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I— - 1051 Johnnie Dodds Boulevard, Suite C
CAclill Mt. Pleasant, South Carolina 20464
ENGINEERS and SCIENTISTS Telephone: (803) 881-6000

Fax: (803) 881-2619

Oct 19,1999

Mr. Steve Selecman

Science Applications International Corporation
P.O. BOX 2502

800 Oak Ridge Tumpike

Oak Ridge, TN. 37831

Re:  Geotechnical Test Results
Load Line 1, Phase I RI
Ravenna Army Ammunition Plant
CATLIN Project No. 99146

Dear Mr. Selecman:

Included herewith please find the completed data package for the geotechnical
tests performed on soil samples submitted from the referenced site. CATLIN
Engineers and Scientists appreciate the opportunity to provide geotechnical testing
services to SAIC. If you should have any questions regarding these results, please
contact us at (843) 881-6000 at your convenience.

Very truly yours

o

Project Engineer

Fouad Bouan
Engineer 1
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Summary Results For Load Linel , Phase II RI

Test MW-081 MW-082
%Passing #200 sieve 67.6 81.8
Specific Gravity 265 2.65
Moisture Content (%) 120 13.6
Atterberg Limits:
LL 369 452
PL 219 29.6
Pl 15.0 15.6
Fines Classification CL ML
Permeability (cm/sec) 1.20E4 3.40E4
Bulk Density (pcf) 1127 96.0
Porosity 032 0.42
pH
A) in Distilled Water 5.2 49
B) in 0.01 Cacl2 49 42
Unified Soil Classification CL ML
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GRAIN SIZE ANALYSIS-SIEVE (ASTM D422)

Project: Load Line 1, Phase It Rl

Job No.: 99148

|Project Location: Ravenna Army Ammo Plant

Sampile No.1L 1-MW-081

Sample Description: Brown Gray Sandy Clay

Sample Depth: 1.0-2.1

No.:
Tested By: FB |Date of Testing: 10/13/99
Mcws Mcds Mc : B7 Mw Ms wkh Mws Ms
166.49 153.72 4725 12.77 106.47 12.0 200.00 178.58
Sieve No. Diam. (mm) | WA. retained{ % retained |E % retained| % passing |
3 76.2 0 0.00 0.00 100.00
2 50.8 0 0.00 0.00 100.00
1172 25.4 0 0.00 0.00 100.00
3/4 19.05 0 0.00 0.00 100.00
8 9.51 3 1.68 1.68 98.32
4 4.76 4.74 285 4.33 95.67
10 2.00 3.68 2.08 6.39 93.61
20 0.841 358 2.00 8.40 91.60
40 0.42 4.69 263 11.03 88.97
60 0.25 10.35 5.80 16.82 83.18
140 0.106 25.56 14.31 31.13 68.87
200 0.074 2.2 1.29 32.43 67.57
pan — 0 0.00 3243 687.57
total 54.91
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SPECIFIC GRAVITY OF SOIL SOLIDS (Gs) (ASTM D854-92)

Project: Load Line 1, Phase Il RI

Job No.: 99146

Project Location: Ravenna Army Ammo Plant

Sample No.: LL1-MW-081

Sample Description:Brown Gray Sandy Clay

Sample Depth: 1.0™- 2.1
ina No.-

Tesied By: FB JOate of Testing: 10/12/99
Test No.: 1
WA. of Flask, Mf 163.20
Mass Flask +t H2ZO@ Ta=Ma@ T a 662.10
Temperature, Ta, oC 23.0
Method of air removal Vacuum Vacuum Vacuum Vacuum
WA. Flask + H20+ Soil = Mb (g) 716.0
Temperature, Tb, oC 230
WA. Flask + H2Ob = Ma 662.10
evap dish no. T4
wt of evap. dish +dry soil 338.65
Wt. evap dish 252.20
WA. of dry soil = Mo (g) 86.45
Ww = Mo + Ma - Mb 255
G @ Tb = Mo/Ww 2.66
K@ T 0.9993
Gs=K*G 2.65
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BULK DENSITY, SPECIFIC GRAVITY AND POROSITY

PROJECT: Load Line 1 ,Phasell Rl JOB NO.: 99148
LOCATION OF PROJECT: Ravenna Army Ammo Plant SAMPLE NO.: LL1-MW-081
DESCRIPTION OF SOIL: Brown Gray Sandy Clay (CL) DEPTH OF SAMPLE: 1.0-2.1
TESTED BY: FB DATE OF TESTING: 10/13/99
WEIGHT (ibs) VOLUME (ft))
‘ WY W= 0.0899
O AIR °< WW = W. WS = 0.0099
Y Y Ws= Y&V = 0.080
i A <
= 2 WATER ER S V= 0.00071
Vw = Wi/Yw = 0.00016

Vg= Wye/Gs*Yw = 0.00048
Vo= V-(Vg+V,) = 0.00007
Vv = Vg +Vw = 0.00023

HEIGHT= 0 cm WT. OF TUBE/CAN + WET SOIL= 40380 ¢
DIAMETER= 0 cm WEIGHT OF TUBE/CAN= 0 g
WEIGHTOF WET SOIL= 4080 ¢
CALCULATED VOLUME OF TUBE/CAN W= 00899 b
V= 2000 cm®
0.00071 | MOISTURE CONTENT

Mows= 16649 ¢ Mc= 4725 g

Mos= 153.30 ¢ Mg= 106.05 g

My= 1319 g w= 124 %

Wet Density, Ya = W/V

Dry Density, Yo = W,/ V or Yo = Yo/ (1+ W)
double check Ya=Yal(1+ W)
Ys= W, /V Yo= 12685 bsm®
Y~ 11268 s’ Y= 11268 s’
Void Ratio, e = Vi/Vg
e= 048
lPorosity.n=VvN | SpecificGravity= 265 |
n= 032

Degree of Saturation, S = Vi,/Vy
S= 070
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PERMEABILITY TEST ANALYSIS (ASTM D5084)

Project : Load Line 1, Phase Il Rl Job#: 99148
Date of Testing: 10/12/99
Location of Project : Ravenna Army Ammo Plant Tested by: JJ
Boring # :
Description of Soil : Brown Gray Sandy Clay Sample #: LL1-MW-031
Sample Depth: 1.0-2.1
Sample Type Undisturbed or Ramolded) % Sample Compaction:
Standard Proctor: Sample Dry Density: 0.0
Maoimim Dry Density: pt Sample Moisture Content
Opliun Moishuxe Contant % Sample Wat Density: 0.0
Sample Permeation: Sample Dimensions
De-Aired Water Before Afer
% Ssturationn 100 % !unun {cm) 12.00 12.00
Coll Pressure: 56 psi Dismeter (cm) 7.20 725
Lower Pressure: 51 psi [Water Content (%) 12.40 18.10
Upper Pressure: 50 psi [Weight (g) 848.6* 911.8°
Gradient 53868 * Wax on side of sample
Constant Head Calculation:
K = [V(t,,tz) LR;}[PAt] (cm/sec)

V(ts.t;) = Volume of flow from t, to t, (cm?)

L = LengthofSample = 1200 em

A = Areaof Sample = 40.72 cm’

t = -t (sec)

Pa = Bias Pressure = 1 psix70.37 cV/pSigm-1op 70.37 om
Rr = Temperature correction = 0.953

t 4 ft-,y60| V LRVIPA] K
(min) (min) o (o) (crisec)
1.5 1 30 1 3.99E-03 1.33E-04

2 1.5 30 1 3.99E-03 1.33E-04
2.5 2 30 0.7 3.99E-03 8.31E-05

3 2.5 30 0.8 3.99E-03 1.06E-04

Kawg=  12E-04 cmisec

Note: Sample was very crumbly. Gravel found in perm sample.
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ATTERBERG LIMITS DETEMINATION (ASTM D4318-93)

Project: Load Line 1, Phase lIRI

Location of project: Ravenna Army Ammo Plant
Description Of Soil: Brown Gray Sandy Clay

Job No.: 99146

Sample No.: LL1-MW-081
Depth of Sample: 1.0°-2.1"

Tested By: FB Date of Testing: 10/12/99
Liquid Limit Dermination

Can No. A19 A3 A53 A12 A1

Wt of Soil + can, Mcws 20.50 18.49 23.55 15.86 21.21

Wt. of dry soil + can,Mcds 19.16 17.45 21.40 14.62 19.58

Wt. of can, Mc 15.01 15.35 14.94 11.19 15.28

Wt of diy s0il, Ms 4.15 210 68.46 343 4.30 0.00

Wt of moisture 1.34 1.04 2.15 124 1.63 0.00

Water content, w'% 32.29 49.52 3328 36.15 37.91 #DIV/I0!

No. of blows, N 35 10 29 18 25

Can no. C3 C18 C22

Wt. of wet s0il + can, Mcws 523 2.95 526

WL of dry soil +can, Mcds 5.06 274 5.10

Wt. of can, Mc 4.31 1.85 427

Wt of dry s0il, Ms 0.75 0.89 0.83 0 0

Wt. of moisture, Mw 017 0.21 0.16 0 0

Water content, W% = Wp 22.67 23.60 19.28 #DIV/IOL | #DIV/O! | #DIVIO!

LIQUID LIMIT = 36.9

PLASTIC LIMIT = 21.90

PLASTICITY INDEX = 15.00

CLASSIFICATION CL
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ATTERBERG LIMITS DETERMINATION (ASTM D4318-93)

Project SAT Job No.

a4t

Location of Project _KAVESNA ARMY Amme PramT _ Boring No.

Sample No. _tL! ~ MW ~ o8&l

Description of Soil ___Bfow: 6£AY Ay Ctay ( u.\/

Depth of Sample __ /.0 - 2.1 Tested By __FB

Liquid Limit Determination

Date of Testing 10.,[11‘_‘35

|
|
J

LIQUID LIMIT = _3&5

PLASTIC LIMIT = _ZL9.
PLASTICITY INDEX = _15.0
3¢ X = \\

10 15 20 25 30 \0\ 50 60 80
N

Plastic Limit Determination

100

Can no.

Wt. of wet s0il + can, M,

Wt. of dry soil + can, M,

Wt. of can, M,

Wt. of dry soil, M, .

Wt. of moisture, M,

Water content, w% = w,

K-11

CATLIN Engineers and Scientists

Gerolechnical Laborsiories



. . ,4. ’ -+
ZL <Ng ‘HO®N ToHI'EONHE  Z>HIMIOH T 009 | YN ANVIWDD - /w VN ANYAWND?D
0100 3vE-MS 8 W .
JQONOEES 9Y8-MS ) auu | fe1eq 'AB 03013974 awyjaleq A8 0IHSINONIT3Y
DEEB 9¥8-MS @ -
7808 9¥8'MS P ‘ xw %WM
LO0B 9¥B-MS INYN ANVAWOI o N ANVINDD
8MS 1 _.
Vi 90928 9PEMI~E b XW Au“ M
SODHLIN aun| fareq ‘A8 OIHSINONIIY 1] 8 03A303
Iy, WS
IWYN ANVAW0D J “JNVN ANVJWDI
‘YIBWNN X303 0t Jajoog W,_ p .\._.AS .&\
&\\2 injessdwa) 191007 _ SYINIVANO] 4D HIBANN TWL0L auw | faeq ‘A9 03M33Y P 1e \kﬁ IfENIT3Y

/

)

e

A \
~ -~
2L TS ,_ 7% A L | o[bl/gp Jo-pde-isp-ow T
SNDILINNLSK) O3S g o~ : |55 M g m.... 2|3 Miew PRI0Y Bt painen sing 01 ydueg A e
SINMADD SNOLVAISED 2 b 2jx|&(2 |8 g |9 “ [l 3) T M VJ%«: O)
S68 9 - A =¢BeS m o |2 ml. ml. a i |=z|™ \fndc_— N_mmﬂ 5 \é o,.Q
I nﬂu{ o ‘ON INOHd m M 2 w | = 2 < (e patvig) fameutig) sodurls
L h o,
Ysarerog 3 i
\U - _Mﬂ a\UQh TR O& ~J 19£8-18F-E2F URWAIRS BARS “HITYNYW 103 04d
~Y2L 1591 soamoav vorvuoen
£00 ‘HIBNNN H3QHO0 AHIANI]
S P A
p o . "JNYN AHOLYHDEY) SHI13WVHVd 031SIN03Y 14 1) 9seyd | aui peo] ‘JWYN 1D3r0dd
q 8\ 0N 709 Q40934 AG01SN3T 40 NIVHI MIHLEPIEZ8) SCBLE WL WBpiy yug ‘sywum] sbpiy Y0 001

dsory pruoe 1 mddy sowny

RS 15
b | .
b




GRAIN SIZE ANALYSIS-SIEVE (ASTM D422)

[Project: Load Line 1, Phase Il RI

Job No.: 99146

Iijecl Location: Ravenna Army Ammo Plant

Sample No.: LL1-MW-082

Sample Description: Light Brown Silt With Sand (ML)

Sampie Depth: 0- 1.8

_ Boring No.:
Tested By: FB Date of Testing: 10/12/99
Mcws Mcds Mc : A40 Mw Ms w% Mws Ms
274 21.88 15.00 0.88 6.88 12.5 200.04 177.81
Sieve No Diam. (mm) | WA. retained} % retained [E % retained] % passing |
3 76.2 0 0.00 0.00 100.00
2 50.8 0 0.00 0.00 100.00
1172 25.4 0 0.00 0.00 100.00
3/4 19.05 0 0.00 0.00 100.00
8 9.51 Q 0.00 0.00 100.00
4 4.76 3.01 214 2.14 97.86
10 2.00 4.74 2.67 4.81 95.19
20 0.841 3 1.69 6.50 93.50
40 0.42 382 215 8.64 91.38
60 0.25 8.3 3.54 12.19 87.81
140 0.106 9.84 5.53 17.72 82.28
200 0.074 213 120 18.92 81.08
pan — 0 0.00 18.92 81.08
fotal 3364
K-13
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SPECIFIC GRAVITY OF SOIL SOLIDS (Gs) (ASTM D854-92)

|Project: Load Line 1 ,Phase Il R)

Job No.: 99146

{Project Location: Ravenna Army Ammo Plant

Sampie No.: LL1-MW-082

Sample Description: Light Brown Silt With Sand

Sample Depth: 0"- 1.8

No.

Tested By: FB Date of Testing: 10/13/99
Test No.: 2
WA. of Flask, Mf 163.82
Mass Flask + HZO@ Ta=Ma@ Ta 656.80
Temperature, Ta, oC 24.0
Method of air removal Vacuum Vacuum Vacuum Vacuum
WA. Flask + H20+ Soil = Mb (g) 711.8
Temperature, Tb, oC 24.0
WA Flask + H20Ob = Ma 856.8
evap dish no. T
wt of evap. dish +dry soil 338.25
WA. evap dish 250.90
WA. of dry soil = Mo () 88.35
Ww = Mo + Ma - Mb 33.35
G @ Tb = Mo/Ww 2.65
K_g Tb 0.9991
Gs=K*G 2.65

K-14
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BULK DENSITY, SPECIFIC GRAVITY AND POROSITY

PROJECT: Load Line 1, Phase Il Rl

LOCATION OF PROJECT: Ravenna Army Ammo Plant
DESCRIPTION OF SOIL: Light Brown Silt With Sand
TESTED BY: FB

WEIGHT (ibs) VOLUME (i)
i TA
AIR =<
| Y
i 1<
= =2 WATER < <

OF TUBE/CAN

JOB NO_: 99146

SAMPLE NO.: LL1-MW-082
DEPTH OF SAMPLE: (- 1.8
DATE OF TESTING: 10/13/89

W= 1.90190
Ww=W-We= 022823
Wg= Y 'V = 16737

V= 001744
Vw = WY = 0.0037

V= Ws/Gs*Yw = 0.0101
Veg= V- (Vs *Vw) = 0.00367
W= VetV = 0.0073

HEIGHT= 118 cm WT. OF TUBE/CAN + WET SOIL= 1202.50 g

DIAMETER= 7.3 om WEIGHT OF TUBE/CAN= 3398 g

WEIGHT OF WET SOIL= 86270 g

CALCULATED VOLUME OF TUBE/CAN w= 19019 b

V= 472388 cm’

0.01744 #° MOISTURE CONTENT

Mows= 1870 g Mc= 1120 g

Mcos= 1780 g Ms= 660 g

My= 09 g w= 136 %

Wet Density, Ya =W/ V

Dry Density, Yo = Wo/ VOr Yo = Yol (14 W)

double check
Ya=W,/V

Ya=Ya/(1* W)
Yo= 109.03 st

Y= 9595 bhsm®

Y= 8595 Wbsn’

Void Ratio, e = VJ/Vg

e= 0.7243
Porosity, n = Vy IV | Specific Gravity= 265 |
nz 042
Degree of Saturation, S = Va/Vy
S= 04989
K-15
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PERMEABILITY TEST ANALYSIS (ASTM D5084)

Project : Load Line 1, Phase I Rl Job#: 99146
Date of Testing: _10/13/99
Location of Project : Ravenna Army Ammo Plant Tested by: J
Boring # ;
Description of Soil : Light Brown Silt With Sand Sample # : LLI-MW=S82
Sample Depth: 0-1.8
Sample Type Undistbed or Remalded) % Sample Compaction: %
Standard Proctor: Sample Dry Density: 0.0 oot
Maximim Dry Denslly: pef Sample Moisture Content %
Optimum Moisture Contant: 3 Sample Wet Density: 0.0 pot
Sample Permeation: Sample Dimensions
De-Aired Water Before ARer
% Sahurationn 100 % {cm) 11.40 11.54
Cel Pressure: 81 psi Diameter (cm) 7.20 7.33
lowrProssue: 76  psi [Water Content (%) 14.5 24.0
UpperProssus: __ 75 poi [weigrt (@) 799.8 8827
Gradernt 6.17
Constant Head Calculation:
K = [V(ts,tz) LRVIPoAL] (cmisec)
V(t,,t2) = Volume of flow from t, to t; (cm?)
L = Lengthof Sample = 11.40 cm
A = AreaofSample = 40.72 om’
t = {,-1t (sec)
Ps = Bias Pressure = 1 psix70.37 cm/pSicm-oey  70.37 com
Ry = Temperature comrection = 0953
t t ftz-t) v [LR:JIPeA) K
{vec) {sec) {sec) {em3) {cm-) (cm/sec)
15 0 15 1.7 3A.79E-03 4.30E-04
30 15 15 1.3 3.79E-03 3. 29E-04
45 30 15 1.3 3.79E-03 3.29E-04
60 45 15 1 3.79E-03 2.53E-04
Ko = 3.35E-04 cnvsec
K-16
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ATTERBERG LIMITS DETEMINATION (ASTM D4318-93)

Project: Load Line 1, Phase I Rl

Location of project: Ravenna Army Ammo Plant
Description Of Soil: Light Brown Silt With Sand (ML)

Job No.: 99146

Sample No.: LL1-MW-082
Depth of Sample: 0°-1.8"

Tested By: FB Date of Testing: 10/13/99
Liquid Limit Dermination
Can No. Ad43 AdS Al2 A33 Al8
Wt of Soil + can, Mcws 25.50 23.00 20.60 23.20 2120
Wt of dry soil + can,Mcds 22.35 20.48 18.94 20.88 18.24
Wi of can, Mc 15.30 15.44 1526 15.30 11.44
Wt of dry soil, Ms 7.05 5.04 368 5.58 6.80 0.00
Wt of moisture 3.15 2.52 1.66 232 2.96 0.00
Water content, wi% 44 .68 50.00 4511 41.58 43.53 #DIVIO!
No. of blows, N 35 13 25 39 30
Plastic Limit Determination
Can no. C4 C8 C18
Wt of wet soil + can, Mcws 520 4.30 3.90
Wt. of dry soil +can, Mcds 460 3.80 349
Wt. of can, Mc 237 241 1.91
Wt of dry soil, Ms 2.23 1.39 1.58 0
Wt of moisture, Mw 0.60 0.50 0.41 0
Water content, W% = Wp 26.91 35.97 25.95 #DIV/O! | #DIV/0I | #DIVIO!
UQUID LIMIT = 452
PLASTIC LIMIT = 296
PLASTICITY INDEX = 15.6
CLASSIFICATION ML
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ATTERBERG LIMITS DETERMINATION (ASTM D4318-93)

Project SAlC Job No. 4514¢

Location of Project ___{AYGA ARMN AMmo Peanar  Boring No. ______ Sample No. ALt~ Mu - 082
Description of Soil __L16enT Bfew.y SILT WhiTw  sFAD (NL.\’

Depth of Sample __O°' ~ |.8° Tested By __F8 Date of Testing

Liquid Limit Determination

Can no.

Wi of soil 4 can, ML v

Wt of méistare

e REPN .

Water content, w%

|
|
L

No. of blows, N
Se —_ — —
- | LIMIT <z
4e ~ - UQuID IT = .
~ PLASTIC LIMIT= _29.¢
. \A PLASTICITY INDEX =_ 1S ¢
w% -

4™ - -
e \w @
I

= 10 15 20 25 30 40 . 60 0 100
Plastic Limit Determination _ —
Can no.
Wt. of wet soil + can, M_,
Wt. of dry soil + can, M_,
Wt. of can, M,
Wt. of dry soil, M,
Wt. of moisture, M_
Water content, w¥% = w, )
K18 CATLIN Engincers and Scientisis
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CATLiN |

ENGINEERS and SCIENTISTS |/

October 9 , 2000

Mrs. Vicki Brumback

Science Applications International Corporation

P.O. BOX 2502
800 Oak Ridge Turnpike
Oak Ridge, TN. 37831

Re: Geotechnical Test Results
Load Line 1 Phase II RI
CATLIN Project No: 199-146
Subcontract No: 4400031227

Dear Mrs. Brumback ;

1051 Johnnie Dodds Boulevard, Suite C
Mt. Pleasant, South Carolina 29464
Telephone: {803) 881-6000

Fax: (803) 881-2619

Included herewith please find the completed data package for the geotechnical tests
performed on soil samples submitted from the referenced site. CATLIN Engineers and
Scientists appreciate the opportunity to provide geotechnical testing services to SAIC.

If you should have any questions regarding these results, please feel to contact us at your

convenience at (800) 762-7004.

Sincerely,

i

L
R

S

Fouad Bouani
Laboratory Manager

K-21
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CATLIN ENGINEERS AND SCIENTISTS
GEOTECHNICAL LABORATORIES

GEOTECHNICAL
TEST RESULTS FOR
LOAD LINE 1 PHASE ITRI
CATLIN PROJECT NUMBER : 199-146
SUBCONTRACT NUMBER : 4400031227

AS REQUESTED BY
SCIENCE APPLICATIONS INTERNATIONAL CORPORATION

OCTOBER 9, 2000
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1.0 CASE NARRATIVE

1.1 Sample Check-in

When a sample shipment is received at the lab, a receiving technician inspects the
shipment and fills out the required documentation before any sample preparation
is done. The required documents are as follows: Chain-of-Custody (COC) - signed
and dated and Sample Receipt Record - sample receiving checklist,

1.2 Sample Preparation/Extraction

Samples that cannot be worked on at the time of receipt shall be stored in
designated areas. For samples not contained in 5.0-gallon buckets, storage will be
in the clean lab.

If more than one analysis is required for a sample, an order of analyses is
determined from the requested analyses for each sample shown on the chain-of-
custody. This is to insure integrity of each analysis.

The analyses order for Load Line 1 Phase 11 RI samples that were bagged was
moisture content and grain size analysis-sieve.

Sample preparation procedures are determined according to corresponding ASTM
standards for the requested analyses.

1.3 Sample Analyses

This section identifies the specification/methods that are followed during the
analyses of each sample.

1.3.1. Moisture Content

Natural moisture content of soil samples are determined according to
ASTM D2216.

1.3.2. Grain Size (Sieve)

Before analysis, each sample is prepared following procedures in ASTM
D421 and D2217. Grain size (sieve) procedures that are followed are
outlined in ASTM D422,

As specified by the client, dry sieve analyses were performed on all soil
samples. The following sieve sizes were used: 3-in.,2-in., 11/2-in., 3/4 in.,
3/8 in., No. 4, No. 10, No.20, No. 40, No. 60, No. 140, and No. 200.

K-27
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1.4.  Sample Disposal/Storage
Worked samples with final analyses results are disposed of as directed on the
chain-of-custody. Unless specified otherwise, spare or remaining samples are

stored in the dirty lab for thirty days. After such time, kept samples are then
properly disposed of.

2.0 TEST RESULTS
Test results are summarized on the attached table.
Appendix A contains Moisture Content.
Appendix B Grain Size Analysis-Sieve.

3.0 QUALITY ASSURANCE

As specified by the client, copies of all COCs, signed and dated, and Sample Receipt
Records, filled out by a receiving technician in the lab are contained in appendix C.
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woergy ey sy

LABORATORY DETERMINATION OF WATER (MOISTURE) CONTENT OF SOIL & ROCK

(ASTM D221692)

Project [;_.&(lf»! Lo 4 ;&;&a T ET ser. 195_ K6
Location of Project "Rowe s y Olio Sample No.

Description of Soil ) Depth of Sample

Tested By £8 Date of Testing lo/:?. [oc

A4 LL\\\o‘i— 27 F I5-35 | 2% ,
Alo JLL16338 | 306 | 2234 | 1503 | 302 |12 | 23.%¢
M3 JLLlo¥Mo | 29.512 29 (€ 153 | 0.9l 1263 .21
ABSRILL 1034 | 250 |21 26 1 3.92 1 9%5  |4o30
Ay Jrevotss| 274y | 2587 | is.36 154 {1051 |)14.¢5

w = (M., - M,)/(Mg, - M))-100 = M, + M,-100
Where:

w = Water content, %,

M., = Mass of container and wet specnmen, g
M. = Mass of container and oven dry specimen, g,
M, = Mass of container, g,

M, = Mass of water (M, = M_,-M_), g, and
M, = Mass of solid particles (M, = M_, - M), g

mass of moist test specimen mass of moist test specimen
Maximum particle Standard Sieve for water content reported to - for water content reported to
size (100% passing) Size 201% 1%
2 mm or Jess No. 10 20z 20 g*
4.75 mm No. 4 100 g 20 g*
9.5 mm 3/8-in. - 500g : 508
19.0 mm 3/4-in. 25k 250 g
37.5 mm 11/2-in. 10kg . 1kp
75.0 mm 3-in. S0 kg A Skg
NOTE: *To be representative not Jess than 20 g shall be used. ' , <o
K-35
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LABORATORY DETERMINATION OF WATER (MOISTURE) CONTENT OF SOIL & ROCK

(ASTM D2216.92)
project __Lpodd g A PRone T RY saro_ 199 - 146
Location of Project_ROMf s , OHoo- Sample No.

Description of Soil Depth of Sample '
Tested By £b Date of Testing ___| O {2 /00

A32filio? 73| 24 44 | 22.95 | jo.5¢ | 149 208 {1232 |
rwliviease 12720 2628 Tiae 1 146 | asr [ q86¢ |
ALRLL o764 {2598 | 24.¢F {11083 | 13] | 13.48 |9 F2 g

4.3

CAULLIGT4 (2090 | g0t f 1095 | o845 | 4.0

W = (Mo, - Mo)/(Ma - M) 100 = M, = M,-100

Where:

w = Water content, %,

M., = Mass of container and wet specimen, g,
M. = Mass of container and oven dry specimen, g,

e = Mass of container, g, .
. = Mass of water (M, = M, - M), g, and
M, = Mass of solid particles (M, = M -M), g

xx

mass of moist test specimen mass of moist test specimen
Maximum particle Standard Sieve for water content reported to - for water content reported to
size (100% passing) Size 101% 1%
2 mm or Jess No. 10 20z 20 g*
4.75 mm No. 4 100 g 20"
9.5 mm 3/B-in. sog Sog
19.0 mm 3/4-in. 2.5k 250¢g
37.5 mm 112-in. I00kg . 1kg
75.0 mm 3-in, 50 kg _ Skg

NOTE: *To be representative not Jess than 20 g shall be used.

K-36
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GRAIN SIZE ANALYSIS-SIEVE (ASTM D422)

Lood liwe 4 PRore T R) 198. 146

Project Job No.
Location of Project Milocododd L1404 F  sample No. LL1IZFo
Description of Soil Piows,  Soad Depth of Sample _/__ Boring No_2
Tested By FR Date of Testing \o}/ 0S/oo

Sample preparation procedures outlined in ASTM D421 and D2217.

Nominal diameter of largest particle

No. 10 sieve

" No. 4 sieve
3/4 in.

Approximate minimum Wt. of sample, g

200
500
1500

Weight of sample used, M= q’ 24- £

[l

" 4o Bk

423

\S.c3

603

|g-%o

472630

32%.24-

Sieve analysis and grain shape

% rctained = (Wt. retained/W,) - 100

3/4 19. 05 |) 5% 3.93 3-92 | 9407
3/% 9.5 59.0l 1%.03 21.96 1%.04
4 4.46 32.43 4.4] DT £3 13
Lo 2 oo 35 F4 lo.92 429 |5+ 2]
20 0-94] 31.4% 9.62 5241 | 4%.5%
40 0.42 4547 13.39 6431 33. 69
bo 0.05 54.8o lo- IFF g4+ | [#53

\4 o 0106 33 . Fe \o.30 q2-F% 4.23

9 50 0.044 le 5% 0-4% 9s. 2¢ 6-F4

K-39
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GRAIN SIZE ANALYSIS-SIEVE (ASTM D422)

Project: Load Line 1 Phase Il RI

Job No.: 199-146

Project Location: Mislocated LL1-047

Sample No.: LL11270

Sample Description: Brown Sand

Sample Depth:

Boring No.:

Tested By: FB

Date of Testing: 10/5/00

Mews Mcds Mc : A19 Mw Ms w% Mws Ms
40.86 34.83 15.03 6.03 19.80 30.45 426.90 327.24
Sieve No. Diam. (mm) | Wt retained | % retained | E % retained| % passing
3 76.2 0 0.00 0.00 100.00
2 50.8 0 0.00 0.00 100.00
1172 25.4 0 0.00 0.00 100.00
3/4 19.05 12.87 3.93 3.93 96.07
3/8 9.51 59.01 18.03 21.96 78.04
4 4.76 32.43 9.91 31.87 68.13
10 2.00 35.74 10.92 42.79 57.21
20 0.841 31.48 9.62 52.41 47.59
40 0.42 45.47 13.89 66.31 33.68
60 0.25 52.90 16.17 82.47 17.53
140 0.106 33.70 10.30 92.77 7.23
200 0.074 1.58 0.48 93.26 6.74
K-40
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GRAIN SIZE ANALYSIS-SIEVE (ASTM D422)

Project Leuo’ /,_1':\.{ 4 Pﬂ.@/&e T R

p
Location of Project \O’(j DQ ,\‘-,2 LL/' -322'

Job No.

Sample No.

199 - |46

LLll2792

,U N
Description of Soil :DCUVk C/eé\/‘ﬁvay g‘u\mcj Depth of Sample Oi 0.5 Boring No.
~

Tested By

[l

Sample preparation procedures outlined in ASTM D421 and 1D2217.

Nominal diameter of largest particle

No. 10 sieve

No. 4 sieve
3/4 in.

Date of Testing

\’0!3/00

Approximate minimum Wt. of sample, g

200
500
1500

Weight of sample used, M, = ;2—4;4"—40--8

| 2535

2212

3.13

=117

45.05

2444

142 So ”

Sieve analysis and grain shape

3 160 ) O O /oo
2- 50% (0] < o oo
\ 1 26.4 S ° o loo
3|4 19.0¢ 0 o o oo
3(% 9. 51 © O O [v0
4 496 \- 43 |03 lo3 1434+
C 2-co 1233 F-32 %34 4164
26 034 2.95 234 [0.69 B4-3]
4o 0 4L ||.o? £-5% \f.2¢6 (9294
ko 0-15 54.52 30 -36 49 6L | 5..3%
|40 0.10¢ 3<.55 2% .47F 3.0 | 26-5\
20 0.0 2.95 |45 T4 |25 14

% retained = (Wt retained/W) - 100

K-41
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GRAIN SIZE ANALYSIS-SIEVE (ASTM D422)

Project. Load Line 1 Phase Il Rl

Job No.: 199-146

Project Location: 100'DS of LL1-322

Sample No.: LL11272

Sample Description: Dark Clayey Sand

Sample Depth: 0'-0.5'

Boring No.:

Tested By: FB

Date of Testing: 10/3/00

Mcws Mcds Mc : A50 Mw Ms w%  Mws Ms
25,35 22,12 14,95 3.23 7.17 45.05 244.40 168.50
Sieve No. Diam. (mm) | Wt. retained | % retained |E % retained| % passing |
3 76.2 0 0.00 0.00 100.00
2 50.8 0 - 0.00 0.00 100.00
11/2 254 0 Q.00 0.00 100.00
314 19.05 0 0.00 0.00 100.00
3/8 9.51 0 0.00 0.00 100.00
4 4.76 1.73 1.03 1.03 098.97
10 2.00 12.33 7.32 8.34 91.66
20 0.841 3.95 2.34 10.69 89.31
40 0.42 11.08 6.58 17.26 82.74
60 0.25 54.52 32.36 49.62, 50.38
140 0.106 39.55 23.47 73.09 26.91
200 0.074 2.85 1.75 74.84 25.16
K-42
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GRAIN SIZE ANALYSIS-SIEVE (ASTM D422)

Project Leﬁ,o( Lo 4 Phone TR Job No. 199~ 14¢

Location of Project _Joa 1§ [ 14 3272 SampleNo.  L.L 1]2 73
Description of Soil c\%ﬂ/wfvs Soaad] Depth of Sample 0%.0.5 ' Boring No._____
Tested By [t " Date of Testing 10 / 5 ! 00

Sample preparation procedures outlined in ASTM D421 and D2217.

Nominal diameter of largest particle Approximate minimum Wt. of sample, g

No. 10 sieve 200 Gro
No. 4 sieve 500
3/4 in. 1500

2F o | 25.2| 1525 | 189 996 | 13-9% | dooo |39¢.20
Sieve analysis and grain shape
3 FiL O O e oo
2 So% O © o lpe
| Ify 254 44-1v 13,12 133 | g¢.9%
3/a [9-©5 13.43 4.lo 422 | 92 7%
3/8 951 32.0% q. 6o 2633 | F3.0%
4. 4-7¢ 3o.60 q.1o 3693 | 64-oF
lo 2-co 2350 230 44.23 |55 7%
20 o b4 258 1. 7o 1.3 4%.0F
4o o4l 47.63 12.6% £4.¢1 35.39
bo 0.1% 47 9o 14.25 AN 2014
\4o 0 -jof 29-%4¢ 236 g7.3L | 12.2¢
Leo 0.ct4 304 oo %% 63 | 3F
K-43
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GRAIN SIZE ANALYSIS-SIEVE (ASTM D422)

Project. Load Line 1 Phase Il Rl

Job No.: 199-146

Project Location: 100’ US of LL1-322

Sample No.: LL11273

Sample Description: Brown Sand

Sample Depth:0'-0.5' .

Boring No.:

Tested By: FB

Date of Testing: 10/5/00_

Mcws Mcds Mc : A31 Mw Ms w% Mws Ms
27.10 25.21 15.25 1.89 9.96 18.98 400.00 336.20
Sieve No. Diam. (mm) | Wt. retained | % retained E % retained| % passing
3 76.2 0 0.00 0.00 100.00
2 50.8 0 0.00 0.00 100.00
1172 25.4 44.12 13.12 13.12 86.88
3/4 19.05 13.79 4.10 17.22 82.78
3/8 9.51 32.28 9.60 26.83 73.17
4 4.76 30.60 9.10 36.93 64.07
10 2.00 27.92 8.30 4423 55.77
20 0.841 25.88 7.70 51.93 48.07
40 0.42 42.63 12.68 64.61 35.39
50 0.25 47.90 14.25 78.86 21.14
140 0.108 29.80 8.86 87.72 12.28
200 0.074 3.04 0.90 88.63 11.37
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GRAIN SIZE ANALYSIS-SIEVE (ASTM D422)

Project Lm—d L—‘MQ 4— P—%M ﬂ R I Job No. I qq-— 145

Losation of Projest_ VAo of Fuo b A4z v5sampte o, _L L |03 A0

-

Description of Seil

Tested By

o
Fe

By

P e
Depth of Sample 0-0.3 fBoring No.

Sample preparation procedures outlined in ASTM D421 and D2217.

Nominal diameter of largest particle

- Date of Testing

\o)3/co

Approximate minimum Wt. of sample, g

No. 10 sieve 200
No. 4 sieve 500
1500

Weight of sample used, M= oo £

2149

\g.65

532

|q4

433

41.43

20s.,0

140.3¢ |

Sicve analysis and grain shape -

3 162 O o & [co
2- 50-b ) 0 &) [
U]z 25.4 O O o oo
3/4 19.05 0 O o (oo
3/% q.5] 0 0 0 loo
4 4-7 14 oL 9.99 999 9.0/
|o 2.00 13 -84 q-6¢ 1q. 64 %0.3(
rc O 341 7:52 L£.03 25 %) | 4419
Ao 042 1460 543 3. 14 | 63-8¢6
fo ©.L¢ 5-3L 349 3493 | 65 oF
\4o 0.106 3L 211 3946 | €1
200 0.074 017 c.19 $F:35 | 6245

K-45

% retained = (Wt. retained/W)) - 100 % passing = 100 - 2. % retained.
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GRAIN SIZE ANALYSIS-SIEVE (ASTM D422)

Project: Load Line 1 Phase i Rl

Job No.: 198-146

Project Location: Ditchet at intet A4 (LL1-253)

Sample No.: LL10980

Sample Description: Dark Sand With Organic Contents

Sample Depth: 0°-0.5'

Boring No.:

Tested By: FB

Date of Testing: 10/3/00

Mcws Mcds Mc : A48 Mw Ms w% Mws Ms
21.49 19.65 15.32 1.84 4.33 42.49 200.00 140.36
Sieve No. Diam. (mm) | Wt. retained | % retained } E % retained| % passing
3 78.2 0 0.00 0.00 100.00
2 50.8 0 0.00 0.00 100.00
1172 25.4 0 0.00 0.00 100.00
3/4 19.05 0 0.00 0.00 100.00
3/8 9.51 0 0.00 0.00 100.00
4 4.76 14.02 9.89 9,99 90.01
10 2.00 13.54 9.65 19.64 80.36
20 0.841 8.53 6.08 25.71 74.29
40 0.42 7.62 5.43 31.14 68.86
60 0.25 5.32 3.79 34.93 65.07
140 0.106 3.12 2.22 37.16 62.84
200 0.074 0.27 0.19 37.35 62.65
K46
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CALilN f\ 220 Old Dairy Road * P.O. Box 10279

Wilmington, North Carolina 28405
ENGINEERS and SCIENTISTS ‘ Telephone: (910) 452-5861

Fax: (910) 452-7563

January 10, 2001

SAIC

Attn: Mr. Steve Selecman
800 Oak Ridge Tumpike
Oak Ridge, Tennessee 37831

Re:  Laboratory Results
Load Line 1 Phase IT R1
Delivery Order No. 0003
CATLIN Project No. 199-146

Dear Mr. Selecman:

CATLIN Engineers and Scientists is pleased to present you with the results of the geotechnical
laboratory testing for the above referenced project. A total of 49 soil samples were tested for
particle size analysis via the American Society for Testing and Materials (ASTM) D-422
“Standard Test Method for Particle Size Analysis of Soils”, ASTM D-2488 “Standard Practice
for Description and Identification of Soils (Visual-Manual Procedure)’, ASTM D-2216
“Standard Test Method for Laboratory Determination of Water (Moisture) Content of Soil and
Rock”, and ASTM D-4318 “Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity
Index of Soils”. Each soil sample was tested for the required analyses per the chain-of-custody.
Tables 1 and 2 summarize laboratory testing results. A gradation curve has also been provided

for each soil sample that required grain size analysis. Also attached are the chain-of-custody
forms and sample receipt records.

CATLIN appreciates the opportunity to provide you with geotechnical laboratory testing. If you
have any questions or concerns, please contact us at your convenience.

Sincerely,

Lechad ) o ke o
Michael D. Mason Greg Djoboulian, PG
Laboratory Manager Project Manager
MDM/GDy/ss/hab
Enclosures
9146mdm01_itr K-51
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TABLE 1

SUMMARY OF LABORATORY TESTING RESULTS

FOR MOISTURE CONTENT, ATTERBERG LIMITS, AND
VISUAL CLASSIFICATION

SAIC - LOAD LINE 1 PHASE II RI
CONTRACT NO. 4400031227
CATLIN PROJECT NO. 199-146

SAMPLE ID LABORATORY ANALYSIS
MOISTURE ATTERBERG VISUAL
CONTENT (%) LIMITS (LL/PL) CLASSIFICATION

LL10722 40 NA NA
LL10800 15.0 NA NA
11.10804 14.0 NP Silty Sand, SM
LL10834 11.0 NA NA
LL10853 6.0 NA NA
LL16862 19.0 NA NA
LL10872 6.0 NP Silty Sand, SM
LL10882 12.0 NA NA
LL16893 14.0 NA NA
LL10895 20.0 NA NA
LL10912 14.0 36/8 Sandy Silt, ML
LL10942 NA NP Silty Sand, SM
LL10950 NA NP Silty Sand, SM
LL10984 NA 34/9 Sandy Silt, ML
LL11002 17.0 NA NA
LL11229 16.0 25/8 Elastic Silt, MH

NA = Not Analyzed

LL = Liquid Limit

PL = Plastic Limit
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TABLE 2 (Page 1 of 3)
SUMMARY OF LABORATORY TESTING RESULTS
FOR GRAIN SIZE ANALYSIS

SAIC - LOAD LINE 1 PHASE 11 R1
CONTRACT NO. 4400031227
CATLIN PROJECT NO. 199-146

LL10979 LL11015 LL11016 LL11017 1111018
Sieve No. % Passing % Passing % Passing % Passing % Passing
3/8 96.5 59.7 90.2 86.8 97.5
#4 91.5 95.8 87.5 85.0 97.0
#10 97.4 91.1 86.4 84.1 95.6
#20 82.5 87.3 84.5 82.8 94.0
#40 77.5 82.9 79.8 79.0 92.0
#60 72.8 76.1 74.5 74.0 89.2
#100 65.0 66.7 57.5 56.7 86.0
#200 58.4 61.7 53.1 48.5 83.6
LL11019 LL11048 LL11049 LL11050 LL11051
Sieve No. % Passing % in % Passing % Passing % Passing
3/8 25.0 100.0 89.7 87.3 21.3
#4 243 99.5 84.6 844 144
#10 235 98.2 73.7 79.8 12.9
#20 222 96.7 654 73.7 11.1
#40 20.5 93.4 56.2 61.8 2.1
#60 18.6 9.8 443 51.1 7.1
#100 92 88.0 34.2 36.7 i3
#200 4.8 86.4 30.3 30.9 2.2
LL11052 LL11053 LL11054 LL11055 LL11056
Sieve No, % Passing % Passing % Passing % Passing % Passing
3/8 99.5 100.0 999 99.2 72.0
#4 98.7 99.3 97.1 97.1 66.3
#10 96.8 68.4 93.1 95.6 61.1
#20 93,5 96.7 88.9 94 .4 57.1
#40 89.9 90.0 81.6 93.0 52.7
#60 87.6 80.3 70.1 91.4 48.1
#100 83.3 69.4 58.2 89.0 44.0
#200 80.9 63.8 52.7 86.8 41.4
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TABLE 2 (Page 2 of 3)
SUMMARY OF LABORATORY TESTING RESULTS
FOR GRAIN SIZE ANALYSIS

SAIC - LOAD LINE 1 PHASE II RI
CONTRACT NO. 4400031227
CATLIN PROJECT NO. 199-146

LL11057 LL11058 LL11059 LL11060 LL11061
Sieve No. % Passing % in % Passing % Passing % Passing
3/8 98.9 829 51.3 93.3 994
#4 96.0 66.0 40.3 90.1 98.9
#10 93.1 54,0 30.9 86.7 97.7
#20 90.6 48.3 252 84.7 97.2
#40 86.6 404 209 83.2 96.4
#60 812 25.2 17.2 81.1 929
#100 72.5 16.0 13.5 75.7 81.6
#200 65.0 12.9 11.7 70.9 714
LL11062 LL11098 LL11099 LL11260 LL11269
Sieve No. % Passing % Passing % Passing % Passing % Passing
3/8 100.0 100.0 85.3 8i.8 91.1
#4 948 99.3 11.5 79.7 86.0
#10 73.2 97.5 66.9 78.1 82.9
#20 65.7 96.1 59.8 754 79.7
#40 59.8 92.9 46.4 70.1 73.9
#60 47.0 89.1 22.1 64.8 69.0
#100 32.2 84.3 11.7 56.3 59.7
#200 26.3 79.3 9.5 50.2 55.7
LL11274 LL11275 LL11276 LL11277 LL11100
Sieve No. % Passing % Passing % Passing % Passing % Passing
3/8 980 94.5 99.2 86.3 952
#4 97.3 91.5 98.2 82.5 86.3
#10 96.3 88.5 953 80.4 79.2
#20 92.8 86.7 92.0 78.6 75.3
#40 4.2 83.5 88.5 74.4 72.2
#60 76.2 78.2 84.1 67.4 69.1
#100 62.8 64.9 79.4 53.3 66.0
#200 57.4 61.4 76.7 493 64.2
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TABLE 2 (Page 3 of 3)
SUMMARY OF LABORATORY TESTING RESULTS
FOR GRAIN SIZE ANALYSIS

SAIC - LOAD LINE 1 PHASE I1 RI
CONTRACT NO. 4400031227
CATLIN PROJECT NO. 199-146

LLi1101 LL11102 LL11103
Sieve No, % Passing % Passing % Passing
3/8 92.1 99.9 99.5
#4 88.3 99.5 82.7
#10 85.7 98.4 63.1
#20 344 97.2 58.4
#40 83.2 95.3 53.4
#60 81.7 88.0 42.4
#100 8.1 68.1 28.1
#200 743 55.4 20.7
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ATTERBERG LIMITS DETERMINATION (ASTM D4318-93)

Project: Load Line 1, Phase Il RI
Location of project: Ravenna Army Ammunition Plant
Description Of Soil: Brown Gray Sandy Clay

Tested By: FB

Job No.: 99146

Sample No.: LL1-MW-031
Depth of Sample: 1.0"- 2.1'
Date of Testing: 10/12/99

Liquid Limit Determination

Can No. UAT9 L AR AB3: A12 At
Wt of Soil + can, Mcws 02050 | 1849 | 2355 | 1586 | 2121 |
Wt. of dry soil + can,Mcds |- 1916 . | - 1745+ ::21:40: | 1462 | 4958 " ..
Wt. of can, Mc :15.0%- ] - 45.35 . 1:14:84° | 1111910 15.28 ;.
Wt. of dry soil, Ms 415 210 6.46 3.43 4.30
Wt. of moisture 1.34 1.04 2.15 1.24 1.63
Water content, w% 32.29 49.52 33.28 36.15 37.91
No. of blows, N 35 10 29 18 25

Plastic Limit Determination
Can no. o C3 o Ct9 s c22 o
Wit. of wet soil + can, Mews | 523 | 295 1 526
Wt. of dry soil +can,Mcds | 506 - |' 274 -] 510
Wt. of can, Mc a3 185 ] 42T
Wt. of dry soil, Ms 0.75 0.89 0.83
Wt. of moisture, Mw 0.17 0.21 0.16
Water content, W% = Wp 22.67 23.60 19.28
LIQUID LIMIT = 36.9
PLASTIC LIMIT = 21.60
PLASTICITY INDEX = 15.00
CLASSIFICATION CL
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GRAIN SIZE ANALYSIS-SIEVE (ASTM D422)

Project: Load Line 1, Phase Il RI

Job No.: 99146

Project Location: Ravenna Army Ammunition Plant

Sample No.:.L

L1-MwW-081

Sample Description: Brown Gray Sandy Clay

Sample Depth: 1.0'- 2.1

Boring No.: LL1-MW-081

Tested By: FB

Date of Testing: 10/13/99

Mcws Mcds Mc : B7 Mw Ms W% Mws Ms
166.49 153.72 47.25 12.77 106.47 12.0 200.00 178.58
Sieve No. Diam. {mm) | Wi retained | % retained | E % retained| % passing
3 76.2 0 0.00 0.00 100.00
2 50.8 0 0.00 0.00 100.00
11/2 25.4 0 0.00 0.00 100.00
3/4 19.05 0 0.00 0.00 100.00
3/8 9.51 3 1.68 1.68 98.32
4 4.76 4.74 2.65 4.33 95.67
10 2.00 3.68 2.06 6.39 93.61
20 0.841 3.68 2.00 8.40 91.60
40 0.42 4.69 2.63 11.03 88.97
60 0.25 10.35 5.80 16.82 83.18
140 0.106 25.56 14.31 31.13 68.87
200 0.074 2.31 1.29 3243 67.57
pan -— 0 0.00 32.43 67.57
total 54 91
K-96
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BULK DENSITY, SPECIFIC GRAVITY AND POROSITY

Wy =W-Ws=  0.0099
* Ws= YV = 0080
)
= = LW : V= 0.00071
" e Vi = Wa/Yw = 0.00016
4 % Vg = Ws/Gs™Yw = 0.00048
4 Vo= V-{(Vg+Vy) = 0.00007
Y v ﬁ v Vy = Vg +Vyw = 0.00023
TS OF TUBE/CAN
HEIGHT= 0 cm WT. OF TUBE/CAN + WET SOIL= 40.80 g
DIAMETER= 0 cm WEIGHT OF TUBE/CAN= 0 g
WEIGHT OF WET SOIL= 4080 g
ALCULATED VOLUME OF T AN W= 00899 Ib
V= 2000 cm’
0.00071 & MOISTURE CONTENT
Mows = 16649 g Mc= 4725 ¢
Meos = 153.30 ¢ Ms= 106.05 g
Mw= 13.19 g w= 124 %

Wet Density, Y, = W/V

Dry Density, Yo =W,/ Vor Yy =Y,/ (1+w)
double check Yq=Yn/(1+w)
Yo=W,/V Y= 12665 bs/t’
Yd= 112 68 |b5/ﬂ3 Yd= 112.68 Ibs/t”

Void Ratio, & = Vy/Vg
e= 048

Porosity, n = Vy 7V
n= 032

Specific Gravity =  2.65

Degree of Saturation, S = V/Vy
S= 070
K-97
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PERMEABILITY TEST ANALYSIS (ASTM D5084)

Project : Load Line 1, Phase Il Rl

Location of Project : Ravenna Army Ammo Plant

Description of Soil : Brown Gray Sandy Clay

Sample Type (Undisturbed or Remolded)

Standard Proctor:
Maximim Dry Density:
Optimum Moisture Content:

Sample Permeation:
De-Aired Water

% Saturation: 100 %
Cell Pressure: 56 psi
Lower Pressure: 51 psi
Upper Pressure: 50 psi
Gradient; 588

Constant Head Calculation:

pef
%

Job #: 99146
Date of Testing: 10/12/99
Tested by: JJ
Boring #: LL1-MW-081
Sample #: LL1-MW-081
Sample Depth : 1.0-2.1
% Sample Compaction:
Sample Dry Density: 0.0
Sample Moisture Content:
Sample Wet Density: 0.0
Sample Dimensions
Before After
Length (cm) 12.00 12.00
Diameter (cm) 7.20 7.25
Water Content (%) 12.40 19.10
Weight (g) 8486 911.8*

* Wax on side of sample

K = [V(t,,t;) LR{J/[PsAt] (cmisec)

V(ty,t;) = Volume of flow from t, to t, (cm?)

L = Length of Sample = 12.00 cm
A = AreaofSample = 40.72 cm®
t = t,-t (sec)
P= = Bias Pressure = 1 psi x 70.37 cm/psi cm - 120) 70.37 cm
R; = Temperature correction = (.953
t, t (t,-t)60 | V [LRJ/[PsA] K
(min) (min) (sec) (em3) {em-?) (cm/sec)
15 1 30 1 3.99E-03 1.33E-04
2 15 30 1 3.99E-03 1.33E-04
2.5 2 30 0.7 3.99E-03 9.31E-05
3 2.5 30 0.8 3.99E-03 1.06E-04
Kavg = 1.2E-04 cm/sec

Note: Sample was very crumbly. Gravel found in perm sample.
K-98
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SPECIFIC GRAVITY OF SOIL SOLIDS (Gs) (ASTM D854-92)

Project: Load Line 1, Phase Il RI

Job No.: 99146

Project Location: Ravenna Army Ammunition Plant

Sample No.: LL1-MW-081

Sample Description:Brown Gray Sandy Clay

Sample Depth: 1.0'- 2.1

Boring No.: LL1-MW-081

Tested By: FB

Date of Testing: 10/12/99

Test No.: 1
Wt. of Flask, Mf 163.20
Mass Flask + HZO@ Ta=Ma @ Ta 662.10
Temperature, Ta, oC 23.0
Method of air removal Vacuum
Wt. Flask + H20+ Soil = Mb (g) 716.0
Temperature, Th, oC 23.0
Wt. Flask + HZ2Ob = Ma 662.10
evap dish no. T4
wt of evap. dish +dry soil 338.65
Wi. evap dish 252.20
Wi. of dry soil = Mo (g) 86.45
Ww = Mo + Ma - Mb 32.55
G @ Tb = Mo/Ww 2.66
K@Tb 0.9993
Gs=K*G 2.65
K-99
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