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NOTES FOR FIGURE 2.5-300 
 

Method of Performing Direct Shear and Friction Tests 
 
Direct shear tests are performed to detemine the shearing strengths of soils.  Friction tests are performed 
to determine the frictional resistances between soils and various other materials such as wood, steel, or 
concrete.  The tests are performed in the laboratory to simulate anticipated field conditions. 
 
Each sample is tested within three brass rings, two and one-half inches in diameter and one inch in 
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. 
 
Direct Shear Tests 

A three-inch length of the sample is tested in direct double shear.  A constant pressure, appropriate to the 
conditions of the problem for which the test is being performed, is applied normal to the ends of the 
sample through porous stones.  A shearing failure of the sample is caused by moving the center ring in a 
direction perpendicular to the axis of the sample.  Transverse movement of the outer rings is prevented. 
 
The shearing failure may be accomplished by applying to the center ring either a constant rate of load, a 
constant rate of deflection, or increments of load or deflection.  In each case, the shearing load and the 
deflections in both the axial and transverse directions are recorded and plotted.  The shearing strength of 
the soil is determined from the resulting load-deflection curves. 
 
Friction Tests 

In order to determine the frictional resistance between soil and the surfaces of various materials, the 
center ring of soil in the direct shear test is replaced by a disk of the material to be tested.  The test is 
then performed in the same manner as the direct shear test by forcing the disk of material from the soil 
surfaces. 
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NOTES FOR FIGURE 2.5-301 
 

Methods of Performing Pulsating Load Triaxial Tests 
 
Pulsating axial load tests are performed to evaluate the dynamic properties and the liquefaction potential 
of the soils under simulated anticipated field loading conditions. 
 
Pulsating load tests are stress controlled and are performed on undisturbed or reconstituted samples of 
soil approximately six inches in length and two and one-half inches in diameter.  The samples are 
encased in a rubber membrane, placed in a test chamber, and subjected to confining pressure throughout 
the duration of the test.  The tests may be run on soils at field moisture content or on artificially saturated 
samples.  The triaxial equipment acting through a Bellofram system applies a pulsating axial load.  The 
cycling speed of the load can be varied between one-half to five cycles per second to simulate the field 
loading frequency. 

Dynamic Properties Determination   

To evaluate the dynamic parameters, the soil sample is loaded in cyclic compression.  The load and 
deflection are recorded on two channels of a recording oscillograph.  By tapping the output of the load 
and deflection transducers and applying these to vertical and horizontal plates, respectively, of a cathode 
ray oscilloscope, a hysteresis loop is produced.  This loop is photographed, and the photograph is used to 
evaluate the damping value present.  The procedure is repeated at various strain amplitudes to evaluate 
the dynamic properties in the range of interest on a particular sample.  The load and deflection values 
obtained from the oscillograph are used to evaluate the dynamic moduli of elasticity. 

Liquefaction Potential   

To evaluate the liquefaction potential, the soil sample is subjected to axial cyclic loading, the magnitude, 
frequency, duration and sequence of loading is determined on the basis of past earthquake records.  The 
load deflection, and pore pressure are recorded on three channels of a recording oscillograph.  These 
records are used to evaluate the liquefaction potential for that particular soil type under the test 
conditions. 
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BORING H-6 @ ELEVATION 619.3 FEET 
GRAY FINE TO COARSE SANDY SILT WITH 
SOME CLAY 
(ILLINOIAN GLACIAL TILL) 
FIELD t,10ISTURE CONTENT: 8.6% 
FIELD DRY DENSITY: 136 LBS./CU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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BORING H-14 @ ELEVATION 635.3 FEET 
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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./CU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 

100r---------------~----------------~r---------------~ 

80r-----------------~----------------~--------------~ 

60 

40 

20 

O~------------------L-----------------L---------------~ 
0.001 0.01 0.1 

SINGLE AMPLITUDE VERTICAL STRAIN l'V"{PERCENT) 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-314 

DYNAMIC TRIAXIAL COt~PRESSION TESTS 
(BORING H-20) 

(SHEET 1 of 12) 

1.0 



--II) 

0-

Il) 

0 -
(!) 

(I) 
:::> 
.J 
:::> 
0 
0 
:E 
Q: « 
w :r:: 
(I) 

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./cU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 

25~--------------~~--------------~-----------------, 

20 

\ 
15 ~ 

10 

5 

0 
0.001 0.01 

SINGLE AMPLlTUOE 

(~Q 

~~ 

0.1 
SHEAR STRAIN 'f (PERCENT) 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-314 

DYNAMIC TRIAXIAL COMPRESSION TESTS 
(BORING H-20) 

(SHEET 2 of 12) 

1.0 
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FIELD DRY DENSITY: 136 LBS./CU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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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 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 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 SAND -
(INTERGLACIAL SOIL) 
FIELD MOISTURE CONTENT: 
FIELD DRY DENSITY: 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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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./CU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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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./CU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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BORING H-20 @ ELEVATION 672.3 FEET 
GRAY FINE TO COARSE SANDY SILT WITH 
SOME CLAY AND GRAVEL 
(ILLINOIAN GLACIAL-T)iL) 
FIELD MOISTURE CONTENT: 10.5% 
FIELD DRY DENSITY: 136 LBS./eU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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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./CU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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BORING H-23 @ ELEVATION 677.8 FEET 
GRAY FINE TO COARSE SANDY SILT WITH 
SOME CLAY AND FINE GRAVEL 
(ILLINOIAN GLACIAL TILL) 
F1ELD MOISTURE CONTENT: 9.1% 
FIELD DRY DENSITY: 138 LBS./CU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 

\ 
\ 

1\ 

...... 
\,;..0. 

~ 
0.01 0.1 

SINGLE AMPLITUDE VERTICAL STRAIN t:v(PERCENT) 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-315 

DYNAMIC TRIAXIAL COMPRESSION TESTS 
(BORING H-23) 
SHEET 1 of 4 

1.0 



--IJ) 
Q. 

10 
0 -
(!) 

CJ) 
:> 
...J 
:> 
0 
0 
~ 

0:: 
<t 
1LI 
J: 
CJ) 

BORING H-23 @ ELEVATION 677.8 FEET 
GRAY FINE TO COARSE SANDY SILT WITH 
SOME CLAY AND FINE GRAVEL 
(ILLINOIAN GLACIAL TILL) 
FIELD MOISTURE CONTENT: 9.1% 
FIELD DRY DENSITY: 138 LBS./CU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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BORING H-23 @ ELEVATION 677.8 FEET 
GRAY FINE TO COARSE SANDY SILT WITH 
SOME CLAY AND FINE GRAVEL 
(ILLINOIAN GLACIAL-TILL) 
FIELD MOISTURE CONTENT: 9.1% 
FIELD DRY DENSITY: 138 LBS./CU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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BORING H-23 @ ELEVATION 677.8 FEET 
GRAY FINE TO COARSE SANDY SILT WITH 
SOME CLAY AND FINE GRAVEL 
(ILLINOIAN GLACIAL TILL) 
FIELD MOISTURE CONTENT: 9.1% 
FIELD DRY DENSITY: 138 LBS./CU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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BORING H-30 @ ELEVATION 638.5 FEET 
DARK GRAY FINE TO COARSE SANDY SILT 
WITH SOME GRAVEL AND TRACES 8F CLAY 
(ILLINOIAN GLACIAL TILL) 
FIELD MOISTURE CONTENT: 6.8% 
FIELD DRY DENSITY: 145 LBS./CU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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BORING H-30 @ ELEVATION 638.5 FEET 
DARK GRAY FINE TO COARSE SANDY S.ILT 
WITH SOME GRAVEL AND TRACES OF CLAY 
(ILLINOIAN GLACIAL TILL) 
FIELD MOISTURE CONTENT: 6.8% 
FIELD DRY DENSITY: 145 LBS./CU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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BORING H-30 @ ELEVATION 638.5 FEET 
DARK GRAY FINE TO COARSE SANDY SILT 
WITH SOME GRAVEL AND TRACES OF-CLAY" 
(ILLINOIAN GLACIAL TILL) 
FIELD MOISTURE CONTENT: 6.8% 
FIELD DRY DENSITY: 145 LBS./CU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 

25~----------------r-----------------r---------------~ 

- 20 
~ z 
w 
0 
Q:: 
W 
CL -
-< 
<.? 
2' a: 
;: 
~ 
0 

0 
~ 
W 
0::: 
W 
~ 
C/) 
>-:r: 

15 ? 

10 

~ 
• 

5 
I 

O~----------------L-----------------~--------------~ 0.001 0.01 0.1 1.0 

SINGLE AMPLITUDE VERTICAL STRAIN l:v(PERCENT) 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-316 

DYNAMIC TRIAXIAL COMPRESSION TESTS 
(BORING H-30) 

(SHEET 3 of 4) 



-I-
Z 
W 
u 
a: 
w 
n.. ---
-< 
(9 
z a: 
..".. .. ;: 
c:::.( 
0 

u 
I-
w 
0::: 
W 
I-
(f) 
>-
I 

BORING H-30 @ ELEVATION 638c5 FEET 
DARK GRAY FINE TO COARSE SANDY S~LT 
WITH SOME GRAVEt-ANf)-TRACES OF CLAY 
(ILLINOIAN GLACIAL TILL) 
FIELD MOISTURE CONTENT: 6.8% 
FIELD DRY DENSITY: 145 LBS./cU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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BORING H-36 @ ELEVATION 622.7 FEET 
GRAY CLAYEY SILT WITH SOME FINE TO 
COARSE SAND AND_GRAVEL .. 
(ILLINOIAN GLACIAL TILL) 
FIELD MOISTURE CONTENT: 9.4% 
FIELD DRY DENSITY: 137 LBS./CU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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BORING H-36 @ ELEVATION 622.7 FEET 
GRAY CLAYEY SILT WITH SOME FINE TO 
COARSE SAND AND GRAVEL 
(ILLINOIAN GLACIAL TILL) 
FIELD MOISTURE CONTENT: 9.4% 
FIELD DRY DENSITY: 137 LBS./cU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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BORING H-36 @ ELEVATION 622.7 FEET 
GRAY CLAYEY SILT WITH SOME FINE TO 
COARSE SAND AND-GRAVEL-
(ILLINOIAN GLACIAL TILL) 
FIELD MOISTURE CONTENT: 9.4% 
~IELD DRY DENSITY: 137 LBS./CU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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BORING H-36 @ ELEVATION 622.7 FEET 
GRAY CLAYEY SILT WITH SOME FINE TO 
COARSE SAND AND GRAVEL 
(ILtINOIAN GLACIAL TILL) 
FIELD MOISTURE CONTENT: 9.4% 
FIELD DRY DENSITY: 137 LBS./CU.FT. 
TEST DATA OBTAINED FROM PITCHER SAMPLE 
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RESONANT COLUMN TESTS 
(METHOD) 



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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CONSOLIDATION 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-14) 
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.0-r--I-II-T-T1-rrT----T~_T__T_::r_._T"T_n~-~;:__=;'--;_~r_r"T""T~ ___ 

8~~lrTp_12~ 1 ELEVATIO~ 577 IFEETf I I I I 
. t-.... GRAY CLAYEY SILT WI TH SOME SAND AND GRA)EL1 

I --t-- fiELD MOISTURE CONTENT: 7.'6% 
t--t-L.. FIELD DRY DENSITY: 141 LBS.lCU. FT. 

OIj----+---t-+-+-fr-::::::;-4J::+--_i--_.J.--I-2.!SA'I=M!!:'PL!y!E'...,r;O B TA I N ED WITH PITCH ER SAMPL ER 

~'" .02t----t--t-++t--I+t+---+-+t'-...~-+++++t---l---l--+-+-W--l--1_l 

"" r-..r-.. 

PRESSURE IN 

~ 03r----t--t-t-~~~-rr_--_t--+-+-i-+-~~~--~-~-~+_+_~~ 

.04t---t-----t--H-t-t-t-I-t-----+--H-++++++-~~~ 

;:: 

~ 
.05f----:::::t=--t-t-H-+tt-t---+--+-+-H+H--f---l--+~___*_H-+-+--l-l I - ___ 

r-t--_f- r\ 
1\ 

--~ -I-Ii'-H-__ 1\ 
-t---t--I---l-....L.l r-

PRESSURE o IN 0 LBSc,/ ~Q. FT. 0 g 0 '::l 0 0 

o 8", ~ g 0",0 g 0 ~ g 8 g 0 § ~ 8", .~ 
o°r-____ -T_~".~~v~r.-.._ro~---T2--;".--~,,~"'~-.,,~o~--~2;_--~".--~.~~~~~2 

B~LJG rrzH ELEVATII)~ 667 'FEETI ! \ 1,1 
GRAY CLAYEY S I L T WITH SOME S~ND AND. GR;~EL 
(ILLINOIAN GLACIAL TILL) --r---... FIELD MO ISTURE CONTENT: 17.7% 

.01 t----+---t---='l--d-+-H+I--'----+--+-+F I ELD DRY' OENS I TY: 110 LBS/ CU. FT. r---r--.:--. SAMPLE OBTA I NED WITH PITCHER SAMPLER 

I 
........ r--... 

.......... 
i'. 
" 03 

I 'f'\ 
04 

\ 
I·! .05 1\ 11 I 

06 i ! 

I 
I ' X' I 

. I I - i'! 
07 r-- '- ! I t 

!--

~r F, I}~ 
08 In \ 

~------------------------------------------------~<I 'J 
;1 
Ii II 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

~--------F-I-G-U-RE--2-.5---3-21-----====---f 

CONSOLIDATION TEST (BORING P-29) 



PRESSURE IN LBS. / SO. FT. 0 0 0 0 8 0 
o 0 0 g 0 08 08 0 g 8 g8 ~ ~ 

g 2 ~~~ 8 2 ~Vln g 2 ~~ ~ 
or-----~--T--r-T-..,~r_----T_~T__r~._TO,;~----T_--T__r_r._TO., 

t--r-.... 
.Oll----+--+~-.d--++H_t__----+--+_+_+_++_IH_f_--+_-+__+_+_+_H_H 

"r-- I' 

~ 
.02'1-----1--+--+-+-++-H-po...,--"'-+--+__+_+--1BORING P-15@lELEVATION711.8FEET 

GRAY CLAYEY SILT WITH TRACE OF FINE . 
TO COARSE SAND J. 
I
(WISCONSINAN GLACIAL TILL) I I I 

I\. FIELD MOISTURE CONTENT: 12.8% 
1---+--+--+-+-++-11-+-1--- FIELD DRY DENSITY: 116 LBS.lCU.FT • 

. 03 - "'\. SAMPLE OirrAiNEO WITH DAMES AND KlaRE TYPE U 
! ,SAMPLER. 

1\ 
'~~---+--+-4-+-~~~---+--+-~~\~rrH-----+--+~-+~HHH 

f\ 
.05i~--4--+-+-+-++~~--+-+-+-+-f\~H-~----j--+-+-+-+~rt1 

\ 

.10II----+""""--1--+-f_++-+++---+--+--f-l-++-+++---_+--+-\-t-lH-++-H 

.11f----+--+--+-+--t'''''k-H-t-----+----1-H-t_+-t-H-t------+--t--t-Tt-t-t-t-ti 

.12.~--+-+-+-+-++-I++_--~~+-t-t-++-I++_--+-+-+-I~+t_H 

.I31---+---+--+-f-++-+++---H--H--f-l-+--f"'f..!:+----+--H--I-IH-t\+-H 

.141----+--+--+-+_+--1-H-t-----H----1--t-f-tH-H-t------+-H--""-.....:I-+-+t-\-l 

CLINTON POWER STATION 
UPDATED SAF"ETY ANALYSIS REPORT 

FIGURE 2.5-322 

CONSOLIDATION TEST (BORING P-15) 



PRESSURE IN o 

g------~2~~~~~~§~-r~~g~----~~--~~~~~~§~_.TTT§----~~r__,~~,I_,~_.._rr;~ Or-

LBS. / SQ. FT. 

.Oll-------+"'--~o;:--l-H_+_+_+_+_----_j..--_+--I_H_+_+++_----_+_--+__+__+_++t_H 
........... 1"-

'I'--
r--).. 

.~I-------+---+_~~_+_+_+~~----+_--+_~~~~~~~--L-~~~~+_~~ 

~ 
BOR ING P-1S ~ ELEVATION 683.7 FEET 
DARK GRAY CLAYEY SILT WITH TRACE OF 
ORGANICS (ILLINOIAN GLACIAL TILL) 
FIELD MOISTURE CONTENT: 17.7% 

'- FIELD DRY DENSITY: 104 LBS.lCU.FT • . 03I------+---+_~~_+_H__+_+------+'~ "'"-t--SAMPLE'OBTAINEO WITH DAI';ES AND MaO'RE TYPE U 
" SAMPLER. 

1\ 

\ 

07'1---------l-----I--+-+-+-+++--+-----I---+-+--+++++--\-1\ --+---+-+-+-++-t-H 

06f-----+---+--1f--+-+--+-+++-----+-I--+-+-+-+++t-----\+-\ --+---+-+-t--t-
\ 

1'\ .\ 
IO~-----+---+-~~~+4-H~----_+_--+__+_+~+4_H----~+_--~~~I_H_++4~ 

""~ \ 111-----+--+"""*,,---iI'-f-+ ...... ++I+---+-+-+--l-+-+-H+------+-I--;\--I\+-+-+~+_1 

...... 
IZI------+---+-~~-+-~~------_+_--+__+_+~+4_H------+---t-+~_+_++~ 

13f---.-t-.---+--+--+--+--+-+++-~~--+-+-+++--H--------+-----+--+-+-1\-\-H-+--l 
"'~ 1\ 

141------+---+-~~-+-+-+~------+_--+-~~~+_+~-------+---+_-r~+~~ \ 

:1 

'r--. l--

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-323 

CONSOLIDATION TEST (BORING P-18) 



·Oll----t---t----t-H-++-l'-t------t----t-+-++-t-t+t---+--+--t--t-t-+t-H 

'", 
. r---. 

·~r----r--r---t-~~~~~-~---tr----tr-~BO~R~IN~G~P~_~20~~~E~LE~V~AT~I~ONf,6n,88'.73~F~EE~T~~+~ 
i' BROWNISH-GRAY SILTY CLAY AND CLAYEY SILT r--" WITH SAND AND SOME GRAVEL(INTERGLACIAL ZONE) f'.... FIELD MOISTURE CONTENT: 10.9% II I " FIELD DRY DENSITY: 122 LBS./CU.FT. . 

03,1----t---t----t"--HH-+I-+-~-I_-f___.1~~~~t~R.OBTAINED WITH DAMES AND MOORE TYPE U 

"'~ 
.~r----r--r-+-r+++++----+-~~~-+~~+---~---r-r~r++H 

'\ 
.05t---+--t-+-+-+-+-t-t-t----+--t-~~[\--?-H+t---t__--1!__+-+-H--Hrl 1"\ 

1\ 

CLJNTON POWER STATION 
UPDATED SAfETY ANALYSIS REPORT 

FIGURE 2.5-324 

CONSOLIDATION TEST (BORING P-20) 



PRESSURE 
g 
o 

- -. r-- - -r--t- i- 4-JU ------
IN LBS. / SQ. FT. 

8 g o 0 ... on 

o g 
o 

g 8 8 0 ... g 
BOR I NG P-21 @l ELEVAT ION 695.7 FEET 
DARK GRAY CLAYEY SILT WITH TRACE OF r-. _ FINE SAND (INTERGLACIAL ZONE) 

I ~ _,.....- FIELD MOISTURE CONTENT: 18.4% ?........ FIELD DRY DENSITY: 114 LBS.lCU.FT • 
. OIt----+--+-lI-t_H+H----t_7"t-+~"i._tSAMPLE OBTAINED WITH DAMES AND MOORE 

I'----r---.. /v ..... -!YP~U SAMPLER • 

. ~r---~---r-r~~~~~~--+_~~r1~++++~ ~~-+---+-+-~~+.~ 
................ / '\ 

.03r----r--r~-r-rt+rr~-~-r--r-~_+~4_~}_--_+~,~+__+_+_+~~ 
'..... "\ \ 

.04r---t---+"--t--""'kt-t-+++--+-I\~-t-+-H-+++----+--t--\I\++-+---I-++-l 
Ii....... \ '-

j i . A~ .. --"'r- \ .05t-RjBOn.RilINtNG;--'p-p-:-;2;a9<@lr-Er;L-;!E;f,VAr..T!;-;10U:Nf-:6t,11'i7'<FlrE~ETr---p""";;;±-..... -Pott,++I++_--,_._+--+\->f--+-+-++-1 
GRAY CLAYEY S I L T WITH SOME SAND AND GRi.\)fEL - ___ \ 
FIELD MOISTURE CONTENT: 10.1% ~\ 
FIELD DRY DENSITY: 136 LBS.lCU. FT. -
SAMPLE OBTAINED WITH PITCHER SAMPLER 1\-_.. 

.06t----r--r-l-~H+H_---t_-t-+-t+~I++_-~~~~~+--+-+~·~~ 
---_ 1\ -- ...... -~ 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-325 

CONSOLIDATION TEST (BORING P-21) 



PRESSURE IN LBS. / SQ. FT. 
0 0 0 0 0 

0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0 

'" 0 0 0 ~ g 2 2 0 0 2 2 0 g 0- '" '" 0 ... "' 0 ... 0 -r--r- r-I- 1"--1--", 
.02 

'" BORING P-22 IiV ELEVATION 728.5 FEET 
t-IJTTLED LIGHT BROWN TO GRAY ISH-BROWN 
SILTY CLAY WITH TRACE OF ORGANIC 

1\ DEBRIS AND FINE SAND (LOESS) 
FIELD t-IJ1STURE CONTENT: 22.2% 

. 04 FIELD DRY DENSITY: 97 LB~./CU.FT • 

\ SAMPLE OBTAINED WITH DAMES AND MOORE TYPE U 
~AMPLER. I 

.06 
:z: 

\ u z 

"-f:l 
5 .08 

r\ ;;; 

;;; 

.1 ~ 
1\ 

.I 

~ r--...... 1\ .14 t-...... ...... I- \ 1"--1-- ... 

............... ...... . 16 
......... \ ...... 

I-I--r-. 

18 I'-....... 1\ ........ N 
.2 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-326 

CONSOLIDATION TEST (BORING P-22) 
(SHEET 1 of 2) 



PRESSURE ~/mIT 0 
o ~g~ 0 g ggg g g §8§ ~ 

IN 

g 2 .. , v ... ~ 2 f'") ~ g Q 2 ... ~... Q 
or-----~--T-_r_T_r~rrr_----~--~_T_T_r~~r_----~--T__r_,_r~" 

"" I .o2t-----p ....... :t-_+_+-++H_t_--_t_-+_+__t---t:-!::-!~1~ 

FIELD MO ISTURE CONTENT: 36.8% ' 

BOR ING P-22 (oJ ELEVAT ION 699.5 FEET 
DARK GRAYISH-BROWN SILT WITH FINE 
ORGANIC DEBRIS (INTERGLACIAL ZONE) I 
FIELD D[,Y DENSITY: 74 I.BS.lCU.FT. I 

.04't-----t---j--+-+-+-t-t-I" ... "',----l\..t--1-+-~!~~UR~BTAINED WITH DAMES AND MOORE TYPE U 

.~;r----t---t---t~-+-t-~+---_rL~~_t_~-4__t_t_H_t_--_t_-_t_~_4_+_t_~ 

"1\ 
.oe'I--T--t-I-tITM::;F;;;;;;::=--r---rI~I-t-H-j----r-T-t-tITm 

~F::::~ \~ 
1""t-~ 

IOIt----t--+-+-+_+_t_H-~--_t_-_t__+~~-t-H_t_--_t_--_t__+~_+_t_~ 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-326 

CONSOLIDATION TEST (BORING P-22) 
(SHEET 2 of 2) 



r u z 
'\ 
gj 
r u 
i1; 

i1; 

0 
0 

0-

-
PRESSURE IN 

g 
o 

o 
2 

LBS. / SQ. FT. 
$1 0 0 
S:! g 8 ,., ... ., 

o o g 
g 
2 

BLUISH-GREEN TO GRAY SANDY SilT WITH 

I
:BORING P-22 (Ql ELEVATION 689.5 FEET 

-r- ~~~ED C~;S~~~~E~~~~~~~\ ~D2~~~ 
.02 

--r-.... FIELD D~V DENSITY, 119 LBS.lCU.FT. 
1-----l--+---_l_--1--1......j.-++"to~,._-_+-......j.-+_l__l__I__i:SAMPLE OBTAINED WITH DAMES AND MOORE 

~ """ ,TYPE U SAMPLER I 

.04 " I 

.06 

.08r---~ 

g 2 ~ ~ § ~ PRESSURE ~ IN ~ lBS{ r FT. § ~ ~ ~ ~ ~ 
O~----~~--T_~~r-~~~~----~~~~-... ~~.,~_r--~------~---=--~~----~_; I !BORING P-26 (Ql ELEVATION 692.1 FEET r--t-. t.-n GRAY SILTY CLAY WITH SAND AND 

-_ I---r-.... vV' ~OI~~~~W,~~~A~R~~~LE) ----
-r-. ........ /' 'IELD MOISTURE CONTENT, 14.6% 

.021------'I--+-......j.-I-H~~I--.......~...."........j.__,,,LI-_+_......j.-+., lelD DRY DENSITY, 120 LBS.lCU.FT. 
1-- ............... K SAMPLE OBTAINED WITH DAMES AND MOORE 

.......... TYPi: U SA'~P:"ER Ii! : I \' 
.... I ~t.- BO. RING P-27 (Ql ELEVATION 728.4 FEEl 

.... , '" V C,RAY SILTY CLAY \>11TH SAND AND --I. X 0CCAS 10N~1. GRAVEL 
.04II-----I-tl-IHIi~~;:::::::i==_r,~~~i (W ISCONS I NAN GLAC I AL TILL) I ,," FIELD MO ISTURE CONTENT, 11.2% :::::--:::. -r-.- ,~ FIELD DRY DENSITY, 126 LBS.lCU.FT. ---=----:... -- - ~~S\MPLE OBT.~INED I!/ITH DAMES AN 'M 0 E 

- --- ---..: .=:-~ ~ TYPE U SAMPLER 

.08~--~~~-+~~+_--~--~~~~~~----+_~~~~~ 

" \1', 
~--- f\. "" 
I --.....~- - _ I \. 

.Ioll----I--+-......j.-I-Hf-++lI---......j.--"''''''''~_+__l.::..:r''_'+4__0H,__--_+_-~-~_+_+++_I_4 

~r-...r-.I-- r-. ---- --i'\~' 
I--- f\. .12~1-----+---1--+-+-.J-I-+-++---+--+--+--+-+++-++---==l'"...-+_"""'±~~-+++-+~ 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-327 

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



PRESSURE IN LBS. / SQ. FT. 
0 " 0 

0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 ~ 0 ~ ~ 0 0 8 0 0 0 0 0 0 0 OJ 2- 0 2 0 2 0 0 ~ 0 Ii! '" 0- ... .,. 
'" ... 0 -r- r..... r--. ..... :--

.02 
r ~ 

BORING P-27 (oJ ELEVATION 703_4 FEET 
'-' GRAY S I LTV CLAY WITH SOME SAND AND z 
\ OCCASIONAL GRAVEL 

" KWISCONSINAN GLACIAL TILL) 
~ FIELD MJISTURE CONTENT: 17.5% r .04 FIELD DRY nENSITY: 109 LBSJCU.FT. '-' ;;; 

~ 
'~~~~L5 ~mmD WITH DAMES AND MOORE 

;;; 

1\ . 06 ..... ,.............. 
............. 

\ 
........ r\ ...... ..... 1-0. !\ 

.08 ---r-. r--i'-o~ ~ 
10 

12 

PRESSURE IN LBS. / SQ. FT. 
0 0 0 0 0 0 0 0 " 0 

~ 
0 0 0 0 0 0 0 o 0 0 

0 0 0 
~ 

0 0 0 0 o 0 ... 
0 ~ ~ 2 0 0 0 2 0 2 0 0 2 '" o~ '" ... 0 '" ... 0 

B6RiNci ~~29 (a) ELEVdTION J2 7 ~EETI I I I"LI --r- GRAY CLAYEY SILT WITH SOME SAND AND GRAVEL 
r--r--I- FIELD MJ I STURE CONTENT: 9.9% -- FIELD DRY DENS I TY: 134 LBS.! CU. FT. 

.01 SAMPLE OBTAINED WITH PITCHE~SAMPLER -... r-t-r-. r 
'-' z 
\ '" ~ D2 
r "\ () 
;;; 

;;; "-
~ ~ D3 

t5 ~ \ 
~ I"- 1\ 0 r-.. g ...... 1"-z .04 0 

~ 
u 

\ i'-- .......... 
.05 -to-- ~ 

I---r-- \ r--.()6 
r- ...... oL 

m 

CLlNT'O N POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-328 

CONSOLIDATION TEST (BORINGS P-27 
AND P-29) 



PRESSURE IN LBS. / SQ. FT. 
0 0 0 0 0 0 

0 0 0 0 0 o 0 0 0 0 0 8 ~ 0 0 0 0 0 
~ 

0 g 0 0 0 
~ '" 2 0 ~ g 2 0 2 0 g Q '" Q v Q '" 0 0 

~ r-... oz ..... 
......... BORING 0-6 AT ELEVATION 647.0 FEET 

........ BROWN SILTY CLAY WITH TRACE OF FINE SAND 

i'-... 
SAL t CREEK ALLUV IUM) 

FIELD MOISTURE CO'NTENT; 33.1% 
FIELD DRY DENSITY, 88 LBS./CU.FT. 

.04 ~At1PLE OBTAINED WITH DAMES AND MOORE TYPE U SAMPLER 
..... 

.06 '" x '\ 0 z 
'\ I\. f3 .08 x 

\ 0 ;;; 

;;; i\ 
z .10 

:\ 0 

f1 
~ r\ z 
8 .12 

~ 
.14 " I' 

.16 f\ ---r-- \ r-~ .18 
t--I-o " J---t--r- i\ t- t-I'--.20 "- -

.22 

! 

CLINT 0 N POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-329 

CONSOLIDATION TEST (BORING 0-6) 
(SHEET 1 of 2) i 



PRESSURE IN LBS. / SQ. FT. 
o 
2 

o 0 o 0 o 0 .. '" 
-r--r-. 

r-i"'-r-. 
.OIt----t--+-_+_+_+-ti"-o+r..No.~-__l-_t-_'=_;:;I;_;;~'+_!_+__;:_;_;:=_::::_:'_,_;;_;;_;!'"=~-'-..!-'-'-+_l 

'" 

BORING 0-6 AT ELEVATION 602.0 FEET 
GRAY CLAYEY SILT WITH SAND AND SOME GRAVEL 
1(ILLIN'OIAN ciLiICIAL TILL) 
FIELD MOISTURE CONTENT, 6.5% 

~ FIELD DRY DENSITY, 136 LBS./eu.FT . 
. 021----t--+-_+_+-+-+-I-+t---_+_.30~,SAMPLE OBTAHiEO WITH DAMES AND MOORE TYPE U SAMPLER 

f\ . 
. 03'1----t--+--+-+_+-+-I-+t---_+_-_+___t~~_+_+_+++_--_r-_+__t__l__t_r~ 

~ 
\ .04t---+_-t--t--+-+-i_rH---__t--+~r-H__+\+++----+---!--t--+-t-+++-I 

\ 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-329 

CONSOLIDATION TEST (BORING 0-6) 
(SHEET 2 of 2) 



PRESSURE IN LBS. / SQ. FT. 
0 8 0 8 0 

0 0 0 0 0 0 0 

~ 
0 0 0 0 0 0 8 0 0 0 0 0 

~ 8 0 2 g ij! Ii? 0 2 o 0 0 2 g 0 Q ., " '" Q '" 0 

r----r--
t"--" .02 

I' BOR ING 0-8 AT ELEVATION 649.7 FEET 
1'", BROWN SILTY CLAY (SALT CREEK ALLUVIUM) 

FIELD I'OISTURE CONTENT, 25.8% I ,... 
FIELD DRY DENSITY: 95 LBS./CU.FT. 

" SAMPLE OBTAJ N.ED WITH DAMES AND MOORE 
.04 TYPE. U SAMPLER 

~ r u 

I\. z 
'\ .06 

"' f3 
r 

r'\ u 
;;:; 

;;:; .08 

\ 
1\ 

10 

1\ 
f\ 

121'-__ ~ 

t-- r-- \ t-I"'--
I"-.14 -- \ r----r-- r-r- ~ r---.16 

.18 

CLINT 0 N POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-330 

CONSOLIDATION TEST (BORING 0-8) 



PRESSURE IN LBS. / SQ. FT. 
o g 
o g 8 

.. on Or--::: r--- ......... 
............. 

'~~----~--~--~~~~++------+---+B~07R~IN~G~D~-~18~A~T~EL~E~VA~T~IO~N~64~8~.~I~Ff.EE~T-+-f-+-rtt; 
MOTTLED BROWN AND GRAY SILTY CLAY 

~ 
WITH FINE SAND AND TRACE OF ORGANICS 
(SALT CREEK ALLUV I UM) 
FIELD MOISTURE CONTENT: 25.9% 

·04I-------I----I---t-+-H-I-++-----.3000d--t.F I ELD DRY DENS ITY: 95 LBS. /CUJT. r"\.. SAMPLE OBTAINED WITH DAMES AND MOORE 
I '\ TYPE U SAMPLER 

\. .06~--+--~~~+-~++---4-_+~\~~+_~++--~-_+-~~_+t+; 

1\ 
.08~----~--~--~+-~~++------+_--+-_+_+~~~~+_----_f--_f--+_i_+_rt~ 

.IO·~----~---+--~+-+-l-+++------+---+-_+_+_++M+_----_+--__t--_t_+i_H_H 

.
12
f---
1

'-.........--+-""-+-+-1-+-I-+-H--+---t-t--t-t++t+-\-\\----+--t--t-++t-t-H 
.~ ~ \ --" ----r-- ~ r--r-t- 1\ 
.I6'~--I----+--jHi-++-lf+-l----+-_+_+-+--+=F'I"'I_i_""_;;; __ =--+~++-+-+-+-+-H-; 

.181L...--..J.._..J.._.l-.J....l-L-J..,L.L ___ .J..._...L.......L--I-L...I...L..J....L... __ .................... ...L......I.....L...L..J. ....... 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-331 

CONSOLIDATION TEST (BORING 0-18) 
(SHEET 1 of .2) 



PRESSURE IN LBS. / SQ. FT. 0 0, S! g 8 0 

g 2 ~~g g ~ ~~§ § ~ ~~g ~ 
or-----~--~_T~~_rrTT_----~--~_;_;~_rTTT_----_r--~_,~r,_rTi' 

---i--r-
t-I'---r-. 

'021---+-+-+-+-+-P'*t-",---I--I--tB;;:;O:-!R;-;'N:!:-G~O:--_'!-;;8;'-A~T:--E::7L-;::EV:;;A-;-T';';;,O::-N'6";;"23:;'.';-,'F:-:EE;:-;T:-'--'-'-tn 
GRAY CLAYEY S I L T WI TM SAND ANO SOME GRAVEL I' 

(I LLINO IAN GLAC I ~L TILL) 
FIELO MOISTURE CONTENT, 7.2% 
r:ELD DRY DENSITY, '36 LBs.leu.FT. 

,04I---+-+-+-+-+++++---""",,:--+-+,SAMPLE OBTA'",iED WITH DAMES AND MOORE; TYPE 0 
" SAMPLER 

~~ 
,oo;~~~~-+-+-4-+~t-++---~-~-4~-+-r+++----+--r-lr-r1-++-t~ --r-- ~l'. r- t-r- r--t--I- 1\ 
.OOI~--~~~~~HH+r------~~~~-r-rr~ __ --~-+-+-rTTTH -f--..,r-.... i".. 

.lo'I----+-+-+-+-+++++----+---+---I-l-+++++---_+--t--l~H_++H 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-331 

CONSOLIDATION TEST (BORING 0-18) 
(SHEET 2 of 2) 



PRESSURE LBS. / SQ. FT. 0 

O~r-----~~r-~~~~~~~T-~-r~g ______ ;~ ___ ~~O __ ~~~~~-r~~§~ ____ ;~ __ ~~ __ ;~~~~-r~~~ 
IN 

BOR ING S-5 (al DEPTH 5 TO 10 FEET 
.0411----+--+-+-+-+-I---P~---+_-+___l______+g~m Im~Y G~~e~L WITH SAND AND 

~ 
REI'OLDED I'OISTURE CONTENT, 18.6% 
REI'OLDED DRY DENSITY: 110 LBS/cu.FT. 
PERCENT COMPACTION, 84% (MODIFIED AASHO) 

5 MPLE OBTA I NED WITH bAMES AND MOORE TYPE U 
.06'~--~--+_+-+-+-~+4 __ ~~-~~_S~A~M~PL~E~~---~-~~-~-+~~ : ~I\ 

.~ .oal----+--+--l-+-H-+-++---+--...J!\,-\+-+-+-I-t-..J-.l.---+_-+___l_--l__l_-+-+-I-I 

~ 
8 ~ 

.IOI---+--+-.f-+-+-I-+++---+--+--+--l"\+-H--H---~-~~--lH-+-H-l 

1\ 
f\ 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-332 

CONSOLIDATION TEST (BORING S-5) 
(SHEET 1 of 2) 
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(SHEET 2 of 2) 
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CONSOLIDATION TEST (BORING P-29) 
( SHEET 1 of 3) 
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CONSOLIDATION TEST (BORING P-29) 
(SHEET 2 of 3) 
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CONSOLIDATION TEST (BORING 0-40) 
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CONSOLIDATION TEST ( BORHIG 0-41 ) 
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CONSOLIDATION TEST (BORING S-10) 
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CONSOLIDATION TEST (BORING 5-14) 
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CONSOLIDATION TEST (BORINGS G-18, 
G-19 AND G-20) 
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CONSOLIDATION TEST (BORING P-32) 
(SHEET 1 of 2) 
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CONSOLIDATION TEST (BORING P-32) 
(SHEET 2 of 2) 
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CONSOLIDATION TEST (BORING P-33) 
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CONSOLI DA TI ON TEST (BORING P-36) 
(SHEET 1 of 3) 
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CONSOLIDATION TEST (BORING P-38) 
(SHEET 1 of 5) 
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CONSOLIDATION TEST (BORING P-38) 
(SHEET 2 of 5) 
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CONSOLIDATION TEST (BORING P-38) 

(SHEET 3 of 5) 
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CONSOLIDATION TEST (BORING P-38) 
(SHEET 4 of 5) 
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CONSOLIDATION TEST (BORING P-38) 
(SHEET 5 of 5) 
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FIGURE 2.5-343 

CONSOLIDATION TEST (BORING P-41) 
(SHEET 1 of 2) 
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CONSOLIDATION TEST (BORING P-41) 

(SHEET 2 of 2) 
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126 LBS. ICU. FT. 
(94% OF AASHO T -180 DENS lTV) 
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CON SO LI DA TI ON TEST (COMBINED BULK SAMPLE) 
( SHEET 1 of 3) 
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CON SOLI DA TI ON TEST (COMBINED BULK SAMPLE) 
(SHEET 2 of 3) 
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FIGURE 2.5-344 

CONSOLIDATION TEST (COMBINED BULK SAr~PLE) 
(SHEET 3 of 3) 
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CONSOLIDATION TEST (BORING H-6) 
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SAND AND SOME FINE TO COARSE GRAVEL 
(ILLINOIAN GLACIAL TILL) 
fiELD Pf) ISTURE CONTENT: 8.4% 
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CONSOLIDATION TEST (BORING H-32) 
(SHEET 1 of 2) 
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CONSOLIDATION TEST (BORING H-32) 
(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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PERCOLATION TEST (METHOD)
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PARTICLE SIZE ANALYSIS - TYPE B 
MATERIAL - LIQUEFACTION SAMPLE 
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LIQUEFACTION TESTS OF TYPE B MATERIAL 
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2. THE SUBSURFACE SECTIONS SHOWN PRESENT QUR EVALUATION 
OF THE MOST PROBABLE SUBSURFACE CONDITIONS BASED UPON 
OUR INTER.PRETATION OF PRESENTLY AVAILABLE DATA, SOME 
VARIATIONS FROM THESE CONDITIONS MUST BE EXPECTED. 

3. REFER TO FIGURE 2.5-356 FOR LOCATION OF SEISMIC TEST 
LINE NO.4. 

500 600 1000 1100 1200 1300 1400 1500 1600 

SI.,,. •• 0+00 
SOUTH 

750 

700 

... .. 650 ~ 

.!i: 
c:: 
.~ 600 ... 
~ .. 
i;j 550 

500 

450 

SUBSURFACE SECTION-SEISMIC LINE 4 

10+00 

NrCIt$C r 011 
'~L/,' " ';::, " I NI$IIIC L INCS ,. J 

~f :'1' ".--- Elti",.", 6I'0Il11(/ $wtu. 
V , 

1.000 Fl/ue 

S.500 FTiRe 

1,150 "/1(e 

10,1:50 FTISEC 

CLINTON POWER 

IIHIIO 
NOItTH 

?!JO 

700 

6!JO 

600 

$!JO 

!JOO 

4$0 

STATION 

... .. 
~ ., 
= .... ... 
t .. 
i:; 

. U1'OATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-362 

SEISMIC REFRACTION SURVEY LINE 4 
STATION SITE 



·,.,,.. 0+00 
$OUnt 

100 

.180 

.160 

~ 
~ .1'0 

I 
.~ .100 , 
~ 
i::: .080 

.060 

.040 

.oeo 

TIME-DISTANCE PLOT -SEISMIC LINE 5 

$+00 10+00 

. l,()t() 'TI~(C 

16+00 
NORTH 

oL---~--~----L-__ -L __ ~ ____ L-__ ~ __ ~ __ ~~ __ ~~~~~~~~~~~~~~~ o 100 eoo SOO 500 leoo ISOO 1400 1500 1600 

~ 
i. TIME DISTANCE PLOTS SHOW I.IIFOlUIATION COLLECTED 

FROM SHOT POINTS MADE AT SEVERAL -LOCATiONS ALONG 
A SEISMIC LINE, FOR CLARIFICATION, TWO PLOT SYMBOLS 
HAVE BEEN USED TO INDICATE THE ORIGIN OF THE ENERGY: 
FROM THE LEFT (.) FROM THE RIGHT (+). 

2. THE SUBSURFACE SECTIONS SHOWN PRESENT OUR EVALUATION 
OF THE HOST PROBABLE SUBSURFACE CONDITIONS HASED UPON 
OUR INTERPRETATION OF PRESENTLY AVAILABLE DATA, SOME 
VARIATIONS FROM THESE CONDITIONS MUST BE EXPECTED. 

3. REFER TO FIGURE 2~5-356 FOR LOCATION OF SEISMIC TEST 
LINE NO.5. ... . 

SUBSURFACE SECTION-SEISMIC LINE 

s ,., iD~ 0+00 
SOUTH 

$+00 

T50 , 
~~"r(;"CC''''' 

_._~ ___ t- _:'~~C_"WE I -
I 

TOO ------

l 650 

.~ 

~ 600 t-~ ... ... 
~ ,. 
i;; 550 +~ ---------

t --
I 

450 
J_._ 

'0+00 I$+!J() 
NO"TH 

&~ _~Clli"i'" fIr",,_ s.,rftlCtl nn 
Ipoo FT/SlC 

~son/Hc 

'.500 ",.c 

to.5oo "/SEC 

'00 --- .. 
6!JO 

.. 
.t 
-!! 

600 
~ 

~ .. .. .. .. 
550 i;; 

500 

450 

CLINT 0 N POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-363 

SEISMIC REFRACTION SURVEY LINE 5 
STATION SITE 



~ , 
! 
~ 
~ , 
i': 

.140 

.fLO 

.100 

.080 

.O~O 

1U0 

.f)60 ~ ..-,,, .. , 
o I I 

i 

i 
I 

I 
o 100 ZOO .JOO 400 $00 

.. 

TlME- DISTANCE PLOT - SEISMIC LINE 6 

1'.non,e. 
/l./ "'" I 

/ ~ I v 

I ~'/I v 
i ! i"'\V-' ! '''lOn~c~.1 IZOO"'1(C : I . I 

600 700 800 800 1000 1100 1200 1-'00 /400 
Oisltl"e, in IHI 

SUBSURFACE SECTI:)N - SEISMIC LINE 

I 

1$00 

ItHOO 

>" i I"-T"~ 
1600 1700 1800 1900 2000 

-r------it~-------------------------------~-------------------------~7OO 
'-1~::~~~~========================::::::::::::::;:C::C~~.~",~:£:U:":h~':~==~===SW==fH='======~~~~~;;;;;;;;;;~::~6$O 
-4----------------------------------------------------------------------------~~----------------------600 

-4------------------------------------------------------------------------------------------------------$$0 ~ 

----=~---------------
~ 

500 ~ 

~ 
,~--------------------------------------------------~~~----~~-------------------------------------- 450 ~ 

'-4--------------------------------------------------------------------------------------------400 

1. TI:1E DISTA.'KE PLOTS SHOW I~FOR..'1ATIO~ COLLECTED 
FROM SHOT POt~TS ~DE AT SEVERAL LOCATI0~S ALONG 
A SEISMIC L1:-1E, FOR CLARIFICATION. TWO PLOT STI1BOlS 
HAVE BEEN r;SED TO I~lDtCATE THE ORIGIN OF THE ENERGY: 
FROM THE LEFT (.) "O~ THE RIGHT (+). 

2. THE St.:BSliRFACE SECTIO~S SHOWN PRESENT OUR EVAlCATIO:-; 
OF THE ~OST PROBABLE 5UBSL'RFACE CONDITIONS BASED !,;PO~ 

QUR INTERPRETATIO~ OF ?RESE~TtY ,WAIUSLE DATA. 50:1£ 
VARrATIO~S FROM THESE CO~OITIONS ~ST BE EXPECTED. 

J. :tEFER TO FIG1.:R£ 2.5-357 FOR LOCATIO~ OF SEIS!1IC ~:::ST 

LI~E ~O. 6. 

CL I NT 0 N POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-364 

SEISMIC REFRACTION SURVEY LINE 6 -
DAM SITE 



-
TlME- OlSTANCE PLOT - SEISMIC Lltl:: 7 

".,;" D<-OO $-0<1 ",~oo /$4-00 ltHOO 
sc(;TH NORTH 

.L«J 

~'''' I ! 
, I .L I I , 

! i ! I -J ~I i i I . -I. ~ . -\--; - i-I , 
.240 , 

I 
, 

. : ' './ '" KT"-' r---- i I ! 

-----
, ; . '~: 

I--- I i ..:....---.,!Oo ",.c· .: I 

.210 ----+ _.'JlT;"l\.OC"'(+--r" ....-.r '>-
I , 

! 
1' . iii i I /' • 200 ----' 

I 
, 

I 
i I .< , 

1"-." I I I I 

i I 
.1110 I 

"-'"", I I 

I 
.l/j i i 

, 

~ I , I , i 
I , , i I ./60 

"'" 1"-·"",1// i I i 
~ ,,/ I , 

! 
i 

I i I I 
I ! I I , 

I I 
:: .140 

Yi""'-" I 
i : ; I 

~ I 
I ! ". , I , .. .II!O '" 

, , 
~ /' 

i 
I I 

-""~i i 
: , y' : 

I:: 
1'-'" 

; ; 

! /' , ,/.'; 
./00 I \ 

"'"", '-"V 
I 

N I ',,/ 
I 

! 
I 

. I, Y 
~ :X' · I 

"'" ./ I I 
.1)110 

" / 
, 

I I i 
/"./ "'."" I I i' i , 

! 
I I '. • I , I 

.rHO l1OOn/1l(C IY' N I 
,-// ~ ........ i 

i 

\ I /" 
'.,IOOI'T/.C .; i .O.f0 ~. 

V/ '" 1"--", L",,/ 
,-/ I , I I ~. I 

; I I 
; I I 

mo~ "_. 1''- 1//1 i , 
I 1"-" i 

: 
1.,tO"/lI(t~ 'l--1,uo "/we; i ,.",;" .. ~ 

0 
0 /00 100 3()0 400 500 600 TOO 1100 900 1000 1/00 1200 I~OO 1400 1501' 1600 1700 1800 1900 2000 

Oilttllfe' ill I •• , 

SUBSURFACE SECTION-SEISMIC LINE 7 

.11Uiu 0.,.00 $_00 10+0(1 I~ 20.,.00 
"""TH HOI'''' .. 

~:; 

~c& 
TOO-rr ·TOO 

~E"I"lr, 6~ $,,,,-- I 

650 1.000"",(C 650 

600 
\ , 600 

$:00 550 , ! .. 
./! ',lOOnll(C , .:! 
s 500 500 ~ . ----,------ ---- --- --- --------- -- I ~ 

"50 "50 
~ 

.......,~"ftfO "IlION ~ ... D-st .. u,._ .... Ioc#r •• ...., 
'000 'T)UC 

i:; 

"00 
I 

400 

I 
~$O S50 

','00 '''', .. e I sao sao 

i 

~;OTES: 
CLINTO N POWER STATIO N 

1. n~E O[STA..'1CE PLOTS SHOW DiFOR.'1ATrON COLLECTED 
FRO~ SHOT POINTS :1ADE AT SEVERAL LOCATIONS ALONG 

UPDATED SAFETY ANALYSIS REPORT 
.\ SEISMIC LI~E. FOR CL.ARIFICAr!O~. T'.IO PLOT SY~BOtS 
i-tWE 3EE~ t:SED TO INDICATE THE OR lCDI OF' THE E~ERCY: FIGURE 2.5-365 ,ROM THE LEFT (.) FROM THE RIGHT (+1. 

.. rHE SL'BStRFACE SECTIO~S SHOl..ll PRESE~T OUR EVALr.:ATIO~ 

OF ~~E :105T ?ROBABLE Sl:BSt.:RFACE CONDITIONS BASED t.:PO~1 

Ot.:R r~:ZRP~.ETATIO~ OF ?RESE~;TL,{ AVAILABLE :>ATA. SDHE SEIS~1IC REFRACTION SURVEY LINE 7 -VARL\l ro~s fRO~t THESE ca:-<OiT IG~S :1l:ST BE E.XPECTED. 

J. REFER:O FIGURE 2.5-358 FOR LOCATIO~ OF SEISMIC TEST SECTION E-E' ALONG NORTH FORK 
LI~jE ~O. 7. OF SALT CREEK 



TIME IN SECONDS 

0 .0/0 .020 .aJO .040 

1\,28TOFTISEC 
I 

20 \ 4800FT/SEC 

4£ .\ 
60 

"\ 80 

100 \ 
120 \. ~ T400FT/SEC 

l( .\ ~ 140 
~ \ e. 
Cl 

160 \ 180 

200 \: 
220 

\-240 

260 \:-
280 \ 

Norl.::...!. 

.050 .060 
I 

12000F17SEC 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-366 

REFER TO FIGURE .~.~)-156 FOR LOCATION OF BORING P-J4. 

UPHOLE (COMPRESSIONAL) VELOCITY SURVEY -
BORING P-14, STATION SITE 



TIME IN SECONDS 
00 .010 .020 .OSC .040 .050 .060 

- i~- -r-CASING .. \ 
.. \ 
60 , 

80 -\ 

\ 100 

\ .... 120 

~ 1 
~ 

140 
. 

~ 
Q.. 

'" q 
160 

180 

200 

220 

240 

260 

280 

NOTE: 

REFER TO FIGURE 2.')-357 FOR LOCATION OF BORING O-lL 

7000FT/SEC 

~ 
\ .\ 

. . 
5800 FT/SEC 

\ 
\ 

1\ 

1\ 

CLINTO N POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-367 

UP HOLE (COMPRESSIONAL) VELOCITY SURVEY 
BORING D-llA, DAM SITE 



~OTE: 

TIM£ IN SECONDS 

00 .010 .ORO .050 .0tID .060 .06() 

-~~- CASING 

20 \ 

40~~-+----+---~----4-----r---4 

\ 
60'r----~-----~--~~--_r-----r_--1 .\ 

801---01-\-. \---+----+---+-t--------""1 

100r----+~_.\_\--+_--__t---_r_---r__--. 

\ ... 1101-----+---""+-+---7000 FT/SEC --+-----1 

~ \ 
~ HOI----+----+--__t--_r_----r__--. 

~ 1\ 
~ 1~r----+---+I~\--4------r---r--_. 

\ 
1801----t-~\ t----t---~ 

200'r--~----~--~~~,---r----T--~ 
. l\ 

2Z01----+---+_--__t~--_r_---t_--1 

6000 FT/SEC 
240'1----+----+---~--_+___r_----.... ---_1 

260'1----+--+-------I1----;.r----+-_-1 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-368 

REFER TO FlGURE 2.5-1'18 FOR LOCATlUN OF SURtNG 0-31. 

I 
UPHOLE (COMPRESSIONAL) VELOCITY SURVEY -

BORING D-31 SECTION E-E' ALONG NORTH 
FORK OF SALT CREEK I 



7 

9 

10 

65 

NOTE: 

',-. 

GRAPHIC 
COLUMN 

1 1 

!. I 
I 

UNIT 
DESCRiPTION 

LOE5S, weathered; 
overl,,!n by orllonlC 
topIJil 

WISCONSINAN 
GLACIAL Till, 
WtO' hered to brown, 
mOist 

WISCONSINAN 
GlACIAi.. TilL, 
unweat hered 

I LLI NOlAN 
GLACIAL TI LLj 
i,,~o I 
OUTWASH AND 
LACUSTRINE 
DEPOSITS 

LACUSTRINE 
DEPOSiT 
( Yarmouthion) 

I PRE-ILLINOIAN 
GLACIAL TILL 
locally underlain by 
PRE-ILL'NOIAN 
LACUSTRiNE 
DEPOSIT 

LIMESTONE 

SILTSTONE 

REFER TO LEGEND ON FIGURES 2.5-215 AND 2.5-276 FOR 
DETAILED DESCRIPTION OF OVERBURDEN UNITS. 

2000 

5700 

7500 

(/) 

Zo 0_ 
(/)1-
(/)<{ ocr 
0.. 

0.37 

0.48 

0.46 

900 

1100 

2100 

UNIT 
WEIGHT 

(p c f) 

DRY WET 

110 130 

115 135 

135 147 

10,500 0.29 5700 155 160 

CLINTON POWER STATION 
UPDATED SAF'ETY ANALYSIS REPORT 

FIGURE 2.5-369 

TYPICAL GEOLOGIC PROFILE SHOWING 
GEOPHYSICAL PROPERTIES - STATION SITE 



140 

!!!!!!s 

GRAPHIC 
COLUMN 

t-- ---
f-- ~-:--

• VALUES ARE EST'""TED 

UNIT 
DESCRIPTION 

SALT CREEK 
ALLUVIUM; 
overlain by oroanic 
topsoil 

ILLINOIAN 
GLACIAL TILL; 
local 
OUTWASH AND 
LACUSTRINE 
DEPOSITS 

BEDROCK VALLEY 
OUTWASH DEPOSIT 
(Pre-Illinoian 
Mahomet Valley 
Deposit) 

SILTSTONE 

REFER TO BORING 0-11 AND LEGEND ON FIGURE 2.":1-277 
FOR DETAILED DESCRIPTION OF OVERBURDEN UNITS. 

2000 

7300 

5800 

10,500 

fJ'I 
%0 0_ 
fJ'Il-
fJ'I< 
00:: 
Q.. 

0.37 

0.46 

0.45 

0.29 

900 

2000 

1750 

5700 

UNIT 
WEIGHT 
(pet) 

DRY WET 

tOO 122 

135 145 

109 127 

155 t60 

CLINTO N POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-370 

TYPICAL GEOLOGIC PROFILE SHOWING 
GEOPHYSICAL PROPERTIES - DAM SITE 



GRAPHIC Uri IT 
COLUMN OESCR I PTI 0 N 

1 
SALT CREEK 
ALLUVIUM, 
overlain by orQonlc 
topsoil 

ILLINOIAN 
GLACIAL TILL 
loco I OUTWASH AND 
LACUSTRINE 
DEPOSITS 

I-
!!j 
"" z-_w 

...J 
(I)~ LACUSTRINE ~cn DEPOSIT z (Yarmouthlon) lI:~ 0 

ib 
I-~ PRE-ILLINOIAN w GLACIAL TILLj C) 

local OUTWASH « a:: DEPOSITS w 
~ 

PRE- ILLINOIAN 
OUTWASH AKD 

AL DEPOSIT 

8EDROCK VALLEY 
OUTWASH DEPOSIT II (Pre-Illinoian 
Mahomet Valley . 
Deposit) 

SILTSTONE 

SHALE 

!rule 
* VALUES ARE ESTIMATED 

REF~R To LEGEND ON fIGURE 2. <)-278 FOR 
O'ETArLED DESCRIP1'fON Of OVER~URnEN UNITS. 

ct>-I-%-0 o o I£! UioU') U')-J ...... 
I£! WI-0::>"-
Q.uj 
2~ 
8~ 

2000 

7500 

6000 

10.000 

U) 
%0 0_ 0.--U')c 
00:: 
Q. 

0.371 

0.46 i 

0.45-1 

0.28 
TO 

0.30 

l--0 
0::0 0 
ct~W 
WUJU) :> ..... o I-

W"'-
> 
~ 

900 

2100 I 

1800 \ 

5300 
TO 

5500 

UNIT 
WEIGHT 
(pef) 

105 125 

132 145 

106 124 

155 160 

CLINTO N POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-371 

TYPICAL GEOLOGIC PROFILE SHOWING 
GEOPHYSICAL PROPERTIES - SECTION E-EI 

ALONG NORTH FORK OF SALT CREEK 



H 

P-9 
PtfOJECTED 

I 
STRUCTURAL 
BACKFILL 

Ml Ml 

P-JO P-18 
PfrOJECTEO 

_--=-7=-,-__ N 45· w ----

CONTROL BLDG. 

. PRE - ilLINOIAN GLACIAL TILL. 
..... (HARD).· . . . . .~ . 

P-:J8 P-14 P-:J5 
PROJECTED 

_~-=r _______ N 45' E----

ElEV. 736'-0· 

CONTAINMENT AUX. 

P-29 P-JI 

P-29 

TURBINE 

P-15 P-:J2 
PRO.J£CTED 

P-18 
PIfOJECTEO 

STRUCTURAL 
BACKFILL 

P-:J:J 

STRUCTURAL 
BACKFILL 

P-1/ 
PROJeCTED 

H' 

I' 

~ TTfI£ • UAIlULA. STltUCTuaAL UCICFILL 

~ TYPe ...... Ul.A. 1T-.cT" • .u. "ILL 

QCOII ...... 
rntnnI LO(U • "'WIII to ICITTUO IifIOWII AMO C;Uy cuny SIlt 010 SILlY n ... y W'TN WWl1I fMC( OF rill{ SIoIIO: wutw£«t:o 

m WIS1r:ij~=ln~l :~glr.~;(~=~~~:lh~~~~~hl~;E~~lTY 
LOC:ollLACUSfIUII(OHGSI1S, 

i _ 'tIT[~i~~~~:j1o~~~:l~~~~~!:::~~~!r.i~u:E;:h:~~~fuJ~~!:. 
; _ IU';j:!~1~~ui!:Ls~~:m~:?:n~r~~~Y~'~.~':OS::¥£L' 
~. G:3 SMlD· ::!c~AlA.llo~S:-!!O-::Oi~;::~S or AUWlioL $4l1li-;-w.wn 

~ • LAC1:tr:~t=sll:'::~~!:~i~5J:[=~t:m~~~r:~~~hTO 
GUCIA\. TILL': "'SSIIiIlHi:~T TO ,""'ttltlylt.u Q.ACIA1. nM;[ IS TEIITATlT! 

IilI "[-~~~]Lt~~~~=c=:~j~=:m:::~~-i~l'~ 
(;LACIAlSTo\IitOIlt1f[IASISOFCu.YAfIAlTSnlf ILtltClSnAU 
c;lDLO$IC.t.t.SUIIYU 

IEOIIOtk - IIITEIIIUO£OUytasorLIMUtotll, 5ItQ.l &110 SllTSnMIl.SSlpfO 
TOTH[Mc:lEAMStOlOGlOUP.IGOCSTOrON¥.flIHIOfI:Ttt('ill.SlsorSI'OI.[ 
........ YSlSorTH(C04l ltlQlUlftPlDl •• O","O-H 

~ I.'MEnnt~=:!~~~~::..s~vt.':.::·J.!.."i ~i=~~! ::ttLLl 
•• 

~9TES~ 

I. REFER TO FIGURES 2.5-271 AND 2.5-374 FOR LOCATION 
OF SUBSURFACE SECTIONS. 

2. REFER TO FlGURES 2~S-26, 1.5-27, 2.5-29. 2_5-30~ 
2.5-34. 2.5-37, 2.5-45 THROUGH 2.5-49. 2.5-51 
AND 2.5-55 FOR LOG OF BORINGS. 

J. FOR DETAILED WATER LEVEL DATA REFER TO FIGURE 
2.4-36. 

4. STRATIGRAPHIC NOMENCLATURE OF THE QUATERNARY 
DEPOSITS USED IN THE FSAR TEXT DIFFERS FROM 
THAT USED ON THIS FIGURE AND ON THE BORING 
LOGS, AND IS CROSS REFERENCED ON FIGURE 2.5-274. 
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AREAS OF FLYASH MIXTURE 
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NOTES 
I. DRAWING PRODUCED 
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QUALITY CONTROL RECORDS 
FOR FLYASH MIXTURE 
PLACEMENT. 
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FLVASH, PREPARED ANI) 
PLACED IN ACCORDANCE 
WITH S e. L SPECIFICATION 
K- 2942. 
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LOCATION OF FLY ASH MIXTURE IN 
MAIN PLANT SUBGRADE 
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EXCAVATION PLAN FOR CIRCULATING 
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STABILITY ANALYSIS - FULL COOLING 
LAKE CONDITION - SECTION H-HI, 

ULTIMATE HEAT SINK 
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FIGURE 2.5-401 

STABILITY ANALYSIS - FULL COOLING LAKE 
WITH 0.25g EARTHQUAKE LOADING CONDITION -

SECTION H-H, ULTIMATE HEAT SINK 
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TRIAXIAL COMPRESSION TESTS 
CONSOLIDATED UNDRAINED WITH PORE PRESSURE 

MEASUREMENTS 

KEY 

I 
2 
3 

4 

5 

6 

- 15pOOr----------------~------------------_.------------------~--------------~-----------------~ 

CI) 
~IOPOOr-------------+--------------+------~-L--~hL~~~~~--+-------------~ 
w A: C=O, <p=39° 
~ B: C =-600 PSF, <1>=30 
(/) 

~00r-----------~~~~~---4------------+-~~--~--~----~----~ 
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SOIL TYPE 
BLOW DRY DENSIT" 

COUNTS/FT. IN PCF 

SP 85 1~.3 

ML 20 123.5 
CL 9 123.0 
ML 14 121.4 

CL 21 123.8 
CL 17 108.8 

CLINTO N POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FI GURE 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 

1500o------------~-----------.------------r_----------_r----------~----------_. 

lL. 10000 
en a.. 
en en w 
a:: 
I-
CI) 

0:: 

~ 5000~------------+_------~~--+-------------4_------------~._----------~------------1 
CI) 

°0~--------~~----L-~-----L--~--------~----------~----~----~25~0~0~0~------~3~0000 5000 10000 15000 20000 
EFFECTIVE NORMAL STRESS, PSF 

BLOW DRY DENSITY 
SOIL TYPE COUNT/FT. IN PCF 

ML 15 103 

ML 8 -

CLINTON POWER STATION 
. UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-405 

MOHR CIRCLES - INTERGLACIAL TILL 



COMPRESSION TESTS 
CON..SOLIDATED - UNDRAINED WITH PORE PRESSURE MEASUREMENTS 
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CLINTO N POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-406 

MOHR CIRCLES - ILLINOIAN GLACIAL TILL 



TRIAXIAL COMPRESSION TEST 
CONSOLIDATED-UNDRAINED WITH PORE PRESSURE MEASUREMENTS 

KEY 

16 
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P-38 5729 
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CLINTO N POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-407 

MOHR CIRCLE - LACUSTRINE DEPOSITS 
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TRIAXIAL COMPRESSION TESTS 
CONSOLIDATED-UNDRAINED WITH PORE PRESSURE MEASUREMENTS 
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17 
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O~~--------~~--L---~----~------------~--~----______ ~ ____ ~ __ _L __ ~ ____________ ~ 

o 1000 2000 3000 4000 5000 6000 
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SOIL TYPE BLOW DRY DENSITY 
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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Wisconsinan Glacial Till 
Recompacted Wisconsinan Glacial Till 
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CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-412 

DYNAMIC SHEAR STRESS VS. NUMBER OF 
CYCLES TO CAUSE 5% STRAIN - K = 1.5 c 
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GRADATION OF ENBANK~1ENT MATERIALS -
MAIN DAt1 



C 
-0 

--l 00 
-< » r 

;:0 ""0 -t_ 
l'Tl ....... I'IIz 
r- n 0-t J:>J:> -jr- (1)0 ....... "'Tl »z 03: ....... 
:z 0 G> ." 
Vl ....... C I'll :c Vl ;:0 -t"'O 
....... --l l'Tl -<0 ""0 C 

»~ ;:0 N 
I l'Tl zITI U1 

3: I I »:0 
J:> +=> r 
....... 0 N -<(I) :z l'Tl N 

:z ~-t o Vl (I)> 
J:> ....... 
3: --l :u-t 

-< 1'11-
-00 
~z 
-t 

130 

128 

126 

124 

122 

~ 
(J 
a.. 
;- 120 
to-
Cii 
Z 
W 
0 118 
>-a: 
0 

116 

114 

112 

110 

108 
6 7 8 9 

dOJ. 
<:).,v. 

10 

NOTES 
Moisture dansity relotionships bosed 
on stondord Proctor test ASTM 0698. 

2. Data based on field laboratory 
testing of type A molerial used as fill 
for Main Dam . 

. 3. 0-192, 0-105. 0-808, 0-89 and 
0-750 denote field lample numbers. 

II 

ZERO AIR VOIDS 
~(ASSUMED SP GR. = 2.72) 

12 13 14 15 16 17 18 19 20 

MOISTURE CONTENT (PERCENT) 
21 22 



-i 
-< 
-0 

() 
~ , 
3: c:: 0 , ....... 

-it/) .,., 
....... -i ....... 
:::S::C:: G) 
~::o c:: 
-irn ::0 
rn I rn 

o 
:I: rn N 
rn Z 
~t/) (J'1 
-i....... I 

-i ~ 
t/) -< N 

W Z::o 
A rn , 
~ 
-i ....... 
o 
z t/) 
:I: 

""0 
t/) 

"I'J Z() 
> r r -Z 
(1)-1 
>0 
"I'J Z 
rt1 
-I1J 
-<0 
~~ 
> 111 
r::tl 
-< (I)(J) 
--I 
(I)}> 
::0-1 
rt1 -110 
OZ 
::0 
-I 

1040 

138 

136 

134 

132 

130 
'G: 
~ 

~ 128 
iii 
z 
11.1 
0 126 
>-a: 
0 

12.04 

122 

120 

118 
2 3 

NOTES 

4 5 6 7 8 9 10 II 
MOISTURE CONTENT (PERCENT) 

I. Moisture density rlllallomhips boNd 
on modified Proctor lesl ATSM 01557. 

2. Dolo based on field laboratory !estino 
Iype A materiel used as fill for ultimate 
heat link dam and baftel dike. 

3. H-234, H-220, H-184, H-137 and 
H -136 denote field sample numbers. 

_ZERO AIR VOIDS 
(ASSUMED SP. GR. = 2.72 ) 

12 13 14 15 16 I 17 



lIJ 
N 
en 
lIJ 
> 
lIJ 
(j) 

PERCENT FINER BY WEIGHT 
~_r---~~~--~~~l~~~~o~I~~~-l~~---'~ 

m ~ ~ ~ 

~ - ---1- --f- --- 1- - -I-- - - ~-;;.. - - - - - • - - .-

~-.~ 

7 - .-

g-- -- - - -- I-

I 
~ t::-::--=-::-l~~ ._-,...--'- --1- -----

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

,_._- - -f----Q 

z 

en a: w 
I-w 
~ -..J 
..J 
:E 
z -
W 
N 
(i) 

Z 
« a: 
(!) 

>-« 
J o 
a:: o 
~ u; 

o 
z::JE 
cS::;' .,,-o 

kJ 
::JE 

kJ 
." a:: « o o 

...... -

..J 
kJ 

kJ 
Z 

~~~~~~t=~~~~~~~~~~~~~~~~~~~==~~~~-~'- ~-a:: 
~ - - '- - .-- ,- '- _. - ,--to 

~ 
~ -- --- ~ ---

Z 
IQ :..-- -'-

- - .-

- - - -- ,--

C) 

f--
kJ 
en a:: « o o 
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FINAL SAFETY ANALYSIS REPORT 

NOTE: FIGURE 2.5-424 
The gradational range for 
the embankment materials is based on a 
composite of grain size analyses performed. 

GRADATION OF EMBANKMENT MATERIALS -
ULTIMATE HEAT SINK 
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UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-438 

~1AIN PLANT 
SETTLEMENT MEASUREMENTS 

(SHEET 19 OF 20) 
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CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-438 
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BORING OW - 18 
SURFACE ELEVATIOH 656.5 

SLOPEWASH. 
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. 
ON 7/16/79. 

PIEZOMETER INSTALLED 7/16/79. 
PRESLOTTED 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 



~i 
:I: 
Ii: ... 
Q 

0 

5 

10 

15 

ZO 

25 

35 

40 

45 

55 

60 

65 

.,.., 

.... 

all! 
SHEAR STIlEIImt ATTERllElIG 
TRIAXIAL LIMITS. iii ~ :!If !~ '~i I ~5 

..J iii!1= 

LOGGED BY: SARGENT & LUNDY 

-:! ~ 
lilE! j;;f: "1ft a! 

l'I 

DRILLED BY: RAYMOND INTERNATIONAL 

I! I( f! 

5 SS 

6 SS 

1 5 SS 

BORING OW -19 
SURFACE ELEVATION 654.4 

SNBO~L~S~ ______ ~DE==~==~~T~ION~S~ ______ __ 

SLOPEWASH. 
Brown, clay silt and fine to medium 

sand. 
SALT CREEK ALLUVIUM. 
!laCk,clayey silt, trace fine. sand. 

6.0 ft., gray, fine to medium 
sand, trace silt. 
9.5 ft., gray, fine to coarse 
sand, little fine grave~ trace 
silt. 

ILLINOIAN TILL. 
Gray, clayey silt, some fine to 

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. 
PRESLOTTED SECTION 8.0 TO 12.0 FT. 
BENTONITE SEAL FROM 4.0 TO 6.0 FT. 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-440 

LOG OF BORING OW-19 



~i 
.. _ STIEIIGI'II ATTERII_ 

~i~ DC TRIAlCW. LIMITS 
0", ~n ;t ! ~ ·::1 .! ~ 

~:: ~ ~~ II 
0 1;1 

5 

10 

15 

2.0 

25 GSD 14J. 0.39 

.,.. 

35 

40 

45 

55 

60 

se 

-
.... 

LOGGED BY: SARGENT & LUNDY 

DRILLED BY: RAYMOND INTERNATIONAL 

TESTED BY: SOIL TESTING SERVICES 

<II ... z 
~U> 
0 .... 

~~ 
OIIU> 

44 

116 

100/ 

BORING OW-20 
SURFACE ELEVATION 1>58.4 

ML 

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

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

IUINOIAN 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 
sand and fine gravel. 

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

PIEZOMETER INSTALLED 7/17/79. 
PRE-SLOTTED SECTION 22.5 TO 26.5 FT. 
BENTONITE SEAL FROM 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 

1 1 SS 

28 SS 

1 01 SS 
44 SS 

0111' SS 
1 

1 

118 SS 

1 ~"SS 

~' SS 
124 SS 

BORING OW-2f 
SURFACE ELEVATION 670,0 

SYNBO~LS~ ______ ~~DE=~~R~IP~T~WN~S ________ __ 

FILL (TYPE A) 
Gray. silty clay. little fine to medium 

sand. trace coarse sand and fine 
gravel. 

ILLINOIAN TILL 641 5 
Gray. clayey silt. some fine to medium • 

sand. trace coarse sand and fine gravel. 
ML 35'~of:~fu2r;~~~, 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 flne 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. light gray. clayey silt, some 
fine to medium sand. trace coarse sand 
and fine gravel. 

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 
medi um sand', trace coarse sand and fi ne 
gravel. ' 

BORING COMPLETED AT 56.5 FEET ON 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 

~I=" ;:: .... "' .... >LL .... -..J ~( ~ at .~i ;!~ ~ 0", ;t -=ii ~ I co oj 
0 ~ .. I • ...I EO: 10'" SYhIBOLS 
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5 
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TWO PIEZOMETERS (OIl-022A AND 22B) 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 
ATTACHED 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-22B 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; 
AND GROUT FROM ELEVATION 663.9 TO 665.9. 

WISCONSINAN TILL (OUTWASH DEPOSIT) 

Brown, fine to medium sand, trace silt. 

Brown, fine to coarse sand, trace silt, 
1 itt1e fine gravel. 

14.5 feet, some fine to coarse gravel. 

ILLINOIAN TILL 645.9 
ML Brown, clayey silt to silty clay, some 

fille to COarse sand. trace silt 
24.5 to 34.0 feet, driller noted hard 

(ti 11) 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. 

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, 9ray, fine to medium 

sand, trace silt. clayey silt layers noted. 
30.0 feet. 9ray. 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 10/9179. 

WATER LEVELS ENCOUNTERED AT 13.5 FEET ANO 
24.5 FEET ON 10/9/79. 

WATER LEVEL AT 11.0 AND 6.2 FEET ON 10/11/79. 

CLINTO N POWER STATtQN 
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 PLUGGED WAS PLACED AT ELEVATION 
620.0; GRANULAR FILL WAS PLACED FROM ELEVATION 
620.0 TO 649.5; BENTONITE SEAL FROM ELEVATION 
649.5 TO 651.5; AND GROUT FROM ELEVATION 651.5 
TO 654.5. 

BORING OW - 23 
SURFACE ELEVATION 654.5 

ML 

FILL (TY-PE A) 
Brown, silty clay, little fine to medium 

sand, trace fi ne gravel and coarse sand. 

8.5 feet, grades to brown and gray. 

13.5 feet, grades to gray. 

ILLI NOlAN 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 
10/10ng. 

WATER LEVEL AT 3.9 FEET AFTER APPROXIMATELY 
10 MINUTES 

WAH:R LEVEL AT 1.0 FOOT ON 10/11/19. 

637.5 

CLINTO N POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-444 

LOG OF BORING OW-23 
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PIEZOMETER INSTALLED ON 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; AND GROUT FROM 
ELEVATION 651.9 TO 654.9. 

BORING OW-24 
SURFACE ELEVATION 654.9 

SYMBO~L~S~ ______ ~~~~~ ________ __ 

ML 

FILL (TYPE A) 

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

8.5 feet. grades to brown 0 

13.5 feet. pockets of organics noted in tip' 
of spoon. 

ILLINOIAN TILL 643.4 

Gray. clayey silt. some fine to medium sand. 
trace coarse sand and fine gravel 0 

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 medium sand. trace coarse sand 
and fi ne gravel. 

22.9 to 23.1 feet. driller noted sand 1ense. 
24.0 to 24.3 feetl gray. fine to coarse 

sand. trace si It. 
29.0 to 29.3 feet. gray. fine to coarse sand. 
~m. fine gravel. trace ·coarse g'=ilve1 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 

fi ne to medi u., sand. 
30.0 to 30.1 feet. lIray. fine to coarse sand. 

trace silt and flne gravel. 
30.1 feet. gray. clayey silt. some fine to 

coarse sand. trace fine gravel. 

BORING COMPLETED AT 34.5 FEET ON 10/11/19. 

WATER LEVEL ENCOUNTERED AT 20.5 FEET. WATER 
LEVEL AT 2.4 FEET AFTER APPROXIMATELY 30 
MINUTES AND AT 3.2 FEET ABOVE GROUIID 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.hJiRANULAR BACK-
FILL WAS PLACED FROM ELEVATION 614.7 TO 
655.2; BENTONITE SEAL FROM ,ELEVATION 655.2 
TO 657.2; ANO GROUT FROM ELEVATION 657.2 
TO 65B.2. 

BORING RW-I 
SURFACE ELEVATHlN 658.2 

SLOPEWASH 
Brown. fine sand and silt, very loose. 

dry. 
FILL (TYPE A) 656.7 
Gray, silty clay. some fi ne 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 fi ne 
gravel. 

Gray. fine to medium sand. little coarse 
sand. trace silt. 

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 seam of gray clayey si It 
and fine to medium sand, trace fine gravel. 

26.0 feet, 2 inch seam of gray, fine sand, 
some sil t. 

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 COMPLETEO AT 44.0 FEET 

ON 10/1/79 • 

WATER LEVEL ENCOUNTERED 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-l 



~~ W a'" EWI 
% 

Ii: 
LaI 
Q 

SHEAR STIllEN8hI ATTERB_ 
~1Alt1loL __ LIMITS ---- >- ...... 

.=~ ~ ~ 

iiSi!! jj;r: 

'" .... z a", 
ULaI 

~~ 
BORING RW-2 
SURFACE ELEVATION 656.9 

z_ 
0 .... 
i=LaI 

~~ l!!i~ 
o 111;;1 ~!!:t 

§ ae '~i 
E ~ ~~ 

':i! a! ;;1 l! 
CD '" ~~~~~~~~~~ __ _ 

FILL (TYPE A) 

.J 
W 

5 

10 

15 

20 

25 

30 

35 

40 

45 

55 

60 

65 

~ 

500* \"ID 

,'iIlO* 

* 500+ 

* 500+ 

* 
l4'i1lo+ 

9 

12 

14 

18 

14 
15 

10 

SS 

SS 

S5 

5S 

SS 
6 SS 

D SS 

1m. o'ss 

I 14500 
* ll%"ss 

~SS 

PIEZOMETER INSTALLED ON 10/2/79, A2 INCH 
PVC PIPE WITII ,\ 4 FOOT WIRE-WOUND SCREEIIED 
SECTION ATIACHED 10 FEET ABOVE THE BOTIOM 
AND THE LOWER END 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. 

ML 

Gray. silty clay. some fine to coarse 
sand. trace fi ne gravel" 

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

1B.0 feet, 2 inches of coarse gravel noted. 
1 B. 5 feet, grades to gray. 
20.0 feet, driller notes easy drilling. 
ILllllOIAN TIll 635.4 
light !lray, clal'~y silt and fine to coarse 

sani!. trace 1'1ne gravel. 
~~:~ f~~t: ~r!~C~ia~arglJ3r&:; ~g~S~trace silt. 
23.3 feet, gray fine sand and silt. 
23.7 feet, 1 inch seam, gray. fine to medium 

~and.' . 
23.8 feet. gray fine sand and Sllt~ 
24.0 feet. gray clayey silt and fine to 

medium sand. trace coarse sand and fine 
gravel 

28.5 feet. dark gray. clayey silt. some 
fine to medium sand, trace coarse sand 
and fine gravel. 

BOR' NG COMPLETED AT 44. 8 FEET. 
ON 10/211g. _ 
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 2IIlCH 
PVC PIP"E WITH A 4 FOOT WIRE-WOUND SCREENED 
SECTION ATTACHED 10 FEET ABOVE THE BOTTOM 

41 S5 

AND THE LOWER END OF THE PIPE PLUGGED WAS 
PLACED AT ELEVATION 612.3.; GRANULAR BACKFILL 
WAS PLACED FROM ELEVATION 612.3 TO 652.B; 
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 

Dark 9ray, clayey silt to silt. 

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 

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

to medium sand, trace coarse sand and 
fine gravel. 

21.0 to 21.3 feet, fine to coarse gravel 
noted by driller. 

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 Sl1t. 
22.7 feet gray, fi ne to medi um sand and 

silt, tittle 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 
ML sand. 

32.0 feet, dri 11 er noted 6 inch sand seam. 

BORING COMPLETED AT 45.0 FEET ON 10/3/79. 
WATER LEVEL E"COUHTERED AT 21.0 FEET ON 
10/3/79. 
WATER LEVEL At 2.8 FEET ABOVE SURFACE ON 
10/11/19. 

CLINTON POWER STATION 
UPDATED SAFETY 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-WaUNa SCREENED 
SECTION ATTACH EO 10 FEET ABOVE THE BOTTOM 
AND THE LOWER END OF THE PI PE 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 658.9; AKa GROUT FROM ELEVATION 658.9 
TO 659.9. 

BORING RW-4 
SURFACE ELEVATION 659.9 

~M&o~LS~ ________ ~~=~~R~IP~T~ION~S ________ __ 

CL 

ML 

SM 

ML 

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

9.8 feet. sandy seam noted. 

14.0 feet. grades to brown. 

18.5 feet. grades to gray. 
ILLINOIAN TILL 640.4 

24.5 feet. coarse gravel fragment noted. 
26.0 feet. driller notes easier drilling. 
27.0 feet. gray. silt and fine sand. 
27.5 feet l gray. fine to coarse sand. 

trace Tine gravel and silt. 
28.0 feet. gray. clayey silt and fine to 

coarse sand, trace finE' gravel. 
33.5 feet. gray, clayey.silt, some fine to 

coarse sand~, trace fl ne gra ve 1. 
36.0 feet. 6 inch sand sedm 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 END OF THE PIPE PLUGGED WAS 
PLACED AT ELEVATION 619.3; GRANULAR BACK-
FILL WAS PLACED FROM ELEVATION 619.3 TO 
659.8; BENTONITE SEAL fROM ELEVATION 659.8 
TO 661.8; AND GROUT FROM ELEVATION 661.8 
TO 662.8. 

S5 

BORING RW-5 z_ 
0;.-
;:'" 
4'" >u.. SURFACE ELEVAT ION 662.8 "'-.J 

FILL (TYPE A) 

Gray and brown, silty clay, some fine 
to medium sand, trace coarse sand 
and fi ne grave I. 

17.0 feet, dri1ler noted easy drilling. 

W 

ML ILLINOIAN TILL 641. 3 

SM 

ML 

Light gray, clayey silt to silty clay, 
some fi ne 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, silt 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 

fi ne gravel. 

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

WATER LEVEL ENCOUNTERED AT 28.0 FEET ON 
10/5/79. 

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

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-450 

LOG OF BORING RW-5 
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CLINTON POWER STA-TION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-451 

UHS DAtI TYPE A COHESIVE FILL 
DISTRIBUTION OF DRY DENSITY 
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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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UHS BAFFLE DIKE TYPE A COHESIVE 
FILL DISTRIBUTION OF DRY DENSITY 



o 
o . 
Q~------~~~--~~~==~--------~~--~~~~~ to RfttlK Me. 8" DftT\i\ tmwe: . ,,& _ SF ",,'fft 

o 
o 
, . 

o 
o 

-

1.0 - 15.2 1 10_D - 11-0 US &.s - 6.15 1 11.1 - 11.S \qO 
1.6 - 6.D 1 11.4 - 11.6 113 
15.9 - 7.1 1 11.7 - 11.9 I?\ 
7.2 - 7.4 7 12.Q - 12.2 1128 
7.S - 7.7 7 U~., - 12.S \0+ 
7.8 - 8.0 12 12:.5 - 12.8 73 
8.1 - 8.S f4 12:.9 - 1'.1 41 
8.4 - 8.& Z8 1'.2 - 1'.4 1'2. 
8.7 - 8.9 S6 ll.5 - 1'.7 & 
5.0 - 9.2 ~I 1'.8 - 14.0 & 
5.' - 5.15 102 14.1 - 14.' a 
9.8 - 9.8 112 14.4 - 14.15 2 
s •• - la.l 1+8 14.7 - 14.. 1 

10.£ - 10.4 180 
10.15 - 10.7 188 T1rfftL tnI. 81'" ORTA = 2o~4 

AVl!RAoe: VALUE: = 10.8 

r 

~~...c:cL-rrfT~~~~;a:::z:;a.-.-~----I 
95.00 8.00 11.00 14.00 17.00 

M8ISTURE C8NTENT (I.) 

CLINTBN STATIBN IN-FLACE TEST 
BAFFLE DIKE 

ELEVATIBN FRBM 649.0 TB 699.99 

20.00 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-455 

UHS BAFFLE DIKE TYPE A 
COHESIVE FILL DISTRIBUTION 

OF MOISTURE CONTENT 
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COHESIVE FILL DISTRIBUTION 

OF PERCENT COMPACTION 
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PROTECTION DISTRIBUTION 

OF DRY DENSITY 
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SSWS PIPELINE GRANULAR FILL -
DISTRIBUTION OF RELATIVE DENSITY 
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127.0 - 127.9 32 
128.0 - 128.9 19 
129.0 - 129.9 6 
130.0 - 130.9 2 
131.0 - 131.9 2 
132.0 - 132.9 0 
133.0 - 133.9 1 

-----------------------
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AVERAGE VALUE = 123.3 
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11.0 - 11 .1 f9 13.6 - 13. 7 3 
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SSWS PIPELINE COHESIVE FILL -
DISTRIBUTION OF MOISTURE CONTENT 
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SCREEN HOUSE COHESIVE BACKFILL -
DISTRIBUTION OF DRY DENSITY 
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9.8 - 9.9 55 14.8 - 14.9 f 

10.0 - 10.1 1't. 15.0 - 15.1 tI 
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DISTRIBUTION OF MOISTURE CONTENT 
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113.0 - 113.9 0 128.0 - 128.9 66 
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115.0 - 115.9 1 130.0 - 130.9 10 
116.0 - 116.9 2 131.0 - 131.9 7 
117.0 - 117.9 3 132.0 - 132.9 3 
118.0 - 118.9 20 133.0 - 133.9 3 
119.0 - 119.9 ?b 134.0 - 134.9 0 
120.0 - 120.9 123 135.0 - 135.9 2 
121.0 - 12109 218 136.0 - 136.9 0 
122.0 - 122.9 217 137.0 - 137.9 0 
123.0 - 123.9 247 138.0 - 138.9 0 
124.0 - 124.9 236 139.0 - 139.9 1 
125.0 - 125.9 187 
126.0 - 126.9 159 TOTAL Nt'l. OF DATA =1703, 

AVERAGE VALUE = 124.0 

~~ ______ ~J~~~~~ __ ~ __ ~ o T .~, 
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MAIN PLANT COHESIVE BACKFILL -
DISTRIBUTION OF DRY DENSITY 
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RRNGE Mfl. flF DRTR RRNGE N8. OF DRTR 
6.6 - e.'l 1 11.0 - 11.7 113 6.8 - 8.9 1 
7.4 - 'l.6 6 11.8 - 11.9 108 'l.6 - 1.7 6 
~.8 - i,9 4 12.0 - 12.1 94 

.0 - .1 8 12.2 - 12.3 77 8.~ - 8.S 5 
8.4 - 8.5 \3 12.4 - 12 0 5 68 8.8 - 8'1 19 
8.g - e. \5 12.6 - U.7 57 
9. - 9.1 29 12.8 - 12.9 59 8.2 - 9.3 28 
8.4 - 9.6 36 13.0 - 13.1 38 8.8 - 9.1 3i 9.8 - 9.9 L 13.2 - 13.3 30 

lQ.O .... 10.L 13.4 - 13.5 25 lO.~ - 10.3 84 
10.4 - 10.5 89 13.6 - 13.7 10 
19.6 - 19.7 80 10 1 .g- 1 .9 tg6 13.8 - 13.9 
11, -- 11.1 1 8 14.0 - 14.1 4 
11.2 - 11.3 11e 
11.4 - 11.6 110 14.2 - 14.3 8 

14.4 - 14.5 5 
14.6 - 14.7 4 
14.8 - 14.9 0 
15.0 - 15.1 0 
15.2 - 15.3 3 
----------------------TOTAL NO. OF DATA = 1703 

AVERAGE VALUE = 11.2 

~ , , t 12.00 14.00 16.00 18.00 zo.oo 
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FIGURE 2.5-480 
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82.0 - 82.9 1 
83.0 - 83.9 0 
84.0 - 84.9 1 
8500 - 85.9 0 
86.0 - 86.9 0 
87.0 - 87.9 2 
88.0 - 88.9 1 
89.0 - 89.9 2 
90.0 - 90.9 295 
91.0 - 91.9 274 
92.0 - 92.9 316 
93.0 - 93.9 294 
94.0 - 94.9 192 
95.0 - 95.9 192 
96.0 - 96.9 7Z 
97.0 - 97.9 33 
98.0 - 98.9 17 
99.0 - 99.9 7 

100.0 -100.9 1 
- 101.0 -101.9 2 

102.0 -102.9 0 
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104.0 -104.9 1 
-----------------------
TOTAL NO. OF DATA= 1703 
AVERAGE VALUE = 93.0 

~ 
I I , 

90.00 100.00 110.00 120.00 130.00 
PERCENT CBMPACTleN 

CLINTeN feWER STATleN 
ALL DATA 

feWER - PBT SERIES 

CLiNTO N POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE 2.5-481 

MAIN PLANT COHESIVE BACKFILL -
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114.0 - 114.9 3 132.0 - 132.9 292 
115.0 - 115.9 0 133.0 - 133.9 262 
116.0 - 116.9 2 134 0 0 - 134.9 175 
117.0 - 117.9 1 135.0 - 135.9 111 
118.0 - 118.9 2 136.0 - 136.9 60 
119.0 - 119.9 5 137.0 - 137.9 34 
120.0 - 120.9 17 138.0 - 138.9 24 
121.0 - 121.9 50 139.0 - 139.9 12 
122.0 - 122.9 97 140.0 - 140.9 4 
123.0 - 123.9 101 141.0 - 141.9 ? 
124.0 - 124.9' 154 142.0 - 142.9 3 
125.0 - 125.9 201 143~0 - 143.9 Z 
126.0 - 126.9 233 144.0 - 144.9 0 
127.0 - 127.9 243 145.0 - 145.9 1 
128.0 - 128.9 310 146.0 - 146.9 1 
129.0 - 129.9 32~ 147.0 - 147.9 1 
130.0 - 130.9 366 
131.0 - 131.9 383 TOTAL NO. OF DATA = 

34.79 
AVERAGE VALUE = 129.7 

~~--~--~~~~~~~~~--~ 
0 1 00 • 00 111 0 . 00 120 • 00 1 30 .00 1 40 • 00 
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CLINTBN PBWER STATIBN 
ALL DATA 

PBWER-P SERIES 

150.00 

CLINTON POWER STATION 
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GEOLOGIC PROFILE ALONG~ 
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4. LOCATION OF SECTIONS SHOWN ON FIGURES' 2.5-486 AND 2. )-487. 
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SURFACE ELEVATK>N 690.3 ft. 

SYMBOLS DESCRIPTIONS 
TOP OF OUTWASH 

SM Brown, sandy silt, some fine gravel 
-large boulder noticed at 4.0' 

-some thin sand seams 

-mottled 
1'\I,bJ~--ITop OF ILLINOIAN TILL 

ML Gray,silt, some fine sand, trace fine 
gravel 

Gra~silt, trace fine to coarse sand, 
trace fine gravel 

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

Water level not recorded. 

676.3 
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FIGURE A2.5-3 

LOG OF BORING BH-l 
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BORING BH-2 z_ 
~;:: 

=> 
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~g 
011: TRIAXIAL .,<<0l0I"I0Il:,, 
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~~i ~ ~;~ 
uw ~W ",,,,,,, .J 

0_ t;1-~ 
COMPRESSIQ14 _ ... 

~~ I >-tt. >- ~iiiCl) ~~ SURFACE ELEVATKlN 689.9 Ft. (;j!:. >-!: ·"'8 "'~\oJ ~ CT3 ~ 
",1-)( .... o~ !:'i~ .J4 .J 

I- "' t~ 
.. -w ~:N aJUI w \oJ"" j(!,!0 2" 1: SYMBOLS DESCRIPTIONS 0 11:'" ' .. pa' • I-Z 

~CL Orange-brown to light brown, silty clay, 
11 SS some organics, trace fine sand. 

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

10 20 SS SW TOP OF OUTWASH 679.9 

SM 
Medium brown, silty/fine to coarse sand, 

35 SS trace fine gravel. 

15 27 SS 

23 SS 

20 24 S5 TOP OF ILLINOIAN TILL 668.9 

25 5S 
Mottled orange-brown, fine sandy clayey 

~ 
~~!~~ ~I~~eg~~~~Y~ to coarse sand, 

25 37 S5 Medium rqay. fine sandy silt, trace 
organ1CS. 

38 55 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. 
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LOG OF BORING BH-2 
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...J« 
IIIUJ 
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'n, c:: 

SM 

I-ia. 
CL 

100 SS Io'"l~-"""'" 
S~ 
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37 S S Iiftti...~t 
129 Ssr 

117 SS ~ 

192 SS iI ~ 
96 SS I~ 

SP 
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67 SS Sp 

41 SS 

54 SS 
68 SS 

91 SS 

DESCRIPTIONS 

Mottled brown to light brown, fine 
sandy clay, some silt. 

TR~d~lsgu~~~, silty fine sand, some 
medium sand. 
-some medium to coarse sand, trace 

fine gravel. 
-some fine to coarse gravel. 

Hedium dark brown, fine sandy clay, 
some silt, trace medium to coarse 
sand, trace gravel. 

Medium dark brown, silty fine to coarse 
sand, trace fine gravel. 

Medium dark brown, silty fine to 
medium sand. 

Medium dark brown, fine sandy silt, 
some clay, trace medium to coarse 
sand, trace fine ~rave1. 

...J 
\oJ 

693.1 

Medium dark brown S11ty fine to coarse 
sand, trace fine gravel. 

Medium dark brown, fine sandy silt, some 
clay, t~ace medlum to coarse sana. 

Medium dark brown, silty fine to coarse 
sand, trace fine gravel. 

Medium dark brown, fine sand, some silt, 
trace medium to coarse sand. 

Medium brown, fine to medium sand. 
Medium brown, fine to medium sand, 

trace coarse sand. 

Reddish brown, fine to medium sand, 
some silt~ trace coarse sand. 

162 SS I+ii:,:..;t.--+'rop OF ILLINOIAN TILL 652.1 

206 SS 

173 SS 

ML Medium gray, fine sandy silt, some 
clay, trace fine gravel. 

Boring completed at 55.0 feet 
on 4-2-75. 

Water level at 11. feet. 
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FIGURE A2.5-5 

LOG OF BORING BH-3 
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11 SS ~~ CL Medium brown, silty clay, some fine sand. 
1600* 22. 105 
1300* 18.8 26. 25. 102 10 SS Mottled light brown to medium dark brown, 5 

clayey silt, some fine to medium sand. 
MA 16. 6. TOP OF OUTWASH 4 SS Reddish brown, silty, fine to medium sand, 686.5 SW 

10 SA 19 12 2 SS ,some coarse sand, trace fine gravel. 
8M 

1/18"SS 

15 SA 27. 4. 1/18"SS :'; TOP OF ILLINOIAN TILL 677 .0 

19 SS MJ. Medium brown,silt, some clay, tra~e 
14. CL medium to coarse sand, trace fine 

20 ,6<)0 11 h .1 I? I11R 56 SS gravel. 

11.5 
137 SS 

25 9360 9.13 143 94 SS 
ML Medium gray, silt, some clay, som£. 

70 SS medium to coarse sand, trace 

30 
fine gravel. 

35 

40 

45 Boring comp 1eted at 27.5 feet 
on 3-3-75. 
Water level not recorded. 
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IMedium to light b>:own, silty clay, 

MA L71i Lull 
some fine sand. 

5 9 SS TOP OF OUTWASH 687.8 

ll.S :: SW 
SA W 4 SS 

:: 5M brown, fine to coarse sand, 
10 3 55 little fine gravel, trace silt. 

HA 71+ 03 26,(1 2 55 ML 

15 HA 31< 07 ~~ 4 55 5M .~. brown, silt and fine to 

'.: coarse sand. 
4 5S \w '-'. Reddish-brown, fine to coarse sand, 

20 SA 4P 71> 21 SS t:.~· trace silt, trace fine to medium 
14 S5 gravel. 

25 SA 6S 50! 21 S5 

38 55 

30 SA lL.2 'if 51 55 

60 SS -grades gray 

35 SA !'i> 6.': 48 5S -grades light brown 

47 SS 

40 34 55 -grades medium brown 

500$ lOP 100 9.5 162 5S TOP OF ILLINOIAN TILL 651.8 

45 '~Oo$ la2 .36 153 55 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 Water level not recorded. 

60 

65 

70 

75 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE A2.5-7 

LOG OF BORING BH-5 
_. 



-- . .. . .. .- -

til 
~ z 

BORING BH-6 z~ 

~;: ... SHEAR STRENGlli ATTERBERG IL 6 til o~ 

~~ 
ocr: 

<:1 TRIAXIAl --
LIMITS w~ l( w uw ~::l ........ 

~~e ~~~ ..J 

t;~i OMPRESSIOH ~-
~t ' >-~ >- ~c;;'" ~~ SURFACE ELEVATKlN 685.0 Ft. ~~ >-!:: ... ... 

~ 0"3, ~ 
..... x "'o~ ~~ 

",wg 
..J~ ..J ... ",,~ ;~ ~g~ 

~:N altll lIJ Jlu :;: SYMBOLS DESCRIPTIONS 0 cr: ... zpof. "p'lf • 

CL 1~~l!~~~T CREEK. silty brown iq brown mottled, 5 SS ,trace lne sand. 

5 11000* 2m 1'i.1 121\1 iJon 4 ss 
660 tl15 105 

9 SS Light grayish brown mottled, silty clay. 

10 1410 1'V 30.7 Pli> 98 7 SS 

300* p'V 3 S5 

15 l;A 121R PQf, 8 55 GC , ~1J.~~~Hgravel, some silt. 671.0 

28 SS GM 

20 .790 'l1l Ill9 41 5S L TOP,lJF ILLINOIAN TILL b69.0 
ML Gray, silt, trace fine to coarse sand, 

as 53 S5 trace fine gravel. 

25 n'>. , -.7 116 5S 

30 

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

40 

45 

50 

55 

60 

65 

70 

75 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE A2.5-8 

LOG OF BORING BH-6 



II) 
I-z 

BORING BH-7 z~ 

~~ 
... SHEAR STRENGTH ATTERBERG ... 5en Qt Ii: 0'" TRiAXIAL ,,--_0 LIMITS .. -;. ~ 

.. uw !;iw 
IAI ~~~ 

c,"'- ;;~ .J 
0.:;: !cOMPRESSION -- U 0 ::!!: ~~E >- ~;;co ~~ SURFACE ELEVATION 6B1.B Ft. ~~ t C)' t) •• O ,. .... 

c oo8 ... ~ ... ~ (T3 1- t- eM- X ILS5 ~i! .J</: ...J .... en .... - c(-w r:N ..... cr ~ cr~~ ~" 
~ 

CD en SYMBOLS DESCRIPTIONS 
w 

0 "' ... !"" pI! • 
TOP OF SALT CREEK ALLUVIUM ""t Black, silty clay - topsoil. 

S IIBOQi B3 lO~ 15 SS CL Mottled dark to light brown, silty 
clay, trace fine sand. 

l~ 30.7 6 ss 
10 70()i 31.3 3 SS l.,.nD OF OUTWASH 669.B 

17 SS t~~ GW Mottled brownish orange to medium 

~A 1?Q A. GM gray, silty, fine to coarse gravel 
15 15 SS and fine to coarse sand. 

Medium brown, fine to coarse gravel, 
43 SS Hf~~ fine to coarse sand, some 

20 R.7 105 SS Mi. TOP or ILLINOIAN TILL 663.3 
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 
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l~ 9.5 28.1 

10 

C/) 
I-
Z 6(1) 
ow 

-' 
~~ 
-'od: 
1IlC/) 

8 SS 

3 SS 

2 SS 

4 SS 

BORING BH-8 
SURFACE ELEVATION 681.7 Ft. 

SYMBOLS DESCRIPTIONS 
~ TOP OF SALT CREEK ALLUVIUM 
~ CL Mottled grayish black to brown, silty 

clay, trace fine sand. 

SP 
slI 

673.7 

MA lUi 9.7 19 SS I!JP;~;+ •• -~ 

15 30 SS 

23 SS 

20 ",.i,t. 33 SS 

lOP 131 123 SS 

25 lLB 13 100 SS 
,~-+--+--+---II---I---l-=-!""+.t.=.c~---l--:;2" 

30 

35 

40 

45 

50 

55 

60 

65 

70 

15 

GP Brown, fine to medium gravel. 

~ TOP OF ILLINOIAN TILL 663.7 
ML Gray silt, trace fine to coarse sand, 

trace fine gravel. 

Boring completed at 25. feet 
on 3-31-75. 
Water level at 3. feet. 

CLINTO N POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE A2.5-10 

LOG OF BORING BH-8 



5 000* 21' 

10 MA 64 

15 c. 1 n6 Q, 

20 , 1 Il'i Q1 11. 1'.1 

lOt: 

25 n il2 

30 

35 

40 

45 

50 

55 

60 

65 

I 

70 

75 
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I-
Z 

i3rn 
UILI 

...J 

~~ ...J« 

BORING BH-9 
SURFACE ELEVATION 682.1 Ft. 

CD rn SYMBOLS DESCRIPTIONS : ::1 ~; TOP OF SALT CREEK ALLUVIUM 
Blackish-to-brownish gray, silty clay, 

trace organics. 

2 SS 

2 SS~~~· -I 1 ML Brown, si t, some fine sallo, trace 

2 

21 

49 
52 

154 

133 

S5 
clay. 

TOP OF OUTWASH 
SS~~; GP Brownish gray, fine to coarse gravel, 

1:+:. some fine to coarse sand. 
SS . ~ TOP OF ILLINOIAN TILL 

5S 

S5 

SS 

ML Gray, clayey s~lt, trace fine to coarse 
sand, trace fine grav~l. 

Boring completed at 25. feet 
on 3-31-75. 
Water level at 4. feet. 

668.1 

6&5.6 

CLINT 0 N POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FI GURE A2. 5-11 

LOG OF BORING BH-9 
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~ z 

BORING BH-IO z_ 
:x:- :::J 

'" 
SHEAR STRENGTH ATTERBERG 

o~i! ~ 
oen o~ 

h:t;j oa: TRIAXIAL LIMITS .. UUJ i=UJ 

~~ 
.,,,,,,, == ~~~ ..J ctUJ .-.-" COMPRESSION ~# .>-~ ~~: >- ~u;w. ~~ SURFACE ELEVATION 680.9 Ft. f:j~ 
~[Ij~ -.,,~ >- t- ""'8 ~ 0"3 ...l&- enl- ~t:~ ~o~ a:~ ..J« ..J 
1-00{I) 

:3~ 
~:N men UJ Ul...J olt ~~!i! :luIO~ SYMBOLS 0 a:'" 'prf o,f "- ...J 

fOJ? W. SAl ;KEEI Al JV. UM 
9 "I CL 

. gray, 
silty clay, trace fine sand. 

5 16.5 23.3 251-> 106 3 SS 

2 5S 

10 
24,7 2 SS ML GraYt silt, some fine sand. 

4 SS 'sM Gray, silty fine sand. 
SA 221> 34,9 TOP OF ILLINOIAN TILL 666.9 

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

lOP 13" 32 55 

20 34 55 

lI.3 13t 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 

75 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE A2.5-12 

LOG OF BORING BH-1O 



5 lQ? IQ? 

22.5 

10 

15. 17.6 26.6 

15 ~nn-l :??E. 

14.3 
20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 
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UUJ 

...J 

~~ 
...J<t 
"'Vl 

BORING BH-II 
SURFACE ELEVATION 685.5 Ft. 

SYMBOLS DESCRIPTIONS 

7 SS CL Grayish brown to brown, silty clay, 

~ 
TOP OF SALT CREEK ALLUVIUM 

trace fine sand, trace organics. 
6 SS 

4 SS CL Brown, silty clay, some fine to 
4 SS 

4 SS 

4 SS 

22 SS 
43 SS 

99 SS 
57 SS 

119 SS 

ML 
medium sand, trace fine.to medium 
gravel. 

~~--j TOP OF OUTWASH 670.5 
SP Gray, fine to coarse sand, little silt, 
SM trace fine to medium gravel. 

Il--- TOP OF ILLINOIAN TILL 668.5 
ML Gray, clayey silt, trace fine to coarse 

sand, trace fine gravelo 

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

Water level not recorded. 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE A2.5-13 

LOG OF BORING BH-ll 



U'l .... z 
BORING BH-12 -z~ ::> 

~~ .., SHEAR STRENGTH ATTERBERG ... 0(1) 0 .... 
LlIoIITS 

~~5 
u UW i=UJ 

- ~~ 0'" 
CoJ::~~ == 11. ~~~ ...J e:(W .,..,,,, 

...... :x: ~~ I >-~ ... ~iiiC/II ~~ SURFACE ELEVATION 681.0 Ft. (;j:: "~3: t;;~ ;:S~ 
...... 

"'~8 .., OJ 

~ 0"3 ~ 
., ... x 

~~ ...Je:( ...J ... ., 
~~ ~g~ 2u t:N <D(I) 

DESCRIPTIONS W UJ..J 
~ SYMBOLS 0 "'.., 2pof Dol • 

" ~ CL TOP OF SALT CREEK ALLUVIUM 
7 55 Grayish black to brownish gray, silty 

Mr. clay, trace fine sand. 
5 9 55 

TOP OF OUTWASH 675.0 
2 SS SM RegYk~~ brown, silty fine sand, trac!' 

10 2 SS 

21 SS GP Reddish brown to dark brown, silty fine 
gravel, trace fine to coarse sand. 

15 23 SS 
TOP OF ILLINOIAN TILL 664.0 

41 SS ML Gray, clayey silt, some fine to coarse 
~and, trace fine gravel. 

20 37 SS 

237 55 

25 lsO/2'SS 

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

35 Water level at 6.5 feet. 

40 

45 

50 

55 

- 60 

65 

70 

75 

I 

CLINTON POWER STATION 
FINAL SAFETY ANALYSIS REPORT 

FIGURE A2.S-14 

LOG OF BORING BH-12 
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I-z 

BORING ~~ 

1~ '" 
SHEAR STRENGTH ATTERBERG IL l3C11 BH-13 

~ 00:: ~, TRIAXIAL _co 
LIMITS wi! It In; 

uw fi:!l w .. ",,,, oc~ .J 
0::: t;~i OIoIPRESSIOH -- ~:: I>-'ift ~"a >- ~~ SURFACE ELEVATION 695.3 Ft. Gi~ ~:i:! 

~j ~w~ ~ CT3 !- ~~~ lI.a~ o.N .J<t .J 

~~ ~~~ :Ou 0 OlCII .",..an, c: W 
0 0::'" ~ oaf • DESCRIPTIONS 

~CL Mottled medium brown to dark brown, 
2000 10 SS ML silty clay, trace fine sand. 

5 lR~ 2 'it. 12'i9 1101 13 S5 
I-- l?J'dP:h.?~~~~ medium sand, trace 689.3 

9 SS SP 

10 MA 1162 IV. 7 SS 
silt, some medium to coarse sand. 

39 S5 ~ i. SW Medium brown, fine to coarse sand, 

15 SA tW lat. 53 SS some fine gravel, trace silt. 

34 S5 

20 .~nol I?n 63 S5 ~ Medium brown, silt, some clay, little 
45001 lUi 13 116 SS fine to coarse sand, trace fine gravel. 

25 18b_ 31 55 tsw Medium brown, fine to coarse sand, trace 

80 S5 
fine gravel, trace silt. 

SA I4/< 9.2 
30 ilfiQ 142 S5 iML Laminated brown to gray, silt, trace 

127 55 t""sM fine sand. 
Medium brown, silty fine to coarse sand. 

35 17Q 91 55 ML Laminated black to gray, silt, trace 

8250 1QD 14 115 SS :'---- TOtig~ it£~~OIAN TILL 659.3 
ML Medium gray, silt, some clay, some fine 

40 133 SS to coarse sand, trace gravel. 

45 

50 

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

Water level not recorded. 
60 

65 

10 

15 

.' 
CLINTON POWER STATION 

UPDATED SAFETY ANALYSIS REPORT 

FIGURE A2.5-15 

LOG OF BORING BH-13 
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BORING BH-14 z_ 
:I:~ ... SHEA" STFIENGTH ATTER8EI\G "- 5(1) 01-

~[ 00:: TRIAXIAL VOlt_lOCO 
LIMITS .. ~ ~ 

.. 0111 ~III 
., ... \oJ on- ~;~ ~ <till 
1-1-" OMI'ftESSION -- o,e • >-~ 

~= ... >- ~~ SURFACE ELEVATION 694.1 Ft. Gi~ .,~'" 
...... 

~t: 
~iifO 

t;~ -.... ·"'8 \oJ '" ~ <T3 l- (1)1- X "-05 ~« ~ I- ., 

~2~ oll! r:CII 
\oJ-' ~~ au (IJ(I) ILl 

0 "',.. ~""' D" • ~ SYMBOLS DESCRIPTIONS 

SS~ CL Mottled medium to dark brown, silty clay, 
2300 26,0 10 10 trace fine sand, trace organics. 

17J 'n7 1u,.2 5 8 SS 
MA 181) 189 TOP OF OU'NASH 688.1 7 S5 SM Reddish-brown, si Ity, fine to coarse 

10 14 55 SW Me~i~g'b~~~~ fl~~ tg ~~~~~: ~~~d~lsome 
64 S5 fine to medium gravel, trace silt. 

SA 5f> 1004 
15 4.5 77 SS 

47 5S 

20 48 55 

SA 8.2- lOB 25 55 ~~~] GP 

Medium brown, fine to medium gravel, 
some fine to coarse sand, trace 

25 18 5S sil-t. 

17/< 57 S5 SP Medium gray, fine to coarse sand, some 

28ti iML 
fine gravel. 

30 23 S5 Mottled medium to dark gray, silt. 
f..- TOP OF ILLINOIAN TILL 665.1 

138 28 S5 ML Medium gray. silt, some fine to coarse 

35 6t.Rn lin 11' 75 S5 
sand, trace fine gravel. 

8.3 168 S5 

40 

45 

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

55 

60 

65 

70 

75 

CLlNTlOlN POWER STATION 
UP-o-ATED SAFETY ANAL 'fSIS REPORT - --

FIGURE A2.5-16 

LOG OF BORING BH-14 
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BORtN G--PH "'"., -5-;:' :x:- SHEAR STRENGTH ATTER8ERG :J ... "- 0'" tLt;:; LIMITS Q~~ u .. UUJ i=UJ 0'" TRIAXIAL a.. "'~ -J <::UJ ~~ ........ =::.: >- ... x OMP1!ESSIOH ~~ , >-rfl ~:= >- ~ !iii ~~ SURFACE ELEVATION 689.2 Ft. >"-"= .. ~~ :~ 
UJ~ '" ... ~ CT3 ~ "' .... "' ... x '"-~~:~~ -J<:: -J >- '" ~~ 

.. - ... 
CD'" UJ ...... ~~~ ~ SYMBOLS DESCRIPTIONS 0 "' ... ~oot ""' 

~ 
CL Brown mottled~ .silty clay. 

AG 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, sit t, t race organics. 

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

some fine gravel. 

30 

35 

40 Boring completed at 25. fee t 
on 3-25-75. 

I 
45 Water level not recorded. 

I 

i 
I 

: 

I 50 

55 

60 

65 

70 

75 

CLINTON POWER STATION 
FINAL SAFETY ANALYSIS REPORT 

FIGURE A2.5-17 

LOG OF BORING PH-l 



:t:~-~ '" SHEAR STRENGn1 I- ocr e:; '" &tJ '" "'. TRIAXIAl.. ....cow ... o ...... j .. OMPRESSION -"-
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(I) 
I-
Z 
~ II) BORING PH-2 
UUJ 

...J 
~ ~ SURFACE ELEVATION 687.7 Ft. 
...J<l 
m II) <:YUROI!:: DESCRIPTIONS 

~I; 

I:-SP 
BG SM 

~ 
HL 

Brown mottled, silty clay. 

h~~'£~ ~~~~i! fine to coarse sand. 
some silt, little fine gravel. 

Brown, silty, fine to coarse sand, 
some fine gravel. 

Gray, silt, some fine to medium sand, 
Griy~C~ift~et,~~~e~rganics. 

r---- TOP OF ILLINOIAN TILL 
HL 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 SAFETY ANALYSIS REPORT 

FIGURE A2. 5-18 

LOG OF BORING PH-2 



'" ~ z BORING PH- 3 z_ 

1~ '" 
SHEAR STRENGnf AHERBERG "'- is,,, O~ 

~ 0« 
1e4 TRIAXIAL --~. 

UNITS 

~~i II .. uw j::w 
w ., ...... ~;~ ..J 

~~ 0;:: t;>-i OIoIPRESSlON --- ~~ I "..if. >- ~;;. ~~ SURFACE ELEVATION 697.3 Ft. 
... ~ ... ~ CT3 ~ 

.,,- )( "Ii! i~ ""'8 ..J« ..J >- ., 
~~ ~~i 

r:N w ....... :a" Ill'" 
0 0:'" r;, D.f • ~ SYMBOLS DESCRIPTIONS 

CL Grayish black, silty clay, some fine to 
AG 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 TOP OF OUTWASH 
SP Brown, medium sand, trace gravel, 682.3 

trace silt. 

20 

I: Gray, silt, some fine sand. 

25 Reddish brown, silty coarse sand. 

30 

-grades with silt. 
35 

40 m OF ILLINOIAN TILL 655.8 
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 

I 

CLINT 0 N POWER STATION 
i UPDATED SAFETY ANALYSIS REPORT 

FIGURE A2.5-19 

LOG OF BORING PH-3 



(I) .... z 
BORING z_ 

~~ 
SHEAR STRENGTH ATTERBERG :J PH-4 ... "- 0(1) 0 .... 

00: TRIAXIAL LlNITS ..;I. :t .. uw i=w .,,,,,,, == ~~~ ~;~ ...J 
~~ t;o-i OMPRESSION 

~:: 1 >-eI- ~~~ >- ~.C4 ~~ SURFACE ELEVATION 694.5 Ft. 
",~ ... rr c ·"'8 ~ <T3 :t ~t:~ 1&.i5~ oS! r: ... .:J« ...J .... w~ ~~ ~~!i! >lu -:i! w 

0 0:'" Z.., .01 ~ DESCRIPTIONS 

Orange-brown, mottled, silty, clay. 

5 TOP OF OUTWASH 
Brown, silty fine to coarse sand, 689.5 

SM trace fine gravel. 

10 

SW -silt and gravel grade out. 

15 
OF ILLINOIAN TILL 677 .5 

ML Gray,silt, trace clay, trace 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 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE A2.5-20 

LOG OF BORING PH-4 



en 
I-z BORING PH-5 z_ 

1~ 
.. SHEAR STRENGlli AHERBERG "- 5en 01-

t: 00: TRiAXIAL ___ 0 LIMITS wi! If w UW i=w ., ...... 000'- ;~~ ...J oCtW \J.I t;l-j OMPRESSION -- 2?ft I>-rfl. ~~~ >- ~~ SURFACE ELEVATION 722.6 Ft. ~~ 0;:;: ~z;'" 
... ~ ... t; ..... U) .... i - .... ii c"8 
~ 0"3 ;.t .... 05 ...J« ...J 

t-",,~ ~ ~ ~g ~" 
r:N men w 

0 0:" zpoI p.t • ~ SYMBOLS O~SI,;RIP IONS 

~C.L R!;'ai~.\', IirownsiIty cITy, some fine 
AG ML sand. 

5 ML Mottled brown to orange brown, clayey 
CL silt, some fine sand, trace fine 

gravel. 
10 

15 

20 -grades dark brown. 

25 

ML ~gitY~dI~~~!~~~~ttu~~~~ gray, clayey 695.6 
silt, some fine sand. 

30 
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 

1'5 

CLINT 0 N POWER STATION I 
! 

UPDATED SAFETY ANALYSIS REPORT 

FIGURE A2.5-21 

LOG OF BORING PH-5 



III 
t-z BORING z_ 

~~ '" 
SHEAR STRENGTH ATTERBERG "- Bill PH-6 Ot-

0« ~(TRIAXIAL __ ... , LIMITS 

~~i 
u .. u .... ~::l ",,,,,,, ... ~~~ ...J 

>->-~ OMPRESSION ........ 0' 0 ~ ~ ~ii\O ~~ SURFACE ELEVATION 713.0 Ft •. ~~ 
~~:# 

in 0.:::: 1,..0 ~!: "'°8 
~ 0"3 ;;t I- en .... )( "-05 ~!! ...J« ...J 

"'-> ~ ~ ~~~ :lEu r:w (Dill 
IOLS 

.... 
0 «'" ~ •• 1 • ~ DESCRIPTIONS 

CL Dark brown to brown, silty clay, trace 
AG organics. 

5 

~ ~~ai~~ g¥~~Hsilty fine sand • 707.0 

. ~ Medium brown, silty, fine to coarse 
10 sand, some fine gravel. 

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

CL 
15 

-trace fine gravel. 

20 

25 "~n 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 

CLINTO N POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE A2.5-22 

LOG OF BORING PH-6 



(I) 
I-z 

BORING z_ 
:r::-

'" 
SHEAR STRENGTH ATTERBERG ... 5", PH-7 01-

Il:t 00:: 

cot!::~~~ =';': 
LIMITS a:! li' 

~~~ 
uw !;il:: 

~t 
cn",,,, ...J 699.6 Ft. ...... x ~~ .>--rf! ~"r >- ~~ SURFACE ELEVATION Gi~ -;:: :~~ "' ... x ~s~ >-!:: ''''8 
~ 0"3 -!- ., ... :!ir.! ...J~ ...J 

... U) 

~~ 
«-'" f: N 

"'-' ~~o :Ou m'" W 

0 0::'" ~tm Dot • .... Z ~ SYMBOLS DESCRIPTIONS 

AG CL 
ML 

Brown, mottled, silty clay. 

5 I~~~; ~Y~~~:fine to medium sana. 693.6 

Brownish-gray to brown, silty clay, 

10 
trace fine to coarse sand, trace 
fine gravel. 

15 

20 

t-- TOP OF ILLINOIAN TILL 677 .1 
ML Gray, clayey silt, trace fine sand, 

25 ct trace fine gravel. 

30 

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

Water level at 16. feet. 
40 

45 

50 

55 

60 

i 65 

70 

75 

CLINT 0 N POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE A2.5-23 

LOG OF BORING PH-7 
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BORING PH-8 z_ :I:c w SHEAR STRENGTH ATTERBERG "- 5U) 01-

~~ 0'" ~(TRIAXIAL "~_~. 
L1NITS 

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

"wW ..J ~ .... 
0;::; I-I-X OMPRESSION ~- ~~ ,)-~ >- ~CiiIO ~~ SURFACE ELEVATION 682.3 Ft. ~!:: ~~~ ~ CT3 :t <1>1- ., .... x ~o~ ~~ ·""8 J~ ....J <[-w ~:~ 

w-' ~~ lo!o ZU IOU) .... 
0 a:w !pof po' • .... z ~ SYMBOLS DESCRIPTIONS 

~OP OF SALT CREEK ALLUVIUM 
AG ML gray, clayey silt, trace fine 

c"L sand. 
5 

ITOP OF OUTWASH 675.3 

( iBrown, silty fine sand, some clay. 
10 SM 

-sand grades more coarse. 

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

Gray silt, trace organics. 

20 
'''n 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 

CLINT 0 N POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

. - --

FIGURE A2.5-24 

LOG OF BORING PH-8 



CJ) 

t-z 
BORING PH-9 z_ 

:r- ATTERBERG ~ 

~[ '" 
SHEAR STRENGTH "- OU> Ot-

00: 

CoJ::~~ == LIMITS ;f. u 
E~~ 

uw ;::W 
., '" '" 0 ~ "- ...J <lW 
...... :r ~~ ,.,..ff!. ~ ~ >-~ ~~ SURFACE ELEVATION 691.0 Ft. ~LL 
::l5~ 
~ 0"3 ;t ., ... (/)~)( ... 

~gj~ 
~::8 ...J<t ...J ... "-11> 

~~ ~~~ 
~:N 1IlU> w "'oJ DESCRIPTIONS 0 0:'" 0.;, .1' • Q. J ~ SYMBOLS 

ML Dark brownish-black, clayey silt. 
AG 

TOP OF OUTWASH 
5 ML Medium dark brown, silt, some fine to 687.0 

GM eoa rse sand. 

SM -grades with fine to medium gravel 

10 silt grades out. 

BG SM -gravel grades out. 
OP OF ILLINOIAN TILL 677 .0 

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

20 

25 

30 Boring completed at 18.5 feet 
on 4-2-75. 

35 Water level 8. feet. 

40 

45 

50 

55 

60 

65 

70 

75 

CLINTO N POWER STATION 
UPDATED SAF'ETY ANALYSIS REPORT 

FIGURE A2.5-25 

LOG OF BORING PH-9 



UI 
I-z 

BORING PH-IO z_ 
:1:- .... SHEAR STRENGTH ATTERBERG "- SUI 01-

li:t cct: LIMITS wi' ~ 
.. uw ~~ 

~~ 
., ........ TRIAXIAL UIOC_,,",O on- 5;~ ..J ...... i COMPRESSION ~;;.; 

~~ . )-i! ~~" >-
~:~ ~~ SURFACE ELEVATION 697.5 ~~ 

~~~ 
-~ .. >-t: 

~ IT;, l- ,nt- )( "'o~ ~~ ..J« ..J 
.... ..J ~~ ~2~ '"u r:~ mUl w 

0 ct:w ! 001 DIf • ~ SYMBOLS DESCRIPTIONS 

AG ML TOP OF SALT CREEK ALLUVIUM 

CL Light to medium brown, silty clay, trace 

5 medium to coarse sand, trace fine 
gravel. 

10 
TOP OF OUTWASH 885.5 

"""'ML Light, orangish-brown, silt, some 
clay, trace fine to medium gravel, 

15 some fine to medium sand. 

20 
BG 

'.' SW Medium brown, fine to coarse sand, some -.. : ' .. fine gravel, trace silt. 
25 .... 

-- . SP ... ... SM Medium brown, ..... silty, fine to medium 

30 - ... sand. 
..... ..... ..... 

... ..... ..... 
35 ..... ..... 

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

40 ..... ..... ..... ..... ..... ..... .... ..... ..... ..... 
45 

..... ..... 
TOP OF ILLINOIAN TILL 651.5 ..... 

IIIII 
ML Medium gray, silt, trace medium to 

coarse sand, trace fine to medium 
5 gravel. 

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

60 

65 

70 

75 

CLINTO N POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE A2.5-26 

LOG OF BORING PH-1O 



III 
I-z 

BORING PH-II z~ 
:I:-

'" 
SHEAR STRENGTH ATTERBERG "- alii 01-

li;t 0'" TRIAXIAL UIK_"" LIMITS 

~~i k' uw !;i:!l 
~~~ ~~~ -J 

~g COMPRESSION ~- ~ g!!. I>-~ >- ~c;;{D ~~ SURFACE ELEVATKlN 679.2 Gj!:. 
~~~ >-1:: ·"'8 
~ CT3 l- en !:: ~t:~ I&.o~ l!i!!1 -J<t -J ~:C'oI w UJ"" ~ ~ ~~~ :l!u 

~ 
aJ(f) SYMBOLS DESCRIPTIONS 0 "'''' ~PIf .,f • 

TOP OF SALT CREEK ALLUVIUM 
CL 

AD 

5 ML Dark brown, silty clay, t"ace fine 
to medium sand, trace fine gravel. 

10 

15 TOP OF OUTWASH 664.2 
SP 
SM Grayis~ brown, silty, fine sand. 

20 -grades to gray. 

TOP OF ILLINOIAN TILL 657.2 

25 1111 ML IGr~i~:ilt. trace fine gravel, some 
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 

CLiNTO N POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE A2.5-27 

LOG OF BORING PH-ll 



f/) 
~ z 

BORING PH-12 z~ 

:r.:~ ATTERBERG ::::l ... SHEAR STRENGTH ... a f/) o~ 

~~ 00:: 
~, TRIAXIAL "~_~, 

LIMITS 

~~~ ~ ;~~ 
u UJ ~:!l 

~;:: 
., ...... ..J 
t;.-:I: OMPRESSIOli ~-

~~ I>-tfl. ~ ~iiiCl) ~~ SURFACE ELEVATION 690.3 ~~ ... ~~ >-to "'°8 
~ (T3 l- en.->< lI..o~ ~~ ..J« ..J .- ., 

~~ ~g~ 
r:C\I UJ ....... "u mrn 

0 0::'" 2.., pal s ~ SYMBOLS DESCRIPTIONS 

~t 
TOP OF SALT CREEK ALLUVIUM 

Dark brown silty clay, trace fine to 
5 coarse sandt trace fine gravel. 

10 TOP OF OUTWASH 680.3 

GM iBrown, 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 t 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 

CLINTON POWER STATION 
UPDATED SAFETY 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 



-r-=.~o~m~~.----~I----~.~--~IL-----L-~----L-I~.---i~-----~~'----~4--~.~I------~L--~~L-I ____ ~y ____ ~I ______ 1~ __ ~ 
I 

-

-

0 

c 

-

-

A 

-""-

PH-I PH-2 H-19 

700

j 690 
680 
670 
660 
650 

~~~~3:~~~~-~S~M~~~I~§~~~~~~~~~~~~~~-~~itb~JG~_!d~.:.~~~.~_:,~~~.~~~~W~I~K~O~N~~~u~~~~~n~!~~t[=~=~~~~§-~;-~-~~>~-~-~-:-:-~~~s-~-~;-;-~-;;~;-;-~'~_~~~?~:~~~~~~~~~R~~~fK~h~:~~~~~~~kl~U~~~.~6~6~a~~~_~~~_~~~~I~~~~.~~_~_ 
ILLINOIAN TilL E a.a 664.2 F -1t-=- 'sw ""--SM 

EOB 6527 ILLINOIAN TILL 
EnR 629.0 

PH-12 PH-II 

I 

§J :;jcr-
:~CREEK ALLUVIUM 

E.oa 670B 

I Section 10-10: no slide!! postulated due to quarry beyond 
the I!!Kcavated slope 

2. Section II-It Salt Crtlek ollultium ellcaYoted due 10 
construction of submeroed dike. 

ILLINOIAN TILL E.QR 654.7 -"" 

SECTION 10-10 

BH-9 BH-IO 

I 
s,,/ 

E os. \57.1 EO.B 658.4 

SECTION 11-11 

H-6 H-7 H-35 

NORTH SECTION 

THROUGH SUBMERGED DIKE 

H-34 H-4 

ILLINOIAN TILL 
E.OS 621.6 E.o.s 596.1 

H-36 

NORTH 

H-5 

SW/ SM 

!: 680 
670 

660 
650 

E.o.e. 

~ 
~ 
I roo 6.0 

680 
670 
660 I 650 

597.6 

• ~700 ':: 
670 
660 
650 

CLINTON POWER STA TlO N 
UPDATED SAFETY ANALYSIS REPORT 

All elevotlons refer to feet above MSL FIGURE A2. 5-30 

SECTIONS 10-10 AND 11-11 

I I • .. I \ 

F 

o 

c 



I • 
I 

F 

PH-6 
150-
7.00 
no 
720 
710 

- 700 
690 ..., 
670 EO.8.67I0' 660 
6'" 

E 

-

PH-9 
150 
740 
no 
no 
710 

0 700 
690 
680 
670 ED.aS72S' 
660 
650 

-. 

c 

BH-I 
150 
740 
730 
720 
710 

- 700 
690 
680 
670 E.Q8.670.3' 1LL1HOIAN l1LL 
660 
650 

B 

-

A All ,"valloM ... f" to f •• t obove MSL 

I 

I • 

PH-7 

CL 

SM 

liJNOIAH TILL EOH674.6' 

PH-4 

CL 

SM 

ILLINOIAN Till EQ8~.5' 

PH-4 
" 

I 
I 

EOa~5' 

I 

I • 

30 

BH-5 
(PI'o)tcltdl 

£0.8.647.8' 

... CL 

SECTION 7-7 

BH-14 

EOR65S.S' 

SECTION 8-8 

BH-4 

... 
EQ8.6665' 

SECTION 9-9 

+ 

.. I 

7 I 

ow 

I 

H-42 
(Pro~-.:jJ 

E.O.8.626.3' 

H-13 
(ProJlctedl 

.. I I 

EDGE OF HEAT SINK EXCAVATION 

of !Waf SiM aft., p:IItulated IIUM 
/80ttom of HRt Sink EI. 668.S' 

sa. sw 
Il.L.INOIAN 11U.. 

1---+---------320'-----------11 
EDGE OF HEAT SINK EXCAVATION 

.......-Surfoc. of Heat Sink oiler poItuIGted slide ......-BoHom of Heat Sink EL 668.15' 

ILLINDIAN TILL 
sw· 

E.o.8.630.6' 

H-13 

EDGE OF HEAT SINK EXCAVATION 

(
S\II'fGeeof -H«rt SiI* oft .. postuloled ,lide 

Bottom of HRt Sink B. 668.15\ 

ow 
ILUNOIAH TILL 

EOB.630.6' 

40 0 
1M! W 

r ffi 
690 
660 
670 
660 
650 

150 
740 
no 

-720 
710 
700 
690 ..., 
670 
660 
650 

'" ! 

F 

-

E 

e-

0 

~ 

c 

m 
7<0 
no 
720 
710 
700 f----
690 

f-oeo 
670 
660 

L650 

B 

r---------------------------------------~~ CLINTO N POWER STATION 
UPDATED· SAFETY ANALYSIS REPORT 

FIGURE A2. 5-31 -A 

SECTIONS 7-7, 8-8 AND 9-9 



NOn • 

2.5-65,2.5-190 AND 2.5-192 FOR 
LOGS OF BORINGS. 

1."0' 

r-
I 

OFF-GAS I 
I 

a I , 
SHOP ! 

BUILDING! 
1IL.?OI.O L, 

:{-36 · - ----f 
I • 

4-34 

EAST-WEST 8ASE LINE 

80TTOM OF EXCAVATION 
ELEV. 680.00 

TOP OF EXCAVATION 
EL E V. 738.00 

~-----------740----__ ~ 

o 
~. 

",,'" + 

REVISION 3 
SEPTEMBER 1991 

UIiDIII. 

-+- ••• UlCAtlOtl 
-JIIo- 1OPOCiIIA"UC C»IfIQUIIS 

FlU 
10 0 10 100 110 

CLINTO N POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE B2. 5-1 

FOUNDATION EXCAVATION PLAN 



-
BORINGS 

680 P-38 P-54 P-52 P-41 P-33 P-33A P-14 P-39 P-34 P-IO P-35 P-36 P-15 P-30 P-37 P-32 

675 \----+--

+-
Q) 
Q) 

LL 

c 

c 
o 

+-' 
o 

670 f-----+---

665 

~660 
w 

650L---L--~----~---i----~---L--_L-__ -L_~ ____ ~ __ -L ____ L-__ -L __ ~ ___ ~ __ ~ 

LEGEND 

~ Lens 

[l]]]]Ill Le n s 2 

M:;~j,:;;:;~:;:J Lens 3 

II Lens 4 

ill!!!!!!ll!1 Lens 5 

Lens 6 

29 Standard split spoon sampler. 

*29 Dames and Moore "u" type sampler. 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE B2.5-2 

SUMMARY OF BORING LOGS 



LABORATORY TEST DATA 
OW ATTERBERG 

~~~ LIMITS SHEAR STRENGTH 
1I)a:~ Tf"-.XIM. ~stNt.O p£;r~~lt .. ~~~ PLASTIC PLA$TICIT COtoIPRESSION ..... 

LIMIT INOI:X C[;.!i "- ~;t 0:-' .. .. O1-,:f 'oJ ::: Cl .:t 1'40 w 

730 

720 

..... 7/0 

~ 
~ 

~ 
700 

..... 
~ 

~ 690 ..... 
~ 
~ 

~ 680 

MA 

670 
MA 

660 MA 

650 

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

~~ 
=>", 

~~~ 
00 
~o 

12.3 

10.8 

11. S 

.. ~ ,...~- s- BORING P-33 A o:.,u 
oz" Btl OJ 

0 ..... 
~~ 

SURFACE ELEVATION 734.7 

<i5~ SYMBOLS DESCRIPTIONS 

NO SAMPLES TAKEN ABOVE 
ELEVA TlON 680 FEET 

129 ~ t--- GRAY CLAYEY S IL T WITH SOME SAND AND TRACE ML OF FINE GRAVEL (HARD) 
ISI/ItH 11 r-sM GRAY S I L TY FINE TO COARSE SAND. WITH TRACE 

56 ~ ~ FINE GRAVEL (VERY DENSE) 
GRAY CLAYEY S IL T WITH SOME SAND AND TRACE 

ML FINE GRAVEL (HARD) 
47 ~ GRADES WITH MORE SAND 

27 ~ IrsM 6011 GRAY S I L TY FINE TO COARSE SAND WITH SOME 
59 ~ I ML FINE GRAVEL (DENSE) 
101 Ii GRAY SILTY FINE TO COARSE SAND TO SANOY SILT 
121 Ii I~ 

(DENSE) 

GRAY CLAYEY SILT WITH SOME SAND AND TRACE 100/6" 11 ~ OF FINE GRAVEL (HA"D) 
GRAY CLAYEY SILT WITH SOME SAND (HARD) 

BORING COMPLETED AT 1l2.5 FEET ON 8-6-75. 
CASING USED TO A DEPTH OF 5.0 FEET. 
GRDUNDWATER LEVEL HEASURED AT 4.3 FEET ON 
8-7-75. 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE B2. 5-3 

LOG OF BORING P-33A 



~ 

~ l( 

~ .... 
~ 
(:) 

i::: 
~ 
I.u 
~ 

LABORATORY TEST DATA 
0'" ATTERBERG SHE AR STRENGTH ~~~ LIMITS 

~~~ TRI,U,A\. =,OHHNtO ~":11t1t PLASTIC; fI\.,uncl COfIlP"ESSION f'R(SSIOH 

... ~~ LIIII'T' INO£X .. .. ~ 

bl !~ "- "-
0: ... ~-.!, C1 .!, fiI .:, 740 

730 

720 

7/0 

700 

690 

680 

670 

660 

650 

640 

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

"' ... O:z >-
~ =>", ,...!::::-........ 0:., u ~ BORING P-50 !!!z ozo. 

00 '" ~I:l :lEU 0 

~~ SURFACE ELEVATION 734.8 
I:):::.! 
~p~ SYMBOLS DESCRIPTIONS 

NO SAMPLES TAKEN ABOVE 
ELEVAT ION 680 FEET 

119 g t--- GRAY CLAYEY S I L T WITH SOME SAND AND TRACE 
FINE GRAVEL (HARD) 

71 !I 

36 g 

50 !I ML 
61 g 

155/11" II GRADES HARDER 

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

CLINTO N :POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE B2.5-4 

LOG OF BORING P-50 



LABORATORY TEST DATA 
0'" ATTERBERG SHEAR STRENGTH ~~ ~ ~~~ LIMITS .. 

TlUAXIAL ~~FINEO ~~1t" 
=> .... ,..~- ~ BORING P~51 enO:;!: 

P1.ASTIC Pl.t.STIC\T1 CQNPR£S$iOH 1"RE$So. .......... o:enu 
~~~ !?z ozG. at) I..INIT INDEX !L:.!i 

to:L ::. 
... 
m~ 00 .... 

a:..J .. .. tit ,:, tel ,:, ~o 0 
:t:~ SlJRFACE ELEVATION 735.1 740 w 
Cl~ 
<il~ SYMBOLS DESCRIPTIONS 

730 

720 

710 NO SAMPLES TAKEN ABOVE 
ELEVATION 680 FEET 

..... 
~ 700 

~ ...... 
~ 690 
t:) 

i::: 
~ :s: 680 t---lI.J 100 II GRAY CLAYEY SILT WITH SOME SAND AND TRACE 

~ FINE GRAVEL (HARD) 

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

670 ML GRADES WITH MDRE SAND 
50 \I GRADES WITH THIN SILTY SAND SEAMS AT 
31. 66.5 FEET 

22 II 

660 Mc- GRAY S I L TY FINE TO COARSE SAND AND SANDY 82 • 
SILT (DENSE) 

185/9" \I !~ 
GRAY SILT WITH SOME SAND AND TRACE FINE ML GRAVEL (HARD) 650 175/11" II "'-- GRADES HARDER 

BORING COMPLETED AT 85.9 FEET ON 8-9-15. 
CASING USED TO A DEPTH OF 5.0 FEET. 

640 WATER LEVEL NOT RECORDED. 

CLINTO N POWER STATION 
UPDATED SAFETY 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 

730 

720 

710 
I... 

~ t( 700 
~ ...... 
~ 690 ~ 
i::: 
~ 
lIJ 680 i;j 

SA 
SA 

670 ". SA 
SA 
I'A 
SA 
MA 

660 SA 
SA 

17.5 
11.1 
10.6 

BORI NG P-52 
SURFACE ELEVATION 739,8 

NO SAMPLES TAKEN ABOVE 
ELEVATION 680 FEET 

156 ~ I ~ GRAY CLAYEY SILT WITH SOME SAND AND TRACE OF I"":':':"=- FINE GRAVEL (HARO) 
119 a..... SW GRAXR~~~[\~~~~EjO COARSE SAND WITH TRACE FINE 

fiT ~ ::::: 3M GRADES WITH 2 INCH SILT SEAM AT 65.3 FEET 
85 ~ ·····1 r.-::-- GRADES WITH LESS S I L T 
125 ~ :::::vML GRADES WITH MORE SILT 
88 ai R GRADES WITH LESS SILT 
77 a SM I INCH SILT SEAM AT 70.9 FEET 
36 ~ ML GRADES WITH MORE FINE TO MEDIUM SAND AND 
31 ~ ~ LESS SILT 

. SM GRAY FINE TO COARSE SANDY SILT WITH TRACE FINE 
85 g .:::::I~ GRAVEL (DENSE) 

183/9" g (DENSE) 

650 

70 ~ I·::::: ML GRAY SILTY FINE TO COARSE SAND WITH FINE GRAVEL 

~
SW GRAY CLAYEY SILT. WITH SOME SAND AND TRASE 

... -..L.--..I.. __ ..... _...L. __ I-__ ..... __ ..... _...I __ .J 110/5" g SM GRA~I~~L~A~~~E(~~Rg6ARSE SAND WITH TRACE FINE 
ML GRAVEL (DENSE) 

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

GRAY SILTY FINE TO COARSE SAND WITH TRACE FU,E 
GRAVEL (DENSE) 

GRAY CLAYEY SILT WITH SOME SAND ANO TRACE FINE 
GRAVEL (HARD) 

BORING COMPLETED AT 88.9 FEET ON 8-7-75. 
CAS I NG USED TO A' DEPTH OF 5. a FEET. 
GROUNDWATER LEVEL NOT RfCOROED. 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE B2.5-6 

LOG OF BORING P-52 



LABORATORY TEST DATA 

730 I---+-+-+_---l--i---i---I--+_--I 

~ 
~ a::: 
~~ 
I::>~ 

BORI NG P-53 
SlJRFACE ELEVATION 139,0 

ill;:; SYMBOLS DESCRIPTIONS 

~~--~-----------------------I 

NO SAMPLES TAKEN ABOVE 
ELEVATION 676 FEET 

91. bm!!"""ML GRAY CLAYEY SILT WITH SOME SAND AND TRACE OF 
" . GRAVEL (HARD) 

190/9J I ~ S!JJ GRAY S-ILTV FINE TO COURSE SAND, WITH TRACE 
t--+----j--+---j--f---l---4--+--I 125. ~~ SM FINE.GRAVEL'(DENSE) 

'~:: ~~~~~~ ~ GRAY SILT WITH SOME FINE SAND (DENSE) 

26 • . ," -TO MEDWM,GI\AVEL (DENSE) DRIVEN III 1"'" Su" GRAY S Il TV FINE TO COARSE SAND WITH SOME FINE 

31. ~ g~ms~m~ ~ffiM~~X~5, SOME SILT 
1--+----j--+---j--f---l---4--+--I 26. ML GRAY CLAYEY SILT, WITH SOME SAND AND 'tRACE 

,....:;:.:::;.. FINE GRAVEL (HARD) 
19. ~::::: SIN GRADES WITH THIN SAND SEAM AT 79.8 FEET 

DRIVEN lD ~ sM GRAY S I LTV FINE TO COURSE SAND WITH ' 
TRACE FINE GRAvEL (DENSE) 

L _....L __ ..L.. __ L-_..L.._...I. __ ...L. __ ..I.._....J ..... _.I \ ML GRAY CLAYEY SILT WITH SOME SAND AND TRACE 
- OF FINE GRAVEL (HARD) 

NOTE: 
SEE FIGURE 2,5-298 AND FIGURE 2,5-355 FOR \ 
EXPLANATION OF SYMBOLS USED ON BORING LOGS, 

BORING CCI(PLETED AT 84.4 FEET ON 8-8-75, 
CAS I NG USED TO A DEPTH Of 5,0 rEET, 
GROUNDWATER LEVEL NOT RECORDEO 

CLINTON POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE B2.5-7 

LOG OF BORING P-53 



LABORATORY TEST DATA 
0 ATTERBERG SHEAR STRENGTH ",'" LIMITS 1-1-

",0: TIllIAXIAL ~:"f'INf.O f'OClI(T 
",0 PLASTIC P\...ASTtClT'I C.ow.P"E$StON ..... "'" _tllW(~ 
1-"- LIMn INDEX '" .. .. !i.:...!i 

~~ ""- ""-0: Gl-,!' re, .!, td1_ ,:, 740 

730 

720 

7/0 
..... 
~ I.( 

700 
~ ..... 
~ 
<::) 690 i::: 
~ 
~ 
~680 

670 

MA 

660 SA. 
SA 

650 

NOTE: 
SEE FIGURE 2.5-298 AND FIGURE 2.5-355 FOR 
EXPLANATION OF SYMBOLS USED ON BORING LOGS. 
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SURFACE ELEVATION 738.6 OZD. .. 
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Q:I~ SYMBOLS DESCRIPTIONS 

NO SAMPLES TAKEN ABOVE 
ELEVATION 678 FEET 

22 m t--
GRAY CLAYEY SILT WITH SOME SAND AND TRACE FINE 

Ml GRAVEL (HARD) 
18 II GRADES WITH SILT LENSES 

~ 24 a GRAY FINE SANOY SILT (DENSE) r-=-==- GRAY SILT WITH SOME SAND AND TRACE FINE GRAVEL 
Ml (HARD) 

81 ~ t--sM 50 a GRAY SILTY FINE TO COARSE SAND WITH SOME FINE 
51 a ~ GRAVEL (DENSE) 

GRADES WI TH LESS GRAVEL r--==- GRAY FINE TO COARSE SANDY S IL T WITH TRACE 
100/5" II ML FINE GRAVEL (DENSE) 
100/5" a -- GRAY CLAYEY SILT WI TH SOME SAND AND TRACE FINE 

GRAVEL (HARD) 

BORING COMPLETED AT 86.0 FEET ON 8-7-75. 
CASING USED TO A DEPTH OF 5.0 FEET. 
WATER LEVEL NOT RECORDED. 

CLINTO N POWER STATION 
UPDATED SAFETY ANALYSIS REPORT 

FIGURE B2.5-8 

LOG OF BORING P-54 
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BORI NG P-55 
SURFACE ELEVATION 739.0 

SYMBOLS DESCRIPTIONS 

r-~--~-----------------------

NO SAMPLES TAKEN ABOVE 
ELEVATION 679 FEET 

""ML GRAY SANDY SILT WITH TRAfE OF FINE TO COARSE 
~M GRAVEL (DENSE) 
~ GR.AY SILTY SAND WITH TRACE OF GRAVEL (DENSE) 

ML GR~Y SANDY SILT WITH TRACE FINE GRAVEL (OENSE) 
~ GRAY SILTY FINE TO COARSE SAND WITH TRACE FINE 
~ GRAVEL (OENSEl \ ML GRAY CLAYEY SILT \11 TH SOME SAND AND TRACE FINE 
- 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 SAFETY ANALYSIS REPORT 

NOTE: FIGURE 82.5-9 
SEE FIGURE 2.5-298 AND FIGURE 2.5-355 FOR 
EXPLANATION OF SYM80LS USED ON BORING LOGS. 

LOG OF BORING P-55 
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PARTICLE SIZE ANALYSES (BORING P-33A) 
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PARTICLE SIZE ANALYSES (BORING P-52) 
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PARTICLE SIZE ANALYSES (BORING P-54) 
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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. 5-17 

GEOLOGIC SECTIONS AND PLAN VIEW OF THE 
ULTIMATE HEAT SINK BAFFLE DIKE 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 TmATE HEAT SINK DAt~ 
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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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FIGURE C2.5-23 
EXCAVATION PLAN FOR THE SSWS 
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