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Dry Unit Weight 
Sample of: 

From: 3DF SPT1 12 42-44.5' 
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oE0"IUL AND INDEX PROpeRIlES: MORATORY TESnNO; SKTTLEMENI AND STRENOFH COFSEUIlONS 89 

TABLE 2 5  
Correlation equations for soil compressibfitykonsolidation 

C o m p d n  indu, C. catlments Souru/Rcfemce 

C, = 0 . m ~ ~  - IO) (?30% a o r )  
C. .= 0.37(e0 + 0 . 0 0 3 ~ ~  + O . o M ) 4 w ~  - 0.34) 

C, = 0 . 1 4 1 G , ( ~ ~  All clays Rcndon-Herruo (1983) 

c. = 0.0093WN 109 data points Koppula (1981) 

Clays of modcrate S, 
678 data points 

Tcwghi and Pcck (1%7) 
Azzouz ct d. (1976) 

c, = -0.0997 + o.rnWL + a o o i 4 1 ~  + 
c, = a329[wNc, - o.onwr + 

amw,, + a11ae. + o.mc, 109 data p i n s  Koppula (1981) 

aomiP(i.i~ + cr/lr) AU imrganic days cwicr (1985) 
c, = 0.046 + 0.olaCrp 
c, * QoOZMWLG, AU inorganic clays Naganj and Srinivasn MIlrthy 

(1985. 1986) 
C, - l.lS(e. - 0.35) AU days Nishida (1956) 
c, = a m N  + 0 . 0 0 5 ~ ~  AU clays Koppula (1986) 
c, = -ai% + 0.411e. + 0 . 0 0 0 5 8 ~ ~  

Bst for Ir C 50% N k  ct al. (1988) 

72 data points AI-Kbafaji and Andemland 
(1992) 

Reeompdon  index, C, 

C, = 0.000463w~G, 

c, = o.o0wqrr - 4.6) 
= am to 0. IC. 

Nagwj and Srinivasa Munhy 

N k  et al. (1988) 
(1985) 

Best for rp < 50% 
In aspnation 

~~~ ~- 
c, = am168 + aooo331~ 

c. = 0.m2cc 

Nakasc d al(1988) 
NAFAC DM7 1 p 7 1-237 
Mcsri and Godlewsk~ (1977) 

= O.oo01WN 

= 0.06 to o.07cc Peas and orgaruc mil Mcsri (1986) 
= 0.015 to 0.03C. Sandy clays Mcsri cf d (1990) 

a025 < C. < 0 1 

NOW I. USC WL wp. WN. I p  as pacso~ not dsimaL 
2 . O n s m ~ y c o m p w ~ i n s m n d m t i o n s e ~  = wG,ifS- IMpcrcnn 

4. Eqoation?l&5 o& eo, WN. d WL pis for born normally and overmnmkdated molls. 
3. c, = ~~y (UsUauY maraid 6 I t= rh  0.m mm) 

fhnpression index CorreLations and Preconsolidation 
A reliable estimate of the eflectivep~comoMurefonsolidatton pressurn p: is diflicult without peaform- 
bg a consolidation test T h e  have been a few correlations given for p: of which one was 
&en by Nagaraj and Srinivasa Murthy (1985,1986) for saturated soils preconsolidated by 
overburden pressure (as opposed to shrinkage or chemical factors): 

As an example, for 
loglo p: = 5.97 - 5.32(~,&~) - 0.25 log,, pi  (2-50) 

wly = 25%; 

p : = y : z = 1 6 X 3 m = 4 8 W a  

W L  = 50% (liquid limit); 

From: Bowles, J.E., 1996, Foundation Analysis and Design, Fifth Edition, McGraw-Hill Companies, Inc., New York. 
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Prenared Bv: Brodie Adam 
211 6 

Tltle: 
Cornpanson of consolidation samples, in the geotechnical report, DOE/ID-10812, to materials 
under the lCDF landfill footprint. 

Purpose: 
Show that the consolidation curves From boreholes SPT-I, SPT-4, and CHM-3 are representative 
of the old alluvium materials under the ICDF Landfill. 

Given: 
Consolidation tests were performed on: 
SPT-I from 42-44.5’ 
SPT-4 from 4448.5’ 
CHEM-3 from4042.5’ 
Map of bonng locations is presented on page 3/16 

Method: 
Compare the classification of these samples or ones directly adjacent to them to ones in the 
borings in the ICDF landfill, namely, SPTZ, GSB-I, and CHM-2. 

Calculation: 
The grain size curve and classhation results for CHEM-3,37.5-40.0’, which is directly above the 
consolidation sample, is presented on, page 9/16. This shows that the material is classified as CL. 
CHM-2,42.0-42.5’ and GSB-1,42.5-43.5’ are also classified as CL’s the results for these are 
presented on pdgr 15/16 and page 13/16 respecnvely. 

The sample immediately above the consolidation sample in SFT-1,42-44.5’ is classified as a GC 
( ~ “ Z P  4/16), whirh has similar plnctirity tn the wmple frnm WFM-7.47 0 4 7  5‘ ( p a y  15/16) and 
will be conservative for the samples classified as SM and similar to those classified as CL. 

The classification for SPT-4.46.5-48.75’ is classified as an SM. These classification results are 
shown on page 7/16. This overlaps with the sample used for the consolidation test. SPT-2,40.0- 
41 .O’ is also classified as SM material and is shown on page 11/16, 

Cuaclusiorr : 
The samples from boreholes SFT-1, SPT-4, and CHM-3 used for the consolidation tests cover a 
range of materials similar to those found under the landfill and the results of the consolidation 
tectine dnne nn samples from thcsr hnreholm am ncceptahle for m e  in determinine the settlement 
of the ICDF landfill. 
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Figure 3-1. Geotecliirical LKImli~lc locations 
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GRAIN SIZE DIS~IBUTION TEST DATA 

C l i e n t :  Tom Borsche l  BBWI 
P r o j e c t :  INEEL CERCLA Disposal  F a c i l i t y  (ICDF) 
P r o j e c t  Number: 3XD710130 

Sample D a t a  

Source:  ICDF SPT#1 
Sample No.: SPT#1 Core #21A 
E lev .  or Depth: 40 ' -42 '  Sample Length ( in . / cm. ) :  24" 
Loca t ion :  SPT#1 
Description: Clayey  g r a v e l  w i th  sand 
Date:  8 /2 /00  N a t u r a l  Mois ture :  9.66% 
Liquid L i m i t :  34 P l a s t i c  L imi t :  1 8  USCS C l a s s . :  GC 
T e s t i n g  Remarks: 

Mechanica l  A n a l y s i s  D a t a  

I n i t i a l  
Dry sample and tar- 1 7 r W . n n  
T a r e  = 0.00  
Dry sample we igh t  = 1760.00 
S i e v e  tare method 

Sieve Weight S i e v e  

1 . 5  i n c h  0.00 0.00 
1 i n c h  192.90 0.00 
0.75 i n c h  151.00 0.00 
0.50 i n c h  190.00 0.00 
0.375 i n c h  121.50 0.00 
# 4  210.40 0.00 
# 8  128.10 0.00 
# 1 0  25.20 0 .00  
# 16 50.50 0 .00  
# 30 75.20 0.00 
# 40 55.20 0.00 
# 50 80.00 0.00 
# 100 99-10 0.00 
# 200 40.90 0.00 

r e t a i n e d  tare 
P e r c a n t  
f i n e r  

100.0 
89.0 
80.5 
69.7 
62.8 
5 0 . 8  
43 .5  
42 .1  
39.2 
35.0 
31.8 
27.3 
21.6 
19.3 

Hydrometer A n a l y s i s  D a t a  

S e p a r a t i o n  sieve i s  #10 
P e r c e n t  4 1 0  based upon complete sample= 4 2 . 1  
Weight of hydrometer sample: 74 .2  
Hygroscopic m o i s t u r e  c o r r e c t i o n :  

M o i s t  w e i g h t  L tare - 729.60 
Dry w e i g h t  L tare = 650.80 
Tare = 0.00 
Hygroscopic  moi s tu re=  12 .1  % 

C a l c u l a t e d  biased weight=  157.21 
Autmnat ic  temperature c o r r e c t i o n  

Meniscus o o r r e c t i o n  only= 1.0 

compos i t e  c o r r e c t i o n  a t  20 deg C = -3.0 

INEL MATERIALS LAI3 
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Specrfic gravity of sol ids= 2.60 
Speci f ic  gravity correction factor= 1.012 
H y d r o m e t e r  type: 152H 

Effectxve depth IF 16.294964 - 0.164 x €bn 

Elapsed Temp, Actual Corrected K Rm E f f .  Diameter Percent 
time, min deg C reading reading depth m u  f iner  

2.00 23.0 48.0 49.0 0.0134 49.0 8 .3  0.0271 29.4 
5.00 23.0 42.0 43.0 0.0134 43.0 9.2 0.0182 25.5 

15.00 23.0 33.5 34.5 0.0134 34.5 10.6 0.0112 20.1 
30.00 23.0 29 .0  30.0 0.0134 30.0 1 1 . 4  0.0082 17.2 
60.00 23.0 25.0 26 .0  0.0134 26.0 12.0 0.0060 14.6 

250.00 23.0 18.0 19.0 0.0134 19.0 13 .2  0.0031 10.1 
1440.00 23.0 14.0 15.0 0.0134 15 .0  13.8 0.0013 7.5 

Fractional Components 

GravelISand based on #4 
SandIFines based on #ZOO 
% + 3" - 0 . 0  % c;RAvEL = 49.2 (% coarse = 19 .5  % f i n e  = 29.7) 
% SAND = 31.5 (% coarse = 8.7 % medium = 10 .3  % f ine E 12.5) 
% SILT = 6.1 % CLAY = 13 .2  

Des== 22.19 D60= 8.35 Dso= 4.46 
D30= 0.37 D15= 0.01 D10- 0 . 0 0  
Cc= 5.4297 CUT 2776.679 

I M L  UATERIAL.. LAB 
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Wet+Tare!  27.25 
Dry+Tare 22.63 

Taze 11.14 
# Blows 35 

Moisture 40.2 

LI- PIASTIC LIMIT TEST DATA 

27.25 I 25.96 
23.87 ! 23.80 
11-07 i 11.07 

26.4 17.0 
17 I 10 

C l i e n t :  Tom Borschel BBWI 
P r o j e c t :  INEEL CERCLA Disposal Facility (ICDF) 
Project lJllmbrr: 3XD710130 

Wet+Tare 
-Tare 

T a r e  
Hoirrture 

~ 

Sample Data 

SouTCe: ICDF SPTItl 
Sample No.: SPT#l Core #21A 
El-. or Depth: 40’-42‘ S-le Length ( i n . / - . ) :  24”  
L o c a t i o n :  SPT#l 
Description: Clayey gravel with sand 

T e s t i n g  Reparks : 
water Content: 9.66% USCS: GC AASBTO: A-2-6(0) .- 

L i q u i d  L i m i t  Data 
Run NO. I 1 I 2 I 3 I 4 I 5 ! 6 

I I 

8.04 8.50 
7.51 7.86 
4.33 4.44 
16.7 10.7 

U 

49 

38 

35 

32 

%29 I 
z 

26 

P 

20 

17 

14 

Liquid-* 34 
P l a s t i c  ~ i m i t = 1 8  

P l a s t i c i t y  Index= 16 

P l a s t i c  Limit Data 
Run NO. I 1 ! 2 ! 3 ! 4 ! 
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LIQUID AM) PLASTIC LIMIT TEST DATA 

C l i e n t :  Tom Borschel BBWI 
P r o j e c t :  INEEL CERCLA Disposal Facility (ICDF) 
D=ojoat w m b o r :  3XD710130 

Run NO. 1 2 3 

Wet+Tare 23.63 23.38 26.25 
Dry+Tare 20.11 19.79 21.40 

Tare 11-10 11.10 11.17 
# B l o w  49 24 10 

misture 39.1 4 1 . 3  47.4 

Sample D a t a  

Source: ICDF SPT#4 
Sample NO.: SPT 1 4  Core U20 
El-. or D e p t h :  40’-42.5‘ Sample Length ( i n . / - . )  : 30” 
L o c a t i o n :  SPT # 4  
Description: Lean clay 

Testing Remarks: Sample tested from 41’6”-42.0’ 
W a t k  Content: 30.2% mcs: a AASBPO: A-7-6(24) . 

4 5 6 

Wet+Taze 
Dm+Tare  

T a r e  
misture 

Liquid L i m i t =  42 
Plastic L h n i t r 1 9  

P l a s t i c i t y  Index= 23 

I 
7.38 7.15 

! 
6.89 . 
4.34 4.34 
19.2 . 19.6 I 

6.69 I - 

Plastic L i m i t  D a t a  
Run NO. ! 1 I 2 I 3 I 4 I 

I 
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E l a p s e d  Teap, Actual C o r r e c t e d  K 
t ime, min cleg C reading reading 

2.00 24.0 66.0 67.0 0.0130 
5.00 24.0 61.0 62.0 0.0130 
15.00 24.0 54.0 55.0 0.0130 
30.00 24.0 48.0 49.0 0.0130 
60.00 24.0 43.5 44.5 0.0130 

250.00 24.0 32.5 33.5 0.0130 
1440.00 24.0 22.0 23.0 0.0130 

Pm Eff. 

67.0 5.3 
62.0 6.1 
55.0 7.3 
49.0 8.3 
44.5 9.0 
33.5 10.8 
23.0 12.5 

depth 
Diameter Percent 
mm finer 
0.0212 94.1 
0.0144 86.7 
0.0091 76.4 
0.0068 67.6 
0.0050 61.0 
0.0027 44.8 
0.0012 29.4 

~ 

F r a C t i O n a l  Conrponents 

G x a e s l / S m d  bard  on # 4  
Sand/Pines baaed on #200 
% i 3" = 0.0 % GRAVEL = 0.0 
% SAW = 1.8 (% coarse = 0.0  % medium = 0.1 % fine = 1.7) 
% SILT = 3 1 . 3  % CLAY = 60.9 

Dg5= 0.01 D60= 0.00 D50' 0.00 
D30= 0.00 

A-20 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Tom Borschel BBWI 
Project: INEEL CERCLA Disposal Facility (ICDF) 
Project Number: 3XD710330 

Sample Data 

Source: ICDF SPT#4 
Sample NO.: SPT 14 Core #20 
E l m .  or Depth: 40'-42.5 '  Sample Length (in./-.): 30" 
Location: SPT # 4  
Description: Lean c lay  
D a t e :  10/03/00 Natural Moisture: 30.2% 
Liquid  Limit :  42 Plastic Limit: 1 9  DSCS Class. : CL 
Testing Remarks: Sample tested from 41'6"-42.0 '  

Mechanical Analysis Data 

Initial 
Dry sample and tare= 131.70 
Tare = 0 . 0 0  
Dry aanple weight = 131.70 
Sieve tare method 
Sieve Weight Sieve Percent 

3 / 8  incn 0.00 0.00 100.0 
# 4  0.00 0.00 100.0 
# 8  0.00 0.00 100.0 

retained tare finer 

Q 10 0.00 s.00 100.0 
# 16 0.00 0.00 '100.0 
# 30 0.10 0.00 99.9 
# 40 0.10 0.00 99.9 
il 5 0  0.20 0.00 93.7 
# 100 0.50 0.00 99.3 
# 200 1 . 5 0  0.00 98.2 

Eydr0m.eter Analysis D a t a  

Separation sieve is #10 
Percent 4 1 0  based upon complete .sample= 100.0 
Weight of hydrometar *-le: 7 0 . 3  
Hygroscopic moisture correction: 
Moist weight L tare s 559.00 
ury w e i g h t  6 tare 540.40 
Tare = 0.00 
Hygroscopic moisture= 3.4 % 

Calculated biased weight= 67.96 
Automatic temperature correction 

Conposite corxectioa at 20 deg C = -3.0 

Msaiscus correction only= 1.0 
Specific gravity of solids= 2.65 
Specific gravity correction facto= 1.000 
Eydrometar type: 15ZH 

E f f e c t i v e  depth L= 16.294964 - 0.164 x Rm 

INEL MATERIALS LAB 
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ORAIN SIZE DISTRIBUTION TEST DATA 

Client: Tom Borschel BBWI 
Project: INEEL CERCLA Disposal  F a c i l i t y  ( ICDP)  
Project Number: 3XD710130 

Sample Data 

SouzTEe: ICDF CHEM #3 
Sample No.: CHEM #3 Core #16 
El-. or D e p t h :  37.5'40.0' Sample Length (in. Ian. ) : 30" 
Location: CHEM 13 
Description: Lean clay with sand 
Date: 10/04/00 Natural Moisture: 27.7% 
Liquid Limit: 34 Plastic Limit: 20 USCS Class.: CL 
Tenting Remarks: 

Mechanical Analysis Data 

Initial 
Dry sample and tare= 197.50 
Tare = 0.00 
Dry sample weight = 197.50 
Sieve tare wthod 
Sieve Weight Sieve Percent 

3/8 i n c h  0.00 0.00 100.0 
# 4  0.00 0.00 100.0 
# 8  0.00 0.00 100.0 n 10 0.10 0.00 100.0 
# 16 0.20 0.00 99.9 
# 30 0.30 0.00 99.7 
# 40 0.30 0.00 99.5 
# 50 1.30 0 . 0 0  98.9 
# 100 12.70 0.00 92.5 
# 200 17.00 0.00  83.9 

retained tare finer 

Hydrometer Analysis Data 

Separation sieve is #10 
Percent 4 1 0  based upon complete sample= 100.0 
Weight of hydrometar s w l e :  65.0 
Eygroscopic moisture correction: 
Moist w e i g f i t  6 tare = 634.00 
D q  weight C tare = 614.50 
Tare = 0.00 
Hygroscopic moisture= 3.2 % 

Caleulatcd biased weight=- 63.00 
Automatic teqeratute correction 

Composite correction at 20 deg C = -4.5 
Meniscus correction only= 1.0 
Specific gravity of solids= 2.65 
Specific gravity correction factor= 1.000 
Hydrormeter  type: 152H 

Effective depth L= 16.294964 - 0.164 x Rm 

A-23 
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E l a p s e d  Temp, Actua l  Corrected K Rm Eff. Diameter Percent 
tirne, m i n  d a q  C roadins roading depth - f inor 

2 ; O O  2210 56.0 - 57.0 0.0133 57.0 6-9 0.0248 82.4 
5.00 22.0 52.0 53.0 0.0133 53.0 7.6 0.0164 76.1 

15.00 22.0 45.5 46.5 0.0133 46.5 8.7 0.0101 65.7 
30.00 22.0 40.3 41.5 0.0133 41.5 9.5 0.0075 57.8 
60.00 22.0 35.0 36.0 0.0133 36.0 10.4 0.0055 49.1 
250.00 22.0 26.0 27.0 0.0133 27.0 11.9 0.0029 34.8 
1440.00 22.0 18.0 19.0 0.0133 19.0 13.2 0.0013 22.1 

~ 

Fractional Components 

Qrnval/Sand bered on 114 
Sand/Fines based on #ZOO 
% + 3” = 0.0 % GRAVEL = 0.0 
% SAND = 16.1 (% coarse = 0.0 B medium = 0.5 % fine = 15.6) 
% SILT = 37.5 % CLAY = 46.4 
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LIQUID AND-P-%TIC LIMIT TEST DATA - 
Client: Tom Borschel BBWI 
Project: INEEL CERCLA Disposal Facility (ICDF) 
Project Number: 3XD710130 

Sample Data 

SOUTCB: ICDF CHEM 13 
Sample No.: CHEM 13 Core #16 
Elev. or Depth:  37.5'-40.0' S-le Length (in./cm.): 30" 
Location: CHEM 63 
Description: Lean clay with sand 

T e s t i n g  Remarks : 
W a t e r  Content: 27.7% uscs: CL AASETO: A-6(11) 

Run NO. 

Wet+Tare  
Dry+Tare 

Tare 
# Blows 

Moisture 

l i 2  3 4 5 6 

28.84 25.36 28.18 
24.43 21.71 23.60 
11.00 11.07 11.04 
31 21 13 
32.8 I 34.3 36.5 

Liquid Limit= 34 
Plast ic  L i a i t t 2 0  

Plasticity In- 14 

Run no. 1 

Wet+Tare 8-10 
Drv+Tase 7.44 

Tare 4.34 
this- 21.3 

2 3 I 4 

9.42 
8.60 
4.33 
19.2 
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GRALN S I Z E  DISTRIBUTION TEST DATA 

C l i e n t :  Tom B o r s c h e l  BBWI 
Project: INEEL CERCLA D i s p o s a l  F a c i l i t y  (ICDF) 
Project Number: 3XD710130 

Sample D a t a  

Souroe: ICDF SPT#2 
Sample No.: SPT #2 Core  #17 
El-. or Depth: 40.0'-41.0' Sample Length (in./- .):  12" 
Location: SPT #2 
Description: S i l t y  s a n d  
Date:  10 /03 /00  N a t u r a l  Moisture: 8.40% 
Li@& L i m i t :  N*  Plastic Limit: N? USCS Class.: SM 
T e s t i n g  RBparks: Sample tested from t o p  p o r t i o n  of Core #17, SPT #2 

M e c h a n i c a l  Analysis D a t a  

Initial 
Dry  sPnple and tare= 421.70 
T a r e  = 0.00 
Dry sample w a i g h t  - 421.70 
Sieve tare m e t h a d  
Sieve W e i g h t  Sieve Percent 

112 inch 0.00 0.00 100.0 
3 /8  inch 3.60 0.00 99.2 
# 4  14.50 0.00 95.7 

retained tare f i n e r  

# 8  
# 10 
# 16 

46.60 0.00 84 .7  
14 .20  0.00 81 .3  
21.70 0.00 76 .1  

# 3 0  17.50 0.00 72.0 
# 4 0  15-80 0.00 68.3 
# 50 39.50 0.00 58 .9  
# 1 0 0  98.20 0.00 35.6 
# 200 41.70 0.00 2 5 . 7  

aydroaeter Analysis D a t a  

Sapa=ation si- is #10 
Percent - # l o  based upon conplete sample= 8 1 . 3  
Weight of hydrometer s a ~ ~ ~ l e :  83.5 
B y g r o s c o p i c  moisture corroction: 

M o i s t  w e i g h t  L tare = 456.60 
D r y  w e i g h t  C tare = 452.30 
T a r e  = 0.00 
E y g r o s c o p i c  moi8tnres 1.0 % 

Calculated biased w e i g h t =  101.74 
A u t o m a t i c  terperatvte correction 

blaniscus correction only= 1.0 
Specific gravity of soli&= 2.65 
8pecific gravity correction factop 1.000 
Eydrometer type: 152H 

colnposite correction a t 2 0  deg C = -3.0 

E f f e c t i v e  depth Li. 16.294964 - 0.164 x 

A-27 
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Elapsed Temp, Actual  Corrected K Rm Eff. D i a m e t e r  Percent 

2.00 24.0 21.0 22.0 0.0130 22.0 12.7 0.0327 1 8 . 6  
5.00 24.0 20.0 21.0 0.0130 21.0 12.9 0.0208 17.6 

15.00 24.0 18.0 19.0 0.0130 19.0 13.2 0.0122 15.7 
30.00 24.0 16.0 17.0 0.0130 17.0 13.5 0.0067 13.7 
60.00 24.0 15.0 16.0 0.0130 16.0 13.7 0.0062 12.7 

250.00 24.0 12.0 13.0 0.0130 13.0 14.2 0.0031 9.8 
1440.00 24.0 9.5 10.5 0.0130 10.5 14.6 0.0013 7.3 

Fractional Coqonents 

ti-, d n  dog C rarding rorAing Qp* - f i x t a r  

Qavel/Sand based on #4  
Sand/Finsr ba8ed on #ZOO 
% + 3" = 0.0 % GRAVZL 4.3 (% coarae = 0.0  % fine = 4.3) : 

0 SAND = 70.0 (% coarue = 14.4 % m e d i r n  = 13.0 % fine = 42.6) 
% SILT = 13.8 % CLAY = 11.9 

Dg5= 2.39 D 6 V  0.31 D 5 p  0.23 
D 3 p  0.11 D15= 0.01 B10= 0 ~ 00 
C p  12.3972 +- 95.5936 
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GRAIN SIZE DISTRIBUTION TEST DATA 

C l i e n t :  Tom Borschel BBWI 
P r o j e c t :  INEEL CERCLA Disposal Facility (ICDF) 
P r o j e c t  Number: 3XD710130 

~ 

S a n p l e  D a t a  

Souroo: I C D F  GSB #1 
S a n p l e  No.: GSB #1 Core #19 
E l m .  or D e p t h :  42.5’-43.5’ Sample l e n g t h  ( i n . / - . ) :  12” 
L o c a t i o n :  GSB #1 top portion of core 
D e s c r i p t i o n :  Sandy lean clay 
D a b :  10 /03 /00  N a t u r a l  Moisture: 1 8 . 7 %  
L i q u i d  L i m i t :  24 P l a s t i c  L i m i t :  16 USCS C l a s s . :  CL 
T e s t i n g  Remarks: Sample tested from top portion of core #19 

Mechanical A n a l y s i s  Data 

Initial 
D r y  8-18 and tar- 186.70 
T a r e  = 0.00 
~ r y  sample weight 186.70 
Sieve tare method 

S i e v e  Weight S i e v e  P e r c e n t  

3 / 8  inch 0.00 0.00 100 .0  
# 4  0.00 0.00 100.0 
# 8  0.00 0.00 100.0 
# 10 0.30 0.00 99.8 
# 1 6  1-00 0.00 99.3 
# 30 1.40 0.00 98.6 
# 40 1 .70  0.00 97.6 
# 50 7.00 0.00 93.9 
# 100 31.80 0.00 76.9 
# 200 38.00 0.00 56 .5  

r e t a i n e d  tare finer 

Eydrometer Analysis D a t a  

separation sieve is #10 
Percent -#lo based upon c o m p l e t e  sample= 99.8 
Weight o f  hydrometer sample :  56.5 
E y g r o s c o p i c  moisture c o r r e c t i o n :  

M o i s t  w e i g h t  tare 625.40 
DW w e i g h t  a tare = 614.00 
T a r e  = 0.00 
E y g r o s c o p i c  m o i s t u r e =  1 . 9  8 

Calculated biased w e i g h t =  55.58 
~utomatio t empera t -  c o r r e c t i o n  

Composite c o r r e c t i o n  a t  20 deg C = -3.0 

Menioouo oorsaation only= 1.0 
S p e c i f i c  gravity of solids= 2 .65  
S p e c i f i c  gravity c o r r e c t i o n  facto- 1.000 
E y d r o p e t e r  type: 152H 

E f f e c t i v e  depta IS 16.294964 - 0.164 x ~(m 

INEL mmRIALs WLB 
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E l a p s e d  Tenrp, Actual C o r r e c t e d  K Rm E f f .  Diameter Percent 
time, min deg C reading reading depth - f i w  

2.00 22.0 25.0 26.0 0.0133 26.0 12.0 0.0327 40.3 
5.00 22.0 23.0 24.0 0.0133 24.0 12.4 0.0209 36.7 

15.00 22.0 20.5 21.5 0.0133 21.5 12.8 0.0123 32.2 
30.00 22.0 18.5 19.5 0.0133 19.5 13.1 0.0088 2 R . 6  .... . 
60.00 22.0 17.0 18.0 0.0133 18.0 13.3 0.0063 25.9 

250.00 22.0 15.0 16.0 0.0133 16.0 13.7 0.0031 22.3 
1440.00 22.0 11.0 12.0 0.0133 12.0 14.3 0.0013 15.1 

F r a c t i o n a l  Components 

G r a v e l / S d  based on # 4  
Sand/pines based on #ZOO 
% + 3" = 0.0 % GRAVEL = 0.0 
% SAND = 43.5 (% coarse = 0.2 % d u m  = 2.2 0 fine = 41.1) 
% S I L T  = 31.8 % CLaX P 24.7 

INEL MATERIALS WLB 
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LIQUID AND PLASTIC L-T TEST DATA 
1 

Run No. 1 1 2  I 3 I 4 j 5  
I 

Wet+Tare 29.29 29.17 30.28 
Dry+Tare  25.72 25.42 26.75 

Tare 11.15 11.17 11.16 
# Blows 21 11 4 5  

&istur% 24.5 26.3 1 22.6 

6 

27.1 

26.6 

28.1 

25.0 

25.1 

3 24.6 

24.1 

23.6 

23.1 

pb 

P 

m i 5 3 0  44 
P.15  I I I I I I I1111111111 

BLns 

Run No. 1 1 2  I 3 

Het+Tare 9.18 9.28 ! 

T a r e  4.37 4.36 
ldoisture 15.6 15.5 ! 
prr+Tare 8.53 - 8&2 . - _ ~ _  

Liquid L M t 5  24 
Plastic Limit5 16 

Plasticity In- 8 

4 

.. . ~ 
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PERCENT COARSER BY VEIGhT I l l 1  
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Elapsed Temp, Actual Corrected K Rm Eff. D i m t e r  Percent 
ti-, e n  deg C read%ng reading depth Dpm f Inez 

2.00 22.0 37.0 38.0 0.0133 38.0 10.1 0.0299 55.7 
5.00 22.0 36.0 37.0 0.0133 37.0 10.2 0.0190 54.0 

15.00 22.0 33.5 34.5 0.0133 34.5 10.6 0.0112 49.7 
30.00 22.0 31.0 32.0 0.0133 32.0 11.0 0.0081 45.5 
60.00 22.0 30.0 31.0 0.0133 31.0 11.2 0.0058 43.8 
250.00 22.0 27.0 28.0 0.0133 28.0 11.7 0.0029 38.7 

1440.00 22.0 21.0 22.0 0.0133 22.0 12.7 0.0012 28.6 

Fractional Conponents 

Gravel/Sand based on # 4  
Sand/Fanos based on #200 

0 SAND = 36.5 ( %  eoaria = 0 . 2  % medium = 6.8 % fine = 29.5)  
% SILT = 20.4 % CLAY = 43.1 

% + 3” = 0.0 8 am E 0.0 

D85= 0.25 D 6 p  0.06 D 5 p  0.01 
D30= 0 .00  
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Tom Borschel BBWI 
Project: INEEL CERCLA Disposal Facility (ICDF) 
Project Number: 3XD710130 

Sample Data 

Source: ICDF CHEM #2 
Sample No. : CHEM #2 Core #17 
Elev. or Depth: 42.0'-42.5' S a q l e  Length (in./-.) : 6" 
Location: CHEM #2 Bottom portion of Core #17 
Deacription: Sandy lean clay 
Date: 10/03/00 Natural Moisture: 18.8% 
Liquid Limit: 30 Plaatic Limit: 15 USCS Class. : CL 
Testing Remarks: sample tested-from the bottom portion of core #17. 

Mechanical Analysis D a t a  

Dry sample 
Tare 
Dty sample 
S i e v e  tare 

Sieve 

3/8 inch 
# 4  
# 8  

# 16 
# 30 
# 40 
# 50 
# 100 
# 200 

n io 

Initial 
and tare= 184.00 

= 0.00  
weight - 184.00 
=thod 

Weight Sieve 
retained tare 

0 .00  0 . 0 0  
0 .00  0.00 
0.00 0.00 
0.30 0.00 
1.50 0.00 

4 . 6 0  0.00 
8.30 0.00 
24.60 0.00  
21.50 0.00 

6.40 0.00 

Percent 
f inex 
100.0 
100.0 
100.0 
99.8 
99.0 
95.5 
93.0 
0 8 . 5  
15.2 
63.5 

Eydromter analysis D a t a  

Separation aiewe is #10 
Percant -110 based upon o-lete m a m p l a =  99.8 
Weight.of hydrometer sanple: 60.0 
Hygroscopic moisture correction: 
Moist weight 6 tare = 556.30 
Dry weight 6 tare = 54.1.ZU 
Tare = 0.00 
Hygroscopic moisture= 1.7 % 

Calculated biased weight= 59.14 
Automatic temperature correction 

composite correction at 20 deg C = -4.5 

ueniscu~~ correction only= 1.0 
Specific graviw of soli&= 2.65 
Specific gravity correction factor= 1.000 
Hydrometer type: 1 5 2 H  

Effective depth Ip 16.294964 - 0.164 x Ttn 
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Client: Tom Borschel BBWI 
Project: INEEL CERCLA Disposal Facility (ICDF) 
Project Nlmnber: 3XD710130 

Run NO. 1 2 3 4 5 

Wet+Tare 26.20 26.40 29.02 
DrWTare 22.81 22.86 24.54 

Tarel 11-10 11-10 11.17 1 

sample D a t a  

6 

Sourae: ICDF CHEM (12 
Sample N o . :  CHEM t2 Core X17 
Elev. or Depth: 42.0'-42.5' Sample Length (in./-.): 6" 
Location: CHEM X2 Bottom portion of C o r e  #17 
Description: Sandy lean clay 
Water Content: 18.8% uscs: CL AASRTO: A-6(7) 
Testing Remark8 : 

# B l O W 6 l  33 1 1  8 
MoloistureI 29.0 30.1 33.5 I 

Liquid L i m i t =  30 
Plas t i c  ~ i m i t =  15' 

Plasticity Index= 15 

Run No. 

Wet+Tare 
DrrtTare 

Tare 
Moisture 

1 I 2 3 4 

8.12 I 7.57 
7.63 7.14 - -- - -. 
4.34 I 4.34 
14.9 I 15.4 
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Appendix B 

Soil Bentonite Liner Properties 
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WRRTF AREA 
1 

SCALE 1'=200' 

22 --+ 

I 
4 - 2 8  

Figure 4-3. WRKTF boring locations. 
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RYE GRASS FLATS 

0 
TP-2 

Boring 1 -P 

Boring 1-0 TP-1 
. Boring 1-Q 

CR-2/BOR-l B 

TP-4 

TP-3 

Figure 4-4. Rye Grass Flats boring and test pit locations. 
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Appendix C 

Waste Soil and Cover Properties 
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Appendix D 

Settlement Calculations, Stress at Depth Hand Calculation 
Check, and Differential Settlement 
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Stress At Depth Hand Calculation Check 
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Differential Settlement 
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Appendix E 

Laboratory Determination of C, for Soil Bentonite Liner 
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Soil Technology, Inc, 
7865 NE Day Road West Bainbridgc Island, WA 98110.4207 
(206) 842-8977*TaU Free: (SUO) 546-5022+Faw: (206) 842-9014 
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Facsimile Cover Sheet 

To: Mike Reimbold 
Company: CH2MHill 
Phone: 425-453-5005 ext 5317 
Fax: 425-462-5957 
Job: 1421 

From: Tony Parkins 
9-21-01 

Date: 
No. of Pages: 2 
(iiclrding thir cover pagr) 

Comments: Mike, following e log p curye you requested. Please call if you have my 
questionu. 

The inimmation mnulLined in MI faahnile rnesrage ia privileged and d d t n t i a t  information intended only for the use 
of the recipient namcd above. If the reader OF thia mepurge io not the intended recipient or the employee or agent 
mponmibk m deliver it to the inttnded recipient, any distribution or copyins of drio cummudcation is stticrly prohibited. 
If yw have reaid drts commamkatim in am, pfeaae notiPy us immediately by telephone a n d ' m  the original 
m a g e m  u at ourcwpmse, at thc rbwe addreon by mait *r 
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LTION TEST 

Dolled Pressure - tst 

LEF 

. .  
AAsHTo Initial Vold 

Ratio 
18.9% I 18.6% 103.0 2.1 0.637 

DryDen8’ LL PI Sp.Gr. USCS 
Natural 

lturatiw I MOISIU~ (pa) 

MATERIAL DESCRIPTION 
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