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CIVIL ENCINEERS

G. ]. Theien & Associates, Inc.

& 516 Enterprise Drive/Covington, Kentucky 41017/606-341-1322
[ 1008 Marskali Ave [Cincinnats, Oh:0 $5225/513-559-9089

February 21, 1983

H. J. Kaiser, Inc.
P. 0. Box 201
Moscow, Ohio 45153

Attn: Mr. B. A. Gott Re: Geotechnical Engineering Services
Zimmer Nuclear Power Staticn
Moscow, Ohio

Gentlemen:

Submitted herewith are the resb]ts of the drilling, testing and
erngineering iervices performed by our firm . The scope of this
work was developec in a meeting on February 14, 1983. Those in
attendance were representativesof the H. J. Kaiser, Inc., Cin-

crinnati Gas & Electric Company, Sargent & Lundy, Dames & Moore,
and G. J. Thelen & Associates, Inc. This work was performed in
accordance with our proposal-agreement dated February 17, 1983

and avthorized by Mr. B. A. Gott in the meeting on February 13,
1983 ,

Six (6) test borings were made located as shown by the coordinate
system referenced on each test boring log. We have also included
in the Appendix to this report a test boring plan which shows the
approximate jiocation of the test borings relative to the nuclear
reactor building. The ground surface elevation at each test
boring location was estimated from elevations determined by the
preject surveyors. The test borings were made in accordance with



ASTM D1586 and were made with a truck mounted drill rig advancing
continuous flight hollow stem augers and sampling ahead of the augers with a
2-inch 0.D. split spoon driven with a 140-pound weight falling

30 inches. This procedure is described as the standard drive

sample method and results in the standard penetration test. Repre-
sentative portions of each sample obtained were placed in glass jars,
the jars sealed and marked for proper identification. Two sets of
samples were made up, one set was left at the site, the other set

was returned to our Soil Mechanics Laboratory.

As the Drilling Technician advanced each test boring, a field log
.was kept noting soil type, soil stratification, standard penetration
test results, ground water and other pertinent data.

Upon complietion of the tect borings all samples obtained therein
were returned to our Scil Mechanics Laboratory where they were
examined and visually classified by the Project Geotechnical
Engineer. On “he basis of this visual examination, the field log
kept by the Drilling Technician and the results of the laberatory
tests, final test boring logs were prepared. Copies of these logs
are included ‘n the Appendix to this report together with a Soil
Classification Sheet which describes the terms and symbols used

on the test boring logs.

In the immediate areas of the test borings field density tests
were run by our Senior Technician, Mr. Thomas Litleral, C.E.T.
These tests were run in accordance with ASTM D1556. The soil
excavated during the running of each of the field density tests,
by the sand cone method, was placed in a quart jar, the jar sealed
and properly labeled. When each field density test was completed
our Senior Technician obtained a bag sample in the immediate area

Qe



of the field density test. This bag sample was labeled for proper
identification.

Upon completion of the field density tests, the samples obtained

therein were returned to our Soil Mechanics Laboratory. A washed
sieve analyses, ASTM D422, was run on each quart jar sample. The
results of these tests have been tabulated and the tabulation is

inciuded in the Appendix to this report together with the appro-

priate test forms.

Relative density tests, ASTM D2049, were run on each of the large
bag samples. These relative density tests were run wet and dry.
.Initially, the tests were repeated for the first few samples to
check our ability to duplicate the test results. Once the test
data verified the accuracy of the testing only one relative density
test was run on each cf the remaining samples. We have tabulated
the results of the relative density tests and the tabulation is
included in the Appendix to this report. 1In addition to the results
of the relative density tests we have also shown on the tabulatior
the results of the field density tests and the computed relative
density values.

If you have any questions concerning the information contained
herein, please do not hesitate to contact us.

£
Respectf .
6. 3, THEL W/KSSOZ1 MTES (INC.
i “C \ ¢ 1\‘
<vs /{ é
org T
Princ1pa] 11 (Geatecbnfga Engineer
GJT:mg il o
83034F o

Copies submitted: 10



APPENDIX
i Test Boring Plan
Test Boring Logs
Soil Classification Sheet
Tabulation of Gradation Analyses
Laboratory Test Forms
Tabu[ation of Field and Laboratory Tests



veoes

OIHO *MOJSOW LIOLY AADNLNIY “NOLONIAOD
S d"N YIWWIZ b - PR b JALN0 ISTHdYIINT 9LS
NGIIVH0TdX3 30V4unsSans NV1d UNI¥09 1S3L “ONI “SILVIDOSSY % NI1IHL ' "9

NOUSIOT PN/XOS L5TL STLY2/ION &
.8\u I 35S

‘ vg‘
S, $d4

g ik o8 %

2l

Of ON ANTT dZUNT 2
2/ ON UINTT ATUNGZ

ONral 7T AUIWTS YT TN




CIVIL ENCINEERS

LOG OF TEST BORING

C. J. Thelen & Associates, Inc.

[0 516 Enterprise Drive/Covington, Kentucky 41017/606-341-1322
(0 1008 Marshall Ave (Cincinnati, Ohio 45225/513-559-9089

*STANDARD PENETRATION TEST - DRIVING 2" OD SAMPLER 1'WITH 140 # HAMMER FALLING 30", COUNT MADE AT 6" INTERVALS

prosgcToubsurface Exploration, Zimmer N.P.S., Moscow, URi0 08e_B30BE
LOCATION OF BORING COOTdiﬂatesL North 1773.50, West 1202.50
ELEV SOIL DESCRIPTION STRA. | DEPT' SAMPLE
COLOR, MOISTURE, DENSITY, PLASTICITY, SIZE, PROPORTIONS DEPTH [SCALE | Cona|  Blows/8” | No -y
q9E.7 SURPACS U2
- - 2/10/12 [1A|DS [16"
: Mixed brown moist soft FILL, silty clay 3 1B
-1 498.0 with grass and hairlike roots, thawing. 2.9 ~
= Mixed brown moist stiff to very stiff FILL, 4.5 9 ks SQ i
- sandy silty clay with hairlike roots, trace 5
—1495.3 fine to coarse gravel. o
- — 4/3/3 3 |[DS}| 6"
- Mixed dark brown moist medium dense FILL, -
- | fine to medium silty sand, some fine to 8.0f ——+
J493.7 coarse gravel. . 5 < 3/2/2 4 [DS| 6"
. Mixed dark brown moist ioose FILL, silty 10 ]
. fine to medium sand, little fine to coarse 40 11271816 |5 |ps|i2
3490.2 | gravel. (SP-SM) & SW-SM) 12.0 |
- Mixed dark brown very moist very loose | - 8
= FILL, fine to medium sand, some fine to l1a.5 - 5/5/8 6 105113
- 488.7 coarse gravel. [ 15"
3 Mixed brown moist medium dense FILL, fine 16.5 J1 |s/3/a |7 |os|ie”
- to medium sand, little fine to coarse }——
—1496.2 gravel. .
e Mottled brown and gray moist stiff SILTY ]
— 483.7 CLAY. 20 _]
3 Brown moist to very moist soft to medium 5
~ia stiff SILTY CLAY with iron oxide stains J
4 481.7 and thin wet fine sand seams. .
- Bottom of test boring at 16.5 feet. -
Datum USGS Hammer Wt _ﬂ__ Lbs Hole Diameter 8" i S Foreman _ JM
Surf Elev 498.2 Fr Hammer Dmp__J.Q_ In Rock Core D Engineser GJT
Date Started 2"'6 ‘83 picasize_0.D.2  in GONNMOMOOL Date Compieted ___ 2/ 16/83
SAMPLE CONDITIONS SAMPLER TYPE CROUND WATER DEPTH BORING METHOD
D -~ DISINTEGRATED DS -~ DRIVEN SPLIT SPOON FIRST NOTED_tgugiz FT HSA — Hollow Stern Augers
| = INTACT PT —~ PRESSED SHELBY TUBE AT COMPLETION r FT CFA — Continous Flight Augers
U = UNDISTURBED CA ~ CONTINUOUS FLIGHT AUGER AFTER s FT DC -~ Driving Casing
L - LOST RC - ROCK CORE BACKFILLED _Tﬂd'_ HRS MD -~ Mud Drilling
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CIVIL ENCINEERS

C. ). Thelen & Associates, Inc.

(0 516 Enterprise Drive/Covington, Kentucky 41017/606-341-1322
[ 1008 Marshall Ave./Cincinnati, Ohio 45225/513-559-9089

LOG OF TEST BORING

cuent___H. J. Kaiser, Inc. BORING @ U-2
srosgcT__Subsurface Exploration, Zimmer N.P.S., i\ioscows Ohio 08 e
LOCATION OF soRiING __Coordinates, North 1774.00, West 12 20
ELEV SOIL DESCRIPTION STRA. | DEPT . .
. COLOR, MOISTURE, DENSITY, PLASTIC TY, SIZE, PROPORTIONS DEPTH |SCALE | Cond|  Blows/8” | No. Rec.
(3982 suRFaCE 0.6 .
E Mixed dark brownish gray moist medium 1| ve/s }g DS |13
- stiff to stiff FILL, very silty clay with 3
— 497.6 hairlike roots, trace fine gravel. 3.5 =
- - 4 D | 5/6/9 2 |DS |16’
3 Mixed dark brown moist stiff FILL, sandy 5.0 3
—{494.7 clay, some fine to coarse gravel. e T
% - 5 '
- Mixed dark brown, trace brown moist medium 3.0 4/3/5 3 |Ds|i8
3 . dense FILL, silty fine to medium sand, =
< 493.2 little fine to coarse gravel. ~ ;
- Mixed dark brown moist loose FILL, silty fine 10 ]
k= to medium sand, 1ittle fine to coarse o e .
- 488.7 gravel with clay lumps. (SP-SM) /12 5 . D 1 7/8/9 5 |DS|13
—‘ . -F‘——T f
pu Mixed brown very moist medium dense FILL, .
ol fine to medium sand, some fine to coarse 4 11| 4/5/6 6 |DS|18
1486.2 gravel: 14.5 3
15
n Mottled brown and gray moist very stiff 16.5 11| 4/5/5 7 |DS|18'
4983.7 | s1LTY CLay. ; .
- Brown, trace gray moist medium stiff o
481.7 SILTY CILAY with iron oxide stains. -
- 20 —
3 Bottom of test boring at 16.5 feet. . i
- - g
E .
% 2 !
- a
Datum _—QLQSBES?_——— Hammaer Wt _]-;97— Lbs. Hole Dismeter 8" Foreman Jro
Surf Elev. — Ft. Hammer Drop _ > In Rock Core Dis . _— Engineer e
Ay k) - SRR N SRy ¢ S — /£ T/ <
SAMPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH BURING METHOD
D -~ DISINTEGRATED DS — DRIVEN SPLIT SPOON FIRST NOTED - FT HSA — Hollow Stem Augers
I = INTACT PT - PRESSED SHELBY TUBE AT COMPLETION L FT CFA — Continous Flight Augers
U = UNDISTURBED CA — CONTINUQOUS FLIGHT AUGER AFTER HRS. FT DC = Driving Casing
L - LosY RC - ROCK CORE BACKFILLED MRS, MD ~ Mud Drilling

*STANDARD PENETRATION TEST —~ DRIVING 2" OD SAMPLER 1"WITH 140 # HAMMER FALLING 30"; COUNT MADE AT 6" INTERVALS




CIVIL ENCINEERS

C. J. Thelen & Associates, Inc.

[ 516 Enterprise Drive/Covington, Kentucky 41017/606-341-1322
[ 1008 Marshall Ave [Cincinnati. Ohio 45225/513-559-9089

LOG OF TEST BORING

CLIENT H. J. Kaiser, Inc. . ' EP—— D-3
sroCT __Subsurface Exploration, Zimmer N.P.S., Moscow, Uni0 e R
LOCATION OF BoRinG __Coordinates, North 1802.2C . West 382.80
SOIL DESCRIPTION STRA |DEPTH SAMPLE
Y, COLOR, MOISTURE, DENSITY , PLASTICITY, SIZE, PROPORTIONS DEPTHISCALE | Cond|  Blows/6~ | No.[ypel Rec
- SURFACE i
. Mixed brown moist medium stiff FILL, silty 0811 L e/srs  halos her
504.4 clay
—1 Mixed brown moist loose silty fine to medium _ :
=500.5 SAND, some fine gravel with clay lumps. 4 1| 3/5/4 2A|DS |14
- Mottled brown and gray moist stiff FILL, 8.5 5.
g silty clay with seams of fine to medium sand, ~ '
-1498.0 little fine to coarse gravel. 7.0 11| 3/2/2 3A|DS| 5
- Mixed dark brown and brown moist ;nedi]um gense . <
— ! FILL, silty fine to medium sand, little fine — — — :
o Mixed dark brown moistt medium dense FILL, 10
- fine to medium sand, tracé fine to coarse r, ‘lsalos 117
490.5 gravel. 310 8/10/16 |5
N Mixed brown moist very dense FILL, fine to \ —_"—t A
- 489.5 medium sand and fine to coarse gravel. \ 14.5 4 D | 11/13/18{6A|DS |18
i Mixed dark brown moist very dense FILL, 155015 ]
4 288 fine to meuium sand, some fine to coarse - -
19880 | gravel. 17,0 -t 29/45/50| 7A|0S 16
e Mixed brown moist very dense FILL, fine - S 3
-1483.0 to medium sand and fine to coarse gravel. 30| 29/32450 BA|DS|15
— -‘———4
iy Mixed dark brown and brown moist very \ 20— Note:Scalz|Change
44805 | dense FILL, fine to medium sand, trace 22.0 4 D | 34/82 QALDS 10
- fine to coarse gravel. 22 5 57 15/30/46 ]0. D$ ]
Mixed dark brown moist very dense FILL, *
~4478.9 fine to medium sand, some fine to coarse gravel. ,/_gg; 257177 32/58/74 0§ 1
— o e |
< 478.0 Mixed brown and dark brown moist very dense r.29.QL D} 24/38/45/12105/18
- ’ FILL, fine sand, trace fine gravel. / 30—
- Mixed dark brown moist to very moist yery. “ |
1476.0 gense FILL, f1n? to medium sand, little Tine “ L I ,
R |
C BoE%orn o? Eest boring at ZY.U Teet. — | | |
USGS 140 8" JM
Datum o Hammaer Wt Lbs. Hole Diameter Foreman
Surt Elev. 5U51'P Ft Hammer Drop 30 _In Rock Core Dia. = - Engineer GJT -
Date Started 2 / 13/ 83 ’« $i20 VeV 6.0.2"‘_ so"" Me thod HSA Date CM“ 2/16/83
SAMP.E CONDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING METHOD
D -~ DISINTEGRATED DS - DRIVEN SPLIT SPOON FIRST NOTED HSA - Hollow Stem Augers

| INTACT

U ~ UNDISTURBED

L= LOBY

*STANDARD PENETRATION TEST -

PT -
CA

PRESSED SHELBY TUBE

~ CONTINUOUS FLIGHT AUGER AFTER

!Bng FT
AT COMPLETION UTY g7

HRS FT

RC -~ ROCX CORE

BackFILLED lmmed.  wRs
DRIVING 27 OD SAMPLER 1"WITH 140 8 HAMMER FALLING 30" COUNT MADE AT 8" INTERVALS

CFA — Continous Flight Augers

DC

~ Driving Casing
MD — Mud Drilling
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CIVIL ENCINEERS

GC. J. Thelen & Associates, Inc.

[0 516 Enterprise Drive/Covington, Kentucky 41017/606-341-1322
[ 1008 Marshail Ave /Cincinnati, Ohio 45225/513-559-9089

LOG OF TEST BORING

CLIGNT H.J. Kaiser, Inc. SORING & D-4
smogcT_Subsurface Exploration, Zimmer N.P. ?, Moscowg Ohio 08 o__BI03AE
LOCATION OF GORING COOY‘ 1nates, Nort , West
SOIL DESCRIPTION STRA. | DEPTH SAMPLE
ELEv. COLOR, MOISTURE, DENSITY, PLASTICITY, SIZE, PROPORTIONS DEPTH|SCALE | Cond]  Blows/8” | No. Rec
—P05.0 SURFACE 0c
= Mixed dark brown, trace gray moist stiff FILL, 41 1(4/777 1 [DS |15
4503.0 | silty clay, little fine to coarse gravel. 2.0] 7
g Mixed brown, trace gray moist stiff FILL, silty ol
-4500.5 | clay, little fine to coarse gravel. a5 1.1|5/5/6 2 |DS|18
i Mixed dark brown and gray moist stiff FILL, g
-1498.0 silty clay, little fine to coarse gravel. 7.0 11 '4/5/6 3 Ips 16
5 Mixed dark brown moist medium dense FILL, b -
— 2 silty fine to coarse sand, some fine to
J495:5 | coarse gravel with silty clay lumps. (SW-SM) o5l 10 [8n2/m |a |os|is
. Mixed dark brown moist loose FILL, silty fine n ' |
= to medium sand, little fine to coarse gravel. 10 — ‘ |
Jag1.5 | Split spoon penetrated plastic barrier.(SP- SM) 4 D |4/3/3 |5 DS )15
-4 Mixed brown and dark brown moist medium dense —\ - '
- FILL, fine to medium sand, little fine *o \13.5 4 l
- 490.5 coarse gravel. VM'S 10 15/4/14 6 |DS ‘17
- Mixed brown moist very dense FILL, fine to L e G |
- medium sand, little fine to coarse jY‘GVQ] b 1 115/25/49 |7 |DS ’16
- 488.0 with silty clay Tumps. 17.0 ,
- Mixed dark brown and brown moist very dense -
. 485.5 | FILL, fine to coarse sand and gravel, 1o.s| 1L 121/35/50 |8 |os e
. Mixed dark brown moist very dense FILL, fine 429 4 |Note:Scale Change
= 483.0 l sand and fine to coarse gravel. 22.0 o 27/53/61 19 DS -15
B Mixed dark brown moist very dense FILL, fine 4 28/45/85 110 !DS '|c
-1 478.0 to medium sand, 1ittle fine to coarse gravel. 25 !
- ) : 27.0 <4 D (35/60/85 {11 |DS he
- Mixed dark brown and brown moist very dense -
4 fine to medium sand, trace fine to coarse 29.0 1D 130/43/56 |12 (DS 1€
_-1 476.0 grave] N 30 ]
. x
3 Bottom of test boring at 29.0 feet. - '
- ¥4 | 1
Datum USGS Hammer Wt _____] 40 Lbs Hole Dismeter 8" Foreman JM
Surt Elev __SQM_F: Hammer D'oo__39_tn ROtk COM DI i Engineer GJT
OoteSrorved o/ 15/83 pigesise—0.0.2 in Boring m__Hié__ Date Completed 205/83
SAMPLE CONDITIONS SAMPLER TYPE GROUND wﬂnu DEPTH BORING METHOD
D -~ DISINTEGRATED DS - D#IVEN SPLIT SPOON FIRST NOTED FT HSA — Hollow Stem Augers
I = INTACT PT -~ PRESSED SHELBY TUBE AT COMPLETION FT CFA — Continous Flight Augers
U = UNDISTURBED CA - CONTINUOUS FLIGHT AUGER AFTER qu, FT DC ~— Driving Casing
L - LOST RC - ROCK CORE BACKFILLED HRS MD — Mud Drilling

*STANDARD PENETRATION TEST — DRIVING 2 OD SAMPLER 1'WITH 140 # HAMMER FALLING 30" COUNT MADE AT 6”INTERVALS
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CIVIL ENCINEERS

C. J. Thelen & Associates, Inc.

gsie fmerpme Drive/Covington, Kentucky 41017/606-341-1322
[ 1008 Marshail Ave /Cincinnati, Ohio 45225/513-559-9089

LOG OF TEST BORING

CLIENT H. JLer, Inc. sonmnce_D-5
PROJECT i 1 wose__82
LOCATION OF m»ncwﬂdgﬁ 430,80
ELEV SO!IL DESCRIPTION STRA. |DEPT SAMPLE
COLOR, MOISTURE, DENSITY PLASTICITY, SIZE, PROPORTIONS DEPTH|SCALE Cond| Blows/6” | No. Wpel Rec
0570 SURFACE 0.0
3 Mixed dark brown and gray moist very stiff d1 (6/7/7 1 |DS|15
- to stiff FILL, sandy clay, little fine to
— coarse gravel with thin fine sand layers. -
: 31 {77779 |2 |ps|i8
- 500.5 4.5 .
Mixed grayish brown and brown moist stiff 5

FILL, silty clay with pieces of grass, 41 14/5/7 3 [DS|18
trace fine gravel. 7.8

%uuj
F =
Vel
~J
(38]
11

Mixed dark brown moist medium dense FILL,
silty fine to medium sand, little fine to

D_17/9/17 4 |DS|16

. | l
— coarse gravel. Split spoon penetrated W 10 |s/6/8 5 IDS 6
- plastic barrier. 4 |
-1 493.0 12.0 I ;
o Mixed brown and dark brown moist medium -
- dense FILL, fine to medium sand, some 40 [6/11/19 |6 |DS 18
- 490.5 £3 i 14.5
ne to coarse grayel 15
e 488.0 Mixed dark brown moist very dense FILL, J0 [23/37/64 |7 |DS|18
] , fine to coarse sangd and gravel. 17.0 n
3 Mixed brown moist very dense FILL, fine JD [26/58/75 |8 |DS|18
- 486.0 sand, some fine to coarse gravel.
= — 0.3 ] |
. Bottom of test boring at 19.0 feet. 1 | l
b o
- - |
3 4 ’ |
1 3 |
. 1 | .
— - | |
3 I . , i
s Wi 1
Datum USGS Hammer Wt 1 40 Lbs Hole DWM_BH__ Foreman JM
Surt Elev _5Q%% Fr Hammer Drop 35 n Rock Core Dia. = Engineer GJ] -
Date Stertea .S/ ' 7/ O PRD BIED i e s 0' D'Z In Boring Method U K Dats Compieted ¢/17/83
SAMPLE CONDITIONS SAMPLER TYPE GROUND m‘vn DEPTH BORING METHOD
D - DISINTEGRATED DS = DRIVEN SPLIT SPOON FIRST NOTED _ 1O N€ FT HSA — Hollow Stem Augers
I = INTACT PT -~ PRESSED SHELBY TUBE AT COMPLETION FT CFA — Continous Flight Augers
U =~ UNDISTURBED CA -~ CONTINUQUS FLIGHT AUGER AETER HRS ET DC ~ Driving Casing
L~ LOST RC - ROCK CORE BACKFILLED Ammed. HRS MD ~ Mud Driiling

*STANDARD PENETRATION TEST — DRIVING 2 OD SAMPLER 1" WITH 140 # HAMMER FALLING 30" COUNT MADE AT 6" INTERVALS



CIVIL ENCINEERS

C. J. Thelen & Associates, Inc.

[ 56 Enterprise Drive/Covington, Kentucky 41017/606-341-1322
[ 1008 Marshall Ave. /Cincinnati, Ohio 45225/513-559-9089

LOG OF TEST BORING

Cuiliet H. J. Kaiser, Inc. : sonmnGe_ 06
erosecT ____Subsurface Exploration, Zimmer N.P.S., Moscow, Ohio ose__83034F
LocaTion oF sorinG _Loordinates, North 1815 .50, West 417 80
ELEV SO!L DESCRIPTION STRA. | DEPTH SAMPLE
; COLOR, MOISTURE, DENSITY . PLASTICITY, SiZE, PROPORTIONS DEPTH|SCALE Cond|  Blows/6” | No. Re
U2, U SURFACE 00
- Mixed dark brown, brown and gray moist very 31 | 4/6/8 |1 |ps|is
- stiff FILL, sandy clay, some fine to coarse 2.0
7503.0 | gravel. 2
a1 8/8/9 2 (DS 7
3 Mixed brown moist stiff to very stiff FILL, 4.5
=1 500.5 silty clay, little fine to coarse gravel. 5
- ..{ |
] . Dark brownish gray moist very stiff FILL, 7.0 - - e L
-1498.0 silty clay, trace fine gravel. 79 3. |
- Mixed brown moist stiff FILL, silty clay, sal- B IR DS 1€
44971 trace fine gravel. 10 |
- | c
o Mixed dark brown moist dense FILL, fine / 10 | 16/18/225 10S |12
-1495.5 sand, little fine to coarse gravel. [/ 112.0 e (R | i
' Mixed brown and dark brownmoist dense 3D | 15/19/2816 (DS 1€
- FILL, fine sand, little fine to coarse 14.5
-1493.0 gravel. 15 ]
" Mixed brown moist ‘dense FILL, fine to 10 24/40/56 |7 105 |i€
<4490.5 medium sand, little fine to coarse gravel. ] w ‘
- Mixed brown moist very dense FILL, fine to 19.0] 4° [ 20/40/60(8 jDS}IE
-486.0 medium sand, little fine to coarse gravel. p ' l ,
" o B ||
» Bottom of test boring at 19.0 feet - S "
- . B¥ '
2 3 ‘ ||
- E i | =
3 ] | |
fa g | -
L . 4 1 I 1
Datum USGS Hammer Wt _;%0___ Lbs Hole Dismeter 8" Foreman ‘égT
B B, e e A Ph. HammerDrop 22 __In Rock Core Dia. - Engineer
Date Started ¢/17/83 Pipe Size L. i, lw-mmm_—_tlx Date Compieted ¢/17/83
SAMPLE CONDITIONS SAMPLER TYPE GROUND MYH%D%"N BORING METHOD
D - DISINTEGRATED DS ~ DRIVEN SPLIT SPOON FIRSTY NOTED L2 FT HSA - Hollow Stem Augers
I ~ INTACT PT — PRESSED SHELBY TUBE AT compLETION QXY _ FT CFA — Continous Flight Augers
U ~ UNDISTURBED CA = CONTINUOUS FLIGHT AUGER AFTER HRS ET ~ Driving Casing
L = LOST RC - ROCK CORE BACKFILLED —LMMEd.  was MD — Mud Drilling

SETANNARN PENETRATION TECST _ NRIVING 27" AN CAMDI €0 1 WITW 14N &  WAMMED CA ! s

AN e

INT MaANE

AT B IMTEDVAYC



CIVIL ENCINEERS

G 77" I PSC [ 516 Enterprise Drive/Covington, Kentucky 41011 /606-341-1322
. o € en/ [ 1008 Marshall Ave./Cincinnati, Ohio 45225/513-559-9089

FIELD CLASSIFICATION SVSTEM

FOR SOIL EXPLORATION
NON COHESIVE soiLs
(Silt, Sand, Gravel and Combinations)
Density Particle Size Identification
Very Loose - 5 blows/ft. or less Boulders -8 inch diameter or more
Loose - 6 to 10 blews/ft. Cobbles -3 to 8 inch diameter
Medium Dense -11 to 30 blows/ft. Gravel ~Coarse -3 to 3 inches
Dense -31 to 50 blows/ft. Fine -5 to ¥ inches
Very Dense -51 blows/ft. or more
Sand -Coarse -2mm to Smm
(dia. of pencil lead)
Relative Proportions Medium -0.45mm to 2mm
Descriptive Term Percent (dia. of broom straw)
Trace 1 -10 Fine -0.075Smm to 0.45mm
Little 11 - 20 (di= of human hair)
Some 21 - 35 Silt ~0.005mm to 9.075mm
And 36 - 50 Cannot see particles)
COM®IVE SOILS
(Clay, Silt and Combinations)
Unconfined Compressive
Consistency Field Indentification Strength (tons/sq. ft.)
Very soft Easily penetrated several inches by fist Less than 0.25
Soft Easily penetrated several inches by thumb 0.25-0.5
Medium Can be penetrated several inches by thumb with moderate effort 05 -1.0
Suff Readily indented by thumb but penetrated only with great effort 1.0 -20
Very Suff Readily inuented by thumbnail 20 -40
Hard Indented with difficulty by thumbnail Over 4.0

Classification on logs are made by visual inspection.

Standard Penetration Test—Driving a 2.0” O. D., 134” [. D., sampler a distance of 1.0 foot into undisturbed
soil with a 140 pound hammer free falling a distance of 30.0 inches. It is customary for GJT to drive the
spoon 6.0 inches to seat into undisturbed soil, then perform the test. The number of hammer blows for
seating the spoon and making the tests are recorded for each 6.0 inches of penetration on the drill log
(Example—6/'8/9). The standard penetration test results can be obtained by adding the last two figures
(i.e. 8 4 9 = 17 blows/ft.). Refusal is defined as greater than 50 blows for 6 inches or less penetration

Strata Changes—In the colvmn “Soil Descriptions” on the drill log the horizontal lines represent strata
changes. A solid line ( ) represents an actually observed change, a dashed line (— — —) represents
an estimated change.

Ground Water observations were made at the times indicated. Porosity of soil strata, weather conditions,
site topography, etc., may cause changes in the water levels indicated on the logs.



G. J. THELEN & ASSOCIATES, INC. SUBSURFACE EXPLORATION
516 ENTERPRISE DRIVE ZIMMER NUCLEAR POWER PLANT
COVINGTON, KENTUCKY 41017 MOSCOW, OHIO

83034E

TABULATION OF GRADATION ANALYSES

Boring Sample Gradation Analysis
Number Number Elevation Gravel Sand Silt Clay USCS Classification
D-1 ] 492.8 13 79 -8 - SP-SM
2 490.0 14 77 -9 - SW-SM
D-2 1 492.8 12 80 -8 - SP-SM
2 490.8 1 81 - 8 - SP-SM
D-3 1 498.0 14 78 -8 - SP-SM
495.0 5 92 -3- SP
492.0 2 94 -4 - SP
D-4 ] 498.0 24 66 - 10 - SW-SM
2 495.0 10 84 -6 - SP-SM

492.0 7 85 -8 - SP-SM



CIVIL ENCINEERS

C. J. Thelen, PS

GRADATION ANALYSIS

[ 516 Emserprise Drive /C

. Kentucky 41017/606-341-1322

ovington
) 1008 Marshall Ave 'Cincncati, Ohlo 45225/513-559 9089

U.S. STANDARD SIEVE OPENING IN INCHES U S STANDARD SIEVE NUMBERS hOROMETER
6 4 13 1% 1 % % % 3 4 6 8101416 20 30 40 50 70 Y00 140 200
100 T T B 8 T 07 0
— p—— ——Vv b+ —— —_— -+ ‘-—--*}—- -1' ——— - ,,,_4}-.0_._ b - —o
Y0+ 10
—1 %} == B ama ; -
80 20
1A e 0 H .
70 30 §
é s 2
5 Ht :
i ”3
a 40 60 8
£ W B
b > RS L 4 J} - .
20 —leo
. - <L> b+ + - +— —4 \
10 —190
g ' E o e b +i4+ 4 - 4
. 50 ) [ ] 0. 0.05 00! 0.005 00;;”
s00 100 10 L ! X . Y
GRAIN SIZE MILLIMETERS
GRAVEL SAND
GO coamse | et coanst | MEDIUM 1 e~ st ¥ ad
m[n)m(; NO {'smnt NO f;:gvémgoum W ed TR r:s« AIPTION ; - N [ NaTwel L " cuent H.J.Kaiser
’ 1xe dT rown mOlS COGY‘ e 3
ot FILL, siTty Fine to medium prosecy Subsurface Exploration

cjraveT

—— - —_—

Tsand, Tittle fine to coarse |

USCS (SP=SW) |

Zimmer Nuclear Power Plant

Moscow, Ohio

GRADATION CURVES

soskcrno B3034E  |oare  2/19/83




CIVIL ENGINEERS

G. J. Thelen, PS

GRADATION ANALYSIS

(] 516 Enserprise Drive /Covington, Kentucky 41017/606-341-1322
[ 1008 Marshall Ave /Cincinnati, Ohio 45225/51 559-90C9

GRADATION CURVYES

prosect no B3034E

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
6 4 13 1% 1 % % % 3 4 6 8101416 20 30 40 50 70 Y00 140 200
100 T T T YT Iy T T T 0
: SSRGS 1 —4——3 +4—1—
90 > 10
\
- - — 1ttt 1t 1
80 20
- r o - -
70 \d 30
g | §
80 40
-
= Bate
, sof 50 g
3 40 + 60 5
i 1 +—
o} 1 70 !‘
L + -1 25 }*}-—ﬁﬂ- -
20 {80
r - NEN— 3 4 l»~-
10
——-JL- - 44 R L--vr—w b4 4 ><F— —— 4 444 — - +——
0 100
500 100 50 10 [] 0.5 01 003 001 0.003 000}
GRAIN SITE MILLIMETERS
GRAVEL SAND
COBBES r- I "—-— I T e mr CLAY
BORING NO SAMPLE N(Ir !l_[‘\_l fﬁi}r!oo = i (f.s_(:m.'!?"..___--._ _.4;»'..:_':‘,.'" w P =] CLIENT H J . Ka‘ 5er
| D-1 2 [490.8 | Mixed dark brown moist lon<e | | | il
o | IFILL, silty fine to medium _{ PROJECT Subsurface Exploration
N J sand, little fine tqQ coarse_ | | | | Zimmer Nuclear Power Plant
- ravel USCS (SW-SM £
i —————qaravel USCS (SH-M) F Moscow, Ohio

o 2719793




£g/01/¢2 ‘:1; ..Mwwac ON Lu3r0My DANUIIY NVIAVUVUY

Je LYy *MOISOK % i»‘:s.le‘ﬁwmm”mmwwmwwm; T
[ ueld Jamog sea(onN douwyz “ 1| [ 9s4eod o3 suijy a(iarq ‘pues |

F1 RN — e ——— 4 - —4—- e e

Wnipaw 03 auty A3(11S 1114

u X o | TS VRN, SRR e ook ot ot Ao 1 A T . -
SETRIAE) WS I 3500| 3SI0W UMOAq ¥4ep Paxiyl | 8 26b i1 z-a
49S5LeY [ 'H ket BV DK™ M |remivn T NOudwos3o Mid30 MO AIN3] ON Tlawws | ON ONIMOE
ey 1 wONG 3w | wavod oy k | 1%av0d ‘
AYYD NS aNVS WAVED SIWe0O
SHALIWITHW 3215 NIVEO .
1000 §000 100 §00 10 $0 § 0 0§ 001 00§
001 T 4 s
S S |ir 4 44 Iw‘.ll.i 4 4- +— - 4444 — 1+ Lvllfljr. 44— 4 4 — IA
:./ o1
— - - —t— %\Lﬁl 1 4! e L - . vJ
eow ot
-1 e —q- 4 - — - <+ 1
0L -0t

LHOIEM AS STSEVOD INDD ¥3d
4
]
"
} |
LHOEM AT BN INTD 334

or 0%
/ L
- N
— - 44 A —_——— +1 fr'ﬁ»\i.llﬁ 44— LYTI *
ot os
.ﬁr . BUET SR = 2 T i
o1 {0e
_ —+ e e T
1) L i1 LEE -84 1 1 001
: OOL OYIOOMDZ 05 Ov OC OZ 9171 018 9 * € % % % | % cE 7 9
¥ILIWOBAAH SUINWNN IANIS CEVONYIS SN SIHONI NI ONINIIO IAIS GEYONYILS SN

SISATYNY NOILVAVHO

e ey e pars aamid  JSd ‘UYL [ "D

SHIINIONT WAID



CIVIL ENCINEERS

G. J. Thelen, PSC

GRADATION ANALYSIS

() 516 Enterprise Drive /C

ovington, Kentucky 41017/606-341-1322
[ 1008 Marshall Ave /Cincinnati, Ohio 45225/511-559-9089

}

-

-

Mixed dark brown moist loose
FILL, siTty fine to medium |
| sand, Tittle fine to coarse

gravel. R
USCS [SP-SM)

U S STANDARD SIEVE OPENING IN INCHES U.S STANDARD SIEVE NUMBERS HYDROMETER
I % % %W 3 4 6 810141620 30 00 140 200
T T Y 0
- r b ———— H~Qr— 2 . 4»— 4+ -+ - ——de
Ny
10
+ - \ - -4 -4 - —
N 20
-4 +- - 4 ¢4
30
§ .ﬁ»‘- §
40
> A ‘
B -
i »3
: "
£
s
{00
e o . 1
p-- + ’ﬂ'_’ 4 4-—
J 0 001 0.00S . o1
b ; o : 00!
GRAIN SIZE MILLIMETERS g
: G"i"‘ i mr Qay
BORING NO ELEV OR DEPTH DESCRIPTION

H. J. Kaiser

cr  Subsurface Exploration

Zimmer Nuclear Power Plant

Moscow, Ohio

-

GRADATION CURVES

moskctvo_ B3034E [ oare 2/19/83




CIVIL ENCINEERS

C I The, PS (] 516 Enterprise Drive /Covington, Kentucky 41017/606-341-1322
o Je en, [ 1008 Marshall Ave /Cincinnati, Ohio 45225/513-559-9089

GRADATION ANALYSIS
U.S STANDARD SIEVE OPENING IN INCHES U.S STANDARD S'EVE NUMBERS HYDROMETER
6 4 3 2 ' ) % % W 3 4 6 8101416 20 30 40 50 70 W00 140 200
! T T TTTT TT) ™1 rm 0
- - —+ } {,. - el _T.__ 2 : o
90 10
™
- 4 +4+ ¢ = - -1 —— +
80F ¢+ -+ - \ 20
-+ — LJ» AF 4 . o 2 \ . 2 - -4 —Jb———-——'
70 30

s

PER CENT COARSER BY WEIGHT

VER CENT FNER §Y WEIGHT
§ﬁ 3
= Uk
3

=i B
¢0 60
11T \
3o 70
- — 444 b -+
MR [so
-+ bt - — 11 N BEEE AN A 1+1 — —_—
10 - Dy \ad
- —+ 11 —_— - ~4 <+ 4+ ¢+—4- 4+ — : } 4 4—4— ¢ ———— —- FH —F—- e o & = AR o 1—1y——-— b ——————
. 50 1 0.5 01 008 001 0003 ooc‘»?o
100 1 [ : . ! 1 .
o . GRAIN SIZE MILLIMETERS
GRAVEL SAND
cossies - i — e T —~ ™ Clay
momw o | samenewo Jeey onoeerne]  oesowenon  fwews] w [ [ e Fon W, J Kaiser
D-3 | 498.0 | Mixed dark brown and brown . s o R
moist medium dense FILL, . enosect  Subsurface Exploration
. | silty fine to medium sand, :,-*—:j*——__‘ Zimmer Nuclear Power Plant
) | || little fine to coarse qravel} 7 S
USCS (SP-SMY Moscow, Ohio |
ARANATION CLIRVES moscrwo B3038E  [oue  2/19/83




CIVIL ENCINEERS

C. J. Thelen, PSC

GRADATION ANALYSIS

(] 516 Enterprise Drive X ovington,
[ 1008 Manshall Ave /Cincinnati, Ohio 45225/513-559-9089

, Kentucky 41017/606-341-1322

U.5. STANDARD SIEVE OPENING IN INCHES U.S STANDARD SIEVE NUMBERS HYDROMETER
8 4 3 21 1 % % % 3 4 6 8101416 20 30 40 350 70 WO 140 200
100 T T I Yy T T T T W 0
—4 }- == e Saamemnett & R S e —y
90 - N 10
-4 - F R --—t —— \
k -
7o+ 3 30
§ —-—+—+ #_--* - — §
80 40
> - =
- i 3 'y —
! 50
-+
§ 40 60 6
s} - 70 £
b+ —_— — 444 ¥J¥ — ¢
- = = L -4 - ¢+ ———— —44 aa - A
i0 \ 90
>~ — t P - —- b — r— — 3 - 2 — +4 ¢ LﬁL 2 — - ————t
0 | 100
500 100 50 10 s (] 01 005 001 0003 0001
GRAIN SIZE MRRLIMETERS
commurs e SN . ser Qlay
~ coarse | ma COARSE | MEDWUM 3 Sieat
' DOR'NL:NU SAMPLE NO ELEV OR DEPTH DESCRIPTION NAT W w PL ” CLIENT H. J. Kaiser
D-3 2 495.0 | Mixed dark brown moist medium| e -
i 2> dense FILL, fine to medium sagd. —m—" Subsurface_ Exploration
| [trace fine to coarse gravel. | | | . e Zimmer Nuclear Power Plant
. 1'SCS (SP] —— ;
"""" " . B T—‘——‘* Moscow, Ohio

GRADATION CURVFS

erosect o B3034F 7[()';“ 2/‘,9/fi3_~




CIVIL ENCINEERS

GC. I. Thelen, PS

[ 516 Enterprise Drive /Covington, 41017/606-341-1322
[ 1008 Marshall Ave /Cincinnati. Ohio 45225/513-559-9089

GRADATION ANALYSIS

b ————— —

| dense FILL, fine to medium

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
1% 1 % % % 3 4 &6 8101416 20 30 40 350 70 %00 140 200
100 % . w i L B & Ty 0
- +— ¢+ - 4 F 44 4—4—14 +1+ + — e 4
0} — 10
s + 4 i [ SEESS SN # -- ' =
80+ 20
p——1 +4 —
70 30 |
é 4+t —_— - - ——
- 5 40
" z
= —4—
! sof- 50
5 40 60 S
- - p— - -
t -
30} \ =y
- +—  Aumees 4+t b
20 {80
- e el b \
10 — ﬂn
- L—~ b ——4— _ - e : —_— 4+ +—
- 1 0.5 0.05 001 0.00S$ 0 o:)?o
1 1 5 g 0.1 J 01 i
500 00 50 0 SZE ML
GRAVEL SAND H an
COBBLES 3 T ~- ] —~ 1 - v I Y
Vnuum('. NO SAMPLE NO qz.u\{_(zu Psrm A *?fﬁc_':",'o“._ 4 ‘un W L P L CLIENT H. J i Kaiser
D-3 3 1492.0 | Mixed dark brown moist medium| o Subsurface Exploration

sand, trace fine to coarse et |

gravel, USCS (SP) |

Zimmer Nucleqr Power Plant

Moscow, Dhio

GRADATION CURVES

mosct w0 83034F | oare 2/19/83




CIVIL ENGINEERS

C. J. Thelen, PS

(] 516 Enteqprise Drive /Covington, Kentucky 41017 /006-341-1322
) 1008 Marshall Ave /Cincinnati, Ohlo 45225/513-559-9089

GRADATION ANA! YSIS

GRADATION CURVES

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS AYDROMETER
6 4 3 21 1 % % W 3 4 & 8101416 20 30 40 50 70 Y00 140 200
100 T IMABAENEEE 07T 0
b e —— 4+ +t e
90 \ 10
[ gl
hv - - r -4 ———-
80 20
e
70 430 §
» E 8
S 5 -
N e g
T
4 -
a 40 60 S
g F
3o} 7o B
b+ — —— =2 -J>—1- R — —44» \
20 80
'-‘L—~ - 11 >'H+—<- — r———v <L —— .
10
- J ———e -+t 4 J}———»— 44 #—v b --—4#» -<L———-—~ - «r b4+ - T g b— ——
100
200 100 50 10 [} i mo.s 01 003 00! 0.008 0001
GRAVEL SAND
COMMES '——CG——F— - I et “‘I‘ e mr Clay
BOMNG MO | SAMALE MO [ELEV OR DEPTH DESCRIPTION I L TN L CUENT H. J. Kaiser
D-4 | 1498.0 Mixed dark brown moist medium E: ARl ok
: i dense FILI.J_Sllty fme ™ 1 PROJECT Subsurfare Exploration
| | coarse sand, some fine to | | 1. Zimmer Nuclear Power Plant
[  lcoarse qravel. USCS (SW-SM) | Moscow, Ohio
e ——

mosectwo  B303AE  [oae  2/19/83 ¥




£8/61/2

._:; IPEOER  On 103r0ud

SINUIIY NULVUVOYD

OLUQ *MOISO}

JUR |4 43MO4 JBI|ONN Jduwi7

~ (WS-dS) S3Sn
351803 07 3ut) I[IT pueS |

[9ARIE ]

————

— = — et —
U01}840|dX] ©004ANSQNS Darows | 1 wnipau 03 auty A3iis ‘7114
o B b et pan 35001 3510 UMOIq Y4®p PIKIN | 0"S6 | 7t v
J9SLey ' H acadech B o N |wmivn NOWAIMIS IO M1430 9O AJ13| ON Dranvs | On owwoe
AVD - g @ NG I | msavod way .!ch %av0d P—
‘ SHILIWITUW 3715 NIVED
1000 §000 100 §00 10 $0 [ o1 0§ 00l 00§
o T [
— L4 44— RS ’ —4 1 44— —+— ¢ o -
i ot
4 LL;!. ~ - L —_ Y' 44 Lfv
o8- - ot
1+t t+411 - —4— M
m 09 ov m
4
os fos N
- “
<
or 09 m
m oc 04
S S -4
ot N o8
/ p— = I 4 4——d ;&=
ot 06
- - e 1. | B .
| Wil 1 b ST N\ 1
0
S«S.oo.osonoqﬂﬂsv.o...nt::.fu Tty 9
¥UIWOWAAH SUINWNN JAIIS GUVANYIS SN SIHONI NI ONINIHO IANNS GUVONYIS § N

6006655 -C1S/STTSP OO NPUu U )y day freysiew 900" ()
ZZEL- 190909/ £ 101 p AXIMudy ‘wosBuiao )y aan() asxbau] 91§ ()

SISATVYNY NOILVAVHD

Sd ‘u3pyl [ D

SHIINIDONT TIAID




CIVIL ENCINEERS
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G. J. THELEN & ASSOCIATES, INC. SUBSURFACE EXPLOPATION
516 ENTERPRISE DRIVE ZIMMER NUCLEAR POWER PLANT
COVINGTON, KENTUCKY 41017 MOSCOW, OHIC
83034E
TABULATION OF FIELD AND LABORATORY TESTS

Test Sample USGS In-place In-place Minimum Maximun Density, Relative
Area No. Elev. Density,pcf (1) Moisture,% (field/oven) Density.pcf (2) pcf,(Dry/Wet Densit
D-1 1 492.87 115.3 7.6 /] 8.0 Lﬂ%l —fa“v'é_‘u'

2 490.8% 1.2 13.6 /13.1 96 o 117.2 / 117.6 74.3
D-2 ] 492 .8t 117.6 7.6 / 7.4 99.7 120.1 / 115.1 89.6

2 490.8% 110.8 8.0 / 8.3 100.2 118.5 / 114.1 61.9
D-3 1 498 0t 117.3 6.7/ 6.8 98.5 115.4 / 115.1 109.4

1A 98.3 115.0 / 115.3

2 495.0% 112.6 5.4 /6.1 98.8 116.4 / 106.2 81.0

3 492.0% 110.3 8.2/ 8.3 90,9 108.7 / 107.0 107.4
D-4 1 498.0% 118.0 4.5/ 5.1 102.0 119.8 / 116.5

1A 102.7 120.7 / 116.5 86.9

2 495.0% 116.2 4.4/ 4.8 97.3 114.5 7/ 104.4 108.3

2A 98.3 113.6 / 104.4

3 492.0% 105.9 5.7 / 6.1 97. 112.9 7/ 107.3

3A 97.5 114.3 / 107.3 75.8

(1) In-place dry density calculated using the oven dry moisture content and field sand cone method.
(2) Minimum density determined using a scoop.

(3) Mold size used was 0.1 cubic feet.

(4) Relative density calculated using the highest maximum density number.



