LIME STONE "COULES G~AOE IN AT 60.2' 
30° CLOSED F~ACTUiiES FR0M 60.4'. 60.6' AND 60. 7' 
"5~ CL~SEC '~ACTU~ES WITH PYRITE MINERALIZATION FROM 6l.o·• 
AND 61. ~I 
tlUMEROUS 45° T~ 3C° CPEN FRACTURES FROM 61.~' TO 67."' 

TOROtiTO •!EMBER 
Ll!o!EST~'lE: VEFY LIGHT GRAY; FOSSILIFEROUS WITH FOSSIL 
~ljT EE~S: LC:ALLY SHALEY TO VERY SHALEY: FINE 

GRAIN£~: 0 l!iPOIUT VUGS LESS THAN 5~: THIN TO THICK 
SEC0£0. 

ECRtt;G CC''n.ETEu .>,• 7:.8 FEET ON 11-29·73. 
CAS I~IG USEC T: A OE 0 TH O• e. 0 FEET. 
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~ BORING P-17 2::1 
~ f; 
~ t\ SURFACE EL.EVATION 1106.63 i d 
~ ~ COORDINATES: N 584897.0 E 2807160.0 j: ~ 
" ~~ ~ ~ SYMBOLS DESCRtPrtONS t; z 

p ~--~~~~~~~~--~~--------------~~~ BROWNISH-BLACK CLAYEY SILT (TO·PSOIL) 

LIGHT BROWN AND GRAY SILTY CLAY 

·.:.f ·•~-~SA~~N~~OS;~~~: M!~!f~ERS GRAY ISH-ORANGE TO DARK YELLOW ISH-ORANGE: 
--.rt:'T'77 FINE GRAINED: THIN TO MEDIUM BEDDED: MODERATELY 

WEATHERED, 

GRADES WITH NUMEROUS HIGHLY·WEATHEREO SILTY CLAY LAMINAE 
FROM 9.5' 

OCCASIONAL HEHATI TE·STA I NED NODULES GRADE IN AT 1%.2' 
GRADES WITH INTERLAMINATEO. VERY CALCAREOUS. WELL·CEMENTEO 
SANDSTONE WITH DISTORTED STRUCTURE AND· MEDIUM GRAY SHAlE 
~ROM 12.8' 

HEUHAOER MEMBER 
SHALE: MEDIUM GRAY. WEATHERS GRAYISH-ORANGE: CLAYEY: 
-nLCAREOUS: THINLY LAMINATED: SLIGHTLY WEATHERED: OCCASIONAL 

SILTY SANDSTONE LAMINAE, 
GRADES TO SLIGHTLY'WEATHERED. MEDIUM GRAT SHALE WITH 
OCCASIONAL LIMONITE-STAINED SILTY SANDSTONE LAMINAE FROM 
16.3' 

0.%' VER61CAL OPEN FRACTURE FROM 20.0' 
0.3', 60 OPEN FRACTURE FROM 20. 5' 

GRADES UNWEATHERED FROM 25.0' 

SHALE: .MEDIUM GRAY: vERY CALCAREOUS: VERY CLAYEY: THINLY 
----cAMINATED: NUMEROUS FOSSILS AND FOSSIL FRAGMENTS, LIMESTONE 

·LENSES AND NODULES. 

PLATTSMOUTH MEMBER 
LIMESTONE: MEDIUM LIGHT GRAY: SHALEY TO LOCALLY VERY SHALEY: 
~IFEROUS: FINE GRAINED: PINPOINT TO 0.03' VUGS LESS 

THAN s;;; THIN TO THICK BEODED: OCCASIONAL 0.001' TO 0.7' 
INTERBEDS 0~ SHALE: ~EDIUM DARK GRAY: LOCALLY VERY CLAYEY: 
CALCAREOUS: TRTflt'l' LAMINATED, 

0, 7' CLAYEY SHALE BE'D I'ROM 44, 7' 

0,03' ISOLATED VUG AT 48.3' 

HEEBNER MEMBER 
SHALE: GRAY ISH•BLACK: VERY CARBONACEOUS: THINLY LAMINATED: 
~CASIONAL 0.001' TO 0,02' INTERI!EOS OF SILTSTONE: PALE 

BROWNISH·GRAY: THINLY LAMINATED. ----
LEAVENWORTH ME~BER . 

LIMESTOtiE: MEDIUM GRAY: FOSSILIFEROUS: VERY FINE GRAINED: THIC 
~: BASAL 0.9' IS VERY SHALEY: COARSE GRAINED: 

CALCAR EN IT I C LIMESTONE. 
SNYDERVILLE MEMBER ' 

SHALE: GREENISH-GRAY WITH MEDIUM DARK GRAY MOTTLING ABOVE 
~.~':VERY CALCAREOUS: THINLY LAMINATED: OCCASIONAL 

LIME STONE NOOUL ES 
4~· CLOSED FRACTURE FROM 59,4° 
45° CLOSED FRACTURE FROM 61.2' 
300 OPEN FRACTURE FROM 62. 1° 

TORONTO HEMBER 
LIMESTONE: LIGHT GRAY· VERY SHALEY: ~OSSILI~EROUS: ~INE 
--cmrrntO: THIN TO MEDIUM BEDDED: NUMEROUS GREENISH-GRAY SHALE"'-. ........... 

PARTINGS 
O. I' CtAYEY SHALE LAYER FROM 68.9' 
0.3' VERTICAL OPEN FRACTURE ~ROM 68.9' 

BORING COMPLETED AT' 70.0 ~EET ON 12•5•73. 
CASING USED TO A DEPTH 0~ 7.0 ~EET. 
GROUNDWATER LEVEL RECORDED AT 7.2 FEET ON 12·13-73. Rev •. 0 

WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-35q 
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BORING P-18 
SURFACE ELEVATION 1107.6 

~~ 
COOROINATESo N 58o970.0 E 2807JOo.O 

ii: :l SYMBOl.$ DcSCRtPrtONS 

5 II Jo--~-~-~''' &RGWNISH·BLACK CLAYEY SILT WITH :;;GANICS (TOPSCIL)(SOFT) 

-I 105 13 II 

~ 
P=:J 

9 II 

-I /00 P[] 

r-t 095 

090 f-1· 

'-" 
'080 f-f, 

.... ~, 075 

'070 -/, 

'065 '-li 

-f, 060 

055 -I 

-'/i '050 

-I 045 

'040 -f, 

!-tl 

'030 -II 

52 II 
100/4' II 

SILTY CLAY WITH SOME ORGANICS {STIFF) 

ED GRAY ISH·BRO'oN SILTY CLAY (VERY STIFF) 

I SH·BROWN SILTY SAND 

GRADES WITH TRACE OF CLAY 

PARK MEMBER 
SM~DST~!IE: WEATHERED MODERATE YELLDHISH·BROWN: SILTY: CLAYEY: 

r , ... GRAI!:!D: THIN BEDDED: MODERATELY WEATHERED: INTERBEDDED 
WITH 50~: CLAYEY, SILTY SHALE. 

HEUMADER MEI'<BER 
SHALE: MEDIU~I DARK GRAY. WEATHERED MODERATE YELLOWISH-BROWN 
---,;JOVE 15,6': CLAYEY: CALCAREOUS: THIIlLY LAMINATED TO THIN 

BEDDED: MODERATELY WEATHERED ABOVE 19.6°: WITH OCCASIONAL 
L.ENSES AND LAMINAE'DF SILTY SAtlDSTONE. 

SHAlE: I'<EOIU~ DARK GRAY: CLAYEY: VERY CALCAREOUS: THIN TO 
~IU~ SEODEO: NUMEROUS FOSSILS AND FOSSIL FRAGMENTS, 

LIME STONE LE>ISES AND NODULES. 

PLATTSI'<OUTH MEMBER 
ll>~ESTCilE: ~EDIUM GRAY: FOSSILIFEROUS: FINE GRAINED: PINPOINT
~ESS THAN 1'-: THIN TO MEDIUM BEDDED: INTERBEDDED WITH 

C.COI 0 TC 0.5° LAYERS OF SHALE MEDIUM DARK GRAY; Lnr.~LLY 
CLAYEY: CALCAREO~S; THINL'i""'!J[MINATED. 

0. 5° CLAYEY SHALE LAYER FROM 45,3 ° 
·:,1° CLAYEY SHALE LAYER FROM 46.0° 

VERTICAL OPEN FRACTURE FROH 48.8° TO 5D.0° 

ER ,..EMBER 
SH~LE: GRAY ISH·BLACK: VERY CARBONACEOUS: THINLY LAMINATED: 

~~toe7~~=~g~e~, 0s~ :~,J~y 0c~t~A~i~~~~ OF l!.!:.!lli!!!: PALE 
LEAVENWORTH ~'<EMBER 

LIMESTONE: !~EDIUM GRAY: FOSSILIFEROUS: VERY FINE GRAINED: 
--r!"''1:'r6EDDED: SASAL D.8° IS VERY SHALEY: COARSE GRAINED: 

CALCAREiliTIC LIMESTONE. 
SNYDERVILLE MEMBE~ 

SHALE: LIG~T :LivE GRAY: CLAYEY: VERY CALCAREOUS: THHILY 
---o:MINATED TO THIN BEDDED: WllH OCCASIONAL LIMESTONE LENSES 

. AriD NODULES. 
20g OPEN FRACTURE FROI'< 59.4° 
30 SLICKHISICEC FRACTURE FROM 62.6° 
20° OpEII FRACTL0RE FP.OM 63. I' 
oDg CLAY LINED F~ACTURE FROM 64,8° 
2C OPEN SLICKENSI~EO FRACTURES FROM 65.7°, 66.0', 6o.4' 
AtiD ~7. I 0 

TORONTO ~EMSER 
li~ESTONE: ~IGHT GRAY: ~OSSILI~EP.OUS WITH ~OSSIL ~RAGME•T 
---m>:~INE G~AINED: PINPOINT VUGS LESS THAN s:;: THIN TO 

THICK BEODED: NUMEROUS GREENISH-GRAY SHALE PARTIIIGS ABOVE 
71.: I • 

eORING COMPLETED AT 7~.0 ~EET ON 12·6·73. 
::.:.s HJG ~SED TC· A OE!'TH OF 11.0 F'EET. 
:;.:L'~zo~..-~rr:- '-~'-'E'~ =:-: ... ~cE~ !..T J.. , ~=-=-T r.~1 12·13·73. Rev. 

., .. 
-o: 
:Z::> ... .. .... .. .... cou -z .... '":a "'o l;;z 

WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 
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BORING P-19 
SURFACE EL.EVATION 110!5.7 

COORDINATES, N 584804.0 E 2807046.0 

DESCRIPTIONS 

-I GRAYISH-BLACK CLAYEY SILT WITH ORGANICS (TOPSOIL) 

P[] 

EO BROWN AND GRAY SILTY CLAY 

(HARD) 

UIU -a: 
%::0 ..... cc 
0:..1 
ou -z ..... 
=~ ~z 

/OO ZOO/S" m bii~iif-""l"~-fooRANGE SANOY CLAY WITH OCCASIONAL GRAVEL (HARD) I 

-I 095 

-/, 090 

-/, 085 

080 -/, 

-J, 075 

-II 070 

-I 065 

-1 060 

-II 055 

-I 050 

-f, 045 

-1 '040 

N PARK MEMBER . 
SANDSTONE: WEATHERED 11lCERATE YELLOWISH-BROWN: SILTY: LOCALLY 
~ECUS: FINE TO VERY FINE GRAINED: THIN TO MEDIUM 

BECCEO: 11l0ERATELY TO HIGHLY WEATHERED. 
0,3' VERY CALCAREOUS SANDSTONE LAYER FROM 9.6' 

GRACES WITH 50% CLAYEY, SILTY SHALE LAYERS BELOW 9.9' 

HEUMAOER MEMBER 
SHALE: MEDIUM DARK GRAY. WEATHERED 11l0ERATE YELLOWISH-BROWN 
----n'OVE 17,6': CLAYEY: CALCAREOUS: THINLY LAMINATED TO THIN 

BEDDED: MODERATELY WEATHERED ABOVE 17,6' : WITH OCCASIONAL 
LAMINAE OF SILTY SANDSTONE. 

SLIGHTLY WEATHERED FROM 29.3' TO 30.2' 

SHALE: MEDIUM OAR K GRAY: CLAYEY: VERY CALCAREOUS: THINLY 
-.:J:MINATED TO THIN BEDDED: NUMEROUS FOSSILS AND FOSSIL 

FRAGMENTS. L I HE STONE LENSES AND NODULES. 

PLATTSI1lUTH HEHBER 
LIMESTONE: HEDIUH GRAY: FOSSILIFEROUS: FINE GRAINED: PINPOINT 

10 b.v3' VUGS LESS THAN 51(: THIN TO HEDIUM BEDDED: 
INTERBEDDED WITH 0.001' TO 0.2' LAYERS OF. SHALE: ~ECIUM 
DARK GRAY: CLAYEY: CALCAREOUS: THINLY LAMilliT!tJ, 

0.1' CLAYEY SHALE LAYERS FROM 38.2', 41.3', 42.0' AND 44.3' 

0,2' CLAYEY SHALE LAYER FROM 44,5' 
0.15 1 CLAYEY SHALE LAYER FROM 44.9' 

0.03' CALCITE LINED VUG AT 50.2' 
HEEBNER MEMBER 

SHALE: GRAY ISH•BLACK: VERY CARBONACEOUS; THINLY LAMINATED; 
-rfiTERBEDCED WITH OCCASIONAL C.CI' TO 0.06' LENSES OF 

SILTSTONE: PALE YELLOWISH-BROWN: SLIGHTLY CALCAREOUS, 
45: OPEN PAAC:TURE FROM 53.2' 
VERTICAL OPEN FRACTURE FROM 53.5' TO 54.5' 

LEAVENWORTH MEMBER 
LIMESTONE: MEDIUM GRAY: FOSSILIFEROUS: FINE GRAINED: THICK 
--,mmnJ; BASAL 0.9' IS SHALEY: COARSE GRAINED: CALCAREN·ITIC 

LIME STONE. 
SNYOERV I LLE MEMBER 

SHALE: OLIVE GRAY: CLAYEY: VERY CALCAREOUS: THINLY LAMINATED 
~THIN BEDDED: WITH OCCASIONAL LIMESTONE LENSES AND 

NODULES. 

TORONTO HEHBER 
LIMESTONE: LIGHT GRAY: FINE GRAHIED: THIN TO MEDIUM BEDDED: 
---mTR"'llUMEROUS GREENISH·G~AY SHALE PARTINGS. 

BORING COMPLETED AT 70.0 FEET ON 12·6·73. 
CASING USED TO A DEPTH OF 5.8 FEET. 

Q 
C[ 
II.J a: 
Q 

GROUNDWATER LEVEL RECORDED AT 15,7 FEET ON 12-13·73. 

Rev. 0 

WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-35s 

Log of Boring P-19 
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BORING P-20 
SURFACE EL.EVATION 1106.5:! 

COORD I ••TES' H 5B~BI6. 0 E 2B~7JOJ. 0 

P~·~ I'E~<SEP 
STt:''l : .._,E!TI-E~E~ G~AY ISH·C'I:I.!.!;CE: .t.~/0 ~·"OOERATE VELLO-,..'ISH-

, : Sl~T't': ._:c,:.LLY CALC.:.::I;(('l:'S: r't~:E TC ~·EP.Y r:'lf~E 
GR:OI'~EO: THIU T: ~·EOIUt-' BE'OC·EC: t"C•DEP.ATELY tiEf'.THEREC. 

WEl..L-CE!-tEilTEO. ;·[~V CALCAREOUS S•.,CSTCNE LAYER FROM 7.~• 

TO ~Ri~ES WITM '-:c CLAYEY. SILTY SHALE LAYERS BELOw 10.7 1 

~EU~~nR I!E~ E0 

SHALE, M[:IU'' CARK G~AY. WEAT~EREC ~CERATE YELLO•·.JS"·6ROWN 
~OVE 1'-.!': CL.lY(Y: CALCAREOUS: THINLY LAMINATEC T·: THIN 

BEDDEO: ''O~ERATE~Y WEATHE~E: .\6CV[ 1;.,5•' WITH OCCASIONAL 
LENSES A liD LA I' "lAE OF S I LTV SANCSTDIIE, 

0. l' PALE YELLDWISH-~·~WN L IMESTCNE 1/0DULE FROI' !9.!:' 
SHALE: MEDIUM OAR< GRAY: CLAYEY, VERY CALCAREOUS' THINLY 
---rJr~ISAH~ T~ THI" SEDDEO, NUMEROUS FOSSILS AND FCSSIL 

FRAGMENTS. L I"ESTCUE LENSES AND NODULES. 

PLATTSf"'Jt..'TH ~E~eER 
L.II"ESTC•IE: I'EOIV" (;RAY: F"OSSILIFER~US: FINE GRAINED: THIN TO 
~eEOOEC, OI•!POINT T0 0.02' VUG; LESS THAI/ 5': 

WTER9EC~EO ''IT~ :.001' T~ 0.7' LAYERS OF SHALE: MEDIUM 
CAR< GRAY, ~:CALLY CLAYEY' FOSSILIFEROUS, l:l[!!li."REOUS: 
THUR'r l:.~~~~!TE:. 

0.15' c~:.YE'!' SHALE LAYERS F'P.O•·~ :..;,;• AUD "~.J.• 
0.? 1 CLAY£\' SWAL£ Lt..Y£~ F~O~ "6.~ 1 

C.l~' CL.J.YEY SH:.LE LAVE!= F'P.O~~ L.i.2' 

HEEB•IER MEMBE• 
SHALE: GRAYISH-BLACK: VERY CARBONACEOUS: THINLY LAMifiATEC: 
---;!lTERBECOEC WIT>' (;CCASICNAL C,OI' TO O.Oli' LEIISES OF 

SILTST~'IE: 0 ALE YEL.LDWISH•BROWN: SLIGHTLY CAL.CARECUS. 
L.EAVE~SER 

LIMEST~NE' MECIL'I' GRAY: FOSSILIFEROUS: VERY F"INE GRAINED' 
---nnt'<SEOOE:.: SASAL 0.9' IS SHAL.EY, COARSE GRAINED: 

CAL.CAREIHTIC LI~ESTONE. 
SNYDERV IL.LE ~~E~eE;. 

SHALE: CLI'iE G~AY, :LAVEY, VERY CALCAREOUS, THINLY LAI<it,.TED 
~D~t~~ ~~gc~~6 .~~T~06C~~~~~~~~S~IMESTONE LENSES ANu 
L.OW CO~E PECO\'EPY A•ID ROO VAL.>JES FROM 59.2' TO 79.2' A~E < 
RES~LT OF DRILLI/'G MALFUNCTION AND ARE NOT REPRESENTATIVE OF 
ROCK PROPERTIES. 

UPHR CONTACT ~i' TC~ONTO MEMBER IS If/FER RED 
TORONTO ~E~BEP. 

LIMESTC,.E: LIGHT G~AY: FOSSILIFEROUS WITH FOSSIL FRAG~EIIT 
~FP:E G; .. r:;EC' PI,;PQINT T~ 0.02' VUGS LESS THA• 

~~: THIN TC T~ICK EEDOEO, LOCALLY SHALEY WITH GREENIS~
GRAY SHAL.E PA~T INGS. 
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~~ a!3 SURFACE ELEVATION 

~~ TEST DATA 
<>> a 

§5 a:o a: 
~~ ~~ "'" ~~ ...... a: -.l'-'- ... l.ij q:~ SYMBOLS OESCRIPriONS 

75 

~ 
z 

'r-1030 cQ ... wa.. <t-
~~ Wet 

!5~ 80- ~g~ SHALEY FROM 79.8' TO 81.~' ... iJi<l> 

'r-1025 ~~· 
100 95 

~;::: ..,z 
85- <.>!2 Ul 

r-1020 SHALE; OLIVE GRAY; SILTY; LOCALLY CARBONACEOUS; THINLY 
~~ ~~ 
~~ 

<:>0 

300Lg~~=A~~~~~~tHF~~ML~~~~~E OF VERY FINE CRAINEO SANDSTONE. a a: ...... c<:> 

90 
BORING COMPLETED AT 89.2 FEET ON 12·6·73. 
CASING USED TO A DEPTH OF 7.0 FEET. 
GROUNDWATER LEVEL RECORDED AT 10.0 FEET ON 12·7•73. 
SECOND PIEZOMETER INSTALLED AT AN INTERVAL FROM 7.0 FEET 
TO 50.0 FEET ON 12·7·73. 
FIRST PIEZOMETER INSTALLED AT AN INTERVAL FROM 69.5 FEET 
TD 86.0 FEET .ON 12·7·73. 
P IEZDMETER READINGS ARE PRESENTED ON TABLE 2. 4•31. - . 
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BORING P-21 
SURFACE EL.EVATION 1105.89 
~'::)OROINt..TES: N 584755.0 E 2807132.0 

SYMBOLS DESCRtPriONS 

GRADES WITH 30~; CLAYEY. SILTY SHALE LAYERS BELOW 12-3'· 

GRADES CALCAREOUS BELOW 13. 7' 

HEUMAOER ~•EMHR 
SH~LE: ~EOIU~ CARK GRAY: CLAYEY: CALCAREOUS: THINLY LAMINATED 
--r1:' THitl HCOED: ~<ITH OCCASIONAL LAMINAE OF SILTY SANDSTONE. 

SHALE: MEDIU~ OAR~ GRAY: CLAYEY: VERY CALCAREOUS: THINLY 
---,:-n.l•lATE~ T~ THI': HODEO: \·liTH NUMEROUS LIMESTONE LENSES 

AIID IIODULES. ~~SSILS AND FOSSIL J:'RAG~!ENTS, 

PLATTSMOUTH MEMBEP 
liMESTC>IE: ~ECI~~~ LIGHT GRAY: J:'~SSILIFEPOUS: FINE GRAIUED: 
~liT T: C.OI' VUGS LESS THAN 5•·, T~IN TO MEDIUM BEDDED: 

1tiTERSEDCEC ·.-1TH CCCI' TO 0.5' LAYERS OF SHALE: MEDIUM 
DARK GRAY: lOCALLY CLAYEY: CALCAREOUS: THI!lLYL:Af11NATED. 

0, 5' CLAYEY SHALE LAYER FROM lolo,S• 
0. 15' CLAYEY SHALE LAYE• FROM 1.5,6' 

HEEBNER MEMBER 
SHALE: GRAYISH·BLACY.: VERY CARBONACEOUS: THINLY LAMINATED: 
-·rnTE~BEDDED WITH 0,01' TO 0.0"' LENSES OF SILTSTONE: PALE 

YELLOWISH-BROWN: SLIGHTLY CALCAREOUS. ----
LEAVENv/ORTH MEMBER 

LIMESTONE: ~EOIUM LIGHT GRAY: FOSSILIFEROUS: VERY FINE GRAINED: 
IRICK eEDDED: !'AS~L 1.1' IS VERY SHALEY: COARSE GRAINED: 

CALCARENITIC Li''.ESTOIIE, 
SNYDERVILLE ~EMB£R 

SHALE: OARK GREE~HSH·GRAY GRADING TO GREENISH-GRAY BELOW 59.6': 
---nAYEY: VERY ':ALCAREOUS: THINLY LAMINATED TO THIN BEDDED: 

WITH OCCAS ICNAL LI~ESTONE LENSES AND NODULES. 

TORONTO 'ME~SE~ 
Ll MEST~NE: LIGHT GRAY: F·~SS Ill FEROUS WITH FOSSIL FRAGMENT BEDS: 

FINE GRAitiED: en:PCIIIT VUGS LESS THAN 5:': THIN TO THICK 
BEDDED: ~~~ERCUS GREENISH-GRAY SHALE PARTINGS ABOVE 71,6'. 

SO!'{ lNG C01'1°LETEC !T 77.: ~~ET C~l 12~S·73. 
C.AS uu; USED TC A CIE~T'-' ~·!=' ;, 0 !='EET, 

z 
0 

Ei 
:E a:: 
~ 
0 
< w a:: 
0 

uw -a: 
%::> .. .. .... 
O:..l 
ou -z .... .. ,. 
"'o :;;z 

GR~IJUO\·!!TEe L[','E:.. c~r-o!"E:'f' LT C: 7 ~=='T 'HJ !?~ 13·73. 
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BORING P-22 
SURFACE ELEVATION 1105.61 

COORDINATES: N 58&.7)5.0 E 28072!.].::> 

DESCRtPrtONS 

CLAYEY SILT WITH ORGANICS (TOPSOIL) 

GRACES WITH MJRE CLAY (MEDIUM STiFF) 
LI·GHT BROWNISH-GRAY SILTY CLAY WITH TRACE OF FINE SAND 

(VERY STIFF) 
MOTTLED ORANG ISH· DARK BROWN SANOY CLAY WITH SOME S 1 LTSTONE 

"'-i4-,:r;:;,.,.l.. MEMBER 
·-··~~~~: LIGHT GRAY. WEATHERS GRAY ISH-ORANGE TO DARK 

SH·BROWN: SILTY: GRADES VERY CALCAREOUS BELOW 9. 2 1 
: 

F TO VERY FINE GRAINED: LAMINATED TC THIN BEDDED WITH 
DISTORTED STRUCTURIE: MODERATELY WEATHERED WITH LOCAL HIGHLY 
WEATHERED SILTY CLAY LAMINAE. 

HEUMADER MEMBER 
SHALE: MEDIUM GRAY. WEATHERS GRAY I SH·ORANGE: SILTY: CLAYEY: 

CALCAREOUS: THINLY LAMINATED: MODERATELY WEATHERED: 
OCCASIONAL HEMATITE·STA I NED SILTSTONE LENSES. 

1.0 1 HIGHLY WEATHERED ZONE WITH INTERBEDDED CALCAREOUS 
SANDSTONE LAMINAE FRCM 1o. 7' 

GRACES SL 1GHTLY WEATHERED FROM 15.6 1 

GRADES VERY CLAYEY FROM 22.o 1 

SHALE: MEDIUM GRAY: VERY CALCAREOUS: THINLY LAMINATED: 
----sLIGHTLY WEATHER EO: NUMEROUS FOSS. I LS AND FOSSIL FRAGMENTS. 

LIME STONE LENSES AND llOOULES. 
GRADES UNWEATHERED FROM 31.7 1 

PlATTStfJUTH fiEMBER 

I 

LIMESTONE: MEO IU~. GRAY TO LIGHT OLIVE GRAY: SHALEY TO LOCALLY 
VERY SHALEY: FOSSILIFEROUS: FINE GRAINED: PINPOINT VUGS 
lESS THAN 5~: THIN TO THICK BEDDED: OCCASIONAL 0.001' TO 
0.6 1 INTERBEDS OF SHALE: MEDIUM DARK GRAY: ClAYEY: VERY 
CALCAREOUS: TH INL YL1i!ITNATEO. 

0.6 1 CLAYEY SHAlE BED FP.OM oo.9' 
0.15 1 ClAYEY SMAlE SED FROM 47.8 1 

HEEBNER MEMBER 
SHALE: GRAY ISH·BLACK: VERY CARBONACEOUS: THINLY lAMINATED: 
---ct'CASICNAL O.COI' TO 0.02 1 INTERBEDS OF SILTSTONE: PALE 

BROWNISH·GRAY: THINLY LAMINATED. ----
LEAVENWORTH MEMBER 

LIMESTONE: LIGHT OLIVE GRAY: FOSSILIFEROUS: MEDIUM BEDDED: 
BASAL 1.0' IS VERY SHALEY: COARSE GRAINED: CALCARENITIC 
LIMESTONE. 

SNYDERVILlE MEMBER 
SHALE: GREENISH-GRAY WITH MEDiUM DARK GRAY MOTTLING: CLAYEY: 
--v!RY CALCAREGUS: THINLY LAMINATED: OCCASIONAL LIMESTONE 

NODULES. 
30° OPEN SL I CKEUS I OED FRACTURE FROM 60. 11 

30° OPEN SLICKENSIDED FRACTURES FROM 63.o 1 AND 65.0 1 

TORONTO ~~E!'1eER 
L IMESTO'I~: LIGHT GRAY: LOCALLY SHALEY TO VERY SHAlEY: 
~IFEllCUS >:ITH F~SSIL FRAGMENT BEDS: FINE GRAINED: 

PINPOINT 'lUGS LESS THAN 5%: THIN TO THICK BEDDED. 

uw -a: 
:Z:::> ...... cc 
"'-' cou -z ...... «:a 
"'c t;z 

BORING CO~PLETED AT 75.2 FEET ON 11·30·73. 
CAS I ~G 'Jc;i ED '1':: A CE?TH 0~ S. 0 !='EET • 
GROU"QWATEO I.EVEL ~ECOROED AT 5.3 FEET ON 12·13-73. Rev. 0 
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BORING P-23 
SURFACE EL.EVATION 110!1.3!1 

COO ItO I NATES: N ;81..68&. 0 ( 2807070. ~ 

JACKSOII PARK MEI'BER 

DESCRIPTIONS 

WITH C·RGANICS (TOPSOH.; 

CLAYEY SILT WITH 'ltiE SAND (HARD) 

S~N~STC•:E: wEATHEPS •eDERAn YELL~WISH•@PCwN: SILTY: LCCALLY 
~EC~S: THn; TC MEDIUM BECOEO: "'DERATELY TC HIGHLY 

wEATHERED. 

wELL·CEMENTED. VEP.Y CALCAREOUS SANDSTONE LAYER ;Ro~ Ia, 7' 
TO 11.3' 

GRADES WITH so:: CLAYEY. SILTY SHALE LAYERS BELOW 'I, 3' 

HEUHADER "EMS ER 
SHALE: •EOIU" DA•~ GRAY. WEATHEQEC o·'COERATE YELLO\o/IS~·~PCWN --m UPPER L~': CL·:.YEY: CALCAREOUS: THINLY LAIWIATEO T= THI~ 

BEDDED: SLIGHTLY TO MODERATELY ',;EATHERED: INTER&EOOEO WITH 
OCCASIONAL LAM!t;AE o; SILT'I SAN~STONE. 

60° CLAY LINED 'RACTURE i'ROM 30.5' 

SHALE: "EOIUM CAR~ GRAY: CLAYEY: '.'EOY CALCARECUS: THINLY 
"""""tlMINATE~· T~ T~IN EEODED: WITH >IU~E?'·US ;cSSILS ANC OOSSIL 

.RAGt•ENTS. li,ESTCNE LEIISES ANO >~COULES. 

PLATTSMOUTH MEt<BER .. 
LII'ESTC'IE: "EDIUH LIGHT GRAY: ;osSILI'EROUS: FINE GRAINED: 
~·:T ·:uGS LESS T~AII 1~: THIN TO MEDIUM BEDDED: 

INTERBEODEO "oiT~ v.COI' TO 0.6' LAYERS o; SHALE: MEDIUM 
DARK Gav: CoLC~P.EOUS: LOCALLY CLAYEY: ;os!T!'rr'EPOUS; 
Tlo41NL"' L,:.:.lttiAT~O. 

0. I' CLAYE'f SHALE :.AYE~ ;ROM o2, ;• 

;:).6 1 CLJY£Y SHALt: L.:.Yt:c ~~~""' ws.:• 
0 "' ::LAYEY S~AL£ ~;.YEP. F~CM '-5.:0' 

HEEBNER MEMBER 
SHALE: GRAY ISH•BLACK: VERY CARBCNACEOUS: THINLY LAMINATED: 
--;;'TTH C.OI' TC O.CS' LAYERS o; SILTSTONE; PALE YELLOWISH• 

8RDW": SL ICHTLY CALCAREOUS. ----
LEAVEN>':'RTH 'IEMBE~ 

LIMEST~,;E; ''E~IV~ ~~G~T GOlAY: F'OSSillnROUS: VERY F'INE 
~0: THIC~ EECOED: 2ASAL v.8' IS VERY SHALEY: CCAP.SE 

GRAINED: CALCAqENITIC liMESTONE. 
SNYDEPV ILLE I'E~BEF 

SHALE: GREE" SH·GRAY: CLAYEY: VERY CALCAREOUS: THINLY 
-n;MitiAT!:: T: T"ltl SECDEO: WITH OCCASIONAL LIMESTONE LENSES 

30°A~gE~-;~~mUPE ORC11 oC. o' 

TORONTO ~EMBEP 
LI>'EST~•:;:; CIG~T G••v: 'INE GRAINED: ~IN BEDDED: WITH 
~L'S ~~.C:£~liSH·GRAY SHAL£ PARTINGS. 

SORH!G C:IMP!..ETro !T '~·.::. c-~ET ON 11.;.73. 
CASING USED TC.:. r-:::~r~.: :~ 5.5 F'HT. 

z 
0 ;: 
< 
2 
a: 
0 
II. 

Q 
< .., 
a: 
0 

U"' -cz: 
::::> .... .... 
"'"" ou -z 
~ .. .. ,. 
=~ 

GROUNDWAT:!< ~E'.'El 'E::•CED IC.: rEET ON 12·13·73. Rev. 0 
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BORING P-24 
SURFACE EL.EVATION 1105.13 
COORD I NATES~ ~ 58Z.670. 0 C. 28071 79. 0 

~ ~ SYMBOLS OESCRtPrtONS 

--~-----------------------------OAR~ GRAYISH-BlACK ClAYEY SilT WITH ORGANICS (TOPSOil) 

MOTTlED BROWNISH-liGHT BROWN SilTY ClAY WITH SOME FINE 
SAND 

YEllOW FINE SilTY SAND WITH TRACE OF ClAY 

ft~~iAc'iffii\1 PARK MEMBER 
SANDS11JNE: WEATHERS MODERATE YEllOW I SH·BROWN: lOCAllY 

CALCAREOUS: F'l~lE GRAINED: THIN TO MEDIUM BEDDED: SLIGHTLY 
TO MODERATElY WEATHERED. . 

WEll•CEMENTED. VERY CAlCAREOUS SANDSTONE FROM 9.5' TO 11.1' 

GRADES WITH 50l; SilTY ClAYEY SHAlE lAYERS BElOW 11.6' 

HEUMADER MEMBER 
SHAU: MEDIUM DAR~ GRAY. WEATHERED MODERATE YEllOWISH-BROWN IN 
---o'I'PER I. 6': ClAYEY: CAlCAREOUS: THINlY LAM I NAT ED TC THIN 

BEDDED: WITH OCCASIONAl SilTY SANDSTONE lAYERS: SliGHTlY 
WEATHERED, 

SHAlE: MED I U~ DAR~ GRAY: .ClAYEY: VERY CAlCAREOUS: THINlY 
----o:MtNATED TO THIN BECDED: WITH P/UMEROUS FOSSilS AND FOSSil 

FRAGMENTS. LIMESTONE lENSES AND NODUlES. 

PlATTSMOUTH MEMBER 
UMESTO>IE: MEDIUM liGHT GRAY: FOSSILIFE~OUS: FINE GRAINED: 
~NT VUGS lESS THAN 1~: THIN TO THIC~ BECDED: WITH 

0,001' TO 0.6' lAYERS OF SHAlE: ~EDIUM DARK GRAY; 
FOSS lliFEROUS: CAlCAREDUS~All Y ClAYEY: THINLY 
lAMINATED. 

0.1' ClAYEY SHALE :.AYERS FRO~ 44.2' APlD 44.6' 
0. 15' ClAYEY SHAlE lAYER FROM 46. 7' 
0.6' ClAYEY SHALE lAYER FROM 47.0' 
o. IS' ~lAYEY SHAlE lAYER F'ROM 47.8' 

HEEBNER MEMBER 
SHAlE: GRAYISH-BlACK: VERY CARBONACEOUS: THINlY lAMINATED: 
-;n'TH 0,01' TO O.OS' lAYERS OF SilTSTONE: PALE YEllOWISH-

BROWN: SliGHTlY CALCAREOUS. ----
600 SliCKENS I OED OPEN F'RACTURE FROM 53.6' 

lEAVENWORTH MEMBER 
liMESTONE: HEO IUM U GHT GRAY: FOSS Ill FEP.CUS: VERY FINE GRAINED; 
~ BEDDED: BASAL 1. 1' IS VERY SHAl.EY; COARSE GRAINED: 

CAlCARENITIC liMESTONE, 
SNYOERV illE MEMBER 

SHALE: DARK GREENISH-GRAY GRADING TO GREENISH-GRAY BElOW 65. 5'; 
--rt'AYEY; VERY CAlCAREOUS: THINLY LAMINATED TO THIN BEDDED: 

WITH OCCASIONAL llt'ESTOPIE lENSES AND NODUlES. 
20° SliCKENSIDED F'RACTURE AT 59.8' 
30° ClAY LINED FUCTURES FRO~ 61.8'. 62.5'. 63.3' AND 63.9' 
45° OPEN FRACTURES FROM 65. 7' AND 68. I' 

TORONTO MEMBER 
LIMESTOtiE: liGHT GRAY; FINE GRAINED: THIN TO t'.EOIUM BED~ED: 
--vrT111lUMEROUS GREENISH-GRAY SHALE PART I t/GS, 

BOR lNG COMPlETE:; AT 70.1 FEET ON 11.)0·73. 
CASING USED TO A DEPTH OF 6,C FEET. 
GROUNDWATER lEVEl RECORDED AT 6.9 FEET Dtl 12-13-73. 

Q 
C[ 
LIJ a: 
0 
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BORING P-25 
SURFACE ELEVATION 1102.91 

COORDINATES; N 5&o670.0 E 2807)1).0 

D£5CRIPTIONS 

DARK GRAYISH·SL~CK CLAYEY SILT WITH ORGANICS (TOPSOIL) 

GREEN CLAY wiTH YELLOW FINE SAND WITH TRACE OF SILTSTONE 

PARK ME~BER 
SANDSTONE; WEtTHERS MODERATE YELLOW I S~·EROWN; SILTY; LOCALLY 
--~·::ctl'ifEOUS; FINE GRAINED; THIN TO MEDIUM BEDDED: MODERATELY 

TO HIGHLY WEATHER EO. 
WELL CEHENTED. VERY CALCAREOUS SANOSTCNE LAYER FROM 6.0' TO 
7. 2' 

GRAllES WIT" 50~ CLAYEY. SILTV SHALE LAYERS BELOW 7.7' 

HEUMAOER MEI'Il!ER 
SHALE: MEDIUM DARK GRAY. WEATHERS MODERATE YELLOWISH-BROWN: 
-ctAYEY: CALCAREOUS: THINLY LAM I NAT EO TO THIN BEOOED: 

SLIGHTLY TC MCOERATEL Y WEATHERED: WITH OCCASIONAL LAH I NAE OF 
SILTY SANDSTONE. 

COLOR GRADES n MEDIUM OARK GRAY BELOW 15.0' 

SHALE: HEOIU>< DARK GRAY: CLAYEY: VERY CALCAREOUS: THINLY 
---rJ:MINATED TO THIN BEDDED: WITH NUMEROUS FOSSILS AND FOSSIL 

FRAGMENTS. L IM.ESTONE LENSES AND NODULES. 

PLATTSMOUTH ~E~eER 
LI><ESTONE:.MEDIU~ LIGHT GRAY: FOSSILIFEROUS: FINE GRAINED: 
~0 ~EDIU~ BEDDED: PINPOINT VUGS LESS THAN 5~': 

INTERBEDDED WIT~ 0.001' TO 0.9' LAYERS OF SHALE: HEOIUM 
DARK GRAY: LOCALLY CLAYEY: C~~:•REOUS: THI'fll:'l"""t'AMINATED. 

HEEBNER MEMBER 
SHALE: GRAY ISH·BLACK: VE~Y CARBONACEOUS: THINLY LAMINATED. 
V!'lM"TCAL OPEN FRACTURE FROM 52.6' TO 53,4' 

LEAVENWORTH MEI'Il!ER 
L 11-!ESTONE: MEDIUM LIGHT GRAY: FOSSILIFEROUS: VERY F! NE GRAINED: 
~eEODED: BASAL 0.9° IS VERY SHALEY: COARSE GRAINED: 

CALCARENITIC LIMESTONE, 
SNYDERVILLE MEMBER 

SHALE: OAnK GP.EENISH•GRAY GRADING TO GREENISH-GRAY BELOW 62.0': 
-ctAYEY: VERY CALCAREOUS: THINLY LAMINATED TO THIN BEDDED: 

WITH OCCASIONAL LIMESTONE NODULES. 
~0° OPEN FRACTURE FROH 56.0° 
0.3', 700 OPEN FRACTURE FROM 57.6' 
30° OPEN FRACTURE FROM 58.6' 
20° OPEN FUCTURE FROM 59,lo' 
20g CLAY·LI"ED FRACTURE FROM 62.3' 
400 OPEN F'RACTUE •ROM 63.3' 
30 OPEN F'RACTURES F'ROM 65.3' AND 65. 7' 

TORONTO ME'IBER 
LI><ESTONE: LIG~T GRAY: F'OSSILIFEP.OUS WITH FOSSIL FRAGMENT BEDS: 
--rrnrt:RAINED: PINPOINT VUGS LESS THAN 5~: THIN TO T~ICK 

BEOOED: WITH NUMEROUS GREENISH·f.RAY SHALE PARTINGS ABOVE 
70.8' 

BORING COMPLrTED AT 79.0 FEET ON 12·3·73. 
CASING USED TO A DEPTH OF 5. 0 FEET. 

""' -a: 
"'" .. ... cc 
0:-' 
"'" -z ..... c,. 
~~ 

GROUNOWATE• LE':Ec :;:CROED AT 2.1. FEET ON 12·13·73. 
Rev. 0 
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BORING P-26 
SURFACE EL.EVATION 1104 47 

COORDINATES: N S8o56J.O £ 2807001.0 

uw -a: 
:o:::> .. .. .. .. 
0:...1 
ou -z ..... 

ii: ~ SYMBOLS O~SCRIPTIONS 
":o "'o t;;z 

-----r•O•A•R•K•G•R•AY--IS•H•-•B•LA•C•K--CL•A•Y•E•Y•S•I•L~T·W·I~T•H•O~R~G~A·N•IC~S~(~TO~P~S~C•I•L~)--

HOTTLEO BROWNISH-GRAY SILTY CLAY (HARD) 

ORANGE ~INE SAND WITH SOH£ GRAY SILT 

JACKSON PARK HEHBER 
SANDSTONE: WEATHERS MODERATE YELLOWISH-BROWN: LOCALLY 
~EOUS: ~INE GRAINED: THIN TO HEDIUM BEDDED: HODERATELY 

TO HIGHLY WEATHERED. 
WELL·CEHENTEO. VERY CALCAREOUS SANDSTONE LAYER ~ROH 10. I.' TO 
11,2' 

GRADES WITH 60% HIGHLY WEATHERED CLAYEY SHALE LAYERS BELOW 
11, e• 

HEUMAOER HEHBER 
SHALE: MEDIUM DARK GRAY. WEATHERS MODERATE YELLOWISH-BROWN: 
-nAYEY: CALCAREOUS: THINLY LAMINATED TO THIN BEDDED: 

SLIGHTLY TO MODERATELY WEATHERED: WITH OCCASIONAL SILTY 
SANDSTONE LAMINAE, 
GRADES HEOIUH DARK GRAY BELOW 17,7'· 

SHALE: HEOIUH OARK GRAY: CLAYEY: VERY ~ALCAREOUS: THINLY 
---u;MINATED TO THIJ; BEDDED: WITH HUMEROUS F"OSSILS AND FOSSIL 

~RAGHENTS. LIMESTONE LENSES AND •COULES. 

PLATTSMOUTH HEHBER .. 
LIHESTO>lE: MEDIUM LIGHT GRAY: ~OSSILI~E•OUS: ~IN£ GRA,lEO: 
---nlmfTNT VUGS LESS THAN 1~:: IIITEOSEODEO WITH 0.001' TC 0.6' 

LAYERS 0~ SHALE: MEOIUM QAOK GRAY· LOCALLY CLAYEY: 
~OSS I LIFER!JUS':TH I NLY LAM INA TEO, 

0, 6' CLAYEY SHALE LAYER F"ROM L7. C' 
0.2' CL.AYEY SHALE LAYER FROM 1.7.9' 

HEEBNER HEMBER 
SHALE: GRAYISH-BLACK: VE~Y CARBONACEOUS: THINLY LAHINATEO; 
----;<nH 0.01' TC 0.05' LAYERS 0~ SILTSTOtlE: PALE BROWNISH· 

GRAY: SLIGHTLY CALCAREOUS. ----
LEAVENWORTH HEHBER 

LIHESTCNE: MEDIUM LIGHT GRAY: ~OSSILI~EROUS: VERY ~INE 
-----cl!ll:"mrO: THICK ~ECOEC: BASAL 0.9' IS VERY SHALEY: COARSE 

GRAINED: CALCARENITIC LIHESTO>IE, 
SNYOERV I LLE MEMBER 

SHALE: DARK GREENISH-GRAY GRADING TO GREENISH-GRAY BELOW 61.0': 
-nAYEY: VERY CALCAREOUS: THIIILY LAMINATED TO THill BEDDED: 

WITH OCCASIONAL L IHESTONE LENSES AND NODULES. 
30° CL.AY·L I NED ~RACTURES ~ROM 63.0'. 64.0' AND 64.6' 

30° OPEN ~RACTURE ~ROH 66. I.' 

30° SL ICKENS IDEO ~RACTURE ~ROM 68. 9' 

TORONTO MEHBER 
LIMESTOfiE: LIGHT GRAY: F"OSSILI~EROUS WITH ~CSSIL ~RAGHE•IT 
~FINE GRAIIIEO: THill TO HEOIUH BEDDED: WIT~ ':UMEROUS 

GREENISH-GRAY SHALE PARTINGS ABOVE ?3.6'. 

BORING CC,.PLETEO AT 75.3 FEET ON 12·2·73. 
CASING USED TC· A DEPTH ~·• 7.4 F"EET. 

z 
0 
;::: 
C( ::;: 

~ 
0 
C( 
w 
l5 

GROL•~D\·;ATEO !..EVEL =E':'~~OE~ 9.6 FEET O~l 12·13-73. Rev. 0 
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BORING P-27 
SURFACE ELEVATION 1104.32 

c:~R~INATES: • 58'578.o E 2B0716S.o 

DESCRtPrtONS 

DARK GRAYISH-ELAC< ClAYEY SILT 1-:ITH ORGAtiiCS (TOPSOIL} 

... ~~=-l LIGHT BReWN!SH-GRAY SAilDY SILT WITH TRACE CF CLAY (Ht.RD} 

GRADES YELcOW WITH LF.:;S CLAY 

.......... ==! .. PAH ~EI'BE~ 
SAI;OSTO•lE: WEATHE~S >'ODERATE YELL0VII SH-SR~I<N F lllE GRAINED: 

LOCALLY CALCARECUS: THIN TO MED I Ul·' S ED"EC: MOOERATLEY TO 
HIGHLY WEATHE,ED. 
GRADES SILTY "ITH 50~; INTERBEDDED CLAYEY SHALE LAYERS 
BELOW 10, 5' 

HEUI'ADER HEP'BER 
SHALE: MEDIU~ DAP.~ GRAY. WEATHERS MODERATE YELL0111SH-PRGWN: 
---ct"AYEY• CALc••EOUS: THINLY LAMIUATEO: SLIGHTLY TO 

HOOEDATELY ;JEUHERED: WITH OCCASIO,.AL SILTY SANDSTOIIE 
LAHit;At.. 

0.2'. 70° OPEN. LIMONITE-STAINED FRACTURE FROM 25.2' 
0.6'. VERTICAL. OPE". LIHONITE·STAINED FRACTURE FROM 26.0' 

GRADES u:,,1EATHEREC BELOW 30. 8' 

SHALE: HEDIUI'. DAR~ GRAY• VERY CALCAREOUS: CLAYEY: THINLY 
--rl!iM INA TED TO TH I o; BEDDED: NUMEROUS •os S I LS AND FOSSIL 

FRAGMENTS. L IMESTC!IE LENSES A~C llO.OULES. 

PLATTS~'OUTH "EMBER 
LIMEST·~I:E: ME"IW< LIGHT GRAY: FOSSILIFEROUS: FINE ~RAINED: 
~llT VUGS LE!S THAN 1~<: THIN TO THICK BEDDED: 

INTER~EODED WITH 0.001' TO 0.6' LAYEP.S OF SHALE: HEDIUH 
DARK GRAY· CALC~REOUS: FOSSILIFEROUS: THIN!"''"'!ll"MINATED. 

0.2' SHALE LAYER FROI'. 44,6' 

0, 6' SHALE LAYER FFOt• i. 7. I' 
0.2' SHALE LAYER FRO"- 1.7.9'· 

HEEBNER MEMBER 
SHALE: GRAYISH-BLACK: VERY CARBOtiACEOUS, THINLY LAMINATED: 

-m~, Cs~:~JE/ci~~A~:6~~: OF~: PALE BROWNISH· 

LEAVENWORTH MEMBER 
LII'ESTOtlE: I'EDIL'M LIG~T G~AY: FOSSILIFEROUS: VERY riNE 
~0: THIC~ SEOPEO: BASAL 1.2' IS VERY SHALEY: COARSt 

GRAINED: CALCARENITIC LIMESTONE, 
SNYDERVILLE MEMBER 

SHALE: CARK GREEiliSH·GRAY GRADitiG T~ GREENISH-GRAY BELOW 
"'t;.;.S': CLAYEY: 'IERY CALCAREOUS: THIIlLY LAMINATED TO THit: 

BEDDED. 

30° CLOSED FRACTURE rRQM 63.8' 
45° SLICKENSIDED FRACTURE FROM 64.2' 

20° CLOSED FRACTURE ;~.OM 66, 7' 

TCRONTO >'EMBF.R 
LI~ESTONE: LIGHT <.RAY: FCSSILIFEROL'S WITH FOSSIL FRAGMENT 
~!'HIE GRAitlED: THIN TO THICK BEDDED: WITH NUMEROUS 

GREEtliSH·GRAY SHALE PA~TINGS ABOVE 63.0' 

...... -a: 
:Z:::> .. .. 
cc .,_, 
ou -z ..... .. ,. 
"'o :;;z 

Q cr w c: 
0 
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BORING P-28 
SURFACE EL.EVATIO" 1103.58 
COORDIHAt£$; H 58o60).0 E 280n47.0 

DESCRifl'T'IONS 

!SH•SLACK ClAYEY SILT WITH ORGANICS [TOPSOIL) 
EO BROWNISH·GRAY SILTY CLAY 

MOTTLED ORANG ISH-GRAY S II. TY SAND WITH TRACE 01' CLAY 

PARK MEM8ER 
SANDSTONE: WEATHERS I'OOERATE YELLOW I SH·SROWN: I' l NE GilA I NED: 

IRIN To MEOIUH 8£00£0: MODERATELY TC HIGHLY WEATHERED. 

GRADES WITH SOl; C\.AYEY SHALE LAYERS BELOW 10,0' 

HEUHAOER MEMBER 
SWALE; MEDIUM OARK GRAY. WEATHERS MCOERATE·YELLOWISH·BROWN: 
---rt:AYEY: CALCAREOUS: THINLY LAMINATED: SLIGHTLY TO 

MCOERAT!LY "'UTHEREO: WITH OCCASIO"Al LAMINA£ OF FINE 
GRAINED SilTY SANOSTOtiE. 
COLOR G~ADES TO f'!EDIUM OA~K GRAY AT 16.6 1 

SHALE: I'IEDIUM OA~K GRAY: CLAYEY' VE~Y CALCAREOUS: THINLY 
-.:AMINATED TO THU: SEDD£0, WITH >lUMEMUS FOSSILS AND FOSSIL 

FI\AGMENTS. L !HESTON[ LENSES AND tmDULES, 

PLATTS!()IJTH ME!-i8EI\ 
LIMESTONE: MEOIUI-' liGHT GRAY: FOSSILIFEROI.IS: I'INE GRAINED: 
---;rrms'!flNT VUGS LESS THAN 5"': OCCASIOtlAl C,O\' TO 0.4' 

INTERBEDS OF SHAl£: "EDIUM DAA~ GRAY: lOCALLY CLAYEY: 
FOSSIL IFEROUS"i'TlrrNLY lAMINATED. 

0,2 1 CLAYEY S~AI.E I.AY£° F~OM 41.l.' 
0,1$ 1 CL~YEY SHALE LAYEP. FR~~ u],S' 
0, I' CLAYEY SHALE LAY!;~ FR~~ "". 7' 
VERTICAL OPEN FUCTURE F~OM !.1.,4' TO !.5.4' 
o. t, • SHALE LA YEP. ='~0~ ~6. 3 1 

VEniCAL OPEN I'RACTURE FROM 47.3' TO •9.3' 

IIEESNER MEI!BER 
SHALE: GRAY ISH·SLACI(: VERY CARSONACEOUS: THINlY LAMINATED: 
-.rTTH OCCASIONAl INTERBEDS 01' SILTSTO~IE: PALE BROWNISH• 

GRAY: CALCAREOUS. ----
LEAVENWORTH MEMBER 

LIMESTONE; MEDIUM UGH'! G~AY: VERY I'INE GRAINED: FOSSILIFEROUS 
iRitK SEODED.; SA SAL I.:' IS CCARSE GRAINED: VERY SI!ALEY: 
CALCAR EN IT IC L I HESTON£. 

SNVDERV ILL£ MEMBER 
SHALE; HEDIUM OAR~ GRAY GRADING TO GREENISH-GUY BElOW 
-.;'1!,8': CLAYEY: vERY CALCAUOUS: TH INt Y LAMINATtC TO THIN 

BEDOEO: WITH OCCASIONAL liMESTONE LENSES AND IIODUlES, 
lls0 CLOSED FRACTURE !'ROM ~2.9 1 

20° SliCKEIISIDED CLOSED I'UCTURES FROtl 66.9'. 67.1 1 AND 
67.5 1 

TORONTO MEMBER 
LIMESTONE: liGHT GPAY: FCSSILIFEPOUS WITH I'OSSil FRAGMENT 
~FINE GRAINED: PJSPOitJT n C.OI' 'lUGS lESS THAN~.: 

THHI TO THICK BEDDED: \.liT!< NUMEROUS GREENISH-GRAY SHALE 
PARTINGS ABOVE n.:•. 

..... _ ... 
"'"' ...... .... ....... 
"''"' -z ..... 
"'::a "'o ;;z 

Q 
ct 
UJ a:: 
0 

I 

SOR mr. C~ ~IPL £TEO AT 75. 0 I' EEl 0 II 1 1 ·l· 73. 
CASING USED TO A DEPTH OF 5,; FEET. 
GMUND\VAHR IPJn ~ECn~DEO AT '-.6 FHT ~·1 !?-"·" Rev. 0 
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BORING P-29 
SURFACE EL.EVATION 1101.19 

COORDINATES: N ~6o5B7.0 E 2807)61.0 

.., ... 
-a: 
""" .. .. 

~ ~ SrMBOLS OESCR/PriONS 

cc 
G:-' c:ou -z ..... C:z a:o 
i;;z 

~y-----~~~~~~~~~~~~~~W~IT~H~OR~G~A~N~I~CS~(~T~O~PS~O~I~L~)----~--~--~ 

oiOOf-----l ~TTL EO ORANG ISH· BLACK F !tiE SILTY SAND WITH TRACE OF CLAY 
GRADES WITH GRAY ISH· BROWN 

SANDS;~:~, M!~:~~E~ED ""DE~ATE YELLOWISH·B~aw( TO DARK 
~ISH·O~AliGE: SILTY·. F I tiE GRAINED: LOCALLY CALCAREOUS: 

THIN· TO ,.£01UI: eEOCED: I'!ODERATELY TC HIGHLY WEATHEREC, 
WELL-CEMENTED. VERY CALCAREOUS SANDSTONE LAYE~ FROM l..3' TO 
... 5' 

GRADES WITH So:; CLAYEY, SILTY SHALE LAYERS BELOW 5.8' 
HEUMADER MEMBER 

SHALE: MEDIUM DARK GRAY. WEATHERED LIGHT OLIVE GRAY ABOVE 
--ri.S': CLAYEY: CALCAREOUS: THINLY LAMINATED TO TH!tl BEDDED: 

MODERATELY WEATHE~ED ABOVE 11.5': WITH OCCASIONAL LENSES 
AND LAMINAE OF SILTY SANDSTONE. 

GRADES UNWEATHER EO BELOW 2 I. 0' 

SHALE: MEDIUM DARK GRAY: CLAYEY: VERY CALCAREOUS: THINLY 
--,;J:MINATE~ T~ THIN BEDDED: NUMEROUS FOSSILS AND FOSSIL 

FRAGMENTS. LIMESTONE LENSES AND NODuLES. 

PLATTSMOUTH MEMBER 
LI~ESTONE: "EDIUM GRAY: FOSSILIFEROUS: FINE GRAINED: PINPOINT 
---vurr-t:ESS THAN 5•., THIN TO MEOIU~ BEDDED: INTERBEDDED WITH 

O.OCl' TO 0.5' LAYERS OF SHALE: MEDIUM DARK GRAY: CLAYEY: 
CALCAREOUS: TH INc'; ~AM I NAT!IJ."" 
0.1' CLAYEY SHALE LAYERS FROM l.C.9'. 41.2' AND 43.4' 
0. 5 1 CLAYEY SHALE LAYER FROM 43,8' 

HEEBNER MEMBER 
SHALE: GRAY ISH-SLACK: VERY CARBONACEOUS: THINLY LAMINATED. 

LEA~RTH HEMBE~ 
LIMESTONE: MEDIUM GRAY: I'OSSILII'ERCUS: VERY I'INE GRAINED: 
---rFfTtli'BEOOEO: BASAL 1.1° IS VERY SHALEY: COARSE GRAINED: 

CALCAR EN I TIC LIMESTONE. 
SNYOERV I LLE ME~IBER 

SHALE: OLIVE GRAY: CLAYEY: VERY CALCAREOUS: THINLY LAMINATED ...... ,.ll ... TIIIN BEDDED: WITH OCCAS IDNAL L I HESTON£ LENSES AND 
NODULES. 

50° OPEN SLICKENSIDED FRACTURE I'ROM 59. 7' 
30° CLAY-HEALED FRACTURE I'ROM 61.6' 

TORONTO MEMBER 
LIMESTONE: LIGHT GRAY: FCSSILII'EROUS: I'INE GRAINED: THIN TO 
~ BEDDED: WITH NUMEROUS GREENISH-GRAY SHALE PARTINGS 

AND LAYERS. 

BORING COMPLETED. AT 69.3 I'EET ON 12-6·73. 
CASING USED TO A rEPTH C·F 4.0 F'EET. 
GROUNDWATER LEVEL RECORDED AT 1.0 FEET ON 12-13•73. 
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BORING P-30 
SURFACE EL.EVATION 1103.4 

COORDINATES• N 584479.0 £ 2807146.0 

OESCRIPT!ONS 

""' -a: 
%:::0 .... cc 
0:-' .,., 
-z .... •:. a:o 
~z 

~ ~--~-------------------------------------~~--~ OAR~ GRAYISH-BLAC~ CLAYEY SILT WITH ORGANICS (TOPSOIL) 

10 II DARK BROWNISH-GRAY SILT WITH-SILTSTONE CLAY 

1IJ 
70 II 

YELLOW SILTY SAND WITH SOME SILTSTONE FRAGMENTS 

PARK MEMBER 
SANDSTONE: WEATHERS GRAY ISH-ORANGE: VERY SILTY; VERY 

CALCAREOUS; FINE TO VERY FUIE GRAINED: LAMINATED TO THIN 
BEDDED WITH DISTORTED STRUCTURE: "ODERATLEY WEATHER ED wITH 
HIGHLY WEATHERED SILTY CLAY LAMINAE. 

HEUMADER MEMBER 
SHALE: MEDIUM GRAY. WEATHERS MODERATE YELLOWISH-BROWN; CLAYEY; 
---rlLCAREOUS: THINLY LAMINATED: MODERATELY WEATHERED: 

OCCASIONAL MODERATE BROwN SILTSTONE ltlTERBEDS, AllD 
HEMATITE-STAINED CONCRETIONS. 
GRADES TO SLIGHTLY WEATHERED AT 17, 5' 

30° OPEN FRACTURE FROM 18.5' 

GRADES UNWEATHERED WITH OCCASIONAL LIMONITE STAINED 
HOR IZDNTAL PARTUIGS FROM 28. 5' 

SMALE; MEDIUM GRAY: VERY CALCAREOUS: VERY CLAYEY: THIIILY 
-o;MINATED: FOSSILS AND FOSSIL FRAGIIENTS. LIMESTONE LEIISES 

AND NODULES. 

PLATTSMOUTH MEMBER . 
LIMESTONE: MEDIUM GRAY TO LIGHT OLIVE GRAY: SHALEY TO LOCALLY 

V£RY SliALEY: FOSSILIFEROUS: <tNE GRAINED: ?":POINT VUGS 
LESS THAN 5'': THIN TO THICK BECDEO: OCCASIONAL 0.001' TO 
0.5' INTERBEDS OF SHALE: MEDIUM GRAY: LOCALLY CLAYEY: 
CALCAREOUS: TH INLY-um-NATED. 

0.5' CLAYEY SHALE BED FROM <.8.!.• 
O. I' CLAYEY SHALE LAYER FROM 49.3' 

HEEBNER MEMBER 
SHALE: GRAYISH-ALACK: VERY CARBONACEOUS: THINLY LAMINATED: 
---ctCASIONAL 0.001' TO 0.05' INTERBEDS OF SILTSTONE: PALE 

BROWNISH-GRAY: THINLY LAMINATED TO THIN~ 
LEAVENWORTH MEMBER 

LIMESTO~E: MEDIUM GRAY: FOSSILIFEROUS: VERY FINE GRAINED: 
A£010A BEDDED: BASAL 1.0' IS VERY SHALEY; COARSE GRAINED; 
CALCAR EN I TIC LIMESTONE. 

SNYDERVILLE MEMBER 
SHALE; GREENISH-GRAY WITH MEDIUM DAR~ GRAY MOTTLING: VERY 
'7=LCAREOUS: THINLY LAMINATED: OCCASIONAL LIMESTONE NODULES. 
30 OPEN FRACTURES FROM 62.2', 63.7'. 64,0', 64.3'. 65.3' AND 
65.9' 

45° OPEN SLICKENSIDED FRACTURES FROM 66.3'. 6;,1• AND 68.1' 
0.5' BROKEN ZCNE WITH VEF.TICAL OPEN FRACTURE FP.OM 67.:.• 
0.9' CLAYEY S~O~EN ZONE WITH NUMEROUS 45"TO VERTICAL OPEN 
FRACTURES FROM 63.2' 

TORONTO MEI'BER 
LII'EST~·IE: LIGHT GPAY: FOSSILIFEROUS WITH FOSSIL FRAGMENT 

c <DS: LOCALLY SHALEY TO VERY SHALEY: I' I NE GRAINED; PINPOINT 
VUGS LESS THAN 5~': THill TO THIC~ BEDDED. 

BORING COMPLETED AT 7~.0 FEET ON 12-2-73. 
CASING USED TC ~ OE•TH OF 5.5 FEET. 
GROUtiCWATE•. LEVEL ;ECnROEO AT 7.C FEET';!/ 12-13-73. 
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BORING P-31 
SUIIF&CE EL.EV&TION 1102.7 

COOitDIN~TES: H 5840.78.0 E. 2807247.0 

OESCRtPrtONS 

..... _ .. 
== ... .. cc ...... .... -z .. ... c,. 
'"o 
== PC:a ~~~...,...---------------- t---,--1 

OARK GRAYISH•BLACK CLAYEY SILT WITH ORGANICS (TOPSOIL) 

-1 /()() {I ~TTLEO CRAYISH•BROWN SILTY CLAY WITH TRACE OF FINE SAND 

_1
119 

11 ~"'!'! ..... ".!!!o~Y£L~t:~~-GRAY SILTY SAND WITH TRACE CF CLAY 

-t 095 

-A '090 

-A '085 

-A '080 

'075 -A 

-A '070 

-A '065 

-ti '060 

1055 h 

f-A '0.50 

'04.5 ~ 

H '040 

H '035 

HEUMADER MEMBER 
SHALE; MED IUH DARK GRAY. WEATHERED MODERATE YELLOW ISH·BROW)I 
~OVE 1~.2': CLAYEY: CALCAREOUS: THINLY LAMINATED TC THIN 

BECOEO: ·•=OE~!TELY WEATHERED ABOVE 1~.2'; INTERBEDDED WITH 
OCCASIONAL L.ENSES AND LAM INA£ OF SILTY SANDSTONE. 

SHALE: MEDIUM OAR~ GRAY; CLAYEY: VERY CALCAREOUS: THINL.Y 
-o:MINATED TO THO: BEDDED: WITH NUMEROUS FOSSILS AND FOSSIL 

FRAGMENTS. Ll HESTON£. LENSES ANO NODULES. 

PLATTSMOUTH MEMBER 
LIMESTONE: LIGHT GRAY; FOSSILIFEROUS: FINE GRAINED: PINPOINT 
--nl!:S""t:£SS THAll 5~.: THIN TO MEDIUM BEDDED: INTERBEDDED WITH 

O.COI' TO 0. 7' LAYERS OF SHALE: HEOIUM DARK GRAY; LOCALLY 
CLAYEY: CALC~~EOUS: THINLrt;n:!INATED. 

0, I' CLAYEY SHALE LAYE~ FROM 4Jo,O' 

0.7' CLAYEY SHALE LAYER FROM 46.4' 
C. IS' CLAYEY SHALE LAYER FROM 47.3' 

HEEBNER MEMBER 
l2!.!• GRAY ISH•BLACK; VERY CARBONACEOUS; THINLY LAMINATED. 

L.EAVENWORTH ME1<8EA 
LIMESTONE; MEDIUM GRAY; FOSSILIFEROUS: VERY FINE GRAINED; 
~aEODED: BASAL 1,2' I~ SHALEY; COARSE GRAINED: 

CALCAREN I TIC LIMESTONE. 
SNYDERV ILL£ MEMBER 

SHALE; OLIVE GRAY; CLAYEY; VERY CALCAREOUS: THINLY LAMINATED 
--w THIPI BEDDED: WITH OCCASIONAL L.IMESTOIIE LENSES AND 

NODULES. 

30° CLAY LINED FRACTURES FROM 62.3' AND 62. 7' 

TORONTO HE~B ER 
L.IMESTCNE: LIGHT GqAY; FOSSILIFEROUS WITH FOSSIL FRAGMENT 
~F"INE GRAINED: SHAL.EY: THIN TC HEDIU" BEDDED. 

Cl 
C( 
1.1.1 
c:: 
0 

BORING COMPLETED AT ~9.& rtET ON 12·7•73. 
CASING USEC TO ! DEPTH OF 5.0 FEEt 
GRCUIIOwATEP LEVEL RECORDED AT 1.,7 FEET CN 12·13·73. Rev. 0 
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1-/ 
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f-lj '060 
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97 

-1 
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!i a:: 
~~ 
"~ 
16 

13 
. .:!..14 

IOG'I" 

~--~ '040 
!3 

1-. 1035 

1030 -· 
98 

1-1025 

BORING P-32 
SUII'AGE ELEVATION 1101.21 

tOOIDIMTU' N 58•102.0 [ 2107207.0 

IJESCIIIII'TIDNS 

DARK GAAYISH-~LACK CLAYEY S IL wiTH ORGANICS 
LIGHT BlOWN CLAYEY SILT Wlnt TRACE 0~ FINE SAND 

SOME SILTSTONE n&GMENTS 
~Mit MEieER 

SANOSTONE: WEATHERS GRAY ISM·OIANGE ANO ~DERATE YELLOW ISM• 
BROWN: SILT't, ~DCALLY CALCAREOUS' •1Pr[ GRAINED: ntiN TO 
MEOIU" BEDDED, ~DEIATELY TO HIGHLY WEATHERED. 

0.2' VERTICAL OPEN ""ACTUR£ FlO!< 6.•' 
WELL•CEMENTED. vERY CALCAREOUS SANDSTONE LAYER nOM 8. 2' TO 
9.D' 

WUTHEREIJ SANDSTONE LAI'INAE GRADE OUT AT 23.8' 

SMAU, MEDIUM D&l< GRAY, =LAYEY' V[AY CALCAREOUS' THINLY 
----ctloiiiAT[O ~ THIN !EDDED: ·,oTH -~UM[ROUS ~OSSILS AND FOSUL 

f'IIAG)4[NTS. LIP'£STCNE I.[NSES &NO "ODULU. 

wlnt DARK Glt[[NISM·GIAY ..,TTLING: CLAYEY' 
nt1PrLY LAMINATED ~ ntiN BEDDED, Win< 

Lf~SES AND r:COULES. 
FAOP' !9.1'. 60.2'. 60.•' AND 60,6' 

63.1' ANII 63.3' 

!(!liNG C~""LtTEO AT 7!.1 FEET ON 12·1·73. 
:ASING VS~C ~A OEP~ 17r ~.~FEET. 
GaCUIIDW&TER ~EVE!. AECOIDED AT 3.5 FUT :" 12·1•73. 
SECO-tO D I £!'=.,~T!'Q: ltiSTALL£0 :. T AN I_,TEAVAL ~ctOf'l 3. 5 
FEET r~ !1.; •!:ET o•r 12-10•73 • 

I ... 
~ ... 
a:: 
0 

'lAST >ltzOP'[TfO I'ISTALL[D •T AN INTERVAL '110M 65. I 

~mo~ir;:·;~~~~~G~\~~-~~[~:iiTED ,, r•~L• :.•·11. Rev. 0 '-1-L-1~ 
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0 
105 ~--~ 
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-1. '/00 
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15-
-II '090 

20- 75 7~ 
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25-
1080 1-J 

X)- IOC 100 

1075 t-. 
ICO ICC 

35-
1070 1-. 

40- IOC 73 

1-1065 

45-
1060 t-. 

50- 100 100 

11055 1-

55- -1050 

60- 100 · BS 

1-1045 

65-
1-1040 

100 81 

70 

BORING P-33 
SURFACE EL.EVATION 1106.6 

::O"OINATES: "' 5850lt0.0 ~ 28072lt).: 

DESCRIPTION$ 

Pill,__,....;.;.;;::,_;;:_;;;:;..; GUYISM•BLACi: CLAYEY SILT WITH ORGAt:ICS (TOPSOIL) 
PI) MOTTLED SROWNISH·GRAY SILTY CLAY WITH SOME FINE SANO 

~Ill 

I 

PAR~ P"EH8ER 
SANDSTONE: WEATHER EO I'() DERATE YELLOWISH•BRDWN: VERY SILTY: 

C.C~ .. Y "E~L·CH'~!ITEO AND CALCAREOUS: FINE TO VERY •INE 
GRAINED: THI~ TO "ECIUI' BEDDED: MODERATELY TO HIGHLY 
WEATHERED: IIITERBEDDEC WITH ~0~; CLAYEY. SILTY SHALE 
LAYERS, 

HEUHADER Mt,.ER 
SHALE: ~[~lUI' DAR~ GRAY. WEATHERED MODERATE YELLOWISH·BROWN 
--r!OVE 25.0': CLAYEY: CALCAREOUS: THINLY LAMINATED TO THIN 

BEDDED: .-Tr~!EDDED WITH OCCASIOIIAL LENSES AND LAMINAE OF 
SILTY SANDSTONE. 

45°, OPEN. LIMONITE•STAINED. FRACTURE FROM 2~.9 1 

SHALE: MEDIUI' DAR~ GRAY: LOCALLY CLAYEY: VERY CALCAREOUS: 
~INLY LA"ItiATED T~ THIN BEOOEO: WITH NUMEROUS FOSSILS AND 

FOSSIL FRAGMENTS. LIMESTONE LENSES AND NODULES. 

PLATTSMOUTH M[MaER 
L I HESTON[: HEO fUM GRAY: FOSSILIFEROUS: FINE GRA I NEO: 

PINPOINT 'lUGS I.ESS THAN ~~~: THIN TO THICK BEDDED: 
INTE'•~~DEC WITH C.DOI' TO 0.5' LAYERS OF SHALE: MEOIUM 
DAU GRAY: LOCALLY CLAYEY: CALCAREOUS: THINLY LAMINATED. 

C. I~' CLAYEY SHALE LAYERS FROM 41, 7' AND ~2.2' 
0.$ 1 CLAYEY SHAL£ LAYER FROM lolo, 7 
C. 1 1 CLAYEY SHALE LAYER FROM loS, 5' 

HEEBNER HEHIIER 
l!!!ll: GRAYISH•BLACK: VERY CARBONACEOUS: THINLY LAMINATED. 

LEAVIIIIIIDRTH HEMlER 
LIM!STONE: MEDIUI' GRAY; FOSSILIFEROUS: THICK aEDDED: BASAL 

.•• 9 IS SHALEY: COARSE GRAINED: CALCARENITIC LIHESTDNE, 
SNYDEIIV ILL£ "E"!!E• 

SHALE; OLIVE GRAY: CLAYEY: VERY CALCAREOUS: THINLY LAMINATED 
~THIN BEDDED: WITH OCCASIONAL LIMESTONE LENSES AND 

NODULES. 

20° CLAY LINED FRACTURES FROM 61.2', 62.7' ANO 63.3' 

60° OPEN FRACTURE FPO" 63, 5' 

TORONTO HEMlER 
LIMESTONE: LIGHT G~AY: FINE GRAitiED: THIN TC HEDIUM BEDDED: 
~UI'EROUS GRH,IISH·GaY SHALE PARTINGS AND ~AYERS. 

SOR lNG CC"PL£TEC ~T ~~. D r[[T Oil 12-8· 73. 
CASING USED TO> CPT~ ?r 6.0 rEET. 
GROUNDWATER LEVEl ~[CORDED AT 4.8 FEET ON 12•13•73. 
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~ 
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0: 

0 
1-, 1105 

5-

1100 

10-
13 5 

1095 -. 
15-

1090 -. 
92 92 

20-
100 100 -, 1085 

25-

1080 -, 
98 98. 

30-
100 107'5 100 -. 

35-

107'0 -. 
100 100 

4o-
1065 -. 

45-

1060 -, 
100 100 

50-

-1055 

55-

-1050 
100 90 

6o-
1045 -, 

65-
100 1040 76-

7'0 

• 

BORING P- 34 
SURFACE ELEVATION 1107.1!5 

COOROINATESo N S8o897.0 E 28072.6.0 

DESCRIPriONS 

ISH·SLACK CLAYEY SILT WITH ORGANICS ANO SOME riNE 
(TOPSOIL) 

ORANGE. LIGHT BROWN CLAY WITH r!NE SAND (STirl') 

ORANGE riNE SILTY SAND WITH TRACE or CLAY AND SILTSTONE 

iioolit-!ii'm,. PARK MEMBER 
SANDSTONE' WEATHERED MODERATE YELLOW ISH•BROWN: SILTY, r I NE 

GRAINED: LOCALLY CALCAREOUS: THIN TO MEDIUM BEDDED: 
MODERATLEY TO HIGHLY WEATHERED, 

WELL•CEMEHTEO. VERY CALCAREOUS SANDSTONE LAYERS ~ROM llo, 2' 
TO 11<.8' 

GRADES WITH 7~ CLAYEY, SILTY SHALE LAYERS BELOW 14.8° 
HEUHADER MEMBER 

SHALE: MEDIUI' DARK GRAY. WEATHERS DUSKY YELLOW TO .-oDERATE 
--vn.LOW I SH·BROWN: CLAYEY: CALCAREOUS: THINLY LAM I NAT EO TO 

THIN BEDDEC: MODERATELY TC SLIGHTLY WEA'I1!EREO: WITH 
OCCASIONAL LAMINAE OF SILTY SANDSTONE, 

COLOR GRADES TO MEDIUM DARK GRAY ~ROM 22.4' 

SHALE: MEDIUM DARK G~AY: CLAYEY: VERY CALCAREOUS: THINLY 
--o:MINATEO TO THI'I BEDDED: WITH <IU,..EROUS rOSSILS AND rOSSIL 

FRASMENTS. L I:<ESTOPIE LENSES AND NODULES, 

PLATTSMOUTH MEI'BER 
LIMEST~NE: MEOIUJ' LIGHT G~AY: roSSILirEROUS: F'INE GRAil/EO: 
-n!lmNT TO O.C4' '/UGS LESS THAll 0:~: INTERBEDDED WITH 

0,001' TC 0.0:' L~YF.~S :r SHALE: ,..EOIUM DARK GRAY: LCCALLY 
C~.-."'-rY: CALC.1~EQt:s: TH I~IL v-:IP.tNATEO. 

0.1' CLAYEY SHALE LAYER F'ROM ~1.9' 

0.~' CLAYEY SHALE LAYER rROM ~.8' 

O.Olo' CALC'ITE·L IN EO '/UG AT 50. 7' 

HEEBNER MEMBER 
SHALE: GRAY ISH·cLACK: VERY CARBONACEOUS: THINLY LAMINATED: 
~H OCCASIC·.,AL C,;l' TO O.Olo' LENSES OF' SILTSTONE: PALE 

YELLOWISH·o 0 0WN: SLIGHTLY CALCAREOUS. ----
LEAVEHioORTH ~EMBER 

LIMESTONE: ,..EOIUM GRAY: ~OSSILI~EROUS: VERY FINE GRAINED: 
~9ECOEO: 5t.St.L 1.~', IS VERY SHALEY: COARSE GRAINED: 

CALCARENITIC Lll"ESTO::E. 
SNYOERV I LLE MEMBER 

SHALE: OAR~ G;E!~:ISH·~~AY GRADING TO GREENISH•GRAY BELOW 
---;;,0': CLAYEY: 'IE~Y C~LCAREOUS: THINLY LAMINATED TO THIN 

BEDDED: wiTH OCCASIONAL LIMESTONE LENSES AND NODULES. 

20° OPEN ~~ACTU~E <;c,.. ~7. 6' 
20° OPEN F'RACTURES ._~M 61.5'. 61,8' AND 62.1' 

20° SLICKE::SIOEO ~OACTURES ~ROM 60.1'. 65.3' AND 66.9' 

TORONTO ~E,..HR 
LI~ES~'IE: LIGHT G~AY· o'ERY rJNE GRAINED: THIN TO ~EOIU~ 
~' ·.;ITH ':U~E'(CUS G~EENISH·GRAY SHALE PARTINGS. 

BORftiG C=::MPlET£0 J.T 7C.Ct :'££T ~·1 1 ~·5-7:;. 
CASO:G USE~ T::. :t:I'TH ::- 0:.: =~ET. 
GROUNDWATER ~EVEL •E::oOE:> AT 1;,0 °EET Ctl 12·13·73. 
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BORING P-35 
SURFACE EL.EVATION 1103.7 

C~:'R!:II~.-.TES: N 58460).1 E 28070.911.2 

DESCRIPTIONS 

DA~K G~AYISH·EL~CK CLAYEY SILT >11TH ORGANICS ('TOPSOIL) 

'MOTTLED BROWNISH-GRAY SI~TY C~AY (HARD) 

ORANGE F' I tit S~>IOY CLAY AND SOME SILTSTONE FRAGMENTS 

PARK ME~HR 
SA!:Ost·.·:E: ;•EATHEOEC MODERATE YtLLCI<ISH·SROWN: SILTY: F'INE 
--;;;r:rmo: LCCALLY C. ~CAREOUS: TH i" TC MEO IIJM BECCEO: 

~DE~ATELY o£UHERED: TH W TC "EO I UM BEDDED. 
GRADES lilT". 60" CLAYEY. SILTY SHALE LAYERS BE~DW 9.1' 

HEUMAOER ME~ EP. 
SHALE: MEDIUM OAR~ GRAY, WEATHERS MODERATE YELLOWISH-BROWN 
-:!OVE Zl. 7': CLAYEY: CALCAREOUS: THINLY LAMINATED TC THIN 

BEDOEO: o·~~ERlTELY ~EATH£RED ASOVE 2,, 7'; INTERHDDED 
WITH CCCAS IONAL LENSES AND LAMINAE OF SILTY SANDSTONE AND 
LIMESTONE. 

SHA~E: MEDIUM DARK GRAY: CLAYEY: VERY ~ALCAREOUS; THINLY 
--cltMINATED TC T"'ltl BEDDED: WITH NUMEROUS FOSSILS AND FOSSIL 

FRAGMENTS. LIMESTONE LEt:SES ArlO !!COULES, ' 

PLATTSMOUTH ME~BH 
LIMfST:::E: PEOIUf' GRAY; FQSSILIF'EROUS: FINE GRAINED: PINPOINT 
---vtll:!""t:ESS THAN :•; THIN TO THIC SEDOED: INTERBEDDED WITH 

0.001' TC 0.5' LAYERS OF' SHALE: MtDIUM DARK GRAY; LOCALLY 
CLAYEY; CALCAREOUS; THINLV"'DmiNATE:. 

C.l' CLAYEY SHALE L~YEP.S FROM 1.1., I'. ~;,. 5' AND 46,3' 

C. 5' CLAYEY SHALE LAYER FRO" !. 7. I' 
0.1' CLAYEY SHALE LAYER FRO~ !.8.0' 

HEEBNER MEMBER 
~: GRAY ISH·BLACK: VERY CARBONACEOUS; THINLY LAMINATED. 

LEAVENWORTH MEMBER 
Llt·•EST:o!Eo "EOIU" GRAY; F'CSSILIFE~OUS: VERY FINE GRAINED: 
~BEDDED: BASAL 1.0' IS VERY SHALEY: COARSE GRAINED: 

CAL CAP. EN IT IC L I fiE STONE, 
SNYDERV I ~LE ~EMBER 

SHALE: ~LIVE GRAY TC LIGHT OL IVt GOAY: CLAYEY; VERY CALCAREOUS; 
~INLY LAMINATED TC THIN BEOOEO: WITH ~CCASIONAL L IMESTO•E 

LE!ISES AO:O '!COULES. 
VERTICAL.O?E'I ;RACTU~E f'RQM 1>3.~' TC 63.8' 
30° C~AY LINED F'RACTURES F~Of< o•.C', 6'-.3'. 64.S', 61o.8'. 
65. 1' AND 66.C' 

lo5° OPEN SLICKEt!SIOEO ;RACTURE F'00~ ~e.7' 

TORONTO MEMBER 
~: LIGHT G~AY; ;I~IE GRAINED: SHALEY. 

SO~ING COMPLETE<: AT 7G.C. FEET"" 1:·7·73. 
CASit~G L1 S~C T~:. OE=no~ ~;:- ~.C FE~T. 
G;CUf~C'rOATEq LEVtL ~::COR0£0 A'T 3.;:. F'EET ClN 12- 13·73. 
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BORING P-36 
S~IIFACE ELEVATION 1107.1 
COORDINATES: N 58"78.0 E 2807~SO.O 

$YIIIDL$ DESCiti~TIDN$ 

C!AYI='Y SILT WITH OP.GAI/1 

HOTTI.ED ORAMGE AND GMAY CI.AYEY SILT WITH SOME SAND (STIFF) 

GRADES OCR£ SANOY 

.. ... -o: 
:o:::> ...... 
cc 
0:-' .... -z ..... «:a "o =z 

z 
c2 
Xl-c 

SAI.;T~'"E; GRAYISH·ORANGE; CALCAREOUS: "ERY FINE·GRAINED: SILTY, i;~ 
--r;·LlTr'f; "ICACECUS: THIN BEDDED .• ,TH LOCALLY DISTORTED STRUC· CO 

TURE: MODERATELY TO HIGHLY WEATHERED. X.._ 
HEUMADER HEHBER 

SHALE: HED I UH DARK GRAY: CALCAREOUS: LOCALLY CLAYEY: TI<INLY 
--otHINATED wlr" OCCASIONAL THIN CALCAREOUS INTERlAHINAE, 

SLIGHTLY WEATHER£~ TO LIGHT OLIVE·GRAY I<ITH CALCAREOUS lh• 
TERLAHINAE SLIGHTLY oEAT"EREO TO DARK YELLOI<I SH·ORANGE: 
LEACHED TO NON·CALCAREOUS IN UPPER 1.2 °; GRAD lNG TO MEDIUH 
GRAY AND VERY SLIGIITLY WEATHERED BELOW 18,0° 

n.ul' TD O.Oio' HODERATE BROWN CALCAREOUS SILTSTONE CDNCRET IONS 
AT 13,8° AND 13.9' 

GRADES TD SLIGHTLY WEATHERED GRAY ISH..QRANGE BELOW 22.2° 
AND VERY CLAYEY FROH 22.6° TO llo,6° 
GRADES TO MEDIUH DARK GRAY BELOW llo,6° 

)O"OPEN FRACTURES AT 26.8' AND Z7.1o 0 ~ s 
:::E a:: 
0 

SHALE: HECIUH DARK GRAY: VERY CALCAREOUS: SILTY: SANDY: FOSSIL• Ito. 
--rrERDUS: COl' TC 0.07° wEDIUH LIGHT GRAY LIMESTONE CRAIIULE 

NODULES AND LENSES: LAMINATED TO THIN BEDDED WITH DISTORTED 
STRUCTURE. 

PLATTSMOUTH HEHBER 
LIHESTOHE: MEOIUH DARK GRAY: FCSSILIFE~OUS: SHALEY: 'INE•TO 
~-CRAitl£0: T"lll TC THICK SEDDED: •IIIPOitiT VUGS LESS 

THAN~: OCCASIONAL PARTI'IGS AND "'TERBEOS OF SHALE: DARK 
GRAY; FOSSILIFEROUS: LAMINATED "ITH LOCAI.LY Dlm'i!T[D 
STRUCTURE. 

0,2° VERTICAL OPE" '"ACME AT r.;,o• 
'IEDIUH GRAY SHALE SEAMS FROM W.,l' TD W..lo', FROM 
lolo,5° TD o5,0° AND FRCH lo5,2' TD lo5,o 0 

BORING COP'PLETED AT -~.a FEET ON "·l0·71o. 
CASING U~EO TO • :lE?T" OF 11. 5 FEET, 
GROUNDWATER LEVEL r:oT ~ECORDEO. 
PIEZDHETER INSTALLED •T Atl INTERVAL FROH 
lol,C FEET TO o6.S ;'E£T ~" ro.;Q.71o, 
PIEZDI'!TER •EADI•GS ARE •RESENTED ON 
TABU 2.•·31. 
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SYM/IOl.S 

BORING P-37 
SURFACE EL.EVATIDN 1102.5 
COOROIN•TES' N 5SoJ62.~ E 280712o.8 

DESCRIPTIONS 

.... ,~ ~E"'Et.R 

SANDS~~'.E: GRAY IS"·ORANGE TO >I:JDERATE YELLOWISH-BROWN, VERY 
~Rt.I'JEO: CALCAREOL1S: S ILT'V: LOCALLY CLAYEY: MICACEOUS; 

T~IN BEDDED ;.,IT" LOCALLY DISTORTED STRUCTURE; MODERATELY TO 
HIGHLY WEAT"E~EO, 

VERTICALLY FRACnJREO AND BROKEN ZONES WITH FERROHAGNESIAN 
STAINS FROM 7.2' TO 7.4' AND 8.1' TO 8.5' 

HEU~AOER ~f~BER 
SHALE: ~EDIU• r.RAY TO LIGHT 'LIVE-GRAY; CALCAREOUS, LOCALLY 
--'t":!Y£•, T~I•:LY ~A"INATEO WIT" OCCASIONAL THIN CALCAREOUS 

INTERLAHINAE, SLIG"TLY WEATHERED. 
VERY CL.AYEY FRO~ 1 5. 0' TO '7. C 1 

VERTICAL PARTIALLY HEALED FRACnJRE FROM 29.5 1 TO 30.2' 

SWALE 1 MEO I liM GRAY TC LIGHT OL lYE GRAY, VERY CALCAREOUS; S 1 LTV: 
--nNDY1 FOSSILIFE•.OUS: C.OI' TO 0.0"' MEDIUM GRAY LIMESTOIIE 

GRANULES, o:COULES AND LENSES: LAMIIIATEO TO THHI BEOOEO WITH 
DISTORTED HRUCTURE; SLIGHTLY WEATHERED. 

PLHTS>I:JUTH ~E~BER 
LIMESTONE: MEDIUM LIGHT GRAY: FOSSILIFEROUS; SHALEY: FINE·TO 
~-GRAINED, Tf,'" TO THICK BEDDED: PINPOINT VUGS LESS 

THAN 5');, OCCASIO"AL PARTINGS AND INTERBEDS OF SHALE, OARK 
GRAY: FOSSILIFEROUS, LAMINATED '.tiT" LOCALLY DI'S"T'Cr.EO 
STRUCTURE. 

i!~EDIUM GR.AY SHALE SEA~ FROM 47.0' TO 47.5 1 AND 47.8 1 TO 48.0' 

BORING COMPLETED AT •9. 7 FEET ON 5·1-74. 
CASING USED TO A DEPTH OF 15.0 FEET, 

~~m~~mR ~~~mL~gT A~E~~R~~ERVAL FROM 
loli.O FECT TO 49.7 FEET ON 5·1-74. 
PIEZOMETER READINGS ARE PRESENTED 
ON TABLE 2. 4. 31-. 
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BORING HS-1 
SURFACE ELEVATION 1069.53 

COORDINATES: N 582591.5 E 280962].2 

DESCRIPriONS 

GRAY CLAYEY SILT WITH ORGANICS AND ROOTS (TOPSOIL) 

CLAY WITH OCCASIONAL FINE GRAVEL (VERY STIFF) 

BROWN SANOY CLAY WITH NUMEROUS FOSSILS 

GRADES ~RE GRAY ANO CLAYEY (HARD) 

PLATTS~UTH MEMBER 
LIMESTONE; UGHT OLIVE GRAY TO MEDIUM GRAY. WEATHERS GRAYISH· 
~ TO OAR K YELLOW I SH·ORANGE: FOSSIL IFEROUS: LOCALLY 

SHALEY TO 'JERY SHALEY; VERY FINE GRAINED: THIN TO THICK 
BEOOEO: PINPCIIIT TC 0.08° VUGS LESS THAN S~: SLIGHTLY 
WEATHERED ALONG BEOOING PLANES IN UPPER 3.3°; OCCASIONAL 
O.OC01° TO C.5° "TERBEOS OF SHALE: GREENISH-GRAY TO MEDIUM 
GRAY: CALCAREOUS: LOCI.LL Y CLA'I'!Y7'"TH I NL Y LAM I NAT EO. 

NUMEROUS 0.01r ISOLATED VUGS FROM 7.0° TO 7.3° 
0.08° ISOLATED. LII'.ONITE·STAINEO AND VUG FROM 7,!. 0 

0.2° CLAYEY SHALE LAYER FROM 9.8° 
0. I ° CLAYEY SHALE LAYER FRO•. 12.0' 
C.S' CLAYEY SHALE LAYEF. F'~C~~ 13.Z' 
!.SO OPEN SHALE PARTING wiTH PYRITE MINERALIZATION FROM 16.7° 

HEEBNER MEMBER 
SHALE; GRAY ISH-BLACK: VERY CARBONACEOUS: THINLY LAMitiATEO: 
""""'lltCASIONAL 0.001° TO 0.02° INTERBEDS OF SILTSTONE: PALE 

BROWNISH-GRAY: LAMINATED TO THIN BEDOEO.--
LEAVENWORTH MEMBER 

LIMESTONE: MEDIUM GRAY TO LIGHT OLIVE GRAY: FOSSILIFEROUS: 
~INE GRAINED: >'EOIUM BEDDED: BASAL 0.8°, 

GRADES VERY FOSSILIFEROUS ANO VERY SHoi.LEY 
SNYOERV I LLE MEMBER 

SHALE; GREEN ISH-GRAY: VERY CALCAREOUS: CLAYEY: THINLY 
-rJrMINATED. 
30° CLOSED FRACTURE FROM 26.7° 

jcfo m~ ~t:~~~~~:m ~=:g~~~~ ~=g~ iU:: ~6:~: :~gJ?·i~o 
30.6° 
150 OPEN SLIC~ENSICEC •RACTURES FROM 32.!. 0 AND 34.2° 

45° OPEN SLICKEPISICEC >'RACTURE FRO" 35.2° 

TORONTO MEMBER 
L!MESTO'IE: LIGHT GOAY: 'OSSILIFEROUS WITH FOS~IL FRAG•.ENT BEOS: 
~HALEY It; LIPPER 4,2°: FINE GRAINED: PIIIPOINT TO 0.01° 

VUGS LESS T"A!; ;'': THill TC THin EEDOEO: OCCASIONAL C.COI 0 

TO C. ! 0 I"TE~SEDS OF SHALE: GREE~IISH·GRAY: CALCAREOUS: VERY 
CLAYEY: T~I!ILY LAr<rr:ATrr':'"" 
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SHALE: GREEN ISH-GRAY: VERY CLAYEY: SLIGHTLY CALCAREOUS: TH IN~Y t-+-+-+-.. 
~-IINATED. 

SHALE: ,..EOIUf·l O~RK GRAY: CLAYEY: SLIGHTLY CARBONACEOUS: THitlLY 
-clMIN~TED: •IT~ "ITERBEODEO SILTSTONE: MEDIUM DAP.K GRAY: 

SHALEY: Sllr.HTLY CAR~OUACEOU~O~S: LM'itlATE~ TO THW 
BEOOEC: oi!C SA!!CSTC'!E: LIGHT GRAY: SILTY: MICACEO~S: 
SLIGHTLY C~R~; LAMINATED TO THill BEOOEO <liTH 
OIST~~TE:l ST•L'CTVP.E. 

S~'JOSTO!IE •G' AIJO S I L TSTOUE SO:' FROM !;'o. o 0 TO 63.0 ° 

SMIOST~'!E GRACES TO lESS THAN Sl' AT '63.0° WITH ~c~· SH-'lEl 
S I LTSTO:;E 

>;U~ERO~S THI!; LAI-n:;:.E ~F COAL GRACE "'AT 72.6° 

WILL lAMS BURG COI.L SEO 
CC·!L: :Ll.CK: SHALEY THifllY LAt"l~jATED • 
~E: ~-·ECIL!t-: ~AP.:< GRAY: CALCAREOUS: THifiLY LA,...!:;ATED. 
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BORING HS-1 CONT'O. 

SYMBOLS DESCRtPrtONS 

I~ OPEN SLIC~ENSIOEO FRACTURES FRO"· 73.2'. 71,.2' ANC 7'-.5' 

~~~ 5~~~E~L~~~~~~75~or~g=C~~Rr ~R6~·~~: 7?5.2' AND 7S.6' 
AMAZON lA MEMBER 

SHALE: GREEN ISH-GRAY: VERY CALCAREOUS: LOCALLY CLAYEY: THINLY 
---rtMINATEO WITH OCCASIONAL LIME STONE LENSES AND NODULES. 
NUMEROUS 30° TO "5° OOEN AND CLOSE: FRACTURES FROn 79.2' TO 
eo. s• 
LIMESTONE: GREENISH-GRAY: SILTY: SHALEY: r!NE GRAINED: THIN TC 
~BEDOEC. 

IRELAND MEM!ER 
SHALE: GREEN ISH-GRAY: CALCAREOUS: THINLY LAMINATED WITH 
~ASIONAL LIMESTONE NODULES AND THIN LIGHT GRAY SAIIOSTONE 

LAMINAE. 
60° OPEN FRACTURE FROM e4. 2' 
SHALE GRADES TO MEDIUM GRAY AT 84. !' 
0. I' VERT I CAL OPEtl FRACTURE FROM e6. 0' 
PALE BROWN CONCRETIONS GRADE IN AT 97.1' 
SANDSTONE GRADES TO 20' FROM e7.3' WITH eo:: SILTY SHALE 
SANDSTONE 10' AND SILTY SHALE 90~ FROM 90.0' TO 95. 7' 
300 OPEN FRACTURE FROM 93.9' 

30° OPEN FRACTURES FROM 95.2'. 95.~' AND 9£.0' 
NUMEROUS H IGH•ANGLE OPEN FRACTURES FROM 96.0' TO 97. 9' 
SANDSTONE LESS THAN !''AND SILTY SHALE 95)' FROM 95.7' TO 101,0' 

0.5' VERTICAL OPEN FRACTURE FROM 9e.4• 

0, 5' BROKEN ZONE WITH JOO TO 600 .WPEN FRACTURES FROM 99. 5' 

COAL; BLACK WITH MODERATE BROWN INTERLAMINATIONS; SHALEY: 
--rHINLY LAMINATE~. 
0,01' TO 0.05' VERTICAL CALCITE-HEALED FRACTURE FROM 101,0' 
TO 101.2' 
SHALE: MEDIUM GRAY TO DARk GRAY: SLIGHTLY CARBONACEOUS: THI'.LY 
-:tlHINATEO: WITH INTERBEOOED'SANCSTONE: LIGHT GRAY: SILTY: 

SLIGHTLY CARBONACEOUS: MICAC~E GRAINED: THINLY 
LAMINATED TO THIN BEDDED WITH OISTO~TEO STRUCTURE: A::O 
S IL TSTCNE: MED IVM GRA': SLIGHTLY CARBONACEOUS: M ICACEO~S: 
!Jt1'!T!l'l!T!t TO ~EOIUM BEDDED. 

NUMEROUS THIN LAMINAE OF CCAL FRC• 101.4' TO 102,1' 
SHALE 100'' FRO~ 101,1.' TO 103.7' 
0.5 1 GREENISH·C!=I.AY BROKEN ZONE F'R:CI"' 102,1 1 

SANDSTONE 10' AND SHALEY SILTSTONE 90•· FROM 103.7' TO 105.1' 
SANDSTONE GUOES TO 10•: AND SHALEY SILTSTONE 30~,. FROM 105.1' 

BORING COMPLETE:l H 110.0 FEET 0' I 1-17·73. 
CASING USED TO A OEOTH OF 7.0 FHT, 
GROUNOWATE~ LEVEl RECORDED AT 11,2 FHT ON 12·13·73. 
SECOIID •IE:OMETER IIISTALLED AT AN INTERVAL FRO~ 7.D 
FEET TO 2C.O FHT Ct/ 12·21·73. 
FIRST PIEZOMETER INSTALLED AT AN INTERVAL FROM 
JC,, FEET TC 37.C· FEET Oil 12·21·73. 
PI EZDMETER READINGS ARE PRESENTEU 011 TABLE 2. 4- 31. 

uw -a: ::::> ..... cc 
O:.J 
<:>U -z .... C::a a:o 
=>z 

z 
0 

~ 
~ a: 
0 

'"' 
IIJ 
(,) z 
IIJ a: 
~ 
..,j 

Rev. 0 

WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-36a (Sheet 2 of 2) 

Log of Boring HS-1 

• ::: 

D. 
:;) 
0 a: 
c:> 
U) 
Cl 
..,j 
c:> 
:;) 
0 c 

• 

• 



• ::: 
g~ LABORATORY 

TEST DATA 
c, 
"'E 
~~ 

0 
~· • 14..0~ 
~ • 97.6 PC~ 
I . 1722 PSI 

5- l. 0' 
;-: e. s~ 
0 12 s. 8 PCf: 
I • 233 7 PS< 

'0- ~· 
w • zo. s~ 
0 • 10 I. 9 •cr 
I • 2030 •s< 

LL • ~6.8~ 
PL 17.~ 

5- PI I • 29. I~ 
6.0' 
w; 22.6~ 
0 • 96.9 PCF 

0- 2 ,"'1.1 0 • S' 

"o . 15,8~ o.,. • 112.: PCF 

-. 

:5-2. 6.3•~ 

.. 
3 '0- 1-- ~ . .. 

"' 
3. '5- -

• 
a.3 a1o·• 

0-4 

4 5-

'0 

c .... za: c 
"'"' u> 0 a:o a: 
IOIU ...... 

a: 

100 81. 

100 68 

•co " 

100 90 

1-

1-

1-

1-

1-

1-

1-

1-

1-

1-

1060 
P(D 

P(D 

~P(I] 

1055 pill 
rn 

PCD 
1050 

1045 

1040 

1035 

1030 

1025 

1020 

1015 

BORING H$.;,.2 
SURFACE ELEVATION 1063.~ 

COOROINATES' N 582)51.6 E 2809819.6 

DESCRIPTIONS 

MOTTLED BRCWNISH•LIGHT BROWN SILN CLAY WITH SOME 
COARSE SANO 

GRACES MORE CLAYE.Y. 

HEEBNER MEMBER 
SHALE: GRAY ISH· BLACK: VERY CARBOflACEOUS, TH lilLY LAM I NAT EO, 
~CASIOtiAL O.COI' TO 0.2' INTERBEDS OF SILTSTONE, PALE 

BROWNISH-GRAY: LAMINATED TC THIN BEDOEO-.---
LEAVENWORTH MEMBER 

LIMESTONE, MEDIUM GRAY: '!tiE GRAiflEO, MEDIUM BEOOEO, BASAL 
---e:'!!""""fS VERY SHALEY: FOSSILIFEROUS: MEO I UH GR• !PIED, 

UNWEATHERED. 
0.5' CLAYEY SHALE LAYER FROM 13.2' 

SHYOERV I LLE "EI'BER 
SHALE: GREENISH-GRAY WITH DARK GRAY MOTTL lNG, CLAYEY' VERY 
--nLCAREOUS, THINLY LAMI:IUED. 
ISO OPEtl ~RACTCRES AT 16.0' :•:D 17.3' 
300. OPEII. SLICKEtiSIDED •RACTURE FROt< 18.7' 
0.02' LIMESTONE LEoiSE <~OM !9.6' 
)OO OPEII SLIC~E,:SIOEO ••arT··•ES U 20.4'.21.2' AND 22.3' 

TORONTO MEI'BER 
L.IMESTCo:E, GREEtiiSH•GRAY TC LIGHT GRAY: SHALEY TO LOCALLY 
--vr1!'f'!HALEY, <CSS ILIFE•CUS WITH •CSS IL FRAGMEIIT BEDS' 

FINE GRAINED, LAt<INATEC TC THICK BEOOEO: PINPOINT TC 0.03' 
VUGS LESS THAN s•·, OCCASIONAL C.OO I' TO C. I' INTERBEDS OF 
SHAL!, GREE" ISH-GRAY, c•Lc•REOUS, LOCALLY CLAYEY' THINLY 
tJI'lTI:ATED. 

VERY SHALEY FROM 23.6' TO :7.~' 
1.£.•. 9co :)P£~1 F~.:.tTURE e"~:~ 29.3' 
0.2° VERTICAL OPEN FRACTUoE FROM 30.6' 
0.3' BRO~Efl ZONE FROM J I. J' 
VERY SHALEY ='0 ':f'4 n.8 1 T:- 3~.:• 
0.1 1 CLAYEY SHALE L.:.YE;; :-e~c,._ 3'-. 11 

0.02 1 CALCITE·LIN£0 VUC ==-:-~ !:.:• 

SWALE: G~E:•:t~w.~~.:.v :•T~ :'.1::" ';~!IY •.1:-TTtiNG; VERY C!..AYO': 
--n:I!~;LY Ll~·'!t.ATEC. 

SHA!..~: ~"H',!S~ot·~='.lY "A IT'-' :Aol( !='.O.V •"('TTt 1-.:G: VERY CL.O.YEY: 
--r=fi';Lv • .:.:·•• . .:.":"~:: .. !T;..o !'lT!=::::.:EC ~!~;~STC'I£: '.. 1 r.~T "'="AY: 

SLIGHT~'!" :.:.:;:· . .:..:£:=.~: )1~1"': "ICAC~INATEO WITH 
0 I s~::rttD ST~·w ':Tt.;: E. 

SANDST":•;:. ·~· :.·.': s•.·.'r~ 5iol.O.l':. ?(' :-:":'·~ ... !.::!' T':. !.8.'-?' 
o.!.S' ,r:r:c.:.t :=;·. =-~Ar.n.:r:: =-~:-·· -7.:· 

2~~::~~ ~~~;··~;~~ ~~:T~·~~:-i~~:·;Et~~ ·:. . .,;. 
GRC:.;•;:,w.ATt:=: !..LE:. =t:-:~=~£0 .1T ~.: =-EET :•j 1:(· 1 3·i3. 
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BORING HS-'3 
SURFACE ELEVATION 1060.7 

COOROINAT£5: N 58220 •. 6 E 28099,0.0 

DESCRIPTIONS 

M'JUTH ME'"'BE~ 
L lu!'ST~NE: !.. IGHT CLIVE 
~IFEROUS: FINE GRAINED: THIN BEOCEC: PIIIPOINT VUGS 

10'': I'OOERATEL Y \o/EATHEREO TC HIGHLY WEATHERED ALONG 
HORIZONTAL PARTINGS. 

HEEBNER ~<EMBER 
SHALE: GRAY ISH•BLAC~. I-lEATHERS ~ IGHT BRD\o/N TO PALE YELLO\o/ISH· 

BROWN: •JE•Y CARBONACEOUS: TH'"LY LAMINATED: HIGHLY 
WEATHEREC TC CLAYEY SHALE IN UPPER 0.2' GRAOitiG TC SLIGHTLY 
IIEATHEREC AT 5.'': OCCASIONAL 0,001' TO 0.02' INTERBEDS OF 
SILTSTONE: PALE BROIINISH·GRAY: LAMINATED. 

1.!: 0 . .... rst.1, SLIGHTLY WEATHERED FRACTURE F'ROM 3.~ 1 

LEAVENIIORTH "'EMBER 
LIP<ESTONE: LIGHT OLIVE GRAY: FOSSILIFEROUS: FINE GRAINED: 

IAIK 1. .. MEDIUM BEDDED: UNWEATHERED: BASAL l,JI GRADES VERY 
SHALEY ANO MORE FOSSILIFEROUS. 

SNYOERV I LLE MEMBER 
SHALE: GP.EEN ISH·GRAY: VERY CALCAREOUS: CLAYEY: THINLY 
---rlMINATED. 
OCCASIONAL "S0 OPEN AND CLOSED FRACTURES FROM 1~.0 1 TO 17,0' 
LiMESTONE NODULES GRADE IN AT 16,3' 

TORONTO MEMBER 
LIMESTONE: GREENISH•GRAY: VERY SHALEY: FINE GRAINED: THIN 
----aT'I!ITE'D • 

BOR lNG COMPLETED AT 20,5 FEET ON 11·20· 73. 
CASING USED TO A DEPTH OF 2,8 FEET. 
GROUNOIIATER LEVEL RECORDED AT 6.6 FEET ON 12·13·73. 
PIEZO~ETEP. II/STALLED AT AN INTERVAL FROM 2.8 FEET TO 
17.9 FEET ON 12·17·73. 
PIEZCMETER READINGS ARE PRESENTED ON TABLE 2,4. 31. 
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SYMBOLS 

BORING HS-4 
SURFACE EL.EVATION 1057.7 

COORDINATES, N 582011.2 E 2810098 .• 

DESCRIPTIONS 

EY SILT WITH ORGANICS. ANO ROOTS (TOPSOIL) 

.::..:.~mnrrt:Y~WWEEA~~~~~~~H·GRAY: FOSSILIFEROUS: MEDIUM BEDDED: 

HEEBNER MEMBER 
SHALE: MEDIUM DARK GRAY; CARBONACEOUS: THINLY LAMINATED. 
~IGHTLY WEATHERED. 

LEAVENWORTH MEMBER 
LIMESTONE: MEDIUM GRAY: FOSSILIFEROUS; VERY FIIIE GRAINED; 

AEOIOR BEDDED: UNWEATHERED: BASAL 0.5' IS MODERATELY 
WEATHERED. VERY SHALEY AND FOSSILIFEROUS. 

SNYDERVILLE MEMBER 
SHALE: GREEN I SH·GRAY: MOTTLED MEDIUM DARK GRAY: VERY 
-u\.CAREOUS; CLAYEY: THINLY LAMINATED. 
30° OPEN SLICKENSIDED FRACTURES FROM 6.5'. 9.9' AND 10.3' 
30° CLOSED FRACTURES FROM 12.1', 12.4' AND 12,5' 
LIMESTONE NODULES GRADE IN AT 13.5' 
30° OPEN FRACTURE FROM 13.6' 
4r;" OPEN FRACTURE FROM 14,6' 

TORONTO MEMBER 
LIMESTONE: LIGHT GRAY; FOSSILIFEROUS WITH FOSSIL FRAGMENT 

BEDS: SHALEY: FINE GRAINED: THIN TO MEDIUM BEDDED: 
PINPOINT.TO 0.01' VUGS LESS THAN 5,;; OCCASIONAL 0,01' 
INTERBEDS OF SHALE: GREENISH-GRAY: VERY CLAYEY: 
CALCAREOUS: Tl!Tilt:V LAMINATED. 

BORING COMPLETED AT 18.8 FEET.ON 11-21·73. 
CASING USED TO A DEPTH OF 3.8 FEET. 
GROUNDWATER LEVEL RECORDED AT 1.5 FEET ON 12·13·73 • 

uw -a: 

z 
0 

i 
c 
< 
UJ a: c 

Z::> ..... ..... .,_, ..... -z ..... 
..2 
=o 
~z 

Rev. 0 

WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-36d 

Log of Boring HS-4 



= .... ~ 
~ I.ABOitATORY i! zo: 

" ...... 
~ TEST DATA u> 0 

"'E 0:0 0: l• wu 
~ ...... 

~ "' 
"' v 

LO' 
;-: 35.4~; 
~ • 86.4 Pel' 

5- ? " 
~ 36.7~ 

1065 

o • 83.9 Per 90 58 s • 16'- 5 PSI li1IO~ 

/0-
. 
2 

1060 

" ~ .._ 
66 51 1-

15-
1.1. 10"4 

1055 

20-
1050 

2 5- 100 .100 r-1045 

,., 

~ 
;t 

~~ 
~0: 
<::>~ 

~~ SYM60LS 

BORING HS-5 
SURFACE ELEVATION 1069.1 

C:OROINATES: N 58t8P.; E ;,· J256.7 

DESCRIPTIONS 

P=r--r~~----------~~~~~---~~----~ DARK GRAY CLAVE~ SILT WITH ORGANICS AND ROOTS (TOPSOIL) 
.--n......;.::c....~ BROWN CLAY WITH CHERT GRAVEL. (VERY STIF'F) 

ORA"G lSH·BROWtl CLAY WITH CHUNKS (I") or WEATHERED 
"""'~h'!"'!'m!...,,!Tw ~E'::N~TCIIE 

.:...:.:;.,;;wn,;;r' T~ rg~~ < c ~~~~oe~;~.6gA~~~: u~o~~~r i r~~~~~7R Co~:~r ~ SH· 
SHALE': ~Ill£ G>AINEO: THIN TC THICK BEDDED: PINPOHIT TO 
O.C~' Vl'GS LESS THAN :~:: UNI,EATHEREO TC SLIGHTLY WEATHERED 
EXCE'T :.LONG BEDDING PLANES WHERE IT IS I'OOERATEL~ 
WEATHE~EC. 

0.1' HIGHLY ~;EATHEHD ZONE rRO~ 4.5' 
45", OPEN. LII'CiliTE·STAINEO. CLAY·LINEO rRACTURE rRo~ 5.0' 
WEATHERED. Lllo'ON ITE·STA IN EO ZONE ALONG HORIZONTAL PLANES AT 
c: 3 t 5 5 I A~O c: :. I 
c:s•cALCITE LINED VUG FROM 6.9' 

HEEBNER MEMBER 
SHALE: GRAY ISH·BLACK: VERY CARBONACEOUS: THINLY LAMINATED: 
---mGHLY I'EATHE•EC TO LIGHT BROWN CLAYEY SHALE IN UPPER 0.5' 

GRAD IIIG TC SLICHTL Y WEATHERED: OCCASIONAL SILTSTONE 
INTERBEDS. 
GRADES UtJwEATHEREO AT 9. 11 

LEAVENWORTH MEMBEI'. 
LI~ESTONE: ~EDIUM GRAY: FOSSILIFEROUS: VERY FINE GRAINED: 
---n:nt'rBEDO EC. 

SNYDERVILLE ~E~BER 
SMALE: GREE'ISW·GHY WITH MEDIUM DARK GRAY I'OnliNG: CLAYEY: 
---v!'RY CALCAREOUS: THINLY LAMINATED. 

~g~ m~E~R:m;5~E~R~~o~3 i3: 7• 1;Nr 1~~g, 15
"
3

' 
Llt<ESTONE NDCULES GRADE IN AT 22."3' 

TORONTC ~.EMBER 
LI•EST~•E: LIGHT G~AY: FCSSILIFEROUS WITH >USSIL FRAGMENT 
~VERY SHALEY: FINE GRAINED: THIN TC MEDIUM BEDDED: 

PINPOINT TO C.C2 1 VUGS LESS THAN 5~: NUMEROUS 0.001' TO 
0. 0 1' I NTERBEOS OF GREEN I SH·GRAY: CLAYEY SHALE. 

BORING COMPUTE~ AT 27.1 FEET ON 11·21•73. 
CASING USED TC· A OEPTH OF 4. C FEET. 
GRCUNOWATEO LEVEL RECORDED AT 5.8 FEET ON 12· 13·73. 
SECOND PIEZOt<ETER INSTALLED AT All INTERVAL FROM ~.0 FEET 
TC 9.0 FEET Cn 12·11..-73. 
i' IRST P IEZ~METER INSTALLED AT AN INTERVAL FROM 23.5 FEET 
TC 3::..; r:rT Qt: 12·1:.·73. 
PI EZOMET£F. REAO I NGS ARE FOUND ON TABLE 2.4-31. 
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15- l:..Q.' 
LL • 38.2% 
PL • 18.•:: 
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BORING HS-6 
SUIIFACE ELEVATION 1081.!58 

COORDINATES: N 583950.0 E 2810010.0 

DE"5CHIPTIONS 

DARK GRAY CLAYEY SILT WITH ORGANICS (TOPSOIL) 

~ARK BROWNISH·GRAY lfJTTLED SILTY CLAY WITH SOME FINE 
SAND (VERY STIFF) 

MEMBER 
SHALE, WEATHERS GRAY ISH·ORANGE: VERY CLAYEY, VERY CALCAREOUS: 
~INLY LAMINATED: HIGHLY WEATHERED: NUMEROUS FOSSIL 

FRAGMENTS AND L I HE STONE NODULES. 

PLATTSifJUTH MEM~ER 
LIMESTONE: LIGHT OLIVE GRAY. OIEATHERS GRAYISH·ORANGE: LOCALLY 
~TO VERY SHALEY: F"OSSILIFERCUS: FINE GRAINED: 

PINPOINT VUGS LESS THAN ~~' THIN TC THICK BEDDED: HIGHLY 
WEATHERED IN UPPER C.2' GRADING TO SLIGHTLY WEATHERED: 
DCC~SIONAL 0.001' TO 0.5' INTERBEDS OF" SHALE: MEDIU~ GRAY, 
WEATHERS GRAYISH·ORANGE: LOC~LLY CLAYEY~CAREOUS: THINLY 
LAMINATED: ~IGHLY TC MCOEPATELY WEATHERED, 

NUMEROUS LllfJNITE STAINED HORIZONTAL PARTINGS FROM 22.6' TO 
26.4' 
L IMESTDNE AND SHALE LAYERS GRADE UNWEATHERED AT 26,4' 
0.5' CLAYEY SHALE LAYER F"ROM 29.8' 

HEEBNER ~EI'Bn 
SHALE: G~AYISH·BLAC~: VERY CARBONACEOUS: THINLY LAMINATED: 
---m:'CASIO_.L 0.001' TO O.C2' '"TER!ECS OF SILTSTC~E: PALE 

BROWNISH·GRAY: THINLY LAMINATED TO THIN~ 
LEAVENWORTH ~EMBER 

LIMESToNE: I"E~IUM GRAY: FOSSILIFEROUS: VERY •INE GRAINED: 
~BE~OEO: !ASAL :.3' IS .CCA~SE GRAINED. VERY SHALEY. 

CALCARENITIC LIHESTC:;E, 
SNYDERVILLE "E!"!ED 

SHALE: GREE'IISH·G~AY: VERY CALCAREOUS: CLAYEY: THINLY 
--o;I"INAiED. 

GRACES · .. ;tTH ~EDIUI" CARK GRAY "'TTL.,IG FROM 4Z.J' 
J0° JPEN ~R.ACTt.:RES F'AOM •2.S' 1 • ~3. 5' ANO 063.3' 

OCCAS IO,AL L li"EST:"E 'ICOULES GRADE IN AT 47. 5' 
t.~ ~PEN =-~:~:AcTtn:t. Es P":tc,.. ... a.~ • .1t1o sc. e • 
•$" CLOSED ~ .. CTURES •ROM'-8.7'. -8.~'. 49,6' AND ~0.~' 

TORONTO I'EI'BER 
LIHEST:•tto eiGHT GRAY: L:CALLY SHALEY T~· VERY SHALEY: 
~ti"EROUS ~<ITH rOSSIL F•AG~E'IT BEDS: FI"E G•AINEO: 

PINPOINT VUGS LESS THAN 5"": THIN TC THICK BEDDED: 
OCCASI~''AL f\.11!: L:.t1 tt1AE -:F -:LAVEY. G::tE~!USH·GRAY SHALE. 

60°. CLOSEC. ~t,;Y-~EALEO =~ACTWRES F"ROM 55.1' ~NO 55.2' 
GRACES "'ITHOUT Slo4ALE c-oc~ ~5. S' 

GRACES SHALEY FRO~ sa.~• 

BORING c:~PLETEO AT ~2.0 FEET C" :t.z8·73. 
CASING l'St~ T':! OEPTH :F !2.:: ~EET. 
GROUilCWATE~ LE"<EL ~Ec:qOEO AT 13.7 FEET ON 12·13·73. 
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BORING HS-7 
SUIIFACE ELEVATION 1074.Z3 

COOADINATESo N 58)550.0 E 1810170.0 

DESCRIPTIONS 

BLACK CL~YEY SIL I 

UOI -a: 
~: cc 
0:...0 cou -z 
~ .. 
:~ =z 

p-~~t-'=--tsROWNISH·GRAY CLAYEY SILT WITH SOME SAND (VERY STIFF) 

31 
-;, 07'0 

17 

17 

~96 
065 II 

060 I 

-;, 055 

050 -II 

-;, 045 

{()40 

f-1 

030 'r-J, 

'r-li 025 

(GRADES HARD) 

ORANG ISH•IROWN SANDY CLAY WITH SOME GRAVEL (HARD) 

GRADES LIGHT BROWN ISH•GRAY 

MEMIEq 

tN~~A ~~~ ~M~A;~s~H~:A;~g~E~~R~ ~~~~~~EA~~~~~us: 
PLATTSI<JUTH MEMBER 

LIMESTONE: MEDIUM LIGHT GRAY. WEATHERS GRAYISH-ORANGE: 
~IFEROUS: FINE GRAINED• DfNPOINT VUGS LESS THAN !jY., 

THIN TO MEDIUM BEDDED• SLIGHTLY TC HIGHLY WEATHERED ALONG 
SHALE LAYERS, INTERBEDDED WITH SHALE• MEDIUM DARK GRAY, 
LOCALLY VERY ~LAYEY, CALCAREOUS7""TinNLY LAMINATED. 

0.2' CLAYEY SHALE LAYER FROM 13.0' 
0.1' CLAYEY SHALE LAYER FROM 13.4' 
WEATHERING GRADES OUT BELOW 13. 5' 

HEEINER MEHlER 
SHALE; GRAYISH•BLACK: VERY CARBONACEOUS: THINLY LAMINATED: 
--vTTH OCCASIONAL 0.01' TO 0.04° LENSES OF SILTSTONE; PALE 

YELLDWISH·BROWN; SLIGHTLY CALCAREOUS. ----
LEAVEIMlRTH I'EI'!!ER 

LIMESTONE: MEDIUM LIGHT GRAY, FOSSILIFEROUS, FINE GRAINED: 
---nrmr-BEDDED: BASAL D.6' IS VERY CALCAREOUS; FOSSILIFEROUS 

SHALE. 
SNYDERVILLE MEI'I!IER 

SHALE; GREENISH·GRAY: Cl.AYEY, VERY CALCAREOUS; THINl.Y 
---otMINATED TO THIN BEDDED, WITH OCCASIONAl. l.IMESTONE l.ENSES 

AND NDDUL E S. 
3o" CLAY LINED i'RACTURES FROM 3D.3'. 31.3'. 31.6' AND 32.9' 

3o" CLAY LINED FRACTURE FROM 36.4' 

TORONTO MEMBER 
LIMESTONE: LIGHT GRAY: FOSSILIFEROUS WITH FOSS II. FRAGMENT 
-.m!FINE i:RAINED: DI,POINT TO 0.01' VUGS 1r, TC 5'-• THIN 

TO THICK BEDDED: WITH NUMEROUS GREEN ISH.•GRAY Cl.AYEY SHALE 
PARTINGS ABOVE 42.6'. 

VERTICAL. IRREGULAR OPE" FIIACTURE FROM 38.3' TO 41.D' 

GREENISH·GRAY CLAYEY SHALE LAYER FROM 45.4' TO 45.7' 

GREENISH·GRAY CLAYEY SHAl.E LAYER FROM 49.8' TO 50.1' 

BORING COHPLET~ AT 51.0 FEET CN 12·3·73. 
CASING USED .TC A DEPTH OF 10.0 FEET. 
GROUNDWATER LEVEl. RECORDED AT 8.2 FEET ON 12·13·73. 
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BORING HS-8 
SURFACE ELEVATION 1070.6 
COORDINATES: N 582n5.D E 2810688.6 

DESCif/PTIONS 
PCC~~,-~--~o~A·R•K•G•R•A•Y•C•l•A•Y•EY __ S_Il·T--w·,TH--·a·RG•A•N·,·cs--A·ua----~--~---,Ll 

p~ BROWN SILTY.ClAY WITH SOME GRAVEl (SANDSTONE AND 
CLAYSTONE) (MEDIUM STIFF) 

.Jt. PCD GREENISH•GRAY SANDY ClAY WITH FOSSilS (HARD) 

Pl"m~"""" MEM!IER 
liMESTONE: liGHT Oll VE GRAY. WEATHERS GRAY ISH•ORANGE: 
~IFEROUS: lOCAllY SHAlEY: FINE GRAINED: •INDOINT 

VUGS lESS THAN ~.: THIN TO MEDIUM BEDDED: HIGHlY WEATHERED 
IN UPPER 0.5' GRADING TO SliGHTlY WEATHERED BElOW 6.3': 
OCCASIONAl 0.001' TC 0.!;' I•TERBEDS OF SHAlE: MEOIU~ GRAY, 
WEATHERS GRAY ISH•ORANGE: lOCAllY VERY Ct:l'i'!Y: CAlCAREOUS: 
THINlY LAMINATED: HIGHlY WEATHERED. 

SHALE LAMINAE GRADE UNWEATHERED AT 9.2' 
0.1' CLAYEY SHALE lAYER FROI'< 10.8' 
0.5' CLAYEY SHALE LAYER FROM 11.1' 
LIMESTONE GRADES VERY SHALEY FROM 12. 5' 

HEEBNER HEMIIER 
SHALE: GRAYISH•BlACK: VERY CARBONACEOUS: THINlY lAMINATED: 
--cJl:CASIDNAl O.DDI' TO 0.05' O.TERBEDS OF SILTSTONE: PAL£ 

BROWNISH-GRAY: THINlY lAHINATEC TC THIN mrn:---
2.0' VERT !CAl. OPEN AND CLOSED. CAlC ITE·liNED FRACTURE WITH 
PI'RITE MINERAliZATION FROM 19.7' 

lEAVENWORTH HE,.BEP 
liMESTONE: HECIUM GRA• TO liGHT OliVE GREEN: FOSSiliFEROUS: 

?IN£ GKAINED: H[01U1"1 BEOOEO: BASAL 0.55 1 GRADES VER't' 
SHAlEY AIID •eERY FCSS lliFEROUS. 

O.o' VERTICAl OrE•I FRACTURE FROM 21.0' 
SNYDERVILlE MEMBER 

SHAlE: GREENISH•GRAY WITH HEOIUM OARK GRAY P«lTTliNG: 'JERY 
-:-ttl.CAREOUS: ClAYEY: THINlY LAMINATED. 
o5" OPEN FRACTURES AT 23.6'. 2•.2•, 2"·"' AND 2o,6' 
VERY ClAYEY FROM 26.•' TC 28.0' 
0.3' BROKEN <'•tiE FROM 29.0' 

TORONTO MEMBE• 
liMESTONL liGHT GRAY TO GREENISH-GRAY: VERY SHAlEY: "NE 

CAAIN£0: OJtlPOINT TO O.CZ' 'lUGS LESS THAN S~: TMIN TO 
MEDIUM BECOED: OCCASIONAl O.:C~' TC 0,1' INTERBEDS;< 
SHAlE: GREE,IISH·GRAY: CAlCAREOUS: LCCAllY VERY ClAYEY: 
TI!'T1lr'r lAM I NAT ED • 

BORING COI'•lETED AT 3~.! FE~ r•: ''·27·73. 
CASING USED TO A DEPTH OF 5.! FEET. 
GROUNOWAT[R lEVEl RECORDED AT •. I "HT ON 12·13•73. 
SECONO PIF:!"'"'f'i!D ~~~T;.L.l.EO :.T A~l IUT[D.VAL ~qo,.. 2..n ~EET 

TO 9.a FEET :N 11·19·73. 
FIRST PIU~METE~ I'ISTAII EC U INTERVAl •ROM 30.6 FEET TD 
39.5 FEET Cu 1:-•3·73. 
PIEZOMETER READINGS ~RE •RESENTED ON TABlE 2.o•31. 
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BORING HS-9 
SUR,ACE EL.EVATIDN 1084.7Z 

C:ORDINATES: N 5811685.0 t 2809915.C 

DESCitt~rtON$ 

OAR~ BROWNISH•BLACK jRGANIC SILT (TOPSOIL) 

MEDIUM DARK B~OWN SILTY CLAY 

GRAYISH•YELLOW CLAY WITH OCCASIONAL GRAVEL PARTICLES 
G::;_AC'~S P-"CRE GRAY ISM 

YELLOWISH·GRAY SILTY CLAY (VERY HARD) 

SOH£ SHALE FIIAGMENTS AND L I HESTON£ NODULES 

JII!'M8[D 
SHALE: WEATHERS DARK YELLOWISH·BROWN TO MODERATE YE•LOWISH· 
~OWN: CLAYEY: SILTY: CALCAREOUS: F'OSSILIF'EROUS: THINLY 

LAMINATED TO THIN BEDDED: MODERATELY TO HIGHLY WEATHERED: 
DC CAS IDNAL L I ~ESTCNE LENSES AND NODULES. 

HIGHLY WEATHERED CLAYEY LAYER FROM 16.6 1 TO 16.~' 

•LATTSMOUTH MEI'IIE~ 
L IMESTO~E: uEOIUH LIGHT GRAY. WEATHERS MODERATE YELLOWISH· 
~ FOSSILIF'ERDUS: F'INE GRAINED: PINPOINT VUGS LESS THAN 

n: THIN TO MEDI\!H BEDDED: SLIGHTLY TO HIGHLY WEATHERED 
ALONG SHAU LAYERS: INTERBEDDED WITH 0.01' TO 0.3' LAYERS 
OF SHALE: MEDIUM DARK GRAY. WEATHERS l'llDERATE YELLOWISH· 
!RO~~CALLY CLAYEY: THINLY LAMINATED: CALCAREOUS: 
MODERATE Tu HIGHLY WEATHERED. 

0.3' VERTICAL. C•EN. Lli'O()NITE·STAINED FRACTURE F'RDM 26.1' 
0.2' VERTICAL. C•EN FRACTURE FROM 17.7' 
0. I 5' CLAYEY SHALE LAYER FROM 28. 51 

0.07' CLAYEY S~ALE LAYER FROM 28.8' 
0.3' CLAYEY SHALE LAYER F'AOH 12.1 1 

SHALE LAYERS GRADE UNWEATHERED BELOW 3Z .~ 1 

HEESNER ME,..BER 

~E~=~~~i~-!~;~Kcc~mo~:~Bg~~~~o¥~·c~~~L~i~~~N~~Eo. 
51 L TST~NE: >ALE BROWN I SH·GAAY: SL IGHTI.Y CALCAREOUS. 

70 CLAY ·AEALEC I='AACTlJAE rAoM 38. 2' TO 38. 6' 
LEAVENWORTH MEMBER 

LI~ESTO"E: MEDIC~ LIGHT GRAY: VEPY FINE GRAINED: FDSSILIF'EROUS 
~9£00£0: BASAL 0. 7' IS VERY SHALEY: FOSS ILIF'EROL5: 

CALCUENITI~ L I~ESTONE. 
SNYDERV ILL£ ME"i!F.O 

SHALE: DARK GRAY GRADING TO GRE£1/ISW·GRAY BELOW ~5.5': CLAYEY: 
"'""'"':'!RY CALCAREOUS: TIIINU LAMINATED 11; THIN BEDDED: WITH 

•coO~~:~ ~~~~tE~ l;~m~~E Li~s:u~o NODULES. 

l0° SLICKENSIOE.: FRACTURE AT 50.9 1 

TO~ONTO MEMBER 
LIHESTCNE: LIGHT GRAY: FCSSILIF'EROUS WITH FOSSIL FRAGMENT 
~FINE GRAINED: P"!POINT VUGS LESS THAN 511:: THIN TO 

THICK !EDDEC: wiTH ~UHE~OUS GREEtiiSW·GRAY SHALE PARTINGS 
ABOVE 56.0'. 

VERTICAL OPEN rRACTURE FRCH 59.•' TO 5~.6 1 

SHALEY LAYEP ~R~M 63. 5' TC 6~. I' 

SHALE: O<EDI\!" OAR( GoAY: SILTY: SLIGHTLV CARBONACEOUS: 
..........:CALLY CLAYEY: THII:LY LAMIOATED: INTERBEDDED WITH 

SANOSTCNE: LICHT G•AY: •I•E GRAIN[~: LOCALLY CALCAREC\!5· 
~ T: ™" ~~COEC loiiTH OISTOP.TED STRUCTURE. 

SHALE ICC'• rROM ~9.~ 1 TC· 72.0• 
SA~OSTC"N£ IC•· :'C'(.,.. 12.0• Tr,: '7'],1• 
SANOSTCNE eC"' ··~· 7l. I' TO '". 7' Rev 0 
SANDSTONE la~· ••~• 7~. 7' TC 8!.8' 0 
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. BORING HS-9 CONT1D 
SUIIFACE EI.EVATIDN 

DESCRIPTIONS 

SANDSTONE ~ESS THAN 10'.1: FROM 83.8' TO 87. 8' 

NUMEROUS C~YEY SHA~E ~YERS FROM 114.0' TO 114. 7' 

GRADES CARBONACEOUS BE~DW 87 .J' 
WI~~ I AP1SBURG COAL BED 

COAL: B~ACK: SHA~EY: THINLY ~MINATEO TO THIN BEDDED. 
~E: DARK GREENISH•GRAY: VERY CA~CAREOUS: LOCA~LY C~YEY: 

zo0 [;~:~~~~~1~DT~~~S~5°~:~CTURES AT 89.6'. 89.9'. 90.7"' 
AND 91.5' 

AMAZONIA MEMBER 
SHALE: DARK GREENISH·GRAY: VERY CA~CAREOUS: LAMINAT~O TO 
~IN BEDDED: WITH OCCASIONAL LENSES AND NODULES Of' 

L I HESTON£. 

BORING COMPLETED AT 95.5 FEET ON 12·3•73. 
CASING USED TO A DEPTH OF 26.0 FEET. 
GROUNDWATER LEVEL RECORDED AT 30.9 FEET ON 12·13·73. 
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BORING HS-10 
SURFACE ELEVATION 1077.6 

:OOAOIHATES: N 58~670.0 E 28101'10.0 

OESCRIPrJONS 

:;liA"G!SH-GRA' I·'CT"Il£0 SILTY CLAY ~<ITH OCCAS!Oil<L GRAVEL 
(ST!F'l 

(GR~O~S TC VERY HARO) 

GRLOES •1 TH SAND ANO GRAVEL BELOW E' 
ILS •;COULES 1"·2") 

HEMSE= 
: wEAT"£05 C•AY IS"·ORANGE: VERY CLAYEY: VERY CALCAREOUS: 
NLY L"'I•:HE:: w!GHLY WEATHERED: NUMER.OUS FOSSILS AND 

FOSSIL FUGI'EilTS. LIMESTONE LEfiSES ANO NODULES. 

>LAT"ISHOUTH >'EMBER 
LIMESTO•IE: "EO IU~ GRAY TO GREEN ISH·GRAY WEATHEPS GRAY ISH· 
--,:mrm:t, ross !LIFER~US: SHALEY TO LOCALLY VERY SHALEY: FINE 

GRAINED: DttlDOIUT TC C.C2' VUGS LESS THAN 5~': LAMINATED TO 
THIC~ BE00£0: >':DERATELY WEA.THEREO: OCCASIONAL O.CCI' T; 
0. 6 1 I":TE'DE~=-s ~r- SMALE: ~EO IUM GRAY. WEATHERS GRAY ISH· 
ORAilGE: lCC•LLY V~AYEY: CALCAREOUS: THINLY LAMINATED: 
HIGHLY '"EATHEREC. 

NUMEROUS LI'"C•IITE-STAINED HORIZONTAL PARTINGS AND CLAY 
LAMINAE:'~~"" 17.3 1 T~ 2!.7' 
L !MESTCNE At;D SHALE LAYE•s GRACE UNWEATHERED AT 2 l. 7' 
C.l5 1 CLAYEY ~\.lt.t.£ lAVECI ~=t:'"' 2i. 5' 
0.6' CLAYEY SHALE LAYER FROM 23.D' 

"EEBNER MEMSEC 
SHALE: GOAYIS"·8LAC<: VEPY CARBOilACECUS: THINI.Y LAMINATED: 
~~-~ CCC.\SI':~AL C.OC'' TC ::.03' IHTEAB£05 OF' SilTSTONE: 

PALE SR"WN!Sw-G;:;AY: THINLY LAMINATED TO THIN~ 
~EAVENWORTM ""(' .. 5£~ 

LIMESTC.-E: ''EOIU~ GRAY: FCSSILIFERCUS: VERY FINE GRAINED: 
~ eEOOED: BASAL C.Z' GRACES VERY SHALEY. 

Sltf~E'~'w'ILLE 5"'ALE 
SHALE: GREE':ISH·G~AY: CLAYEY: VERY CALCAREOUS 1 THINLY 
~~lf~ATH:. 
30° C"E" F~ACTURES FOOM 35.2' ANO 35.3' 
1..5° CLC·SEC ~;:o.ACT'.'I'E '"~:tO,.. 36.6' 
00° CLOSED F'R.ACTP:( ES ~~Ofo' l..Q. 7 1 AND z.. I. 2 I 

C. 7' VERY CLAYEY BPO KEN ZONE ~ROM ~2. 7' 

TORCNT: ~·E~SER 
L tt-•ESTC'':E: l !~HT GFAY TO GREEN ISH-GRAY: SHALEY TO LOCALLY VEPY 
~: :'fNE GR..t.INEO: CtJNPOI.._,T TC' 0.01' VUGS LESS THA'-: 

:··= no·: r: "•Et'tu~ BEOOEC': cccAStONAL o.oo1' TO o. 15' 
INTE~BEOS ~< SH!LE: GREEN !SH·GRAY: CLAYEY: VERY CALCAREOUS: 
THU:LY i,.:.t-•t•;:.~ 

'-5° CPEU FQ:ACTU=IES P='~OM 44,0 1 • .L..Z..,3' ANO 4~.4 1 

BOR INC CCMPLETEC AT '-9. 5 FEET ON l '· 30-73. 
CAS lNG USEC TC~ A QE:!TH f):' 13.3 P='(ET. 
GROUND>~ATE~ LEVEL >.E~:~OEO AT 2.· FEET ON 12·13-73. 
SECOND PIEZOMETER IIISTALLEO AT AN U:TERVALL FROM 17.2 FEET TO 
2~.9 ~EET :~1 l-2 5·7'-. 
~I~ST PIE!O~ETER HlSTALLEO AT AN IIITERVAL FRO~ ~2.5 ~EET TO 
49.5 FEET o•: 1·25•7'-. 
PIEZO~ETER REAOIIlGS ARE PRESENTED 011 TABLE 2.4·31. 
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BORING HS-11 
SURFACE ELEVATION 10'1'6 .• 

COORDINATES' N 582070.0 E 2811600.0 

DESCIIIPriONS 

GRAY ISM DARK BROWNISH·B~ACK C~AYEY SI~T WITH ORGANICS 
(TOPSO I~) 

ORANGE P()TT~EO BROWNISH·ORANGE C~AYEY SI~T WITH SOME 
FINE SAND (VERY STIFF) 

MEMBER 
~I HESTON£: MEDIUM GRAY. WEATHERED P()D£RATE YE~~OWISH·BROWN 
~SHA~E ~AYERS ABOVE 6.0': FOSSILIFEROUS: PINPOINT TO 

0.02' VUGS LESS THAN 5~: THIN TO MEDIUM BEDDED: INTERBEDDED 
WITH SMALE: MEDIUM GRAY. WEATHERED P()QE~ATE YELLOWISH· 
BROWN~ EY : CALCAREOUS: TH I NL Y LAM I NAT EO: M I GML Y 
WEATMER£0 ABOVE 6.0'. 

0. 2' CLAYEY SMA~E ~AYER FROM 7,3' 
O."' CLAYEY SMALE ~AYER FROM 7,6' 

HEEBNER MEMBER 
SMALE: GRAYISM•BLACK: VERY CARBONACEOUS: THIN~Y LAMINATED: 
--mTERB£00£0 WITH OCCASIONA~ 0.01' TO O.O"' LENSES OF 

SILTSTONE: PALE YELLOWISH•BROWN: StiGHT~Y CA~CAREOUS. 
LEAVE~BER 

LIMESTONE: MEDIUM GRAY: FOSSILIFEROUS: VERY FINE GRAINED: 
~BEDDED. 

SNYOERV ILL£ MEMBER , 
SMALE: OL IV£ GRAY TO ~ IGHT 0~ I VE GRAY: CLAYEY: VERY 
----elr\.CAREOUS: THINLY LAMINATED TO THIN 9EOD£0: WITM 

0
0CCAS IONAL L I~ESTONE LENSES AND NCDULES. 

%0 OPEN FRACTURES FROM 20.6'. 21.0' AND 2".7' 

30° CLAY·LINED FRACTURES FROM 36,u' AND 37.3 1 

TORONTO HEHBER 
~IHESTONE: LIGHT GRAY: FINE GRAINED: THIN TO MEDIUM BEDDED: 
-.n"l'lr!IUMEROUS GR EE!II SH·GRAY SHALE PARTINGS AND LAYERS. 

BORING COMPLETED AT 31,5 FEE'1 ON 12-7·73. 
CASING USED TO· A OE•TH CF 11.0 FEET. 
GROUNDWATER LEVEL RECORDED AT o.'- FEET CN 12•13•73. 
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BORING HS-12 
SUIIIFACE EL.EVATION 1082.2 
COORDINATES: H 5817)0.0 E 2811600.0 

i: :l SYM60LS· DESCRIPTIONS 

:o DARK BR()WN SILTY CLAY Will< ORGAIIICS (TOPSOIL) 
.... -of-:~~ BROWN SILTY CLAY WITH FINE SAND (STIFF) 

(GRADES VERY STIFF) 

PLA TTSKlUTH MEMBER 
LI"~ST?'IEo ,.EOIUM GRAY. WEATHERS GRAYISI'•ORANGE: FOSSILIFEROUS: 
~;:~1~1~0: •u;P"NT TO C.OI' VUGS LESS THAN S"~: SLIGHTLY 

TO HIGHL "\' ~EATHEREC ALONG SHALE LAYERS ABOVE 8. 7': 
INTERBEOt!EO WITH O.COI' TO 0.8' LAYERS OF SHALE: MEDIUM 
OAO ~ G•A"I'. wEATHERS GRAY I SH·ORANGE: LOCALL '7"""1:0YEY AND 
HIGHLY wEATHERED: CALCAREOUS: THINLY LAMINATED. 

0.9', HIGHL"I' WEATHERED. CLAYEY SHALE LAYER FROM S.S' 
C.l.' VERTICAL ODEOl FRACTURE FROM 7.2' 
C,3' CLAYEY SHALE L~YER FROM 8.2' 
O. 9' VERTICAl OPEN FRACTURE FROM 9. S' 
C,2 BROKEN ZONE FROM 10.7' 

HEEBNER ~EMBER 
SHALE: GRAY ISH•BLACK: VERY CARBONACEOUS: THINLY lAMINATED: 

~Ce~~~~~g~e~ ~L~ri~~~ ~~l~R~g~~~S CF ~~ PALE 
LEAVE~:WOP.TP "'E '·~8ER • 

LIMEST':'IE: "'E"UM GRAY: FOSSILIFEROUS: VERY FINE GRAINED: 
~6EDDED: BASAL 0,6' .IS FOSSILIFEROUS: VERY 

C~LC~REOUS SHALE. 
SNYDERV llLE ~EMIIER 

SHALE: liGHT OLIVE GRAY: ClAYEY: VERY CALCAREOUS: THINLY 
---r:irMINAT£:0 TO THIN BEDDED: WITH OCCASIONAl LIMESTONE lENSES 

a.s"A~~E::o~~~~~EIIS IDEO FRACTURE FROM 21.4' 

30° O'lH SL.ICKENSIOEO FRACTURE FROM 27.3' 

TORONTO MEMBER 
ll M£ST~IIE: LIGHT GRAY: FOSSILIFEROUS WITH F'CSS ll FRAGMEIIT 
~!'INE GRAHIEO: •~r~POINT TC 0,01' 'lUGS lESS THAN s:·: 

THHI TO THIC< BEOOEO: WITH NUMEROUS GREENISH-GRAY CLAYEY 
SHALE LAYERS ANO PARTINGS. 

BORING C01'4DLETEO AT l.l.~ FEET ON 12·6•73. 
CASHIG USED TC < CEPTH OF LC. FEET. 
GROUNDWATER LE";EL RECORCEO ~T •• ; i'EET ON 1<·13• 73, 
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BORING HS-13 
SURFACE EL.EVATION 1078.7 
COORDINATES' N 58!160.0 t 2812000.0 

DCSCRI~TION$ 

VERY DARK BLACK 
(TOPSOIL) 

GRADES P()RE BROWN, LESS ORGANICS 
DARK GRAY ISH•BROWN SILTY CLAY (HARD) 

SILTY SANOY CLAY WITH GRAVEL (HARD) 

MEMBER 
LIMESTONE: MEDIUM GRAY, WEATHERED P()DERATE YELLOWISH•BROWN 

.-rtmn:-SHAL£ LAYERS ABOVE 10.4': FOSSILIFEROUS: FINE 
GRAINED: PINPOINT VUGS LESS THAN ll:: THIN TO THICK 
BEDDED: INTERBEDDED WITH SHALE: MEDIUM DARK GRAY, WEATHERED 
P()OERATE YELLOWISH•BROWN ABOVE 10.4': LOCALLY CLAYEY: 
CALCAREOUS: THINLY LAMINATED. 

0.15'. HIGHLY WEATHERED. CLAYEY SHALE LAYER FROM 7.6' 
0.5' CLAYEY SHALE LAYER FROM 12.6' 
0.2' CLAYEY SHALE LAYER FROM 13.3' 

HEEBNER MEMBER 
SHALE: GRAYISH•BLACK: VERY CARBONACEOUS: THINLY LAMINATED: 
--nfTERBEDDED WITH OCCASIONAL 0,01' TO 0.04' LENSES OF 

SILTSTONE: PALE YELLOWISH•BROWN: SLIGHTLY CALCAREOUS. 
LEAVE~BER 

LIMESTONE, ·MEDIUM GRAY: FOSSILIFEROUS: VERY FIN£ GRAINED: 
~BEDDED: BASAL 0.3' IS VERY CALCAREOUS: FOSSILIFEROUS 

SHALE. 
SNYOERV ILLE MEMBER 

SHALE: OLIVE GRAY: CLAYEY: VERY CALCAREOUS: THINLY LAMINATED 
--,THIN BEDDED: WITH OCCASIONAL LIMESTONE LENSES AND 

NODULES. 
200 OPEN FRACTURE FROM 24.9' 
20° CLAY LINED FRACTURE FROM 30.3' 

TORONTO MEMBER 
LIMESTONE: LIGHT GRAY: FINE GRAINED: PINPOINT VUGS LESS THAN 
----s'l:T"T'RIN TO MEDIUM BEDDED: WITH NU"EROUS GREENISH·GRAY 

SHALE PARTINGS AND LAYERS • 

BORING COMPLETED AT 40.1 FEET ON 12·9·73. 
CAS lNG USED TO A DEPTH CF 7. 1 FEET. 
GROUNDWATER LEVEL qECCRDEO AT 1.. I FEET ON 12·13·73. 
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S ol.23~ PSF 
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If>- 0 • 98.9 PCF 
~.o• 
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PL•27.5::: 
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15- !:.2.' 
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BORING HS-14 
SUIIFACE ELEVATION 1091.7 

COOOOI .. T£S, • 5So6S5.0 E 2809680.0 

DESCRIPTIONS 

BROWNISH•BLACK SILl" CLAY WITH ORGANICS (TOPSOIL) 

I 
1......,._-j 

TELLOWISH·BRGWN CL~Y WITH F IIIE SAND (HARD) 

110' GRAY. WEATHERS GRAYISH·ORANGE TO DARK YELLOWISH· 
CLAYEY: CALCAREOUS: THINLY LAMINATED: HIGHLY 

WEATHERED: OCCASIONAL 0.03' TO 0.06' HEMATITE·STAINEO 
NODULES. AND O.ODI' TO D.OI' INTERBEDS OF .SANDSTONE: 
WEATHERS GR&'I'ISH·OAANGE: CALCAREOUS; r:'INE CAAINEC: IHINLY 
LAMINATED. 

SHALE: MEDIUM GRAY. WEATHERS GRAY I~H·ORANGE TO DARK VELLOWISH 
~ANGE: >"ERY CLAYEY: vERY CALCAR(:lUS: THINLY LAMINATED: 

HIGHLY WEATHERED: NUMEROUS FOSSILS AND FOSSIL FRAGMENTS. 
LIMESTONE LENSES AND NODULES: LOCALLY HEMATITE· STAINED 
ALONG HCRI20NTAL PARTINGS. 

GRADES TO I'ODERATELY WEATHERED I'ROM 28. 7' 

•LATTSHCUTH MEMBER 
L I"ESTONE: L I~HT OLIVE GRAY. WEATHERS GRAY ISH•ORANGE: 
~IFERCt;S: SHALEY TO LOCALLY vERY SHALEY: FIIIE GRAINED: 

THIN T~ THIC~ BEDDED: PINPOINT TO 0,01' VUGS LESS THAN 5::: 
HCDERATELY WEATHERED IN UPPER C.6' GRADING TO SLIGHTLY 
WEATHERED: OCCASIONAL 0 •• 001' TC 0.3' INTERBEDS OF SHALE: 
MEDIUM DARK GRAY: 'IERY CLAYEY: CALCAREOUS: THINLY--
LAMINATED. 

LIHCNITE STAINING ALONG HORIZONTAL PARTINGS GRADES OUT AT 
3'- .. 9' 
0.5~RA~~;.u~~;~~ER~~A~~~~:L~~·~~ACTURE FROM 41,6' 

HEEBNER MEMBER 
SHALE 1 GRAY ISH· BLACK: VERY CARBONACEOUS: THINLY LAMINATED: 
--.:l:CASICNAL C.OCI' TO C.C2' INTERBEDS OF SILTSTONE: 

PALE BROWN I SH·GRAY: LAH I NAT EO. ----
LEAVEN\oi!RTH HEIO!I ER 

LI~ESTONE: ~ECIU~. GRAY: FOSSILIFEROUS: VERY FINE GRAINED: THIN 
~CK BECnEO: BASAL 0. 7' IS VERY SHALEY. COARSE 

r.•AINED CALCARENITIC LIMESTONE. 
SNYDERVILLE MEMBER 

SHALE: GREENISH•GRAY WITH MEDIUM DARK GRAY MOTTLING: LOCALLY 

300•5!~~\R~E~R~A~~~~E~~\, THINLY LAMINATED. 
60° CLOSED I'RACTURE FROM 55.0' 
LIMESTONE NODULES GRADE IN AT 55.•' 

TORONTO MEH!ER 
LIMESTD•E: LIGHT GRAY: FOSSILIFEROUS WITH FOSSIL FRAGMENT 
---rE'il'>:'SHALEY TC LOCALLY VERY SHALEY: FINE GRAINED: 

PINPOINT TO 0,01' VUGS LESS THAN 51': THIN TO THICK BEDDED: 
OCCASIONAL C.OOI' T~ 0. I' INTERBEDS OF SHALE: GREENISH· 
GUY: CLAYEY: CALCAREOUS THINLY LAMINATtlrl'!f THIN BEDDED. 

VERY SH&LEY I'RO~ S9.1' TO 64.5' 

0.6 1 CLAYEY SRCKEN ZONE WITH VERTICAL F"RACTUAE FROM 67.2' 

2.8' VERTICAL OPEN AND CLOSED FRACTURE WITH LOCAL BRCKEN 
ZONES FROM e9·. ~ • 
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BORING HS-14 CONT'O 
SUIIFACE ELEVATION 

DESCRIPTIONS 

~: GREENISH·GRAY: VERY CLAYE'I': 'llliNLY LAMINATED. 

SHALE: GREEN ISH•GRAY: CLAYEY: SL ICHTLY CARBONACEOU~: THINLY 
---rl!MINATEO: WITH INTERBEDDED SILTSTONE: HEOIUM OAR~ GRAY: 

SHALO: SLIGHTLY CARBONACEOUS; AICI1C£0US: LAHINAT£0 TO THIN 
BEDDED: ANO SANDSTONE: LICHT GRAY: SILTY: MICACEOUS: 
SLIGHTLY CARBONACEOUS: LAMINATED TO 'OliN BEDOEO WI'Ol 
DISTORTED STRUCTURE. 

SANDSTONE ;o: AND SHALE 90!' F'IIOM 78. 7' TO 86. I' 
NUMEROUS CLAYE'f SHALE LAMINAE rROM 78. 7' TO 82. 7' AND rROM 
83.4' TO 86.1' . 
SANDSTONE 21r.: ANO SILTY SHALE So~· rROM 86.1' TO 88.0' 

SANDSTONE llr.: AND SHALEY SILTSTONE 90•· rROM 88.0' TO 92.8' 

SANDSTONE LESS THAN 5Y AND SHALEY SILTSTONE 95': rROM 92.8' 
TO 94.4' 

WILLIAMSBURG COAL BED 
COAL: BLACK: SHALEY: THINLY LAMINATED 
'SRin: GRAY ISH•BLACK1 VERY CARBONACEOUS: CLAYEY: THINLY 
---rl!MINATED. 

AMAZON lA MEMBER 
SHAL~: GREEN I SH·GRAY · VERY CALCAREOUS: CLAYEY: THINLY 

300t~;~~AmcT~~~ ~~g~s ~~~;~ _ L ~~~~!~N~8~~~si~o A;~. 8~ouLEs. 
C. 5' BROKEN ZONE WI 'Ill 30° ANO VERT I CAL OPEN rRACTURES rROM 
101. 7' 
L I HESTON£ LENSES GRADE MORE NUMEROUS F'IIOM 102. 5' 

~: GREENISH·GRAY: VERY SHALE'f: THIN BEDDED. 

BORING COMPLETED AT 107.• rEET ON 11·29·73. 
CAS INC USC:O TO ~ DEP'Ill or 26.0 rEET. 
GROUNDWATER LEVEL RECORDED AT 27.6 rtET ON 12·13·73 . 
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SYIIIIOLS 

BORING HS-1!5 
SUIIFACE ELEVATION 1077.38 

COOAO I NATES: • 582784.9 £ 2809064. 9 

DESCRIPTION$ 

SILT WITH ORGANICS ANO ROOTS (TOPSOIL) 

BROWN CL.AY WITH OCCASIONAL FINE GRAVEL AND OCCASIONAL 
FOSSILS (VERY STIFF) 

MEHlER 
SHALE: WEATHERS GRAY ISH·ORANGE TO DARK YELLOW I SH·ORANGE: VERY 
~LCAREOUS: CLAYEY: NUMEROUS FOSSILS AND FOSSIL FRAGMENTS: 

HIGHLY W£ATHERED. 

L I GMT IROW>I LIMON ITE•STA I NED SILTSTONE LENSES GRADE IN 
BtLOW 10.5 1 

PLATTSMOUTH MEHlER 
LIMESTONE: LIGHT GRAY TO MEDIUM GRAY, WEATHERS GRAYISH-ORANGE: 
"''"!ln'rriFEROUS: SHALEY TO LOCALLY VERY SHALEY; VERY FINE 

GRAINED; THIN TO THICK BEDDED: PINPOINT TO 0.03' VUGS 
LESS THAN~,;; SLIGHTLY WEATHE~ED: C.CDI' TO 0.5 1 ltiTERBEDS 
OF SHALE: LIGHT OLIVE GRAY TO MEDIUM DARK GRAY. WEATHERS 
GRA~RANGE: CLAYEY; CALCAREOUS; THINLY LAMINATED; 
MODERATELY WEATHERED. 

0.071 MODE!IATELY wEATHEIIED CLAYEY SHALE LAYER FROM 20.6 1 

0.11' MODERATELY wEATHERED CLAYEY SHALE LAYER FAOH.20.9' 

0. 5 1 SLIGHTlY WEATHERED CLAYEY SHALE LAYER FAOH 23.5 1 

LIMESTONE AND SHALE GRADE UNWEATHERED AT 2~.5' 

0.0! 1 CALCITE·LINED VUG FROM 27.9' 

HEEBNER HEHBER 
SHALE; DARK GRAY TO GRAYISH•BLACK: VERY CARBONACEOUS: THINLY 
--ctMINATEO: OCCASIONAL 0.001 1 TO 0.03 1 INTERBEDS OF 

SILTSTONE: LIGHT BROWNISH·GRAY: CALCAREOUS; LAMINATED TO 
'n!'T'Ir"1mED. 

LEAVENWORTH MEMBER 
LI~ESTONE; MEDIUM GRAY: FINE GRAINED: THICK BEDDED. 

SNYllti!Vrrrr"'MEHB ER 
SHALE: GREEN ISH·GRAY: VERY CALCAREOUS: CLAYEY; THINLY 
-orM I NATED. 
~SO CLOSED FRACTURES AT 38.6 1 • 38.8 1 AND 39.8 1 

15° OPEN SL ICKENS !OED FRACTURE FAOH 41.3 1 

~ ~~Em=E S~~~i~~ lg~~D~Rl~~~E 4~Rg;, '·2. 5' 

30° CLOSED FRACTURE FROM 45.2 1 

30° OPEN SL I CKENS I OED FRACTURE FROM 46.2 1 

TORONTO MEMBER 
LIMESTO~E: LIGHT GRAY: FOSSILIFEROUS WITH FOSSIL FRAGMENT 
"''!t!l!':SHALEY TO LOCALLY VERY SHALEY: VERY FINE GRAINED: 

THIN TO THICK BECCEC: •INPOINT TO 0.02 1 VUGS LESS THAN SlC: 
OCCASIONAL O.CCI' TO 0.2' INTERBEDS OF SHALE: GREENISH· 
GRAY: CALCAREOUS: CLAYEY: THINLY LAMINATE1r." 

EXTREMELY SMALEY !'~OH 46.•• TO 47.2' 
SHALEY FROM 47.2 1 TO 51.6 1 

O. 051 CLAYEY SHALE LAYER FROM 58. 5' 
0.15 1 CLAYEY SHALE LAYER FROI4 59.0' 

OCCASIONAL 0.02' CALC ITE·L I NED VUGS GRADE IN AT 6'1. I' 

SHALE: GREENISH·GRAY: CLAYEY: CALCAREOUS: THINLY LAMINATED: 
-;n'TH NUMEROUS VERY CARBONACEOUS LAMINAE. 

SHALE: ~EDIUM GRAY; SILTY: CLAYEY: SLIGHTLY CARBONACEOUS: 
~INLY LAMINATED: wiTH INT£RBEDDEO SILTSTONE: MEDIUM DARK 

GRAY: $HALEY: SLIGHTLY CARBONACEOUS~$; LAMINATED 
TO THIN BECDEO: AND SANDSTONE: LIGHT GRAY; CALCAREOUS; 
SILTY: MICACEOUS: LA~D THIN BEDDED WITH DISTORTED 
STRUCTURE. 

VERY CLAYEY ~ROM 67.2 1 TO 80. 5' 
SANDS'TONE 30l; AND SILTSTONE 60,; ~ROM 67.2 1 TO 8 I. 71 
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BORING HS -I!S CONT 10. 

DESCRIPrtONS 

SANDSTONE LESS THAN 5% AND SHALEY SILTSTONE 95% FROM 81. 71 

TO 84.5 1 

GRADES VERY CARBONACEOUS FROM 83. 51 

WILLIAMSBURG COAL BED 
COAL: BLACK: SHALEY: THINLY LAMINATED. 
l:mrrE; MEDIUM GRAY: VERY CALCAREOUS; CLAYEY: THINLY LAMINATED. 
~PEN FRACTURE FROM 85.9 1 

30° OPEN SLICKENSIDED FRACTURES FROM 86.5 1 , 86.6 1 AND 87.0 1 

0,4 1 BROKEN ZONE WITH ISO TO 45° OPEN SLICKENSIDED FRACTURES 
FROM 87.3 1 

AMAZON lA MEMBER 
SHALE1 GREENISH-GRAY: CALCAREOUS: THINLY LAMINATED: WITH 
~EROUS L IHESTONE NODULES. 

LIMESTONE: GREENISH-GRAY; VERY SHALEY: VERY FINE GRAINED: 
A£010A TO THICK BEDDED. 

IRELAND MEMBER 
SHALE: GREENISH-GRAY: SLIGHTLY CALCAREOUS; H ICACEOUS: SILTY: 
-.J!INLY LAMINATED. 

GRADES FROM 94.4 1 WITH INTERBEDDED SANDSTONE: LIGHT GRAY: 
MICACEOUS: FINE GRAINED: THINLY LAHINAI£0 10 THIN BEDDED 
WITA DISTORTED STRUCTURE 

SANDSTONE 10% FROM 94.4 1 TO 102.0 1 

SHALE GRADES TO MEDIUM GRAY AT 96. 5' 

SANDSTONE LESS THAN 5% FROM 102.0 1 TO 111.3 1 

VERY CARBONACEOUS LAMINAE GRADE IN AT 107.8 1 

2. I 1 CLAYEY BROKEN ZONE FROM 109.51 

COAL; BLACK: SHALEY: THINLY LAMINATED. 

SHALE: HEO I UH GRAY: SILTY: CLAYEY: THINLY LAMINATED: WITH 
-.J'fTERBEODED SANDSTONE: LIGHT GRAY: LOCALLY CALCAREOUS: 

MICACEOUS: FINE GRAINED: THINLY LAMINATED TO THINLY 
LAMINATED TO THIN BEDDED WITH DISTORTED STRUCTURE. 

SILTY SHALE 100% FROM 112.5 1 TO 114,1' 
SANDSTONE 30% AND SILTY SHALE 70% FROM 114.1' TO 117.5 1 

BORING COMPLETED AT 117.5 FEET ON 11-19-73. 
CASING USED TO A DEPTH OF 5. 5 FEET. 
GROUNDWATER LEVEL RECORDED AT 17.8 FEET ON 12·13·73. 
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BORING HS-16 
SURFACE ELEVATION 1072.2 

COOROIKATE~, K 58162~.} !. 2810~15.1 

DESCRtPrtONS 

CLAY WITH ORGANICS AND TOPSOIL) 

GRAYISH-BROWN SILTY CLAY WITH FINE SAND (VERY STIFF) 

GRADES WITH WEATHERED LIMESTONE FRAGMENTS 

UTH MEMBER 
LIMESTONE; WEATHERS 'IELLOWISH·GRAY TO GRAY ISH-ORANGE: 

FOSSILIFEROUS; FINE GRAINED; THIN TO MEDIUM BEDDED: 
PINPOINT TO 0.01' VUGS 5%: SLIGHTLY WEATHERED TO LOCALLY 

45°H~~~~: ~m~~~~~- At~~N7~~~~~~T~~DP~~me~E FROM 6.8' 
0.5 1 HIGHLY WEATHERED BROKEN ZONE WITH VERTICAL FRACTURE FROM 
7.4' 

HEEBNER MEMBER 
SHALE: GRAYISH-BLACK: VERY CARBONACEOUS; THINLY LAMINATED: 
~IGHTLY WEATHERED IN UPPER 0.1 1 ; OCCASIONAL 0.001' TO 

0.05' INTERBEDS OF SILTSTONE: PALE BROWNISH·GRAY; LAMINATED 
TO THINLY LAMINATED. 

LEAVENWORTH MEMBER 
L1 MESTONE; MEO I UM GRAY; FOSS Ill FEROUS: VERY FIN£ GRAINED: 

AEDIOA TO THICK BEDDED: BASAL 0.4' GRADES VERY SHALEY AND 
MORE FOSSILIFEROUS. 

SNYDERVILLE MEMBER 
SHALE: GREENISH-GRAY. MOTTLED MEDIUM DARK GRAY; VERY 
--cJQCAREOUS: CLAYEY: THINLY LAMINATED. 
45° OPEN FRACTURE FROM 17.8 1 

30° CLOSED FRACTURE FROM 18. 7' 
30° OPEN FRACTURES FROM 19.2 1 AND 19.8' 
LIME STONE NODULES GRADE IN AT 20. 5' 
60° CLOSED FRACTURES FROM 22. 6' AND 2 2. 8' 

TORONTO MEMBER 
LIMESTONE: LIGHT GRAY: FOSSILIFEROUS WITH FOSSIL FRAGMENT 

BEDs: SHALEY TO LOCALLY VERY SHALEY: FINE GRAINED: THIN TO 
THICK BEDDED: PINPOINT TO 0.04 1 VUGS 10%; OCCASIONAL 0.001' 
TO O. 11 INTERBEDS OF SHALE: GREEN ISH-GRAY: CLAYEY: 
CALCAREOUS: THINLY LAFil1lli'TED. 
GRADES WITH LESS SHALE AT 29.7 1 

0.1 1 CLAVEV SHALE LAVER FROM 36.1 1 

1.1 1 VERTICAL CLOSED FRACTURE FROM 40.1 1 : WITH PYRITE 
MINERALIZATION FORM 40.8 1 

SHALE: GREEN ISH• GRAY: CLAYEY: SLIGHTLY CALCAREOUS; THINLY 
--rl(MINATED. 

SHALE: GREENISH-GRAY; CLAYEY: MICACEOUS: THINLY LAMINATED: 
-.nTH INTERBEDDED SILTSTONE: MEDIUM DARK GRAY: SHALEY: 

SLIGHTLY CARBONACEOUS: MICACEOUS: LAM I NAT ED AND SANDSTONE: 
LIGHT GRAY: SILTY: MICACEOUS: LAMINATED TO THIN 6EDOEO WITH 
DISTORTED STRUCTURE. 

SANDSTONE 10% AND SHALE 90% FROM 45.0 1 TO 49.4 1 

SANDSTONE 2D% AND SILTY SHALE 80% FROM 49.4 1 TO 52.2 1 

VERY CLAYEY FROM 5D.0 1 TO 53.3' 
SANDSTONE 10% AND SILTY SHALE 90% FROM 52.2 1 TO 55.0 1 

o. 7 1 ZONE WITH 50% SANDSTONE AND 50% SHALEY SILTSTONE FROM 
55.0 1 

SANDSTONE 10% AND SHALEY SILTSTONE 90% FROM 55.0 1 TO 60.8 1 

SHALEY SILTSTONE 100% FROM 60.8 1 TO 65.9 1 

VERY CARBONACEOUS LAMINAE GRADE IN AT 63. 7' 
WILLIAMSBURG COAL BED 

COAL; BLACK: SHALEY: THINLY LAMINATED. 
~E: GREEN ISH-GRAY: CLAYEY: VERY CALCAREOUS: VERY 
~RBONACEOUS IN UPPER 0.2 1 : THINLY LAMINATED. 

AMAZON I A MEMBER 
SHALE: GREENISH•GRAY; CLAYEY: VERY CALCAREOUS: THINLY 
--rl(MINATED: WITH OCCASIONAL LIMESTONE LENSES AND NODULES. 
LIMESTONE: GREENISH-GRAY; VERY SHALEY: FINE GRAINED; 

LAMINATED TO THIN BEDDED: WITH OCCASIONAL 0.001' TO 0.02 1 

INTERBEDS OF SHALE, GREENISH-GRAY: CLAYEY: THINLY 
LAMINATED. --

IRELAND MEMBER 
i';!ill: GREENISH-GRAY: CLAYEY: CALCAREOUS: THitiLY LAMINATED. 
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BORING COMPLETED AT 71.8 FEET ON 11-21·73. 
CASING USED TO A DEPTH OF 5.5 FEET. 
GROUNDWATER LEVEL RECORDED AT 5.5 FEE"T ON 12-13-73. Rev.O 
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BORING HS-17 
SURFACE EL.EVATION 1074.50 

COORDINATES: N 581110.0 E 2809840.0 

$"YMIIOL$ DESCRtl'rtON$ 

DARK GRAY CLAYEY SILT WITH ORGANICS AND ROOTS (TOPSOIL). 

BROWNISH·GRAY SILTY CLAY WITH TRACE OF FINE SANO (VERY 
STIFF") 

GRADES ICIR E SAND 

MEMBER 
SHALE: WEATHEHO YELLOWISH-GRAY: VERY CLAYEY: VERY CALCAREOUS; 
--nfSSILIFEROUS WITH FOSSIL FRAGMENTS; HIGHLY WEATHERED. 

PLATTSICIUTH MEMBER 
LIMESTONE: MEDIUM GRAY: FOSSILIFEROUS: FINE GRAINED: PINPPOINT 
--vtn:rl:ESS THAN 5'::: THIN TO .MEDIUM BEDDED: SLIGHTLY 

WEATHERED ALONG SHALE LAYERS IN UPPER 3.0': INTERBEDDED 
WITH C.OOI' TO 0.2' LAYERS OF" SHALE: MEDIUM DARK GRAY: 
CALCAREOUS; LOCALLY CLAYEY: TH"Tllt'rLAMINATED. 

0.2' CLAYEY SHALE LAYER FROM 16,1' 

HEEBNER MEMBER 
SHALE: GRAYISH•BLACK: VERY CARBONACEOUS: THINLY LAMINATED; 
--niTERBEDDED WITH 0.01' TO 0,04' LENSES OF SILTSTONE: PALE 

YELLOWISH-BROWN: SLIGHTLY CALCAREOUS. ----
LEAVENWORTH MEMBER 

LIMESTONE: MEDIUM GRAY: FOSSILIFEROUS: THICK BEDDED: SHALEY IN 
~0.2'. • 

SNTDERV ILLE MEMBER 
SHALE: OLIVE GRAY; ClAYEY; VERY CALCAREOUS: THINLY LAMINATED 
--rtf THIN BEDDED: WITH OCCASIONAL LIMESTONE LENSES AND 

20°Ng~~E~.INEO FRACTURES FROM 32,9'. 33.1'. 33.7' ANO 33.9' 

45° CLAY LINED FRACTURE FROM 34.6' 

30° OPEN FRACTURE FROM 36.4' 

TORONTO MEMBER 
LIMESTONE: LIGHT GRAY: FINE GRAINED: THIN TO MEDIUM BEDDED: 

wi ik NUMEROUS GREENISH-GRAY SHALE PARTINGS. 

BORING COMPUTED AT 43.2 FEET ON 12·5·73. 
CAS lNG USED TO ~ OEPTH OF" II. S FEET. 
GROUNDWATER LEVEL RECORDED lT 2.~ nET ON 12-13·73. 
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BORING HS-18 
SUIIFACE ELEVATION 1080.0 

COOROUIA.T£5: N 58JIIt0.0 E %811535.0 

DESCRIPTIONS 

SILT WITH ORGANICS (TOPSOIL) 

P':::l::lllllll'ilif'"-ic;RA' ISH-BROWN SILn CLAY/CLAYEY ;ILT (VERY STIFF) 

SILn CLAY WITH SOME ORANGE SILTSTONE .FRAGHENTS 

U"' _,. 
:0::1 ..... cc .. ... ou -z ..... c,. 
"'o 
~z 

1070 .::!L9019 .. 

CLAY (HARD) (WEATHERED SILTSTONE) 

ISH•BRCWN SILn CLAY WITH SOME FINE SAND (VERY STIFF) 

HEUHAOER HEHIER 

10 

1065 

31 
~ 1060 

~ 1055 
93 

~ 1050 

1045 -. 
!o'o 

1040 -. 

68 -, 1035 

SHALE: "EATHEREO I'CDERATE YELLOW I SH·BROWN: CLAYEY: VERY 
----o;LCAREOUS: TH ltiLY LAMINATED TC THIN BEDDED: MODERATELY 

"EATHE~EO: "'ITH" I:UMEROUS FOSSILS AND FOSSIL FRAGHENTS, 
L IMESTCNE LEtiSES AND NODULES, 

PLATTSMOUTH ~EMBER 
LIMESTC,E: MEDIUM GRAY. WEATHERED I'CDERATE YELLOWI$H•BROWN 
~SHALE LAYERS ABOVE 18,9': FOSSILIFEROUS: FINE GRAINED: 

PINPOitiT IT c.:2• '/~CS LESS THAN~···: THIN TO 'THICK BEDDED: 
INTERBEDDED WITH C,OOI' TO 0,1' LAYERS OF SHALE: MEDIUM 
DAR~ GRAY: WEATHERED MODERATE YELLOWISH·BR~BOVE 18.9 1 : 

. LOCALLY CLAYEY: CALCAREOUS: THINLY LAM I HATED. 

HEEBNER HEP41ER 
SHALE: GRAYISH-HACK: VERY CARBONACEOUS: THINLY LAMINATED. 
mTTCAL, CALCITE-LINED. PARTIALLY-OPEN FRACTURE FROM 26,5' 
TO 28,7' 

UAVENWORTH MEP41ER 
liMESTONE: MEDIUM GRAY: FOSSILIFEROUS: VERY F"INE GRAINED: 
--.mm!l! 8£00 ED. 

SNYOERV ILLE MEMBER 
SHALE: OLIVE GRAY: CLAYEY: VERY CALCAREOUS: THINLY LAMINATED 
---,THIN BEDDED: WITH OCCASIONAL LIMESTONE LENSES AND 

NODULES. 
~S" SLIC~ENSIDED FRACTURE FROM. )2.1o' 

~s" OPEN FRACTURE FROM 36.6' 

20° OPEN FRACTURES FRCM ~8.5' AND ~9.6' 

TORONTO MEP41ER 
LI~ESTONE: LIGHT GRAY: FOSSILIFEROUS: FINE GRAINED: THIN TO 
~ BEOOED: PINPOINT VUGS LESS THAN 5X: WITH NUMEROUS 

GREEN I SH•CRAY ~LAVEY SHALE PARTINGS AND LAYERS. 

BORING COMPLETED AT ~B. 5 FEET ON 12-9·73. 
CASING USED TO A DEPTH OF 9, 9 FEET, 
GROUNDWATER LEVEL RECORDED 4T 10,1 FEET ON 12-i3-73. 
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BORING HS-19 
SUIIFACE EL.EYATION 1087.5 
COORDINATES; H 580.060.5 E 2812n1o.9 

DESCRIPTIONS 

ORANGISH•BROWN SILTY CLAY WITH SOME I'INE SAND (VERY 
STII'I') 

GRADES WITH SOH[· S I L TSTON[ I'RAGMENTS 

GRADES P'CRE GRAY (HARD) 

HEUMADER MEMBER 
SHALE; WEATHERED LIGHT OLIVE GRAY: CLAYEY; VERY CALCAREOUS; 
""""""miN BEDDED: HOOERATELY WEATHERED: WITH NUMEROUS I'OSSILS 

AND I'OSSIL I'RAGMENTS. 
PLATTSP'CUTH MEHBER 

LIMESTONE: MEDIUM GRAY, WEATHERED P'CDERATE YELLOWISH-BROWN 
~SHALE LAYERS ABOVE 2~.1': I'OSSJLII'EROUS; FINE GRAINED; 

PINPOINT VUGS LESS THAN 5';; THIN TO MEDIUM BEDDED: 
INTERBEDDED WITH 0.001' TO 0."6' LAYERS 01' SHALE: MEDIUM 
DARK GRAY, WEATHERED P'CDERATE YELLOWISH•BRC'ii1'1r"n0VE 2~. I'; 
LOCALLY CLAYEY; CALCAREOUS: THINLY LAMINATED. 

O. 1° CLAYEY SHALE LAYER FROM 21. 1' 
0.6' CLAYEY SHALE LAYER FROM 22.5' 
0.2' CLAYEY SHALE ALYER FROM 23.9' 
UNWEATHERED BELOW 20.. I' 

HEEBNER MEMBER 
SHALE: GRAY I SH•BLACK: VERY CARBONACE~US: THINLY LAM I' lA TEO: 
-ol:TERBED0£0 WITH OCCASIONAL 0.01' TO 0.05' LEIISES Of 

SILTSTONE: PALE YELLOWISH•BROWN: CALCAREOUS. 
LEAVENWbk I R AEABER 

LIMESTONE: MEDIUM GRAY: FOSSILIFEROUS: VERY l'ltl£ GRAINED; 
-.:!mtJII BEDDED. 

SNYOERV ILL£ ~EMBER 
SHALE; OLIVE GRAY; .CLAfEY: VERY CALCAREOUS; THIOII.Y LAMINATED 
~ THIN BEDDED; WITH OCCASIONAL L I HESTON£ LENSES AND 

20°Ng~~~E~RACTURE FROM 37 .O' 
30° OPEN FRACTURES FROM ~0.0° INC ~0.8° 

TORONTO MEMBER 
I.I~ESTCNE; LIGHT GRAY; Fl>l£ GRAINED: OINPOINT VUGS LESS THAN 

iH~Lt ~~R:r;N~~O !~~ ~!mt WITH NUMEROUS GREEN ISH•GRAY SHAL 
VERTICAL CI.AY•I.IN£0 FRACTURE FROM ~5.5' TO 46.1' 

BORING CO~PLETEO AT 0.9.6 FEET Cll 12·11·73. 
CASING USED TO A DEPTH OF 15.o FEET. 
GROUNDWATER LEVEL RECORDED AT 10.o FEET ON 12·13·73. 
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BORING HS-20 
SURFACE EL.EVATION 108:!.9 

COORDINATES' H 582)60.0 E 2812260.0 

DESCRIPTIONS 

BROWNISH·BLACK SILTY CLAY WITH ORGANICS (TOPSOIL) 

GRAYISH·BROWN SILTY CLAY (MEDIUM STIFF) 

"'"'!!i:ATTS•flUTH MEMBER 

l:..!.!~:,i.l:;:~~. i~~ ~~;S~~~~~E~g~~E~;~E ~~i~!i~: y~~~~:~~-~~0~~02' 
VUGS LESS THAN 5"'; THIN TO MEDIUM BEDDED, INTERBEDDED WITH 
0.001' TO O.l.• LAYERS OF SHALE, MEDIUM DARK GRAY. WEATHERED 
MODERATE YELLOWIS•·BROWN m17t' 12.1'; LOCALLY CLAYEY: 
CALCAREOUS' THI" Y LAMINATED. 

0,15! CLAYEY SHALE LAYER FROM 8,8' 
0,4' CLAYEY SHALE LAYER FROM 11.7' 
UNWEATHERED BELOiol 12. I' 

g;,JS~p~~A~~!c~~:tE F~~~E~4~~~M Tci
2 

j r I' 

HEEBNER MEMBER 
SHALE' GRAY ISH·BLACK: VERY CARBONACEOUS: THINLY LAMINATED: 
-----vT'TH OCCASIO'lAL 0.01' TO 0.04' LENSES OF SILTSTO•IE: PALE 

YELLOW I SH·BROWN; CALCAREOUS. ----

LEAVENio1lRTH MEMBER 
LIMESTONE: MEDIUM GRAY: FOSSILIFEROUS; VERY FINE GRAINED; 
--.mmJR BEDDED. 

SNYDERV ILL£ MEMBER 
SHALE; OL lYE GRAY: CLAYEY; VERY CALCAREOUS; THINLY LAMINATED 

4~Tgp~~~~q:g~~~·FROM 27.0' 
40° OPEN FRACTURES FROM 29.3' AND 24.4' 

20° OPEN FRACTURE FROIO 32. 5' 

TORONTO MEMBER 
LIMESTONE: LIG~T GRAY; FOSSILIFEROUS WITH FOSSIL FRAGMENT 
---rrc-r;FINE GRAINED: THIN TO MEDIUM BEDDED: PINPOINT TO 

0.02' VUGS LESS THAN Sl': WITH NUMEROUS GREENISH-GRAY 
SHALE PART '"GS AND LAYERS. 

O. I' CLAYEY SHALE LAYER FROM 40. I' 

BORING COMP\.ETED AT 45.1 FEET ON 12·10·73. 
CASING USED TO A DEPTH OF 10.0 FEET. 
GROUNDWATER LEVEL RECORDED AT 13.2 FEET ON 12·13·73. 
SECOND PIEZOMETER INSTALLED AT AN INTERVAL FROM 2.0 FEET 
TO 18.0 FEE:T CN 12-20·73. 
FIRST PIEZOMETER INSTALLED AT AN INTERVAL FROM 35.0 FEET TO 
43.C· FEET ON 12·1C·73. 
PIEZOMETER READINGS ARE PRESENTED ON TABLE 2.4-31. 
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BORING HS-21 
SUIIFACE ELEVATION 107~1.03 
CCORDIMATESr N 5~1905.0 £ 2810915.0 

DESCRIPTIONS 

WITH ORGANICS (TOPS.OI~) 

GRAYISH•BROWN SI~TY C~Y (VERY STIFF) 

~-MII'!'f'ri...,,OT~ MEMBER 

~TTm~; ~5~ ~~~I ~~:6us ~E~ mR~~A ~=~6: S~~~~~~ ~D~~ 0~~~£ 
VUGS ~ESS THAN ~: THIN TO MEDIUM BEDDED: ~OCA~~y SHA~EY 
WITH 0,001' TO 0. I' SHA~EY ~AYERS, 

0,1' HIGH~Y WEATHERED C~YEY SHA~E ~YER FROM 6.5' 
HEEBNER PIE MilER 

SHA~E: DARK GRAY TO GRAY ISH·B~ACK: VERY CARBONACEOUS: THIN~Y 
--nMINATED: C~AYEY IN UPPER 0.~'. 
IIIOKEN ZONES FROM 11.0' TO 11.3' AND FROM 11.8' TO 13.1° 

~EAVENWORTH HEMS ER 
~IMESTONE: MEDIUM GRAY: FOSSI~IFEROUS; VERY FINE GRAINED: 
---rlnrr"BEDDED: BASA~ O. 2 ° GRACES VERY SHA~EY. 

SNYOERV I~~£ MEMBER 
SHA\ji'I~~WE GRAY: C~AYEY: VERY CA~CAREOUS: THIN~Y ~AMINATED 

IN BEDQED: WITH OCCASIONA~ ~IMESTONE ~ENSES AtiD 
NODU~ES. 

0.] 0 , 6D0 OPEN FIIACTURES FROM 16. 5' AND 18. I 0 

~5" OPEN FRACTURE FROM 21. I 0 

300 OPEN FR~CTU~ES FROM 23.~', ·23.9' AND 26.~' 

TORONTO MEMBER 
LIMESTONE: ~IGHT GRAY; FOSSI~IFEROUS: FINE GRAINED: PINPOINT 
--m""ti.tf2' VUGS ~ESS THAN ~: THIN TO MEDIUM BEDDED: WITH 

NUMEROUS GREENISH-GRAY SHA~E PARTINGS. 

BORING CDMP~ETED AT 32.8 FEET ON 12·5·73. 
CASING USED TC A DEPTH OF 8,D FEET. 
GROUNDWATER ~EVE\. RECORDED AT 6.2 FEET ON 12-13·13 • 
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BORING HS-22 
SURFACE EL.EVATION 1075.8 

COOROINATES< N 58).50.0 E 2810935.0 

DESCIIIPr/ON$ 

&.;,;.;;;,,J....;r:.;,;.,.,I,~UTH ~EMBER 
li~EST(:''lE: ~EOIL'~ GRAY: FOSSILIFEROUS: FINE GRAINED: PINPOINT 

j, -.." c·~GS L~SS THAN 5'.: THIN TC MEDIUM BEO~EC: 
INTER6EO:EC WITH 0,001' TO 0,25' LAYERS OF SHALE: MEDIUM 
OAR( GRAY. WEATHERED >(!CERATE YELLOWISH·BRO~OVE 12.0': 
LOCALLY CLAY~Y: CAlCAREOUS: THINLY LAMINATED. 

0.15' ClAYEv SHAlE LAYER FROM IO.C' 
0,25 1 CLAYEY SHAlE LAYER FROM 13,3' 

30° OPEN FRACTURE FROM 16,!.' 

HEEBNER ~>!EMBER 
SHAlE: GRAY ISM-BLACK: VERY CARBONACEOUS: THINlY LAMINATED: 
--.rTTH CCCASICilAL 0.01' TO O.O•' lENSES OF SilTSTONE: PALE 

YELL0w1SH-6ROWN: CALCAREOUS, ----
LEAVENWORTH ~EMEER 

liMESTO'IE: "'EOIUM GRAY: FOSSILIFEROCS: THICK BEDDED: BASAl 
~S VERY CALCAREOUS: FOSSILIFEROUS SHALE. 

SNYDERVILLE MEMBER 

S~Ati~~~!~~6 %1~~~~R~~cDi5~YEY: VERY CALCAREOUS: .THINLY 

20°, OPEN, SLICKENSIDED FRACTURES FROM 29.8 1 , 30,2 1 , 30.6' 
ANO 31.5' 

45° CLAY FILLED FRACTURE FROM 33.0' 

TORONTO MEMBER 
LIMESTONE: liGHT GRAY: FOSSILIFEROUS WITH FOSS ll F.RAGMENT 
~Fl~E GRAINED: PINPOINT VUGS LESS THAN 5:': THIN TC 

MEO IUM EECOED: WITH NUMEROUS GREEN ISH-GRAY SHALE PARTINGS 
AND LAYERS, 

BOR lNG CO~PLETEO 'T !. 1, 7 FEET C~l 12·11· 73. 
CAS lNG USED TO A ~EPTH OF 7, 7 FEET, 
GROUNDWATER LEVEl RECORDED AT C. 7 FEET ON 12·13-73. 
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BORING HS-23 
SURFACE EL.EVATION 1086.7 

COORDINJ.TfSo H S8 .. ,S.D E 1811675.0 

DESCRtPrtONS 

K BROWNISH•BLU£ CLAYEY SILT WITH ORGANICS (TOPSOIL) 

CLAY (VERY STIFF) 

ELLOWISH•BROWN SILTY CLAY WITH SOME SILTSTONE FRAGMENTS 
(HARD) 

GRADES WITH GRAY 
GRADES ORANGE 

GRAY 

PLATTSMOUTH MEMBER 
LIMESTONE:.MEOIUM GRAY: FOSSILIFEROUS: FINE GRAINEO: T"IN TO 
-rmm!R BEDDED: PINPOINT VUGS LESS THAN 5l:: INTERBEDDED WITH 

O.COI' TC 0.15' LAYERS OF SHALE: MEDIUM DARK GRAY. 
WEATHERED MODERATE YELLOWI~OWN ABOVE 23.2°: LOCALLY 
CLAYEY: CALCAREOUS: THINLY LAMttiATED. 

0.15° CLAYEY SHALE LAYER FRO~ 22.7° 
UNWEATHERED BELOW 23.1° 
0, I ° CLAYEY SHALE LAYER FROM 25. I 0 

lOR lNG COMPLETED AT 25.5 FEET ON 12·10•73, 
CAS lNG USED TO A DEPTH OF 10.5 FEET. 
GROUNDWATER LEVEL RECORDED AT 6.2 FEET ON 12•13·73. 

Rev. 0 

WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-36w 

Log of Boring HS-23 

.. ... -a: z::o ..... cc ..... ou 
·- z .... 
=~ ;;z 



:: 
;I LAIIOIIATOIIT 

TEST DATA ~' 
~G 
~ 

5 -

·-10 

15 - 0 

r;L 
·-20 n -

0 ·-25 

·-30 
D 

35 -
,_ 40 

c ..... za: 0 ...... 
U> "' a:o a: ... u ..... a: 

r-

98 67 r-

100 67 r-

r-
93 72 

100 75 r-

100 79 r-

.:L 5I 
107'0 6 I 

1065 

1060 

1055 

1050 

1045 

1040 

1035 

1030 

Ill 
1101 

BORING HS-24 
SUIIFAGE EL.EVATION 1072.1 
COORDINATES: H SB•l6S.O E 2811080.0 

S'YM60L$ DESCRIPTIONS 

BROWNISH-GRAY CLAYEY SILT (MEDIUM STI~F) 

~~t'5'l::trrsl.ou1rH ,.;:::RES WITH SOME SAND 

!:..,!,!~~~\, M~eJ~\my +H~~S~~~~~~~U~ ~~~~U~R:~~5~C: PINPOINT 
INTERIIEO:)ED WIT~ C.,CI' TC C.~' LAYERS OF SHALE: MEDIUM 

. MODERATELY WEATHERED TO BROWNISlr-l!UNGE ABOVE 
I': LOCALLY CLAYEY: C~LCAREOUS: THINLY LAMINATED·. 

CLAYEY SMALE LAYER FRO~ 7. f:' 
CLAYEY SMALE LAYER ~RO~ 10.3' 
CLAYEY SHALE LAY.ER ~ROM 10.8' 

C.2' CLAY£'!' SWALE LAYER ~RO~ 11.6' 
UWUTHEREO BELOW 11.8° 

HEEBNER MEMBER 
SHALE: GRAY ISH•BLACK: VERY CARBONACEOUS: THINLY LA"INATED: 
---...rr11 OCCASIONAL 0.01' TO C.C3' LENSES OF SILTSTONE: PALE 

YELLOWISH•BR~WN: CALCAREOUS. ----
LEAVENWORTH MEMBER 

LI~ESTONE: MEDIUM GRAY: FOSSILIFEROUS: VERY ~INE GRAINED: 
"lmmJR BEDDED: BASAL 0.6° IS VERY SHALEY: COARSE GRAINED: 

CALCARENITIC LIMESTONE. 
SNYOl:RV ILLE ,.E,.BE• 

SHALE: CLIVE GRAY: CLAYEY: VERY CALCAREOUS: THINLY LAMINATED 
.......,-e' THIN BEDDED: WITH OCCASIONAL L IMESTDNE LENSES ANO 

NODULES. 

3o" CLAY•LINED ~ACTURES FROH 29."'. 29.9', 30.0' AND 32.0' 

TORONTO "EMBER 
LIME5T0N£: c IGHT GRAY: ~OSSILI~EROUS WITH ~OSSI~ ~RAGMENT SEDSo 
~::I:.INEC: :)INPOINT VUGS LESS THAU ~~:: THifl TC MEOIUM 

BECOEO: •liTH NUMEROUS GREEN ISM•GRAY SHALE PARTINGS AND • ~~:E"·s. 

BORING CC,.PLETEC AT "2.2 FEE'T ON 12·11·73. 
CASitlG USED TC A DEPTH 0~ 9.! FEE'T. 
GROUNOWATE~ LE'IEL RECORCEO AT 1.1 FEE'T ON 12·13·73. 
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BORING HS-25 
SURFACE ELEVATION 1081.42 

COORDINATES: N 58"'3&60.0 E 281012).9 

DESCRIPTIONS 
4 1 --.,...DA_R_K_B_Ro_w_N_I s-H--6-LA_c_K~C-LA.,Y~EY~s I,.L~T -.~~ T,.H""!o~RG~~.,N~I c~s~~~- t--,---1 

I MOTTlED GRAY ISH· BROWN CLAY WITH SOME FINE SAND 
14 I (VERY STIFF) 

~· GRADES 11JRE YELLOWISH•GRAY (HARD) 

t075 ~IE 

107'0 

1065 

1060 

HEUHADER MEHII ER 
SHALE: WEATHERS GRAYISH·ORANGE TO DARr. YELLOWISH-ORANGE: nov 
"-"ttAYEY: VERY CALCAREOUS: THINLY LAH I NATED: HIGHLY WEATHERED: 

WITH NUMEROUS FOSSILS AND FOSSIL FRAGMENTS, LIMESTONE 
LENSES AND NODULES. 

PLATTSI1JUTH HEHBER 
LIMESTONE: WEATHERS GRAYISH-ORANGE: FOSSILIFEROUS: SHALEY: 

FiN[ GRAINED: THIN TO MEDIUM BEDDED: SLIGHTLY WEATHERED. 

lORING COMPLETED AT 23.0 FEET ON 11-30·73. 
NO CASING USEC. 
GROUNDWATER LEVEL RECORDED AT ! . 9 'EET ON 12 -13· 73 . 
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BORING HS-26 
SUIIFACE E~EVATION 1094.S 
COORDINATES: N 5B•J•D.O E 2809005.0 

DESCIIII'riONS 

YELLOW I SH·GRAY CLAY (HARD) 

GRACES I()RE SILTY 

GRADES LESS S I L TY 

MEHlER 
SHALE: WEATHERED I()DERATE YELLOWISH-BROWN: VERY CLAYEY: 
-mCAREOUS: THINLY LAMINATED TC THIN BEDDED: MODERATELY TO 

HIGHLY WEATHERED: WITH OCCASIONAL LENSES OF SILTY SANDSTONE 

SHALE: WEATHERED MODERATE YELLOWISH-BROWN TO LIGHT OLIVE GRAY: 
· ~AYEY: '/E~Y CALC~REOUS: THINLY LAMINATED TO THIN BEDDED: 

SLIGHTLY TO MODERATELY WEATHERED: WITH NUMEROUS FOSSILS 
AND FOSSIL FRAGMENTS, LIMESTONE LENSES AND NODULES. 

PLATTSI()UTH MEMBER 
LIMESTONE: ~EDIUM GRAY: FOSSILIFEROUS: FINE GRAINED: PINPOINT 
---vm:rtESS THAN 5l:: THIN TO MEDIUM BEDDED: INTERBEDDED WITH 

0.001' '1'0 0.1' LAYERS OF SHALE: MEDIUM DARK GRAY: 
CALCAREOUS; THINLY LAMINATr'il':""" 

BORING COHPLE'I'EC AT 39.5 FEE'I' ON 12·6·73. 
CAS lNG USED Tv ~ DEPTH UF 13. S FEET. 
GROUNDWATER LEVEL RECORDED AT 2.3 FEET ON 12·13·73. 
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BORING HS-27 
SURFACE EL.EVATION 1098.7 
COORDINATES; N 580)oD.D E 2808205.0 

DESCRIPTIONS 

(TOPSOIL) 

YELLOW I SH·GRAY CLAY (STIFF) 
GRADES MJTTLED YELLOWISH-GRAY 

45" OPEN FRACTURES FROM 12.,1' AND 13,51 

0.71 , 80° CLAY·LINED FR~CTURE FROM 14,0 1 

POOR CORE RECOVERY AND RQD VALUES FROM 15,3 1 TO 35.8 1 ARE 
A RESULT OF DRILLING HALFUNCTION AND ·ARE NOT REPRESENTATIVE 
OF ROCK PROPERTIES. 

PLATTSMJUTH MEMBER 
LIMESTONE: MEDIUM GRAY: FOSSILIFEROUS: FINE GRAINED: PINPOINT 
~ESS THAN 1~: THIN TO MEDIUM BEDDED: INTERBEDDED WITH 

D.DDI 1 TO 0.2' LAYERS OF SHALE: MEDIUM DARK GRAY: LOCALLY 
CLAYEY; CALCAREOUS: TH INLY"'URINATED. 

0,2 1 CLAYEY SHALE LAYER FROM 41,7 1 

0,1 1 CLAYEY SHALE LAYER FROM 42, I 1 

HEEBNER MEMBER 
SHALE: GRAY ISH•BLACK: VERY CARBONACEOUS: THINLY LAM I NAT ED: 
-rl!TERBEDDED WITH ~.01' TO 0.05' LENSES OF SILTSTONE: 

PALE YELLDWISH·BRDWN: SLIGHTLY CALCAREOUS.--
LEAVENWORTH MEMBER 
~:MEDIUM GRAY: FOSSILIFEROUS: VERY FINE GRAINED. 

BORING COMPLETED AT 52.0 FEET ON 12•7•73. 
CAS lNG USED TO A DEPTH OF 15.3 FEET. 
GROUNDWATER LEVEL RECORDED AT 2. I FEET ON 12·13·73. 
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BORING HS-28 
SURFACE EL.EVATION 1091.9 

COORDINATES: N 58•711.7 E 2809675.7 

DESCRtPrtONS 

BROWN SILTY CLAY (VE~Y STIFF) 
GRACES ~RE CLAYEY 
SOME LAYER OF FIN£ SAND 

YELLOWISH·GRAY CLAY (HARD) 

GRADES DARK GRAY 

~EM!ER 
SHALE: WEATHER EC ~'ERATE YELLOW I SH·SRCWN: CLAYEY: CALCAREOUS: 
--rA'INLY LAP'INAT£0 TO THIN BtDOEO: I'CDERATELY WEATHERED. 

SHALE: WE~THEoED ~DERATE YELL~WISH•BROWN: CLAYEY: VERY 
--r.:LCARECUS: THifiLY LAHHIATED T: TI'IOI SECDED: HOCE~ATELY 

WEATHERED: wiTH 'IUMEROUS FOSSILS AIID FOSSIL FRAG~ENTS. 
LIME STONE LENSES AND NODULES. 

•LAnSHOUTH P'EP'BER , 
L I"ES'rn'IE: ~E: I U'' GRAY: WEATHERED MODERATE YELLOW ISH·BROWN 
~SHAL! L;.YE:RS ABOVE 30...6': t'CSSILIF'EROt:S: ='IP•f GRAINED; 

Of~!P~I~:T r-:- :.-::i' VCGS LESS THAt~ ~··; THPO T: T)oiiCK SE:t'EO; 
INTEReE:OE:l .<ITH SHALE: "EOIUP' O~RK GRAY. WEAT"EREO 
"CCERATE YELLOWIS~N ABOVE 3••.6': CALCAREOUS: I.OC~LLY 
CLAYEY: THI':L~ .AMINATEC. 

0.1~ 1 CLAY~" SHALE LAYER ~ROM 31.9' 
·:.I' CLAYEY SHALE LAYERS FROM 3".5'. Jlo,8' AND 37.0' 
C,7' CLAYEY S~ALE I.AYER FROM 37.2' 
C. 15' CLAYEY SHALE LAYER FROM 38. I' 

•EEBNER HEMBER 
SHALE: G•AYISH·SLACK: '/ERY CARBONACEOUS: THINLY LAHif;ATEO: 
~ERBE~';EC ~.ITH :CC:ASIC~AL L.!~ISES OF SILTSTC~:E: 0 Al.E 

YELLOWISH•BRCWN: SLIGHTLY CALCARECUS. ----
lEAVENWQRT~ ,.•EMBE~ 

!..I~~ST~'!E: "EOI!.."·' GRAY: F"OSSILIFERCUS: F'INE GRAI,.EO: THICK 
~; BASAL :.7' IS SHALEY: COARSE GRAINED: CALCAREt:ITIC 

Lli"ESTC>:£. 
SIIYOERV ILLE •E"!ER 

SHALE: CLIVE GRAY 'II:! ~ IGHT OLIVE GRAY: CLAYEY: VE~Y CALCAP.EOUS; 
~INLY LAHINATEC 'rn THIN BEDDED: WITH OCCASIONAL LIMEST~~E 

LENSES AND ';CCUL~S. 

3D0 OP£tl ~RACTURES FROM 51>.7', S/o.9', 55.1' AND 55.9' 

TORONTO ~EMS ER 
LIMESTC•lE: ~IGHT GRAY: FOSSILIFEROUS WITH FOSSIL FRAGMENT 
~•Ill£ GPAitiED: PIIIPOIIIT TC 0,01' VUGS LESS Tk'" 5~·: 

THit: TC •ED IU~ BEDDED: WITH IIUHEROUS GREEN I SH·GRAY SHAlE 
PART lt:GS A::o LAVERS. 

VERTICAL CLAY·HEALEC FRACTURE FROM 60.C' TO 60.8' 

eo:u~:C cr:~ol.,TEC AT 65.: CO£ET C~l 12·0·73. 
:;.1Sr·:~ l'SEO T:'.:. c::oTH OF' 5.5 F'££T. 
GR~~·:C~<ATER ~EVEL ~£CORDED AT 17,/o ~EET ON 12·13·;3. 
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BORING HS-29 
SURFACE ELEVATION 1091.4 

COOROONATES' N 5B4660.B E 2B096B3.4 

DESCRIPTIONS 

ISH•BLACK SILTY CLAY WITH ORGANICS (TOPSOIL) 

SILTY CLAY (VERY STIFF) 

(HARD) 

MEMBER 
: WEATHERED MODERATE YELLOWISH-BROWN: CLAYEY: CALCAREOUS: 
INLY LAMINATED TO THIN BEDDED: MODERATELY WEATHERED: 

WITH OCCASIONAL LENSES OF WELL-CEMENTED, CALCAREOUS 
SANDSTONE. 

SHALE: WEATHERED MOOE!lATE YELLOWISH-BROWN: CLAYEY: VERY 
--n-LCAREOUS: THINLY LAMINATED TO THIN BEDDED: MODERATELY 

WEATHERED: WITH NUMEROUS FOSSILS AND FOSSIL FRAG~.ENTS, 
LIMESTONE LENSES AND NODULES, 

PLATTSMOUTH MEMBER 
LIMESTONE: MEOIU~ GRAY: FOSSILIFEROUS: FINE GRAINED: PINPOINT --vm:!""nss THAN 1•: THIN TO MEDIUM BEDDED: INTERBEDDED WITH 

O,COI' TO C.S' LAYERS OF SHALE: MEDIUM DARK GRAY: LOCALLY 
CLAYEY: CALCAREOUS: THINL~INATEO. 

0.2' CLAYEY. MODERATE YELLOWISH-BROWN, MODERATELY WEATHERED 
SHALE LAVE~ !='R::M 32.!' 
UNWEATHERED BELOW 32.6' 
0,1' CLAYEY SHALE LAYERS FROM 35.2' ANO 35.5' 
0, IS' CLAYEY SHALE LAYER FROM 3 7, 9' 
0.5' CLAYEY SHALE LAYER FRO" 38.2' 
0,15' CLAYEY SHALE LAYER FRO". 38.9' 

HEEBNER MEMBER 
~GRAYISH-BLACK: VERY CARBONACEOUS: THINLY LAMINnEO. 

LEAVENWORTH ME~BER 
LIMESTOtlE: ><EOICM GRAY: •OSSILIFEROUS: VERY Fl'!E GRAI':EO: 
~ BEOOEC: BASAL 0,9' IS VERY SHALEY: COARSE GRAitlEO: 

CALCAREtliTIC LIMESTO:lE. 
SNYOERV I LLE MEMBER 

SHALE: OLIVE GRAY CLAYEY: VERY CALCAREOl'S: TH P.iL Y LAM INA TEO 
--rtl' THIN BEDDED: WITH OCCASIONAL LIMESTONE LE!iSES AND 

20°N~~~;E~iNEO FRACTURE ;ROM 52. 7' 
30° OPEN FRACTURES FROM 51,,2', 54.3'. 55.9 AND 57.2' 

TORONTO MEMBER 
LI"ESTONE: LIGHT GRAY: FcSS ILIFERCUS WITH FCSSIL FRAG~ENT 
~FINE GRAitlED: PINPOINT TO O,CI' VUGS LESS THA~ 5·: 

THIN TO MEDIUM BEDDED: WITH NUMEROUS GREENISH-GRAY SHALE 
PARTINGS. 

BORING CCMPLETEO AT 65.5 FEET ·JN 12·9·73. 
CASING USEC T·: A OEPTM CF o.C FEET 
GRCUtlOWATER LEVEL "OT RECCROE':, 
SECOND •IEZCMETER INSTALLED AT AN INTERVALJROM L.,O FEET TO 
..... I ;EET OS 12·12·73. 
;JRST PIEZOMETER INSTALLED AT AN INTERVAL FROM 57.0 F'EET TO 
68.0 FEET ON 12·12-73. 
PIEZOMETER READINGS ARE 0RESE~TEO ON TABLE 2.4-31. 
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BORING HSA-1 
SURFACE EL.EVATION 1054.0 

C~OROtN•TES: N 58°900.0 E 2809.)0.0 

""' -a: 
:::::> ..... cc .,_, 
"'" -z ..... 

ii: ~ SYMBOL.$ DESCRtPrtONS =~ ~z 

PI 

10501 f-

/045 f-

1040 -. 

1035 ~. 

PI 
I 

PI 
II 

BSI 

10015" I 

LAYERS (STIFF) 

BROWN SILTY CLAY (STIFF) 

GRADES BLUISH-GRAY AND GREEN ISH-GRAY (HARD) 

ILL£ HEMBER 
SHALE: GREENISH-GRAY: CLAYEY: VERY CALCAREOUS: THINLY 
---,:'J(HINATED: SLIGHTLY WEATHERED GRADING TO UNWEATHEREC 

BELOW 13,7'· .. 
TORONTO MEMBER 

LIMESTONE: LIG~T GRAY TO GREENIS~·GRAY: FOSSILIFEROUS WITH 
--rtn'nr <RAG~ENT BEDS: S~AlEY: FINE GRAINED: PIN PO I NT VUGS 

LESS T~AN ~·.: T~lfl TO THICK 9EODED: OCCASIONAL O.DOI' TO 
0. D I' GRHotS~·GRAY, C~AYEY S~ALE PARTINGS. 

SHALE GRADES OUT AT IS,O' 

BOR"IG c~u•LETED AT 21.3 FEET ON 11-:7·73. 
CASING ~Si:D T~ ~DEPTH OF 12.5 FEET. 
GROU'IOWATER Li:VEL RECORDED AT "·I FEET ON 12·13·73. 
SECOND PIEZC~ETER INSTALLED AT AN INTERVAL FROM 2. 7 FEET TO 
II.; FEET ~N 12-18-73. 
F' IRST PI EZOHETER INSTALLED AT AN INTERVAL FROM I 5. 0 FEET 
TC 2Z.C rEET ~" 12-18·73. 
PIEZOMETER READINGS ARE PRESENTED ON TABLE 2.t.- 31. 
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BORING HSA-2 
SURFACE EL-EVATION 1063.~ 

COOROtNAT£5: N S8 .. SO.O E 28Q<J66S.O 

DESCRIPriONS 

DARK BROWNISH-GRAY SILTY CLAY AT TOP: MOTTLED WITH MEDIUM 
BROWN AT BOTT01<: WITH ROOTS AND ORGANICS: SPONGY: 
MOIST: CRUMBLY: TRACE OF FINE SAND (TOPSOIL) 

""' _ .. 
""' .... cc ..... .... -z .... •:a .. .. 
~z 

nt-"'"4..::;.:.~ L IG~~N~;m~mo~R~~si~~i FE~~erE~~~Sr5~~H~R2~~~NTS .. -r-f-r-1 
DARK BROWNISH-GRAY SILTY SAtiDY CLAY: HIGHLY CARBONACEOUS: 

PLATEY: DARK REDO ISH• BROWN WEATHERED ON PARTINGS 
LEAVENWORTH ME118ER 

LIMESTONE·: MEDIUM GRAY: FOSSILIFEROUS: VERY FINE GRAINED: 
lAIN 10 MEDIUM BEDDED: BASAL 0. 5' GRADES EXTREMELY SHALEY: 
UNWEATHERED. 

SNYOERV ILLE MEMBER 
SHALE: GREEN ISH· GRAY: CLAYEY: VERY CALCAREOUS: THINLY 
--ctlll HATED. 

30° OPEN SL ICKENS I OED FRACTURE FROM II. 5' 
LIMESTONE NODL'LES GRADE IN AT II.~' 
INTERVAL FROM 12.1' TO Uo,o' NOT RECOVERED DUE TO DRILLING 
11AbFUNCT ION . 
30 OPEN FRACTURES FROM 10.6'. 15.8'. 16.2'. 16.9'. 17.9'. 
18.9', 19. 5' AND 19,9' 

TORONTO MEMBER 
LIMESTONE: LIGHT GRAY: FDSSILtFEROUS WITH FOSSIL FRAGMENT 
~VERY SHALEV IN UPPER 3,1°: FINE GRAINED: OINPOINT 

TO 0,01' VUGS LESS THAN ~w: THIN TO THICK BEDDED: 
DCCASIOtiAL C.COI' TC 0,01' INTERBEDS OF SHALE: GREENISH· 
GRAY: CALCARE~US: VERY CLAYEY: THINLY LAR'mln'ED. 

BORING COMOLETE~ AT 27.!. FEET ~N 11·26·73. 
CASING USED TO A DEPTH OF'-. 7 'EET. 
GROUNDWATER LEVEL RECORDED AT 3.2 FEET. ON 12-13·73 • 

Rev. 0 

WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-36ee 

Log of Boring HSA-2 

z ~ 0 
i= i3 
C( cz: 
2 C) 

~ 101 ... 101 z 
0 ;J 
C( C( 
1&1 % 
cz: Cl) 
0 



.. .. 
:::; 

L.ABOIIATOII'I' ii 
TEST DATA ~ ,. 

: 

5 -

10 -

15 -

20 -

25 -

30 

0 .. ... 
:: 0 
U> " 11:0 .. wu ...... .. 

100 15 

100 60 

1070 -, 

-, 

1060 -, 

I-. 1055 

1050 -, 

- 1045 

42 
62 

106111' 

BORING HS-30 
SURFACE EL.EVAT10N 1071.6 

COOROI""HS: N 581287.6 E 2810622.4 

DESCRIPTIONS 

thiOR,.H ~H"5ER 

ORGANICS (TOPSOIL 

MEDIUM SAND 

Llt'ESTONE;~EOIL'M LIGHT GRAY; riNE•GRAINEO; MEDIUM 
-·l!!'C'll!!l: FCSSILIFEROUS. 

SNYDERVILLE '1["9E~ 
S""ALE; ~EDIUt< GREE,ISH·GRAY: CALCARECUS: CLAYEY: THII:LY 
-U~INATEO: WAVY A:;D OISTO•TED ST•UCTURE: HIGHLY WEATHERED 

TO CLAY TO 1C.C' T~EN SLIGHTLY WEATHERED: TRACE 
LI~ESTO•:E INCLUSICNS. 

GRAII"£"r"ln"mY FOSSILIFEROUS AT 9.0' 

TORONTO MEMBER 
LIME STONE: VERY LIGHT GRAY: FINE· TC MEO I UM·GRA 1 NED: 

rJiSi[IF'Ei\OUS "w:!TH F'CSSIL C'AACHEt.,~T BEDS: SHl.LEY: THIN 
TO ~ED I UM BEDDED: LESS THAN 15:1. PINPOINT VUGS: NUP<tKUUS 
~ PARTI~GS: GREENISH-GRAY; TH,lLY LAMINATED. 

BORING COMPLETED AT 27.5 FEET ON 9·18-74. 
NO CASI~G USED. 
GROUNDWATER LEVEL RECORDED AT 5. 5 .FEET ON 10/3174. 
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BORING HS-31 
SUIIFACE ELEVATION 1076.4 

COORDINATES• N 5816)).9 £ 2810680.2 

ii: :i SI'IIIOLS 
p 

DESCRIPTIONS 

SOME FINE SANO ORGANICS 

SOME FINE SAND (MEDIUM 

PLATTSMOUTI< ><EMBER 
LIMESTD.,E: LIGHT GRAY: FINE-GRAINED: FOSSILIFEROUS: 
~ BEDDED: SLIGHTLY WEATI<ERED ALONG BEDDING 

PLANES: OCCASIONAL PAn INGS AND INTERBEDS OF SHALE: 
MEDIUM DARK GRAY: WEATI<ERED TO SOFT ORANGE C~ 
IN UPPER S.O'. 

HEEBNER MEMBER 
SHALE: GRAY ISH•BLACK: CARBONACEOUS: SLIGKO'LY CALCAREOUS: 
~INLY LAMINATED: FISSILE: TRACE~ THIN LENSES. 

LEAVENWORTI< MEMBER 
LIHESTO.:E: ~EDIUM LIGHT GRAY: FINE-GRAINED: FOSSILIFEROUS. 

SNYtmiV'T'CLr~EMBER 
SHALE: MEDIUM DARK GRAY: CALCAREOUS: CLAYEY: TI<INLY 
--crMINATED: TRACE UMESTONE INCLUSIONS. 
60" HEALED FRACTURE ~ 

65" PARTIALLY OPEN FRACTURE AT 2S.9' 
GRADES GREEN ISH•GRAY 

TORONTO MEP~BER 
LIMESTONE: VERY LIGHT GRAY: FINE-TO MEDIUM-GRAINED: 
-sm:t!'r: FOSSILIFEROUS: THIN TC MEDIUM BEDDED: 10~ 

SHALE FILLED VUGS: NUMEROUS PARTINGS OF SHALE: • 
l:l!miSH·GRAY. --

BOA I NG C0~0LE'!'ED TO lC. 5 ?'EET 'N 9·18-7~. 
NO CASING USEO. 
GROUNDWATER LEVEL RECORDED AT 8.3 FEET ON 10/l/7~. 
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BORING ESW-1 
SURFACE EL.EVATION 1105.4 

COORtdNAT£5: N 581.1705.8 E 2801016.6 

ii: ~ S'YMBOl.S DESCRIPTIONS 
P II 
P[JI--+...lool.l""'-l 

15 

112 

JACKSO'I PARK ~E>'BEP 
5A''D~TO•:E: ~1~'-"T G~:t:.V: WEA~EqS TO DARK YELLOWIS~·ORAP:r:£ 'tilTH 
-~CCE~ATE RE~OIS~·B0.0\·1'': F'"IE·G~AINEDi ~EDIU"- 'BEDDED 

CALCAREOUS; ~OERATELY WEAT"EREO TO 5.4' THEN SLIGHTLY 
WEATHERED: SO!<! SHALE PARTINGS, 
0.7' VERY LIGHT GRAY SANOY LIMESTONE •KUM 9.5 1 TO 10.2 1 

VERY CALCAREOUS BELOo 12.9' 
HEUM!.DER ~Ef'SER 
SH~L£; MEDIUM OAR~ GRAY WEATHER lNG TO MODERATE YEI.LOWIS~· 
---ri!OWN; T~I~ILY LAMINATED: VERY CLAYEY: MODERATELY WEATHE'iEO 

TRACE SILTSTONE LENSES. 
GRADES TO HEOIUM DARK GRAY CLAYEY SHALE: BELOW 16. 7': 
SLIGHTLY WEATHERED 

SHALE; MEDIUM OAR~ GRAY: THINI.Y LAMINATED: VERY CAl-CAREOUS; 
--nAYEY. F'OSS I L IFEROUS; OIUMEROUS LIMESTONE F'RAGMEP'TS. 

PLATTSMOUTH MEMBER 
LI~ESTO~IE: LIG:IT GRAY: FPNE•".RAINED: MEDIUM BEDDED: SHALEY: 
~IF'EROUS, FRESH. ltiTERBEDDEC \,'IT" <HALE: MEOIU~ DARK 

GRAY: CALCARtoUS: THWLY LAMH:ATEO PARTT!'GSTo MEOitll' BEDS; 
BECS 0 ISTCP.TEo • n.z• CLAY SEAM AT 39.4' 

O. 7' CLAYEY S"ALE LAYER FROM 45.0' TO 45.7 1 

C.3' CLAY SEAM F'ROI< 45.9 TC 4E.2' 

60° CLOSED FRACTURE 0.2' LONG AT 49.8 1 

ISOLATED VUG 0.04' DIAMETER AT 50.6 1 

HEEBNER ME~E~ 
SHALE: GRAYISH·BLACK: THINLY LAMIIIATED: SLIGHTLY CALCAREOUS; 
~RBOOI~CEOUS. U:HRi!!COED WITH TRACE OF' MEDIUM DARK GRAY 

LI~ESTOttE STRINGERS, 
~SS THAN O.C2 1 THICK BELOw 54.2 1 

l-EAVENWORTH MEP<BER 
LI~ESTO~IE: t'EDIU~ GRAY; FltlE•GR•INED; MEDIUM BEDDED. 

Sm'lm!VrnE MEMBER 
SHAI.E; MEDIUM DAR~ GRAY; lriiN WAVEY LAMINATit 1 ~S: 
-- CoLC.:OREOUS. 

0.5 1 LIGHT G~AY S~ALE' lii'EST··"E IA'.'E' WITH '.01 1 DIAMETER 
VUGS F'ROM 57.4' TO 57.9 1 

0.06' LIGHT GRAY SHA'E''. I"E"T'"E '·'IT::, .Gl' VUGS AT 60.5' 

BORING CO~PLETEO AT 62.5 ~EET ."' 8121174.' 
"0 CASING USED 
~ROUNOWATE• LEVEL ~ECOPrEO AT 8.' F'EET 001 912~/74. 
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BORING ESW -2 
SURFACE ELEVATION 1103.4 

COO!t.OINATES: N 58ltlt56.) E 2807015." 

5YMIIOL$ DESCRIPrtON$ 

res 
(TOPSOI~) I 

ttlTTLED BR~WN ANO GRAY SILTY CLAY WITH SOME FINl SAND; 
HARD (RES I DUAL) 

JACKSON PARK HEI'BER 
SANDSTONE: LIGHT GRAY WEATHE~ING TO DARK YELLDWISH·ORAHGE, 
--nl~E=1:RAINED: MEDIUM BEDDED; ttlDERATELY WEATHERED; 

CALCAREOUS BELOW 10.7 '· 
CLAYEY WITH SOME CA~CAREOUS LAYERS BELOW 12.0' 

HEUIIAOER HE~BER 
SHALE; MEDIUM DARK GRAY WEATHERING TO LIGHT OLIVE•GRAY WITH 
"-111C'DERATELY YELLOWIS"·BROWN: THINLY LAMINATED: SLIGHTLY TO 

ttlDERATELY ·•EATHERED TO 22.6': vERY CL./.YEY: TRACE SILTSTONE 
LENSES AND riODULES WHICH WEATHER TO DARK YELLOWISH·ORANGE; 
TRACE LIMESTONE STRINGERS. 

GRADES TO MEO IUM DARK GRAY AT 26.0' 

SHALE: MEDIUM GRAY: THINLY LAMINATED: VERY CALCAREOUS: CLAYEY; 
~SILIFEROUS: NUMEROUS LIMESTONE FRAGMENTS. 

GRADES VERY CLAYEY AIIO SOFT BELOW 39.3' 

PLATTSI'O\!TH MEM!IER 
LIMESTC!!E; LIGHT GRAY: FIN~·GRAINED: MEDIUM BEDDED: SHALEY: 
~ l'lTE~BECCED WITH~: MEDIUM GRAY, CALCAREOUS 

~~~I~~G~J~ S'f~~!.·~ref~~\·"'~ .. BEDs ntsTo~TEO. 
0.1' CLAY SEAM ~T 1.5.~' 

~ ~~T~S:~~ ~BEDS EACH 0.06° THICK FRCM 

HEEBNER MEMBER 
S"AL£: G"AYIS"·BLAC~:THitiLY LAMINATED: CARBONACEOUS; CALCAREOUS 
--rTSS I LE: :.:•:wEAT"E~ED: S~ME IIITERSEODED MED IUH :lARK GRAY 

CALCARE~US L ,,..f$I"'~·r STRINGERS AND I..ENSES LESS THAN 0.02 1 

THICK. 
~EAVE~iWORT'-~ ~£,.9£~ 

LI"ESTC•;E: liG'T G~AY: FINE•GRAINED: MEDIUM BEDDED; 
~'!!itl=-::=.:::5: :'~£$"'!. 

SNYDERVILLE "E"BE0. 
SHALE: ~EOIC~ ~AO< GRAY:THI~LY LAMINATED: CALCAREOUS: BEDDING 
--=r..tS ,.:.vEY Sr:'.:JCTt.:~E: ~RESH. 

VERY CALCAP.EOL'S "-C~ 53.6' TO 59.6' 
0.3' SliALEY ~IMESTO!IE SED FROM 59.3 TO 59.6' 

BORING COI'PLETEO AT 6C. ~ FEET o• 612217~. 
CASING L'SE~ T':!:.. ')E!'T~o~ ~~ 12.: FEET. 
GROU,.O~<ATH .EV£~ '.E·:c~nc AT 6.C •EEl ON 912217~. 
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BORING ESW -3 
SURFACE EL.EVATION 1101.0 

COOROONATH: • 584266.8 E 2807010.8 

SYMBOLS OESCRIPT/ONS 

JACKSON PARK MEMBER 
SAIIDSTONE: LIGHT GRAY WEATHER lNG TO DARK YELLOWISH-ORANGE: 
~RAINED: MEDIUM BEDDED: SLIGHTLY TO HODERATELY WEATHERE 

VERY CALCAREOUS BELOW 10. 5'· 

HEUMAOER MEMBER 
SHALE: MEDIUM DARK GRAY WEATHERING TO LIGHT OLIVE-GRAY AND 
--r:llOERATE YELLOWISH·BROWN: THINLY LAMINATED: VERY CLAYEY: 

HOOERAT';LY TO SLIGHTLY WEATHERED: TRACE LIMESTONE STRINGERS 
LESS T~.AN D.C3' THICK: TRACE SILTSTONE LENSES AND NODULES 
WHICH WEATHER TO HODERATE REDDISH-BROWN AND DAP.K YELLOWISH• 
ORANGE. 
GRACES LIGHT OLIVE-GRAY BELOW 16.2' 
SLIGHTLY WEATHERED BELOW 17.2' 

SHALE: HEDIUI' DARK GRAY: THINLY LAMINATED: VERY CALCAREOUS: 
--rtlSSILIFEROUS; NUMEROUS LIMESTONE FRAGMENTS: TRACE LIMESTONE 

LENSES. 

PLATTSHOUTH MEMBER 
LIMEST)NE: LI~'"IT GRAY: FINE•GRAINED: MEDIUM BEDDED: SHALEY: 
--n"S>Tt I FEROUS: FRESH: INTERBEDDED WITH-~ MEO I UM DARK 

GRAY: CALCAr.EDUS: PARTINGS TO liED I UM BaS:-W"iTH SHALE BEDS 
DISTORTED. 
0, I' CLAY SEAM AT l<l..3' 
0. 1' CLAY SEAM AT l<l.. 5' 
0. 15' CLAY SEAM AT ~6. 9' 
0,5' SHALE FROM ~7.2' TO ~7.7' 
n,2' CLAY SEAM AT ~7.9' 

45" FRACTURE ALONG CLAY PARTING AT 51.2' 

HEEBNER MEMBER 
SHALE: GRAY ISH-BLACK: THINLY LAMINATED: CARBONACEOUS: CALCAREOU 
.......,SSILE: WITH SOME MEDIUM DARK GRAY ~STRINGERS AND 

LENSES LESS THAN 0.02' THICK BELOW 56.0'. 
LEAVENWORTH MEMBER 

LIMESTONE: LIGHT GRAY: FINE•GRAINED: MEDIUM BEDDED: 
--msTtiFEROUS: FRESH. 

SNYOERVIL.l.E MEMBER 
SHALE: MEDIUM GRAY: THINLY LAMINATED: VERY CALCAREOUS; 
---vl~VEY LAMINATIONS. 

S~:~ 0 11EDIUM DARK GRAY LIMESTONE AT 58. 7'; CALCAREOUS BEL~W 

BORING COMPLETED AT 6C.9' FEET ON 8/2317~. 
NO CASING USED. 
GROUNDWATER LEVEL RECORDED AT 6.0 FEET ON 10/3/7~. 
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BORING ESW-4 
SUIIFACE ELEVATION 1099.7 

COORDIOATESo N 58o066.1 E ZB06,9.7 

O~SCRIPTION$ 

ISH•BROWtl SILTY CLAY: SOME ;"INE SAUD 
(TOPSOil) 9" 

MOTTLED BROWN AND GRAY SilTY CLAY WITH SOH£ FINE SAND: 
SliGHTlY CALCAREOUS: HARD (RESIDUAl) 

PARK MEMBER 
lIGHT GRAY WEATHER lNG TO DARK YEllOWISH.ORANGE: 

IN£0: MEDIUM BEDDED: CA~CAREOUS: MODERATElY WEATHER£ 
SliGHTlY oEATHER£0 3£l0W 7. I'· 
GRADES o<nDEUTE RECD ISH·BROWN FROM 9. I' TO 9 ... ' 

HEUHAOER MEMBER 
SHALE: MEDIUM DARK GRAY WEATHFRING TO liGHT OliVE•GRAY AND 
--mfRK YEllOWISH•!ROWN: THINLY lAMINATED: VERY ClAYEY 

CALCAREOUS: HCCERATElY TO SliGHTlY WEATHERED: TRACE·~ 
lENSES AND NODULES WHICH WEATHER TO DARK YEllOWISH-oRANGE 
TO MODERATE REDO ISH-BROWN. 
GRADES liGHT OliVE•GRAY BElOW 13.0' 

SliGHTlY WEATHERED BELOW 19.8 1 

SHALE: MEDIUM DARK GRAY: THINlY LAMIIIATED: CAlCAREOUS: ClAYEY: 
~SiliFEROUS: •U~EROUS li,.ESTONE FRAGEHENTS: TRACE llt<ESTON 

LENSES AND NCOUlES. 

PLAmMOUTH MEMBER 
liMESTONE: liGHT GRAY: F"INE•GRAINED: MEDIUM BEDDED: 
~li'EROUS: F"RESH: INTERBEDDED WITH S~AlE: HEDIUM OARK 

GRAY: CALCAREOUS: PARTINGS TO MEO I UH BEJl!7'Wi TH SHALE BEDS 
0 ISTORTED. 
0.08' CLAY SEAM AT 1.0.6 1 

0.10 1 CLAY SEAM AT '+1.0 1 

0.6 1 SHALE ~=\0~ ~3. 51 TO 44.1' 

H££9NER ~t'.!IER 
SHALE: GRAYISH•9LAC~: THINlY LAMINATED: CARBONACEOUS: 
--r1LCARE~US: "SS I l£; 

INTERBEDDED WIT• SOl'[ ~EOIUM DARK GRAY .L..lW.IIll:.E. STRINGERS 
AND lE~ISES ;.ESS THAI: C.C~' THICK BElOW~ 

i.£AVE:,;..·QRTI-i ~E~BER 
liMESTCIIE: liGHT GRAY: F"INE·GRAINED: HEDIUH BEDDED: 
~II'Eii.OUS. 

S~IYDER'I I llE "'EM!ER 

..... -a: 
%::0 .. .. .... 
C-' ..... -z .... 
=~ ~z 

~i MEOIUt' GRAY: CALCAREOUS: THINlY LAMINATED: i"OSSiliF"EROUS.I--1-J""-J-1 

BORIIIG COt'•LETED AT !;7.: ~'EET ON 9/2317". 
•:0 CAS I sr. USE:. 
GROUNDWATER lEVEl •ECORDEC 4T 3.9 FEET ON 9/29/71.. 
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BORING ESW-5 
SURFACE ELEVATION 1099.4 

COORSIN~TES: N 5So065.4 E 1807249.7 

SYMBOLS DESCR/Pr/ONS 

CLAY: LA'<I':ATEO STRUCTURE: VERY STIFF 

HEUHAOER ·~EMSH 
SHALE: ~EDIU~~ DARK GRAY WEATHERING TO LIGHT OLIVf·GRAY AUO 
---c!ltRK YELLOWIS~·BROWN: THINLY LAMINATED: VERY CLA•EY: 

MODERATELY WEATHERED: TRACE S I LTSTOtiE LENSES AN~ IIODULES 
WEATHER lNG T~ DARK YELLOWISH•ORA1lGE TO MODERATE REDDISH
BROWN: CALCAREOUS, 

GRADES WITH MORE LIGHT OLIVE-GRAY n 2C.5' 

0.06 1 SILTSTONE NODULE AT 24,4 1 

SHALE: MEDIUM DARK GRAY: THINLY LAMitiATED: VERY CALCAREOUS: 
---r'CAYEY: FOSSILIFEROUS: NUMEROUS LIME STONE FRAGMENTS: TRACE 

LIMESTOt:E LENSES AND NODULES: SLIGHTLY WEATHERED. 

PLATTSMOUTH MEMBER 
LIMESTONE: LIGHT GRAY: FINE-GRAINED: MEDIUM BEDDED: $HALEY: 
~I'ERrUS:FRESH: INTERBEDDED >liTH S!:lli: MEDIUM DARK 

GRAY: CALCAREOUS: PARTINGS TO MEDIUM a '[D'S: WITH 0 ISTORTED 
SHALE BEDS. 
0.3' CLAY SEAM FROM 37.~ 1 TO 37.9 1 

~.6 1 CLAYEY SHALE LAYER FROM 43.3' TO "3.9 1 

0.16 1 CLAY SEAM AT ""·I 

HEEBNER MEMBF~ 
S~ALE: GRAYISH-BLACK: THINLY LAMINATED: CARBONACEOUS; 
---ctLCAREOUS: F I 55 I LE: FRESH; . 

SOME MEDIUM DARK GFW LIMESTONE STRINGERS AND LENSES LESS 
THAN 0.02 1 THICK BfLOW 51.8'. 
2;3• PARTIALLY OPEN VERTICAL FRACTURE AT 51.8 1 

i.EAVENI()RTH MEMBER 
LIMEST~~E: eiGHT GRAY: FINE-GRAINED: MEDIUM BEDDED: 
~IFEROUS: FRESH. 

SNTDERVII.LE ME~BEO 
SHAL•: ME~IU~ GRAY: ·;ERY CI.LCAREOUS: THINLY LAMINATED: WAVY 
-.;l[HINAT IONS, 

BORING COMPLETED AT 57.2 FEET Oil 8126174. 
NO CASIN~ USED. 
GROUNDWATER LEVEL RECOP.OED AT 3. 7 FEET ON 9/29/7~. 
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BORING ESW-6 
SURFACE EL.EVATION 1090.7 
COORDINATES' N 584068.0 E %807498.8 

DESCIIIPrtONS 

SILTY CLAY WITH FINE SAND AND ORGANICS (TO 
SILTY CLAY WITH FINE SAND; STIFF (RESIDUAL) 

LIGHT BROWN SILTY CLAY: VERY STIFF (RESIDUAL) 

HEUHAOER MEMBER 
SHALE; MEDIUM DARK GRAY WEATHERING TO LIGHT OLIVE·GRAY AND OAR 
--.,.LLOW ISH-BROWN: THINLY LA HI NATEO: VERY CLAYEY; MODERATELY 

WEATHERED; TRACE S!LTSTOIIE LENSES WHICH WEATHER TO DARK 
YELLOW I SH•ORANGE AND >t:lOERATE R£00 ISH· BROWN, 
0.7' WEATHERED SILTSTONE NODULE AT 15.2' 
0.05' WEATHERED SILTSTONE NODULE AT 22.8' 

SHALE: MEDIUM DARK GRAY; THINLY LAMINATED: VERY CALCAREOUS; 
---coVEY; FOSS ILl FERDUS AND NUMEROUS L !HESTON£ FRAGMENTS; SOME 

LIMESTONE LENSES; SLIGHTLY WEATHERED. . 

PLATTS>t:lUTH MEMBER 
LIMESTONE; LIGHT GRAY; FINE-GRAINED; MEDIUM BEOOEO; SHALEY: 
--,:"CTS"S'T!IFEROUS: FRESH: INTERBEDDED WITH SHALE: HEOIUH DARK 

GRAY; THINLY LAHINATEO; CALCAREOUS:· PARTmt;S' TO HEDIIJH BEDS; 
WITH DISTORTED SHALE BEDS. 
0.4' CLAY SEAH FROM 30.4' TO 30.8' 
0.25' CLAY SEAH FROM 32.D' TO 32.25' 

HEEBNER MEMBER 
SHALE: GRAYISH•BLACK; THINLY LAMINATED; CARBONACEOUS; 
---nLCAREOUS: FISSILE: FRE~H: SOH£ INTERBECCEC MEDIUM DARK 

GRAY LIMESTONE STRINGERS AND LENSES LESS THAN Q,Q4' THIC~, 
LEAVENWORTH MEMBE~ 

LI•EST:::JE: "IGf!T GRAY: FINE•GRAINEO: MEDIUM BEDDED: 
~lrE'ROUS: F'RESH. 

SNYDERVILLE MEMBER 
SH~LE: HEDIU~ ,_RK GRAY: VERY CALCAREOUS; FOSSILIFEROUS: THINLY 
--cltMINATED: WAVEY LAMINATIONS. 

BOR lNG COMPLETED AT 46,4 FEET ON B/26/74. 
NO CASING USED. 
GROUNDWATER LEVEL RECORDED AT 5. 5 FEET ON 9/29/74. 
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BORING ESW-7 
SURFACE EI.EVAT10N 109~.~ 

COOROIN•TEI: N 58•0&&.) E 2807751.7 

DESCRIPTIONS 

GRAY AllO YELLOWISH-ORAt'GE CLAYEY 
SAND: HARD (RESIDUAL) 

IGHT OLIVE·GRAY SILTY CLAY:LAM1NAR STRUCTURE: HARD I 
(RESIDUAL) 

HEUMAOER MEMBER 
SHALE: MEDIUM OAR~ GRAY; WEATHERS LIGHT OLIVE•GRAY TO DARK 
~LLOWISH·BROWN: THINLY LAMINATED: HIGHLY T~ MODERATELY 

WEATHERED: SOME SILTSTONE LE'$ES AND NO DilLE•: WEATHERED TO 
DARK YELLOWISH-ORANGE AND !'¥'DERATE REDDI·H-B~OWN, 

SHALE: MEDIUM DARK GRAY: WEATHERS PALE YELLOWISH·BROWil TO O~IVE 
~AY: THINLY LAMINATED: HIGHLY CALCAREOUS; CLAYEY: HIGHLY 

FOSSILIFEROUS: MCOERATELY WEATHERED TO 22.9 1 THEN SL'IGHTLY 
WEATHERED AND LIGHT CLIVE GRAY, 
•:CHEROUS FOSSIL FRAGMENTS WITH TRACE SILTSTONE AND LIMESTONE 
!IOD•JLES FROM 2 I. 8' TO 24,7 1 

VERY CLAYEY. FROH 31.2' TO 31.9 1 

PLATTSMOUTH MEI'I!IER 
Ll ME STONE: LIGHT GRAY: ~I •E•GRA I NED: MED I IIH REDDED: LOCALLY 
~: FOSSILIFEROUS: !!'!WEATHERED: I'!TEnBE~OED WIT~ SHALE: 

MEOI'"' ~~AY: CALCAREOoS: Tt'I~!LY LAIII!!ATEO: 'ARTINGS TlJ'Rrl)!U 
BEDS: L(lCA: :.Y OISTORTEO STR"~Tt:qE, 
· .. ,0~ 1 CLJVEY S•:ALE SEAM AT 32. ~· 
•1.15 1 CLAYEY SHALE SEAM AT 32. i' 

HEEBNER MEMBER 
SHALE: GRAYISH-BLACK: THINLY LAMINATED: FISSILE: CARBQ'IACEOI'S: 
----;tiGHTLY CALCAREOUS: UNWEATHERED: BELOW4·',,1' SOME MEDIIIM 

DARK GRAY SILTSTONE STRINGERS AND LWSES LESS THAN ,, • 02' 
THICK. 

LEAVENWORTH MEMBER 
LIMESTONE: LIGHT GRAY: FINE-GRAINED: MEDIUM BEDDED: 
~IFEROUS, 

SNYDERVILLE MEMBER 
SHALE: MEDIUM GRAY: THINLY LAMINATED: CALCAREOUS: HIGHLY 
--nLCAREDUS ABOVE 50. 0 1• 

BORI'!G COMPLETED AT 52.3 FEET ON 8/29174. 
NO CAS!"~ :.:SED. 
GROUNDWATE" 'E'.'E' RECORDED AT 3.0 FEET ON 9/29174. 
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BORING ESW -8 
SUIIIFACE EL.EVATION 1099.7 

COORDINATES: H 58~065.7 E 28082~8.9 

""' -a: 
%:0 ....... cc ..... 
'"" -z ...... c., 

/i:: STM60l.S OESCRIPTIONS E~ 
PIJ 
P[J 

WI 

MEUHADER MEMBER 

ROOTS: (TOPSOIL) 10" 
SILN CLAY WITH FINE 

HED IUH BEDDED: 

SMALE: MEDIUM DARK GRAY: WEATMERS LIGHT OLIVE-GRAY TO DARK 
-n:LLOWISH·BROWN: THINLY LAMINATED: CLAYEY: HIGHLY TO 

I'OOERATELY WEATHERED TO 20. 5': SOH£ SILTSTONE LENSES AND 
NODULES WEATHERED TO DARK YELLOWISH-BROWN TO MODERATE 
REDO ISM-BROWN. 

z 
0 

~ 
2 

~ SHALE: HEDIUM DARK GRAY: TMINLY LAMINATED: HIGHLY CALCAREOUS: ... 
--,.,SS I L IFEROUS: BELOW 31.0 NUMEROUS "FOSSIL FRAGMENTS: •OSS I L5: 

TRACE LIHESTONE '«lOULES: SLIGHTLY WEATHERED AND CLAYEY. ~ 

MEMBER 
LIGHT GRAY: FINE-GRAINED: MEDIUM BEDDED: LOCALLY 

FOSSILIFEROUS: UMo/EATHERED: SOME PARTINGS TO MEDIUM 
~: MEDIUM GRAY: THINLY LAMINATED: CALCUEDUS. 

C.3' CLAYEY SHALE SEAM FROM 45, 7' TO 46.0' 
0.15' CLAYEY SHALE SEAM AT 1.6.2' 

11.1 

~ 

THINLY LAMINATED: CARBONACEOUS: SLIGHTLY &...1. .... .1...; 

BORING COMPLETED AT 52.2 FEET ON 8130/74, 
CASING ~SED TO A OEPTH OF 9.5 FEET. 
GROUNDWATER LEVEL RECORDED AT 6.3 FEET ON 10/3/74. 
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BORING ESW-9 
SURFACE EL.EVATION 1093.0 

CCORDINATES= N 5840&5. 5 E 2808459.2 

$YII60L$ OESCRIPTION$ 

STRUCTURE: 

CH 

HEUHADER "'""tR 
SHA~E: o.EDIUM DARK GRAY: WEATHERS ~IGHT O~IVE·GRAY AND DARK 
~~~OWISH•BROWN: THIN~Y ~MINATED: C~YEY: CALCAREOUS: 

HODERATE~Y WEATHERED: SOME S I~ TSTONE LENSES WEATHERED TO 
DARK YE~~OW I SH·ORANGE AND MODERATE REDO ISH-BROWN. 

SHALE: o.EDIUM DARK GRAY: wEATHERS TO ~IGHT O~IVE·GRAY: THIN~Y 
--ctMINATED: HIGH~Y CA~CAREOUS: C~AYEY: MODERATE~Y WEATHERED 

TO 27.6°: THEN S~IGHT~Y WEATHERED: NUMEROUS roSS I~ rRAGMENTS, 
FOSS I L.S AND TRACE ~I HESTON£ NOOU~ES, 

PLATTSHOIITH o.EMBER 
LIMESTONE; ~IGHT GRAY: riNE·GRAINEO: MEDIUM BEDDED: ~OCA~~y 
-;Rl[t[T; rOSSILirEROUS; UNWEATHERED: OCCASIONA~ PARTINGS TO 

MEDIUM BEDS or SHA~E: MEDIUM GRAY: THINLY ~MINATED: 
CA~CAREOUS: LOCALLY DISTORTED STRUCTURE. 
0.15' C~YEY. SHA~E SEAM AT 37.8' 
0,2° C~YEY SHA~E SEAM AT 38.2° 

0.6' SHALE SEAM rRQM 40.1 TO 40. 7' 
0.2' SHA:.E SEAM AT 41.0' 

HEEBNER M~MBER 
SHA~E; GRAYISH·B~CK: T~IN~Y ~MINATED: riSSI~E; CARBONACEOUS 
-;'~IGHT~Y CA~CAREOUS. 

!DRING COMPLETED AT 49.6 rEET ON 8/30174. 
1•0 CAS ltlG USED. 
r.ROUNOWATER ~EVE~ WAS RECORDED AT 5.6 rEET ON 9/29/74. 

uw -a: ::o ....... cc 
0:-' cou -z ...... 
~~ 
~z 
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BORING ESW -10 
SURFACE ELEVATION 1095.4 

COORDINATES: N 58.066.2 E 2808775.2 

DcSCRIPrtONS 

SILTY CLAY WITH FINE SAND, AIID ROOTS (TOPSOIL) 
LLG,;ISH·ORANGE CLAYEY SILT WITH FINE SAND; LAMINAR 
STRUCTURE; HARD (RESIDUAL) 

IVE·GRAY SILTY CLAY; TRACE FINE SAND; LAMINAR STRUCTURE; 
VERY STIFF (RESIDUAL) 

110 I 1-ol~+---l 

HEUMAOER MEMBER 
SHALE: MED I UH OAR K G~AY: WEATHERS TO PALE YELLOW• BROWN AND DAR 
---vtLLOWISH.BROWN WITH $0'1E OLIVE GRAY; THINLY LAMINATED: VERY 

CLAYEY; MODERATELY Tr HIGHLY WEATHERED; TRACE SILTSTONE 
LENSES AND NODULES WHICH WEATHER TO DARK YELLOWISH-ORANGE 
AND MODERATE REDO ISH-BROWN: CALCAREOUS. 

GRADES LESS WEATHERED 

SHALE; MEDIUM DARK GRAY: THINLY LAMINATED; VERY CALCAREOUS; 
---;tIGHTLY WEATHERED; NUMEROUS FOSSIL LIME STONE FRAGMENTS: 

TRACE LIME STONE NODULES. 

PLATTSMOUTH MEMBER 
LIMESTONE; LIGHT GRAY; FINE-GRAINED: MEDIUM BEDDED: SHALEY; 
---rt1n"T'CIFEROUS: mJWEATHFRED; INTERBEDDED WITH SHALE; MEDIUM 

GRAY; CALCAREOUS; PARTINGS TO MEO IUM BEDDED; 'S'O"FFrBEDS 
DISTORTED. 
0. 15 1 CLAY SEAM AT ~3.0' 

0.15 1 CLAY SEAM AT ~6.0' 
0.13 1 CLAY SEAM AT 46.3 1 

0.4° PARTIALLY CLOSED VERTICAL FRACTURE FROM 50.7' TO 51.1 1 

HEEBNER MEMBER 
SHALE; GRAYISH-BLACK; THINLY LAMINATED: CARBONACEOUS; 
---cALCAREOUS; FISSILE; UNWEATHERED; TRACE MEDIUM DARK GR~Y 

J..J.tiUIQHE. STRINGERS AND LENSES LESS TMAN 0.03° THICK. 

BORING COMPLETED AT 54.9 FEET ON 9/3/74. 
110 CASING USED. 
GOOUNOWATER LEVEL RECORDED AT 3.2 FEET ON 0/!6/7~. 
PIEZO~:ETER INSTALLED AT AN INTERVAL F"OM 41.0 FEET TO 50.~ FEET 
DN 9/2~/7~. 
PIEZOMETER READINGS ARE PRESENTED ON TABLE 2.4-31. 
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BORING ESW -II 
SURFACE ELEVATION 1094.2. 

COORO I NATES • N 584068. 4 E 2808998. 4 

uw _,. 

Ql ~ SYMBOLS DESCRIPriONS 

:Z::> ...... .. ...... 
cou -z ...... 
c::ll 
"'o 
~z 

1090 

p ~ 
P[J 

17 I 
15 I 
P(J 

1085 ~ P II 
42. I 

76 I 

/080 96 I 

1075 

1070 

1065 

1060 

/055 

1050 

/045 

K BRCw:i SILTY CLAY '"ITH FWE SAND .l:iD (TOPSOIL) 10" 
JGHT BROWtl SILTY CLAY WITH SOME FINE SAND; TRACE FINE 
GRAVEL: VERY STIFF (RES !DUAL) 

LIVE·GRAY SILTY CLAY; LAMINAR STRUCTURE; STIFF (RESIDUAL) 

HARD 

HEUMADER MEMBER 
SHALE: MEDIUM GRAY: HEATHERS TO LIGHT OLIVE-GRAY TO GRAYISH· 
~ANGE: ~4lt!LY LAMII!ATED: ~ODERATELY TO HIGHLY WEATHERED; 

VERY CLAYEY; CALCAREOUS: TRACE SILTSTONE LENSES WHICH 
WEATHER TO DARK YELLOWISH-ORANGE TO t'ODERATE REDDISH-BROWN, 

~~~E~\~D To,}r;E:fR~T~E~ ·D~~ 1~DtERE~~S}E~YCDARAE~1W FROM 

0.05 1 DIA,.,ETER LI~ESTOI:E LE'ISE AT 27.0 1 

0.6 1 CLAY SEAM FROM 30.4 1 TO 31.0 1 

SHALE: MEDIC~ GRAY: CL~YEY: TciiiLY LAI1111ATED TO THIN BEDDED: 
--v£RY CALCAREOUS: SL IG4TLY '.-lEATHERED: IIUMEROUS FOSSILS AND 

LIMESTO•!E FRAGf•E::TS: TRACE LIMESTONE LEIJSES AND NODULES. 

PLATTSI'OUTH ME~BER 
LIMESTO~E: LIGHT GRAY: THI~ TO f'EDIUM 9EDDED: FINE-GRAitiED: 
--;mrrrv; FCSSIFEROCS: IIITERBEDDED WITH~: MEDIUM GRAY; 

THINLY LAMIIIATED TO ~EDIUM BEDDED: CALCAREOUS; SOME SMALE 
BEDS ARE DISTORTED. 
0.2 1 SHALE LAYEP. AT 39.1 1 

0.2 1 PARTIALLY CLOSED VERTICAL FRACTURE;.·; 40.5' 
0,25 1 CLAY SEAM FROM 41.5 1 TC 41,75' 
01.5 1 SHALE SEAM ~~.Ct·l i.4.G TO 45.5 1 

0~ 15 1 CLAY SEAM AT L.!t.~• 
0.6 1 CLAY SEAl\ FR~~ 41., 7' TO 45.3' 
0.25' CLAY SEAM AT 1,5, 5' 

HEEBNER MEIIBER 
SHALE: GP.AYISH·BLAC~: SLIGHTLY WEATHERED TO MEDIUM DARK GRAY: ----m I NLY LAM I fJATED: F I 55 I LE: CARBONACEOUS. 

BORING COMPLETED AT 52.6 FEET ON 9/4/74. 
"0 CASitiG USED. 
GROUNDwATER .EVEL RECORDED AT ?.'· ;·tET CN ~/29/74. 
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BORING ESW-12 
SURFACE ELEVATION 1090.6 

COORDINATE5, N ~84072.1 E 2809148.~ 

DESCRIPTIONS 

13" 
BROWN SILTY CLAY; TRACE FINE SAND AND IL) 

LIGHT BROWN SILTY CLAY: SOME FINE SAND: HARD (RESIDUAL) 

OLIVE-GRAY SILTY CLAY WITH TRACE FINE GRAVEL: LAMINAR 
STRUCTURE: HARD (RESIDUAL) 

HEUMADER MEMBER 
SHALE: WEATHERED TO MODERATE YELLOWISH BROWN: THINLY LA HI NATED 
--rtl THIN BEDDED: VERY CLAYEY: CALCAREOUS: MJDERATELY TO 

HIGHLY WEATHERED: TRACE SILTSTONE LENSES WITH SOME 
WEATHERING TO Llr.HT BROWN TO MODERATE REDDISH-BROWN, SOME 
CLAY BEDDING DISTrRTED, 

SHALE: WEATHERED MODERATE YELLOWISH-BROWN; ·THINLY LAMINATED TO 
--rlliN BEDDED: MJOERATELY WEATHERED: CLAYEY: VERY CALCARr.OUS; 

FOSSILS AND FOSSIL FRAGMENTS; TRACE LIMESTONE NODULES AND 
LENSES: NUMEROUS L I MESTDNE FqAGMENTS. 

ABUNDANT FOSSILS AND FOSSIL FRA GHENTS FROM 32.0' TO 3 6. 2' 

PLATTSMJUTH MEMBER 
LIMESTONE: LIGHT GRAY: FINE GRAINED: MEDIUM BEDDED: SHALEY; 
--rl'li'mEDDED WITH SHALE: MEDIUM GRAY; CALCAREOUS; PARTINGS 

TO I~EDIUM BEDS; Srn;F!TLY ·•EATHERED, 
FRESH BEL.OW 36.8' 
AT 39.2' CLAY SEAM 0.15' THICK 

0.25' CLAY SEAM AT 42.8' 

ISOLATED 0.02' DIAMETER VUG AT 45. 5' 
ISOLATED 0.05' DIAMETER VUG AT 47.0' 

HEEBNER MEMBER 
SHALE; GRAYISH-BLACK; Tl! I NL Y LAM I NAT ED: C~RBONACEOUS; 
--cALCAREOUS; CLAYEY. 

BORING COMPLETED AT 49.5 FEET ON 914174. 
NO CAS I NG US ED. 
GROUNDWATER LEVEL RECORDED AT 5. 5 FEET ON 9129/74. 
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BORING ESW-13 
SURFACE ELEVATION 1078.8 

COOROINATES: N 583819.1 E 280958).9 

SYMBOLS OESCRJPrJONS 

SILTY CLAY 'diTH FINE SAND ANO ROOTS (TOPSOIL)I3" 

FINE SANO; STIFF (RESIOI~AL) 

0Li'IE·GRAY SILTY CLAY: LAMJrJAR STRUCTURE: HARD (RESID~AL) 

HEUHADER ~E~BER 
SHALE: ~EDIUM GRAY; WEATHERS TO I.IG'IT OLIVE-GRAY; THINLY 
--cx111NATED TO T><IN BEDDED, ~IG>'LY •;fATHERED TO 16.3'; SOME 

SILTSTCfiE LENSES TC ABOUT 15.8': FOSSILIFEROUS BELOW 15.9'. 
SHALE: ~EDIUM GRAY; '.-IEAT>~ERS TO LIGI:T OLIVE•GRAY. I'ODERATELY 
-ve'ATHERED: ,;IGHLY C,'.LCAP.EOUS: T::n:LY LAMJrJATED Tv THIN 
. BEDDED: HIGHLY FOSSILIFEP.OUS UIUMERCU$ FOSSIL FRAGMENTS). 

PLATTSMOUT~ MEMBER 
LIMESTO~E; LIGHT G~AY: SHALEY: FI'IE-GRAHIED: MEDIUM BEDDED: 
~IFEROUS: SL IGf,TLY WEATHERED TO 26.3'; WEATHERED 

HATER IAL I'ODERATE REDO I SH~~OWN. I N.TERBEDDED WITH S:'ALE ; 
HEC IUM GRAY: CALCAREOUS; TH I'ILY LAMHIATED; PART INGS'i'C" 
~EDIUM BEDS: SQM; SHALE BEDS DISTORTED. 
1.6' PARTIALLY O'Efl VERTICAL FRACTURE FROM 23.7' TO 25.3' 
0.2 1 CLAY SEAM AT 28.3 1 

HEEBNER MEMBER 
SHALE: Gr:AY IS" -SL~CK: CALCAREOUS; CARBONACEOUS; TH I!ILY 
--nMINATED: FISSILE: VERY SLIGHTLY WEAT•IERED TO MEDIUM D~R~ 

GRAY TO 34.5 1 : TRACE IIITERBEODED MEDIUM DARK GRAY CALt-'E. 
S ILTSTO:JE STRPIGERS A"D LENSES 0.01' ·TO O.C2' THIC~. 

LEAVEPJWORTH MEMBER 
L I MESTO~E; ~ED I UM GRAY; FI>JE. GRAINED; MEDIUM BEDDED; 
~IFEROUS: U':\·JEATHERED. 

SNYDERVILLE ME~BER 

~!!'= 
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15 

uw -o: z:::. .. .. cc 
O:..J 
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w w z 
~ 
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Ul 

SHALE: ~EDIUM DARK GRAY: VERY CALCAREOUS TO 40.6 1 : GRADES WIT:· 
"-"Pl!RE SHALE: THINLY LAMINATED TO THIN BEDDED, 1-1-..L..~-fl 

BORING COMPLETED AT 41 •. , '~ET Ofl 9/6/74. 
NO CASING US£D. 
GROUNDWATER LEVEL RECORD~D AT 11.4 i'EET ;~II 9/29/74. 
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BOR I N.G ESW-14 
SURFACE ELEVATION 1074.9 

COORDINATES' N 58o566.8 E 2810019.5 

(TOPSO.IL) 10" 
KJDERATE BROWN SILTY 

STIFF (RESIDUAL) 

DESCR!Pr!ONS 

LIGHT OLIVE·GRAY SILTY. CLAY (RESIDUAL) 

GRADES WITH FOSSILS VERY STIFF 

HEUHAOER MEMBER 
SHAL[; MEDIUM GRAY; WEATHERS TO LIGHT OLIVE-GRAY, SLIGHTLY 
----niLCAREOUS; THINLY LAMINATED: HIGHLY fOSSILifEROUS; 

Jo()OERATELY TO HIGHLY WEATHERED. 
PLATTSJo()UTH MEMBER 

LIMESTONE; LIGHT GRAY; rii:E GRAINED: MEDIUM BEDDED WITH 

liiT'fRBEDDfD SHALE; MEDIUM GRAY: CALCAREOUS; PAR-TINGS TO 

WA'+Ilh\EDS.n; 
5N!f.;.(Hi'R~\.,?t0s5PlNAL0L1l'TL"oVJ> ~fl-A1tr 5lfN1 NGS: 

Jo()QERATELY WEATHERED TO 12.0°1 SLIGHTLY WEATHERED 12.0° TO 
15. 6'. 
0.4° ZONE OF PINPOINT TO O.Ol' VUGS FROM 11.3° TO 11.7' 
0.5' CLAY SEAM fROM 17.5' TO 15.0' 
0.2' CLAY SEAM AT 18.2' 
0.3' SHALE LAYER FROM 24.9' TO 2S.2' 

HEEBNER MEMBER 
SHALE; GRAY I SH•BLACK~ CARBONACEOUS; CALCAREOUS; THINLY 
---rAMINATED; FISSILE: UNWEATHERED. 

BOR lNG COMPLETED AT 26.6 FEET ON 9/6/71.. 
~'0 CASING USED. 
GROUNDWATER LEVEL RECORDED AT 5.4 FEF.T ON 9129/74 • 
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BORING ESW-15 
SURFACE ELEVATION 1067.6 

COOROINATES: N 584319.6 E 2810449.4 

SYMBOLS OESCRIPriONS 

?LATTSI<OUTH ME~BER 
L IMESTO"E; LIGHT GRAY; WEATHERS TO LIGHT BROWN ALCNr. SHALE 
~ABOVE S.O'; FINE-GRAINED; MEDIUM BEDDED; LOCALLY 

SHALEY; FOSSILIFEROUS; SLIGHTLY WEATHERED TO 8.0'; SOME 
PARTINGS TO ·MEDIUM BEDS OF SHALE; MEDIUM GRAY; THINLY 
LAMINATED; CALCAREOUS. --
0.6' VERTICAL OPEN F~ACTURE FROM 4. 7' 
0.15' CLAYEY SHALE SEAM AT 9.6' 
0.1' CLAYEY SHALE SEAM AT 10.0' 

HEEBNER MEMBER 

~: 7 '~P~~ :~~;Bt!~~;IA~~~~H~~~~ I~~: M~~~~~N~~:~Gs ;L~r~~H~~y 
CAlCAREOUS; BELOW I 6. 2' SOME MEDIUM GRAY CALCAREOUS 
~I LTSTuNE STRINGERS, 

LEAVENWORTH MEMBER 
LIMESTONE; LIGHT GRAY; FINE-GRAINED; MEDIUM BEDDED; 
---rtTS>rrl FEROUS; UNWEATHERED. 

SNYDERVILLE ~E~BER 
SHALE; MEDIUM GRAY; THINLY LAMINATED TO THIN BEDDED; 
~LCAREOUS; HIGHLY CALCAREOUS IN UPPER 0.85'; UNWEATHERE~. 

BORING COMPLETED AT 22.9 FEET ON 9/8/74. 
NO CAS lNG USED. 
GRCUNDWATER LEVEL RECORDED AT 3.4 FEET ON 9/29/74. 
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BORINGESW-16 
SURFACE ELEVATION 1074.0 

tOOROINATESo N 583116.4 £ 2BI07~9.9 

DESCRIPTIONS 

• (----:--::1!'-=:......{ DA(~~:SR~~LN) Siz~:y CLAY WITH TRACE F I fiE SAND AND ORGANICS· 

MODERATE SROWN SILTY CLAY viiTH TRACE FI>!E SAND; STIFF 
(I;Es I DUAL) 

GRADES LIGHT OLIVE-GRAY; FOSSIL FRAGMENT BEDS; HARD 

PLATTSMJUTH MEMBER 
LIMESTONE: LIGHT GRAY; WEATHERS TO LIGYT BROWN TO 8.4': FINE· 
~0; MEDIU~ BEDDED: FOSSILIFEROUS: SLIGHTLY WEATHERED 

ALONG BEDDING PLANES ABOVE 8.4'; OCCASIONAL PARTINGS TO 

2i~~~~E~5~: ~~d~~~ED ~~~g~¥~o G~~~~ci~~~~ Y LAM I NAT ED; 

4~0 CLOSED. CLAY-LINED FRACTURE AT 16.0' 
0.4' CLOSED VERTICAL FRACTURE FROM 17.2' TO 17.6' 

HEEBNER MEMBER 
SHALE; GRAYISH·BLACK: WEATHERS TO MEDIUM GRAY AND CLAYEY TO 
----ztl'.3': THINLY LAMINATED: FISSILE: CARBONACEOUS: SLIGHTLY 

CALCAREOUS; TRACE MEDIUM GRAY SILTSTONE STRINGERS TO 
0.01' TO G.02' THICK. 

LEAVENWORTH MEMBER 
LIMESTONE: LIGHT GRAY: FINE-GRAINED: MEDIUM BEDDED: 
---mnt:IFEROUS: UNWEATHERED. 

SNYDERVILLE MEMBER 
SHALE: MEDIUM GRAY: THINLY LAMIIJATED: CALCAREOUS: HIGHLY 
---cltLCAREOUS IN UPPER 0.9'; UNWEATHERED. 

BORING COMPLETED AT 31.3 FEET ON 918/74. 
NO CASING USED. 
GROUNDWATER LEVEL RECORDED AT S.D FEET 00: '?</29/74. 
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BORING ESW-17 
SURFACE EI.EVATION 1076.4 

COORDINATES: N 582816.9 E 281130 •• 2 

ii: ~ SYMBOLS OESCRtPrtONS 

P l] .. ·. DARK BROH:: SILT"!' 
~-t----1 (TOPSOIL) 19" 

P 
fl MODERATE BROWN SILTY CLAY v,fTH SOME COARSE SAND; STIFF 
lJ (RESIDUAL) 

II I GRADES TO OARK YELLOWISH-ORANGE 

P[)~~--J 

PLAT1"SMOUTH MEMBER 
L1 ~ESTONE: LIGHT GRAY: FINE-GRAINED: MEDIUM BEDDED: LOCALLY 
~: FOSSILIFE~CUS; SLIGHTLY WEATHERED TO 8.0 1 : 

OCCASIONAL PARTINGS TO ~ED IUM BEDS OF SHALE; MED 1 UM GRAY; 
CALCAREOUS: LOCALLY 0 I STaRTED STRUCTllRr.--
0.12 1 CLAYEY SHALE LAYER FROM 9. 5' 
0.15° CLAYEY SHALE LAYER FROM 9.8' 
"SO CLOSED SHALE LINED FRACTURE AT 16.2 1 

HEEBNER MEMBER 
SHALE: GRAYISH·BLACK:.THINLY LAMINATED: FISSILE: WEATHERS 
-,:t[OIUM GRAY; CLAYEY TO 20.2': CARBOIIACEOUS; SLIGHTLY 

CALCAREOUS: TRACE MEO l UM Gl<AY S J L TSTONE STRUCTURES ANO 
LENSES 0.01' TC 0.03' THI~K BELOW 21.4'. 

LEAVE''WORTH MEMBER 
LJMESTOllE; LIGHT GRAY: FINE-GRAi"NED: MEDIUM BEDDED: 
~IFEROUS; UNYIEATHERED. 

SNYDERVILLE MEMBER 
~; MEDIUM DARK GRAY; THINLY LAMINATED: CALCAREOUS. 

GRADES MEDIUM BLUISH-GRAY BELOW 26.1' 

GRADES 'IERY CLAYEY: GREENISH-GRAY. MOTTLED WITH VERY LIGHT 
GRAY F"ROM 33.8 1 TO 34.8' • 

TORO••TO ~Et<BER 
L I ~ESTO~IE: 'IERY LIGHT GRAY: FINE-GRAINED: MEDIUM BEDDED: 
~IFEROUS: SOME GREENISH-GRAY SHALE PARTINGS, 

GRADES HIGHLY FOSSILIFEROUS WITH 20% PINPOI!:T TO 0.01 1 VUGS 
BELOW 39.2' 

BCR I NG CO~PLETEO AT 39.9 FEET ON 9/9174. 
NO CAS I!IG US ED. · · 
GROUNDWATER LEVEL ~ECORDEO AT 22.7 i'EET ON 9129/74. 
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BORING ESW-18 
SURFACE ELEVATION 1071.5 
COORDINATES' N 582665.4 E 2811575.0 

SYMBOLS DESCRIPTIONS 

K BROWN SILTY CLAY W ICS 
(TOPSOIL) 12" 

LIGHT OLIVE-GRAY SILTY CLAY WIT~ COARSE SAND TO MEDIUM 
~~f-.;.;.;...J GRAVEL: SOME mSSILS; STIFF (RESIDUAL) 

PLATTSMOUTH MEMBER 
LIMESTONE: VERY LIGHT GRAY: WEATHERS TG LIGHT BROWII: FINE-

GRAINED: MEDIUM BEDDED: LOCALLY SHALEY: FOSSILIFEROUS: 
SLIGHTLY WEATHERED TO 3.1.'; OCCASIONAL PARTINGS TO MEDIUM 
INTERBEDS OF SHALE: MEDIUM GRAY: CALCAREOUS; SOME SHOW 
0 I STORTED STRunmfE. 
0.15' CLAYEY S~ALE LAYER AT 5.0' 
0.5' VERTICAL OPEN FRACTURE FROM 9.D' TO 9.5' 

HEEBNER MEMBER 
SHALE: GRAYISH-BLACK: THINLY LAMINATED:o'ISSILE. WEATHERED TO 
~EOIUM GRAY; CLAYEY TO 13.4'; CARBONACEOUS; 'SLIGHTLY 

CALCAREOUS: SOME MEDIUM GRAY CALCAREOUS SILTSTONE STRINGERS 
AND LENSES 0.01' TO 0.05' THICK FROM 14.8' TO 16.4'. 

LEAVENWORTH MEMBER 
LIMESTONE; LIGHT GRAY; FINE-GRAINED: MEDIUM BEOOEO: 
~IFERCUS: UNWEATHERED. 

SNYDERVILLE MEMBER 
SHALE; MEDIUM GRAY; THINLY LAM I NAT ED: CALCAREOUS; HIGHLY 
--niLCAREOUS TO 18.0' • 

BORING COMPLETED AT 19.5 FEET ON 9/9/74. 
NO CASING USED. 
GROUNDWATER LEVEL RECORDED AT 3. 0 FHT ON 9/29/74 • 

·woLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 
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SYMBOLS 

BORING ESW-19 
SURFACE ELEVATION 1077.7 
COORDINATES: N 582519.9 E 2811829.9 

OESCR!Pr/ONS 

BRCI-irl SILTY CLAY ·,nTH FINE TO I~EDIUM,SAND AND ORGANICS 
(To•so 1'. l 13" 

DARK YELLOW SILTY CLAY WITH TRACE i'HIE SAND; (RESIDUAL) 

GRADES \'ITH <QSSILS AT 2.8' 

.... ~,f---.lGRAOES TO LIGHT OLIVE·GRAY AT 5.5' 

PLATTSMOUTH ME.,BER 
LIMESTONE; ~IGHT GRAY: FINE-GRAINED: LOCALLY SHALEY; 
~IFEROUS: THIN TO MEDIUM BEDDED; SLIGHTL\' WEATHERED 

ALONG SHALE SEAMS IN UPPER S.D'; OCCASIONAl. 0.005' TO 0. 7' 
INTERBEDS OF <HALE: MEDIUM DARK GRAY: FOSSILIFEROUS: 
CALCAREOUS: THt'T.LY LAMINATED: I-'ODERATELY WEATHERED TO 
ORANGISH-BRCWN CLAY IN UPPER 5.0'. 
UNWEATHERED BELOW II .4' 
0.2' CLAYEY SHALE LAYER AT 11.7' 
0.7' CLAYEY SHALE LAYER FROM 12.1 TO 12.8' 

HEEBNER MEMBER 
SHALE: r,RAYISH -BLACK: CARBONACEOUS: CLAYEY AND CALCAREOUS 
----uPPER C.6': T~INLY LAMINATED: FISSILE: OCCASIONAL THIN 

LEfiSES OF LIMESTONE: MEDIUM DARK GRAY; F1 NE·GRAINEO. 
LEAVENWORTH ME;:;sr.;--

LIHESTO•lE: ~IEOIU;l LIGHT GRAY: FINE-GR-AINED: FOSSILIFEROUS: 
.1£DICP BEDDED. 

SIIYOERV I LLE ''EMBER 

IN 

SHALE; MEDIUM DARK GRAY: CALCAREOUS: THINLY LAMINATED: LOCALLY 
--:uTSTORTEO STRUCTURE. 

600 HEALED FRACTURE F~OM 25.0' 

GRADES LIGHT GREE'IISH-GRAY; WITH LIMESTONE GRANULES AND 
'IOOULES BELOW 32.2' 

TORONTO ''U19ER 
LIMESTO•:E: LIG~T G"AY; FINE TO MEDIIIM·GRAINED: !:''ALEY: THIN 
~IVf'. BEDDED: Sl~ ?!f!POINT VUGS; "UMEROUS SHALE PARTINGS 

GREniiSH-GFAY: CLAYEY; DISTORTED STRUCTURE. 

BORING COMPLETED ~; 3 6. 9 FEET ON 9110/74. 
NO CASING USED. 
GROUNDWATER LEVEL REr.nRDEO AT 0.: FEET ON 9/29/74. 
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,. <:: ~ BORING ESW- 20 U"' 
0 C) -o: 

~ 
:Z:::> 

• ~~ :::; .... ... ;:::~ ....... 
LABORATORY 

~ 
za: 0 2~ SURFACE ELEVATION 1077.0 .... 
"'"' ~t!j 

O:..J 

ll..t!j TEST DATA 
U> 0 C>U 
0:0 0: ... COORD I NATES: N 5B22B7. 6 E 2811B15.0 -z 

~'-.: ~ 
... u ~'-.: ~~ ....... 
c..::: "'"' '- -..J'- ... "{ SYMBOLS "'o 

~ q,., OESCR/PrtONS i;;z 

0 2 .c• p ~ BR0~/1; S I! TY Ct.:.): :c ;.([ 'Ill[ S~~~C t.~C ORGAt~ I CS (TD•SOIL)9" 
LL,;n::- f-/075 P B DARK Yl' •.~wiSH-e<.C,,·::: SI'_TY CLAY; TRACE FINE SA:iD: MED I ue. 
Pl•2l..~: STIFF (RESIDUAL) 
? I :L. 7~ 
S•1405 PSF 15/0"C 5-

'r-/070 I 

-- 0 LATTSI'CliTH MEMBEo 
LI~.ESTOii[; LIGHT GRAY; F!rJE-GRAiriEO, LOCALLY SHALEY, 
~1°EROUS: THII. TO I:EOIW EEDDEO; ~DERATELY wEATHERED 

!O- TO CLAYEY AND 1.1 GHT BRQWf: IN U?•ES 1. o': DC CAS IONAL PARTINGS 
TO MEDIUM BEDS OF SHI.LE; ~.EDIUM DAR~ GRAY; CALCAREOUS,-

c: 7f t-/065 THi'ILY cAMIIlATED: [)lffiRTEO STRUCTURE: WEATHEREw TO SOFT 
ORANGISH-BROI·It; CLA'• I~; UP PEP. s. 0 •. n. s• SHALE LAYEP. FRQI-' I c. 0 I TO 1 G. 5' 

15- HEEBNER MEMBH 
SHALE; GRAYISH-BLACK: CARBONACEOUS: SLIGHTLY CALCAREOUS: 

r/060 
--rRi'ILY LM:I~iATED: ~ISSILE: CCCAS ICI;AL THIN LENSES OF 

1 CG ;: L I ~1ESTC'~!E • DARK GRAY: F lriE-r.RA !riED, 
DARK GRh MJO CLAYEY FROM I C. 8' TO 11. I' z 
GRADES tJONCALCAREOUS. Q c.. 

20- LEAVENWORTH MEMBER 
1- ;;) 

L I MESTCiiE; ME D 1'."·' L1 r.HT GRAY : FINE-GRAINED; FOSS I LFEROUS: <[ 0 
~BEDDED. ::. cr 

f-1055 o. 9' PARTIAL;)' O?EI: VtPTICAL F'RACTURE F'ROM 19.C' cr C> 

S:iYDERV I LLE t',EMBER ~ llJ 
SHALE: MEO I UM GRAY: CALCAREOUS: CLAYEY: THINLY LAMINATED: llJ 

25- ~&A~~XL~6s~g:geR~T:¥c~y~~; 0 z 
< 3: 

~~ 4S0 HEALED FRACTURE AT 22.3' llJ <[ 

f-1050 cr :I: 

600 SLI C KENS I OED F'RACTURE AT 28. 6' 0 Vl 

SHALE GRADES CLAYEY F'ROM 3 I. 0 TO 3 I. 2 ' 

30-
't-1045 

C.RAY; F'IIIE TO MEOIUI', GRAINED: SHALEY: 
TC ><EDIUM BEDDED: NUMEROUS SHALE PARTINGS 

35-
I:: :i 

r-1040 

• 40 
BORING COMPLETED AT 39.8 F'EET ON 9111/74. 
NO CASING USED. 
GROUNDWATER LEVEL RECORDED AT 5.6 F'EET 0" 9/29/71.. 

Rev. 0 

WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 
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BORING ESW-21 
SURFAGE EL.EVAT10N 1089.8 

COORDINATES: N 58~353,1 E 28091~8. 7 

~ ~ SYMBOLS DESCRIPTIONS 

p 11.---....._ ~•- I 
DARK BROWN SILTY CLAY WITH FINE SAND AND ORGANICS 

(TOPSOIL) 10" 
PI) 
P{) 
P[) 
p(J 

641 

88& 

LIGHT BROWN SILTY CLAY WITH TRACE FINE SAND; STIFF 
(RES I DUAL) 

GRADES TO LIGHT OL I VE·GRAY VERY STIFF 

HEUMADER MEMBER 
SHALE; MEDIUM GRAY; WEATHERS TO MEDIUM YELLOWISH-BROWN; CLAYEY; 
---niiNLY LAMINATED: CALCAREOUS; l«lDERATELY WEATHERED; TRACE 

ORANGE SILTSTONE LENSES. 
GRADES SLIGHTLY WEATHERED 

SHALE: MEDIUM·GRAY: SLIGHTLY WEATHERED TO MEDIUM YELLOWISH
--slfOWN; HIGHLY CALCAREOUS: FOSSILIFEROUS; THINLY LAMINATED; 

SOME LIMESTONE GRANULES AND NODULES. 

GRADES WITH FOSSILS AND LIMESTONE GRANULES AND NODULES 
PLATTSMOUTH MEMBER 

LIMESTONE; LIGHT GRAY; FINE-GRAINED: LOCALLY SHALEY: 
fOSSiliFEROUS; THIN TO MEDIUM BEDDED; SLIGHTLY WEATHERED 
ALONG SHALE LAYERS IN UPPER 3.0 1 ; OCCASIONAL PARTINGS TO 

~!~ :~~T:~~S ~6E*~~~~ ~ ~~~ ~~R~~R~O G~~g ~:i~~~Eg~!~ T:: I NL y 
UPPER 3.0'; LOCALLY DISTORTED STRUCTURE. 
0.2 1 SHALE LAYER AT 35.9' 
0.2 1 SHALE LAYER AT 36.4 1 

0. 03 1 CALCITE LINED SOLUTION CHANNEL AT 41. 51 

HEEBNER MEMBER 
~ GRAY ISH-BLACK; DARK GRAY AND CLAYEY IN UPPER 1.0 1 ; 

SLIGHTLY CALCAREOUS IN UPPER PART; CARBONACEOUS: THINLY 
LAHINATEO; FISSILE: SOME THIN LENSES ANO INTERBEDS OF 
I P'fSIPNf; DARK GRAY; F'INE-GRAINEO. 

LEAVENWORTH "E~BER 
U~ESTONE: MEDIUM LIGHT GRAY; FINE-GRAINED; FOSSILIFEROUS; 

FIEDIUFI BEDDED. 

BORING COMPLETED AT 46.4 FEET ON 9117/7~. 
NO CASING USED. . 
GROUNDWATER LEVEL RECORDED AT 5.4 FEET ON 10/3/7lo,. 
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BORING ESW-22 
SURFACE EL.EVATION 1089.6 

COORDINATES: N 5846)).6 E 2609131.6 

DE'SCRfPriONS 

DARo~ ERDWI. SILTY CLAY WITH Fl:lE SAIJD A ICS 
(TOPSOIL) IC" 

i<CTTLED BROWN AND GRAY SILTY CLAY WITH FINE SAIW: STIFF 
(RES I DUAc) 

LJGHT OLIVE-GRAY SILTY CLAY; LA~INAR STRUCTURE: HARD 
(RESIDUAL) 

HEIJ~ADER !<EMBER 
SHALE: MDIUM GRAY: WEATHERS TO MEDIUe. YELLOWISH-GRAY: CLAYEY: 
----c:i,CAREOUS; THINLY LAMINATED: HCDERATELY TC SLIGHTLY 

WEATHERED: TRACE LIMESTONE INCLUSIONS. 
SHALE: MEDIUf' GRAY: SLIGHTLY WEATHERED TO OLIVE-GRA-Y; HIGHLY 
----c:iLCAREDUS: FOSSIL I !'EROUS: THINLY LAMIIIATED: S:I·IE L I fiE STONE 

GRANULES AND NO~ULES. 

GhADES WITH CCSSILS AND LI~',ESTDNE NODULES AND GRANULES 

PLATT'MOUTH MEMBER 
ll HE~ TOllE; L I GHT GRAY: F P'E -GRAINED: LOCALLY SHALEY: 
--rn;s-rriFEROUS: THII; 1•. !-IEDiet·' BEDDED: UIMEATHERED BELOW 30.0' 

OCCASIONAL PARTPIGS TO ~EDIUI' INTERBEDS OF lJ:!lli: "EDILII\ 
DARK GRAY: CALCAP.EOUS; THINLY LAMII;ATED: CL.\YEY; DISTORTED 
STRUCTURE. 
0.1' CLAYEY SHALE LAYERS AT 32.3' AIW AT 34.3' 
0.6' CLAYEY SHAcE LAYEPS. f'RDM 34.9' TO 55.5' 
0,2° CLAYEY SHALE LAYER AT 35.7' 

HEEBIIER MEMBER 
SHALE; GRAYISH-BlACK: DARK ',~AY AIID CLAYEY IN !'PPER C.5': 
----;'[IGHTLY CALCAREOUS I'< UP 0 E;. PART; CARBO!JACEOUS: THII<LY 

LAMINATED: FiSSILE: SO"E THI'; LEt;SES OF llfiESTDNE: 1-',EDIUM 
l.RAY; F 11'E-r,RA I!IED. 

LEAVE'IWORTH "EMBER 
LIMESTDI<E; MEDIIJ~ I IC,HT GRAY; FINE-GRAIIIED; FOSSILIFEROUS: 
~BEDDED. 

SNYOERV I LLE !'EMBER 
SHALE; HED IUM DARK <PAY: CALCAREOUS: T~ llll Y LA~INATED: WAVY 
--,.RUCTURE: WITH C!' :AREOUS Fi'IE TC COARSE SAND, 
LIHESTOIIo; f!EOIUM LIGHT G;cAY; MEDIUM TC CGARSE GRAINED: SHALEY; 
~ BEDDED: COARSE SAND INCLUSIONS. 

BORING COMPLETED AT 4 7. 5 FEET 011 9117/74. 
NO CASING USED. · 
GROUNDWATER LEVEL RECORDED •.T 3. 0 FEET ON I Df3/74. 

Rev. 0 
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SYMBOLS 

BORING ESW-23 
SURFACE ELEVATION 1092.8 
C~OROINATES! N 5846/6.1 E 2809409.5 

OcSCRtPrtONS 

OARK BF10'"''~i SILTY CLAY \"!IT~ S~t-·E FH!E SA~:o A'!O ORGArJICS 
(TCPSCIL) 7" 

LIGHT oROWtl SILTY CLAY WITH SOME FI~E SAtlO: LM\I!IAR 
STRUCTURE: HARD (RES I OIIAL) 

GRADES LIGHT OLIVE·GP.AY 

HEI'~ADER MEMBER 
SHALE: MEDI\!M GRAY: \.lEATHERS TO HEDIUM YELLOHI~H-GRAY: 
---ntLCAREOI'~: CLAYEY: TH lt!LY LAM I'!ATED: ;t00EkATELY WEAT :Er.Eo: 

OCCASIO':AL SILTSTO!!E LEI!SES: TRACE ORAIIGE OOLOt~ITIC 
CO•:CRET ICNS, 

SHALE: MFDI"'' GRAY: ;lEATHERS TO MEDIUM YELLQlo/ISH-BRO\oiN: SA'!OY: 
----siLTY: "IG~IY CALCAREOUS: THI"LY LAt'II:ATED: FOSSILIFERu!'~: 

SOt'!E L! '''STOllE GRA"liLES A!:O !100\!LES, 
MODERAl<LY \.lEATHERED TO 29,0' TI!E•: SLIGHTLY \·lEATHERED 

z 
0 ;::: 
< 
:Iii 

GRADES >il TH L I MESTO'IE GRA"ULES A liD NODULES: HIGHLY a: 
FOSS I L1 FE?.O"S ~ 

pt';itl~~~::l~ M~7~~~ GRAY: mE- GRAIIlED: LOCALLY SHALEY: O 
I·OSS I [I FERO!IS: Tl-i 1'1 T" "·'EO P!~-1 BEDDED: IJNWEATHEr:EO: OCCA: I r'II'.\L ~ 
PARTI':GS TO "EDIU• 8EOS OF SHALE: P.EOI!';t DARK GRAY: a: 
CALCAREOIJS: LOCALLY CLAYEY: ""TH'fi:LY LAM lilA TEO. 0 
0.1' CLAYE\' S~ALE L~\'ER AT 36. I' 
0.1' CL;.YEY S~t.LE I •Y£!< AT 38.3' 
0.2' CLAYEY s~ALE 1.!-YEi'. AT 38.8' 
0.4' CLAYEY SHALE LAYER FF.Ot'. 39.2' TO 39.6' 
0.2' CLAYEY S~ALE LAYEF. AT 39.8' 

~EEB•:ER t:E!'<BER 
SHALE: GRAY1Si<-6LAO:: CA'So::ACEOI.!S: SLIGHTLY CALCMEOUS 111 
--ui'PER I.J': T"I''LY '-~l'.I"ATED: 'IS:tLE: TRACE THI!' BEDS A!!O 

LE'!SES OF L.I"JSI9.:!S: t'EOIJ':.: GR;.y, FI!IE-GRAI'iED: CALCAREOUS, 
LEAVENioiORTH ".£fiBER 

Li"ESTO!:E: ''EDII'M LIGHT G~AY: Flt'E·GRAI!iED: FOSSILIFEROUS; 
~ 8EODED. 
S~IYDERV I LLE f'E~BE~ 

SHALE: •E0\1'" DA~•. GJ;AY: CALCAREOl~S: THINLY LMII:·!ATEO: WAVY 
-.no OISTO,TED .~n:•cTPRE. 

BORU:G COMPLETED AT 51.3 FEET:~:: 9/18/74, 
NO CAS I':G I!SEO, 
GRCU,;OWATER LE':EL RECO•CED AT . :, 6 >EET C·" 0/22174. 
PIE20~·EiER \' STA" ED AT ~·! I'TERVA! ~OJM 35.3 >EET TC• 44, I FEET 
CN 9/2~/:'!.. 
PIEZn~ETB READI';GS APE " 0 ESE"TED ~·: T:.B\ E 2.4-31. 
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BORING ESW-24 
SURFACE ELEVATION 1073.5 

COORDINATES' N 58231i .8 E 2811640.2 

SYMBOLS DcSCRtPrtONS 

PLATTSHOI!TH MEf\BER 
L I MESTO~<E: LIGHT GRAY: F I NE-GRA HI EO: LOCALLY SHALEY; 
--rtJSmiFEROI!S: THJ:; TO HEOIU~ BEDDED: SLIG~TLY WEATHERED 

ALO::G BEDOI!IG PLANES H: \'"PER 3.8': OCCASIONAL PARTINGS TO 
MEDIUM HJTERBEOS OF SHALE: MEDIUM DARK GRAY; WEATHERED TO 
LIGHT BROWtl CLAY IN tri'l'!1< 3.8°; CALCAREOUS; THJr:LY LAMINATED. 
0. I' CLAYEY SHALE I AYER AT 4. 7' 
O. 7' CLAYEY SHALE LAYER 0 ROM 6.0' TO 6. 7' 
0.1° CLAYEY SHALE LAYEF. AT 6.9' 
GRADES UNWEATHERED AT 7.0' 

HEEBNER MEMBE< 
SHALE; GRAY ISH-BLACK; WEATHERED DARK GRAY ANO CLAYEY 1~' lJPPER 
---r.o 0 ; CARBONACEOUS: SLIGHTLY CALCAREOUS; TH I NL ~ LA.~ PlATED: 

FISSILE: TRACE THIN LEttSES OF LIHESTOtJE: MEOI~M GRAY; FINE-
GRAINED. ----

LEAVENWORTH MEMBER 
LIMESTONE: MEDIUM LIGHT GRAY: FINE-GRAINED; FOSSILIFEROUS: 
--r:lEimlR BEOOE 0 • 

SNYOERV I LLE MEMBER 
SHALE: MEDIUM DARK GRAY: CALCAREOUS; THINLY LAMINATED: WAVY 
-.mo DISTORTED LAMHJATIOtJS; OCCASIOtiAL FRACTURES WITH VARIED 

DEGREES OF HEALING. 
450 PARTIALLY HEALED FRACTURE AT 17.3' 
40° HEALED FRACTURE AT 18.5° 
500 HEALED FRACTURE AT 21. C 0 

600 PARTIALLY OPEN FRACTURE AT 24.0° 
GRADES GREEN ISH-GRAY 

TORONTO MEMBER 
LIME STONE; VERY LIGHT GRAY: FINE TO MEO I UM GRAINED; SHALEY; 
~IFEROUS: THIN TO MEDIUM BEDDED: WITH NUMEROUS SHALE 

PARTINGS: GREENISH-GRAY: THINLY LAMINATED; CLAYEY; DISTORTED 
STRUCTURE. 

BORING COMPLETED AT 33.7 FEET ON 9112/74. 
NO CASING USED. 
GROUIJOWATER LEVEL RECORDEr AT 0.0 FEET ON 9/22/74 • 
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" L.ABORATORY iii "'"' ~~ TEST DATA ~ <.>> 0 §~ o:o 

-~~ ~ "'" 1.4J~ o. ... 
'- 0: -..1'-

I.4J ~ 0 
1070 

5-
9G 38 f-/065 

10- 55 30 

/060 

15-
ICC . 90 /055 

20-
/050 

25-

100 63 1045 

30-
/040 

I co 20 
35-

/035 

40- ICC 57 

'r-1030 

45-

1025 
ICO "3 

50-

1020 

55-

I co 20 r-/015 

60-

/0/0 

65-

1 cc- 55 'r-1005 

70-

BORING ESW-25 
SURFACE EL.EVATION 1072.0 

COORDINATES: N 582325.8 E 2811556.2 

SYMBOLS O£SCRtPrtONS 

?L~TTSt·'Ol!TH f-'Ef$£R 
~II'ESTC~IE: LIG~T GRAY: ri~:E-GRAHIED: LOCALLY SHALEY: 
~IFERCI.IS: T"l'' TO ;,EDIUM BEDDED: SLIGHTLY WEATHERED 

.:.LQ:JG 6ECDI':G '~AriES: OCCASIOIJAL PARTIIJGS OF SHALE: MEDIUM 
GRAY: TH P:LY LM'.I':ATED: DISTORTED STRUCTURE •• - ••. 

•EEB''ER I-IEI'eER 
SHi.LE: GRAYISH·BLAC~: 'dEATHERED TO DARK GRAY AND CLAYEY IN 
--.,-,PER 1.8': SLIGHTLY CALCAREOl'S Ill UPPER PART: CARBO•ACEOIIS: 

THII:LY LAMI'IATED: FISSILE: MODERATELY WEATHERED TO !2.0' 
THEN t:':WEAT'iE.,ED: TRACE THIN LEI:SES OF LIMESTONE: MEDIUM 
GRAY: F I':E -GRA I I: ED. 

LEA'.'E·:wORTH ~~Et-1BER 
L H'EST0°1E: MED I UH Ll GHT GRAY: F I ~IE-GRAINED: FOSSILIFEROUS: 
~ SEDDED: UI:>~EATHERED. 

S':YDERV I LLE 1-:EI·'SE•. 
SHALE: •<EDIU>I GRAY: CALCAREOUS: THINLY LAMINATED: VIAVY, 
---rrTSTC~TEn L~MI::AT IC:JS: OCCASIONAL SHEAR PLANES VARIABLY 

HEALED. 
300 ~EALEC• FRACTURE AT ! 6. 5' 
600 i-IE~LED F~ACTUR£ AT 18. 7' 
4QO PARTIALLY OPEN FRACTURE AT 21. 7' 
50° PARTIALLY OPE~:. SLICKENSIOEO FRACTURE AT 21 9' 
GRACES ~L 1 'IE-G?.AY 

T'" :'J. '!T~ M~t'E'E'? 
1 '·'~STC':£: .~=.':' LICHT G~AV: F'lriF. TO !-IEO!Ur-1 GPAI•~£0: SHALEY: 
~1="Et.='US; THI~; TC• ~-~EDiur-1 BEDDED: LESS THAI: 5;' !")•lPOI'lT 

~~~~~\':~~; .. ~~i~Es~!-1 f i'!.P.TP:GS ~NO THIN BEDS; GPEE;liSH·GRAY 

GRACES T'UCE 5H~LE >ART1NGS 

5HALEY "':0 '<IGHLY i"OSSILIFEROUS FROM 3~.6' TO 35.6' 

·;·lA~E: '·'~011."·' ,-'.1'/E·G~AY: CLAYEY: !0CALLY CALCAREOUS; fut~HY 
--::-:r·01 ',.lTt:O: SLIGi-lii..Y ='ISSILE: T~.:.CE SILT MlD I:UiE s:..~JO: r:.c.c£ 

~·tCA(::Ct:S: P!CE I~!TE~SEDS OF' SILTSTONE; LIGHT GRAY: SANOY: 
~.:.L:;.::~:.:S: ~·l::.cE':L•S. ----
G:".~QES .. E~t•.·:· ~:l;,v 

SILTST:.·J~ 4~~ .:.'.IU SH!.LE 6C~: ~i:tQt·l WS.6' TO 47.6' 

• '1 ... _ t: -:- •. .:.•,J 3 I. TST':'~;E 3C:~ ~POM 52. I I Tr: 53 ~' 

i ;.:: I':S -.:~;T l'll.JEJ} 
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BORING ESW-25 CONT'D 

SYMBOLS D£SCR!PT!ONS 

0.6' LIMESTONE FROM 71. 7' TC 72.3' 

IR£ 1_AND HP1BEP. 
SHALE; HEOIU~·, DARK GR~Y: SLIGHTL'' (kLCAP.EOUS; THtt~'-" 1 t~t~.I~~AT~O: 

--ntTY: SOI-<E SILTSTONE THIN LtliSES: ~<EDIUI·' GRAY; :<~CAREOu;. 

BORING C0~0 LETtD •T 81.8 FEtT · 1: <·/JG/74 
CAS lNG USED TO A OE~'~T~o; r'\~ J.. 6 I='~='~T • 

GROUNDWATH LEVEl REC~•DED ~T I :r; C£[T ON 9/22/74, 
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BORING ESW-26 
SURFACE ELEVATION 1072.6 
COORDINATES: N 582319.8 E 2811488.4 

DESCRIPTIONS 

::'U.TTS~:J!'TH r:EHSE~ 
LIMESTO::E: LIGHT GRAY: FINE-GRAINED: LOCALLY SHALEY: 
---rr.;;TtiFEROUS: THIN TO MEDIUM BEDDED: SLIGHTLY WEATHERED IN 

UP PEP. 3, 7 1 : OCCAS I C'lAL SHALE PART BIGS: MEDIUM DARK GRAY; 
DISTORTED STRUCTURE. 

HEEBUER MEMBER 
SHALE: GRAY ISH-BLACK: DARK GRAY AND CLAYEY IN UPPER 0. 7'; 
--o<RBONACEOUS: SLIGHTLY CALCAREOUS: THINLY LAMINATED: FISSILE; 

TRACE THIN LE~SES OF ~: MEDIUM GRAY: FINE-GRAINED. 

LEAVE'!WORTH MEMBER 
LIMESTOIIE: MEDIUM LIGHT GRAY: FINE-GRAINED: FOSSILIFEROUS; 

f·£010.1 BEDDED. 
SNYDERVILLE MEMBER 

SHALE: t•EDIUM GRAY: CALCAREOUS: THINLY LAMINATED: DISTORTED 
---;t!TD WAVY STRUCTVRE: OCCASIONAL FRACTURES. 

45° HEALED FRACTURE AT 16. 51 

~oo HEALED FRACTURE AT 18, 11 

400 PARTIALLY HEALED FRACTURE AT 21.8 1. 

GRADES MEDIUM GREENISH-GRAY 
TOROt!TO MEHSER 

LIMESTONE: VERY LIGHT GRAY: FINE-TO MEDIUM-GRAINED: SHALEY: 
F,SSICIFERCUS: THIN TO MEDIUM BEDDED: 15% SHALE FILLED VUGS 
!IUMERDUS SHALE PARTitlGS: GREEN ISH-GRAY: THINLY LAMINATED, 

BORING COMPLETED AT 31.2 FEET ON 9116/74. 
NO CASING USED, 
GROUNDWATER LEVEL RECORDED AT 3. 9 FEET ON 9/22/74. 
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5 -

/0 -

15 -

20 -

25 -

30 -

35 

• 

0 ....... za: 
"'"' u> a:o 
"'" ..... 

"' 

f.2 

78 

ICC 

!")."". 

. , 

0 
0 

"' 

32 

4C 

s~ 

:v 
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191'5 

191'0 
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PI 
PI 
PI 
PI 

BORING ESW-27 
SURFACE ELEVATION 1977.9 

COORDINATES, N 583041.3 E 2810940.5 

DESCRIPTIONS 

DARK BROWN TO BLACK ORGANIC SILTY CLAY; TRACE ROOTS 
(TOPSOIL) 7" 

~DERATE LIGHT BROWN SILTY CLAY; TRACE FINE TC COARSE 
SAND; TRACE CiNE GRAVEL' V(PY STIFF (RESIDUAL) 

GRADES SOME CALCAREOUS SAND AND FINE TO MEDIUM GRAVEL 

CALCAREOUS; LAMINAR STRUCTUREt· FOS> I• 

MEMBER 

-=~;,;n:M;;E~ ~~~T~Rti~E~*~~:R~~~~ ;~~ l~t~M:~~~ia~~~S ~~~LY 
TO MODERATELY WEATHERED. 

PLATTSMOUTH MEMBER 
LIMESTONE: LIGHT GRAY: WEATHERS ORANG(, FINE-GRAINED: MEDIUM 

BEDDED: FOSSILIFEROUS: SLIGHTLY WEATHERED ALONG BEDDING 
•LANES ABOVE I 5. 8' ; OCCASIONAL PARTINGS Tv MED IU~ BEDS OF 
~; MEDIUM GRAY: CLAYEY: CALCAREOUS: THINLY LAMINATED. 

0.6' CLAYEY SHALE LAYER FROM 17.21 
GRADES MEO I uw LIGHT GRAY: SOME HIGHLY FOSSIL lfEROUS ZONES 

GRADES TRACE B,ACK' SHALE p.ji~TlNI:S 

H~~:~~~ ~~~~7~H-BLACK: WEATHERED DARK GRAY AND CLAYEY TO 24. 5': 
--rlRBONACEOUS; THINLY LAMINATED; FISSILE: TRACE THIN LENSES 

OF S 1\ ISTDNE: GRAY; CALCAREOUS. 

EAVENWORTH MEMBER 
~IMESTONE; MEDIU~. LIGHT GRAY; FINE-GRAINED; MEDIUM BEDDED: 

fuSS I LIFEROUS: UNWEATHERED • 
SNYOERV I LLE MEMBER 

SHALE; MEDIUM DARK GRAY; THINLY LAMINATED; CALCAP.EOUS: TRACE 
--;'M'SS II IFEP~1'5. 

BORING COMPLETED AT 31.5 FEET ON 4-10·75. 
NO CASING USED. 
GROUNDWATER LEVEL NOT RECORDED. 
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LABORATORY zc 0 

"'"' TEST DATA U> a 
0:0 0: ..,., ...... 

0: 

2. s• 
'['C""". 59::: 
PL • 19% - PI • 40% r-w • 18.4% 1985 5 
D • 100 PCF 

9.0' 
- ~ 5213 PSF r-w • 16.3% 1980 /0 

D • 117 PCF 

12. 5' 
'!:""7"5817 PSF 

- w. 15.9% r-D·I16PCF 1975 15 

17. 5' 
"lT"'; 49% 

- PL • 23% -PI • 26% 1970 20 
w • 18.2% 
D • 112 PCF 

- 79 79 - /965 25 

-
26 r-35 1960 30 

- r- 1955 35 

97 91 

- - 1950 40 

45 - r- 1945 

100 100 

- r- /940 50 

55 

II II 

16 I 

28 I 
~ 

51 I 

55 I 

124 I 

BORING ESW-28 
SURFACE ELEVATION 1990.2 

COORD I NATES o N 584250. 0 E 28091 50.0 

DESCRIPTIONS 

DARK BROWN ORGANIC SILTY CI.AY: 
16 11 

BRO'<IN SILTY CLAY; TRACE SAND AND FINE GRAVEL: STIFF 
(RES I DUAL) 

MOTTLED ORANGISH-BROWN AND GRAY CLAY: SOME SilT: TRACE 
SAND AND FINE GRAVEL; VERY STIFF (RESIDUAL) 

GRADES LIGHT OLIVE-GRAY: SLIGHTLY LAMINATED; HARD 

GRADES WITH FOSSIL FRAGMENTS 

HEUMAOER MEMBER 
SHALE: OLIVE·GRAY: FOSSILIFEROUS: CALCAREOUS; 
~INLY LAMINATED; MODERATELY WEATHERED. 

PLAT1SHOUT~ MEMBER 
LII'\ESTONE: LIGHT GRAY: FINE GRAINED: MEDIUM TO THICK 

BEDDED: UNWEATHERED: INTERBEDDED WITH Sl!AJ.t: DARK GRAY: 
~EO IL'M SEDOED: MODERATELY WEATHERED TO 3b.O', THEN 
UNWEATHERED, 
0.1' SHALE SEAM FROM 34.7' 
0. I' SHALE SEAM FROM 35. 7' 
0.5' SHALE SEAM FROM 37.6'. 

HEEBNER ~EMeER 
SHALE: BLACK, WEATHERS TO DARK GRAY: CARBONACEOUS: 
-nLCAREOUS: THINLY LAMINATED: FISSILE: MOOERATELI 

WEATHERED TO 44. 9', THEN UNWEATHERED. 
LEAVENWORTH MEMBER 

LI.MEST~~E: LIG~T GRAY: FINE GRAINED: MEDIUM BEDDED: 
rUSS I CIFEP.OlJS. 
GRADES FINE TO COARSE GRAINED AT 49.1' 

SNYOERV I LLE MEMBER 
SHALE: DARK GRAY; CALCAR~OUS: FOSSILIFEROUS; THINLY 
-o;MINATED: IRREGULAR BEDDING: UNWEATHEREO.D. 

BORING COMPLETED AT 53.5 FEET ON 1/18/77. 
CASING USED TO A DEPTH OF 8.0 FEET. 
GROUNDWATER LEVEL RECORDED AT 10.8 FEET ON 1/20/77. 
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LABORATORY 
za: 0 ...... 

TEST DATA 
U> 0 a:o a: lo/U ...... a: 

-
5 -

-
9.0' 

10 - ..,-;; 6080 PSF 
w • 16.3~ 
D • 115 PCF 

' 14,0' 

15 - '!I"743% 
PL • 23~ 
p 1 - 20% 
w • 17.9% 
D • 116 PCF f-
19,0' 

20 - ,.-;-8342 PSF 
w • 13. 7:, 
0 • 121 PCF 100 1 GC 

-
25 -

96 96 

f-

30 -
100 9C 

r-

35 -

• 40 
98 ;; -

-
f-

45 -
100 ;s 

f-

50 -

55 

/985 11 I 

14 I 

/980 
37 I 

..L 

197'5 
65 I 

197'0 
16719"1 

1965 

1960 

1955 

/950 

1945 

/940 

CL 

BORING ESW-29 
SURFACE ELEVATION 1988.0 

COOROINATES' N 581)10.0 E 2805220.0 

DeSCRIPTIONS 

DARK BROWN ORGA,IC SILTY CLAY: SOME FINE ROOTS (TOPSOIL) 
111 11 

BROWN SILTY CLAY; TRACE SAND AND FINE GRAVEL: STIFF 
(RES I DUAL) 

GRADES MOTTLED ORANGISH-BROWN AND GRAY: VEP.Y STIFF 

LIGHT OLIVE-GRAY CLAY: SOME SILT: TRACE FINE SAND: 
SLIGHTLY LAMINATED: HARD (RES I DUAL) 

MEMBER. 
SHALE: HEDIUI'I OARl GRAY, WEATHERS TO LIGHT OLIVE-GRAY: 
---nliNLY LAI'IINATED: MODERATELY WIATHERED. 
SHA.l.E: MODERATE 0 L1 VE-GRAY: CALCAREOUS: FOSSILIFEROUS: 
---n!INLY LAMINATED: MODERATELY WEATHERED: 

PLATTSMOUTH MEMBER 
LIMESTONE: LIGHT GRAY: FINE GRAINED: MEDIUM BEDDED: 

0NW<AIHERED: 1NTEREEDDED WIT~ SHALE: GRAY; WEATHERS· TO 
OLIVE-:;RAY: ~<ED lUI< BEDDED: MODnT!'rLY WEATHERED TO 29.9', 
THEN UNWEATHERED. 
0.2' SHLAE SEAM FRO~. 32.1' 
0,1' SHALE SEAM FROM 34, 8' 
0.6' SHALE SEAM FRO~'\ 35.2' 

0.05' CALCITE-FILLED VUG AT 41,3' 

HEEBNER MEMBER 
SHALE; BLACK, WEATHERS TO DARK GRAY; CARBONACEOUS: 
-nLCAREOUS; THINLY LAMINATED: FISSILE: SLIGHTLY 

WEATHiiRED TO 42, 7', THEN UNWEATHERED. 
LEAVENWORTH MEMBER 

LIME STONE: L1 GHT GRAY: FINE GRAINED: HED I UM BEDDED: 
ONW£A I HER EO. 
r,RADES FINE GRADES FINE TO COARSE GRAINED AT 46,3' : 

SNYDERVILLE MEMBER 
SHALE: DARK GRAY; CALCAREOUS: FOSSILIFEROUS: THINLY 
--rAMI'IlATED: IRREGULAR BEDDING: UNWEATHERED 

BORING COMPLETED AT 50. 5 FEET ON 1 I 19177. 
CASING USED TO A DEPTH OF 8. 0 FEET. 
GROUNDWATER LEVEL RECORDED AT II, 8 FEET ON 1120/77. 
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L.ABORATORY a 
TEST DATA 

0 

"' 

2. 5' 
~ ~021 PSF -w - 19.2% 
D • 1D3 PCF -5 

-
~ - ~6% 
PL • 23% 

/0 
PI • 23:l: 
w - 18% r--D • 112 PCF 
1~.D' - r;"'SD02 PSF 15 
w - 10.3% 
D • 12 5 PCF 

r--
20 -

89 7D 
.. 

25 -
100 90 

r--
30 

/980 14 I 

..L 
31 I 

1975 
54 I 

1970 
37 I 

/965 
119 I 

1960 

1955 

BORING ESW-30 
SURFACE EL.EVATION 1982.8 

COORD I NATES' N 58~3~0. 0 E 2809~70. 0 

DESCRIPTIONS 

DARK tHC SILTY CLAY: SOME IL) 
12 11 

MOTTLED ORANG ISH-BROWN AND GRAY SILTY CLAY: TRACE SAND 
AND FINE GRAVEL: VERY STIFF (RESIDUAL) 

OLIVE-GRAY CLAY: SAND SILT: SLIGHTLY LAMINATED: HARD 
(RES I DUAL) 

MEMBER 
OLIVE-GRAY; THINLY LAMINATED: H'JOERATUY WEATHERED. 
OLIVE-GRAY: CALCAREOUS: FOSSILIFEROUS: 

NLY LAMINATED: MODERATELY WEATHERED. 

PLATTSMOUTH MEMBER 
LIMESTONE: LIGHT GRAY: FIN£ GRAINED; MEDIUM BEDDED: 
----mrwtn~ERED: INTERBEDDED WITH SHALE: GRAY; MEDIUM 

BEDDED: MODERATELY WEATHERED ~6', THEN UNWEATHERED. 

BOR lNG COMPLETED AT 30,0 FEET ON II 19/77, 
NO CASING USED, 
GROUNDWATER LEVEL RECORDED AT 5. 7 FEET ON 1120/77, 
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LABORATORY 

zo: 0 
"'"' TEST DATA 
<.>> 0 a::o a:: 
"'" ...... a:: • ~'~::: 

~~ 
~L( ..._ 

0 
2. ~· 
IT'"- sa:; 
PL 18% 
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BORING ESW-31 
SURFACE ELEVATION 1988.2 

COOROJNATESo N.S84J90.0 t 2809800.0 

DeSCR/Pr!ONS 

DARK BROWN ORGANIC SILTY CLA\: SCM£ Fir<£ ROOTS (>OPSOIL) 

t--t---i BR~~~ SILTY CLAY; SOME SAND AND FINt: GRAVEL; VERY STIFF 
(RES I DUAL) 

GRADES MOTTLED ORANG I SH·BROWN AtjQ GRAY 

T,<JNLY LAMINATEu: MODERATELY WEATHERED. 

SHALE; OLIVE·GRAY; CALCAREOUS; FOSSILIFEROUS; THINLY 
-.::7iHINATEO; MODERATELY WEATHERED. • 

PLATTSMOUTH MEMBER 
LIHESTON£: LIGHT GRAY: FINE GRAI.,EO: MEDIUM oEOOEO: 

UNWtAIHERED: INTERBEDDED WIT~ S-iALE: GRAY, WEATHERS TO 
ORANGE: MEO IUH BEDDED: HODERA~£ATMEREO • 

BORING COMPLETED AT 33. 5 FEET ON 1120/77. 
NO CASING USED. 
GROUNDWATER LEVEL RECORDED AT 11.0 FEET UPON COMPLETION. 

Rev. o 
WOLF CREEK 

UPDATED SAFETY ANALYSIS REPORT 
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Surface Level (ft): 1998.672 Easting (ft): 99542.819017 
Northing (ft): 100004.940569 

Hole ld: 

Total Drill Depth (ft): 19 
Inclination/Bearing: 90 Datum: Wolf Creek Plant 

Datum 

Ul 
Qi 

c Cl 
Q) 

Q5 .E 0 a. 
~ 

> ...J ~ Q) 
...J 2 (..) Q) .r:::. '- :.c a. Q) C1l a. (i 

Q) m rx: 
~ E 

0 5; - C1l ·;::: (.9 (f) 
0 

1-2-

~4-

-6-

1-8-

1-10-

1-12-

1-14-

Q; Q; .c 
E c:- a. 

(/)(/) :::J Q) 
0 $:~ z > 

0 0 ou Q) (..) rx: ili -~ (i Q) 

E rx: 1-<0 
C1l a. 

(f) (f) 
STRATUM DESCRIPTION 

Estimated Stratum ~ 
Strength Elev. 

(ksf) (feet) 
-·--Cu 

0 0 0 
0 0 0 0 
0 0 lO 0 lO .,... .,... N 

::>a. 
Cii 
0 
1-

SILT, with sand and clay (ML); dark reddish I I I I 

--------- l brown (5YR 2.5/2); dry; medium stiff to stiff; r I I I I 1998.2 1---

SPT-1 0.7 
T:5 

20 
10 
6 

1-

'-_!!:a_£_e_!~t~(£.1~L __________ _j I I I I 
SILT, gravelly with sand and clay (ML); dark · -1· .J. ·I· ·I·· 

reddish brown (5YR 2.5/2); dry; medium stiff : : : : 
to stiff; trace roots; large amounts of 

1 1 1 1 concrete and construction debris (FILL). .l. r ·r ·r· 
I I I I 
I I I I 

1---- ----"---- --------------------- ··I··H··I·· 1995.71--
SAND, silty (SM); strong brown (7.5YR 5/6), 1 1 1 1 

mottled black (7 .5 YR 2.5/1) and light gray 1 1 1 1 
(7.5YR 7/1), grading to light yellowish brown 1 1 1 1 

_ (10 YR 6/4); dry; hard to very stiff; 65-75% · "f · i. ·i ·r· -
SPT 2 ..019... 50~" very fine grained sand; 25%-35% silt; well 1 1 1 1 

1---- · -- -~ l cemented zones; little weathered sandstone 1- 1 1 1 1 
1994.2 --

I_ ~~t~ .':!_0 _!:l~l ~~!!9~ ________ _j . +·I· ·I· ·I·. 

SPT-3 0.9 
D.9 

SPT-4 

SANDSTONE; very pale brown (10YR 7/3); 1 I I I 
dry; extremely weak (RO) to very weak (R1 ); 1 1 1 1 
moderately weathered; strong reaction to 1 1 1 1 
HCI; with limestone interbeds, weathered to .. f. f .j .... 
gravel and friable. 1 1 I 

Hard sandstone nodules in auger cuttings 1 1 1 
between 5.0 and 6.5 ft. ·+·I· ·I· 

22 SHALE; sandy, extremely weak to very weak 1 1 1 
50/4 (R1 ), moderately weathered, weak HCI 1 1 1 

50/5 

reaction. 1 1 1 
·rrT 
I I I 
I I I 

SANDSTONE;verypilebrown{16YR773);-- ··I··H·I·· 1989·7 

dry; extremely weak (RO) to very weak (R1 ); I I I I 
moderately weathered; strong reaction to I I I I 
HCI· with limestone interbeds weathered to · .1. · J. .l. .I.. 
gra~el and friable. ' I I I I 

SPT refusal criteria met. Bechtel requests I I I I 
augering additional10 feet with no sampling. . .: .. J .. : .. : .. 

I I I I 
I I I I 

. .I..J.LI.. 
I I I I 
I I I I 
I I I I 

·t·l··t·l· 
I I I I 
I I I I 

1-

1-

-

I-

---- ------- -------------------- -· . .1.. J. .1.1.. 1984 7 1--
SHALE; dark bluish gray (5PB 4/1 ); dry; I I I I . 

extremely weak (RO); completely weathered; 1 1 1 1 
friable; strong HCI reaction. 1 1 1 I 

B-101 

Sheet: 1 of 2 
CLASSIFICATION 

--------1---

------1--1---

41 12 
--------~--

71 9 

-

-

------1--- --

Notes: WOLF CREEK 
1. Terms and symbols defined on Plate 1. 

2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. 

UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-36mmm Rev. 28 
Log of Boring B-1 01 
Sheet 1 of 2 



Surface Level (ft): 1998.672 Easting (ft): 99542.819017 Hole ld: 

Total Drill Depth (ft): 19 Northing (ft): 100004.940569 
B-101 Inclination/Bearing: 90 Datum: Wolf Creek Plant 

Datum 
Sheet: 2 of2 

lil Qj CLASSIFICATION 

Qi Qi c OlQ) .c Qj .E 0 c. E ~ 
c. a ';ft. ~ 

> ...J >. VlVl 
Stratum g ;,R Q) of- :::J Q) 0 $;~ Estimated Za) 0 »="' ...J 2 z > ..... - -~-

:t:::Q.. .r::. ..... ·- Q) .o 0 oo Strength Elev. ~ Ol> Q)~ -o~ o~ C1l .r::.- ·-- ·s·E w·E a. Q) c. C. Q) 0 0::: -c co c.91 ~c ""'x 0::: cc ""j"' (feet) CI)Q) Q) -ro m E "C. Q) (ksf) ::>c. "iiiU) ~"E 
0:- Cll·- VlQ) 

0 ~ = ..... C1l E 0::: f-CO ro Vlo 
:.J....l a: ....I ..!!1-o i§ C>U) a.. 0 0..£ C1l U) 0 0 0 0 Cllo (.) U) STRATUM DESCRIPTION 0 0 0 0 O..N 0 0 1,{) 0 f-II).,.....- N 

SHALE; dark bluish gray (5PB 4/1 ); dry; : : II extremely weak (RO); completely weathered; 
friable; strong HCI reaction. I I I I 

1--16- Grab samples from auger ··1··1--1·-1-· -
I I I I 

Easy augering - Hard digging I I I I 
I I I I ·-r·r·r·r· 
I I I I 
I I I I 

1--18- ··I··H··I·· 1-
I I I I 

I== : : : : 1979.7 

1--20- 1-

1-22- 1- -

"-24- -

1--26- 1-

1-28- 1-

Notes: WOLF CREEK 
1. Terms and symbols defined on Plate 1. UPDATED SAFETY ANALYSIS REPORT 
2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer Figure 2.5-36mmm Rev. 28 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

Log of Boring B-1 01 4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. Sheet 2 of2 



Surface Level (ft): 1998.63 Easting (ft): 99578.98 Hole ld: 

Total Drill Depth (ft): 29.5 Northing (ft): 99633.86 
Inclination/Bearing: 90 Datum: Wolf Creek Plant B-102 

Datum 

Sheet: 1 of 2 

Ul Cii 
CLASSIFICATION 

Qj c Cl Q) .o· Cii Qj .E 0 a. E i:':' a. 
~ o?f!. Q) > _J >. fJ)fJ) 

Stratum ~ - Q) I- :::J Q) 
0 ~~ Estimated Za) 0 ~ _J 2 (.) z > ,_ - _Q_. :::a.. .r::. E Q) 0 0 ou Strength Elev. - Cl> Q)- -o- u~ Cii co Ci ·-- ·s·E u;·E a. a. Q) (.) a:: 05.9 cu c.91 -c :o::x a:: (feet) COQJ Q) -ro ~ E Ci Q) (ksf) :Ja. "(ii(() 3:c 0:- CO·- fJ)Q) 

0 3: C) co E a:: 1-<0 ro ooo :.J-l a:-~ ~"0 ;§ (() a.. 0 a...s co 
(() 0 0 0 0 coo () (() STRATUM DESCRIPTION 0000 O..N 0 0 tn 0 I-Ln..-..- N 

~ SILT with clay and sand (ML); dark reddish 1111 1---- ----1-- l brown (10R 3/2); dry; stiff to very stiff; some r 1998.1 1-- -- ---- f-- --I SPT-1 1.4 5 ~~~~---------------~ I I I I I 
n 13 SILT (ML); very pale brown (10YR 7/3) to light .... J .. I-l· 

16 brownish gray (10YR 6/2); dry; very stiff; I I I 
very fine grained, no HCI reaction. I I I 

I I I -2- TTl' I- -
I 

I I I 
I I I 

.f .. l .. l .. 
I I I 
I I I 

-4- I I I I 
I- -I TTr· 

I ~L2... ..0.9.. --~614 I I I 1994.1 F-- -- _j2... -- 1-- -~ . ~:.: . ~ .·. 0.9 -SANDSTONE; very pale brown (16YR fi3};-- I I I · ..... . . 
. -~··. "·" 

dry; very fine grained; extremely weak (RO); ·1"1"1"1" .··· .. 

::.:):.> moderately weathered; sand is well-rounded; I I I I 
few cemented nodules but generally easily I I I I 

"-6- .)"h1 
friable; no HCI reaction. I I I I 1- -Bechtel representative recommends one "fTTr· 
sample at 8.5 ft, then at 15ft based on I I I I . --~: .. :.f: B-1011og. I I I I p::·· 1---- ----f--

- sHACE:SanCiY;dark"bilii5h grai(58 5N). very- ·+·1··1·-1-· 1991.6 f-- -- ---- f-- 1---
I I I I F== fine grained; extremely weak (RO); highly I I I I F= weathered; weak HCI reaction; weak 

. .1. . .1..1. . .1.. f--8- bedrock structure, indistinct fine horizontal to 1- -I 
subhorizontallaminae, very friable. I I I 

I .... I I I 
; = I I I 
i SPT-3 1.4 50 ·t· "I" . 

83 11 = = n 50/4 I I 
' = I I 
i -10- . J .. l. = I-
! Downforce 500 lb. I I 
' I I 
i 
' = I I 

f "1"1' 
: F= I I F- .. 

I I ; 
I .J..l ... :-12- I- -Auger speed 12 to 13 ft is 55 sec. I I I I 1=.:::::::::.,;. 

"'== I I I I 
j I I I I 
i ·t·r··t·l· Change in cuttings at 13.0 ft ! 

Auger speed 13 to 14 ft is 60 sec. I I I I 
I I I I 

:H4-
F== . .1.. J. .I . .1.. 1- -
1- SPT-4 1.5 9 Auger speed 14 to 15 ft is 60 sec. I I I I 84 12 

: F== T5 16 I I I I 
; ==-= 25 

I I I I : 
Notes: WOLF CREEK 

' 1. Terms and symbols defined on Plate 1. UPDATED SAFETY ANALYSIS REPORT ' 2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). I 

i 3. The SPT blow count is defined as the number of blows reauired for a 140 lb. auto trio safetv hammer Figure 2.5-36nnn Rev. 28 
! falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

Log of Boring B-1 02 ' 4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 
i 5. HQ3 carbide Diamond bit used for rock coring. Sheet 1 of 2 ' 



Surface Level (ft): 1998.63 Easting (ft): 99578.98 Hole ld: 

Total Drill Depth (ft): 29.5 Northing (ft): 99633.86 
Inclination/Bearing: 90 Datum: Wolf Creek Plant B-102 

Datum 
ShP.P.t· ? nf 2 

Ul (D CLASSIFICATION 
Q) Qi c OlQ) .0 (D .E 0 a. E ~ 

a. 
a'#. Q) > _J :>-. en en ~ ~ - Q) (.)I- :::J Q) 0 5:~ Estimated Stratum zw 0 ~ _J Q) z > ... - .52_. ~a.. .r::. (D ro ·- Q) 0 a ou Strength Elev. - Ol> (!)- -c- u~ .r::.- --- ·s·E u;·E c. a. a. Q) (.) 0::: -c cu c.~ -c ""'x ro 0::: m E c. Q) m .• (ksf) (feet) ::>a. (l]Q) 0:- <ll·- Cf)Q) Q) 

0::: f-C.O "(jj(j) sc :.J_J a::_J .!11-c 0 s ... (l] E 7§ cno ·;:: (!)(/) a_ 0 a...= 0 (l] 
(j) 0 0 0 roo 0 (j) STRATUM DESCRIPTION 0 0 0 0 0 a_N 

0 0 t.O 0 I-lO.,... .- N 

I= SHALE, sandy; dark bluish gray (58 5/1 ), very I I I I 
L-••••m• fine grained; extremely weak (RO); highly I I I I 
r··········· weathered; weak HCI reaction; weak I I I I 

-16-

·=== 
bedrock structure, indistinct fine horizontal to --1--l--1···· 1- -

===- subhorizontallaminae, very friable. I I I 
......... 

Attempt shelby tube at 15ft; refusal at 15.7 ft, I I I 
discard tube. I I I =· "FIT Begin wet rotary at 15.7 ft = I I I = I I I ·= H8- 1·-·c= -·1·-l··l· 1-

I I I 
I·· I. 

SPT-5 1.2 
I I I 

29 I I I 13 
T:5 50 

SPT refusal (100 total blows) ····r·r·-r· 21/3 
I I I 

10 1-·-- I I I 
~20- <::! F= +I···· I-

0 
I I MB, 25° at 20.2' 

MB, oo at 20.5' I I 
I I I· MB, oo at 20.9' TT 0 I 

~ MB, 25° at 21.3' I I ..- I I t= 
1-22- CR-1 4.9 MB, 0°, additional breaks while transferring to ·H+ I- -

5 I I I core box between 21.9' and 23.5' 
lc= Downpressure 250 psi I I I 

N 
f=-= . .1.. .1..1 .... <:') r= 

C::i I I I 
I I I 

10 = I I I 
-24- <::! ·t-·1··1·· - -0 

I I I 
MB, 0°, shoe between 24.4' and 24.7' I I I '<!" .J..I.J.. 10 

0 =· Very weak (R1 ), increasingly clay sized, I I I 
..... 
= becoming harder I I I 

c.o '·'·····= I I I 
f-26- <:') 

SC-1 3rt··t·-t-· 1-163 -C::i 11 
I I I I 

==- I I I I N = MB, oo at 26.7' .. 1 .. 1..1 . .1.. '<!" = CR-2 ~ oip C::i Sample B-102-SC-2-27.9-28.9 broken before I I I I = wrapping I I I I 
="'""=-co MB, oo at 27.4' I I I I f-28- <::! MB, oo at 27.5' ""l""l""l"l" 1- -0 

MB, oo at 27.8' I I I I 
N k-=7 1---- ---- /--

-~A~~e~m@~hw~~~R~~~--
I I I I 1969.9 r--- -- ---- f.-- --

'<!" . J. L .I . .L. 
C::i fine grained; very weak (R1); slightly to I I I I I=== \ moderately weathered; strong HCI reaction. 1969.1 r MB, oo at 29.0' 

Notes: WOLFCREEK 
1. Terms and sym_bols defined on Plate 1. UPDATED SAFETY ANALYSIS REPORT 
2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed}. 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer 
Figure 2.5-36nnn Rev. 28 falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. Log of Boring B-102 
5. HQ3 carbide Diamond bit used for rock coring. Sheet 2 of 2 
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Surface Level (ft): 1995.031 
Total Drill Depth (ft): 29.4 
Inclination/Bearing: 90 

Cii .c 
E 

Cii 
c. 
tJ)tJ) 

a. 
~ 
~ 
8 

0 :5:~ a ou 
a::: ii5 ·!i' 

Easting (ft): 99592.732388 
Northing (ft): 99170.217696 
Datum: Wolf Creek Plant 

Datum 

Hole ld: 

B-103 

Sheet: 1 of 2 

CLASSIFICATION 

Estimated Stratum ~ 
Strength Elev. 1§0 

Cll 
0 

:::J z 
Cll 
c.. 
E 
ro 

(j) 

Cll a::: b::<OI---------------------1 
(ksf) (feet) ::::>c. 

(j) 
STRATUM DESCRIPTION 

SAND, silty (SM-ML}; very dark gray (5YR I I I I 
f--------t--- l 3/1 ); dry; loose; fine grained; with grass and r I I I I 1994.61-- -- ----f--1---

~2-

~4-

1-6-

1-8-

i "-10-
! 

I 
I 

;H2-

:1-14-

I l\7 
Notes: 

SPT-1 1.1 5 
1.5 6 

5 

f--------1---

SPT-2 1.5 5 
1.5 8 

16 

SPT-3 1.3 5 

ST-1 

1.5 5 

2.1 
2 

8 

SPT -4 .1..5. 8 
1.5 14 

20 

SPT-5 1.5 
1.5 

1 . Terms and symbols defined on Plate 1. 

1 roots; fill. 1 I I I I 
SiCl',wrtil clay (MTCgray(7.5YR6/1)to-- ··I· ·I· ·1·1· · 

brown (7.5YR 5/2); dry; medium stiff; very I I I 
fine; weak HCI reaction : : : 

·T·r·r· 
I I I 
I I I 

.. 1··1··1· 
I I I 
I I I 

- SICT:-sa;;ay (MT);iii)htyeflowTSh-bmwn (f5VR -· . -:·. -:· ·f· 
6/4) to yellowish brown (10YR 5/6) and trace 

1 1 1 brown (7.5YR 4/2); dry; stiff; very fine 
1 1 1 grained; trace very fine sand; sand content . ·I· ·I· ·I·. 

decreasing with depth; no to weak HCI 
1 1 1 reaction. 
1 1 1 

CLAY, with silt (CL); light olive brown (2.5Y 
5/3) to light yellowish brown (2.5Y 6/4) and 
trace red (10R 4/6); dry; medium stiff; 
plastic; no HCI reaction. 

Increasing strength to very stiff; red absent, 
weak HCI reaction; trace FeO staining on 
weathered zones. 

I I I .. fTT 
I I I 
I I I 

··l··l··l· 
I I I 
I I I 
I. .. 1..1 .... 
I I I I 

i66 I I 
i I I I 

.. l··t··t·l· 
I I I I 
I I I I 

. .1.. J. .I . .1. . 
I I ·1 I 
I I I I 
I I I I 

·t·j··l·"j"· 
I I I I 
I I I I 

.. I .. J. .I . .1. . 
I I I I 
I I I I 
I t I I 

''1''1''1'l' 
I I I I 
I I I I 

. .1..1..1 . .1.. 
I I I I 
I I I I 
I I I I 

1991.21-- -- ----1-- f--
r-

83 13 

1-

1988.5 1--+--1---+--+-+--1 
12 

r-

127 95 18 47 18 29 

1-

r- -

r- -

WOLF CREEK 

2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 
UPDATED SAFETY ANALYSIS REPORT 

3. The SPT blow count is defined as the number of blows reauired for a 140 lb. auto trio safetv hammer 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample intervaJ. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 caribide Diamond bit used for rock coring. 

Figure 2.5-36ooo Rev. 28 
Log of Boring 8-103 
Sheet 1 of 2 



a; 
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Q) 
0 

Hole ld: 
Surface Level (ft): 1995.031 
Total Drill Depth (ft): 29.4 
Inclination/Bearing: 90 

(i) 03 '-
Qi c OlQ) .0 Q) .E 0 c. E ~ 

c. > ...J >. en en Q) ()I- ::J Q) 
0 ~Q) ...J 2 z > 

'- ·- Q) 0 0 o-5 co .c-2 c. C. Q) () 0:: -c 
co 0:: co E a. Q) en., 
3: =E '- co E 0:: 1-<0 

(!)(/) Q. 
0 co (/) (/) 

Easting (ft): 99592.732388 
Northing (ft): 99170.217696 
Datum: Wolf Creek Plant 

Datum 

STRATUM DESCRIPTION 

Estimated Stratum ~ 
Strength Elev. 1§0 (ksf) (feet) ::::>c. 

0 0 0 

8 g ~ 8 
LO ..- ..- C\1 

ro 
0 
I-m --- ----1-~ ~Wet at 15ft _r I I I I 1979.81--

~ 13 cCAv,withsill(cL);t>rowil(fo'i'R473)todark : : : : 

B-103 

Sheet: 2 of 2 
CLASSIFICATION 

------f---1----

r-16-
~ yellowish brown (10YR 4/4) and yellowish 
~ brown (10YR 5/6); moist; standing water in ·-:- · :· ·: · ·:· · 
~~% SPT sampler; weak HCI reaction. 1 1 1 1 
/"/( I I I I 

1-----t---1--+---l---::S:-:-H-:-:A:-:-L-=E=-, _,si"'"lty_;_d.,...a....,rk_g_r-ay....,i--=sh--,-br_o_w_n...,.( 1-:-:o=-=-v""'R::-4-:-/;;::2.,..-) -I .. T T l" 1978·0 1---+--+--+-+--1----1 

to sparse yellowish brown (10YR 5/6) and I I I 

f-18-

1--20-

1-22-

"--24-

1--26-

"--28-

I I I grayish brown (10YR 5/2); moist; extremely 
weak (RO); friable; no HCI reaction on gray, ·1··1··1·· 
weak HCI reaction on yellowish brown. I I I 

I I I 

··H··:·· 
SPT-6 1.4 5 I I I 

I== TI 30 I I I 
48 ··l··l··l··l·· 

I I I I 
I I I I 
I I I I · ·r · r .,. "~" · 
I I I I 
I I I I 

··I··H··I·· 
I I I I 
I I I I 

. .1. . .1..1. . .1.. 
I I I 

~ I I I 
--- ____ ,__ -SHACE;darkgraYfsi16rowri(ffiYR4i2)to ___ I I I 

sparse yellowish brown (10YR 5/6) and ·-J-· t· ·t · 
SPT-7 1A 17 grayish brown (10YR 5/2); dry; extremely I I I 

F==== 1.5 22 weak (RO); moderately to highly weathered I I I 
24 (MW-HW); FeO staining in weathered . .1.. J. .I. 

zones; indistinct horizontal to sub-horizontal I I 
laminae; few hard cemented nodules similar I I 
to limestone but weak HCI reaction; breaks I I 
in angular fragments; no grains visible; weak ·1· ·t · 1· · 
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Notes: 

1. Terms and symbols defined on Plate ·1. 

2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 i~ch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. 
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STRATUM DESCRIPTION 

SAND, clayey (SC); with construction gravel and 
roots; fill. 

11 ---------------------· 
SILT with clay and gravel (ML); very pale brown 

(10YR 7/4) to yellowish brown (10YR 5/6); dry; 
very stiff; difficult to break with hands; 
compacted soil/fill. 

SILT with clay (ML); light yellowish brown (10YR 
5 6/4) to yellowish brown (10YR 6/4); dry; stiff; 
8 trace very fine sand; no HCI reaction. 
8 

8 
13 
14 
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19 
28 

-SILT With day(ML); ITQhf yellowiSilbrown (1 OYR -
6/4) to yellowish brown (10YR 5/4); dry; very 
stiff; trace fine sand; sample breaks on 
indistinct horizontal partings; strong HCI 
reaction. 

j -14- Driller notes color change to gray at 13 ft 
J 
) 
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) 

Notes: 

1. Terms and symbols defined on Plate 1. 

2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering {KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 
5. HQ3 carbide Diamond bit used for rock coring. 
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STRATUM DESCRIPTION 

SHALE; mottled light yellowish brown (10YR 6/4) 
to brown (1 OYR 4/3); extremely weak (RO); 
highly weathered (HW); high dry strength; few 
indistinct horizontal to sub-horizontal laminae, 
increasing with depth; trace FeO staining on 
horizontal partings; no to weak HCI reaction. 

Mottled dark gray (7 .5YR 4/1 ). 
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1. Terms and symbols defined on Plate 1. 
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2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 
UPDATED SAFETY ANALYSIS REPORT 

3. The SPT blow count is defined as the number of blows reauired for a 140 lb. auto trio safetv hammer· 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 
5. HQ3 carbide Diamond bit used for rock coring. 
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STRATUM DESCRIPTION 

SHALE; argillaceous; medium gray (N5) to 
medium dark gray (N4) and white (N9); very 
weak to weak (R1-R2); fresh to slightly 
weathered; trace indistinct thin laminae but 
much less common than in other boreholes; 
sparse bivalve and oyster shells; trace white 
calcium carbonate nodules; strong HCI 
reaction. 

MB, oo at 30. 7' 
Soft sediment deformation with higher energy, 

increased sand, shell hash and calcium 
carbonate. 

MB, oo at 33.7' 

0 8 8 8 
0 0 U") 0 
lO .-- .- N 

I I I I 
I I I 
I I I 

.j .. l-1 
I I I 
I I I 
I I I 
I II 
I I I 
I I I 
I I 
I I 
I I 

I I I 
ITT 
I I I 

Shale is very muddy, argillaceous with common 1 1 1 
shell hash and clay balls; generally horizontal to 1 . I· ·I 

---.. sub-horizontal bedding; rough core surface. ,.- 1 1 1 1 
LIMESTONE; light olive gray (5Y 6/1) to light I I I 

gray (N7); weak (R2); fresh; slightly muddy but I I I 
generally cleaner with depth; few shale · ·I · I. ·I· 
partings, horizontal to sub-horizontal; strong I I I 
HCI reaction. I I I 

MB, oo at 35.67' · I I ·I· 
Trace shell fragments below 36ft I I I 
M8,0°at36.1' I I I 
MB, oo at 36.8' J 1•1214 

I I I I 
I I I I 

1-

1-

1960.2 l--+--1f--t--+-+---l 

I-

1-167 -

-----------------f--'-1--'1--'-1 ...:.1-11956.6 1--1--+--+-+--1--1 

-40-

~42-

'-44-

Notes: 

1. Terms and symbols defined on Plate 1. 

2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS·Iicensed). 

3. The SPT blow count is defined as the number of blows reouired for a 140 lb. auto trio safetv hammer 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. 
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1. Terms and symbols defined on Plate 1. 

GRAVEL (GP); sandstone, limey concrete; 1 1 1 
stiff to very stiff (fill). 1 1 1 

-Grab sample at 3 to 4.5 ft., dry fill. From · ·r · f 'j · 
3.0 ft, rig grinding on rock. 1 1 1 

I I I 
··H+I·· 
I I I I 
I I I I 
I I I I .. ITTf 
I I I I 
I I I I 

·+·1··1·+· 
I I I I 
I I I I 

. .1..1..1 .. .1.. 
I I I 

I- -

14 

I-

t- -
CLAY (CH); olive gray (SY 4/2) to dark gray 

(SY 4/1 ); moist; soft; trace sand (less than 
5%); moderately plastic; no HCI reaction. 

I I I 1988.21---l--+-+--l--+----1 
I I I 

·j··t··l·· 
I I I 
I I I 

. J. .l. .1.. 
I I I 
I I I 
I I I 

·j··t··l·· 
2)2 I I 

I I I I 
. .1.. J. .I. .1.. 
I I I 
I I I 

- sH"ACE;QiiVe"Qray(5Y5i2)arni Oiive 9rai(sv- . -1· .J .. : . 
5/3); extremely weak (RO); completely 1 1 1 
weathered; indistinct horizontal to 1 1 1 
sub-horizontal laminations; slightly to . .1.. J. .I. 
moderately silty; weak HCI reaction. 1 1 1 

I I I 
I I I 

23 

- -

130 93 23 52 16 36 

I- -

1983.9 r--- -- ----f---1---

t- -

WOLF CREEK 

2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 
UPDATED SAFETY ANALYSIS REPORT 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. 
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1. Terms and symbols defined on Plate 1. 
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STRATUM DESCRIPTION 

SHALE; olive gray (5Y 5/2) and olive gray (5Y 
5/3); extremely weak (RO); highly to 
completely weathered; indistinct horizontal 
to sub-horizontal laminations; slightly to 
moderately silty; weak HCI reaction. 

With occasional brownish yellow (10YR 6/6) 
discoloration between laminae. 

Color change to dark gray (5Y 4/1) with 
occasional brownish yellow (10YR 6/6) 
discoloration between laminae; less silty. 

Moderately weathered; very silty; trace very 
fine sand with grayish brown (10YR 5/2); 
strong HCI reaction. 

2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. 
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Notes: WOLFCREEK 
1. Tenns and symbols defined on Plate 1. 

UPDATED SAFETY ANALYSIS REPORT 
2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer 
Figure 2.5-36qqq Rev. 28 falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. Log of Boring B-105 
5. HQ3 carbide Diamond bit used for rock coring. Sheet 3 of 3 
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Notes: WOLF CREEK 
1. Terms and symbols defined on Plate 1. UPDATED SAFETY ANALYSIS REPORT 
2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer Figure 2.5-36rrr Rev. 28 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

Log of Boring B-106 4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. Sheet 1 of 3 
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1. Terms and symbols defined on Plate 1. 
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STRATUM DESCRIPTION 

SHALE; dark yellowish orange (10YR 6/6) to 
grayish orange (10YR 7/4); fine grained; 
extremely weak (RO); indistinct very thin 
horizontal to sub-horizontal laminae; strong 
HCI reaction. 

SPT Intervals: 2 per 5 ft; 0-15 ft then 1 per 5 ft 
15-refusal 

Moisture on spoon at SPT-6 

Moisture absent at SPT-7 and below 

2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed}. 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. 
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Surface Level (ft): 1995.458 Easting (ft): 1 01791.596732 Hole ld: 

Total Drill Depth (ft): 35.2 Northing (ft): 99276.55072 
Inclination/Bearing: 90 Datum: Wolf Creek Plant B-106 
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I= ·-r·r·r·r· r-
!=='~'·"·' I I I I SPT-9 19 

31 I I I I 
50/5 ··1··1··1··1·· 1----- 1960.3 

1-36- t- -

1-38- t- -

f-40- r- -

-42- 1- -

f-44- 1-

Notes: WOLF CREEK 
1. Terms and symbols defined on Plate 1. UPDATED SAFETY ANALYSIS REPORT 
2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer Figure 2.5-36rrr Rev. 28 falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long. 3 inch outside diameter. Log of Boring 8-1 06 
5. HQ3 carbide Diamond bit used for rock coring. Sheet 3 of 3 
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Notes: WOLFCREEK 
1. Terms and symbols defined on Plate 1. 

2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 
UPDATED SAFETY ANALYSIS REPORT 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer Figure 2.5-36sss Rev. 28 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. Log of Boring B-107 
5. H03 carbide Diamond bit used for rock coring. Sheet 1 of 3 
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STRATUM DESCRIPTION 

CLAY, sandy (CH); mottled light yellowish 
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WOLFCREEK 
UPDATED SAFETY ANALYSIS REPORT 

2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. 

Figure 2.5-36sss Rev. 28 
Log of Boring B-107 
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Notes: WOLFCREEK 
1. Terms and symbols defined on Plate 1. UPDATED SAFETY ANALYSIS REPORT 
2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer Figure 2.5-36sss Rev. 28 falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 
Log of Boring 8-107 4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. Sheet 3 of 3 
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' 42 I I I 

~ 
1 I l 

! I I I 
I I I 

: ,--14- ~ Ll J -
! Locally more silty in places. I I I 

v:~~ I I I ;<-/ SPT-6 I I I 

I Notes: WOLFCREEK 
' UPDATED SAFETY ANALYSIS REPORT 
' I 
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Surface Level (ft): 1996.67 
Hole ld: 

Easting (ft): 100130.72 
Total Drill Depth (ft): 36.95 Northing (ft): 99274.436 

B-108 Inclination/Bearing: 90 Datum: Wolf Creek Plant 
Datum 

Sheet: 2 of 3 
(j) Qi CLASSIFICATION 

a; c OlQ) .0 Qi Q) 
> I 0 a. E ~ 

a. 
~ a ?ft. ~ ...J >. !Ill/) Straturr ::!2. Q) ul- ::::l Q) Estimated ~ ...J 0 ~1! Za) 0 Q) ·- Q) z > 

Elev. ..... - -o- .9- :!:(L .J:: Qi ro .J::- 0 a ou Strength Ol> Q)- u~ a. a_ a. Q) u 0:: -c ·co 
-~~ 

-c ·s·E u;·E ~X Q) ro 0:: ro E c.. Q) m .• 
(ksf) (feet) =>a. !llQ) 0:- Ill-- 1/)Q) 

0 :s: ..... Ill E 0:: 1-C:O :s:-c ~...J a: ....I .!!1-o =c C)(/) Ill (l_ ]i !llo 0 a._E 0 (/) (/) 0 0 0 0 roo u STRATUM DESCRIPTION 0 0 0 0 I- (l_C\1 
0 0 I{) 0 
I[)~.,.- N 

~IX M jt Large reddish brown clast. I I I I 
1.5 CLAY (CL), with gravel; light olive brown (2.5Y I I I I 

~ 
44 

5/3); hard to very stiff; damp; high dry strength; I I I I 
f--16- fine gravel of sandstone and other non-natives; I j .. f .. f .. -

~/ poorly graded; well consolidated; breaks along I I I I 
subhorizontal partings (FILL). I I I I 

~ I I I I 
SPT-7 1.5 14 I I I I 

~ 1:5 25 I I I I 
43 I I I I 

-18- IHI -~ I I I I 

~ I I I I 

~ 
I I I I 

I I 

~ 
Mottled gray clay stringers (GLEY1 6N); minor I I 

SPT-8 1.,_§ 12 iron oxide staining; flecks of manganese. I I 
1-20- 1.5 24 l I 1-

~ 35 I I 

~ 
I I 
I I 
I I 

~ I I 

%: I I I 
1-22- Large orangish brown claystone clast I I I I- -

~ SPT-9 1.,_§ 13 I I I 
1.5 21 I I I 

~ 34 
I I I. 
I I I I 

~ --------------------- I I I I 1973.2 t--- -- ---- f-- 1---
CLAY (CL), with sand and gravel; light olive I I I I 

f--24- /~ brown (2.5Y 5/3); mottled reddish brown (5YR I 1 I I 1- -

§i§ 4/4) and yellowish brown (10YR 5/6); hard; I I I I 
SPT-10 1A 17 

damp; well compacted; fine gravel, subangular, I I I I 

~ 1.4 20 non-native composition; fine to coarse grained I u J. 
p0/5.0 sand; well graded (FILL). I I I w I I I 

~ --------------------- I I I 1970.8 ~- -- ---- 1-- --= f--26- SHALE; light gray (N7); extremely weak (RO); 1 I I 
slightly weathered; indistinct laminations; I I I 
undulating, subhorizontal laminae; argillaceous; I I I 

SPT-11 0.9 31 CaC03 nodules. (Heumader Shale) Ll J. 
0.9 p0/4.5 Carbide drill bit. Down pressure 200 psi. I I I 

I I I c:o I I I 
f--28- ~ 

I I I l 1- -~ 

MB, 0° at 28.1' I I I I 
0 I I I I 1967.9 <:'! I .J I J ~ 

I I I I 
c:o I I I I 
l!) 

I I I I ,:..; r.R-1 
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Hole ld: 
Surface Level (ft): 1996.67 Easting (ft): 100130.72 
Total Drill Depth (ft): 36.95 Northing (ft): 99274.436 

B-108 Inclination/Bearing: 90 Datum: Wolf Creek Plant 
Datum 

Sheet: 3 of 3 

Cil Qj CLASSIFICATION 
Q) c m<ll .0 Qj 

Qi .E 0 a. E i::' a. a ?fl. ~ 
> ...J >- (/)(/) 

Straturr ~ ~ Q) 
01- ::::1 Q) Estimated ~ ...J 0 5:~ Z<Ji 0 

.r: 2 ·- Q) z > 
Elev. - .... - -c- .9- ,,a_ .... .s:::- 0 a oo Strength m> Q)- o~ a. ~ 

ro a. a. Q) 0 0::: ili -~ ·co 
-~Jj 

-c ·s·E u;·E ~X Q) 0::: ro E c.. Q) (ksf) (feet) ::>a. ~~ 3::J CU-- (/)Q) 
0 s: .._ ro E 0::: I-CO a: ....I ~-c 

(§ <.9cn a. ro <1)0 0 C.£ ro (f) 0 roo 0 (f) 
STRATUM DESCRIPTION 

0 0 0 a._N 
~ § ~ ~ I-

~ g SHALE; medium gray (N5); very weak (R1 ); I I I I 

Lc= fresh to slightly weathered; distinct laminations; I I I 
Ol rough core surface; undulating, subhorizontal I I I 
L() 

l I. 0 laminae; gravel embedded in in shale, high 
energy deposition; argillaceous; CaC03 I I 
nodules; soft soil deformation, clay balls. I I Ol 

I I -32-
C') (Heumader Shale) 
~ IT -

Bedding joint, clay bed (RO), slightly washed out I I 
L() in drilling. I I 
0 

I +I N 
I I I Bit plugging up, down pressure 50 psi. 
I I I I'-
I I I L() CR-2 238 2.4 Harder drilling, down pressure 350 psi. -34- .,:..: 

~ 
.. 

I I I 1-3 !\Fracture zone, infilled with gravel and coarser r I 1962.5 
material; fresh I I I I 

~ I I I I 
~ 

LIMESTONE; light gray (N7); weak (R2); fresh; I H I 
slightly dipping bedding with some thin shale I I I I 1-, interbeds; clear, sharp upper contact with I I I I 

1961.3 
Heumader Shale; slightly muddy with soft I I I I "-36- sediment deformation (Plattsmouth .. 

I II I 
1-

Limestone). I I I I 
Bedding joint at contact, fresh, subhorizontal I I I I Hard drilling, down pressure 500 psi. 
Shale interbed, 0.1 ft thickness. 
Fine grained angular clast at 15 degree 

inclination 
'-38- 1-

-40- -

I 

-42- 1-

'-44- 1-

Notes: WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 
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Surface Level (ft): 1996.8 Easting (ft): 100145.05 
Hole ld: 

Total Drill Depth (ft): 36.95 Northing (ft): 99272.93 
Inclination/Bearing: 90 Datum: Wolf Creek Plant 8-109 

Datum 
Sheet: 1 of 3 

(j) Qj CLASSIFICATION 
c ClQ) Qj 

Q) (ii 

I 
.c 0 a. E c:- a. 

~ 
> 

~~ en en ~ o?fi Q) :J Q) Estimated Straturr ~ ...J Q) z > 0 ~1? ZQ) 0 >9 .r: ..... iii 0 a ou Elev. - ..... - -o- .!::2 ...... :!::(L .c- Strength OJ> Q)- u~ a. 2 a. a. Q) u iii ·!F ·co -c ·=q~ u;·E 0::: ro E 0.. Q) 0::: (feet) cQl (1)Q) :;::X 
Q) ro (ksf) ::>a. ·u;u; 3:.:J <1l·- cnQl 
0 ~ ~ 

..... ro E 0::: 1-<D ~c: c:::...J .!!1-o C>en ro a.. ~ cno 0 C...£ en en 0 0 0 roo 0 
STRATUM DESCRIPTION 0 0 0 0 C...N 0 0 10 0 1-I[)....-....- N .,: GRAVEL (GP), silty; fine to coarse gravel, up to I I I I 

-~-~ 1.5" diameter; poorly graded; loose to medium I I I I 
dense (FILL). I I I I 

·~· I I I I 

~;· I I I I . I I I I 
CLAY (CL), with silt and gravel; light olive brown I I I I 

1995.1 
f-2-

~ 
(2.5Y 5/3); stiff; dry to damp; high dry strength; I TTl 1- -

SPT-1 .1.§. 15 
1.5 13 1 Ji~ J¥~~ ~~~~a~ ~~n~i~ J£'!!:1J: __ /- I I I I 1994.4 r--- -- ---- r-- r---: 

13 SILT (ML), sandy, with gravel; brownish yellow I I I I 
(10YR 6/8); stiff to medium stiff; damp; I I I I 
non-plastic; high dry strength; fine grained I I I I 
sand increasing with depth; fine-grained I I I I 

1--4- i' sandstone gravel, up to 0.6" diameter; well I I I 

li! 
IT I 1- -

graded (FILL). 
I I I 
I I I 

ST-2 ~ ·I I I 
I I I 

~ '.I I I I 
I I I ~ 

-6- li I I i I 
- -

1'1. 

I I I I 
I I I I 
IH I 
I I I I 

: 
I I I 

-8- ST-3 1;} 
I .1. I 1- -

~ - ci.A"v (CL.f with9ravefligh"t olive brown (2.5Y-- I I I 1988.6 1--- -- ---- ~- --
I I I 

~ 5/3); hard to very stiff; damp; high dry strength; I I I 
fine gravel of sandstone and other non-natives, I i I 
subangular, up to 0.5 inch diameter, with I I I 

<0 weathering rhinds; poorly graded; well I I I 
-10- ~/~ consolidated; breaks along subhorizontal I 1.1 ~/ partings. I I I 

- -

~ ST-4 1.3 
I I I 

~} T:3 I I I 
I i I I 

~ I I I I 

Intermittent reddish brown claystone clasts, with I I I I 
-12- / / large weathering rhinds around clasts. . .1. u J 1- -/ / 

/// I I I I 
~~ I I I I 

~ I I I I 

SPT-5 .1.§. 16 Intermittent thin clay seams at random I 1 I l 

~ 1.5 27 inclinations. I I I I 

38 I I I I 
-14- .I.LI J 1- -

~ I I I I 
I I I I "/:/ I I I I 
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Hole ld: 
Surface Level (ft): 1996.8 Easting (ft): 100145.05 
Total Drill Depth (ft): 36.95 Northing (ft): 99272.93 

B-109 I ncl i nation/Bearing: 90 Datum: Wolf Creek Plant 
Datum 

Sheet: 2 of 3 
Ul Q; CLASSIFICATION 

Qi 
r::: 3 Q) .0 Q; 

OJ .E c. c. 
~ 

> ~ E ~ 1/)1/) 
Stratum ~ o'if!. :$!. Q) ~ :::J Q) 

:s:~ Estimated 0 ~ .s= ...J Q) () 
Q) z > 0 

Elev. Zai a;-=- -~- :::a.. Q; -ro :.E 0 a ou Strength Ol> u~ u~ a. ·-- ·s·E ili.E a. c. Q) () 0:: -r::: r:::u 
-~Jj 

~r::: ""x Q) -ro 0:: 
~ E a. Q) co .• (ksf) (feet) :)c. C1)Q) 

3::J C1l·- 1/)Q) 
E 0:: I-CD s:c: a::: ....I .!!!u 0 s: ·;:: (.') C1l c.. ~ lllo 0 C...f: (/) C1l roo 0 (/) (/) 

STRATUM DESCRIPTION 
0 0 0 C..N (_) 

8 8 ~ g 1-10 ..- ..- N 

~ CLAY (CL), with gravel; light olive brown (2.5Y I I I I 

% 5/3); hard to very stiff; damp; high dry strength; I I I I 
SPT-6 ~ 14 fine gravel of sandstone and other non-natives, I I I I 

-16-

~ 
1.5 28 subangular, up to 0.5 inch diameter, with I j I -

42 weathering rhinds; poorly graded; well I I I 
consolidated; breaks along subhorizontal I I I 

~ partings. I I I 
I I I 
I I I % I I I 

-18-

~ 
IH I - -

SPT-7 1.5 18 I I I I 
/~ 1:5 27 I I I 

~ 
38 I I I 

I I I 

~ I I I 
I I I 

~20- I j I r- -
~ I I I 

I I I 

~ 
SPT-8 ~ 11 I I I 1.5 16 

IIi 

~ 
25 

I I I 
I I I 

f--22-

~ 
IH 1- -
I I I 
I I I 

~ 1. J I 
SPT-9 ~ 14 I I I 

~ 1.5 21 I I I 
38 I I I 

-24-

~ 
I J I - -
I I I 
I I I 

~ .1 L I .. 
I I I I 

~ SPT-10 1 18 I I I I 

~ 1 0/5.5 I I I I 
f--26- / I i I · - -

I//, 
- SHALE;m8diUmgray(N5)iOiiQhtgray(N7);- -· 

I I I 1970.4 --- -- ---- -- --
SPT-11 0.5 0/5.5 I I 

0.5 extremely weak (RO) to very weak (R1 ); slightly 1 I. 
1'-- weathered to fresh; indistinct laminations; I I 
""'" 

undulating, subhorizontallaminae; argillaceous; I I ~ CaC03 nodules. (Heumader Shale) I I 
1--28- Diamond drill bit. Down pressure 200 psi. 1 I r- -.,... 

I I 0 
l(j I I I 

Ll I 
1'--

Higher energy deposition with soft sediment I I I 
0 CR-1 \9 \9 I I I l(j deformation and pervasive clay balls. 

I= I I I 

Notes: WOLF CREEK 
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Hole ld: 
Surface Level (ft): 1996.8 Easting (ft): 100145.05 
Total Drill Depth (ft): 36.95 Northing (ft): 99272.93 B-109 
Inclination/Bearing: 90 Datum: Wolf Creek Plant 

Datum 
Sheet: 3 of 3 

Ul w CLASSIFICATION .... 
Qj c Ol (]) .c (]) 

Qi .E 0 c. 
E ~ 

c. 
orfl. ~ > ...J ~ 1/)1/) 

Stratum ~ :!<. (]) :J (]) 0 s:~ Estimated 0 

~ ...J (]) u z > Zaj .... - .2 ..... .s:::." .... iii :c (]) 
0 a ou Strength Elev. - Ol> (])- -c- u~ c. 2 c.. (]) u iii-~ ·co -c ·s·E u;·E 0::: c. 0::: (feet) c.Q1 (ll(]) ~X 

(]) ro ~ E c.. (]) (ksf) ::>c. "(iiU) :S:"E ;3"::J CO·- !/)(]) 
0 $: ro E 0::: 1-C.O a: ....I .!!1-c 

~ 
(!) U) ro a.. ~ lllo 0 a...= U) roo (.) U) 

STRATUM DESCRIPTION 
0 0 0 Q..N o o a a 1-0 0 1,{) 0 

lO .....- ..- N 

g SHALE; medium gray (N5) to light gray (N7); I I I I 

extremely weak (RO) to very weak (R1 ); slightly I I I I 
.:0 

weathered to fresh; indistinct laminations; I I I I 
I I I I undulating, subhorizontal laminae; argillaceous; 

~ 

L= 
CaC03 nodules. (Heumader Shale) I I I I N 

I I I I .:0 
I I I I "-32- r·1 I l. - -

r-
N I I I I c.; 

I I I I 
Becoming harder (R1-R2) I j I I 

~ I I I I 1963.5 N LIMESTONE; light gray (N7); weak (R2); fresh to .:0 I I I I 
f-34-

slightly weathered; undulatory bedding appears I I I I 
5 to 10 degree inclination; slightly muddy with ·1 1 I I 1-

~ soft sediment deformation; high energy I I I I ~ CR-2 5 4.7 -<t 5 5 transitional upper contact with Heumader I I I I 
Shale, interbedded over upper 0.4 ft. I j I I 

0 Subhorizontal shale interbed at 33.6', 0.4 inch I I I I N thickness. I c.; I I I 
i-36-

Joint pair (5°), closed, FeO staining I I I I 
Bedding joint along shale interbed I I I I t- -

r- Pervasive thin shale interbeds, subhorizontal and N I I I I -<t undulatory bedding, 0.2 to 0.5 inch thickness. I I I I 
l Interbeds at 35.0, 35.3, 35.5, 35.9,36.2, 36.5, r 1959.9 F--- -- ---- f.-- -~ 

\_ ~6.:.?.~~8.!_~~ ~-~f.!:_-------- _j 

f-38- 1-

f-40- - -

f-42- 1-

f-44- 1-

Notes: WOLFCREEK 
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Surface Level (ft): 1996.23 Easting (ft): 100130.72 Hole ld: 

Total Drill Depth (ft): 33.4 Northing (ft): 99238.741 
Inclination/Bearing: 90 Datum: Wolf Creek Plant B-110 

Datum 

Sheet: 1 of 3 
en .... CLASSIFICATION 
c: ClQ) 

Q) Qj 
Qi .c Q) .E 0 a. E ~ 

a. 
~ 

> _J >. en en ~ a ?fl. Q) ()I- ::J Q) Q ~1! Estimated Straturr ~ ~ _J Q) z > Za) 0 

£ Qj 1ii ·- Q) 0 a ou Strength Elev. (D.-; -o- g~ :::a.. 
~- e>> u~ 15.. 0:: a. a. Q) () 0:: OCi ·~ ·cu c:a> -c: ·s·E <nE :;:;X 

Q) 1ii ro E 0.. Q) (ksf) (feet) ::>a. ·;nw CI]Q) 3:.:J Cll·- en a> 
Q s ~ .... Cl] E 0:: 1-C.O sc c::_J .!!1-o C>en <ll 11.. ro <no 0 11.._!:: Q en en 0 8 g 8 0 roo () 

STRATUM DESCRIPTION 0 0 U') 0 1- ll..N 
I() .-- ...- N 

~·: GRAVEL (GP), silty; fine to coarse gravel, up to I I I I 

,;~~ 1.5" diameter; poorly graded; loose to medium I I I I 
dense (FILL) . I I I I . ,. I l ·1··1· 

~ ..... ~~ • I I I I ~· 1994.8 7 CLAY (CL), sandy to SAND, clayey; strong I I I I %:. 
r--2- /· brown (7.5YR 5/8) and light olive brown (2.5Y I I I I %=]{-. 5/3); medium stiff; damp; non plastic; high dry Ill 1-

%if SPT-1 0.7 7 
1.5 9 strength; fine grained sand; intermixed in I I I 

%"" 11 discrete chunks of clayey sand and sandy clay; I I I %0 
~g. trace fine gravel; well graded (FILL). l I 

~t[;. I I 

~;.:( I I 

r--4- ~~ I I 
1-

~0 II 

~? I I 
I I 

~'!s ST-2 1l ·l· I 
~7.. 

I I ~~ %:··.:· I I 

-6- 8~Y1 I I 1-%?~ I IT 
/: I I I t;j;. --------------------- I I I 1989.5 r-- -- ---- -- --

~ 
CLAY (CL), sandy; strong brown (7.5YR 5/8); 

I I I I very soft to soft; wet; crumbles; slow dilatancy; 
I I I I 

~ 
low dry strength (FILL). 

I I I I 
r--8- ST-3 024 

.. I .1. I I 1-
I I I 

~ I I I 
~ I I I 

~ 
I 1 I 
I I I 
I I I 

- GRAVEL(GP), ClayeY; wet; loose;8Libiriglilar,-- .. 1 .. 1 I. 1986.4 r-- -- ---- -- --
-10- 1-

•; .. ~~ fine gravel, non-natives, range in size from 0.5" I I I 

·•:j diameter down to pea size, predominantly 0.5" I I I 

~•:~ size (FILL). I I I I 
'·•· ST-4 1 Hard to recover sample, stuck in middle of tube. .. 1 I I 
··~:j 2 

Possibly lost bottom 0.3' I I I 

~·~~ I I I ;, .•. 
r--12- ·•:j Ll J. '-

~·~-- I I I 

,;·t~ I I I 
I I I 

~•:~ I I l 
;·t~ I I I 

~ SPT-5 u 4 I I I 
-14- ~: / 1.5 9 --------------------- 11 I 1982.3 r-- -- ---- -- r--:: I-

* 10 I I I 
I I I I 

0 SPT-6 I I I I 
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Surface Level (ft): 1996.23 Easting (ft): 100130.72 Hole ld: 

Total Drill Depth (ft): 33.4 Northing (ft): 99238.741 
Inclination/Bearing: 90 Datum: Wolf Creek Plant B-110 

Datum 
Sheet: 2 of 3 

en Qi CLASSIFICATION 
Q) c Ol(]) .c Qi 

Qi .E 0 a. E ~ 
a. 

~ 
> ...J ;>, en en ~ a ?ft. ~ (]) (.)I- ::::J (]) Estimated Stratum 

-~ ...J 0 3:~ Za) 0 
.s:::.- 2 ·- (]) z > 0 Elev. - (i;-:- -o- .2 ...... ,_ .s:::.- 0 0(.) Strength e>> u~ a. 2 (\J a. a. (]) (.) en-~ ·-- -c ·s·E u;·E 0::: 0::: (feet) cu c.!!1 (\J(]) :;:;X 
(]) (\J ro E a. (]) (ksf) =>a. ·c;,en ~c: :3"::J C\J·- en CD 
0 ~ 

,_ (\J E 0::: 1-C.O a: ....I .ll!-o 
~ C>en (\J a.. ~ cno 0 C..E en en 0 0 0 roo () 

STRATUM DESCRIPTION 0 0 0 0 I- C..N :50 1.1') 0 
~ ~ N 

~/IX Ps ~ CLAY (CL), with gravel; light olive brown (2.5Y 
: : : :. /~ 18 

5/3); very stiff; damp; little fine gravel of 
I I I I // / 

non-natives; poorly graded; well compacted / // 
/ / ~/ I l I I f-16- //// (FILL). 1-// 

I I I I 

~ I I I I 
I I I I 

% SPT-7 ~ 17 I I I l 
1.5 24 I I I I 

% 34 I I I I 
1-18- IHI 1-V// I I I I /// 

I I I I ij/ 0; I I I .. I 
/// II I I 

~ 
I I I I 

/ 
SPT-8 .1A 12 I I I I 

f-20- w 1.5 15 
CLAY (CL); grayish brown (10Y 5/2) to light olive 

j I I 1976.2 
22 I I I w/ brown (2.5Y 5/3), mottled orangish brown in I I I 

v~ 
places; hard to very stiff; poorly graded; low I I I 

~// plasticity; no dilatancy (FILL). 
I I I / / 

/// I I I / / / 
,//// I I I 

f-22- t/:/ HI t-

~ SPT-9 1.5 11 I I I 
1:5 22 I I I % 40 

I .! .. 1. 
l%/ I I I 

~/ I I I I 1972.6 -- ---- -- --//7: - ci.AY(CL.fgraveliY. wiih Sii(.brown (1oYR: 573);- I I I I 
--

-24- ~> hard to very stiff; damp to moist; clay matrix is I 1 I I -
/;~ moderate to low plasticity; fine gravel of I I I I //> 

SPT-10 1.4 21 non-natives; well graded (FILL). I I I I 

% u p0/5.0 .. 1 .. I.LI . 
I I I I 

~ 
. I I I I 1970.6 --- -- ---- -- f---

~~ - cU\y(Cl.fgraYJshbrown(1oV572flo light olive- I I I I 
f-26-

~ brown (2.5Y 5/3), mottled orangish brown in I I I I -
places; hard to very stiff; poorly graded; low I I I I 

1969.7 \ plasticity; no dilatancy (FILL). r I I I I 
I~ SPT-11 0.9 20 SHALE; light gray (N7); extremely weak (RO) to .. 1 J I. J ' 

0.9 p0/5.0 very weak (R1 ); slightly weathered to fresh; I I I I 
distinct laminations, broken in sample along I I I I 

I I I I subhorizontal laminations; undulating, f-28-
subhorizontallaminae; argillaceous; CaC03 I 1 I l 1-
nodules; upper few inches at contact is softer; I I I I 

0 rough core surface; high energy deposition with I I I I 
N 

some soft sediment deformation (Heumader I JLI ~ L= 
Shale) I I I I 

I I I I 0 MB, 0° at 28.1' 
~ Diamond drill bit. Down pressure 200 psi. I I I I 

Notes: WOLF CREEK 
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Surface Level (ft): 1996.23 Easting (ft): 100130.72 
Hole ld: 

Total Drill Depth (ft): 33.4 Northing (ft): 99238.741 
Inclination/Bearing: 90 Datum: Wolf Creek Plant B-110 

Datum 

Sheet: 3 of 3 
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:5:~ Estimated Stratum ":$2. ;.;:::-_J 2 u z > 0 Zaj 0 

.c 
Cii :.c Q) 0 a ou Strength Elev. - .... " -o- .~ ..... :=:a.. 

a. ro "5. Q) ·- ..... rn> Ql- ·s·E u;·E u~ 

a::: 0.. u a::: m.~ cu c.Q! _c ;;X 
Q) ro ~ E "5. Q) (ksf) (feet) ::Jo.. roa> 

:.§":.J Cll·- lf)Q) 
0 s ro E a::: l-<0 "en (f) s:-c c:::_J ..!!!-o :-e (9 (f) ro a.. Cii cno 0 Q.._f; 0 (f) (f) 0 0 0 0 roo () 

STRATUM DESCRIPTION 0 0 0 0 a..N 0 0 IJ") 0 1-1,() ..-- .-- N 

SHALE; light gray (N7); extremely weak (RO) to I I I I 

very weak (R1 ); slightly weathered to fresh; I I I I 
N distinct laminations, broken in sample along I I I I 
0 CR-1 5 ~ I J I I u-; 5 subhorizontal laminations; undulating, 

subhorizontallaminae; argillaceous; CaC03 I I I I 
nodules; upper few inches at contact is softer; I I I I 

t-
I I I I 1-32-

N rough core surface; high energy deposition with u-; I I Tl 1-
some soft sediment deformation (Heumader 
Shale) I I I I 

~ 
Becomes softer to extremely weak (RO), lower I I I I 1963.4 

energy, less clay balls, rough core surface, no I J I I 
shells I I I I 1962.8 

Becoming harder to very weak (R1 ), more shells 

-34- and clay balls 1-
Bedding joint (0°), clay bed (RO), slightly washed 

out in drilling. 
LIMESTONE; light gray (N7); weak (R2); fresh to 

slightly weathered; subhorizontal bedding with 
some thin shale interbeds; clear, abrupt upper 
contact with Heumader Shale; slightly muddy 

1-36- with soft sediment deformation, bivalve shells 1-
(Plattsmouth Limestone). 

Fracture zone (1UVJ: tnrlllea wnn gravel and 
coarser material; fresh 

Bedding joint (0°) at contact, fresh, subhorizontal 

1-38- -

1-40- 1-

1-42- 1-

r--44- 1- -

Notes: WOLF CREEK 
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Qi 
.2! 
.s::: 

Surface Level (ft): 1996;43 
Total Drill Depth (ft): 36 
Inclination/Bearing: 90 

en 
a:; .S 
> E 
Q)~ 

...J Q) 

..... 
Q) 
.c 
E c:-

Q) 

~ 
en en 

c. 

O)Q) 
0 a. 

...J >-
(.)1-
·- Q) .s:::-a. a. 15 

(.) 
Q) 

Cl 3:1! a ..Q g 
0:: CD "T 

Easting (ft): 100145.05 
Northing (ft): 99237.235 
Datum: Wolf Creek Plant 

Datum 

Q) 
Cl 

<u ro roo:: 
$: ·;:: 

0 

ro E 
..... ctJ 
<.9cn 

::::! z 
Q) 
a.. 
E 
ctJ 

(f) 

0:: b:: <D 1--------------------1 
(f) 

STRATUM DESCRIPTION 

GRAVEL (GP), silty; fine to coarse gravel, up to 
1.5 diameter; poorly graded; loose to medium 
dense (Parking lot road base). 

CLAY (CL), with gravel and sand; light olive 
brown (2.5Y 5/3); high dry strength; fine gravel, 

Hole ld: 

Estimated Straturr ~ 
Strength Elev. 1§0 (ksf) (feet) ~a. 

0 0 0 8 g g 8 
1,{) ........ (\1 

I I I I 
I I 
I I 

~ 

B-111 

Sheet: 1 of 3 
CLASSIFICATION 

j 1 1995.5 1--l---+-+--l---+--1 
I I 
I I 

~2-
SPT-1 U 

1.5 
7 subangular, non-native; well graded and well 
g '- ~~p~c!__edj!2L.!:):._ __________ _r . I I 

I I · 1994.4 -- -- ---- f.-- f---

~4-

1-6-

1--8-

~10-

~12-

1-14-

Notes: 

SPT-2 0.6 
1:5 

SPT-3 1.5 
1:5 

ST-4 U 
1.3 

SPT-5 1.5 
1:5 

SPT-6 1.5 
1:5 

1. Borehole dry at sampling time. 

16 CLAY (CL), sandy to SAND, clayey with gravel; 

7 
7 
7 

strong brown (7.5YR 5/8) and light olive brown 
(2.5Y 5/3); medium stiff; damp; intermixed in 
discrete chunks of CL and SW; sandstone 
clasts, subangular; non plastic; fine grained 
sand; well graded; medium dry strength (FILL). 

4 
5 - ci_AY(Cl.f with-gravel;grayishtirown (16Y 5t2) --
6 to light olive brown (2.5Y 5/3), mottled orangish 

brown in places; very stiff to hard; damp; trace 
fine gravel of sandstone and reddish brown 
claystone, subangular; poorly graded; well 
compacted (FILL). 

10 
20 
28 

11 
23 
37 

I I 
I I I 

I I I I 
I I I I 
I I I I 
I I I I 
Ill I 
I I I I 
I I I I 
I I II 
I I I I 
I I I I 

1- -

1 1 1 .1. 1990.6 r---- ------f.-- f----

1 I I t-
1 I I 
I I I 
I I I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

... J..I. 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

.J u 1.. 
I I I I 
I I I 
I I I 
I 1 I 
I I I 
I I I 
I L I 
I I I 
I I I 
I I I 

1- -

- -

- -

1- -
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Hole ld: 
Surface Level (ft): 1996.43 Easting (ft): 100145.05 
Total Drill Depth (ft): 36 Northing (ft): 99237.235 B-111 
Inclination/Bearing: 90 Datum: Wolf Creek Plant 

Datum 
Sheet: 2 of 3 

,_ CLASSIFICATION en Q) lii Qi 
c ClQ) .0 Q) .E 0 a. E ~ 

a. 
o'#. ~ 

> ...J >- en en Straturr § ::R Q) (.)I- ::J Q) 0 ~1! Estimated Zaj 0 ~ .r::.- ...J Q) 
·- Q) z > Elev. a;-=- -o- .2- ::::n. 

lii ro .r::.- 0 a ou Strength ·co Cl> ·s·E cn·E u~ a. a. a. Q) (.) -c _c 
~X ro 0::: m E c. Q) 0::: m .• 

(ksf) (feet) =>a. c.!!! (l]Q) 

:3":.:J Ill·- en a> Q) '(ii(/) :s:c: 0 s ,_ Ill E 0::: I-CO a: ....I .!!1-o 1:: (.9(/) Q. ~ cno 0 n..s 0 Ill (/) <llo () (/) STRATUM DESCRIPTION 0 8 8 g Q.N 
0 0 10 0 I-10 ..-,.... N 

~ 
CLAY (CL), with gravel; grayish brown (10Y 5/2) I I I I 

to light olive brown (2.5Y 5/3), mottled orangish I I I I 

~ 
SPT-7 1.5 14 brown in places; very stiff to hard; damp; trace I I I I 

f-16- T.5 24 fine gravel of sandstone and reddish brown .1 .. j I I I- -
36 claystone, subangular; poorly graded; well I I I I 

·~ compacted (FILL). I I I I 
I I I I 

~ I I I l 
I I I I 

~ 1. I I I 
1-18- IHI 1- -

~/; SPT-8 1,Q 18 I I I I 

I~ 
1.5 30 I I I I 

38 I I I I 
Ill I 

~ I I I I 
I I I I 

'-20- ~ IHI I- -
~2 I I I I 

I I I I 

~ 
SPT-9 1.1 15 I I I I T.5 20 

I I il 36 
I I I I 

~ 
I I I I 

1-22- I i I I t- -
I I I I 

~ 
I I I 
I 1 . . I.. 

SPT-10 1,Q 14 I I I 
/ / 1.5 26 I I I 

' /~/ / 41 I I 
: '-24-

~ I I 1- -
I I 

' ~ I I 
i L. 
! I I 
' I I 
j r>/ SPT-11 0.5 0/5.9 I I ' ' 1970.5 : '-26- 0.5 SHALE; medium gray (N5); extremely weak (RO) I I I 1- -

N to very weak (R1 ); slightly weathered to fresh; I I I .... 
i .;r distinct laminations, transitions over 1ft I I I 
~ intervals from medium gray (N5) to moderately .. 1 J .I . 

0 yellowish brown (10YR 5/4) with no I I I .... composition change (Heumader Shale) I I I ..0 ' Refusal at 6" mark, shale in very tip of SPT I I 
:1-28- sample B111-S11 I I I I- -
! ~ Diamond drill bit. Down pressure 150 psi. I I I CR-1 ~ \6 .,. I I I 1967.7 
i J I J. 
! 0 I I I 

-.:!' I I I .;r 
I I I 

I Notes: WOLF CREEK 
' 1. Borehole dry at sampling time. UPDATED SAFETY ANALYSIS REPORT 
' I 
i Figure 2.5-36www Rev. 28 
! 
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Surface Level (ft): 1996.43 Easting (ft): 100145.05 
Hole ld: 

Total Drill Depth (ft): 36 Northing (ft): 99237.235 
B-111 Inclination/Bearing: 90 Datum: Wolf Creek Plant 

Datum 
Sheet: 3 of 3 

u:; Gi CLASSIFICATION 

03 c OlQ) .c Gi Q) .E 0 a. E c:- a. 
ocF-~ 

> ...J >. (/)(/) 
Stratun ~ <f. Q) (.)I- ::J Q) Estimated >9 £ ...J 2 z > 0 s:~ 

Elev. 
Za) .... " .~ .... ~a.. 

Gi 
·- Q) 0 0 ou Strength Ol> a>- -o- u~ ctl .r: - ·co ·s·E u;·E a. a. C. Q) (.) 0::: -c ca> _c 

:;:;X ro 0::: ro E 0.. Q) CD "T (ksf) (feet) ::>a. "(ii(/.j ctlQ) 0:- ctl·- (f)Q) Q) :s:c: 0 S: .... ctl E 0::: I-CO 
~ <llo :.:J....I a: ....I .£!1-o (§ Gcn a.. 0 0...£:: ctl roo () (/) (/) 

STRATUM DESCRIPTION 
0 0 0 Q..N 0 0 0 0 1-g ;? ~ ~ 

SHALE; medium gray (N5); very weak (R1 ); I I I I 

~ fresh to slightly weathered; high energy I I I I 
I I I I LO deposition, soft sediment deformation, 

pervasive clay balls; upper contact is gradual .. 1 .. j I I 

~ over 0.3 ft; abundant bivalves and oyster shells, I I I I 
shell hash layers throughout; non fractured I I I I 

""'" I I I I f--32- (Heumader Shale) 
I I l 1- -

Q) Random fracture, open, soft infill, fresh, 10 and 
I I I ~ 15 degree dip at acute angles .;r 

MB, 0° at 30.8' I I I 
Bedding joint (0°), subhorizontal, soft infill, clay to HI 

I I I ~ coarse grained, fresh 
CR-2 5 Q I I I co 5 5 I I I f--34- .. 

I I I 1- -MB, 0° at 34.0' along shale interbed 
~ I I I 

<'0 I I I 
. I I I I ..... I I I I ..... 

""'" 
I I I I 

f--36- = I I I I 1960.4 

f--38- 1- -

f--40- 1- -

f--42- 1- -

-44- -

Notes: WOLF CREEK 
1. Borehole dry at sampling time. UPDATED SAFETY ANALYSIS REPORT 
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Surface Level (ft): 1963.49 Easting (ft): 103172.87 
Total Drill Depth (ft): 12.7 Nqrthing (ft): 98371.84 
Inclination/Bearing: 90 Datum: Wolf Creek Plant 

Datum 

(j) .... 
Q) .... 

a; Qi c: OlQ) .c Q) 

I 0 a. E C:- a. 
Q) > ....J >. rJ)rJ) - Q) ul- ::J Q) 0 :s:Q) ....J 2 z > ·- Q) o-5 .I::. .... 

C1l .I::.- 0 a c.. 2 a_ C. Q) u 0::: [iJ ·!i' 0::: ~ E a. Q) Q) C1l 0::: 1-<0 0 3: ~ C)~ 
E c.. m (f) (f) STRATUM DESCRIPTION 

~ 
CLAY, sandy (CL); olive black (5Y 2/1 ); moist 

to wet; medium stiff; very clayey; 2" of well 

~ 
SPT-1 1.2 1 graded, fine-coarse sand in bottom of spoon 

T:5 2 (did not bag). 
4 - 26.2 ft to mud line from deck 

~ NWJ rod check to be 10ft. 5 ft, 2ft. Spoon 
1-2-

~ 
dropped to 26.5 ft when lowered to mud line. 

COT'> " .., 
.--

r~~ 
0.1 50/1 LIMESTONE; pale blue (5PB 7/2); weak (R2); 

(') moderately weathered (MW); medium 
Cri bedded; heavy staining and some clay fill in 

CR-1 1 ~ sub-horizontal discs to 4.8 ft; fossiliferous; 
(J) 2 very close- to closely spaced, wavy -4- "':": laminations; strong HCI reaction . .--

T·~ 
BJ, MB- Vertical, oo between 2.8' and 3.0' 

N BJ, oo at 3.3' 
!.f.! MB, FZ, oo between 3.5' and 3.7' 
N ·~ 4.2 ft to water from deck 

MB, FZ, oo between 4.6' and 4.8' 
(') 

[~ 
Fresh (F) 

~6- N 
Circulation water is light gray Cri 

SC-1 BJ, 10° at 5.7' 
N 

I~·· 
HW casing with drive shoe = 10.5 ft 

0 CR-2 ~ \6 Cri Casing alone 10.0 ft. 5.0 ft, 2.0 ft, 1.0 ft 

1=~:~ BJ, oo at 7.5' ,.._ 
1-8- c:'! 

N Bedding joints are rough and undulating 
Bottom of lake relatively flat 

(0 BJ, oo at 8.6' 
N 
Cri 

BJ, oo at 9.3' 

-10- ~~~-2 
~~ CR-3 I~ 2.4 (')~ 

.;).L J.L ......._ MB, FZ, oo between 11.1' and 11.3' 
SHALE; grayish black (5YR N2); very weak 

00 
f-12- -.;t (RO); moderately weathered (MW); very thin 

""I= to thin bedded; clayey; slight HCI reaction. (')I== 
Circulation water color change to dark gray at 

\ 11.5 ft 
BJ at 12.0' 
BJ at 12.6' 

H4-

Notes: 

1. Terms and symbols defined on Plate 1. 

2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer 
falling. 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. 

r 

r 

Hole ld: 

B-112 

Sheet: 1 of 1 
CLASSIFICATION 

~ ocf!. Stratum :><. Estimated ZCJi 0 ~ .... - .2- :!::::::0.. Elev. "-Strength ·-- OJ> Q)- ·s·E u;·E u~ c:u 
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(ksf) (feet) ::>a. C1)Q) 0:- C1l·- rJ)Q) 3:"E :.J....l a:::....J .!!1-o ro Vlo 0 c..s 000 0 roo 0 0 0 0 0 C..N OOlOO 1-l() .-- .-- N 

I I I I 
I I I I 
I I I I 80 24 39 14 25 

··1··1··1··1·· 
I I I I 
I I I I 
I I I I ·r·r·r·r· 1-

I I I I 1961.0 
I I I I 

·+·1··1·-1-· 
I I I I 
I I I I 
I I I I ··r·r·r·r· -
I I I I 
I I I I 

··1··1··1··1·· 
I I I I 
I I I I 
I I I I ··r ·r·i·r· 1-

I 1•1170 161 2 
I I I I 

····l··l·-1-· 
I I I 
I I I 

. J. .I.. .1.. 1-
I I 
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I I 

·H· 
I I 
I I 

.. .J..l. 1-
I I 
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I I 
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I I I 
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Surface Level (ft): 1996.59 Easting (ft): 100837.75 
Hole ld: 

Total Drill Depth (ft): 43.05 Northing (ft): 99262.758 
I ncli nation/Bearing: 90 Datum: Wolf Creek Plant B-112L 

Datum 
Sheet: 1 of 3 

u; Q; CLASSIFICATION 
- c ClQl .c Q; 

Q) Ql .E 0 c. c. 
~ ill .....1 >- E C:' men Straturr ~ o?fi. ~ .....1 01- :;;) Ql 0 s:l! Estimated Za) 0 ~ .r= Ql ·- Ql z > 

Elev. ~ .... " -o~ .9~ .. ~a.. Q; -ro ..c- 0 a oo Strength Cl> Ql~ o~ a. c. C. Ql 0 IY m.~ ·cu cQl ~c ·s·E ti.E :;:;X 
Ql -ro IY ro E 0.. Ql (ksf) (feet) ::>c. ·u;cn !1)Ql 0:- Ill-- Cf)Ql 
0 $: .... Ill E IY 1-C:O $:"E :.J.....I a: .....I ~"0 ·c (9(/) Ill c... ro cno 0 0...£: 0 (/) ~ 

roo () (/) STRATUM DESCRIPTION 
0 0 0 C...N 0 0 0 0 

0 0 In 0 
1.0 .- ....- C\1 

~ 
CLAY (CL), silty, with gravel; yellowish brown; I I I I 

medium stiff to stiff; damp; gravel is angular to I I I I 

~ 
subangular, pea size; well graded (FILL). I I I I 

ST-1 1.9 I I I I· 
2 I I I I 

~ I I I I 

f-2- I I I I 
1·1 I I 1-

~ I I I I 
I I I I 

~ I I I I 
I I I I 

ST-2 2 I I I I 

~ 2 I I I I f-4-
I I I I 1-

~ 
I I I I 

1992.0 
CLAY (CL), with silt; dark gray (10YR 4/1); I I I I 

medium stiff; damp; medium to high plasticity; I I I I 
poorly graded; medium dry strength (FILL). I I I I 

~ I I I I 
1--6- ST-3 128 

I I I I 
I- 43 16 27 I I i I 

~ I I I I 
I I I I 

~ IH I 
I I I I 
I I I I 

f-8- ~ .1 I I I I-
SPT-4 0.3 5 I I I I 

I I 
1.5 10 I I I I 

I 7 I I I 
; 1 I I 

--------------------- I I I 1987.2 --- -- ---- f-- --
' CLAY (CL), with silt; dark gray (10YR 4/1), I I I 
:Ho- ~ mottled yellowish brown (10YR 5/6); soft to J I J. ,.... 

SPT-5 0.5 2 medium stiff; moist to damp; high to medium I I I 46 17 29 

~ 
1.5 2 plasticity; poorly graded; high dry strength; I I I 

i 4 fragments of intact shale with faint laminae; I I I 
trace FeO staining (FILL). 1 I I 

~ Gravel trailings in auger cuttings I I I I 
i I I I I 
! .I . L I J. f-12-

~ I-
I I I 
I I I 

~ I I I 
1 I l 

! 

~ ST-6 I I I 
87 46 17 29 I I I 

i f-14- J. I I I-
I ·~ I I I 

I I I 
0 I I I 

I Notes: WOLFCREEK 

: 
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Hole ld: 
Surface Level (ft): 1996.59 Easting (ft): 100837.75 

Northing (ft): 99262.758 Total Drill Depth (ft): 43.05 
Inclination/Bearing: 90 

OlQ) 
0 0.. 
_J >-
ul
·- Q) .s:::.-c.. C.. 

Q; 
.0 
E 1:-

Q) 

~ 
u 
Q) 

Q; 
0.. 
(/)(/) 

0 $:~ 0 Ou 
o::: ro.~ 

Datum: Wolf Creek Plant 
Datum 

Estimated Straturr ~ 
Strength Elev. 1§0 

B-112L 
Sheet: 2 of 3 

CLASSIFICATION 

ro E .._ ro 
C>(j) 

::J z 
Q) 
0.. 
E ro 

(j) 
b:CDI--------------------j 0::: (ksf) (feet) ::J c.. 

Cii 

'-16-

"---18-

"---20-

1--22-

; 

! '-24-

• 1-26-

: '-28-

Notes• 

ST-7 0.8 
2 

SPT-8 0.8 
"1.5 

ST-9 Q 
0.5 

SPT-10 1.,§ 
0.3 

(j) 

2 
2 
7 

4 
2 
2 

STRATUM DESCRIPTION 

CLAY (CL), with silt; dark gray (10YR 4/1), 
mottled yellowish brown (10YR 5/6); soft to 
medium stiff; moist to damp; high to medium 
plasticity; poorly graded; high dry strength; 
fragments of intact shale with faint laminae; 
trace FeO staining (FILL). 

0 g 8 8 
0 0 lO 0 
IJ') ........ C\1 

I I I I 
I I I I 
I I I I 
I I I 
I I I 
I I I 
I I I 
Ill 
I I I 
I I I 
I I I 

~ 

- 89 47 18 

79 I I I I 
I I I I 
I I I I -GRAVE[ With sand (GP);Iooseto m~ium--- 1 T i 1 1977.6 --- -- ------

dense; wet; poorly graded; 5-1 0% fines I I I I 
content; subangular clasts up to 0.6" diameter; I I I I 
poorly graded (FILL) · 1·1· I I 

Dented tube in 8112-9, no recovery I I I I 
I I I I 
I I I I .. T i I 

I I I 
I I I 
HI 
I I I 
I I I 

.. 1 .. 1 . .1.. 
I I I 
I I I 
I I I 
1 I I 
I I I 
I I 

.. J. I 
I I I 
I I I 

1-

1-

-

-

29 

--

I I I 
I 1 I 

---=s::-:-H-:-:A:-:-L-=E,-; m-ed..,.,iu-m-----,d,..-ar..,...k-g-ra-y....,(N:-::4-:-:)-; -ext..,...r_e_m-el:-y_w_e-,ak,--l I I I 1970.4 1--1--+--+--+-----if-----1 

(RO); fresh to slightly weathered; trace CaC03 I I I 
nodules; trace indistinct laminations . J L .I. 
(Heumader Shale) I I I 

Driller reports harder drilling I I I 
I I I 
I 1 I 
I I I 
I I I 
IU. 
I I I 
I I I 
I I I 

I-
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Hole ld: 
Surface Level (ft): 1996.59 Easting (ft): 100837.75 
Total Drill Depth (ft): 43.05 Northing (ft): 99262.758 

B-112L Inclination/Bearing: 90 Datum: Wolf Creek Plant 
Datum 

Sheet: 3 of 3 
en ..... CLASSIFICATION 

Q) (jj Qi 
c ClQ) .0 Qi .E 0 a. E c:- a. 

ocfl. .2! > .....J >. (J)(J) Straturr ~ ~ Q) ul- ::::1 Q) 
0 ~~ Estimated 0 -~ .....J Q) z > Za) ..... - .~ ....... .s= ·- Q) Elev. - -o-a. (jj co .c - Q) 0 0 ou Strength ·-- Cl> Q)- ·s·E u;·E u~ a. a. u 0::: -c cu caJ -c +=ix 

Q) co 0::: ro E a. Q) II) .• 
(ksf) (feet) =>a. ·u;U) (1)Q) 

3:.:i <1l·- (J)Q) 
0 s ..... ro E 0::: 1-C.O sc: a::.....J .!!1-o ;§ C) (f) 11.. "iii <J"Jo 0 11.._!: ro (f) 0 roo () (f) STRATUM DESCRIPTION 

0 0 0 ll..N 0 0 0 0 1-0 0 l() 0 
lO .-- .- N 

IX SPT-11 
SHALE; medium dark gray (N4); extremely weak I I I I 

0.8 15 (RO); fresh to slightly weathered; trace CaC03 I I I I 
0.8 p0/4.0 nodules; trace indistinct laminations I I I I 

I ~ I (Heumader Shale) 
I I I Driller reports harder drilling 
I I I 

f-32- I I I 
I I I 1- -
I I I 
I I I 
IH 
I I I 
I I I 
I I I f-34-
I I I I 1-

I I I I 
I I I I 
I ~ · I I 

'===- I I I 
I I I 

SPT-12 0.3 3 I I I 1-36- I 1.5 16 t- -II T 23 
I I I 
I I I 
I i I 
I I I 
I I I 

1-38- SPT-13 Q 0/1.0 
.I I .! . . 1958.5 1- -

0.1 \Refusal with auger, confirmed with SPT refusal r I I I 
O"l LIMESTONE; very light gray (N8) to light gray I I I N 
~ (N7); weak (R2); fresh to slightly weathered; I I I 

slightly fractured along bedding breaks; bedding I I I 
('") is subhorizontal and undulating up to 0.8 inch I I I 
0 amplitude; argillaceous with random coarser I I I ~ 

f-40- clasts up to 0.5'' diameter; pervasive bivalves .1 .. 1 J. - -
and oyster shells; generally low energy I I I 

~ CR-1 5 \6 
deposition, with intermittent high energy zones lr 

""'" 5 up to 1.2 inch thickness; bedding material is I 1171.7 

dark gray (N8), argillaceous, very weak I I I 

~ (Plattsmouth Limestone) I I I 
('") Bedding joint (0°), subhorizontal, open, fresh I I I I 

f-42- Bedding joint (0°), subhorizontal, open within soft . .I. UJ. t-
material I I I I c;; Bedding (10°), closed, undulatory I I I I 

o.O Bedding (5°), closed, undulatory I I I I 
I \redding (2°). closed. undulatory. subhorizontal 

..... 
1953.5 

Bedding (0°), closed, softer material 
MB, 0° at 42. 7' 

f-44- -

Notes: WOLF CREEK 
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Q) 
~ 
.I::. a. 
Q) 
0 

Surface Level (ft): 1967.02 
Total Drill Depth (ft): 2.35 
Inclination/Bearing: 90 

Cil .... .... c ClQ) 
Q) 

Q) Cii .0 .E 0 c. E (:- c. > ....J » (/)(/) Q) 
ul- ::J Q) ....J 2 z > 0 :d! ·- Q) 0 0 ou Q; ro .I::.-
c. C. Q) u 0::: -c 

iii 0::: ro E a.. Q) (D ""'j" 

3: ~ 
.... ro E 0::: 1-C.O (!)(f) ro Q_ 

(f) (f) 

~ SPT-1 0.8 0 % 'f:5 0 
0 

"-2-

Easting (ft): 103470.77 
Northing (ft): 98152.29 
Datum: Wolf Creek Plant 

Datum 

STRATUM DESCRIPTION 

CLAY (CL); pale yellowish brown (10YR 6/2); 
moist to wet; very soft; contains limestone 
fragments, or residuum; Organic debris and 
detritus, 0 to 0.2 ft. 

Depth to Mud line is 24.8 ft. 

Hole ld: 

B-113 

Sheet: 1 of 1 
CLASSIFICATION 

Estimated Stratum ~ o'ifl- ::R ~ z- 0 

Strength Elev . - Q) .... - "- -~-
:::c_ 

rn> Q)- u~ ·cu -c ·s·E iii.E ~X 
(ksf) (feet) c.~ CllQ) ::>c. "Ui(f) 3:"E 0:- Cll·- (/)Q) 

::i....l a:: ....I ~"0 2 (/)0 0 Q_.f: 
0 0 0 roo () 0 0 0 0 0 Q_N 0 0 10 0 I-LO ...- .- N 

: : : : 
I I I I 

··1··1··1··1 .. 
I I I I 
I I I I 
I I I I 

"TTTl. -
-----------------------------------~~~~19M.7~--+-~~-+--~--4---~ 

~ <;;> C:::PT-? n ?1 
015 50/2 

"-4-

1-6-

1-8-

iHO
! 

I 
I 

:H2-

:H4-

-

I- -

1- -

1- -

I- -

I- -

I 

1~--~~--~~~----~--~--~--~-----------------------------------i-------L----L---~--L-~L-~--~--~ 
Notes: 

1. Terms and symbols defined on Plate 1. 

2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 
5. HQ3 carbide Diamond bit used for rock coring. 
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Surface Level (ft): 1996.54 Easting (ft): 100873.25 Hole ld: 

Total Drill Depth (ft): 40.8 Northing (ft): 99259.028 
Inclination/Bearing: 90 Datum: Wolf Creek Plant B-113L 

Datum 
Sheet: 1 of 3 

(j) Qj CLASSIFICATION 
- c OlQ) .0 Qj 

Q) Q) .E 0 a. E 2:' a. 
o"#. ~ 

> ....1 >- rJ)rJ) Straturr ~ ::,g Q) ~ ()I- ~ Q) :d! Estimated ~ ....1 0 ZQ) 0 Q) z > ..... . .2- :~a.. .c Qj co ·- Q) 0 0 0() Strength Elev. - Ol> Q)- -c- u~ .c - ·-- ·s·E -;n·E a. a. a. Q) () c:: iii-~ cu c.!!1 -c ~X co c:: ro E li Q) (ksf) (feet) (UQ) Q) ::Ja. "(iiU) !;:C: :3":.:i ro-- rJ)Q) 
0 !;: .._ ro E c:: l-<0 a:: ....I ~"0 ·;:: (9U) c.. ~ Cllo 0 c....= 0 ro 

U) roo u U) 
STRATUM DESCRIPTION 

0 0 0 C..N 0000 1-0 0 10 0 
10 ~ ...- N 

~ 
CLAY, silty, with sand and trace gravel (CL); I I I I 

dark grey ( 1 OYR 4/1) with sand and sandstone I I I I 

~ 
of brownish yellow (10YR 6/6); medium stiff to I I I I 

ST-1 1.2 stiff; damp; clay matrix is low to moderate I I I I 
2 plasticity; subangular, sandstone clasts of fine I I I I 

I I I I 

~ 
grained sand; well graded (FILL). 

I I I I f--2-
ITT - -

~ I I I 
I I I 
I I I 

~ SPT-2 1 5 I I I 
f"5 8 I I I 

, 

~ 
9 I I I 1--4-

I I I t-- -
I I I 

~ I I I I 
I j I I 

I I I I I 
I I I I 1990.9 

1-6- ST-3 
CLAY, with gravel and silt (CL); very dark gray I I I I 

30-1l ( 1 OYR 3/1 ); medium stiff; damp; clay matrix is I I I I 1- 48 18 
high to moderately plastic; shale clasts, I I I I 

~ yellowish brown fine grained sandstone (RO) I I I I 
and reddish siltstone clasts (RO-R1 ); well I j I I 

~ 
graded; high dry strength (FILL). I I I I 

I I I I 
1-8-

~ 
I .1 I I 1- -

SPT-4 0.9 3 I I I I 
13 3 I I I I 

~ 4 I I I I 
I I I I 
I I I I 

~ I I I I 
-10- I J .I I. 1- -

~ I I I 
I I I 

ST-5 1.2 6.14 I 47 17 30 

~ 1.5 I 1 I 
I I I 

~ 
I I I 

-12- Ill 1- -
- CLAY-:-srny(Cl.fvery-darkQray(foY"R3!1},-- -· I I I 1984.3 r---- -- ---- '-- --

I I I 

~ mottled yellowish brown (10YR 5/4) and dark I I I brown (7.5 YR 3/3); little fine gravel and sand; 
I 1 I l 

~ 
SPT-6 1.5 3 soft to medium stiff; high to moderately plastic; I I I I 86 45 15 30 13 3 moderately well graded (FILL). 

I I I I 5 
1--14-

~ 
.J.J. I J t--

I I I I 
I I I I 

~ I I I I 

Notes: WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 
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Surface Level (ft): 1996.54 
Hole ld: 

Easting (ft): 100873.25 
Total Drill Depth (ft): 40.8 Northing (ft): 99259.028 
Inclination/Bearing: 90 Datum: Wolf Creek Plant B-113L 

Datum 
Sheet: 2 of 3 

(j) Cii CLASSIFICATION 

w c: OlQ) .c Cii a:; .E 0 a. E ~ 
a. 

a ?fl. .!!1 > ....J >- men Stratun ~ -;,R. Q) 
01- :::J Q) 0 ~~ Estimated 0 ~ ....J .l!l z > Z<Ji :!:0... .s::: ·- Q) Elev. ~ .... - u~ -~-a. .... ro .s:::- Q) 0 a ou Strength ·cu Ol> Q)~ ·s·E iii.E u~ .l!l 0::: a. C. 0 0::: iD ·ff -~~ 

~c :;:;X Q) ro ro E a. Q) (ksf) (feet) ::>a. (llQ) :3"::J Cll·- rnQJ 0 ~ .... ro E 0::: 1-<0 ~-c a::....J ..!!!u 8 C.9en 0... ro rno 0 o....= ro en 0 roo (.) en. STRATUM DESCRIPTION 
0 0 0 O...N 0 0 0 0 I-0 0 I{) 0 I{),......- N 

~ 
CLAY, silty (CL); very dark gray (10YR 3/1), I I I I 

mottled yellowish brown (10YR 5/4) and dark I I I 

~ 
brown (7.5 YR 3/3); little fine gravel and sand; I I I 

'-16- ST-7 ? soft to medium stiff; high to moderately plastic; I I I - -
moderately well graded (FILL). I I I 

~ I I I 
I I I 

~ 
Large clast of siltstone, up to 2" diameter, ITT 

possibly limestone I I I 

'Sl up to 20% fine gravel content, generally I I I 
i-18- ~ non-native, increasing matrix plasticity to high Ill I- -

SPT-8 1.2 2 to moderate. I I I 85 T:5 3 Hydrostatic pressure up to 15 ft depth minimum. I I I 

~ 5 I I I 
liT 

~ --------------------- I I I 1977.0 t--- -- ----1-- f---., . GRAVEL, with sand (GP); loose to medium I I I 
1--20- .. ;.~ dense; wet; poorly graded; 5-10% fines IH I- -

~~:j content; subangular clasts up to 0.6" diameter; I I I 

·~· poorly graded (FILL) I I I I .. ;.~ SPT-9 0.9 8 7 ··~:j I I I I 1.5 8 
I I I I -~~~ 9 

~··· I I I I 
·~:j I I I I 

1-22- -~~~ I I I I t- -; .... 
I I I I ·~:j 

-~~~ I I I I :, .•. 
1 .. 1 .. 1. I 

·~:j SPT-10 0.8 6 I I I I 

-~~~· T:5 9 I I I I :, ... , 
10 I I I I ·~:j 1-24-

-~~ .. I I I I 1- -
,;~~ I I I I 

I I I I 

-~~~ .J J I J 
·;·t~ Increasing fines content to 15%. I I I I 

·~· 
I I I I ; .. ;4 I I I I 

i--26-

~ll I I I I I- -
SPT-11 u 6 SHALE; dark gray (N3); extremely weak (RO) to I I I 

1970.3 
= 1.5 11 

14 very weak (R1 ); fresh to slightly weathered; I I I 
indistinct, subhorizontallaminations (Heumader .. 1 .. L.l 
Shale) I I I 

I I I 
I I I 

i-28- I I I 1- -
I I I 
I I I 
L Ll. 
I I I 
I I I I 
I I I I 

Notes: WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 
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Surface Level (ft): 1996.54 Easting (ft): 100873.25 
Hole ld: 

Total Drill Depth. (ft): 40.8 Northing (ft): 99259.028 
Inclination/Bearing: 90 Datum: Wolf Creek Plant B-113L 

Datum 
Sheet: 3 of 3 

(j) Qj CLASSIFICATION .... 
Qj c: OlQ) ..c Q) a; 
> 

.E 0 a. E ~ 
a. 

~ ocfi. ~ ...J >- (/)(/) 
Straturr ~ Q) ul- :::J Q) 0 ~1! Estimated 0 g ...J 2 z > Za) ~ ·- Q) Elev. - .... - -c- -~-Qj .r::.- 0 a ou Strength Ol> Q)- u~ 15.. co a_Cl. Q) u 0::: -c: ·co c:.~ 

_c: ·s·E u;·E :..j::O>< 
Q) ro 0::: co E 0.. Q) CD "I (ksf) (feet) ::>a. COQl 3:.:i CO·- C/)Q) 
0 $: .... co E 0::: 1-<0 ·wen $:'E 0:::....1 .!!l-c ;§ t9en c... ~ Cllo 0 C..._!: co en coo () en STRATUM DESCRIPTION 0 8 8 8 C...N 0 0 l{) 0 I-r.n .......... C\1 

SHALE; dark gray (N3); extremely weak (RO) to I I I I 
SPT-12 0.8 17 very weak (R1 ); fresh to slightly weathered; I I I I 

0.8 1>014.0 indistinct, subhorizontal laminations (Heumader I I I I 
Shale) ... j 1··1·· 1.{) 

I I I ""'" Diamond bit. Down pressure 200 psi ,;,r I I I Bedding breaks (0°), subhorizontal, undulatory 

-32- Bedding breaks (0°), subhorizontal, undulatory I I I 
I I l - -1'-

1.{) 

I I I 1964.1 rt SHALE; medium dark gray to light gray (N4-N3); I I I very weak (R1 ); fresh to slightly weathered; 
..- high energy deposition with soft sediment l I I 
..- CR-1 ~ 4.6 69.7 I I 

f--U-i 5 deformation; light gray clay balls; CaC03 I I I I nodules; rough core surface; argillaceous I I I I '-34- (Heumader Shale) I- -I I I I 
.. 

1.{) 

~ Soft gravel zones at 32.8-33.0, 33.5-33.7 ft. I I I I Extremely weak, clay-like, high plasticity. I I I Down pressure 350 psi HI 0 
1.{) I I I 

1--<D I I I 
I I I 1-36- .. 1- -

~ I II 
,;,r I I I 

I I I 
HI ;:iii Increasing strength towards limestone contact to 
I I I ,;,r R1-R2 
I I I \Bedding breaks (0°), subhorizontal, undulatory r ... I I J. 

1958.8 
1-38- LIMESTONE; very light gray (N8) to light gray I I I I- -0 CR-2 ~ 5 (N7); weak (R2); fresh to slightly weathered; f--U-i 5 I I I 

argillaceous with very thin shale interbeds; I I I 
CXl 

contact is clear and sharp with shale; minor I i I 

~ 
incipient fractures; bedding is subhorizontal I I I 
and undulating up to 0.4 inch amplitude I I I 

,_40-
(Plattsmouth Limestone) .J L I 1- -1.{) SHALE interbed, 0.1 ft thickness, R1-R2; clear I I I C'? 
contacts along undulatory bed, 0.4"amplitude. ~ I I I 

I 1955.7 

'-42- 1- -

1-44- 1- -

Notes: WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 
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Surface Level (ft): 1996.32 Easting (ft): 100837.75 Hole ld: 

Total Drill Depth (ft): 36.3 Northing (ft): 99242.648 
Inclination/Bearing: 90 Datum: Wolf Creek Plant B-114L 

Datum 

Sheet: 1 of 3 
(i) a; CLASSIFICATION 

Qi c s Q) .0 a; 
Q) .E c. E 2:' c. 

otft. .2! > ~ en en Straturr ~ ~ Q) ::J Q) 0 ~Q) Estimated 0 

~ _J Q) (.) z > Zaj .... - .2-.c a; co E Q) 0 a o£ Strength Elev. - Cl> Q)- u- u~ a. c. c.. Q) (.) IX CD-~ ·co c.!!2 -c ·s·E c;;·E :+::::Ox co IX E c.. Q) (ksf) (feet) =>c. tllQ) eniD Q) ~ "CiiU) :s;c: :3":.:J til--
0 $: til E IX 1-<0 a::_J .!!lu ~ <.9 U) til c... ~ cno 0 C...£ 0 U) tllo u U) 

STRATUM DESCRIPTION 0 8 g g C...N :5 0 lO 0 1-
~ ~ N 

~ 
CLAY (CL); dark grey (10 YR 3/1); damp; soft to I I I I 

ST-1 medium strong; high plasticity (FILL) I I I 

GRAVEL, with sand (GP); loose; fine to coarse 
I I I 1995.6 
j .. / .. /. •; . .:.- gravel, subangular to angular, with medium I I I 

~ 
_ Jl_r~n~d~~<t__ ~I!Jl~~ JF_.!_L-'=.) ______ - I I I 1994.7 r-- -- ---- -- --

-2-

~ 
CLAY, silty, with sand (CL); dark gray (10YR I I I 

4/1 ); medium stiff; damp; medium grained ill t-
sand, brownish yellow ( 1 OYR 4/1 ); high dry I I I 

~ 
strength; low plasticity; trace clasts, angular, I I I 
broken in sampler; well graded (FILL). II 

SPT-2 1 5 I I 

~ 1-:-5 7 I I 
7 I I f-4-

~ 
i t-
I 
I 

~ I 
I 

~ 
I 

f-6- ST-3 1l 
I 1-I 

~ I I 
I 

~ 
I I 

- ci.AY-:-with-gravel and silt (cl);-darkgray(1"Ci'YR -· 
I I 1988.9 1:::-- -- ---- f.-- --

~ 
I I 

f-8- 4/1 ); medium stiff; damp; high dry strength; I .1 .. t-
!¥ SPT-4 0.4 2 moderate plasticity; gravel is fine, mostly shale I I 44 17 27 

~ 1.5 5 composition (FILL). I I 
:y 6 I I 

I I I I 

~ I I I I 
I I I I 

f-10-

~ 
. I .J .I J . .... 
I I I I 
I I I I 

~ I I I I 
ST-5 124 I I I I 

~ 
I I I I 
I I I I 

f-12- .I . J .I . 1.. - -

~ I I I 
I I I 

~ 
I I I 

SPT-6 1.2 2 
I I I 
I I I 

~ 
1:5 3 

I I I 4 
f-14- I.J I 1- -

~ 
I I I 
I I I 
I I I 

Notes: WOLFCREEK 
UPDATED SAFETY ANALYSIS REPORT 
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Surface Level (ft): 1996.32 Easting (ft): 100837.75 
Hole ld: 

Total Drill Depth (ft): 36.3 Northing (ft): 99242.648 
Inclination/Bearing: 90 Datum: Wolf Creek Plant B-114L 

Datum 
Sheet: 2 of 3 

y; Qj CLASSIFICATION ..... 
Qi 

c OlCll ..c Cll 
1il > 

.E 0 c. E ~ 
c. 

~ o'if!. ~ ...J ;>, rJ)rJ) Straturr ~ Cll ~ ()I- ::J Cll 0 !!:1! Estimated 0 >9 ...J Cll z > Zai ..... - .~ ....... :~0... .r:: ..... -ro ·- Q) 0 a ou Strength Elev. - Q)- -o- u~ .r::- ·-- Ol> ·s·E u;·E a. 2 c. C. Q) () 0::: -c cu c.!!1 -c :;:::;X 0::: co E a. Cll co .• 
(ksf) (feet) ::Jc. COQ) 0:- CO·- rJ)Q) Q) co '{ii(J) s:c: 0 s ..... co E 0::: 1-C.O ~...J a:: ....I .!l!-o =t: 0(/) 0.. ro rno 0 o.._s 0 co 

(/) 0 coo (.) (/) 
STRATUM DESCRIPTION 

0 0 0 O..N 0 0 0 0 I-5S 0 l{) 0 
-- N 

~ 
I I I I 1981.1 

CLAY, with silt (CL); dark gray (1 OYR 4/1 ); stiff; II II· 
damp; high dry strength; moderate plasticity; I I I I 

1-16- ST-7 1.4 some fine gravel, mostly shale composition; 3.59 I - 44 17 27 

~ 2 poorly graded (FILL). I I 
I I 

~ 
I I 
II 
I I 

~ I I 
H8- l I I I- -

~ 
I I 
I I 
I I 

~ 
I I I 
I I I 
I I I 1976.5 

1-20- GRAVEL, sandy (GP); medium dense to dense; I j I I- -
~.:-~ moderately sorted; poorly graded; gravel is fine I I I 

with some coarse gravel; subrounded to I I I .,. SPT-8 0.9 6 subangular; sand is coarse grained (FILL). I I I 10 

•-···~ 1.5 9 Hydrostatic pressure up to 15 ft depth minimum. I I I 'I' ···:j 12 ., . I I I I ...• ~~ I I I I 
1-22- ··~:j Cuttings don't appear to reflect gravel unit I I I I- -.,. 

I I I ...• ~~ ···:j I I I .,. ..1. I I 

~.:-~ I I I 
I I I .,. 
I I I 

"-24- ~-···· I I I I - -···:j ~: . I I I I ·~~<li •-···· I I I ···:j J .I J. .,. 
I I I ~.:·~~ I I I 1970.8 

SPT-9 1 4 SHALE; dark gray (N3-N4); extremely weak (RO) I I I 
-26- 1-:-5 22 to very weak (R1 ); fresh to slightly weathered; j I I '-- -

43 distinct, subhorizontallaminations (Heumader I I I 

L= 
Shale) I I I 

'' J .I J 
I I I 
I I I 
I I I 

1--28- 1 I l I- -
I I I 
I I I 
1 I J 
I I I 
I I I 
I I I 

Notes: WOLFCREEK 
UPDATED SAFETY ANALYSIS REPORT 
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Surface Level (ft): 1996.32 Easting (ft): 100837.75 
Hole ld: 

Total Drill Depth (ft): 36.3 Northing (ft): 99242.648 
Inclination/Bearing: 90 Datum: Wolf Creek Plant B-114L 

Datum 
Sheet: 3 of 3 

en Q; CLASSIFICATION ..... 
Qi c: OlQ) .c Q) 

(i) .E 0 c. E ~ 
c. 

o?ft. ~ 
> ...J >. en en Straturr ~ ~ Q) u f- :::J Q) 0 5:~ Estimated Za) 0 :Eli: ...J Q) 

·- Q) z > 
Elev. ..... - -o~ .2-.r::. ..... -ro .r::.- 0 a ou Strength ·co Ol> QJ- ·s·E u;·E u~ c. Q) c. C. Q) u 0::: auf c:.~ -c: ~X -ro 0::: ~ E 15. QJ (ksf) (feet) =>c. roQl 3:.J ro.- cnQl Q) "(jj(J) 3:1: 0 3: E 0::: l-<0 a: ....I ~-o 

i§ CJc?j ro c... ~ cno 0 C...£ (/) 0 0 0 roo 0 (/) STRATUM DESCRIPTION 0 0 0 0 1- C...N 0 0 Ll) 0 1,{),...,... N 

SHALE; dark gray (N3-N4 ); extremely weak (RO) I I I I 

to very weak (R1 ); fresh to slightly weathered; I I I 
L= 

SPT-10 1.3 3 distinct, subhorizontallaminations (Heumader I I I 
1:5 30 Shale) I I I 

5014" I I I 

~ 
Diamond bit. Down pressure 160 psi I I 

I I -32- f-M Ti - -
I I 

en 
I I L() 1963.5 1-U> SHALE; medium gray (N5); very weak (R1) to H I 

weak (R2); fresh to slightly weathered; distinct I I I 
laminations; high energy deposition with soft I I I 

~ -34-
CR-1 \4 4.4 sediment deformation with shell hash in places; •178.4 I 5 subhorizontal, undulating bedding; sparse I I i I -

bivalve shells; CaC03 nodules (Heumader I I I I 
0 Shale) I I I I 
~ Bedding breaks (0°), subhorizontal, undulatory I I I I 

Diamond bit cutting poorly in shale I I I I 
0 I I I I L() 

I I I I i-36- 1-U> MB, 0° at 35.9' II .I. f- -I 1960.0 

1-38- 1-

1-40- f- -

1-42- 1-

1-44- 1- -

Notes: WOLFCREEK 
UPDATED SAFETY ANALYSIS REPORT 
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Surface Level (ft): 1965.47 Easting (ft): 104039.14 
Hole ld: 

Total Drill Depth (ft): 11.1 Northing (ft): 97706.88 
Inclination/Bearing: 90 Datum: Wolf Creek Plant B-115 

Datum 
Sheet: 1 of 1 

Ul Q; CLASSIFICATION 
Q) c Ol 

Q) .a Q; 
Q) I 0 0. 

E ~ 
0. a ?fl. Q) > _J >- en en ~ ::!<. - Q) I- ::1 Q) 0 3:~ Estimated Stratum 0 ~ _J Q) u z > Za) .... - .2- ~a.. ~ Q; (ij E Q) 

0 a ou Strength Elev. - OJ> Q)- -o- u~ c. ·-- ·=re~~ 1ii"E 15.. 0. Q) u cr: -c cu c.9:! -c :Px (ij cr: 
~ E c. Q) cc., 

(ksf) (feet) ::>c. roa> 0:- t11·- en a> Q) cr: 1-<0 ·c;,cn $:1: ::J-l c:::_J .!l!-o 0 $: C) ro E 2 cno ~ (/) ro a.. 0 C..._!: 
(/) 0 0 0 roo 0 (/) STRATUM DESCRIPTION 0 0 0 0 0 C...N 0 01.0 0 I-lO..-.-N 

I~ 
SILT (ML); dark gray (N3) and black (N1 ); wet; : : : : SPT-1 0.8 0 very soft; with clay and organics. 

Q.9 38 Depth to Mudline is 26.5 ft. I I I I 

!I~ 
;JV/ LIMESTONE; pale blue (5PB 7/2); medium ··1··1··1··1·· 1964.6 

strong (R3); moderately weathered (MW) to I I I I 
2 ft, fresh (F) below 2 ft; thin to medium I I I I 

f-2- bedded; heavy staining to 2 ft; fossiliferous; I I I I ·T·r·r·r· -
~:~~ 

moderately argillaceous with shale partings; 
strong HCI reaction. I I I I 

FZ, oo between 1.1' and 2.0' I I I I 
Nl;; BJ, 0°, rough, undulating at 2.8' ·+·l··l·l· 
0 -.--'· 

SC-1 I I 1•1800 163 1 ...... CR-1 5 3.5 I I I I 
C') 5 5 I I I I -4- --- ~ BJ, 0°, rough, undulating at 3.9' · ·r · r ·r · r · 1-

·~ ,l 

l!') i=k= I I I I 1961.0 ~ SHALE; grayish black (5YR N/2); very weak I I I I C') 

(R1 ); moderately weathered (MW) to highly .. I .. J .. I· .. 
weathered (HW); very thin to thinly bedded; I I I C') 

C') clayey in HW zone, 4.5 to 5.0 ft; no reaction I I I N to HCI. I I I 1-6- - FZ, 0°, due to weathering between 4.5' and . 'f. ( 'j. r-
N 5.1' I I I ...... 

BJ, oo at 5.9' I I I ci:i 
Light olive gray (5Y 6/1) nodules and very thin .. H+ 

bands; very close to closely spaced, I I I co 
l!') horizontal bedding joints. I I I li:i - BJ, 0°, very close to closely spaced between .. 1..1..1 ..... 1-8-

6.1' and 8.4' I I I I 
1-

""' 

~ 
LIMESTONE; pale blue (58/J/6); medium I I I I 1957.1 c:-! CR-2 5 2.8 

I I I I ""' 5 5 strong (R3); fresh (F); medium bedded; 
strong HCI reaction. ·t·t··t·l· 

...... BJ, oo at 8.7' I I I I 
~ I I I I 1955.9 C') \ BJ, oo at 8.8' r . .1.. J. .I . .1.. ..._10- r- -BJ, oo at 8.9' 

I I I I 
co SHALE; dark gray (N3); extremely weak (RO); 

I I I I l!') highly weathered (HW); thin bedded; li:i I I I I fossiliferous; moderate HCI reaction. ··l··t··t··l·· 1954.4 
1\:J, oo at 10.4' BJ, oo at 10.6' 

BJ, oo at 10.8' 
f-12- r- -

1-14- I-

Notes: WOLF CREEK 
1. Terms and symbols defined on Plate 1. UPDATED SAFETY ANALYSIS REPORT 
2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer Figure 2.5-36cccc Rev. 28 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

Log of Boring B-115 4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. Sheet 1 of 1 



Surface Level (ft): 1996.31 Easting (ft): 100873.25 Hole ld: 

Total Drill Depth (ft): 37.8 Northing (ft): 99238.918 
Inclination/Bearing: 90 Datum: Wolf Creek Plant B-115L 

Datum 
Sheet: 1 of 3 

Ul (jj 
CLASSIFICATION 

Qi 
c eniD .c (jj 

Q3 > .E 0 c. E ~ 
c. -· 

ci~ ~ ...J~ (Jl(Jl ~ Q) :J Q) 0 3~ Estimated Stratum ~ 
~ ...J Q) .!:1 Q) z > Za) 0 .c (jj co 0 a ou Strength Elev. - .... - -c- iE."!:: .r: - en> Q)- u~ c. c. C. Q) u 0:: ro ·!f ·co -c ·s·E WE :;:::.X 

Q) co 0:: ~ E a. Q) (ksf) (feet) ::>c. -~J5 CllQ) 3::J Cll·- (J)Q) 
0 ~ <D&l_l E 0:: t-eo ~"E ii...J ~"C (§ <1l 0... ro wo 0 a...= 

(/) (/) 0 <1lo () 
STRATUM DESCRIPTION 0 8 8 8 O...N 

0 0 II) 0 t-lO .-- .-- N 

~ 
CLAY, sandy with silt, trace gravel (CL); very I I I I 

dark gray ( 1 OYR 3/1) with sand nodules and I I I I 

~ 
sandstone of brownish yellow (10YR 6/6); I I I I 

ST-1 1:} medium stiff to stiff; damp; low to moderate I I I I 
plasticity; trace fine grained sandstone clasts, I I I I 

~ subangular; nodules of fine grained sand; well I I I I 

-2- graded (FILL). I I I I 
I I I l t-

~ I I I I 
I I I I 

~ I II I 
SPT-2 0.9 4 I I I I 

1.5 7 I I I I 

~ 5 I I I I -4- iTT! 1-

~ I I I I 
I I I I 

I 
HI 
I I I 

CLAY, silty (CL); brown (10YR 4/3); stiff; damp; I I I 1990.8 

-6- ST-3 1.4 loss of sand and gravel; low dry strength; low to I I I 1- -
2 moderate plasticity; higher dilatancy; poorly I i I 

~ graded (FILL). I I I 
I I I 
Ill 

~ - ci.A Y~ Witllgrave(anct silt TciCdark"gffiiFoYR.- I I I 1989.1 r-- -- ---- -- --
4/1 ); medium stiff; damp; moderate plasticity; I I I 

-8- poorly graded (FILL). I 1 . .1.. - -

~ SPT-4 0.6 2 I I I 

~ 1.5 3 I I I 
4 I I I 

~ i I I 
I I I 

~ 
I I I 

1--10- L I J 1- -
- cl.A Y~ siity(CL.j; brown (1 OYR 4i3), mottled Ciar:k-

I I I 1986.1 r-- -- ---- -- --

~ 
I I I 

gray (1 OYR4/1 ); medium stiff; moderate to high I I I 
ST-5 1 plasticity; poorly graded; trace fine gravel; trace I I I 

~ 2 fine grained sand; high dry strength (FILL) I I I 
I I I 

--12- ~ .I Ll .I 1- -
I I I 
I I I 

~ I I I 

SPT-6 0.5 2 
I I I 

~ 1.5 3 I I I 
3 I I I 

1--14-

~ 
I .JI 1-
I I I 
I I I % I I I 

Notes: WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-36dddd Rev. 28 
Log of Boring B-115L 
Sheet 1 of 3 



Hole ld: 
Surface Level (ft): 1996.31 Easting (ft): 100873.25 
Total Drill Depth (ft): 37.8 Northing (ft): 99238.918 

B-115L Inclination/Bearing: 90 Datum: Wolf Creek Plant 
Datum 

Sheet: 2 of 3 
Ul w CLASSIFICATION 

'-
Oi c Ol Q) .0 Q) Q) .E .3 0.. 

E ~ 
0.. 

o'rf!. ~ 
> ~ en en Straturr ~ ~ Q) :::l Q) 0 ~1! Estimated 0 ;.;:::::-__. 

Q) 0 z > Za) .~a.. .c E Q) Elev. .... '- - -o .... .~ ....... '- -ro 0 0 Oo Strength Ol> Q) .... o~ a 2 0.. a. Q) 0 0:: -c "2t; 
-~~ 

.... c ·s·E u;·E ""x 0:: E a. Q) m., 
(ksf) (feet) ::Jo.. CI)Q) Q) C1l ~ s:-c s~ C1l-- cnQJ 

0 $: (9 C1l E 0:: l-<0 
~ cno 

0:::_. .!!1-o ·;:: en C1l c.. 0 Cl..E 0 en roo () en STRATUM DESCRIPTION 
0 0 0 Cl..N \ g 8 ~ g 1-1.0 ..-.,... N 

~ 
CLAY, silty (CL); brown (10YR 4/3), mottled dark I I I I 

gray (10YR4/1 ); medium stiff; moderate to high I I I I 

~ 
plasticity; poorly graded; trace fine gravel; trace I I I I 

-16- ST-7 121 fine grained sand; high dry strength (FILL) 3.21 I I - 92 44 16 28 
I I I I 
I I I I 

~ I I I I 
. I 1 r· 

~ 
I I 
I I 

f-18- H 1-

~ I I 

GRAVEL, sandy (GP); medium dense; wet; well I I 1977.8 
I I ~.:.;~ sorted; poorly graded; gravel is fine, 
I I ·•:ji subangular; sand is coarse grained (FILL). 

·~· 
I I 

~.:.;~ I I 
~20- ·~:ji j I I 1-

-~~~ I I I . .:~t~ SPT-8 0.9 6 
I I I 

5 I I I -~~~ 1.5 6 .. 
I I I I ';··· 9 ·•:ji I I I I lo·~· I I I I 

1--22-
~;.;4 

I H I 1-·~:j lo •• I I I I • ~4 ,; .•. I I I I 
·~:j I I .1 I ~~· .. .. 

~.:.;~ I I I I 

·~:j I I I I 

~ I I I I 
-24-

SHALE; dark gray (N3), mottled yellow brown I 1 I I . 1972.3 
I I I I (10YR 6/6) in places; extremely weak (RO) to 
I I I I very weak (R1 ); fresh to slightly weathered; 
I J I J intermixed little fine to coarse grained sand and 
I I I angular, coarse quartz sand (Heumader Shale) 
I I I 

SPT-9 0.9 5 I I I 
-26- 1.5 10 I 1 I 1-

32 I I I 
I I I 

.I u 
I I I 
I I I 
I I I 

1--28- I I I l 1-
SPT-10 0.7 33 I I I I 

0.7 50/2" Becoming stronger I I I I Lc= 

~ I Ll I 
I I I I N 
I I I I 

I=== I I I I 1966.6 

Notes: WOLFCREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-36dddd Rev. 28 
Log of Boring B-115L 
Sheet 2 of 3 



Surface Level (ft): 1996.31 Easting (ft): 100873.25 
Hole ld: 

Total Drill Depth (ft): 37.8 Northing (ft): 99238.918 
Inclination/Bearing: 90 Datum: Wolf Creek Plant B-115L 

Datum 
Sheet: 3 of 3 

Ul Qi CLASSIFICATION 

Qi c OlQ) .0 Qi Qj .E 0 0.. E ~ 
0.. 

a ?fl. .B? > .....J~ Cf)Cfl 
Straturr ~ ~ Q) :J Q) 0 :5:~ Estimated Za) 0 ~ .....J Q) -~ Q) z > ~a.. .c L.. iii 0 a oo Strength Elev. - (»-:- -o- .5:::2 ...... o~ .r:.- ·-- Ol> ·s·E u;·E 15. 2 c.. C.. Q) (.) 0:: -c co 

-~~ 
-c :;:::;X 0:: ~ E "i5.. Q) m., 

(ksf) (feet) :)c.. <tJQ) Cf)Q) Q) Ill :s:-c 0:- Ill·-
0 $: <!>8J E 0:: l-<0 :.:J.....l a:: .....I ~"0 

~ a... (ij Cflo 0 0...£ Ill 
0 <llo 0 (f) (f) 

STRATUM DESCRIPTION 
0 0 0 Q..N 0 0 0 0 1-0 0 I,() 0 

lO .-- .-- N 

I~ SHALE; dark gray (N3); very weak (R1 ); fresh to I I I I 
i<"i \ slightly weathered; distinct subhorizontal r I I I 1965.8 

I I I laminae; rough core surface (Heumader Shale) 
I 1--1 1?; CR-1 §. 

4f,S 
SHALE; dark gray (N3); extremely weak (RO) to 

~78.7 1 c\.i 5 very weak (R1 ); fresh to slightly weathered; 
I I I 1964.8 I\ indistinct subhorizontallaminae. more distinct r 

"-32- ~ 
in 2-3" zones (Heumader Shale) I I I -I I -

SHALE; medium gray (N4 ); very weak (R1) to ~ I I weak (R2); fresh to slightly weathered; high I I 

~ 
energy deposition with soft sediment 

j I 
deformation; light gray clay balls; CaC03 I I ~ nodules; rough core surface; argillaceous 
(Heumader Shale) I I 

-34- 1:;j 
I I 

1- -I I 
c\.i I I 

I I 
rg I j I 

I I I i<"i 
CR-2 4 

I I I 
'=== ! I I I 1-36- ~ 4-:-1 4.1 

I I I I-
i<"i I I I 

I I I 
~ I H 

I I I ~ 

~ IE I~ LIMESTONE; light gcay (N7); """' (R2); ''""' to I I I 1958.8 
1958.5 

"-38- N slightly weathered; bedding appears 1-
subhorizontal; contact with Heumader shale 
above is sharp, slightly muddy at contact; 
argillaceous (Plattsmouth Limestone) 

-40- -

"-42- r- -

1-44- r- -

Notes: WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-36dddd Rev. 28 
Log of Boring B-115L 
Sheet 3 of 3 



Surface Level (ft): 1998.97 
Total Drill Depth (ft): 34 
Inclination/Bearing: 90 

OlQ) 
0 c. 
_J >-
uf
·- Q) .s:::-c. C. 

'-Q) 
.0 
E ~ 

rJ)rJ) 

i- 0 ~~ 
Q) a ou 
1) 0:: i!i ·9 

Easting (ft): 99761.47 
Northing (ft): 100077 
Datum: Wolf Creek Plant 

Datum 

~ E 
(.')~ 

::1 z 
Q) 
Ci 
E 
Cl) 
(/) 

al li: CD 1---------------------1 
0:: (/) 

~2-

~4-

1-6-

~8-

-10-

SPT-1 

-12-

SPT-2 1.3 
1:5 

~14-~ 

Notes: 

9 
13 
11 

11 
14 
12 

STRATUM DESCRIPTION 

CLAY, sandy (CL)- Fill 

GRAVEL (GP- Fill 

GRAVEL, sandy (GP); damp; light gray (10YR 
7/1 ); medium dense to loose; gravel is 
subangular, fine, average 0.5 inch diameter, up 
to coarse 0.8 inch diameter, generally 
limestone composition with non-natives; very 
fine to medium grained sand; no cohesion; 
poorly graded (FILL). 

Becomes wet in sample 

Groundwater measured at 14.1 ft morning 5/11. 
Hollow stem auger in place to bedrock depth 
left overniaht. 

Hole ld: 

Estimated Straturr ~ 
Strength Elev. 'Eu 

(ksf) (feet) :::>c. 

0 0 0 
:oro 

§§§~ t-
I I I I 
I I I I 
I I I I 
I l I I 
I I I I 
I I I I 
I I I I 
.. II l 

I I I 
I I I 
I I I 
I I I 
I I I 
I I I I I ... 

I I 
I I 

-

-

B-118 

Sheet: 1 of 3 
CLASSIFICATION 

-

-

I H · 1994.0 1--1--+--+--1---+---1 
I I I 
I I I 
I I I 
I I i 
I I I 
I I I 
I 1 I 
I I I 
I I I 
I I 1. 
I I I I 
I I I I 
I I I I 
I 1 I I 

I I I 
I I I 

I- -

I- -

I I J. 1989.0 ~-----.jf---+--1----.j--+--1 
I I I 
I I I 
I I I 
1 I I· 
I I I 
I I I 
LIJ. 
I I 

I I I 
I I 
1 I 
I I 
I I 
J. I 
I I 
I I 
I I 

- -

I- -

WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-36eeee Rev. 28 
Log of Boring 8-118 
Sheet 1 of 3 



Hole ld: 
Surface Level (ft): 1998.97 Easting (ft): 99761.47 
Total Drill Depth (ft): 34 Northing (ft): 100077 B-118 Inclination/Bearing: 90 Datum: Wolf Creek Plant 

Datum 
Sheet: 2 of 3 

Cil .... CLASSIFICATION 
Q) 0) .... 

Qi 
c: O'l Q) .0 Q) 

0) I 0 c.. 
E ~ c.. 

o?f!. ~ 
> ...J ~ en en Straturr ~ ~ Q) :::l i- 0 ~1! Estimated Za) 0 >9 ...J 2 u z :!::0.. :.c Q) Elev. - .... - -o- -~-.c .... Q) a ou Strength O'l> Q)- u~ a. 2 C1J c.. a. Q) > c::: -c: ·co c:Q) _c: ·s·E u;·E +=ix c::: 

~ E a. 0 llJ .• 
(ksf) (feet) ::>c.. "(iii:i) CIJQ) :3":.:i OJ._ cn<l> <1> C1J u f-(0 sc: a: ....I .!!1-o 0 s ;§ (9 C1J E Q) a.. ro cno 0 C.._E: (f) C1J c::: 0 CIJO 0 (f) (f) 

STRATUM DESCRIPTION 
0 0 0 C..N 0 0 0 0 f-g;?~~ 

1;"""'~\- GRAVEL, sandy (GP); damp; light gray (10YR I I I I eC,<>' 
7/1 ); medium dense to loose; gravel is I I I I -~~~t( 

"*t::;:l'"{ SPT-3 0.8 9 subangular, fine, average 0.5 inch diameter, up I I I '• .c -16- ·r:c.·· 1.5 10 to coarse 0.8 inch diameter, generally I j .. l -!'~"'"::,~< 12 limestone composition with non-natives; very I I I ft",~(_: 
I I I :'1 ~ ,,, • - fine to medium grained sand; no cohesion; wc,o' 
I I I .:•b'< poorly graded (FILL). 

;~:C Ti 
.. c,•' I I 
·.~;.< I I 

f-18- ,~o'C j I 1-1,. ~ ' .. c,•' SPT-4 0.8 10 I I ~ .. t.t~ 
I' ;J·.\ 1:5 12 

GRAVEL, with sand and clay (GP-GC); wet; light I I I 1980.5 
15 ";;r"';,~· 

gray (1 OYR 7/1 ); medium dense to loose; I I I ;--: :~·~'--, 
I I I -::-.:n) __ · gravel is subangular, fine, average 0.5 inch 

' ("/ (' 

diameter, up to coarse 0.8 inch diameter, I I I "'(, -... 
I I I .1(1' 

generally limestone composition with .·;.r"'-' 

f-20-
·.·.v Y, 

H I 1-'. '+".;:"'/ 
non-natives; very fine to medium grained sand; 

. :\--..-- 10-15% clay; little cohesion; poorly graded I I I 
; r) 

SPT-5 0.9 10 (FILL). I I I 
;)!~~;~t, I I I 

~ 
1.5 13 

I I I 14 1977.8 
CLAY (Residual Soil); damp; very dark gray I I I 

~ (GLEY 1 3N); stiff to very stiff; indistinct to faint I I I 
1-22- laminations; minor FeO staining along i I I 1-

~ 
lamination breaks; very weak bedrock fabric; I I I 
nonplastic moldable with strong finger I I I 
pressure; poorly graded (Weathered Heumader 

.1 . I . .I. 

~ SPT-6 12 21 Shale) I I I 
1.3 37 I I 

50/3 I I 1975.2 
SHALE; dark gray (N3); extremely weak (RO); '-24- I I I -

~ 
slightly weathered; indistinct to faint I I I 
laminations; undulating, subhorizontal laminae; 

I I "<!" 
slightly fractured; intermittent fine gravel; lower L I energy deposition; rough core surface I I 

~ (Heumader Shale) I I 
Surface diamond bit. Downpressure 200 psi "<!" I I 

f-26- Subhorizontal bedding ,0°, washed out, soft 1 I I -
~ 

interbed at 24.6' I I I CR-1 \9 4.8 Pebble layer at 24.8 ft, 2.5 inch thickness 
"<!" 5 BJ, 0°, bedding infill, soft clay at 25.7' 

I I I 
Jl J. 

Increasing strength, extremely weak (RO) to very I I 
~ L 

weak (R1) I I 1971.4 "<!" SHALE; light gray (N7) to medium gray (N5); I I 
f-28- very weak (R1 ); slightly weathered to fresh; . I 1 I f- -

~ CaC03 nodules; pervasive clay balls; high I I I 
I{) energy deposition; intermittent thin soft clay I I I 

beds along bedding; distinct laminations; I .JI. 
N bivalve shells up to 0.3 inch diame I I I 
..- BJ, 0°, bedding infill, soft clay and fine gravel at I I I .n 

27.6' I I I 

Notes: WOLFCREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-36eeee Rev. 28 
Log of Boring B-118 
Sheet 2 of 3 



Hole ld: 
Surface Level (ft): 1998.97 Easting (ft): 99761.47 
Total Drill Depth (ft): 34 Northing (ft): 100077 B-118 Inclination/Bearing: 90 Datum: Wolf Creek Plant 

Datum 
Sheet: 3 of 3 

(j) ..... CLASSIFICATION 
Q) Q) Q) Qj c: ClQ) .c Q) I 0 c. E ~ c. a ?fl. > ...J >. (J)(J) 

~ ~ Q) ul- ::J 2:3 Estimated Straturr ~ ;>;::::-...J 2 0 ~~ Z<J.i 0 

.r: ·- Q) z 0 ou Strength Elev. ..... - u- .2- ~a.. ..... co .r:::.- Q) ·co Cl> w- ·s·E w·E u~ 0.. 2 c. C. Q) > 0::: -c: 
-~Jj 

-c: :.;:;X 0::: co E a. 0 co.T 
(ksf) (feet) ::>c. CllQJ :3"::J Cll-- IJ)Q) Q) co :S:"E 0 :s: ..... co E u 1-C:O a: ....I .!!lu (§ C9cn Q) a.. ~ IJlo 0 a...s co 0::: C/) roo () C/) 

STRATUM DESCRIPTION 
0 0 0 a..C\1 0 0 0 0 I-0 0 It) 0 

lO .....- ....- N 

~ 
BJ, 0°, bedding infill, soft clay at 28.4' I I I I 

' MB, oo, along bedding at 28.8' I I I 
I I I c:o MB, oo at 29.1' 

MB, oo at 29.3' j I 
SHALE; light gray (N7) to medium gray (N5); I I ...... L= ,..... 

CR-2 5 4.8 very weak (R1 ); slightly weathered to fresh; I I .n 5 5 I I -32- h 
CaC03 nodules; pervasive clay balls; high 

IT . 1966.9 - -
0 energy deposition; intermittent thin soft clay 

I I """ beds along bedding; distinct laminations; .n bivalve shells up to 0.3 inch diame I I 
BJ, 0°, bedding infill, soft clay and fine gravel at j I 

~ 31.4' I I 
("') Limestone bed, 0.8 inch thickness I I 

f-34- Soft clay bed, 0.7 inch thickness I I 1965.0 
LIMESTONE; very light gray (N8); weak (R2); 

fresh to slightly weathered; subhorizontal 
bedding with some thin shaley interbeds; clear 
upper contact with Heumader Shale; slightly 
fractured with minor incipient fracturing; 
argillaceous with thin soft shale (R1-RO) 

'-36- interbeds; bivalve shells (Plattsmouth 1- -
Limestone). 

BJ, 0°, bedding infill, soft clay and fine gravel at 
32.1' 

BJ, 15°, undulatory argillaceous dark gray bed at 
33.4' 

t::nd ot oonng at 34 ffoolow ground surtace 
f-38- 1-

-40- 1-

'-42- I- -

1-44- I- -

Notes: WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-36eeee Rev. 28 
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Surface Level (ft): 1999.1 
Total Drill Depth (ft): 34 
Inclination/Bearing: 90 

OlQ) 
0 0.. 

...J >. 
ul
·- Q) .c-c.. C.. 

Qj 
.0 
E 

<D (i; 
~ ~(/) 
c::. 0 s:~ 
Q) 0 o u 
~ o::: m.~ 

Easting (ft): 99768.24 
Northing (ft): 100027.41 
Datum: Wolf Creek Plant 

Datum 

Hole ld: 

Estimated Straturr ~ 
Strength Elev. :gt; 

B-119 

Sheet: 1 of 3 
CLASSIFICATION 

~ E 
(9~ 

:::J z 
Q) 
c. 
E 
rn 

(j) 
~ b:<Of----------------0::: (j) 

(ksf) (feet) ::> o.. 

000 I-~ 

f-2-

f-4-

f-6-

f-8-

f-10-

f-12-

f--14-lsi 

Notes: 

SPT-1 0.83 
1.5 

SPT-2 0.75 
1.5 

12 
16 
16 

8 
7 
9 

STRATUM DESCRIPTION 

CLAY, sandy (CL)- Fill 

8 g ~ 8 tO.--.-- N 

I I I I 
I I I I 
I I I I 
I l I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I i I I 
I I I 

I I 
I I 
I I 
I I 
I I 
H 
I I 
I I 
I I 
I i 
I I 
I I 

1-

1- -

t-

GRAVEL (GP)- Fill i I I 1992.1 1----1--+--t--1--+---1 
I I I 
I I I 

.. 1 .. 1 .. 1 

I I 
-I-

I I 
I I I 
I i I 
I I I 
I I I 

----;::=-:~:---;--;=:--:------::--:-:------:-:-::-:-:::::---1· .I · L .I. · 1989.1 1-------.;~-+-+-~~-+---1 
GRAVEL, sandy (GP); damp; light gray (10YR I I I 

7/1 ); medium dense to loose; gravel is 1 I I 
subangular, fine, average 0.5 inch diameter, up 1 1 1 
to coarse 0.8 inch diameter, generally · 1 · 1· ·1· 
limestone composition with non-natives; very I 1 1 
fine to medium grained sand; no cohesion; 1 I I 
poorly graded (FILL). .I J1 

I I I I 
I I I I 

Becomes moist to wet in sample 

I I I I 
I I I l 
I I I I 
I I I I 
IJIJ. 
I I I I 
I I I I 
I I I I 

1- -

1- -
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Surface Level (ft): 1999.1 
Total Drill Depth (ft): 34 
Inclination/Bearing: 90 

rnGl 
0 0.. 
_J >-
ul
·- Gl .r::o..O.. 

..... 
Gl ..c 
E 
::J z 
Gl 

(5_ 

c:; 
Gl 

~ 

~ 
VlVl 

0 ~~ 0 ou 
o::: m.~ 

Easting (ft): 99768.24 
Northing (ft): 100027.41 
Datum: Wolf Creek Plant 

Datum 

Hole ld: 

Estimated Straturr ~ 
Strength Elev. ·Eo 

B-119 

Sheet: 2 of 3 
CLASSIFICATION 

~ E 
(9~ E 

ro 
(/) 

u 
Gl 

0::: b:<DI------------------
(ksf) (feet) ::> o.. 

ro 
0 

-16-

-18-

1-20-

1-22-

1-24-

---26-

1-28-

Notes: 

SPT-3 0.83 
1.5 

SPT-4 0.83 
1.5 

SPT-5 0.83 
1.5 

SPT-6 

CR-1 

1 
1-:-3 

45.9 4.6 
5 

(j) 

10 
9 
7 

STRATUM DESCRIPTION 

Groundwater measured at 14.4 ft morning 5/11. 
Hole completed and casing left in hole 
overnight. 

GRAVEL, sandy (GP); damp; light gray (10YR 
7/1 ); medium dense to loose; gravel is 
subangular, fine, average 0.5 inch diameter, up 
to coarse 0.8 inch diameter, generally 
limestone composition with non-natives; very 
fine to medium grained sand; no cohesion; 
poorly graded (FILL). 

I I I I 
I I I 
I I I 
I j I 
I I 
I I 
I I 

I 
I 
I 
j 

1-

- -

- -Well sorted, medium to fine grained sand top of 
13 sample, called slough. Brought into sample 1 ~ \ from water table hydrostatic pressure. r 

I 
I I 1980.6 1--+--1--+--1--+-----1 

6 
10 
10 

8 
46 

50/3 

GRAVEL, with sand and clay (GP-GC); wet; light 
gray ( 1 OYR 7/1 ); medium dense to loose; 
gravel is subangular, fine, average 0.5 inch 
diameter, up to coarse 0.8 inch diameter, 
generally limestone composition with 
non-natives; very fine to medium grained sand; 
10-15% clay; some cohesion; moderately 
graded (FILL). 

I I 
I I 
I I I 
I I I 
j I I 
I I I 
I I I 
I I I 

I I i I 
I I I I 

I- -

I I I I 1977.3 t---l--+-+--l--+----1 
CLA Y (Residual Soil); damp; very dark gray · 1 j 1 I· t-

(GLEY 1 3N); stiff to very stiff; indistinct to faint 1 1 1 1 
laminations; minor FeO staining along 1 1 1 1 
lamination breaks; very weak bedrock fabric; . 1 .. 1 1 1 
non plastic moldable with strong finger 1 1 1 

l pressure; poorly graded; contact to Shale is _ 1 1 1 

1 
gradual over 1 foot (Weathered Heumader I 1 1 1 

,_§~~~----------------' I I 
SHALE; dark gray (N3) to medium dark gray I I 

(N4); extremely weak (RO); slightly weathered; I I 
faint, subhorizontal laminations; argillaceous; J .I 
minor FeO staining; slightly fractured; rough I I 
core surface (Heumader Shale) I I 

Surface diamond bit. Down pressure 300 psi I I 
BJ, 0°, bedding infill, soft clay, subhorizontal, 1 I 1· 

undulatory at 25.0' I I I 
BJ, 0°, bedding infill, soft clay, subhorizontal, I I I 

undulatory at 26.4' . J. I .I . 
I I I 
I I I 

-

1975.6 1-- ------1-- --

I-

I-

BJ, 0°, bedding infill, soft clay, subhorizontal, 
, undulatory at 27.3' 

SHALE; light gray (N7) to medium gray (N5); 
very weak (R1 ); slightly weathered to fresh; 
CaC03 nodules; pervasive clay balls; high 
energy deposition; intermittent thin soft clay 
beds along bedding; distinct laminations; 
bivalve shells up to 0.3 inch diameter 
(Heumader Shale) 

r I I I 
· 1·1 I l 

1971.3 1---+--+-+-+--1----1 
I-

I I I I 
I I I I 
J J. I J. 
I I I I 
I I I I 
I I I I 

WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-36ffff Ref. 28 
Log of Boring B-119 
Sheet 2 of 3 



Hole ld: 
Surface Level (ft): 1999.1 Easting (ft): 99768.24 
Total Drill Depth (ft): 34 Northing (ft): 100027.41 

B-119 Inclination/Bearing: 90 Datum: Wolf Creek Plant 
Datum 

Sheet: 3 of 3 
(j) ..... CLASSIFICATION 

Q) Q5 ..... 
Qi c: OlQ) .c Q) 

Q5 .E 0 0.. E .l!? 0.. a ?fl. .l!? > ...J >- rnrn StratuJT ~ :::R Q) ul- ::J i- 0 ~1! Estimated Zaj 0 ~ ...J Q) z ..... - .2 .... :!::0.. ·- Q) Elev. - -o-.c (ij ro .c- Q) a ou Strength OJ> Q)- u~ c. c.. C.. Q) > 0:: 03.~ ·co c:Ql _c: ·s·E u;·E :Px ro 0:: co E a. 0 (ksf) (feet) =>c.. COQl r/)Q) Q) "(ii(/) S:"E :3":.J CO·-
0 s: ..... co E u I-CO a:: ....I .!!1-o ;§ (9(/) Q) c.. ro rno 0 c...s co 0:: (f) 0 coo () (f) 

STRATUM DESCRIPTION 
0 0 0 C..N 0000 1-0 0 tn 0 

1.0 .--.,... N I\ RF, 20°, across bedding at 27.8' r I I I I 1968.9 
~ BJ, 0°, bedding infill, soft clay, subhorizontal, I I I I 

(") undulatory at 30.1 o I I I I 
SHALE; medium gray (N5); very weak (R1) to I j I I 

C1> extremely weak (RO); slightly weathered to I I I I 
'<!" CR-2 ~ 5 I I I Cri 5 .., fresh; CaC03 nodules; fine gravel clasts r I I I 1967.4 

f--32- average 0.3 inch diameter, up to 0.7 inch I 1.1. -
...... diameter; swelling clay beds in core (Heumader 

I I I ...... Shale) .0 
1MB, oo, along bedding at 30.4° I I I 

I I I 

~ 
LIMESTONE; very light gray (N8) to light gray I I I (N7); weak (R2); fresh; argillaceous with very 

I I I (") thin soft shale (R1-RO) interbeds; bivalve I I I f--34- shells; slightly fractured, minor incipient 1965.1 
fracturing; subhorizontal, undulatory bedding, 
0.2 inch amplitude; clear, sharp upper contact 
with shale; subhorizontal bedding with some 
thin shaley interbeds; clear upper contact with 
Heumader Shale; upper 7 inches is more 
argillaceous and shaley at contact; 

f--36- (Plattsmouth Limestone). 1-
BJ, 0°, bedding infill, soft clay at contact at 31.7' 
t:na or oonng at 34 ft below ground surface 

f--38- t- -

'f--40- 1-
0 

! 

I 
I 

: f--42- 1- -

0 

I 

i 1-44- 1- -
: 

I Notes: WOLFCREEK 
0 UPDATED SAFETY ANALYSIS REPORT 
0 
0 

i Figure 2.5-36ffff Rev. 28 
I 

0 Log of Boring B-119 
i Sheet 3 of 3 
0 



Mudline Level (ft): 1975.03 
Total Drill Depth (ft): 37.8 
Inclination/Bearing: 90 

(i) .... 
<ll Q5 Q; Qj c: Ol<ll .0 Q5 .E 0 a. E ~ a. 

~ 
> _J >-

"'"' <ll ~ ul- ::J c:; 0 ~~ _J <ll ·- <ll z .c Q; ro .c - <ll a ou c.. a. a. <ll > ~ iii ·9 <ll ro ~ ro E 0.. 0 
0 s .._ ro E u l-<0 ·;:: <Den ro <ll c... 0 en ~ en 

1--2-

1-4-

1-6-

1--8-

1--10-

,_14-

Notes: 

Easting (ft): 101964.08 
Northing (ft): 99646.05 
Datum: Wolf Creek Plant 

Datum 

STRATUM DESCRIPTION 

Depth to Mudline below platform deck surface is 
16.2 ft. 

Estimated Stratum 
Strength Elev. 

(ksf) (feet) 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I Tl 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

'1'1''1'1' 
I I I I 
I I I I 
I I I I 
I I I I 
I I I 
I I I .... T1 

I I 
I I 
I I 
I I 
I I 
1 . .1.. 
I I 
I I 
I I 
I I 

I I I 
I I I I 

.1 .. 111. 
I I I I 
I I I I 
I I I I 
1·1 I I 
I I I I 
I I I I 

.. I.JLI 
I I I 
I I I 
I I I 
I 1 I 
I I I 
I I I 
I J I 
I I I 
I I I 
I I I 

Hole ld: 

B-120 

. Sheet: 1 of 3 
CLASSIFICATION 

1-

-

I-

I-

I-

I-

WOLF CREEK 

-

-

-

-

-

-
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Hole ld: 
Mudline Level (ft): 1975.03 Easting (ft): 101964.08 
Total Drill Depth (ft): 37.8 Northing (ft): 99646.05 B-120 Inclination/Bearing: 90 Datum: Wolf Creek Plant 

Datum 
Sheet: 2 of 3 

.... CLASSIFICATION en Q) Q) Q; Qi c Cl Q) .c Q) I 0 0. E ~ 0. a ?fl. ~ 
> ...J ~ en en Stratum § ?f?. Q) :::l i6 Estimated >9 ...J Q) (,) z 0 ~~ z - .... - -~-+-' ;4.:(l_ .J:: E Q) Elev. ~ 

Q) -o~ Q; -ro Q) a 0(.) Strength Cl> Q)~ u~ 0.. "C. Q) 
in-~ ·-- ~c ·s·E u;·E -ro 0:: 0. 

"C. 
> 0:: (feet) 

cu cOl (1)Q) ~X 
Q) ~ E 0 (ksf) :::Jo. "(ii(/) s"E :3":.J t1l·- enOl 
0 s (0 E (,) l-<0 a:::...J .!ll-o ·;:: <.9 Q) c.. ~ cno 0 C..E 0 en (0 0:: en "'a () en STRATUM DESCRIPTION 

0 0 0 C..N 0 0 0 0 1-0 0 ll) 0 
lO ..-- ....- N 

Depth to Mudline below platform deck surface is I I I I 

16.2 ft. I I I I 
I I I I 

-16- I I I - ---------------------- I I I 1975.0 -- -- ---- -- --Limestone Riprap - Fill 
I I I 
I I I 
I I I 
I I I 
I I I 

-18- IH ~ -
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

1-20- j I I- -
I I 
I I I 
I I I 1970.2 1-- -- ----1-- --

~ 
- CLAY(Ci[With-graveFoliVe(5Y 4M); very soft;"- . I I I 

matrix moderate plasticity; gravel is 10-20%, I I I 
SPT-1 0.6 0 fine up to 0.3 inch diameter; moist to damp; I I I 

1-22- 1.5 0 moderate dry strength; poorly graded (FILL) H I I- -

~ 0 SPT = Weight of Hammer at 21.0' I I I 
I I I 

~ .. 1. II .1. 
I I I I 
I I I I 

~ I I I 
~24-

Increasing gravel content and diameter up to 0. 7 
j I I - -

~ inches I I I 
ST-2 1.5 I I I 2 

1 .. 1 J 

~ I I I 

PP = 3.1 tsf 
I I I 

~ I I I 
-26- I I I I - -

I I I 

~ I I I 
ST-3 1 .. 1 .J I . 

~ 2 I I I 
I I I 
I I I 

~28- ~ PP = 1.7 tsf I 1 I 1-127 23 -
I I I 

~ 
I I I 

---------------------· LL I . 1962.2 t--- -- ----1-- f---

~ 
I I I I 

ST-4 1.3 I I I I 
2 I I I I 

Notes: WOLFCREEK 
UPDATED SAFETY ANALYSIS REPORT 
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Hole ld: 
Mudline Level (ft): 1975.03 Easting (ft): 101964.08 
Total Drill Depth (ft): 37.8 Northing (ft): 99646.05 B-120 Inclination/Bearing: 90 Datum: Wolf Creek Plant 

Datum 
Sheet: 3 of 3 

Q; CLASSIFICATION (f) Q) Q; Qj c::: O'lQ) .a Q) .E 0 0.. E ~ 0.. o* ~ 
> .....J~ (f) (f) Straturr ~ :{2. Q) :::l 

~ 0 ~~ Estimated ZQ) 0 
~ .....J 2 _s,? Q) z ..... - _s,?_ .r: Elev. - -o-..... 

(ll .s:::- Q) a ou Strength ·-- Ol> Q)- ·s·E lii.E u~ 0.. ~ c.. C.. Q) > a::: -c::: c:::u c:::.Q1 -c::: :.;:;X 
Q) a::: ~ E a. 0 ro., 

(ksf) (feet) ::>c.. (OQ) 3:.J <0-- (f)Q) 
0 ~ E u I-CO "iii (f) ~"E c:::.....J ~"0 ;§ (.9~ Q) c... ~ <no 0 C....f: (ll a::: mo () (/) (/) 

STRATUM DESCRIPTION 
0 0 0 C...N 0 0 0 0 1-0 0 l() 0 II).-.- N 

~· 
CLAY (CL), with gravel and sand (Residual Soil); I I I I 

damp to moist; olive gray (5Y 4/2); stiff; CaC03 I I I I 
nodules; very weak bedrock fabric; indistinct I I I I 

~ laminations; medium grained sand; fine, I I I I 
angular to subangular gravel, limestone I I I I 

~ 
composition, up to 0.2 inch diameter; minor I I I I 

~32- SPT-5 u 6 FeO staining along lamination breaks; I I I -I Tl 1-
1.5 8 moderately graded (Weathered Heumader 

I I I 15 Shale) 

IYP = 1.5tsf r I I I 1958.4 
1'-- Unable to advance past 32.75' w/casing HI 
0 advancer, switch to coring I I I f..N 

LIMESTONE; light gray (N?); weak (R2); fresh; I I I 
I I I ~34-

"<t 
dark gray shaley interbeds (R1-R2), undulatory 

IT 1- -
"<"" bedding with 0.5 inch amplitude argillaceous 

I I f-N with very thin soft shale (R1-RO) interbeds; 
pervasive bivalve and mollusk shells; I I I 

N moderately to slightly fractured, minor incipient I H 
N CR-1 ~ 4.5 fracturing at subvertical inclination; bedding is I I I f-N 5 subhorizontal and undulatory; soft interbeds of I I I 

1-36- brown shale in upper 2.8 ft and dark gray shale I I I 1- -co I I I "<t in lower 2.2 ft; generally low energy deposition 
f-N with intermittent high energy zones; I I I 

argillaceous with random fine clasts I I I I 
L() (Plattsmouth Limestone). I I I I 
"<"" I I I I f-<Vi Surface diamond Downpressure 300 psi 

I I I I 1-1 BJ, soft brown shale (RO) interbed, between 1953.4 
1-38- 33.1' to 33.3' 1- .-

RF, 10°, stepped, open at 33.7' 
BJ, oo, open, fresh, subhorizontal at 33.9' 
BJ, BJ, in shaley (R1) interbed 
BJ, soft brown shale (RO) interbed, between 

35.4' and 35.5' 

~40-
BJ, soft dark gray shale (RO) interbed, between 

35.8' and 36.0' - -
BJ, soft dark gray shale (RO) interbed, between 

36.3' and 36.4' 
BJ, 0°, in shaley (R1) interbed, subhorizontal at 

36.8' 
end ot oonng at 37.8 ffDefow decK surtace and 

21.6 ft below mudline 
1-42- 1-

1-44- 1-

Notes: WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 
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Hole ld: 
Mudline Level (ft): 1975.1 Easting (ft): 101973.43 
Total Drill Depth (ft): 39 Northing (ft): 99672.5 B-121 
I ncli nation/Bearing: 90 Datum: Wolf Creek Plant 

Datum 
Sheet: 1 of 3 

(i) ..... CLASSIFICATION 
Q) Q) ..... 

Qj c: OlQ) .c Q) Q) -E 0 a. E ~ a. 
ci~ ~ 

> _J~ tlltll Straturr ~ ;!<_ Q) ~ :::J c:; ~~ Estimated ~ _J .!::1 Q) Cl Za) 0 
.r:." Q) z 

Elev. ..... . .~ ...... ~a.. Q; -ro J::.- Q) 0 ou Strength - rn> Q)- -o- u~ --- ·s·E u;·E c. a. a. Q) > -c: c:u -c: +=ix 0::: 0::: QJ.T (feet) -~~ CI]Q) Q) -ro ro E a. 0 (ksf) ::Ja. s:-c 3::J ro-- tf)Q) 
Cl s: ..._ ro E u l-<0 a:::_J .!ll-o ~ <.9en Q) a. ~ tllo 0 O.E Cl ro 0::: en 0 0 0 roo () en STRATUM DESCRIPTION 0 0 0 0 1- O.N 

~ 0 1.0 0 
~ ~ N 

Depth to Mudline below platform deck surface is I I I I 

16.2 ft. I I 
I I 
1·1 
I I 
I I 

-2- I I - -i I 
I I 

I I I 
I j 1·1 
I I I I 
I I I I 

'-4- I I I - -I i 
I I 
I I 
I I 
I I 
I I 

"---6- I I 1- -I I I 
I I I 
I I I 
I I I I 
I I I I 
I I I I 

"---8- .. I J .1. J 1- -I I 
I I 
I I 
I I 
I I 
I I 

-10- l I - -
I I 

I I I 
I I I 
I I I 
I I I 
I I I 

"---12- .. J .I J. 1-
I I I 
I I I 
I I I 
1 I l 
I I I 
I I I 

"---14- J I J 1-
I I I 
I I I 
I I I 

Notes: WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-36hhhh Rev. 28 
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Mudline Level (ft): 1975.1 Easting (ft): 101973.43 
Northing (ft): 99672.5 

Hole ld: 

Total Drill Depth (ft): 39 

Inclination/Bearing: 90 Datum: Wolf Creek Plant 
Datum 

B-121 

-16-

f-18-

f-20-

f-22-

f-24-

OlQ) 
0 c. 

...J >-
ul
·- Q) .r. -a. C. 
ro E .._ ro 
(.9(/) 

.... 
Q) 
.n 
E 
:::l z 
Q) c.. 
E 
ro 

(f) 

Q) (i; 
~ a. en en i- 0 :s:~ 
Q) a .Qg 6 0::: fil ., 

al b::<OI----------------
0::: (f) 

STRATUM DESCRIPTION 

Depth to Mudline below platform deck surface is 
16.2 ft. 

Estimated Stratum ~ 
Strength Elev. :gt; 

(ksf) (feet) ::>a. 

I I I I 
I I I I 
I I I I 

(ij 
0 
I-

Sheet: 2 of 3 
CLASSIFICATION 

I l I 1- -
---------------------- 1 1 1 1975.1 1-- -- ------ --

Limestone Riprap - Fill 
1 1 1 
I I I 
liT 
I I I 
I I I 
I l I t- -

I I I 
I I I 
I I I I 
li 
I I 
I I 
j I I- -
I I 
I I 
I I 

CLAY (CL), with sand; damp; olive (5Y 4/3), · 1 ·I · · 1970·3 1-- -- ----I-- --

~ mottled gray (Giey 1 6N); stiff to very stiff; faint I I 
~ undulating laminations; sand is very fine I I 
~ SPT -1 0. 9 3 grained; moderate plasticity; poorly graded · I· · I I- -
V~~ /~ 1.5 12 (Lacustrine Clay) 1

1 
1
1 ~ 14 PP>4.5tsf 

~ ~:: % Intermittent gravel clast, up to 0.6 diameter I I I 

% :~: I- -~%'/ // 3-inch interbed of dark yellowish brown ( 1 OYR 
1
1 

1
1 1

1 % SPT-2 12 8 4/4) CLAY, medium stiff to stiff 

~ 1.5 g iii I 

~ Ill 
~ 11. 11. 11. 1- -~ Interbeds of medium stiff CLAY and stiff CLAY 

! f-26-

~ SPT-3 1d 7 i H 
~ 1.5 1~ I I I 

~ --------------------- i i i 19627 :_ -- ----~- -~ ~ I Lll 
r;;// :/~/ I I I I 

/ , SP1-4 1.3 PP > 4.5 tsf I I I I 

' 
: f-28-

/:~ 1:3 I I I I 
!~-~~~~LL---~~~-L--~------------------------------~--~~~--L---~~--~--L-~--~ 
I Notes: WOLF CREEK 

UPDATED SAFETY ANALYSIS REPORT 
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Hole ld: 
Mudline Level (ft): 1975.1 Easting (ft): 101973.43 
Total Drill Depth (ft): 39 Northing (ft): 99672.5 B-121 
Inclination/Bearing: 90 Datum: Wolf Creek Plant 

Datum 
Sheet: 3 of 3 

Vl CLASSIFICATION Q) Q) Q) 
Qi 

c O'lQ) ..0 Q) .E 0 c.. E .2? c.. 
o?f!. .2? > _J >- en en Straturr ~ ~ Ql (.)I- :::J c:; 0 ~1! Estimated Z<Ji 0 ~ _J 2 z .~ ....... :!::::0.. .c ·- Ql Elev. - cv-=- -c-Q) ..c:- Ql 0 0(.) Strength cn> u~ a. C1l c.. C.. Ql > 0:: -c "2't5 cQl -c ·s·E u.;·E :.;:;x rn 0:: ro E a. 0 m., 

(ksf) (feet) ~c.. ·u;w roQl 3:.:J Cll·- cnQl Ql sc 0 s .... C1l E (.) l-<0 o:::_J ..!11-c 
~ (9(/) Ql ll. ~ cno 0 ll.E C1l 0:: roo () (/) (/) 

STRATUM DESCRIPTION 
0 0 0 ll.N 0 0 0 0 I-0 0 1.0 0 

l() ........ C\1 

0 4~ CLAY (CL), sandy (Residual Soil); damp; olive I I I I 
/% gray (5Y 5/2); very stiff to hard; CaC03 I I I I 
/~ 50/4 

nodules; very weak bedrock fabric; indistinct to I I I I ;u;: 
faint laminations; fine grained sand; fine, ·l·j I I /« 

I I I I ~,/ 5-10% fine gravel; matrix is low to moderate 

~ plasticity with strong finger pressure I I I I 
(Weathered Heumader Shale) I I I I --32- % SPT-5 u 16 Comparable composition with increased gravel IT r· I -

1.5 16 I I I I /;% 18 content up to 20%, mostly fine with few angular 
/~ gravel up to 0.7 inch diameter; becoming stiff to I I I I // 

// ~ very stiff I I I I 

~ I I I I 
Driller reports hard drilling at 33.3' I I I 

-34-
% SPT-6 0 50/2 I I I 1957.3 

o-:-2 LIMESTONE; very light gray (N8) to light gray li I 
~ (N7); weak (R2); slightly weathered to fresh; I I I 

N bivalve and mollusk shells throughout with I I I 
discrete beds of increased content; slightly HI 

co fractured, minor incipient fracturing; bedding is I I 
"'" subhorizontal and undulatory; soft interbeds of I I N 

1-36- brown shale in upper 1 ft and dark gray shale in I I I- -
lower 4 ft; generally low energy deposition with I IT 

~ CR-1 4.7 453 intermittent thin high energy zones; intermittent I I I 
N 5 0.2-0.5 inch dark gray shaleY. interbeds I I I 

(R1-R2) imply subhorizontal to 15 degree I I I 

~ undulating bedding; argillaceous (Plattsmouth I I I 
M Limestone). I I I 

1-38- Surface diamond bit, downpressure 300 psi .. I .. 1. I I-
MB, oo at 34.6' I I I 

~ BJ, 10°, soft brown shale (RO) interbed at 34.8' I I I 
M BJ, 0°, open, fresh, top of shale interbed at 37.1' I I I 

ll BJ, 0°, soft dark gray shale (RO) interbed at 37.2' 1952.3 
BJ, 0°, soft dark gray shale (RO) interbed at 37.8' 
BJ, oo, base of dark gray shaley interbed (R1) at 

,_40- 1 38.4' I-
End of bonng cif3!r tt below deck surface and 

22.8 ft below mudline 

"--42- I-

'-44- t- -

Notes: WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 
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Mudline Level (ft): 1981.76 Easting (ft): 101968.77 Hole ld: 

Total Drill Depth (ft): 38.3 Northing (ft): 99642.7 
I ncl i nation/Bearing: 90 Datum: Wolf Creek Plant B-122 

Datum 
Sheet: 1 of 3 

(j) (i) CLASSIFICATION 

a; Qi c OlQ) .0 a; (i) .E 0 c.. E ~ c.. 
~ 

> ....J >- (/)(/) § o?f!. Q) ~ ul- :::J c:; :s:~ Estimated Straturr ~ ~ ....J Q) z 0 Za) 0 .c ·- Q) a Elev. ~ .... - u~ .~ ........ :!:C.. .... -ro .c- Q) ou Strength Ol> Q)~ u~ c.. 2 0::: c.. C.. Q) > 0::: co-~ ·co cQl ~c ·s·E u;·E :.t=:x ro E a.. 0 (ksf) (feet) (llQ) Q) <ll :Jc.. "iiii:i5 s:c: 3::J £::J (/)Q) 
0 s .... <ll E u l-<0 ..!llu ~ C)(/) <ll 

Q) a... ""iii (/)0 0 a....s 0 0::: (/) 0 roo 0 (/) STRATUM DESCRIPTION o888 Q..N 0 0 L/) 0 1-I[),.....,... N 

Depth to Mudline below platform deck surface is I I I I 

17.0 ft. I I I I 
I I I I 

··I j I · 
I I I 
I I I 

f-2- I I I -I I I 1-
I I I 
I I I 
I j I 
I I I 
I I I I 

f-4- I I I I -.I . I I I 1-

I I I I 
I I I I 

. j I I I 
I I I I 
I I I I 

f-6- I I I I 
t- -I I I ( 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

f-8- I .1. I I 
t- -

I I I I 
I I I I 
I I I I 
I I I I 

; I I I I 
I I I I I : 

.. 1 I I J. 'f-10- - -
' I I I 

I I I 
! I I I 

1 I 
I I 

i I I I 

:-12- j I. - -
I I 
I I 

' I I 
I 1 I 

I I I I 
I I I 

; f-14- I u -
! I I I 

I I I 

! I I I 

! Notes: WOLF CREEK 
' UPDATED SAFETY ANALYSIS REPORT 
' I 
i Figure 2.5-36iiii Rev. 28 ! 

' Log of Boring B-122 
i Sheet 1 of 3 



Mudline Level (ft): 1981.76 Easting (ft): 101968.77 
Hole ld: 

Total Drill Depth (ft): 38.3 Northing (ft): 99642.7 
B-122 Inclination/Bearing: 90 Datum: Wolf Creek Plant 

Datum 
Sheet: 2 of 3 

en Qj CLASSIFICATION 
Q) '-

Qi 
c ClQ) .0 Q) Q) .E 0 c. E ~ c. 

ocft. ~ 
> ....J >- en en Stratum ~ <f. Q) ul- :J 23 0 s:i! Estimated Za) ~ ....J 

"* 
z '- - .S:2- ~a_ .c '- ·- Q) Q) a ou Strength Elev. - OJ> Q)- -o- u~ .s:::- ·-- ·s·E u;·E a. 2 c. C. Q) > a::: in .!j' cu cOl -c :;:;X a::: ~ E c. 0 (ksf) (feet) :::Jc. 'CiiC/5 

(llQ) :.§":.:i Cll-- enOl Q) ro u l-<0 ~c: c::....J .l!!-o 0 ~ ~ (9~ 
E Q) Q. Cii cno 0 n._c: ro a::: en 0 roo () en STRATUM DESCRIPTION 

0 0 0 Q.N g 8 g 8 I-!,{) ..... .,... N 

Depth to Mudline below platform deck surface is I I I I 
17.0 ft. I I 

I I 
,_16- .j .. l 1- -

I I 
I I 
I I 1981.8 -- I-- 1---- LimesToneRiprap =-Fill----------- · IT r-- ----
I I 
I I 

"---18- j I 1- -
I I 

Advancing thru rip rap. Casing advanced with I I 
roller bit I I I 

I I .I. 

I I I 
I I I 

1-20-
Driller able to push casing without rotation about 

. j I I t-
I I I 

I 
_ ..§. ~c!!_e~ ~o~n~nll. ~o!:!! ~~ ~ ~:§.' ____ I I I 1978.2 r-- -- ---- I-- 1---

SPT-1 0.5 4 SAND, gravelly; loose; moist; graded medium I I I 1.5 5 grained sand to fine gravel from top to bottom I I I 1 of sampler; subangular grains; limestone and I I I 
non-natives composition; poorly consolidated; I I I 

1-22- l no fines; non plastic; gravel is angular to r I I I . 1976.9 1=- -- ----1-- 1---: 

~ 
I subangular, mostly limestone; well graded I I I I 
I (FILL) I I I I 
12" gravel lodged in SPT shoe. Possibly blocked I I .1 I 

~ SPT-2 0.3 0 1_m~r~r~c~~ry- ____________ I I I I 
1.5 1 CLAY (CL); damp; olive (5Y 4/4), mottled grey I I I 

~ 
2 (GLEY 1 5N); very soft to soft; moderat~ly I I I I 

"---24- plastic; 5-10% fine gravel of non-natives; I I I 1-
5-10% sand; poorly graded; high dry strength I I I 

~ (FILL) I I I 
SPT sample recovered with weight of hammer at .. 1 .. 1 J 

~ 
23' I I I 

No sample collected in S3 Shelby. 2 ft I I I 
penetration. 4" collected by pushing SPT I I I 

"---26- ~ ST-3 1:} sampler I I I I 1- -
I I I I 

~ I I I I 
.. 1 u J 

I I I I 

~ I I I I 
I I I I 

"---28-

~ Refusal with Shelby at 11 inches 111 I 1- -
I I I I 

ST-4 0 I I I I 

~ 
2 PP = 3.25 tsf IU J. 

I I I I 
--------------------- I I I I 1969.2 r-- -- ----I-- --

I I I I 

Notes: WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 
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Hole ld: 
Mudline Level (ft): 1981.76 Easting (ft): 101968.77 
Total Drill Depth (ft): 38.3 Northing (ft): 99642.7 B-122 Inclination/Bearing: 90 Datum: Wolf Creek Plant 

Datum 
Sheet: 3 of 3 

VI Q; CLASSIFICATION 

Qi 
r::: O'lQ) .c (j) Q; 

(j) I 0 a. E ~ a. a ?ft. > ...J >. (/)(/) ~ ~ Q) ul- :::J c;; Estimated Straturr ~ ~ ...J 2 0 ~~ ZQ) 0 

.c. ·- Q) z 
Elev. ~ 

.._ - -c~ .2 .... :!:0.. Q; Cll .c. - Q) 0 ou Strength ·cu 01> Q)~ ·s·E c;;·E u~ a. a_ a. Q) > 0:: as·~ r:::.!l1 ~r::: ;;X ro 0:: ro E c.. 0 (ksf) (feet) ::>a. CI)Q) (/)Q) Q) ·u;U) :s:c: 0:- Cll·-
0 s .._ Cll E u l-<0 :.:J....l a::...J .!ll-c ;§ c:>U) Q) a.. ~ <llo 0 O...E; Cll 0:: roo () U) U) 

STRATUM DESCRIPTION 
0 0 0 O..N 0 0 0 0 I-0 0 I.() 0 tn .-- .-- N 

~ 
CLAY (CL), with gravel (Residual Soil); damp to I I I I 

moist; olive gray (5Y 4/2); stiff; CaC03 I I I 
nodules; very weak bedrock fabric; indistinct to I I I 

~ faint laminations; fine, subangular to angular I I 
SPT-5 0.6 2 gravel of limestone composition; trace medium I I 

~ 
1.5 3 grained sand; some FeO staining (Weathered I I 

3 
Heumader Shale) I I -32-

II -

~ 
Comparable composition with increased gravel 

content up to 20%, mostly fine with few angular I I 
gravel up to 0.7 inch diameter; becoming stiff to I I 

SPT-6 0.3 50/3 very stiff I I 

0.3 ..., Very slow advance thru clay w/ roller bit. Driller r I I 1965.5 
en reports much harder at 32.5' I I 
0 

I I f--34- 1-N No penetration, high ping w/ SPT, jumping. 1-
Switch to coring. I i 

Surface diamond bit. Down pressure 300 psi. I I 
ll) 

I I 
~ Milky white water return 

LIMESTONE; light gray (N7); weak (R2); slightly I I I 

weathered to fresh; pervasive bivalve and I I I 
N mollusk shells; intermittent 0.2-0.5 inch dark I I I 
0 CR-1 4.7 \2 I I I f--36- 1-N 5 gray shaley interbeds (R1-R2), dark gray .. 

li 1-
undulatory, subhorizontal to up to 20 degree 

I I C') inclination; slightly to moderately fractured, 
I I N minor incipient fracturing; bedding is 1-M subhorizontal and undulatory with up to 0.3 H 

inch amplitude; soft interbeds of dark gray I I 
0 I I C') shale (RO) up to 1.5 inch thick; argillaceous 

I I 1--38- ,;f with random fine clasts; generally low energy I-
deposition with intermittent thin high energy I I I 1960.5 
zones and soft sediment deformation 
(Plattsmouth Limestone). 

RF, closed at 33. 7' 
RF, 15°, stepped, partial bedding, Fat 33.8' 

f--40-
RF, 0°, stepped, partially along bedding at 34.4' 
BJ, open, Fat 34.6' -
BJ, open, F, along shaly interbed at 34.7' 
Shale interbed RO, between 35.6' and 35.8' 

- Shale interbed RO, between 36.2' and 36.3' 
BJ, undulating, shaley interbed (R1 - R2) at 37.2' 
BJ, open, F, undulatory at 37.7' 
MB, at 38.2' 

f--42- t:nd of bonng at 38.3 tt below deck surface and -
21.3 ft below mudline 

f--44- I- -

Notes: WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 
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Mudline Level (ft): 1972.67 
Total Drill Depth (ft): 38.2 
Inclination/Bearing: 90 

Cil Qj Q) '-
Qi 

c: 
8' 

Q) .0 Q) Q) .E c.. E ~ c.. 
~ 

> ...J ~ en en Q) ~ :::J i-...J 2 (.) Q) z 0 ~~ ..c: '- ctl E a. Q) 0 0(.) a. 2 0:: c.. Q) > 0:: m.~ Q) ctl ~ E a. 0 
0 s: ctl E (.) I-CO =t: <.9 Q) 0... 

0 
C/) ctl 0:: C/) C/) 

-2-

'-4-

f-6-

f-8-

'-10-

"--12-

'-14-

Notes: 

Easting (ft): 101976.24 
Northing (ft): 99648.7 
Datum: Wolf Creek Plant 

Datum 

STRATUM DESCRIPTION 

Depth to Mudline below platform deck surface is 
18.8 ft. 

Hole ld: 

Estimated Straturr ~ 
Strength Elev. ·c:n 

(ksf) (feet) :l c.. 

0 0 0 
0 0 0 0 
0 0 1.() 0 
1.().,... .- N 

I I I I 
I I I 
I I I 
1-j I 

I I 
I I 
I I 
li 
I I 
I I 
I I I 
I I I 
I I I 
I I I 

I I i I 
I I I I 
I I I I 
IHI 
I I I I 
I I I I 
I I I I 
IT il 

I I I 
I I I 
I I I 
I I I 
I I I 

.. 1 .. 1.1 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
UJ. 
I I I 
I I I 
I I I 

I I I I 
I I I I 
I I I I 

.I U J. 
I I I 
I I I 
I I I 
I I l 
I I I 
I I I 

.U J. 
I I I 
I I I 
I I I 

ro 
0 
I-

-

-

I-

I-

B-123 

Sheet: 1 of 3 
CLASSIFICATION 

WOLF CREEK 

-

-

-

-

-

-
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Mudline Level (ft): 1972.67 Easting (ft): 101976.24 
Hole ld: 

Total Drill Depth (ft): 38.2 Northing (ft): 99648.7 
Inclination/Bearing: 90 Datum: Wolf Creek Plant B-123 

Datum 

Sheet: 2 of 3 

Q; CLASSIFICATION en a:; Q; Qi c: _§' Q) .a a:; .E a. E ~ a. a ?ft. 
> ~ en en ~ ~ Q) :::l 

~ 0 :5:~ Estimated Straturr ?f?. :Eil: ....J .l!l (.) z Zaj 
-~-~ L.. :E Q) 

Q) a 0(.) Strength Elev. - Cl> m~ -c- u~ ("0 a. ·-- ·s·E u;·E a. Q) a. Q) > 0::: m.~ c:u 
-~~ 

_c: 
~X ro 0::: E a. 0 (ksf) (feet) :>a. ("OQ) en a> Q) ~ ~c: 3:.:J £::l 0 s: ("0 E (.) 1--<0 .!ll-c ·;:: G (f) ("0 

Q) a.. ~ cno 0 0.._!: 0 0::: (f) ("00 (.) (f) 
STRATUM DESCRIPTION 

0 0 0 O..N \ a o o o I-~ 0 1,{) 0 
~ ~ N 

Depth to Mudline below platform deck surface is I I I I 

18.8 ft. I I I 
I I I 

'-16- I I I I-
I I I 
I I I 
I I I 

I I I 
I I I 
I I I 

f-18- HI 1-
I I I 

Advancing thru rip rap. Casing advanced with I I I 

B 
I roller bit / I I I 1972.7 1-- -- ---- i-- --------------------- .. 

I I I I Limestone Riprap - Fill 
I I I I 
I I I I 

'-20-
Driller able to push casing without rotation about 

I H I-
I I I 

"- §_i~~~ ~~<!n~f~l!!_ ~~ i~ ~-§: ___ _r I I I 1971.0 t-- -- ---- 1-- --........ 
GRAVEL (GP); sandy, clayey; light yellowish .•;t.: I I I :-:.•: 

SPT-1 0.6 4 
brown (10YR 6/4), mottled gray (GLEY 1 SN) I I I ....... • 
and strong brown (75 YR 5/6); loose; moist to I I I ::.:: 1.5 7 

>·:.'.~ 4 wet; gravel is subrounded to subangular, up to I I I 
'-22- ......... • 2 diameter in sampler, predominantly limestone I H 1-:; .. ·: composition, mostly fine, approx. 0.5 diameter; I I I ·. ·~. sand is very fine to fine grained; matrix is low I I I 1968.9 -- i-- --··~ l - 1-- ----

plasticity; well graded (FILL) I I u 
\ 2" gravel lodged in SPT shoe. Possibly blocked I I I I 

~ 
, _l!l~~~~e~ _____ ________ I I I 

SPT-2 0.3 0 CLAY (CL); It olive gray (SY 6/2); mottled dark I I 
-24- T:5 0 gray (GLEY 1 4N); strong brown (7.5YR 5/6); i I 1-

~ 0 very soft; moderate plasticity; low dilatancy; I I 
5-10% fine gravel, subrounded; moist; poorly I I 

~ 
graded (FILL) .1 .. 1 J 

SPT sample recovered with weight of hammer I I 
No sample collected in S3 Shelby. 2 ft I I 

~ penetration. 4" collected by pushing SPT I I 
f-26-

ST-3 0.3 sampler I j I 1-

~ T:5 I I I 
I I I 
J U. 

~ I I I 
I I I 

~ Increasing consistency to stiff 
I I I 

1-28- I I I 1- -,}~ 1 ~f~s~ ~t!!_ ~~b~-a_!_ 1_! ~c!!_e~ ______ / I I I 
1963.3 r--- -- ----1-- 1---

' / ' ST-4 0.9 ',, 
0.9 I I I ",/',.," / 

/" /' PP = 3.25 tsf IJI I >>: 
~ / / / I I I I ' /' 

/ / ' 
I I I I '' ' ' '/ ' /' I I I I ////// 

Notes: WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 
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Mudline Level (ft): 1972.67 Easting (ft): 101976.24 Hole ld: 

Total Drill Depth (ft): 38.2 Northing (ft): 99648.7 
B-123 Inclination/Bearing: 90 Datum: Wolf Creek Plant 

Datum 
Sheet: 3 of 3 

(j) .... CLASSIFICATION 
Q) Q) Qj Qj c: OlQ) .0 Q) .E 0 a. E ~ a. 

~· ocfl. ~ 
> _J >. VlVl Straturr ~ Q) (.)I- :::J c:; 0 ~~ Estimated Za) 0 ~ _J 2 z .... . .5:2 ....... ..c: .... ·- Q) Q) 0 ou Strength Elev. ~ 

Ol> w~ -c~ u~ Cll ..c:- ·co ·s·E oo·E a. 2 a. a. Q) > -c: c:Ql ~c: +:ix 0::: 0::: a:J .• (feet) (tJQ) Q) Cll ~ E a. 0 (ksf) ::Ja. "iiii:/5 ~c: :.§":.:J Cll·- VlQ) (.) I-CO a::_J .!!!-c 0 ~ =-e 0~ E Q) 0... ro Vlo 0 O...E 0 Cll 0::: en 0 roo 0 en STRATUM DESCRIPTION 
0 0 0 O...N 0 0 0 0 I-0 0 1,() 0 

lO .... .-- C\J 

f:::"' CLAY (CL) with gravel (Residual Soil); It olive I I I I 

gray (5Y 6/2); damp to moist;11ery stiff to stiff; I I I I ~;~::; low dilatancy; moderate plasticity; 15-20% fine I I I I 

<:~, gravel; subangular, up to 0.3 ft diameter; poorly .... J I ·I·· 
SPT-5 1.5 14 graded; faint laminations in clay (Weathered I I I 

:<~' 1.5 19 Heumader Shale) I I I 

:~:;> 29 I I I -32- I I -
'/ Very slow advance thru clay w/ roller bit. Driller I I 

}:;,~ reports much harder at 32.5' I I 
SPT-6 0 50/1 \No penetration, high ping w/ SPT, jumping. 

I I 
o-:-1 r I I 1958.3 

~ Switch to coring. · I I 

f--34-
c.; LIMESTONE; It gray (N7); weak (R2); sl I I -weathered to fresh; sl fractured; pervasive I I 

~ 
bivalves and mollusk shells; intermittent shaly I I 
R1 - R2 interbeds, subhorizontal to 20 degree I I I N inclination; soft interbeds of brown shale in I j I 
upper 1 ft and dk gray shale in lower 4 ft; I I I rg 

CR-1 459 4.5 
argillaceous w/ fine clasts; bedding is 1 Ja81 5 

f--36- N 5 subhorizontal and undulatory with 1 .0-inch I I I 1- -peak to peak amplitude; generally low energy II T . 
~ 

deposition w/ few thin high energy beds I I I 
(Plattsmouth Limestone) I I I (V) 

Surface diamond bit. Down pressure 300 psi. I I I 

~ 
Milky white water return I I I 

BJ, open, washed out at 33.3' I I I 
1-38-

c.; Bed of claystone, between 33.5' and 33.6' 1. I I 1-II:· opeo, f<esh, wfoo 'h~y toterned at 35.2' I 1953.3 
Shale interbed, BJ at top, between 36.2' and 

I 36.3' 
Shale interbed, between 36.5' and 36.6' 
End of bonng at 38.2 ft below deck surface and 

19.4 ft below mudline 

f--40- -

f--42- I-

f--44- 1-

Notes: WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 
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Mudline Level (ft): 1975 Easting (ft): 101976.67 
Hole ld: 

Total Drill Depth (ft): 38.7 Northing (ft): 99582.73 
B-124 Inclination/Bearing: 90 Datum: Wolf Creek Plant 

c Datum 
Sheet: 1 of 3 

(j) Q; CLASSIFICATION 
Qi 

c 8' Q) .a Q) Q; Q) .E a. E ~ a. a -;fl. ~ 
> ...J ~ en en Straturr ~ ~ Q) ~ ::J Estimated ~ ...J Q) u z ~ 0 !!:1! Zai 0 

~ :E Q) 
Elev. - .... - -c- .2 ....... .... ro c.. Q) 0 ou Strength Ol> Q)- u~ a. 2 Q) > -c ·-- -c ·s·E u;·E 0:: a. E c.. 0:: Ill '"j" (feet) cu cQJ (llQ) +='x Q) ro ~ 0 (ksf) ::Ja. ·u;cn ~c: 3:.:i <ll·- cnQ) 

0 ~ ro E u l-<.0 a::...J .!!1-c ·;:: (!) (/) ro Q) c.. ~ cno 0 c....s 0 (/) 0:: (/) 0 0 0 roo () 
\ STRATUM DESCRIPTION 0 0 0 0 I- C...N 

0 0 lO 0 I!)..-.,... N 

Depth to Mudline below platform deck surface is I I I I 

16.1 ft. I I I I 
I I I 
I I I 
I I I 
I I I 

1-2- I I I 
I Tl 1- -
I I I 
I I I 
H 
I I 
I I 

1-4- I I 
1- -I I I 

I I I 
I I I 
I J I 
I I I 
I I I 

1-6- I I I I 1-I I I I 
I I I I ' 
I I I I 
I j I I 
I I I I 
I I I I 

1-8- I I I .1.. 1-I I I 
I I I 
I I I 
1 I · 
I I 
I I 

1-10- J .1. -
I I 
I I 
I I 
1 I 
I I 
I I 

i-12- .J 1 .. - -
I I 
I I 
I I 
1 I 
I I 
I I 

1-14- . I J I t- -
I I I 
I I I 
I I I 

Notes: WOLFCREEK 
UPDATED SAFETY ANALYSIS REPORT 
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Mudline Level (ft): 

Total Drill Depth (ft): 

Inclination/Bearing: 

Ul 
a; c 

Qi .E 
.!!! > Q) ~ 

.r:.- ...J Q) 

iii a. Q; 
Q) iii 0:: 
0 3: ;§ 

H6-

"--18-

1-20-

1-22-

"--24-

Cl Q) 

0 a. 
...J ~ (.) 

Q) :E: a. a. 
~ E 
0 Ill 

(/) 

... . . . 

. :.· 

Q; 
.c 
E 

Qi 
.!!! 

::J z i-
Q) a. 

Q) 
> 
0 

E 
Ill 
(/) 

(.) 
Q) 

0:: 

SPT-1 0 
1-:-5 

SPT-2 0.6 
1.5 

! "--26-

SPT-3 0.4 
1.5 

-

: "--28-

ST-4 

! 
I Notes: 

' 
' I 
i 
I 

i 

1975 
38.7 
90 

0 a 
0:: 

Q; 
a. 
Vl<fl 

~~ ou 
OJ ·ff 
1-<0 
11.. 
(/) 

3 
2 
3 

0 
0 
2 

2 
2 
3 

Easting (ft): 101976.67 
Northing (ft): 99582.73 
Datum: Wolf Creek Plant 

Datum 

STRATUM DESCRIPTION 

Estimated Straturr 
Strength Elev. 

(ksf) (feet) 

0 0 0 
0 0 0 0 
001.00 
L() .- ....- N 

Depth to Mudline below platform deck surface is I I I I 
16.1 ft. I I I I 

I I I I 

Hole ld: 

B-124 

ShP.At· 2 of 3 
CLASSIFICATION 

I j I I 
-ITmeStoneRiprap:-Fm ___________ I I I I 1975.0 f=.- -- ------ --= 

I I I I 
I I I I 
I I I l 
I I I I 
I I I I 
I l I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

I I I 
l I I 
I I I 
I I I 

1- -

1- -

I I I 
- SAN6;1oose;-pO()r!Y oonsOiidated;pooriY graded'-. 1 1 1 1970·1 t-- -- ---- ~- --

(FILL) I I I 
Trace sand grains coating SPT sampler I I I 

I I I I 
I I I I 

1- -
CLAY (CL); damp to moist; very soft to soft; olive 

(5Y 5/3); mottled dark gray (GLEY 1 4N); 
moderate to high plasticity; 10-15% fine gravel, 
subangular to subrounded; sandstone and 
other non natives composition, up to 0. 7 
diameter, mostly 0.3; poorly graded moderate 
to high dry strength; trace sand (FILL) 

I I I I 1968.6 1--1---+-+--1---+---1 
.I I I 1 .. 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

.. 1 LLI. 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

.. I.J. 1 .. 1 
I I I 
I I I 
I I I 
I 1 I 
I I I 
I I I 
I L I 
I I I 
I I I 
I I I 

1- -

-

1- -

WOLF CREEK 
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Mudline Level (ft): 1975 Easting (ft): 101976.67 Hole ld: 

Total Drill Depth (ft): 38.7 Northing (ft): 99582.73 
B-124 Inclination/Bearing: 90 Datum: Wolf Creek Plant 

Datum 
Sheet: 3 of 3 

(j) .... CLASSIFICATION 
Q) Q) iii Qi 

c: ClQ) .0 Q) .E 0 a. E ~ a. a ?fl. ~ 
> ...J >. C/)Cil Straturr ~ ::R. Q) ul- :::J 23 :!:~ Estimated -~ ...J 2 z 0 ZQ) 0 

~ ·- Q) Elev. - .... - -o- .2-.... ..c:- Q) 0 ou Strength Cl> Q)- u~ 0.. 2 Cll a. a. Q) 
co-~ ·-- -c: ·s·E u;·E a::: > a::: c:u c:Ql :.+:::;>< Q) Cll ro E 0.. 0 (ksf) (feet) ::>a. ·u;cn CllQ) :3":.:i Cll·- C/)Q) 

0 ~ .... Cll E u l-<0 ~c: a::...J .!!1-o 
~ C>en Q) c... ~ C/)0 0 C...£ Cll a::: roo en en 

STRATUM DESCRIPTION 
0 0 0 C...N u 0 0 0 0 I-0 0 U') 0 

I!) .......... C\1 

~I CLAY (CL}; damp to moist; very soft to soft; olive I I I I 
(5Y 5/3); mottled dark gray (GLEY 1 4N); I I I 

~/ moderate to high plasticity; 10-15% fine gravel, I I I 
subangular to subrounded; sandstone and I I I 

~ other non natives composition, up to 0.7 I I I 
// // 

diameter, mostly 0.3; poorly graded moderate I I I /</ SPT-5 0.8 3 I I I -32- ~0 T.5 4 to high dry strength; trace sand (FILL) 
I I I - -%/ 4 PP = 3.2 tsf 

~ 
Increasing gravel content to CLAY with w/ gravel, I I I 

l fine, subangular to subrounded; sandstone, red r I I I 1958.4 -- -- ---- -- --
\ claystone, other non-natives composition I I HI 
CiAY (cl:)(Residlffi(sOilf""oiiVegray;limestone I I I I 

SPT-6 0.3 50/3 \ gravel, fine, subrounded to subangular; CaC03 r I I I I 1957.4 
-34- ~ 0.3 nodules; hard soil to extremely weak (RO) rock I I I I 1- -

(Weathered Heumader Shale) I I I I 
~ I I I I LIMESTONE; It gray (N7); weak (R2); SW-F; 

I I I I 

~ 
moderately fractured; interbeds of brown shale 

I j I I in upper 3 ft, dark gray shale in lower 2 ft, up to I I I I N 2 thickness; pervasive bivalve and mollusk 
I I I I shells; intermittent dark shaley R2 - R1 
I I I I ~36- ~ interbeds, generally subhorizontal, few up to 25 .. 

I 
.. 

I I . 1-
CR-1 4tP 2.5 N 5 degree dip; argillaceous; generally low energy 

I I I deposition with intermittent thin high energy 
I I I 

~ 
beds; minor random clasts up to 0.6 

I H (Plattsmouth Limestone) 
I I I N Core start. Depth sound at 33.7' 
I I I Shale, brown 2", RO, between 34.0' and 34.2' 

.. 1. .1 I 1--38- ~ JT, 65°, Fat 34.5' 
I I I 

1- -
c;Yj BJ,undulatory, subhorizontal at 34.6' 

I I I 
1-1 JT, 70°-75°, clear mineralization, Fat 35.2' 1952.4 

BJ, 0°, subhorizontal at 35.6' 
BJ, thin brown SHALE at 36.7' 
Gray brown SHALE, RO, subhorizontal 

laminations, between 36.8' and 37.0' 
f--40- SHALE, dark gray, faint laminations, -

subhorizontal, between 37.2' and 37.4' 
BJ, in dark shaly Is bed at 38.0' 
BJ, 0°, undulatory, subhorizontal at 38.4' 
End of bonng at 38.7 ft below deck surface and 

22.6 ft below mudline 

f--42- I- . 

1--44- 1- -

Notes: WOLFCREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-36kkkk Rev. 28 
Log of Boring 8-124 
Sheet 3 of 3 



Mudline Level (ft): 1973.65 Easting (ft): 101983.16 Hole ld: 

Total Drill Depth (ft): 39.5 Northing (ft): 99583.29 
Inclination/Bearing: 90 Datum: Wolf Creek Plant B-125 

Datum 

Sheet: 1 of 3 
Ci) (jj CLASSIFICATION 

Qi c O>Q) .c Q5 (jj 
Q5 .E 0 a. E ~ a. 

ocf!. ~ 
> _J >- (f) (f) 

~ Q) ~ 01- :J c:- 5:~ Estimated Straturr ~ >9 _J Q) z Cl z- 0 

~ -- Q) Elev. .... Q) ._ - -o .... .2 .... ~a.. ._ -ro .s::.- Q) a ou Strength O>> Q)+" u~ a. 2 a. a. Q) > 0::: -.:::: ·cu cQJ .... c ·s·E u;·E +=ix 0::: a. ~J; (feet) t1JQ) Q) t1l ro E 0 (ksf) :::>a. "(ii(j) :S:"E 3::J t1l-- UJQ) 
Cl 3: ._ t1l E u a:::_J ..!!1-o ~ Gen t1l 

Q) (L 

~ 
wo 0 ll..E 0 0::: en roo u en 0 0 0 (LN STRATUM DESCRIPTION 0 0 0 0 

~ 0 1.0 0 
~ ~ N 

Depth to Mudline below platform deck surface is I I I I 

17.5 ft. I I I I 
I I I I 
I ~ I I 
I I I I 
I I I I 

1-2- I I I I - -IT 
I I 
I I 
H 
I I 
I I 

~4- I I 1- -IT 
I I 
I I 

I I I 
I I I 
I I I 

~6- .. I I I 1- -I IT I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

1-8- I .. 1 .. ! I 1- -I I I I 
I I I I 
I I I I 
I i I I 
I I I I 
I I I I 

.HO- .. 1 u J - -
I I I I I 

I I I I 
I I I I I 

I I I I 
I I I I 

i I I I I I 

: ~12- .. 1 .L I J - -
I I I I 
I I I I 

I I I I 
1 I l 

! I I I 
I I I 

;H4- .u J 1-
! I I I 

I I I 

! I I I 

! Notes: WOLFCREEK 
I UPDATED SAFETY ANALYSIS REPORT I 
I 

i Figure 2.5-361111 Rev. 28 ! 
' Log of Boring 8-125 
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Mudline Level (ft): 1973.65 Easting (ft): 101983.16 Hole ld: 

Total Drill Depth (ft): 39.5 Northing (ft): 99583.29 
Inclination/Bearing: 90 Datum: Wolf Creek Plant B-125 

Datum 
Sheet 2 of 3 

c;; .... CLASSIFICATION 
Q) a; Q; a; Q) c Cl Q) .0 .E .3 c. E .2! c. 

.2! > ~ C/)Cil ~ 0~ Q) ~ :::1 Straturr ~ ...J Q) 0 z c;; 0 ~~ Estimated z - 0 .~ .r::. .... iii :c Q) 
Q) a oo Strength Elev . - Q) .... - u- -~--c. rn> a>- o~ a 2 c. Q) > 0:: iD .!j' ·co -c ·s·E u;·E 0:: E c. 0 (feet) ca> CI)Q) +=~x 

Q) Cll ~ (ksf) ::Jc. ·u;i:i) 3:.:J Cll·- C/)Q) 

0 S: Cll E 0 1-C.O s:c: a::...J .!l!u 
~ (.') (/) Cll 

Q) a.. ro C/)0 0 a...s 
(/) 0:: (/) 0 0 0 0 roo 0 

STRATUM DESCRIPTION gg~g 1- Q..N 
tn ..- .- N 

Depth to Mudline below platform deck surface is I I I I 

17.5ft. I I I 
I I I 

-16- ··l··j I I- -
I I 
I I 
I I 
I I 

--------------------- I I 1973.7 r--- -- ---- -- --
Limestone Riprap- Fill I I 

~18- I l I- -
I I 
I I 
I I 
II 
I I 
I I 

r--20- ... j I I- -
I I 
I I 
I I 
I i I 
I I I 1969.7 

~ 
CLAY (CL); damp to moist; olive (5Y 4/3) mottled I I I 

f-22- dark gray (GLEY 1 4N); soft to v. soft; highly I I I I- -
SPT-1 0 6 plastic; 5-15% fine gravel, subangular, I I I 

~ 
1-:-5 4 limestone composition; poorly graded ; trace I I I 

1 sand, fine grained; no structure; moderate dry I .1. 1 .. 
strength (FILL) I I 

~ I I 
I I 

f-24-

~ 
1 I - -
I I 
I I 

~ SPT-2 0.5 0 .... 1 I 
1.5 0 I I I 1 

~ 
I I I 
I I I 

f-26- I I I I I- -

~ I I I I 
I I I I 

~ 
.. 1 J I J 

--------------------- I I I I 1963.9 r--- -- ---- -- --
ST-3 1.3 CLAY (CL); damp to moist; light yellowish brown I I I I 

2 ( 2.5Y 6/4) mottled gray (GLEY 4N); medium I I I I 
f-28- / / / stiff; moderately plastic; 5-15% silt; 5-15% fine I I I l I- -

~ :~;::' gravel, subangular, limestone composition I I I I 
/ / / 

(FILL) I I I I / /<,/ 

~~::~: PP = 3.2 tsf I .1. I J 

~:;~~; 
I I I I 
I I I I 

>>> I I I I 

Notes: WOLFCREEK 
UPDATED SAFETY ANALYSIS REPORT 
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Mudline Level (ft): 1973.65 Easting (ft): 101983.16 
Hole ld: 

Total Drill Depth (ft): 39.5 Northing (ft): 99583.29 
B-125 Inclination/Bearing: 90 Datum: Wolf Creek Plant 

Datum 
Sheet: 3 of 3 

00 (jj 
CLASSIFICATION 

Qi c: OlQ) .0 a> (jj 
a> > "E: 0 0.. E ~ 0.. 

~ o?f. ~ Q) _J~ ::::J 
~ 

VlVl 
Estimated Straturr ;,R_ 

~ 0 :!:~ Z<J.i 0 _J Q) .2 Q) z ,__ - .2_. ~a.. .r: ,__ -ro Q) a ou Strength Elev. ~ Q)~ -o~ u~ ..r::- ·co Ol> 
·=q~~ tl"E: a 2 c.. C. Q) > 0:: -c: c:Ql ~c: +:x 0:: co., (feet) ctiQ) Q) ct1 ~ E a. 0 (ksf) :::Jo.. "Ciii:i5 s:-c 3::J ctl-- VJQ) 

0 s: E u 1-<0 o::_J .!!1-o ~ C)~ Q) a.. ~ Vlo 0 0..-E; 0 ct1 0:: (j) roo u (j) 
STRATUM DESCRIPTION o888 Q..N 

0 0 L/) 0 1-U'> .- .-- N 

:~:~: 
ST-4 1.I CLAY (CL); damp to moist; light yellowish brown I I I I 

2 ( 2.5Y 6/4) mottled gray (GLEY 4N); medium I I I 
/ ,_."',./ stiff; moderately plastic; 5-15% silt; 5-15% fine I I I 
////// gravel, subangular, limestone composition I I I 
~/>: (FILL) I I I 

/ / / ' 
/ / / 

PP = 3.1 tsf I I I ' / / 

/>~< I I I f-32-
~ - cLA"v(Cl.f(ReSiduaiSOii);damp;oliVe gray (5Y- . li . 1959.2 -- -- ---- -- f---

SPT-5 1 
5/2); stiff to v. stiff; faint bedrock fabric; CaC03 I I ///~ 9 //>> 15 stringers; little FeO staining; non plastic; high I I 

~» dry strength; barely moldable w/ strong finger H 

~ 
pressure; trace fine gravel, up to 0.5 diameter, I I 
angular (Weathered Heumader Shale) I I 

f-34- PP > 4.5 tsf .. I I 
1-

/~ SPT-6 0.4 50/5 I li 
0.4 I I I 1956.7 

""" 
LIMESTONE; light gray (N?); weak (R2); sl I I I ,.... weathered to fresh; sl fractured; pervasive I H c'\i bivalves and mollusk shells; intermittent shaly I I I 

interbeds, R1 - R2, subhorizontal to 20 degree I I I I 
1-36- ~ inclination; soft interbeds of brown shale in I I I I 1-("') upper 2 ft, dark gray in lower 2 ft, up to 2 I I I I 

thickness; bedding is subhorizontal and I I I I 
("') undulatory/ up to 1.1 peak to peak amplitude, I I I I 
("') 

CR-1 4.8 4 argillaceous; gradual to clear upper contact; I I 1•1734.6 N 5 5 random clasts up to 0.5; generally low energy I I I I 
deposition with intermittent thin high energy I I I I 

1--38- ~ beds (Plattsmouth Limestone) I .1 .. 1 ... 1 .. 1-N SHALE, brown, 1" bed, RO, between 35.2' and I I I I 
35.3' I I I I 

~ 
BJ, incipient, closed, shaley at 36.2' I I I I 
SHALE, dark gray, faint laminations, I I I I ("') 

subhorizontal at 38.0' I I I I 
1951.7 

End of boring at 39.5 ft below deck surface and 
'-40- 22.0 ft below mudline -

'-42- 1- -

1--44- 1- -

Notes: WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 
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Mudline Level (ft): 1975 
Total Drill Depth (ft): 40.9 
Inclination/Bearing: 90 

(j) a; Qi a; 
Qi 

c: g> Ql .0 Qi .E a. ~ a. 
~ 

> ...J ~ E CJJCJJ Ql :::J i- 0 ~~ ...J 2 () 
Ql z .r::. .... E Ql a ou a. 2 ro a. a. Ql > 0::: -c: 

Ql ro 0::: 
~ E a. 0 oo., 

0 3:: ro E () t-C.O 
~ 

(.9 (j) Ql n. ro 0::: 
\ (j) (j) 

f-2-

f-4-

HO-

f-12-

-14-

Notes: 

Easting (ft): 101977.42 
Northing (ft): 99569.19 
Datum: Wolf Creek Plant 

Datum 

STRATUM DESCRIPTION 

Depth to Mudline below platform deck surface is 
16.6 ft. 

Estimated Straturr 
Strength Elev. 

( ksf) (feet) 

0 0 0 
0000 
0 0 1/) 0 
tO..- T"" N 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
ITT I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
Ill 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
li 
I I 
I I 

I i I 
I I I 
I I I 
1 .. 1 .. ! 
I I I 
I I I 
I I I 
I i I · 
I I I 
I I I 
.1. 1.1. 

I I 
I I 
I I 
1 I 
I I 
I I 

.L I. 
I I 
I I I 
I I 

·I 1 I 
I I I 
I I I 
I..Jl. 
I I I 
I I I 
I I I 

Hole ld: 

B-126 

Sheet: 1 of 4 
CLASSIFICATION 

t-

t-

-
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Figure 2.5-36mmmm Rev. 28 
Log of Boring B-126 
Sheet 1 of 4 



Hole ld: 
Mudline Level (ft): 1975 

40.9 
90 

Easting (ft): 101977.42 
Northing (ft): 99569.19 Total Drill Depth (ft): 

B-126 Inclination/Bearing: Datum: Wolf Creek Plant 
Datum 

1-16-

-18-

i-20-

i-22-

-24-

! 1--26-

: '-28-

ClQ) 
0 c. 

....J >. 
ul
·- Q) .s:::-c. C. 
m E ...._ ro 
(9(/) 

Qi 
.0 
E 
:::J z 
Q) 

'C.. 
E 
ctl 
(/) 

~ 
(J)Vl c:; 0 :5:~ 

Q) a .2g 
~ 0:: Ill ., 

~ b: <0 1-------------------l 
0:: (/) 

STRATUM DESCRIPTION 

Depth to Mudline below platform deck surface is 
16.6 ft. 

-Limestone Riprap =-Frn-----------

Estimated Straturr 
Strength Elev. 

(ksf) (feet) 

0 0 0 o o o a 
o o lOa 
II) ,...- ..... N 

I I I I 
I I I I 
I I I I 
I j I I 
I I I I 

Sheet: 2 of 4 
CLASSIFICATION 

-
I I I I 1975.0 -- ------1-- 1---
I I I I 
'''l''l'l' 

I I I 
I I I 
j I I 
I I I 
I I I 
I I I 
I II 
I I I 
I I I 

I I I I 
I I I 
I I I 
I I I 

• • -G"Rft.\IEL;(GP)sandY;tirowrliSi1yeilow(1oYR-- 1 T 1
1970·6 1--- ------1--1---•t.•. I I I I ;.t.•' 6/6); dense; moist to wet; subangular grave, 

·e:j SPT-1 0.6 36 fine up to 0.8 diameter; coarse grained sand; I I I 
;.;~1 1.5 39 FeO staining; moderately graded (FILL) i ··I· I 

·:·~ 36 : : : 

V//, - Ci.AY(Cl.f(ReSiduaisOiii;hardsOllto extremeiY- .. I 1 ... 1 .. 
1968·8 

I-- -- ----I-- 1---
W~ weak (RO) rock; yellowish brown (10YR 5/6) to : : : : 
/// olive gray (5Y 4/2), mottled dark gray; faint 
~ laminations; FeO staining along subhorizontal I I I I 
ij~~ SPT 2 0 6 6 partings; 5-15% limestone gravel, fine, : 1 : : 

%
~ - 1:5 14 subangular; discrete interbeds of (1) yellowish 

1 1 1 1 /// 16 brown with fine gravel and little fine grained 

~
//~;/;~ sand and (2) olive gray, more distinct :I· 

11

1.

1

[ :I· 
'/// laminations; CaC03, FeO staining, harder 

consistency to RO (Weathered Heumader 
1 1 1 1 //"~ Shale) 

~ SPT~ 1g 1~ PP>4.S.rr !!!I 
r:~ 27 

PP > 4.5 tsf : : : 

~ Ill 

~ :1: 
~ Ill 

~~v~ :~: V~ SPT-4 .LQ 12 V-0 1.5 18 I I I I 

I-

-

-

I-

1//; 28 I I I I 
~~--~~~~~----~--~~--~------------------------------~~----~---L--~--~~--~--~~ 

Notes: WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 
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Mudline Level (ft): 

Total Drill Depth (ft): 

Inclination/Bearing: 

rn 03 a; Q) c: OlQ) .c a; .E 0 c. E ~ 
~ 

> ...J >-Q) uf- ::J c:; .c ...J 2 z 
03 

·- Q) Q) a. co .r: - Q) 
0::: c. C. > 

Q) Cii ~ E a. 0 
0 :s: ~ (9~ E u 

Q) 
0 co 0::: (f) 

0 ....... . 
N ················· 
c'--i·~ 

-32-
N ............. . 
'<t 
c'--i 

:::::::::::::::: 
N ................. . 

1975 
40.9 
90 

03 
c. 
rnrn 

0 ~J? 
0 ou 
0::: ai ·9 

f--<0 c.. 
(f) 

~ 
N =-- CR-1 4.9 4.6 

5 5 
f--34-

f--36-

f--38-

I 

' 
'-40-

' 

! 

I 
I 

:-42-

; f--44-
1 

! 
I Notes: 

' 
' I 
i 
I 

' 
i 
' 

LO 
0 
c<-i 

N 
c:'! 
N 

'<t 
LO 
c'--i 

<0 
~ 
N 

LO 
C') 
..;,: 

CR-2 4.9 \9 5 

Easting (ft): 101977.42 
Northing (ft): 99569.19 
Datum: Wolf Creek Plant 

Datum 

STRATUM DESCRIPTION 

SHALE; light olive gray (5Y 5/2); extremely weak 
to very weak (RO - R1 ); slightly weathered; 
pervasive bivalve shells; faint to indistinct 
laminations; rough core surface; 10-15% 
limestone gravel; (Heumader Shale) 

Advance casing to 30.9 and begin coring 
BJ, 0°, infilled with clay and fine gravel MW, 

subhorizontal at 31.9' 
BJ, 0°, infilled with clay MW subhorizontal at 

;, 32.2' r 
SHALE; pale olive (10Y 6/2) to dusky yellow (5Y 

6/4); very weak (R1 ); sl. weathered; faint 
laminations; few gravel, subangular (Heumader 

\ Shale) r 
LIMESTONE; light gray (N7); weak (R2); sl. 

weathered to fresh; sl. to moderately fractured; 
intermittent dark shaley R1 - R2 interbeds, 
subhorizontal to 20 degree incline with 1 peak 
to peak amplitude; bivalves and mollusk shells 
are pervasive; upper contact with shale is clear 
with soft brown shale interbeds in upper 1.5 ft, 
and dark gray shale interbeds in lower 4 ft; 
argillaceous; poe marked w/ incipient fractures; 
bedding is subhorizontal and undulatory; 
random fine clasts; generally low energy 
deposition with intermittent high energy beds 
(Plattsmouth Limestone) 

BJ, o-. undulatory 0.2" wavelength, subhorizontal 
at 34.9' 

SHALE, brown, 1", RO, between 35.1' and 35.2' 
Mineralized vug at 35.7', 0.4 em wide, 0.3 em 

deep 
BJ, 20°, stepped, in high energy bed at 36.3' 
BJ, 20°, undulatory to stepped in shaley R1 bed 

at 36.9' 
dark gray SHALE, 2", RO, between 37.6' and 

37.8' 
dark gray SHALE, 1 ", RO, between 38.1' and 

38.2' 
dark gray SHALE, 1 ", R1, between 40.2' and 

40.3' 
FZ, clay infilled 3" zone top of SHALE contact, 

between 40.3' and 40.5' 
SHALE; medium dark to dark gray (3N to 4N); 

extremely weak to weak; faint laminations; 
fresh; unfractured; minor gravel fine (Heebner 
Shale) 

Hole ld: 

B-126 

Sheet: 3 of 4 
CLASSIFICATION 

Estimated Straturr g a eft. cf?. >-:=' z -
Strength Elev. ~ 

Q) '- - u~ g~ ~a.. 

"2t; Ol> Q)~ ·s·E u~ 

(feet) c:Ql ~c: mE :;:;X COQJ (ksf) :::>c. "Ciii:i5 :s:c: 3::i CO-- rnQJ 
a:::...J .!l1u -ro gJg 0 C..E 

0 0 0 0 () 
g 8 5S 8 f- C..N 
lO .-- .-- N 

I I I I 
I I I I 
I I I I 
I ~ I I 1960.7 -- -- ---- -- --
I I I I 
I I I I 
I I I I 
I I Tl 1- -
I I I I 
I I I I 
I i I I 
I I I I 2.84 I I I I 

1957.9 I I I I 
l'i I 1- -
I I I 
I I I 1956.8 
HI 
I I I 
I I I 
I I I t- -I I I 
I I I 
I I I 
i I I 
I I I 
I I I 

.. I I J t- -I I I 
I !-1588.4 
I I I 

. I j 1·1 
I I I I 
I I I I 
I 1.11. - -
I I I I 
I I I I 1951.1 
I I I I 

1950.7 

- -

-
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Hole ld: 
Mudline Level (ft): 1975 Easting (ft): 101977.42 
Total Drill Depth (ft): 40.9 Northing (ft): 99569.19 B-126 Inclination/Bearing: 90 Datum: Wolf Creek Plant 

Datum 
Sheet: 4 of 4 

'- CLASSIFICATION en Ql Q) Oi a; c C>Ql ..c Q) .E 0 a. E .2! a. 
o"#. > ...J >- en en ~ .2! Ql ~ (JI- :J 

~ Estimated Straturr ;:$!. ~ ...J 0 ~1! ZQ) 0 Ql ·- Ql z 
Elev. ~ '- - -o~ .S:2 ....... :~a.. .c '- -ro .c- Ql a ou Strength e>> Ql~ u~ 15. 2 a. a. Ql > 0::: cc.~ ·co c.Q1 ~c ·s·E u;·E ~>< 0::: ro E 0.. 0 (ksf) (feet) ::>a. CI]Ql :_3":.:i rn-- enOl Ql ro ·u;U) s:c: 0 s: '- ro E (J 1-<0 c::...J .!!!-o ·;:: <.9U) Ql Q.. ~ cno 0 Q.._E 0 ro 0::: U) roo u U) STRATUM DESCRIPTION 

0 0 0 
Q..C\1 0000 I-g 0 I[} 0 

-- N 

End of boring at 40.9 ft delow deck surface and 
24.3 ft below mudline 

-46- - -

-48- 1- -

f-50- 1- -

"-52- I- -

-54- I- -

-56- 1- -

"-58- I- -

Notes: WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-36mmmm Rev. 28 
Log of Boring B-126 
Sheet 4 of 4 



Mudline Level (ft): 1973.05 Easting (ft): 101984 
Hole ld: 

Total Drill Depth (ft): 38.4 Northing (ft): 99580 
B-127 Inclination/Bearing: 90 Datum: Wolf Creek Plant 

Datum 
-- ShP.P.t· 1 nf ~ 

.... CLASSIFICATION 
(/) Q) Qi Qj Qi 
c ClQ) _Q 

Qi .E 0 a. E ~ a. 
0~ > .....J >- (/)(/) ~ ~ Q) ~ (JI- ::::1 i- Estimated Straturr *' -~ .....J Q) z 0 :5:~ Zai .... - .2-£ Qj Cii ·- Q) Q) a ou Strength Elev. ~ en> Q)~ -c~ u~ ..c- ·-- ·s·E u;·E c.. a. a. Q) > 0:: -c cu ca> ~c :;:;X Cii 0:: ro E 0.. 0 cc '"j" (ksf) (feet) :Ja. ·iii en CI)Q) 

:3":.:i ell-- (J)Q) Q) 
S:"E 0 $: .... C1l E 

(J 1--<D a::.....J .!!!-c ·;:: C>(j) Q) a. ~ (/)0 0 a..E 0 C1l 0:: roo u CJ) CJ) 
STRATUM DESCRIPTION 

0 0 0 Q.N 0 0 0 0 I-f5 o lO a 
~ ~ N 

Depth to Mudline below platform deck surface is I I I I 
18.2 ft. I I I I 

I I I I 
j I I 
I I I 
I I I 

-2- I I I -r r 
-

I I 
I I 
j I 
I I 
I I 

...:...4- I I 1- -I IT 
I I I 
I I I 
I l I 
I I I 
I I I 

"-6- I I I 1- -I I I 
I I I 
I I I 
I l I 
I I I 
I I I 

"-8- I .1 .1 .. 1- -I I I 
I I 
I I 
1 I I 
I I I 
I I I 

'-10- J .I J. - -
' I I I 

I I I 
! I I I 

1 I I 
I I I 

I I I I I 

:-12- u .I -
I I 
I I 

' I I 
I I 

! I I 
I I 

if-14- I U. 1-
~ I I I 

I I I 

~ 
I I I 

! Notes: WOLF CREEK 
' UPDATED SAFETY ANALYSIS REPORT : 
i Figure 2.5-36nnnn Rev.28 I 

' Log of Boring 8-127 
i Sheet 1 of 3 ' 



Mudline Level (ft): 1973.05. Easting (ft): 101984 Hole ld: 

Total Drill Depth (ft): 38.4 Northing (ft): 99580 
Inclination/Bearing: 90 Datum: Wolf Creek Plant B-127 

Datum 
Sheet: 2 of 3 

en (j; CLASSIFICATION 
Q) ,_ 

Q) - c:: OlQ) .0 Q) Q) .E 0 c. E ~ c. 
~ 

> ...J >. CJ)CJ) ~ o*-Q) ~ ul- :J i- !!:1! Estimated Straturr ~ ~ ...J Q) z 0 Za) 0 

~ ·- Q) Elev. - ,_ - -c- g~ :'='C.. ,_ ro .t::- Q) a ou Strength Ol> Q)- u~ 15.. 2. c. C. Q) > 0:: -c:: ·c:u 
-~J5 

-c:: ·s·E CJ)E +=ix Q) ro 0:: ro E a. 0 en .• 
(ksf) (feet) :::>c. (1)Q) 3::J ro-- CJ)Q) 

0 ~ 
,_ ro E u 1-<0 ~E a::...J .!!1-c ·;:: (!)(}) ro 

Q) Q. ro CJ)o 0 C.._E: 0 (j) 0:: (j) 0 0 0 0 roo 0 
STRATUM DESCRIPTION 0 0 0 0 Q.N 

0 0 lO 0 I-10.-- ...... (\1 

Depth to Mudline below platform deck surface is 
: : : : 18.2 ft. 
I I I 

f-16- I I I 1-
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

1-18- IH I 1-
- ITmestone Riprap ::-Frn - - - - - - - - - - - I I I I 1973.1 t-- -- ---- I-- 1---

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

f-20- 1·1 I I t- -
I I I I 
I I I I 
I I I I .. ,1 I 

I I I 
I I I 

f-22- I I I t-

I I I 
I I I 

J .1 I 
I I 
I I 1967.7 

//;/ CLAY (CL); damp to moist; olive (5Y 5/4); highly I I 
-24-

~ 
plastic; mottled dark gray (GLEY 1 4N) very I I 1- -

SPT-1 0.4 0 soft to soft; no structure; moderate dry I I 

% 1.5 0 strength; trace sand; 5-10% gravel, I I I 
:0/ 0 subangular, limestone composition; poorly I .. 1 I 
'// graded (FILL) I I I ///: 
~/// I I I 

~ 
I I I I 

-26- I I I I 1-
I I I I 

~ I I I I 
SPT-2 0.6 0 Intermittent beds with increased consistency .I u I 

/~:~ 1:5 2 I I I 
v;;~ 3 

I I I 17: --------------------- I I I 1963.6 t--- -- ---- 1-- --
-28- ~ 

CLAY (CL); damp to moist; olive (5Y 5/4) to light 
I I I 1- -yellowish brown (10YR 6/4), mottled dark gray 
I I I 

~ (GLEY 1 4N); medium stiff; 5-10% silt; 10-15% 
I I I fine gravel; moderately plastic; poorly graded 
I L I ~ (FILL) 
I I I SPT-3 0.5 2 

/~ 1.5 2 I I I /;/< 7 I I I 

Notes: WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-36nnnn Rev. 28 
Log of Boring B-127 
Sheet 2 of 3 



Hole ld: 
Mudline Level (ft): 1973.05 Easting (ft): 101984 
Total Drill Depth (ft): 38.4 Northing (ft): 99580 B-127 Inclination/Bearing: 90 Datum: Wolf Creek Plant 

Datum 
Sheet: 3 of 3 

Q; CLASSIFICATION 
(/) 

Q5 Q; Cii c O>Q) .a Q5 .E 0 a. E ~ a. 
ci~ ~ 

> _J >- (/)(/) Stratum ~ ~ Q) ul- ~ 
~ s:1? Estimated ~ _J 0 Za) 0 2 ·- Q) z Elev. - .... - u- -~-.s::: Q; <1l .s:::- Q) a ou Strength ·-- e»> Q)- ·s·E ti.E u~ a a. a. Q) > r:t: in ·!f cu c.!!1 -c +==x -ro r:t: m E c.. 0 (ksf) (feet) ::Ja. (llQ) :3"::J <ll·- (/)Q) Q) "iii (I) s"E 0 s .... <1l E u I-tO o:::_J ~u =t: C)(/) Q) 0... ~ <llo 0 O...E 0 <1l r:t: <llo u (/) (/) 

STRATUM DESCRIPTION 
0 0 0 O...N 0 0 0 0 I-0 0 l() 0 

lO ...- .... C'\1 »: I I I I 

~ 
I I I 
I I I --------------------- ·1··1· I 1960.4 1-- -- ----1-- --

CLAY (CL) (Residual Soil); olive gray (5Y 5/2); %// very stiff; faint bedrock fabric; CaC03 I I I /%/ I I I 
/ /"// 

SPT-4 .1d 18 
stringers; minor FeO staining along faint 

I I I 
~32- ~;/; 1.5 22 

laminations; barely moldable w/ strong finger 
I I I I- -

~~ 26 pressure; damp to moist; (Weathered 
I I I 

~~ Heumader Shale) 
I I I 

~~ IH ;/;;F;s SPT-5 .Q 50/1 I I I 1957.9 0.1 LIMESTONE; light gray (N7); weak (R2); slightly I I I 0 
weathered; slightly fractured; argillaceous; I I I ~34-

"<!" 
I- -N pervasive bivalves and oyster shells; random I I i I 

subangular clasts up to 0.5; generally low I I I I 
~ energy deposition with few thin high energy I I I I 
N beds; intermittent shaley interbeds (R1 - R2), IH I 

up to 1.3 thickness, subhorizontal to 15 I I I I 
0 degrees inclination; soft interbeds of brown I I I I 

f-36- ~ CR-1 ~ 4.5 shale in upper 3 ft, dark gray in lower 2 ft, up to I I I 1•2298.5 I- -N 5 5 2 thickness, extremely weak (RO); bedding is I I I 
subhorizontal and undulatory w/ up to 1 peak to I I I 

LO peak amplitude (Plattsmouth Limestone) I I I 0 
cV) Shale, brown, 1" bed, RO, between 33.7' and I I I 

33.8' I I I 
,._ 2 em wide 4 em deep vug at 34.0, coated in FeO I I I 

1-38-
...... BJ open, F at 34.0' .I .1 .. 1 I- -N BJ, base of brown shale bed, undulatory, tight, I I I [l R1 at 35.9' 1952.9 

BJ, top of shale bed at 36.2' 
SHALE, dark gray, RO, 1.5", between 36.2' and 

36.3' 
BJ, top of shale bed, open, Fat 36.7' 

-40- SHALE, dark gray, RO - R1 at 36. 7' I- -
BJ, shaley LS, undulatory over 0.3" at 37.3' 
t:nd ot oonng at 38.4 ft below deck surface and 

20.2 ft below mudline 

~42- I- -

f-44- t- -

Notes: WOLFCREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-36nnnn Rev. 28 
Log of Boring B-127 
Sheet 3"of 3 



Surface Level (ft): 1968.99 Easting (ft): 104340.83 Hole ld: 

Total Drill Depth (ft): 11.1 Northing (ft): 98295.47 
B-130 Inclination/Bearing: 90 Datum: Wolf Creek Plant 

Datum 
Sheet: 1 of 1 

Iii' Qj CLASSIFICATION 
Qi 

c ClQ) .0 Qj 
Q) I 0 c. E ~ 

c. 
o?f!. ~ 

> _J >. en en ~ ~ Q) (.)I- :::J Q) 
0 ~~ Estimated Stratum z- 0 ~ _J Q) z > 

-~- :t::=Q.. ·- Q) Elev. ..... Q) .... - -o ..... ~ .... iii ~- 0 a 0(.) Strength ·-- e>> Q)+-' ·s·E u;·E u~ 0.. 2 c. C. Q) (.) cr ro.~ cu c.!!1 ..... c :;:::;X cr (feet) ctiQ) Q) ctl ~ E Ci Q) (ksf) =>c. "(ii(J) S:"E 0:- ctl·- en a> 
0 5: = e>J.l E cr 1-<D 

]i cno :.:J....l a:::_J ..!!:!-o ·;:: a.. 0 C...E 0 ctl 
0 0 0 roo u (/) (/) 

STRATUM DESCRIPTION 0000 0 C...N OOlOO 1-1.0.,.....,.... N 

~1-' 1-1 ~:1 bUll LIMESTONE; light gray (N7); medium strong I I I I 
0 (R3); slightly weathered (SW); medium I I I I 
""'" I I I I cV-i bedded; moderately argillaceous; 

fossiliferous; undulating dark gray (N3), .. 1··1··1··1·· 
close to medium spaced laminations (limey I I I I 

~ 

SC-1 I I I 112100 1 0 shale); strong HCI reaction. 167 "i BH, oo, stained, rough, sub-horizontal at 0.2' I I I I f--2-
MB, 90° between 0.4' and 0.5' "lTTr· r- -

Ol 

~ 
BJ, 0°, stained, rough, sub-horizontal at 0.5' I I I I 

~ CR-1 5 3.9 I I I I C') 5 5 Fresh (F) at 0.7 ft 
BJ, 0°, rough, sub-horizontal at 2.6' ··l··l··l·l· 

00 Moderate yellowish brown shale seam at 2.7 I I I I 
~ to 2.75 ft I I I I 
cV-i 

BJ, 0°, rough, sub-horizontal at 2.8' I I I I f--4- ··r·r ·r·r· r- -

~ 
Medium dark gray (N4 ), clayey shale seams 

Ol at 3.0-3.1 ft, 3.2-3.3 ft. I I I I N 
I I I I cV-i BJ, 0°, rough, sub-horizontal at 4.0' . + ·1·1·1-. 

~ BJ, 0 at 5.3' I I I I 
0 I I I I cV-i 

It 
I I I I f--6- ··f-r··· I 

.. r- -
,.._ 

I I I ~ 

"i I I I 
··H· ·-!-· 

00 I I I 
N CR-2 5 \1 I I I cV-i 5 .. I..J . . .I.. 1-8- t- -

Medium dark gray (N4) clayey shale seams at I I I 
~ I I I 
""'" 8.15-8.25 ft, 8.6-9.3 ft, and 9.55-9.70 ft. N -Weak (R2) at 8.15 ft I I I 

·t·t· t··l·· Clayey shale seams have no HCI reaction. 
I I I I I!) 

~ BJ, oo, rough, sub-horizontal at 9.4' I I I I N 
. .1.. J. .l. .1.. HO- BJ, 0°, rough, sub-horizontal at 9.8' 1- -

1\~J, 0°, rough, sub-horizontal at 9.9' r I I I I 1958.9 

BJ, 0°, rough, sub-horizontal at 10.0' I I I I 
I I I I 

··l··i··t··l·· 

H2- r- -

f--14- r- -

Notes: WOLF CREEK 
1. Terms and symbols defined on Plate 1. UPDATED SAFETY ANALYSIS REPORT 
2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed}. 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer Figure 2.5-36oooo Rev. 28 falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. Log of Boring 8-130 
5. HQ3 carbide Diamond bit used for rock coring. Sheet 1 of 1 



Hole ld: 
Surface Level (ft): 1981.31 Easting (ft): 104551.59 
Total Drill Depth (ft): 24.8 Northing (ft): 98559.49 B-131 Inclination/Bearing: 90 Datum: Wolf Creek Plant 

Datum 
Sheet: 1 of 2 

c;; ..... CLASSIFICATION 
Q) Qj Q) c:: OlQ) .0 03 > .E 0 c. E c:- c. 

~ a ?fl. Q) ...J >- men 
Stratum ~ - Q) (.)I- :J Q) 0 3:~ Estimated z - 0 ~ ...J 2 z > ..... - -~- ~a.. ·- Q) Elev. - Q) u-..c:: ..... C1l ..c::- 0 0 ou Strength ·-- e>> Q)- ·s·E u;·E u~ a. 2 c. C. Q) (.) -c:: c::u _c:: +:x 0::: <1l E a. Q) 0::: co.T (ksf) (feet) ::>c. c::.~ (1lQ) 0:- <ll·- rna> Q) C1l 'iii(/) S:'E 0 3:: ..... C1l E 0::: 1-C.O :.J....l o::...J ..!!1u ~ C)(/) a. ]j cno 0 a._s 0 C1l 

0 0 0 <llo () (/) (/) 
STRATUM DESCRIPTION 0 0 0 0 0 a_N 

OOlOO I-lO ....-- .-- N 

~ 
CLAY (CH); dark olive brown (2.5Y 3/3); wet; 

: : : I soft; some silt, decreasing with depth; highly 

~ 
SPT-1 0.8 0 plastic I I I 

1.5 1 - 9.7 ft to mud line; 4.4 ft to water from deck .. I .. J .. I-
1 I I I 

I I I 
-2-

~ 
I I I 

_.:: 1--------1-- - cLAT(cH); brownish yeiiOw(foYR676);-- -- ''I" IT . 1979.2 =-- -- ---- !--

I I I moist; soft; trace sand. 
I I I 

.. I .. J .. f. 

~ I I I 
ST-1 1:} 0,61 1 116 33 69 21 48 

I I I f-4-

~ 
· ·r · r ·1·r· - -
I I I I 

1---- ----t-- - cLA'v-;-With sand (CR);browniShyeiiow (10YR--
I I I I 1976.5 ~-- -- ---- I-- --

"1"1"1"1" 

~ 
6/6); moist to wet; soft; some silt; trace to I I I I 

SPT-2 1.3 1 
little subrounded gravel; mottled light grey I I I I 

30 69 19 50 (10YR 7/1) and dark grey (10YR 4/1 ). I I I I 1-6- 1.5 2 . 'f. ( 'j. '!'. 1- -

~ 
2 

I I I I 
I I I I 

~ 
"1--f·.·l"l" 
I I I I 
I I I I 

1-8 -· 

~ 
I .. J. .1 .. .1.. I- -

SPT-3 1.5 6 I I I 81 19 53 18 35 1.5 8 more silty, stiff I I I 

~ 
11 I I I 

"1"1"1" 
I I I 

1---- ---- t-- - cLA'v-;-STity(CL); Tigfit brownish' grey (2.5r-- I I I 1971.7 --- -- ---- I-- --
HO- ~ 

.J..l .. l .. -6/2); moist to wet; very stiff; some sand and 
I I I 

-
gravel; moderately plastic. 

I I I ~ SPT-4 1.2 14 I I I 77 14 

~ 1.5 19 "1"1"1"1" 
31 I I I I w I I I I 

1-12- .. l .. l..l . .l.. - -
~ I I I 

I I I // I I I i% SPT-5 1.1 10 trace gravel, stiff '1"1"1" 
77 19 70 53 17 / I I I 

I~ 1.5 9 
I I I 10 

1-14- .J..l..l .. '- -% I I I 
~ I I I 

I I I 1966.5 

Notes: WOLFCREEK 
1. Terms and symbols defined on Plate 1. UPDATED SAFETY ANALYSIS REPORT 
2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer Figure 2.5-36pppp Rev. 28 falling 30 inches to drive the spirt-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. Log of Boring B-131 
5. HQ3 carbide Diamond bit used for rock coring. Sheet 1 of 2 



: 
I 
! 

i 

Surface Level (ft): 1981.31 
Total Drill Depth (ft): 24.8 
Inclination/Bearing: 90 

(i) ... 
Q) Q) c Ol 

Q) ..0 .E 0 a. E ~ 
a. 

...J >- en en I- ::::1 Q) 0 ~1! Q) (.) 
Q) z > 

1il E c. 0 0 ou 
a. Q) (.) 0:: -c 0:: 
~ E c. Q) cc., 

ro E 0:: 1--<D 
(§ C) (j) ro a. 

(j) 

\ 
(j) 

Q) Q) 
> 

~ Q) 
...J 

..c Q) a. 
Q) 1il 
0 ~ 

f'-

1~1 
0 
c1j 

N SC-1 
N 

1:~;~= 
CR-1 2l 2 c1j 3 

0 
(") 

~ 
c1j 

1.0 
(") 

1-16-

1--18-

N I········ 

15 0 
(") 

c1j -~ 

~r::; 
CR-2 g 3.3 

(") _ ...... ""'5"'" :g 
~~~:T 

1--20-

1--22-

c1j 

I.I 
~l==y 

~~ 
CR-3 2 1.8 

2 2 1--24-

: 1--26-

' i 1-28-
1 

Easting (ft): 104551.59 
Northing (ft): 98559.49 
Datum: Wolf Creek Plant 

Datum 

STRATUM DESCRIPTION 

LIMESTONE; light gray (N7); medium strong 
(R3); slightly weathered, moderately stained 
to 19.6'; medium bedded; thin to medium 
spaced wavy laminations of dark gray (N3) 
limey shale interbeds; fossiliferous; 
moderately argillaceous; fossiliferous; strong 
HCI reaction. 

- 10 blows for no penetration (refusal). Begin 
coring 

HW casing set to 20.0 ft from deck with 0.5 ft 
stick up above deck 

Clay seam between discontinuities up to 0.25 
ft thick at 15.1, 17.1, 17.5, 19.6 and 19.85 ft 

BJ, oo, rough at 15.2' 
Special care sample 15.3-16.9 ft 
BJ, oo, rough at 15.4' 
BJ, 0°, rough at 16.8' 
Down feed pressure is 400 psi 
BJ, 0°, rough at 17.4' 
BJ, 0°, rough at 17.5' 
BJ, 0°, rough at 17.6' 
Core spun off between 17.8 and 18.0 ft. 

Sideways in box 
BJ, 0°, rough at 18.7' 
BJ, oo, rough at 18.8' 
BJ, oo, rough at 19.9' 
medium grey (N5) clayey shale interbed up to 

0.8 ft thick at 20.4 and 21.2 ft 
thinly spaced, subhc;>rizontal, dark grey (N3), 

shaly limestone laminations between 21.7 
and 22.7 ft 

MB, oo at 22.8' 
MB, oo at 22.9' 
Core separates at shale and clay seam in run 

2 when placing in box. 
BJ, 15°, rough, FeO stained between 23.1' 

and 23.2' 
BJ, 25°, rough, FeO stained between 24.0' 

and 24.2' 
BJ, 0°, rough, slightly open at 24.4' 

Hole ld: 

B-131 

Sheet: 2 of 2 
CLASSIFICATION 

Estimated Stratum 

Strength Elev. 

(ksf) (feet) 

0 0 0 
0000 
001.00 
1.0 ..- .....- N 

I I I I 
I I I I 
I I I I 

··1··1··1··1·· 2530 I I I I 
-

I I I I 
I I I I 

''f']''['l' 
I I I I 
I I I I 

·+·l··l·l· I- -
I I I I 
I I I I 
I I I I .. r T T r· 
I I I I 
I I I I 

·+·1··1·-1-· 1- -
I I I I 
I I I I 
I I I I 

"fTTY. 
I I I I 
I I I I 

·+·l··l·l· 1- -
I I I I 
I I I I 

. .1. . .1..1 .. .1.. 
I I I I 
I I I I 
I I I I 

·t·l··t·l· -
I I I I 
I I I I 

1956.5 

1-

1-

1~---L-L~---L~----~~---L--~----------------------------------~------~---L---L--~--~--~~--~ 
Notes: 

1. Terms and symbols defined on Plate 1. 

2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer 
falling 30 inches to drive the splij-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. 

WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-36pppp Rev. 28 
Log of Boring B-131 
Sheet 2 of 2 



Surface Level (ft): 1998.211 
Total Drill Depth (ft): 29.9 
Inclination/Bearing: 90 

Easting (ft): 101788.076122 
Northing (ft): 99819.136255 
Datum: Wolf Creek Plant 

Datum 

Hole ld: 

B-140 

Sheet: 1 of 2 

Q) 
~ 
..c: 
i5. 
Q) 
0 

1-2-

O"lQ) 
0 c. 

~~ ..c:-c. C. 
~ E 
G&\J 

Qj 
.c 
E 
:::J z 
Q) a. 
E 
ro 

(/) 

~ 
Q) 
> 
8 
Q) 

0::: 

SPT-1 1.3 
1.5 

..... 
Q) 
c. rnrn 

0 :5:~ a ou 
0::: iii ·!i' 

11::<01----------------------l 
(/) 

6 
23 
20 

STRATUM DESCRIPTION 

SILT, gravelly (ML); very stiff; dark grayish 
brown (10YR 4/2) and light gray (10YR 7/2); 
dry; with cement and roots (fill). 

4 in casing drilled with mud (temporaryO; hole 
cleaned out with flight augers to sample. 

Estimated Stratum ~ 
Strength Elev. 'g0 (ksf) (feet) ::::1 c. 

000 0000 
0 0 l() 0 
1.0 . ..-- ..- N 

I I I I 
I I I I 
I I I I 

··1--1--1···· 
I I I 
I I I 
I I I 

"TTT 
I I I 

]i 
0 
I-

I-

~ .. : .. u. 

CLASSIFICATION 

~ Ill 
1 1 1 1994.7 1--1--+--+--+----+--1 >< Fill, CLAY and concrete mix; hard; roots 
1 1 1 

~IX SPT -
2 ~ s8ts s~~~~~~~~~~ i~· 3.6 to 4.5 ft. . r r T r 

~ Rig grinding from 4.5 to 5 ft; concrete. 1 1 1 1 
-)<;)< ··1··1··1··1·· 
-)<;)< I I I I 
-)<;)< I I I I 

-4- 1-

-)<;)< Drilling with mud 1 1 1 1 
~r7~~./1-t---+--+-+---l---::c,.,..LA~Y::.,.(c=H'"""),-; -ve-ry--:-da-r,-k :-br_o_w_n -;-:(1c::::O-o-;Y-;::::R-;::2"""t2'"'"") .,...to-- · ·,r · ·

1
!" ·

1
i · ·

1
r · 1992·2 1---+--1------l~-+-+----1 

~ _/ black ( 1 OYR 2/1 ); dry to moist; soft to 
~ SPT -3 1.3 3 medium stiff; trace fine to coarse sand; no I I I I 18 69 20 49 

~~w 1.5 . ~ HCI reaction. . r :- Tr 
1-6-

~~ 
ST-1 and ST-2, no recovery; rig pulled forward . .1.. _

111 

__ 

111

_. _~

11
_. 

to drill B-140a in order to re-attempt ST 
sample collection. 

ST-1 ~ 

~ Til 
~~~ ·l~··[l··il·· 
~./ Push 50 psi 

I I I 

~~ ST-2 ~ ·r-:-r 
~ Ill 

~~ ·H··i·· 
~~ Ill 
~ I I I 

~ ·rrrr 
~ CLAY (CL); brown (10YR 5/3) to yellowish I I I I 1984·7 

0/~~/ brown (10YR 5/6); dry to slightly moist; . .1
1 
.. 1

1 
. .1

1 
.. 
1
1 .. 

/// SPT-4 1.4 5 medium stiff to stiff; trace silt; no to weak 
0/~ 1.5 7 HCL reaction. I I I I 
~ 11 I Ill 

1-8- -I-

-10- -1-

f--12- -1-

-14- -

Notes: WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 1. Tenns and SYfT\bols defined on Plate 1. 

2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. 
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Surface Level (ft): 1998.211 Easting (ft): 1 01788.076122 Hole ld: 

Total Drill Depth (ft): 29.9 Northing (ft): 99819.136255 
B-140 Inclination/Bearing: 90 Datum: Wolf Creek Plant 

Datum 

Sheet: 2 of2 
en a; CLASSIFICATION 
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~ a"#. ~ 
> _J >- en en Stratum ~ (]) (.)I- ::::1 (]) 
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STRATUM DESCRIPTION 0000 0 O..N 0 0 1,{) 0 I-l,{) ..- ..- N 

~ 
CLAY (CL); brown (10YR 5/3) to yellowish I I I I 

brown (10YR 5/6); dry to slightly moist; I I I I 

~ 
medium stiff to stiff; trace silt; no to weak I I I I 

-16- HCL reaction. .... J .. I.l- - -
I I I 
I I I 

~ I I I 
TTl" 

~ I I I 
I I I 

-18-
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·1··1··1·· -- -
I I I ---- ---- r--

- cLAT(CL}; brownish yeliOw(fOYR-676fto--- I I I 1979.7 --- -- ---- f-- --

~ grayish yellow ( 1 OYR 5/2); moist; very stiff to .. I I I 
SPT-5 1.4 12 hard; trace silt; medium to low plasticity; I TTl" 17 46 15 31 

~ T:5 16 strong HCI reaction. I I I I 
31 I I I I 

f-20- ··1··1··1··1·· 1- -

~ I I I I 
I I I I 

~ 
I I I I ····r·i·r· 

I I I 

~ I I I 
f-22- +H·· I- -
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I I I 
I I I 

.. 1..1 .. .1.. 

~ I I I 

Weak HCI reaction; massive below 23.0 
I I I 

~ I I I 
-24- ·+·1··1··1·· - -

~ SPT-6 1.3 15 I I I I T:5 26 I I I I 

~ 
37 . .I..J..I . .I.. 

I I I I 
I I I I 

~ I I I I 
f-26- ··l··j··t··l·· - -

~ I I I I 
I I I I 

. .1.. J. .l. .1.. 

~ I I I 
I I I 

~ I I I 
f-28- ·n··l·· 1- -

1---- I I I -- 1--

~ 
----r--

- cL"Av(cL};firowrlfsll yeliOw(iOYR676fto--- I I I 1969.7 r--- ---- --
brown (10YR 5/3); moist; hard; trace calcium .J..l . .l.. 

SPT-7 1.4 19 carbonate grains, medium sized, I I I 

~ TI 30 sub-rounded to rounded; single small crinoid 
I I I I f- ·-

~0/5.! 
1-... stem; massive texture; strong HCI reaction. 119683 I- . - -- f- 1- --I-

Notes: WOLF CREEK 
1. Terms and symbols defined on Plate 1. 

2. As"Built coordinates and elevation surveyed by Kaw Valley Engineering (KS"Iicensed). 
UPDATED SAFETY ANALYSIS REPORT 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer Figure 2.5-36qqqq Rev. 28 
falling 30 inches to drive the split"barrel sampler 6 inches in a possible 18 inch sample interval. 

Log of Boring B-140 4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. Sheet 2 of 2 



Hole ld: 
Surface Level (ft): 1998.211 Easting (ft): 101788.076122 
Total Drill Depth (ft): 14.1 Northing (ft): 99819.136255 B-140a Inclination/Bearing: 90 Datum: Wolf Creek Plant 

Datum 
Sheet: 1 of 1 

Ul Q; CLASSIFICATION 
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order to re-attempt ST sample collection. I I I f-2- TTl. 1- -
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f-4- I I I 
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I I I I where sample was recovered. See B-140 for I I I I soil description above ST-1 I I I I 1--6- .. fTTr· I- -
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. I. J .l. .1.. I= -- -- --= 1------------- - ci.Av-(cL};" 5rown(fbvR573}1oyeiiowfsh--- I I I I 2010.3 - ----

brown (10YR 5/6); dry to slightly moist; I I I I 
medium stiff; sparse silt; no to weak HCL I I I I 

~ ST-2 126 reaction. "l"l""l"l" 
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I I I I 
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Notes: WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 
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Surface Level (ft): 2005.578 
Hole ld: 

Total Drill Depth (ft): 19.7 
Inclination/Bearing: 90 

Easting (ft): 101787.031361 
Northing (ft): 100779.997862 
Datum: Wolf Creek Plant 

Datum 
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c a; .E 
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STRATUM DESCRIPTION 
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(ksf) (feet) ::>a. 
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0 0 0 0 0000 
OOt.nO I-1,{).,... .-- N 

SPT-1 1.3 6 (10YR 5/3); dry; medium stiff; difficult to I I I 
'1":5 23 break with hands; sparse fine sand; trace ·.f .. J. ·I· 
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roots; fill. l l l 1

99'. n-----+--+-+--1-~S~A;.,_N;;.D~(S:._:,P....!.)!....; c:.:o~n:.:.st~ru::.:c~ti:;.o:..:.n..::,co~n~c:;,re~t.;;e;~r;.o;.ot=:s,..l(fi:..:.:ll:.r.l).~l : : : I 2005_3 
SILT (ML); mottled yellow (10YR 7/6) to brown 

X I I I 

~ ·rlT I-

I~ .: .. u.f .. 
~- I I I I 
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4c-· · 1---- ----I-- -sAND. silty {srvf};broWrifsh -yerrow (1 5Y"R 6i6)- · ·l· · ·H ·} · 2001 ·7 F-
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1
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1
t
1
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1 
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1
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_
2 
~ _ 

1--------1-- I HCI r -· ~ 

~ c~v(c-f~~~~£:nlShyeflow(1DYR6!6}anCf_j : : : : 
~ very pale brown (1 OYR 8/2); dry to slightly . "f T r .. 
~ SPT-3 U 3 moist; stiff to very stiff; little very fine grained 1 1 1 
~ 1---- ~-~--1-i sand; unconsolidated. ..: .. : .. :. 

iij~ - cLAT(CL);" brcwiniSti yellow (1 OYR 6T6)to - - I I I 1998.4 1- -

~~ yellowish brown (10YR 5/6) and grayish I I I 
~ brown (10YR 3/2); dry to slightly moist; stiff . .1. .. 1..1.. t-
80~ to very stiff; trace very fine sand laminae; I I I V // trace grayish brown magnesium oxide I I I 
V~ ~ staining; no HCI reaction. I I I 
V~V / //~ Set 6ft casing; begin drilling wet rotary below .... t· ·t. "I". W SPT-4 1.4 5 SPT-3. I I I 

I-
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Sheet: 1 of 2 
CLASSIFICATION 
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..... - .,_ .Q ....... :::a... 
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. J. .l. .1.. 1995 6 ~~~-+-+-~~-+--1 ~ CLAY (CL); light olive brown (2.5Y 5/3) to dark 1 I I · 

1-12-

~ grayish brown (2.5Y 4/2); dry to slightly 1 I I 
~ moist; stiff to very stiff; weak HCI reaction. 1 1 1 
~ ST -1 Q - Attempt ST -1, pushed 1.5 ft but shelby tube ·1

1
· ·t

1 
· ·t
1
· · 

~ L lost in hole; will pull up and start second 

~ SPT-5 H ~~ hole. . .. J..l .. : .. 
~~~ 31 llll ~ Attempt ST-2, only 7 in pushed until refusal; 1 1 1 1 [»; no recovery. 1 1· ·t · 1 

-

~% ~SH- ~--~- ---------------------rlll 10021 
:-

------1-- --

f-14- % SPT-6 1.3 15 
~ '1":5 26 I I I I 0 37 1111 

Notes: 

1. Tenns and symbols defined on Plate 1. 

2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. 
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. Hole ld: 
Surface Level (ft): 2005.578 Easting (ft): 101787.031361 
Total Drill Depth (ft): 19.7 Northing (ft): 100779.997862 B-141 Inclination/Bearing: 90 Datum: Wolf Creek Plant 
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Sheet: 2 of2 
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(/) 0 0 0 0 <llo () (/) STRATUM DESCRIPTION 0 0 0 0 O..N 0 0 r.o 0 1-lO ..- ..- N 

~ 
CLAY (CL); gray (7.5YR 5/1) and gray (7.5YR I I I I 

6/1 ); very stiff; difficult to break; grading to I I I I 
highly weathered shale; breaks along I I I I 

-16- ~ indistinct horizontal laminae, very thin; trace ··1--l--1-l- r 
to sparse iron oxide staining; strong HCI I I I I 
reaction. I I I I 

~ I I I I ·-r·r·r·l· 

~ I I I I 
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slightly moist; hard; highly plastic at 18.5 ft, I I I I 
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- -- ..DL -- ~-€ ~ massive; horizontal laminae not present; 1 - I I I I 1986.1 1-- -- ----1-- f---
'---- --

\ weak HCI reaction. 11 1985.9 r-- -- ---- 1-- f---
f-20-
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I, _!_a~i~~ ~~nJl. ~C_!_r.!::_a~i~n.:_ ______ I 

f-22- 1-
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Notes: WOLF CREEK 
1. Terms and symbols defined on Plate 1. UPDATED SAFETY ANALYSIS REPORT 
2. As-Built coordinales and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer Figure 2.5-36ssss Rev. 28 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

Log of Boring B-141 4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. Sheet 2 of 2 



Hole ld: 
Surface Level (ft): 2005.967 Easting (ft): 101913.543012 

Northing (ft): 101287.495955 Total Drill Depth (ft): 29.8 
Inclination/Bearing: 90 
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Notes: 

1. Terms and symbols defined on Plate 1. 

Datum: Wolf Creek Plant 
Datum 

STRATUM DESCRIPTION 

Estimated Stratum ~ 
Strength Elev. 'Eo 

(ksf) (feet) =>c. 
0 0 0 
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0 0 1,{) 0 
1.0.,... .... N 

Cii 

~ 
SILT, sandy (ML); dark brown (10YR 3/3); dry; I I I I 

B-142 

Sheet: 1 of 3 
CLASSIFICATION 

very stiff; with roots (fill). I I I I 
- - - I I I I 2005.3 1- ------- 1- - 1- ---sAND, silty {SM);"Very-palebrown -(10YR 7/4); .. f .. J .. I--1--

dry; very stiff; partial!~ ~emented; trace 1 1 1 1 
'-~~~~u~ _£X~~s~t~~~E.~I!:_ _____ _./"""" 1 1 1 1 2004.5 1- -------- 1- - 1- --

SILT (ML); mottled brownish yellow (1 OYR I 1 1 1 
6/6) to dark yellowish brown (10YR 4/4); dry; .. · ·1· '[. l. 
stiff; few thin, horizontal laminae; sparse fine 1 1 1 
sand; trace magnesium oxide staining; no 1 1 1 
HCI reaction. .J .. I .. f .. 

I I I 
I I I 
I I I TT ... 
I I 

I I I 

t- -

I-

-cL'AT(cL};"mottledbrowniShyelfow{16YR-- ·++I· · 2001 ·1 r--- -- ----~- --
6/6) to dark yellowish brown (10YR 4/4); dry I I I 
to slightly moist; stiff; breaks on horizontal I I I 
lines but texture generally massive; sandy at 

6
1
5

!..1 .. 
top of ST sample. · I I 

I I I 
I I I 

·++I· 
I I I 
I I I 

. .1. . .1. .l .... 

19 46 16 

-I I I I 
--------------------- I I I I 19975 -- ------~-f.---

CLAY (CL); mottled light yellowish brown 1 1 1 1 · 

1-

(2.5Y 6/4) to olive brown (2.5YR 4/3) and . 'I' ·i· ·t· ... 
white (2.5Y 8/1 ); slightly moist; stiff; sparse 1 1 1 
iron oxide staining; trace white calcium 1 1 1 
carbonate grains; strong HCI reaction. 1 J 1 
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yellow (10YR 6/6); moist; stiff to very stiff; I I I 
difficult to break with hands; slightly silty with · t ·f· ·t· 
silt content decreasing with depth; brownish I 1 1 
yellow decreasing with depth. I I I 
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few indistinct horizontal to sub-horizontal 
laminae. 

.. I..J" l. " 
I I I I 
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I I I I 
I I I I 

.. I .. J..l . .l.. 
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WOLF CREEK 

2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 
UPDATED SAFETY ANALYSIS REPORT 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. 

Figure 2.5-36tttt Rev. 28 
Log of Boring B-142 
Sheet 1 of 3 



Surface Level (ft): 2005.967 Easting (ft): 101913.543012 
Northing (ft): 101287.495955 

Hole ld: 

Total Drill Depth (ft): 29.8 
Inclination/Bearing: 90 
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Notes: 
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1. Terms and symbols defined on Plate 1. 

Datum: Wolf Creek Plant 
Datum 

STRATUM DESCRIPTION 

CLAY (CL); grayish brown (2.5Y 5/2) to dark 
grayish brown (2.5Y 4/2) and brownish 
yellow (1 OYR 6/6); moist; stiff to very stiff; 
difficult to break with hands; slightly silty with 
silt content decreasing with depth; brownish 
yellow decreasing with depth. 
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Stratum ~ 
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---------------------- 1 1 1 1 1987.5 r--
SHALE; dark gray (2.5Y 4/1 l: dry; extremely I I I I 

weak (RO); moderately to htghly weathered; . "f. r ·r ·y· 
common clay at 18.5 ft decreasing with 
depth; abundant indistinct horizontal to I I I I 
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staining; trace calcium carbonate grains; : : : 
strong HCI reaction. 1 1 1 

extremely weak (RO), with common thin zones ·I· ·I· -1-. 
of completely weathered, no HCL reaction. 1 1 1 - MB, oo at 20.3' 1 1 1 

MB, oo at 20.7' 1 1 1 
MB, oo at 22.6' T "j" .. · 
MB, oo at 23.0' 1 1 

Return to very weak (R1) to extremely weak 
(RO) below 23.8 

MB, oo at 24.6' 

I I 
""I"" I"" I" 
I I I 
I I I 

.. I .. J. .l. 
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no rock structure; no HCI reaction below 1 I 
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2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 
UPDATED SAFETY ANALYSIS REPORT 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer 
falling 30 inches to drive the splij-barrel sampler 6 inches in a possible 18 inch sample interval 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. 

Figure 2.5-36tttt Rev. 28 
Log of Boring B-142 
Sheet 2 of 3 



Qj 
Q) -.I:: 
0.. 

Surface Level (ft): 2005.967 
Total Drill Depth (ft): 29.8 
Inclination/Bearing: 90 

Cil 
Qi 

c Ol .E 0 > _J Q) 
_J Q) u ..... iii E 2 c.. 0::: ro 

..... 
Q) Q) ..c c.. E >-

I- :J 
Q) z c.. Q) c.. 

~ 
Q)' 
> 
8 
Q) 

Qj 
c.. 
<J)<J) 

0 3:~ 
0 .2 g 
0::: fll.T 

Easting (ft): 101913.543012 
Northing (ft): 101287.495955 
Datum: Wolf Creek Plant 

Datum 

Q) ro E 
0 s ..... ro E 8 (9 (j) ro b::c.ol----------------------i 0::: 

(j) 

-32-

-34-

1-36-

1-38-

-40-

-42-

1-44-

Notes: 

1. Terms and symbols defined on Plate 1. 
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STRATUM DESCRIPTION 

SHALE; medium dark gray (N4); very weak 
(R1) to weak (R2); fresh (F); muddy; 
argillaceous with common calcium 
carbonate lenses and shell fragments; 
generally horizontal to sub-horizontal with 
soft sediment deformation; strong HCI 
reaction. 

MB, oo at 26.8' 

2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows reauired for a 140 lb. auto trio safetv hammer 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. 
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1. Terms and symbols defined on Plate 1. 
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STRATUM DESCRIPTION 

CLAY, sandy (CL); with construction concrete; 
dry (Fill) 

CLAY, silty (CL); dark gray (2.5Y 4/1 ); moist; 
soft to medium stiff; moderately plastic; 
trace fine sand; no HCI reaction. 

CLAY, with silt (CH); light olive brown (2.5Y 
5/4), grayish brown (2.5Y 5/2) and dark 
yellowish brown (10YR 4/6); moist; medium 
stiff; plastic; no HCI reaction. 

CLAY, silty (CL); grayish brown (10YR 5/2) to 
yellowish brown (10YR 5/6); medium stiff; 
plastic; strong HCI reaction. 

CLAY, silty (CL); olive gray (5Y 5/2) to brown 
(7.5YR 5/3); dry to slightly moist; stiff to very 
stiff; trace sand partings with iron oxide 
staining; strong HCI reaction. 

2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. 
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Notes: WOLF CREEK 
1. Terms and symbols defined on Plate 1. 

2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as·the number of blows required for a 140 lb. auto trip safety hammer 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. 
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1 . Terms and symbols defined on Plate 1. 

STRATUM DESCRIPTION 

SILT, with clay (ML); dark gray (7.5YR 4/1 ); 
medium stiff; dry; grass at surface; trace fine 
sand; with roots. 

- SiCT(MTCverycfarkgray(7.5YR3Ti)and--
mottled strong brown (7.5YR 5/6) and 
pinkish gray (7.5YR 7/2); dry; stiff; trace 
sandy; blocky texture with few angular 
cemented sand and siltstone clasts; few clay 
zones; common iron and magnesium oxide 
staining; no HCI reaction. 

ST-1 push until refusal; tube bent, no sample. 
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WOLF CREEK 

2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 
UPDATED SAFETY ANALYSIS REPORT 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. 
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calcium carbonate inclusions and fine to 
medium sand; stronger shale zones have 
distinct horizontal laminae with weak HCI 
reaction; weaker argillaceous zones have 
rough core surface with strong HCI reaction. 

Too soft to collect special care sample 
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Shale becoming more argillaceous with depth. 
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\MB, oo at 23.1' 
LIMESTONE; pale brown (5YR 5/2); weak 

(R2); fresh (F); generally massive but with 
few shaly sub-horizontal partings; trace shell 
fragments and crinoid stem inclusions; 
strong HCI reaction. 
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Notes: 

1. Tenns and symbols defined on Plate 1. 

- Change in drilling rate at 23.2 ft; 350 psi. 
Limestone broken - no special care sample 

collected. 
Completely weathered shale interbed at 23.6 

to23.7ft 
- MB, oo at 23.6' 
MB, oo at 23. 7' 
Trace pyrite 24.4 to 24.7 ft 

MB-, oo at 24.4' 

2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. 
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Notes: WOLF CREEK 
1. Terms and symbols defined on Plate 1. UPDATED SAFETY ANAL YSJS REPORT 
2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer Figure 2.5-36wwww Rev. 28 falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 
Log of Boring 8-145 4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. Sheet 1 of 3 
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Notes: WOLF CREEK 
1. Terms and symbols defined on Plate 1. UPDATED SAFETY ANALYSIS REPORT 
2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer Figure 2.5-36wwww Rev. 28 falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. Log of Boring B-145 
5. HQ3 carbide Diamond bit used for rock coring. Sheet 2 of 3 



Q) 
CD -_c 

Surface Level (ft): 1992.48 
Total Drill Depth (ft): 29.9 
Inclination/Bearing: 90 

(i) 
Qi 

c Ol .E 0 > _J CD 
_J 2 (.) ,_ 

Qj CD .0 a. E >-
I- :::::1 

CD z 
(:

~ 

,_ 
CD 
a. 
(/)(/) 

E c. 2 co a. a: c. CD 
c. 

0 
(.) 

0 5:~ a .2 g a: Ill., 

Easting (ft): 104940.96 
Northing (ft): 101320.18 
Datum: Wolf Creek Plant 

Datum 

CD co ~ 
0 s: ~ C) 

0 

E co E 
(/) co 

CD a: b:<DI-------------------i 
(/) 

-32-

-34-

1--36-

"-38-

~40-

1--42-

~44-

Notes: 

1. Terms and symbols defined on Plate 1. 

(/) 
STRATUM DESCRIPTION 

0.7 ft interbed of SHALE between 28.6 and 
29.3 ft, dark gray (N3), extremely weak (RO), 
develops strong horizontal fractures on 
laminae when dry, fresh, strong reaction to 
HCI, Shale bands increasing with depth and 
show soft sediment deformation. 

- MB, oo at 28.6' 
MB, oo at 29.5' 
MB, oo at 29.6' 

2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. 
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Notes: WOLF CREEK 
' 1. Terms and symbols defined on Plate 1. UPDATED SAFETY ANALYSIS REPORT 
' 2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). I 

i 3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer Figure 2.5-36xxxx Rev. 28 
! falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

Log of Boring B-146 ' 4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 
i 5. HQ3 carbide Diamond bit used for rock coring. Sheet 1 of 2 ' 
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Notes: 

1. Terms and symbols defined on Plate 1. 

2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. 
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Notes: 

1. Terms a~d symbols defined on Plate 1. 

; 2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. 
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Notes: WOLF CREEK 
1. Tenns and symbols defined on Plate 1. 

UPDATED SAFETY ANALYSIS REPORT 2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer 
Figure 2.5-36yyyy Rev. 28 falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. Log of Boring B-147 
5. HQ3 carbide Diamond bit used for rock coring. Sheet 2 of 2 
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I I I 1979.8 -- -- ---- -- --
I I I 

brown (10YR 5/6) to brownish yellow (10YR ·t·t .. t· 
SPT-3 1.5 4 6/6), dry to slightly moist, with common I I I 

~ 1.5 6 cemented silt layers, FeO staining, no HCI I I I 9 reaction, blocky texture absent. 
-10- . .I..J..l. - -

~ I I I 
I I I 
I I I 

~ "l"l"l'l" 
I I I I 

~ SPT-4 1.,§ 9 Below 11.5, includes quartz sand, fine to I I I I 
1-12- 1.5 15 medium grained, CaC03 nodules and . .I..J..l . .l.. - -

15 common crinoid stems and shell fragments, I I I 
strong HCI reaction. I I I 

I I I ~ f---- ----I--
-c~~~h~~w~~~~bmWn0wR--· ·n .. 1 .. 1975.3 1-- -- ---- ~- --

~ 
I I I 5/4) to dark yellowish brown (10YR 4/6) and 

very pale brown (10YR 7/3), dry, few 
1-14- horizontal FeO stained zones, shell 

~ SPT-5 1.5 13 fragments common, trace cemented sand, 
1.5 17 strong HCI reaction. 

~ 24 

Notes: 

1. Terms and symbols defined on Plate 1. 

2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. 

I I I 
. J. .1..1 .. - -
I I I 
I I I 
I I I 
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Surface Level (ft): 1988.31 Easting (ft): 104706.94 Hole ld: 

Total Drill Depth (ft): 32.3 Northing (ft): 98880.82 
Inclination/Bearing: 90 Datum: Wolf Creek Plant B-148 

Datum 
Sheet: 2 of 3 

y; '- CLASSIFICATION 
Q) iii 1il Qi c: Ol Q) ..c .E 0 0.. 
E ~ 

0.. 

~ o?f!. ~ 
> ...J >- CJ)CJ) 

Stratum ~ Q) I- :J Q) 
Cl ~~ Estimated Zai 0 ~ ...J Q) (.) z > '- - .~ ...... :!=:D.. .!:: ro :.c Q) 0 a au Strength Elev. - Ol> Q)- -c- u~ iii a. ·-- ·s·E w·E a. 0.. Q) (.) a:: -c: c:u c:.~ -c: +=ix ro a:: 

~ E a. Q) en., 
(ksf) (feet) =>a.. COQ) 0:- CO·- CJ)Q) Q) a:: 1-<0 "iii(J) sc :.J....l a::...J .!!1-c Cl s C) co E ]i Cllo ;§ CJ) c... 0 C...£ co roo u CJ) CJ) 

STRATUM DESCRIPTION o888 0 C...N 0 0-.!) 0 I-lO ....- .-- N 

~ 
CLAY, with silt (CL); yellowish brown (10YR I I I I 

5/4) to dark yellowish brown (10YR 4/6) and I I I I 

~ very pale brown (10YR 7/3), dry, few I I I I 
-16- ---- ---- t-- l horizontal FeO stained zones, shell r .. -l--1-·1·· 1972.3 r-- -- ---- -- --

I fragments common, trace cemented sand, I I I I 
1 _s~o.!::g_!-l~l..r:._e~c!!?~ __________ I I I I 

I I I SHALE; highly to completely weathered, TTl. yellowish brown (10YR 5/6) to gray (10YR 
5/1 ), extremely weak (RO) to very weak (R1 ), I I I 

I I I 
~18-

dry, high dry strength, common shell 
·1··1·-1-· -fragments and crinoid stems, horizontal I-

laminae not evident on fresh sample. I I I 
I I I - Rig chattering. 
I I I 

SPT-6 1.5 18 
.. I TTl. 

1.5 31 I I I I 
36 I I I I 

f-20- ·+·l··l·l· r- -
I I I I 

Start drilling at 20ft, 10/27/11, no fluid in hole I I I I 
at start of drilling. I I I I 

··rTTr· 
Driller reports hard drilling at 21.2 ft. Switch I I I I 

from auger to wash rotary. I I I I 
"-22- ·+·t··t·-1-· I- -F== 

I I I I 1966.0 
<0 

~ 
LIMESTONE; medium gray (N5) to light olive I I I I lO gray (5Y 5/2), very weak to (R1) to weak 

. .1. . J. .1 .. .1. . ..- (R2), fresh to slightly weathered, trace shell I I I I fragments and pyrite, with common shale I I I I ...... lenses; shale is light gray (N7) to medium I I I I ..-
dark gray (N4), subhorizontal, showing soft -24- N ·t·t··t·l· I- -
sediment deformation, strong HCI reaction I I I I ' throughout. 

j <0 I I I I ';'I: CR-1 459 3l 
- SPT refusal at 22.3 ft bgs. Begin HQ3 .. I.. J. .I . .1. . j ..- coring at 22.3 ft bgs. ! I I I I 

i Coring with diamond bit. I I I I 
j 

..- Zones of extremely weak, completely I I I I ..-
~ t-26- N weathered dark yellowish orange (10YR 6/6) ·t·t··t·-t-· I- -
) material, with no rock structure or HCI I I I I ) 

reaction, up to 0.4 ft thick, at 22.6-22.8, ; lO I I I I ' ~ 23.4, 23.8, 24.4, 24.8-25.2, 25.8, 27.3, and ' . .1. . J. .I . .1.. ) N 27.6-27.8 ft. i 
MB, oo at 22.7' I I I ) 

I I I ) ..- MB, oo at 22.8' j ..- 1---- ----1-- l MB, oo at 23.4' 1. I I I 1960.5 1--- -- ----1-- --j 1--28- N ·n·l· 1- -
! I MB, oo at 23.8' I 

I I I i lO I Limestone soft and broken. Mechanical I 
I I I 

j '.'! I breaks do not allow collection of special care I .J.LI .. ) N I sample on Run 1. I : I I I ) I MB, oo at 24.4' I 
I I I ) 0 \ MB Zone, oo between 24.8' and 25.2' I ; ..-

CR-2 I I I ' I r-.· I ' ~ 
WOLF CREEK ' Notes: 

\ 
) 1. Terms and symbols defined on Plate 1. UPDATED SAFETY ANALYSIS REPORT ) 2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). J 

j 3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer Figure 2.5-36zzzz Rev. 28 ! falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

Log of Boring 8-148 i 4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 
j 5. HQ3 carbide Diamond bit used for rock coring. Sheet 2 of 3 ) 



Surface Level (ft): 1988.31 Easting (ft): 104706.94 
Northing (ft): 98880.82 Total Drill Depth (ft): 32.3 

Inclination/Bearing: 90 Datum: Wolf Creek Plant 
Datum 

Ul 
Qi c:: 

Q) .E 
~ 

> Q) 
_J Q) 

.s::::. 1i1 a; 0.. 
Q) 1i1 0::: 
0 3: -·;::: 

0 

(j) 

~ 
N 

..-..-
-32- N 

f--34-

f--36-

f--38-

-40-

i-42-

f--44-

Notes: 

a; ,_ 
O'lQ) .0 Q) 
0 0.. E ~ 

0.. 
_J >- CJ)CJ) (.)I- ::J Q) ~~ z > 0 
·- Q) 0 a ou .s::::.-c.. C.. Q) (.) 0::: -c:: 
ro E Q. Q) m., 
,_ ro E 0::: I-CD 
0(/) a.. ro (/) (/) STRATUM DESCRIPTION 

1MB Zone, oo between 25.4' and 25.7' 1 
1MB, oo at 26.3' 1 
INo water loss or gain. Downpressure 400 1 
I p~. I 

~~~~~~~~~~~~~~~~---J 

~ ~ 5 

SC-1 1.7 
1.7 

LIMESTONE, medium gray (N5), weak (R2), 
f--l---+4----+--1--+----J~o fresh, clay zones absent, increased 

occurrence of soft sediment deformation, 
with abundant shell fragments and 
calcareous nodules, strong HCI reaction 
throughout, shale lenses at 28.0-28.6 and 
28.9-29.0 ft. 

- MB, oo at 27.8' 
MB, oo at 32.0' 
Mt:S, u at :3£.8' 
MB, oo at 32.9' 

1. Terms and symbols defined on Plate 1. 

2. As-Built coordinates and elevation surveyed by Kaw Valley Engineering (KS-Iicensed). 

3. The SPT blow count is defined as the number of blows required for a 140 lb. auto trip safety hammer 
falling 30 inches to drive the split-barrel sampler 6 inches in a possible 18 inch sample interval. 

4. Shelby tubes used for cohesive soil sampling of dimensions 36 inches long, 3 inch outside diameter. 

5. HQ3 carbide Diamond bit used for rock coring. 

Hole ld: 

Estimated Stratum ~ 
Strength Elev. ~U 

(ksf) (feet) ::::>c.. 

: : : : 
I I I I 

]i 
0 I-

.. I .. J .. I•1780 165 
I I I I 
I I I I 
I I I I 
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" ...... 

TEST DATA 
<>> " a:c a: 
"'"' ...... a: 

SAMPLE DEPTH 

~ 
~~ 
§~ 
~I.( ,.., ....... 
~ 

0 
Jl •3 I 

LL • 41% 
PL • 19\'l 
PI - 22% 
Wo • 15% 
0~- 108.2 PCF. 

I• 
6• 

5 -

6 ..... 
LABORATORY 

za: .. ...... 
TEST DATA 

<>:> " a:c 0:: .. .., ...... 
0:: 

SAMPLE DEPTH 
)I •2 I LL • 67% 

PL • 28% 
PI - 39% 

'" 2'-~ I ~L • 66% 
PL • 2 5% 
PI • 41% 
I* 

Jl.~ I Wo - 20.1% 
6• Dm • IO:;,o· PCF 

5 

~ 
~~ 
§~ 
~I.( ,.., ....... 
~ 

.. ..... 
LABORATORY 

za: 
" ...... 

TEST DATA 
U> 0 a:o a: 
"'"' ..... a: 

SAMPLE DEPTH 
Jl -3' LL • 64% 

PL • 22% 
PI - 42% 
I* 

3 1 -5 1 LL • 62% 
PL • 2 1% 
PI • ld">; 
I* 

1• -s• 6• 
wo - 17. s:.: 

- Om • 91.9PCF 5 

~ 
~ 
~~ 

~~ 
"""t 
~~~~ 

II 

I 

~ 
~ 
~~ 
~~ 
iil~ 

I 

Iii 

II 
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SYMBOLS 

TEST PIT I 
SURFAGE ELEVATION 1067.72 

COOROINATES' N 583.80.0 E 2810538.6 

OESCRIPriONS 

DARK Gi\AY CLAYEY SILT WITH OCCASIONAL FINE GRAVEL 
(TOPSOIL) 

'IUI'<EROUS ROOTS 
MOTTLED 8ROWN ~NO GRAY SILTY CLAY WITH SOME FINE SAND, 

ROUNDED (VERY STIFF) 
FINE ROOTS 

~f---l VERY omA~~m~H ~m~~ ~~ L t{ G~MR~~N camE w mo F ~ ~fH SAND 
SOME GRAVEL 

DC CAS IONAL FOSSILS 

..,.....,._==-•~p;~L~+¥~Mge~~ ~~~~E~LAY 
LIMESTONE; LIGHT GRAY 

TEST PIT COMPLETED AT 4.6 FEET ON 11-7·73. 
WALLS STOOD VERTICAL. 
NO SLUMP lNG. 
WATER ENTER INTO PIT FROM OtPTH OF 3.0 FEET TO 6.0 FEET. 
BULK SAMPLE TAKEN FROM 1.0 FEET TO 3.0 FEET. 

TEST PIT 2 
SURFACE ELEVATION 107'3.31 

COORDINATES: N 583.~0.0 E 2810271.1 

DESCRIPtiONS 

CARK GRAY CL~EY SILT WITH ROOTS A'IO ORGANICS (TOPSOIL) 

·-lt-~:-:--I~RANGI~~:~~JB~Afli.t"foTgomP~R~mE~ITH DARK BROWN SILT 

DARK GRAY AND BROW~! qLTY CLAY WITH SOME SAND AND GRAVEL 
(VERY STIFF) 

YELLOWISH-BROWN SILTY CLAY WITH OCCASIONAL SAND ANO GRAVEL 
(VERY STii'F) 

CALCAR ECUS 
1-..,;. .... ..=.;:..:....-ILIGHT BLUISH-GRAY S I LTV CLAY WITH SOME ·sAND (VERY STIFF) 

CALCAR ECUS 
&..-..A-...;.....;....JL IGHT GRAY CLAY WITH HIGHLY WEATHERED NODULES (VERY STIFF) 

SYMBOLS 

GRADES C'""GE 
PLATTSMOUTH ~EM9E:; 
LIMESTONE; LIGHT GRAY 

TEST PIT CO~<PLETED A: 4.q FEET ON 11-7-73. 
WALLS STOOD 'JERT I CAL, 
SMALL A~OUIIT ~F ',<ATER SEEPAGE FRO!,\ JUST ABOVE LIMESTONE. 
BULK SAMPLE TAKEN FqOM I.C FEET TO 2,C FEET AND FROM 2.0 
FEET TO 4,0 FEET. 

TEST PIT 3 
SURFACE ELEVATION 107'3.67 

COOROINATES' N 583.51.8 E 2810~02.6 

DESCRIPriONS 

GRAYISH-BROWN SILTY CLAY WITH ROOTS AND OCCASIONAL 
ORANGISH-ERC'oN GRAVEL (>~EOIUM STIFF) 

.......... --ojBROWN SllrY CLAY WITH TRACE OF SAND AND GRAVEL (POD) 
(VERY STIF") 

TRACE RCOTS 
SOME VEi!TICAL JOitiTING FILL(O WITH DARK GRAY SILTY 
CLAY 

"OTTLEO GQAY CLAY ~110 ORANGISH·BROWN SILTY CLAY INTERMIXED 
WITH T~.:.C'£ : r )M;O AND GRAVEL 

OCCAS IOt:•L F I!:E PIECES OF SAIIOSTONE ( 118" TO 114") 
ORANG ISH· SROwN A"O LIGHT GRAY S I LTV CLAY INTERMIXED WITH 

.__.._-"-'-'-"'MOT~~~~ ~~G~~:.~~~y ~;~~~~ ITE ORANG ISH· BROWN ANO OARK GRAY 
CLAY WITH TOA[E •;F SILT AND SOME FOSSILS 

PLATTS,..,UTH ~E~SER 
Ln1EST0~1E: LIGHT G;;~'1' 

TEST PIT CC~ 0LETED AT 6.2 FEET ON 11-7·73. 
NO WATER IN PIT. 
WALLS STANO I•G 'JERT I CAL. 
BULK S..:.'"'PLE TAI(Hf ~qQM l.C F::; TC 3.f FEET 1\~·0 F~OH 3.C 
FEET TC ~.:: ='E£T, 

WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-37a 

Log of Test. Pits TP-1, TP-2 & TP-3 
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0 ... .., 
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"'"' U> 0 

~8 a: 
"-"' a: 

O-+--SA-~-.P-L_E_D_E_P_T_H ____ ~--------~--+---~ 
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~i:::: 
Cl~ 
~I.( 
'-

-

2 I _J.. I Ll = f3~' 

PL "' 23~: 
PI • 40~, 
I* 
w0 • 16.3:. 
D,.. • 92.3 

Per. 

***RESULT or MIXTUI=:.£ CF SA~lPL£ '"0.:'.'-1 
2.0 FEET TO 4.C FEET tr: TP L A:iD 
FROM 1.5 FEET TO 4.5 FEET HI TP 6, 

LABORATORY 

TEST DATA 

SAMPLE DE 0 TH 
1.5'-3.0 1 

LL 77~' 
PL "' 26~, 
pI . 51:: 
Wo 23. 1 ~· 
D~ • 863 PCF 
I• 
f:* 

LABORATORY 

TEST DATA 

0 ...... za: ...... 
u> a:o 
"'" "-"' a: 

0 ... .., 

Q 
0 
a: 

~!5 0 
U> 0 
ffi8 't 
"-"' a: 

0-4-S-A_M_P_L_E~D~E~P~T-H----~~------+---+---~ 
**"* w0 • 16.!~ 

5-

D.., • 92.1 PCF 
6• 

1. 5' -4.5 

51-61 

LL • 69l! 
PL • 26~: 
PI • 43:; 
1* 

LL • 4 8~ 
PL • 2.1.1~: 
PI • 21o~ 
Wo • 21. 9': 
D-. 92.2 per· 
1* 6* 

,... RESULT OF MIXTURE OF SAHPLE FRO!< 2. C. 
FEET TO 4.Q FEET I!; PT I. Ar;O l.o FEET 
TO lo.S FEE~ IIi TP e. 
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TEST PIT 4 
SUR FACE ELEVATION 1079.55 

COORO I NATES: N 580827.8 E 2811731.7 

SYMBOLS OESCRJPrJONS 

liilt:· ML-CL ELAC:< CLAY£~ SILT ~o.'JTf-i ;:::-·C1TS .:.~;c GRGt.r.rJcs (TOPS2!Li 
DARK GR.C.YISH·BRQ'. .. :~; CLAY ~,liTH Sr.t~E SILT (VEF'Y STl""F') 

OCC~Slril~A:.. SI·~All <:OOUU:S 0"" HIGHLY WEt.THEREC 
CH LIGHT GR,\' L !t~ESTONE 

t--+-C-H-j MOTTLED GRAY. BROI·" At;S ORANGE S I LTv CLAY (VERY STIFF) 
SQt.~£ Fl'l£ ~.JOTS /:.'!D TRACE OF SAND 
OCCASIC'NAL S!·~ALL HI(';HLY \·:£t.TH£Rt:D LHI£STOtlE ~!COULES 

LIGHT BROWNISH-GRAY CLAY 1-/ITH INTERI11XE'• HIGHLY WE!THE~ED 
.__,.,_....,..,.,...., LIGHT G:;:.y li'·~ESTC~:t: NODULES (\'ERY STIFF) 

NUf-1[~0\JS GYOSU,.. CP.YSTALS It: CLAY 
SOI·'E FINE ROOTS 

MOTTLED GRAY. BROWN AND ORANGE CLAY (VERY STIFF) 
::t•'·lEF.Ot!S GY osu•• CRYSTALS 
GHOES 6ROW" WITH TRACE OF FINE SAND 

HEEBNER •·lEu.8[R 
SHALE: ELAC~: THINLY LAMINATD: CA~BONACEOUS: FISSILE 

(HARD) 

TEST PIT COMPLETED AT 6.4 FEET 011 11-7-73. 
HOLE REF I LL~C. 
TOPSOIL •LACE~ AT S~RFACE. 
WALLS STOOD '.'ERT IC~L. 
SOME VERY SLU1~ ~.:.TEP. SEEPAGE FROP. L.9 F"EET TO BASE OF ?IT. 
BULK SAnPLE TAKEN FPC~ <.C. FEET TG 4.0 FEET AtiD FROM 5.0 
FEET TO ~.c· FEET. 

TEST PIT 5 
SURFACE ELEVATION 1073.72 

COORDINATES: N 581516.6 E 2810765.1 

SYMBOLS OESCRJPrJONS 

W,~;,i!!~~=l ER0('~6~~o~t~~~ 
GRAY I SH-EROW•; CLAY 

SOHE O'.OT' 
DCCAS IC~;AL SAND. ROUNDED 

f--+...:.'-'--i'·lOTTLEO GRAYIS"·:•owo, AllD GRI.YISH-6LACK SILTY CLAY WITH 
DC CAS 101/AL SA tiD 

SYMBOLS 

ORANGE CL~Y WITH TRACE OF SAt/0 (VERY STIF!') 
OCCASIONAL SLACK HMIGANESE STAINING 
LARGE ~" - I?" CHUtiKS OF MOuERATELY WEATHERED 
LIMESTO!;E (3.6 1 ) 

PLATTSI·~CUTH ~A[f-'16[Q 
LI>IESTo::E: LIGHT GqAY: SLIGHT TO MODERATE WEATHERED: 

VERTICAL JOI!ITI"G WITH CLAY FILL 

TEST PIT CuMPLETEP AT c.; FEET Otl 11-R-71, 
REFILLED - TOPS: I L 0!1 TOP. 
WALL STOOD VERT I CAL. 
NO WATER SEEPAGE 
PULK SA~.PLE TAKE'/ FR~t·. ~.5 FEET TO 3.C FEET. 

TEST PIT 6 
SURFACE ELEVATION ID90.27 

COORDINATES: II 580846.7 E 2812458.4 

DESCR/PrJONS 

6LAC~ Sl. 1 W!Tn SCHE CLAY. ROOTo AIW ORGANICS IL) 
BLACK SILTY cLAY >~ITH SO>•E FI!;E ROOTS (VERY STIFF) 

VERY DAR~ GRAY ISH-BROWJ; CLAY (VERY STIFF) 
F H:E '.'ERT I CAL AIIGULAR JO HITS FILLED WITH BLACK SILTY 
CLI.Y FILL 

t--+---1 MOTTLED GRAY ISH-SP.OWI. YELLO"ISH·BROWN AND DARK GRAY CLAY 
WITH SO•'E SILT AI:O TRA.:E OF SMID 

DC CAS IOt;I.L FINE RQI'tiDED GRAVEL 
sor·~E ~ 1 ~~E ooors 
SO•·IE JERT ICI.L JD !NT lNG .,.,.,.,.'!f----1 ORANGE SILTY Cl.\Y 
GRAui"G TO DARK GRAY CLt,y 
OC('ASIO~;:.L vE;:.y LIGHT GRAY STREAKS OF HIGHLY 
WEt.THEt:.EC li'·~£STOilE 
SO~E EC'JLDEP.S OF SLIGHT TO MODERATE WEATHERED 
L I "'EST"•:E 
VERTICAL JDI'=TS Ill GRAY CLAY WITH BLACK CLAY FILL 
CO,;TA I" !tiG :;uMEROUS FINE ROOtS 

LIGHT D~IVE GRAY SILTY CLAY >liTH TRACE OF SAND (HARD) 
(WE.:.THER ED S!:YOERV I LLE -~EI'BE<:.) 

TEST PIT CG''PLEHG .\T 7.:. FEET 011 11-B-73. 
>IALLS STCOD VE•.T ICH. 
WATER SLOWLY R IS lllG FROM SEEPAGE FROM 5.0 FEET TO 6.0 
FEET. 
RI!IK SA~PLE FRM' l.o •EET TC· !.,5 FEET AND FROM 5.0 TO 6.0 FEET. 

WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-37b 

Log of Test Pits TP-4, TP-5 & TP-6 
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LABORATORY 
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iii~ SYMBOLS 

::illil ML. 

I ~ CL 

i!lll'l 
I CL 

!!Ill.! 
ML 

TEST PIT 7 
SURFACE ELEVATION 1102.3 
COORD I NATES: N 58S220. 0 E 2807093. 5 

DESCRIPriONS 

DARK BRCWII CL~YEY SILT WITH ORGANICS AND ROOTS (TOPSOIL) 

GRAYISH-BLACK SILTY CLAY WITH FINE ROOTS (HARD) 

DARK BROWN SILTY CLAY (VERY STIFF) 

GRACES >'OPE BROWN 
HOTTLEO ORAUGISH·GRAY SAND AND SANDSTONE HIGHLY WEATHERED: 

CLAY SEMIS 

TEST PIT COMPLETED AT 4,5 FEET ON 12-4-73. 
WALLS STOOD VERT I CAL. 
NC WATER SEEPAGE. 
BULK SAMPLE TAKEN FROM 3.0 FEET TO 4,5 FEET. 

TEST PIT 8 
SURFACE ELEVATION 1096.15 
COORD I NATES' N 580)82.) E 2807056.0 

DESCR/Pr/ONS 

DARK EROwN CLAYEY SILT WITH ORGANICS AND FII'E ROOTS 
(TOPSOIL) 

YELLOW I SH-BRO'IN SILTY CLAY WITH OCCAS IOIIAL GRAVEL 
OCCASIONAL Lllo1ESTONE CONCRETIONS 

MOTTLED YELLOWISH-BROWN SILTY CLAY WITH FINE SAND 

PIECES OF YIGHLY WEATHERED SAimSTONE 
("IERY STIFF) 

I 
fl/;~//"~//,.f--C-L-i:.~OTTLD YELLC'diSH-eROWN CLAY WITH BLACK MANGANESE 
~ STAINI~IG (STIFF) 

TEST PIT COMPLETED AT 6.0 FEET ON 12-2-73. 
'.-IALL STOOD VERT I CAL, 
NO '"ATER SEEPAGE 
BULK SAMPLE TAKEN FROM 5.0 TO 6.0 FEET. 

Rev. 0 
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Figure 2.5-37c 

Log of Test Pits TP-7 & TP-8 
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LABORATORY 
TEST DATA 

0 ..... 
!! c 
<.>> 0 
a:o "' 
"'" ...... a: 

0~----------4-----+--+--; 

5-
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:..:~o· 
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0 '•57~ 
w •23. 6:':' (ave. ) 
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1111 
1111 

II 

II 

I 
II! 
1111 

TEST PIT g· 
SURFACE ELEVATION 1076.3 

COORDINATES· 'SE~~ii.: E 2El15SS.1 

SYMBOLS OESCRIPTIONS 

OL 
•·t.~ I •• : ~ 

cr:•s:,_; ::•.\: :;.::;:.·.1.:: !-... _:. 

1--of----I··:.TT':.E: a::>:·.:·.:~.:.;;:-: Y£:..LO•· S1·.T' :-....AY; T~t.:E ,..,~. =1•:;. 

CH 

G~~G~A6E;~~s, ... i;;~~~~ ;.oTTLtNG 

c;::..:.~ES c.:.~-:-.:.:[~"5: "CSSILI"E=':)~5: .:!TI-l LI!"E~T;~!E 
G;;•·;t;;.Es •·;: ·.:=~''-ES 

- PL:.TT5\':L·t~· "!••::= 
LP-~EsT:•:E: "'E:H••· '..IG;..;T G~:OY: :-pjE·G~Ait~EC 

TEST •IT ccY0LETE: !T 7.5 <EET ~" 7-13-?l.. 
'l" ":tr.T£c- SEE~tGE.. 
·.-,:ALLS STO·:: . ~:i !':.:.:_, 
E!'i..IZ S~~"!..ES T;.l(E'. :=:o~· 1.( :"[ET T: ~.7" F'E£T. 
:.: :EE'T. A.·~:~::~ .... ~ ::'££T T':" ·.5 :-EE'T. 

TEST PIT 10 
SURFACE ELEVATION 1076.9 

DESCRIPTIONS 

r<EOIUI" BP.C.>IN CLAYEY SILT: ORG~UIC: T;;ACE CF ROCTS 
(TO•SOIL) . 

FEET T~ 

>"'TTLE~ Llr.nT S~Ow•; ~·:O OARK YELLOW ~ILTY CL•Y: TaCE 0' 
LIP·~ESTO:;E c'!VEl: ·~SSiLIFE~OUS, STIFF (RESI~:-~L) 

GRACES CA(.C .::;r~:·s, ,.,SS IL I'E~OUS: w I T>i L 11'\ESTOPlE 
G::o•:•:LES .:·:: ·:~o~·:.ES 

~ ......... --.J DLATTSt-~I=Tlol t-'E' .. 9E~ 
LP'\ESTO'lE; f"ECIIJP' LIGHT G?.AY; Fl:rE-G"AI'IEO 

TEST •IT CC"PLETE: !T 4_2 FEET 0~: 7-13-74, 
SLIGHT WATE~ SEE•~GE FRO~. TOP OF LIMSTOrlE, 
WALLS STOOD VE!;T I CAL. 
BULK SAMPLE TAKEr: FR(If" 2.C TO 3-~ FEET. 

WOLF CREEK 

Rev. 0 
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Figure 2.5-37d 

Log Of Test Pits TP-9 & TP-10 
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,_ 10 

I.AIOIIATOIIY 
TEST OATA 

2 o 2 I 
Lr.;"Z~ I• 
PL•18% 
PI•14X 
3.0' 

Lt=ln I• 
PL•19X 
PI• 7% s.o• 
L~l: , .. 
PL•20X 
Pt.zox 
8. 5' 
L~ , .. 
PL•21X 
PI•20: 

I.AIOIIATOIIY 
TEST OATA 

.. ~ 
ZK .. .... 
U> 0 ... "' ... u ..... 

"' 

0~----------+---~~~~ 

5-

10-

2 ,!.1 
LL-:oT!\ 
PL•2:~ 
Pl•l9% 

~ 
i::~ 
~~ 
~~ ..., ...... 
~ 

~ 
;t 

~~~~ ..... 
~~ 
....~ 
...... 

I 
I 
I 

I 

I 

I 

I 

I 

I 
I 
I 

$'1'11/IOLS 

TEST PIT II 

DESCRIPTIONS 

Ct.RI( e~:lw~; '=!.:.YO' ~ !~T: -NITH I=' I!;[ SAND: TRACE ~COTS 
(wEOtt''' STtP<) (TOPSOIL) 

LIC~T :•O"'N CL<YE• SILT: TRACE ~DOTS: SOME REO SANOSTO~E 
.E··sts (•:E•• <r1•c T: '.'.<0) (RESIC!IAL) 

AOOTS G;,.::)[ OIIT AT I,.; I 

t:AAO[S T~ OAA< VELL0WI$1i .. Q0.1•'t"£: 1'AR0 AT 2. 7' 
SOME I'OOERATE REO SILTSTONE LE'ISES ~.1' TO C.2 1 T'IICK 

FR.Of'4 ;. 1 1 

LIGI'T OLIVE-GRAY SILTY ~LtV: WIT" <Ill[ SA>IO: LAI<IIIAR 
STRIICT!IRE: TRACE REO $! L TSTOI~E LENSES (VERY ST IF<) 
(RES I DUAL) 

r INE SAND GRADES OUT roOM 6. I' 

Llr.HT BROWN SILTSTONE LE~!SES 

LIGHT OLIVE-GRAY CLAY: LAMINAR STRUCTURE 
(VERY STIF'F') (RESIDUAL) 

TEST •IT COI'••.ETED AT 9.2 •EET ON 1011/7". 
VERY SL I~'"'T ~RO!."'O\.;ATER SEEPAr.E. 
\IALLS STOOD VERTICAL, '!C SL\JMPI'JG, 

TEST PIT 12 
SUIIFACE EI.EVATION 1078. B 
':~RGihi.TES1 ~ ;5)30].1 £ 280'3$71,9 

DESCRIPTIONS 

CAC:I( 8~C_.,•. SILT':' CL.:.Y: s:~~( ~~·~[SAND: TRACE ;tOOTS 
t--t---4 C'EDI"~ STI"'J rro•sniLl 

BROw•· SILTY CL;.v TR~CE L"l"E SA~!O At~O MEOIIIM R01 1''0(0 
GR<·:£1.: TO~CE •:crS: ('IERY STI<<) (RESIDI'.:.c) 

: CH R"OTS '-~ACE ~!'T !T J.c• 
I L ~ G~T :o: ,.,. .. < 'c TSTO':E "00' I.ES: ELONr.ATED, ROI~NOED, 
,.__,.__-fl.lg~r;~;~E~g~~,:;,~J'cLAY: SDI<E SILTSTONE LENSES: 

~~~i~~~k;:( Z:NES:. ~AMINAR STRUCTURE: (VERY STIFF') 
I 

I 

1 CH 
I 

I 

I 

GRADES S:•·E <OSSILS ;oQM 6.:.• TO 8.8' 

TEST DIT C: .. ~>t!TEr:' .:.T I.'.U FEET OtJ IC/1/i£.. 
WALLS ST::~ :E:TI':!i... ·.: SLL'MPPJG. ·,c ~p,:.:,~PlT SEE::J.:.Gt.. 

WOLF CREEK 
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Figure 2.5-37e 

Log Of Test Pits TP-11 & TP-12 
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LABORATORY 
TEST DATA 

0 

SAMPLE DEPTH 

3.o• ·3. s • 
LL • 55% 
PL • 21% 
p 1 • 34:1: 
We • 21% 

5 - orn • 101.0 PCF 1* 

6.o• -6. 5' 
LL • 42~ 
PL • 20% 
p 1 • 22% 
W0 • 1S.SI}' o •. • 106.0 PCF 1* 

LABORATORY 
TEST DATA 

0 

SAMPLE DEPTH 

3. O' -Lo. O' 
LL • LoB% 
PL • 20% 
PI • 28% 

- ~~ : ~6~.0 PCF 1* 5 
5.6' -6.0' 
LL • 51:1: 
PL • 20% 
pI • 31% 
W0 ·23.5% 
Om • 101.0 PCF 1* 

/0 -

c ...... 
~~ c 
<>> 0 
ffi8 0: 
O.lol 

0: 

1111 

II 

c ...... 
~~ c 
u> 0 
0:0 0: 

"'" O.lol 
0: 

II 

I 

TEST' PIT HSDC-1 
SURFACE ELEVATION 1971.2 
COORDINATES N 98028.3 E 102521.3 

. DESCRIPTIONS 

MOTTLED DARK CLIVE BROWN ~NO GRAY SILTY CLAY 
WITH ~.ANGANESE NODULES: TRACE ROOTS (STIFF) 

GRADES REDDISH-BROWN 
(SOFT TO ~.EOIU"· STIFF) 

OLIVE-BROWN SILTY CLAY: CARBONACEOUS: WITH ·LIMESTONE 
NODULES (MEDIUM STIFF) 

GRADES TO OLIVE GRAY 

PLATTSMOUTH MEMBER AT 8. 5 FEET 
LIME STONE: REDO ISH-BROWN 

TEST PIT CO"PLETEO AT 8.5 FEET ON 8-13-76. 
110 WATER IN PIT. NO SEEPAGE NOTICED. 

TEST PIT HSDC-2 
SURFACE ELEVATION 1974.9 
COORDINATES N 98426.7 E 102581.0 

DESCRIPTIONS 

MOTTLED DARK OLIVE-BROWN AND GRAY SILTY CLAY WITH 
MMIGANESE NODULES: TRACE ROOTS (VERY STIFF TO HARD) 

GRADES MOTTLED REDO ISH-BROWN AND GRAY 

GRADES W 1 TH LIME STONE NODULES 

IVE·BROWN SILTY ClAY; ~ARBONACEOUS! WITH LIMESTONE 
NODULES (VERY STIFF TO HARD) 

GRADES VERY HARD 

PLATTSMOUTH MEMBER AT 11.5 FEET 
LIMESTONE: REDDISH·BRDWN 

TEST PIT CDMPLETEO.AT 11.5 FEET ON 8-13-76. 
NO WATER IN PIT. NO SEEPAGE NOTICEC. 

WOLF CREEK 
Rev. 0 

UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-37£ 

Log Of Test Pits HSDC-1 & HSDC-2 



~i::: 
Cl..~ 
~~ '-

I.ABORATORY 
TEST DATA 

" ..... zo: ...... U> o:o wu ...... 
0: 

" 0 
0: 

o~~S~A~H~PL~E~D~EP~T~H~--4-------4---4---~ 
2. 5 1 -3.0' 

5-

LL • 64% 
PL • 22% 
PI • 42% 
W0 • 24, 1% 
Dm • 95.2 PCF, 1* 
4, 5' -s.o• 
LL • 77'r. 
PL • 29% 
PI • 48% 
Wo • 27.5% 
Dm • 93.7 PCF, 1* 

111 CH 

TEST PIT HSDC- 3 
SURFACE EI.EYATION 1970.7 
COORDINATES N 98088,0 E 103425.8 

DE'SCRIPTIONS 

DAR~ SP.O'wN SILTY CLAY WITH ORGANIC AND FINE 
~DOTS (TOPSOIL) 16 1 I 

MOTTLED DARK OLlVE-BRil<IN AND GRAY SILTY CLAY: 
'•I TH MANGANESE NODULES AND L I HES TONE 
NODULES (STIFF) 

OLIVE-BRQ<IN SILTY CLAY: CARBONACEOUS: WITH 
LIMESTONE 'IODULES (MEDIUM STIFF) 

CH REDDISH-BROWN SILTY CLAY WITH LIMESTONE FRAGMENTS AND 

1..-.L..~.:...I PLAT~~~ouT~' ~E~~iPl~NUL~~WED I UM STIFF) 

LIMESTONE: REDDISH-BROWN 

TEST PIT COMPLETED AT 6.0 FEET ON 8-13-76. 
NO WATER IN PIT. NO SEEPAGE NOTICED, 

WOLF CREEK 

Rev. 0 

UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-37g 

Log Of Test Pit HSDC-3 
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Figure 2. 5-39 

Soil Thickness Map - Plant Site 
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Figure 2.5-41 

Detailed Site Stratigraphic 
Column 
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Figure 2.5-42a 

Photographs of Rock Core 5.5 -
45.4 ft. 
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Figure 2.5-42b 

Photographs Of Rock Core 
45.4-83.8 Feet 

• 
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Figure 2 .5-1•2c 

Photogrnphs Of Rock Core 
83.8-123.1 Feet 
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Figure 2. 5-42<1 

Photographs Of Rock Core 
123.1-16).8 Feet 
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Figure 2.5-42e 

Photographs Of Rock Core 
163.8-204.4 Feet 
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Figure 2.5-42f 

Photographs Of Rock Core 
204.4-243.5 Feet 
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Figure 2.5-42g 

Photographs of Rock Core 
243.5-283.0 feet 
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Figure 2.5-42h 

Photographs Of Rock Core 
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Docekal Isoseisrnal Map for 1867 
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Figure 2.5-68 

Isoseismal Map for 1877 Eastern 
Neb~aska Earthquake 
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Figure 2.5-69 

Docekal Isoseismal Map for 1906 
Manhattan, Kansas Earthquake 
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Dubois & Wilson Isoseismal Map 
for 1906 Manhattan, Kansas 
Earthquake 
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Neumann Isoseismal Map for 1935 
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Attenuation Curves for 1867 
Manhattan, Kansas Earthquake 
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Figure 2.5-78 

Attenuation Curve for 1877 
Eastern Nebraska Earthquake 
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Attenuation Curves for 1906 
Manhattan, Kansas Earthquake 
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Figure 2.5-80 

Attenuation Curves for 1935 
Tecumseh, Nebraska Earthquake 
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Epicentral Earthquake Intensity I 
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Figure 2.5-83 

Horizontal Response Spectra 
Operating Basis Earthquake 
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Figure 2.5-84 

vertical Response Spectra, Safe 
Shutdown Earthquake 
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Vertical Response Spectra, 
Operating Basis Earthquake 
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Figure 2. 5-85a 

llorizontal Response Spectra, Safe 
Shutdown Earthquake, Compared 
with the Western Washington 
Earthquake Response Spectra 
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Figure 2. 5-BSc 

llorizontal Response Spectra, Safe 
Shutdown Earthquake, Compared 
with Nuttli's (197Jbl Proposed 
Spectra 
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Figure 2.5-85d 

Maximum Random Event Spectra 
Scaled to O.lOg, Compared with 
Wolf Creek 5% Damped SSE Spectra 
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Figure 2.5-85e 

Maxi~um Nemaha Event Spectra, 
Scaled to 0.05g, Compared wit~ 
Wol_f Creek 5% Llamped SSE Spectra 
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Results of Compaction Tests for 
Test Pits 
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Figure 2.5-BBa 
L~C.:.TICN ,_.: SORtNG 6-1 IS ~~'JN 

; 'o ~I G~?.E :. ;;-:!. Results of Consolidation Tests -
Boring B-1 
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Boring B-4 

• 

• 



• 

• 

• 

PRESSURE IN CSS. / SQ. FT. 

0~f~~2==~~-t~~~~TTri§~--f~--T~-T~~~~~~--~~~~~~~~--~~ 
[ -r--kHJII I - i I IIIII i I i i ! i I i I 

I I I T-- ~ I BORING 9-9 AT DEPTH 3.0 FEET 1 1 :'- ! I P-()TTLSil DARK 6ROWN CLAYEY SILT j 

I

' II 1,., ~·· I ' . I' F1~~6H . ..J~~~~.~~~5N~~~~ ~M~j •% r-
', I I I FIELD "RY JE.-5\TY • 98.7 LBS,/CU. 'T. i 

' \ I ' ' IIi ii I ; ! iiI i i 
01 

02 

\J : : : ~~~~~\~~~iu~~ L g.,~~~i ~ c~L 2% I 

I I 

\I~' I I SORJNG B·S AT DEPTH 1.5 FEET +-
~\ : . j i FJEC" :lRY OENSJTY • 99. I LBS,/CU. FT. ! . 

o3 r-----r--tl---t-1 H-t-tt+-1 -~~~ '\jt-: -\-'i\ +-i +-+: ~~i i...;..-~1 _;_i ~~ ~~ .:.....;; :..J....Wji II! 

' \ ' ! i I : : I ! I I I I 
o•r---~-T-t-rrrrH----+-~~~~~----~~~~~-W 

I I 
i \ i 1_ 1: i: 1

1

: j jIlt i 
os t----!r--H--t-tti-t+---t----7-' __:~~~~ i1\, J-,' '-;..: -:---+-~ ---t-1 +-i .L! ~I ~~~ 

!I I I I' I\ I : \. I I I I I I I I 

·"·r----r--t-+-r++rH----+--+-.·--+-1--:'~,_~,,_ ;.....i;,.J !!~ '~---:. ~~1 ____ +-_.:,...i _IL,_ . ...;.I.J!.JI.Ji...wi 

I i : i \~ ! i\i; I ! ! i I I i I 

07 ~ I I I : !\ :, i \ ! I ! i I I II i 

""~ I 1· r.' I ':_,,: i1\, 1 1' I I I 1' 11 
I "" I I I 

11 
! ' I I I ' i I 08 I 

1 ~ : ' I • 

I
'"" II' i li, II I! i,\!. jl \ I ' II I I I I i !'-.~. : ! ' I ·!' j I ! I o9r----t---t-+-rtf''f.;H----+---i---i---L'--! _1~\\ti -+--+---__.:,...! _1~....!.1-.+i....!.I...L.jl 

~~r-'_ ... .....; ... "'--t-----ii-+1-+-+--HI*I~-~~ c--.,.....! _ _:__; ...:...i ...:...i .:.....!: :...:..;,..',-, _\+--~...:...~ _LI_I ~i....!..I...Li .:...,i 
l
't IJJI I l~i·:._.:,\\i 'I IIi! ... II I , ! I ! i I: \ ! t i I I ~ I 

·• t---""'1---t'-'+'~~""t-' r' t+t----T-__;_i _· ..,.....:s!"c:-: .:....: -:i '.:....: ~\ --4...:...: __ ;_: -·~~_;.!_;.!.:....:..~~I 

12 t----:-t-1 -+-1 +-+1 -Hii-++-i1ir',,~l --'--! _!......;.......;~....:....;...: : ~: ~\ ~4---' .....:......~ +---:1 i--LJI [....l.i...lJ I 

I 
II I II 'i',,i \ i! .i ,: ,! ' ,: x,, '\ i I \'I i I i 

•3 I :< ' . . ; _l[_ ! i I ! I : r----+-.1 -+~,~-+~-++-i-t+fl --:---~ __;_I ~~ ~>.:.__;...., : ;._,....:.! : - , i : ~ ! ' : I 

I I ~ i'~~~L ~ ' I I : ! ' 

1• I 1 I ; ! I ' j\ ! ! 1 : j l i 

.. ,1 ! ! ! I I' i i I I 'i 
1

! '·L\ I j :. I i: 
j I ! I 

I!. I, I i I i 
', I ,I 't--------~~~~--------------------~~----~~~ 

~ I i I j: 

i i ! i 

·~------------~----------------~--------~ 

.: :,:. r 1: ~; ~F' ::: ~ !'.-:..s : ·~ .:..·40 s. -!
.:.:r ; ...... ,. : .. ..: ! ~·.H :.;-.::.. 

Rev. 0 
WOLF CREEK 

OPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-88c 

Results of Consolidation Tests -
Borings B-5 and B-9 
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Results of Consolidation Tests -
Test Pit-11 
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Results of Consolidation Tests -
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Rr.SO!\A:"T COLD!::\ TESTS ARE PERFORMED TO E\"ALl:ATE THE DY:"A~UC PROPERTIES OF THE SOIL 

OR ROCK SA~!PLES. l:TILIZI::\G THE RESONANT COLt.'~P.\ APPARAITS, A CYLI:\DRICAL COLt'~!!'\ OF 

SOIL OR ROCK IS Sl:BJECTED TO A STEADY STATE SL'\t.'SOIDAL FORCI:\'C n:NCTIO::\, WHICH STRESSES 

THE SA.\!PLE I!\ TORSIOX. THE FREQl:ENCY OF THE APPLIED FORCE IS VARIED l::"TIL THE RESO::\ANT 

FREQUDICY OF THE SOIL APPARATt.'S SYSTEM IS OBTAINED. THE RESO!\AXT FREQwE!\CY IS THAT 

WHICH PRODCCES TilE W.XI~!D! A.\IPLITUDE OF Ol:TPl:T RECORDED. THE 'RESO;-.;A;<;T FREQUENCY 

THT:S OBTAI;-.;ED IS RELATED TO TilE TORSIO::\AL SHEAR ~!ODl:LLS OF THE ~!ATERIAL TESTED. 

Rr.SO!\AST COLm!l" TESTS .-\RE PERFORMED ON UNDISTl:RBED OR RECONSTITCTED CYLINDRICAL 

SAMPLES OF SOIL APPROXI~l-HEL Y 6 INCHES I~ LENGTH AND 2~2 INCHES IN DIAMETER. THE SAMPLES 

ARE ENCASED IX A RL'BBER ~!D!BRANE AND PLACED IN A TEST CHAMBER. THE TESTS MAY BE PER· 

FOR~!ED CO!\FINED OR Cl\CO::\FINED ON SOILS AT FIELD MOISTURE OR ON ARTIFICIALLY SATURATED 

SAMPLES. THE APPARATCS D!PLOYS A VIBRATION EXCITATION DE\"ICE, POWERED BY A \"ARIABLE 

FREQl:ENCY SI;-.;E WAVE GENERATOR WHICH APPLIES A FORCING TORQUE TO THE FREE END OF THE 

SPECIME:!'.". TilE RESULTING \lBRATlONS ARE MEASURED BY~'\ ACCELEROMETER WHICH PRODUCES 

A CALIBRATED OCTPCT ruAT IS A MEASURE OF TilE ANGCLAR ACCELERATION OF THE FREE END 

OF ruE SPECI~!E:'\. ruE SINCSOIDAL VOLTAGE CSED TO PRODUCE THF. FORCING TORQUE AND THE 

OUTPUT OF rut ACCELERO\!ETER ARE DISPLAYED o;-.; THE X·Y AXES OF THE OSCILLOSCOPE RE· 

SULTING IN ELLIPTICAL CONFIGURATIONS FOR ASSOCIATED FREQUENCIES. THESE ELLIPTICAL 

LOOPS ARE PHOTOGRAPHED Al'-10 EVALUATED TO DETERMINE THF DAMPING CHARACTERISTICS OF 

TilE SAMPLES TESTED. 
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Method of Performing Resonant 
Column Tests 
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Testing 
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Results of Stress-Controlled 
Cyclic Triaxial ·Tests for Five 
Percent Strain 
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Results of Stress-Controlled 
Cyclic Triaxial Tests for Five 
Percent Strain 
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FIGURE 2.5-94 

LABORATORY DATA - SHEAR MODULI FOR CLAY 
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LABORATORY DATA - DAMPING RATIOS FOR ·CLAY 
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Results of Swell Lo;,cl Testing-
Test Pits 1 ;,nd 3 
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Figure 2.5-96b 

Results of Swell Load Testing -
Test Pit 5 
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Figure 2.5-96c 

Results of Swell Load Testing -
Test Pit 6 
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Figure 2.5-97a 

Recommended Design Shear Modulus 
Versus Shear Strain Curves for 
the Heumader Shale Member at the 
ESWS Pumphouse 



CXl 
0 

,.._ 
0 

IQ 
0 

us d l sn1nao~ ~'13HS 

0 
0 

I 

2 

N 
I 

0 

P"l 
I 
0 

~ 
I 
0 

,., -
0 

.... z 
LLJ 
u a: 
LLJ 
11. 

z 
< a: .... 
(/') 

a: 
< 
LLJ 
J: 
(/') 

LLJ 
0 
:::> 
~ 
...J 
11. 
~ 
< 

LLJ 
...J 
(.!) 
z 
(/') 

WOLF CREEK 

Rev. 0 

UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-97b 

Recommended Design Shear Modulus 
Versus Shear Strain Curves for 
the Heumader Shale Member at the 
Plant Site 
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Figure 2.5-97c 

Recommended Shear Modulus Versus 
Shear Strain Curve for Crushed 
Rock Pipeline Bedding Material 
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Figure 2.5-97e 

Recommended Damping Ratio Versus 
SheQr Strain Curve for Crushed 
Rock Backfill 



CD 
0 

,.._ 
0 

I 

IC') Q 
Q 

..... z w 
5 
0. 

z 
<( 
0:: ..... 
C/) 

0:: 
<( 
w 
:X: 
C/) 

UJ 
0 
:::> ..... 
...J 
0. 
:::!: 
<( 

w 
...J 
(!) z 
C/) 

t~Sdl snlnaow ~V3H~ Rev. 0 

WOLF CREEK 
UPt~TED SAFETY ANALYSIS REPORT 

Figure 2.5-97f 

Recommended Design Shear Modulus 
Versus Shear Strain Curves for in 
Situ Cohesive Soils at the ESWS 
Pumphouse 
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Figure 2.5-97g 

Recommended Design Shear Modulus 
Versus Shear Strain Curves for 
Cohesive Backfill at the ESWS 
Pumphouse 
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Figure 2.5-97h 

Recommended Damping Ratio Versus 
Shear Strain Curve for ·cohesive 
Backfill and in Situ Soils at the 
ESWS Pum house 
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Velocity Survey - Boring B-4 
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Velocity Survey - Boring HS-14 
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STATIC X 1.7 (KSF) 

Po I 
0.32 I 

0.32 KSF 

5.6 KSF 
STATIC 

Ps2 I Pw 
2.43 I 2.85 

TOTAL WITH 
LOAD FACTORS 

DYN X 1.9 (KSF) EARTH PRESS EARTH PRESS 

Po' I Ps' (Q) EL. 2000' (ci) EL. 1973' 

0.10 I 0.53 0.95 KSF 5.6 I<SF 

5.6 KSF 
DYNAMIC STATIC 6 DYNAMIC 

P0 , which is the static pressure due to surcharge loading, varied according to the imposed load 
due to the building adjacent to the exterior wall of the auxiliary building. 

NOTES: 
1. The watertable is assumed to be at grade level. 
2. Values shown are derived from lateral earth 

pressures based on an SSE = 0.25g. The 
licensing basis for lateral earth pressure is 
however based on an SSE = 0.2g as shown on 
Figure 2.5-152. 

Rev.14 
WOLFCREEK 
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FIGURE 2.5·107c 

Auxiliary Building Exterior Wall Design 



WALL A 

I EL. 2000' -o" I 
~ 

I • 
EL. 1984'-o" ... ~ 

EL. 1974'-o" 

.. ~ 

Ps1 TOTAL WITH 
LOAD FACTORS 

STATIC X 1.7 ( KSF) DYN X I. 9 (KSF) EARTH PRESS EARTH PRESS 

Fb Ps1 I Ps2 I Pw Po' I Ps' @ EL. 2000' @EL. 1974' 

3.825 1.198 I t.65t I 1.95 2.622 I 1.423 7.870 8.624 

0= 3KSF 
I I J I t 

EL. 2ood-o" 
.----~ 4.045 KSF ,.-------, 7.870 KSF • 

EL.1984~d' 1---\ 
__ 1.556KSF 

EL.1974~d' 8.624KSF L....--------1. 

STATIC DYNAMIC 

NOTES: 
1. The watertable is assumed to be at grade leveL 
2. Values shown are derived from lateral earth 

pressures based on an SSE = 0.25g. The 
licensing basis for lateral earth pressure is 
however based on an SSE = 0.2g as shown on 
Figure 2.5-152. 

'---------J 8.624KSF 

STATIC a DYNAMIC 
l DESIGN) 

WOLFCREEK 

Rev.14 

UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5·107d 

Control Building Exterior Wall Design 
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COMM. 
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r--------------------------------~ 
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Figure 2.S-l07e 

Control Building Exterior Wall 
Design 



WALL 8 

2000 J 
......... 

1984-0" 

""'"" 

1974-0" 

~ '?' 

~lp I p, S2 
Q 
Ps1 

STATIC X 1.7 (KSFl DYN X 1.9 (KSF) 

PQ I Ps1 I Ps2 I Pw PQ_ I Ps' 
0.319 I 1.198 I t.651 I 1.75 0.219 1 1.423 

EL 2000~0" 

EL. 1984'-d 3.272 KSF 1---\ 

EL.1974'-dL-----~5.118 KSF 

STATIC DYNAMIC 

NOTES: 

TOTAL WITH 
LOAD FACTORS 

EARTH PRESS 
@ EL. 2000' 

1.961 

EARTH PRESS 

@) EL. 1974' 

5.118 

Q:0.25KSF 
t I f f l 

STATIC a DYNAMIC 
(DESIGN) 

WOLFCREEK 

• 

• 

Rev.14 

1. The watertable is assumed to be at grade level. UPDATED SAFETY ANALYSIS REPORT 
2. Values shown are derived from lateral earth 

pressures based on an SSE= 0.25g. The 
licensing basis for lateral earth pressure is 
however based on an SSE = 0.2g as shown on 
Figure 2.5-152. 

FIGURE 2.5·1 07f 

Control Building Exterior Wall Design 



• 

• 

• 

Static Earth 
Pressure 

6.290 KSF 

Surcharge 
Static Load 
2.395 KSF 

+ 

~~--------~ ~----~/ v 
Static 

DynamicOBE 
Earth Pressure 

0.633 KSF 

+ 

3.625 KSF 

8.746 KSF 

DynamicOBE 
Surcharge 
0.536 KSF 

+ 

Dynamic 

37' 

+ 

DynamicOBE 
. Wall D.L. 
0.061 KSF 

Static & Dynamic 

Rev. 14 

WOLFCREEK 
UPDATED SAFETY ANALYSIS REPORT 

Note: Pressures are Ultimate Loads 
Figure 2.5-107g 

ESWS Pumphouse Exterior Wall Design 



Static Earth 
Pressure 

1.712 KSF 

+ 

Surcharge 
Static Load 
0.277 KSF 

'~--------~ ~----~/ v 
Static 

DynamicOBE 
Earth Pressure 

0.144 KSF 

+ 

0.498 KSF 

2.023 KSF 

Static & Dynamic 

Note: Pressures are Ultimate Loads 

DynamicOBE 
Surcharge 
0.043 KSF 

+ 

Dynamic 

9.5' 

+ 

DynamicOBE 
Wall D.L. 

0.034 KSF 

WOLFCREEK 
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Figure 2.5-107h 

ESWS Discharge Structure Exterior Wall Design 
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Figure 2.5-109 

Ultimate Heat Sink - Typical Man-
Made Slopes 
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NOTE: 

..__ 
---L--------

5EC TtON C -C -· _ ..•.... ,. --HOI!II. .- --,. T 
~---.. VERT. 

CROSS-SECTION LOCATION SHOWN 
IN FIGURE 2.5-108 "ULTIMATE 
HEAT SINK". 

Rev. 0 
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Figure 2.5-110 

Ultimate Heat Sink - Intake 
Channel Section 
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CONDITIOH 

End of Construction 

Steady State 

Steady State 
SSE ( 0.12g) 

EL.I980.0' 

ELJ970.0' 

EL.I960.0' 

Plus 

4%.MAXIMUM 
FINAL GRADE 

CRITICAL 

y=l24pcf 

y=l24pcf 

y=l24pcf 

HINIMUM FACTOR 
SOIL PARAHETERS OF SAFETY 
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Figure 2.5-112 

Ultimate Heat Sink - Wedge 
Analysis of Excavated Sites 
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MODIFIED BISHOP METHOD 
SLOPE STABILITY ANALYSIS 

WOLF CREEK 
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Figure 2.5-113 

Ultimate Heat Sink Intake 
Channel Slope Stability Analysis 
(Modified Bishop Method) 
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DESCRIPTION UNIT WT. 
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Figure 2.5-113a 

ESWS Intake Channel Slope 
Stability Analysis, 3:1 Slope 
Submerged Condition 
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Figure 2.5-113b 

ESWS Intake Channel Slope 
Stability Analysis, 3:1 Slope 
Submerged with SSE - Effective 
Stress Parameters 
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Figure 2.5-113c 

ESWS Intake Channel Slope 
Stability Analysis, 3:1 Slope 
Submerged with SSE - Total Stress 
Parameters 
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Figure 2.5-113e 
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Stress Parameters 
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Effective Stress Parameters 
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Figure 2. 5-114a 

UHS Darn - Earth Fill Embankment 
Statistical Distribution Plot 
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Figure 2.S-l20 

Plot Plan with Geologic Strip Hap 
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Plot Plan with Geologic Strip Hap 
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Figure 2.5-122 

Plot Plan with Geologic Strip Hap 
and Subsurface Section - Saddle 
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Figure 2.5-123 

Plot Plan with Geologic Strip Hap 
and Subsurface Section - Saddle 
Dams IV and V 
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Figure 2.5-125 

Plot Plan with Geologic Strip Hap 
and Subsurface Section A-A' -
Baffle Dike A 
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Figure 2.5-127 

Subsurface Sections 8-B', C-C', 
and D-D' - Baffle Dike A 
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Figure 2.5-128 

Plot Plan with Geologic Strip Map 
and Subsurface Section E-E' -
Baffle Dike 8 
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Undrained Test 
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Centerline Profiles for Main Dam 
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• 



• 

~ 
~ 

1/00 

1080 -...--..._ .. 
.... 

~ 1060 

(!; 

~ 
1040 

~ ... 1020 
i;l 

1000 

980 

REFERENCE 
SARGENT AND LUNDY 
DRAWINGS 526[, 529£ 

0 8 0 
+ • ... :i! N 

~ ~ 
liDO 

~ lOBO 

(!; 

~ 1060 

l! 
.., 1040 
i;l 

1020 

• 
~ ~ g • • ~ 

N ... • "' e ~ ~ 
TOP OF DAM 

CENTERLINE PROFILE FOR MAIN DAM KEY TRENCH 

.. 
~ !;; 

? ! :;; ~ .. 
e e e 

TOP OF DAM 

CENTERLINE PROFILE FOR MAIN DAM FOUNDATION 

100 0 >oo 400 

FEET 

Yl"liC:Al IXAGtlftATKUI' ,_ 

~ 
lil f2~ii 8 • +-'o- + ... :~~ S! . e ~9o-

~ .. ~ 

• 
0 .. 
+ ... .. 
~ 

liDO 

.... 
lOBO ~ 

(!; 

1060 ~ ;:: 
l! 

1040 ... 
i;j 

toro 

1:1 

8 
+ :;; 

~ 
~ 

5 S! ... 
~ -' 

i 
~ I e 

liDO 

1080 

.... 
1060 ~ 

(!; 
1040 

~ ;:: 
1020 l! ... 

i;l 

1000 

Rev. 0 
980 

WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-132 (Sheet 2 of 4) 

Centerline Profiles for Main Dam 
& Keytrenches 



1/00 

1080 

... 
~ 1060 

~ 

~ 1040 
;:: 
>! 
~ 1020 

1000 

980 

REfERENCE 
SARGENT AND LUNDY 
DRAWINGS SZJC. S29E 

0 
0 • 
~ 

~ 

~ 2 :. • 
fil ., 

~ ~ 
TOP OF DAM---+-, 

CENTERLINE PROFILE FOR MAIN DAM KEY TRENCH 

~ g: ?~ • 1:! ~ .... ...... 
~ ~ ~~ 

TOP. OF DAM 

CENTERLINE PROFILE FOR MA!N DAM FOUNDATION 

100 0 200 400 

fEEt 

lt(IUICAL (1lAOGUIAJION• !51l 

• 

0 

? 
0 .. 
~ 

... 

t
/100 

~ 
1080; 

~ 
1060 ~ 

~ 
:::: 

1040.., 

0 .. 
0 ., 
g 

g 0 
0 

~ . :;: 
~ g 

1100 

1080 

... 
1060 ~ 

i!; 
1040 ~ 

;:: 
~ 

1020 ... ;;: 
1000 

980 

Rev. 0 
WOLF CREEit 

OPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-132 (Sheet 3 of 4) 

Centerline Profiles for Main Dam 
& Keytrenches 

• 



• 

w .... 

>-~ .. ,. 
~8 
-';!!; 
ii:z 

8. :2 
~~ 

.g ~~ 

~ ~~ 

~ :~::] l: 
~ 
i::: 1060 
~ ... 
~ /040 

t; ····~·;:~···~~~,~-.. I ORIGINAL GRADE---...... 1100 l ~~ i 1080 - •• ~-\trM····=- -················ ... 
.... 1060 
~ ... 
;;: 

1040 

REFERENCE• 

SARGENT AND LUNDY 
DRAWINGS 5280, S29E 

0 
0 
+ 
0 
!'! 
;! 

• 

CENTERLINE PROFILE FOR MAIN DAM KEY TRENCH 

j TOP OF DAM 

0 

~ 
!'! 

g 

r"· 1080 

1060 

1040 

... 
~ 
!: 
~ 
i:: 
~ ... 
;;: 

0 
0 
+ 
~ 
~ 
i 

I ••••••••••••••••••·•-o&UI&IU.'.&IUYU.~IA -,. ......................... . 

t
/100 ... 

- ········-···························~······-~··· 

. I AS PLANNED 

CENTERLINE PROFILE FOR MAIN DAM FOUNDATION 

100 0 200 400 

FEET 
VERTICAl [UGGlAATION• 'II 

WOLF CREEK 

!:l 
1080 ~ 

~ 
1060 i:: 

~ ... 
d 1040 

Rev. 0 

OPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-132 (Sheet 4 of 4) 

Centerline Profiles for Main Dam 
& Keytrenches 



~· .. ~_ ~ ~ 
~ 2 N 

0 

~ 
0 

/100 
~ ;! ;! t! e /100 i WP~D~ i i i 

~~---~---~ ... ffi .. ffi ... ~ ... ~ ... ~ •. ~ .•. ~ ... ~ .. ~ ... ~ .. ~ ..• ~ .• ~ ..• ; .•. ; •.• ; •• ; •.. ; .•. ; •.• ; .. ; •.. ; ... ; ... ~ .. ~ ... ~ .•. ~ •. ~ •.• ~ .•• ~ .. : ••. : ..• :::: ... j .. ~t .. : ... : ... : ... : .. : ... : ... : ... ~ .. : ... : ... : ... : .. ~~--~-::~=--------li-=~O:R::IG~IN::AL~~~R~A~D:E~t-,----------------------------------~ -
108

0 ~ 

-----=-""-~--""""'"~----==-or;,.~ ~ 

.. 
~ 1080 

~ 
~ 1060 

~ 
::! 
lu 1040 
i;j 

1020 

1100 .. 
~ 1080 

~ 
~ 1060 

i:: 
::! t.., 1040. 
i;j 

1020 

REFERENCE • 

0 
0 
+ :;: 
~ 

SARGENT AND LUNDY 
DRAWINGS S46E, 54~C, 5470 

• 

0 
0 

~ 
.; 

7 
I 

., "'"";-::__\:-c, __ .. ~~c.:\;'::;~;····•"" 
1060 ~ <> 

i:: 

- 1040 
::! ... 
i;j 

CENTERLINE PROFILE FOR BAFFLE DIKE "A" 

8 
+ 
~ 
;! 
i 
I 

TOP OF DIKE 

0 
0 

~ 
;! 
i 
I /ORIGINAL GRADE 

::===A'='S=PL::::A"'N::::N"'E"'D....,...,_...., ____ ,_'"""'='~::w~;:;;·u>'<M :::.:::u::::.,.-:::,=-"'--::-"-··-··--~···-····•-··-··-· 
AS BUILT 

CENTERLINE PROFILE FOR BAFFLE DIKE "A" (CONT'D) 

100 0 
tu::u 

200 

FEET 

400 
... :J 

Y[IJIITICAl (XACiGHU.ftoN•!IX 

• 

WOLF CREEK 

10?0 

1100 .. 
1080 ~ 

~ 
/060 ~ 

i:: 
::! 

1040 lu 
i;j 

1020 

Rev. 0 

-
UPDATED SAFET! ANAL!SIS REPORT 

Figure 2.5-133 (Sheet 1 of 3) 

Centerline Profiles for Baffle 
Dikes 



• 
1100 

1000 

REFERENCE· 
SARGENT AND LUNDY 
DRAWINGS 548C. S45C.S49C 

8 • 5l 
g 

/100 

!;; lOBO 

l:,i 
~ 1060 

li 
~ 1040 

~ 
1020' 

1000 

• 
8 .. ~ 
+ 'f • 12 12 ... ... 
g e e 

TOP OF DIKE 

CENTERLINE PROFILE FOR BAFFLE DIKE "A• 
FOUNDATION 

TOP OF .DIKE 

0 
0 
+ 
~ 
g 

·o 
0 
+ g .. t; 

CENTERLINE PROFILE FOR BAFFLE DIKE "A" FOUNDATION 

100 200 400 

fEET 

• 
12 . .. .. 2 ~ i g 
g g .. 

t; 
1100 

1080 ... 
~ 

1060 ~ 

~ 
1040 

;:: 
~ ... 
tl 

1020 

1000 

1100 

1060 ... 
~ 

1060 ~ 

~ 
1040 i:: 

~ ... 
1020 

0:: 

1000 

Rev. 0 

WOLF CREEl( 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-133 (Sheet 2 of 3) 

Centerline Profiles for Baffle 
Dikes 



tHEA£ NC£· 
SAAGEN1 AND LUNDY 
DRAWINGS 5500, S51B,S45C 

• 

m ~ 
$ ~ . .. 
"' .. .. 0 

~ 8 

8 
+ 
2 

~ 

I 
I 

::l 0 

"' t.. ~ 
~ ~ 

I TOP OF DIKE I 
I I 

TOP OF DD<E 
I 1 

ORIGINAL GRADE· 
.. _ .. .,. . .s:u'""·•--••-• 

CEt:ITE;~_!,~_ !"RQfll,!'; FO~-~BAFfLE DIKE 
11~11 FOUNDAT!ON 

400 

FEEl 
VUUtCAl liAGGUtAHOH•SJI 

• 

8· 
+ 
~ 

~ 

I ... 
I ~ 

/AS BUILT 
1080 

f""" 
~ 

1060 
~ ;::: 
~ ... 

1040 ~ 

Rev. 0 

WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORt 

Figure 2.5-133 (Sheet 3 of 3) 

Centerline Profiles for Baffle 
Dikes 



• 
§ 
t 
z 
I 

§ 
i 
z 
I 

~ 

DRAWING REFERENCE• 
SARGENT AND LUNDY 
DRAWINGS S-9 REV. C, 
S-10 REV. A, S·ll REV.C, 
S-12 R[Y. B 

§ 
,: .. 
z 
I 

8 
: 
z 

UAWfiQIIIIIIIttf [l(IYAIIMIOC115111l. 
rt.AIImllllii(SIOII.SNU 

MWII OF tiUII.I SHU flat IllS PlMll 
FIIJ'I OI:I"Ul r.Mit. 

§ 
li 

• 

ClAY fUt .. JIM OF UUYliUII 10 OI:I51MI. 
WI •mUM. SOILS fiJI ftJSUUNitliS 
AI Ul:n, J 10 lO FUf A11M 

.1'11111. WEI. liD flU CCII't.UU AI ,.,..,., n. J010Rf1. 

300 0 600 1200 

FEET 

LEGEND• 

~ PREOOUINENTLT liMESTONE FILL 

~ PR[OOIIINENTLY SHALE FILL 

0 SOIL FILL 

§ .. .. 
z 

~ 
;;; 
z 
I 

CLAY fiQtiOII(If(J (W.Vi\JIDI IOOIIGIIW. 
r.uDf.. PlATISPnllllliii.SI{III( AIIIIO.tiiTO 
t.III.SIOIIlfltmWJUOU;( -a•JOIIIIIAIIOI 
UtAVAJIIJI, (HAd.HI Alii IIVJIY, "AC(JI 
fii!IIOIIGIIAL r;IWll. b:l flU CIJI\flll 
AIN'Pb.U.Jtll)fltT. 

ClAY FDIIOIIIII(J UCAVAII(IIIDOitlliiiW. 
Co1All.Ml(BIIISIIAI11JIIJH£1Cf" 

.....__UJifi"IJIIOLIIW.SII. fiiiJI tlWIIl·ll, 
ruat FUI OIIGIIW. 511We. nr: Jill 
(111'\lfll .. IOWPIIOI. U. 101,f((t 

§ 
g 
z 
I 

IIISUll.MOOS SIIAL( 
MDIIIJIOI oVUJJII (J" PUIJSIQIIH 
UIISTOIIl AID IOIIOII"IOliiiSIII'I[ 
fllflllllloQ!~Y 1'\..A((J) flldl IOHCJI 
fE[J(AV, .. IOI 

WOLF CREEK 

• 
§ 
: 
z 
I 

-[104,000 

lotm'IO li'ISTIW FU 
SUVIU Sl'lliXAY, IASI 
&fUlflb:lfiU. 
IOCifiUCCJf'UT(DI.PIO 
1Pf'lt01.(1.1(8)f[(l. 

IUSLlll.M'CIISOitl.ADSJW..f All. 
IIIIIJI .YPINT rf I'UIT90111 
llll~II'J{ AIID IOII)IJIQ UPISI(lll( 
fR{f!IIV.I.UYJ\}.l£Dff1Jt 
OI:UiiMllilWil 

- [ ll!Z,OOO 

- [101,000 

Rev. 0 

UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-134 

Location of Compacted Rock and 
Shale Embankments in Baffle 
Dike A 



EL.IW&O.O 

EL. 1141.1 

fl. IIS1.5 

• 

---- .. ... .._. ....... -

Rev. 0 

WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-135 

Stability Analysis Results - UHSD 

·--·····--' 

• 



NeR!"'RI.lZED 
ACCELERATieN 

l . u 

o .e. 
o.s 
u.4 
0.2 ·~ 

o.o 
-0.2 

-0 .• 4 

-0.6 

-o.a 
-1 .Q 

~ 

0 .~ p ~ 
.l) s. 

~ 
v 

~ ~ ~}\ ~} .~ 1~1 ECSECl 

I~ .\ ~ ~'9 ~~ 1 o .·u t t • 0 
~ 

Rev. 0 

WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-136 

Artificial Accelerogram for 
Horizontal Ground Motion 

1 z.o 



NllRMRLIZEO 
RCCELERATit3N 

l • 0 

o.e 
o.s 
Q.4 

o.z 
o.o 
-0.2 

-0-4 t 
-o.s 

1 -o.e 
' 

-1 • 0 I 

EtSECl 
to.o 11.0 12.0 

Rev. 0 

WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-137 

Artificial Accelerogram for 
Vertical Ground Motion 



• • 

. .. .... 
•• " •• .. " • 

- 1011 
. ··~ .. 74 .. 75 ,,r& ~l1 "78 .. 79 .... 

~ .. ...-.:;- .. 62 71 63 .. 64 ,,&5 .66 ,j>1 7168 .. 69 

i 
iii .... •• 

oo;..--€ 51 46 51 47 •• 48 •• 49 •• 50 ,.51 ,52 , .. 53 , .. 54 .. 55 

,,~ J,,27 JO 28 .. 29 .. 30 .. 31 •• 32 .. 33 .;4 5135 .. 36 .. 31 

1000 ~~I. 3 I. 4 I. 5 • 6 r 1 ·8 9 loo 10 II 11112 "•13 "•'4 II 15 

-·· -·· -14 -·· -·· -·· -·· -II -II -10 -4 .. 
Oietanct from 01i1 of embon.,ment- (ft.) 

~ I 

71 70 

56 

•• 38 

Ill 16 

II 

• 

•• • 
~ "' 71 II 

.. 57 In 58 •• 59 r.k- • 
41 39 •• 40 4J 41 .. 42 ~ .. . .. 
or 11 loo 18 loo 19 

'•• 20 Ill 21 1.. 22 1.~ II 

.. •• •• •• •• 04 •• .. •• 

Rev. 0 

WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-138 

Submerged UHS Dam - Finite 
Element Representation for 
Dynamic Analysis 



16000 

.. 
:.12000 -~-

4CX) 800 1200 1600 
NORMAL STRESS ON FAIWRE PL-lNE 
DURING CONSOLIDATION, CS"fc. ( pef ) 

WOLF CREEK 

••0.288 

Rev. 0 

UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-139 

Cyclic Shear Strength for Five 
Percent Strain and Five Cycles 
Versus Normal Effective Stress 



; 
:i 

E 
j;j 

} 
0 

0 a: 

• • 
1087 v Normal Main Coallna Lako El 1087° v 

1066 

IOe8 

'Co 

~t ~ I--_-=Jz!:-::::._~-_:I:J4:-----:_6;t-~---~5t~:--~_5;1;h:----;_~~2---";f~4;------:_~i:~-----;l;-18~~-+1--.'t-P---f'r--2+r--34t-l --4-tf--50+1-~--~l---6-tF--7t-t--1,f-
~o ~---.------------::L 

0 -82 -~------~m~---~~~--~~~~--~~--~--~~~----+~~ 

z. 
a.' 

82 

Cyclic Shear Strength For 5% Strain 8 

5 Cycles, Z~ 

----·-----·----·----·---·--• -- •---.-·---~~~-"~~~::a~ c~:;::~ z~ 
.-----·----·-----.-----·-----·- --·----·-----·-----·---------

• 

Rev. 0 

WOLF CREEK 
OPDATED SAFETY ANALYSIS REPORT 

Figure 2.S-140 
-82 -74 -~ -50 -42 -34 -26 -18 -10 

Oletonce From 

-4 0 4 10 IB 26 42 
Aalo 01 Embankment - (Ft) 

50 66 74 
R Dynamic Analysis of Soil 

Stability Along the Base of UHSD 
(Elevation 1052') 



~:;u 
HlfD 
rtlll 
fD c:: 
t11-' 

rt 
0111 
"< 
00 ............. I"'J ..... ..... 
000 IQ 

rt c:: 
(I) Ill t1 
rtrt fD 
t1 ..... 
fD 0 N 
Ill . 
111>-3 U1 
1-'·1'1 I 
:J ..... 1-' 
IQill ~ 

>< 1-' ..... 
Ill 
1-' 

>-3 
fD 
Ill 
rt 
Ill 

Cl 
~ 
0 
>' 
1-i 
l':l 
0 
rn 
~~ 
l':lt"' 
1-ii"'J 
Ml 

0 
>'~ 
:Z:l':l 
>'l':l 
t"'ll'l 
Ml rn 
H 
(I) 

~ 
l':l 
~ 
0 
~ 

5200 

2800· 

-Ia. 2400 
(I) 
Cl. 

u; 
:3 1600. 
a: ... 
(I) 

a: 1200-0 ... 
~ 

> 
laJ 
0 eoo 

400 

:;u 
fD 
< 0 . 

0 
0 

• ,HASE 7. TEST NO. I 
~PECIHEN Sill AT START OF DYNAMIC TEST• 

AREA (Ao) 1 6.65 SQ. IN. 
HEIGHT (HoJ 1 6.~8 IN. 

lATERAl CONF IN lNG PRESSURE fer') 1 600 PSF 
CONSOliDATION STRESS RATIO KcJ 1 N,A. 
CYCLIC AXIAl STRESS ( AC7i ) .1 t IJOO PSF 
TOTAl NUHBEA CYCLES• II 
HEAN TOTAl AXIAl STRAIN AT ENO OF DYNAMIC TEST1 0.~1 

• PHASE 7. TEST NO. J 
SPECIHEN Sill AT START OF DYNAMIC TESTe 

AREA (Ao) 1 6.5J SQ. IN, 
HEIGHT (Ho) 1 6.JJ IN. 

lATERAL CONSOLIDATION PRESSUitE (erer 1 1100 PSF 
CONSOLIDATION STRESS RATIO (Kc) , • 75 
CYCliC AXIAL STRESS ( Acr1 ) , t 91t0 PSF 
101AL NUHBIR tYCllSI II 
HEAN T01Al AXIAL STRAIN AT END OF DYNAMIC TliTe 0.11 

-( .... 

~ -
- _... -

• 

• ' ' ~ ' z 4 I 10 

, PHASE 7. TEST NO. I 

SPECIHEN Sill AT START '' DYNAMIC T£ST1 
AREA .(Ao) 1 6. 59 SQ. IN, 
HEIGHT (Ho) 1 6.1t7 IN. . 

LATERAL CONSOLIDATION PRESSURE (ere 1 1 IJOO PSF .• 
CONSOLI DATION STRESS RATIO (Kc) 1 • 75 
CYCLIC AXIAL STRESS (Acr,·) 1 t .. 00 PSF 
TOTAL IIUHBER CYCLES1 II 
HEAN TOTAL AXIAL STRAIN AT END OF DYNAHIC TESTe· 0.011 

~ "T I 
~~ ' IZ 14 II II 

AXIAL STRAIN (PERCENT) 

• • 



, o·~ 
-t~ 
~ 2•00 

'.~~~~/ 
·'t!1~?66J 
\~~?~ 4 

-~ 
J4~MON.6 
2~ 

N. 7 
~ 14•0 

' '~:!~as 
.'l!ll!i~~o9 

\~~g~JO 

MAIN DAM 

DRAWING REFERENCE' 

LOCATION MAP WOLF CREEK 
MONUMENT ON BY' CAMPBELL, 
GENERATING STATI ASSOCIATES; JOB 

BARBER, LAMBETH ~·DATED' 12-17-80 
NO. 3800365, REV , 

LAKE SIDE 

N 

-~-

' 
KEY: MOVEMENT MONUMENT 
lilMON. 1cSEE NOTE> 

LOCATION AND NUMBER 

•, PIEZOMETER LOCATION AND NUMBER 

6 INCLINOMETERS 

"" ~~ 
y i' 
·~\ I 

t22·58.6J • , . I 
ENO MAIN DAM _,...-' 

-- ----
.... -_,.,.-

~~-- ~·, F 7 5-H2 I 

lgure ONUMENT AND . 
MOVEMENTTE~ LOCATIONS I 

LAND SIDE 

NUMENTS ADDED IN 
NEW MOVEMENT MO WITHIN 5'-0" OF 
HAVE BEEN LOCATED HOWN 
EXISTING MARKERS S . 

1987 

PICZOM~AIN DAM ~ 



/ 
. .\. ~ 0 • ... .,.._ "' 

en 
0 c 

> ~ 0 
Q) Gil ·~ 

"' "' 
~ 

10 
,... fll > 
.... .... 1.1 

~ fll 
Q) 

~ > 1""1 en 
b.:: ..:I ~ ..0 
llilo< .-j 0 

8 lliiZ I 
tn Q) .. C:o< 0'1 C.) 

> N 10 
0 ~~~. ... a. 

..Jail Q) Q) 

0111. 1.1 Q) 

3o< ::l til 
fll 0'1 

-~ \1.1 E 
Q rz., 0 10 
Gil Q 

... c 
o< 0 c 
Q •f""4 •..-4 

~ ~ 10 

= !Or 
C) 
0~ 
..:1 10 

• 



OBSERVED SEEPAGE 
(Oownetream Toa ol Main Dam at Stallon 58+«50) 1981 

5001---------~----------~---------~----------~----------~--------~----------~e-------~----------~ 500 

'U 400 .. .. 
:::: ! 300 .. .. 
: 200 .. .. 
Ill 

100 

COn-S ...... laorologlcal Monitoring Sratam Data) 

~ 

" II 
·•· ., 

I 
I 
I 
I 
I· 
I 

\ 
' • I 
I 
.l. . 
a._ 

400 
'U .. 
~ 

300 ! .. .. 
200 ... 

Q .. .. rn 
100 

0 

7.04---------~--------~----------~~--~~4---~----~--------~~--------~--------~---------+ 7.0 

6.0 

i ,g 5.0 
c 
.!! 
• 4.0 -'A 
u • 10 
~ 
~ 
.. 2.0 
0 

1.0 

. .l. 
I 
I 

.............. . ). 

I 
·················-

I 
I 

·-····i-·-:--:----.C .. ...:.,. .. . . . I : ···-· 
··------~~---~--- ------------··· ·········--·----··· .. I . : . 

I ' " 

, .. 
. .. L __ ·_ ---·--

L. 
I . 

! 

1981 

6.0 

5.0 i ,g ·--·----·--.... --+-----· 
i 

··r·· 

c 
.!! 

4.0 • i ·u 
3.0 ~ 

Q. 

~ 

2.0 •• 0 

1.0 

Rev. 0 

WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 

.Figure 2.5-144 (Sheet 1 of 3) 

Observed Seepage and 
Precipitation Data 



u .. 
~ 
:§ 
w 
C) 

'tf_ 
w 
w 
(f) 

e 
~ 
z 
0 

~ I" 
0:: 

~ 
Q_ 

~ 
a 

OBSERVED SEEPAGE 6/25 
(DOWNSTREAM TOE OF MAIN DAM AT STATION 68•60) 1500ml/sec 

6/11 f 
!l()()m/sec1 

500 2/18 3/18 
IOOOml/sec 1500mllsec 

f ' t ~ 
: \ I 
I \ 

400 

I I 
I I 
I I 

: \ 
300 

I ' I I : \ 
I I 

~ \ 
200 

100 
lNJIISERVAI!I.E DUE I ' 

TO ICE COVER d>--d 
0 

2 
30 10 20 

FEB. 

PRECIPITATION 

7.0 

6.0 

5.0 

4.0 

3.0 

2.0 

1.0 

0 

MAR. 

6/2 • : 
1500mi/18C : : 

f I I : ;: 
• ,I 
• II 
I ol 

,--~ : ~ 
\i 

APRIL 

• I 
I 
I 
I 

I 
I 
I 
I 
I 

I " ' '' I : I 

I : ell 
I 1 I 
I 1 I 
I 1 I 

t\, : \ 
\_J' \ 
~ 0--e--o---&-

1982 

• 

~ 
I, 
I I 
I I 
I I : \ / 

: ' l 
I bo-d 
I R : 

: \ I 
I ~ / : -~ 

,, 
II ,, 
II ., 
:I .. 
: ~ 
I I ,,, 

30 

-LEGEND-

--READINGS TAKEN 
FROM METEORO
LOGICAL TOWER 

---- READINGS TAKEN 
AT JOHN REDMCJIID 
RESERVOIR 

Rev. 0 
r----------.w-.o'-LF CRE£DK.-----------~ 

UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-144 (Sheet 2 of 3) 

Observed Seepage and 
Precipitation nata 



~ 
' ! 
w 
<.!) 

ti w w 
VI 

e 
2 
z 
Q 
\:( 
t: a. 
8 
.X: a. 
~ 
a 

• 
OBSERVED SEEPAGE 
(DOWNSTREAM TOE OF MAIN DAM AT STATION 58+60) 

500' 

100 

0 

7.0 

4.0 

3.0 

2.0 

1.0 

0.0 

6/3 
Q fil 1250m/sec 

:\ .·' r It 1 t I 
G I ' : \ I 
,'\ : \ : ~ I 

I \ 1: \ : t ' 
I \ ' 1 ' I . . ~-0 b ! a--a \ I 

~. / '-a---a--e. 1 
\ a : , , , "'-e.... ...e , ,,, , 

' : 'a' -a ~ ,' 'e---0 
\ / \ I 
I I I \ i if 
~ ~ 

5 10 15 2025 
... 'AN. 

10 15 20 25 
FEB. 

PRECIPITATION 

II I 
•II 

10152025 !! 10 I!! 20 25 

JAN. FEB. 

I 
I 

l I 
I 
I : I I .. 
5 

ID 15 ~Z5 
MAR. 

I I. 

1983 

5/27 
7.11cm 

6/9 
625ml/sec 

' I ' ' ' ' ' ' . . 
' q . 

\ 

\ 
\ 

• 

UN08SERVABLE DUE TO CONSTRUCTION 

0--a--a OF FLOW MEASURING WEIR 

I 
I 
I 

: 
I 

ll 
II 
II 
II 

'" 
10 IB 20 2!1 

JUJ';E 
10 I!! 20 2!1 

JULY 
10 I!! 20 ze 

SEPT. 

-LEGEND-

-- READINGS TAKEN 
FROM METEORO
LOGICAL TOWER 

---- READINGS TAKEN 
AT JOHN REDMOND 
RESERVOIR 

Rev. 0 

WOLI" CREEK 
UPDATED SAI"ETY ANALYSIS REPORT 

Figure 2.5-144 (Sheet 3 of 3) 

Observed Seepage and 
Precipitation Data 



VALUES FROM: 

2.0_-- -- WC.G.S. METEOROLOGICAL TOWER 
NOTES: ----- JOHN REDMOND RESERVOIR ---z - -

0 - - 1. WEIR COMPLETED DURING TilE FIRST HALF OF AUGUST; 
j:; 1.5=-- - IT HAD ND MEASURABLE FLOW PRIOR TO SEPTEMOER 15. 
i':!~ -- - 2. TilE MAXIMUM ANTICIPATED SEEPAGE TIIROUGil THE 
0:~ -- - MAIN DAM, AS MEASURED AT THE WE I R • IS 3,000 
irln 1.0--- - LINEAR FEET TIMES 0.000006 cfs/LF, EQUAL TO --a:z - - 0.0180 cfs. n..::: i -- - J. WEIR READINGS ARE UNREL I ABU FROM DECEMBER 
~ 0.5=- I I - 16 TIIROUGII DECEMBER J 1 . SINCE TilE WE I R liAS I I -
8 -

I !I 
I 

l11l I 
- FROZEN OVER. - I I 

I 
-- - 4. SNOWFALL AMOUNTS ARE UNAVAII.ABI.E FOR DECEMBER. - I 

I 
I - 5. THIS PEAK IS CAUSED BY SNOW MU T RUNOFF. 

I ~ 10 15 2025 1 A 10 I~ ; .J5 :!lb ~ 101~2025~~ 10152025~ 
SEPT. OCT. NOV. DEC. 

0.06- 1983 --- -- -- -- -- -- -- -
0.05=- ---- -- -- -- -- -- 10/20 II/I 12/30 -- 0.24ch 0.35cfs 0.13cfs -
0.04:::: 

-
• " t t -0 r SEE -- NOTE -z - It I 

" -0 - ll I 5 -I rl 

~ 
- I I -- I I I -- I : \ -

~a: - ' -I 

0.03=- '' I -
..JW I I I -ILQ. I r I -
~~ 

-
r 

I I I -- I' I -- I' I -- i I -- 'I I -
~ - II • : - -- 'I -m 

0.02= :~ ' -:::1 QOIIIOcfs2 
, I -

~ ' 
I -

I ' I I 
I : ' - Rev. 0 - I I I -- I I I -- I I I I - WOLF CREEK - I I I 

____ _. 
-: I I - I I , , - UPDATED SAFETY ANALYSIS REPORT 

I I 

t 
I Ill' -

0.01=- I I I -
! ' I , - Figure 2.5-145 (Sheet 1 of 2) - I I / -- I I : , , -- I I , -- I I I 

~--· 
, , - Measured Seepage and - I ·I ' -- I II - Precipitation Data - I -... , • - .. ·--1 ,. lo 

-
I I I I 21) J,J} ' 

I I I ~5;!} ' 
I I I 2~ 3lll 5 10 ~ zb 2~ 15 10 15 20 10 15 20 

SEpt OCT. NOV. DEC. 

• 



• • 
VALUES FRQM: 

2.0-_- -- W.C.G.S. METEOROLOGICAL TOWER 

~ 
!=; 1.5=-
giil 
a.w wo l.o---
a:z a.-

~ 
~ 

0.06--

----- JOHN REDMOND RESERVOIR 

1984 

.. ,I 
I 1 
I I 

' ' I I 
I I 
I 1 
I I 

I/& (SEE NOTE 4) : \ 
O 04=- O.IOcfa / \ 

, : ·~ I I I I 
·I. I \ 
I I I 
I I I 
I I I 

I : '· I I • 
I I ' 

: : '". I I \ 
I I I 
I I \ 
I I I 

: _..---1 r--• \ 
0.03: 

0.02=- ._, ', O.OI80cfa7 : \ 
------------~----------L---------------~~~----------------~1---------------------------------

5 10 15 20 25 
JAN. 

I I \ 
I I \ 

\ : \ 
\ ,,............ . : ' 
I ... I 'a I I ................. , ,/ '"'\\ : ' 

\, .I \ I -/ \I \ 
'w' • \ ··-.... 

510152025 
APRIL 

5 10 15 20 25 
MA'I' 

• 
NOTES: 

I. THE MAXIMUM ANTICIPATED SEEPAGE THROUGi THE 
MAIN DAM, AS MEASURED AT THE WEIR, IS 
3000 LINEAR FEET TIMES 0.000006 cfs/lF, 
EQUAl TO 0.0180 cfs. 

2. WEIR READINGS ARE UNRELIABlE FROM JANUARY 
THROUGit JANUARY 27, SINCE THE WEIR WAS 
FROZEN OVER. 

3. SNOWFAll AMOUNTS ARE UNAVAILABLE FOR JANUARY 
AND FEBRUARY. 

4. THIS PEAk IS CAUSED BY SNOW MElT RUNOFF. 
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Figure 2.5-147 

• SSE Vertical Design Spectra 
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Figure 2.5-148 

Envelope of Site SSE Horizontal 
Design Spectra for 2% Damping 
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SITE 

TYRONE 

ENERGY 

PARK 
(5) 

WOlF CREEK 

CALLAWAY 

STERLING 

, 

DESIGN 
UNIT WEIGHTS 

(PC F) 
WATER 

TABLE ~OIST 
SATUR BUOY· 

LEVATION 
ATED ANT 

BELOW 

H G~At5EO, 
125 133 70 

BELOW 
WALL 
H2' 0 

AT GRADE - 130 GB 
H1' 0 

AT GRADE 

H1 ' 0 - 150 88 

AT GRADE 
H1' 0 - 127 G5 

PLANT GRADE 

GROUNDWATER 
TABLE 

:1: ... ... 
W N 
0:1: 

..J 

..J ~ 
<(:I: 
;!:: " 
..J:I: 

:! 
0 ... 

BOTTOM OF 
FOUNDATION WALL 

LATERAL EARTH PRESSURE EQUATIONS 

DYNAMIC 
STATIC PRESSURES 

ENVELOPING OBE '0.12G 

Po Ps, Ps2 'W P' Q Ps' 

~.750 94H 1 52.5~ 62 H2 ~20 147G•3!'5H,•14.7H~ 
I 7.5•B.._) 

0.750 94 H1 - - ~20 2GH1 

{q 

15Hi
41 O.GSQ - IOGH2 - .180 

(4) 
18Hl41 .JJQ - 92H2 - .180 

(4) 

0.700 - OBH2 - .120 11H
1
(4) 

PRESSURES 

ENVELOPING SSE' 0.20G 

p ' a Ps' 

.820 2882 •771Hz.• 28.7H~ 
( 7.5 •Hz.) 

.820 51H 1 

.JOQ 27H
2
14 ) 

.JOQ 30H2(4) 

.200 19Hz.(4) 

NOTES: 
t THE EQUATIONS SHOWN IN THE TABLE ARE USED 

TO COMPUTE THE LATERAL EARfH. PRESSURES 
AT THE TOP AND BOTlOM OF THE CATEGORY I 
FOUNDATION WALLS OF THE STANDARD PLANT 
AT EACH SIT(. THE DYNAMIC EFFECT OF 
THE EARTH PRESSURES AT EACH SITE IS BASED 
ON THE ENVELOPING SSE AND OBE. 

2. THE MAXIMUM EARTH PRESSURES COMPUTED 
AT THE TOP AND BOTTOM OF THE WALLS ARE 
TAKEN AS THE ENVELOPING PRESSURES AND 
ARE USED IN DESIGN OF THE CATEGORY I 
STRUC lURES. 

3. THE FOLLOWING DEFINITIONS APPLY: 

Pa' STATIC PRESSURE· DUE TO 
SURCHARGE LOADING 

Ps,' STATIC PRESSURE DUE TO SOIL 
ABOVE WATER TABLE 

PS2' STATIC PRESSURE DUE TO SOL 
BELOW WATER TABLE 

Pw' HYDROSTATIC PRESSURE DUE 
TO GROUNDWATER 

Ps' ' DYNAMIC PRESSURE DUE TO 
SOIL 

PQ ' DYNAMIC PRESSURE DUE TO 
SURCHARGE LOADING 

H1 ' DEPTH TO GROUNDWATER TABLE 

H2: DEPTH fROM GROUNDWATER 
TABLE TO BOTTOM OF FOUNDATION WALL 

H ' TOTAL DEPTH OF WALL 
HI • H2 

4. INCLUDES EFFECT OF HYDROSTATIC PRESSURE . 

5. THE LATERAL EARTH PRESSURES AT THE TYRONE 
ENERGY PARK SITE ARE ANALYZED FOR THE 
CONDITIONS OF GROUNDWATER AT 7. 50° BELOW 
GRADE AND GROUNDWATER BELOW THE FOUNDATION 
WALL . 

G. ALL PRESSURES IN POUNDS PER SQUARE FOOT CPSFI. 

WOLF CREEK 
UPDATED SAFETY ANALYSIS REPORT 

Figure 2.5-152 
STATIC PRESSURES DYNAMIC PRESSURES 

Lateral Earth Pressure Schematic 

Rev. 0 


	Return to "USAR TOC"
	Chapter 2 - Figures
	2.1 Figures
	2.2 Figures
	2.3 Figures
	2.4 Figures
	2.5 Figures




