
STRUCTURAL FILL BORROW 

COMBINED BULK SAMPLE: 

G-18 (ELEV. 663-654) 
G-19 (ELEV. 673-663) 
G-20 (ELEV. 657-647) 

FOR 80% RELATIVE DENSITY (123 PCF), AT THE lOTH CYCLE 
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STRUCTURAL FILL BORROW 

COMBlNED BULK -SAHPLF: 

G-18 (ELEV. 663-654) 
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STRUCTURAL FILL BORROW 

COMBfNED BULK"SAMPLEi 

G-18 (ELEV~ 663-654) 
G-19 (ELEV. 673-663) 
G-20 (ELEV. 657-647) 

FOR 80% RELATIVE DENSITY (123 PCF), AT THE lOTH CYCLE 
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STRUCTURAL FILL BORROW 

COMBINED BULK SAMPLE: 

G-18 (ELEV. 663-654) 
G-19 (ELEV. 673-663) 
G-20 (ELEV. · 657-647) 

FOR 80% RELATIVE DENSITY (123 PCF), AT THE lOTH CYCLE 
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DYNAMIC TRIAXIAL COMPRESSION TESTS 
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STRUCTURAL FILL BORROW 

COMBINED , ~ULK SAMPLE: 

G-18 (ELEV. 663-654) 
G-19 (EL EV. 673-663) 
G-20 (ELEV. 657 -64 7) 

FOR 80% RELATIVE DENSITY { 123 PCF), AT THE lOTH CYCLE 
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STRUCTURAL FILL BORROW 

COMBINED BORROW SAMPLE: 

Gw18 (ELEV. 663w654) 
Gwl9 (ELEV. 673-663) 
Gw20 (ELEV. 657-647) 

FOR 90% RELATIVE DENSITY ( 129 PCF), AT THE lOTH CYCLE 
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COMBINED BORROW SAMPLE: 

G-18 (ELEV. 663-654) 
G-19 (ELEV. 673-663) 
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COMBINED BORROW SAMPLE: 

G-18 (ELEV. 663-654) 
G-19 (ELEV. 673-663) 
G-20 (ELEV. 657-647) 
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STRUCTURAL FILL BORROW 

COMBINED BORROW SAMPLE: 

G-18 {ELEV. 663-654) 
G-19 {ELEV. 673-663) 
G-20 {ELEV. 657-647) 

FOR 90% RELATIVE DENS ITV { 129 PCF), 
AT THE lOTH CYCLE 
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STRUCTURAL FILL BORROW 

COMBINED BORROW SAMPLE: 

G-18 (ELEV. 663-654) 
G-19 (ELEV. 673-663) 
G-20 (ELEV. 657-647) 

FOR 90% RELATIVE DENSITY (129 PCF), AT THE lOTH CYCLE 
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BORING H-6@ ELEVATION 619.3 FEET 
GRAY FINE TO COARSE SANDY SILT WITH 
SOME CLAY 
(ILLINOIAN GLACIAL TILL} 
FIELD MOISTURE CONTENT: 8.6% 
FIELD DRY DENSITY: 136 LBS.ICU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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DYNAMIC TRIAXIAL COMPRESSION TESTS 
(BORING H-6) 
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BORING H-6@ ELEVATION 619.3 FEET 
GRAY FINE TO COARSE SANDY SILT WITH 
SOME CLAY 
(ILLINOIAN GLACIAL TILL) 
FIELD MOISTURE CONTENT~ 8.6% 
FIELD DRY DENSITY: 136 LBS.ICU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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DYNAMIC TRIAXIAL COMPRESSION TESTS 
(BORING H-6) 
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BORING H-6@ ELEVATION 619.3 FEET 
GRAY FINE TO COARSE SANDY SILT WITH 
SOME CLAY 
{ILLINOIAN GLACIAL TILL) 
FIELD. MOISTURE CONTENT: 8.6% 
F I ELD DRY D ENS ITY : 1 3 6 LBS • /CU • FT . 
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DYNAMIC TRIAXIAL COMPRESSION TESTS 
(BORING H-6) 
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BORING H-6@) ELEVATION 619.3 FEET 
GRAY FINE TO COARSE SANDY SILT WITH 
SOME CLAY 
(ILLINOIAN GLACIAL TILL) 
FIELD MOISTURE CONTENT: 8.6% 
FIELD DRY DENSITY: 136 LBS.ICU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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FIGURE 2. 5-312 

DYNAMIC TRIAXIAL COMPRESSION TESTS 
(BORING H-6) 
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BORING H-14 @>ELEVATION 635.3 FEET 
GRAY FINE TO COARSE SANDY SILT WITH 
SOME CLAY AND FINE GRAVEL 
(ILLINOlAN GLACIAL TILL) 
FIELD MOISTURE CONTENT: 9.5% 
F I ELD DRY D ENS ITY : 14 0 LBS • ICU • FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 

SINGLE AMPLITUDE VERTICAL STRAIN l'v( PERCENT) 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-313 

DYNAMIC TRIAXIAL COMPRESSION TESTS 
(BORING H- 14) 

(SHEET 1 of 4) 
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BORING H-14@ ELEVATION 635.3 FEET 
GRAY FINE TO COARSE SANDY SILT WITH 
SOME CLAY AND F.LNL GRAVEL 
(ILLINOIAN GLACIAL TILL) 
FIELD MOISTURE CONTENT: 9.5% 
FIELD DRY DENSITY: 140 LBS.ICU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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FIGURE 2.5-313 

DYNAMIC TRIAXIAL COMPRESSION TESTS 
(BORING H-14) 

(SHEET 2 of 4) 
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BORING H-14@ ELEVATION 635.3 FEET 
GRAY FINE TO COARSE SANDY SILT WITH 
SOME CLAY AND FINE GRAVEL 
(ILLINOIAN GLACIAL TILL) 
FIELD MOISTURE CONTENT: 9.5% 
FIELD DRY DENSITY: 140 LBS.ICU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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FIGURE 2.5-313 

DYNAMIC TRIAXIAL COMPRESSION TESTS 
(BORING H-14) 

(SHEET 3 of 4) 
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BORING H-14@ ELEVATION 635.3 FEET 
GRAY FINE TO COARSE SANDY SILT WITH 
SOME CLAY AND FINE GRAVEL 
(ILLINOIAN GLACIAL TILL) 
FIELD MOISTURE CONTENT: 9.5% 
FIELD DRY DENSITY: 140 LBS.ICU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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FIGURE 2.5-313 

DYNAMIC TRIAXIAL COMPRESSION TESTS 
(BORING H-14) 
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BORING H-20@ ELEVATION 706.8 FEET 
GRAY FINE SANDY SILT WITH SOME CLAY 
AND MEDIUM TO COARSE SAND AND GRAVEL 
(WISCONSINAN GLACIAL TILL) 
FIELD MOISTURE CONTENT: 8.6% 
FIELD DRY DENSITY: 136 LBS.ICU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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FIGURE 2. 5-314 

DYNAMIC TRIAXIAL COMPRESSION TESTS 
(BORING H-20) 
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BORING H-20@ ELEVATION 706.8 FEET 
GRAY FINE s·ANDY SILT WITH SOME CLAY 
AND MEDIUM TO COARSE SANO AND GRAVEL 
(WISCONSINAN GLACIAL TILL) 
FIELD MOISTURE CONTENT: 8.6% 
FIELD DRY DENSITY: 136 LBS.ICU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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FIGURE 2. 5-314 

DYNAMIC TRIAXIAL COMPRESSION TESTS 
(BORING H-20) 
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BORING H-20 ~ELEVATION 706.8 FEET 
GRAY FINE SANDY SILT WITH SOME CLAY 
AND MEDIUM TO COARSE SANO ANO GRAVEL 
(WISCONSINAN GLACIAL TILL) 
FIELD MOISTURE CONTENT: 8.6% 
FIELD ORY DENSITY: 136 LBS.ICU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 

SINGLE AMPLITUDE VERTICAL STRAIN Cv(PERCENT) 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-314 

DYNAMIC TRIAXIAL COMPRESSION TESTS 
(BORING H-20) 
SHEET 3 of 12 
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BORING H-20@ ELEVATION 706.8 FEET 
GRAY FINE SANDY SILT WITH SOME CLAY 
ANO MEDIUM TO COARSE SAND ANO GRAVEL 
(WISCONSINAN GLACIAL TILL) 
FIELD MOISTURE CONTENT: 8.6% 
FIELD DRY DENSITY: 136 LBS.ICU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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FIGURE 2.5-314 

DYNAMIC TRIAXIAL COMPRESSION TESTS 
(BORING H-20) 
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BORING H-20@ ELEVATION 686.8 FEET 
DARK GRAY CLAVEY SILT WITH TRACES 
OF FINE SAND 
(INTERGLACIAL SOIL) 
FIELD MOISTURE CONTENT: 
FIELD DRY DENSITY: 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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FIGURE 2.5-314 

DYNAMIC TRIAXIAL COMPRESSION TESTS 
(BORING H-20) 
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BORING H-20 @ ELEVATION 686.8 FEET 
DARK GRAY CLAYEY SILT WITH TRACES 
OF FINE SAND 
(INTERGLACIAL SOIL) 
FIELD MOISTURE CONTENT: 
FIELD DRY DENSITY: 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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FIGURE 2.5-314 

1.0 

DYNAMIC TRIAXIAL COMPRESSION TESTS 
(BORING H-20) 
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BORING H-20 ~ ELEVATION 686.8 FEET 
DARK GRAY CLAYEY SILT WITH TRACES 
OF FINE SAND 
(INTERGLACIAL SOIL) 
FIELD MOISTURE CONTENT: 
FIELD DRY DENSITY: 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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BORING H·20@ ELEVATION 686.8 FEET 
DARK GRAY CLAYEY SILT WITH TRACES 
OF FINt SANO -
(INTERGLACIAL SOIL) 
FIELD MOISTURE CONTENT: 
FIELD DRY DENSITY: 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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CLINTON POWER STATION 
UPDATED SAF"ETY ANALYSIS REPORT 

FIGURE 2.5-314 

DYNAMIC TRIAXIAL COMPRESSION TESTS 
(BORING H-20) 
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BORING H-20@ ELEVATION 672.3 FEET 
GRAY FINE TO COARSE SANDY SILT WITH 
SOME CLAY AND GRAVEL 
(I LLI NO I AN GLAC t°AL TI LL) 
FIELD MOISTURE CONTENT: 10.5% 
FIELD DRY DENSITY: 136 LBS.ICU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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FIGURE 2.5-314 

DYNAMIC TRIAXIAL COMPRESSION TESTS 
(BORING H-20) 
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BORING H-20@ ELEVATION 672.3 FEET 
GRAY FINE TO COARSE SANDY SILT WITH 
SOME CLAY AND GRAVEL 
(ILLINOIAN GLACIAL TILL) 
FIELD MOISTURE CONTENT: 10.5% 
FIELD DRY DENSITY: 136 LBS.ICU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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SINGLE AMPLITUDE SHEAR STRAIN 'f (PERCENT} 

CLINTON POWER STATION 
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FIGURE 2.5-314 

DYNAMIC TRIAXIAL COMPRESSION TESTS 
(BORING H-20) 
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Method of Performing Resonant Column Tests 
 
Resonant column tests are performed to determine the dynamic properties of soils under high frequency, 
small amplitude cyclic strains.  The test is based on the fact that analytical solutions can relate the 
stiffness of the soil column to its resonant frequency.  In the test the sample is excited by an oscillating 
device and the frequency is varied until the maximum response, or resonant frequency, is found. 
 
The Dames and Moore resonant column apparatus subjects solid cylindrical samples to torsional 
oscillations.  The sample base is fixed and the top of the sample is excited by a Hardin oscillator which is 
driven by a variable frequency sine wave generator.  The response of the sample is measured by an 
accelerometer mounted in the oscillator and the output is displayed on an oscilloscope. 
 
The equivalent linear shear modulus of the soil is obtained from the resonant frequency of the system 
after the manner suggested by Drnevich and Hardin (“Proposed Standard for Modulus and Damping of 
Soils by the Resonant Column Method”, ASTM Committee D18.09, May 1974).  The shear modulus of 
soils varies with the shear strain amplitude and thus actually varies along the radius of the sample but in 
calculating the shear modulus the average shear strain is taken to correspond to the cyclic shear strain 
developed two-thirds of the distance along the radius.  The damping ratio at small strains may be 
computed from measurements of the logarithmic decrement which are obtained by subjecting the sample 
to a steady state oscillation and then shutting off the input voltage.  The decay curve is retained on a 
recording oscilloscope and may be photographed to make a permanent record. 
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RESONANT COLUMN TESTS 

(METHOD) 



 



Method of Performing Consolidation Tests 
 
Consolidation tests are performed to evaluate the volume changes of soils subjected to increased loads.  
Time-consolidation and pressure-consolidation curves may be plotted from the data obtained in the tests.  
Engineering analyses based on these curves permit estimates to be made of the probable magnitude and 
rate of settlement of the tested soils under applied loads. 
 
Each sample is tested within brass rings two and one-half inches in diameter and one inch is length.  
Undisturbed samples of in-place soils are tested in rings taken from the sampling device in which the 
samples were obtained.  Loose samples of soils to be used in constructing earth fills are compacted in 
rings to predetermined conditions and tested. 
 
In testing, the sample is rigidly confined laterally by the brass ring.  Axial loads are transmitted to the ends 
of the sample by porous disks.  The disks allow drainage of the loaded sample.  The axial compression or 
expansion of the sample is measured by a micrometer dial indicator at appropriate time intervals after 
each load increment is applied.  Each load is ordinarily twice the preceding load.  The increments are 
selected to obtain consolidation data representing the field loading conditions for which the test is being 
performed.  Each load increment is allowed to act over an interval of time dependent on the type and 
extent of the soil in the field. 
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CONSOLIDATION TEST (BORING P-15) 
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CONSOLIDATION TEST (BORING P-18) 
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CL.INTON POWER STATION 
UPDATED SAF'ETY ANALYSIS REPORT 

FIGURE 2.5-324 

CONSOLIDATION TEST (BORING P-20) 
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I CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-325 

CONSOLIDATION TEST {BORING P-21) 
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CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-326 

CONSOLIDATION TEST (BORING P-22) 

(SHEET l of 2) 
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UPDATED SAF'ETY ANALYSIS REPORT 

FIGURE 2.5-326 

CONSOLIDATION TEST (BORING P-22) 
(SHEET 2 of 2) 
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UPDATED SAF'ETY ANALYSIS REPORT 

FIGURE 2.5-327 

CONSOLIDATION TEST (BORINGS P-22, 
P-26 AND P-27) 



i'i z 
\ 

0 
0 

0-

. 02 

. 06 
...... 

.o 8 

2 

0 
0 -

............. 

0 r---
.o I 

t3 02 
i'i 
;;; 

' 

--r---... r-... i-.... 
1--.~ ....... 

['-..... r--... t--.. ""' ...... 

r-- r-- ,..._ 
"- ........... ........ 

.03 ~ 
!'...... 
~ r-... 

~ .... 
. a. 

ar 

PRESSURE IN 

~ 
0 
g 

~ 
"'-

---

PRESSURE IN 
0 

2 

r---._ 

~ r--. 

LBS. / SQ. FT. 

g g 
0 0 .,. "' 

g 
g 

N 

BORING P-27 (ol ELEVATION 703.4 FEET 
GRAY SIL TY CLAY WI TH SOME SAND ANO 

·OCCASIONAL GRAVEL 
KWISCONSINAN GLACIAL TILL) 
FIELD MJISTURE CONTENT: 17.5% 

~ 
FIELD DRY nENSITY: 109 LBS.ICU.FT • . 1-

'i~~~L5 ~~~~mo WITH DAMES AND MOORE 

[\ 
l\l\ 

" " 
I'----i-. .... 

LBS. / SQ. FT. 
0 0 
0 0 
0 0 .,. "' 

~ 

.. ~ 

0 
0 
g 

0 

§ 
N 

I I I I I I I I I 11111 
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CLINT.ON POWER STATION 
UPDATED SAF'ETY ANALYSIS REPORT 

FIGURE 2.5-328 

CONSOLIDATION TEST (BORINGS P-27 
AND P-29) 
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CLINT 0 N POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-329 

CONSOLIDATION TEST (BORING D-6) 

(SHEET 1 of 2) 
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FIGURE 2.5-329 

CONSOLIDATION TEST (BORING D-6) 
(SHEET 2 of 2) 
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FIGURE 2. 5-330 

CONSOLIDATION TEST (BORING D-8) 



:J: 
<..> 
;;; 
\ 
l3 
:J: 
<..> 
;;; 

;;; 

PRESSURE IN LBS. / SQ. FT. 

~ g 8 8 8 ~ "' .. "' Q 

or--_ 
-....... ......... 

'r-.. 
-~1-----4-----J---i--4~~~~++---f---4~BO~R+tN=G~0~-~18;-'-:-;AT~EL~E~VA~T~IO~N~6~4~8.~1~F~E~ET;--f---t--t-t-t-t--f 

~~"" MOTTLED BROWN AND GRAY SILTY CLAY 
WITH FINE SAND AND TRACE OF ORGANICS 
(SALT CREEK ALLUVIUM) 

. 04 

.06 

.08 

.10 

FIELD tt:JISTURE CONTENT : 25 . 9% 
1----+---+--+--+-+-+-+-++--~~--+FIELD ORY DENSITY: 95 LBS./cu . n . 

I"\._ SAMPLE OBTAINED WITH DAMES ANO lilORE 

I " TYPE u SAMPLER 

\. 
\ 

\ 
I\ 

' 
"~ 

I' 
\ 

.121------l--l--+--+--+-H++---+--+--if-+-+-t-+t-l\--\--\--+--t--t-+-t-+++-i 

~~--
.14f------4----F~d--l-H-t+---+--jl-HH-++++-~\t-+--t-++-tt+H 

~i-.. ....... ~ 

-------- I i\ --~~- I\ .1sl---+-+-+-+-+++++.....---+-+-+-+-+-FM-+--;;;;;;;;;=-=--t-~--\-+-t--;--t--t-tti 

.1eL---..J..-..J......L....J.....L...l-.l...,LJ----L..--L..--1--1~...1....1..1..i...--....i.-...i..--1....11....1_.. ........ 

CLINTON POWER STATION 
UPDATED SA FE TY ANALYSIS REPORT 

FIGURE 2.5-331 

CONSOLIDATION TEST (BORING D-18) 
(SHEET l of 2) 
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CONSOLIDATION TEST (BORING D-18) 
(SHEET 2 of 2) 
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CONSOLIDATION TEST (BORING S-5) 
(SHEET l of 2) 
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CONSOLIDATION TEST (BORING S-5) 

(SHEET 2 of 2) 
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PERCOLATION TEST (METHOD) 



NOTES FOR FIGURE 2.5-347 

 
Methods of Performing Percolation Tests 

 
The quantity and the velocity of flow of water which will escape through an earth structure or percolate 
through soil are dependent upon the permeability of the earth structure or soil.  The permeability of soil 
has often been calculated by empirical formulas but is best determined by laboratory tests, especially in 
the case of compacted soils. 
 
A one inch length of the core sample is sealed in the percolation apparatus, placed under a confining 
load, or surcharge pressure, and subjected to the pressure of a known head of water.  The percolation 
rate is computed from the measurements of the volume of water which flows through the sample in a 
series of time intervals.  These rates are usually expressed as the velocity of flow in feet per year under a 
hydraulic gradient of one and at a temperature of 20 degrees Centigrade.  The rate so expressed may be 
adjusted for any set of conditions involving the same soil by employing established physical laws.  
Generally, the percolation rate varies over a wide range at the beginning of the test and gradually 
approaches equilibrium as the test progresses. 

During the performance of the test, continuous readings of the deflection of the sample are taken by 
means of micrometer dial gauges.  The amount of compression or expansion, expressed as a percentage 
of the original length of the sample, is a valuable indication of the compression of the soil which will occur 
under the action of load or the expansion of the soil as saturation takes place. 
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LIQUEFACTION TESTS OF TYPE B MATERIAL 
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NOTES: 
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UPHOLE (COMPRESSIONAL) VELOCITY SURVEY -
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POWER BLOCK RELATIVE DENSITY 
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CONDITION - MAIN DAM 



900.0 

850. 

... 
Ill 

~800.0 
• 
~ z ... 
§750.0 

.t. 720.0 

100.0~ 6 
680.0 

G60.0 l 

SOIL 2 

630.~ SOIL 4 

610• SOIL 5 

o.o 

PIEZCIETRIC SURFACE 

SOIL I 

100.0 200.0 

~"'·,.: 
~·' 

300.0 

X-COGRDINATE. FEET 

# 

I 
2 
3 
4 
5 
6 
7 

2.22 2.25 

.----2.21 

400.0 

SOIL DATA 
DESCRIPTION ~,TY C' r/J' CW> 

CDPACTED WISCONSINAN TILL 130 200 33 
SALT CREEK ALLUVIUM 120 400 0 
SANO DRAINAGE BLANKET 125 0 30 
SALT CREEK ALLUVIUM C SAND ) 125 0 33 
ILLINOUN TILL 
DUMMY LAYER 
WATER 

SOIL 2 

SOIL 4 

soo.o 

140 4000 0 
0 0 0 

62 •. 4 0 0 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-394 

STABILITY ANALYSIS - NORMAL POOL 
CONDITION - MAIN DAM 
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I 
2 
3 
4 
5 
6 
7 

900.0 

850. 

... I .SI I.SI 

"' ~800.0 
.. 
~ 

1 •. 44 

c z .... 
1750.0 "·~ ~~\fj 1.56 

~120.0 

100.0~ 6 
680.0 

7 
660.0 

SOIL 2 

ELEVATION 690.0' 

SOIL I 

............................ 

630.J SOIL 4 

610• SOIL 5 

o.o 100.0 200.0 400.0 300.0 400.0 

350.0 X·CODRDINATEt FEET 

SOIL DATA 
DESCRIPTION 0~1TY C' <J' (.-§1 

COMPACTED WISCONSINAN TILL 130 200 33 
SALT CREEK ALLUVIUM 120 400 0 
SANO DRAINAGE BLANKET 125 0 30 
SALT CREEK ALLUVIUM C SAND > 125 0 33 
ILLINOIAN TILL 
OUlllY LA YER 
WATER 

SOIL 2 
SOIL 4 

soo.o 

140 4000 0 
0 0 0 

62.4 0 0 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-395 

STABILITY ANALYSIS - NORMAL POOL WITH 
O.lg EARTHQUAKE LOADING CONDITION -

MAIN DAM 
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850 • 

... 
"' ~800.0 . 
~ z ... r·o 
I 720.01 

>-
700.0 

680.0 

SOIL 1 

630.0I SOIL 4 

PIEZCIETRIC SURFACE 

ELEVATION 708.0' 

100.0 200.0 

...~-:. 
~,· 

300.0 

2.21 

X-COORDINATEt FEET 

400.0 

# OESCRIPTIU. C' </J' ) 

I C«IPAC1Ei> WlsmtslNAN TILL 130 200 33 
2 SALT CREEK ALLUVIUM 120 400 0 
3 SANO DRAINAGE BLANKET 125 0 30 
4 SALT CREEK ALLUVIUM < SAND > 125 0 33 
5 ILLINOIAN TILL 140 4000 0 
6 WATER 62.4 0 0 
1 

ELEVATI<* 675.0' 

SOIL 6 

SOIL 2 

SOIL 4 

soo.o 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2. 5-396 

STABILITY ANALYSIS - MAXIMUM POOL 
CONDITION - MAIN DAM 
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850.0 

.... 
LLJ 
~ 800.0 . 
LLJ .... 
~ 
z 
0 750.0 
a: 
0 
0 
~ 120.0 
>-

100.0 
SOIL G 

680.0 

SOIL 7 
660.0 

SOIL 2 "= 

630. QI SOIL 4 

610.0~ 
o.o 

\
b..b..' 

~· 

ELEVATION 655.0' 

100.0 

1.53 t .85 

1.50 

-- --- -- --

# DESCRIPTION 

I COMPACTED WISCONSINAN TILL 
2 SALT CREEK ALLUVIUM 
3 SAND DRAINAGE BLANKET 
4 SALT CREEK ALLUVIUM C SAND ) 
5 ILLINOIAN TILL 
6 DUMMY LAYER 
7 l"lllUUV I AYER 

EL. 712. 

IL--- .-PIEZOMETRIC SURFACE 
3 

::::::=.JI 
3 -- --- SOIL 3 

SOIL I 

SOIL 4 

200.0 300.0 400.0 500.0 

X-COORDINATE. FEET 

SOIL DATA 
DENSITY C' ¢' 

(PCf') 

130 
120 
125 
125 
140 

0 
0 

CPSFl 

200 33 
400 0 
0 30 
0 33 

4000 0 
0 0 
0 0 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-397 

STABILITY ANALYSIS - RAPID DRAWDOWN 
CONDITION - MAIN DAM 
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930 
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750 ~ // /PIEZOMETRIC 
SURFACE 

SOIL I 

v 
-~---SOIL 

690 J SOIL 3 

630 

SOIL 5 

570 I 

#I 

I 

2 

3 

4 

5 

DESCRIPTION 
SOIL DATA 

J(PCF) C(PSF) 

LOE SS 120.0 0 

WISCONSIN TILL 137.0 600 

INTERGLACIAL 131.0 600 

SAND 125.0 0 

ILLINOIAN TILL 150.0 0 

CD F.S: 1.24 {PSEUDO) 

® F.S~ 2.60 (STATIC) 

ft)' 

20 

30 

30 

38 

47 

Cl..lNTON POWEFt STATION 
UPDA'.f$0 ', ·SA.f"ETY ANALYSIS REPORT 

FIGURE 2. 5-398 

0 120 240 360 480 STABILITY ANALYSIS - END OF CONSTRUCTION 
CONDITION - SECTION X-X~ 

ULTIMATE HEAT SINK X COORDINATE, FEET 
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990 

930 ~ 

870 

~ 810 
Ci 
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750 

690 

630 

SOIL I 
_y ________ _ 

=- SOIL 2 

SOIL 3 

~/ 

2 

l. /, ~~ 
rvro~<(;ri;, 

...--... 

PIEZOMETRIC 
SURFACE 

SOIL 5 

# 

2 
... 13 

4 

5 

DESCRIPTION 
SOIL DATA 

J(PCF} C(PSF) 

LOESS 120.0 0 

WISCONSIN TILL 137.0 600 

INTERGLACIAL 131.0 600 

SAND 125.0 0 

ILLINOIAN TILL 150.0 0 

CD F.S: 1.07 {PSEUDO) 

® F.S: 2.33 {STATIC) 

<b' 

20 

30 

30 

38 

47 

CLINTON POWER STATION 
UPOATED SAFETY ANALYSIS REPORT 

FIGURE 2. 5-399 
570 -r-~~~~~~~~~-...-~~~~~~~~~.--~~~~~~~~---.-~~~~~~~~~-r-~~~~~ 

0 120 240 
X COORDINATE, FEET 

360 480 STABILITY ANALYSIS - FULL COOLING 
LAKE CONDITION - SECTION X-X, 

UL TI MATE HEAT srnK 



SOIL DATA 
# DESCRIPTION IOENSITY C' <PCF> <PSF> 
I CtlPACTEO WISCOOSINAN TILL< FI LL > l35 400 
2 SAND AND GRAVEL 120 0 
3 WISCONSINAN TILL 139 600 
4 WATER 62.4 0 

</J' 2.33 2.46 

29 
38 
30 
0 

PIEZOMETRIC SURFACE 

900.0 

850.0 

800.0 

750.0 

SOIL I 

--------~- 1120.0 

N!JftlAl POO.. EL.690.0' w ~~ ------- /?': SOIL 3 -690.0 -::=-------- / 1100.0 

t~- ~ SOIL2 . 
SOIL 4 ~~---=:::;;---=--=-----====::-.-----=~=-----

8/UHS EL.668.5' 
SOIL 3 

________ __,_ __________________________ .....__ ________________________ __.. __________________ ...,.._ ______ ~655.0 
JOO.O 200.0 300.0 400.0 

X-COORDINATE. FEET 

... 
&II 
&II ... 
• 

~ 
I 

I 
>-

CLINTON POWER STATION 
UPDATED SAF'ETY ANALYSIS REPORT 

FIGURE 2. 5-400 
I 

STABILITY ANALYSIS - FULL COOLING 
LAKE CONDITION - SECTION H-H 1

, 

ULTIMATE HEAT SINK 



-
# DESCRI PTI Cl4 

I COfil>ACTED WISCC14SINAN TILLC FI LL> 
2 SANO AND GRAVEL 
3 WISCONSINAN TILL 
4 WATER 

SOIL 4 

B/UHS EL.668.5' 

SOIL DATA 
DENSITY C' 

CPCF> (PSf') 

,JS 400 
120 0 
139 600 
62.4 0 

i;> .... 
~ 

900.o 

¢' 

29 
38 
30 
0 

850.0 

800.Q 

... .... .... 
la. 

• 
so.a ~ 

~ 

PIEZ<IETRIC SURFACE 

3.5 
SOIL I 

... 
I 

----------------
-------

I 
>-

oo.o 

690.0 

SOIL 3 

100.0 200.0 
1 

-- I I lsss.o 
300.Q 400.0 

X-COORDINATE. FEET 

CLINTON POWER STATION 

UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-401 

STABILITY ANALYSIS - FULL COOLING LAKE 

WITH 0.25g EARTHQUAKE LOADING CONDITION 
SECTION H-H, ULTIMATE HEAT SINK 



780 

750 

720 

I-w 
w 690 

~ I z 
0 
Ct: 

g 660 
u 

>-

630 

600 

PIEZOMETRIC SURFACE I 

SOIL I 

PIEZOMETRIC SURFACE 2 

v ------=---=--------=:-SOIL 2 ------ 3.5 _____ ,, 
--- ~----------------

SOIL 3 --------------
SOIL 4 

SOIL 5 

~~ 
~/ 

CD F.S: 1.96 (STATIC) 

570

60 120 180 240 300 360 I CLINT 0 N POWER STATION I 
X COORDINATE, FEET UPDATED SA~ETY ANALYSIS REPOllT 

NOTE 
SEE FIGURE 2.5 -398 
FOR SOIL DATA 

FIGURE 2.5-402 

STABILITY ANALYSIS - EMPTY COOLING 
LAKE CONDITION SECTION X-X, 

ULTIMATE HEAT SINK 



900.0 -. 
2.34 2.11 .., 

# OESCRIPTIC* 
</>* 

I IDPACTED WISCC*SINAH TILL< FILL 29 

I~ SOO All> GRA YEl 38 
2.20 WISCC*SINAH Till 30 

4 WATER 0 
5 DUMMY LAYER o I I aso.o 

aoo.o 

750.0 

~______. I SOIL I 

3.5 ------------'.i 1120.0 ........ --

HCllllAL POOL El..690.0' 700.0 

DRAllOOllN SOIL 5 "::' SOIL 3 690•0 

LEVEL EL.675.0' SOIL 2 

SOIL 4 SOIL 3 

~~~--~~~~~~~~~~~~~._~~~~~~~~~~~~--~~~~~~~~~~~~---+655.0 
100.0 200.0 300.0 400.0 

X-COOfmlNATE. FEET 

~ 

ti ... 
• 

i 
I 

I ,.. 

C Lt:NT 0 N POWER STAT 10 N 
UPDATED SAF~TY ANALYSIS REPORT 

FIGURE 2. 5-403 

STABILITY ANALYSIS - EMPTY COOLING 
LAKE CONDITION SECTION H-H, 

ULTIMATE HEAT SINK 



TRIAXIAL COMPRESSION TESTS 

CONSOLIDATED UNDRAINED WITH PORE PRESSURE 
MEASUREMENTS 

KEY 

I 

2 

3 

4 

5 

6 

- ISPOOr------------~-------------,--------------~-------------...-------------

lL 
'1) 

a. 

~ r~~~-30· I I ~10,0001 I I ~ /~~~=~PS~~~ 
t
(/) 

a: 
< 
l.LJ 
J: 
(/) 

/ . > "'" \ I S,0001 7 ,c,.q " 

spoo ·1 opoo 15,ooo 20poo 25POO 
EFFECTIVE NORMAL STRESS, PSF 

BORJNG 

H-20 

H-38 

D-48 

H-23 

D-48 

D-48 

ELEVATION 

721.B 

712.9 

709.3 

707.3 

704.3 

689.3 

SOIL TYPE 
BLOW DRY DENSITY 

COUNTS /FT. IN PCF 

SP 85 l~.3 

ML 20 123.5 

CL 9 123.0 

ML 14 121.4 

CL 21 123.8 

CL 17 108.8 

CLINTON POWER STATION 
UPDATED S Af'ETY ANALYSIS REPORT 

FIGURE 2.5-404 

MOHR CIRCLES - WISCONSINAN 
GLACIAL TILL 



TRIAXIAL COMPRESSION TESTS 
CONSOLIDATED-UNDRAINED WITH PORE PRESSURE MEASUREMENTS 

TEST 
NO. 

7 

8 

BORING NO. ELEVATION 

H-23 692.3 

H-38 687.9 

1sooo--~--------.,.-----~~--.,---------~-r-~~--------i-~~--~~i---~-------i 

LL 10000 
Cl) 
a. 
en 
Cl) 
w 
a:: 
I
C/) 

a:: 

C=O, ¢=31° 

cp= 31° 

~ sooo1 ~ 1' I 
Cl) 

0---------------...._ __ _._ ______ ___,1 ____ _,_ ______ __.. ____________ ......L. ____ -'-______ -L.. __________ ____. 

0 5000 10000 15000 20000 25000 30000 
EFFECTIVE NORMAL STRESS, PSF 

SOIL TYPE 
BLOW DRY DENSITY 

COUNT/FT. IN PCF 

ML 15 103 

ML 8 -

CLINTON POWER STATION 
. UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2. 5-405 

MOHR CIRCLES - INTERGLACIAL TILL 



TRJAXIA_L COMPRESSION TESTS 
CON..SOLIDATED - UNDRAINED WITt-1 PORE PRESSURE MEASUREMENTS 

3qooo ----. 

~ 
~ 

A:C=O, cp=47° 

B: C = 1,400 PSF, q:>=42° 

C: C=4,600 PSF, 4>=28° 

2qoou.-~~~~~~~~--+-~~~~~~~:__-+~:__~~~~~-7'~~~~~~~~~-+~~~~~~~~-+~~~~~.---~~-+~~~~~~~~-1 

la.. 
en 
Q. 

,;-
(/) 
I.LI 
Q: 

I
C/) 

a:: 10,000 
< 
laJ 
:r: 
Cf) 

IQOOO 

KEY 

9 

10 

II 

12 

13 

14 

15 

20,000 

BORING ELEVATION 

H-38 673.4 

P-38 648.5 

H-3 645.1 

H-25 633.7 

D-8 631.7 

D-8 591 .7 

H- 6 504.3 

,.:, 30,000 40,000 
EFFECTIVE NORMAL STRESS, PSF 

BLOW DRY DENSITY SOIL TYPE COUNTS/FT IN PCF 

ML 154/11 11 123.5 

ML 100/6
11 

138 

ML 60 139 

ML 100/411 146 

ML 94 135.2 

ML 83 132 

ML 31 109 

13 

50,000 

12 

60,000 10,000 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-406 

MOHR CIRCLES - ILLINOIAN GLACIAL TILL 



TRIAXIAL COMPRESSION TEST KEY BORING ELEVATION 

CONSOLIDATED- UNDRAINED WITH PORE PRESSURE MEASUREMENTS 16 P-38 572!3 

l~OOOr-~~~~~~---.,~~~~~~~-.-~~--~~~~-.-~--~------~...-~~----------..------------~-

~ 10,0001 /{5 <jP34" I C=O, cl>e34° I 
en 
Cl) 
w 
a:: 
t
CI) 

a:: 
<( 
w 
~ spoo.-~~~~---1~~77L--~-t-~~~~~---+-~~~~~--1--~~~~--1~~~~~_j 

o-------------------------------'--------------~---------------~-------------i...------------------

SOIL TYPE 
BLOW DRY DENSITY 

COUNTS/FT. IN PCF 

ML 48 125.9 

0 5,000 10,000 15,000 20,000 25,000 . 30POO l CLINTON POWER STATION EFFECTIVE NORMAL STRESS, PSF r _ UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-407 

MOHR CIRCLE - LACUSTRINE DEPOSITS 



KEY BORING ELEVATION 

TRIAXIAL COMPRESSION TESTS 17 H-25 674.7 
CONSOLIDATED- UNDRAINED WITH PORE PRESSURE MEASUREMENTS 18 H-13 673.6 

19 H-24 670.7 

3000..--~~~~~~---~~~~~~---~~~~~~---~~~~~~----~~~~~--~~~~~~-

I&.. 
~ 2000 

<P=3B0 

A: C=l20 PSF, <P =3B
0 

B: C=O, cp =29° 
en 
en 
w a:: 
..... 
en 

~ :c en 

18 

10001--~~~~~~,_,..,__~~--~+-1-~~~~~~-1-~~~~~~-4-~~---~~~-4--~~~~~~ 

1000 2000 3000 4000 5000 6000 
EFFECTIVE NORMAL STRESS, PSF 

BLOW DRY DENSITY SOIL TYPE 
COUNT /FT. IN PCF 

ML 3 -

ML 6 102 

SM 2 -

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2. 5-408 

MOHR CIRCLES - SALT CREEK ALLUVIUM 
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CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-409 

ARTIFICIAL ACCELEROGRAM FOR 
HORIZONTAL GROUND MOTION 
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CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2. 5-410 

ARTIFICIAL ACCELEROGRAM FOR 
VERTICAL GROUND MOTION 
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Curves valid for: 
Wisconsinan Glacial Till 
Recompacted Wisconsinan Glacial Till 
Interglacial Deposits 
Illinoian Glacial Till 
K = l .0 

1.5~~----"-..-..~~~~~~----+~~~~c'--~~~~~~....-~~~~~~~~~~ 

1.0 

0.5 

0 

4.0 KSF 

2.0 KSF 

l. 0 KSF 

0.4 KSF 

10 100 

NUMBER OF CYCLES TO CAUSE 5% STRAIN 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-411 

DYNAMIC SHEAR STRESS VS. NUMBER OF 
CYCLES TO CAUSE 5% STRAIN - K = 1.0 c 

1000 
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Curves valid for: 

Wisconsinan Glacial Till 
Recompacted Wisconsinan Glacial Till 
Interglacial Deposits 
Illinoian Glacial Till 
K = l. 5 c 

O' 3 

4.0 KSF 

100 

2.0 KSF 

l. 0 KSF 

0.4 KSF 

0. 2 KSF 
0.1 KSF 

NUMBER OF CYCLES TO CAUSE 5% STRAIN 

CLINTON POWER STATION 
UPDATED SAF'ETY ANALYSIS REPORT 

FIGURE 2.5-412 

DYNAMIC SHEAR STRESS VS. NUMBER OF 
CYCLES TO CAUSE 5% STRAIN - K = 1.5 

c 

1000 



1.0 

Curve valid for: 
Interglacial Sand Deposits 

\ 
\ 

..-.---_ ' -0 (V') 0. 50 l---------'ll.----4-----------t--------------1 ~ ~ ' 
' ' 
'~ 

0.251------------4---___;-~~----t--------------1 

0 

10 100 1000 
NUMBER OF CYCLES TO CAUSE 5% STRAIN 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-413 

DYNAMIC SHEAR STRESS TO MINOR PRINCIPAL 
STRESS RATIO VS. NUMBER OF CYCLES TO 

CAUSE 5% STRAIN 
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CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-414 

SUBMERGED DIKE - CROSS SECTION ANALYZED 
FOR SEISMIC STABILITY 
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' UPDATED . SAF'ETY ANALYSIS REPORT 

FIGURE 2.5-415 

NATURAL SLOPE - CROSS SECTION ANALYZED 
FOR SEISMIC STABILITY 
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FIGURE 2.5-416 

SHEAR LAYER MODEL FOR THE SUBMERGED 
DIKE FOUNDATION 



DETAIL 

See Detail----
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CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2. 5-417 

FINITE ELEMENT MOOR .FOR THE om~ 
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CLINTON POWER STATION 
UPDATED SAF'ETY ANAL. YSIS REPORT 

FIGURE 2.5-418 

TYPICAL SHEAR STRESS TIME HISTORY 
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FIGURE 2. 5-419 

SHEAR LAYER MODEL FOR NATURAL 
SLOPE FOUNDATION 
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CLINTON POWER STATION 

UPDATED SAF'ETY ANALYSIS REPORT 

FIGURE 2.5-420 
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CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2. 5-438 
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5 l--l--l--+--+-+--l-4--+.-J10 SS 

101---1--1--+--+-+--l--4--+.-J 
6 SS 

15 1--il---l--l---+-+--1-4-__J._-J 37 SS 
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601----it---+--+.--i---1----11---1--i--I 

65,l--il---l--l---+-+--l-4---1---I 

LOGGED BY: SARGENT & LUNDY 

DRILLED BY: RAYMOND INTERNATIONAL 

BORING OW - 18 
SURFACE ELEVATION 656. 5 

DESCRIPTIONS 

SLOPElfASH. 
Brown, fine sand and silt. 

PILL. 
Brown, silty clay, some fine to 

coarse sand,trace silt. 
SALT CREEK ALLUVIUM. 
Gray,fine to medium sand, trace 

silt. 

ILLINOIAN TILL. 
Gray,clayey silt and fine to 

medium ·sand, trace coarse 
sand and fine gravel. 

BORING COMPLETED AT 15.0 FT. 
ON 7/16/79. 
WATER LEVEL AT 9. 5 FT. 
ON7/16/79. 

PIEZOMETER INSTALLED 7/16/79. 
PRESLOrTED SECTION 10:5 TO 14.5. FT. 
BENTONITE SEAL AT 5.0 TO 7.0 FT. 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-439 

LOG OF BORING OW-18 
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LOGGED BY: SARGENT & LUNDY 

DRILLED BY: RAYMOND INTERNATIONAL 

1il ii 

5 SS 

6 SS 

15 SS 

BORING OW -19 
SURFACE ELEVATION 654.4 

SYMBO"""'LS-..,. ____ ~~DE~SCR~IP-T_ION~S--------~ 

ML SLOPEWASH. 

L Brown, clay silt and fine to medium 
sand. 

ML SALT CREEK ALLUVIUM, 
~ ln:iek:,ciayey silt, trace fine . sand. 

SP 6,0 ft., gray, fine to medium 
7·~ sand, trace silt. 
:::~ SW 9,5 ft., gray, fine to coarse 
:~~ sH sand, little fine· graveL trace 

~ •• ::: silt. 

1111 

ML ILLINOIAN TILL. 
11 Cray, clayey silt, some fine to 
11 coarse sand, trace fine gravel. 

BORING COMPLETED AT 18. 5 FT. 
ON 7/16/79. 
WATER LEVEL AT 6.0 FT. ON 
7/16/79. 

PIEZOMETER INSTALLED 7 /16/79. 
PRESLO'ITED SECTION 8,0 TO 12.0 FT, 
BENTONITE SEAL FROM 4,0 TO 6,0 FT. 

CLINTON POWER STATION 
UPDATED SAF'ETY ANALYSIS REPORT 

FIGURE 2.5-440 

LOG OF BORING OW-19 
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DRILLED BY: RAYMOND INTERNATIONAL 

TESTED BY: SOIL TESTING SERVICES 
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BORING OW-20 
SURFACE ELEVATION b58.4 

ML 

DESCRIPTIOHS 

SLOPEWASH. 
Light brown, fine sand and silt. 
FIU.. 
Brown,silty clay, some fine to coarse 

sand, trace fine gravel. 
3.5 ft., grades to gray. 

ILL!NOIAN TIU.. 
Gray, clayey silt and fine to medium 

sand, trace coarse sand and fine 
gravel. 
24.0 ft., gray, fine to medium 
sand, trace silt. 
24.5 ft., gray, fine to coarse 
sand, little fine gravel, trace 
silt. 
26.0 ft., gray, clayey silt and 
fine to medium sand,· trace coarse 
san9 and fine gravel. 

BORING COMPLETED AT 34.4 FT. 
ON 7/17/79. 
WATER TABLE ENCOUNTERED AT 
24.0 FT. ON 7/17/79. ONE HOUR 
LATER WATER LEVEL AT 2.3 FT. 

PIEZOMETER INSTALLED 7/17/79. 
PRE•SLO'lTED SECTION 22.5 TO 26.5 FT. 
BENTONITE SEAL FRCM 5.0 TO 10.0 FT. 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-441 

LOG OF BORING OW-20 
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PIEZOMETER INSTALLED ON 10/8/79, A 2 INCH 
PVC PIPE WITH A 2 FOOT PRE-SLOTTED SCREEN 
ATTACHED TO . A 7 FOOT PERFORATED LOWER 
SECTION WITH THE END PLUGGED WAS PLACED 
AT ELEVATION 615; GRANULAR FILL WAS PLACED 
FROM ELEVATION 615 TO 665; BENTONITE SEAL 
FROM ELEVATION 665 TO 657; AND GROUT FROM 
ELEVATION 667 TO 670 , 

1 5 SS 

1 4 SS 

1 5 SS 

1 3 SS 

11 SS 

28 SS 

101 SS 
144 SS 

o<tA'ss 1 

118 SS 

1 ~"SS 

~·SS 

124 SS 

BORING OW-21 
SURFACE ELEVATION 670.0 

ML 

DESCRIPTIONS 

FILL (TYPE A) 

Gray, silty clay, little fine to medium 
sand, trace coarse sand and fine 
gravel. 

ILLINOIAN TILL • • 641,5 
Gray, clayey s i1 t, some fine to med1 um 

sand, trace coarse sand and fine gravel. 
35.~0f:i:~fu~r~~~~ , to clayey silt and fine 

·35,7 to 36.3 feet, gray, fine to medium sand, 
trace silt. 

36,3 to 36,5 feet, gray, fine sand and silt. 
36,5 to 37.2 feet, gray, fine to medium sand, 

little coarse sand, trace fine gravel and 
silt. 

37,2 to 38. 3 feet, 9ray, fine to coarse sand, 
trace silt and fine gravel. 

38,3 to 38, 5 feet, driller notes hard drilling. 
38.5 to. 38, 7 feet, gray fine to medium sand, 

little silt. 
38.7 to 39 .0 feet, gray, fine sand and silt. 
39.0 feet, dark gray, clayey silt and fine 

to medium sand, trace coarse sand and 
fine gravel. 

43,5 feet, lfght gray, clayey silt, some 
fine to medi1.111 sand, trace coarse sand 
and fine grave 1 • 

52,5 to 54,0 feet, gray, fine to coarse sand, 
trace silt and fine gravel. 

54,0 feet, gray, clayey silt, some fine to 
medium sand·, trace coarse sand and fine 
gravel. · 

BORING COMPLETED AT 56,5 FEET OH 10/8/79 • 

. WATER LEVEL ENCOUNTERED AT 35. 7 FEET ON 
10/8/79. 

WATER LEVEL AT 6.2 FEET ON 10/11/79. 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-442 

LOG OF BORING OW-21 
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BORING OW-22 
SURFACE ELEVATION 665. 9 

~~Iii 
0 l! ~ =~ i" 

~I •>-i 
~I ca _, c;: 

;;ii !f SYMBOLS DESCRIPTIONS 

10 SS 
5 

0 ll SS 

5 i 

I 
I I I I 

28 SS 

20 28 SS 

25 59 SS 
68 SS 

30 48 SS 

35 llll'J'SS 

I 
40 160 SS 

45 

55 

60 

65 

-

-

IAc;Mf 
~·ss 

TWO PIEZOMETERS (011~22A AND 228) WERE INSTALLED 
IN BORE HOLE ON 10/9/79. OW-22A CONSISTED OF A 
2 INCH PVC PIPE WITH A 2 FOOT PRE-SLOTTED SECTION 
ATIACHED TO A 7 FOOT PERFORATED LOWER SECTION WITH 
THE END OF THE LOWER SECTION PLUGGED WAS PLACED AT 
ELEVATION 621.4; GRANULAR FILL WAS PLACED FROM ELEVA
TION 621.4 TO 642.9; AND A BENTONITE SEAL FROM ELEVA
TION 642.9 TO 645.9. OW-228 CONSISTED OF A 2 INCH 
PVC PIPE WITH THE LOWER 7 FEET PERFORATED AND THE 
LOWER END PLUGGED WAS PLACED AT ELEVATION 645.9; 
GRANULAR FILL WAS PLACED FROM ELEVATION 645.9 TO 
660.4; BENTONITE SEAL FROM ELEVATION 660.4 TO 663.9; 
ANO GROUT FROM ELEVATION 663.9 TO 665.9; 

ML 

,\_ 

c 

WISCONSINAN TILL (OUTWASH DEPOSIT) 

Brown, fine to tnedi1.111 sand, trace silt, 

Brown, fine to coarse sand, trace silt, 
1 ittle fine gravel. 

14.5 feet, some fine to coarse gravel. 

ILLINOIAN TILL 
Brown, clayey silt to silty clay, some 

fi!'I! to coarse sand, trace silt 
24.5 to 34.0 feet, driller noted hard 

(till) and soft (sand) seams , 
24,5 to 25.0 feet, gray, fine to coarse 

sand, trace fine gravel and silt. 
25.0 to 25.8 feet, gray, clayey silt, 

some fine to coarse sand, trace fine 
gravel. 

25,8 to 27.0 feet, gray, fine to coarse 
sand, trace silt. 

645.9 

ML 27.0 feet, gray, clayey silt, some fine to 
medium sand, trace fine gravel, 1 inch 
fine to coarse sand seams noted. 

28.3 feet, 8 inch cobble noted. 
29.0 to 30.0 feet, gray, fine to medium 

sand, trace silt, clayey silt layers noted . 
30.0 feet, gray, clayey silt, some fine to 

coarse sand, trace fine gravel. 
33.0 to 34.0 feet, driller noted sand seam, 
34.5 feet, 1 inch fine to coarse sand and 

silt seam noted. 

BORING COMPLETED AT 45. 5 FEET ON 10/9/79. 

WATER LEVELS ENCOUNTERED AT 13. 5 FEET AND 
24. 5 FEET ON 10/9/79. 

WATER LEVEL AT 11.0 AND 6. 2 FEET ON 10/11/79. 

CLINTON POWER STAT I.ON 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-443 

LOG OF BORING OW-22 
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PIEZOMETER INSTALLED ON 10/10/79. A 2 INCH 
PVC PIPE WITH A 2-FOOT PRE-SLOTTED SECTION 
ATTACHED .TO A 7 FOOT PERFORATED LOWER SECTION 
WITH THE END PLUGG£D WAS PLACED AT ELEVATION 
620.0; GRANULAR FILL WAS PLACED FROM .ELEVATION 
620 .0 TO 649.5; BOOONITE SEAL FROM ELEVATION 
649 . 5 TO 651.5; AND GROUT FROM ELEVATION 651-5 
TO 654.5. 

BORING OW-23 ~-- ... 
SURFACE ELEVATION 654 . 5 ti ::: 

~~ 
SYMBOLS 

ML 

_J 

DESCRIPTIONS "' 
FILL (TY.PE A) 

Brown, silty clay, little fine to medium 
sand, trace fine gravel and coarse sand. 

8. 5 feet, grades to brown and gray. 

13. 5 feet, grades to gray. 

ILLI NO IAN TILL 

Gray, fine to coarse sand and fine gravel, 
coarse ·gravel noted, trace silt. 

19. 5 feet, rock wedged in split spoon. 
19. 5 to 22 . 5 feet, driller notes 2 to 6 

inch sand seams . 
Dark gray, clayey silt, some fine to 

medium sand, trace coarse sand and 
fine gravel. 

30. 2 feet, coarse gravel in split spoon 
tip. 

BORING COMPLETED AT 35. 0 FEET ON 10/10/79 . 

WATER LEVEL ENCOUNTERED AT 17 .0 FEET ON 
10/10/79. 

WATER LEVEL AT 3.9 FEET AFTER APPROXIMATELY 
10 MINUTES 

llAT-£R LEVEL AT 1.0 FOOT ON 10/11/79 . 

637 . 5 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2. 5-444 

LOG OF BORING OW-23 
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PIEZOMETER INSTALLED OH 10/11/79. A 2 INCH 
PVC PIPE WITH THE LOWER 13. 5 FEET PERFORATED 
AND THE LOWER END PLUGGED WAS PLACED AT ELEVA
TION 620. 9; GRANULAR FILL WAS PLACED FROM 
ELEVATION 620.9 TO 649.9; BENTONITE SEAL FROM 
ELEVATION 649.9 TO 651.9 ; ANO GROUT FROM 
ELEVATION 651.9 TO 654.9. 

BORING OW-24 
SURFACE ELEVATION 654. 9 

SYMBOLS DESCRIPTIONS 

FILL (TYPE A) 

Gray, silty clay, little fine to medium 
sand, trace coarse sand and fine gravel, 

8.5 feet, grades to brown. 

13.5 feet, pockets of organics noted 1n tip 
of spoon. 

ILLINOIAN TILL 643.4 

Gray, clayey silt, some fine to medium sand, 
trace coarse sand and fine gravel. 

19.5 feet, gravel noted in spoon, 
20.5 to 22.0 feet, gray, fine to medium sand, 

coarse sand seams noted, trace silt. 
22.0 to 22.3 feet, gray, silt. 
22.3 to 22,9 feet, gray, clayey silt, some 

fine to inedh111 sand, trace coarse sand 
and fine gravel. 

22.9 to 23.1 feet, driller noted sand lense. 
24.~a~~. 2:r~c!e:f ft ~ray, fine to coarse 

29.0 to 29.3 feet, gray, fine to coarse sand, 
ML ~M. fine gravel, trace ~oarse gr:avel and 

29,3 to 29.4 feet, gray, clayey silt, some 
fine to coarse sand, trace fine gravel. 

29.4 to 29.6 feet, gray, silt. 
29,6 to 30.0 feet, gray, clayey silt, some 

ff ne to 111edf u:i sand. 
30.0 to 30.1 feet, 9ray, fine to coarse sand, 

trace silt and fme gravel. 
30. l feet, gray, clayey silt, some fine to 

coarse sand, trace fine gravel. 

BORING COMPLETED AT 34.5 FEET ON 10/11/79. 

WATER LEVEL ENCOUNTERED AT 20. 5 FEET. WATER 
LEVEL AT 2.4 FEET AFTER APPROXIMATELY 30 
MINUTES ANO AT 3. 2 FEET ABOVE GROUllO SUR
FACE AFTER APPROXIMATELY 4. 5 HOURS. 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2. 5-445 

LOG OF BORING OW-24 
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PIEZOMETER INSTALLED ON 10/2/79. A 2 INCH 
PVC PIPE WITH A 4 FOOT WIRE-WOUND SCREENED 
SECTION ATTACHED 10 FEET ABOVE THE BOTTOM 
AND THE LOWER END OF THE PIPE PLUGGED WAS 
PLACED AT ELEVATION 614,hJiAANULAR BACK
FILL WAS PLACED FROM ELEVAl'ION 614. 7 TO 
655.2; BENTONITE SEAL FROM aEVATION. 655.2 
TO 657. 2; ANO GROUT FROM ELEVATION 657. 2 
TO 658.2. 

BORING RW-1 
SURFACE ELEVATION 6 58 . 2 

SYMBOLS DESCRIPTIONS 

SLOPEWASH 
Brown, fine sand and silt, very loose, 

dry. 

~~ 
;:: "' 
<' "' > ... 
"'_, 
w 

FILL (TYPE A) 656 . 7 
Gray, silty clay, soone fine to coarse 

sand, trace fine gravel. 

12.5 feet, 4 inch cobble noted . 
13. 5 feet, grades to brown. 

18. 5 feet, grades to gray. 

ILLINOIAN TILL 636 . 7 
Gray, .clayey silt and fine to medium 

sand, trace coarse sand and fine 
gravel. 

Gray, fine to mediUll sand, little coarse 
sand, trace s i1 t . 

25.0 to 25.4 feet, gray fine to coarse 
sand, trace silt. 

ML 25.4 feet, 4 inch, silt and fine sand 
seam. 

25. 7 feet, 4 inch sea111 of gray clayey si 1t 
and fine to inediin sand , trace fine gravel . 

26.0 fe.et, 2 inch seam of gray, fine sand, 
some silt. 

26.2 feet. cobble noted. 
Gray, clayey silt, some fine to medium sand, 

trace fine gravel and coarse sand. 
34.0 feet, cobble noted . 

BORING COMPLITTD AT 44.0 FEET 

ON 10/1/79 . 

WATER LEVEL ENCOUKTERED AT 24.0 FEET ON 10/1/79. 

WATER LEVEL AT 1. 3 FEET ABOVE GROUND SURFACE 

ON 10/11/79. 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-446 

LOG OF BORING RW-1 
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PIEZOMETER INSTALLED ON 10/2/79. A 2 INCH 
PVC PIPE WITU ,\ 4 FOOT WIRE-WOUND SCREENED 
SECTION ATIACHEO lo FEET ABOVE THE BOTI<»I 
ANO THE LOWER ENO OF THE PIPE PLUGGED AT 
ELEVATION 613.4; GRANULAR BACKFILL WAS 
PLACED FROM ELEVATION 613.4 TO 653.9; 
BENTONITE SEAL FROM ELEVATION 653.9 TO 
655.9; AND GROUT FROM ELEVATION 655.9 TO 
656.9. 

BORING RW-2 
SURFACE ELEVATION 656.9 

Z-
Q .... ....... 
ct ... 

~~ _, 
SYMBOLS DESCRIPTK>NS 

w 

.. . 

FILL (TYPE A) 

Gray, silty clay, some fine to coarse 
sand, trace fine grave 1. 

Brown, clayey silt and fine to medium 
ML sand, trace coarse sand and fine graveL 

18.0 feet, 2 inches of coarse gravel ncted . 
1B.5 feet, grades to gray. 
20 -0 feet, driller notes easy drilling. 
TLLl!IOIAN TILL 635.4 

ML light oray, clal'~Y silt and fine to coarse 
sand, trace flne gravel • 

~~:~ J~~t: ~r!~c~ia~arg1J3l&I; ~g~S~trace si 1 t. 
23.3 feet, gray fine sand and silt. 
23.7 feet, 1 inch seam, gray, fine to medium 

23 .~a~~t. gray fine sand and silt" 
24.0 feet, gray clayey silt and fine to 

medium sand, trace coarse sand and fine 
gravel 

28.5 feet, dark gray, clayey sflt, some 
ML fine to medium sand, trace coarse sand 

and ffne gravel. 

BORING COMPLETED AT 44. 8 FEET. 
Oii 10/2/79. . 
WATER LEVEL ENCOUNTERED AT 22. 3 FEET ON 
10/2/79. 
WATER LEVEL AT .2.4 FEET ABOVE GROUND 
SURFACE ON 10/11/79. 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-447 

LOG OF BORING RW-2 
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PIEZOMETER INSTALLED ON 10/3/79. A 2 lllCH 

101 SS 

172 SS 

125 SS 

141 SS 

PVC PIPE WITH A 4 FOOT WIRE-WOUND SCREENED 
SECTION ATTACHED 10 FEET ABOVE THE BOTTOM 
AND THE LOWER END OF THE PIPE PLUGGED WAS 
PLACED AT ELEVATION 612.3.; GRANULAR BACKFILL 
WAS PLACED FROM ELEVATION 612.3 TO 652.8; 
BENTONITE SEAL FROM ELEVATION 652.8 TO 654.8; 
AND GROUT FROM ELEVATION 654.8 TO 655.8. 

BORING RW-3 
SURFACE ELEVATION 655.8 

SYMB~O~L~S"T"-________ oe:_sc.._R_IP_T_ION __ s ________ __ 

ML Dark gray, clayey silt to silt. 
CL 

\SM 

\
; 
SM 

\ 

ML 

8.5 feet, brown, silty clay mixed with 
dark gray, clayey silt. 

Gray, silty clay, some fine to medium 
sand, trace coarse sand and fine 
gravel. 

Brown, clayey fine to medium sand, trace 
coarse sand. 

ILLINOIAN TILL 637 .0 
Gray, fine to medium sand and clayey 

silt. 
19.8 feet, gray, clayey silt, some fine 

to medium sand, trace coarse sand and 
fine grave 1. 

21.0 to 21.3 feet, fine to coarse gravel 
noted by drill er. 

21.3 feet, gray, fine sand and silt. 
22.0 feet, gray, fine to medium sand, 

1 ittle silt. 
22.5 feet, gray, fine sand and silt. 
22. 7 feet gray, fine to medium sand and 

silt, fittle coarse sand, trace fine gravel. 
23.9 feet, gray, fine to medium sand\ little 

coarse sand~, trace fine gravel ana silt. 
24.5 feet, gray, fine sand and silt. 
24.8 feet, gray, clayey silt, some fine to 

medium sand, trace fine gravel and coarse 
sand. 

32. O feet, dr1l l er noted 6 inch sand seam. 

BORING COMPLETED AT 45.0 FEET ON 10/3/79. 
WATER LEVEL ENCOUNTERED AT 21.0 FEET ON 
10/3/7g. 
WATER LEVEL Al 2 .8 FEET ABOVE SURFACE ON 
10/11/79. 

CLINTON POWER STATION 
UPDATED SAF'ETY ANALYSIS REPORT 

FIGURE 2. 5-448 

LOG OF BORING RW-3 
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,IEZOMETER INSTALLED ON 10/4/79 . A 2 INCH 
PVC PIPE WITH A 4 FOOT WIRE- WOUND SCREENED 
SECTION ATTACHED 10 FEET ABOVE THE BOTT()! 
AND THE LOWER END OF THE PIPE PLUGGED WAS 
PLACED AT ELEVATION 616.4; GRANULAR BACK
FILL WAS PLACED FROM ELEVATION 616.4 TO 
656 .9; BENTONITE SEAL FROM ELEVATION 65B.9 
TO 65B. 9 ; ANO GROUT FROM ELEVATION 658. 9 
TO 659.9. 

BORING RW-4 
SURFACE ELEVATION 659 . 9 

ML 

SM 

ML 

DESCRIPTIONS 

Gray, silty clay, some fine to medium 
sand , t race fine gravel and coarse 
sand. 

9.8 feet , sandy seam noted . 

14.0 feet, grades to brown. 

18. 5 feet, grades to gray . 
!LLINOIAN TILL 640 .4 

24.5 feet, coarse gravel fragment noted . 
26 .0 feet, driller 110tes easier drilling . 
27.0 feet, gray, silt and fine sand . 
27 . 5 feeti gray, fine to coarse sand , 

trace Tine gravel and silt. 
28 .0 feet, gray. clayey silt and fine to 

coarse sand, trace fine gravel. 

33 . ~o!~h~~~·t~!~~eM~l~ra~gf fine to 

36 .0 feet, 6 inch sand seJm noted .by driller . 

BORING COMPLETED AT 44.0 FEET ON 10/4/79 . 

WATER LEVEL ENCOUNTERED AT 26 .0 FEET ON 
10/4/79 . 

WATER LEVEL AT 0 .4 FEET ON 10/11 /79. 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-449 

LOG OF BORING RW-4 
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PIEZOMETER INSTALLED ON 10/5/79. A 2 INCH 
PVC PIPE WITH A 4 FOOT WIRE-WOUND SCREENED 
SECTION ATTACHED 10 FEET ABOVE THE BOTTOM 
AND THE LOWER ENO OF THE PI PE PLUGGED WAS 
PLACED AT ELEVATION 619.3 ; GRANULAR BAC K
FILL WAS PLACED FROM ELEVATIOK 619 . 3 TO 
659. 8; BENTON I TE SEAL FROM ELEVATION 659. 8 
TO 661.8; AND GROUT FROM ELEVATION 661.8 
TO 662.8. 

BORING RW-5 Z-
0 I
;: w 
4W 
> ... SURFACE ELEVATION 66 2. 8 
"".J 

DESCRIPTIONS 

Fill (TYPE A) 

Gray and brown, silty clay , some fine 
to medium sand, trace coarse sand 
and fine grave 1. 

17.0 feet, driller noted easy drilling. 

w 

ML ILLINOIAN TILL 641. 3 

SM 

ML 

Light gray, clayey silt to silty clay, 
some fine to coarse sand, trace 
fine gravel . 

28.0 feet, gray, fine to medium sand, 
trace silt, driller noted gravel 
just above sample. 

29.0 to 29 . 2 feet, gray, s i lt and fine sand . 
29.2 to 30.3 feet, gray, fine to medium sand, 

trace silt. 
30.3 to 30 .8 feet, gray, fine to coarse sand 

trace silt. 
30.8 feet, gray, clayey silt, some fine to 

coarse sand, trace fine gravel. 
33.5 feet, grades to trace coarse sand and 

fine gravel. 

BORING COMPLETED AT 44.1 FEET ON 10/5/79 . 

WATER LEVEL £NCOUKT£RED AT 28 .0 FEET ON 
10/5/79. 

WATER LEVEL AT 3.2 FEET ON 10/11/79. 

CLINTON POWER STATION 
UPDATED SA rETY ANALYSIS REPORT 

FIGURE 2.5-450 

LOG OF BORING RW-5 



-

-

,_ 

0 
0 

0 ·--
0 
c 

-
_r 

--
---

--
.... 

IU\NK n. 8fP mlTR 
us .a - U.9 .1 3 
lZQ.Q - lZ0-9 D 
lZl.O - lU.9 77 
ltt.o - lU.9 120 
lD.Q - lD.I 172 
1Z4.0 - 1Z4.9 221 
iis.o - u:s.9 230 

lZS.Q - lZIJ.9 zoo 
in.a - iz1.9 180 
lD.O - lZB-9 13 6 
lU.O - lU.9 8"1 

130.Q - l'0-9 ~ 
i:n .o - l'l .9 a 
ix.a - 1lz~1 & 

1".o - l"·' l 
1:54.0 - 1:54.9 1 
1'5-0 - 135-9 l 
1:ss.a - 1:ss.s 3 
137.Q - 1'7-9 1 
1'9-0 - 1:58.9 1 
139.0 - l':SS.9 l 

Te'TftL we. er DftTR = 152~ 
RVURSE VRLU!: : u:s. '1 

11 
~oo.oo 

I . I 

110.00 120.00 130.00 140.00 
DRY DENSITY CPCFJ 

150-00 

CLINTBN STRTIBN IN-PLACE TEST 
SUBMERGED DAN 

ELEVATI0N FRBN 645.0 TB 673.99 

CLINTON POWER STA-TION 

UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-451 

UHS DAt1 TYPE A COHESIVE FILL 
DISTRIBUTION OF DRY DENSITY 
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CLINTON POWER STATION 
UPDATED SAF'ETY ANALYSIS REPORT 

FIGURE 2.5-452 

UHS DAM TYPE A COHESIVE FILL 
DISTRIBUTION OF MOISTURE CONTENT 
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UHS DAM TYPE A COHESIVE FILL 
DISTRIBUTION OF PERCENT COMPACTION 
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UPDATED SAFE TY ANALYSIS REPORT 
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UHS BAFFLE DIKE TYPE A COHESIVE 
FILL DISTRIBUTION OF DRY DENSITY 



Q--~~~~=""",..._~-,.,,,,.---,,,..,....,,,~,...--~~~~~=--~---:-::-::=-==::""""1 
tn RAM Me • l!lf' Dt\TI\ RA ND - ftF Dt\TA 

0 
0 
' . 

1-0 
z:~ 
LL.Jo 
Ut'I 
~ 
w 
a.. 

0 
0 

0 -
Cl 
0 

95.oo 

15.0 - 15.2 1 10-9 - 11-0 us 
s.s - s.s l. u.1 - 11.s 1qo 
15 .IS - & .9 l 11-4 - 11-fS I H 
S.9 - 7.1 l U.7 - 11•9 l?I 
1.2 - 7.4 1 u~.a - i2.2 um 
7.S - 7.7 7 U~.s - 12.S to+ 
7.1 - 9.0 12 U!.15 - 12.9 73 
9.1 - 9.3 £4 U!.9 - 13.1 41 
8-4 - 9.15 Z8 13-2 - 13·4 1'2. 
9.7 - 9.9 SIS ll.5 - 13.7 & 
9.0 - 9.Z ~t 13.1 - 14•0 & 
'·' - 9.S 102 14.1 - 14·' a 
9.S - 9.9 I l'Z l4o4 - }.4.6 t 
•·• - ia.1 1+s 14.7 - 14-• 1 

10.2 - 10-4 !80 
10 .s - 10. 7 118 TWTRL N9. ISi'" DftTA : 20~4 

AVDAOE VfU.U~ : 1a.1 

a.oo 11.00 14.00 i1.oo 
N0ISTURE C0NTENT Cf.) 

CLINTBN STATIBN IN-PLACE TEST 
BAFFLE DIKE 

ELEVATIBN FRBN 649.0 TB 699.99 

20.00 

CLINTON POWER STATION 
UPDATED SAF'ETY ANALYSIS REPORT 

FIGURE 2.5-455 

UHS BAFFLE DIKE TYPE A 
COHESIVE FILL DISTRIBUTION 

OF MOISTURE CONTENT 
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UHS BAFFLE DIKE TYPE A 
COHESIVE FILL DISTRIBUTION 

OF PERCENT COMPACTION 
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UHS BAFFLE DIKE SOIL CEMENT 
SLOPE PROTECTION DISTRIBUTION 

OF DRY DENSITY 
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UHS BAFFLE DIKE SOIL CEMENT 
SLOPE PROTECTION DISTRIBUTION 

OF MOISTURE CONTENT 
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UHS BAFFLE DIKE SOIL CEMENT 
SLOPE PROTECTION DISTRIBUTION 

OF PERCENT COMPACTION 
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UHS DAM SOIL CEMENT SLOPE 
PROTECTION DISTRIBUTION 

OF DRY DENSITY 
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UHS DAM SOIL CEMENT SLOPE 
PROTECTION DISTRIBUTION 

OF MOISTURE CONTENT 
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UHS DAM SOIL CEMENT SLOPE 
PROTECTION DISTRIBUTION 

OF PERCENT COMPACTION 
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MAIN PLANT GRANULAR BACKFILL -
DISTRIBUTION OF DRY DENSITY 
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DISTRIBUTION OF RELATIVE DENSITY 
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EAST-WEST RUN 

SSWS INTAKE PIPE 

0 100 

lw+ - ww! HORIZONTAL 
SCALE IN FEET 

L - 3° 
VERTICAL 

SCALE IN FEET 

P-47 

I, 1-A 

ML 

REVISION 9 
JANUARY 2001 

NORTH -SOUTH RUN TO 
MAIN PLANT 

I!' 

CLINTON POWER STATION 
U'°ATID IAl'ITY ANALYlll lll'ORT 

FlGURE 2.5-486 

GEOLOGIC PROFILE ALONG~ 
PIPELINE - SCREENHOUSE 

TO MAIN PLANT 



740 

720 

700 

680 

660 

640 

620 

P-13 

PIPELINE MATCH LINE AT 
SECTION C-C 

H-30 

0 
i.. -HORIZONTAL 
SCALE IN FEET 

ML-SM 

SP 

0 20 

VERTICAL 
SCALE IN FEET 

SEE NOTES ON FIGURE 2.5-486 
FOR REFERENCE FIGURES. 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2:5-487 

GEOLOGIC PROFILE ALONG SSWS 
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Figure 2. 5-496 
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SSWS DISCHARGE PIPELINE 
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BORING BH-1 z~ 

'J:- .. SHEAll STllENGTI! ATTERBERG .. 8"' 0 I-

- tt oo:: TlllAXIAL LIMITS wlf- li .. u .... ~ :::l 
~~ ..... ~ ..,.c:#••U 

~~e ~=~ ...J 

t; >- OMPllESSION -- 0 0 ::!!: ,..!:; ~D .. ~~ SURFACE ELEVATION 690.3 ft. ai~ t 'O' ,~o ""8 ... ~ .. ~ 0"3 ~ 
.... U)~ )( ,,..05 ~!!! ...J <( .J 

>- ., ... - 4-ld r: ... ....... :_, oof ~ ~ ~~~ 
au 

!!.' m"' SYMBOLS DESCRIPTIONS 
... 

0 "'"' TOP OF OUTWASH 

1500< 
6 SS SM Brown, · sandy silt, some fine gravel 

19J< ·large boulder noticed at 4.0' 
2(45 

5 44 SS 

MA 131> Q9$ 17 SS 
.. 

10 30 SS -some thin sand seams 

lQD 12. 
27 SS -mottled 

MA 7-.. l .- l<<e. 100 OP OF ILLINOIAN TILL 676.3 
15 5"SS HL Gray1 silt, sooie fine sand, trace fine 

8D 131 52 SS 
gravel 

20 94 SS Gray, silt, trace fine to coarse sand, 
trace fine gravel 

25 

30 
Boring completed at 20.. feet 
on 4-1-75 

Water level not recorded. 
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FIGURE A2.5-3 

LOG OF BORING BH-1 
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BORING BH-2 ~;:-::i::~ SHEAR STRENGTH ATTERBERG :::> ... .... 0"' 1-1- LIMITS 
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u uJ ~::: 

~~ 
ca:: TRIAXIAL ~-... , ~ ~;~ ""'' ... ...J 
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~t ... ~ ... 

~ CT3 ~ 
.., .... )( '""o~ ""'8 ...J .. ..J 

.... Cl) 

~~ 
.. - ... o~ ~: ... m"' w "'_, i(~!i! "" I!! SYMBOLS DESCRIPTIONS 

0 "'"" ·..i pal • 

~CL Orange-brown to light brown, silty clay, 

11 SS some organics, trace fine sand. 

5 11 SS -SM Medium brown, silty fine to medium sand, 
4 SS some coarse sand, trace fine gravel 

10 20 SS ..... ~ TOP OF OIITWASH 679.9 

;.:: SM 
Medium brown, silty1 fine to coarse sand, 

35 SS 

{~~: 
trace fine gravel. 

15 27 SS 

23 SS ... 
·.:: 

20 24 SS ... ...... TOP OF ILLINOIAN TILL 668.9 

25 SS 
ttrr ........ Mottled orange-brown, fine sandy clayey 

It 
i~!~t iI~~eg~~~~Y~ to coarse sand, 

25 37 SS M<>dium arav, fine sandy silt, trace 
organics. 

38 SS 
L 

Medium gray, fine sandy clayey silt, 

[ trace medium to coarse sand, trace 

30 
gravel seams .1 feet thick of silty 
fine sand. 

ML Medium gray, fine sandy clayey silt, 
trace medium to coarse sand, trace 

35 fine gravel. 

40 

Boring completed at 27.5 feet 
on 3-26-75. 

45 Water level at 17. feet. 

50 

55 

60 

65 

70 

75 

CLINTON POWER STATION 
UPDATED SAF'ETY ANALYSIS REPORT 

FIGURE A2.5-4 

LOG OF BORING BH-2 



"' I-z 
BORING BH-3 z~ 

:c- SHEAR STRENGTH ATTERBERG :J 

lit "' 
IL 0"' 

0 I-

oa:: TRIA~IAL 
LIMITS .. ~ ~ ..... ~ (.).., ~~ 

~~ 
........ cc>- J 
I- I- :c OMPRESS!al -- ~~ I >-"ff!. -'=>• .. ~ ~!~ ~~ SURFACE ELEVATION 700.6 Ft. ~~ 
.. ~J: 

....... - .... .. .. 8 
"' "' ~ 0"3 ~ 

CIJt- )( "-o~ l!i! J <( J 
I- .. 

~~ 
..- ... r:N 

"'_, 11'20 :llu Ill"' 
.., 

0 "'"' oaf 1-z !!/ SYMBOLS DESCRIPTIONS 

200°' 19.2 26.7 24.2 
8 SS ~ CL Mottled brown to light brown, fine 

llOO' 28A 94 
sandy clay, some silt. 

5 ll SS 

~!A 3000' l 7J) 37.3 
11 SS 

TR~d~lsgu~~~. silty fine SM sand, some 693.l 

10 
4 SS medium sand. 

SH 
-some medium to coarse sand, trace 

4 SS fine gravel. 
MA 3<l5 156 ;o 

2200' 13.3 Hli' 14.5 123 
-some fine to coarse gravel. 

15 19 SS ~ CL 
Medium dark brown, fine sandy clay, 

MA 6370 l li> 12 61.3 100 SS 
:.Sw 

some silt, trace medium to coarse 

14.5 sand, trace gravel. 

20 163 SS : :••: S
0

M Medium dark brown, silty fine to coarse 

··· ·· Sf 
sand, trace fine gravel, ..... Medium dark brown, silty fine to 

1700- 14.l. 121 37 SS iitti SM medium sand . 
HU I I "ML Medium dark brown, fine sandy silt, 

25 129 SS 

1~ 
some clay, trace medium to coarse 
sand, trace fine fravel. 

117 SS Medium dark brown s 1 ty fine to coarse 
sand, trace fine gravel. 

30 MA 
1 , , , , c• 192 SS : : :::""""'" Medium dark brown, fine sandy silt~ some 

:::::~ 
clay., t~ace medium to coarse san . 

22.9 
Medium dark brown, s ilty fine to coarse 

96 SS sand, trace fine fravel. 
SP Me<Jium dark brown, ine sand, some silt, 

35 98 SS trace medium to coarse sand. 
.. .. 

67 SS . ... SP Medium brown, fine to medium sand • . ... 

41 SS ... .. Medium brown, fine t o medium sand, 
40 . . .. 

trace coarse sand. 

19.3 54 SS Reddish brown, fine to medium sand, 

~· 
ni 68 SS 

.. . . some silt, trace coarse sand. 
45 .. 

206 
91 SS .. . . .. .. . .,______ TOP OF ILLINOlAN TILL 652. l 

50 162 SS ML Medium gray, fine sandy silt, some 

206 SS 
clay, trace fine gravel. 

55 
, .......... ,, 

'~a 173 SS 
Boring completed at 55.0 feet 
on 4-2-75. 

60 Water level at 11. feet. 

65 

7r 

-

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE A2.5-5 

LOG OF BORING BH-3 



(/) 

I-
z 

BORING BH-4 
z_ 

~[ 
... SHEAR STRENGTH ATTERBERG ... 5 (/) 0 I-

Ii: acr TRIAXIAL Ulf(--0 
LIMITS ... ~ 1i'. 

.. u ... i= ... 

... ., ...... ~~s ~;~ 
_, 

694.0 Ft. 
<( w 

o~ 
t; ,...:i:: COMPllESSION -- ~~ '>-cf! 

,. 
~;nw ~~ SURFACE ELEVATION Gi ~ 

... ~~ - ..... ,. ... ~"'8 
~ CT3 l- .,,.. )( '"'Olj ~!! 

_, <( 
_, 

I- UJ ~ ~~ ~g~ ~u 
r:N al (/) w 

0 °'"' 'Olf Plf 1 ~ SYMBOLS DESCRIPTIONS 

11 SS ;:~ CL Medium brown, silty clay, some fine sand. 

1600* 22 ,( 105 
1300* 18. 8 26.1 25. 102 10 SS Mottled light brown to medium dark brown, 

5 
l6. 

clayey silt. some fine to medium sand. 
MA l6. TOP OF OUTWASH 

4 SS .... SW Reddish brown, silty, fine to medium sand, 686. 5 

10 SA 119 12 2 SS .":"• isome coarse sand, trace fine gravel. 

l/l8"SS :.:·::. 
SM 

... 
15 

SA 27 ,l ~4. l/l8"SS :•:::• TOP OF ILLINOIAN TILL 677 .o 

19 SS M,L Medium brown,silt, some clay, trac;:e 

14. CL medium to coarse sand, trace fine 

20 !.<On 1' h 1 " 1 '~ 56 SS gravel. 

11.5 
137 SS 

25 
9360 9/3 143 94 SS 

ML Medium gray, silt, some clay, somt 
70 SS medium to coarse sandt trace 

30 
fine gravel. 

35 

40 

45 
Boring completed at 27.5 feet 
on 3-3-75. 
Water level not recorded. 

50 

55 

60 

65 

70 

n> 

CLINTON POWER STATION 
UPDATED S Af'ETY ANALYSIS REPORT 

FIGURE A2.5-6 

LOG OF BORING BH-4 



II) 

I-
z ·~~ 

~~ 
... SHEAll STREN6TH ATTERBER6 ... 5.,, BORING BH-5 

co: TRlAXIAL ...,..,.., 
LIMITS ..-;. u .. 0 LIJ ~~ 

"'"'I 3~~ 
... ~=~ ...J 

Iii"" COMPRESSION -- 0 0 :::e ... 
~~ 

SURFACE ELEVATION 691.8 G;~ 
t;O:: 1>-0 

....... ,_ ... i!8 ... h 
__ ,,_ 

~ 0-3 :t ......... ~ i..05 ~i 
...J 

.......... ~ ~ i~i :l'u LN men LIJ 

0 "' ... :,_. n1f S ~ SYMBOLS DESCRIPTIONS 

330 1\\6 273 '4.l 02 14 SS ~CL Medium to light b>:own, silty clay, 

MA ''"' 17~ 

some fine sand. 

5 
9 SS TOP OF OUTWASH 687,8 ... SW 

SA ~w 11.'l 4 SS .:.::: 
.:::t SH Reddish-brown, fine to coarse sand, 

3 SS 
... little fine gravel, trace silt, 

10 ~_:_:·: 

HA >11+ 03 26,(J 2 SS 

~ 
ML 

15 HA ~31+ 07 4&3 4 SS SH Reddish-brown, silt and fine to 
coarse sand • 

4 SS ... \_ 

20 SA 4P 7/, 21 SS ~~:~:~ SW Reddish-brown, fine to coarse sand, 
trace silt, trace fine to medium 

14 SS gravel , 

25 
SA 6,5 5.\ 21 SS 

.:.:·=-~ 

.=.:·=-: 
38 SS 1-=:··: 

30 SA /,? 'V 51 SS 

:lli; 60 SS •grades gray 

35 
SA 5fj fl.I 48 SS 

:0.i 
-grades light brown 

47 SS 

40 34 SS ....... -grades medium brown 

~5oo.'t 106 lQO 9S 162 SS ::·::· TOP OF ILLINOIAN TILL 651.B 

45 
v.cno$ n? 1 ~~ 153 SS Ill ML Medium gray, silt, some fine to coarse 

6" sand, some clay, trace fine gravel. 

50 
Boring completed at 44.0 feet 
on 4-1-75. 

55 
Wate>: level not recorded. 

60 

65 

70 

75 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE A2.5-7 

LOG OF BORING BH-5 
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:i: 

li: 
w 
0 

oa: ~ "' ~~; 
.._fl)~"" 
~~~ 

0 "' 

5 

0 

5 ~· 

20 

2 5 

30 

3 5 

40 

4 5 

5 0 

5 5 

6 0 

6 5 

70 

75 

SHEAR STRENGTM ATTERBERG 

TRIAXIAL _ ... LIMITS 

COMPRESSION -- u 0 ~ 
~a' ')-0 

~ 0"3 ~ 
t- VH- >< 

"'~ ~§~ 'Olf ••f • ft .J ,__ 

hnr'"* ,,, 1 <1 

660 

14l0 l'iJ 30.7 

300* 

,,,an 

"-
w~ l( 

a~s >-
;:a! >-!:: 

~~ »u 
:!l 

h07 nn 

tl3.5 105 

~li> 98 

13'iJ 
hoo 

Qt\ 11 •Q 

as 
'l'\ IP' 

w 
~:~ 

~-· "'~8 
~:N 

"" 

SS 

4 SS 

9 SS 

SS 

SS 

8 SS 

28 SS 

41 SS 

53 SS 

116 SS 

BORING BH-6 
SURFACE ELEVATION 685.0 Ft. 

SYMBOLS DESCRIPTIONS 
TOP OF SALT CREEK ALLUMIUH 
Grayish brown ~o brown mottled, silty 

c.1.ay, trace fine sand. 

Light grayish brown mottled, silty clay. 

TOP ,/JF ILLINOIAN TILL 
ML Gray, .silt, trace fine to coarse sand, 

trace fine gravel. 

Boring completed at 25.feet 
on 4-1-75. 
Water level at 6.5 feet. 

671.0 

669.0 

CLINTON POWER STATION 
UPDATED SAF'ETY ANALYSIS REPORT 

FIGURE A2. 5-8 

LOG OF BORING BH-6 



II) 

I-
z 

BORING BH-7 z~ 

:f "' 
SHEAR STllENGTM ATTEllBERG IL a"' Q~ 

Ii: o« TRIAXIAL LIMITS ,..,. 
~ 

.. uw !;t"' 
~~ 

........ -~· 
QOU· ;=~ .J 

t; I-~ !COMPRESSION -- u 0 ~ ~~~ >-
~-· ~~ SURFACE ELEVATION 681.8 Ft. ~~ t ~ I ).-0 >-I- ""'8 .. ~ .. ~ CT3 l-

t- cm->< ... 05 ~i! .J <I: 
_J 

I- "' ~ ~ ~2i 
r: ... "' "'.J '"" !!! m"' S1MBOLS DESCRIPTIONS 

0 "'"' '1111 Dlf 

TOP OF SALT CREEK ALLUVIUM 
13 SS CL Black, silty clay - topsoil. 

5 
l1onl\< Ion l1M. 

15 SS CL Mottled dark to light brown, silty 
clay, trace fine sand. 

l~ 3<l7 6 SS 

10 
7011' 31.3 3 SS 

TOP OF OUTWASH 66?.8 
17 SS 11·::: GW Mottled brownish orange to medium .... gray, ail ty, fine to coarse gravel 

.C• l>0n O? 
.... GM 

15 15 SS ... and fine to coarse sand. ... 
:~:-: Medium brown, fine to coarse gravel, 

43 SS .... Hf~~ fine to coarse sand, some .. .. . 
20 R7 105 SS 1ffi 

- TOP or ILLINOIAN TILL 663.3 
ML Medium gray, silt, some fine to coarse 

129 SS sand, trace fine gravel. 

25 

30 

35 
Boring completed at 22. 5 feet 
on 4-2-75. 
Water level at 4 feet. 

40 

45 

5: 

55 

60 

65 

70 

-

c 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE A2.5-9 

LOG OF BORING BH-7 



(I) 

I-
z 

BORING BH-8 5~ ~t SHEAR STRENGTH ATTERBERG :::l 

"' IL 0"' 
ca: TRIAXIAL u.e<W..ro 

LIMITS .. ~ li' ~~~ 
(.) w ~ t!l ~~ ~~; oc>- .J 

icOMPRESSION -- <d.'tft I >"?ft ~~~ ~)~ ~a· ~~ SURFACE ELEVATION 681.7 Ft. ~~ c_ 
"'~"' t; .... - .... "'"8 
~ 0"3 l- ~t:~ lt-61j .J ~ .J 

I-""~ ~~ ~~§1 "" o!! ~: ... Ill (I) w 
o· "'"' , ... •d • !!! SYMBOLS DESCRIPTIONS 

CL 
TOP OF SALT CREEK ALLUVIUM 

8 SS Mottled grayish black to brown, silty 

'~on* 11" ??Q. l?7t. 1 ni 

clay, trace fine sand. 
5 3 SS 

- fine sand. 
I 

l~ 9.5 28.l. 2 SS ~ T~~o1if'o~~1~Htrace ..... ..... 
~ig=: fl~~ i~0~6a~~~e s:~!i;· some 

673,7 
4 SS 

..... SP 10 ..... ..... s}.i ..... ..... gravel, trace silt • ..... 
MA 12Ji 9.7 19 SS :::· 

15 30 SS ·:t'.~ GP Brown, fine to medium gravel. 

23 SS 
_ ... ..,. .. ·~ 

TOP OF ILLINOIAN TILL 663. 7 

nnn- ,, 1. I 
ML Gray silt, trace fine to coarse sand, 

20 33 SS trace fine gravel. 

106 13! 123 SS 

25 lL'l 13 100 SS 
2" 

30 Boring completed at 25. 
on 3-31-75. 

feet 

Water level at 3. feet, 

35 

40 

45 

50 

55 

60 

65 

70 

75 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE A2. 5-10 

LOG OF BORING BH-8 



"' .... 
z 

BORING 
z_ 

~~ 
ATTERBEAG ::::> BH-9 

"" 
SHEAR STRENGTli ... 0"' 

0 .... 

0 a: TRIAXIAL LIMITS 

~~s ~ ~~~ 
u w ;::: w 

"'""i 
_ .. , 

...J <I: w 
t; .... !COMPRESSION -- ~~ I )-'i! >- ~-Cl) ~~ SURFACE ELEVATION 682. l Ft. (;j~ o_ 
~ ·~::i ~a5 rrt E.,8 
~ <T3 :t 

., .... )( ...J <( ...J 

~~ 
... - ... o!I! r:N w 

"'.J ~~~ '"" ~ 
CD U> 

SYMBOLS DESCRIPTIONS 
0 a:"' '..r oof 

TOP OF SALT CREEK ALLUVIUM 
5 SS CL Blackish-to-brownish gray, silty clay, 

ML trace organics .. 
11000* 21.' 5 SS 

5 

2 SS 

10 MA 2'' 64' 2 SS 

I 
ML Brown, silt, some fine sauu, trace 

SS 
clay. 

2 

C• '"'· · QI 

:~: . 
TOP OF OUTWASH 

15 21 SS GP Brownish gray, fine to coarse gravel, 668.l 

:+••, ~ome fine to coarse sand. 
49 SS · TOP OF ILLINOIAN TILL 665.6 

1fl< 00 111 ., . ML Gray, clayey s~lt, trace fine to coarse 
20 52 SS sand, trace fine grav~l. 

lQt 154 SS 

25 13..: 132 133 SS 

30 

35 
Boring completed at 25. feet 
on 3-31-75. 

40 
Water leve l at 4. feet. 

45 

50 

55 

60 

65 

I 
70 

75 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE A2. 5-11 

LOG OF BORING BH-9 



.,, 

.... 
z 

BORING BH-10 z_ 
:i:- :::i 

SHEAR STRENGTH ATTERBEllG 

0 ~11 ~ 
0.,, 0 .... 

1-t;:; 0 TRIAXIAL LIMITS .. u "' ~ "' e; ... ., "' UflC0"" 0C0 ~~~ ...J "' "' au.. ...... COMPRESS!~ -- ~# . .,,..~ ~~: >- ~u;w. ~~ SURFACE ELEVATION 680.9 Ft. f:j~ - ::l 15 -., ... >- .... "'"'8 
~ 0'"3 ~ "' ... ~t:~ ~~§,~~ ...J < ..J 

.... Q. :3 ~ ~:N al.,, LIJ 

"' olf ir~~ SYMBOLS DESCRIPTIONS 
0 "' '91 o•f Q._ -' Ci 

9 SS~~ rgla2ki~ft~Io~~~5~~~kU~~~~. 

~ ~ CL silty clay, trace fine sand. 

5 
16. 5 23.3 25{. 106 3 SS ~ ~ 

2 SS~ 
10 

24.7 2 SS ML Gray, silt, some fine sand. 

4 SS SM Gray, silty fine sand. 
SA 2U> 34.9 TOP OF ILLINOIAN TILL 666.9 

15 16 SS ML Gray, sandy silt, some fine gravel. 

lQf> l31i 32 SS 

20 34 SS 

11.3 l3E 
70 SS 

25 

Boring completed at 22.5 feet 
on 3-31-75. 

30 
Water level at 3.5 feet. 

35 

40 

45 

50 

55 

60 

65 

70 

15 

CLINT 0 N POWER STATION 
UPDATED SAF'ETY ANALYSIS REPORT 

FIGURE A2.5-12 

LOG OF BORING BH-10 



"' ..... 
z 

BORING BH-11 Z-:z:- ATTERBERG ::> 

"' 
SHEAR STRENGTH IL 0 (/) 0 ..... .......... LIMITS 

~~i 
(.) UJ ~~ ~~ 

ocr TRIAXIAL U«OllflllllD ~ 
§!~ ...J ., "'"' SURFACE ELEVATIQN 685.5 Ft. I- I- :J: COMPRESSION -- ~~ •>-~ >- ~~ Gi ~ a_ 

:~~ ,_ .... 
~ <T3 ~ 

., .... .,,_ )( 
~o!'i ~~ 

~"'8 ...J <t ...J I- ., 

~~ ~~~ 2u 
~:N 

"' "' w W..J 
~ SYMBOLS DESCRIPTIONS 0 er"' . .., .. , . 

TOP OF SALT CREEK ALLUVIUM , "I CL Grayish brown to brown, silty clay, 
trace fine sand, trace organics. 

5 1/, I 'no 10? 1 1<; 6 SS 

22..5 4 SS CL Brown, silty clay, some fine to 

4 SS medium sand, trace fine. to medium 
10 ML gravel. 

15.; 17.6 26/J 4 SS 

15 <nn• ,,,. 111. 4 SS 
..... TOP OF OUTWASH 670.5 ..... SP Gray, fine to coarse sand, little silt, 22 SS ..... 

14.3 SM trace fine to medium gravel. 
20 43 SS \ __ TOP OF ILLINOIAN TILL 668.5 

ML Gray, clayey silt, trace fine to coarse 
99 SS sand, trace fine gravel. 

25 
57 SS 

119 SS 

30 

Boring completed at 27.5 feet 

35 
on 3-26-75. 

Water level not recorded. 

40 

45 

50 

55 

c 

60 

65 

70 

75 I I 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE A2.5-13 

LOG OF BORING BH-11 



5 l--~-4-~-4~--11--~+-~--l-~-4~--l-~l---1 

101--~-+-~-+~----1~~+-~-+-~-+~-+----1~--1 

20·1-~+-~-+~--+-~-+~---!~~1----+~+--1 

251--~-l-~+-~+-~+-~-+-~-+---'l--+---1 

3011--~-1-~+-~+-~-1-~-1-~-+-~l---+---1 

351--~-l-~+-~-l-~+-~+-~-l----l~+---1 

401--~-+-~-+~----l~~+-~-+-~-+~-+---1~--1 

451--~-l-~+--'-+-~+-~-+-~-+----ll--+---1 

5011--~-l-~+-~+-~-l-~-+-~-+----ll---+---1 

55,1--~-4-~-4~--ll--~+-~--l-~-4~--1-~1---1 

601--~..+-~-l--~--+-~-4~--I~~~-+~+-~ 

651--~+-~-l-~-l-~+-~+-~-+----l~+---I 

701--~+-~+-~-l-~+-~+-~-+-~l--+---1 

Ill 
·. 1-
z 
5 Ill 
uw 

...J 

~~ 
...J < 
<D Ill 

7 SS 

9 SS 

2 SS 

2 SS 

21 SS 

23 SS 

41 SS 

37 SS 

237 SS 

150/2'SS 

BORING BH-12 
SURFACE ELEVATION 681.0 Ft. 

SYMBOLS DESCRIPTIONS 

CL TOP OF SALT CREEK ALLUVIUM 
Grayish black to brownish gray, silty 

!'!L clay, trace fine sand. 

~~--,-I TOP OF OUTWASH 
SM Regyk~? brown, silty fine sand, trac~ 

;.:. GP 
~.;~: . ~.-:. 

Reddish brown to dark brown, silty fine 
gravel, trace fine to coarse sand • 

-:z~ 
0 1-
;:: w 
<tW 

~~ 
...J 
w 

675.0 

~~~•~'·~· ~--1 TOP OF ILLINOIAN TILL 664.0 
ML Gray, clayey silt, some fine to coarse 

.sand, trace fine gravel. 

Boring completed at 24. feet 
on 3-26-75. 

Water level at 6.5 feet. 

CLINTON POWER STATION 
FINAL SAFETY ANALYSIS REPORT 

FIGURE A2.5-14 

LOG OF BORING BH-12 



10 MA 

!.~ l•M 

I. on 

45oo1 11.Jj 13 

lDL 

SA 141< 9.2 
lonn 

--
8250 lQD 14] 

10 SS 

13 SS 

9 SS 

7 SS 

39 SS 

53 SS 

34 SS 

63 SS 

116 SS 

31 SS 

BO SS 

142 SS 

127 SS 

91 SS 

115 SS 

133 SS 

BORING BH-13 
SURFACE ELEVATION 695.3 Ft. 

SYMBOLS DESCRIPTIONS 

11111 

CL Mottled medium brown to dark brown, 
ML silty clay, trace fine sand. 

-SP i(.?.fdf[h.?~~~ medium sand, trace 
silt, some medium to coarse sand. 

SW Medium brown, fine to coarse sand, 
some fine gravel, trace silt. 

689.3 

ML Medium brown, silt, some clay, little 
fine to coarse sand, trace fine gravel. 

~ 
Medium brown, fine to coarse sand, trace 

fine gravel, trace silt. 

Laminated brown to gray, silt, trace 
fine sand. 

Medium brown, silty fine to coarse sand. 

ML Laminated black to gray, silt, trace 
r-.__ Tot

1si i~~~~OIAN TILL 
ML Medium gi:ay, silt, some clay, some fine 

to coarse sand, trace gravel. 

Boring completed at 40. feet 
on 4-3-75. 

Water level not recorded. 

659.3 

CLINT 0 N POWER STATION 
UPDATED SAF'ETY ANALYSIS REPORT 

FIGURE A2. 5-15 

LOG OF BORING BH-13 
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~ 
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60 

65 

70 

7'5 

MA 

SA 

SA 

U'I .... 
z 
5 U'I 
<.> ... 

...J 

~~ 
...J <( 
al U'I 

BORING BH-14 
SURFACE ELEVATION 694. l Ft. 

SYMBOLS DESCRIPTIONS 

CL Mottled medium to dark brown, silty clay, 
trace fine sand, trace organics. 

- TOP OF OU'NASH 
i;i,.~~~SM~Reddish-brown,silty, fine to coarse 

SW Me~f~g'b~~~~ fl~~ tg ~gg~~: ~~~d~ 1 Some 
fine to medium gravel, trace silt. 

GP Medium brown, fine to medium gravel, 
some fine to coarse s and, trace 
sil-t. 

SP Medium gray, fine to coarse sand, some 
fine gravel. 

ML Mottled medium to dark gray, silt. 

688.l 

H+++f---1 TOI' OF ILLINOIAN TILL 66 5.1 
ML Medium gray 9 silt, some fine to coarse 

sand, trace fine gravel. 

Boring completed at 37.5 feet 
on 4-4-75. 
Water level at 22.0 feet. 

CLINT.O'IN POWER STATION 
UPtrATED SAFETY ANALYSIS REPORT 

FIGURE A2.5-16 

LOG OF BORING BH-14 



(/) 

I-
z BORtNG·-PH .,.., -5'P :x:-

"' 
SHEAR ST Rf: HGTH ATTERSERG IL 5"' 1-t;:: LIMITS Q~~ <..> .. u UJ >== UJ ~ ... ocz: 

TRIAXJAL .---• a.. .. ;:; ...J 4 UJ ........ 
...... x OMP1!ESSletj ·- ~~ '.,,_;fl ~:~ >- ~ !• ~~ SURFACE ELEVATION 689.2 Ft. > ... a~ ., ~ ;i: 

:~ 
UJ ~ 

"' "' ~ 17~ ~ 
., .... .,,_x 

'"-~~:~~ ...J 4 ...J ... ., 
; ~ .. - ... 

CXl"' w · "'-' 1d!~ ~ SYMBOLS DESCRIPTIONS 0 ''"'' 'rm 011 

AG ~ CL Brown mottled~ .silty clay. 
ML 

5 ~ Brown, silty clay, trace fine gravel. 

~ TOP OF OUTWASH 680.2 10 
SP Brown, silty fine to coarse sand, trace .... 

BG SM fine gravel. .. 
.. 

15 ... 
. ~ ~ Gray, silty clay, trace fine gravel. 

20 ML Grayish brown, silt, .trace organics. 

25 TOP OF ILLINOIAN TILL 666.7 
ML Gray, silt, some fine to coarse sand, 

some fine gravel. 

30 

35 

40 Boring completed at 25. feet 
on 3-25-75. 

l 
I 

Water leve t not recorded. i 45 

50 
: 

I 
55 

60 

65 

70 

75 

CLINTON POWER STATION 
FINAL SAFETY ANALYSIS REPORT 

FIGURE A2.5-17 

LOG OF BORING PH-1 



601--~.f-~+-~+-~4-~+-~4---11--+-~ 

<I) .... 
z 
:::> 
0 <I) 
u ... 

...J 

~ ?i 
...J ~ m.,, 

BORING PH-2 
SURFACE ELEVATION 687. 7 Ft. 

SYMBOLS DESCRIPTIONS 

"I; 
I:_ 
: .... "SP 

BG ::::: SH 

Brown mottled, silty clay. 

h~~Ji\.~ ~~~~i!fine to coarse sand, 
some silt, little fine gravel. 

Brown, silty, fine to coarse sand, 
some fine grave 1. 

····· . ~ ... 

Ill ML Gray, silt, some fine to medium sand, 

ML Gr~y~c~1f!~et~~~Xe~rganics. 
TOP OF ILLINOIAN TILL 

ML Gray, clayey , silt, trace fine to 
coarse sand, trace fine gravel. 

Boring completed at 35. feet 
on 3-25-75. 
Water level at 16.5 feet. 

683.2 

664.2 

CLINTON POWER STAT 10 N 
UPDATED SAF'ETY ANALYSIS REPORT 

FIGURE A2.5-18 

LOG OF BORING PH-2 



"' I-
z 

PH-3 z_ 

1~ 
... SHEAR STRENGnf ATTERBERG LL a"' BORING 0 I-

~ o« T RlAXtAL ...c-•• LIMITS 

~~~ ll .. <.J w j:: w 
w ......... ~;~ ..J 

~~ 0 t; >-i OMPRESSKlN -- ~~ I >-if. >-
~-- ~~ SURFACE ELEVATION 697.3 Ft. 

... ~ ... ~ CT3 ~ 
., .... )( ... Ii! i~ ""'8 ..J <( ..J .... ., 

~~ ~~i 
r:N w ....... :au al "' 

0 a: ... _. •If S :!I SYMBOLS DESCRIPTIONS 
CL Grayish black, silty clay, some fine to 

AG MI. coarse sand. 
SC Brown, clayey, fine to medium sand, 

5 some silt, trace fine gravel. 
CL Brownish gray, silty clay, trace fine 
ML to coarse sand, trace fine gravel. 

10 

15 .. 
SP 

TOP OF OUTWASH .. Brown, medium sand, trace gravel, 682.3 .. .. trace silt • .. 

20 
.. : .. . ,____ 

ML Gray, silt, some fine sand. 

25 
.. 'SP Reddish brown, silty coarse sand • 
.. .. .. 

30 
.. .. .. -grades with silt • .. .. .. 

35 .. 

.. 
40 .. ::op OF ILLIN01AN TILL 655.8 

I ML Gray, silty, clay, trace fine to coarse 
sand, trace fine gravel. 

45 

50 

55 Boring completed at 42.5 feet 
on 3-24-H. 
Water level 16.0 feet. 

60 

65 

70 

75 I 

. 

CLINT 0 N POWER STATION 
i UPDATED SAFETY ANALYSIS REPORT 

FIGURE A2.5-19 

LOG OF BORING PH-3 



II) .... z 
BORING Z-:x:- SHEAR STRENGTH ATTERBERG :;) PH-4 

"' IL 0 II) 0 .... 
~~ 0 0: TRIAXIAL LIMITS .. "'- it ii! 

U IU j:: IU 

~~ ., "'"' 
....COOO'"lllCO ~~~ ...J 

~~ t;>-i icOMPRESSION -- ~:: 1 >-ti- >- ~~ SURFACE ELEVATION 694.5 Ft. 
"'~"' 

~~~ 

~1 ~ <T3 :t ~t:~ v..o~ .:.t <( ...J 
t-w~ ~~ ~~!.i! >lu LN m:I! IU 

0 0:"' :..., •If DESCRIPTIONS 

Orange-brown, mottled, silty, clay. 

5 TOP OF OUTWASH 
::::: SP Brown, silty fine to coarse sand, 689.5 
····· trace fine gravel. ..... 

SM ..... ..... ..... 
10 .... .... .... .... .... .... SW -silt and gravel grade out • .... .... .... .... 
15 .... .... 

.. - TOP OF ILLINOIAN TILL 677 .5 
ML Gray,silt, trace clay, ti:-ace fine to 

20 coarse sand, trace gravel. 

25 

30 

35 Boring completed at 25.feet 
on 3-24-75. 
Water level not recorded. 

40 

45 

50 

55 

60 

65 

70 

75 I 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE A2.5-20 

LOG OF BORING PH-4 



(I) 

..... 
z 

BORING PH-5 z_ 

~~ 
... SHEAR STllENGTM ATTERBE!IG ... a .,, 0 ..... 

oa:: TRlAXIAL __ .. , LIMITS .. "- ls'. .. u w i== UJ 

"'"'l 
., .... ~;~ ...J <( UJ 

t;~ ,,.OMPRESSION -- ~?ft ,,_"i!. ~~= >- ~z;"' ~~ SURFACE ELEVATION 722.6 Ft. ~~ 
~h ~ 0"3 ;!- ~ t: ~t:i .... 05 ii E .. 8 ...J <( ...J r:N 

"'-' ir ~ ~~ 
au 

l!.' 
aJ (I) 

SYMBOLS DESCRIPTIONS 
w 

0 "'"' ,,., ••f • 
~C·L R~a1R&i brown, s1ity'a~y. some fine 

AG ML sand. 

5 1--
ML Mottled brown to orange brown, clayey 

CL silt, some fine sand, trace fine 
gravel. 

10 

15 

20 -grades dark brown. 

25 
'----- TOP ~F INTERGLACIAy ZONE 

ML Mott ed green-to-b ueish gray, clayey 695.6 
silt, some fine sand. 

30 ......__ TOP OF ILLINOIAN TILL 691.6 
ML Medium gray, clayey silt, some fine 

35 
sand, trace fine gravel . 

40 

45 

50 Boring completed at 37. feet 
on 3-25-75. 

Water level at 35.5 feet. 
55 

60 

65 

70 

7'5 

CLINT 0 N POWER STATION 
! 

UPDATED SAFETY ANALYSIS REPORT ! 

FIGURE A2.5-21 

LOG OF BORING PH-5 



"' I-z 
BORING PH-6 ~-::c-

"' 
SHEAR STRENGTH ATTERBERG IL 6"' 

~~ 
- I-

o« 
k:oe!::X~~ == LIMITS 

~~i ~ 
.. u w I- w ., ...... ~~~ _J "'w ...... ~ ~~ 1>-~ ... ~ ~-'° ~~ SURFACE ELEVATION 713.0 Ft. · Gi ~ o_ 

~~~ oowg 
~ 0"3 :t .,._ )( 

""05 ~!! _J "' 

_J 

..,_, 
~~ ~~~ .... r: ... 

cD "' 
w 

0 «"' :.,., .,, . ~ SYMBOLS DESCRIPTIONS 

I" Dark brown to brown, silty clay, trace 
AG organics. 

5 
Sil ~~i~ g~~~Hsilty fine sand. 707.0 

:.--.. ~ Medium brown, silty, fine to coarse 

10 •: • SH sand, some fine gravel. 

ML Mottled orange brown to gray, clayey 
silt, some fine sand. 

CL 
15 

-trace fine gravel. 

20 

25 ...._ ~OP OF ILLINOIAN TILL 688.0 

ML Medium gray, clayey silt, some fine 
sand, trace fine gravel. 

30 

35 

40 

Boring completed at 42. feet 
on 3-25·75. 

45 
Water level at 26. feet. 

5;; 

55 

60 

65 

70 

75 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE A2.5-22 

LOG OF BORING PH-6 



I 6511---+-- 1--+---+-_, __ l--_,--l-----I 

7011----+--l---+---+---4--l---4--+----I 

Cl'l 
1-
z 
5"' uw 

...J 

~~ 
...J <( 
men 

BORING PH-7 
SURFACE ELEVATION 699.6 Ft. 

SYMBOLS DESCRIPTIONS 

Z-
Q ~ 
!;( w 
~~ 
...J 
w 

AG§§§ C.L 

~ML 
Brown, mottled, silty clay. 

~~.,g~ ~Y~~~~fine to medium sanH. 

Brownish-gray to brown, silty clay, 
trace fine to coarse sand, trace 
fine gravel. 

~p,.:i~--1TOP OF ILLINOIAN TILL 
1111 ML Gray, clayey silt, trace fine sand, 

CL trace fine gravel. 

Boring completed at 25. feet 
on 3-24-75. 

Water level at 16. feet. 

693.6 

677. l 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE A2.5-23 

LOG OF BORING PH-7 



tJ) 

I-
z 

BORING PH-8 z_ 
::c-

"' 
SHEAR STRENGTH ATTERBERG ... 5 tJ) 0 I-

!i:l": aa: TRIAXIAL ut0tQIOO'~~ 
LIMITS 

~~i ~ ~;; 
u .... t= .... 

)g~ ., "'"' ..J ~ .... ,_,_,., COMPRESSION ~- ~~ •>-~ >- ~CiilO ~~ SURFACE ELEVATION 682.3 Ft. ~!:: ~~~ ~ CT3 ~ "' .... cnt-X ~o~ ~~ QCU)8 
J~ ....J .. - ... ~:~ 

"'-' ~~ lo!o "" Ill tJ) .... 
0 a:"' '1111 •• , • .... ;!; ~ SYMBOLS DESCRIPTIONS 

TOP OF SALT CREEK ALLUVIUM 
AG ML Blackish gray, clayey silt, trace fine 

CL sand. 
5 

E 
TOP OF OUTWASH 675.3 
Brown, silty fine sand, some clay. 

10 M 

-sand grades more coarse. 

15 ML Gray, clayey silt, trace fine to coarse 
\Q,_ sand, trace fine gravel. 

ML Gray silt, trace organics. 

20 - TOP OF ILLINOIAN TILL 666.3 
ML Gray, clayey silt, trace fine to 

coarse sand, trace fine gravel. 

25 

30 

35 

40 Boring completed at 20. feet 
on 3-25-75. 
Water level at 8. feet. 

45 

50 

55 

60 

65 

70 

75 I I 

CLINT 0 N POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

- -· 

FIGURE A2.5-24 

LOG OF BORING PH-8 



5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

U'> 
fz 
6 U) 
uw 

_J 

~~ 
_J <( 
m ui 

AG 

BG 

BORING PH-9 
SURFACE ELEVATION 69 l.O Ft. 

SYMBOLS DESCRIPTIONS 

ML Dark brownish-black, clayey silt. 

"ML 
-GM 

SM 

TOP OF OUTWASH 
Medium dark brown, silt, some fine to 

coarse sand .. 
-grades with fine to medium gravel 
silt grades out. 

SM -gravel grades out. 
-TOP OF ILLINOIAN TILL 

ML Medium gray, silt, some fine to 
coarse sand, trace fine to 
medium gravel. 

Boring completed at l8.5 feet 
on 4-2-75. 

Water level 8. feet. 

Z-
0 I
i= w 
<( w 
Gj LL 

_J 

w 

687.0 

677 .o 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE A2.5-25 

LOG OF BORING PH-9 



15 l---+----+--+---1---j--l----+-+---I 

20t----t---+----+----+---+---+-----'f---+---l 

251--+---+---+---+---+---+-~f---+---l 

3011--+---+---+---+--+---+--1---+---I 

351---+----+---+~--jf---f---+---+-+----l 

401--+---+---+----+---+---+-~f---+--l 

45+----+---+--+-~l----+---+--+-+...-I 

5::; 

55f---l----+--f---l--~--f-+---+--f 

601---1---+--+---l---1-----lf--+---l---l 

65·1--+---+---+---+--+--+-+--+--I 

7011---+---+--+--l--+--+---l--+---I 

Ul 
1-
z 
5 Ul uw 

...J 

~~ 
...J <( 
m U> 

AG 

BG 

BORING PH- 10 
SURFACE ELEVATION 697. 5 

z_ 
0 I-

~ · ~ 
G:i~ 
...J 
w 

SYMBOLS DESCRIPTIONS 

ML TOP OF SALT CREEK ALLUVIUM 

CL Light to medium brown, silty clay, trace 
medium to coarse sand, trace fine 
gravel. 

t++-H+...,...,,,.- 1 TOP OF OUTWASH 
ML Light, orangish-brown, silt, some 

clay, trace fine to medium gravel, 
some fine to medium sand. 

885.5 

... · .... ... .... 
.. 

.. 

.. .. 

.. 

.. .. 
.. 

... .. .. 
•.•• .. 

1111 

SW Medium brown, fine to coarse sand, some 
fine gravel, trace silt, 

SP 

SM Medium brown, silty, fine to medium 
sand, 

TOP OF ILLINOIAN TILL 
ML Medium gray, silt, trace medium to 

coarse sand, trace fine to medium 
gravel. 

Boring completed at 50.0 feet 
on 4-8-75. 
Water level at 15.0 feet, 

6 51. 5 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE A2. 5-26 

LOG OF BORING PH-10 



(/) 

I-z 
BORING PH-II z~ 

:i:::-

"' 
SHEAR STRENGTH ATTERBERG IL 5.,, 0 I-

li:t;° LIMITS 

~~i k' u .... !;i :!l oa: TRIAXIAL UOK-•.0 ~~~ ..J 

:!:!~ ~~~ COMPRESSION ~- ~ 1>-~ >- ~c;;w ~~ SURFACE ELEVATKlN 6 79. 2 GJ !:. >-!:: ~~~ ~ CT3 :t ~ U)~)( 11..oi l!i!!! ""'8 ..J <t ..J 

~ ~~~ 
~:eo.i w .., .... :l!u 

~ 
aJ (/) 

SYMBOLS DESCRIPTIONS 
0 a:"' ·mf Dlf S ..J -

TOP OF SALT CREEK ALLUVIUM 
CL 

A[; 

5 
ML Dark brown, silty clay, t'-.ace fine 

to medium sand, trace fine gravel, 

10 

15 TOP OF OUTWASH 664.2 ..... 
SP ..... ..... 

····· ..... 
SM Grayish brown, silty, fine sand. ..... ..... 

20 
..... 

-grades to gray • ..... ..... ..... ..... ..... 
TOP OF ILLINOIAN TILL 657 .2 ..... 

25 
1111 ML Gray,silt, trace fine gravel, some 

fine to medium sand. 

30 
Boring completed at 24.5 feet 
on 4-11-75. 

35 Water level at 18,0 feet. 

40 

45 

50 

55 

60 

65 

! 

70 

75 I I 

CLINTON POWER STATION 
UPDATED SAF'ETY ANALYSIS REPORT 

FIGURE A2.5-27 

LOG OF BORING PH-11 



fl) .... 
z 

BORING PH-12 z~ 

:r:-;:- ATTERBERG ::::> ... SHEAR STRENGTH ... 0 fl) 0 .... 

~~ oo:: 

k:o.!~~~ == LIMITS 

~~~ ~ ;~~ 
u UJ ~ :!l ., ...... ...J 

t; ... ::c 
~~ •>--;;! >- ~iiiCI) ~~ SURFACE ELEVATION 690. 3 G:i~ c, ... ~~ >-!:: "'08 

~ CT3 l- ., ... )( 11..0~ ~~ ...J <( ...J ... ., 
~~ ~g~ 

r:w UJ ....... "" ,,. m UI 
SYMBOLS DESCRIPTIONS 

0 "'"' 'lllf oaf s 

TOP OF SALT CREEK ALLUVIUM 

I"' AG ML Dark brown silty clay, trace fine to 
5 coarse sand, trace fine gravel. 

10 TOP OF OUTWASH 680.3 

GM Brown, silty, fine to medium gravel, 
some fine to medium sand. 

15 L TOP OF ILLINOIAN TILL 678.3 

ML 

20 
CL Gray, clayey silt, trace fine to 

medium gravel, some fine to medium 
sand. 

25 

30 Boring completed at 19.5 feet 
on 4-11-75. 
Water level not recorded. 

35 

40 

45 

50 

55 

60 

65 

70 

75 I I 

CLINTON POWER STATION 
UPDATED SAF'ETY ANALYSIS REPORT 

FIGURE A2.5-28 

LOG OF BORING PH-12 



Key to Boring Logs 
 
Samples 
 
    23  Indicates Standard Penetration Test Value 

 SS Indicates Sample Obtained Using a Standard Split Spoon 

 ST Indicates Shelby Tube Sample Obtained Using a 3.0 inch diameter Shelby Tube 

 PR Indicates Sample Obtained Using a Pitcher Sampler (3.0 inch outer diameter) 

 CR Indicates Sample Obtained with 4.0 inch outer diameter Core Sampler 

 OB Indicates Sample Obtained Using an Osterberg Sampler (3.0 inch sample diameter) 

 AG Indicates Auger Boring; No Standard Penetration Values or 
    Samples Obtained Unless Specially Noted 

 BG Indicates Bag Sample Obtained 

 HR Indicates Sample Obtained with High Recovery Barrel 
 
Test Data 
 
 Qu/2 Indicates ½ Unconfined Compressive Strength (Equal to Shear Strength) in P.S.F. 

 0.50 Value with no Asterisk is Obtained From RIMAC Test 

 0.50* Value with Asterisk is Obtained from Pocket Penetrometer 
 
Test Reported Elsewhere 
 
C  Consolidation Test 

COMP  Bulk Compaction Test 

MA  Mechanical Particle Size Analysis (Sieve and Hydrometer) 

PERM  Laboratory Permeability Test 

SA  Sieve Analysis 

TX/CU/PP Consolidate-Undrained Triaxial Compression Test with Pore Pressure Measurement 

TX/UU/R Unconsolidated-Undrained Triaxial Compression Test on Remolded Samples 

DR  Relative Density Test 

UC/R  Remolded Samples 
 
All Elevations Refer to Feet Above Mean Sea Level (MSL) 
 
 
 
 
 
 
 
 
 
 
 
 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT

 
Figure A2.5-29 

 
KEY TO BORING LOGS 



• 

~i' 
6801 ~~ SM I 

j ILLINOIAN TILL E.Oa 664.2 i 
Gr<Mid sudoce variH .-J..L _ =================== 

<,,,.i:,~~•l H-119 
EOGEOFHEAT SINK EXCAVATION 

~1---------------- /::;:.'.·~·-~;'.'.:'"~ .... '"' ---~-~---=-~-~=-~~-~==-~~-~=-1~ --- ---,-- - °'sw '-sM 
E.0.6652.7 

ILLINOIAN TILL 
Eo.B. 629.0 

SECTION 10-10 

---NORTH 

·~: 
t.'° 

~:'..~·™ j .•. r I.. l ,r HU@ • • _J' [ 

SOUTH SECTION 
SOUTH--~THROUGH SUSMERGED f:l.C.£ 

H-6 

::~ =j 
I 

t:!Q,ID 
I. Section 10-IO: no slide po'fulo'*d due to quarry beyONI 

the ..:cavated slope 
2 . Setlion 11-lk Salt CrHk olh.iviom Hcavated 

c~truclionofsubmwved dih 

H-7 

I 

--- ······--

SECTION 11-11 

H-35 

I 

H-36 

I ~:: 
~·1U 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE A2. 5-30 

SECTIONS 10-lD AND 11-11 



• • • 

T 
!~~~I 

~~~~--~ 
E.0.8.626.3' 

SECTION 7-7 

PH-9 PH-4 BH-14 H-13 

I I I 

(Pft>J1cted) 

320' E~ Cl 30 

7 I EDGE OF HEAT SINK EXCAVATION 
SM Sl.lffac1ofHtatSint!Gflerpi:.tlMGl«lslide 8aH01t1afHeatSlnkEl668.!5' 

660 
E.O.B.6725' 

ILLINOIAN TILL E.QS.669.5' f--660 
E.OB.656.6' 10' 

E0.S.63Cl6' 
SECTION 8-8 

T.lO BH-11 ~ BH-4 "" 

-1:::::;;~;:~===::::::===::,§!~~============~t=~~~~~~~~~==~~~~::~~1~===::E== I~ ::: -~·=-·-~ :: 
660 E.QS.670.3' 11.LINDIAN T1lL .. (""'~ ol ,_ 5"" alt• '°''"mt,. ''"' . 700 E.0 .8.669" ·Bo-ofH..,tSto•El. 6 .. 5' 

690 

~~ -~ 

SECTION 9-9 

.,,, . 

CLINTON POWER STATION 
UPDATED - SAFETY ANALYSIS REPORT 

FIGURE A2. 5-31 

SECTIONS 7-7, 8-8 AND 9-9 
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1 
~·" ( 
I. REFER TO FIGURES 2.5 - 19 THROUGH 

2.ll-65, 2.5-190 AND 2.5-192 FOR 

LOGS OF BORINGS. 

80TTOM OF EXCAVATION 
ELEV. 610.00 

TOP OF EXCAVATION 
ELEV. 758.00 

.+ 

,.,0 

740-------

t 
~f}A.· 

"\ 

'!b9 

""" + 

REVISION3 
SEPTEMBER 1991 

+' 

Ulillllo 

'!b<;l 
!\.., 
+ 

+ ••UICATIOll 

--- 'IOllOCllAPIUC coimiuas 

""' IO IOO llO 

CLINTON POWER STATION 
UPDATED SA f'ETY ANALYSIS REPORT 

FIGURE 82.5-1 

FOUNDATION EXCAVATION PLAN 



BORINGS 

P-38 P-54 P-~? P-41 . . . P-33 P-33A P-14 P-39 P-34 P- 10 P-35 P-36 P-15 P-30 P-37 P-32 
680 ..--~----.---,----.----.---.-----.---r-----ir-----.----.---..----------.---.----..., 

675 

-(1) 

if 

670 f----4----

665 
.!:: 

c 
0 -0 

~660 
w 

655 I I I F·' ~:.:q I I I t~:: :::J 1:.:: ::::f .. -~ ~ttt?I:' 

650~--'---'---"'-----'------1---L--_J_ _ ____J __ ..L_ _ _L _ __J_ __ _L_ _ __L _ ____.l __ j___~ 

LEGEND 

~Lens 

IIlIIlilil Lens 2 

lM&ffJ Lens 3 

!iii Lens 4 

li!H!!!!l!!l Lens 5 

~ 
~ Lens 6 

29 Standard split spoon sampler. 

*29 Dames and Moore "u" type sampler. 

CLINTON POWER STATION 

UPDATED SAFETY ANALYSIS REPORT 

FIGURE 82.5-2 

SUMMARY OF BORING LOGS 



LABORATORY TEST DATA 

Cf)e~ ATTERBERG SHEAR STRENGTH LIMITS 
t;~~ Tt!.l .. lUAl.. U"COl'lflNt.0 roG•tT 

~~:;: f'L&STIC: PLASflCIT COMP"USION .,,.._ . ..,. ..:t1t:Tl'IOM(l'f.tl 

LIMIT INOE:X ~ .. .. 
ib1 :: • 

.,_ .,_ 
"'cl 01 ,:f Cl ,!t ~ ,!1 

740 

730 

, 

720 

..... 710 

~ 
I( 

~ 
700 

..... 
~ 
~ 

690 ..... 
...... 

~ 
~ 

~ 680 

HA 

6?0 
MA 

660 MA 

650 

NOTE: 

SEE FIGURE 2.5-298 AND FIGURE 2.5-355 FOR 
.EXPLANATION OF SYMBOLS USED ON BORING LOGS. 

...... 
~ 

,.. 
°'z >-"~-"'"' §- BORING P-33 A ~~ .. a:<nu 

OZ"' 

B ti oo "' ~o 0 

~~ 
SURFACE ELEVATION 734.7 

~~ SYMBOLS DESCRIPTIONS 

NO SAMPLES TAKEN ABOVE 
ELEVA TlON 680 FEET 

129 IJ 
,...___ 

GRAY CLAYEY SILT WITH SOME SAND ANO TRACE 

ML OF FINE GRAVEL (HARO) 

12. 3 ISf/llM Q 

SM GRAY ~IL TY FI NE TO COARSE SANO, WI TH TRACE 

56 II !\-=!- FINE GRAVEL (VERY DENSE) 
GRAY CLAYEY SILT WITH SOME SAND ANO TRACE 

ML 
FINE GRAVEL (HARO) 

ID.8 47 11 GRADES WITH KJRE SAND 

27 IJ 

VSM 11. 5 60 II GRAY SILTY FINE TO COARSE SANO WIHI SOME 

59 ll ML 
FINE GRAVEL (DENSE) 

IOI II GRAY SILTY FINE TO COARSE SAND TO SANDY SILT 

121 II ~ 
(DENSE) 

100/6" IJ ~ 
GRAY CLAYEY SILT WITH SOME SAND ANO TRACE 

or FINE GRAVEL (HAP.DJ 
GRAY CLAYEY SILT WITH SOME SANO (HARO) 

BORING COMPLETED AT 82. 5 FEET ON 8-6- 7 5. 
CASING USED TO A DEPTH OF 5.0 FEET. 
GROUNDWATER LEVEL MEASURED AT 4 . 3 FEET ON 
8-7-75. 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE B2. 5-3 

LOG OF BORING P-33A 



LABORATORY TE:ST DATA 

o"' ATTERBERG 
~~~ l IMITS SHE AR STRENGTH ... >-

~ z >-'=-:3~~ Ttu ... 1uilt. Ul'tCONFlNtO ...... ... 
a::<11u ~ BORING P-50 f"l.ASTIC P\.ASTICln COtill""ESSION CCIWl'fttSSIOH Mt..it1• ..... 

.... :;~ L1:1T 1HO£X z oz"' .. ~ 

'1 ~~ 
.... .... 0 ... ~Hl a::.., 01 .:. el ,!1 ;) .:. u 0 

740 ~~ SURFAC£ £L£VATION 734.8 
I:) :ii 
~p~ Sl'MBOLS D£SCRIPTIONS 

730 

720 

710 
NO SAMPLES TAKEN ABOVE 
ELEVATION 680 FEET · 

.... 
~ 700 
I( 

:.i: ..... 690 
:.i: 
() 

~ 
~ 680 -
l.y 

119 g GRAY CLAYEY SILT WI TH SOME SANO ANO TRACE 

~ 
FI NE GRAVEL (HARO) 

71 11 

670 
36 a 

50 11 

660 
ML 

61 g 

155111• 11 GRADES HARDER 

650 112 a -
640 

BORING COMPLETED AT 86.0 FEET ON 8 - 7-75. 
CASING USEO TO A DEPTH OF 4.0 FEET. 
NO GROUNDWATER LEVEL RECORDED 

. 

. . 

CLINT 0 N :powER STATION 
UPDATED SAFETY ANALYSIS REPORT 

NOTE: FIGURE B2.5-4 
SEE FIGURE 2.5-298 AND FIGURE 2.5-355 FOR 
EXPLANATION OF SYMBOLS USED ON BORING LOGS. 

LOG OF BORING P-50 
J 



LABORATORY TEST DATA 

0 ATTERBERG SHEAR STRENGTH ~~ ,.. ~ ..... LIMITS ,_ ... 
TllUAJlilAL ::.GONFINEO f'OCll(T 

:::..., >-~- ~ BORING P"'."51 ,.o: 1-,_ .. o:cn u ..,o •LASTIC Pl.AST\C\Ti COMf'-CSSION PM.$SOii Pt:•l~1tlll !ez oza. 
a~ >-:!; LIMIT IMO[)( !L:.!i 

tb1 ::, 
.... h oo ., 

a: .. .. .-i,,:, Cl ,:, di ,!, ::t:O 0 ..... SlJNFACE ELEVATION 735.I 
740 ~~ 

<il~ SYMBOLS DESCRIPTIONS 

730 

720 

710 NO SAMPLES TAKEN ABOVE 
ELEVATION 680 FEET 

"" ~ 700 

~ ...... 

~ 690 
~ 
j:::: 
:o:t 
:s: 680 .____ 
liJ 100 II GRAY CLAYEY SILT WITH SOME SAND AND TRACE 

~ 
FINE GRAVEL (HARO) 

37 II GRADES WITH 1 INCH SILTY SAND SEAM AT 
60. 1 FEET 

670 ML GRADES WITH MORE SAND 
50 II GRADES WITH THIN SILTY SANO SEAMS AT 
31. 66.5 FEET 

22 II 

660 02•~ GRAY SIL TY FI NE TO COARSE SANO ANO SANDY 

\SM 
SILT (DENSE) 

18519" II 

ML GRAY SILT WITH SOHE SAND AND TRACE FINE 
GRAVEL (HARD) 

650 175/11" 11 - GRADES HARDER 

BORING COMPLETED AT 85.9 FEET ON 8-9-75. 
CASING USED TO A DEPTH OF 5.0 FEET. 

640 
WATER LEVEL NOT RECORDED. 

CLINTON POWER STATION 
UPDATED SAF"ETY ANALYSIS REPORT 

NOTE: FIGURE B2.5-5 
SEE FIGURE 2.5-298 AND FIGURE 2.5-355 FOR 
EXPLANATION OF SYMBOLS USED ON BORING LOGS. 

LOG OF BORING P-51 



LABORATORY TEST DATA 

o"' ATTERBERG w 
~~ ~ 1--"L'"I M"l-l'-'T"-s--1--___ sH_E_A_R....-S_TR~E_N_G~T_H_---l 0:: ~ ~;-
~~ ~ i-L.onc Po\.ilTICl"' .. i-,=c°":c;TR;:.:~~:;.~~=·l="'".:_lcowFU•=c;:.='~=:~:::·i-: ... ::;:,:"c.:;,.:...:.;;":..."':..i~ ~-~Z., Ir(/) u 
t-e:;~ LIMIT lfllOCX !i.:..!'.i tr. h ~ OO Q~ G. 

74011-•«~cir.+---'--+-·'--~lai~···•:'...j~~·-·-~~t;-i-,o.;.;J"~,-oi~••o.;.;•:~,~-s-.u .. lo-•o--.I 

730 

720 

710 
.... 
~ 
t( 700 
~ ...... 

~ 
690 ~ ;::: 

~ 
~ 680 
~ 

SA 
SA 

670 ' ·' SA 
SA 
l<A 
SA 
MA 

660 
SA 
SA 

650 

NOTE: 
SEE FIGURE 2.5-298 AND FIGURE 2.5-355 FOR 
EXPLANATION OF SYMBOLS USED ON BORING LOGS. 

17. 5 
11. 1 
10.6 

t56 m 

119 

fi7 
85 
125 
88 
77 
36 
31 

85 
70 

18319" 

1101s· m 

illill 
'---

I~ 
SW ..... SM ..... 

H 
i~ ML 

BORING P-52 

SURFACE ELEVATION 739.8 

NO SAMPLES TAKEN ABOVE 
ELEVATION 680 FEET 

GRAY CLAYEY SILT WITH SOME SANO ANO TRACE OF 
FINE GRAVEL (HARO) 

GRAY SILTY FINE TO COARSE SANO WITH TRACE F INE 
GRAVEL (DENSE) 

GRADES WITH 2 INCH SILT SEAM AT 65.3 FEET 
GRADES WITH LESS SILT 
GRADES WITH t-'£JRE SILT 
GRADES WITH LESS SILT 
I INCH SILT SEAM AT 70.9 FEET 
GRADES WITH MORE FINE TO MEOIUM SAND ANO 
LESS SILT 

GRAY FINE TO COARSE SANDY SILT WITH TRACE FINE 
GRAVEL (DENSE) 

GRAY SILTY FINE TO COARSE SANO WITH FINE GRAVEL 
(DENSE) 

GRAY CLAYEY SILT, WITH SOME SANO ANO TR AC E 
FINE GRAVEL (HARO) 

GRAY SILTY FINE TO COARSE SA~O WITH TRACE FINE 
GRAVEL (DENSE) 

GRAY SIL TY FI NE TO COARSE SANO WI TH TRACE F triE 
GRAVEL (DENSE) 

GRAY CLAYEY SILT WI TH SOME SANO AND TRACE FI NE 
GRAVEL (HARD) 

BORING COMPL ETEO AT 88.9 FEET ON 8-7-75. 
CASI NG USED TO A· DEPTH OF 5. 0 FEET. 
GROUNDWATER LEVEL NOT RfCOROEO. 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPO"T 

FIGURE B2. 5-6 

LOG OF BORING P-52 



LABORATORY TEST DATA 

SYMBOLS 

BORING P-53 

SlJRFACE ELEVATION 739.0 

NO SAMPLES TAKEN ABOVE 
ELEVATION 676 FEET 

91 I - ~ GRAY CLAYEY SILT WITH SOME SAND AND TRACE OF 
GRAVEL (HARD) 

1so19J I ~- $JJ GRAY S-ILTY FINE TO COURSE SANO' WITH TRACE 
t--+---f-----+----,f-----1---+------ll--+----1 125 I ~-~ FINE.GRAVEL .(DENSE) 

1~:: \M!::... GRAY SILT WITH SOME FINE SANO (DENSE) 
DRIVEN Ill., ••••• sw· GRAY Sil TY FINE TO COARSE SAND WITH SOME FINE 

2361 •• ~···s'M -To MEDIUM.Gl\AVEL {DENSE) 
g~~~P~m~ ~mu~~mh, SOME SILT 

t--+-~f-----+--11---1---+------l--+----1 26 1 ~ GRAY CLAYEY SILT, WITH SOME SANO AND !RACE 

79 • ::::: SW FIN~R~~~~E~lf~A~~lN SAND SEAM AT 79.8 FEET 

NOTE: 

SEE FIGURE 2.5-298 AND FIGURE 2.5-355 FOR \ 
EXPLANATION OF SYMBOLS USED ON BORING LOGS. 

DRIVEN ID - ._ sM GRAY SIL TY FI NE TO COURSE SAND WI TH ' 
TRACE FINE GRAVEL (DENSE) 

\Ml GRAY CLAYEY SILT WITH SOME SANO AND TRACE 
~ OF FINE GRAVEL (HARO) 

BORING COMPLETED AT 84.4 FEET ON 8-8-75. 
CASI NG USED TO A DEPTH Of 5. 0 rEET. 
GROUNDWATER LEVEL NOT RECOROEO 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 82.5-7 

LOG OF BORING P-53 



LABORATORY TEST DATA 

o"' ATTERBERG 
~~~ LIMITS SHEAR STRENGTH 

"'"';i: T•1AXtAL UHGONFINl.O l'OC•CT 

~~~ ~LJ.Sf \C t'\..AS.Tteln C.OW.P"£SStOM ~PltES$'°'4 ""'•ttl:)lll[ft.t 
LIMIT INDUC !i.:...!i ..,_ .... 

"'-' .. .. 01.:, til~ lel ,!, td1 ,!, 
740 .. 

730 

720 

710 
...... 

~ 
I.( 

700 
<:: ...... 

<:: 
<:) 690 
i::: 
~ 
'4J 
~680 

670 

MA 
SA . 

660 
SA 

650 

NOTE: 

SEE FIGURE 2.5-298 ANO FIGURE 2.5-355 FOR 
EXPLANATION OF SYMBOLS USED ON BORING LOGS. 

~~ ,. 
=>.., >-~-...... ''"'"' ~z OZ"" 
oo .. 
:i;u Cl 

10 . 3 

11.4 

~ 
~ BORING P-54 
~~ 

~~ 
SURFACE ELEVATION 738.6 

Q:I ~ SYMBOLS DESCRIPTIONS 

NO SAMPLES TAKEN ABOVE 
ELEVATION 678 FEET 

22 m - GRAY CLAYEY SILT WITH SOME SANO ANO TRACE FINE 

ML GRAVEL (HARO) 

16 !I GRADES WITH SI l T LENSES 

24 !I '"ML GRAY FINE SANDY SILT (DENSE) 

ML 
GRAY S !LT WITH SOME SAND ANO TRACE FI NE GRAVEL 

(HARO) 
81 ~ -50 !I ....§M_ GRAY SILTY FINE TO COARSE SANO WITH SOME FINE 
51 !I GRAVEL (DENSE) 

~ GRADES Wt TH LESS GRAVEL 
GRAY FI NE TO COARSE SANDY SILT WI TH TRACE 

100/5" !I ML FI NE GRAVEL (DENSE) 
100/5" Q - GRAY CLAYEY SILT WI TH SOME SAND ANO TRACE Fl NE 

GRAVEL (HARD) 

BORING COMPLETED AT 86.0 FEET ON 8-7-75. 
CASI NG US£0 TO A DEPTH OF 5.0 FEET. 
WATER LEVEL NOT RECORDED. 

CLINTON POWER STATION 
UPDATED SAF'ETY ANALYSIS REPORT 

FIGURE 82.5-8 

LOG OF BORING P-54 



...... 

~ 
l( 

~ ....... 

~ 

LABORATORY TEST DATA 

0 il! ATT£RBERG SHEAR STRENGTH w,_ 
~~ ~ ,__~L~I MT-"IT~S--+--T-.-,..-,.-L-~u.-co-.-,,.-..,~-,...-,-.,"'"-' ~~ 
~~~ PLASTIC PLASTICIT COMPRESSION COMPRESSIONl'EHl:TllO .. Ul~ ;~~ 

,.. 
>-~
O::C/IU 
oz~ 

"' 0 t-~~ lt~IT •w:_o Olir.,-!~ bl .~s, Cl ~ di :f; ~8 
740r-•"'-+----1----+--~---+---..... """"'"--+---+---.., 

7 2 0 1----t--+---+--+---+-----+-----+----+----

7/0t---t----11-----11---+--+----ll---+--+---t 

7001----t--+---+--+--+----+------+----+---ll 

~ 69 0 t--1----+---+---+----+---t----+---+---I 
...... 

~ 
liJ 
~ 6 80 t---1---1----11---+---+-----1,_____-+--+---t 

6701----1----1----11---+--+----ll---+--+---t 

SYMBOLS 

BORING P-55 

SURFACE ELEVATION 739.0 

DESCRIPTIONS 

NO SAMPLES TAKEN ABOVE 
ELEVATION 679 FEET 

GRAY SANDY SILT WITH TRATE OF FINE TO COARSE 
GRAVEL (DENSE) 

GRAY SILTY SAND WITH TRACE GF GRAVEL (DENSE) 
GRAY SANDY SILT WITH TRACE FINE GRAVEL (DENSE) 
GRAY SILTY FINE TO COARSE SAND WITH TRACE FINE 

GRAVEL (OENSE) 
GRAY CLAYEY SI LT \I I TH SOME SAND AND TRACE FI NE 

TO MEDIUM GRAVEL (HARD) 

BORING COMPLETED AT 79.0 FEET ON 8-8-75. 
CASING USED TO A DEPTH OF 5.0 FEET. 
GROUNDWATER LEVEL NOT RECORDED. 

CLINTON POWER STATION 
UPDATED SAF'ETY ANALYSIS REPORT 

NOTE: FIGURE B2.5-9 
SEE FIGURE 2.5-298 ANO FIGURE 2.5-355 FOR 
EXPLANATION OF SYMBOLS USED ON BORING LOGS. 

LOG OF BORING P-55 



U.S. STAND .. RD SIEVE SIZE 
IOC lllkl.11111.~lll.Wltl.4 10 20 40 ao 100 lllO 

I I 

" I I 

.... " I .... 
r .. 
w" • 
~" 
:; " " z 
;;: 

I' ...... SlllY FINE TO COARSE SANO, '\. z WI TH TRACE OF FI NE GRAVEL ~ .. 
"' II I w 

I .. 
lO 

I ...... 

" 
~ IOO 10 I 0.1 0.01 0.001 GRAIN SIZE IN MILLIMETERS 

I c:oe•LCS I COMd;"
1T" FINE 1~"111 MMD I SU.1 Olt CUY I llEDIUll I Fl"( 

I BORING I DEPTH I CLASSIFICATION INA1:WCI LL I PL I Pl I I I P-33A I 60.0 -60.9 SM I 12.s I I I 

U.S. STANDARD SIEVE SIZE 
100 lllk l.lllk~lll.ll/81H.4 10 to 40 80 100 lllO 

I 
~ 

"' I ~ 

.... "' I 
r " ~ 7.: .... 
• " '-~ 

i ~ CLAYEY S ILT WITH SANO , 
TRACE OF FI NE GRAVEL 

~ ;;: 

" .... 
'\. z 

" ~ .. 
I " :; 

I I ... .. 
lO 

I 
~ I 

_, 
IOO .. "' 0.1 0.01 0.001 GRAIN SIZE IN MILLIMETERS 

I C081LU 
Gft y1a 

~U Olt CL&Y , .... .. .. COAlllSl MEDIUM FIN£ 
I BORING I DEPTH I CLASSIFICATION INA1:WCI LL I PL I Pl I I I P-33A I 67.5'-69.0' ML 110.8 I I I I 

U.S. STANDARD SIEVE SIZE 

"" 
lllkl.11111.~111.WIH.4 10 to 40 60 100 lllO 

"- I 

oc 
I 

.... " I .... 
% .. 
w " • 
~ .. 

I\. ; ~ 
'\. ;;: 

II ...... s IL TY~fi NE. TO COARSE SANO, z WITH SOME FINE GRAV EL w 

" .. I "' .. 
I I ... 

lO 
I ....... 

" --
ll.oo IOO 10 1.0 0.1 0.01 0.001 GRAIN SIZE IN MILLIMETERS 

I COHLU I ~Afll!:RAf l:t. Fl~ lcOA1tg:I MfU:I: I sn.J Oft CLAY I llEQl\Jll I flNl 
I BORING I DEPTH I CLASSIFICATION INA1: WCI LL I PL I Pl I I P-33A I 72., -74.0 SM I 11.5 I I I 

CLINTON ·powER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 82.5-10 

PARTICLE SIZE ANALYSES (BORING P-33A) 



I 

I 

I 

I 

U. S. STAND4RD SIEVE SIZE 
ioo,,mirnr-rr-r--rfl5if111.rr1.ii-1.:r111.=-lll'4;r;;,;:•lllll•4 10 20 40 1

1
0 1?° mo...,.-r-.--=m...-r-r--, 

.. 
"' .. 
;;; 
• ,.. .. 
a: .. 
z 
ii: .. -
:i 

"° 0 

~ 

s I LTY T1 tiE -TO COARSE SANO. ' WI TH TR AC E 0 F F I NE GRAV EL l+lrr+--t--1ttt++IH-1-'<-, 
II ... 

"" 
1a1H+H++-1--+1m++++--
..,. 

IOO 10 1.0 0.1 0.01 0.001 
GRAIN SIZE IN MILLIMETERS 

I COlll(S •• .,_ ·-· "" FINlf SIU o• CLAY 

BORING I DEPTH I CLASSIFICATIOll lllA'tWCI LL I PL I Pl I 
P-!52 6!5.0 · 66.!5 SM I I 

U. S. STAND411D SIEVE SIZE 
IC> ~---!IN. 1Jllllll'4•llllllll4 10 !O 40 ~10 I:>° IDOrro,..,..,..,..-

.. 
.. IC 

"' .. 
;;; ~ 

• 
~ .. 
~ " z 

I\ 

~ 4( .. .. 
~ .. 

~ :~~YF~ ~~EG~~ V~~ARSE SANO, l+li++--t--ltt1f-l+~~rr-t---tttl-+irt-+-+---ltttt+t-t-t--t 
a: 

~ "" 
" 
IOOO 

I 
BORING I 
P-!!Z 

.. 
" .. 
;;; 
• 

IOO 

COS IL ES 

DEPTH 
66.!5 - 68.0 

I 
I 

~~"·
I 

10 
GRAIN SIZE 

~AftS~Af'L FINE lcon:SEI 
CLASSIFICATION 

SM 

1.0 0.1 0.01 o.oo.• 
IN MILLIMETERS 

:iAllR I Stl.1' OA CLAY I Ml;DIUlll I FIJll; 

INA'tWCI LL I PL I Pl I 
I I I 

'++-t-+--fl-H+H-+-1--~ 

' 
\ 
\ 

\ 

s , L fr ·r-1 NE To c·aARsE sANo' "11-Hr+-t-t--tttt++ilH-t--ftltt++++-tttttiH-+-+--1 
WITH TRACE OF FINE GRAVEL 

1oflf-1+1H-+-+---lfH-l+++-1f--!'---

..,. 
IOO 10 1.0 0.1 0.01 0.001 

GRAIN SIZE IN MILLIMETERS 

I C091l.U I "''"'' C9A1!S£ I ,, Nf FINI 

I 
I 

I 
I 

I BORING DEPTH I CLASSIFICATIOll INlltWCI LL I PL I Pl 
I P-!52 68.0 -69.!5 SM I I I 

CLINT 0 N 'POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 82.5-11 

PARTICLE SIZE ANALYSES (BORING P-52) 



U.S. STANOAllO SIEVE SIZE 
100 SIN. I.Sil !l.'411.518111.4 10 !O 40 10 100 !DO 

I I -.. 
I .. I -

" 1 

~ .. 
\ 

:i " z 
ii: .. 

SIL Tv COARSE. SAN.D, ... F I NE TO \ z WI TH TRACE OF FINE GRAVEL 
' ~ " I :i 

L lO I I 
I 

IC 

~ IOO 10 1.0 0.1 0.01 0.001 GRAIN SIZE IN lllLLlllETERS 

I C091Lf.S I ~sl~AfliL F!!ll lc2!•HI 
SA•Q 

I I Sill OR CUT I !!i:D:IUM , ... , 
I BORING I DEPTH CLASSIFICATION INAtWCI LL I PL I p I I 
I P-52 89.5 -71.0 SM I I I I 

U.S. STANOAllD SIEVE SIZE 
I SIN. 1.11111. !l.'4111.Jf8111.4 10 !O 40 10 100 mo 

I I 

· 1 I 
I .. 

' :c .. 
' ;;; 

!I 

,.. " • 
:i " z 
ii: .. 

SI LTY FINE TO .. COARSE SANO: ... 
z WITH TRACE OF FINE GRAVEL I\ ~ .. 

I 1 "' ... 
I I .. .. 

I ' II II 

:... IOO 10 1.0 0.1 0 .01 0.001 
GRAIN SIZE IN 11 ILLlllETERS 

I COHUS I ~sl8Alu ,,., l~•HI Mao I sicr Ott CLAY I l!l!llUlll I FUii 

I BORING I DEPTH I CLASSIFICATION INAtWCI LL PL I Pl I I 
I P-52 71.0 -72.5 SW-SM I I I I 

U.S. STANDl"tD SIEVE SIZE 
100 1HH 1.11111. ~IN.518111.4 10 !O 40 eo 100 !DO 

I I 

I 
I ~ .... 

' :c .. 
;;; 
!I 
,.. 

I . 
SANDY ·s I l T "' FINE TO COARSE .. 

z 
' ii: 
I\ ... 

z ' ~ .. 
I '\ 0: 

w 
I I ' 

.. .. 
I 

I 

IOOO IOO 10 1.0 0.1 0 .01 0 .001 GRAIN SIZE IN MILLIMETERS 

I GOHlU I ~Jl!llf '' ,.,., l~!i!!ttSEI Ml,P:l~ID I ,., .. , I "LI Oft CLAf I 
I BORING I DEPTH CLASSIFICATION INAtWCI LL I PL I Pl I I P-52 I 72.5 -74D I Ml I 17. 5 I I I I 

CLINTON POWER STATION 
UPDATED SAF'ETY ANALYSIS REPORT 

FIGURE 82.5-12 

PARTICLE SIZE ANALYSES (BORING P-52) 



U.S. STANDARD SIEVE SIZE 
I S Ill. U1 Ill. J/14111. 511111.4 10 to 40 IO 100 IDO 

I\. I 
.... 

I 

I'\ 
.... ,.. .. 

« 
" .. 

z ' ii:"' .... SILTY F INE TO COARSE SA ND .. 
WITH FINE GRAVEL 

t; " « I "' ~ I ..... 
I 

I 

IOOO IOO .. 1.0 0.1 "°' 0.001 
GRAIN SIZE IN MILLIMETERS 

I COHA .. U I ii:2!!illl.tf'"' "!!I 1~~•HI iiNQ 

I I SIU' OA Cl.AV I !121UM ft~ 

I BORING DEPTH I CLASSIFICATION INA1:WCI LL I PL I Pl I I I P-!12 72.!l-74.0 SM I I I 

U. S. STANDARD SIEVE SIZE 

"" 
5111. LI ._ J/14111. 511111.4 10 tO 40 10 100 IDO - II I 

IC ..... 
...... I 

"' ~.,, 
" ll 

~. 

' :i .. z 
ii:"' .... SILTY FI NE TO COARSE SAND, " z WITH TRACE OF FINE GRAVEL .. 
u 

I ' 
« .. 

I I ... zo 
I 

I 

"""' IOO .. 1.0 0.1 O.OI O.OOI 
GRAIN SIZE IN MILLIMETERS 

I COHUS I ~sl!Afll. FIN£ ICOA•HI $4NQ I I SIU' OA CLAY I ~lDIUlf FINJ; 

I BORING I DEPTH I CLASSIFICATION INA"t WCI LL I PL I Pl I I 
I P-!12 7!1.5-77.0 SM 111. I I I 

U.S. STANDARO SIEVE SIZE 
I , .... LI IN. J/14 ~sr4 10 !O 40 10 '?°j I 

~ 

I .... 
"' .. 
w 

' ll 
,.. I"\. . .... 
0: ... 
z 
ii: .. 
.... SILTY FINE TO COARSE SAND, z 

WITH TRACE OF FINE GRAVEL " t; so 
0: I II I ....... ... 

I I ... 
I 

I 

IOOO IOO .. 1.0 0.1 0.01 0.001 
GRAIN SIZE IN MILLIMETERS 

I CGa•lH I ~S=i!il~ll. ftN!J; ls;2!•HI Ml;Ol~lllil I ""' I SIU' GA CLAY I 
I BORING I DEPTH I CLASSIFICATION IN'l:WCI LL I PL I Pl I I 
I P-!12 I 7!1 .!l-77.o I SM 110.e I I 

CLINTON POWER STATION 
U~OATED SAFETY ANALYSIS REPORT 

--

FIGURE 82.5-13 

PARTICLE SIZE ANALYSES (BORING P-52) 



U. 5. STANDARD SIEVE SIZE 
I 3 IN. I.I IN. 3'4tll 319 IN.4 ID to 40 so 100 !OD 

I 

I '" I 
"'" ... .... :z: 

~ ... • ,.. .. .. ... 
z .. "' ... SILTY. FINE TO COARSE SAND, z WITH TRACE OF FINE GRAVEL .. u.., 

I .. 
r "' I I 

I '" I II 

- IOO 10 1.0 0.1 O.OI 0.001 GllAIN SIZE IN MILLIMETERS 

I CO.a ES I ~~~1~,.!!i 1~2!-lil 11121~fUll FINl I SIU H CL.AT I I BORING I DEPTH I CLASSIFICATION INAl:WCI LL I PL I Pl I I I P-02 I Bo.o'-a1.o SM-SW I I I I 

U.S. S TANllAllO SIEVE SIZE 
IOC 3 IN. l.ll tll 3'4 tll 319 IN.4 10 ro 40 •D 100 200 

I .. 
I I 

... .. I .... 
:z: " ~ 10 " ' • ,.. .. .. 
; so .. !I ..... SIL TY FI NE TO COARSE SANO, z WITH TRACE OF FINE GRAVEL 

" ~ ... 
"' I " ... 

I II ... 
"' I ' I 

- IOO 1.0 0.1 O.OI 0.001 GRAIN SIZE IN MILLIMETERS 

I C.OHL[S I '2M!d!IATU FINf; lco .. :gl 
MMD 

I I SU.1 H CUY I WlDIUM FOi( 

I BORING I DEPTH I CLASSIFICATION INA'tWCI LL PL I Pl I I P-02 I 81.0 -83.0 I SM-SW I I I I I 

U.S. STANDARD SIEVE SIZE 
100 3111. Lllll.5'4111.!lelN.4 10 to 40 so 100 !OD 

!I ..... I 

I 
I .... 

:z: -.. 
;;; 

~ • 
~ " .. ... 
~"' .. 

' .... "' S tlTY FI NE TO COARSE SANO z 
WITH SOME FINE GRAVEL ~ ... 

:i II I 

... "' t I 
t 

IC 

~ IOO IO I 0.1 0.01 0.001 GRAIN SIZE IN MILLIMETERS 

I COlllUS I ~sl!IAfEl.flM: lcOAlllS(j 
MllR I SIU CHll CUY I 11121ut1 I Flf!I 

I BORING I DEPTH ' I CLASSIFICATION INA'tWCI L I PL I Pl I I I P-04 I 16.0° SM 110. 11 I I I 

I 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 82.5-14 

PARTICLE SIZE ANALYSES 
(BORINGS P-52 AND P-54) 



U. S. STANOARO SIEVE SIZE 
10( 511t. 1.lllll l!Mltl.31911.4 10 tO 40 110 100 100 

"' 
..... 
x 
~ n ., 
~ .. 
:i" z 
;;;: .. ... 
z 

~ " :i 
... to 

I I 

S I l TY F I ~ E TO CO AR S E S ANDl'Ji:ttl=t::t=:ttillittt\.~::=::: WITH TRACE OF FINE GRAVE~, 
Ii .. I '-
I I ' 

"" Kl 1.0 0.1 
GRAIN SIZE IN MILLIMETERS 

C91.!!StHrn FU!£ fcO!lltSti M"P 
I M((HUlll FINE 

C:OHLU 

I BORING I DEPTH I CLASSIFICATION IN.ctWCI LL I PL I I P-54 I 78.5 SM I I I 

I 
p 

UI 0.001 

SUJ 0" CUY 

I 

I 

U.S. STANOAllO SIEVE SIZE 
100.,.,,MT-r-r-ir--.i'~IMN.rril.llrr-:rlll~llMiT"'-~lk~3/9ii'rTrllw4T-r-'ilO;--_t"OTrrT4~0'-Ti~O;::..,..ITOO,~IOO~r.-,,...,.....,..~-rn...,l"T'".,.-.,.---. 

... 
"' .. 
w ., 
~ 

,, 
\ 

' 
c .. 
z 
;;;: 
t- 4< SILTY FINE TCl°CO ARSE SAND". 4-1*1-+-f.--IH#Hl-+-+,--ll+ltl-l++-l-+--#+H-H++--I 
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Notes 
1. Vertical scale does not represent either relative thickness or stratigraphic units or relative duration of time interval. 
2. Excavations for the Clinton Power Station did not extend below the unaltered Glasford Formation. 
3. Illinoian-age till of the Glasford Formation was subjected to a significant period of weathering during the 

Sangamonian Stage and Altonian Substage. 
4. Deposits of Cahokia Alluvium and Henry Formation were not differentiated; reported approximate thicknesses of 

each unit represents a combined thickness for both deposits. 
5. The Holocene Stage is represented by a significant period of weathering and development of agricultural soil 

profiles. 
6. The Cahokia Alluvium and Henry Formation were mapped as a single unit.  The Cahokia Alluvium is Holocene 

and, quite possibly, in part Valderan/Twocreekan in age;  the Henry Formation is Woodfordian (probably early) in 
age.  The Wedron Formation is probably early Woodfordian. 

7. Locally, the Peyton Colluvium rests directly on the Glasford Formation. 

Stratigraphic Description 

Stratigraphic Unit 
Approximate 
Thickness General Description 

Cahokia Alluvium 0-35 feet Alluvium:  Poorly sorted silt, clay, and silty sand 
 with lenses of sand and gravel. (CL to SM) 

Peyton Colluvium 0-10 feet Colluvium:  Brown clayey silt with minor 
 amounts of gravel. (ML to CL) 

Richland Loess 0-10 feet Loess:  Brown clayey silt, trace fine sand. (ML to CL) 

Henry Formation 0-33 feet Glacial outwash:  Yellow-brown fine to coarse sand 
 and gravel, with pockets of gray-brown silt,  sandy 
 silt, and silty clay.  A lag gravel is often  present at 
 the base.  (SM, SW, SP, SM-SW, SP-SW) 

Wedron Formation 20-55 feet Till:  Brown silty clay to clayey silt, some interspersed 
 fine to coarse sand, trace fine to coarse gravel, with 
 pockets of brown fine sand, sometimes silty, trace 
 fine gravel.  Grades to gray clayey silt, some fine to 
 coarse sand, trace fine gravel with pockets of fine to 
 coarse gray sand, trace fine gravel. (ML to CL) 

Robein Silt 0-2 feet Loess (deposited in water):  Dark brown 
 organic silt, trace clay, trace fine sand. 
 Locally consists of peat. (ML to CL) 

Weathered  
 Glasford 
  Formation 

10-15 feet Till:  Gray silt grading to clayey silt, trace fine sand. 
 Grades to gray-green silty clay or clayey silt, some 
 fine to coarse sand, trace fine to coarse gravel.  
 More sand and gravel with depth.  Slightly to highly 
 calcareous. (ML to CL) 

Unaltered  
 Glasford  
  Formation 

90-140+ feet Till:  Dark gray clayey silt, some interspersed fine to 
 coarse sand, highly calcareous, trace fine to coarse 
 gravel with pockets of gray sand, fine to coarse.  
 (ML-CL to SM) 
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Comparison of Terminology Used For The FSAR and PSAR 

 

 

 

 
 

 
 
 

 

 

 

 

 

 

 

 

 

 

 
Notes 

1. The Cahokia Alluvium, Peyton Colluvium, and Henry Formation consist of alluvial and outwash deposits and are 
confined to the valley of the North Fork of Salt Creek. 

2. Vertical scale does not represent either relative thickness of stratigraphic units or relative duration of time interval. 
 

Stratigraphic Units Time Stratigraphy 
FSAR PSAR 

Holocene Stage Cahokia        Peyton 
   Alluvium      Colluvium 

Salt Creek Alluvium or 
Flood Plain Alluvium and 
Recent Channel Deposits 

Valderan 
Substage 

 

Twocreekan 
Substage 

Richland 
Loess Loess 

Woodfordian 
Substage 

Wedron 
Formation 

Henry 
Formation 

Farmdalian 
Substage 

Robein Silt 

Wisconsinan Till or 
Wisconsinan Glacial Till 

Wisconsinan 
Stage 

Altonian 
Substage 

Sangamonian Stage 

Weathered Glasford 
Formation 

Interglacial Zone or 
Sangamon Interglacial Zone 
or Sangamon Soil Interval 

Illinoian Stage 
Unaltered Glasford 

Formation Illinoian Till or 
Illinoian Glacial Till 
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FIGURE C2. 5-4 

EXCAVATION PLAN OF THE POWER BLOCK AND 
LOCATIONS OF GEOLOGIC SECTIONS . 
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FIGURE C2.5-7 

GEOLOGIC SECTION AND PHOTO MOSAIC OF THE 
NORTH WALL OF THE POWER BLOCK EXCAVATION 
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FIGURE C2.5-8 

GEOLOGIC SECTION AND PHOTO MOSAIC OF THE 
EAST WALL OF THE POWER BLOC K EXCAVATION 
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GEOLOGIC SECTION AND PHOTO MOSAIC OF THE 
SOUTH WALL OF THE POWER BLOCK EXCAVATION 
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FIGURE C2. 5-10 

GEOLOGIC SECTION AND PHOTO MOSAIC OF THE 
WEST WALL OF THE POWER BLOCK EXCAVATION 
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FIGURE C2.5-12 

GEOLOGIC SECTION OF THE EAST WALL OF THE 
SCREEN HOUSE EXCAVATION 
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GEOLOGIC SECTION OF THE SOUTH ABUTMENT 
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FIGURE C2. 5-14 

GEOLOGIC SECTION OF THE SOUTH WALL 
OF THE SCREEN HOUSE EXCAVATION 
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FIGURE C2.5-15 

GEOLOGIC SECTION OF THE WEST WALL 
OF THE SCREEN HOUSE EXCAVATION 
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FIGURE C2.5-18 

EXCAVATION PLAN OF THE NORTH ABUTMENT 
OF THE ULTIMATE HEAT SINK DAM 
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FIGURE C2.5-19 

EXCAVATION PLAN OF THE SOUTH ABUTMENT 
OF THE UL TrnATE HEAT SINK DAM 
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FIGURE C2.5-20 

GEOLOGIC SECTION OF THE NORTH ABUTMENT OF 
THE ULTIMATE HEAT SINK DAM EXCAVATION 
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FIGURE C2.5-21 

GEOLOGIC SECTION OF THE BAFFLE 
DIKE ABUTMENT EXCAVATION 
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FIGURE C2. 5-22 

GEOLOGIC SECTION OF THE SSWS 
OUTLET STRUCTURE EXCAVATION 
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