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Drainge Gravel Summary 
Base Soil 

Test Sieve Analvsis 
Number 1.5" 1" I 3/4" I 5/8" I 3/8" I #4 

Type A Gravel 

Specs 100 70-100 60-100 - 35-80 10-40 

DG-A-01 100 89 70 62 39 19 

DG-A-02 100 82 71 64 40 25 

DG-A-03 100 84 67 57 38 24 

DG-A-04 100 78 62 55 36 15 

DG-A-05 100 81 64 54 34 19 

DG-A-06 100 85 73 65 44 18 

DG-A-07 100 92 82 65 53 25 

DG-A-08 100 88 77 70 55 29 

DG-A-09 100 89 80 75 58 36 

DG-A-10 100 84 74 68 49 29 

DG-A-11 100 89 78 72 57 39 

DG-A-12 100 86 73 61 50 33 

DG-A-13 100 78 61 52 32 18 

DG-A-14 100 88 75 66 46 26 

DG-A-15 100 89 76 69 46 25 

DG-A-16 100 85 70 61 39 21 

DG-A-17 100 65 47 41 25 13 

DG-A-17a 100 93 84 72 62 42 

DG-A-18 100 86 73 65 45 27 

DG-A-19 100 83 69 63 49 32 

DG-A-20 100 76 56 37 28 17 

Type B Gravel 

Specs -~ - 100 80-100 - 0-40 0-4 

DG-B-01 - 100 86 - 33 3 

DG-B-02 - 100 87 38 4 

~ ~ ,~Yt~ (S!TJfif:!,t;I 

I #:40 I #100 I #200 

0-1 0 0-4 0-4 

5 3 3 

8 5 4 

5 3 2 

3 2 2 

4 2 2 

5 3 2 

6 4 3 

5 3 3 

6 3 3 

7 4 3 

5 3 2 

6 3 3 

3 2 1 

4 2 2 

4 2 2 

4 2 2 

3 2 1 

7 3 2 

4 2 2 

5 2 2 

3 2 1 

-~·~ - 0-2 

1 - 1 

1 - 0 
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2500 N. 11th Street I Enid, OK 73701 
(580) 234-8780 I Fax (580) 237-4302 

Soil Classification Constant Head Perm. Passing Test 
(ASTM D2434) 

1.0 E-02 cm/sec 

GP - Poorly Graded Passes 
Gravel with Sand 1.6 E-02 cm/sec Specifications 

GP - Poorly Graded Passes 
Gravel with Sand 2.7 E-02 cm/sec Specifications 

GP - Poorly Graded Passes 
Gravel with Sand 4. 7 E-02 cm/sec Specifications 

GP - Poorly Graded Passes 
Gravel with Sand 3.7 E-02 cm/sec Specifications 

GP - Poorly Graded Passes 
Gravel with Sand 4.1 E-02 cm/sec Specifi cations 

GP - Poorly Graded Passes 
Gravel with Sand 4 .7 E-02 cm/sec Specifications 

GP - Poorly Graded Passes 
Gravel with Sand 2.6 E-02 cm/sec Specifications 

GP - Poorly Graded Passes 
Gravel with Sand 4. 7 E-02 cm/sec Specifications 

GP - Poorly Graded Passes 
Gravel with Sand 2.8 E-02 cm/sec Specifications 

GP - Poorly Graded Passes 
Gravel with Sand 2.2 E-02 cm/sec Specifi cations 

GP - Poorly Graded Passes 
Gravel with Sand 3.0 E-02 cm/sec Specifications 

GP - Poorly Graded Passes 
Gravel with Sand 3.0 E-02 cm/sec Specifications 

GP - Poorly Graded Passes 
Gravel with Sand 5.4 E-02 cm/sec Specifications 

GP - Poorly Graded Passes 
Gravel with Sand 5.4 E-02 cm/sec Specifications 

GP - Poorly Graded Passes 
Gravel with Sand 3.6 E-02 cm/sec Specifications 

GP - Poorly Graded Passes 
Gravel with Sand 5.4 E-02 cm/sec Specifications 

GP - Poorly Graded Passes 
Gravel with Sand 7.8 E-02 cm/sec Specifications 

GW - Well Graded Passes 
Gravel with Sand 4.6 E-02 cm/sec Specifications 

GP - Poorly Graded Passes 
Gravel with Sand 4.5 E-02 cm/sec Specifications 

GP - Poorly Graded Passes 
Gravel with Sand 4.1 E-02 cm/sec Specifica tions 

GP - Poorly Graded Passes 
Gravel with Sand 5.8 E-02 cm/sec Specifications 

1.0 E-02 cm/sec 

GP - Poorly Graded Passes 
Gravel with Sand 9.5 E-02 cm/sec Specifications 

GP - Poorly Graded Passes 
Gravel with Sand 11 .8 E-02 cm/sec Specifications 



Drainge Gravel Summary 
Base Soil 

Test S ieve Analysis 

Number 1.5" 1" 3/4" 5/8" 3/8" #4 

Type A Gravel 
Specs 100 70-100 60-100 - 35-80 10-40 

DG-B-03 - 100 83 - 35 3 

Type C Gravel 

Specs 100 80-1 00 - 50-80 - 25-45 

DG-C-01 100 95 78 67 48 33 

DG-C-02 100 94 74 59 45 22 

DG-C-02A 100 95 79 68 47 33 

~ ~ ;~ Yi:t~ ce TL~Plt} 

#40 #100 #200 

0-1 0 0-4 0-4 

1 - 1 

3-18 - 0-7.5 

12 6 4 

9 5 3 

10 5 3 
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2500 N. 11th Street I Enid, OK 73701 
(580) 234-8780 I Fax (580) 237-4302 

Soil Classification Constant Head Perm. Passing Test 
(ASTM D2434) 

1.0 E-02 cm/sec 

GP - Poorly Graded Passes 
Gravel with Sand 10.5 E-02 cm/sec Specifications 

1.0 E-02 cm/sec 

GP - Poorly Graded Passes 
Gravel with Sand 2.44 E-02 cm/sec Specifications 

GP - Poorly Graded Passes 
Gravel with Sand 6.2 E-02 cm/sec Specifications 

GP - Poorly Graded Passes 
Gravel with Sand 7 .1 E-02 cm/sec Specifications 
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SOIL CLASSIFICATION (ASTM 0 -2487) 

Client: 
Subm ittal : 

Washington Closure Hanford 
05-1 8K Drainage Gravel Lab Data 

Sample Information 
Contact Name. Char1ie Skiba 

Project. S01~2'i 3AOO 

Sample ID · 

Sample Des 

ENVIROTECH 
.',U() 'I l l;h Srr a,•1 I f,11rt 0 1- " i10 1 
, 1sn1 2 <• ·8 :so I fdx i :;13rn l J :--~J o1 

DG-A-01 

T pe A Draina.ge Gravel 

Project Location . ER'DF Cells.e and 10 Ocnst Sampling Date: i716l2010 

Tested By: L HayJM. Fortier Date: 8/1/20 10 Sampled By L.1Hay 

Reviewed By: J _ V<Yss Date. 6/2/2010 Date Received . 7/6./201 0 

Natural Moisture Content 
I Natural Moisture I NIA 

Constant Head Perm (ASTM D-2434) 60 
Soil C lassification Cha rt 

Permeabilty cm/sec Spec 
kzo = 1 6 1 .00E-02 cm/sec 50 

0:. 

Atterberg Limits Test Results (ASTM D-4318) 
-; 40 ., 
"O 

Flow Index Non-Plastic Spec .:: 30 
.!= 

Liquid Limit Non-Plastic ~ 20 
Plastic Limit Non-Plastic a: 
Plasticity Index Non-Plastic 10 

0 

Particle Size Anaylsis (ASTM D-42.2) 0 20 40 60 80 100 

200 Wash Sieve Ana·tysis (ASTM 0-1140) Liquid Limit (LL) 

Sieve No Sieve Opening % Passing Spec 

1 1 /2 " 37500 100 100 
Grain Size Analysis 

1 " 25.000 89 70-100 100 

3/4" 19:000 70 60-100 
90 
30 

5/8 " 15,875 62 
cj 70 

3/8" 9 500 39 35-80 C: 60 u: 
No.4 4.750 19 10-40 C: 50 ., 

No. 40 0A2.5 5 0-10 
.., 

40 0 
a. 30 No. 100 0,150 3 0-4 

20 
No. 200 0_015· 3 0-4 10 

0 

10 000 1.000 0 100 0 010 

Cu 1.82 Particle Ske (mm) 

Cc a 43 

Unified Soil Classification (AST~ 0-2487) 
GP: Pooly Graded Gravel with Sand 

Deviations from ASTM: None 

B/Z-// U 
Date 

Page 1 of 1 
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SOIL CLASSIFIC.A TION (ASTM D-2487) 

Cl ient : 
Submittal : 

Wash1n·gton Closure Hanford 

OS-111K Drainag e Gravel lab Data 

Sample Information 
Contact Name· Charlie Skiba 

Project S013213AOO 
Project Location ERDF Cells .9a.nd 10 Const 

Tested By: L. Hay/M. Forti er Date . 811/2010 

Reviewed By· J Voss Date. ·87212010 

Natural Moisture Content 
I Na rural Mo1sl ure I NIA 

Constant Head Penn (ASTM D-2434) 
Permeabilty cm/sec Spec 

kw = 2 7 1.00E-02 cm/sec 

A b tter erg Li m,ts T R est esu ts (ASTM D-4318) 

Flow Index Non-Plastic Spec 

L1qu1d L1m1t Non-Plastic 

Pias tre L!mrt Non-Plastic 

Plas t1c1ty Index Non-Plastic 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

1 112" 37~500 100 

1 " 25000 82 

314 " 19 000 71 

5/8 " 15.87 5 64 

3/8 " 9,500 40 

No.4 4 750 25 

No 40 0.425 8 

No 100 0 150 ~ 
No. 200 0 075 4 

Cu 2 41 

Cc 0 46 

Unified Soll Classification (ASTM D-2487) 

GP: Pooly Graded Gravel with Sand 

Spec 

100 
70-100 

60-100 

35-80 

10-40 

0-10 

0-4 

0-4 

WCH approval oi matenal for use ,n Cell Construct,on 

WC H Project Engineer 

I 
1/ ,/v 

I I 

Sample 10. 

Sample Des. 

ENVIROTECH 
t ' ,(l('\N , 1 lrh Sr,e•' I I f1 l!ll. l •,-. ; J71l l 
!',/JOI.' I .J- s · so I F., ... IC. lllli .' J7- .J l (l.' 

IDG-A-02 
'Type A Draina,ge Gravel 

-. ' --· ~. 

Samplrng Date. 71712010 

Sampled By L. H ay 
~~ 

Date Received 71710 

Soil Classification Chart 
60 

50 

s:: 
";;"40 

" -c 
..:: 30 
-~ 
i 20 
a. 

10 

0 

0 20 40 60 80 100 
Liquid Limit (LL) 

Grain Size Analysis 

JOO 

90 
80 

Q 70 
C: 

60 i.: 
E so .. 
u 40 .; 

Q. 30 

20 
10 

0 

100 000 10 000 I 000 0 100 0 01 0 

Particle Size (mrn ) 

71 1 / /{I 
Date 

Page 1 of 1 
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SOIL CLASSIFICATION {ASTM 0-2487) 

Client: 
Submittal : 

Washington CJosure Hanford 
05-18K Drainage Gravel lab Data 

Sample Information 
Contact Name Charhe Skiba :_; -"'~·- ;..,::,: . . t 
Project: SO f 3213AOO 

Project Location: ERDF Cells 9 and 10 Cons1 

Tested By: L Hay/M, Fo!:1iE!r Date: e,112010 

Reviewed By: J. Voss Date: 8/2/2010 

Natural Moisture Content 
I Natural Moisture I NI.a. 

Sample ID 

Sample Des. 

Sampling Date: 

Sampled By. 

Date Received: 

ENVIROTECH 
:·,n11 ". f ! 1h S1n-..•1 I lrncl, 0 ~ ; :;,n 
, ;.~o, 11.:-{l ;so I fil~ ,., oo, 2r-~ 102 

DG,"A-02 

L Hay 

Constant Head Perm (ASTM D-2434) 
Soi l Classification Chart 

60 
Permeabilty cm/sec Spec 

k2o = 2.7 1.00E-02 cm/sec 50 

a.. 

Atterberg limits Test Results (ASTM 0-4318) 

Flow Index Non-Plastic Spec 

Liquid Limit Non-Plaslic 

; 40 ., 
~ 30 
~ 
; 20 

Plastic limit Non-Plastic a.. 

Plasticity Index Non-Plastic 
10 

0 

Particle ,.Size Anaylsis (ASTM D-42.2) 0 20 40 60 BO 

200 Wash Sieve An.alysis (ASTM 'o-1 14.0) 

Sieve No Sieve Opening % Passing 

1 1 /2" 37,500 100 

1" 25.000 82 
3/4 ,, '1 9.000 71 

5/8" 1-5.875 64 
-· 

3/8 ,, 9 500 40 

No.4 4 750 25 

No. 40 OA25 8 

No. 100 0150 5 

No. 200 0.075 4 -

Cu 2 41 

Cc 0 46 

Unified Soil Classificatiori (ASTM D-2487) 

GP: Pooly Graded Gravel with Sand 

Deviations from ASTM : None 

Spec 

100 

70-100 
100 

90 
60-100 80 

~ 70 
C> 

35-80 " 60 u: 
'1 0-40 C: 50 

C, 

0-10 l: 40 
"' 

0-4 
a. JO 

20 
0-4 ·10 

0 

100 .000 

Sieve No. 100 Fai led to meet project specifications Will re-sample to verify 
rock fines . 

Page 1 of 1 
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liquid limit (LL) 

Grain Size Analysis 

10 DOU 1.000 0:100 

Particle Size {mm} 

fJ I c. /,,..u 
Date 

100 

0 010 



SOIL CLASSIFICATION (ASTM 0 -2487) 

Cl.ient: 

Submittal : 
Washington C'los.ure Han'foTd 
05-18K Ora ina~e Gravel Lab Data 

Sample Information 
Contact Name . Charlie Skiba 

Project: S01..,2i3A00 

Project Loca tion: E'RDF Cells 9 and ,o Const 

Tested By L. Hay/M, Fortie, Date: 

Reviewed By· J . Voss Date. 

Natural Moisture Content 
I Natural Moisture j NIA 

Constant Head Perm (ASTM D-2434) 
Permeabilty cm/sec Spec 

kio = 4 .7 1 D0E-02 

811/2010 

8/2/2010 

cm/sec 

Atterberg Limits T est Results (AS -4 1 TM D 3 8) 
Flow Index Non-Plas tic Spec 

Liquid Limit Non -Plastic 

Plastic Limit Non-Plastic 

Plasticity Index Non-Plastic 

Sample ID. 

Sample Des. 

Sampling Date 

Sampled By: 

Date Received: 

60 

50 

0:: 
";; 40 
a, 
-::i 
E 30 
-~ 
:(l 20 
0::: 

10 

0 

ENVIROTECH 
l~OO N 1 l lh ~l rNtl I [ 111 d.(,, .. 17(\1 
. ;su1 2 1-1-l'l."Bi) I f.i d ~/.\0, ] j; .. Hfl .! 

DG-A-03 

Type_A Oraihage Gravel 

7/812010 

L. Hay 

7/3/2010 

Soil Classifi cation Chart 

Particle Size Anaylsis (ASTM 0-422) 0 20 40 60 80 100 

200 Wash Sieve Analysis {ASTM D-1140) 
Liquid Limit (Llj 

Sieve No Sieve Opening % Passing Spec 

1 1/2 " 37.500 100 100 
Grain Size Analysis 

1 " 25.000 84 70-100 100 

3/4 " 19.000 67 60-100 
90 

60 
518 " 15.875 57 ... 70 ., 
3/8 " 9.500 38 35-80 C 60 u: 
No.4 4 7 50 24 10-40 

w 
50 C 

CJ 

No 40 0- 10 
u 40 0.425 5 ;;:; 
a.. 30 

No. 100 0 150 3 0-4 
20 

No. 200 0.075 2 0-4 
lil 

0 

10,000 1.000 0 100 0 0 10 

Cu 2.74 Particle S ize {mm) 

Cc 0 45 

Unified Soil Classification {ASTM D-2487) 

GP: Pooly Graded Gravel with Sand 

Deviations from ASTM: None 

Date 

Page 1 of 1 
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SOIL CLASSIFICATION (ASTM 0 -2487) 

Client: 
Submitta l: 

Washin,gton Closure Hanford 

.05-18K Drainage Gravel Lab Oata 

Project: S 01-3213AOO 

Project Location : EROF Cells -9 and 10 Cons!. 

Tested By: L. HaylM. Fortier Date: 8/1/2010 

Reviewed By : J _ V oss Date 8/2/2010 

Natural Moisture Content 
I Natural Moisture I NIA 

Constant Head Perm (ASTM 0-2434) 
Permeabi lty cm/sec Spec 

k, 0 = 3.7 1.00E-02 cm/sec 

Atterberg Limits Test Results (ASTM 0-4318) 

Flow Index Non-Plastic Spec 

Liquid Limit Non-Plastic 

Plastic Limit Non-Plastic - -

Plasticity Index Non-Plastic 

•Particle ~i;ze .Aray!,sis (ASTM 0-422) 
200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Opening % Passing 

1 1 /2" 37.500 100 

1 " 25.000 78 
3/4 " 19.000 62 
5/8 ,, 15.875 55 

3/8 " 9.500 36 

No.4 4.750 15 

No. 40 0.425 3 

No. 100 0.,150 2 

No. 200 0.075 2 

Cu 

I 
i .TB 

Cc 0.36 

Unified Soil Classification (ASTM 0-2487) 

GP: Pooly Graded Gravel w ith Sand 

Devia tions from ASTM: None 

Spec 

100 
70-100 

60-100 

35~80 

10-40 

0-10 

0-4 

0-4 

Sample ID: 

Sample Des: 

Sampling Date: 

Sampled By·. 

Date Received : 

ENVIROTECH 
! ~un N I llh Sirt',•I I f-r 11ci, c. ~ i 1; 0 1 
,·, Bu, " ,.i -e ; Ro I f,,-, 1c; Go, ·2 1; . .; 101 

Type A Ora age Gravel 

7/12/2010 

L. Hay 

7H2J2010 

Soi l Class ification Chart 
60 

50 

a.. 
-; 40 
Q) 
-0 
.!: 30 
~ 
:(l 20 
a: 

10 

0 

0 20 40 60 80 100 
Liquid Lim it [LL) 

Grain Size Analys is 

100 

90 

80 

.; 70 
c:: GO u: 
iii 50 

~ ~o 
"' a. 30 

20 
10 

0 

100.000 10 ODO 1000 0 100 0 010 

Pa rticle Size tmm) 

Envy,6tech 

Date 

Page 1 of 1 
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SOIL CLASSIFICATION (AST M D-2487) 

Client: 
Submittal : 

Washington Closure Han ford 

05-18K Drainage Gravel Lab Data 

Sample Information 
Contact Name. ChM1e 'S1<1ba 

Project: S0 , 3213AGO 

Project Location: EROF Geils ·9 and HJ Cons 

Tested By: HaylM. Fortier Date: 8/11.2010 

Reviewed By: J. Voss Date: 181.2/2010 

Natural Moisture Content 
!Natural Moisture ! NIA 

Constant Head Perm (ASTM 0-2434) 
Permeabilty cm/sec Spec 

k~o = 4.·1 1.00E -02 cm/sec 

Atterberg Limits Test Results (ASTM D-4318) 

Flow Index Non-Plastic Spec 

L1qu1d limit Non-Plastic 

Plastic Limit Non-Plastic 

Plasticity Index Non-Plastic 

Particle Size Anaylsi? . (ASTM .. 0-422• 
200 Wash Sieve Analysis (ASTM 0--1140) 

Sieve No Sieve Opening % Passing 

1 1 /2 " 37,500 100 

1 " 25.000 81 

314" 19,000 64 

5/8 " 15.875 54 

3/8 " 9.500 34 

No.4 4 750 19 

No 40 0 425 4 

No. 100 OJ SO 2 

No. 200 0.075 2 

Cu 2.24 

Cc 04 8 

Unified Soil Classification (ASTM 0-2487) 

GP: Pooly Graded Gravel with Sand 

Deviations from ASTM: None 

Spec 

100 

70-.100 

60-100 

35-80 

10-40 

o.:.o 
0-4 

0-4 

Sample ID: 

Sample Des: 

Sampling Date: 

Sampled By: 

Date Received: 

ENVIROTECH 
~soo-. ! lrh , r,,.Pr I fn ui , 0 1-. • 1·t11 

",tlO• ~ !-l-8i80 4 f .1~ ' ,eo, L \, ,I JO~ 

DG-A-0.S 

Type A Gravel (North Stbokpile) 

111s12010 r 
l. Hay 

/ 13/2010 

Soil C lassificatio n C h art 
60 

50 

0. 
-; 40 
"' -:, 

.: 30 

.~ 
in 20 
E 
0. 

10 

0 

0 20 40 60 80 100 
Liquid Limit {LL) 

Gra in Size Analys is 

100 

90 

80 

.; 70 

" 60 u: 
e 50 ., 
~ -!O 
Cl 
a. 30 

20 

10 

0 

100.000 10,000 1.000 0.'!00 0.010 
Particle Size (mmJ 

Date 

Page 1 of 1 
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SOIL CLASSIFICATION (ASTM D-2487') 

C lient: 
Submitta l: 

Washi ngton Clos"Ure Hanford 
05-1 8.K Drainage Gr.ive1 lab Data 

Sample Information 
Contact Name. Char ,e S.kiba ... 
Project· 0 3 2'13 AOO 

Project Location : E~DF Cells 'Sand 10 Const 

Tes ted By L. Hay1M. Fortie1 Date. 

Rev iewed By J. Voss Date: 

Natural Moisture Content 
I Natural Mois tu re I NIA 

Constant Head Penn (ASTM 0 -2434) 
Permeabilty cm/sec Spec 

k,0 = 4., 1.00E-02 

Atterbera limits est esults (AS . T R TM 0431 
Flow Index Non-Plastic Spec 

Liquid Limit Non-Plastic 

Plastic Limit Non -Plastic 

Plasticity Index Non-Plastic 

Particle Size AnayJsis (ASTM 0422) 

200 Wash Sieve Analysis (ASTM 0-1140) 
Sieve No Sieve Opening % Pass,ng 

1 1/2 " 37500 100 

1 " 25.000 85 

3/4 " 19.000 73 

518 " 15.875 65 

3/8" 9.500 44 

No.4 4:750 18 

No. 40 0-425 5 

No. 100 0.150 J 

No 200 0.075 2 

Cu 1 64 

Cc 0.38 

Unified Soil Classification (ASTM 0-2487) 

GP: Pooly Graded Gravel w ith Sand 

Deviations from ASTM : None 

6J1i2010 

8/212010 

cm/sec 

8) 

Spec 

100 
70-t00 

60-100 

35-80 

10-40 

0-10 
0-4 

0-4 

Sample 10 : 

Sample Des 

Sampling Date: 

Sampled By: 

Date Received : 

ENVIROTECH 
.! sUI.I '-i ! I th ' ll t ·•' I I I 111 £1 , U ls • 1-01 
r \801 _1 \-!~t\,-~0 I f .. 1•._ ! ~UOi 2.J ; .1 rn.~ 

DG-A-06 

Type A iGra-vel ( l'lonth Stockpile) 

7/13/2010 
L. Hay 

Soil Classifica tion Chart 
50 

50 
c:: 
"; 40 

Q> 
1J 
.:: 30 

~ 
~ 20 
a: 

10 

0 

0 20 40 60 80 100 
Liquid Lim it (LL) 

Grain Size Analys is 

100 

90 

60 

.; 70 
r: 60 u: 
c 50 .. 
~ ., 40 
0. 30 

20 

10 

0 

100.000 10 000 1000 0. 100 0.010 

Particle Size (mm) 

t / ? //o 
Date 

Page 1 of 1 
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SOIL CLASSIFICATION (ASTM D-2487 ) 

Client: 
Submittal : 

Washington Closure Hanfor«i 
'OS-18K Drainage Grave.I lab Oata 

Sample Information 
Contact !'Jam e . Gharlie Sk.,ba 

Project: S0132i -3AOO 

Project Location · ERDF Cells 9 and 1'0 Cons t 

Tested By: L Hay/M. Fortiei Date. 

Reviewed By J Voss Date 8/2/2010 

Natural Moisture Content 
I Natural Moisture I NIA 

Constant Head Perm (ASTM 0-2434) 
Permeabilty cm/sec Spec 

kw = 2.6 1 00E -02 cm/sec 

Atte !'be LI ' T R 1rg m1ts est esu ts (A -4 STM D 318) 

Flow Index Non-Plastic Spec 

Liquid L1m11 Non-Plas tic 

Plastic Limit Non-Plastic 

Plasticity Index Non-Plastic 

Particle Size Aliaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM 0-1140) 
S1e11e No S1e11e Opening % Passing 

1 1/2" 37.500 100 
1 ,, 25.000 92 

3/4 " 19.000 82 

5/8 " 15 875 65 
3/8 ,, 9.500 53 

No .4 4.750 25 

No . 40 0 425 6 

No . 100 0 150 4 

No. 200 0,075 3 

Cu 2 24 

Cc 0 40 

Unified Soil Classification (ASTM 0-2487) 

GP: Pooly Graded Gravel with Sand 

Deviations frorn ASTM None 

Spec 

100 
70-100 

60-100 

35-80 
10-40 
0-10 

0-4 
0-4 

Sample ID. 

Sample Des . 

Sampling Date. 

Sampled By 

Date Received. 

ENVIROTECH 
, 't l)!J ·'l . l l ih Sl rt·"i I f r11<1 . 0 1' :· \ -(J I 

, , BO• J l-1-fi .-so I f" ," , ",30 • c I; . .J 101 

DG-A-07 

Type A 7Gravel Nooh Stockpile 

7/13/20Hl 

lLHav 
7/1-3/201 (l) 

Soil Classifica'tion Chart 
60 

50 

0.. 
-; 40 
C, 
'O 
.:: 30 
.!:! 

~ 20 
0: 

10 

0 

0 20 40 60 80 100 
Liquid Limit (LL) 

Grain Size Analys is 

100 

90 
80 

.; 70 
.!: 60 u. 
C: 50 
<> 
~ 40 ., 

Cl. 30 
20 

10 

0 

100 000 'IO 000 I 000 0 100 0.010 

Particle Siu (mm) 

tllz /; u 
Date 

Page 1 of, 
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SOIL CLASSIFICATION (ASTM D-248T) 

Client: 
Submittal : 

Washington Closure Hanford 
i05-18K Drainage Gr.i vel l.ib Data 

Sample Information 
Contact Name: Charlie Sk'i'ba 

Project: S 01'321 3AOO 

Project Location : ERDF Ce Is 0 and 10 ConsL 

Tested By: L HayJM. Fortie, Date. 811/2010 

Reviewed By: J . Voss Date . 8/2/2-01 0 

Natural Moisture Content 
j Natural Moisture I NIA 

Constant Head Perm (ASTM D-2434 
Permeabilty cm/sec Spec 

k:!O = 4 7 1.00E-02 cm/sec 

Atterberg limits Test Results (ASTM D-4318) 
Flow Index Non-Plastic Spec 

Liquid Limit Non-Plastic 

Plasttc Limit Non-Plastic 

Plas ticity Index Non-Plastic 

Particle Size An~ylsis (ASTM 0-422) 
200 Wash Si"eve Analysis (ASTM D-1140) 

Sieve No Sieve Opening % Passing 

1 1 /2 " 37,500 100 

1 " 25.000 88 

3/4 " 19.000. 77 

518 " 15.875 70 

3/8 " 9,500 55 

No.4 4,,_750 29 

No. 40 OA25 5 

No. 100 0,150 3 

No. 200 0 075 3 

Cu 2.36 

Cc 0.42 

Unified Soil Classification (ASTM 0-2487) 
GP: Pooly Graded Gravel with Sand 

Deviations from ASTM : None 

Spec 

100 

70-100 

60-100 

:35-80 

10-40 

0-10 

0-4 

0-4 

Sample ID : 

Sample Des . 

Sampling Date . 

Sampled By: 

Date Received . 

ENVIROTECH 
J -,(111 N . 1 ltli ~IP'>'! I l111d, U~ 71 ~11 1 

1 r,Ht)1 .! 3• -8 -nlJ I F11 , ! \RO> ~ i ; ~ HJ.t 

OG-A-08 

'Type A Oraincaflt: GT<9ve l 

7121 /20 0 

L Hay 

7/2112010 

Soil Classification Chart 
60 

50 
0.. 
"";;40 
a, 
-0 .= 30 
.!:! 
~ 20 -
a: 

10 

0 

0 

100 

90 

80 
~ 70 
~ 60 u: 
; 50 
~ 40 .. 

0.. 30 

20 
10 

0 

20 40 60 80 
Liquid Limit (LL) 

Grain Size Analysis 

100 000 10 000 1 000 0.100 

Particle Size (mm) 

Date 

100 

0.010 

Page 1 of 1 
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SOIL CLASSIFICATION (ASHJ1 D-2487) 

Clien t: 
Submittal : 

Washfng!on Clasur,e Hanford 

05-1 BK Draina_ge Gravel l ab Data 

Sample Information 
Contact Name. Charlie Sk1b~ 

ProIect S 01'32 l 3AOO 

Project Loca tion . ERDF Cells 9 and 1 0 Const 

Tested By: L Hay/M. Fortie, Da te 

Reviewed By: Voss 

Natural Moisture Content 
!Natural Moisture I NIA 

Da te · 

Constant Head Penn ASTM 0-2434) 
Permeabilty cm/sec Spec 

811 /201 0 

8/212010 

k:u = 2.8 1.00E -02 cm/sec 

Atterberg Limits Test Results (ASTM 0-431 
Flow Index Non-Plastic Spec 

Liquid Lim it Non-Plasl!c 

Plastic Limit Non-Plastic 

Plasticity Index Non-Plas tic 

Particle Size Anaylsis (ASTM 0-422) 
200 W h s· An l I (ASTM O 1140) as 1eve a1yss -

Sieve No Sieve Opening % Passing 

1 1 /2 " '37 500 100 

1 " 25000 89 

3/4 " 19.000 80 

518 " 15875 75 

3/8 " 9.500 58 

No.4 4 7-50 36 

No. 40 0-425 6 

No. 100 0,150 3 

No 200 0.075 3 

Cu 2 64 

Cc 0 30 

Unified Soll Classification (ASTM 0-2487) 
GP: Pooly Graded Gravel with Sand 

Deviations from ASTM None 

8) 

Spec 

100 

70-100, 

60-100 

35-80 

10-40 

0-10 

0-4 

0-4 

Sam ple ID: 

Sarn ple Des. 

Sarnptmg Date 

Sampled By: 

Date Received: 

ENVIROTECH 
J ;no N 111b ·,1w 1•1 I l.n1d , Cl~ - I co I 

-,(\ ( 1> L 1-1-e - eo I f. 1 , 0,80., ! ·l ~ -l HJ! 

Type A Drainage Gravel 

1,2112010 

L Ha~ 

1121120 ,0 

Soll Classification Chart 
60 

50 

a: 
:; 40 
QI 

-::, 

E 30 

~ 
~ 20 
a: 

10 

0 

0 20 40 60 80 100 
Liquid Limit {LL) 

Grain Size Analys is 

100 

90 
80 

~ 70 .. 
C: 

60 i.:: 
c 50 ., 
u 40 ;;; 

Cl. 30 

20 

10 

0 

100.000 10 000 I 000 0. 100 0 010 

Particle Siz1i tmm) 

Envir¥ech 

Da te 

Page 1 of 1 
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SOIL CLASSIFICATION (AS TM 0-2487) 

Client: 
Submittal : 

Wash.ington C'losure Hanford 
(l5-18K Drainage Gravel Lab Data 

Sample Information 
Contact Name: Charlie Skiba 

Project S013 213AOO 

Project Location : ERDF Cells 9 and 10 Const 

Sample ID 

Sample Des· 

Sampling Date: 

Tested By· L Hay✓M. For!ie, Date 8/1/2010 _ Sampled By: 

Reviewed By: J. Voss Date : 812/2010 Date Received 

Natural Moisture Content 
!Natural Moisture I NIA 

ENVIROTECH 
~•,O[l " I , ,i, Su.,..-1 I f t»d . C\I.. 7 !71) \ 
,;;c:o 2 ~-1 -u- uo I r.1, 1Sa111 .1. 1 :-- -• 1in .! 

DG-A- "1 0 
'Type A Draina_ge Gra,ge,I 

7126/2010 

L Hay 

712612010 

Constant Head Perm (ASTM D-2434) 
Soil Classification Chart 

60 
Permeabilty cm/sec Spec 

k,o = 2 2 1 .00E-02 cm/sec 50 

a: 
Atterberg Limits Test Res·ults (ASTM D-4318) 

-;40 
Cl 
'O 

Flow Index Non-Plastic Spec 

liquid Limit Non-Plastic 

Plastic Limit Non-Plastic 

Plasticity Index Non-Plastic 

Part!cle Size Anaylsis (ASTf:JI 0-422) 

200 Wash Sieve Analysis (ASTM 0-1140) . 

Sieve No Sieve Opening % Passing 

1 1 /2" 37.500 100 

1" 25.000 84 

3/4" 19.000 74 

5/8" 15.875 68 

3/8" 9,500 49 

No.4 4.750 29 

No. 40 0-425 7 

No. 100 0,150 4 

No. 200 0.075 3 

Cu 2 67 

Cc 0.38 

Unified Soil Classification (ASTM D-2487) 

GP: Pooly Graded Gravel with Sand 

Deviations from ASTM: None 

E 30 
.!:! 

~ 20 
a: 

10 

0 

-
Spec 

100 
70-100 

60-100 

ci 
35-80 C: 

u:: 
10-40 c:; 

0-10 ~ 
,:, 
a. 

0-4, 
o.,( 

Page 1 of 1 
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0 20 40 60 80 100 
Liquid Limit (LL) 

Gra in Size Analys is 

100 

90 
80 
70 
60 
50 
40 

30 
20 

10 

0 

100 .000 10 000 1 000 0 100 o a 10 

Part ic le Size (mm) 

Date 



SOIL CLAS Sf FICA TION (ASTM 0 -2437) ENVIROTECH 
Client: 
Submitta l: 

Washington Closure Hanford 
05-1 8K Dra inage Gra"el Lab Data 2,IHJ N I I :h Sin, •< I I n,rl. O t.. ; ; ;u I 

",1\012 l-l-tl780 I f.,~ •5801 !J7-4 l0c 

Sample Information 
Contact Name: Chat11eSk1ba , . ..,. Sample ID . DG-A-11 ---------------- ---'-------- ------ --,,,....,...,,..,--c-
Pro j e c I. S 01321 3AOO Sample Des: Type A Oraina,ge Gt a-rel 

Project Location: ERDF Ce s 9 Sampling Date. 7.126/20 10 

Tested By: l Hayr 8/112010 Sampled By Hay_ 

Natural Moisture Content 
I Natura l Moisture l NIA 

Constant Head Perm (ASTM D-2434) 60 
Permeabilty cm/sec Spec 

k~o = 3 0 1 .00E-02 cm/sec 50 

0.. 

Atterberg limits Test Results (ASTM D-4318) 
-;' 40 
11) 

"'O 

Flow Index Non-Plastic Spec 

L1qu1d L1m1t Non-Plastic 

Plastic Limit Non-Plastic 

Plasticity Index Non-Plastic 

Particle Size Anaylsis (ASTM D-422) 
200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Opening % Passing 

1 1 /2 " 37,500 100 
1 .• 25 000 89 

3/4" 19 000 78 

5/8 ., 15 875 72 

3/8 " 9 500 57 

No.4 4. 750 39 

No. 40 0 425 5 

No. 100 0 150 3 

No. 200 0 075 2 

Cu 2.99 

Cc 0 15 

Unified Soil Classification (ASTM D-2487) 

GP: Pooly Graded Gravel with Sand 

Deviations from ASTM. None 

.E 30 

.g 
~ 20 
i:i: 

10 

0 

Spec 

100 

70-100 , 

60-100 

~ 

C> 

35-80 C 
i.i: 

'10-40 c 
Cl 

0-,10 ~ 
Cl 
a. 

0-4 

0-4 

Page 1 of 1 
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Soi l C lassification Chart 

0 20 40 60 80 
Liquid Limit (LL) 

Grain Size Ana lysis 

100 

90 
80 
70 

60 
50 

40 

30 
20 
10 

0 

100 000 10 000 I 000 0 100 

Particle Size (mm) 

Date 

100 

0.01 0 



SOIL CLASSIFICATION (ASTM 0 -248:') 

Client: 
Submittal : 

Washington Closur,e Hanford 

I05-1 8K Drainage Gravel Lab Data 

Sample Information 
Contact Name. Ct:1arhe Skiba 

Project: S0l3213ACO 

Project Location. ERDF Cells Sand 10 Corns, 

Tested By: L Hay/M. Fort1e1 Date : 

Reviewed By· J . Voss 

Natural Moisture Content 
I Natural Moisture ! Ni A 

Date . 

Constant Head Perm (ASTM 0-2434) 
Permeabilty cm/sec Spec 

k'.?C = 3 0 1.00E-02 

81112010 

'Sf.Z/2010 

cm/sec 

Atterberg Limits Test Results (ASTM 0-4318) 

Flow Index Non-Plastic Spec 

liquid limtt Non-Plasttc 

Plast ic L1m1t Non-Plas11c 

Plasticity Index Non-Plasuc 

Particle Size Anaylsis (ASTM 0-422) 
200 Wash Sieve Analysis (ASTM 0-1140} 

Sieve No Sieve Opening % Passing 

1 1/2 " 37 500 100 

1 " 25.000 86 

3/4 " 19 000 73 
5/8 h ),5875 6 1 

3/8" 9.500 50 

No.4 4 750 33 

No. 40 0 425. 6 

No. 100 0150 3 

No. 200 0 075 3 

Cu 3 58 

Cc 0 23 

Unified Soil Classification (ASTM D-2487) 
GP: Pooly Graded Gravel with Sand 

Oev1at1ons trom ASTM. None 

Spec 

100 

70-100 

60-100 

.3~80 

10-40 

0-10 

~ 

0-4 

Sample 10 

Sample Des . 

Sampling Date. 

Sampled By 

Date Received . 

ENVIROTECH 
.: ·,1.111 .~ I Ir! , ~111 •••1 I I " " I, O , - 17/\ I 
li 8fl1 .!. q .3 -a u I r ii\ [ C'"1HO• ~ 1; . ..; W } 

OG-A-i1 2 

Type A Draina.9e Grav-el 

7/20/2010 

t-ilay 

7 /26/2010 ' ' , 
~ 

Soil Classification Chart 
60 

50 

0.. 
-;-rn 
Cl> 
'O 
.:: JO 
,,! 

°: 20 
a: 

10 

0 

0 20 40 60 80 100 
Liquid Limit (LL) 

Grain Size Analysis 

100 

90 
80 

<i 71) 
C 

60 u:: 
i: 50 .. 
u 40 <i 

c:. 30 

20 

10 

0 

JOO 000 10 QUO 1 000 0 100 0.0 10 

Particle Siw (mrn) 

En,#U I 
b/ l / / u 

Date 

Page 1 of 1 

H.1 Page 13 of22 



SOIL CLASSIFICATION (ASTM D-2487) 

Client: 
Submittal: 

Washington Closure Hanford 
05-1,SK Orainage Gravel Lab Data 

Sample lnforma.tion 
Contact Name Ch~~lie S"kiba 
Project. S013213AOO 

Project Location 'EIRDF Cells 9 and 10 Const 

Sample ID: 

Sample Des . 

Sampling Date. 

Tesled By: . Hay/M, Fortier Date: 811 3/2010 Sampled By: 

Reviewed By. J . Voss 

Natural Moisture Content 
I Natural Moisture I NIA 

Date: 

Const.ant Head Perm (ASTM .0-2434) 
Permeabilty cm/sec Spec 

kw = 5.4 I .00E-02 

Atterberg Limits Test Resu ts (ASTM 0-43 

Flow Index Non-Plastic Spec 

Liquid Limit Non-Plastic 

Plastic Limit Non-Plastic 

Plasticity Index Non-Plastic 

Particle Size Anaylsls (ASTM D-422) 

200 Wash Sieve Analysis {ASTM D-1f40) 

Sieve No Sieve Opening % Passing 

1 1 /2 " 37.500 100 

1 " 25.000 78 - . 

3/4 " 19.000 61 

5/8 " 15,875 52 

3/8" 9,500 32 

No.4 4.750 18 

No. 40 0.425 3 

No. 100 0.150 2 

No. 200 0.075 1 

-8116 /20 10 Date Received. 

cm/sec 

18) 

Spec 

100 

70-100 

60-100 

25-80 

10-40 

0-10 

0-4 

0-4 

60 

50 

= a. 
-;40 
a, 
-0 
..S 30 
u 

:(l 20 
a: 

10 

0 

0 

100 

90 

80 
70 

60 

50 

40 

30 

20 
10 

0 

20 

ENVIROTECH 
2'i0fl ,'l. I It!, 'i1 re,•1 I Enid, O K , lilll 
1,;1.10; , J+R78D I f.1 x 1:,801 '.!Ji-430, 

DG-A-13 

ifype A Dr.airna9e Grav~l 

8/3/2010 

L Hay 
8).3/2<ili 0 

40 60 80 100 
Liquid Limit (LL! 

Grain Size Analysis 

100 .DOD 10 000 I 000 0.100 0.01 0 

Cu 2 .24 

Cc 051 

Unified Soil Classification (ASTM 0-2487) 
GP: Pooly Graded Gravel with Sand 

Deviations from ASTM: None 

Partlcle Size (mm) 

Date 

Page 1 of 1 

H.1 Page 14 of22 



SOIL CLASSIFICATION {ASTM D-2487) 

Client: 
Su bmittal : 

Washin,gto-n Closure Hanford 
05-'18K Orain.1ge Gravel tab Oata 

Sample Information 
Contact Name: Charlie Skiba 

Project: S013213AO0 

Project Location . ERDF Ce Is 9 and 1 0 Const 

-'!i ..,. ~ t ,, 

Sample ID : 

Samp!e Des 

Sampling Date 

Tested By : L Hay/M. Fortier Date. 8/13'2010 Sampled By 

Reviewed By: J . Voss 

Natural Moisture Content 
!Natural Moisture I NIA 

Date·. 

Constant Head Penn {ASTM D-2434) 
Permeabilty cm/sec Spec 

k20 = 5.4 1.00E-02 

8/16/20i O Da te Received 

60 

cm/sec 50 
a.. 

Atterberg Limits Test Results (ASTM 0-4318) 
-;;' 40 
II) 

E 30 Flow Index Non-Plastic Spec 
.!:/ 

Liquid Limit Non-Plastic ui 20 
~ 

Plastic Limit Non-Plastic a.. 

Plasticity Index Non-Plastic 
10 

0 

ENVIROTECH 
: ·,00 N . I I lh S<rPt'I I En,d. 01-: 7 \701 
{ 1801 .: l-Hl7(10 I F "~ I ,IJO/ .: 1,- --UO~ 

DG- --1 4 

Type A Dra'ina_ge Gravel 

8/3/2010 

L.Hay 

813/2010 

Soil C lassification Chart 

Particle Size Anaylsis (ASTM D-422) 0 20 40 60 80 100 

200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Opening % Passing 

1 1/2 " 37.500 100 

1" 25.000 88 

3/4 " 19.000 75 

5/8" 15.875 66 

3/8 " 9.500 46 

No.4 4.750 26 

No. 40 0,425 4 

No. 100 0.'1 50 2 

No. 200 0.075 2 

Cu 2.52 

Cc 0.42 

Unified Soil Classification (ASTM 0-2487) 

GP: Pooly Graded Gravel with Sand 

Deviations from A STM: None 

Spec 

100 

70-100 

60-100 

'-., 
25-80 C 

G: 
10-40 c 

II) 

0-10 ~ 
II) 

Cl. 

0•4-

0-4 

Page 1 of 1 
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100 

90 

80 

70 

60 

50 
40 

30 

20 ' 
10 

0 

100 000 

Liquid Limit (LL ) 

Gra in Size Analys is 

10.000 1 000 0.100 

Partic le Size (mm) 

E0frotech 

61 1.,1 , 0 
Date 

0.010 



SOIL CLASSIFICATION (ASTM 0 -2487) 

Client: 
Submittal : 

Washington Closure !Hanford 
05•18K Dra ina,ge Gra vel Lab Data 

Sample Information 
Contact Name. Chanie S 1 a 

Project. 

ProIect Location: ERD'F Cells 9 a nd 10 Cons~ 

Sample ID: 

Sample Des 

Sampling Date . 

Tested By· Hay/M. Fort1e1 Date . 8117120'1 0 Sampled By· 

Reviewed By J. Voss Da te . 8118/2010 Date Received. 

Natura l Moisture Content 
J Natural Moisture I NIA 

ENVIROTECH 
! ~1ijr, , l Hh-.,tr£¥r I f n,d , O" ;1 ; n J 

if!O• : i ~-1l~50 I f , , ,'if\lJ• ~ ; · .i lflJ 

ype A Drainage Gravel 

819f2010 

L~ay 
8'912010 

Constant Head Perm (ASTM D-2434) 
So il Classificatio n Ch art 

60 
Permeab1lty cm/sec Spec 

k20 = 3.6 1.00E-02 cm/sec 50 
= a. 

Atterberg Limits Test Results (ASTM 0-4318} 
';;' 40 ., 
'O 

Flow Index Non-Plastic Spec 

Liquid Limit Non-Plastic 

Plastic Limit Non-Plastic 

Plasticity Index Non-Plastic 

Particle Size Anaylsis (ASTM D-422) 
200 Wash Sieve Analysis (ASTM 0-1140) 

s ,eve No Sieve Opening % Passing 

1 112" 37,500 100 

1 " -25,000 89 

3/4 " 19 000 76 

518 " 15,875 69 

3/8 " 9.500 46 

No.4 4.750 25 

No 40 0.425 4 

No. 100 0.150 2 

No. 200 0.075 2 

Cu 2 32 

Cc 0 45 

Unified Soil Classification (ASTM D-2487) 
GP: Pooly Graded Gravel with Sand 

Devia tions from ASTM: None 

.: 30 

.!:! 

:p o 
a: 

10 

0 

Spec 

100 

70- 100 

60-100 

ci 
25-80 C 

u: 
10-40 "i: 

<I 
u 

0-10 .; 
11. 

0-4 

0-4 

Page 1 of 1 

H.1 Page 16 of22 

0 20 40 60 80 100 
Liquid Limit (Llf 

Grain Size Analys is 

100 

90 

80 
i O 
60 
50 

40 

30 

20 
10 

0 

100.000 10 000 1.000 0. 100 0.010 
Particle Size (mm) 

Envir~tech 

Date 



SOIL CLASSIFICATION (ASTM 0 -2487) 

Client: 

Submittal : 
Washington Clos:u1e Hanford 
05 -18K Drainage Gr:aveJ Lab Data 

Sample Information 
Contact Name: Charffe Skiba 

S01321-SAOO 

Project Location . ERDF Cells 9 and 10 Const 

:::: ·1 .. 
,,t'•'lf-A 

Sample ID. 

Sample Des. 

Sampllng Date 

Tested By L Hay1M. Fortie, Date 8117/2n, Q Sampled By-

ENVIROTECH 
! ·,II!J N I Ith .. iret•t I t n,d. 0 \.. · 1· u 1 

~8f) 1 \_. .t\ ;"11() I ~,1' 1 ; /JI I , l • . . \ l()L 

OG-, -16 

Type A Drainage Gra11e1 

'8/9/2010 

Hay 
,. \.i.r...i ~• ~,t 

4 .... 6o;T.M,, 

Reviewed By J . Voss Date . 8/18/2(l1 CJl Date Received . 81972010 

Natural Moisture Content 
I Natural Moisture I NIA 

Constant Head Penn (ASTM D-2434) 
Permeabilty cm/sec Spec 

k,c = 5 4 1.00E-02 

Atterbem 1m1ts est esu L" . T R Its (ASTM 0-4318) 

Flow Index Non-Plastic Spec 

Liquid L1m1t Non-Pl2stJc 

Plashc Limit Non-Plas11c 

Plasticity Index Non -PlastJc 

Soil Classification Chart 
60 

cm/sec 50 
a: 
;40 
QI 
'C 
.!: 30 
-~ 
~ 20 
a: 

10 

0 

Particle Size Anaylsis (ASTM 0-422} 0 20 40 60 80 100 

200 Wash Sieve Analvsls (ASTM 0-1140) 
S1e11e No Sieve Open ing % Passing 

1 1/2 " 37.500 100 
1 .. • 25 000 85 

3/4 " 19.000 70 

518 " 15 875 61 

3/8 " 9_500 39 

No4 4.i50 21 

No. 40 0.425 4 

No. 100 0150 2 

No. 200 0.075 2 

Cu 2 21 

Cc 0.46 

Unified Soil Classification (ASTM 0-2487) 

GP: Pooly Graded Gravel with Sand 

Deviations from ASTM None 

Liquid Limit {Ll) 

Spec 

,oo Grain Size Analysis 

70-100 
100 

60-100 
!JO 

80 

~ 70 
25-80 C 60 i.: 

10-40 i: 50 .. 
0-10 

u 40 ~ 

0-4 
Q. 30 

20 
0-4 10 

0 

100 000 10 000 I 000 0 100 0 0 10 

Particle- Size (mm) 

Date 

Page 1 of 1 

H.1 Page 17 of 22 



SOIL CLASSIFICATION (AS TM D-2487) 

Client: 
Submitta l: 

W.ishington Closure Hanford 
0S-'18K L>raina.9e Gravel Lab Data 

Sample Information 
Contact Name. Char,iie Skiba 

Project SD'132l3A00 

Project Location. E.ROF Ce Is .9 and 1 O Ccmst 

Sample ID 

Sample Des 

Sampling Date 

Tested By L ay/M. Fortie1 Date 8?17/2010 Sampled By 

Reviewed By'. J . Voss Date 8/1 8/2:01 0 Date Received . 

Natural Moisture Contant 
I Natural Moisture I NIA 

ENVIROTECH 
,",fl(J i'. I ! ih :,1rH•I I f n,cl . L i-. " .FIJ I 
, ;61), ~ 1-1-8 " llO I I·,,. ~!101 c I - .. IO..! 

OG-A~1i' 

8/1012010 

L. 'Hay 
8/1012010 

.•. , 
'-· 

Constant Head Perm (ASTM 0-2434 
Soil Classification Chart 

Permeabilly cm/sec Spec 
k o = 7.8 1 00E -02 cm/sec 

Atterberg Limits Test Results (ASTM 0-4318) 
Flow Index Non-Plastic Spec 

Liquid Limit Non-Plastic 

PlaSIIC Limit Non-Plastic 

Plasticity Index Non-Plastic 

Particle Size Anaylsis (ASTM 0-422) 

200 Was hS ( ieve Analysis ASTM 0-1140) 
Sieve No Sieve Opening % Passing Spec 

1 1 /2 " 37,500 100 100 
1 .. 25.000 ~- .• ".i..ii ' .• _ 70-100 

3/4 " 19.000 
-·- ~ _.,_. 

.. ,~"l (><.';.i 60-100 

5/8 II ,s 875 41 

3/8" 9 500 25 25-80 

No.4 4~750 13 10·40 

No. 40 0 425 3 0-10 

No 100 01 50 2 0-4 

No. 200 0,075 1 0-4 

60 

50 

1i:: 
';; 40 
Ql 
-0 
.S 30 
-~ 
~ 20 
a: 

10 

0 

0 

100 

90 

80 

70 
60 
50 
40 
30 

20 

10 

0 

20 40 60 80 
Liquid Limit (LL) 

Grain Size Analysis 

I 00.000 IO 000 I 000 0 100 

Cu 1 94 

Cc D 46 

Unified Soll Classification (ASTM D-2487) 

GP: Pooly Graded Gravel with Sand 

Dev1at1ons from ASTM : None 

Comments: Sample handling or technician error apprears to have occu rred 
during testing of this sample CQA shall resample and retest 

Page 1 of 1 
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Partic le Size (mm) 

Date 

100 

0 010 

h8926595
Sticky Note

h8926595
Sticky Note
65
47




SOIL CLASSI FICATION (ASTM 0 -2487) 

Client : 
Submitta l : 

Washington Clos.ure Hanford 

05-18K 'Drainage -Gravel Lab Data 

Sample Information 
Contact Name: Charlie Skiba 

Project: S01J2 J A00 

Project Location : ERDf Oells 9,md 10 Gonst 

Sample ID. 

Sample Des: 

Sampling Date : 

Tested By: L Hay/M. Fortie1 Date: 10/4/2010 Sampled By: 

Reviewed By· J . Voss Date: 10/5/20, 0 Date Received 

Natural Moisture Content 
I Natural Moisture ! NIA 

ENVIROTECH 
l",(10 N . 1 I 1lr ~l n•~I I l nicl, CJ ~ • I " ll I 
1'il.l1Jr 21-H l."llll I F.i., 1", el)1./. l i -4 102 

DG-A-1 7A 

Type A Draina_ge Gravel 

8/23/2010 
.. , • "'""V'J-

~✓- ..... l 

J. Voss 
:J. ::,,.n; ;-~-.,, :'f ".,.~ .. 

... "' ~~ ... _.,._.-;., N • 

8/23/2010 

Constant Head Perm (ASTM 0-2434) 
Soil Class ificati on Chart 

Permeabilty cm/sec Spec 
k~o = 4 6 I00E-02 cm/sec 

Atterberg Limits Test Results (ASTM D-4318) 

Flow Index Non-Plastic Spec 

Liquid Limit Non-Plastic 

Plastic Lim it Non-Plastic 

Plasticity Index Non-Plastic 

Particle Size Anaylsis (ASTM 0-422) 
200 W h S A I • {ASTM D 11 0) as ieve na1ys1S . 4 

Sieve No Sieve Opening % Passing 

1 1 /2 " 37.500 100 , " 25.000 93 

3/4" 19.000 84 

5/8 " 15.875 72 

3/8 " ,9.500 62 

No.4 4 750 

No. 40 0 425 7 

No. 100 0.150 3 

No. 200 0,075 2 

Cu 11 34 

Cc I 49 

Unified Soil Classification (ASTM D-2487) 

GW: Well Graded Gravel w ith Sand 

Spec 

100 

70-100 

60-100 

25-80 

10-40 

0-10 

0-4 

0-4 

.wCH app,a,al ol maleri~Ce/1 Consln,cJ;on 

-Z_:__ ~/ ,' 10),. l✓D 
WCH Project Engineer ' 

60 

50 
0:: 
-; 40 
Ill 

"C 
.:: 30 
.!:: 
;;; 20 
~ 
CL 

10 

0 

.; 
C 

u:: 
~ 
<.) 

.; 
a. 

Page 1 of 1 
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0 20 40 60 80 100 
liq uid Lim it (LL ) 

Gra in Size Analys is 

100 

so 
80 

70 

60 
50 

40 

30 

20 

10 

0 

100 000 10 000 1.000 0.100 0.010 

Pa rti cle Size (mm) 

/,J / t( { '-

Date 



SOIL CLASSIFICATION (ASTM 0 -24 87) 

Client: 
Subm itta l: 

Washington Closure Hanford 
05-18K Drainage Gravel Lab Data 

Sample Information 
Contact Name· CMrlle Skiba 

Project : S0'1321JAO0 

Project Location. ERDF Cels 9and'10Cons't 

Sample ID: 

Sample Des . 

Sampling Date 

Tested By L. HayfM. Fortie1 Date . 8/1 712010 Sampled By: 

Reviewed By. J Voss Date. 8/1812010 Date Received 

Natural. Moisture Content 
!Natural Moisture j NIA 

Constant Head Perm (ASTM D-2434) 60 
Permeabilty cm/sec Spec 

k20 = 4 5 1 .00E-02 cm/sec 50 

a. 

Atterberg Limits Test Results (ASTM 0-4318) 
-;:; 40 
~ 

"O 

Flow Index Non-Plastic Spec .:: 30 
-~ 

Liquid Limit Non-Plastic ~ 20 
Plastic L1m11 Non-Plastic a:: 
Plasticity Index Non-Plastic 

10 

0 

ENVIROT ECH 
..'';OU ,' ! l l1h >1n_., ,i l [nid, .... ,h.. · 3;-0 1 

;11u :s.; e -Bo 1 r-,t, s afJ, : 1; -.UM 

Type A Drainage Gravel 

a11,r2010 

R. swenson 

8711/2010 

Soi l Class ification Chart 

Particle Size A_naylsis (ASTM 0-422) 0 20 40 60 80 100 

200 Wash Sieve Analysis (ASTM.D-1140) 

Sieve No Sieve Opening % Passing 

1 112 " .J7a500 100 

1 " 25 .000 86 
3/4 ,, 19.000 73 

5/8" 15.875 65 

3/8" 9.500 45 

No.4 4 750 27 

No. 40 0.425 4 

No 100 0.150' 2 

No. 200 0.075 2 

Cu 2.69 

Cc 0.40 

Un ified Soil Classification (ASTM 0 -2487) 

GP: Pooly Graded Gravel with Sand 

Deviations from .A.STM· None 

Liquid Limit (LL ) 

Spec 

100 
Grain Size Analysis 

70-100 
100 

90 
60-100 

80 

.:; 70 

25-80 C 60 u:: 
10-40 c 50 

"' 
0- 10 

u 40 .:; 

0-4 
a. 30 

20 
0-4 I Q 

0 

100 000 10.000 1 000 o ·100 0 010 

Particle Size (mm) 

C' , c//1/C.J 
Date 

Page 1 of 1 
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SOIL CLASSIFICATION (ASTM D-2487) 

Client: 
Submittal ; 

Washington Closure Hanford 
05-1BK Drainage Grav.el Lab Dau 

Sample Information 
Contact Name: Chanie Skiba 

Project: S01321'3A00 

Project Location: ERDF Cells 9 and O Const 

Sample ID· 

Sample Des·. 

Sampling Date. 

Tested By: L Hay/M. Fort1e1 Date 8/18/2010 . Sampled By: 

Reviewed By· J. oss Date 811 912.(J-10 Date Received . 

Natural Moisture Content 
!Natural Moisture I NIA 

ENVIROTECH 
! :;t)O , ... I !l n \ 1rt•f'! I En id , CH, .. , 1-1, 1 

•'i ilO .! 1-H\780 I r.1,1 ',111)1 1 1 ° . 10.: 

OG-A-19 

iype A Drainage Gravel 

a11112orn 
R Swenson 

81121.2010 

' , ., __ 

,:-· - ,, 

Constant Head Perm (ASTM D-2434) 
Soil Classification Chart 

60 
Permeabilty cm/sec Spec 

k~0 = 4 1 1.00E-02 cm/sec 50 

a: 
Atterberg Limits Test Results (ASTM 04318) 

-; 40 
(I) 

-0 

Flow Index Non-Plastic Spec 

Liquid Limit Non-Plastic 

Plastic L,mit Non-Plastic 

P!ashcity Index Non-Plaslic 

Particle Size Anaylsis (ASTM 0-422) 
S 4 ) 200 Wash Sieve Analysis {A TM D-11 0 

Sieve No Sieve Opening % Passing 

1 1/2 " 37.500 100 

1 " 25 000 83 

3/4 ,, 19.000 69 

5/8 " 15 875 63 

3/8 " 9 500 49 

No.4 4 750 32 

No. 40 0,425 5 

No. 100 0 150 2 

No. 200 O.Q75 2 

Cu 3.28 

Cc 0 27 

Unified Soil Classification (ASTM D-2487) 

GP: Pooly Graded Gravel with Sand 

Deviat ions from AST M None 

.:: 30 

.l:! 
ij 20 
ti: 

10 

0 

Spec 

100 

70-100 

601 100 

.; 
25-80 C: 

u: 
10-40 i: .. 

u 
0-10 s 

a. 
0:-4 

0-4 

Page 1 of 1 
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o 20 40 60 80 100 
Liquid Limit {LL) 

Grain Size Analysis 

100 

90 

80 

70 

60 

50 

40 

30 

20 
10 

0 

!00 000 10 000 1. 000 0 100 0 0 10 

Particle Size (mm) 

Date 



SOIL CLASSIFICATION (ASTM 0 -2487 ) 

Client: 
Submitta l: 

W'-isbington Closure Hanfor,d 
0S-18K Or-ainage Gr,avel l:ab :Oata 

Sample Information 
Contact Name Char'he S'k1ba 

Project SO 321-3.'.D.CG 

Project Location : ERDF Cells 9 and 10 Cons't 

Tested By L. HaV}M. Fortie1 Dale .8/23/2010 

Sample 10 . 

Sample Des 

Sampling Date: 

Sampled By· 

ENVIR• TECH 
! ~Dl)N ll ih l f t •;• r I [mn, O t-. n ,Oi 

·,RO ~ l-1 -~7ll0 I f,1< l~ /101 ~J i-.1 JO.? 

DG-A-20 

Type A Drainage Gravel 

8/17/2010 

R -Swenson 

Reviewed By: J Voss Date 8/2412'010 Date Received '8/17l20iO 

Natural Moisture Content 
I Natural Moisture j NIA 

Constant Head Penn (ASTM 0-2434) 60 
Soil Classification Chart 

Permeabilty cm/sec Spec 
k:o = 5 B 1 00E-02 crn/sec 50 

0: 

AttarberQ Limits Test Results (ASTM 0-431 8) 
-; 40 ., 
-0 

Flow Index Non-Plastic Spec .S 30 
.!:! 

Liquid Limit Non-Plastic .; .,o 
~4 

Plastic Limit Non-Plastic a.. 

Plast1c1ty Index Non-Plastic 
10 

0 

Particle Size Anaylsls (ASTM 0-422) 0 20 40 60 80 100 

( STMD 200 Wash Sieve Analysis A -1140 
Sieve No 

1 1/2" 

1 " 

3/4" 

5/8" 

3/8 " 

No4 
No, 40 

No. 100 

No. 200 

Cu 

Cc 

Sieve Opening 

37,500 

25.000 

19.000 

15.875 

9500 

4 750 

0.425 

0 150 

0075 

,: -- 7 
~ o , 

0.38 

% Passing 

100 

76 

:~ 
37 

28 

17 

3 

2 

I 

Unified Soil Classification (ASTM D-2487) 
GP: Pooly Graded Gravel with Sand 

Spec 

100 
70~100 

60-100 

25-80 

10-40 

0-10 

0-4 

0-4 

WCH approv~/ of ma,erial lo,;;;:; Cell Cons/,u~Uon 

::z_ J~~ .. / . 1/[c, 
WCH Project Engineer ' 

~ 

~ 
u: 
i: .. 
~ .. 
a. 

Page 1 of 1 
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Liquid Limit (LL) 

Grain Size Analysis 

1D0 

90 
80 
70 

60 
50 

40 
30 
20 
10 

0 

I 00 000 10.000 LOOO 0.100 001 0 

Particle Size (mm) 

j/1/16 
Date 

h8926595
Sticky Note
56




FINAL REPORT 

CONSTRUCTION QUALITY AsSURANCE (CQA) 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ERDF) 

SUPER CELLS 9 & 10 

SUBCONTRACT S013213AOO 
01 0.032-00-ROB 

H.2 

CONSTRUCTION TYPE B DRAINAGE GRAVEL 

ENVIROT E CH 2500 North Eleventh Street • PO Box 6029 • Enid, Oklahoma 73702 • (580) 234-8780 • Fax (5801237-4302 
Et lGll l f"fk'II~ • ; \ r-.r1l' l '1fllflt!f, HI 

H 



SOIL CLASSIFICATION (ASTM 0- 2487) 

Client: 
Submittal: 

Washington Closure Hanford 
05-18K Drainage Grave l Lab Data 

Sample Information 
Contact Name: Char ie .Skiba .., , 

Project: S013213A00 

Project Location: ERDF Cells 9 and 10 Cons· 

Tested By: l. Hay/M. Fortier Date: 81112010 

Reviewed By: J. Voss Date: 812120'10 

Natural Moisture Content 
!Natural Moisture I NIA 

Constant Head Perm (ASTM D-2434) 
Permeabilty cm/sec Spec 

k:o = 9 5 1 00E-02 cm/sec 

Atterberg limits Test Results (ASTM D-4318) 

Flow Index Non-Plastic Spec 

Liquid Limit Non-Plastic 

Plastic Limit Non-Plastic 

Plasticity Index Non-Plastic 

Particl~ Size ArJaylsis (A~T~ D-422) 
200 Wash Sieve Analysis (ASTM D-1140) . 

Sieve No Sieve Opening % Passing 

1 " 25.000 100 

3/4 " 19 000 86 

3/8" 9.500 33 

No.4 4] 50 3 

No. 40 OA25 1 

No. 200 0.075 1 

Cu 1.59 

Cc 0.63 

Unified Soil Classification (ASTM 0-2487) 
GP: Pooly Graded Gravel with Sand 

Deviations from ASTM : None 

Spec 

100 

80-100 

0-40 

0-4 

0-2 

Sample ID. 

Sample Des. 

Sampling Date. 

Sampled By 
Date Received : 

ENVIROTECH 
2,;nu N I l !h S1ree1 I fnic1. Of.. ,- r~IJI 
; ;au1 2 l-l-878U I F,I\ , 'iHUI 2.17--1 ;0 2 

DG-8-01 

Type B Drainage Gravel 

7 715/201'0 

LI-lay 

7IJ15/2010 •~-,.- ,ft"'f' T: ---
:;..i,.."'"IIWJt,: 

Soil C lassificatio n Chart 
60 

50 
Cl. 
-;;'40 
4> 
-0 
.:: 30 
.!:! 
.; ?0 ~-
Cl. 

10 

0 

0 20 40 60 80 100 
Liquid Limit (LL) 

Grain Size Analys is 

100 

90 

80 
~ 70 
CJ 
C: 60 ;:;: 
i: 50 
"' u 40 .; 

C. 30 

20 

10 

0 

100 000 10.000 1.000 0.100 0.01 0 

Parti cle Size (mm) 

Date 

Page 1 of 1 

H.2 Page 1 of 3 



SOIL CLASSIFICATION (ASTM D-2487) ENVIROTECH 
Client: 
Submittal : 

Washrn,gt,on Closure Hanford 
05-'18K Ora oa.9~ Gravl!I Lab Data 

Sample lnfo.rmation 
Contact Name. Charlie Skiba 

Pro ject: S01:3213A00 

Project Location : ERDF Cells 9 and io Const. 

Tested By: L Hay/M. Fortie, Date: 811/2010 

Reviewed By: Voss Date 8!2120i0 

Natural Moisture Content 
I Natu ra l Moisture I NIA 

Constant Head Perm (ASTM 0-2434) 
Permeabilty cm/sec Spec 

k20 = 11 .8 1.00E-02 cm/sec 

Atterberg Limits Test Results (ASTM 0-4318) 

Flow Index Non-Plastic Spec 

Liquid Limit Non-Plastic 

Plastic Limit Non-Plastic 

Plasticity Index Non-Plastic 

Particle Size An~ylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM D•U40) 
Sieve No Sieve Opening % Passing 

1 " 25,000 100 
3/4 ,, 19.000 87 

3/8 " 9 500 38 

No.4 4.750 4 

No. 40 0.425 1 

No. 200 0.075 0 

Cu 1 64 

Cc 0 61 

Unified Soil Classification (ASTM D-2487) 

GP: Pooly Graded Gravel with Sand 

Deviations from ASTM : None 

Spec 

100 

so~100 

0-40 
0-4 

0-2 

, ', 110 N I I 111 S111e,•1 I l111cl OK 7 l ~O I 
• 'iUU• : 1-l -lFllO I F,1\ 1 'i tlOI ! 17--1101 

Sample ID DG- 8-02 

Sample Des. Type 8 Drainage.Gravel 

Sampling Date 7111 6r.2010 

Sampled By: L. Hay 

Date Received : 7/16/2010 

60 

50 
a.. 
";40 
QI 
-0 
E 30 
.!:! 
"' 20 
~ 
a.. 

10 

0 

0 

100 

90 
80 

70 

60 

50 

40 

30 

20 

10 

0 

Soil Classification Chart 

20 40 60 80 
Liqu id Limit (LL) 

Grain Size Analysis 

100.000 10 000 1. 000 0.100 

Particle Size (mm) 

----- Part:dl! S1 .: i:: An a yl!I IS !AS ft,.., 0-422 ) 

IJI Z/ / u 
Date 

100 

0.010 

Page 1 of 1 
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SOIL CLASSIFICATION {AS TM 0-248 7) 

Clie nt : 

Submittal: 
W~sh1ngton Cl osure Ha·nford 
OS-1 8K Drainage Grave l Lab Data 

Sample Information 
Contact Nam e : Cha reS1<1ba 

Project. S01 321SA00 

Project Location : ERDf Cells 9 and 10 Const 

Tested By: • Haf/M. Fortier Date: 8/1 l20'ff 0 

Reviewed By: J. Voss Date: ,8/2/2D1IO 

Natural Moisture Content 
I Natural Moisture I N/A 

Constant Head Penn (ASTM D-2434) 
Permeabilty cm/sec Spec 

k:10 = 10.5 1.00E-02 cm/sec 

Atterberg Limits Test Results (ASTM 0-4318) 

Flow Index Non-Plastic Spec 

Liquid Limit Non-Plasttc 

Plastic Limit Non-Plastic 

Plasticity Index Non-Plasl ic 

Sample ID: 

Sam ple Des: 

Sampling Date . 

Sampled By: 

Date Received : 

60 

50 
0. 
';; 40 
ii> 
-0 
E 30 
,!::? 
1n 20 
.!!! 
a. 

10 -

0 

ENVIROTECH 
: ,;nn " · 11 111 srn~-, 1 f nirl . o ~ n ~n 1 
: ;an, 1 i-i -11 ~110 1 F ,L, , ;sn, ~ 1 ~--uo1 

OG-8-03 

l. Hay 

7120/2010 

Particle Size Anaylsls (ASTM 0-422) 0 20 40 60 80 100 

200 W h s· A I • (ASTM D 1140) as ,eve na1ys15 -
Sieve No Sieve Opening % Passing 

1 " 25.000 100 

3/4 " 19.000 83 

3/8 " 9,500 35 -

No.4 4,750 3 

No. 40 0,425 1 

No. 200 0.075 1 

Cu 1 65 

Cc 0.61 

Unified Soil Classification (ASTM D-2487) 

GP: Pooly Graded Gravel with Sand 

Deviations from ASTM: None 

Liquid Limit (LL) 

Spec 

1 00 
Grain Size Analysis 

80-100 100 

90 
0-40 

80 
0-4 .:; 70 

C: 
60 u: 

0-2 l c 50 
ii> 
u 40 .:; 
ll. 30 

20 

10 

o 
100.000 10.000 1 000 0. 100 0 .01 0 

Particl e Size (mm) 

Date 

Page 1 of 1 
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FINAL REPORT 

CONSTRUCTION QUALITY AsSURANCE (CQA) 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ER0F) 

SUPER CELLS 9 & 10 

SUBCONTRACT S013213AOO 
010.032-00-ROB 

H.3 

CONSTRUCTION TYPE C DRAINAGE GRAVEL 

ENVIROTECH 2500 North Eleventh Street • PO Box 6029 • Enid, Oklahoma 73 702 • (580) 234-8780 • Fax (580) 237-4302 
H 

frl ·I ltERIN1, ~ ro l ', IJlrtrlG n•11 . 



SOIL CLASSIFICATION (ASTM 0 -2487) 

Client: Washington Closure Hanford ,:· , 

Submittal : 05-18K Dra)nage Gravel Lab Data 

Sample Information 

Contact Name. 

Project. S013213A00 

Sample ID 

Sample Des 

ENVIROT ECH 
2;0 l N 1 lrh SitL'<·l I En ,d , Q t,. -!70 1 

~BP, 2 1-1--s-8n 1 ~-" ;so, 2 1, .4102 

DG-C-0 1 

WSDOT Base Course 

Project Location· EBDF Cells 9 and 1 Const Sarnphng Date. 5/ 19/2010 

Tested By: M F Or1Je Date 5t20l20JO arnpled By. D Sterly 

-Reviewed By: J Voss Date 5/24i20'1 0 Date Received. 5/19/2010 

Natural Moisture Content 

!Natural Moisture j NI;. 
Soil Classification Chart 

60 

Atterberg Limits Test Results (ASTM 0-4318) 50 
a: 

Flow Index Non-Plastic Spec 

Lrqurd Lrmit Non -Plastic 

Plastic L1m1t Non-Pia sue 

Plasrrcity Index Non-Plastic 

Particle Size Anaylsis (ASTM D-422) 
200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Opening % Passing 

l 1/2 .. 3',. 500 1000 
1 .. 2S-000 94 6 

3/4 " 19 000 77 6 

518" 15 875 67.3 
1/2 ., 12 500 55.6 

3/8" 9 500 48 0 

No.4 4 750 33.2 

No. 10 2 000 236 

No. 40 0 425 12 

No. 100 0 150 6 

No. 200 0 0 7'5 4 

Cu 11 02 

Cc 0 85 

Unified Soil Classification (ASTM D-2487) 
GP: Pooly Graded Gravel with Sand 

Det11at1ons from ASTM None 

Spec 

'100 

80-100 

50-80 

'25-45 

3-18 

;; .io 
qi 
-0 
E 30 
-~ 
_; 20 
Cl. 

10 

0 

0 

100 0 

90 0 

80 0 

.; 70 0 

~ 60.0 

c: 50 0 
Cl 
u 
:;; 
a.. 

40 0 

30 0 

20 0 

100 • 

00 

20 40 60 80 
Liqu id Limit (LL) 

Grain Size Analysis 

0~7 5 100 000 10 000 1 000 0 100 

Particle Size (mm) 

Date 

Page 1 of 2 
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100 

0 010 



Modified Proctor ASTM 01ss7 and D4718l 

Submittal 5-18K DG-C-01 Proctor 

Sample Information 

Contact Name Char Ie Skiba 

PrDJECt SO 13213A00 

Project Location. EHDF Cell 9-10 

ENVIROTECH 
.:,1)1 1 , l llh~<r,-,., I cr,d O ·ro , 
. ;R\" ~ \-1 H 'f11 \ I I .I '< '· ~80: 2 .I - -l .i02 

Sample 10 DG'-C-01 

Sample Des Base Course 

Sampling Date. 5/2~2010 

Tested By 01SI Date 6/ f2IJ1G Sampled By J Voss 

Reviewed By J Voss Date. 6}912010 Date Received. 5/25/2010 

Comments Method C (AST D4718' 

DENSITY DATA (lbs) 

Mold + Wet So,! 2s: ;200 '25 5500 

Mold Wt !4 4iOo J4 4200 

Wet Soil 10 90 11 13 

lbs/cu ft (wet) 145 3 148 4 

lbs/cu ft (dry \ 137 l 138 5 

MOISTURE DATA (grams) 

Tin No 

Wet Soil + T,n 411 2-50 3912 40 

Dry Soil • Tin 'J.818 80. 3654 50 

Tin Wt a oo 000 

Ory S011 3878 80 3654 50 

% Moisture 60% 7 , ~~ 

% Saturation 7 0% 88 4% 

MAXIMUM DRY DENSITY (PCF) 
139.0 

Corrected 

150 

u. 145 
u 
a. 
>, -~ 
~ 140 
Cl) 

a 
c:-

C) 135 

142.7 

l.A.V. Gs= 2.75 

Report No i:: .1 8--81 

2.5 4"300 '2_.1 8'300 

14 4200 14 42,00 

l 1 QI 10 4 ·1 

146 8 138 8 

1.36 5 134 2 

5019 00 4 15 7,0 

472400 4560 ad 
0-00 0 00 

4 724 00 4560 00 

75% 34% 

86 7¾ 36 1% 

OPTIMUM MOISTURE CONTENT (%) 
6.8% 
5.7¾ 

130 -

3% 4% 5o/o 6% 7% 8'% 9% 10% 11 % 12% 13% I 

/ Moisture Content (%) 

62 I 91/ 6 
Date 

Page 1 of 1 
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Constant Head Permeabil ity Test 
ASTM O 2434 (10-in Permeameter) 

Client: 

Submittal: 

Washington Closure-Ha11Jord 

05-1 SK Drainage Gravel Perm 

Sampl Information 

Contact Name 

Proiect 

ProIect Locahon 

Tested By 

Reviewed By 

Test Conditions 
Temp (deg C) 

Sample Data 
Run Number 

Diameter of S01I 
Specimen D (cm) 

Length of S01I 
Specimen , L (Cm) 

Area of Specimen A 
(cm"-2) 

Aparatus Data 
Diameter of Stand 

Pipe, Op (cm) 

Area of Stand Pipe 
Ap (cm"2) 

Head Difference 
1n11tal. ho (cm ) 

Head Difference final. 
hf (cm) 

Readln 

Waler Colum11 
Height. ln1t1al (cm) 

Water Column 
Height, Final (cm ) 

Time Elapsed. (sec) 

20 4 

1 

25 00 

30 48 

491 07 

25 00 

470 79 

9 

2 

Coefficient of Permiabilllty, K 

k (cm/sec)= 3 032E+OO 

k10 (cm /s ec)= 3 006E+00 

h/1 = 0 15 

2 

roo 

30 48 

49 1 07 

25 00 

470 79 

2 360E+00 

2 339E+00 

0 21 

Ave. k 20 (cmlsec} = 

R, 

3 

25 00 

30 48 

491 07 

25 00 

4 i0 r9 

1 995E+00 

1 978E+00 

0 28 

2.441E+O0 

Page 1 of 1 
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ENVIROTECH 

Sample ID DG G 01 

Sample Oesc 1, SOOT Base Course 

Sampling Date 5,25.'2010 

Sampled By J I oss 

Dale Received 

0 99 

4 5 

Date 



SOIL CLASSIFICATION (ASTM 0 -2487) 

Client: 
Submittal : 

Washington Closure Hanford 
05-18K Dra1nage Gravel Lab Data 

Sample Information 
Contact Name Charlie S rba 

Project 

Pro1ect Location . ERDf Cells 9 and 10 Cons! 

Sample ID 

Sample Des 

Sampling Date. 

ENVIROTECH 
.: ;l'U ' I : 11 , 511 , •P I I [ 111CI. o -. -J70 I 
,ao ~ 1 • 11 ·ao , f,,, , , 110, 21i -uo2 

OG-C. 

Type C Drainage Gravel 

7/29/2010 

Tes ted By. L Hay/M Fort,e1 Date. 8113/2010 Sampled By L Hay 

Reviewed By: J . Voss Date : 8/16 01 0 Date Received 7129/2010 

Natural Moisture Content 
!Natural Moisture j NIA 
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SOIL CLASSIFICATION (ASTM D-2487,1 

Client: 
Submittal : 

Washington Closure ~anford 
05-18K Drainage Gravel Lab Da ta 

Sample Information 
Contact Name. Charlte Skiba 

Project: SO IJ21'3AOO 

Project Locauon. ERDF Cells 9 ana 0 Cuns1 

Sample ID 

Sample Des 

Sampling Date. 

Tested By. L Hay/M f ortier Date 8{2..3/2010 Sampled By 

Reviewed By: J. Voss Date 8/2372010 Date Received· 

Natural Moisture Content 
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GEOPHYSICAL SITE INVESTIGATION REPORTS 

Ground Penetrating Radar (GPR) surveys of the haul roads across the floors of Cell 9 and 

Cell 10. Surveys performed by Mark Villa for WCH between August 24th
, 2010 and 

November 5t\ 20 l 0. 

Signature Date 

EPA: 

DOE: 
I 

WCH: 
I I 
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GEOPHYSICAL SITE INVESTIGATION SUMMARY 

Site: ERDF Project No: Date: 08/25/10 

Project/Contact: Jack Howard 

Location: Cells 9 & 10 

Objectives: Detect and delineate depth variations in the cell liner 

Summary of Results 

The scope of the geophysical investigation was to detect depth variations in the cell liner on haul roads at 
the bottom of the cell. The picture below is of GPR data collected in August 2008 depicting a series of 
depth variations in a cell liner. 

- •·- . - . -
' .... -. : .: .... 

No measurable depth variations were noted in GPR survey conducted 08/25/2010. Minor undulations in 
the data were consistent with the surface of the survey area. Pictured below is GPR data from the 2010 
survey. The left half of the frame are the GPR tracks, with GPS navigation, perpendicular to the haul 
roads. The right half of the frame is a typical GPR record . The record length was 30 nanoseconds (depth 
of approximately 5.5 feet) and the liner is at approximately 10 nanoseconds. 

GPR data coverage extents are described in Figure 1. 

Contact Information 
Name: Kevin Bergstrom/Mark Villa Company Washington Closure Hanford 

Phone: 
-,-,~.,...,,----,c-,c---c--=--:-cc--:--:-::-::-=-,--=-c-=--:c-=-=--=--- --

( 509)378-0942 / ( 509)222-0933 E-Mail kabergst@wch-rcc.com/mjvilla@wch-
rcc.com 
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Site: I ERDF I Project No: I I Date: I 08/25/10 

Project/Contact: I Jack Howard 

Site Description 

Cultural Resource I N/A, site is disturbed by construction and/or operation of Hanford facilities 
Setting: 
Terrain: Flat 

Vegetation none 

Soil gravel 

Hydro properties: I Dry 
Depth of investigation I 5.5 feet 

Equipment 
Type/Model: Ground Penetrating Radar (GPR): Geophysical Survey Systems, Inc., (GSSI) SIR3000; 

270 MHz antenna with SOR Data Bridge 

Data Format: Electronic C8:l Hardcopy C8J 

Data Collection/Processing Parameters 

Navigation Control Parameters: Trimble Ag132 DGPS: Differential Global Positioning System 
(Sub-meter accuracy), 5Hz NMEA output 

Data Collection Parameters: GPR: 30 nanosecond window with wheel encoder (40 scans/meter) 
Filters (LP75MHz/HP700MHz), gain set to local conditions 

Data Processing Parameters: Radar data processed in Radan V6.6 I3D by GSSI 
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Legend 

Data cowrage extent 

t 
Queetions: Contact Tom 
Mitchell (372~90), Kevin 
Bergstrom (372-9208) PRIOR 
to excavating in this area. 

GPR Data Coverage 
Cell 9 & 10 

ERDF 
Hanford, Washington 



GEOPHYSICAL SITE INVESTIGATION SUMMARY 

Site: ERDF Project No: Date: 09/24/10 

Project/Contact: Jack Howard 

Location: Cells 9 & 10 

Objectives: Detect and delineate depth variations in the cell liner 

Summary of Results 

The scope of the geophysical investigation was to detect depth variations in the cell liner on haul roads at 
the bottom of the cell. The picture below is of GPR data collected in August 2008 depicting a series of 
depth variations in a cell liner. 

No measurable depth variations were noted in GPR surveys conducted 09/24/2010 09/27/10. Minor 
undulations in the data were consistent with the surface of the survey area. Pictured below is GPR data 
from the 09/24/10 and 09/27/10 surveys. The left half of the frame are the GPR tracks, with GPS 
navigation, perpendicular to the haul roads. The right half of the frame is a typical GPR record. The liner 
is at approximately 10 nanoseconds. 

·J 

~ 
;: .. ;;.;,.,.,.., ........... .. 

GPR data coverage extents are described in Figure 1. 

I Page 5 of 12 



Site: I ERDF I Project No: I I Date: I 09/24/10 

Project/Contact: I Jack Howard 

Contact Information 
Name: Mark Villa Company Washington Closure Hanford 

Phone: 509)222-0933 E-Mail kabergst@wch-rcc.com/mjvill a@wch-
rec.com 

Site Description 
Cultural Resource I N/A, site is disturbed by construction and/or operation of Hanford facilities 
Setting: 
Terrain: Flat 

Vegetation none 

Soil gravel 
Hydro properties: I Dry 
Depth of investigation I 5.5 feet 

Equipment 
Type/Model: Ground Penetrating Radar (GPR): Geophysical Survey Systems, Inc. , (GSSI) SIR3000; 

270 MHz antenna with SOR Data Bridge 

Data Format: Electronic ~ Hardcopy ~ 

Data Collection/Processing Parameters 

Navigation Control Parameters: Trimble Ag132 DGPS: Differential Global Positioning System 
(Sub-meter accuracy), 5Hz NMEA output 

Data Collection Parameters: GPR : 30 nanosecond window with wheel encoder (40 scans/meter) 
Filters (LP75MHz/HP700MHz), gain set to local conditions 

Data Processing Parameters: Radar data processed in Radan V6 .6 I3D by GSSI 
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GEOPHYSICAL SITE INVESTIGATION SUMMARY 

Site: ERDF Project No: Date: 10/25/1 0 

Project/Contact: Jack Howard 

Location: Cells 9 & 10 

Objectives: Detect and delineate depth variations in the cell liner 

Summary of Results 

The scope of the geophysical investigation was to detect depth variations in the cell liner on haul roads at 
the bottom of the cel l. 

No measurable depth variations were noted in the GPR survey conducted 10/25/10. Minor undulations in 
the data were consistent with the surface of the survey area. Pictured below is GPR data from the 
10/25/10 survey. The left half of the frame are the GPR tracks, with GPS navigation, perpendicular to the 
haul roads. The right half of the frame is a typical GPR record. The liner is at approximately 10 
nanoseconds. 

o.so..:= 

1.00_..: 

1.50....:: 

2.00_.; 

m , 

GPR data coverage extents are described in Figure 1. 

Contact Information 
Name: Mark Villa Company Washington Closure Hanford 

---------------
Phone: 509)222 -0933 E-Mail kabergst@wch-rcc.com/mjvilla@wch-

Cultural Resource 
Setting: 
Terrain: Flat 

rcc.com 

Site Description 
N/A, site is disturbed by construction and/or operation of Hanford facilities 
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Site: I ERDF I Project No: I I Date: I 10/25/1 O 

Project/Contact: I Jack Howard 

Vegetation I none 

Soil I gravel 

Hydro properties: !Dry 
Depth of investigation I 5.5 feet 

Equipment 
Type/Model: Ground Penetrating Radar (GPR}: Geophysical Survey Systems, Inc. , (GSSI) SIR3000; 

270 MHz antenna with SOR Data Bridge 

Data Format: Electronic ~ Hardcoov ~ 

Data Collection/Processing Parameters 

Navigation Control Parameters: Trimble Ag132 DGPS: Differential Global Positioning System 
(Sub-meter accuracy), 5Hz NMEA output 

Data Collection Parameters: GPR: 40 nanosecond window with wheel encoder (40 scans/meter) 
Filters (LP75MHz/HP700MHz), gain set to local conditions 

Data Processing Parameters: Radar data processed in Radan V6.6 I3D by GSSI 
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GEOPHYSICAL SITE INVESTIGATION SUMMARY 

Site: ERDF Project No: Date: 11/05/10 

Project/Contact: Jack Howard 

Location: Cells 9 & 10 

Objectives: Detect and delineate depth variations in the cell liner 

Summary of Results 

The scope of the geophysical investigation was to detect depth variations in the cell liner on haul roads at 
the bottom of the cell. 

No depth variations were noted in the GPR survey conducted 11/05/10. Minor undulations in the data 
were consistent with the surface of the survey area. Pictured below is GPR data from the 11/05/10 
survey. The left half of the frame are the GPR tracks, with GPS navigation, perpendicular to the haul 
roads. The right half of the frame is a typical GPR record. The liner is at approximately 10 nanoseconds. 

illf--r-r-- -
5.00_ - . ~-. 

GPR data coverage extents are described in Figure 1. 

Contact Information 
Name: Mark Villa Company Washington Closure Hanford 

--------------
Phone: 509)222 -0933 E-Mail kabergst@wch-rcc.com/mjvilla@wch-

Cultural Resource 
Setting: 
Terrain: Flat 

Vegetation none 

rcc.com 

Site Description 

N/A, site is disturbed by construction and/or operation of Hanford facilities 

I Page 1 o of 12 
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Site: I ERDF I Project No: I I Date: I 11/05/10 

Project/Contact: I Jack Howard 

Soil I gravel 

Hydro properties: I Dry 
Depth of investigation I 5.5 feet 

Equipment 

Type/Model: Ground Penetrating Radar {GPR): Geophysical Survey Systems, Inc., (GSSI) SIR3000; 
270 MHz antenna with SOR Data Bridge 

Data Format: Electronic [8J Hardcopy [8J 

Data Collection/Processing Parameters 

Navigation Control Parameters: Trimble Ag132 DGPS: Differential Global Positioning System 
(Sub-meter accuracy), 5Hz NMEA output 

Data Collection Parameters: GPR : 40 nanosecond window with wheel encoder (40 scans/meter) 
Filters (LP75MHz/HP700MHz), gain set to local conditions 

Data Processing Parameters: Radar data processed in Radan V6.6 130 by GSSI 

, 
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Operation Soils Summary 
ENVIROTECH 

Test Description Proctor Sieve Classification 
Number Dry Moisture Passing Passing 

Density % 4-in -200% 
OP-01 Operations Soil 106.2 19.0% 100 8.4 SW-SM Well Graded Sand w/ Silt 
OP-02 Operations Soil - - 100 13.1 SM Silty Sand 
OP-03 Operations Soil - - 100 8.4 SP-SM Poorly Graded Sand w/ Silt 
OP-04 Operations Soil - - 100 10.7 SW-SM Well Graded Sand w/ Silt 
OP-05 Operations Soil 110.0 16.0% 100 12.4 SM Silty Sand 
OP-06 Operations Soil - - 100 11 .3 SW-SM Well Graded Sand w/ Silt 
OP-07 Operations Soil - - 100 10.5 SP-SM Poorly Graded Sand w/ Silt 
OP-08 Operations Soil - - 100 6.6 SP-SM Poorly Graded Sand w/ Silt 
OP-09 Operations Soil - - 100 10.5 SW-SM Well Graded Sand w/ Silt 
OP-10 Operations Soil 111.1 16.4% 100 8.0 SW-SM Well Graded Sand w/ Silt 
OP-11 Operations Soil - - 100 12.0 SW-SM Well Graded Sand w/ Silt 
OP-12 Operations Soil - - 100 7.9 SW-SM Well Graded Sand w/ Silt 
OP-13 Operations Soil - - 100 9.1 SW-SM Well Graded Sand w/ Silt 
OP-14 Operations Soil - - 100 6.9 SW-SM Well Graded Sand w/ Silt 
OP-15 Operations Soil 110.0 16.3% 100 8.2 SW-SM Well Graded Sand w/ Silt 
OP-16 Operations Soil - - 100 10.8 SW-SM Well Graded Sand w/ Silt 
OP-17 Operations Soil - - 100 6.7 SP-SM Poorly Graded Sand w/ Silt 
OP-18 Operations Soil - - 100 6.2 SP-SM Poorly Graded Sand w/ Silt 
OP-19 Operations Soil - - 100 7.3 SP-SM Poorly Graded Sand w/ Silt 
OP-20 Operations Soil 111 . 7 13.6% 100 7.6 SW-SM Well Graded Sand w/ Silt 
OP-21 Operations Soil - - 100 7.4 SP-SM Poorly Graded Sand w/ Silt 
OP-22 Operations Soil - - 100 8.0 SW-SM Well Graded Sand w/ Silt 
OP-23 Operations Soil - - 100 5.5 SP-SM Poorly Graded Sand w/ Silt 
OP-24 Operations Soil - - 100 9.7 SW-SM Well Graded Sand w/ Silt 
OP-25 Operations Soil 113.5 16.2% 100 8.1 SP-SM Poorly Graded Sand w/ Silt 
OP-26 Operations Soil - - 100 7.7 SP-SM Poorly Graded Sand w/ Silt 
OP-27 Operations Soil - - 100 8.4 SW-SM Well Graded Sand w/ Silt 
OP-28 Operations Soil - - 100 9.6 SW-SM Well Graded Sand w/ Silt 
OP-29 Operations Soil - - 100 10.7 SW-SM Well Graded Sand w/ Silt 
OP-30 Operations Soil 114.0 13.5% 100 9.1 SW-SM Well Graded Sand w/ Silt 
OP-31 Operations Soil - - 100 9.3 SW-SM Well Graded Sand w/ Silt 
OP-32 Operations Soil - - 100 13.1 SM Silty Sand 
OP-33 Operations Soil - - 100 9.8 SP-SM Poorly Graded Sand w/ Silt 
OP-34 Operations Soil - - 100 6.2 SP-SM Poorly Graded Sand w/ Silt 
OP-35 Operations Soil 112.6 15.2% 100 10.1 SW-SM Well Graded Sand w/ Silt 
OP-36 Operations Soil - - 100 9.4 SW-SM Well Graded Sand w/ Silt 
OP-37 Operations Soil - - 100 9.6 SW-SM Well Graded Sand w/ Silt 
OP-38 Operations Soil - - 100 8.0 SW-SM Well Graded Sand w/ Silt 
OP-39 Operations Soil - - 100 7.1 SP-SM Poorly Graded Sand w/ Silt 
OP-40 Operations Soil 111 .5 17.3% 100 6.9 SP-SM Poorly Graded Sand w/ Silt 
OP-41 Operations Soil - - 100 6.0 SP-SM Poorly Graded Sand w/ Silt 
OP-42 Operations Soil - - 100 7.6 SP-SM Poorly Graded Sand w/ Silt 
OP-43 Operations Soil - - 100 5.9 SP-SM Poorly Graded Sand w/ Silt 
OP-44 Operations Soil - - 100 6.7 SP-SM Poorly Graded Sand w/ Silt 
OP-45 Operations Soil 110.0 16.2% 100 4.1 SP Poorly Graded Sand 
OP-46 Operations Soil - - 100 4.3 SP Poorly Graded Sand 

I OP-47 Operations Soil - - 100 5.5 SP-SM Poorly Graded Sand w/ Silt 

J Page 1 of 2 



Operation Soils Summary 
ENVIROTECH 

Test Description Proctor Sieve Classification 
Number Dry Moisture Passing Passing 

Density % 4-in -200% 
OP-48 Operations Soil - - 100 5.4 SP-SM Poorly Graded Sand w/ Silt 
OP-49 Operations Soil - - 100 11 .3 SW-SM Well Graded Sand w/ Silt 
OP-50 Operations Soil 112.0 13.2% 100 6.2 SP-SM Poorly Graded Sand w/ Silt 
OP-51 Operations Soil - - 100 4 .0 SP Poorly Graded Sand 
OP-52 Operations Soil - - 100 4.3 SP Poorly Graded Sand 
OP-53 Operations Soil - - 100 4.7 SP Poorly Graded Sand 
OP-54 Operations Soil - - 100 5.1 SP-SM Poorly Graded Sand w/ Silt 
OP-55 Operations Soil 109.2 18.1% 100 8.0 SW-SM Well Graded Sand w/ Silt 
OP-56 Operations Soil - - 100 8.4 SW-SM Well Graded Sand w/ Silt 
OP-57 Operations Soil - - 100 6.3 SP-SM Poorly Graded Sand w/ Silt 
OP-58 Operations Soil - - 100 7.4 SP-SM Poorly Graded Sand w/ Silt 
OP-59 Operations Soil - - 100 8.2 SW-SM Well Graded Sand w/ Silt 
OP-60 Operations Soil 112.5 15.5% 100 7.0 SP-SM Poorly Graded Sand w/ Silt 
OP-61 Operations Soil - - 100 8.3 SW-SM Well Graded Sand w/ Silt 
OP-62 Operations Soil - - 100 11 .0 SW-SM Well Graded Sand w/ Silt 
OP-63 Operations Soil - - 100 9.7 SW-SM Well Graded Sand w/ Silt 
OP-64 Operations Soil - - 100 7.9 SW-SM Well Graded Sand w/ Silt 
OP-65 Operations Soil 111 .7 14.4% 100 7.9 SW-SM Well Graded Sand w/ Silt 
OP-66 Operations Soil - - 100 10.4 SP-SM Poorly Graded Sand w/ Silt 
OP-67 Operations Soil - - 100 9.8 SP-SM Poorly Graded Sand w/ Silt 
OP-68 Operations Soil - - 100 8.8 SP-SM Poorly Graded Sand w/ Silt 
OP-69 Operations Soil - - 100 7.8 SP-SM Poorly Graded Sand w/ Silt 
OP-70 Operations Soil 115.8 13 100 14.5 SM Silty Sand 
OP-71 Operations Soil - - 100 10.4 SP-SM Poorly Graded Sand w/ Silt 
OP-72 Operations Soil - - 100 11 .0 SP-SM Poorly Graded Sand w/ Silt 
OP-73 Operations Soil - - 100 10.2 SP-SM Poorly Graded Sand w/ Silt 
OP-74 Operations Soil - - 100 10.3 SP-SM Poorly Graded Sand w/ Silt 
OP-75 Operations Soil 113.7 13.3 100 10.6 SP-SM Poorly Graded Sand w/ Silt 
OP-76 Operations Soil - - 100 11 .0 SP-SM Poorly Graded Sand w/ Silt 

J Page 2 of 2 



FINAL REPORT 

CONSTRUCTION QUALITY AsSURANCE (CQA) 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ERDF) 

SUPER CELLS 9 & 10 

SUBCONTRACTS013213AOO 
010.032-00-ROB 

J.1 

PRE-CONSTRUCTION SOIL CLASSIFICATION 

a ENVIROTECH 2500 North Eleventh Street • PO Box 6029 • Enid, Oklahoma 73702 • (580) 234-8780 • Fax (580) 237-4302 
~ rn .. ,11rrm1<'; J ron , 111r111r. 11,, 



SOIL CLASSIFICATION (ASTM 0 -2487) ENVIROTECH 
Client: 
Submittal: 

Washington Closure Hanforc 

05-180 Adm ix Lab Data 

Sample Information 

Contact Name Charlie Skiba 

Project: SO 13213AOO 

Project Location: EROF Cells 9-10 

Tested By: L. Hay Date : 

Reviewed By: T. Willlams Date· 

Natural Moisture Content 

!Natural Moisture I 65% 

2·:;u ,l. 111h '- 11 ,-..t I Ln,d, 1 1-. - i ;-01 

SB\1 'l ' a - Bl l f,,- '>80• L \~ -l l02 

Sample ID OP-01 
Sample Descnpt1on Operations S011 

Sampling Date: 4/28/2010 
5/5/2010 Sampled By. L. Hay 

5/6/2010 Date Received . 4/28/2010 

Soil Classification Chart 

Atterberg limits Test Results (ASTM D-4318) 
60 

0:: 50 

>< 40 
a, Flow Index N/A Spec 

Liquid Limit NIA 
Plastic Limit NIA 
Plast1c1ty Index NIA 

Particle Size Anaylsis (ASTM D-422) 
200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Opening % Passing 

1" 25 000 100,0 

3/4" 19.000 100.0 

3/8" 9 500 1000 

No.4 4 750 100,0 

No. 10 2 000 99 4 

No. 40 0425 60 4 

No. 100 0 150 19 8 

No. 200 0 050 84 

Cu 6 60 

Cc 1 48 

Unified Soll Classification (ASTM D-2487) 

SW-SM: Well Graded Sand with Silt 

Deviations from ASTM · None 

Spec 

-g 30 
u 
iii 20 
IO 
0:: 10 

0 

0 

iOO 0 

90 0 

80 0 

aj 70 C 

if 60 0 

~ 50 0 
~ ,lQ 0 
<ll 
a. 30 0 

10 0 

OQ 

Page 1 of ·1 

J .1 Page 1 of 76 

20 40 60 80 100 

Liqu id Limit (LL) 

Grain Size Analysis 

10 000 I 000 0 100 0 01 0 

Particle Size (m m) 

-it- Sieve . nalys1s 

Date 



SOIL CLASSIFICATION (ASTM 0-2487) 

Client: 
Submittal : 

Washington Closure Hanford 
05-18M Operations Lab Testing 

Sample Information 

Contact Name: Charlie Skiba 

Project: SO 13213AOO 

Project Location : ERDF Cells 9-10 

Tested By: R. Swenson Date . 10/5/2010 

Reviewed By: J . Voss Date : 10/6/2010 

Natural Moisture Content 

!Natura l Moisture I 41 % 

Atterberg Limits Test Results (ASTM 0-4318) 

Flow Index N/A Spec 

Liquid Limrt NIA 

Piastre Lrmit N/A 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Opening % Passing 

1 1 /2 " 37.500 100.0 

1 " • 25 000 100.0 

3/4" 19.000 100 0 

318" 9,500 100.0 

No.4 4 750 95 8 

No. 10 2-000 93 5 

No. 40 0 425 55 9 

No. 100 0150 27 8 

No. 200 0 075 13 i 

Cu NIA 

Cc NIA 

Unified Soil Classification (ASTM 0-2487) 
SM : Silty Sand 

Deviations from ASTM None 

Spec i 

ENVIROTECH 
L,OON ll rli~rrt't'I I b11d, O J.. 71 Ul 
.~ao, L 1-l-8780 I fd\ r~BO, l 17·-l J02 

Sample 10 OP-02 

Sample Description: Operations Soil 

Sampling Date 10/4/2010 

Sampled By R. Swenson 

Date Received· 10/4/2010 

Soil Classification Chart 

60 

a: 50 

>< 40 
QI 
'O 

30 

-~ 20 ui 
I'll 

a: 10 

0 

0 20 40 60 80 100 

Liquid Limit (LL) 

Grain Size Analysis 

100.0 

90 0 

80 0 

Gi 70 .0 
C: 

60 0 u: 
C: 50 0 
QI 
0 40 0 Gi 

Cl. 30 0 

20 0 

'JO 0 

00 

100 000 10 000 1 000 0 100 

Particle Size (mm) 

- Sieve Analysis 

Date 

Page 1 of 1 
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SOIL CLASSIFICATION (ASTM 0 -2487) ENVIROTECH 
Client: 
Submittal : 

Washington Closure Hanford 

05-18M Operations Lab Testing 2', l)rJ N I l l li ~tr r•t 'I I E111 d, U K 7 1~0 1 
r ,ao, l l-l-lJ i tlU I l· ,1' I 'o(l0, 2 17--110 2 

Sample Information 

Contact Name: Charlie Sk]ba Sample ID OP-03 

Project: S013213AO0 Sample Description: Operations Soil 

Project Location . ERDF Cells 9-10 Sampling Date: 10/4/2010 

Tested By: R ... Swenson Date 10/5/201 0 Sampled By: R. Swenson 

Reviewed By: J . Voss Date : 10/6/2010 Date Received: 10/4/2010 

Natural Moisture Content 

I Na tural Moisture J 52¾ 
Soil Classificatio n Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 

a: 50 

Flow Index N/A Spec 

Liquid Limit N/A 

Plastic Limit N/A 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM D-422) 

200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

1 1/2" 37:.500 100.0 

1 " . 25.000 100.0 

3/4" 19.000 100.0 

3/8 " 9.500 100.0 

No.4 4.750 99.6 

No. 10 2.000 98.5 

No. 40 0.425 56.3 

No. 100 0.150 22 .6 

No. 200 0,Q75 
,, 

8.4 

Cu 68 

Cc 09 

Unified Soil Classification (ASTM 0-2487) 

SP-SM: Poorly-graded sand with silt 

Deviations from ASTM: None 

)( 40 
"' -;:; 

30 C: 

.~ 20 
"' 111 

a: 10 

0 

0 20 40 60 80 

Liquid Limit (LL) 

Spec I Grain Size Analysis 

100 .0 

90.0 

80 0 

~ 70 0 
C: 60 .0 i.: 
c 50 .0 
"' l: 40 0 
"' a.. 30 0 

20 0 

10 .0 

0 0 

100 000 10 .000 1 000 

Partic le Size (mm) 

- Sieve Analysis 

End(/tL 
10/ 8'/({) 

Dale 

Page 1 of 1 
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100 

0 100 



SOIL CLASSIFICATION (,t\STM D-2487) 

Client: 
Submitta l: 

Washington Closure Hanford 
05-18M Operations Lab Testing 

Sample Information 

Contact Name: Charlie Skiba Sample ID 

ENVIROTECH 
i. 

L,Ull I I 1l1 Sirt 'PI I 1'111rl , O k 7 U 1 
1,;uo, ! JHl 7l! 0 I F," I 80) ,.! .17--l 102 

OP-04 

Project. S013213A00 Sample Description : Operations Soll 

Project Location: ERDF Cells 9-10 Sampling Date: 10/4/2010 

Tested By: L Hay Date : 10/7/201 0 Sampled By: R . Swenson 

Reviewed By : J . Voss Date . 10/8/2010 Date Received: 10/4/2010 

Natural Moisture Content 

I Natural Moistu re J 46% 
Soil Classificatio n Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 

a.: 50 

Flow Index NIA Spec 

Liquid Limit NIA 

Plastic Limi t NIA 
Plasticity Index NIA 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Opening % Passing 

1 1 /2 " 37.500 100 0 

1 " . 25.000 100 0 

3/4" 19 000 100 0 

3/8" 9,500 100.0 

No.4 4.750 99.5 

No. 10 2.000 98.2 

No. 40 0.425 53 .9 

No. 100 0.150 21 3 

No. 200 0,075 10 7 

Cu 9.1 

Cc I 1 

Unified Soil Classification (ASTM D-2487) 

SW-SM: Well-Graded Sand with Silt 

Deviations from .A.STM : None 

>< 40 
CIJ 
-0 

30 C: 

.!:: 20 iii 
nl 

Cl. 10 

0 

0 20 40 60 80 

Liqu id Limit (LL) 

Spec I Grain Size Analys is 

100 .0 

90 0 

80 0 

.; 70.0 
C: 60 .0 u:: 
C: 50.0 
CIJ 
tJ 40 0 ;;; 

Cl. 30 0 

20 .0 

10.0 

0.0 

100 000 10,000 I 000 

Particle Size (m m) 

- Sieve Analysis 

Date 

Page 1 of 1 

J .1 Page 4 of 76 

100 

0.100 



SOIL CLASSIFICATION (AS TM 0 -2487 ENVIROTECH 
Client: 
Submittal : 

Wash ington Closure Hanford 

05-1 SM Opera tions Lab T~sttng !';iJl) \, I lih lw••I I [,11<1 , I\ • 1- I 

;,m ! 1 a ·au I F,1 ,au 21;.-1 w2 

Sample Information 

Contact Name Charhe Skiba Sample ID OP-OS 
Pro1ect: S013213A00 Sample Description Operations Soil 

Project Loca tion : ERDF Cells 9- 10 Sampling Date 10/4/2010 

Tested By . L. Hay Date 10/5/2Q1 0 Sampled By R Swenson 

Reviewed By J Voss Date 101121201 0 Date Received 10/4/2010 

NaturaJ Moisture Content 

j Natura l Mois ture I 6 2% 
Soil Classification Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 0 

Flow Index NIA Spec 

L1qu1d L1m1t NIA 

Plastic Llm1I NIA 

Plas11c1ty lnde.< NIA 

Particle Size Anaylsis (ASTM 0-422) 
200 Wash Sieve Analysis (ASTM 0·1140) 

Sieve No Sieve Opening % Passing 

3 " 7 5000 100 0 

1 " . 25 000 100 0 

3/8 " 9 500 100 0 

No.4 4 750 100 0 

No. 10 2000 98 4 

No. 40 0 425 6 1 4 

No 100 0 150 29 3 

No 200 0 075 12 4 

Cu 6.4 

Cc 0.9 

Unified Soil Classification (ASTM 0-2487) 
SM: Silty Sand 

Deviations from ASTM None 

a. 
)( 40 
<II 

1:) 
30 E 

.!::' 20 vi 
11) 

a: 10 

0 

0 20 40 60 80 

Liquid Limit (LL) 

Spec I Grain Size Analysis 

100 0 

90 0 

80 0 

;. 70 0 
,: 

60 0 u: 
a; 50 0 
<.) 40 0 ;. 
a. 30 0 

20 0 

10 0 
00 

100 000 10 000 I 000 
Particle Size (mm) 

- s enes.2 

Date 

Page ·1 of 1 
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0 100 



SOIL CLASSIFICATION (ASTM D-2487) ENVIROTECH 
Client: 
Submittal: 

Washi ngton Closure Hanford 

05-18M Operations .Lab Testing 1-,0 ~- l l ih ~l r>•t•I I fn ,d. q i,_ " ! "01 
-,uo, 2 u.a;eo I F," •~ao, 2 1;-1101 

Sample Information 

Contact Name: Charlie Skiba Sample ID. OP-06 

Project. S013213A00 Sample Description. Operations Soil 

Project Location : ERDF Cells 9-1 0 Sampling Date: 10/4/2010 

Tested By· Hay Date 10/5/2010 Sampled By: R. Swenson 

Reviewed By: J, Voss Date 10/6/2010 Date Received. 10/4/2010 

Natural Moisture Content 

!Natural Moisture I 29% 
Soil Classification Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 

a: 50 

Flow Index NIA Spec 

L1quId L1m11 NIA 

Plastic L1m1l NIA 

Plast1c1ty Index NIA 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No S,eve Opening % Passing 

1 1/2 " 37 500 100 0 

1 " . 25..000 1000 

3/4" 19 000 100 0 

3/8" 9 500 100 0 

No.4 4750 99 4 

No. 10 2000 97 5 

No. 40 0 425 55 3 

No. 100 0 150. 24 8 

No. 200 ams 11 3 

Cu 8.9 

Cc 1 0 

Unified Soil Classification (ASTM 0-2487) 
SW-SM: Well -Graded Sand with Slit. 

Deviations from ,O.STM: None 

X 40 
a, s 30 
-~ 20 ;;; .,, 
a: lO 

0 

0 20 40 60 80 

Liquid Urn it (LL ) 

Spec I Grain Size Analysis 

!00 0 

9 a 
80 0 

.; 70 0 
C 

60 0 u:: 
c 50 0 .. 
u 40 a oi 
a. 30 0 

20 0 

10 0 

0 0 

100 000 10 000 1 000 

Particle Size (mm) 

1 0 /1 / ~v 
Date 

Page 1 of 1 
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SOIL CLASSIFICATION (ASTM 0-2487) ENVIROT ECH 
Client: 
Submittal : 

Washington Closure Hanford 

05-1 SM Operations Lab Testing _l" l )ON 11:h ·11n-•t I l111cl. O f-. 7 1701 
. ',8011 l-l-ll7!30 I I·,)\ 1,/11): 1.17--l J0l 

Sample Information 

Contact Name. Charlie Skiba Sample ID: OP-07 

Project: S013213A00 Sample Description Operatior,s Soil 

Project Location : ERDF Cells 9- 10 Sampling Date: 10/4/2010 

Tested By: L Hay Date: 10/5/2010 Sampled By R Swenson 

Reviewed By: J . Voss Date: 10/6/20 10 Date Received 10/4/2010 

Natural Moisture Content 

!Natural Mois ture j 44% 
Soil Classification Chart 

60 

Atterberg Limits Test Results (ASTM D-4318) 
~ 

50 

Flow Index N/A Spec 

Liquid Limit N/A 

Plastic Limit N/A 

Plasticity Index N/A 

Particle Size Anaylsis (ASTM D-422) 

200 Wash Sieve Analysis {ASTM D-1140) 

Sieve No Sieve Opening % Passing 

1 1 /2 " 37 500 100.0 

1 " . 25.000 100 0 
3/4 ,. 19 000 100 0 

3/8" 9-500 100 0 

No.4 4 'l50' 97.3 

No. 10 2.000 95.4 

No. 40 0.425' 44 .9 

No. 100 Q..150 23 2 

No. 200 0.075 10.5 

Cu 12 48 

Cc 0.87 

Unified Soil Classification (ASTM 0-2487) 

SP-SM: Pooly graded sand with silt 

Devia tions from ASTM · None 

)( 40 
Ill 
-0 

30 E 
u 

20 ui 
~ 10 Cl. 

0 

0 20 40 60 80 

Liquid Limit (LL) 

Spec i Gra in Size Analysis 

100 0 

90 0 

80 0 

oi 70 .0 
C: 60 0 i.:: 
c 50 0 
II> 
'-' 40 .0 ;;; 
a. JO 0 

20 0 

10 0 

0 0 

100.000 10.000 1 000 

Pa rticle Size (mm) 

- S,eve Analysis 

/ u I I 1 / Iv 

Date 
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SOIL CLASSIFICATION (ASTM 0-2487 ) 

Client: 
Submittal : 

Washington Closure Hanford 

05-1 8M Operations .Lat> Testing 

Sample Information 

Contact Name. Charlie Skiba 

ProIect S013213AOO 

Project Location . ERDF Cells 9- 10 

Sample ID 

Sampling Date: 

Tested By l Hay Date 1017/2010 Sampled By 

Reviewed By J Voss Date 10/8/2010 Date Recei ved 

Natural Moisture Content 

ENVIROTECH 
! ,Ou , I I rh ~rr.•.-1 I f n,d. 0 1\ - 1-u I 

i RlJ ! l~-8 76l I f ," , '.80121 ; -I \O l 

OP-U8 

R Swenson 

10/5/2010 

I Natural Mo,sture I Soil Classification Chart 
6 .5% 

Atterberg Limits Test Results (ASTM 0-4318) 

Flow Index NIA Spec 

Liquid L1m1t NIA 
Plastic L1m1t NIA 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM D-422} 

200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Opening 1/o Pass ing 

1 1 /2 " 37 500 100 0 

1 " . 2s ooa 1000 

3/4 " 1 9.000 100 0 

3/8" 9 500 100.0 

No.4 4 750 98 1 

No 10 2.:.000. 96 5 

No. 40 ef'425 488 

No. 100 0 150 17 2 

No. 200 0.Q75 66 

Cu 8 02 

Cc 0 87 

Unified Soil Classification (ASTM 0-2487) 

SP-SM: Poorly-graded sand with silt 

Deviations from ASTM· None 

Cl. 

>( 
a, 

"C 
.: 
<.) 

in .,, 
a: 

Spec I 

:;; 
C: 

u: 
~ 
g .., 
:;; 
0.. 

Page 1 of 1 
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60 

50 

40 

30 

20 

10 

0 

0 20 40 60 80 100 

Liquid Lim it (LL:. ) 

Grain Size Analysis 

100 0 

90 0 

80.0 

70 0 

60 0 

50 0 

40 0 

30 0 

20 0 

10 0 

00 

100 000 10 000 1 000 0 100 
Particle Size (mm) 

-+- S,eve Analys,s 

/ C..,, I, , I /~ 

Date 



SOIL CLASSIFICATION ASTM 0 -248 ) ENVIROTECH 
Client: 
Submittal : 

Wash"ington Closure Hanford 

05-18M Operations Lab Testing !i () "i J 1111 'i Pt•I I [rlllf . ()is - l"QJ 
,/l(), ! 1-i -lrBO I r ·" , ';/l\)r l I - ~ 10 : 

Sample Information 

Contact Name· Charlie Skiba Sample ID. OP-09 

Project· S013213A0Q Sample Descnpt1on . Operations Soil 

Project Location · ERDF Cells 9-10 Sampling Date 10/5/2010 

Tested By. L Hay Date 1017/2.010 Sampled By. R Swenson 

Reviewed By J Voss Date 10/8/201 0 Date Received 10/5/2010 

Natural Moisture Content 

I Natural Moisture I 40% 
Soi l Classification Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 50 

Flow Index N/A Spec 

L1qu1d L1m1t NiA 

Plastic L1m1t N/A 

Plasttcity Index N/A 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening '1/., Passing 

1 1/2 " 37.500 100 0 

1 " . 2 5 000 100 0 

3/4" 19 000 100 0 

3/8" 9'500 1000 

No4 4 750,, 99 3 

No. 10 2000 977 

No. 40 0-425 49 3 

No. 100 0.150 19 0 

No. 200 0.075 10 1 

Cu 10 37 

Cc 1 08 

Unified Soil Classification (ASTM 0-2487} 
SW-SM: Well-graded sand with silt 

Dev1at1ons trorn ASTM None 

c.. 
>( 40 
!l> 

-g 30 
u 

iii 20 
cu 
C: 10 

0 

0 20 40 60 80 

Liqu id Lim it (LL ) 

Spec I Grain Size Analysis 

100 0 

90 0 

80 0 

.; 70 0 
C 

60 0 u.. - 50 0 ci 
~ 
Ill 

40 0 
a. 30 0 

20 0 

10 0 

no 
100 000 10 000 1.000 

Particle Size (mm ) 

- S•eve Analysis 

Env(otecn 

VI /, 

Da te 
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SOIL CLASSIFICATION (ASTM 0 -2487 ) 

Client: 
Submittal: 

Washington Closure Hanford 

05-18M Operations Lab Testing 

Sample Information 

Contact Name: Charlie Skiba .,<.,. Sample ID: 

ENVIROTECH 
.! 'i i)O N I i1h ~1n •1•1 I L11rr l. ~ ~ 170 1 
• 'i80• .! 1,i-878() I ~. t\ (C,80! 1 17-~ _! 0 2 

OP-10 

Project: S013213A00 Sample Descript1on: Operations Soil 

Project Location_ ERDF Cells 9-10 Sampling Date· , 0151201 a 
Tested By: L Hay Date 10/8/2010 Sampled By. R Swenson 

Reviewed By: J . Voss Date 10/11/201 0 Date Received 10/5/2010 

Natural Moisture Content 

I Natura l Moisture I 2 7'% 
Soil Class if ication Chart 

60 
Atterberg Limits Test Results (ASTM D-4318) 

a:: 50 

Flow Index N/A Spec 

Liquid Limit NIA 

Plast ic Limit N/A 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM D-422) 

200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Open111g % Passing 

1 1 /2 " 37.500 1000 

1 " 25,000 100.0 

3/4 " 19-000 100 0 

3/8 " 9.500 100.0 

No.4 4 750 99 0 

No. 10 2,000 97.4 

No. 40 0.425"" 5 1 7 

No. 100 0 150 16 7 

No. 200 0.075 80 

Cu 7 7 

Cc 1 0 

Unified Soil Classification (ASTM D-2487) 

SW-SM: Well-Graded Sand with Silt 

Devia tions from ASTM : None 

X 40 
<II 

-g 30 
u 

20 
~ 
"' a. 10 

0 

0 20 40 60 80 

Liquid Lim it (LL) 

Spec I G rain Size Analysis 

100.0 

90 0 

80.0 

~ 
700 

u: 60 0 

= 50 0 
"' ~ 40.0 
CJ 
Cl. 30 0 

20 0 

10 0 

00 

iOO 000 10 000 I 000 

Particle Size (mm) 

Da te 
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SOIL CLASSIFICATION {ASTM 0 -248 ) 

Client: 
Submittal : 

Washi ngton Closure Hanford 
05-18M Operations Lab Testi ng 

Sample Information 

Contact Name. CharlJe Skiba 

Project: S0 l3213A00 

Project Location · EROF Cells 9-1 0 

Tested By: L Hay Date . 1017/2010 

Reviewed By. J Voss Date 10/8/2010 

Natural Moisture Content 

j Natural Moisture I 4 1% 

Atterberg Limits Test Results (ASTM 0-4318) 

Flow Index N/.ll. Spec 

Liquid L1m 1t N/A 

Plastic limn N/A 

Plaslic1ty Index N/A 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

1 1 /2 " 37 500 100 0 
1 .. . 25000 !000 

3/4 .. ULOOO 100 0 

3/8" ~ 500 100 0 

No.4 4 750 989 

No 10 2 000 96 4 

No 40 fJ 42fF 514 

No. 100 0 150 22 4 

No. 200 0.075 12 0 

Cu 11 90 

Cc 1 12 

Unified Soil Classification (ASTM 0-2487) 
SW-SM: Well-graded sand with sjlt 

Deviations from ASTM None 

Spec I 

ENVIROTECH 
! i Otl • I ! 111 ~Ir"!'! I t n,d. O h. "1"0 1 
, so, ! 1-1 a·so 1 1 ,, ;so, 2 1, -1 101 

Sample ID. OP 11 

Sample Description. Operations Soil 

Sampling Date: 10/5/2010 

Sampled By: R Swenson 

Date Received · 10/5/201 Q 

Soil Classification Chart 

60 

50 
a. 
)( 40 
Cl) 
u 

30 .!: 
-~ 20 ~ 
.!E 10 c.. 

0 

0 20 40 60 80 100 

Liqu id Lim it (LL) 

Grain Size Analysis 

100 0 

90 0 

ao a 

4i i O 0 
C 60 0 u:: 
C: 50 0 
~ 
u 40.0 oi 
a. 30 0 

20 0 

10 0 

00 

100 000 10 000 1 000 0 100 

Particle Size (mm) 

--- Sieve Analysis 

Dale 
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SOIL CLASSIFICATION (ASTM 0 -24871 

Client: 
Submittal : 

Washington Closure Hanford 

05-1 BM Operations Lab Testing 

Sample Information 

Contact Name CharITe Sk:tba 

Proiect. SO 1 321 3AOO. 

Pro1ect Location : ERDF CeITs9-10 

Tested By: LHay Date 10/8/2010 

Sample ID 

ENVIROTECH 
c ,OU ' I ! 1h , 11 ,, .. 1 I I 11,d . 01\ 7 1;0 I 

,11(1 ! \~ fl -an I f ,, ';UO, ! 17- IOc 

OP-12 
Sample Description Operations Soil 

Sampling Date 10/5/2010 

Sampled By R Swenson 

Reviewed By J Voss Date : 10/11/2010 Date Received 10/5/2010 

Natural Moisture Content 

I Natural Moisture J 44% 

Atterberg Limits Test Results (ASTM D-4318) 
a: 

Flow Index NIA Spec 

L1qu1d L1m1t NIA 

PlaSIIC L1m1t NIA 

Plast1c1ty Index NIA 

Particle Size Anaylsis {ASTM 0-422) 

200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Opening % Passing 

3" 7Si ooa 100 0 

1" . 25 000 100 0 

3/8 " 9 500 100 0 

No.4 4 -750 100 0 

No. 10 2 000 98.0 

No. 40 0 425. 50 1 

No. 200 0 075 79 

Cu a 1 

Cc 1 0 

Unified Soil Classification (ASTM D-2487) 
SW-SM : Well'-gradecf sand with silt 

Deviations from ASTM None 

)( 

CJ 
1'.) 

-= 
<.) 

·; 
.!!! 
0. 

Spec I 

... 
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u: 
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SOIL CLASSIFICATION (ASTM 0-2487 ) ENVIROTECH 
Client: 
Submitta l: 

Washington Closure 1-ianford 

05-18M Operations Lab Testing .' ",( Jfl i\ i 11'1 ~i i •'I I I ll ; 1. () ii. • l "UI 
· ',801 .' I -B"IJP I I " ••~1\01 .: ; · J H).! 

Sample Information 

Contact Name Charhe S 1ba Sample 10 OP- 13 

Proiecl. S013213A00 Sample Description . Operations S01I 

Proiect Location. ERDF Cells 9~10 Sampling Date. 10/6/2010 

Tested By: L Hay Date 10/8/2010 Sampled By L Hay 

Reviewed By J Voss Date 10/11 010 Date Received 10/6/2010 

Natural Moisture Content 

I Na tura l Mo isture I 46% 
Soil C lassification Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 

a:: 50 

Flow Index NIA Spec 

L1qu1d L1m1t NIA 

Plastic L1m1t NIA 

Plast1c1ty Index NIA 

Particle Size Anaylsis (A$TM 0-422) 

200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

3 " 75.000 100.0 

1 " . 2S 000 100 0 

318 " 9 500 100 0 

No 4 4 750 100 0 

No. 10 2.000 98 4 

No. 40 0 425 52.3 

No. 200 0075 9 1 

Cu 84 

Cc 1 1 

Unified Soil Classification (ASTM 0-2487) 
SW-SM: Well-graded sand with si lt 

Oevrat,ons from ASTM None 

)( 40 
a, 
-0 

30 .!: 
u 

20 .; 
"' ii: 10 

0 

0 20 40 60 80 

Liquid Limit (LL) 

Spec I Grain Size Analysis 

IOOO 
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SOIL CLASSIFICATION (ASTM D-2487) 

Client : 
Submittal : 

Wasbington Closure Hanford 
05-18M Operatfons Lab Testing 

Sample Information 

Contact Name. Charlie Skiba 

ENVIROTECH 
~~ 1)1) I I th ~I "'" ' I I tll d, "- ·· 1·tJ1 

C. tllJ • l lHJiUU I 1., ,. 1 '; /1()1 ./J 7--1 IO t 

Sample ID O P--.14 

S0132'13A00 Sample Description. Operations $"011 

Pro1ect Location. ERDF Cell s 9-10 Sampling Date 10/6/201 O 
Tested By L Hay Date 10/8/2010 Sampled By 

Reviewed By J Voss Date 10/11{2010 Date Received . 

Natural Moisture Content 

!Natural Moisture l 45% 
Soil Class ification Chart 

60 
Atterberg Limits Test Results (ASTM D-4318) 

a: 50 

Flow Index NIA Spec 

L1qu1d L1m1t NIA 

Plasuc Lim it NIA 
Plast1c1ty Index NIA 

Particle Size Anaylsis (ASTM D-422) 

200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

3" 7 5 000 100.0 

1 " • 25 000 100 0 

3/8" S-500 1000 

No.4 4,JSO 100 a 
No. 10 200Q 90 4 

No. 40 0 l:125 35 5 

No. 200 0075 69 

Cu 10 a 
Cc 0 

Unified Soil Classification (ASTM 0-2487) 

SW-SM: Well-graded sand with silt 

Oev,at1ons from ASTM None 

)( 40 
a, 

-g 30 
-~ 20 .;; ,,, 
0:: 10 

0 

0 20 40 60 80 

Liquid Lim it (LL) 

Spec I Gra in Size Analysis 

100 0 

90 0 

80 0 

.; 70 0 
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60 0 ;.: 
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~ 40 0 
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a. J OO 
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0 0 

100 000 10 000 I 000 0 100 
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SOIL CLASSIFICATION (.A. ™ 0 -2487 ) ENVIROTECH 
Client: 
Submitta l: 

Washington Closure Hanford 

05-18M Operations Lab Testing !iOII :-. i I ih 'lrPl'i I I r1 1tl ( l "- • 1 • I 

~811 , 2 14 II ·ao I f ,I \ , , IJO· ! ; t .c 

Sample Information 

Contact Name. Charlie Skiba Sample 10. OP-15: 

Project. S013213AO0 Sample Description Operatfor,s Soil 

Project Location ERDF Cells 9- 10 Sampling Date 10/6/2010 

Tested By L Hay Date 10/8/2010 Sampled By Hay 

Reviewed By. J Voss Date 10/11 /2010 Date Received 10/6/2010 

Natural Moisture Content 

!Natural Moisture I 39% 
Soil Classification Chart 

60 

Atterberg Limits Test Results (ASTM 0-4318) 
ii 

50 

Flow Index NiA Spec 

L1qu1d L1m1t NIA 

Piastre L1m1t NIA 

Plasucrty Index N/A 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM 0·1140) 

Sieve No Steve Opening % Passing 

1 1 /2 " 37 500 1000 

1" • 25'000 100 0 

3/4" -'1 9000 100 0 

318" 9,500. 100 0 

No 4 4 750 99.8 

No. 10 2 000 977 

No. 40 0 425 50 1 

No. 100 0150 17 1 

No. 200 ero s 82 

Cu 8 32 

Cc 0 97 

Unified Soil Classification (ASTM 0•2487) 
SW-SM : Well-graded sand with silt 

Deviations from ASTM None 

)( 40 
C, 
-0 

30 .E 
.!:! 20 iii 
~ 10 a. 

0 

0 20 40 60 80 

L iqu id Lim it (LL) 

Spec I Grain Size Analysis 

100 0 
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80 .0 

.; 70 0 
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SOIL CLASSIFICATION (ASTM D-248 

Client: 
Submittal : 

Wash ington Closure Hanford 

05-1 BM Operations Lab Testing 

Sample Information 

Contact Name Charlie Skiba Sample ID 

ENVIROTECH 
c·•Oil I 111, 'l l ff ' t' I I l n11i. 0 ~ ~l"(l l 

· ,1101: 1-l l1 1Bll I I ., • '.110• ! i--l 10! 

OP- 16 

S0t321 3A00 Sarnple Des ript1on. Operatiof')s S011 

Project Location . ERDF Cells 9-10 Sa rnphng Date OTJ.. 2001 

Tested By Date 10/8/2010 ~am pied By .R Swenson 

Reviewed By Date 10/1112010 Date Received 101712010. 

Natural Moisture Content 

I Natural M ois ture I 47% 
Soil Classification Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 50 

Flow Index NIA Spec 

L1qu1d Limit NI,!\ 

Plasuc L,m,t NIA 

Plast1c1ty Index NIA 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

3" 75 000 100.0 

1 " ,25 000 100.0 

3/8" 9 500 1000 

No.4 4. 750 100.0 

No. 10 2.000 96 9 

No. 40 o 425' 50,0 

No 200 0075, 10 8 

Cu 11 1 

Cc 1 2 

Unified Soil Classification. (ASTM 0-2487) 

SW-SM: Well-graded sand with silt 

Deviations from ASTM None 

~ 
>( 40 
Qi 

] 30 

.~ 20 .,, 
111 

ii: 10 

0 

o 20 40 60 80 

Liqu id Limit (LL) 

Spec I Grain Size Analysis 

!Oil 0 
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c 50 0 
Q 

~ 40 0 
Q 
Q. 30 0 

20 a 
10 0 

0 0 

100 000 10 000 I 000 0 100 

Partic le Size (mm) 
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SOIL CLASSIFICATION (A~ TM 0 -2487 ) ENVIROTECH 
Cl ient 
Submittal : 

Washington Closure Hanford 
05-1 BM Operation Lab Testing ~ 'i Dlll\ ! 111, ~1r, •,·1 I 1111d ,, "!"IJ I 

, ~en, .: 1-Hi-!JII I I" 1 i 80• !J~-4 l()J 

Sample Information 

Contact Name. Charrie SJ< ba Sample ID OP- 1 

Proiect S013213A00 Sample Descnption. Operation~ Soil 

Proiect Location . ERO Cells 9~ 10 Sa mpl111g Date 10/712.001 

Tested By: L Ha Date 10/8/201 0 Sampled By. R Swenson 

Reviewed By J Voss Date 10/1 112010 Date Received 1on 1w10 

Natural Moisture Content 

I Natural Moisture I 3 9% 
So il Classification Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 50 

Flow Index NIA Spec 

L1qu1d Lim it NIA 
Plastic L,m,t NIA 
Plasuc,ty Index NIA 

Particle Size Anaylsis {ASTM D-422) 

200 Wash Sieve Analysis (ASTM 0 ~1140) 

Sie ve No Sieve Opening % Pass,ng 

3 " 75'000 IOOO 
1 " 2.5 000 100.0 

3/8 ,; 9 500 100 0 

No.4 4 750 100 0 

No. 10 2 000 98 9 

No 40 0 425 43 .7 

No. 200 0 075 67 

Cu 84 

Cc 09 

Unified Soil Classification {ASTM 0-2487) 

SP-SM: Poorly-graded sand with silt 

Oev1at1ons from ASTM None 

a. 
)( 40 
QI 
-0 30 .£ 
I.I 

20 ·;::. 
Ill 

"' a:: 10 

0 

0 20 40 60 80 

Liquid Limit (LL) 

Spec I Grain Size Analysis 
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90 0 ,~ -
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SOIL CLASSIFICATION (ASTM 0 -2487) ENVIROTECH 
Client : 
Submittal : 

Washington Closure Hanford 

05-18M Operatfons Lab Testing : i OO · ll h '- r,, .. 1 I I n,d . Cl~ "1 -0 1 
, ~80 2 t~-ll-80 I f" ,ao, 2 17--UO! 

Sample Information 

Contact Name Charlie Skiba Sample 10 OP- 18 

Proiect S013213ADO Sample 0escnptJon Operations So,I 

Project Location ERO Cells9-10 Sampling Date 1017/2001 

Tested By Date 10/8/2010 Sampled By. R Swenson c 

Reviewed By J Voss Date 10/11 010 Date Received 101712010 

Natural Moisture Content 

I Na tural Moistu re I 37% 
Soil Class ification Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) "O 

Flow Index NIA Spec 

L1qu1d L11111t N/A 

Plastic L1m1t NIA 

Plasticity Index N/A 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM 0 -1140) 

Sieve No Sieve Opening % Passing 
3 ,. 75.000 1000 

1 " 2s;ooo 100 0 

3/8 " 9 500 100 0 

No.4 4- 750 100 0 

No. ·10 2 000 98 0 

No. 40 0 425" 460 

No. 200 0 075 62 

Cu 78 

Cc 09 

Unified Soil Classification (ASTM 0-2487) 

SP-SM : Poorly-graded sand with silt 

Deviations from ASTM None 

a.. 
>< 40 
(1) 

~ 30 
.g 20 
"' OI 
a: 10 

0 

0 20 40 60 80 

Liquid Limit (LL) 

Spec I Gra in Size Analysis 

100 0 

90 0 

80 0 

:;; 70 0 
= 60 0 i.: 

'" 
50 0 

u 40 0 :;; 
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20 0 

10 0 

0 0 
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SOIL CLASSIFICATION (ASTM D 2487\ ENVIROTECH 
Client : 
Subm itta l : 

Washington Closure Hanford 

05-18M Operations Lab Testing ~,U0, • I Ii i , ~1r,•, •1 I I 11 ,d. O ~ -l 'tll 
,t!O• ! l-1 a-so I I." , !JU, 1 1- . lOL 

Sample Information 

Contact Name Charlie Skiba Sample 10 OP-19 

Proiect: S013213A00 Sample Description: Operations Sb1I 

Project Location : ERDF Cells Q- tO Sampling Date 10l7{2001 

Tested By· L. Hay Date 10/812010 Sampled By. R Swenso 

Reviewed By. J Voss Date 10/11 1201 0 Date Received . 10171201 0 

Natural Moisture Content 

I Na tura l Moisture j 44% 
Soil Classification Chart 

60 
Atterberg limits Test Results (ASTM D-4318) 50 

Flow Index NI.A. Spec 

L1qu1d L1m1t NIA 

Plastic L111111 NIA 

Plast1c1ty Index N/A 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Open ing % Passing 

3 .. 75 000 100 0 

1 " 25•000 100 0 

3/8" 9.500 100 0 

No.4 4 750 100 0 

No. 10 2.000 97 8 

No. 40 0425, 48 7 

No. 200 0 075 73 

Cu 8.0 

Cc 0 9 

Unified Soil Classification (ASTM 0-2487) 

SP-SM: Poorly-graded sand with silt 

Deviations from ASTM None 

a: 
)( 40 
a, 

" JO 
u 
ui 20 
c,s 

10 a: 
0 

0 20 40 60 80 

Liquid Limit (LL ) 

Spec I Grain Size Analysis 
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90 0 

80 0 
~ 70 0 
QJ 

C iiO 0 iZ 

~ 50 0 
c., 40 0 ci 
a. 30 0 

20 0 . 
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SOIL CLASSIFICATION (A.STM 0-2487 1 ENVIROTECH 
Client: 
Submitta l : 

Washington Closure Hanford 

05~18M Operatio rts Lab Testing ~';IJt)-.: lilh'tn •, ·I I 111 111 0 1\ " l "O l 

·,an, ! l 8 "80 I Fo1 • , 80• 1 Ii -1 HJ l 

Sample Information 

Contact Name Charlie Skiba Sample ID OP-20 

Project· S013213A00 Sample Descr1ptIon Operat1oqs S011 

Pro1ect Location ERDF Cells 9-10 Sampling Date· 10/8/201 Q 

Tested By L Hay Date . 10/1 2/20 0 Sampled By R S wenson 

Reviewed By J Voss- Date. 10113/20 10 Date Received 10/8/201d 

Natural Moisture Content 

I Natural Moisture I 2 9% 
Soil Classification Chart 

60 

Atterberg Limits Test Results (ASTM 0-4318) 
0:: 

50 

Flow Index NIA Spec 

L1qu1d limit NIA 

Plasuc limit NIA 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM D-422) 

200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

3 " 75000 100 0 

1 " 25 QOO 100 0 

318 " 9 500 100 0 

No.4 4 750 ·100 0 

No. 10 2 00Q 9 7 4 

No. 40 0 425 44 8 

No 200 0.075 75 

Cu 9 0 

Cc 1 0 

Unified Soil Classification (ASTM 0-2487) 
SW-SM; Well-graded sand with silt 

Devia tions from ASTM· None 

)( 40 
" 'C 

30 
.:! 20 iii 
.!!! 10 a. 

0 

0 20 40 60 80 

Liquid limit (LL) 

Spec I Grain Size Analysis 

100 0 

80 0 

ci 70 0 
= GO 0 i.L 
c 50 0 
Cl 
u 40 C ;; 

Q. 30 0 

20 0 

10 0 

0 0 

100 000 10 000 1 000 0 100 

Part ic le Size (mm} 

--- senes2 

Date 
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SOIL CLASSIFICATION (ASTM 0 -248 7\ ENVIROTECH 
Client: 
Submittal : 

Washington Closure Hanford 
05-1 BM Operations Lab Testing ..' 'if)!) I Ith ) 11 ,•,•I I f r11cl () J.. - I - I 

'i81 > l 1-l -Bi/JO I I , I\ 1'.{11), 2 \ · .4 \O J 

Sample Information 

Contact Name. Charlie Skiba .... ample ID OP-2.1 

Pro1ect· S0132-13AOO Sample Description. Operations Soil 

Project Location : ERDF Cells 9- 10 Sampling Date· 10/8/2010 

Tested By R Swenson Date 10/ 14/2010 Sampled By. R Swenson 

Reviewed By. J Voss Date 10/15/2010 Date Received 10/8 01 0 

Natural Moisture Content 

I Natura l Moisture I 41 % 
Soi l Class ificat ion Chart 

60 
Atterberg Limits Test Results {ASTM 0 -4318) 50 

Flow Index NIA Spec 

L1qu1d Limit N/A 

Plastic L1m1t NIA 

Plas t1c1ty Index NIA 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

3 " 75..000 100 0 

1" 25 0Q0 100 0 

3/8" S500 100 0 

No.4 ,i 750 100 0 

No. 10 ZOOO' 97 9 

No. 40 0.425 47 5 

No. 200 0 075 74 

Cu 83 

Cc 0.9 

Unified Soil Classification (ASTM 0-2487) 
SP-SM: Poorly-graded sand with silt 

Deviations from ASTM None 

Cl. 

>C 40 
a, 

"O 30 C: 

.!::! 20 iii 
~ 10 C. 

0 

0 20 40 60 80 100 

Liqu id L imit (LL) 

Spec I Gra in Size Analys is 

IOOO 
90 0 

80 0 

;;; 70 0 
C: 60 0 U: 
E 50 0 ., .., 

40 n ;;; 
a.. 30 0 

20 0 

10 o 
00 

100 000 10 000 I 000 0 100 00 10 

Part ic le Size (mm) 

- senes2 

I O / ( $f / /1.,.' 

Date 
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SOIL CLASSIFICATION (ASTM 0 -2487) ENVIROTECH 
Client: r 

Submittal : 
Washington Closure Hanford 
05-18M Operations Lab Testing 2;nu ' · 1 lih ,, ,, . .,, I I nu l. (.}" - 1;0 1 

i80 2 l-l-8 -80 I I ·" •,8()1 l \i ',Q~ 

Sample Information 

Contact Name Charlie Skiba Sample 10 OP-22 
ProJect S0132-13A00 Sample Description Operations Soil 

Project Location . ERDF Cells g-10 Sampling Date 10/8/2010 

Tested By. R. Swenson Date 10/14/2010 Sampled By R Swenson 

Reviewed By J Voss Date 10/ 15/20 10 Date Received 10/8/20 0 

Natural Moisture Content 

!Natural Moisture I 44% 
Soil Class ification Chart 

60 
Atterberg Limits Test Results (ASTM D-4318) 50 

Flow Index NIA Spec 

L1qu1d L1m11 NI.A. 

Plastic LIm1t N/A 

Plasticity Index N/A 

Particle Siz.e Anaylsis (ASTM D-422) 

200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Opening '"lo Passing 

3" 75 000 100 0 

1 " 25000 100 0 

3/8" 9 .500 100 0 

No 4 A 750 100 0 

No 10 2 000 97 6 

No. 40 0 425 51 5 

No 200 0075 80 

Cu 7 9 

Cc 1 0 

Unified Soil Classification (ASTM D-2487) 

SW-SM: Well -graded sand with silt 

Oev1aL1ons from ASTM None 

0. 

X 40 
il> 
v 

30 .E 
-~ 20 iii 
~ 10 CL 

0 

0 20 40 60 80 

Liquid limit (LL) 

Spec I Grain Size Analysis 

100 0 

90 0 

80 0 
~ 711 0 
C, 
:: 50 0 i.i: 

;;:; !iO 0 
<J 40 0 ;;; 

CL 30.0 

20 0 

10 a 
uo 

100 000 10 000 I 000 0. 100 

Particle Size (111111) 

-- senes2 
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Date 
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SOIL CLASSIFICATION (ASTM 0- 48 ) ENVIROTECH 
Client: 
Submittal : 

Washington Closure Hanford 
OS-18M Operations Lab Testing 2 'iO() ,._ I I rh ~I n•d I l rnd ( 1' - I '0 I 

, ~8l) , 2 \.;.a;s I L, , i flO• ! 11 .• 1102 

Sample Information 

Contact Name Charhe Skiba Sample ID. OP-23 

Project S013213A00 Sample Description . Operations Soil 

Project Location . ERDF Cells 9~10 Sampling Date . 10/8/2010 

Tested By R Swenson Date 10/14/2010 Sampled By R Swenson 

Reviewed By J Voss Date 10/15/2010 Date Recei ved . 10/872010 

Natural Moisture Content 

!Natural Moisture I 43% 
Soil Classification Chart 

60 

Atterberg Limits Test Results (ASTM 0 -4318) 50 

Flow Index NIA Spec 

L1qu1d L1m1t NIA 

Plastic Lrm, t NIA 

Plastic1ty Index NIA 

Particle Size Anaylsis (ASTM 0-422) 
200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No S1e•1e Opening % Passing 

3" 75 000 1000 

1 " 25000 • 100 0 

3/8" 9~500 100.0 

No.4 4 750 100 0 

No. 10 2,000 98 0 

No. 40 0 425 514 

No. 200 0075 55 

Cu 65 

Cc 09 

Unified Soil Classification (ASTM D-2487} 
SP-SM: Poorly-graded sand with silt 

Deviations from ASTM None 

a. 
)( 40 
'11 
u 

30 ..s 
.!:! 20 in 
Ill 
a: 10 

0 

0 20 40 60 80 

Liquid Limit (LL) 

Spec I Grai n Size Analys is 

1000 

90 0 

80 0 .. 70 0 
"' C: GO 0 i.i: 
c 50 0 
"' <.J 40 0 t 
0. 30 0 

20 0 

10 0 

0 0 

100.000 10 000 I 000 0 100 

Partic le Size (mm ) 

-e- Senes 

/ 0 11 ; / u 

Date 
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SOIL CLASSIFICATION ASTM 0-2487) ENVIROTECH 
Client: 
Submitta l: 

Washington Cl osure Hanford, 

05-18M Opera tions Lab'Testi.ng ~ iOLI 1'. I I th ' ih 't'I I ~n,d . 0 11. - } · 11 I 
i80 2 1-'-tl '80 I , ., , · ,au, ~ I "-4 I02 

Sample Information 

Contact Name Charlie Skiba Sarnple ID OP-24 

Project. S013213A00 Sarnp l Descript101, Operations Soil 

Project Location ERDf Cells 9 -1 0 Sampling Date 10/8/2010 

Tested By· R. Swenson Date 10114/2010 Sampled By R Swenson 

Reviewed By: J Voss Date 10/15/2010 Date Received 10/8/2010 

Natural Moisture Content 

I Natural Moisture I 4 5% 
Soil Classification Chart 

60 
Atterberg Limits Test Results (ASTM D-4318) 50 

Flow Index NIA Spec 

Liquid Limit NIA 

Piastre Limit NIA 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM D-422) 

200 Wash Sieve Analysis {ASTM D-1140) 

Sieve No Sieve Opening % Passing 

3" 7 5.000 100 0 

1" 25 000 . 100 0 

3/8" 9' 500 100 0 

No4 4 750 1000 

No 10 2 000 98 0 

No. 40 0 425 50 6 

No. 200 O' 075 9 7 

Cu 9.5 

Cc 

Unified Soil Classification (ASTM 0 -2487) 
SW-SM : Well-graded sand w ith sflt 

Devia tions from ASTM None 

Cl.. 

)( 40 
"' -0 30 E 
u 

20 ·~ 
~ 10 Cl.. 

0 

0 20 40 60 80 

Liqu id Limit (LL) 

Spec 
Gra in Size Analysis 

100 0 

90 0 

80 0 

~ 70 0 
C: 
u: 
g 50 0 
u -lO 0 .; 

11. 0 0 

20 0 
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00 
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Partic le Size (mm) 

--- s eries 

Env,JU 
/ c.J /1t1 I u 

Date 

Page 1 of 1 

'J.1 Page 24 of 76 

100 

0010 



SOIL CLASSIFICATION (ASTM 0 -2487) ENVIROTECH 
Client: 
Submittal: 

Washington Closure Hanford 

05'-18M Operations Lab Testing ~·,oo 11!h · 1n•1•1 I l111ri.t l.. - ,·01 

, ~/J t) , l l -• -8~80 I I ,J\, i lllJl 2J7-4 IIJ J 

Sample Information 

Contact Name. Charlie Skiba Sample ID 

Proiect S01321'"3AOO Sample Descnptton. Operat1oris Sotl 

Project Location ERO Cells 9, 10 Sampling Date 10 11/-2010 

Tested By R Swenson Date . 10J14/2010 Sampled By R Swenson 

Reviewed By· J Voss Date 10/15/201 0 Date Recei ved 1011112010 

Natural Moisture Content 

I Natural Moisture I 26% 
So il Classificat ion Chart 

60 
Atterberg limits Test Results (ASTM D-4318) 

a:: 50 

Flow Index l'J /A Spec 

L1qu1d Ltmll NIA 

Plastic L1m1t NIA 

Plast1c1ty Index NIA 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Steve Opening % Pass ing 

3" 75 000 100 0 

1 " 25 000 . 100 0 

3/8" 9"500 100 0 

No.4 4 750 100 0 

No. 10 2 000 966 

No. 40 0425 47 .0 

No 2.00 0 075 81 

Cu 9 1 

Cc 0 

Unified Soil Classification (ASTM 0-2487) 

SP-SM: Poorly-graded sand with sit 

0ev,auons from ASTM None 

)( 40 
Cl) 

i::, 
30 .!: 

u 
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Liqu id Limit (LL) 

Spec I Grain Size Analysis 
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SOIL CLASSIFICATION (ASTM D-2487) ENVIROTECH 
Client: 
Submittal: 

Washington Closure HanfoJd 

0S-18M Operati0l"fS Lab Testjng :; t)O ., l lih '-ir,..,•f I [1111.l () lo. "1~0 1 

i!IO ! l -l ll ·so I I ,I\ ~tl O, 2 ,- -+ \ 1 

Sample Information 

Contact Name Charlie Skiba Sample ID OP-26 
' Project: S013213A00 

Project Location ERDF Cells 9-10 Sampling Date . 1011112010 

Tested By· R Swenson Date l 0115/2010 Sampled By R Swenson 

Reviewed By: J Voss Date 10/18/201 0 Date Received 10/11/20 l 0 

Natural Moisture Content 

I Natural Moisture I 33% 
Soil Classification Chart 

60 
Atterberg Limits Test Results (A.STM 0-4318) 50 

Flow Index NIA Spec 

Liqu id L1rn1t N/A 

Plastic L1rn1t N/A 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM D-422) 
200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

3" 75 000 00 0 

1" 251!)00 . 100 0 

3/8" 9' 500 100 0 

No.4 4 750 100 0 

No 10 2 000 99 0 

No. 40 0 425. 56 9 

No 2Q0. 0075 7 7 

Cu 59 

Cc 1 1 

Unified Soil Classification (ASTM D-2487) 
SP-SM: Poorly-graded sand with si'ft 

Dev1at1ons from ASTM· None 

a. 
)( 40 
a, 
'O 30 C 

u 
20 iii 

ni 
10 c:: 
0 

0 20 40 60 80 

Liquid Limit (LL) 

Spec I Grain Size Analysis 

100 0 

90 0 

0 !} 

t 70 0 
C 

60 0 ~ 

E 50 0 -
0 
u 40 0 .; 

0.. 30 0 

20 a 
11) 0 

0 0 
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SOIL CLASSIFICATION (ASTM 0 -2487 ) ENVIROTECH 
Client: 
Submittal: 

Washington Closure Hanford 

05-18M Operations Lab 'Testing ~-.oo '" I l!h . lft'••t I [111d , Of.. • l "t)I 

·,8 ! 1 • s·:so 1 '·", i8il• 1 )I-~ 10.: 

Sample Information 

Contact Name. Charhe Skfba Sample 10. OP-27 

Project. S013213A00 Sample Description: Operations Soil 

Pro ject Loca tion: ERDF. Cells 9-10 Sampling Date: 10/11/2010 

Tested By R Swenson Date 10115/2010 Sampled By: R Sweoson 

Reviewed By J . Voss Date 10/1.8/2010 Date Received. 10/1172010 

Natural Moisture Content 

I Natural Moisture I 3 1% 
Soil Classification Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 

a: 50 

Flow Index NIA Spec 

L1qu1d L1m1t NIA 

Plas11c L1m11 NIA 

Plast1c1 ty Index NiA 

Particle Size Anaylsis {ASTM 0-422) 

200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Opening % Passing 

3 " 75 000 1000 

1" 25000 
. 

100 0 

3/8 " 9500 1000 

No.4 4,750 1000 

No. 10 2 000 98 8 

No 40 0 425 51 2 

No. 200 0..075.. 84 

Cu 8 1 

Cc 1 0 

Unified Soil Classification (ASTM 0 -2487) 
SW-SM: Well-graded sand with silt 

Deviations from ASTM. None 

)( 40 
a, 

" 30 E 
u 

20 -;;; 
11) 

a: 10 

0 

0 20 40 60 80 100 

L iqu id L im it {LL) 

Spec 
Grain Size Analysis 

100 0 

90 0 

800 

.; 70 0 
C: GO 0 u: 
C: 50 0 ., 
u 40 0 ~ 

Q. 30 0 

20 0 

10 0 

0 0 
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SOIL CLASSIFICATION (AS TM 0 -2487) ENVIROTECH 
Clien t: 
Submitta l : 

Washington Closure Han ord 

05-18M Operations Lab 'Testing ~~ nn ~, 1111> ~,,,,, ,1 1 l111 d. ' ' " - s-0 1 
1·,no , 1 1~-a ~an 1 ' '", ,001 n 7-~ 101 

Sample Information 

Contact Name: Charlie Skiba Sample ID . OP-28 

Project S01 3213A00 Sample Description: Operations Soil 

Project Location ERDF Cells 9-10 Sampling Date : 10!1 112010 

Tested By R. Swenson Date: 10/15/2010 Sampled By. R Swenson 

Reviewed By: J. Voss Date 10/18/2010 Date Received 10/11/2010 

Natural Moisture Content 

I Natu ral Moisture I 3 4% 
Soil Class ifica tion Ch art 

60 
Atterberg Limits Test Results (ASTM D-4318) 50 

Flow Index NIA Spec 

Liquid Limrl N/A 

Plastic Limit NIA 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

3" 75.000 100 0 

1 " 2.5'.000 . 100 0 

3/8" 9,500 100 .0 

NoA 4 750 100 0 

No. 10 2,000 97 6 

No. 40 0 425 58 3 

No. 200 0.075 96 

Cu 6.3 

Cc 13 

Unified Soil Classification (ASTM D-2487) 

SW-SM: Well-graded sand with silt 

Deviations from AS TM None 

Cl. 

)( 40 
(1) 

u 
30 .s 

-~ 20 iii 
"' a: 10 

0 

0 20 40 60 80 

Liquid Limit (LL) 

Spec I Gra in Size Analysis 

100 0 
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ai 70 0 
C: 
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::: 40 .0 
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a. 30 0 

20 0 

10 0 

0 0 

100 000 10 000 I 000 0 100 

Particle Size (mm) 
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SOIL CLASSIFICATION (ASTM 0-2487) ENVIROTECH 
Client: 
Submittal : 

Washington Closure Hanford 

05-1 8M Operations Lab Testing 2 iOll "' 1 I h '"•'•'! I t 11,d, O "- - 1 ~O I 
·,80 ! 8 -so I , .,., , -,801 ! 17 -! 10! 

Sample Information 

Contact Name· Charlie Skiba Sam ple ID 

ProJect S01321 JA00 

Project Location . ERDF Cells 9-10 Sampling Date. 10/11/2010 

Tested By R. Swenson Date: 10/15/2010 Sampled By R Swenson 

Review ed By. J . Voss Date 10/18/2010 Date Received 10/11 /20f 0 

Natural Moisture Content 

I Natural Moisture I 32% 
Soil Classification Chart 

60 
Atterberg limits Test Results {ASTM 0-4318) 

a: 50 

Flow Index NIA Spec 

L1qllld L1m1t N/A 

Plastic Lir111 t NIA 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM 0-422) 
200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

3" 75"000 100 0 

1 " 25 000 . 100 0 

3/8 " 9 500 1000 

No.4 4750 100 0 

No. 10 2 000 97 0 

No. 40 0 425 55 9 

No. 200 0075 10 7 

Cu 83 

Cc 1 2 

Unified Soil Classification (ASTM 0-2487) 
SW-SM: Well-graded sand with silt 

Devratrons from ASTM None 

)( 40 
C> 
"O 

30 
u 

~ 
20 

II) 

ii: 10 

0 

0 20 40 60 80 

Liquid Limit (LL) 

Spec I Grain Size Analysis 

IOO O 
90 0 

80 0 

~ 70 0 
C: 60 0 iZ 

cij 50 0 
u 40 0 a; 
a. 30 0 

20 0 

10 .0 

00 

100 000 10 000 1 000 0 100 

Particle Size (rnm) 
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SOIL CLASSIFICATION (ASTM D-2487i ENVIROTECH 
Client: 
Submittal : 

Washmgto.n Closure. Hanford 
05-1 BM Operatfons Lab esting 2',\ltl ' 1 l ih \ i rt 't 'i I b 11d ()I,. •1 - 0 1 

'i 80 ~ 1-1 -8"1!0 I I '" ~8 : I - . 102 

Sample Information 

Contact Name Charlie Skiba Sample ID OP-30 

Project. S013213A00 Sample Description Operations Sol l 

Project Location · ERO Cells 9- 0 Sampling Date 10/1112010 

Tested By R Swenson Date 10/ 15 010 Sampled By. Swenson 

Reviewed By. J Voss Date 10/1 8/2010 Date Received 10/11 /2010 

Natural Moisture Content 

I Natural Moisture I 46% 
Soil Class ification Chart 

60 
Atterberg Limits Test Results (ASTM D-4318) 50 

Flow Index NIA Spec 

L1qu1d Limit NI.A 

Plastic L1m1t NIA 

Plasuc1ty Index NIA 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM 0 -1140) 

Sieve No Sieve Opening % Passing 

3" 7 5 000 100 0 , " 25 OOQ • 100 0 

3/8 " 9 500 100 0 

No.4 4 750 1000 

i'Jo 10 2 000 96 1 

No 40 0 425 51 2 

No 200 0075. 9 1 

Cu 89 

Cc 1 0 

Unified Soil Classification (ASTM D-2487) 
SW-SM : Well-graded sand w ith sil 

Deviations from ASTM · None 

a. 
)( 40 
QI 
u 30 E 
.!:! 20 .; 
"' a.. 10 

0 

0 20 40 60 80 

Liquid Limit (LL) 

Spec I Grain Size Analys is 

1000 

90 0 -
80 0 

oi 700 
C: 

60 0 ;;: 
E 50 0 
C, ., 

40 0 ci 
0.. 30 0 

20 0 

10 0 ' 
00 

100 000 10 000 I 000 0 100 

Part icle Size (mml 
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SOIL CLASSIFICATION (ASTM D-2487) 

Client: 
Submittal: 

Washington Closure Hanford 
05-18M Operations Lab Testlng 

Sample Information 

Contact Name CharlJe Skiba 

Proiect S013213AOO 

Project Location. ERDF Cells 9"10 Sampling Date. 

Tested By R Swenson Date 10/15/2010 Sampled By 

Reviewed By· J. Voss Date 10/18/201 O Date Received 

Natural Moisture Content 

ENVIROTECH 
: , llP '- i I lh 'ln•,•1 I f nod Ul- • i "0 1 
;eu, 2 ;-1 8,80 , r ·" ,ao, t 1,-.i w2 

R Swenson 

10/12/2010 

j Natural Moisture I Soi l Classification Chart 
4 7% 

Atterberg Umits Test Results (ASTM D-4318) 
a: 

Flow Index NIA Spec 

L1qu1d L1m1t NIA 

Plastic L11n 1t NIA 

Plast1c1ty Index NIA 

Particle Size Anaylsis (ASTM D-422) 

200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Opening % Passing 

3 .. J S 000 100 0 
1 .. '25 000 · 100 0 

3/8" 9 500 100 0 

No.4 4 750 100 0 

No. 10 2000 97 4 

No. 40 0,425 55 3 

No. 200 0. 075. 93 

Cu 7 5 

Cc 1 1 

Unified Soil Classification (ASTM D-2487) 

SW-SM: Well-graded sand with silt 

Deviations from ASTM. None 

>< 
<II 
-0 

-= u 

.ii 
nl a: 

Spec I 

~ 
;: 
C: 
"' i: 
"' c.. 

Page 1 of 1 

J.1 Page 31 of 76 

50 

50 

40 

30 

20 

10 

0 

a 20 40 60 80 100 

Liq u id Limit (LL ) 

Grain Size Analysis 
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SOIL CLASSIFICATION (ASTM 0 -2487) ENVIROT E CH 
Client : 
Submittal: 

Washington Closure Hanford 

05-18M Operations Lab Testing :,u0 1' . 1 l lh Wt •t•i I t111rl . 01-. ~ l"<Jl 
1 ill01 ! 1-Hl i SO I I , I\ t 'illlJl ! 17-410! 

Sample Information 

Contact Name: Charlie Skiba Sample ID: OP-32 

Project: S013213AOO Sample Description : Operations Soil 

Project Location . ERDF.Cells 9.-10 Sampling Date . 10/1212010 

Tested By R. Swenson Date : 10/15/2010 Sampled By R. Swenson 

Reviewed By J. Voss Date . 10/18/2010 Date Received . 10L1 2/20j0 

Natural Moisture Content 

I Natural Moisture j 44% 
Soil Class ification Chart 

60 

Atterberg Limits Test Results (ASTM 0-4318) 
ii: 

50 

Flow Index NIA Spec 

Liquid Limit N/A 

Plastic Lunit NIA 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM 0 -1140) 

Sieve No Sieve Opening % Passing 

3" 75.000 100.0 

1 " 25_000 100 0 

3/8 " 9 500 100.0 

No.4 4,750 100 0 

No. 10 2..000 98.4 

No. 40 0,425 58 2 

No. 200 0.0J5 13 1 

Cu 9 7 

Cc 1 7 

Unified Soil Classification (ASTM 0-2487) 
SM : Silty Sand 

Devia ti ons from ASTM · None 

)( 40 
QJ 
'O 

30 
l.l 

20 iii 
(II 

ii: 10 

0 

0 20 40 60 80 

Liq u id Limit (LL) 

Spec I Grain Size Analys is 

100.0 

90 0 

80 0 

- 70 0 
"' C: 

60 o u.. 

C: 50 .0 
a, 

"' 40 0 :;; 
a. 30 0 

20 0 

10 o 
00 

100 000 10 000 1 000 0 100 

Partic le Size (mm) 

-- senes2 

Date 
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SOIL CLASSIFICATION (ASTM 0 -24871 ENVIROTECH 
Client: 
Submitta l: 

Washington Closure Hanford 
05·18M Operatfons Lab Testing ~ -,ll\J , I l!li ',111 •, ·I I l 11 1ct. O J... • I •u 1 

, ~!l( · L IH\780 I ~. ,· t ;am ! Ii -.\ 10! 

Sample Information 

Contact Name Sample 10 OP..3:3 

ProJect S0132 13A0O Sample Description. Operations S011 

Project Loca tion. ERDF'Ceils 9-10 Sampling Date 10/12/2010 

Tested By: R Swenson Date 1011 8/201 0 Sampled By. R Swenson 

Reviewed By. J Voss Date 10/ 9/201 0 Date Received 10/12/2010 

Natural Moisture Content 

!Natural Moisture I So il Classification Chart 
42% 

60 
Atterberg Limits Test Results (ASTM 04318) s. 50 

Flow Index NIA Spec 

L1qu1d Lurnt NIA 

Plastic L1m11 NIA 

Plast1c1ty Index NIA 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis {ASTM D-1140) 

Sieve No Sieve Openmg % Passing 

3" 075,000 100 .0 

1 " 25 000 .00 0 

3/8 " 9500 100 0 

No.4 {15Q 100 0 

No. 10 2 000 98 3 

No. 40 0 42.5 60.1 

No. 200 0 OTS 98 

Cu 5 5 

Cc 1 4 

Unified Soil Classification (ASTM 0-2487) 
SP-SM: Poorly-graded sand with silt 

Deviations from ASTM None 

)( 40 
Qj 

"O 
30 C 

u 
20 

VI 
~ 10 0. 

0 

0 20 40 60 80 

Liqu id Lim it (LL ) 

Spec l Grain Size Analysis 

100 0 

90 0 

80 0 

:;; 70 0 
C 60 0 u:: 
C: 50 0 
"' u 40 a :;; 
a. 30 0 

20 0 

10 0 

0 0 

100 000 10 000 1 ODO 0 100 

Particle Size (mm) 
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SOIL CLASSIFICATION (ASTM 0 -2487) 

Client: 
Submittal: 

Washington Closure Hart.ford 

05 - BM Operations Lab Testfrig 

Sample Information 

Contact Name. Charlle Sk.iba Sample ID 

ENVIROTECH 
c i(JO 'I I I JI, 'lrP••I I l r11d 0"- 7 I -o I 

,80 ! 14 fl'll\) I r.i, •~80 ~ • 10! 

OP- 4 

Project· S013213AOO Sample Description Operations Soll 

Project Location ERDF Cells 9 1 0 Sampling Date 10/12/2010 

Tested By R Swenson Date 10/'f 8.12.01 0 Sampled By· R Swenson 

Reviewed By. J . Voss Date 10/1 9/2010 Date Received 

Natural Moisture Content 

I Natural Moisture I 4 3 Yo 
So il Classification Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 50 

Flow Index NIA Spec 

L1qu1d L1m1t NIA 

Plastic L1m1t NIA 

Plas11c1ty Index NIA 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Opening % Passing 

3" 75.000 1000 
1 ., 25 000 100 0 

3/8" '9.500 100 0 

No 4 4 150 100 0 

No. 10 2 000 97 9 

No 40 0 425 48 3 

No. 200 0 075 62 

Cu 7 ' 

Cc 09 

Unified Soil Classification (ASTM 0-2487) 
SP-SM: Poorly-graded sand with sill 

Deviations from ASTM None 

C. 

>< 40 
QI 
'O 

30 C: 

-~ 20 ui ., 
a: 10 

0 

0 20 40 60 80 

Liquid Lim it (LL) 

Spec I Gra in Size Analysis 

100 0 

90 0 

80 0 

t 70 0 
C: 

60 0 u: 
; 50 0 
u 40 0 .; 
a. 30 0 

20 0 

10 0 ·t 

0 0 

100 000 10 000 I 000 0 100 

Part icle Size (mm) 
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SOIL CLASSIFICATION (ASTM 0 -2487 ) ENVIROTECH 
Client: 
Submittal: 

Wash ington Closure Hanford 

05-18M OperatiQfls Lab Testing 

Sample Information 

Contact Name 

Project. 

Project Location ERO Cells 9, 1 0 

Te ted By. R Swenson Date: 

~••lli l 111 11 lrp1•1 I !11 1<1 , t.. - 1~0I 

c; uu , : 1-1 .a - uo 1 , " 1',1.111i 2 1;. -1 10. 

Sample 10. OP-Jo 

Sample Description Operations Soll 

Sampl ing Date 0/1 2/2010 

18/2010 Sampled By. R Swenson 

Reviewed By J Voss Date. 10/ \9/2010 Date Received 10/12 120 10 

Natural Moisture Content 

!Natural Moisture I 4 6% 

Atterberg Limits Test Results (ASTM 0-4318) 

Flow Index NIA Spec 

Liquid L1rrn t NIA 

Plastic L1m1t NIA 

Plast1c1ty Index NIA 

Particle Size Anaylsis (ASTM 0422) 

200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Pass ing 

3" 75 000 100 0 

1 " -25 000 10Q 0 

3/8" 9.500 1000 

No 4 4"750 100 0 

No 10 2,000 96 8 

No. 40 042p · 53 2 

No. 200 0 075 10 1 

Cu 91 

Cc 1 1 

Unified Soil Classification (ASTM 0-2487) 
SW-SM: Well-graded sand with silt 

Dev1at1ons from ASTM None 

c.. 
>< c:, 
i:, 

E 
-~ 
ui 
"' a:: 

Spec I 

ai 
:: 
u:: 
C: .. 
u :; 

CL 
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SOIL CLASSIFICATION (ASTM 0 -2487) ENVIROTECH 
Client: 
Submitta l: 

Wash ington Closure Hanford 

05-1 8M Operations .L.ab Test1n9 l',(10 N I li h ~lr 0 PI I l n •cl . L) lo,. 1 l ' nl 
i 80 ! 1-1 .5 '80 I f ,I\ i i!( ! 17 -l l ! 

Sample Information 

Contact Name: Charlie Skiba 

Project. SO 13213A00 

Project Loca ti on. E.RDF Cells 9-10 

Tested By 
Reviewed By 

R Swenson 

J Voss 

Natural Moisture Content 

I Natural Moistu re I 45% 

Date 

Date 

Sample 10. OP-:36 

Sample Description. Operations Soll 

Sampling Date. 10/12/2010 

10/19f2010 Sampled By: R Swensoo 

10120/2010 Date Received : 10/1212010 

Soil Classification Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 50 

Flow Index NIA Spec 

L1qu1d L1m1t NIA 

Plastic L1m11 NIA 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM 0-422) 
200 Wash Sieve Analysis {ASTM 0 -1140) 

Sieve No Sieve Opening % Passing 

3 " 7.5 000 l000 

1 " "25 000 lOO-J 

318" 9 500 100 0 

No.4 4 750 ·100.0 

No 10 i ooo 98 1 

No. 40 0425 54 7 

No 200 cc(t 015 9 4 

Cu 77 

Cc 1 1 

Unified Soil Classification (ASTM D-24a7) 
SW-SM: Well-graded sand with silt 

Deviations from ASTM None 

a. 
)( 40 
QI 
'O 

30 
~ 20 vi 
~ 10 a. 

0 

0 20 40 60 80 

Liquid Limit (LL) 

Spec I Grain Size Analysis 

100 0 

90 0 

80 0 
~ 70 0 .. 
C: 

60 0 u.. 
C: 50 0 .. 
u 40 0 ~ 

0.. .30 0 

20 0 

10 0 

0.0 

100 000 10.000 I 000 0 100 
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SOIL CLASSIFICATION (ASTM 0 -2487) ENVIROTECH 
Client: 
Submitta l: 

Washington Closure Hanford 

05-18M Operations Lab Testing c ·•lH' 11 11, S1 rr>PI I i 111 d , O f.. - 1~01 
, S(l (h2 \-i8 ~80 I f <1 , 1Sl\01ll i --l l02 

Sample Information 

Contact Name: Charlie Skiba • ~"' ._ 

Project: SO 132.13A0O l~ 

Project Location : EROF Cells 9-10 

Tested By: J.Marsh Date: 

Reviewed By J . Voss Date 

Natural Moisture Content 

!Natura l Mo is ture I 4.5% 

Sample 10: OP-37 

Sample Descri ption. Operations Soil 

Sampling Date. 1011-5/2010 

10/20/2010 Sampled By: R Swenson 

10/21/2010 Date Received 10/15/2010 

So il C las s ificatio n Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 50 

Flow Index NIA Spec 

L1qu1d Limit NIA 
Plastic Limit NIA 
Plas ticity Index N/A 

Particle Size Anaylsis {ASTM 0-422) 
200 Wash Sieve Analysis {ASTM D-1140) 

Sieve No Sieve Opening % Passing 

3" 75.000 100.0 

1 " QS:000 100 0 

3/8 " 9,500 100 0 

No.4 4.750 100.0 

No. 10 2,000 98.0 

No. 40 0 425 50.3 

No. 200 0,075 9 6 

Cu 9 5 

Cc 1 I 

Unified Soil Classification {ASTM 0-2487) 
SW-SM: Well-graded sand with silt 

Deviations from ASTM: None 

a. 
X 40 
QJ 

"O 30 ,:: 

u 
20 .;; 

"' 10 a:: 
0 

0 20 40 60 80 

Liquid Limit (LL ) 

Spec I Grain Size Analys is 

100 0 

90 0 

80 .0 

ci 70 ll 
C: 60 0 u: 
~ 50 0 ., 
~ 40 0 ., 

Cl. JO 0 

20 0 

10 0 

0.0 

100 000 10 000 1 000 0. 100 

Partic le Size (mm) 

- s eries2 

Envifteci, 

/ 6/ 21 ~ (.) 
Dale-
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SOIL CLASSIFICATION (A TM 0 -2487) 

Client: 
Submittal : 

Wastrington Closure Hanford' 
05-1 BM. Operations Lab Testing 

Sample Information 

Contact Name· Charlie Skiba 

Project· so 13213AOO 

Proiect Location . ERO Cells 9-10 Sampling Date. 

Tested By. R Swenson Date 10/1912010 Sampled By 

Reviewed By: J Voss Date 10/20/2010 Date Received 

Natural Moisture Content 

ENVIROTECH 
!iOO , 11111,,,..,,,1 I ft11d 0 1. -1;01 

;so, 1 P 11 -so 1 ~.i, ;5 , 11-- 102 

10/1 212010 

I Natura l Moisture I Soi l Classification Chart 
53% 

Atterberg Limits Test Results (ASTM 0-4318) 
a: 

Flow Index NIA Spec 

L1qu1d L1m1t N/A 

Plastic L1m11 NIA 

Plasticity Index N/A 

Particle Size Anaylsis (ASTM D-422) 

200 Wash Sieve Analysis (ASTM 0 -1140) 

Sieve No Sieve Opening % Passing 

3" 75 000 1000 

1 " 2~000 , 100 o· 
3/8" 9 500 100 0 

No 4 4 150 100 0 

No. 10 2.rroa 98 5 

No 40 cf' 425 55 7 

No 200 Q,075 80 

Cu 65 

Cc 1 I 

Unified Soil Classification (ASTM 0-2487) 
SW-SM: Well -graded sand with silt 

Oev1a!1ons from STM None 

>( 

.g 
C: 

u 
~ 
"' a: 

Spec I 

0 
£ 
u.. 

c 
Cl 

" 0 
Cl. 
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SOIL CLASSIFICATION (ASTM 0 -2487 ) ENVIROTECH 
Client: 
Submittal: 

Washington Closure Hanford 

05-1 SM Operations Lab Testfn9 ~-,llO N l llii'1 r..-1•I I f 11 1d , (l f<- i l~OI 
1 ", f1Q1 11.;.fFHfl I f,t\ , ,-, /1()1 2 l 7-~ !01 

Sample Information 

Contact Name Charlie Sl<iba Sample 10 OP-39 

Project: S013213A00 Sample Description : Operations Soil 

Project Location · EROF Cells 9-10 Sampl ing Date 10/15/2010 

Tested By: J.Marsh Date· 10/20/2010 Sampled By · R_ Swenson 

Reviewed By: J. Voss Date: 10121 /2010 Date Received . 10/15/2010 

Natural Moisture Content 

I Natural Moisture I 37% 
Soil Class ifica tion Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 50 

Flow Index N/A Spec 

Liquid Limit N/A 

Plastic L1rn1t NIA 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

3 " 75 000 1000 

1 " 25c00Q 100.0 

3/8" 9 500 100 0 

No.4 4,7 50 100.0 

No. 10 ~ 000 96 0 

No. 40 0 425 47 5 

No. 200 0,075 7 1 

Cu 8.3 

Cc 09 

Unified Soil Classification (ASTM 0 -2487) 
SP-SM: Poorly-graded sancfwith silt 

Deviations from AS TM None 

. 

a: 
)( 40 
Cl> 
1J 

30 E 
u 

20 iii 
t'O 

10 a: 
0 

0 20 40 60 80 

Liqu id Limit (LL ) 

Spec I Gra in Size Analysis 

l00 0 

90.0 

80 0 
... 70.0 c:, 
C: 60 0 u: 
g 50 0 
CJ 40 0 :;; 
a. 30 0 

20 0 
1() 0 

00 

100 000 10 000 1 000 0 100 

Particle Size (mm) 

--e-- Senes2 

Date 
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SOIL CLASSIFICATION (AS TM 0 -2487) 

Client: 
Submitta l : 

Washington Closure Hanford 

05-18M Operations Lab Testing 

Sample Information 

Contact Name: Charlie Skiba Sample 10 . 

ENVIROT E CH 
:'iUO N I I Iii Si rt> PI I Enid . O f.. 7 1-u I 
,580, : 1-4 -8780 I F,i\ 1~8ll1 l F -•! i i)! 

OP-40 

Project : SO 3213AOO Sample Descrip tion : Operations Sci! 

Project Location : ERDF Cells 9-10 Sampling Date 10/15/2010 

Tested By: J .Marsh Date . 10/19/2010 Sampled By R. Swenson 

Reviewed By J. Voss Date 10/20/2010 Date Rece ived 10/15/2010 

Natural Moisture Content 

!Na tura l Mois ture I 1 2 % 
So il Classification Ch art 

60 
Atterberg Limits Test Results (ASTM 0-4318) 50 

Flow Index N/A Spec 

L1qu1d Limit NIA 

Plastic L1m1t NIA 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM 0-422) 
200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

3" 75 000 100.0 

1 " 25.000 100.0 

3/8" 9 500 100.0 

No.4 4 TSO 100.0 

No. 10 2,000 98 4 

No. 40 0.425 47.3 

No. 200 0. 075 69 

Cu 80 

Cc 09 

Unified Soil Classification (ASTM D-2487) 

SP-SM : Poorly-graded sand with silt 

Deviations from ASTM: None 

a.. 
)( 40 
a, 
-0 30 C 

-~ 20 ui 
~ 10 a.. 

0 

0 20 40 60 80 

Liquid Lim it (LL) 

Spec I Grain Size Analysis 

100 0 

90.0 

80 .0 
~ 70.0 
~ 

60 .0 G: 

g 50 0 
<,J 40 0 oi 
a. 30 0 

20 .0 

10 0 

00 

100 000 10000 1.000 0 100 

Partic le Size (mm) 

-e- Senes2 

IO / l.. / / IU 
Da te 
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SOIL CLASSIFICATION (ASTM 0 -2487 ) ENVIROTECH 
Client: 
Submitta l: 

Washington Closure Hanford 

0S--18M Operations Lab Test ng !-,oo 's I llh ,1 , .. , I I""' l) t,. - 1-01 
,811 ! JJ 8 ··1111 I f,/\ ,81), L 1 ·· lilL 

Sample Information 

Contact Narne Charlie Skiba Sarnple 10 OP-41 

Project: S013213A00 Sample Description : Oper ations Soil 

Proiect Location ERDF Cells9-10 Sampling Date 0/15/20 J 0 

Tested By R Swenson Date 10/ 191201 0 Sampled By R Swenson 

Reviewed By J Voss Date 10/20/2010 Date Rece ived . 10/15/2010 

Natural Moisture Content 

I Natural Moisture I 40% 
Soil Classification Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 50 

Flow Index NIA Spec 

Liquid L1m1t NIA 

Plastic Limit NI A 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

3" 75 000. 100 0 

1 " 25000 100 0 
3/8 ,, 9 500 100 0 

No.4 4,.,.750 100 0 

No 10 2 000 97 4 

No. 40 0425 49 6 

No. 200 0.075' 60 

Cu 72 

Cc 09 

Unified Soil Classification (ASTM 0 -2487) 
SP-SM: Poorly-graded sand ~ith silt 

Oev1at1ons from ASTM: None 

a. 
X 40 
Qi 
-:::, 

30 C: 

u 
iii 20 
Ill 

a:: 10 

0 

0 20 40 60 80 

Liquid Limit (LL) 

Spec l Gra in Size Analysis 

1000 

90 0 ! 

80 0 

~ 
7C 0 

.... 600 

= 50 0 .. 
Cl 
u 40 0 .; 
a. 30 0 

20 0 

10 0 

00 

100 000 10 000 I 000 0.100 
Particle Size (m m) 
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Date 
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SOIL CLASSIFICATION (ASTM 0 -2487) ENVIROTECH 
Client: 
Submitta l: 

Washington Closure Hanford 
05-18M Operations Lab Testjng l'>0U N I I lh ,1 ,,•t' I I [ n 1cl , 0 1\ ; 1;() I 

,",801 l 1-HJ 78U I r.,, 1·,ou1 ~ 1; .~ IIJl 

Sample Information 

Contact Name: Charlie Skiba Sample 10 : 

Project: S013213AOO 

Project Location ERDF Cells 9-10 Sampling Date 10/15/2010 

Tested By: R Swenson Date · 10/19/201 0 Sampled By: R. Swenson 

Reviewed By: J . Voss Date . 10/20/ 2010 Date Received : 10/15/2010 

Natural Moisture Content 

I Natural Moisture I 4 2% 
Soil Class ification Chart 

60 
Atterberg limits Test Results (ASTM 0-4318) 

Flow Index NIA Spec 

Liquid Limit NIA 
P!ast1c Limit NIA 
Plasticity Index NIA 

Particle Size Anaylsis (ASTM D-422) 
200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

3" 75.000 100 0 

1 " 25 000 100 0 

3/8" 9.500 100.0 

No.4 4.750 100 0 

No. 10 2.000 98 4 

No. 40 0 425 49 2 

No. 200 0.075 7 6 

Cu 8 1 

Cc 09 

Unified Soil Classification (ASTM D-2487) 
SP-SM: Poorly-graded sand with silt 

Deviations from ASTM· None 

. 

Spec I 

Cl. 

>< 40 
QI 

-g 30 
<.) 

ui 20 
ro a: 10 

0 

0 

IOO .O 

no o 
80 0 

., 70.0 

~ 60 0 

~ 50 0 
~ 40 0 

30 0 
0, 

0.. 

20 0 

20 40 60 80 

Liqu id Limit (LL) 

Grain Size Analys is 

100 000 10 000 I 000 0 100 

Particle Size (mm) 

- senes2 

,0 11, h a 
Date 
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SOIL CLASSIFICATION (ASTM 0 -2487) 

Client: 
Submittal : 

Wash'ington. Closure Han ord 

05-18M Operations Lab estmg 

Sample Information 

Contact Name Charlie Skiba Sample ID 

ENVIROTECH 
_, ~no , 1 111 , ~1r .. ,,1 1 111 ,rl . o " - 1701 

-,.,!J , J 14-8 -11(1 I f ,t , i!I01 ! 1- -1 IOJ 

OP-43 

ProIect S0 1321.3A00 Sample Description Operations Soil 

Project Location ERDFCells -9-10 Sampling Date 10/15/201 0 

Tested By J.Marsh Date: 10/20/2010 Sampled By 

Reviewed By· J Voss Date 10/21 /2.010 Date Received . 

Natural Moisture Content 

!Natura l Moisture I 4 .6% 
Soil Classification Chart 

60 
Atterberg Limits Test Results (ASTM D-4318) 50 

Flow Index NIA Spec 

L1qu1d L1m1t NIA 

Plastic L1m1t NIA 

Plast1c1ty Index NIA 

Particle Size Anaylsis (ASTM D-422) 

200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Opening % Pass ing 
3 ,, 75,000 100 0 

1 " 25 000.., 100 0 

3/8" 9500 100 0 

No.4 4 750., 100 0 

No. 10 2.000 97 9 

No. 40 19 425· 48 3 

No. 200 0015 59 

Cu 7 3 

Cc 09 

Unified Soil Classification (ASTM D-2487) 
SP-SM: Poorly-graded s-and with sil . 

Dev1at1ons from ASTM· None 

Cl. 

)( 40 
a, 

"O 
30 

-~ 20 ui 
~ 10 Cl. 

0 

0 20 40 60 80 

liqu id limit (LL) 

Spec I Grain Size Analys is 

1000 . 
90 0 

800 

.:; 70 0 

"' 60 0 u.. 

E 50 0 
c,, 
u 40 0 .:; 

0.. 30 0 

20 0 

10 0 

00 

100 000 10 0011 1 000 0 100 

Particle Size (mm) 

- se11es2 

; u/ t / / ru 
Date 
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SOIL CLASSIFICATION (ASTM 0-2487) ENVIROT E C H 
Client: 
Submittal : 

Washington Closure Hanfor.d 
05-18M Operations Lab Testing ! ~()( 1 1 I 11h ~ir ... ,,, I ttlld . 0 ~ • l -o I 

~ao, 21 -1-B· so I rd ,,a 11 2 ; ~ iO ! 

Sample Information 

Contact Nam e Charlie Skiba Sample ID OP44 

Pro ject S013213A00 Samµle Descnpt1on Operations Soi l 

Project Loca tion: ERDF Cells 9-10 Sampling Date. 101151201 0 

Tested By. R Swenson Date 10/1 9/2010 Sampled By. R Swenson 

Reviewed By Voss Date 10/20/20 0 Date Received 10/15T2010 

Natural Moisture Content 

I Natural Moisture I 4 1% 
Soil Classification Chart 

60 
Atterberg Limits Test Results (ASTM D-4318) 50 

Flow Index NIP.. Spec 

L1qu1d L1m1t NIA 

Plastic L1m11 NIA 

Plasticity Index Nf.t,, 

Particle Size Anaylsis (ASTM 0-422} 

200 Wash Sieve Analysis (ASTM 0 -1 140) 

Sieve No Sieve Opening % Passing 

3 " 15 000 1000 

·1 " 25 000 100 0 

3/8 " 9 500 100 0 

No.4 4 750 100 0 

No. 10 2 000 98 1 

No. 40 0425 47 3 

No . 200 0 075 6 7 

Cu 79 

Cc 09 

Unified Soil Classification (ASTM 0-2487) 

SP-SM: Poorly-graded sand with silt 

Deviations fro111 ASTM · None 

Spec I 
. 

Cl. 

>< 
a, 
-g 
u 
,,, 
.!!! 
Cl. 

40 

30 

20 

10 

0 

0 

100 0 

90 0 

80 0 

.; 70 0 

:f_ 60 0 

g 50 0 
~ 40 0 
Q 
0.. 30 0 

20 0 

10 0 

00 

20 40 60 80 

Liqu id Limit (LL ) 

Grain Size Analysis 
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SOIL CLASSIFICATION (ASTM 0 -2487) ENVIROTECH 
Client: 
Submittal : 

Washington Closure Hanford 

0S-18M Operations Lab Testing 2Sllll N I lih ~lrt'•>l I ~lllcl 0 1-. • ! " 01 
',110, 2 !,1 -6 "80 I I ,.i, , 8 1) , 2 I ' 102 

Sample Information 

Contact Name Charlte Skiba Sample ID OP-4.5 

ProJect: S01.3213AOO Sample Description : Operauoris Soil 

Project Location ERDF CeUs 9 :i 0 Sampling Date 10/1 8/2010 

Tested By J Marsh Date 10121/20 to Sampled By R, Swenson 

Reviewed By: J Voss Date 10/22/'ZO l O Date Received 10/18/20'10 

Natural Moisture Content 

I Natural Moisture I 1 ·1% 
Soil Classification Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 

ii: 50 

Flow Index NIA Spec 

Liquid L1m1t NIA 

Plastic L1m1t NIA 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Opening % Pass ing 

3" 75 000 100 0 

1 " 25000 100.0 

3/8" 9 500 100 0 

No.4 4 750 100 0 

No 10 2..000 98 4 

No 40 0 425· 45 8 

No. 200 0075 41 

Cu 68 

Cc 08 

Unified Soil Classification (ASTM D-2487) 

SP: Poorly-graded sand 

Devial1ons from ASn,1 · None 

)( 40 
GI 
'O 

30 .E: 
u 

20 -~ 
Ill 

ii: 10 

0 

0 20 40 60 80 

liquid Lim it (LL) 

Spec I Gra in Size Analysis 

100 0 . 
90 0 

80 0 

oi 70 0 
C: 

60 0 u. 

Zi 50 0 
u 40 0 oi 
a. 30 0 

20 0 

10 0 

00 

100.000 10 000 1 000 0 100 

Particle Size (mm) 
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Date 
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SOIL CLASSIFICATION ASTM D-24871 

Cl ient: 
Submittal : 

Washington Closure Hanford 

05-18.M Operations Lab Testing 

Sample Information 

Contact Name Charlre Skiba Sample ID 

ENVIROTECH 
2,1)() I'. 11 h ~1rw1 I Enid, 0 1. " 170 1 
;so ! 1 ·-s·•so I f .i ,;soi ! 1- . -1102 

OP-46 

Project: S013213A00 Sample Descnpt1on Operations Soll 

Project Location ERDF Cells .9~10 Sampling Date 1011812010 

Tested By J Marsh Date: 10/21/2010 Sampled By R Swenson 

Reviewed By J , Voss Date 10/22/2010 Date Received 10/18/2010 

Natural Moisture Content 

!Natu ral Moisture I 36% 
Soil Classification Chart 

60 
Atterberg Limits Test Results (ASTM D-4318) 50 

Flow Index NIA Spec 

Liquid L1m1t Ni.A. 

Plaslic Limit NIA 

Plast,c,ty Index NIA 

Particle Size Anaylsis (ASTM D-422) 

200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Opening % Passing 

3 .. TS 000 100 0 

1 " 25 000 100 0 

3/8 " 9 500 IOOO 
No.4 4 750 100 0 

No. 10 2 000 94 5 

No 40 0 425- 47 0 

No 200 0075~ 4 3 

Cu 7 0 

Cc 08 

Unified Soil Classification (ASTM D-2487) 
SP~ Poorly-g,raded sand 

Deviations from ASTM· None 

a.. 
)( 40 
a, 
-0 

30 E 
u 

20 iii 
~ 10 a.. 

0 

0 20 40 60 80 

Liquid Limit (LL) 

Spec I Grain Size Analysis 

100 0 . 
90 0 

80 0 

:;; 70 0 
C: 60 0 u: 
i: 50 0 
"' u 40 0 Q 
~ 30 0 

20 0 

10 0 

00 

100.000 10 000 1 000 0 100 

Particle Size (mm) 

---- Senes2 

Date 
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SOIL CLASSIFICATION (ASTM 0 -2487) ENVIROTECH 
Client: 

~~ ,,,.-4 

Submittal: 
Washington Closure Hanford 
05-18M Operations lab Testing r1 ~ J',(l t ) N i 11 11 ' ln•,•I I frml (J ~ - 1-0 1 

',!HJ· ! i .l -!F iJ Ll I I , 1\ I , t! IJ I ! ) - -• !O ! 

Sample Information 

Contact Name. Charlie Sl<:1ba Sample ID OP-47 
Project: S01 213AQ0 Sample Description Operations So,I 

Project Location . ERDF Cells 9- 10 Sampl ing Date. 10118/2010 

Tested By J Marsh Date. 10/2'f/201 0 Sampled By· R Swenson 

Reviewed By J Voss Date 10 212010 Date Received 10118/20'10 

Natural Moisture Content 

I Natural Moisture I 3 9% 
Soil Class ification Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 

0:: 
50 

Flow Index NIA Spec 

Liquid L1m1l NIA 

Plasuc L1m11 NIA 

Plast1c1ty Index NIA 

Particle Size Anaylsis (ASTM 0-422) 
200 Wash Sieve Analysis (ASTM 0 -1140) 

Sieve No Sieve Opening % Passing 

3" 75.000 100 0 

1 " 25 800 100 0 

3/8 " 9 500 100 0 

No.4 4 750 100 0 

No. 10 2_000 98 5 

No. 40 0 425 49.6 

No. 200 0 0 5 5 5 

Cu 69 

Cc 0.9 

Unified Soil Classification (ASTM 0-2487) 

SP-SM: Poorly-graded sand with sil 

Deviations from ASTM None 

)( 40 
a., 
-0 

30 E 
u 

20 iii 
..'!! 10 0.. 

0 

0 20 40 60 80 

liqu id Lim it (LL) 

Spec I Gra in Size Analys is 

100 0 . 
90 0 

30 0 

ci 70 0 

·= 60 o u. 

; 50 0 
<J ,10 0 ci 

Cl. 30 0 

20 0 

10 0 

00 

100 000 10 000 I 000 o 100 

Part icle Size (n,111 ) 
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Date 
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SOIL CLASSIFICATION (ASTM 0 -2487) 

Client: 
Submittal : 

Wash1·ngton Closure Hanford 

05-1 SM Operations Lab Testfog 

Sample Information 

Contact Name Cti_arlie Skiba Sample 10 

ENVIROTECH 
! -,till N I I ii> 5trt•t •I I l111cl , 0 1-. "i 1;01 

-,!HJ • 2 l-l -8;uo I F., ~ iS801 ! 1;. -1 Hl2 

OP-4 8 

Proiect 'S0132J 3A00 :,k:,1, Sample Description Operations S011 

Project Location EROF Cells ·g, 1 Q Sampling Date 10/18T201 0 

Tes ted By Date 1012 l2010 Sampled By 

Reviewed By Date 10/22/2010 Date Received . 

Natural Moisture Content 

I Natural Moisture I 39% 
Soil Class ificatio n Chart 

60 
Atterberg Limits Test Results (ASTM D-4318) so 

Flow Index N/A Spec 

Liquid L,m,t N/A 

Plastic L1m1t N/A 

Plast1c1ty Index NIA 

Particle Size Anaylsis (ASTM D-422) 

200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Opening 0/4, Passing 

3" 75.0Q0 1000 

1 " 25 000 100 0 

3/8" 9 SOU' 1000 

NoA 4 750 100.0 

No. 10 2 000 92 9 

No 40 0 425 52 1 

No. 200 a 07S- 5 4 

Cu 67 

Cc 08 

Unified Soil Classification (ASTM 0-2487) 

SP-SM: Poorly-graded sand with s11 

Oev1at1ons from ASTM: None 

a. 
>< 40 
t1) 

'O 
30 -= -~ 20 iii 

.!!! 10 a. 

0 

0 20 40 60 80 

liquid limit (LL) 

Spec 
Gra in Size Analysis 

. 100 0 

90 0 ~ 

80 0 

oi 70 0 
C: 

60 0 i.i: 

= 50 0 
QI 

:: 40 0 
QJ 

c.. 30 0 

20 0 

10.0 

0.0 

100 000 10 000 1 000 0, 100 

Partic le Size (mm) 
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Date 
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SOIL CLASSIFICATION (AS TM D-248 7) ENVIROTECH 
Client: 
Submittal : 

Washington Closure Hanford 
05 -1-SM Operations Lab Testing :·.i)O ll lh ) lr!'f'I I ~11•tl () t.. -1-0 1 

,60 2 I 6 - 8r I F,l\ i80 : \ ". Ill! 

Sample Information 

Contact Name Charlie Skiba Sample ID OP-49 

Project. S01321 3A00 Sample Description Operations S011 

Project Location. ERDF Ce1rs, 9-1 O Sampling Date 10/181201 0 

Tested By- J Marsh Date. 10/2112010 Sampled By· R 'Swenson 

Reviewed By J Voss Date 10/22/2010 Date Received 10/18/2010 

Natural Moisture Content 

I Natura l Moisture J 46% 
Soil Classifica tion Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 50 

Flow Index N/A Spec 

L1qu1d L1m1t NIA 

Plastic L1m1t NIA 
Plasticity Index NIA 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM 0-1140) 

S1evte No Sieve Opening % Passing 

3 " 75000 100 0 

1 " 25 000 100 0 

3/8 " 9 500 100 0 

No.4 4 750 100 0 

No. 10 2.:000 97 9 

No. 40 0 <1 25 58 2 

No 200 0 0-75 11 3 

Cu 7 6 

Cc 14 

Unified Soil Classification (ASTM D-2487) 
SW-SM : Well-graded sand with silt 

Devia tions from .A.STM None 

a. 
)( 40 
Cl> 

"C 
30 E 

-~ 20 vi 
.!!I 10 a. 

0 

0 20 40 60 80 100 

Liquid Lim it (LL ) 

Spec I Grain Size Analysis 

00 0 . 
90 0 

80 0 

~ 
70 0 

60 0 ' u::: 

; 50 0 
'-' 
oi 40 0 -

Cl. 30 0 

20 0 

10 0 

() 0 

100 000 10 000 I 000 o 100 0.010 

Particle Size (mm) 
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SOIL CLASSIFICATION (ASTM 0 -2487) 

Client: 
Submittal : 

Washi ngton Closure Ha ford 

05 ~ BM Operations Lab Testing 

Sample Information 

Contact Name. Charlie Skiba ~ Sample 10 

ENVIROT ECH 
l'iOI/ 'I I 11h s,, • I I 1,,,c1. 0 1\ ; vo 1 
, 'i /10, Ll -11 780 I ~-"'"oo, L.17-.\W l 

OP- 50 

Project S013213A00 :_.. Sample Description . Operations Sbtl 

Project Location · ERDF Cells 9- 10 Sampling Date· 10/1 8120 10 

Tested By: J Mar.sh Date 10/22/2010 Sampled By R Swen,son 

Reviewed By. J Voss Date· 10/25/2010 Date Received 10/18/2010 

Natural Moisture Content 

I Natural Moisture j 22% 
Soil Classification Chart 

60 

Atterberg Limits Test Results (ASTM 0-4318) =-- 50 

Flow Index NIA Spec 

L1qu1d Limit NIA 

Plastic L1m11 NIA 

Plast1c1ty Index NIA 

Particle Size. Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Opening % Passing 
3 ,, 75000 ·100 0 

1 " 26'000 100 0 

3/8 " 9 500 100 0 

No.4 4 750 100 0 

No 10 2 000 98 3 

No. 40 0 425 48 9 

No 200 0 075 62 

Cu 74 

Cc 0.9 

Unified Soil Classification (ASTM 0-2487) 

SP-SM: Poorly-graded sand with sit 

Deviations from ASTM: None 
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SOIL CLASSIFICATION (ASTM 0 -2487) ENVIROTECH 
Client: 
Submitta l: 

Wasl)ington Clos rE} Hanford 

05-1 BM Operations Lab Testing 

Sample Information 

Con tact Name Charlie S 1ba 

Pro1ect. S013213A00 

Project Location. RDF Cells 9 l 0 

Tested By. J Marsh Date 

Sample ID. 

2'>00 N I I 1h S1r,,,,1 I l 111 d , l) t-, ~ 1; 0 I 
,',601. I• -ll 7111J I I." ,,; r,o, ~ J;.4 l02 

OP- 1 

Sample Description Operations Sotl 

Sampl ing Date: 10 '19/20 10 

010 Sampled By: 

Reviewed By. J Voss Date 1012212010 Date Received 

Natural Moisture Content 

I Natural Moisture I 37% 

Atterberg Limits Test Results (ASTM D-4318) 
a: 

Flow Index NIA Spec 

Ltq u1d LImIt NIA 

Plastic L1m11 NIA 

Plast1c1ty Index NIA 

Particle Size Anaylsis (ASTM 0-422) 
200 Wash Sieve Analysis (ASTM 0 -1 140) 

Sieve No Sieve Ope11111g % Pass ing 

3 " 75 000 100.0 

1 " 25 000 100.0 

3/8" 9'!500 100 0 

No.4 4 750 100 0 

No. 10 i ooo 98.0 

No. 40 0 425 43.9 

No. 200 0.075 4 0 

Cu 70 

Cc 08 

Unified Soil Classification (ASTM 0-2487) 
SP: Poorly-graded sand 

Deviations from ASTM None 
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Soi l Class ification Chart 
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SOIL CLASSIFICATION ASTM 0 -2487) ENVIROTECH 
Client: 
Submitta l : 

Washfngton Closure Hanford 
05-18M 0perafions l! b Testing !;ou 1111i~1n·,,1 1 111,d. 0 1' - 1;n1 

-, BO•~ 1-1 8 -eo I L" 1 ; 1rn1 ! , - . .j 10! 

Sample Information 

Contact Name Sample 10. OP-62 

Project: Sample De criphorT Operations Soil 

Project Location: EROf Cells 9-10 Sampling Date. 10/19/2010 

Tested By J . Marsh Date 10/21/2010 Sampled By. J . Marsh 

Reviewed By· J Voss Date 10/22/2010 Date Received 10/1912010 

Natural Moisture Content 

I Natural Moisture I 4 5% 
So il Classification Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 50 

Flow Index NIA Spec 

L1qu1d Limit NIA 

Plastic L1m1t NIA 

P!ast1c1ty Index NIA 

Particle Size Anaylsis (ASTM D-422) 

200 Wash Sieve Analysis {ASTM D·1 140) 

Sieve No Sieve Opening % Passmg 

3 " 75'000 100 0 

1 " 25 000 100 0 

3/8 .. 9 500 100 0 

No.4 4 750 100 0 

No 10 2 ooo_ 97 8 

No. 40 0 425 •15 6 

No 200 0 075 4 3 

Cu 7 0 

Cc 0 8 

Unified Soil Classification (ASTM D•2487) 

SP: Poorly-graded sand 

Dev1at1on s from ASTM None 
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SOIL CLASSIFICATION (ASTM D 248~1 ENVIROTECH 
Client 
Submittal: 

Wash1ngton Closure l:'lanJord 

05-18M Opera tions Lab Testing ! ",t)() I l rh '1ru1,1 I tr11cf, Qi.. '1 • I 

,so .; !~-8 ·so I F,I\ 'i~O, ! I. --l iO! 

Sample Information 

Contact Name· Charlie Skiba Sample ID OP-53 

Project· SO 1:3213AOO Sample Description . Operations S011 

Project Location . ERDF Cells 9'°10 Sampling Date. 10/1912010 

Tested By J, Marsh Date: 10/21/2010 Sampled By: J . Marsh 

Reviewed By J Voss Date 10/22120l0 Date Received. 10/1912010 

Natural Moisture Content 

I Natural Moisture I 41 % 
Soil Class ificat ion Ch art 

60 
Atterberg Limits Test Results (ASTM 0-4318) 

a: 50 

Flow Index N/A Spec 

L1qu1d L1m1t N/A 

Plastic Limit NIA 

Plas1tc1ty Index NIA 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

3" 75 000 100 0 

1" '25000 100 0. 

3/8" 9 500 100.0 

No.4 4 750 100 0 

No. 10 ~ 000 96 7 

No. 40 fl 425 45 6 

No. 200 0 075 4 7 

Cu 7 2 

Cc 0.8 

Unified son Classification (ASTM 0-2487) 
SP: Poorly-graded sand 

Deviations from ASTM None 
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SOIL CLASSIFICATION (ASTM 0 -2487) ENVIROTECH 
Client: 
Submitta l: 

Washington Closure Hanford 

05-18M Operations Lab Testin9 

Sample Information 

Contact Name 

Project· 

Pro1ect Location 

Tested By 

., . 
;;1111 111'1 ) lr!-'t' t I f n1d , 0 1\ - 1·0 1 

, 8 IJ • : I-HI-All I I," i C./JfJ > 2 l 1-~ J02 

Sample 10 OP-54 
Sample Oescnpt1on Operations Soll 

Sampl ing Date 0(19/2010 

01 0 Sampled By J Marsh 

Reviewed By 10/2212010 Date Received 10/1 9-120 l0 

Natural Moisture Content 

I Natura l Moisture J 40% 

Atterberg Limits Test Results.(ASTM D-4318) 

Flow Index NIA Spec 

L1qu1d Limit NIA 

Plastic L1m1t N,A 

Plast1c1ty Index NIA 

Particle Size Anaylsls (ASTM D-422} 

200 Wash Sieve Analysis {ASTM D-1140} 

Sieve No Sieve Opening % Passing 

3" 75,000 100 o 
1 " 25000 100 o 

3/8" 9 S_OQ 100 o 
No.4 4 750 100 0 

No. 10 2 000 96.6 

No. 40 : 0 42S 47 2 

No. 200 , o.m?' 5 1 

Cu 72 

Cc OS 

Unified Soil Classification {ASTM D-2487) 

SP-SM· Poorly-graded sand with silt 

Devia tions from ASTM None 
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Soil C lass ifi ca ti o n Ch art 
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SOIL CLASSIFICATION (ASTM 0-2487) ENVIROTECH 
Client: 
Submittal : 

Washington Closure Har;iford 

05-18M Operations Lab Testing : 'i00 N . I !iii Slrt> t' l I [111 d. 0 "- 7 \ ~01 
, c, uu1 2 1-1.1J i1JU 1 1 .,, , 'il:lo, 2 1,.-1 30 : 

Sample Information 

Contact Name: Charlie Skiba Sample 10: OP-55 

Project: S013213A00 Sample Description : Operations Soil 

Project Location : ERDF Cells 9-10 Sampling Date: 10/19/2010 

Tested By: J. Marsh Date: 10/22/2010 Sampled By: J , Marsh 

Reviewed By J. Voss Date: 10/25/2010 Date Received: 10/19/2010 

Natural Moisture Content 

I Natural Moistu re J 54% 
Soil Classification Chart 

60 

Atterberg Limits Test Results (ASTM 0-4318} 50 

Flow Index NIA Spec 

Liquid Limit NIA 

Plastic Limit NIA 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM 0-422) 
200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

3 " 75,000 1000 

1 " 25.000 100.0 

3/8 " 9,500 100.0 

No.4 4 750 1000 

No. 10 2 000 98 4 

No. 40 0425 47 9 

No 200 0 075 8.0 

Cu 87 

Cc 1.0 

Unified Soil Classification (ASTM D-2487) 
SW-SM: Well-graded sand with silt 

Deviations from ASTM· t'-Jone 
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SOIL CLASSIFICATION (ASTM 0-2487) ENVIROTECH 
Cl ient : ·,, 
Submittal : 

Washington Closure Hanford 

05-1 SM Operations Lab Testing :, llfl ' , l lli1 ', ln•,•1 I r111r!.Oi-- 7J;Ol 

' i1Jl1 1 l 1-1 ll "81) I I"' I 'il.Hl1 lJ i-~ 102 

Sample Information 

Contact Name· Sample ID OP-56 

Project: Sample Description Qperatrons Soil 

Project Location . Sampling Date. 10/29/201 01 

Tested By 11/2/2010 Sampled By J . Marsh 

Reviewed By: J . Voss Date 11!3/2010 Date Received 10/29/20"'10 

Natural Moisture Content 

!Natural Moistu re I 5 1% 
Soil Classification Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 50 

Flow Index NIA Spec 

Liquid L1m1t NIA 

Plastic Limit NIA 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

3" ?-5 OQO 100 0 

1 " 25000.. 1000 

3/8" '9500_ 100 0 

No.4 4 750. 100 0 

No 10 2 00(() 97.4 

No. 40 0 425 46.2 

No. 200 0 015. 8 4 

Cu 94 

Cc 1 0 

Unified Soil Classification (ASTM 0-2487) 

SW-SM: Well-graded sand wfth sill 

Oev1 at1ons from ASTM· None 
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SOIL CLASSIFICATION (:<\STM D-2487) ENVIROTECH 
Client: 
Submitta l: 

Washington Closure Hanford 
05-1 8M Operatfons Lab Testing ci00 N I l ih ~rr•'PI I f111 d , Q f,,_ ~ ! 'U l 

,1801 l l-1-871!() I '" ' ,r.1rn1 l \~ . .j iOc 

Sample Information 

Contact Name Charlie Skiba Sample ID OP-57 

Project. S013213A 0 Sample Description Operations Soil 

Project Location ERDF Cells 9-10 Sampling Date. 10/29/2010 

Tested By: L. Hay Date 11/2/2010 Sampled By: J 

Reviewed By. J Voss Date 11 /312010 Date Received 

Natural Moisture Content 

I Natural Mois ture j 4 7 % 
Soil Classification Chart 

60 

Atterberg Limits Test Results (ASTM 0 -431 8) 50 

Flow Index N/A Spec 

Liquid Limit N/A 

Plastic Lrm1t NIA 

Plasticity Index N/A 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM 0 -1140) 

Sieve No Sieve Opening % Passing 

3" 75 000 100 0 

1 " 25 000 100 0 

3/8" 9 500 JOO 0 

No.4 4 750 100 0 

No. 10 2 000 93 4 

No. 40 0.425' 42 2 

No. 200 0 07 5 63 

Cu 8 8 

Cc 09 

Unified Soil Classification (ASTM 0-2487) 
SP-SM: Poorly-graded sand with sil 

Deviations from ASTM None 
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SOIL CLASSIFICATION ASTM 0-2487) ENVIROTECH 
Client: 
Submittal: 

Washington CJosure Hanford 
05-18M Operations lab Testing 

Sample Information 

Contact Name· 

Project: 

Project Location 

Tested By 
Reviewed By J. Voss Date . 

Natural Moisture Content 

I Natural Mo isture J 56% 

Atterberg Limits Test Results (ASTM D-4318) 

Flow Index NIA Spec 

LIquId L1m1t NIA 

Plastic L1m1t NIA 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM D-422) 

200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Opening % Pass ing 

3 " ,iS QOO 100 0 

1 " 25 000 100 0 

3/8" 9 500 100 0 

No.4 4 750 100 0 

No. 10 2 000 97 7 

No. 40 0 425 48 3 

No . 200 0 075" 7.4 

Cu 82 

Cc 09 

Unified Soil Classification (ASTM D-2487) 

SP-SM: Poorly-graded sand with silt 

Dev1at1ons from ASTM None 

Spec I 

! ; Qi)I\; I I:li~ill'<'i I l r11d.Of.. - J~(JI 
;~o, .: 1-1 a·1m I f," ,,aq, 211--uo2 

Sample ID o p;.5g 

Sample Description Operations Soil 

Sampling Date 10/29 20 10 

Sampled By J Marsh 

Date Received . O/W/2(l1 0 

Soil Class ification Chart 
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SOIL CLASSIFICATION (,L\STM D-2487) ENVIROTECH 
Client: 
Submittal : 

Wash ington Closure Hanford 

05-18M Operations Lab Testing ! ;no N. 11 ,h Slre> t> I I fi11d , 0 1' ~ 1-01 
;/lo, ~ \-1-8 -Bo I f .t\ • r,50, 1 \ ~ --HO l 

Sample Information 

Contact Name: Charlie S 1ba Sample ID 08-59 

Proiect S 013 3A OD' 
,, 

Sample Description . Operations Soil 

Project Location . ERDF- Ce ls 9- 10 Sampling Date 10/29/2.010 

Tested By L Hay Date 11/ 20t0- Sampled By J Macsh 

Reviewed By J . oss Date . 11l312010 Date Received . 10/2912010 

Natural Moisture Content 

I Natural Mois ture I 4 7% 
Soil Classification Chart 

60 
Atterberg limits Test Results (ASTM D-4318) 50 

Flow Index NIA Spec 

Liquid Limit NIA 

Plastic Limit NIA 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Open ing % Pass:ng 

3" 76.000 100 0 

1 " 25 000 100 0 

3/8" "9 500 100 0 

No.4 4..750 100 0 

No 10 2 000 98 0 

No. 40 0A25 48.4 

No 200 0.075 8 2 

Cu 88 

Cc · 1 0 

Unified Soil Classification (ASTM D-2487) 

SW-SM: Well-graded sand with silt 

Deviations from ASTM None 
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SOIL CLASSIFICATION (ASTM 0 -2487 ) ENVIROTECH 
Client: 
Submittal : 

Washington Closur.e Hanford 

05-18M Operations Lab Testing 2-,Ll0 N Ii ;h ) i rt-'P \ I f 11 ,d , 0 \\ - !70 I 
',8 11 : J q . lJ 71;/I I I .i , ! ",flil • 1 li-4 lOl 

Sample Information 

Contact Name Sample ID. OP-60 

Project Sample Descnpt1011 Operc1.t1ons Soll 

Project Location . Sampling Date 10/29/2010 

Tested By 1111/2010 Sampled By J Marsh 

Reviewed By t 1/312010 Date Received 0/29/201 0 

Natural Moisture Content 

!Natural Moisture I 49% 
Soil Classif ication Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 50 

Flow Index NiA Spec 

Liqu id Limit NIA 

Plasuc Lim1t NIA 

Plasticity Index N/A 

Particle Size Anaylsis (ASTM 0-422) 
200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

3" 75000 100 0 

1 " 25,000 1000 

3/8" 9 500 100 0 

No.4 4 750 100 0 

No. 10 2~000 96.6 

No. 40 0 425 43 9 

No. 200 <1075' 7 0 

Cu 8 7 

Cc 09 

Unified Soil Classification (ASTM 0-2487) 
SP-SM : Poorly-graded sand with silt 

Deviations from ASTM · None 

Spec I 
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SOIL CLASSIFICATION (.'\STM 0 -2487) ENVIROT ECH 
Client: 
Submitta l: 

Wasliington Closure Hanford 
05'1 8M Operafions Lab Testing :·,110 N I llh :>1r1•,, 1 I l: 111 ri, Q f. " 170 I 

, ,801 21 .J-8~1.l0 I 1-d, 1'itl01 21 '-4 lO: 

Sample Information 

Contact Name. Sample ID OP-61 

Project Sample Description. O perations S011 

Project Locati on. Sampling Date. 1'1/10/201 0 
Tested By 1 122/20 O Sampled By 1 Williams 

Reviewed By J Voss Date . 1 /29 010 Date Recei ved 1'1/ 0/2010 

Natural Moisture Content 

!Natural Moisture I 3 .7% 
Soil Classification Chart 

60 

Atterberg Limits Test Results (ASTM 0-4318) 
a: 50 

Flow Index NIA Spec 

L1qu1d Limit NIA 

Plastic L1m 1I NIA 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM 0-422) 
200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 
3 .. 75 000 100 0 
1 .. 25 000 100.0 

3/8 " 9 500 100 0 

No.4 4 750 \00 0 

No. 10 2..000 98.7 

No. 40 0 425' 49 4 

No . 200 0075' 83 

Cu 85 

Cc 1 0 

Unified Soil Classification (ASTM 0-2487) 
SW-SM: Well-graded sand with silt 

Deviations from ASTM None 
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SOIL CLASSIFICATION (.A.S TM 0 -2487 ) ENVIROTECH 
Client: 
Submittal : 

Washington Closure Hanford 

05-18M Operations. Lab Testing ~--10 0 ."~ , itli ~ i 1~1 1 r1 11 1I. ~ -: , -01 
~3(!' .:. 1-H l-!HJ I I ," , c,IJIJ ; 1 1 ~ - ~ 101 

Sample Information 

Contact Name '' ::fi 1'°" Sample ID OP-62 

Project Sample Description Operations Soil 

Project Location ERDF Cells 9-10 Sampli ng Date '1 111 012010 
Tested By J Schut Date 1t122J2Cf10 Sampled By : T, Williams 

Reviewed By J Voss Date· 11/29/2010 Date Received 11 /1012010 

Natural Moisture Content 

j Natural Moisture I 45% 
Soil Classification Chart 

60 

Atterberg Limits Test Results (ASTM 0-4318) 
a: 50 

Flow Index N/A Spec 

Liquid Limit N/A 

Plastic Limit N/A 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Pass ing 

3" 75.000 100 0 

1 " 25.000 100.0 

3/8 " £l 500 100 0 

No.4 ~ 750 100.0 

No. 10 2.000 98.2 

No. 40 0 425 52 5 

No. 200 0 O?~ 11 0 

Cu 10 2 

Cc 1 2 

Unified Soil Classification (ASTM D-2487) 

SW-SM: Well-graded, sand with silt 

Devia tions from ASTM None 

Spec I 
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SOIL CLASSIFICATION (AS TM 0-2487 ) 

Client: 
Submittal: 

Washington Closure Hanford 
05-18M Operations Lab Testing 

Sample Information 

Contact Name. Charfie Skiba ,. , . Sampie ID 

ENVIROTECH 
l 'i il t i N I I th lff't' t I [11 1d , 0 1-- • 1-0 1 
,eo, : 1-1 .a;oo 1 , " ' 1mo, 2 17.-1 10 2 

OP-63 

Project S013213AOO Sample Description Operations Soil 

Project Location : ERDF Geils 9*10 Sampl ing Date "11/1 0/2010 

Tested By . J Schut Date 11/2 01 0 Sampled By T Williams 

Reviewed By. J . Voss Date 11129/2010 Date Received. 11/ 10/2010 

Natural Moisture Content 

!N a tu ra l M o istu re I 4 7°/u 
Soil Classification Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 50 

Flow Index N/A Spec 

Liquid Limi t NIA 

Plastic Limit NIA 

P!ast1c1ty Index NIA 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Pass:ng 

3" 75.000 100 .0 

1 " 2.5 000 100 0 

3/8" 9 500 100.0 

No.4 4 750~ 100 0 

No. 10 2 000 96 8 

No. 40 0425 50 8 

No. 200 00}5 9 7 

Cu 9.6 

Cc 1.1 

Unified Soil Classification (ASTM 0-2487) 
SW-SM: Well-graded sand with silt 

Deviations from ASTM None 

a: 
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SOIL CLASSIFICATION (ASTM D-2487) ENVIROTECH 
Client: 
Submittal: 

Washington Closure Hanford 

05-18M Operations Lab Testing 2500 , . I lih Slrt?t'I I E111cl, Q I,. i"JiOI 
1580) 234-8 80 I l· ,1 15801 !J --1 IOl 

Sample Information 

Contact Name. Charlie Skiba Sample ID: OP-64 

Project: S013213A00 Sample Description : Operations Soil 

Project Location : ERDF Cells 9-10 Sampling Date: 11/10/2010 
Tested By: J . Schut Date: 11/16/2010 Sampled By: T. Williams 

Reviewed By: J. Voss Date 12/1 4/2010 Date Received : 11 /10/2010 

Natural Moisture Content 

j Natural Moisture I 4 .2% 
Soil Classification Chart 

60 
Atterberg Limits Test Results (ASTM D-4318) =- 50 

Flow Index NIA Spec 

Liquid Limit NIA 

Plastic Limit NIA 

Plasticity Index N/A 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

3 " 75.000 100.0 
1 ,, 25.000 1000 

3/8" 9.500 100 0 

No.4 4.750 100.0 

No. 10 2 000 92 7 

No. 40 0,425 46 3 

No. 200 0.075 7.9 

Cu NIA 

Cc NIA 

Unified Soil Classification (ASTM 0-2487) 

SW-SM: Well -graded sand with Silt 

Deviations from ASTM: None 

~ 
)( 
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SOIL CLASSIFICATION (ASTM D-2487) ENVIROTECH 
Client: 
Submitta l : 

Washington Closure Hanford 

05-'18M Operations Lab Testing :;,11; N 111 !, l rf'Pi I E111 d , Oil. - i -01 
, 80, ! l-l -8 -80 I F, tx 15fl0113 7- -ll(I! 

Sample Information 

Contact Name Charlie Ski ba ✓- Sample ID OP-65 

Project S013213A00 Sample Description Operations Soil 

Pro1ect Location . ERDF Ge Is 9~10 Sarnpl1ng Date 1 1112/2010 
Tested By: J_ Schut 11122/2010 Sampled By J. Schut 

Reviewed By J, Voss Date . 11!29/-2010 Date Received · 1111212010 

Natural Moisture Content 

I Natural Moisture I 4.5% 
Soil Classificat ion Chart 

60 
Atterberg Limits Test Results (ASTM D-4318) :=- 50 

Flow Index NiA Spec 

Liquid L1m1t NIA 

Plastic Limit N/A 

Plasticity Index N/A 

Particle Size Anaylsis (ASTM D-422) 

200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Opening % Passing 

3" 75'000 100 0 

1 " 25.000 100 0 

3/8 " 9 500 100.0 

No.4 4 I 50 100.0 

No. 10 2 000 98 6 

No. 40 0.425 49 9 

No. 200 0 07:S. 7.9 

Cu 8.2 

Cc 1.0 

Unified Soil Classification (ASTM D-2487) 
SW-SM: Well-graded sand with silt 

Deviations from ASTM None 

e:. 
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SOIL CLASSIFICATION (ASTM 0-2487) ENVIROTECH 
Client : 
Submittal: 

Washington Closure Hanford 

05-18M Operations Lab Testing 1:iOU . I llh lrtt> I I En id , O K 7370 1 
(5801 2]-l -8780 I F,I\ (580) 23 7--l JOJ 

Sample Information 

Contact Name: Charlie Skiba Sample ID: OP-66 

Project: S013213A00 Sample Description : Operations Soil 

Project Location : ERDF Cells 9-10 Sampling Date: 11 /19/201 0 

Tested By: J. Schut Date: 11 /20/201 0 Sampled By: T. Williams 

Reviewed By: J. Voss Date : 12/14/2010 Date Received: 11/19/2010 

Natural Moisture Content 

!Natural Moisture I 4 .9% 
Soil Classif ication Chart 

60 
Atterberg Limits Test Results (ASTM D-4318) :::- 50 

Flow Index NIA Spec 

Liquid Limit NIA 

Plastic Limit NIA 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM D-422) 
200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Opening % Passing 

3" 75.000 100.0 

1 " 25.000 100.0 

3/8 " 9 500 100.0 

No.4 4.750 100.0 

No. 1.0 2.000 98.3 

No. 40 0.425 53.2 

No. 200 0075 10.4 

Cu 2.8 

Cc 04 

Unified Soil Classification (ASTM D-2487) 

SP-SM: Poorly-graded sand with Silt 

Deviations from ASTM: None 

~ 
)( 
Cl) 

"O 
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"' c:: 
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• SOIL CLASSIFICATION (ASTM 0-2487) 

Client: 
Submittal: 

Washington Closure Hanford 

05-18M Operations Lab Testing 

Sample Information 

Contact Name: Charlie Skiba 

Project: S013213A00 

Project Location : ERDF Cells 9-10 

Sample ID: 

ENVIROTECH 
r.' ' n. 

2500 N. I Ith S1ret>I I En id, OK i370 I 
t580) lJ-1-8 780 I f,lX (580) 2J 7--IJ02 

OP-67 

Sample Description : Operations Soil 

Sampling Date: 11/19/2010 
Tested By: J. Schut Date : 11/20/2010 Sampled By: J . Schut 

Reviewed By: J. Voss Date: 12/14/2010 Date Received : 11/19/2010 

Natural Moisture Content 

!Natural Moisture j 5.0% 
Soil Classification Chart 

60 

Atterberg Limits Test Results (ASTM D-4318) 50 

Flow Index NIA Spec 

Liquid Limit NIA 
Plastic Limit NIA 
Plasticity Index NIA 

Particle Size Anaylsis (ASTM D-422) 

200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

3" 75.000 100.0 

1 " 25 000 100.0 

3/8 " 9 500 100.0 

No.4 4.750 100.0 

No. 10 2.000 98.2 

No.40 0.425 53.2 

No. 200 0.075 9.8 

Cu 2.8 

Cc 04 

Unified Soil Classification (ASTM 0-2487) 

SP-SM: Poorly-graded sand with Silt 

Deviations from ASTM: None 

c.. 
)( 40 
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SOIL CLASSIFICATION {,ti.STM 0 -2487) ENVIROTECH 
Client: 
Submittal : 

Washington Closure Hanford 

05-18M Operations Lab Testing 1500 . 1 lih 1ree! I E,ud, 0 ~ 7 J70 I 
t5801 LJ-l •8780 I F,1, t580l 2Ji- -U0 2 

Sample Information 

Contact Name Charlie Skiba Sample ID: OP-68 

Project: S01 321 3A00 Sample Description: Operations Soil 

Project Location : ERDF Cells 9-10 Sampling Date: 11/19/2010 
Tested By: J. Schut Date : 11/20/2010 Sampled By: J. Schut 

Reviewed By: J. Voss Date : 12/14/2010 Date Received 11 /19/2010 

Natural Moisture Content 

I Natural Moisture I 4.1% 
Soil Class ification Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) =:- 50 

Flow Index NIA Spec 

Liquid Limit NIA 

Plastic Limit NIA 
Plasticity Index NIA 

Particle Size Anaylsis (ASTM 0-422) 
200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

3 " 75 000 100.0 

1 " 25 000 100.0 

318 " 9.500 100.0 

No.4 4.750 100.0 

No. 10 2 000 98.2 

No. 40 0 425 51 .6 

No. 200 0.075 8.8 

Cu 2.9 

Cc 0.4 

Unified Soil Classification (ASTM 0-2487) 
SP-SM: Poorly-graded sand with Silt 

Deviations from ASTM: None 

~ 
)( 
QI 

"O 
.E 
-~ 
ui 
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SOIL CLASSIFICATION (ASTM 0 -2487) ENVIROTECH 
Client: 
Submittal: 

Washington Closure Hanford 

05-18M Operations lab Testing 2500 ' . I I th treet I l 111d, OK 7J OI 
1-001 LJ-l-8 60 I FJ~ (580} 2J ·-1302 

Sample Information 

Contact Name: Charlie Skiba Sample ID: OP-69 

Project: S013213A00 Sample Description: Operations S01I 

Project Location: ERDF Cells 9-10 Sampling Date: 11/19/2010 
Tested By: J. Schut Date : 11 /20/2010 Sampled By: J. Schut 

Reviewed By: J. Voss Date : 12/14/2010 Date Received 11/19/2010 

Natural Moisture Content 

l Natural Moisture ! 3.8% 
Soil Classification Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 

a: 
Flow Index NIA Spec 

Liquid Limit NIA 

Plastic Limit NIA 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM 0-422) 
200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

3 " 75 000 100.0 

1 " 25 000 100.0 

3/8" 9.500 100 0 

No.4 4.750 100.0 

No. 10 2000 97.8 

No. 40 0 425 49.5 

No. 200 0 075 7.8 

Cu 2.9 

Cc 0.3 

Unified Soil Classification (ASTM 0-2487) 
SP.SM: Poorly-graded sand with Silt 

Deviations from ASTM: None 

)( 40 .. 
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SOIL CLASSIFICATION (ASTM 0 -2487) ENVIROTECH 
Client: 
Submittal : 

Washington Closure Hanford 

05-18M Operations Lab Testing 2500 . I l!h S1ret!I I En,d. O t- iJ 701 
15801 2 -1 -8760 I F," I llOt 2J •• J02 

Sample Information 

Contact Name Charlie Skiba Sample 10: OP-70 

Project: S013213A00 Sample Description: Operations Soil 

Project Location : ERDF Cells 9-10 Sampling Date : 11/18/2010 
Tested By: J. Schut Date 11/20/2010 Sampled By: J . Schut 

Reviewed By: J. Voss Date: 12/14/2010 Date Received : 11/18/2010 

Natural Moisture Content 

j Natural Moisture I 5 7% 
Soil Classification Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 

~ 
so 

Flow Index N/A Spec 

Liquid Limit N/A 

Plastic Limit N/A 

Plasticity Index N/A 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve An;tlysls (ASTM D-1140) 

Sieve No Sieve Opening % Passing 

3 " 75.000 100.0 

1 " 25.000 100.0 

3/8 " 9 500 98.3 

No.4 4.750 98.0 

No. 10 2 000 96.5 

No. 40 0 425 57.1 

No. 200 0.,075 14 5 

Cu 2.7 

Cc 04 

Unified Soil Classification (ASTM 0-2487) 

SM: Silty Sand 

Deviations from ASTM: None 

>< 
QI 
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SOIL CLASSIFICATION (ASTM 0-2487) 

Client: 
Submittal: 

Washington Closure Hanford 

05-18M Operations Lab Testing 

Sample Information 

Contact Name: Charlie Skiba 

Project: S013213A00 

Project Location: ERDF Cells 9-10 

Sample ID: 

ENVIROTECH 
2500 N. l l ih Sire~! I Enid , OK 73701 
1580) lJ-l-8780 I Fax (580) 237- -1 301 

OP-71 

Sample Description : Operations Soil 

Sampling Date: 12/8/2010 
Tested By: J. Schut Date: 12/10/2010 Sampled By: J. Schut 

Reviewed By: J. Voss Date: 12/15/2010 Date Received : 12/8/2010 

·-···· ··-·- ··-·-·-·--------------
Natural Moisture Content 

I Natural Moisture ! 5.5% 
Soil Classification Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 

a: 50 

Flow Index NIA Spec 

Liquid Limit NIA 

Plastic Limit N/A 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis {ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

3" 75.000 100.0 

1 " 25.000 100.0 

3/8 " 9.500 100.0 

No.4 4.750 99.6 

No. 10 2.000 98.2 

No. 40 0.425 59.3 

No. 200 01075 10.4 

Cu 2.1 

Cc 0.5 

Unified Soil Classification (ASTM D-2487) 

SP-SM: Poorly-graded sand with silt 

Deviations from ASTM: None 
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SOIL CLASSIFICATION (ASTM D-2487) ENVIROTECH 
Clien t: 
Submittal : 

Washington Closure Hanford 

05-18M Operations Lab Testing 2.500 N. I llh Si r I I Enid, Ok 73701 
(5801 2J4-8780 I F,1\ (5801 23 7-4.102 

Sample Information 

Contact Name: Charlie Skiba Sample ID: OP-72 

Project: S013213A00 Sample Description: Operations Soil 

Project Location : ERDF Cells 9-10 Sampling Date: 12/8/2010 
Tested By: J . Schut Date: 12/10/2010 Sampled By: J. Schut 

Reviewed By: J. Voss Date : 12/15/2010 Dale Received: 12/8/2010 

Natural Moisture Content 

J Natural Moisture I 4.9% 
Soi l Classification Chart 

60 
Atterberg Limits Test Results (ASTM D-4318) 

a: 50 

Flow Index N/A Spec 

Liquid Limit N/A 

Plastic Limit N/A 

Plasticity Index N/A 

Particle Size Anaylsis (ASTM D-422) 

200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Opening % Passing 

3 " 75.000 100.0 

1 " 25.000 100.0 

318 " 9.500 100.0 

No.4 4.750 100.0 

No. 10 2.000 98 .7 

No. 40 0.425 59.5 

No. 200 0.Q75 11 .0 

Cu 2 1 

Cc 0.5 

Unified Soil Classification (ASTM D-2487) 

SP-SM: Poorly-graded sand with silt 

Deviations from ASTM: None 
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• SOIL CLASSIFICATION (ASTM 0-2487) ENVIROTECH 
Client: · i 

Submittal : 
Washington Closure Hanford 

05-18M Operations lab Testing 2500 . I llh 1<1:'P! I En, I, 0 1-- iJ 70 1 
t580J 1J-l·8 80 I fd , 1~80! 2J i- .JJ02 

Sample Information 

Contact Name: Charlie Skiba Sample ID: OP-73 

Project: S013213A00 Sample Description : Operations Soil 

Project Location: ERDF Cells 9-10 Sampling Date 12/8/2010 
Tested By: J Schut Date: 12/10/2010 Sampled By: J. Schut 

Reviewed By: d Voss Date: 12/ 15/2010 Date Received: 12/8/2010 

Natural Moisture Content 

I Natural Moisture ! 48% 
Soil Classification Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 

ii: so 

Flow Index NIA Spec 

liquid Limit NIA 

Plastic Limit NIA 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

3 " 75 000 100.0 

1 " 25.000 100.0 

3/8" 9.500 99.5 

No.4 4.750 99.4 

No. 10 2.000 98.0 

No. 40 0 425 57 3 

No. 200 0075 10 2 

Cu 2.4 

Cc 0.4 

Unified Soil Classification (ASTM D-2487) 

SP-SM: Poorly-graded sand with silt 

Deviations from ASTM: None 
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SOIL CLASSIFICATION (ASTM D-2487) ENVIROTECH 
Client: 
Submittal : 

Washington Closure Hanford 

05-18M Operations Lab T_esting 2500 . I I th Ir I I Enid, O K 7370 1 
1580) 21-l-8780 I F," ("80l !J --IJ02 

Sample Information 

Contact Name: Charlie Skiba Sample ID: OP-74 

Project: S013213A00 Sample Description : Operations S01I 

Project Location : EROF Cells 9-10 Sampling Date : 12/8/2010 
Tested By: J. Schut Date: 12/1 0/2010 Sampled By: J. Schut 

Reviewed By: J. Voss Date: 12/15/2010 Date Received: 12/8/2010 

Natural Moisture Content 

I Natural Moisture I 4.2% 
Soil Classification Chart 

60 
Atterberg Limits Test Results (ASTM D-4318) 

0:: 50 

Flow Index NIA Spec 

Liquid Limit NIA 
Plastic Limit NIA 
Plasticity Index NIA 

Particle Size Anaylsis {ASTM 0-422) 

200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Opening % Passing 

3" 75.000 100 0 

1 " 25.000 100 0 

3/8 " 9.500 100.0 

No.4 4.750 99.9 

No. 10 2 000 98.6 

No. 40 0.425 57.9 

No. 200 0.075 10.3 

Cu 2.3 

Cc 0.4 

Unified Soil Clas.sification (ASTM 0-2487) 

SP-SM: Poorly-graded sand with silt 

Deviations from ASTM: None 

>< 
Ill 

"O 
£ 
u 
~ 
Ill 

0:: 

Spec I 

.; 
C: 

u: 
c 
" ~ 
QI 
0. 
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40 

30 

20 

10 

0 

0 20 40 60 80 

Liquid Limit (LL) 

Grain Size Analysis 

100 0 

90 .0 

80.0 

70.0 

60.0 

- --, ,- jl 1\ : I ,, 
11 I \ , II 

I 

r 1 I f 
11 

I 
50.0 

40.0 

\. 
!•I 

' 
I 

' I 

30.0 

20.0 

:\ 
\ 

10.0 

0.0 

100.000 10.000 1 000 0. 100 

Particle Size (mm) 

--- Senes2 

/ l /19/ I~ 
Date 

100 

----
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SOIL CLASSIFICATION (ASTM 0-2487) ENVIROTECH 
Client: 

' j 

Submittal: 
Washington Closure Hanford 

05-18M Operations Lab Testing 1500 N I I 1h Str~~I I Er11 d, Q i._ 7370 I 
,,ao, 1JH l780 I ~. I\ t 80) L i --U 02 

Sample Information 

Contact Name: Charlie Skiba Sample ID OP-75 

Project: S013213A00 Sample Description: Operations Soil 

Project Location: ERDF Cells 9-1 O Sampl ing Date: 12/8/2010 
Tested By: J. Schut Date: 12/10/2010 Sampled By: J. Schut 

Reviewed By: J Voss Date· 12/15/2010 Date Received : 12/8/2010 

Natural Moisture Content 

I Natural Moisture I 7.7% 
Soil Class if ication Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 

a: 50 

Flow Index NiA Spec 

Liquid Limit NIA 

Plastic Limit NIA 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM 0-422) 
200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Opening % Passing 

3 " 75.000 100.0 

1 " 25 000 100 0 

3/8" 9 500 100.0 

No.4 4.750 99.5 

No. 10 2 000 97.8 

No. 40 0 425 53.8 

No. 200 0.075 10.6 

Cu 28 

Cc 04 

Unified Soil Classification (ASTM 0-2487) 

SP-SM: Poorly-graded sand with silt 

Deviations from ASTM: None 

)( 
QI 

"O 
.s 
.!::! 
ui 
ra 
a: 

Spec I 

.; 
C: 
~ 

C: .. 
~ 
"' 0. 
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40 

30 

20 

10 

0 

0 20 40 60 80 

L iquid Limit (LL) 

_ _:-_ ---~~ ---- -

Grain Size Analysis 

100.0 

90.0 

80.0 

70.0 

60 0 

50 0 

40 0 

30.0 

20.0 

- -
ffl1, - · I - --., I I I 
,}11 \ II 

·I I 
I 

' Ii I 
II t II. I 

I ' j 'I. 

l I 
I : \ I 

10 0 

0.0 

I 

I 

100.000 10.000 1.000 0. 100 

Particle Siz.e (mm) 

- Serres 2 

Date 

100 

0.010 



SOIL CLASSIFICATION (ASTM 0-2487) 

Client: 
Submittal: 

Washington Closure Hanford 

05-1 8M Operations Lab Testing 

Sample Information 

Contact Name: Charlie Skiba 

Project: S013213AOO 

Project Location : ERDF Cells 9-10 

Sample ID 

ENVIROTECH 
I - - I ~ r . . ~ J . 

2500 N. 11 1h SIreeI I EniJ , OK 7 J70 I 
(580) 13-1-8780 I F.ix (- 80) 2J7--U 02 

OP-76 

Sample Description : Operations Soil 

Sampling Date : 12/8/2010 
Tested By: J. Schut Date: 12/1 0/2010 Sampled By: J. Schut 

Reviewed By: J . Voss Date: 12/15/2010 Date Received : 12/8/2010 

Natural Moisture Content 

!Natura l Mois ture I 4.5% 
Soil Classification Chart 

60 
Atterberg Limits Test Results (ASTM 0-4318) 

~ 
50 

Flow Index NIA Spec 

Liquid Limit NIA 

Plastic Limit NIA 

Plasticity Index NIA 

Particle Size Anaylsis (ASTM 0-422) 
200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

3" 75.000 100.0 

1 " 25.000 100.0 

3/8" 9.500 100.0 

No.4 4.750 99.8 

No. 10 2.000 98.4 

No. 40 0 425 58.6 

No. 200 0.075 11 .0 

Cu 2.2 

Cc 04 

Unified Soil Classification (ASTM 0-2487) 
SP-SM: Poorly-graded sand with silt 

Deviations from ASTM: None 

)( 40 
QJ 
'O 30 -= 
~ 20 
Ill 
(II 

a:: 10 

0 

0 20 40 60 80 

Liquid Limit (LL) 

Spec I Grain Size Analysis 

100.0 

90.0 

80.0 

-
I I I \ I 

' ai 70 .0 
,:: 

60 .0 u: 
c 50 .0 
"' ~ 40.0 
QJ 

0.. 30 .0 

20.0 

. ' 
\ 

I \ 
10.0 

0.0 

100.000 10.000 1.000 0.100 

Particle Size (mm) 

- series2 

Date 
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FINAL REPORT 

CONSTRUCTION QUALITY AsSURANCE (CQA) 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ERDF) 

SUPER CELLS 9 & 10 

SUBCONTRACT S01321 JAOO 
010.032-00-ROB 

J.2 

PRE-CONSTRUCTION PROCTORS 

ENVIROTECH 2500 North Eleventh Street • PO Box 6029 • Enid, Oklahoma 73702 • (580) 234-8780 • Fax (580) 237-4302 
Erl, 1r1rtrrnir ~ r:(lrt'.ilJlflrlG l t W 



Standard Proctor (ASTM D698J 
Client: 
Form : 

Washington Closure Hanford 

05-18M Operations Proctor 

Sample Information 

Contact Name Charlie Skiba 
Project: S013213A00 
Project Location . ERDF Cells 9-10 

Tested By: L Hay Date. 
Reviewed By: T. Willlams Date 
Comments 

DENSITY DATA (lbs) 

Mold + Wet Soil 12.5985 12.7230 

Mold Wt. 8 72 8.72 

Wet Soil 3.88 4 00 

lbs/cu . ft . (wet) 116.3 120.1 

lbs/cu ft . (dry) 102 6 104 1 

MOISTURE DAT A (grams) 

Tin No. E3 ES 

Wet Soil + Tin 919 30 907~50 

Dry Soil + Tin 839.60 819 80 
Tin Wt. 246.50 246.70 

Dry Soil 593 10 573 10 

% Moisture 13.4% 15.3% 

% Saturation 56.4% 66 .9% 

S/5!2010 

5/6/2010 

12.8205 

8 72 

4 10 

123 0 

105.5 

AS 
543.70 

473.40 

50.00 

423 40 

16.6% 

75 1% 

ENVIROTECH 
2s1or--. . 11 1hS1re1:•1 I EnrcJ, OK 7) 701 
, SB l \ 2J -l-8780 I f <1,, S80l dr--l 101 

Sample ID . OP.-01 

Sample Des: Op. Soil 
Sampl ing Date: 4/28/2010 

Sampled By: L Hay 
Date Received: 4/28/2010 

Report No. 05-016-062 

12.9305 12_.S 150 

8.72 8 72 

4.21 A 19 

126 3 125.8 

106 2 104. 1 

II A9 
584.40 58 C 10 

499.30 489.20 

49.90 48.50 

449 .40 440.70 

18.9% 20 9% 

87 2% 91 1% 

MAXIMUM DRY DENSITY (PCF) 
106.2 

OPTIMUM MOISTURE CONTENT(%) 
19.0% 

120.00 

u.. 115 .00 u 
c.. 
>, 

:E; 110.00 
C 
Cl.> 
0 

i::' 105.00 
0 

100.00 

13% 14% 

Z .A.V. Gs = 2. 70 

j 
+ 
t 
l 

15% 16% 17% 18°/o 19% 20% 21% 22% 

Moisture Content(¾) 

Date 
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Standard Proctor (ASTM 0698) ENVIROTECH 
Client: 

Form: 

Washi ngton Closure Hanford 

'05-1 SM Operations Proctor 

Sample fnformation 

Con tact Name. Charlie Skiba 

Project S01'3213A00 
ProJect l ocation ERDF Cells 9-10 
Tested By: L Hay Date 
Reviewed By. J Voss ; Date. 
Comments: 

DENSITY DATA (lbs) 

Mold + Wei Soil 1'2 S500 127485 

Mold Wt 8] 2 8 72 

Wet Soil 4 23 4 03 

lbs/cu ii (wet) 126 9 120 9 

lbs/cu ft . (dry) i08 2 109 1 

MOISTURE DATA (grams) 

Tin No A12 M2 

Wet Soil + Tin 562_60 587 70 

Dry Soil+ Tm 487_00 535.30 

Tin Wt. 50.00 5000 

Ory Soil 437 .00 485.30 

% Moisture 17_3% 10.8% 

% Saturat ion 83 9% 536% 

MAXIMUM DRY DENSITY (PCF) 
110.6 

10/8/2010 
10/12/2010 

12 8390 

872 

4 12 

123 6 

109 5 

M3 

61670 

552.30 

50.50 

501 .80 

12.8% 

64 4 1/o 

]50v N 111h 1n •, •1 I rn ,d 0 1-. iFO l 
,eo 23-1-a -so, 1-,r, 1'i80 .:3,-.i o2 

Sample 10 · OP-05 
Sample Des. Op Soil 

Sampling Date: 10/4L2010 
Sampled By: R Swenson 
Date Received : 10/4/2010 
Report No. 5-16-176 

12 8965 12 9895 

8_72 872 

4 18 4 .27 

125 3 128 I 

109 i 110 6 

M4 I MS 
597 10 I 66270 

529,.10 578_70 

50.40 50 00 

478 70 528 70 

14 2% 15 9% 

71 .6% 81 .9% 

OPTIMUM MOISTURE CONTENT (%) 
16.0% 

··-1 

120.00 

u. 115.00 u 
a.. 
?;-
Ul 110.00 
C 
(!J 

0 

~ 
0 

105.00 

100.00 

Z.A.V. Gs= 2.70 

10% 11 °1< 12% 13% 14% 15% 16% 17% 18% 19% 20% 

Moisture Content (%) 

Envirot;&, Date 
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Standard Proctor (ASTM D698J 
Client: 

Form: 

Washington Closure Hanford 

05-18M Operations Proctor 

Sample Information 

Contact Name. Charlie Skiba 

Project S013213A00 
.,.,.~ 

Project Location · ERDF Ce.11s 9-10 

Tested By L. Hay Date. 

Reviewed By J. Voss Date 

Comments 

DENSITY DATA (lbs) 

Mold + Wet S011 12.6340 12.8305 

Mold Wt 8. 72 87 2 

Wet Soil 3 92 4 11 

lbs/cu . ft. (wet) 117.5 123 3 

lbs/cu ft . (dry) 106.0 107 6 

MOISTURE DATA (grams) 

Tin No M6 MS 

Wet Soil + Tin 557 20 628.90 

Dry Soil+ Tin 507 60 555.20 

Tin Wt 49,50 50.30 

Ory Soil 458 10 504 .90 

% Moisture 10.8% 14 6% 

% Saturation 49.6% 69 7% 

10/8/2010 

.rn,1112010 

1'2 .9625 

8 72 

4.24 

127.3 

109.9 

M9 

650.00 

568 00 

49 80 

518.20 

15.8% 

80.2% 

ENVIROTECH 
250ll N I l rh Slrt•PI I E111CI OK c- p u1 

,sao, ::! 1-l-ll~Rn I F,l\ :~iJ()! 137--! 301 

Sample ID OP-10 

Sample Des: Op, Soil 
Sampling Date: 10/5/2010 

Sampled By: R. Swenson 

Date Received 10/5/2010 

Report No. 5-16-176 

12 .. 97.95 . 
8 72 

.... ~ . 
4 26 

127.8 

109.3 

M 10 - ' ,.. ...... ,,..,.:.i,.;.'I 

632.60 !~~"'~ . ~; ,, " ...... '~ 

,548.00 
.. --~~- ..,,,, 

50. 10 
- 6 .,, 

-::....-. ~ -- ~,...: 

497.90 

17 0% 

84 6% 

MAXIMUM DRY DENSITY (PCF) 
111 .1 

OPTiMUM MOISTURE CONTENT (%) 
16.4% 

120.00 

u. 115.00 u 
Q_ 

>, 

~ 110.00 
C 
Cl) 

0 
c':' 105.00 
0 

1 OD.DO 

Z.A.V. Gs= 2.70 

•-----~------

1D% 11 % 12% 13% 14% 15% 16% 17% 18% 19% 20% 

Moisture Content (%) 

Date 
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Standard Proctor (ASTM 0698 / 
Client 

Fonn : 

Washi ngton Closure Hanford 

05-1 BM Operations Proctor 

Sample Information 

Contact Name Charlle-S i<1ba 

P roJect· S013213A00 
Project Location ERDF Cells 9- 0 

Tested By: L. Ha,; Date 

Reviewed By. J . Voss Date 

Comments· 

DENSITY DATA (lbs) 

Mold + Wet S011 i 2..58B0 1'2 657 5 

Mold Wt 8 72 8 72 

Wet S01I 3 87 3 95 

lbs/cu ft. (wet) 1·I6 , l 1 18 5 

lbs/cu ft (dry) 104 5 104 8 

MOISTURE DATA (grams) 

Tin No M11 A12 
Wet Soil + Tin 551 80 580. 30 

Ory Soll + Tin 501.70 51 9 00 

Tin W t. 48 50 5000 
Ory S011 453 20 469 00 

% Moisture 11. 1 Vo 13. 1% 

% Saturation 48.8% 58 .0% 

10/81201 0 
rn111 2010 

12 8490 

8 72 

4 13 

123.9 

105.7 

JI 

57 9 00 

501 20 

5000 

451 .20 

17.2% 

78 3% 

ENVIROTECH 
2,11(> -.. 1 J h 'i1 rl•1-1 I rn ,d 01\ 7.17\Ji 

;811 ~l-1 -8 - 80 I f- ,1 580 !37-4 )CJ2 

Sample ID. O'P- 5 
Sample Des. Op S011 

Sampling Date . 10/6/2011 0 

Sampled Bt L Hay 
Date Received :..10/6l2010 

Report No. 5-1 6-176 

12. 9 175 1'2.97i15 

8.72 8.72 
4 20 4.25 

126.0 ·127.5 

JOB 8 109 4 

)c BOO 

607.40 606.60 

531 50 527. 30 

50 10 5000 

48 1.40 477 30 

15 8% 16 6% 

TT6% 83. 1% 

MAXIMUM DRY DENSITY (PCF) 
110.0 

OPTIMUM MOISTURE CONTENT(%) 
16.3% 

120 00 
ZAV. Gs= 2.70 

LL. 115 00 u 
a.. 

.~ 110.00 en 
C: 
Q) 

a 
~ 105 00 
a 

100.00 

10% 11 % 12% 13% 14% 15% 16% 17% 18% 19% 20% 

Moisture Content(%) 

-/ r--:--,'/ /U JZ -- ---
Enviro{ech ~ "' 
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Standard Proctor (ASTM D698J ENVI R O T E C H 

r 

I 
I 
L 

Client: 

Form : 

Washington Closure Hanford 

05-18M Operations Proctor 

Sample Information 

Contact Name Charlie Skiba 

Project: S011 3213A00 

Project Location. EROF Cells 9-10 

Tested By. L Hay Date. 

Reviewed By: _ • Voss Date: 

Comments· 

DENSITY DATA (lbs) 

Mold + Wet Soil 12 6998 12 7 897 

Mold Wt. 87184 87184 

Wet Soil 3 98 4 07 

lbs/cu. ft (we l) 119 4 122 1 

lbs/cu ft . (ory) 109 1 109 5 

MOISTURE OATA (9rams) 

Tin No M1 M2 

Wet Soll+ Tin 418.80 408.70 

Ory S01I + Tin 386 90 371 80 

Tin Wt. 5060 50,10 

Ory Soil 336 .30 32 1 70 

% Moisture 95% 11 5% 

% Saturation 47.0% 57 .6% 

MAXIMUM ORY DENSITY (PCF) 
111 .7 

115 00 
Z.A.V. Gs= 2.70 

LL. 
113.00 

u 
a. 

111 00 ?;-
(/) 

C: 
109 00 QI 

0 
~ 

107.00 0 

105_00 

250!.l I lrh , trt•d I t111d UK 73701 
,RU• 2J-l-8 ;"l\tl t , .,, S801 2 F--43 0~ 

Sample 10 . OP-'20 

Sample Des. Op. Soil 

Sampling Date: 10/8/2010 
10/12(2010 Sampled By: L, hlay 
10/1 9/201 0 Date Received 10/8/2010 

Report No 5-116-177 

12. 9480 , 2'9877 1.3 0206 

81184 87a34 87180 

4 23 4 27 4 30 

125 9 128 1 129 . 1 

111 7 111 4 11 1 1 

M3 M4 M l 

514 60 554 70 499.20 

45910 489. 00 436.60 

50.50 50 40 50,60 

408 60 438 60 386.00 

136% 15 0% 16 .2% 

72.2% 78 9% 84 7% 

OPTIMUM MOISTURE CONTENT (%} 
'1 3 .6% 

8% 9% 10% 11 % 12% 13% 14% 15% 16% 17% 18% 

Moisture Content (%) 

/2~/r -
Envir ech Date 

Page 1 of 1 
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Standard Proctor tASTM • 698) 
Client: 

Form : 

Washi.n.9ton Closur-e Hanford 

05-"ISM Opera tions Proctor 

Sample lnfonnation 

Contact Name. Charlie Skiba 

Project: S013213AOO 

Project Loca tion ERDF Cells 9-1 0 
Tested By· L. Hay Date 

Reviewed By J . Voss Date 

Comments 

DENSITY DATA (lbs) 

Mold + Wet Soil 13 1224 12 9932 

Mold Wt 8 71 84 8 71 80 

Wet Soi l 4 40 4 28 

lbs/cu . ft {wet) 132 1 128.3 

lbs/cu ft (dry) 113 2 112 2 

MOISTURE DATA (grams) 

Tin No <5 Et 
Wet S011 + Tin 548.50 42720 

Dry Soil + nn 477.'20 380 10 

Tin Wt 5060 50 00 

Ory Soil 426 60 330 10 

% Moisture 167% 14 3% 

% Saturation 92 4% 76 9% 

MAXIMUM DRY DENSITY (PCF) 
11 3.5 

115.00 

u. 113 00 
l) 
C. 
-~ 111.00 
t/1 

~ 109.00 
a 

5 107.00 

105.00 

10114/2010 
10/19/201 0 

Dn04 
8.7 180 

-I 41 

132.; 

I 1·1 8 

M2 

489 90 

421. 60 

5000 

371. 60 

18.4% 

97 9% 

ENVIROTECH 
251)() N I I l h ~l rPt 'I I h td ) :'" ;-o I 
158() .:?J4-8'8ll I I o\ , 'illO· .!J ,-.4 11)~ 

Sample 10· OP-25 

Sample Des: Op"' S011 
Sampling Date: 0/812010 
Sampled By· L. Hay 
Date Received .. 10/8/2010 

Report No. 5-16-178 

12832 1 ~3 0750 

8 7184 8 7 184 

4 11 4 36 

123.4 130.7 

110 0 113.0 

-M2 M4 
462.00 502.50 

41 T 30 441 40 

50.40 50 10 

366 .90 391 30 

12 2% 15.6% 

61 9% 86 0% 

' ·t,.; ',i 

-

OPTIMUM MOISTURE CONTENT (%) 
16.2% 

Z.A.V Gs =2.70 

- ........... 1 

I 
I 

10% 11 % 12 % 13% 14% 15% 16% 17% 18% 19% 20% 

Moisture Con tent (%) 

Enviroy{ch Date 

Page 1 of 1 

J.2 Page 6 of 16 



Standard Proctor (ASTM D698) 
Client 

Form: 

Washington Closure Hanford 

i05-1 8M Operations Proctor 

Sample Information 

Proiect: S01321'3A00 
Project Location : ERDF CeJls 9-10 
Tested By: R Swenson Date: 

Reviewed By. J. Voss Date. 

Comments. 

DENSITY DAT A Qbs) 

Mold + Wet Soi l 13.0686 13 0534 

Mold Wt. 8.7187 '8.7184 

Wet Soil 4.35 4 33 

lbs/cu . ft . (wet) 130.5 130.0 

lbs/cu ft . (dry) 112.4 '113 8 

MOISTURE DATA (grams) 

Tin No Ml M2 

Wet Soil + Tin 518,70 .530.60 

Ory Soil + T,n 453.60 470.60 

Tin W t. 50 60 50_00 

Dry Soil 403.00 420.60 

% Moisture 162% 14.3% 

% Satura:,on 87 3% 80 2% 

. , 

10/1512010 

10/18/2010 

12.9690 

8.7164 

4.25 

127 5 

113 6 

M3 

512.30 

461 .80 

50 60 

411 .20 

12.3% 

68.6% 

ENVIROTECH 
2:;11 N 11 1h Stn,•I I ~n,d OK 71 "0 1 
,580' 2J+fl7U0 I F.i 1 ·i80! !J 7--l J(1~ 

Sample ID OP-30 
Sample Des: Op. Soi l 

Sampling Date: 10/11/2010 

Sampled By: R. Swensorn 

Date Received : 10/1112010 

Report No. 5-16-1-81 

12.8277 ·r3 0689 

8.7184 8 71 '84 

4 11 4 35 

123.3 130.5 

112.0 111.3 

M4 MS 
622,20 598.60 

569.80 517.80 

.50 20 50 10 

519 60 467 70 

10 1% 173% 

54 0% 90 8% 

MAXIMUM DRY DENSITY (PCF) 
11 4.0 

OPTIMUM MOISTURE CONTENT (%) 
13.5% 

120.00 

u. 115 00 u 
a. 
z, 
"' 110.00 
C 
(!) 

0 
~ 105.00 

Cl 

100.00 

--------------- --- -
Z.A.V. Gs= 2.70 

. -----+-- -- t 

10% 11 % 12% 13% 14% 15% 16% 17% 18% 19% 20% 

Moisture Conten t (%) 

- -~ - --- -- ---1 

Date 

Page 1 of 1 
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Standard Proctor (ASTM 0698) 
Cl ient: 

Form : 

Washington Closure Hanford 

O.S-1 BM Operafions Proctor 

Sample Information 

Contact Name Charlie Sk fba 

Project. S013213A0O .,.f_, 

Project Location . EROF Ce Is 9-i0 
.. 

Tested By R. Swenson Date: 

Reviewed By: J_ Voss Date· 
Comments 

DENSITY DATA (lbs} 

Mold + Wet Soil 13 0616 1'3 0TT4 

Mold Wt. 8 7 187 8 7184 

Wet Soil 4 34 4 36 

lbs/cu ft (wet) 130 3 130 8 

tbs/cu. ft (dry) 110 1 11 2 1 

MOISTURE DATA (grams) 

n n No. M4 Jl 

Wet Soil + Tin 564.20 585.20 

Ory Soil + Tin 484 80 508 80 

Tin Wt 50.50 49 90 

Ory Soil 434 ,30 458.90 

% Moisture 18 3% 16 6% 

% Saturation 932% 89 4% 

10/15?2010 
10/18/2010 

13 0357 

8.718-1 

4 32 

129.5 

112 6 

BOO 

662.70 

582.70 

5000 

532.70 

150% 

818% 

ENVIROTECH 
1500 N. I l lh · Irv•'l I Enid O K 7 J~Ll 1 
· ;RO• c \-l -87811 I F,I\ 158()1 ~ \ 7--1 JO: 

Samp!e ID: OP-'35 

Sample Des. Op. Soj l 

Sampling Date. 10/11/2010 
Sampled By: R. Swenson 

Date Received :"I0J-111 /2010 
Report No. 5-16-180 

,2 9291 12 8237 

8 71 84 83184 

4 2 1 4 11 

126 3 123 2 

11 1 7 111.0 

M1 1 A12 

564,20 600.-50 

504..50 54630 

48.50 50.00 

456 00 496 30 

131 % 10.9% 

69 5% 57.0% 

MAXIMUM DRY DENSITY (PCF) 
112.6 

OPTIMUM MOISTURE CONTENT (%) 
15.2% 

115 00 

LL 11 3.00 
u 
Cl.. 
_z=, 111.00 
IJ') 

~ 109.00 
a 

5 107.00 

105 00 

Z.A.V. Gs= 2.70 

10% 11 % 12% 13% 14% 15% 16% 17% 18% 19% 20% 

Moisture Content(%) 

Date 

Page 1 of 1 

J.2 Page 8 of 16 



Standa rd Proctor (ASTM •698) 
Client: 

Form : 

Washington Closure H,anford 

05-1 BM Operations Proctor 

Sample Information 

Contact Name Charlie Skiba 

Project SO 13213AOO 
Project Location: ERDF Cells 9-10 
Tested By: J. Marsh Date: 
Reviewed By: J. Voss Date: 
Comments· 

DENSITY OAT A (lbs) 

Mold + Wet Soil 12 7748 12.8660 

Mold Wt 8.7180 8.7180 

Wet Seil 4 06 4. I 5 

lbs/cu ft . (wet) 121 ,7 124 4 

lbs/cu. ft (dry) 108 9 109.5 

MOISTURE DATA (grams) 

r ,n No Ml M2 

Wet Soil + nn 542..90 518 20 

Dry Soil + Tin 491 .00 461, 80 

Tin Wt 50.60 50.00 

Dry Soil 440.40 41 1 80 

% Moisture 11 .8% 13 7'3/o 

% Satura tion 58. 1% 68 6% 

·1. 01201201 o 
1072 112010 

12.9712 

8.71 80 

4.25 

127 .6 

110 6 

fa13 
-518 90 

456,60 

50.50 

406 10 

15.3% 

79 2% 

ENVIROTECH 
L i llll N I l1h !rt'<' I Enid . OK 7370 1 
,",BO, 1J+ B780 I F.ix 1580 i 2 !7--Ull.2 

Sample ID: OP-40 •,1' 

Sample Des: Op. Soil 
Sampling Date: 10/15/201 O 
Sampled By: R. Swenson 
Date Received '. 10/15/201 O 
Report No. 5-16-183 

1"3.0942 13.0684 

8,7180 8.7 180 

4.38 4 .35 

131 3 130.5 

11 0.7 111 4 

M3 MS 

477.60 463.'.30 

410.70 402.90 

50.50 50. 10 

360.20 352.80 

186% 17 1% 

96 .1% 90 ,3% 

MAXIMUM DRY DENSITY (PCF) 
111.5 

OPTIMUM MOISTURE CONTENT (%) 
17.3% 

115.00 
Z.A.V. Gs= 2.70 

LI. 
u 
a. 
Z':' 
111 110.00 · 
C: 
(l) 

0 

c'." 
0 

105.00 

10% 11% 12% 13% 14% 15% 16% 17% 18% 19% 20% 

x ~-----­//4 ?j/r: 
Envir?fech 

Moistu re Content(%) 

- --- --- - -····- ---------·----
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Standard Proctor (ASTM D698J 
Client: 

Form: 

Waslimgton Closure·'Flanford 

os..-18M Operations Proctor 

Sample Information 

Contact Name. Charlie S.kirba 

Project. SO 3213A00 
Project Location: EROF Cells 9-10 
Tested By J_ Marsh Date. 

Reviewed By J. Voss Date 

Comments 

DENSITY DAT A (lbs) 

Mold + Wet S011 1'2 95'33 't2S378 

Mold Wt 8 7180 8.7160 

Wet Soil 4 24 4 12 

lbs/cu. ft. (w et) 127 .1 123 6 

lbs/cu ft . (dry) 109 7 109 ·1 

MOISTURE DATA (grams) 

Tin No Ml 1\.12 

Wet S01I + Tin 470.00 4'62 10 

Dry Soil • Tin 4 12.80 41380 

nn Wt 5060 ,50 00 

Dry S011 362 .20 363 80 

% Moisture 15 8% 13 3% 

% Saturat ion 79 6% 659% 

10/21 12010 
10/22/2010 

1.2 9736 

8 71 80 

4 26 

127 7 

108.9 

M3 

502 20 

435 70 

5050 

385 20 

17.3% 

85 1% 

ENVIROTECH 
2 '>llP I l ih t,Vt-1 I ln ,cl OK ,l;()I 

;11,1 .! 1-1 R~SO I f,i 5801 B - -430~ 

Sample 10: OP-45 
Sample Des: Op_ Soil 
Sampling Date:::1 0/18/2010 

.. 
'' "· ~ 

Sampled By R Swensorn 
Date Received: 10/18/2010 
Report No. 5-16-185 

12..9782 0.0000 

8 7180 871 80 

4 26 

127 8 

110 0 

M5 MS 
512 20 512 20 

447.80 -447 .. 80 

50 10 50 10 

397 70 397.70 

16 2% 16 2% 

82 2% #VALU E' 

MAXIMUM DRY DENSITY (PCF) 
110.0 

OPTIMUM MOISTURE CONTENT (%) 
16.2% 

LI. 
u 
a. 
~ 

11 5 00 

(I) 110.00 
C: 
G) 

a 
c" 
0 

105 00 

- --- I 
Z.A.V. Gs= 2.70 

10% 11% 12% 13% 14% 15% 16% 17% 18% 19% 20% 

Moisture Content(%} 

Envirotecf ' Date 
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Standa rd Proctor (ASTM 0698) 
Client: 

Form : 

Washi ngton Closure Hanford 

05-1 SM Operations Proctor 

Sample fnformation 

Contact Name. Charlie Skiba · ... ~. 
Project S013213AOO 

ProJect Location. ERDF Ce11s 9-10 

Tested By: J. Marsh Date: 

Reviewed By. J, Voss Date 

Comments 

DENSITY DATA {lbs) 

Mold + Wet Soil 12.7737 1.2.9427 

Mold Wt 87180 8.7180 

Wei Soil 4 06 4 22 

lbs/cu fl (wet ) 12 1.7 12'5 7 

lbs/cu ~- (dry) 109 1 1 12,0 

MOISTURE DATA (grams) 

Tin No JI E1 

W et Soil + Tin 428 00 447 90 

Dry Soil + Tin 388.90 401 so 
Tin Wt 50.60 so 00 

Ory Soil 338 30 35 1.50 

% Moisture 116¾ 13 2% 

% Saturation 57.3% 70 6% 

10/22/2010 
·10/2.5/2010 

J2,9963 

8,7180 

4 28 

128 3 

111 . 1 

AR 
504.90 

443 80 

SO.SO 

393.30 

15 5'% 

81 2°/o 

ENVIROT E CH 
!5f1i I N I I 1h t rr• ,,t I Fntd CH, , 170 I 
, 'i/Jll ~ l -1 878ll I ~,,, 5£10 , .!F--0 0~ 

Sample ID OP-50 
Sample Des· Op. -Soil 

Sampling Date: 10118/2010 
Sampled By. R. Swenson 

Date Received: 10/18/2010 
Report No 5-1 6-186 

13 0314 13,0759 

'8 7180 87180 

4 31 4 36 

129 4 130 7 

1 10 I 109 3 

A1 1 M10 

48 1.50 511.60 

417,30 436,00 

so 10 50.10 

367 20 385 90 

l1 5% 196% 

691 % 97 7% 

MAXIMUM DRY DENSITY (PCF) 
110.0 

OPTIMUM MOISTURE CONTENT (%) 
16.2% 

u. 
(..) 
0.. 

115 00 

.~ 
U1 110.00 
C 
Cl) 

Cl 

c:--
0 

105 00 

Z.A.V. Gs = 2.70 

10% 11% 12% 13% 14% 15% 16% 17% 18% 19% 20% 

Moisture Content(%) 

t o/ 2 6/ro 
Date 
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Standard Proctor (ASTM 0698) 
Client: 

Form: 

Washington Closure Ranford 

05-18M Opera tions Proctor 

Sample Information 

Contact Name. Charlie Skiba 

Project. S013213A00 

Project Location . ERDF Cells 9-10 
Tested By: J. Marsh Date 
Reviewed By J. Voss Date . 

Comments 

DENSITY OAT A (lbs) 

Mold+ Wet Soil 12 7501 12 8'360' 

Mold Wt. 8 7180 87180 

Wet Soil 4.03 4.12 

lbs/cu ft (wet) 121 0 123 5 

lbs/cu ft . (dry) 107 2 107 8 

MOISTURE DATA (grams) 

Tin No. .M11 BOO 

Wet Soil + Tin 427.50 435.00 

Dry S011 + Tin 384 50 386.00 

T in Wt 48.50 50. 00 

Dry S01I 336.00 336 00 

% Moisture 128% 14 6% 

% Saturation 60.5% 700% 

MAXIMUM DRY DENSITY (PCF) 
109.2 

I 

LL. 
u 
a. 
:::, 

110 00 

~ 105 .00 
GJ 
0 
~ 
0 

100 00 

'1 0/22/2010 

10/2512010 

1'2,93 13 

8 7 180 

4 21 

126 4 

108 5 

MB 

479.40 

4'1 870 

49 90 

368.80 

165% 

80 5% 

ENVIROTECH 
2 'i(10N , I Jr h . lfl·••·I I Fn 1d, 0 1\ 7Ji'CJ I 

;580• ~ \ .j IF(l l) I '" " , 3U0, 237 .J Ji)l 

Sample 10. OP-55 

Sample Des. Op. Soll 

Sampling Date· 10/ 19/201 0 

Sampled By: J Marsh 
Date Received. 10119/2010 

Report No. 5-16-186 

12 9646 12.8 171 

8 7180 87180 

4.25 4 10 

127 4 123 0 

106 9 101 .6 

M9 M7 

479-40 675.80 

A10.40 567 20 

50.20 5010 

360.20 517. 10 

192% 210% 

89.8% 86 2% 

OPTIMUM MOISTURE CONTENT (%) 
18.1% 

Z.A.V. Gs= 2.70 

12% 13% 14% 15% 16,../o 17% 18% 19% 20% 21% 22% 

Moisture Content(%) 

Date 
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Standard Proctor (.A,STM 0698) 
Client: 

Form : 

Washington Ciosure Hanford 

05-1 BM Operations Proctor 

Sample Information 

Contact Name Charlie Skiba 
Project: S013213A00 

Project Location : ERDF Cel ls .9-10 

Tested By T. Williams Date. 

Reviewed By. . Voss Date: 

Comments · 

DENSITY DAT A (lbs) 

Mold + Wet Soi l 12..8675 12 7520 

Mold Wt. 8.7175 8 7175 

Wet Soil 4.15 4.03 

lbs/cu . ft (wet) 124.5 121.0 

lbs/cu . ft . (dry) 109 6 108.3 

MOISTURE DATA (grams) 

Tin No BX ES 
Wet Soil + Tin 760.05 966.00 

Dry Soil + Tin 689.90 890.00 

Tin 'v\/t. 174.40 246.40 

Dry Soi l 515.50 643 60 

% Moisture 13.6% 11 .8% 

% Satura tion 68.4% 57 3% 

MAXIMUM DRY DENSITY (PCF) 
112.5 

LL 
(..) 
a.. 
>, 

115.00 

-~ 110.00 
c::: 
Cl) 

a 
~ 
a 

105.00 

11/ 15/2010 

11/29/20i10 

12_6'360 

8.7175 

3.92 

117.6 

106.5 

ES 
2016.10 

1850.20 

246.40 

1603.80 

10.3% 

48.0% 

ENVIROTECH 
2500 N 11111 ::itrPt'I I En id. OK 73701 

5801 21 -1-8780 I F.1~ 5801 2J7 --4 302 

Sample ID: OP-60 
Sample Des Op.. Soi l 

Sampl ing Date : 10/2912010 

Sampled By: J.. Marsh 

Date Received : 10/29120'10 

Report No. 211 

13.0375 13 0485 

8.7175 8.7175 

4.32 4.33 

129.6 129 9 

111.0 112.5 

,JI LH 

529.50 2113.20 

460.70 1853.00 

50.00 '175.30 

410. 70 1677.70 

16.8% 15.5% 

87 4% 841 % 

OPTIMUM MOISTURE CONTENT (%) 
15.5% 

-·-------------~----------
Z.A.V. Gs= 2.70 

9% 10% 11 % 12% 13% 14% 15% 16% 17% 18% 19% 

Moisture Content (¾) 

------ - ---
/ / / 2 <,- / 

I' r e.J 

Date 
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Standard Proctor (ASTM •698) 
Client: 

Form: 

Washington Closure Hanford 

05-18M Operations Proctor 

Sample Information 

Contact Name: Charlie Skiba 

Project S013213A0O 

Project Location: ERDF Cells 9-10 

Tested By: J. Schut Date 
Reviewed By: J . Voss Date 

Comments. 

DENSITY DATA (lbs) 

Mold + Wet Soil 12.7595 12,8270 

Mold Wt. 8.7175 8.7175 

Wet Soil 4.04 4.11 

lbs/cu. ft. {wet) 121.3 123.3 

lbs/cu. ft . (dry) 109.5 109.4 

MOISTURE DATA (grams) 

Tin No. M3 M4 
Wet Soil + Tin 402.80 458.20 

Dry Soil + Tin 368.50 412.30 

Tin Wt. 50.50 50.40 

Dry Soil 31 8.00 361.90 

% Moisture 10.8% 12.7% 

% Satura tion 54 .0% 63.4% 

MAXIMUM DRY DENSITY (PCF) 
111.7 

11 5.00 

LI.. 
(J 
c.. 

' z, 
ti) 11 0.00 

' .. 

' -
C 
Cl) 

Cl 

C" 
Cl 

105.00 

11/22/2010 
11 /29/2010 

12.95720 

8.7175 

4.23 

127.0 

111.3 

MS 
524.50 

465.90 

50.10 

415 80 

14.1% 

74 2% 

ENVIROTECH 
2500 N . I Ith SlrPel I Enid. OK 73701 
i 5801 ~34-8i80 I fdX 15801 n .7-4302 

Sample ID OP-65 
Sample Des Op. Soil 

Sampling Date 1111 2/2010 

Sampled By: J, Schut 
Date Received. 11/12/2010 
Report No. 211 

12.9715 1'2.9455 

8.7175 8.7175 

4.25 4.23 

127 6 126.8 

111 .3 109.6 

M10 M11 

466.00 584. 10 

412.80 511.40 

50.00 48.50 

362 .80 462 90 

14.7% 15.7% 

77 .1% 79.0% 

OPTIMUM MOISTU~E CONT~NT (%) 
14.4% 

Z.A.V. Gs = 2.70 

9% 10% 11% 12% 13% 14% 15% 16% 17% 18% 19% 

Moistu re Content(%) 

(/ 2 t/,. u 
Enviro ch Date 
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Standard Proctor (ASTM •698) 
Client: 

Form : 

Washington Closure Hanford 

05-18M Operations Proctor 

Sample Information 

Contact Name: Charlie Skiba 
Project: S013213A00 

Project Location ERDF Cells 9-10 
Tested By: J. Schut Date: 
Reviewed By: J. Voss Date: 

Comments: 

DENSITY DATA (lbs) 

Mold + Wet Soil 12.9530 13.0395 

Mold Wt. 8. 7175 8,7175 

Wet Soil 4.24 4.32 

lbs/cu. ft. (wet} 127.1 129.7 

lbs/cu. ft. (dry} 114.7 115.6 

MOISTURE DATA (grams) 

Tin No. M3 M4 

Wet Soil + Tin 485.80 517.60 

Ory Soil + Tin 443 60 466.80 

Tin Wt. 50.40 50.40 

Ory Soil 393.20 41 6.40 

% Moisture 10.7% 12.2% 

% Saturation 61 .9% 71.9% 

MAXIMUM DRY DENSITY (PCF) 
115.8 

118.00 

12/1 5/2010 
'12/17/2010 

13.0990 

8.7175 

4.38 

131.4 

115.7 

M8 

485.20 

433.00 

50.10 

382.90 

13.6% 

80.6% 

ENVIROTECH 
2500 N. 11th S1ree1 I Enid, OK 73701 
(580) 23 4-8780 I Fax (580) 23 7--+ 302 

Sample ID: OP-70 

Sample Des: Op. Soil 
Sampling Date: 12/8/2010 

Sampled By: J. Schut 
Date Received: 12/8/2010 

Report No. 5-16-225 

13.1230 13.1115 

8.7175 8.7175 

4.41 4.39 

132.2 131.8 

114.6 113.0 

M10 M11 

545.30 527.50 

479.50 459.10 

50.00 48.50 

429.50 410.60 

15.3% 16.7% 

88.0% 91 .6% 

OPTIMUM MOISTURE CONTENT (%) 
13.0% 

Z.A.V. Gs= 2.70 

' "- I 

u. 
u 
a. --~ ---·==:-::s:: ~ "- : 

_ __;le___ _ _ ----'-__ · --·· --- >-. I ~ . >, 
:!: 11 3.00 --· _ _L_ 
(/) I 

C: 
(1) t-----

Cl : 
~ 

Cl 
·-··--·----

' 
108.00 

9% 10% 11% 12% 13% 14% 15% 16% 17% 18% 19% 

Moisture Content (%) 

Date 

Page 1! o f 1 
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Standard Proctor (ASTM 0698) 
Client: 

Form: 

Washington Closure Hanford 

05-18M Operations Proctor 

S<!_mple Information 

Contact Name: Charlie Skiba 

Project: S013213AOO 

Project Location : ERDF Cells 9-10 

Tested By: J. Schut Date: 

Reviewed By: J. Voss Date: 

Comments: 

DENSITY DATA (lbs) 

Mold + Wet Soil 12.8420 12.9140 

Mold Wt. 8.71 75 8.7175 

Wet Soil 4.12 4.20 

lbs/cu. ft. (wet) 123.7 125.9 

lbs/cu. ft. (dry) 111 .8 112.2 

MOISTURE DATA (grams) 

Tin No. M3 M4 
Wet Soil + Tin 739.50 729.90 

Dry Soil + Tin 692.00 678.20 

Tin Wt. 246.40 253.00 

Dry Soil 445.60 425.20 

% Moisture 10.7% 12.2% 

% Saturation 56 .8% 65.5% 

MAXIMUM DRY DENSITY (PCF) 
113.7 

u. 
u 
c.. 

118.00 

~ 
(/J 113.00 
C: 
(1) 

0 
c" 
0 

108.00 

12/15/2010 

12/17/2010 

13.0090 

8.7175 

4.29 

128.7 

113.7 

MB 

661 .10 

604 .10 

174.00 

430.10 

13.3% 

74 .2% 

ENVIROTECH 
i,. - .· · -

2500 N. I lih Slreet I Enid, OK 73701 
15801 234-8780 I F.ix (580) 23 7-4302 

Sample ID: OP-75 

Sample Des: Op. Soil 

Sampling Date: 12/8/2010 

Sampled By: J. Schut 

Date Received: 12/8/2010 

Report No. 5~16-225 

13.0245 13.0495 

8.7175 8.7175 

4.31 4.33 

129.2 130.0 

112.9 112.1 

M10 M11 

732.40 645.90 

670.90 580.90 

246.30 174.20 

424 .60 406.70 

14.5% 16.0% 

79.4% 85.7% 

OPTIMUM MOISTURE CONTENT (%) 
13.3% 

Z.A.V. Gs= 2.70 

9% 10% 11% 12% 13% 14% 15% 16% 17% 18% 19% 

Moisture Content(%) 

I 

Date 

Page 1 of 1 
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FINAL REPORT 

CONSTRUCTION QUALITY AsSURANCE (CQA) 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ERDF) 

SUPER CELLS 9 & 10 

SUBCONTRACT S013213AOO 
010.032-00-ROB 

J.3 

RISER TRENCH FIELD DENSITY TESTING 

E NV(ROTECH 2500 North Eleventh Street • PO Box 6029 • Enid, Oklahoma 73702 • (580) 234-8780 • Fax (580) 237-4302 
Frl01tlfl'.IHH1; !. ,· nrl11Jlr11rr. 1111 



FIELD DENSITY TEST (ASTM 0-6938) 

Cl ient: Washington Closure Hanford 

Submittal : 5-180 Anchor TrenchlRiser Field Testing 

Soil Information 

Proiect ERDF Cells 9-10 E~pans1on 

ProIect ID S013213AOO 

Report No 5-16-116 Date t n 2.3i:2orn 

Oescrrpt10n Brown Black Sand 

Troxler ID 27881 

Moist Std 640 Density Std 2203 

Moist offset· Densi ty offset. 

Allowable Moisture Range NIA 

Necessary % Proctor: 90% 

Test No Location Pr. Lift Time Oper 
Depth 
(in.) 

Cell 9 Secondary Riser Trench (90% Compaction) 

R9-01 35-ft from Shoulder SF-11 

R9-02 1 00-ft from Shoulder SF -11 

R9-03 50-f! from Shoulder SF-11 

Reviewed by. I W , 

./14~(/_ 
:mdrotech E/gineering & Consulting Inc 

1 7:03 

2 7:31 

3 16 0 1 

JS 6 

JS 6 

JS 6 

Page 1 of 1 

J .3 Page 1 of 7 

Wet 
Density 

(pcf) 

110.6 

117.2 

1 19.9 

. 
' .,..,. . ..,. 

""' 
~) .. 
C 
~ 

,_ 
..,, 
... ~ 
~ _ , 
,,..,.. 
.st~, 

--" t} 
~ 
1..-: 

~ .,J .. 
,.::.,> 

1rs ~-
~ .:::~, 
f:fa 

.A> 

~ ENVIROTECH 
~500 N 11 1h 51rl-'t:-r I f n, I ( i... ·r li 

, mo, 2 l+8 780 I ~.1, , C, /J(J I 2 1 ·-1 :02 

Proctor SF-1 1 

Max Dry Density (pcf) 114 5 

Optimum Moisture (%) 110% 

Proctor SF-08 

Max Dry Density (pcf) . 1Hto 

Optimum Moisture (%) 113% 

Proctor SF 09 

Max Dry Density (pcf) 148.0 

Optimum Moisture (%) : -3 5% 

Moist I Dry 
Content 

% Proctor 
Density 

Pass / 

(0/4) (calc) 
(ca lc) 

Fail 

4.2% 92.7% 106 1 PASS 

6.7% 95.9% 109.8 PASS 

8.9% 96.2% 110 I PASS 

.;, ,..,, 
a---' 

=-~---!WJ ,.,,._, 
~·-
.i_ 
~; 

~;_ _ 

11 
~ e}..1; 

1 
! 
I 
~ 
~ 
;J-; 

SI z.o I ,, 
Date 



FIELD DENSITY TEST (ASTM D-6938) ~ E NVIROTECH 
~ .. .,,, 

Client: Washington Closure Hanford 250UN. llrh ':imvr I Fn1rl 01<. -:J701 
1:,81) 214 8 - fl() I l- .1, r'i il l) 2 1,--Hll..? 

Subm ittal : 5-180 Anchor TrenchJRiser Field Testing 

Soil Information I 

Proiect: ERDF Cells 9-10 Expansion Proctor . Sf- 01 

Pro1ect ID. S0 13213AOO Max Dry Density (pct) . 113.6 

Report No 5-16-136 Date 811812010 Optimum Moisture(%): 12.4% 

Description. Brown Black Sand Proctor- SF-11 

Troxler ID. 27881 Max Dry Density (pcf) : 114.5 

Moist Std : 635 Density Std: 2218 Optimum Moisture (%): 11.0% 

Moist offset . Density offset. Proctor . SF-04 

Allowable Moisture Range. NIA Max Dry Density (pcf) : 120.5 

Necessary % Proctor 90% Optimum Moisture (% ): 12.8% 

Wet Moist J Dry 
Test No Location Pr. Lift Time Oper 

Depth 
Density Content 

% Proctor 
Density 

Pass/ 
(in.) 

(pct) (%) 
(calc) 

(calc) 
Fail 

-
Secondary Riser Trench Cell 1 O 

RT10-01 80-ft from Top of Slope SF- 11 1 16.07 JS 12 1'20.0 '10.1 ¾ 95.2% 109 .0 PASS 

. 
..... 

,· .. --..,,., ~ Jl .. ..., 
~ --

~·· -·- , 

"" 
-- - -· 
7-- 'P''-.,, 
~ "~"' 
;;' """ "'. ,,_ . 

~ '2~ . t,,. ,.,, ~ 

t: ~ 
i~, 

~ 
h 

..... ,~ .... -
~-..; :,,:·~ 

t4.. ,;,,t, 

~ 
-..;;-~ - ,_ 

Reviewed by. -rw-

d/1t!- g; i fJ_/10 
nvirotech E~gineering & Consulting. Inc Date 

- . 

Page 1 of 1 
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FIELD DENSITY TEST (ASTM D-6938) 

Client: 

Submitta l: 

Soil Information 

Proiect 

Proiect ID 

Report No 

Description 

Troxler ID 

Moist Std 

Moist offset. 

Allowable Moisture Range 

Necessary % Proctor 

Test No Location 

Secondary Riser Trench Cell 10 

RT10-02 225-ft from Top of Slope 

Sand Cone Verification 

SCV-13 Liner Yard 

. 

Reviewed by · r w 

-~ i(ct/-
:nvirotechjE ngineering & Consulting 

Washington Closure Hanford 

.5-180 Anchor Trench/Riser Field Tes ting 

ERDF CP.11s 9-10 Expansion 

S0 13213AOO 

5-16-1.37 Date 8f18f2010 

Brown Black Sand 

27881 

641 

Pr. Lift 

SF-11 2 

NIA 

Inc 

Density Std 2202 

Density offset. 

N/.1\ 

90 7'. 

Depth 
Tfme Oper 

(in.) 

14 15 TV\/ 12 

15 00 TW 6 

Page 1 of 1 
J.3 Page 3 of 7 

Wet 
Density 

(ocf) 

120.5 

,. 

120.5 

. 
-(~,' .. 
"' ... ,, 
:;r 
~ 

r, 
~--

-· ..... 

"""' 
~. ~ ! 

.:,., 
_,_ .... 
·' ~-,..,,. 

. -· 
.Iii. .-, 

' ; 

.;.... 
... ,, 

.... 

~ENVIROTECH 
.! ~I,\) ', I l!n . lfl 't' I I r n1C1, L) I<- "7 I~ II 

; f!11 ~ 4 R-R•l I F.,·, 581! , ~ t • -Hrl..! 

Proctor SF , 
Max Dry Density (pcf) . 13 .6 

Optimum Moisture (%) 12.4% 

Proctor SF- 1 a 
Max Dry Density (pcf) 114.'5 

Optimum Moisture (%) · 11-0¼ 

Proctor SF-04 

Max Dry Density (pcf) ~20.5 

Optimum Moisture (%) 12 ·8% 

Moist 
01. Proctor 

Dry 
Pass/ 

Content 
(calc) 

Density 
Fail 

(%1 <calc) 

7.3¾ 98 1% 112.3 PASS 

3.6% NIA 116.3 NIA 

,..,., .. 
...... , 

.. ... .. 
, . 
-

,, . 

r-,'1.l"-

....... 

I,._ ~ 

~ -.... 
"· --.... 
"''¼ 

~ 

'o/1_ 0/ / U 

Date 
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UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Cl ien t: WCH 
Submitta l : 5-180 Admix Field Data 

Sample Information 
Contact Name Charl ie Skiba 
Project: S01321 3AOO 
Project Location ERDF Cells 9-1 0 
Tested By T. Williams ._ 8/1912010 
Reviewed By .t Voss G 1 , I Date. 8120120'10 
Comments I>, " 

ENVIROTECH 
.::;!.XJ N . I ITh'-1 :t ••·I I fr,r! 0 ,Fil l 

'j/11J , 2 l·l ·8 780 I ~-" SdO 1 ; - -l if Jc 

Sample ID 
Sample Description : 
Sampling Date. 
Sampled By 
Date Received: 
Report No . 

SCV-i '3 
Brown Sand 
8/19/2010 
T. Williams 
8119/2010 
'5-16-137 

FIELD UNIT WEIGHT - SAND CONE METHOD . 

Calibration of Unit Weight of Ottawa Sand 

1 Mass of Proctor mold , W 1 

2 Mass of Proctor mold + sand. 1/1/2 

3 Volume of mold . V 1 

4 Dry unit weight, y d :sa di = w, . w. 
v, 

Calibration Cone 

5 Mass of bottle + cone + sand (before use) , W3 

6 Mass of bottle+ cone+ sand (after use). W, 

7 Weight of sand to fill the cone. We = W" - W3 

Results from Field Tests 

8 

9 

10. 

11 

12 . 

13 
14. 

15 

16. 

17. 

18. 

Mass of bottle + cone + sand (before use), W6 

Mass of bottle +cone+ sand (after use), W 8 

Volume of hole. V2 = W" · W8-W0 

, d (sand) 

Mass of gallon can , W 5 

Mass of gallon can + moist soil , W, 

Mass of gallon can + dry soi l, W9 

Moist unit weight of soil in field , :1 = W 7 · W5 I V2 

Moisture content in the field , w (%) = W - - We X 100 

WG · Ws 

Dry unit weight in the field . " 1, a~a , = 

Comparision moisture content = 

Ory un it weight comparison= 

/ { 1 +( w (%)/100) 

Page 1 of 1 

J.3 Page 4 of 7 

39.55.00 g 

5394.20 g 

0 03 ft 

95 19 lb/ft3 

6370.20 g 

4754.00 g 

3 56 lb 

5543.6 g 

2318.4 g 

0 0373 ft3 

505.50 g 
2501 .80 g 

2440.70 g 

1 i 8. 1 0 I b/ft3 

3.2% 

114.49 lb/ft3 

3.6% 
116.3 lbift3 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Submittal : 5-18Q Anchor Trench/Riser Field Testing 

Soil Information 

Project ERDF Cells 9-10 Expansion 

Proiect ID S013213AOO 

Report No 5-16-177 Date 10/131.2010 

Description Brown Black Sand 

Troxler ID 27881 

Morst Std 645 Density Std 2231 

Moist offset Density offset 

Allowable Moisture Range NIA 

Necessary ¾ Proctor 90% 

Depth 
Test No Location Pr. Lift Time Oper 

(in.) 

Ce ll 9 Primary Riser Trench 

RT9-04 0+75 from Shoulder SF-04 1 8:30 JS 6 

Sand Cone Verification 

SCV-23 - - 16 23 JS 6 

. 

Rev iewed by: IIAI , 

/ 1/k1/: 
.nvirotech Enf eering & Consulting Inc 

Page 1 of 1 

J.3 Page 5 of 7 

Wet 
Density 

{pcf) 

129.6 

. 

11 9.0 

. :. 

,. 

-

. 

-. . 

•. 
-. 

.• 

~ENVIROTECH 
!S<>O '-I I I rh ~rr,-•r I tn1d ",ru1 
-30 .: ~-ll~lll) I r ,, . \ 1/lrJ 2 l7-l lilc 

Proctor SF 01 

Max Dry Density (pcf) · 113.6 

Optimum Moisture (%) 12 4% 

Proctor SF- 11 

Max Dry Density (pcf) . 11 4.5 

Optimum Moisture (%) . 11 .0% 

Proctor· SF-04 

Max Dry Density (pct) 120.5 

Optimum Moisture (% ): 12.8% 

Moist 
% Proctor 

Ory 
Pass/ 

Content 
(calc) 

Density 
Fail 

(%) (calc) 

14.0% 94.3% 113. 7 PASS 

-.. .-

5.4% - 11 2.9 -

~ 

. -
"' 

·"'" . . 
"1: .. i 
;,.,. 
~--
.... ,;.! 
~ .... 
1'8 
..,,, 
;.Q 
'I'~" . . 
.. ,Oi-

-

- -· 
=•• ,,. 
~ 

r:-__ , 

10 / 1e;fr..., 
Date 
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UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

ENVIROTECH 

Client : WCH 
Submittal: 5-188 Earthwork Fie'ld Te.sting 

Sample Information 
Contact Name Charfie Skiba 
Project. S013213A00 
Proiect Location ERDF Cells 9-10 
Tested By J . Schut 11 0113!2010 

10/14/2010 
Comments 

~;011'-l ll1h,1rpt•I I Enrd, 01-- ~FOi 

Sfl(h~H-Wilil I fd\ : no11 ~.irn.: 

Sample ID SCV-23 
Sample Description : Brown Sand .- < 

Sampling Date. 10/13/2010 
Sampled 8 J_ Schut 
Date Received . 10/13/20'10 
Report No 5-16-177 

FIELD UNIT WEIGHT - SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1. Mass of Proctor mold , W 1 

2. Mass of Proctor mold + sand W2 

3. Volume of mold , V , 

4. Ory unit weight, yd 1·;and 1 = w~ - IN , 

V1 

Calibration Cone 

5. Mass of bottle+ cone+ sand (before use ), W 3 

6. ~ass of bottle+ cone+ sand (after use), WJ 

7 Weight of sand to fill the cone, We = w. - W 3 

Results from Field Tests 

8. 

9. 

10. 

11 , 

12. 

13. 

14 

15 

16 

17. 

18. 

Mass of bottle + cone + sand (before use). We 

Mass of bottle+ cone+ sand (after _use). W5 

Volume of hole , V2 = \Nr - Wo-Wr 

. d (sandj 

Mass of gallon can , W5 

Mass of gallon can + moist soil , W7 

Mass of gallon can + dry soil . W9 

Moist unit weight of so il in field. = W~-W5 /V2 

Moisture con tent in the field , w (%) = W - - Wo X 100 

Ws -W5 

Ory unit weight in the field , 0 is:ind • = 

Comparision moisture conten t = 

Dry unit we ight comparison= 

, I (1+( w (%)/100) 

Page 1 of 1 

J.3 Page 6 of 7 

3955.40 g 

5397.80 g 

0.03 ft 

95.40 lb/ft3 

4722.90 g 

3107.90 g 

3.56 lb 

5907.8 g 

2726.8 g 

0.0362 ft3 

505.20 g 

2441 .70 g 

2339.60 g 

117. 97 lb/ft3 

5.6% 

111 -75 lb/ft3 

5.4%': 

112.9 lb/ft3 

' 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Su bm itta l · 5-180 Anchor Trench/Riser Field Testing 

Soil Information 

Pro1ect ERDF Cells 9-10 Expansion 

Proiect ID S013213AOO 

Report No 5-16- 182 Date 10/ 1912010 

Description Brown Bla ck Sand 

Troxler ID 2 7881 

Moist Std 651 

Moist offset 

Allowable Moisture Range 

Necessary % Proctor 

Test No Location Pr. 

Cell 9 Primary Riser Trench 

RT1 0-03 Cell 10: 0+50 from Top SF-04 

. 

Reviewed by. :fw 

/4,I L ti.~ 
:nvirotectyEngineering & Consulting Inc 

Lift 

1 

Density Std· 221 1 

Density offset. 

N/A 

90% 

Depth 
Time Oper 

(in.) 

13. 11 JS 6 

Page 1 of 1 

J.3 Page 7 of 7 

Wet 
Density 

{pcf) 

118.5 

. . 

"',.. 

~" ~· 

~ENVIROTECH 
~;OlJ', li;h ,111 ••·1 I l:n•d ( ,~ - , - 1,1 

:,Ill• ! I..J lri:I< • ! t-,,, ~81) _ 1 • ..J 102 

Proctor SF- 01 

Max Dry Dens,ty (pcf) ·'f 315 

Optimum Moisture (%) i .2.4 % 

Proctor S F 11 

Max Ory Density (pcf) 114.5 

Optimum Moistu re (%) 11..t0% 

Proctor. SF-0 4 

Max Dry Density (pcf) 120.5 

Optimum Moistu re {%). 12..8% 

Moist 
¾ Proctor 

Dry 
Pass I 

Content Density 
{%) 

! (calc) (calc) 
Fail 

8.6% 90.6% 109.1 PP..SS 

. 

. 
. 

.. 

... ~ 
, 

;. 

~---
j?> .. 

-~· 
-· ' - ~ 

" . ' 
' -,-.-
~ 

/C,/~ //,- C, 

Date 



FINAL REPORT 
CONSTRUCTION QUALITY AsSURANCE (CQA) 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ERDF) 

SUPER CELLS 9 & 10 

SUBCONTRACTS013213A00 
010.032-00-ROB 

J.4 

CONSTRUCTION FIELD DENSITY TESTING 

l~~:Yi~~S~,1:~~t;i 2500 North Eleventh Street • PO Box 6029 • Enid, Oklahoma 73702 • (580) 234-8780 • Fax (580) 237-4302 



I 

FIELD DENSITY TEST (ASTM D-6938) 

Client: W ashington Closure Hanford 

Subm ittal : 5-1 BN Operations Field Data 

Soil Information 

Project: ERDF Cells 9-10 Expansion 

Project ID: S013213A0O 

Report No. 5-16-219 Da te 12/10/2010 

Description . Cell 9 Operations 

Troxler ID: ,?7881 

Moist Std: 636 Density Std: 2216 

Moist offset: - Density offset -

Allowable Moisture Range: NIA 

Necessary % Proctor: ~ 90% ~ 

Test No Zone Pr. Lift ·rime Oper 
Depth 
(in.) .. 

OL9-01 JS OP-65 Final 9:03 JS 6 

OL9-02 KS OP-65 Final 9:07 JS 6 

OL9-03 LS OP-65 Final 9:10 JS 6 

OL9-04 MS OP-65 Final 9:12 JS 6 

OL9-05 M4 OP-65 Final 9:13 JS 6 

OL9-06 L4 OP-65 Final 9:14 JS 6 

OL9-07 K4 OP-65 Final 9:16 JS 6 

OL9-08 J4 OP-65 Final 9:18 JS 6 

OL9-09 J3 OP-65 Final 9:19 JS 6 

OL9-10 K3 OP-65 Final 9:20 JS 6 

OL9-11 L3 OP-65 Final 9:21 JS 6 

OL9-12 M3 OP-65 Final 9:23 JS 6 

OL9-1 3 M2 OP-65 Final 9:27 JS 6 

OL9-14 L2 OP-65 Final 9:29 JS 6 

OL9- 15 K2 OP-65 Final 9:30 JS 6 

OL9-16 J2 OP-65 Final 9:13 JS 6 

OL9-17 J1 OP-65 Final 9:40 JS 6 

Reviewed by: 

,;co1ech Eog~u,f;;~c 
Page· 1 of 4 

J.4 Page 1 of 4 

~ ~:~Y.1.~9,J"~PH 
2300 N. I Ith Street I Enid . O K i3701 
(580) 234-8780 I Fdx (580) 237-4302 

I .. , 

Proctor: OP-65 

Max Dry Density (pcf): I 11 1.7 

Optimum Moisture (%): 14.4% 

Proctor: SF-04 

Max Dry Density (pcf) : 120.5 

Optimum Moisture (%): 12.8% 

Proctor: SF-09 

Max Dry Density (pcf): 138.9 

Optimum Moisture (%): 2.6% 

Wet "Moist t . "(?ry -

Density Content 
%\Proct~r 

Density 
Pass/ 

•. (pcf) (%) 
(calc) 

1(carc} 
Fail 

·I 

11 1.7 4 .6% 95 .6% 106.8 PASS 

109.3 5.8% 92 .5% 103.3 PASS 

11 1.3 5.5% 94.4% 105.5 PASS 

115.0 6.0% 97.1 % 108.5 PASS 

110.3 6.3% 92.9% 103.8 PASS 

112.3 6.3% 94.6% 105.6 PASS 

116.3 5.5% 98 .7% 110.2 PASS 

115.3 6.2% 97.2% 108.6 PASS 

109.1 5.4% 92.7% 103.5 PASS 

111.9 5.9% 94.6% 105.7 PASS 

116.2 6 .2% 98 .0% 109.4 PASS 

109.0 5.0% 92.9% 103.8 PASS 

112.8 6 .1% 95.2% 106.3 PASS 

113.9 5.0% 97.1% 108.5 PASS 

114.3 6.3% 96.3% 107.5 PASS 

108.6 5.5% 92.2% 102.9 PASS 

114.5 7.4% 95.4% 106.6 PASS 

(Q/1 c;/IL-

Date 



I 

FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Submittal : 5-18N Operations Field Data 

Soil lnfonnation 

Project: ERDF Cells 9-10 Expansion 

Project ID: S013213AOO 

Report No. 5-16-219 Date 12/10/20~0 

Description: Cell 9 Operations 

Troxler ID: 27881 

Moist Std: 636 Density Std: 2216 

Moist offset: - Density offset: -
Allowable Moisture Range: NIA 

Necessary % Proctor: ~ 90% ~ 

Depth 
Test No Zone Pr. Lift Time Oper 

(in.) 

OL9-18 K1 OP-65 Final 9:42 JS 6 

OL9-19 L1 OP-65 Final 9:43 JS 6 

OL9-20 M1 OP-65 Final 9:44 JS 6 

OL9-21 11 OP-65 Final 10:22 JS 6 

OL9-22 H1 OP-65 Final 10:23 JS 6 

OL9-23 G1 OP-65 Final 10:24 JS 6 

OL9-24 F1 OP-65 Final 10:25 JS 6 

OL9-25 E1 OP-65 Final 10:26 JS 6 

OL9-26 01 OP-65 Final 10:27 JS 6 

OL9-27 02 OP-65 Final 10:28 JS 6 

OL9-28 E2 OP-65 Final 10:29 JS 6 

OL9-29 F2 OP-65 Final 10:30 JS 6 

OL9-30 G2 OP-65 Final 10:31 JS 6 

OL9-31 H2 OP-65 Final 10:33 JS 6 

OL9-32 12 OP-65 Final 10:34 JS 6 

OL9-33 13 OP-65 Final 12:14 JS 6 

OL9-34 H3 OP-65 Final 12:15 JS 6 

Reviewed by: 

d/51L· 
virotech Engineering & Consulting. Inc 

Page 2 of 4 
J.4 Page 2 of 4 

~~NVl~qT~CH 
1500 N. I Ith St reet I En,d. OK 73i01 
(5801 23+8780 I FJ :1: !580l 237-1302 

Proctor: OP-65 

Max Ory Density (pct) : 111 .7 

Optimum Moisture (%): 14.4% 

Proctor: SF-04 

Max Ory Density (pcf) : :120.5 

Optimum Moisture(%): 12.8% 

Proctor: SF-09 

Max Dry Density (pct): 138.9 

Optimum Moisture (%): 2 .6% 

Wet Moist - Ory o/o Proctor Pass/ 
Density Content 

(calc) 
Density 

Fail 
(pcf) (%) (calc) 

113.4 5.5% 96 .2% 107.5 PASS 

110.8 5.0% 94 .5% 105.5 PASS 

116.3 7.1% 97.2% 108.6 PASS 

111 .6 5.5% 94 .7% 105.8 PASS 

109.9 5.4% 93.3% 104.3 PASS 

113.5 6.6%. 95.3% 106.5 PASS 

11 7.4 7.1% 98 .1% 109.6 PASS 

115.2 6.1% 97.2% 108.6 PASS 

113.0 5.8% 95.6% 106.8 PASS 

113.1 6.3% 95.3% 106.4 PASS 

112.3 4.8% 95.9% 107.2 PASS 

112.1 5.0% 95 .6% 1068 PASS 

116.9 6.6% 98.2% 109.7 PASS 

115.9 7.5% 96.5% 107.8 PASS 

116.7 6.0% 98 .6% 110.1 PASS 

109.4 5.7% 92.7% 103.5 PASS 

109.1 5.7% 92.4% 103.2 PASS 

I 2//7/4, 
Date 



I 

FIELD DENSITY TEST (ASTM D-6938) 

Cl ient: Washington Closure Hanford ~ 
Submittal : 5-18N Operations Field Data . .oi 

Soil Information 

Project: ERDF Cells 9-10 Expansion 

Project ID: S013213A00 

Report No. 5-16-219 Date ~ 12/10/201 0 

Description: Cell 9 Operations :t 
Troxler 10: 27881 

Moist Std: 636 Density Std: 2216 

Moist offset: - Density offset: -

Allowable Moisture Range: N/A 

Necessary % Proctor: 
T>C 

90% i ii<.~ 

Depth 
Test No Zone Pr. Lift Time Oper 

(in.) 

OL9-35 G3 OP-65 Final 12:17 JS 6 

OL9-36 F3 OP-65 Final 12:18 JS 6 

OL9-37 E3 OP-65 Final 12:19 JS 6 

OL9-38 03 OP-65 Final 12:21 JS 6 

OL9-39 0 4 OP-65 Final 12:22 JS 6 

OL9-40 E4 OP-65 Final 12:23 JS 6 

OL9-41 F4 OP-65 Final 12:25 JS 6 

OL9-42 G4 OP-65 Final 12:26 JS 6 

OL9-43 H4 OP-65 Final 12:27 JS 6 

OL9-44 14 OP-65 Final 12:29 JS 6 

OL9-45 15 OP-65 Final 12:30 JS 6 

OL9-46 HS OP-65 Final 12:32 JS 6 

OL9-47 GS OP-65 Final 12:33 JS 6 

OL9-48 F5 OP-65 Final 12:34 JS 6 

OL9-49 E5 OP-65 Final 12 35 JS 6 

OL9-50 05 OP-65 Final 12:36 JS 6 

Reviewed by: 

,;,ate,£ ~mog Joe 

Page 3 of 4 
J.4 Page 3 of 4 

~ ~ -~VIRqTE C ~ 
2500 N . I l lh Street I Enid, OK 73 701 
t580) 23-1-8780 I F.t x \580) 237--1 302 

Proctor: OP-65 

Max Ory Density (pct) : '11 1.7 

Optimum Moisture (%): 14.4% 

Proctor: SF-04 

Max Dry Density (pcf) : 120.5 

Optimum Moisture (%): 12.8% 

Proctor: SF-09 

Max Dry Density (pcf) : 138.9 

Optimum Moisture (%): 2.6% 

Wet Moist 
% Proctor 

Dry 
Pass/ 

Density Content Density 
(pcf) (%) 

(calc) 
(calc) 

Fail 

117.7 6.5% 98 .9% 110.5 PASS 

112.0 6.5% 94.1% 105.2 PASS 

11 5.5 6.0% 97.5% 109.0 PASS 

115.4 6.4% 97.1% 108.5 PASS 

118.1 7.5% 98.4% 109.9 PASS 

113.0 5.8% 95.6% 106.8 PASS 

118.0 6.3% 99.4% 111 .0 PASS 

115.4 6.0% 97.5% 108.9 PASS 

114.9 6.8% 96.3% 107.6 PASS 

11 0.3 5.4% 93.7% 104.6 PASS 

109.3 5.2% 93.0% 103.9 PASS 

111 .7 5.4% 94 .9% 106.0 PASS 

110.5 6.2% 93.2% 104.0 PASS 

113.0 5.0% 96.3% 107.6 PASS 

11 2.9 6.5% 94.9% 106.0 PASS 

111 .9 5.9% 94.6% 105.7 PASS 

93.8% 104.8 PASS 

fz./1 '7~u 
Date 



I 

FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford ~ 
Submittal : 5-18N Operations Field Data ~~ 

Soil Information 

Project ERDF Cells 9-10 Expansion 

Project ID: S013213A00 

Report No. 5-16-219 Date 12/10/2010 

Description : Gell 9 Operations 

Troxler ID : 27881 

Moist Std : 636 Density Std: 221 6 

Moist offset: - Density offset: . 

Allowable Moisture Range: N/A 

Necessary % Proctor: ~"" 90% !i!'i 
L., ~ 

Depth 
Test No Zone Pr. Lift Time Oper 

(in.) 

Cell 9 East Term ination Berm 

OL9-51 Cell 9 Term . Berm North OP-65 Final 14:45 JS 6 

OL9-52 Cell 9 Term Berm Mid-South OP-65 Final 14:47 JS 6 

OL9-53 Cell 9 Term Berm Mid-North OP-65 Final 14:49 JS 6 

OL9-54 Cell 9 Term Berm South OP-65 Final 14:52 JS 6 

. 

Reviewed by: 

";coreeh ,L4f g Inc 

Page 4 of 4 
J.4 Page 4 of 4 

~~~Y.'-~-~.!~C~ 
2500 . 1 llh Slreet I En id. OK ;-370 I 
(580) 23-1-8780 I Fax 1580\ 23 7--1 302 

Proctor: OP-65 

Max Dry Density (pcf) : 111.7 

Optimum Moisture (%): ~4.4% 

Proctor. "SF-04 

Max Dry Density {pcf) : 120.5 

Optimum Moistu re (%): 12.8% 

Proctor: SF-09 

Max Dry Density (pcf): 138.9 

Optimum Moisture (%): ,2.6% 

Wet Moist 
% Proctor 

Dry 
Pass / 

Density Content 
(calc) 

Density 
Fail 

(pcf) (%) (calc) 

115.6 6.2% 97.4% 108.9 PAS S 

115.6 6.2% 97.4% 108.9 PASS 

113.1 4.9% 96 .5% 107.8 PASS 

111 .5 5.6% 94.5% 105.6 PASS 

I z/,1, /lo . 
Date 




