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FINAL REPORT 
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TEST PAD TESTING RESULTS 

ENVIROTECH' 2500 North Eleventh Street • PO Box 6029 • Enid, Oklahoma 73702 • (580) 234-8780 • Fax (580) 237-4302 
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TEST PAD DENSITY TEST (ASTM D-2922) 
. I Client: WCH 

ENVIROTECH 

No. of 
Dry 

Moisture Void Moist Sand Cone Shelby Tube Pass/ 
Test No. Lift No. Density ¾Sal 

Passes 
lbsfcuft 

Content(%) Ratio Verify Dry Def1
1
sity (emfs) Fall 

TP-1 1 3 113.7 15.2% 0.483 15.9% 85.0% - - -TP-2 1 3 111 .2 16.6% 0.515 NIA 87.0% 118.5 - Pass 

TP-3 1 3 11 1.1 16.0% 0.517 NIA 83.6% - - ,, 
TP-4 1 3 112.3 14.6% 0 .50 1 16.0% 78.7% - 1.38E-08 

TP-5 1 3 113.5 14.7% 0.486 NIA 81 .7% - -

TP-6 1 3 11.2.9 15.5% 0.493 NIA 84.9% - - /ui't ' 

TP-6A 1 5 103.2 15.9% 0.633 NIA 67.8% - - ,. TP-5A 1 5 101.9 17.4% 0.654 NIA 71.8% - -

TP-68 1 3 116.2 15.5% 0 .451 NIA 92 .8% - - 'Rass: ... 
TP-58 1 3 114.5 14.9% 0.473 NIA 85.1% - - Pa$$ 

TP-4A 1 3 115.6 14.9% 0.458 NIA 87.8% - - ~ 

TP-2A 1 3 113.3 17.4% 0.487 NIA 96.5% - - Pass • TP-3A 1 3 115.8 14.6% 0.455 NIA 86.6% - - 'P-w 

TP-1A 1 3 116.6 14.1% 0.445 NIA 85 .6% - - Pass 

TP-7 2 3 114.7 15, 1% 0.470 15.3% 86.7% 117.1 - Pass 
. 

TP-8 2 3 116.6 14.4% 0.446 NIA 87.2% - - Pass 

TP-9 2 3 115.5 15.1% 0.460 NIA 88.6% - - Pass 

TP-10 2 3 115.0 13.6% 0.466 NIA 78.8% - - -TP-11 2 3 114.9 14.2% 0.467 NIA 82.1% - -

TP-12 2 3 117.0 14.2% 0.441 NIA 86.9% - - Pass 

TP-10A 2 6 116.6 14.4% 0.446 NIA 87.2% - - RasJ. 

TP-11A 2 6 112.3 16.8% 0.501 15.9% 90.5% - 1.61 E-08 Pass· 
TP-1 3 3 3 112.5 17.6% 0.498 18.1% 95.4% 11 1.2 1.38E-08 Pass 

TP-1 4 3 3 115.2 15.00/4 0.464 NIA 87.3% - - Pass 

TP-1 5 3 3 115.8 15.2% 0.481 NIA 85.3% - - Pass 

TP-16 3 3 112.8 16.2% 0.494 NIA 88.5% - - Pass 

TP-17 3 3 112.6 16.9% 0.497 NIA 91.8% - - Pass 

TP-18 3 3 110.5 15.0% 0.526 NIA 77.0% - - -• TP-18A 3 6 110.4 17.0% 0.526 NIA 87.3% - - 1, Pas 
, TP-188 3 9 111 .6 172% 0 .510 16.7% 91 .1% - - Pass 
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TEST PAD DENSITY TEST (ASTM D-2922) 
Client: WCH 

No.of Ory 
Moisture Void Moist Sand Cone Shelby Tube Pass/ 

Test No. Lift No. 
Passes 

Density Content ('%) Ratio Verify 
¾Sat 

Dry Density (cm/s) Fall 
lbs/cuft 

TP-19 4 3 116.6 14.4% 0.-446 N/A 87.2% - - Pass 

TP-20 4 3 114.0 15.3% 0.478 17.7% 86.4% - 1.61 E-08 Pass 

TP-21 4 3 113.7 15.6% 0.482 N/A 87.4% - - Pass 

TP-22 4 3 113.2 16.0% 0.488 N/A 88.5% - - Pass 

TP-23 4 3 114.0 15.3% 0.478 16.1 % 86.4% 115.4 - Pass 

3 113.1 ' 14.0% 0.491 N/A 77.0% 

• 
TP-24 4 - -

TP-24A 4 6 114.7 14.1% 0.470 N/A 81 .0% - -

TP-24B 4 9 114.6 1~.7% 0.471 N/A 84.3% - -

TP-24C 4 12 115.1 15.4% 0.465 N/A 89.4% - - ,fta~ ·. 

TP-25 5 3 '114.8 15.1¾ 0.468 16.0% 87.1% 114.3 - Pass 

TP-26 5 3 117.2 13.9% 0.438 N/A 85.7% - - Pass 

TP-27 5 3 115.2 15.2% 0.463 N/A 88.6% - - Pass 

TP-28 5 3 U6.3 14.8% 0.449 15.9% 89.0% - 3.25E-08 Pass 

TP-29 5 3 112.2 16.0% 0.502 N/A 86 .1% - - Pass 

TP-30 5 3 113.9 15.2% 0.480 N/A 85.5% - - Pass 

TP-31 6 3 
, 

111 .4 . 17.3% 0.513 N/A 91.1% - - Pass 

TP-32 6 3 115.3 14.6% 0.461 N/A 85.5% - - Pass 

TP-33 6 3 112.7 16.4% 0.495 17.0% 89.5% 114.8 - Pass 

TP-34 6 3 115.0 15.0% 0.466 16.0% 86.9% - 5.80E-08 Pass 
' 

TP-35 6 3 113.0 15.8% 0.492 N/A 86.7% - - Pass 

TP-36 6 3 116.4 14.7% 0,448 N/A 88.6% - - Pass 

TP-37 Repair 3 116.2 14.8% 0.450 14.2% 88.8% 115.6 1.63E-08 Pass 
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FINAL REPORT 

CONSTRUCTION QUALITY AsSURANCE (CQA) 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ERDF) 

C.1 

BASE SOIL 

SUPER CELLS 9 & 10 

SUBCONTRACT S013213AOO 
010.032-00-ROB 

E NVlROT ECH 2500 North Eleventh Street • PO Box 6029 • Enid, Oklahoma 73702 • (580) 234-8780 • Fax (580) 237-4302 f. l l t'ill•JfER!/ 11; t C Or-J:'i!Jlflf/r Il l 
C 



Pre-Construction Testing 
Base Soil ~ ~G~xt~E.r~F,ti 

2500 N. 11th Street I Enid, OK 73701 
(580) 23 4-8780 I Fax (580) 237-4302 

Base Soil Pre-Construction Testing 

Test Sieve Anal~ sis "" Soil Passing Test 
Number 3/4" #4 #10 #40 #200 0.05 0.036 Classification 
Specs - - - - > 20% -

SM -Silty Passes 
BS-01 100.0 98.9 96.2 72.3 34.4 - 19 Sand Specifications 

SM -Silty Passes 
BS-02 100.0 99.6 98.8 84.8 33.0 - 16 Sand Specifications 

SM -Silty Passes 
BS-03 100.0 99.3 98.3 84.5 27.9 - 10 Sand Specifications 

Cl 
SM -Silty Passes -~ 

cii BS-04 100.0 97.0 95.7 82.9 31 .0 - 12 Sand Specifications 
Q) 

I- SM -Silty Passes 
C BS-05 97.2 95.7 94.0 84.3 40.4 - 19 Sand Specifications 0 

~ SM -Silty Passes 
> 

BS-06 96.0 93.5 90.5 73.0 30.8 15 Sand Specifications <1l -u 
SM -Silty Passes Q) 

X w BS-07 100.0 96.0 93.2 74.9 45.9 - 22 Sand Specifications 
O> SM -Silty Passes 
ai BS-08 100.0 97.9 95.8 77.8 33.3 - 15 Sand Specifications u 

SM -Silty Passes 
BS-09 100.0 99.6 98.2 86.4 26.5 - 10 Sand Specifications 

SM -Silty Passes 
BS-10 94.5 85.7 80.0 61 .6 30.7 - 18 Sand Specifications 

SM -Silty Passes 
BS-11 100.0 100.0 99.0 89.7 54.2 - 26 Sand Specifications 

SM -Silty Passes 
BS-01 100.0 93.4 85.3 52 .7 21.0 14.7 - Sand Specifications 

SM -Silty Passes 
BS-02 100.0 99.7 98.3 86.0 32.9 25.1 - Sand Specifications 

Cl SM -Si lty Passes 
C BS-03 100.0 93.4 85.3 52.7 21 .4 15.9 - Sand Specifications 
~ SM -Silty Passes Q) 

I- BS-04 100.0 98.2 94.8 77.8 36.8 24.2 - Sand Specifications 
C 

SM -Silty Passes 0 

~ BS-05 100.0 93.4 83.7 58.4 26.7 22.0 - Sand Specifications > 
<1l SM -Silty Passes u 
Q) 

BS-06 100.0 97.9 94.9 82 .0 23.7 18.6 - Sand Specifications X w SM -Silty Passes 
0 ..- BS-07 100.0 99.4 98.4 90.4 25.7 17.3 - Sand Specifications 
ai SM -Silty Passes 
u BS-08 100.0 98.8 96.2 80.6 34.2 25.8 - Sand Specifications 

SM -Silty Passes 
BS-09 100.0 99.7 99.4 89.4 21.0 10.7 - Sand Specifications 

::SM -::SIity t-'asses 
BS-10 100.0 97.5 94.2 86.2 43.5 35.7 - Sand Specifications 
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Cell 9 Excavation 

SOIL CLASSIFICATION (ASTM 0-2487) ENVIROTECH 
Client: WCH 
Add ress: IEROF Construction 

Contact Name: Bill Borlaug 

Project No.: S66X528A0O 
Project Location: ERDF SuperCell 9 

Tested By: CL Date: 

Reviewed By: JV Date: 

!Natural Moisture I NIA 

1'tterf:jer 

Flow Index 0 Spec 
Liquid Limit NIA 
Plastic Limit N/A 

Plasticity Index NIA 

Sieve No Sieve Opening % Passing 

3/8" 9.500 100.0 

1/4" 6.250. 99.4 

No.4 4.750 98.9 

No. 10 2.000 96. 2 

No. 40 0.425 72 .3 

No. 50 0.300 68.9 

No. 100 0.150 55.8 

No.140 0.106 45.8 

No. 200 0.075 34.4 

0.036 19 

0.013 6 

0.007 4 

Cc I 1.25 I Cu 

nlfied Soll c1at-slflcatfonJASTM"o;24a7 
SM • SIity Sand 

Deviations from ASTM: None 

Sample ID: 

t i'i J IN EE QIN1.: & C NSUlTING IN C 
2500 N. I Ith Street I Enid , OK iJ 70 1 

(580) ZJ.J-8 780 I fJ X 15801 23 7-4302 

BS-01 

Sample Description: Base Soil 

Sampling Date: 8/10/2009 

8/12/2009 Sampled By: JV 

8/1 9/2009 Date Received: 8/1 1/2009 

Soil Classification Chart 

60 

if 50 
)( 40 
Cl> 

" -= 
.!:! 20 iii 

t'O 

C: 10 

0 

0 20 40 60 80 100 

Liquid Limit (LL) 

Spec I Grain Size Analys is 

100.0 

90.0 

80.0 

; 70.0 
C: 60.0 u: 
c 50.0 
a, 
u 40.0 ; 
0. 30.0 

>20 I 
20.0 

10.0 

0.0 

10.000 1.000 0.100 0.010 0.001 

Particle Size (mm) 

·--- --·----------

Date 
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Cell 9 Excavation 

SOIL CLASSIFICATION (ASTM 0-248 7) ENVIROTECH 
Client : WCH 
Address : .ERDF Construction 

Contact Name: Bill Sorlaug 
Project No. : S66X528AOO 

Project Location: ERDF SuperCell 9 

Tested By: CL Date: 

Reviewed By: JV 

atural Moisture 

INaturalMoisture I NIA 

'A efberg L m ts Test Results 

Flow Index 0 

Liquid limit N/A 
Plastic Limit N/A 
Plasticity Index N/A 

Sieve No Sieve Opening 

3/4" 19.000 

3/8 " 9.500. 

1/4" 6.250 

No.4 4.750 

No. 10 2.000 

No. 40 0.425 

No. 50 0.300 

No. 100 0.150 

No.140 0.106 

No. 200 0.075 

0.036 

0,013 

0.007 

Cc 1.78 

Mnifiec(Soif Classl1lcat.!§n~ AST 
SM - Silty Sand 

Deviations from ASTM: None 

Date: 

Spec 

% Passing 

100.0 

99.9 

99.7 

99.6 

98 .8 

84.8 

80.8 

62.4 

48.2 

33 

16 

6 

3 

C l I EE RI,' C & CO l'ISUli li'lG , I , C 

Sample ID: BS-02 

Sample Descriptiom Base Soil 

Sampling Date: 8/11/2009 

8/12/2009 Sampled By: JV 
8/19/2009 Date Received: :8/12/2009 

Spec 

>20 

Soi l Classificatibn Chart 

60 r ~~i;-:;:;;:-"""~~"77-.::-::;::;;;-:;:,:~ 
= so t:-;.,;~::':,-:~-':",--:-':,ir~m~f'!',:f''7""i~~ 
!::. 
~ 40 1--,,--;;;,f=.-:t,-.....,...;.,~..i.;,%6,=,~~ =~='..=, 
-0 
.!: 30 
u 
~ 20 14'~~ '7''-'-':~ ~~:S'f.:Ei~~~~ 
"' 5: 10 

20 40 60 80 100 

Liquid Limit (LL) 

----·---·- ---· -· --!.-,~·-··- .. ~-- - ··-------··----

Grain Size Analysis 

100.0 

90.0 

80 (J 

... ., 70.0 
C 60.0 u: 
c 50.0 ., 
~ 40.0 ., 

0.. 30 .0 

20.0 

10.0 

0.0 

100.000 10,000 1.000 0.100 0.01 0 

Particle Size (mm) 

··---- -----·'-- __ ...._ . .. 
---Particle Size A.'.'~t~~~,LA.~TM 0 -~~~-

Date 
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Cell 9 Excavation 

SOIL CLASSIFICATION (ASTM D-248 7) ENVIROTECH 
WCH Client ; 

Address : ERDF Construction 

•Sam le Information 

Contact Name: Bill Borlaug 

Project No .: S66X528A0O 

Project Location: ERDF SuperCell 9 

Tested By: CL Date: 

Reviewed By: JV Date: 

I Natural Moisture I NIA 

Flow Index 0 Spec 

Liquid Limit NIA 

Plastic Limit NIA 

Plasticity Index . NIA 

Sieve No Sieve Opening % Passing 

3/8 " 9.500 100.0 

1/4" 6.250 • 99.9 

No.4 4.750 99,3 

No. 10 2.000 98.3 

No. 40 0.425 84.5 

No. 50 0.300 79.6 

No. 100 0.150 55.4 

No.140 0.106 41.9 

No. 200 0.075 27.9 

0.036 10 

0.013 4 

0.007 1 

I Cc 1.03 I Cu 

11.n!fied Soil Clisslflcatlon ASTM•o.:24a7 
SM • Silty Sand 

Deviations from ASTM: None 

Sample ID: 

E, IG IM cE R,NG .~ CO"lSUL iNG INC 
2500 N. I Ith Street I Enid, OK iJiOI 
(5801 2H -8i80 I FJx (380) ~J7~J02 

BS-03 

Sample Description : Base Soil 

Sampling Date: 8/12/2009 

8/13/2009 Sampled By: JV 
8/18/2009 Date Received: 8/13/2009 

Spec I 

>20 I 

4.65 

60 

= 50 
e:.. 

Soil Classification Chart 

: 40 ~::..;;-.,.=.;,:::.,..,i;i~M~~r ~~..,+~ 

:S 30 IP:~~~~~:k~~~~~~~ 
-~ 20 1:,£;.~#~~g~~~~:;-~~:....J 
"' ci: 1 o r"."".'L--:-:r------;m.~r~?-'-..,._""'±~"i"i 

20 40 60 80 100 

Liquid Limit (LL) 

Grain Size Analysis 

100.0 

90.0 

80.0 

... 
GI 

70.0 
C 60.0 ~ 
i: 50.0 .. 
~ 40 .0 .. 

Cl. 30.0 

20.0 

10.0 

0.0 

10 000 1.000 0.100 0.010 0,001 

Particle Size (mm) ____________ __,__ __ - -- --
---Pa rticle Size Anaylsis (ASTM D-422) 

. . 

Datef , 
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Cell 9 Excavation 

SOIL CLASSIFICATION (ASTM D-2487) ENVIROTECH 
Client: WCH 
Address: tERDF Construction 

Contact Nam_e: Bill Borlaug 

Project No.: S66X528A00 

Project Location: ERDF SuperCell 9 

Tested By: CL Date : 

Reviewed By: JV Date: 

I Natural Moisture · 1 NIA 

Flow Index 0 Spec 

Liquid Limit NIA 
Plastic Limit NIA 
Plasticity Index NIA 

Sieve No Sieve Opening % Passing 

3/4" 19.000 100.0 

3/8" 9.500 97.7 

1/4" 6.250 97.2 

No.4 4,750 97.0 

No. 10 2.000 95.7 

No. 40 0.425 82.9 

No. 50 0.300 78.8 

No. 100 0.150 59.3 

No.140 0.106 45.0 

No. 200 0.075 31 

0.036 12 

0.013 4 

0.007 

SM • Silty Sand 

Deviations from ASTM: None 

EN ., 1 EER l1 G & CO , Ut ING , I 

noo N, I llh S1ree1 I En id. OK 73701 
(ja()) 234-8780 I FJ~ (580) 2J7-4 302 

Sample ID: BS-04 

Sample Description: Base Soil 

Sampling Date: 8/12/2009 

8/1 3/2009 Sampled By: JV 

8/18/2009 Date Received: 8/13/2009 

Soil Classification Chart 

= 50 e:. 
>< 40 a, 
'C 

-= 30 
.!:! 20 ~ 
"' C: 10 

0 
0 20 40 60 80 100 

Liquid Limit (LL) 

Spec 
Grain Size Analysis 

100.0 

90.0 

80.0 

ai 70.0 
c:: 60.0 i.i: 
i: 50.0 ., 
~ 40.0 · ., 
a. 30.0 

20.0 

10.0 

>20 0.0 

100.000 10,000 1.000 0.100 0.01 0 

Particle Size (mm) 

- - __.... ____ ·--- - - -----
--- Particle Size Anay(s~s {A~T~-~-42~_1 

Date 
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Cell 9 Excavation 

SOIL CLASSIFICATION (ASTM D-2487) ENVIROTECH 
Client: WCH E~ G/1 EE RI 10 & C0 1 aUl 11 G 11 C 
Address : ERDF Construction 

Contact Name: Bill Borlaug Sample ID: BS-05 

Project No.: S66X528A00 Sample Description : Base Soil 

Project Location: ERDF SuperCell 9 Sampling Date: 8/13/2009 

Tested By: CL Date: )8/14/2009 Sampled By: JV 
Reviewed By: JV Date: 8/19/2009 Date Received: 8/14/2009 

atura Moisture Conten 

!Natural Moisture ! NIA 
Soil Classification Chart 

60 

= 50 e:. 
Flow Index 0 Spec 

)( 40 
~ 
'O 

Liquid Limit NIA 

Plastic Limit NIA 

..5 
~ 20 
ij 

Plasticity Index NIA a: 10 

0 
0 20 40 60 80 100 

Liquid Limit (LL) 

------...--------,---~-- ---, ---- ·- -- ·-
s ec Sieve No Sieve Opening % Passing 

1 " 25.000 100.0 
Grain Size Analys is 

3/4" 19.000 97.2 
100.0 

90.0 
114" 6.250 95.9 80.0 . 
No.4 4.750 95.7 

No. 10 2.000 94 .0 

,_ 70.0 .. 
. !: 60.0 
LL. 

No. 40 0.425 84.3 i: 50.0 .. 
No. 50 0.300 81 .6 i:! 40,0 .. 

No. 100 0.150 68.5 
a. 30.0 

20.0 
No.1 70 0.090 48.0 10.0 

No. 200 0.075 40.4 >20 0.0 

0.036 19.0 100.000 10.000 1.000 0.100 0.0 10 

0.013 6.7 Particle Size (mm) 

0.007 5.8 --·---------
---- Particle Size Anaylsis (ASTM D-422) 

Cc 1.26 Cu - -----------------------
. -

1Unlflea·Soll Classification~ ASTM 'D:2487 

SM - Silty Sand 

Deviations from ASTM: None 

J , 

Date 
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Cell 9 Excavation 

SOIL CLASSIFICATION (ASTM D-2487) ENVIROTECH 
Client : WCH 
Add ress: ERDF Construction 

Contact Name : Bill Borlaug 

Project No.: S66X528A00 

Project Location: ERDF SuperCell 9 

Tested By: CL Date: 

Reviewed By: JV Date : 

Natura Moisture Content 

I Natural Moisture . I NIA 

Flow Index 0 Spec 

Liquid Limit NIA 
Plastic Limit NIA 
Plasticity Index NIA 

Sieve No Sieve Opening % Passing 

1 " 25.000 100.0 

3/4 " 19.000 96.0 

114" 6.250 94.0 

No.4 4.750 93.5 

No. 10 2.000 90 5 

No. 40 0.425 73.0 

No. 50 0.300 68.1 

No. 100 0.150 53.6 

No.170 0.090 36.6 

No. 200 0.075 30.8 

0.036 14.6 

0.013 5.6 

0.007 3.8 

E ' l ., 1 f.E ING & CO N SUL ING IN_ 

Sample ID: 8$-06 

Sample Description :IBese Soil 

Sampling Date : 8113/2009 

.8/1412009 Sampled By: JV 
8/1912009 Date Received: 811412009 

So il Classification Chart 

f 50 
)( 40 a, 

"O 
E: 30 
.!= 20 ;;; 
"' a: 10 

0 
0 20 40 60 80 100 

Liquid Limit (LL) 

__, . ·-· ,,,, __ . ... -~--- · .. • - -• • • ' - - - d ·•-•- ---
Spec 

Grain Size Analysis 

100.0 

90.0 

80.0 

ci 70 .0 
C 60.0 u: 
C: so.a 
a, 
:: 40.0 
a, 
a. 30.0 

20.0 

10.0 

>20 0.0 
100.000 10.000 1.000 0.100 0.010 

Pa rticle Size (mm) 

- - ____ .. ._ - -- +------· -----·---·-

Cc 1.45 Cu 10.08 
=--- Particle ~ jz~_A!1aylsis (ASTM ~-42_2) 

;Uiilfled"Soil ·c1asslf,lcatlon 1(ASTM .D-2487) ,.,. ... 

SM - Silty Sand 

Deviations from ASTM: None 

Date 

Page 1 of 1 
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Cell 9 Excavation 

SOIL CLASSIFICATION (ASTM 0 -2487) ENVIROTECH 
Client: WCH 
Address : ,ERDF <:onstructlon 

Sample lrifortJ7~tlon 

Contact Name: Bill Borlaug 

Project No.: S66X528A00 

Project Location : ERDF SuperCell 9 

Tested By: CL Date: 

Reviewed By: JV Date: 

~ tural ~ ~ sture ~on~ nt 

!Natural Moisture I NIA 

Sample ID: 

2500 N. 11th Street I En id, OK 73 70 I 
(580) 23 4-8780 I Fdx 1580) 23 7-4)02 

BS-07 

Sample Description: Base Soil 

Sampling Date: 8/17/2009 

8/18/2009 Sampled By: JV 

81,21/2009 Date Received : 8/17/2009 

Soil Classification Chart 

60 
_Atterberg Limits Test Results (AST'-! 0-4318) - 50 

~ 
Flow Index 0 Spec 

Liquid Limit N/A 

Plastic Limit N/A 

Plasticity Index NIA 

P~lc e -slie A,,aylsls (ASTM D-422) 
;oo·}Vai !i Sleve'Ai],i lysls JASTf!i ~1 f~ 

Sieve No Sieve Opening % Passing 

3/4" 19.000 100.0 

1/2 " 12.500 . 98 .3 

1/4" 6.250 97. 1 

No.4 4.750 96 .0 

No. 10 2.000 93.2 

No. 40 0.425 74 .9 

No. 50 0.300 72.3 

No. 100 0.150 62.3 

No.170 0.090 50.0 

No. 200 0.Q75 45.9 

0.036 21.6 

0.013 7.6 

0.007 i 3.9 

Cc 0.90 Cu 

w 

I 
u 
.::; 

~ a: 

Spec I 

.. 
! 
i.: 
!: 
QI 

~ 
0. 

>20 I 

7.99 I 
Unified Soll Classlficatlon (ASTM D-2487) , , • ,, 

SM· Sl&ty .Sand 

Deviations from ASTM: None 

Page 1 of 1 

40 

30 

20 

10 

20 40 60 80 100 

Liquid Limit (LL) 

Grain Size Analysis 

100.0 
! 90.0 

,'• . ' 
? 

: ~ ' 80.0 • I ' 
70.0 

'· t• 

O<F. . i 

60.0 ., . 
' i ', '·:• 50.0 

' I·-- 3. ';.;: :i 
40.0 

,, 

30.0 "' '/;: ~ 
-~ ·~ d •; 

20.0 
,\, • 

" :, " 
10.0 

,, 
0.0 

. , ... :t .. 

100.000 10.000 1.000 0.100 0.010 

Part icle Size (mm) 

---Particle Size Anayl sis (ASTM D-422 ) 
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Cell 9 Excavation 

SOIL CLASSIFICATION {ASTM 0-2487) ENVIROTECH 
Client: WCH 
Address: EROF Construction 

Contact Name: BIii Borlaug 

Project No.: S66X528AOO 

Project Location : ERDF SuperCell 9 

Tested By: CL Date: 

Reviewed By: JV Date: 

lNa ural Molsture Conten 

!Natural Moisture I NIA 

imits .Te,st Results AST~ 

Flow Index 0 Spec 

Liquid Limit NIA 
Plastic Limit NIA 
Plasticity Index NIA 

: ~·IGI MEERIMG & CO~IS Ul fl~IG, l~IC. 
2500 N. 11th Street I Enid, OK 7J701 
(580) 21-1-8780 I FJx (580) 2J 7-4)02 

Sample ID: BS-08 

Sample Description: Base Soll 

Sampling Date: 8/18/2009 

8 24/2009 Sampled By: LH 

8/25/2009 Dale Received: 8/19/2009 

Soil Classification Chart 
7 

60 ~ =:=,:===-:--f'"'"".:7'-~~;;a;_~~-;;:~~ 
::::- 50 e:. 
i~ · i 
-= 30 I 

i ~ 20 

I ~ 10 : 

I O I 
, 0 20 40 60 80 100 

,--------.-- -----.------,---·--,: L=- -== =c:----:=...::.:Ll=qu=l=d::-:l.1:-::m:=::it:::.:(:::..l.L=)= = ::-:.::-:: .. _,._J 
Sieve No Sieve Opening 

3/4" 19.000 

1/2" 12.500 

1/4" 6,250 

No.4 4.750 

No. 10 2.000 

No. 40 0.425 

No. 50 0.300 

No. 100 0.150 

No.170 0.090 

No. 200 0.075 

0.036 

0.013 

0.007 

% Passing Spec 

100.0 

98.7 

98.1 

97.9 

95.8 

77.8 

71.5 

54,8 

38.1 

33.3 >20 

14.5 

6.9 

2.1 

100,0 · 

90.0 

Grain Size Analysis 

80.0 Rltft-Hi;b:';llltHlffiti~ 

.; 70.0 

ii: 60, 0 ·lfftil+.-F.f=:lllffii+f.:1F.lllffiF.f' 

c 50.0 
CJ 
~ 40.0 
CJ 
a. 30.0 

20.0 

10.0 · lllftttt:F..':-l!ttfi:ffi:ei:l!ttfi~f:: 
0.0 .!!WJ..u;;:=u.:.w=~WW""-"=..1.,W;WWu.L:= 

100.000 10.000 1,000 0.100 0.010 

Particle Slzt (mm) 

Cc 1.21 Cu 

(Unlfl~'d'Soll:qasslficatlon.'(l>:S1M10;24·a7J_pa>.;:· '.::::· ~~~i!!i.:.:~~Llol:i:~G;;;.,.~~""'""~ ~~ i:=~~il:;,.'lf!:.'$~'lit.'{P.~ ~~'$ID]~ 

SM . SIity Sand 

Deviations from ASTM: None 

Page 1 of 1 
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Cell 9 Excavation 

SOIL CLASSIFICATION (ASTM 0-2487) ENVIROTECH 
Client: WCH 
Address: EROF Construction 

Contact Name: Bill Borlaug 

Project No.: S66X528A00 

Project Location: ERDF SuperCell 9 

Tested By: CL Date: 

Reviewed By: JV Date: 

atura Moi.sture Content 

I Natural Moisture I NIA 

Flow Index 0 Spec 

Liquid Limit NIA 
Plastic Limit NIA 
Plasticity Index NIA 

Sieve No Sieve Opening % Passing 

3/8" 9.500 100.0 

1/4" 6.250 99 .7 

No.4 4.750 99 .6 

No. 10 2.000 98.2 

No. 40 0.425 86.4 

No. 50 0.300 77.8 

No. 100 0.150 55.6 

No.170 0.090 33.0 

No. 200 0,075 26 .5 

0.036 10.0 

0.013 8.0 

0.007 2.1 

Deviations from ASTM: None 

E~· ,., INE ERll'I • .!, C0 1 31J L- iW-
2500N. I Ith Street I Enid . OK 73701 
(580) 2J.l-8780 I FJx (j801 2J 7--IJ02 

Sample ID: BS-09 

Sample Description : Base Soil 

Sampl ing Date 8/19/2009 

8/26/2009 Sampled By: LH 

8/28/2009 Date Received : 8/19/2009 

Soil Classification Chart 

60 r---~==:---:::-~7'!:--:,-=:=-:::-:-'.:,"""l-:rY.-:.::-, 

= 50 F -tj.;~~~ra'-"::~~:s::;;~~~ 
~ 
: 40 p.,..~~~~~-.:--=:.V.,=:~~~~f:::-"':rl 
ti 
.: 30 F--'-''--:::,-~ <--,;-'r'-':_'!!--'...,...:........--r"--::---::"'1-,-~--t 

~ 20 ~~':'f-~~~"1..-:-~~~~e.~~ 
'" 0: 10 ~✓-i~".A~;..-l.~~;;;:5,l§:,;l~~~ 

20 40 60 80 100 

Liquid Limit {LL) 

,, 

-•-=--..... - ........ ___________ _____ ________________ _ __ . 

Spec I 
Grain Size Analysis 

100.0 

90 .0 

80.0 

.. 70.0 ., 
C 60.0 u: 
c 50.0 ., 
~ 40.0 ., 
0. 30.0 

>20 I 
20.0 

10.0 

0.0 

10.000 1.000 0.100 0.010 0.001 

Particle Size (mm) 

-•· ·• -~- •--· .- . -

4.61 
- Particle Size Anaylsis {ASTM 0 -422) _ 

----- -

Date 
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Cell 9 Excavation 

SOIL CLASSIFICATION (ASTM D-2487) ENVIROTECH 
Client : WCH 
Address : ERDF Construction 

Sam le lnformat,on 

Contact Name: Bill Borlaug 

Project No.: S66X528AOO 

Project Location: ERDF SuperCell 9 

Tested By: CL Date: 

Reviewed By: JV Date: 

!Natural Moisture I N/A 

Flow Index 0 Spec 

Liquid Limit N/A 

Plastic Limit N/A 

Plasticity Index NIA 

Sieve No Sieve Opening % Passin 

1 1/2 " 37,500 100.0 

3/4 " 19.000 94.5 

3/8" 9.500 88. 7 

No.4 4.750 85.7 

No. 10 2.000 80.0 

No. 40 0.425 61.6 

No. 50 0.300 58.9 

No. 100 0.150 48.3 

No.170 0.090 34.9 

No . 200 0.075 30.7 

0.036 17.7 

0.013 6.5 

0.007 4.1 

Cc 0.85 Cu 

Unified Soll Classlflcat on • ASTM ·D~2487 
--~ ..u 

SM - Silty Sand 

Deviations from ASTM: None 

Sample ID: 

:~, 31>, :F.R I",, ,!. . ONSUlilNG IN-.. 
2300 -'•. 1 llh Slrl>et I Enid . OK 73 70 1 
(580) 2J-l-8780 I FJX (j 801 2J 7--I JIJ2 

BS-10 

Sample Description: Base Soil 

Sampling Date : 8/20/2009 

8/26/2009 Sampled By: LH 
8/28/2009 Date Received: 8/20/2009 

Soil Classification Chart 

60 

f 50 
)( 40 .. 

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

10 a. 

0 
0 20 40 60 80 100 

Liquid Limit (LL) 

. ··- -- - --· -----«------ ·- -· 
Spec 

Grain Size Analysis 

100.0 

90.0 

80.0 

... 70.0 ., 
C 60.0 u: 
c 50.0 .. 
~ 40.0 .. 
0. 30.0 

20.0 

10.0 

>20 0.0 

100.000 10.000 1.000 0.100 0.010 

Particle Size (mm) 

---·--
~ Particle Size Ana~ls(~ (AS ~~t 0-~ _3_)_ 

Date 
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Cell 9 Excavation 

SOIL CLASSIFICATION (ASTM D-2487) ENVIROTECH 
Client: WCH 
Address: ERDF Construction 

Contact Name: Bill Borlaug 

Project No. : S66X528AOO 

Project Location: ERDF SuperCell 9 

Tested By: CL Date: 

Reviewed By: JV Date: 

a oral Mols ure Con ent 

!Natural Moisture I N/A 

'A eroerg Lim ts est Resu ts 

Flow Index 0 Spec 

Liquid Limit NIA 
Plastic Limit NIA 
Plasticity Index NIA 

Sieve No Sieve Opening % Passing 

1/4" 6.250 100.0 

No .4 4.750 • 100.0 

No. 10 2.000 99.0 

No. 40 0.425 89.7 

No. 50 0,300 86.9 

No. 100 0.150 73.4 

No.1 70 0.090 58.8 

No. 200 O.Q75 54.2 

0.036 25.6 

0.013 11.8 

0.007 5.9 

Deviations from ASTM: None 

: w ; 1, 1EE~ING .!. 0 ISUlf 1NG 1,,, ( 

~500 . I llh Street I Enid, OK 7J 70 I 
(580\ 23+8780 I Fux 1580) 237-4 302 

Sample ID: BS-11 

Sample Description: Base Soil 

Sampling Date: 8/24/2009 

8/27/2009 Sampled By: LH 

8/28/2009 Date Received: 8/24/2009 

Spec I 

>20 I 

Soil Classification Chart 

60 ="--::!""-::-- =--::,r=f<--=~~=-~.---, 

= 50 ..-....,.--+".._,...-=t=::.l""-,.i,:=-':::~c::::-:,"-/2~::6:=l e:. 
: 40 i-=---::-=~~~ ~~.:....:.,.F-J,~~~~ 
"C 
c: 30 i:-==.::.,.-",-,.,:_;,;i----,~.:,,:..;.=..;;~.:::;;::~ 
<.) 

~ 20 .,_.......,,cf;::--,,,;_._;:..y;i----,....__:;;...-=='-i~-'-:-,-i .,, 
0:: 10 l'""":-L---:-r'"~r."~~ 

20 40 60 80 100 

Liquid Limit (LL) 

- ·- ___ _,_ ... 
~ - •.~ ....-. ~- ~ ------

Grain Size Analysis 

100.0 

90.0 

80.0 

~ 
70.0 

60.0 u:: 
c 50.0 
Cl 
u 40.0 ci 
a. 30.0 

20.0 

10.0 

a.a 
10.000 1.000 0.100 0.010 0.001 

Particle Size (mm) 

- ----------·-
-9-Particle Size_ A_nayl:i: __ (A~TM D:_~22 ) 

Date 
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Cell 10 Excavation 

SOIL CLASSIFICATION (ASTM D-2487) 

Client: WCH 
Subm itta l: 05-1eF Base Soil Lab Oat, 

Sample Information 

Contact Name: Charlie Sklba c.:~ ··v::. or 

Project: S01 213A'OO 

Project Location : ERDF Geils 9-10 

Tested By. L. Hay Date. 3/5/2008 

Reviewed By: J StalTin,gs Date: 3/8/2010 

Natural Moisture Content 

!Natural Moisture I 79 

Atterberg Limits Test Results (ASTM 0-4318) 

Flow Index non-plastic Spec 

Liquid Lim it non-plastic 

Plastic Limit non-plastic 

Plasticity Index non-plastic 

Particle Size Anaylals (ASTM 0-422) 

Sieve No Particle Size % Passing 

1 " 2.§..000 100.0 

3/4 " i9.000 ·100 0 
3/8 ,. 9.500 96 4 

No.4 4,75'() 93 4 

No. 10 2 con 85.3 

No 40 OA25 52 7 

0.075 210 

0.0500 14.7 

Cu 27 71 

Cc 0.54 

Unified Soll Classification (ASTM 0-2487) 
SM • Silty Sand 

Deviations from ASTM : None 

Spec 

20¾ Passing 

Sample ID: 

ENVIROTECH 
• f j'.,. '-! .... I 

2C,Ot) N I \\ h · 1rPl'I I ·nirl , Q I( iJ;'O\ 
t'i8tl t ~ 14-8;81) I f," t j 80l 1 17·-IJOJ 

BS-O1 

Sample Description Base 'S0il 

Sampling Date: 2111/2010 

Sampled By. L. Hay 

Date Received : 2/1102-010 

So il Class ifica tion Chart 

0:: .. .. 
~ 
.!::! 
iii 
"' a: 

.. .. 
C: 
Li: 
E .. 
l:! .. 
Cl. 

60 

50 

40 

30 

20 

10 

0 
0 

100 0 

90.0 

80 0 

70 0 

60 0 

50 0 

40 0 

30 0 

20 0 

10 0 

0.0 

20 40 60 

Liquid Limit (LL) 

Grain Size Analysis 

10.000 0 100 

Partlclo Sizo (mm) 

80 100 

0 001 

----- SIMVO Ar1tJly~1s ___.__ Hydro1r,eto( Arlilly~1S 

Enlfoiech • Project Manager 

5 L/ / C, 

Date 
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Cell 10 Excavation 

SOIL CLASSIFICATION (ASTM 0 -2487) ENVIROT ECH 
Client: WCH 
Submittal: 05-18F Base Soil Lab Date c;on N . 1111i ·, rr-.•1 1 l11irl , ;: ;_1;0 1 

i",IJI)) 11~-/l;oo I F." l:>llOJ L l i -~.10c 

Sample Information 

Contact Name: C,harl ie Skiba Sample ID : 8S-02 

Project: S013213A00 Sample Description 8.ase Soil 

Project Location : ERDF Cells 9-10 Sampling Date: 2/11/20 110 

Tes ted By: L. Hay Date: ,3/5/2008 Sampled By: ~ Hay 

Reviewed By: J . Stall ings Date: 3/8/2010 Date Received: '2/11/2010 

Natural Moisture Content 

I Natural Moisture I 14.3 
Soil Classification Chart 

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

Flow Index non-plastic Spec 

Liquid Limit non-plastic 

Plastic Limit non-plastic 

Plasticity Index non-plastic 

Partlcle Size Anaylsis (ASTM 0-422) 

Sieve No Particle Size % Passin 

1 " 25.000 100 o 
3/4 " '19.000 100.0 

3/8 " 9.500 100 0 

No.4 4. 750 99 7 

No. 10 2.000 98 3 

No. 40 0A25 86.0 

0.075 32 9 

0.0500 25.1 

Cu 9 14 

Cc 1 63 

Unified Soil Classification (ASTM D-2487) 
SM • Silty Sand 

Deviations from ASTM· None 

a: .. 40 
-t 30 .5 
u 

20 -= Ill 
111 
a: 10 

0 

0 

Spec 

100 0 
90.0 
80 0 

:» 70.0 
C 60 .0 i:i:: 
E 50.0 
<II 

>20¾ Pas Ing ~ 40.0 .. 
d. 30 0 

20.0 

10 0 

0.0 

Page 1 of 1 
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20 40 60 

Liquid Limit (LL ) 

Grai n Size Analysis 

10 000 o. ·100 

Particle Siu (mm) 

80 100 

0 00 1 

__,_ Sieve Ann~1s1s --+-- Hydrometer AJ1alys1s 

- -- ~ - f •:;r: {( / !,_ I' -

Envi(otech • Project Manager 

5 £ /. / c 

Date 



Cell 10 Excavation 

SOIL CLASSIFICATION (ASTM 0-2487) 

Client: WCrl 
Submittal : 05-18F Ba-se Soil l ab Oat. • 

' 
Sample Information 

Contact Name. Char'fie Skiba 

Pro ject S013'21JA{J0 

Project Location : ERDF Cells 9·10 . 

Tested By: L. Hay Date: LHay 

Reviewed By: T. Willi<1ms Date: 318/2010 

Natural Moisture Content 

Sam ple ID: 

Sampl ing Date: 

Sampled By: 

Date Rece ived: 

ENVIROT ECH 
'• ,1,I! . 'I . N 

L ,fl() N I I Iii _ 1,,,,,1 I Enid, 0 >'. il iO I 
,513ri111 .. . u;ao I ra~ 1°aoi ~ 17 ... 1.102 

BS-03 

'2/1 2/2010 

L. Hay 

2/12/201 0 

I Natural Moisture I 6.1 
Soil Classification Chart 

Atterberg Limits Test Results (ASTM D-4318) 

Flow Index Non-Plastic Spec 

Liquid Lim it NOl'I-Plast1c 

Plastic Limit Non-Plastic 

Plasticity Index Non-Plastic 

Particle Size Anaylsls (ASTM 0-422) 

Sieve No Particle Size % Passing 
1 .. 25 000 100.0 

3/4 " 19 00~ 100.0 

318 " 9.500 96.4 

No.4 4 50 93.4 

No. 10 2.000 85 3 

No. 40 0,425 52.7 

0.075 21 4 

0.0500 15 9 

Cu 27.71 

Cc 0.54 

Unified Soll Ctassiflcatlon (ASTM 0-2487) 
SM - Silty Sand 

Deviations from AS TM: None 

Spec 

'20% Passing 

Page 1 of 1 

[ 
>< 
Q) 

'tl 
C: 

60 

50 

.:/ 20 
iii 
"' C:: ·10 

0 

0 

100.0 

90,0 

80 0 .. 70.0 
<ll 
C: 60 0 i.: 
c 50.0 
Ill 
~ 4 0 .0 
Ill 
a. 30 0 

20.0 

10.0 

00 

C.1 Page 15 of 22 

20 40 60 

Liquid Limit (LL) 

G ra in Size Analysis 

10 000 0 100 

Particle Slzo (mm) 

80 100 

0.001 

. // 

;? ,/4:,/ -l✓-J!L 
Envirofeth - Project Manager 

Date 



Cell 10 Excavation 

SOIL CLASSIFICATION (ASTM 0 -248 7) E NVIROTECH 
Client: WCH 
Submitta l: '05-f8F Base Soil Lab Date 

Sample 1/nformatJon 

Contact Name: Charlie Skiba 

Project: S01 3213AOO 

Project Location : "ERDF Cells 9-1 0 

Tested By: L. Hay Date: 3/8?2010 

Reviewed By: J . Stallings Date: 3/9/2010 

Natural Moisture Content 

! Natural Moisture I 6.1 

Atterberg limits Test Re.suits (ASTM D-4318) 

Flow Index non-plastic Spec 

Liquid Limit non-plastic 

Plastic Limit non-plastic 

Plasticity Index non-plastic 

Particle Size Anaylsis (ASTM 0-422) 

Sieve No Particle Size % Passing 

1 " 25, 000 100 .0 

3/4 " 19.000 100 0 

3/8 " 9 00 99 6 

No.4 4J 50 98 .2 

No. 10 2.000 9,4 8 

No. 40 0425 77 8 

0.075 368 

0.0500 24 2 

Cl! 9.14 

Cc 1.63 

Unified Soll Classification (ASTM 0•2487) 

SM • Silty Sand 

Deviations from ASTM· None 

Spec 

>20% Passng 

Sample JD: 

r\ ., .... =--, ;., ,1c, J. l~ ~. J • • 1-

1S00 N. 1 llh 
0

!nePI I E11id, 0 1' ,' J7!JI 
t580l J .l4-8;"ll0 I F,1, l .. 001 Ll7-4J0.! 

BS - 04 

Sample Oescription:_Brown Sand w/ Silt 

Sampling Date: 2/17/2010 

Sampled By: L. Hay 

Date Received: '2/17/2010 

Soil Classification Chart 

~ 
)( 

~ 
-= (j -~ 
ns 
[ 

~ 
C 
u: 
~ 
Q> 

~ 
Qt 
0. 

60 

50 

40 

30 

20 

10 

0 

0 

100.0 

90 0 

80.0 

70 0 

60.0 

SO.O 

40.0 

30 0 

20 0 
10,0 

00 

20 40 60 

Liquid Limit (LL) 

Grain Size Analysis 

10.000 0.100 
Particle Size (mm) 

80 100 

0.00 1 

_._. Slb'v'Q An.Jl)'<il~ --+-- Hydromoter l,nalys1s 

Enviro~ Project Manager 

Date 

Page 1 of 1 
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Cell 10 Excavation 

SOIL CLASSIFICATION (ASTM D-2487) ENVIROTECH 
Client: WC.H 'I ; 

Submittal : 05-1 SF Base 'Soil Lab Da u 2" tltl N I I th I r.-pI I 1. nirl, OK 1li01 
I r,;m I ! l -l -1Ji80 I • -•X l ~IJ ) , ,1; , -l 10 2 

Sample Information 

Contact Name. Charl1e Skiba Sam ple ID: BS 05 

Project: S013213AOO Sample Description : Brown Sand wt Silt 

Project Location . ERDF Cells 9-10 Sampling Date: 2/S 8/2010 

Tested By: L. Hay Date : 31912010 Sampled By L Hay 

Reviewed By: J. Stalling Date: 311112010 Date Received. 2/1 812010 

Natural Moisture Content 

!Natural Moisture ! 3.7 
Soil Classification Chart 

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

Flow Index non-plastic Spec 

Liquid Limit non -plastic 

Plastic Limit non-plastic 

Plasticity Index non-plastic 

Particle Size Anaylsis (ASTM 0-422) 

Sieve No Particle Srze % Passin 

1" 25 000 100.0 

3/4 " 19.000 100-0 

3/8" 9 500 96.5 

No.4 4150 93.4 

No . 10 .000 83.7 

No. 40 0.42S 58.4 

0.075 26.7 

0.0500 22 0 

Cu 9.14 

Cc 1 63 

Unified Soll Classification (ASTM D-2481) 
SM - Silty Sand 

Deviations from ASTM. None 

~ 
>< 40 
Q) 

-0 
30 E: 

.!= 20 iii 
"' a: 10 

0 

0 20 40 60 80 100 

Liquid Limit (LL) 

Spec 
Grain Size Ana lysis 

100.0 

90 0 

80 0 

ai 70 0 
C 60 .0 i.: 
i: 50.0 
QI 
~ 40.0 
"' c.. 30 .0 

20 0 

100 
0 0 

10 000 1,000 0, 100 0 010 
Partlcle Size (mm) 

--S.cvc Analysis -- 1-1ydrorneler Anarysl• 

Envi(otech - Project Manager 

S · .:/ /c, 
Date 

Page 1 of 1 

C.1 Page 17 of 22 

I , 



Cell 10 Excavation 

SOIL CLASSIFICATION (ASTM D-2487) 

Client: WCH 
Submittal : 05-1 8F Base Soil Lab Date 

Sample Information 

Contact Name: Charlie Skiba Sample ID. 

ENVIRDTEC1 

2-uo,i. l l lh ~lrP.t'I I f11 id. OK 7.1701 
1.C.00) 2J4-/l ~80 I f ,,., I C,O tJJ ! J ·• 10~ 

BSi:- 06 
Project: S0132i 3A00 Sample Descriplion:IBrown Sandw/ S111 

Project Location: _ERDF Cells 9-"HO Sampling Date. 2/1 8/2010 

Tested By: L, Hay: Date: 

Reviewed By: J. Stall1ngs Date: 3/11/2010 Date Received : 

Natural Moisture Content 

!Natural Moisture I 14 .9 
Soil Classif ication Chart 

60 
Attetberg Umtts Test Results (ASTM 0-4318) 50 

Flow Index non-plastic Spec 

Liautd Limit non-plasltc 

Plastic Limit non-plastic 

Plastici ty Index non-plastic 

Particle Size AnayJsls (ASTM 0-422) 

Sieve No Particle Size % Passing 
1 ,, 25.000 100 .0 

3/4" 19 000 100 '{) 

3/8 " 9 500 9 9 3 

No.4 4..750 9 7.9 

No. 10 2.000 94.9 

No. 40 0,425 82.0 

O.D75 23.7 

0.0500 18.6 

=-• 

Cu 91 4 

Cc 1 63 

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

~ 
>< a, 

-::, 
.s 
-~ 
Ill 

"' 0: 

Spec 

~ 
i.: 

I 
>20° • Passing ~ 

C, 
0. 

40 

30 

20 

10 

0 

0 

100.0 

90 0 

80 0 

70.0 

60.0 

50.0 

40.0 

30 0 

20.0 

10.0 

0.0 

20 40 60 

Liquid Limit (LL) 

Grain Size Analysis 

10 000 0 100 

Pertlcle Size (mm) 

80 100 

0.00 1 

Deviations from ASTM : None t h -Project Manager 

Date 
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Cell 10 Excavation 

SOIL CLASSIFICATION (ASTM 0 -2487) ENVIROTECH 
Client : WCH T >, • ._, 

Submittal : 105-1,Sf Bast! Soil Lab 'Oat. c,00 N I l ih l <t>C I I Enid, K > l~UI 
151:! 0, .!J -1-8780 I f- ," !:o80J 2 7--1 302 

Sample Information 

Contact Name: Charlie Skiba Sample ID: BS ~ 07 

Project: S01-3213AOO Sample Description : Brown S-and 'wt Silt 

Project Location: EROF Cells .9-l 0 Sampli ng Date 2/22/20 10 

Tested By: l. Hay Date: 3/15/2010 Sampled By: L. Hay 

Reviewed By: J, Stallings Date: 3/16/201 0 Date Received 212212010 

Natural Mo.isture Content 

I Natural Moisture I 7.0 
Soil Classification Chart 

60 
Atterberg Umlts Test Results (ASTM D"4318) 50 

Flow Index Non-Plastic Spec 

Liquid Lim it Non-Plastic 

Plast ic Limit Non-Plastic 

Plasticity Index Non-Plastic 

Particle Siu j\naylsJs (ASTM 0-422) 

Sieve No Particle Size % Passin 

1 " 25.000 100 .0 

3/4 " 19.000 100.0 

3/8" 9 00 99.7 

No.4 4:7so 99.4 

No. 10 2 000 98.4 

No. 40 0.425 90.4 

0.075 25.7 

0,0500 17.3 

Cu 8.33 

Cc 2.68 

Unified Soll Classification (ASTM D-2t87} 
SM - Silty Sand 

~ 
>< 
CII _, 
C: 

-~ 
Cl) 

"' a: 

Spec 

~ 
C: 

['. 

c 
a, 

> 0% P ss,ng ~ 
a, 

Q. 

40 

30 

20 

JO 

0 

0 

100 .0 

90 .0 

80 0 

70 .0 

60 .0 

50 0 

40.0 

30.0 

20.0 

10.0 

0 .0 

20 40 60 

Liquid Limit {LL) 

Grain Size Analysis 

10 000 0.100 

Particle S~e (mm) 

80 100 

0.00 1 

Deviations from ASTM· None tech - Project Manager 

Date 

Page 1 of 1 
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Cell 10 Excavation 

SOIL CLASSIFICATION (ASTM 0-248 7) ENVIROTECH 
Client: WCH - Jr, ; F F ~ r- ~ • .~. 

Submittal: 05-18F Base Soil Lab Date 1'.IJO N 11 1h Sttt't'I I ( nid. O K 73;0 I 
15 ll01 ~J+8i80 I F<1~ 15801 L! ~--no~ 

Sample Information 

Contact Name: Charlie 'Skiba Sample ID . IBS ~ 08 

Project: S01'321 3M0 Sample Description: Brown S an1?.t wl Slit 

Project Location : ERDF Cells 9-10 Sampling Date: 2/23/2010 

Tested By: · Hay Date : '3/1 5/2010 Sampled By: L Hay 

Reviewed By: J . Stallings Date: 3/1 6/2010 Date Received : 212-3/2tl10 

Natural Moisture Content 

I Natural Moisture ! 5.9 
Soll Classification Chart 

Atterberg Limits Test Results (ASTM 0-4318) 
60 

0:: 50 

>< 40 Flow Index Non-Plastic Spec 

Liquid Limit Non-Plastic 

Plastic Limit Non-Plastic 

Plasticity Index Non-Plastic 

Particle Stte Anaylsls (ASTM 0-422) 

Sfeve No Particle Size % Passing 

1 " 25.000 100.0 

3/4" 19.000 100.0 • 

3/8" 9.S00 99 7 

No.4 4 750 98.8 

No. 10 2.000 962 

No. 40 0.425 80 6 

0.075 34 2 

0.0500 25 .8 

Cu 8.55 

Cc 1. 56 

Unified Soii Classification (ASTM 0-2487) 
SM · Siliy-Sand 

Spec 

--·~ 

>20% Pass,ng 

.g 
E 30 
-~ 20 ; 
~ 

ci: 

0 

0 

100 0 

90.0 

80 0 

~ 700 
1 60.0 
C 50 .0 
" t! ., 

Cl. 

40 0 

30 0 

20 .0 

10 0 

00 

20 40 60 80 

Liquid Limit (LL) 

Grain Size Analysis 

10.000 0 100 

Particle Size (mm) 

100 

0.001 

Deviations from ASTM None ;;;ch - Project Manager 

Date 

Page 1 of 1 
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Cell 10 Excavation 

SOIL CLASSIFICATION (ASTM D-248 7) 

Client: WCH .. .- .,.J;,.. 
Submitta l: 05-18F Base Soil Lab Oat. _.;,;,~ .: 

Sample Information 

Contact Name· Charlie Skiba Sample ID. 

ENVIROTECH 
I • 

2 ·il)tl N I I th Srr<1p1 I F 111d CJ ~ 7 FIJI 
1·, /lll l 2 JJ. t\7 tl0 I 1-,tx 15801 l.17,4 IOL 

BS ~ 09 
'ti '"'1, ~~ 

• ,I.,. .. .. .. ,I 

Project: S01 213A00 Sample Description : Brown S-and lW/ Silt 

Project Location : ERDF Cells 9-10 Sampling Date: 3/1/2010 

Tested By: !Hay Date: ~/1Sl20fo Sampled By L .Hay 

Reviewed By· J , .Sta ilin-gs Date: $?17(2010 Date Received : 311/2010 

Natural Moisture Content 

!Natural Moisture j 3 9 
Soil Classification Chart 

Atterberg Limits Test Results (ASTM D-4318) 
60 

= 50 
~ 

Flow Index Non-Plastic Spec 

Liquid Limit Non-Plastic 

Plastic Limit Non-Plastic 

Plasticity Index Non-Plastic 

Particle Size Anaylsls (ASTM D-422) 

Sieve No Particle Size % Passin 

1 " 25.000 100.0 

3/4 " 19.000 100 0 • 

3/8 " 9.50CJ 100 0 

No.4 4.750 99.7 

No. 10 2.000 99.4 

No. 40 0.425 89.4 

0.075 21.0 

0 0500 10.7 

Cu 2.53 

Cc 0.89 

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

Spec 

>< 40 
Cl> 

~ 30 
u 

:.;i 20 
IA 
~ 

ci: 10 

0 

0 

100.0 

90 0 

80 .0 

.; 70.0 

~ 60 0 
C 50 .0 
41 

~ 
Cl> 
Q. 

40 .0 

30 .0 

20 0 

10 0 

0 0 

20 40 60 

Liquid Limit (LL) 

Grain Size Analysis 

10 000 0 ·100 

Particle Size (mm) 

80 100 

0.00 1 

Devia tions from ASTM· None Envirotech - Project Manager 

Date 
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Cell 10 Excavation 

SOIL CLASSIFICATION (ASTM 0 -248 7) ENVIROTECH 
Client: WCH ~jf ~ 1Jl; •\ l ~.:,\ 1f ;-..; _; r ' l 

Submittal : OS-1 8F Base Soil Lab Dati ! 0,0IJ N I llh -,r,•d I r.n ,tt, O t-: 7 170 1 
15801 ~J4-8 i 8U I F,1~ 15801 237--1.\0 l 

Sample lnfomratlon 

Contact Name: Charlie Skiba 
Project: S01321'3A00 
Project Location : ERD'F Cells 9-10 

Tested By: L. Hay Date: 

Reviewed By: J .. Stallings Date: 

Natural Moisture Content 

!Natural Moisture I 5,7 

Sample ID. 8S - 10 
Sample Description : Elrown Sand w{ Silt 

Sampling Date: '31112010 

3/16/2011 0 Sampled By 

3/1712010 Date Received: 

L-. Hay __ 

3/1/2010 

Soil Classification Chart 

60 
Atterb~rg Limits Test Results {ASTM 0-4318) 50 ii: 

Flow Index Non-Plastic Spec 

Liquid Lim,t Non-Plastic 

Plastic Limit Non-Plastic 

>( 40 
GI 
"C 

30 .5 
~ 20 
Ill 

Plastic11Y Index Non-Plastic "' 10 ~ 

0 

Particle Slze Anay'Jsls (ASTM 0-422) 0 

Sieve No Particle Size % Passing Spec 

1 " 25.000 100.0 

3/4 " 19 000 100 0 

3/8 " 9.500 99.1 

No.4 4 50 97 S 

No. 10 2. 000 94 2 

No. 40 OA25 86 2 

0 075 43 5 

0.0500 35.7 

Cu 49.23 

Cc 0.08 

Unified Soil Classlflcation (ASTM 0-2487) 

SM • Silty Sand 

Deviations from ASTM None 

100,0 . 
90 .0 

80 0 

! 70 0 

i.i: 60.D 
E 50.0 
GI 

>20o/o Pass,rrg I:! 40 D 
GI 
c.. 30.0 

20 0 

10.0 

0.0 
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20 40 60 

liquid Limit (LL) 

Grain Size Analysis 

10.000 0. 100 
Particle Size (mm) 

Date 

80 100 

0.001 



FINAL REPORT 

CONSTRUCTION QUALITY AsSURANCE (CQA) 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ERDF) 

SUPER CELLS 9 & 10 

SUBCONTRACT S013213AOO 
010.032-00-ROB 

C.2 

RECOMPACTED PERMEABILITY 
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Submittal: 
Project Name: 
Pojoct Number: 

L "' I 7 .69 

Li = 7.68 

Dia == 10.2 

Temp : 20.6 

R1 = 0.9875951 

I B Coefficient 

I Effective Stress 

Readings 
Test No. by 

KR , KR 

2 KR 

3 KR 

4 KR 

5 KR 

HYDRAULIC CONDUCTIVITY TEST 
ASTM 5084, METHOD F 

Constant volume, Falling Head Hydraulic System 

ENVIROTECH 

05-180· Admix Laboratory Data Sheets Dato: 4/13/2010 
Hanford-E RDF Cells 9 & 10 Sam le ID: AM-01 
SO 132 ·1 3AOO I Pormeameter: I 3 Sample Descript ion: Brown Sandy Clay 

cm Hydraulic System Constan ts Mercury Head Setting 

cm Mercury U-Tube Manometer 
Max P rmorneter Min. Cell 

cm Area annulus, aa (on') 0.76712 Estimated k, Gradient Setting Pressure 
C Area pem1ometer lube, ap (cm· ) 0.031416 (cm/sec) i0=h/L (cm) (psi) 

Delta Hg at equ11ibnum (cm) 1.70 10 -10 5 4.63 60 

1 o· . 1 o 10 7.57 60 
0.95 Specific Gravity of Water, Gw I I 10· -10· 20 13.43 60 

5 < 10· 30 19 30 60 

Date Time C11m111nuve Pressure Mercury Head Total Hyd Hydraulic COJ'1ducllvi ty 

mms t Cell Back Tail Head I toa,1 LOSS Gract1on1 K K2 0 

secs psi psi Clfl 11(1 cm 110 cmH10 P10Vtlnul cm/sec cm/sec 

4/13/2010 0 20.40 1.70 254 .51 33.2 
4/13/20 I 0 20 1200 60 GS 19,90 1.68 247.98 32.3 1.34E-08 1.33E-OB 

20 19.90 1.68 247 98 32.3 
4/13/2010 30 1800 60 65 19.50 1.66 242.76 31,6 1.6321E-08 1.61E·08 

30 19.50 1.66 242.76 31 .6 
4/13/20 10 40 2400 60 65 19.10 1.65 237 54 30.9 1.789E-08 1.77E-08 

40 Hi.10 1.65 237 54 30.9 
4/13/2010 50 3000 60 65 18.80 1.63 233.62 30.4 1.7773E-OB 1.76E-08 

50 18.80 1.63 233.62 30.4 
4/13/2010 60 3600 60 65 18.40 1.62 228.40 29.8 1 .874E-08 1.85E-08 

~~~ 4-16-2010 Average K: 1.6834E-08 1,6625E-08 
Pro1ect Manager Date S eclfication : < 1.00E-07 

C.2 Page 1 of 2 



HYDRAULIC CONDUCTIVITY TEST 
ASTM 5084, METHOD F 

Constant vo lume, Falling Head Hydraulic System 

ENVIROTECH 

Submitta l : 05-1 80. Admix Laborato Data Sheets Date: 4/13/20 10 
Pro·ect Name: Hanford-ERDF Cells 9 & 10 Samplo ID : AM-01 
Poject Number: SO 13213AOO Permeameter: 3 Sample Description : Brown Sandy Clay 

Item In itial Final 

Sample Diameter (cm) 10.21 10.2 1 
Sample LenQ!h (cm) 7.69 7.G8 
Sample Volume (cm3

) 629.8 628.~ 

Tare Number V WO 
Tare Weigh t (grn) 119.:t 50. 15 
Wet Soil+ Tare (gm) 375.7 3 1118 
Ory S011 + Tare (Qrn) 332.94 27,1 36 
Water We1Qht (gm) 42.8 36.82 
Orv Soil We,qht (qm) 283.04 224 .21 
Moisture Content (%) 15.1% 16 '1 "/o 

Wet Weight Sample (gm) 1335.3 1350.3 
Wet Density Sample (pcf) 132.08 133.85 
Orv Density Sample (pct) 11 ,u s 11 4.97 
Saturation % 87.1% 95.3% 

Specific Gravity 2.7 Tested Assumed X 

Sample Results. Meets S >ecifications 

C. 2 Page 2 of 2 
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C.3 

PROCTORS 
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Modified Proctor (ASTM 0 1557 and 047 18) 
Client: 

Address : 

ashington Closure Hanford 

ERDF 

Sample Information 

Contact Name C 
Project: 
Project Location . ERDF Cells 9- 0 

c:iUIJ N. I I lh ',;r!>t'I I Enrrl UK 7 370 I 
• 'icl l l; 2J -.cl 78i 1 I F.i, IS8()• 2Ji-4.l02 

Sample ID: AM-01 

Sample Des: Admix 
Sampling Oate :4/572010 

Tested By- L Hay Date: 4/1 2/201 0 Sampled By: L Hay 
Reviewed By: T. W illiams Date · 4/13/2010 Date Received. 4/5 /2010 
Comments : 

DENSITY OAT A (lbs) 

Mold + Wet Soil 12.,98 13 15 

Mold Wt 8 72 8_72 

Wet Soil 4 26 4.43 

lbs/cu. ft . (wet) 127.8 132.8 

lbs/cu. It. (dry) 114 .9 1 17.0 

MOISTURE DATA (grams) 

Tin No. LH - AB 
Wet Soil + Tin 538.90 565 10 

Dry Soil + Tin 484 30 498 00 

TrnWt 0.00 0.00 

Dry Soil 484 .30 498 00 

% Moisture 11 3% 13.5% 

% Saturation 652% 82 7% 

MAXIMUM DRY DENSITY (PCF) 
11'7.0 

130.00 
Z.A.V. Gs= 2.70 

LL 125.00 Acceptabi lity Zone u 
a.. --- - --?;-
Ill 120.00 
C: - -- - -
(IJ 

Cl 

~ 115.00 
Cl 

-- ·- - - -
110 00 

Report No. #45 

, 

13.15 13 09 12 ,99 

8.72 8. 72 8..72 

4.42 4 37 4 27 

I 32 7 131 0 128.0 

114 3 111 1 107 0 

VI BX Xlll 
535.10 482.20 512,50 

460.80 409 00 428 70 

0.00 0.00 0.00 

460 80 409.00 428 .70 

161 % 17.9% 19.5% 

9 1.9% 93 .7% 91 .9% 

OPTIMUM MOISTURE CONTENT(%) 
13.5% 

9% 10% 11 % 12% 13% 14% 15% 16% 17% 18% 19% 

Moisture Content(%) 

+I~- 10 
Date 

age 1 o 1 

C.3 Page 1 of 1 



FINAL REPORT 

CONSTRUCTION QUALITY AsSURANCE (CQA) 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ERDF) 

SUPER CELLS 9 & 10 

SUBCONTRACTS013213AOO 
010.032-00-ROB 

C.4 

SOIL CLASSIFICATIONS 

E NVl,ROT EC H 2500 North Eleventh Street • PO Box 6029 • Enid, Oklahoma 73702 • (580) 234-8780 • Fax (580) 237-4302 
f)lttirlfEJU:lt; !. Cl)tl5Ulflt•lr. I I-It 

C 



SOIL CLASSIFICATION (ASTM D-2487) ENVIROTECH 
Client: WCH ----------Address : ER D F Construction !',00 111 11 51,e,•1 I Enrd. 01<. '!7(1 1 

",81) .' I• 8 -ao I Fd\ ~Bu, 2 F ~ 102 

Sample Information 

Contact Name : Charlle Skiba Sample ID AM-01 

Project. S013213M 0 Sample Description Admix from Jest Pad 

Project Location . ERDF Cells 9-10 Sampling Date : 4/5/2010 
Tested By: L Hay Date . 4/12/2010 Sampled By: l . Hay 
Reviewed By : T. Williams Date : 41131201'0 Date Received : 4/5/2010 

Natural Moisture Content 

!Natural Moisture j 14 8% 
Soil Classification Chart 

Atterberg Limits Test Results (ASTM 0-4318) 
60 

50 

Flow Index -7 Spec 

Liquid Limit 50 

Plastic Limit 19 

Plasticity Index 31 

Particle Size Anaylsis (ASTM D-422) 

200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Open ing % Passing 

1 " 25 000 100.0 

3/4" 19.000 100.0 

3/8" 9.500 100 .0 

No.4 4 750 99 .3 

No. 10 2.000 97.6 

No. 40 0_425 80.8 

No. 100 0150 57.4 

No. 200 0.050 36.9 

Cu NIA 
Cc NIA 

Unified Soil Classification (ASTM D-2487) 

CH: Sandy Fat Clay 

Deviations from ASTM: None 

Spec 

Page 1 of 1 
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a. 
x 40 
0 

2 30 

-~ 20 
iii 
£ 10 

0 

0 

100 0 

90 0 

80 0 

~ 70 0 

1 60 0 

~ 50 0 

::! 40 0 

30.0 "' a. 

20 0 

10 0 

00 

20 40 60 80 100 

Liquid Lim it (LL) 

Grain Size Analysis 

10 000 1 000 o 100 o 010 

Particle Size (mm) 

-- S,e.,e Analysis 

t/-1 'i- Z.01 () 
Date 
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PUGMILL BELT SCALES 
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Puamill Calibration Worksh eet 
ENVIROTECH 

Testing Information 

Client: Washington Closure Hanford Test by: Tyler Williams 
Contact Name. Charlie Skiba Prepared by: Joseph Voss 
Project: S013213A00 Reviewed by : Ty ler Williams 
Project Location: ERDF Cells 9-10 

East Si lo West Silo 
Time 

Base Soi l 
Water Totalizer Bentonite Base 

Bentonite 
Totalizer 

Datemme: Start Stop Start : Stop: Wet Moist Ory Check Comments 
lb lb lb lb min T/hr % qal/hr T/hr T/hr T/hr (1 1-14) % T/hr 

P19 East Silo Vein Feeder Calibration 
3/29/2010 9:20 51000 46440 6.0 22.8 22.8 Wind A fleeted 
3/29/2010 10:30 44800 39460 6.0 26.7 26.7 Wind Affected 
3/29/2010 13:15 31500 25840 6.0 28.3 28.3 Auger rate= 27.2 
3/29/2010 13:40 53100 47460 6.0 28.2 28.2 Auqer rate = 28.4 

P9 Wast Silo Vein Feeder Calibration 
4/1/2010 16:00 34900 29020 6.0 29.4 29.4 Auger rate = 27 .2 
4/1/2010 16:15 27100 21 400 6.0 28.5 28.5 Auger rate = 28.5 
4/1/2010 16:20 20400 14340 6.0 30.3 30.3 Auger rate= 30.3 
4/1/201 0 17:30 62200 56560 6.0 28 .2 28.2 Auqer rate= 28.3 

Base Soil and Totalizer Calibration - All quantities are in units of Tons 
4/1/2010 8:45 29.44 30.61 29.4 Actual 30.29 Tons 
4/1/2010 9:00 28 .89 28 .73 28.9 Actual 28.72 Tons 

4/1/2010 10:00 29.24 29.24 29.2 Actual 29.25 Tons 

Water Calibration 

Date/Time Start Stop Elapsed Time Flow Rate Panel readout 
Comments 

gal gal min hr gal/hr Tons/hr T/hr 
3/31/2010 16:35 6600 7100 3.13 0. 0522 9574.468085 39 .9 41.73 . -

3/31/2010 17:00 7200 7700 3.308 0.0551 9068.923821 37 .8 38 Flow rate failed to remain constant 
4/1/2010 9:50 0 300 1.9183 0.032 9383. 145091 39.1 39.08 

Date 

C.5 Page 1 of 3 



Belt Scale Measurements 
Admix Test Pad 

Testing Information 

Client: 
Contact Name 
Project: 
Project Location: 

Date/Time: 

4/2/2010 10:37 
4/2/2010 12:50 

Washington Closure Hanford 
Charlie Skiba 
S013213A00 
ERDF Cells 9-10 (Test Pad) 

East Silo West Silo 
Start Stop Start: Stoo: 

lb lb lb lb 
72200 67240 51500 47060 
47700 43580 

Test by: 
Prepared by: 
Reviewed by : 

Time 
Base Soil 

Water Totalizer Bentonite 
Wet Moist 

min T/hr % T/hr T/hr T/hr 
6.0 378 6.5 30.1 450 47 
6.0 351 7.8 25.3 415 20.6 

The west silo was emptied of bentonite and was not restarted until 14:30 
4/2/2010 14:41 85000 80240 84160 80580 6.0 349 7.8 23.9 410 41 .7 
4/2/2010 15:50 82000 77680 6.0 341 7.8 23 395 21 .6 

The west silo was emptied of bentonite and was not restarted . 
4/5/2010 9:45 52640 48620 67600 63900 6.0 350 7 27.6 419 38.6 

. / ~// 1 / 1/ /0 

En~ Date 

C.5 Page 2 of 3 

ENVIROTECH 

Tyler Williams 
Joseph Voss 
Tyler Williams 

Base 
Bentonite 

Totalizer 
Moisture 

Moisture 
Orv Check Verify 
T/hr (11-14) % T/hr % % 

353.4 13.3% 455.1 12.0% 17.9% 
323.6 6.4% 371 .7 14.2% 17.0% 

321 .8 13.0% 390.8 13.1% 14.9% 
314.4 6.9% 362.7 13.7% 14 .7% 

325.5 11 .9% 388.7 13.4% 15.0% 

-



Moisture Content 
ASTM (Conv D-2216, Micro 0--4643. Wet 0-2217) 

Sample Information 

Client: Washington Closure Hanford 
Contact Name Charlie Ski'ba 
Project: SG13213A00 
Project Location ERDF Cells 9-10 (Test Pad) 

Tare +Dry 
Date Tare No. (g ) Tare +Wet (g) (g ) 

4/2/2010 10:36 ODD 246.15 233.61 
4/2/2010 10:37 L 216.9 191.55 
4/2/2010 12:50 .AB 290-48 255.53 
4/2/2010 14:41 A9 197.3 177.98 
4/2/2010 15:50 K 155...24 141.75 
4/2/2010 15:51 E1 362.49 336.54 
4/5/2010 9:45 BOO 326.49 290.44 

C.5 Page 3 of 3 

~ENVIROTECH 

Test by
Prepared by: 
Reviewed by 

Tare Wt. (g ) 
50.04 
49.86 

50 
48.5 

50.15 
50.11 
49.98 

Moisture 
Content (%) 

6.8% 
17.9% 
17.0% 
14.9% 
14.7% 
9.1% 
15.0% 

Joseph Voss 
Joseph Voss 
T yler W illiams 

Verification 
Base Soil 

Base Soil 



FINAL REPORT 

CONSTRUCTION QUALITY AsSURANCE (CQA) 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ERDF) 

SUPER CELLS 9 & 10 

SUBCONTRACT S013213AOO 
010.032-00-ROB 

C.6 

FIELD DENSITY TESTING 
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FJELD DENSITY TEST (ASTM 0-6938) ~f::NVIROT ECH Client: WCH 

Project: S013213A00 Model· 3430 Troxler ID 27881 
----- ------------

Test Date · 4/5/2010 -------- Moisture Std . 643 Density Std 218 7 

Des c rip ti on: _A_d_m_i_x_S_o_il _ _ _ _ Offsets : Moisture Density 

Report : _3_9 ______ _ Acceptable Zone 

Comments: Lift 1 was initially placed to a thickness of 4-inches. The lift was tested and fa iled. OHi chose to recompact lift 1 

Test No 

TP -1 

TP-2 

TP-3 

TP-4 

TP-5 

TP-6 

TP-6A 

TP-5A 

TP-68 

TP-58 

Sample ID 

TP-1 

TP-2 

TP-3 

TP-4 

TP-5 

TP-6 

TP-6A 

TP-5A 

TP-68 

TP-58 

with an additional 1 1/2 passes The lift failed . and DH! moisture conditioned and placed material to bring lift 1 to 8-in. 

The lift was moisture conditioned and recompacted and cut to 8-in thick. 

No. of 
Lift Time 

Passes 

1 10:22 3 

1 10 37 3 

1 1041 3 

1 10:44 3 

1 10:48 3 

1 10:51 3 

1 11 03 4.5 

1 11 : 15 4.5 

1 12 50 3 

1 12 51 3 

Tare No. Tare + Wet 
Tare+ 

Ory 

SC 2015.9 , 1763.7 .. -
-· -., -

; ' 
·- . ·,· 

-

-
<· ' 

' 'i'. x.· •· 
,, - -. 

-- ; 

-· .. 

Depth of 
Test 

(in ches) 

4 

4 

4 

4 

4 

4 

4 

4 

6 

6 

Ta re (g) 

.. 
. 174.5 

---
-. 

... 
-.. 

-

Dry Density 
lbslcuft 

113.7 

_ 11h2 
., -

111 .1 . 

112.3 

11 3.5 

' -112.9 
•> 

1032 

101.9 

116.2 

11 4.5 

130 

128 

126 

124 

~ 122 
u 

ij 120 

.2:- 1·1s 
'iii 
C: 

~ 116 

C:- 114 
0 

112 

110 

108 

106 

-

-

Moisture 
Content 

{%) 

15.2% 

fo.6% ., 
'16·.0% 

' 
14.6% 

14.7% 

15.5% 
- ~- ' 

15.9% 
;-

'17.4% 
.. 
15.5% . 

14.9% 

I -

· .. 

Moist 
% 

Pass f 
Void Ratio 

Verify 
Saturati 

Fail 
on 

"· 0.483 _;· 15.9% 85.0% Pa ss 
.,. 

~- 0.515 
, . NIA 87.0% Pass 

'f'"- ., < --1 ., 
·0.517 .~ NIA 84.0% Fail 
- : 

- ' •. ·o.so1 :, N/A 79 .0% Fail 
-~· 

'" 0.486 .:: NIA 82 .0% Fail 
. { 

0.493 · ' NIA 85 .0% Pass . ,. •. ,' . 0.633 N/A 68.0% Fail ~ •• 

• 
. ,-0.654 .. ~ NIA 72 .0% Fail 
. . ,, .. 

I .•,c~,; 0 .451 •\s NIA 93 0% Pass 
-. .. ,,. 
..._ 0 .473 .. NIA 85.0% Pass 

,·~· 
- • '>• 

·; ' t 

. -··" .A. -~- <•. •. 

'i._,. ... 
"/!-,•' 

,' ..., .•. y, 

', .. , '-,., 

- .... ~ ·~- ' }""'~- . 
(~- \ > )~ 

., 
.. ~ 

10% 11% 12% 13% 14% 15% 16% 17% 18% 19% 20% 

Moisture Con tent(%) 

1 I 1 /1u 
Date 
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l 

FIELD DENSITY TEST (ASTM D-6938) ENVIROT ECH 
Client: WC H I ' 

Project: S01321 3AOO Model 3430 Troxler ID : 27881 ----- ------------
TestDate : 415/2010 Moisture Std . 643 Density Std : 2187 

Description : Admix Soil Offsets Moisture Density 

Report: 39 Acceptable Zone 

Comments : Lift 1 was initially placed to a th ickness of 4-inches The lift was tested and fa iled . OHi chose to recompact lift 1 

Tes t No 

TP-4A 

TP-2A 

TP-3A 

TP-1A 

TP-7 

TP-8 

TP-9 

TP-10 

TP-11 

TP-12 

Sample ID 

TP-4A 

TP-2A 

TP-3A 

TP-1A 

TP-7 

TP-8 

TP-9 

TP-10 

TP-11 

TP-12 

with an add itional 1 112 passes. The li ft fa iled , and OHi moisture conditioned and placed material to bring lift 1 to 8-in. 

The lift was moistu re cond itioned and recompacted and cut to 8-in thick . 

No. of 
Li ft Time 

Passes 

1 12 54 3 

1 13:05 3 

1 13 07 3 

1 13:10 3 

2 13:55 3 

2 14:02 3 

2 14:04 3 

2 14:07 3 

2 14: 11 3 

2 14:12 3 

Tare No. Tare+ Wet 
Tare+ 

Dry 

Shelby 

... ~ ;..- -
' 

~ 

SC 2251 .5 1976.4 

. 
> 

' 

Inc 

Depth of 
Test 

(i nches) 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

Tare (g) 

' 

181 .2 

-

Dry Density 
lbs/cuft 

115.6 

113.3 

115.8 

116.6 

114.7 

116.6 

115.5 

115.0 

114.9 

117.0 

130 

128 

126 

124 

~ 122 
u 

]j 120 

-~ 118 
"' ~ 116 
Cl 

~ 114 
Cl 

112 

110 

108 

106 

Moisture 
Moist 

% 
Pass I 

Content Vo id Ratio 
Verify 

Sa turati 
Fai l 

(¾) on 

14.9% 0.458 N/A 880% Pass 

17.4% 0.487 NIA 96.0% Pass 
" ' 

14.6% 0.455 N/A 87 .0% Pass 

14.1% 0.445 , NIA 86.0% Pass 

' 
15.1% 0.470 15.3% 87.0% Pass 

14.4% 0.446 NIA 87:0% Pass 

15.1% 0.460 - N/A 89.0% Pass 

13.6% 0.466 - NIA 79.0% Fail 

14.2% . • 0.467 , . NIA 82. 0% Fail 

14.2% 0.441 N/A 87.0% Pass 

~ ", .,·,).,· ,., 

.. .. 
~ . I • 

11,,,_ ' 

"' 
,_ 

0 • I; ,? "' 
~ "' 

~ · ' 

' ' ·' (. 

"r---.. ~ 
' • 

" , ~- '" "· .... 
~ ' ... 

-l"X .. ~.~ 
'" " ... 

~: ... ll .,;~..,. "' T " "" ' .... 
-~ 

: • J '{ ' 

10'¾, 11% 12% 13% 14% 15% 16% 17% 18% 19% 20% 

Moisture Content{%) 

Date 
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FIELD DENSITY TEST (ASTM D .. 6938) 
~ENVIR• ,T ECH Client: WC H 

Project: S013213A00 Model: 3430 Troxler ID : 27881 ---- ------ -----
Test Date 4/5/2010 Moisture Std. 643 Density Std : 21 87 - - ------
Description:_A_d_m_ix_ S_o_il ___ _ Offsets: Moisture Density 

Report: _3_9 ______ _ Acceptable Zone 

Comments : ----------- -----------------------------

No. of 
Tes t No Li ft Time 

Passes 

TP-10A 2 14 36 6 

TP-11A 2 14.39 6 

TP- 13 3 15:24 3 

TP-14 3 15:27 3 

TP-15 3 15.31 3 

TP-16 3 "15:32 3 

TP-17 3 15 33 3 

TP-18 3 15:36 3 

TP-18A 3 16 00 6 

TP-188 3 16:20 9 

Sample ID Tare No. Tare+ Wet 
Tare+ 

Dry 

TP-10A 

TP-11A Shelby Tube 

TP-13 SC&ST 2122 1823.9 

TP-14 

TP-15 

TP-16 

TP-17 

TP-18 

TP-18A 
, 

TP-188 A8 314.09 276.39 · 

,,, 1/ 
:nvi;olfh Engineering & Consu lting . Inc 

Depth of 
Test 

{inches) 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

Ta re (g) 

-
174.2 

50.12 

Dry Density 
Moisture 

Moist 
% 

Pass / 
Content Vo id Ratio Sa turati 

lbs/cuft 
{¾) 

Veri fy Fail 

116.6 

112.3 

112.5 

115.2 

115.8 

112.8 

112.6 

110.5 

110.4 

111 .6 

130 

128 

125 

124 

'§ 122 
u 

~ 120 

-~ 118 
"' 
~ 11 6 
0 

g 114 

112 

110 

108 

106 

on 

14.4% 0.446 NIA 87. 0% Pass 

16.8% 0.501 NIA 91.0% Pass 

17.6% 0.498 18 .1% 95.0% Pass 

15.0% 0.464 NIA 87.0% Pass 

15.2% 0 .481 NIA 85.0% Pass 

16.2% 0.494 · NIA 89 .0% Pass 
" 

16.9% 0.497 NIA 92.0% Pass 

.15.0% 0.526 NIA 77.0% Fail 

17.0% 0.526 NIA 87.0% Fail 

172% 0.510 16.7% 91 .0% Pass 

~ 
;"'II" 

. •,·. i .. 
·' . ' 

" ' ... . 

"' 
'r • 

. k·· • ~ .. . 

' ' 
; 

( ..,_, 
'"I 

·-
·' 

'\ .... "" ~-

~ r r ~~ ' ' 

I~ • • • '"'1'.. ... ' • .... 
- ; • ...... 

.... 
~ ' . ..,; 

.~ 
'. 

10% 11 % 12% 13% 14% 15% 16% 17% 18% 19% 20% 

Moisture Content (¾) 

,.;. '/ 7 //LJ 

Date 
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ENVIROTECH 

SIC S66X528A00 

CQA Moisture Density Map Test Pad 

Date: 4/5/201 0 Lift: 

Report: #39 Operator: T. Williams 

Map No: 1 of 3 Material: Admix 

Grid: 40x33 Notes: 

TP-4 

A TP-3 EB TP-4A 
TP-3A 

EB 

North 

TP-2A 

B 
EB TP-5B 

EB 
TP-SA 

EB 

TP-2 

EB TP-5 

TP-1 
TP-6 

EB EB 
C EB 

TP-6A 

TP- 1A TP-6B 
EB 

EB 

1 2 
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ENVIROTECH 

S/C: S66X528AOO 

CQA Moisture Density Map Test Pad 

Date: 4/5/2010 Lift: 2 

Report: #39 Operator: T. Williams 

Map No: 2 of 3 Material : Admix 

Grid 40x33 Notes: 

TP-9 

EB 

A 
TP- 12 

North 

TP-11A 
TP-8 

B TP-11 

C 
TP-10A 

EB 
TP-7 

EB TP-10 

1 2 
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ENVIROTECH 
I I h 

SIC: S66X528A00 

CQA Moisture Density Map Test Pad 

Date 4/5/2010 Lift : 3 

Report: #39 Operator: T. Will iams 

Map No: 3 of 3 Material : Admix 

Grid: 40x33 Notes : 

A 
TP- 16 

TP-15 

North 

B TP-17 
TP-14 

C 
TP-18 

TP-18A TP-13 

TP-188 

$ 

1 2 
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UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) ENVIROTECH 

Client: WCH 
Address : ERDF Cons ruc··on 

Sa_n:,ple Information 
Contact Name: Charlie Skiba 
Project: S013213AOO 
Project Location: ERDF Cells 9-10 
Tested By: L. Ha 4/512010 

4/8/2010 
Comments 

~500 N. I lih Slrt'el I Enid, OK 73701 
15801 23-<-8780 I fdx t 5801 2)7--< 302 

Sample to : 
Sample Description : 
Sampling Date. 
Sampled By: 
Date Received: 
Report No.: 

TP-01 
Adm'lx 

415/20'10 
'L. Ha 
4/5/2010 
#39 

FIELD UNIT WEIGHT - SAND CONE METHOD 

Calibration of Unit Weight of Ottawa S,!nd 

1. Mass of Proctor mold. W 1 

2. Mass of Proctor mold + sand . W2 
3. Volume of mold , v, 
4. Dry un it weight, y d (sand) = w, - w. 

v, 

Calibration Cone 

5. Mass of bottle +cone + sand (before use), W 3 

6. Mass of bottle+ cone + sand (after use), WJ 

7. Weight of sand to fill the cone, We= W4 - W 3 

Resq!ts 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), W8 

Volume of hole , V2 = W 3 - W 2-W" 

:' d {sand) 

Mass o f gallon can, W 5 

Mass of gallon can + moist soil , W7 

Mass of gallon can + dry soi l, W 9 

Moist un it weight of soil in fie ld, :' = W 7 - W 5 / V2 

Moisture content in the field, w (%) = w~ - Wa X 100 

W9 -W5 

Ory unit weight in the field, d 1sand) = 

Comparision moisture con tent = 
Dry unit weight comparison = 

,. I (1+ ( w (%)/100) 

Page 1 of 3 
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3956.20 g 

5395.60 g 

0.03 ft 

95 .20 lb/ft3 

6781 .30 g 

5155.50 g 

3.58 lb 

6148.9 g 

3245.9 g 

0.0296 ft3 

174.50 g 

2015.90 g 

1763.70 g 

137.26 lb/ft3 

15 9% 

118.46 lb/ft3 

15.2% 
113] lb/ft3 

. 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) ENVIROTECH 

Client: WCH 
Address : ERO'F Cons ruction 

Sample lnfo,rmation 
Contact Name: Charlie Skiba 
Project: -S01'3213A0O 
Project location : JERIDF Cells 9-10 
Tested By: L. Ha Date: 4/5/2010 
Reviewed By: T. Wil liams ate: 4/8/2010 
Comments 

~Stlt J N. I l lh Slre>e-1 I Enid OK i 3701 
i ;SL)i 234-8780 I F<1x 1580113i--l 302 

Sample 10: TP-07 
Sample Descnption: 
Sampling Date: 415/2010 
Sampled 8 : L IHa 
Date Received : 4/.57.2010 
Report No. '#39 

FIELD UNIT WEIGHT - SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1. Mass of Proctor mold , w, 
2. Mass of Proctor mold+ sand , W 2 

3. Volume of mold , V1 

4 . Dry unit weight, yd (sand) = w, -w, 
V , 

Calibration Cone 

5. Mass of bottle+ cone + sand (before use), W 3 

6. Mass of bottle+ cone + sand (after use ). W4 " 

7 Weight of sand to fill the cone , We = w. - W 3 

Results from Field Te$_ts 

8. Mass of bottle+ cone + sand (before use). W6 

9. Mass of bottle+ cone + sand (after use} , W 8 

10. Volume of hole , V 2 = W 6 - W o-Wc 

:1 d (sand) 

11 . Mass of gallon can , W 5 

12. Mass of gallon can + moist soil , W 7 

13. Mass of gallon can + dry soil , W 9 

14 Moist unit weight of soi l in field , :' = W 7 - W 5 /V2 

15. Moistu re con tent in the field , w (%) = W 1 - W a X 100 

16. 

17. 

18. 

We -Ws 

Dry un it weig ht in the field , d (sand) = 

Comparision moisture content = 

Dry un it weight comparison = 

-,, I (1+( w (%)/100) 

Page 2 of 3 
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--~. ,· <ii 

3956.20 g 

5395 .. 60 g 

0.03 ft 

95 .20 lb/ft3 

6781.30 g 

5155.50 g 

3.58 lb 

5548.2 g 

2462 . g 

0.0338 ft3 

181 .20 g 

2251 .50 g 

1976.40 g 

134.99 lb/ft3 

15.3% 

117.05 lb/ft3 

15..1 % 
114. 7 lb/ft3 

. 

f ,: 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) ENVIROTECH 

Client: WCf-!l 
Address: EROF Construction 

Sample Information 
Contact Name: Charlie Skiba 
P reject: SO 13213A00 
Project Location : ERDF Cells'9-10 
Tested By: L. Hay Date : 4/.5f20 10 
Reviewed By: T . Wil liams ::fl,#ate : 
Comments 

41812010 

2 ,UO N . I I th Slrt>;>I I En id, OK 73, 0 I 
' 5801 23-1 -8780 I F.ix (580\ 237--130~ 

Sample ID: TP-1'.3 
Sample Description : Admix 

Sampling Date : 4 (512010 
Sampled By: L. Hay 
Date Received : 4/ 512010 
Report No. #39 

FIELD UNIT WEIGHT - SAND CONE METHOD i., ·,. 

Calibq1tion of ()nit W~ight of Ottawa Sand 

1. Mass of Proctor mold , W 1 3956.20 g 

2. Mass of Proctor mold + sand , W 2 539.5_50 g 

3. Volume of mold . V 1 0.03 ft 

4. Dry unit weight, Yd (sand)= W2 - W J 

95.20 lb/ft3 

V1 

Calibration Cqne 

5. Mass of bottle + cone + sand (before use ). W 3 6781 .30 g 

6. , Mass of bottle + cone+ sand (after use) , W 4 5155.50 g 

7. Weight of sand to fill the cone , W e= W4 - W 3 3.58 lb 

Results from f,ield Test~ 

8. Mass of bo ttle + cone+ sand (before use) , W 6 6265. 8 g 

9. Mass of bo ttle + cone + sand (after use) , W 8 3227.1 g 

10. Volume of hole , V2 = W 5 - W o-Wc 
0.0327 ft3 

:.1 d (sand) 

11 . Mass of gallon can , W 5 174.20 g 

12. Mass of gallon can + moist soil . W 7 2122.00 g 

13. Mass of gallon can + dry soil , W 9 1823.90 g 

14. Moist unit we ight of soil in field, :-' = W 7 -W5 / V2 1 31 . 2 4 I b/ft3 

15. Moisture content in the field, w (%) = W 1 - W 9 X 100 
18.1% 

W g -Ws 

16. Dry unit weight in the field, d (sandl ~ ~I I (1+( w (%)/100) 111 . 16 I b/ft3 

17. Comparision moisture content = "17 .. 6% 
18. Ory un it we ight compa ri son = 112. 5 I b/ft3 
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FIELD DENSITY TEST (ASTM D-6938) ENVIROTECH 
Client: WCH 

Project: S013213A00 

Test Date. 4/6/201 0 ------ --
Description : Admix Soil --------
Reprot _4_0 ______ _ 

Comments: 

No. of 
Test No Li ft Time 

Passes 

TP-19 4 7:55 3 

TP-20 4 8:04 3 

TP-21 4 8:05 3 

TP-22 4 8:07 3 

TP-23 4 8:09 3 

TP-24 4 8: 11 3 

TP-24A 4 8:29 6 

TP-24 B 4 8:40 g 

TP-24C 4 8:55 12 

TP·25 5 9:55 3 

Sample ID Tare No. Tare+ Wet 
Tare+ 

Dry 

' TP-19 -
TP-20 Shelby -

:~ ' 
TP-21 

TP-22 
, 

. 
TP-23 SC . 2633.9 . 2293.6 : 

,; < 

TP-24 
: i 

TP-24A -

" 
, 

TP-24B ,: -., • ' ~ . 
" TP-24C " ·. ·'' ' ,. - . 

TP-25 SC 2007.8 
. 

1755.2 .. 

Inc 

Depth of 
Test 

(inches) 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

Tare (g) 

--· 

' " 

174.3 .. 

·--... ·-

" 
' 

. ~ 

175.5 

Model: 3430 Troxler ID 27881 ----- ---- - ------
Moisture Std 645 Density Std : 2223 

Offsets: Moisture Density 

Acceptable Zone 

Dry Density 
Moisture 

Moist 
¾ 

Content Vo id Ratio Saturati 
lbs/cuft 

(%) 
Verify 

on 

116.6 14.4% 0.446 NIA 87% 

11.4.0 15.3% 0.478 . NIA 86% 

113.7 15.6% 0.482 NIA 87% 
.· 

113.2 .16.0% 0.488 NIA 89% . -
114.0 15.3% 0.478 16.1% 86% 

113.1 14.0% 0.491 NIA 77% 
. 

114.7 14.1% 0.470 NIA 81% 

-
114.6 14.7% ;, 0.471 NIA 84% 

,. 
115.1 15.4% . 0.465 NIA 89% 

' 
114.8 15.1% 0.468 16.0% 87% 

~ , .. b1.t - •·$ 

"''" 
~ .... \ .. ; 

·' , "',-:. .... 

130 

128 

126 

124 
~ ... ., 1.1. 

:~ 

~ 122 
(J 

]j 120 

-~ 118 
"' C: '3 11 6 

~ 114 
Cl 

112 

110 

108 

106 

H 

' 
S· 

·"" 
.". 

•. t._-:, 

#A..: .. , -~ ~.,, .. {,;-r 

~ ..: 
l,l ~-'~> .. , 

1~--• '. .... ,.: .,., 
~ ·~ I ~ .: ; .. '-. ·\-~ 

' 
, . 

Pass/ 
Fail 

Pass 

Pass 

Pass 

Pass 

Pass 

Fail 

Fail 

Fa il 

Pass 

Pass 

10% 11% 12% 13% 14% 15% 16% 17% 18% 19% 20% 

Moisture Conten t (%) 

-J /i/ / J 

Date 
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FIELD DENSITY TEST (ASTM D-6938) 
~ENVIRqT~CH Client: WC H 

Project: S013213A0O 

Test Date: 4/6/2010 

Description: Admix Soil 

Reprot 40 

Comments: 

No. of 
Test No Lift Time 

Passes 

TP-26 5 10:00 3 

TP-27 5 10:05 3 

TP-28 5 10:10 3 

TP-29 5 10:15 3 

TP-30 5 10:20 3 

TP-3 1 6 11 :24 3 

TP-32 6 11 :27 3 

TP-33 6 11 :30 3 

TP-34 6 11 :35 3 

TP-35 6 11 :38 3 

Sample ID Tare No. Tare+ Wet 
Tare+ 

Dry 
< 

TP-26 ·.· 
-

TP-27 ' . . 
TP-28 Shelby . ,.· 

TP-29 ... ,, 

;· 

TP-30 ., 
. , ... 

TP-31 1• - , 
.i ~ 

TP-32 ,, , " 

' 
TP-33 SC · . 2137.2 , 1862.8 . 

' 
TP-34 Shelby d 'C 

TP-35 

nvirotfh Engineering & Consulting. Inc 

Depth of 
Test 

(i nches) 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

Tare (g) 

.. 

.. .. 
-· 

246'.9 

Model· 3430 _____ Troxler ID: _2_7_8.,;,.8_1 ________ _ 

Moisture Std 645 Density Std : 2223 

Offsets: Moisture Density 

Acceptab le Zone 

Dry Density 
lbs/cuft 

11 7.2 

115.2 

116.3 

112.2 

113~9 

111.4 

115.3 

112.7 

115.0 

113.0 

130 

128 

126 

124 

~ 122 
0 

~ 120 

.~ 118 
rJI 
C: '3 116 

~ 11 4 • 
11 2 

110 

108 

106 

Moisture 
Moist 

% 
Content Vo id Ratio 

Verify 
Saturati 

(%) on 

13.9% 0.438 NIA 86% 
. 

'15 .. 2% ,. _0.463 NIA 89% 
. 
14.8% 0.449 NIA 89% 

16.0% 0.502 NIA 86% 

15.2% .Q.480 NIA 86% 

17:3% , 0.513 ' NIA 91 % 
,· ,. ·,,· ., 

14.6% 0.461 NIA 86% 
~ 

16.4% = 0.495 17.0% 89% 
· · • . 

15.0% 0.466 NIA 87% 

15.8% ~ . . Q.492 N/A 87% 

. , ·':, , .. 
' . 

, I 
• - 'I 

" ;': ~ · ·.: 
: '-.. - ' ~ ~,,. • · ..:-< 

"' ~ · I ·I\. .'- .. . l 
.~, .. 

·' .. · : .... ~ 

-~ .... -~: 
6% ' .. ..,...__ 

•,-,. 1' 

' . . 
•t .... I 

Pass/ 
Fail 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

10% 11 % 12% 13% 14% 15% 16% 17% 18% 19% 20% 

Moisture Con tent (%) 

r;,1,9 I 10 
J 

Date 
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FIELD DENSITY TEST (ASTM D-6938) ENVIROTECH 
Client: WCH 

Project: S013213A00 Model· 3430 Troxler ID. 27881 

Test Date 416120 10 Moisture Std : 645 Density Std 2223 - --- ----
Description _A_d_rn_ix_ S_oi_l ___ _ Offsets: Moisture Density 

Rep rot _4_0 ______ _ Acceptab le Zone 

Comments : ---------- ------------- ------------------

No. of 
Test No Lift Time 

Passes 

TP-36 6 11 :41 3 

TP-37 Repair 12:20 3 

Sample ID Tare No. Ta re + Wet 
Tare+ 

Ory 

TP-36 

TP-37 ~C/Shelb 2096.7 .~ 1857.3 . ~· 

' 
{' 

·~.- , 

·' ·- - " J -
' 

" 
_ ... r - -- .. 

·' =· 
- ~ . 
-

' 

w irot~h Engineering & Consu lting Inc 

Depth of 
Test 

(inches) 

6 

6 

Tare (g) 

f 74.4 , 

F,, 

.-...: -. , .... 
-

. 
-

-

Dry Density 
lbs/cuft 

116.4 

116.2 

-

I 

... 
,· 

-· 

. ' -
.,,, j ,, 

t ?- • 

130 

128 

126 

124 

~ 122 
'-' 

~ 120 

-~ 118 
"' C: 
~ 116 

~ 114 
Cl 

112 

110 

108 

106 

Moisture 
Content 

(¾) 

14.7% 

14.8% 

·-.. 

-. 
.(. 

-
~· 

r\ ~, 
~ 

ot 
~ 

"'I 

Moist 
% 

Pass I 
Void Rati o 

Verify 
Saturati 

Fa il 
on 

0.448 NIA 89% Pass 

.. 0.450 14.2% 89% Pass 

NIA 

NIA -

NIA 

- NIA 
--

', NIA 

- NIA 

NIA 
.. 

NIA 

I . 
- I :,. 

.- ' 
. ·, .- .. 

. r~- '.:, 
t .. - :_. 

~ "" 
j' 

< "' 
,.,. 

' 
':'-~ 

.,, 
' 

,,· 
< 

"' 
. , 

i\.. - , . 
~ " 

.... . I' 

... -I ' ·'' ·'i'. 

" 
~, ., .. 

I •XJ ... 
'-., .• . -"~'" 

·; ... ~, "Ill _, 
,~ ,, " . -~: "' -·· . ,. 

ff 
., 

' 
10% 11 % 12% 13% 14% 15% 16% 17% 18% 19% 20% 

Moisture Content(%) 

Date 
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CQA Moisture Density Map Test Pad 

Date: 4/6/2010 Lift: 4 

Report: 5/1 6/1940 Operato TW 

Map No: 1 of 3 Material Admix 

Grid : 40x33 Notes: 

TP-21 

A TP-22 EB 
EB 

North 

B 
TP-23 

EB 
TP-20 

EB 

TP-24 

C 
EB 

TP-24C 

E9 TP-19 

TP-24B EB 
EB TP-24A 

EB 

1 2 
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CQA Moisture Density Map Test Pad 

Date 4/6/201 0 Lift: 5 

Report: 5/16/1940 Operato TW 

Map No: 2 of 3 Material Admix 

Grid 40x33 Notes: 

TP-2 7 

A TP-30 EB 
EB 

North 

B TP-26 

TP-29 
EB 

EB 

C 
TP-28 

EB 
TP-25 

EB 

1 2 

Page 5 of 6 
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ENVIROTECH 

CQA Moisture Density Map Test Pad 

Date 4/6/2010 Lift: 6 

Report: 5/1 6/1940 Operate TW 

Map No: 3 of 3 Material: Admix 

Grid 40x33 Notes: 

A TP-34 TP-33 

EB EB 

North 

TP-32 

EB 
TP-35 

B EB 

TP-31 

C 
TP-36 

EB 
EB 

1 2 

Page 6 of 6 
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UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) . ENVIROTECH . 

Client; 
Address : 

WCH 
ERDF Construction 

Sample Information 
Contact Name: Charlle Sk1ba 
Project: S013213AOO 
Project Location ERDF Cells 9-'10 
Tested By L Hay Date : 
Reviewed By T. Williams:::iji"pate 
Comments 

416/2010 
4/8/2010 

,. , I'- f 

2500 .'\J I l ih :;,rt>t->I I Enid . OK 73701 
i .580\ 23 -+-8780 I Fax, 580) 237--+ 30 2 

Sample ID 
Sample Description : 
Sampling Date 
Sampled By: 
Date Received : 
Report No.: 

_ii'-
TP.-23 
Admix L1ft4 
416/2010 
L Hay 
4/6/2010 
#40 

FIELD UNIT WEIGHT - SAND CONE METHOD 

Calif?ration_ of:Unit Weight of Ottawa Sand 

1. Mass of Proctor mold , W 1 

2. Mass of Proctor mold + sand , W 2 

3. Volume of mold , V, 

4. Ory un it weight, Yd 1sand) = W, - W. 

v, 

CaliJ?,:ation .Cone 

5. Mass of bottle+ cone + sand (before use). W3 

6 . Mass of bottle+ cone+ sand (after use) , \N4 . 
7. Weight of sand to fill the cone, We= W4 - W 3 

Res.'ults from Field Tests 

8. Mass of bottle+ cone + sand (before use), W 5 

9 Mass of bottle+ cone + sand (after use) , W3 

10. Volume of hole , V2 = w~ - WP-Wr 

;1 d (sand) 

11 . Mass of ga llon can , W5 

12. Mass of gallon can + moist soil , W 7 
13. Mass of gallon can + dry soil , W9 

14. Moist un it weight of soil in field , ;; = W7 - Ws/ V2 

15. Moisture content in the field , w (%) = W1 - W- X 100 

Wg-Ws 

16. Dry unit weight in the field , d (sand ) = :· I {1+( w (%)/1 00) 

17. 

18. 

Comparision moisture content = 
Dry unit weiqht comparison = 

Page 1 of 4 

C.6 Page 16 of 19 

3956.20 g 

5395.60 g 

0.03 ft 

95 .20 lb/ft3 

'• 

6781 .30 g 

5155.50, g 

3.58 lb 

.,,.h,: 
·, 

6444.7 g 

3070.4 g 

0.0405 ft3 

174.30 g 

2633.90 g 

2293.60 g 

133.92 lb/ft3 

16.1% 

11 5.39 lb/ft3 

15.3% 
114.0 lb/ft3 

~,.,., .. 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: W C'H 
Ad dress : ERDF Construction 

Sample Information 
Contact Name: Charlie Sk1ba /, . 
Project: S013213AOO 
Project Location : ERDF Cells 9-10 
Tested By: L. !Hay Date: 4/612010 
Reviewed By: T. Wil liams -r"l,O'ate : 4/8/2010 
Comments 

ENVIROTECH 

2500 N. I Ith Sin' PI I fn id. OK i3 iO I 
,58()) 2J -l-B i81) I f, IX i 5801 23i-4 .302 

Sample ID TP-25 .... , 
Sample Description : dmrx !Uifl .s ~ -~t~--:: 
Sampling Date : 4/6/2010 ~~.::-7.:;:t~ ,J,'1.A.' 

Sampled By: L Hay 
Date Received : 416/2010 
Report No.: #40 

- It, FIELD UNIT WEIGHT - SAND CONE METHOD 

Calibration of'Unit Weight of Ottawa Sand 

1. Mass of Proctor mold , W , 

2. Mass of Proctor mold+ sand , W 2 

3. Volume of mold. V1 

4. Ory un it weight, yd (sand)= w, - w , 
V1 

Ca/jbration Cone 

5. Mass of bottle + cone + sand {before use), W 3 

Q. Mass of bottle+ cone + sand (after use) . WJ 

7. W eight of sand to fill the cone, We= W4 - VV3 

Resu.Jts 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~ - w . -W, 

/ d (sand) 

Mass of gallon can, W5 

Mass of gallon can + moist soi l, W 7 

Mass of gallon can + dry soil, W9 

Moist unit weight of soil in field , : ' = W7 - W5 / V2 

Moisture content in the field , w (%) = W7 - WQ X 100 

W 9 - W 5 

Dry unit weight in the field, d (san<I J = 

Comparision moisture content = 

Ory un it weiQht comparison = 

·1 I (1+ ( w (%)/100) 

Page 2 o f 4 
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3956.20 g 

5395.60 g 

0.03 ft 

95.20 lb/ft3 

6781 .30 g 
5155.50 g 

3.58 lb 

6421 .4 g 

3479.8 g 

0.0305 ft3 

175.50 g 

2007.80 g 

1755.20 g 

132.57 lb/ft3 

16.0% 

114.29 lb/ft3 

15 ... 1% 
'1 14.8 lb/ft3 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Address : ERDF Construction 

Saifiple Information 
Contact Name Charlie S'kiba 
Project: S013213A00 
Project Location ERDF Cells 9-1 0 
Tested By: L. Hay Date: 415/2010 
Reviewed By: T. W illiams ate: 4/8/20'10 
Commen ts 

ENVIROTECH 

2500 N. I I th :itrPPI i E111t1, OK 7.370 I 
f580i 21• -8 78\J I Fc1 :-. ;SBOl 231-• J02 

Sample ID TP-33 , -· .. 
Sample Description 
Samp!ing Date: 
Sampled B 
Date Received . 4/5 /2010 
Report No.• #39 

FIELD UNIT WEIGHT· SAND CONE METHOD 

Calibration of Unit Weight of Ottaw~ Sand 

1. Mass of Proctor mold , W i 

2. Mass of Proctor mold + sand , W 2 

3. Volume of mold, V 1 

4. Dry un it weight, yd (sand) = Wo - w' 
v, 

Calibratipn Cone 

5. Mass of bottle + cone+ sand (before use), W3 

6. Mass of bottle+ cone + sand (after use) , W4 

7, Weight of sand to fill the cone , We = W4 - W 3 

Results from.Fi_eld Tests 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

Mass of bottle+ cone + sand (before use), W 6 

Mass of bottle+ cone + sand (after use), W 3 

Volume of hole , V2 = w~ - W8-W, 

/ d (sand) 

Mass of ga llon can , W 5 

Mass of gallon can + moist so il , W , 

Mass of gal lon can + dry soil, W9 

Moist unit weight of soil in field , ;; = W 1 - Wsl V2 

Moisture conten t in the field, w (%) = W7 - Wo X 100 

W 3 -W5 

Dry unit weight in the field, d (sand) = 

Comparision mois ture content = 
Dry unit weioht comparison = 

- 1 I (1+( w (%)/100) 

Page 3 of 4 
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. ~ 
<, • 

""" 

3956-20 g 

5395.60 g 

0.03 ft 

95 .20 lb/ft3 

'< 

6781 .30 g 

5155.50 g 

3.58 lb 

. • ' 

6345.6 g 

3379.8 g 

0.0310 ft3 

246.90 g 

2137.20 g 

1862.80 g 

134. 30 lb/ft3 

17 0% 

114.80 lb/ft3 

16.4% 
112.. 7 lb/ft3 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) ENVIROTECH 

Client: W CH 
Address : ERDF Construction 

Sarri,ple Information 
Contact Name: C arTie Skiba 
Project: S013213AOO 
Project Location : ERDF Geils 9-10 
Tested By: L Hay Date: 4/6/2010 
Reviewed By: T. Williams -r-)#ate. 4/8/201 0 
Comments 

"' .) I'\ i . 

2300 . 1 lih trt••~ I Enid, OK 73i01 
,3801 234-8 - 80 I FJ:< <580J 237 --HO:! 

·;1 
.. 

Sample 10: TP-33 
Sample Description: Admix Repair 

Sampling Date 4?6/2010 
Sampled By: L. !Hay 
Date Received : 4/6/2010 
Repo:i No .. #40 

FIELD UNIT WEIGHT - SAND CONE METHOD 

CaliJ;,ration of Unit Weight of Ottawa Sand 

1. Mass of Proctor mold , W 1 
2. Mass of Proctor mold + sand, VV2 

3. Volume of mold . v, 
4. Dry un it weight, yd (sand) = w, -w 1 

V1 

Calibration Con·e 

5. Mass of bottle + cone + sand (before use), W 3 

6. Mass of bottle + cone+ sand (after use), W4 

7. Weight of sand to fill the cone, We= vv. -1/1/3 

Resul_ts 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) . 1/1/8 

Volume of hole, V2 = 1/1/6 - W9-Vl/r 

/ d (sand ) 

Mass of gallon can, W5 

Mass of gallon can + mois t soil , W , 

Mass of gallon can+ dry soil, W9 

Moist unit weight of soil in field , ·.1 = W7-W5/V2 

Moisture content in the field, w (%) = W 2 - We X 100 

1/Vg- Ws 

Dry unit weight in the field , d (sand\ = 

Comparision moisture content = 
Dry unit weight comparison = 

· .1 I (1+( w (%)/100) 

Page 4 of 4 
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3956.20 g 

5395.60 g 

0.03 ft 

95 .20 lb/ft3 

6781 .30 g 

5155.50 g . 

3.58 lb 

6542.9 g 

3530.6 g 

0.0321 ft3 

174.40 g 

2096.70 g 

1857.30 g 

131 .99 lb/ft3 

14.2% 

115. 55 lb/ft3 

14.8% 
11 6.2 lb/ft3 

'• 



FINAL REPORT 

CONSTRUCTION QUALITY AsSURANCE (CQA) 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ERDF) 

SUPER CELLS 9 & 10 

SUBCONTRACTS013213AOO 
010.032-00-ROB 

C.7 

SHELBY TUBE PERMEABILITY 

ENVIROT ECH 2500 North Eleventh Street • PO Box 6029 • Enid, Oklahoma 73702 • (580) 234-8780 • Fax (580) 237-4302 
C 

n 11111·1Ft:P.11 J(; .\ ro, 1 :.111 nr1n tf-1• .. 



Sl1bmittal : 
Proiect Name: 
Poject Number: 

L1 := 7.62 

L1= 7.43 

Dia= 7.3 

Temp= 20 .6 

R,"' 0.987595 1 

B Coeffic ient 

HYDRAULIC CONDUCTIVITY TEST 
ASTM 5084, METHOD F 

Constant volum e, Falling Head Hydraulic System 

ENVIROTECH 
'I 

05-18G: Admix Test Pad Date: 4/13/2010 
Hanford-ER OF Cells 9 & 10 Sample ID; TP-04 
S013213AOO I Permeameter: I 3 Sample Description : Brown Sandy Clay 

cm Hydraulic System Constants Mercury Head Setting 

cm Mercury U-Tube Manometer 
Max Permorneler M in. Cell 

CIJI Area annulus, a., tcm11 0.76712 Estimated k1 Gradient Setting Pressure 
C Area permometer tube, a11 (cm") 0.03 '1416 {cm/sec) i0 =h/L {cm) (ps l 

Delta Hg al equilibrium {cm> 1.70 10"' - 10·0 
5 4.54 60 

10·~- 10~ 10 7.37 60 

0.95 : Specific Gravity of Water, Gw 10-6 - 10·1 
20 13.05 60 

Effective Stress 5 < 10·/ 30 18.72 60 

Readings Date: Time CL1mu1auv11 Pressure Mercury Head Total Hyd Hydraulic Conductivity 

Test No. by mins t Cell Back Tai l Head Heacl loss Graa,ent K K 20 

secs psi p51 cm Hn cm Ho cmll,O PreVfinnl cm/sec cm/sec 

KR 4/13/2010 0 22.50 1.70 283.09 38.1 
1 KR 4/ 13/2010 30 1800 60 65 22.10 ·1.68 277.87 37.4 1.21 E-08 1.20E-08 

30 22.10 1.68 277.87 37.4 
2 KR 4/13/2010 40 2400 60 65 21.80 1.67 273 .95 36.9 1.6008E-08 1.58E-08 

40 21.80 1.67 273 .95 36.9 
3 KR 4/13/201 0 50 3000 60 65 2 1.70 1.67 272 .65 36.7 1.4674E-08 1.45E-08 

50 21.70 1.67 272.65 36.7 
4 KR 4/1 3/2010 60 3600 60 65 21.60 1.66 271 .34 36.5 1.3793E-08 1.36E-08 

60 21.60 1.66 271 .34 36.5 
5 KR 4/13/201 0 J 70 ,..-- 4200 60 65 2 1.50 1.66 270.04 36.4 1.317E-08 1.30E-08 

'-RLP~ 4 - 16-10 Average K: 1. 395E-08 1.3777E-08 
ProJect Minager Date Specification : .:: 1.00E-07 

C.7 Page 1 of 14 



HYDRAULIC CONDUCTIVITY TEST 
ASTM 5084, METHOD F 

Constant volume, Falling Head Hydraulic System 

ENVIROTECH 

Submittal : 05-18G: Admix Test Pad Dato: 4/13/2010 
Project Name: Hanford-E RDF Cells 9 & 10 Sample ID: TP-04 
Poject Number: S013213AO0 I Permeameter: I 3 Sample Description : Brown Sandy Clay 

Item Init ial Final 

Sample Diameter (crn) 7.32 7.32 
Sample Length (cm) 7.62 7.4 3 

Sample Volume (crn3
) 320.3 312.1 

Tare Number ac al 
Tare Weight (gm) 50.1 49.92 
Wet Soil+ Tare (qm) 401 .9 33 1.57 
Orv Soil + Tare (qm) 353.26 29 1.84 
Water Weight (gm) 48.6 39.73 
Ory Soil Weight (gm) 303.16 24 L 92 
Moisture Content (%) 1G.0% 16.4% 

Wet Weight Sample (gm) 671.8 675.3 
Wet Density Sample (pcfJ 130.68 134 .81 
Dry Density Sample (pcf) 11 2.61 115.79 
Saturation % 87.3% 97.4% 

Specific Gravity 2.7 Tested Assumed X 

Sam le Results: Meets S ecifications 

C.7 Page 2 of 14 
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Submittal: 
Project Name: 
Poject Number: 

L1;: 7.63 
L,= 7.43 

Dia= 7.3 

Temp = 18.9 

R,= 1.028861 1 

B Coefficient 

Ef f active Stress 

Readings 
Test No. by: 

KR 
1 f<R 

2 l(R 

3 KR 

4 KR 

5 KR 

HYDRAULIC CONDUCTIVITY TEST 
ASTM 5084, METHOD F 

Constant volume, Falling Head Hydraulic System 

ENVIROTECH 
It • 

05-18G: Admix Test Pad Date: 4/13/2010 
Hanford-ERDF Cells 9 & 1 O Sam le ID: TP-1 1A 
S013213AO0 I Permeamoter: I 6 Sample Description : Brown Sandy Clay 

cm Hydraulic System Constants Mercury Head Sett ing 

cm Mercury U-Tube Manometer 
Max Permometer Mfn. Cell 

cm Area annulus, aa (cm1
) 0.767 12 Estimated k, Gradient Selling Pressure 

C Area permometer tube, ap (cm') 0.03141 6 (cm/sec) i0 =h/L (crn) (psi) 

Delta Hg at equilibrium (cm) 1.70 ·10 -10 5 4.54 60 

1 o· - 1 o 10 7.38 60 

0.95 Spoc l flc Gravity of Water, Gw 10· - 10· 20 13.06 60 

5 < 10· 30 18.74 60 

Date: Time Cumulatlvu Pressure Mercury Head Total Hyd Hydraulic Conductivity 

mins I Cell Back Tai l Head li 0atl LOSS Grauicnt K K 20 

secs J) SI ps, cm Hg cm 119 cmHJO Prev~nRI cm/sec cm/sec 

4/13/2010 0 22 .50 1,70 283.09 38,1 
4/13/2010 20 1200 60 GS 22.20 1.69 279. 17 37,6 1.36E-08 1.40E~0B 

20 22.20 1.69 279. "17 37.6 
4/1 3/201 0 30 1800 60 65 22.00 1.68 276.56 37.2 1.5178E-08 1.SGE-08 

30 22.00 1.68 276,56 37.2 
4/13/2010 40 2400 60 65 21.80 1.67 273.95 36.9 1.601 9E-08 1.65E-08 

40 21.80 1.67 273.95 36.9 
4/'13/2010 50 3000 60 65 21.60 1.66 271 .34 36.5 1.6563E-08 1 70E-0B 

50 2 1.60 1.66 27 1.34 36.5 
4/1 3/2010 6.0 3600 60 65 2 1.40 1.65 268.73 36.2 1.6958E-0B 1.74E-08 

4-16-2010 
1.5662E-08 1.6 114E-OB 

Projecf Manager Date 1.00E-07 

C.7 Page 3 of 14 



HYDRAULIC CONDUCTIVITY TEST 
ASTM 5084, METHOD F 

Constant volume, Falling Head Hydraulic System 

ENVIROTECH 

Submittal : 05· 1 BG: Admix Test Pad Date: 4/13/2010 
Project Name: Hanford•ERDF Cells 9 & 10 Sample ID: TP-11A 
Pojoc t Number: S0 13213A00 I Permeameter: I 6 Sample Description : Brown Sandy Clay 

Item Initial Final 

Sample Diameter (cm) 7.32 7.32 
Sample Length (cm) 7.63 7.43 

Sample Volume (cm:}) 320.6 312.3 

Tare Number M bb 
Tare Weight (gm) 49 .7 50.1 
Wet Soil • • Tare (qrn) 41 2.9 514.3 
Ory Soi l • • Tare (qrn) 363.17 449.12 
Water Welg l1t (gm) 49.7 65.18 
Dry Soi l Weight (gm) 313.4 7 399.02 
Moisture Content(%) 15.9% 16.3% 

Wet Weigl11 Sample (gm) 667.3 671 .3 
Wet Density Sample (pct) 129.66 133.92 
Ory Densitv Sample ( pct) 111 .9 1 115.11 
Saturation % 84.7% 95.1% 

Specific Gravity 2.7 Tested Assumed X 

8am le Results: Meets S ccifications 

C.7 Page 4 of 14 



HYDRAULIC CONDUCTIVITY TEST 
ASTM 5084, METHOD F 

Constant volume, Falling Head Hydraulic System 

ENVIROTECH 

Submittal: 05-18G: Admix Test Pad Dato : 4/13/2010 

Project Name: Hanford-ERDF Cells 9 & 10 Sample ID: TP-13 

Poject Number: S013213AO0 I Permeameter: I 2 Sample Description: Brown Sandy Clay 

Li'= 7.66 crn 
I Hydraulic System Constants Mercury Head Setting 

Lr= 7.55 crn Mercury U-Tube Manometer 
Ma'X Permometer M in . Cell 

Dia;:: 7.3 cm Area annulus, Ba (cin') 0.76712 Estimated k1 Grad1enl Sc\l111g Pressure 

Temp= 20.6 C Area permomeler tube. ap (cm~) 0.031416 (cm/sec) 10=h/L (cm) (psi} 

R1;:;: 0.9875951 Delta Hg at equilibrium (cm) 1.70 10--- 10"" s 4.58 60 

10·5 • 104 
10 7.47 60 

B Coefficient 0.95 Specific Gravity of Water, Gw 1 o·6 
• 1 o·' 20 13.23 60 

Effective St.ress 5 < 10•7 30 '19.00 60 

Readings Date Time C111nul!ltlvti Pressure Mercury Head Total Hyd Hydraulic Conductivity 

Test No. by: m lns t Cell Back Tail Head Heml Loss Grnd1ont K Kio 
secs PSI psl cm •to cmltg cm1110 Proltnnnl C/11/SUC cm/sec 

KR 4/13/2010 0 21 .20 1.70 265,40 35.2 , KR 4/13/2010 20 1200 GO 65 20.90 1.69 261 .48 34.6 1.47E-08 1.45E-08 
20 20.90 1.69 26·1 .48 34 .6 

2 l<R 4/13/2010 30 1800 60 6:i 20.80 1.68 260.17 34 .5 1.313E;08 1.30E-08 
30 20.80 1.68 260, 17 34.5 

3 l( R 4/13/20 10 40 2400 60 65 20.60 1.68 257.66 34 . 1 1.4852E-08 1.47E-08 

- 40 20 .60 1.68 257 .56 34 .1 
4 KR 4/13/2010 50 3000 60 65 20.50 1.67 256.26 34 .0 1.39E-08 1.37E-08 

50 20.50 1.67 256.26 34 .0 

5 KR 4/1 3/2010 60 3600 60 65 20.40 1.67 254 ,95 33.8 1.3275E-08 1.3 1E-08 

L- t / .( - _-, r...- 4 - 1 6 -2010 
1.3978E-08 1.3804E-08 

Project Manager Date < 1.00E-07 

C.7 Page 5 of 14 



HYDRAULIC CONDUCTIVITY TEST 
ASTM 5084, METHOD F 

Constant volume, Falling Head Hydraulic System 

ENVIROTECH 

Submittal : 05-18G: Admix Test Pad Date : 4/13/2010 
Project Name: Hanlord-ERDF Cells 9 & 10 Sample ID: TP-13 
Poject Number: S013213AO0 I Perrnearneter: I 2 Sample Description: Brown Sandy Clay 

Item Initial Final 

Sample Diame1er (cm) 7.32 7.32 
Sample Length (cm) 7.66 7.55 

Sample Volume /cm 3
) 322 .0 317.2 

Tare Number m1 fV 
Tare Weight (gm) 49.8 49.68 
Wet Soil + Tare (gm} 413. 1 314.02 

Drv Soll + Tare (qm) 358.79 277.18 
Water Weight (gm) 54 .3 36.84 
Ory Soll Weight (gm) 308.99 · 227 .5 
Moisture Content (%) 17.6% 16.2% 

Wet Weigh t Sample (gm) 679.1 683. 1 
Wet Density Sample (pct) 131 .39 134.18 
Dry Density Sample tncf) 111 .75 115.48 
Saturation % 93.5% 95.3% 

Specific Gravity 2.7 Tested Assumed X 

Sample Results: Meets S ecifications 

C.7 Page 6 of 14 



Submittal: 
Project Name: 
Pojec t Number: 

L,= 7.58 

L,= 7,43 

Dia :; 7.3 

Temp;: 18.9 

R, = 1.O2886 1 I 

B Coefficient 

Effoctive Stress 

Readings 
Test No. by: 

KR 
1 KR 

2 KR 

3 KR 

4 t<R 

5 KR 

HYDRAULIC CONDUCTIVITY TEST 
ASTM 5084, METHOD F 

Constant volume, Falling Head Hydraulic System 

ENVIROTECH 

O5-18G: Admix Test Pad Date: 4/13/2010 
Hanford-ERDF Cells 9 & 10 Sam le ID: TP-2O 
S0'132 13AOO I Perm ea meter : I 7 Sample Description: Brown Sandy Clay 

cm Hydraulic System Constants Mercury Head Setting 

cm Mercury U-Tube Manometer 
Max Permome1er Min . Cell 

cm Area annulus, a8 (cm1> 0.767 12 Estimated k, Gradient Sett ing Pressure 

C Area permometer tube, ap (cmL) 0.03 14 '16 (cm/sec i0 =htL (cm) ps, 

Delta Hg at equltibnum (cn1> 1.70 10 -10 5 •l .54 60 

1 o· . 1 o 10 7 30 60 
0,95 Spec ific Gravity of Water, Gw 10 · 10· 20 13.05 60 

5 < 10· 30 18,73 60 

Date Time Cumu1011ve Pressure Mercury Head Totnl Hyd Hydraulic Conduct1 v1 ty 

mins I Cell Back Tail Head Hoacl Lon Graoi n1 K K20 
secs PSI ps1 cm 110 tmHI] crnt-1 ,O Prel/flnnt cmtsec ctn/sec 

4/13/201 0 0 22.50 1.70 283.09 38.1 
4/13/2010 20 1200 60 65 22.20 1.69 279.17 37 .6 1.36E-O8 1.4OE-O8 

20 22.20 1.69 279.17 37.G 
4/13/2010 30 1800 60 65 22.00 1.68 276,56 37.2 1.517 1::-08 1.56E-O8 

30 22.00 1.68 276.56 37.2 
4/13/2010 40 24 00 60 65 2 1.80 1.67 273.95 36,9 1.601 E-O8 1.65E-O8 

40 21.80 1.67 273.95 S6.9 
4/ 13/2010 so 3000 60 65 21.60 1.66 27 1.34 36.5 1.65S3E-O8 1.70E-O8 

so 2 1.60 1,66 27 1.34 36.5 
4/1 3/2 01 0 60 3600 60 65 21.40 1.65 268.73 36.2 1.6948E-O8 i.7,1E-O8 

11- 1 6 - 20 1 0 1. 5653E-O8 1 .6'I O5E-O8 
Proiect Manager Date • 1 OOE-07 

C.7 Page 7 of 14 



HYDRAULIC CONDUCTIVITY TEST 
ASTM 5084, METHOD F 

Constant volume, Falling Head Hydrau lic System 

ENVIROTECH 
t- 'I 

Sl.lbmittal : 05-1 BG: Admix Test Pad Dato: 4/13/2010 
Project Name: Hanford-ER OF Cells 9 & 10 Sample ID: TP-20 
Poject Number: S013213A00 I Permeameter: I 7 Sample Description: Brown Sandy Clay 

Item In itial Final 

Sample Diameter (cm) 7.32 7.32 
Sample LenAth (cm) 7.58 7.43 

Sample Volume (cm3
) 318.7 3 12.1 

Tafe Number AA k 

Tare WeiC1hl (qm) ,:9_9 50.1 
Wet Soil + Tare (gm) 406.7 438.5 
Ory Soil + Tare (gm) 352.93 377.22 
Water Weight (gm) 53.8 61 .28 
Ory Soil We1Qhl (gm) 303.03 327 12 
Moisture Content(%) 17.7% 18.7% 

Wel Weigh t Sample (qm) 650.9 654.7 
Wei Density Sample (pcf) 127.25 130.68 
Dry Densltv Sample (pcf) 108.08 11 0,06 
Saturation % 85.7% 95.3% 

Specific Gravity 2.7 Tested Assumed X 

Sam le Results: Meets S ecifications 
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HYDRAULIC CONDUCTIVITY TEST 
ASTM 5084, METHOD F 

Constant volume, Falling Head Hydrauli c System 

ENVIROT E CH 

Submittal : 05-18G: Admix Test Pad Dato: 4/13/201 0 
Project Nam e: Hanford-ERDF Cells 9 & 10 Sam l ie ID: TP-28 
Poject Number: S01321 3AOO I Permeameter : I 4 Sample Description : Brown Sandy Clay 

L 1 :;; 7.64 cm Hydraulic System Constants Mercury Head Setting 

Lr= 7.50 cm Mercury U-Tube Manometer 
Max Permometer Min. Cell 

Dia = 7.3 cm Area annulus. a~ 1cml1 0.76712 Estimated k, Gradient cett1ng Pressure 
Temp = 20.6 C Area permometer tube, ap (cm· ) 0.031416 (crn/sec) i0 =h/L (cm) (psi) 

R,= 0.987595 1 Delta Hg at equilibrium (t ml 1.70 10 - 10 5 4.57 60 

10 -10 10 7.4 3 60 

B Coeffic ient 0.95 Speci fic Gravity of Water , Gw 1 10 . 1 o· 20 13.17 60 

Effective Stress 5 < 10" 30 18.90 60 

Read111gs Date: Time CumulaliV Pressure Mercury Head Total Hyd Hydraulic Conduct1v1ty 

Test No. by . m1ns t Cell Back Tail Head t lt'ad Loss GrmJ10n1 K K20 
secs psi psi crn I-lg CIII Il g crnll1O Prcllfinnl crn/sec cm/soc 

KR 4/1 2/20"1D 0 22. 10 1.70 277 .64 37.0 
'1 KR 4/12/201 0 20 1200 60 65 21.50 1.68 269.81 36.0 2 .82E-08 2. 79E-08 

20 21.50 1.68 269.81 36.0 
2 KR 4/1 2/2010 30 1800 60 65 2 1.10 1.66 264.59 35 .3 3. 1671E-08 3.13E-OB 

30 21, 10 1.66 264. 59 35.3 
J l<R 4/1 2/2010 40 2400 60 65 20.70 1.64 259.37 34 .6 3.36 ·t4E-08 3.32E-OB 

40 20.70 1.64 259.37 34.6 
4 KR 4/12/20 10 50 3000 60 65 20.30 1.63 254 .15 33.9 3.4955E-08 3.45E-08 

50 20.30 1.63 254 .15 33.9 
5 KR 4/12/2010 60 3600 60 65 19.90 1.61 248.93 33.2 3.6002E-08 3.56E-08 -

4 -1 6- 2 0 10 Averac e K: 3.2889E-08 3.2481 E-08 
Date S ec lfication : < 1.00E-07 
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HYDRAULIC CONDUCTIVITY TEST 
ASTM 5084, METHOD F 

Constant volume, Falling Head Hydraulic System 

ENVIROTECH 

Submittal : 05-1 BG: Admix Test Pad Date: 4/1 3/2010 
Proiect Name: Hanford-ERDF Cells 9 & 10 Sam le ID: TP-28 
Poject Numbor: S013213A00 I Permeameter: I 4 Sample Description : Brown Sandy Clay _____ _. 

Item Initial Final 

Sample Diameter (cm) 7.32 7.32 
Sample Length (cm) 7.64 7.50 

Sample Volume (cm;i) 321 .3 315.3 

Tare Number FF JV 
Tare Weight (gm) 49 .9 49.7 
Wet Soil 1- Tare (gm) 361 .6 375.3 
Drv Soil+ Tare (gm) 318.77 328.89 
Waler Weiqht (qm) 42.8 • 46.41 
Orv Soil WeIg11t (Am) 268.87 279.19 
Moisture Content (%) 15.9% 16.6% 

Wei Weight Sample (gm) 671 .3 675.6 
Wet Density Sample (pcf) 130. 17 133.50 
Orv Density Sample (pcf) 112.28 114.47 
Saturation % 85.9% 95.1% 

Specific Gravity 2.7 Tested Assumed X 

Sam le Results Meets S cclflcations 
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Submittal : 
Project Name: 
Poject Number: 

L, = 7.60 

L1 = 7.43 

Dia = 7.3 

Temp ::. 20.6 

R, = 0.987595 1 

B Coefficient 

Effective Stress 

Readings 
Test No. by-

l<R 
1 l<R 

2 f<R 

3 KR 

4 KR 

5 KR 

HYDRAULIC CONDUCTIVITY TEST 
ASTM 5084, METHOD F 

Constant volume, Falling Head Hydraulic System . 

ENVIROTECH 

05-18G: Admix Test Pad Date: 4/12/2010 
Hanford-ERDF Cells 9 & 10 Sample ID: TP-34 
S013213AOO I Permeameter: I 5 Sample Description : Brown Sandy Clay 

cm Hydraulic System Constants Mercury Head Setting 

cm Mercury U-Tube Manometer 
Max Permometer Min Cell 

cm Area annulus, a0 (crr,i ) 0.76712 Estimated 1(1 Gradient Setlmg Pressure 

C Area permometer lube, ap (cm' ) 0.031 41 6 (cm/sec) 10=h/L (cm) (psi 

Delta Hg ai equilibrium (cm) 1.70 10 ... - 10"" 5 4.54 60 

1 O'~ - 1 O'° 10 7.38 60 

0.95 Specific Gravity of Water, Gw 10•ij - 10·1 
20 13.06 60 

5 < 10·1 
30 18.73 60 

Date: Time Cumu1a1,ve Pressure Mercury Head Total Hyd Hydraulic Conductivity 

rrnns t Cell Back Ta il Head rte;,d Loss rament K K20 
secs ps, ps, cm Hg cm 1·tu cm 11,0 Prol1fi111tt crn/sec Ctlll~e t.:. 

4/'12/2010 0 23.00 1.70 289.89 39.0 
4/12/201 0 20 1200 60 65 21 .50 1.64 270.31 36.4 6 .84E-08 6.75E-08 

20 21.50 1.64 270.31 36.4 
4/1 2/2010 30 1800 GO 65 21 .00 1.62 263.79 35.5 6.1599E-08 6.0BE-08 

30 21.00 1.62 263.79 35.5 
4/12/201 () 40 2400 60 65 20.60 1.60 258.57 34 .8 5.6038E-08 5.53E-08 

40 20.60 1.60 258.57 34 .8 
4/1212010 50 3000 60 G5 20.10 1.58 252.04 33.9 5.4918E-08 5.42E-08 

50 20.10 1.58 252.04 33.9 
4/12/2010 60 3600 60 65 19.70 1.56 246.82 33.2 5.2664E-08 5.20E-08 

k~~ tl - 16- 20 10 Average K: 5 8722E-08 5.7994E-08 
ProJect Manager Date Specification : < 1.00E-07 
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HYDRAULIC CONDUCTIVITY TEST 
ASTM 5084, METHOD F 

Constant volume, Falling Head Hydraulic System 

ENVIROTECH 
I; I • 

Submittal : 05-18G: Admix Test Pad Date: 4/12/201 0 
Project Name: Hanford-ERDF Cells 9 & 10 Sample ID: TP-34 
Poject Number: S013213AO0 I Permeameter: I 5 Sample Descript ion : Brown Sandy Clay 

Item In iti al Fin al 

Sample Diameter (cm) 7.32 7.32 
Sample Length (cm} 7.60 7.43 

Sample Volume (cm3
) 319.5 312.3 

Tare Number 0 WO 

Tare Weight (gm) 50 .3 50.1 
Wet Soil + Tare (gm) 439.3 430.9 
Dry Soil + Tare (gm) 385.52 377.05 
Water Weight (gm) 53.8 53 .85 
Ory Soil Weight (!'.lm) 335.22 326,95 
Moisture Content (%) 16 .0"/u 16.5% 

Wet Wei!'.lhl Sample (gm) 668.7 67 1.4 
Wet Density Sample (pcf) 130.40 133.95 
Orv Density Sample (pct) 11 2.37 115.01 
Saturation % 86.7% 95.7% 

Specific Gravity 2.7 Tested Assumed X 

Sam le Results: Meets S ecifications 
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Submitta l : 
Project Name: 
Poject Number: 

L, = 7.6'.3 
L,= 7.46 

Dia = 7.3 

Temp= 20.G 

R = 0.9875951 

HYDRAULIC CONDUCTIVITY TEST 
ASTM 5084, METHOD F 

Constant volume. Falling Head Hydrau lic System 

ENVIROTECH 

05-1 BG: Admix Test Pad Date: 4/13/2010 
Hanford-ERDF Cells 9 & 10 Sam le ID: TP-37 
S0 1321JA00 I Pormeameter: I 1 Sample Description : Brown Sandy Clay 

cm Hydraulic System Constants Merc ury Head Setting 

cm Mercury U-Tube Manometer 
Max Permomet r Min. Cell 

cm Area annulus, aa 1cm1
) 0.767 12 Estimated k1 Gradient Se1t111g Pressure 

C /\rea permorneter tube. ap (cm· ) 0.031'116 (cm/sec) i0 =hll (cm) (psi 

Delta Hg at eqt11hbnum (cm) 1.70 10 • 10 5 4 55 60 

10" - 10 10 7 40 60 

B Coefficient I 0.95 Specific Gravi ty of Water, Gw I I 1 o· -1 o· 20 13. 10 60 
Effective Stress I 5 < 10· 30 18.80 60 

Readings Date: Time Cu,nulll!IV • Pressure Mercury Head Total Hyd . Hydraulic Conduct1v1ty 

Test No. by: m 111s t Cell Back Tail Head Heacl Loss G ralll nl K 1<20 
secs psi ps, cm 11(1 cm tlO cm 1-1 ,u ProL'finol cnlisoc cm/5ec 

KR 4/13/2010 0 22.40 1.70 28 1,73 37.8 
1 KR 4/13/2010 20 1200 60 

. 
65 22.10 1.69 277.81 37.2 1.37E-0B 1.35E-08 

20 22.10 1.69 277 .81 37 .2 
2 KR 4/13/2010 30 1800 60 65 21.90 1.68 27 5.20 36.9 1.5312E-08 1.51E-08 

30 21.90 1.68 275.20 36,9 
3 KR 4/13/2010 40 2400 60 65 2 1.70 1.67 272.59 36.5 1.6161E-DB 1.60E-08 

40 21 .70 1.67 272.59 36,5 
4 KR 4/13/2010 50 3000 60 65 21.40 1.66 268 67 36.0 1.8614E-08 1.84E-08 

50 21.40 1.66 268 67 36.0 
5 KR 4/13/2010 60 3600 60 65 21 .20 1.65 266.06 35.7 1.8713E-08 1.85E-OB 

y@~/ 4-16-2010 Average K: l .6502E-08 1.6297E-0B 
Project Manager Date Specif ication : < 1.00E-07 
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HYDRAULIC CONDUCTIVITY TEST 
ASTM 5084, METHOD F 

Constant volume, Falling Head Hydraulic System 

ENVIROTECH 

Submittal : 05-18G: Admix Test Pad . Date : 4/13/2010 
Project Name: Hanford-ERDF Cells 9 & 10 Sample ID: TP-37 
Poject Number: SO 1 32 ·1 3AO0 I Permeametcr: I 1 Sample Description : Brown Sandy Clay 

Item Initial Final 

Sample Diameter (cm) 7.32 7.32 
Sample Lenqth (cmi 7.63 7.4G 

'l 
Sample Volume (crn·) 320 .6 313.5 

Tare Number ee mj 
Tare Weigh t {gm) 50 .2 49.79 
Wet Soil + Tare (9111) 424.7 308.03 
Dry Soil+ Tare (grn) 372.08 271 .8 
Water Weigh t (gm) 52.6 36 .23 
Dry Soil Weight (gm) 321.88 222.01 
Moisture Content (%) 16.3% 16.3% 

Wet Weight Sample (grn) 672 .5 676 
Wet Density Sample (pc!) 130.67 134,34 
Ory Density Sample (pcf) 112.3 1 11 5.49 
Saturation % 88 .3% 96.0% 

Specific Gravity 2.7 Testecl Assumed X 

Sample Results: Meets S ccifications 

C.7 Page 14 of 14 



------------------------------, --- ·----------- ~ 

FINAL REPORT 

CONSTRUCTION QUALITY AsSURANCE (CQA) 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ERDF) 

SUPER CELLS 9 & 10 

SUBCONTRACTS013213AOO 
010.032-00-ROB 

C.8 

BOUTWELL TEST RESULTS 

ENVIROT ECH 2500 North Eleventh Street • PO Box 6029 • Enid, Oklahoma 73702 • (580) 234-8780 • Fax (580) 237-4302 
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SINGLE STAGE BOREHOLE 
HYDRAULIC CONDUCTIVITY ASTM D-6391 

ENVIROTECH 
-- t·r ~t.~J:·1El• 1 jJf '_, ~ Cr~J'·,I .... l_'l'J(; 11·1c. 

2500 N. 11th Street I Enid, OK 73701 

Project Information 

Contact Name: Charlie Skiba 
Project: ERDF 9& 10 

Test Information 

Boutwell No.: Control 
Location: Floor of Cell 9 
Installation Date: 4/28/2010 
Units: Metric 

Inward Seepage when setting? No ---
Permeable Base(O=infinate depth) Yes ---
Test Data 

Dates End Date/Time Buret (R) 

(580) 234-8780 I Fax (580) 237-4302 

Project No.: S013213AOO 
Test Location : Test Pad 1 

Casing Length ,(Z1 ): 18.00 in 45.72 cm 
Depth to Boundry, (81 ): 18.00 in 45.72 cm 
Top of casing,(Ra): 2.00 in 5.08 cm 
Buret Inner Diameter (02): 0.50 in 1.27 cm 

Casing Inner Dia. {01 ): 4.00 in 10.16 cm 
Variable a: -1 

TEG TEMPERATURE Ambient Temp Tested 

Start End Initial I Final Initial Final Initial Final Initial Final By 

Date/Time Date/Time cm 

4/8/10 10:39 4/8/10 11 :30 

4/8/10 11 :30 4/8/10 12:30 0.00 

4/8/10 12:30 4/8/10 15: 15 0.00 

4/8/10 15:15 4/8/10 19:20 0.00 

4/8/10 19:50 4/9/10 8:00 0.00 

4/9/10 8:00 4/9/10 11 :05 0.00 

4/9/10 11 :05 4/9/10 16:13 0.00 

4/9/10 16:1 3 4/10/10 8:1 3 0.00 

4/10/10 8:13 4/10/10 16:00 0.00 

4/10/10 16:00 4/11/10 8:00 0.00 
4/11/10 8:00 4/11/10 16:00 0.00 

4/11/10 16:00 4/12/10 8:03 0.00 

4/12/10 8:03 4/12/10 16:10 0.00 

4/12/10 16:10 4/13/10 8:00 0.00 

4/13/10 8:00 4/13/10 16:06 0.00 

4/13/10 16:06 4/14/10 8:11 0.00 

4/14/10 8: 11 4/14/10 16:20 0.00 

4/14/10 16:20 4/15/10 8:15 0.00 

4/15/10 8:15 4/15/10 16:10 0.00 

4/15/10 16:20 4/16/10 8:00 0.00 

4/16/10 8:00 4/16/10 16:10 0.00 

4/16/10 16:20 4/17/10 8:10 0.00 
4/17/10 8:10 4/17/10 16:00 0.00 

4/17/10 16:00 4/18/10 8:00 0.00 

4/18/10 8:00 4/18/10 16:00 0.00 

4/18/10 16:00 4/19/10 8:06 0.00 

4/19/10 8:06 4/19/10 16:00 0.00 

4/19/10 16:00 4/20/10 8:10 0.00 

4/20/10 8: 10 4/21/10 8:00 0.00 

4/21/10 8:00 4/22110 8:00 0.00 

cm 
I 
I 

I 
I 

' 

0 

I 
I 
! ,, 
I 
I 

I 

I 
I 
I 
I 
I 
I 

cm cm 

45.9 44.3 

44.3 43.7 

43.7 43.3 

43.3 43.7 

55.1 54.7 

54.7 54.0 

54.0 53.5 

53.S 54.1 

54.1 53.5 

53.5 • 53.7 
53.7 

52.8 

53.3 

52.8 

53.1 

53.0 

52.7 

52.4 

52.2 

52.4 

52.2 

52.5 

52.0 

52.4 

51.2 

52.2 

52.1 

52.4 

51 .7 

51 .9 
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52.8 

53.3 

52.8 

53.1 

53.0 

52.7 

52.4 

52.2 

52.4 

52.2 

52.5 

52.0 

52.4 

51.2 

52.2 

52.1 

52.4 

51.7 

51.9 

51.7 

C C C C 

61 55 51 51 .0 JV 

55.0 55 51.0 52.0 TW 
55.0 54 52.0 53.0 TW 
54.0 52.0 :53.0 49.0 TW 
52.0 43.0 49.0 40.0 TW 

43.0 46.0 40.0 50.0 TW 
46.0 50.0 50.0 56.0 JV 

50.0 43.0 56.0 41.0 LH 
43.0 50.0 41 .0 60.0 LH 

50.0 48 •. 0 '60.0 50.0 JV 

48.0 52.0 50.0 66.0 JV 

52.0 52.0 66.0 52.0 JV 

52.0 54.0 52.0 63.0 LH 

54.0 52.0 63.0 50.0 LH 
52.0 54.0 50.0 65.0 LH 

54.0 46.0 65.0 50.0 LH 
46.0 54.0 50.0 68.0 LH 

54.0 52.0 68.0 46.0 TW 
52.0 55.0 46.0 71 .0 TW 
55.0 54.0 71.0 56.0 TW 
54.0 54.0 56.0 75.0 TW 
54.0 55.0 75.0 58.0 TW 

55.0 59.0 58.0 74.5 TW 
59.0 54.0 74.5 56.0 TW 
54.0 59.0 56.0 74.0 TW 
59.0 57.0 74.0 58.0 LH 
57.0 61.0 58.0 81.0 TW 
61.0 63.0 81.0 64.0 JV 
63.0 61 .0 64.0 53.0 TW 
61 .0 55.0 53.0 52.0 JV 



I 

SINGLE STAGE BOREHOLE 
HYDRAULIC CONDUCTIVITY ASTM D-6391 

Project Information 

ENVIROTECH 
t-= t l ,_:; t r·-l EE~ I tl-H'; -~ C (') t IS LI l T ! : .I(\ I/' 1." 

2500 N. 11th Street I Enid, O K 73701 
(580) 234-8780 I Fax (580) 23 7-4302 

Contact Name: Charlie Skiba Project No. : S013213AOO 
Project: ERDF 9& 10 

Test Information 

Boutwell No.: BW-North 
Location : Floor of Cell 9 
Installation Date: 4/28/2010 
Unrts: Me~c 

Inward Seepage when setting? _N_o __ 
Permeable Base(O=infinate depth) _Y_es __ 

Test Data 

Test Location: Test Pad 1 

Casing Length ,{Z1 ): 18.00 
Depth to Bound!}'., {B1 ): 18.00 
Top of casing,{Ra): 2.00 
Buret Inner Diameter (02): 0.50 

Casing Inner Dia . {01 ): 4.00 
Variable a: -1 

Dates End Dateffime Buret (R) TEG TEMPERATURE 

Start End Initial 

Dateffime Date!Time cm I 
4/8/10 11 :06 4/8/10 11 :30 54.80 

4/8/10 11:30 4/8/10 12:30 52.10 

4/8/10 12:30 4/8/10 15: 15 50.50 

4/8/10 15:15 4/8/10 19:20 49.20 

4/8/10 19:20 4/9/10 8:00 55.00 

4/9/10 8:00 4/9/10 11 :05 53.00 

4/9/10 11 :05 4/9/10 16:13 52.30 

4/9/10 16:13 4/10/10 8:13 . 51.20 I 
4/10/10 8: 13 4/10/10 16:00 50.60 I 

4/10/10 16:00 4/11/10 8:00 49.40 

4/11/10 8:00 4/11/1016:00 48.30 

4/11/1016:00 4/12/10 8:03 46.70 

4/12/10 8:03 4/12/10 16:10 45.20 

4/12/10 16:10 4113/10 8:00 44.70 j 
4/13/10 8:00 4/13/10 16:06 43.40 I 

4/13/10 16:06 4/14/10 8:11 42.70 

4/14/10 8:11 4/14/10 16:20 41.10 I 
4/14/10 16:20 4/15/10 8:15 40.10 

4/15/10 8:15 4/15/10 16:10 39.40 I 
4/15/10 16:10 4/16/10 8:00 57.70 

4/16/10 8:00 4/16/10 16:10 56.00 I 
4/16/10 16:10 4/17/10 8:10 55.60 

4/17/10 8:10 4/18/10 8:00 53.70 

4/18/10 8:00 4/18/10 16:00 51.50 

4/18/10 16:00 4/19/10 8:06 51.10 

4/19/10 8:06 4/20/10 8:10 49.90 

4/20/10 8:10 4/21/10 8:00 48.20 
I 

I 
4/21/10 8:00 4/22/10 8:00 48.80 

Final Initial Final 

cm cm cm 

52.10 44.3 44.3 

50.50 44.3 43.7 
49.20 43.7 43.3 

48.80 43.3 43.7 

53 .00 43.7 54.7 

52.30 54.7 54.0 

51.20 54.0 53.5 

50.60 53.5 • 54.1 

49.40 54.1 

48.30 53.5 

46.70 53.7 

45.20 52.8 

44.70 53.3 

43.40 52.8 

42.70 53.1 

41.10 53.0 

40.10 52.7 

39.40 52.4 

38.40 52.2 

56.00 52.4 

55.60 52.2 

53.70 52.5 

51.50 52.0 

51.10 51.2 

49.90 52.2 

48.20 52.1 

46.80 51 .7 

45.00 51.9 
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53.5 

53 .. 7 

52.8 

53.3 

52.8 

53.1 

53.0 

52.7 

52.4 

52.2 

52.4 

52.2 

52 .5 

52.0 

51.2 

52.2 

52.1 

51.7 

51 .9 

51.7 

Initial Final 

C C 

61.0 55.0 

55.0 55.0 

55.0 54.0 

-54.0 52.0 

52.0 43.0 

43.0 46.0 

46.0 50.0 

50.0 43.0 

43.0 50.0 

50.0 48.0 

48.0 52.0 

52.0 52.0 

52.0 54.0 

54.0 52.0 

52.0 54.0 

54.0 46.0 

46.0 54.0 

54.0 52.0 

52.0 55.0 

55.0 54.0 

54.0 54.0 

54.0 55.0 

55.0 54.0 

59.0 59.0 

54.0 57.0 

59.0 63.0 

57.0 61.0 

61.0 55.0 

in 45.72 cm 
in 45.72 cm 
in 5.08 cm 
in 1.27 cm 

in 10.16 cm 

Ambient Temp Tested 

Initial Final By 

C C 

51.0 53.0 JV 

51.0 52.0 TW 

52.0 53.0 TW 

53.0 49.0 TW 
49.0 40.0 TW 
40.0 50.0 TW 

50.0 56.0 JV 

56.0 41.0 LH 
41.0 60.0 LH 
60.0 50.0 JV 
50.0 66.0 JV 

66.0 52.0 JV 
52.0 63.0 LH 
63.0 50.0 LH 
50.0 65.0 LH 
65.0 50.0 LH 
50.0 68.0 LH 
68.0 46.0 TW 
46.0 71.0 TW 
71.0 56.0 TW 
56.0 75.0 TW 
75.0 58.0 TW 
58.0 56.0 TW 
74.5 74.0 TW 
56.0 58.0 LH 
74.0 64.0 JV 
58.0 53.0 TW 

81.0 52.0 JV 



S/1\._._E STAGE BOREHOLE 
HYDRAULIC CONDUCTIVITY ASTM 0-6391 

Test Information 
Burret Area (A), pi()*D2"2/4 = 1.27 cm 
Variable G1 = (pi()*D2"2/(11 *O1)*(1+a*(D1/4b)) = 0.0428 

Test Information 

Delta Time 
Temp 

Correction 

Trial No sec Rt 
1 1440 0.4556 
2 3600 0.4822 
3 9900 0.4868 
4 14700 0.5010 
5 45600 0.5571 
6 11100 0.5909 
7 18480 0.5517 
8 57600 0.5681 
9 28020 0.5681 
10 57600 0.5411 
11 28800 0.5307 
12 57780 0.5107 
13 29220 0.5010 
14 57000 0.5010 
15 29160 0.5010 
16 57900 0.5307 
17 29340 0.5307 
18 57300 0.5010 
19 28500 0.4962 
20 57000 0.4868 
21 29400 0.4915 
22 57600 0.4868 
23 85800 0.4868 
24 28800 0.4471 
25 57960 0.4777 
26 86640 0.4306 
27 85800 0.4471 
28 86400 0.4556 

Average K20 (steady state)= 

Average K20 (steady state)= 

TEG Height of Water kT K 20 

fin-in it Hi , cm 
0.00 151 .3 
0.60 148.6 
0.40 147.0 
-0.40 145.7 
-11.00 151 .5 
0.70 149.5 
0.50 148.8 
-0.60 147.7 
0.60 147.1 
-0.20 145.9 
0.90 144.8 
-0.50 143.2 
0.50 141 .7 
-0.30 141.2 
0.10 139.9 
0.30 139.2 
0.30 137.6 
0.20 136.6 
-0.20 135.9 
0.20 154.2 
-0.30 152.5 
0.50 152.1 
0.80 150.2 
-1.00 148.0 
0.10 147.6 
0.40 146.4 
-0.20 144.7 
0.20 143.3 

2.58E-09 cm/sec 

2.63E-09 cm/sec 

Hf, cm cm/sec cm/sec 
148.6 · 5.4E-07 2.4E-07 
147.0 1.3E-07 6.2E-08 
145.7 3.8E-08 1.9E-08 
145.3 8.0E-09 4.0E-09 
149.5 1.2E-08 7.0E-09 
148.8 1.8E-08 1.1E-08 
147.7 · 1.7E-08 9.5E-09 
147.1 3.0E-09 1.7E-09 
145.9 1.3E-08 7.1E-09 
144.8 5.6E-09 3.0E-09 
143.2 1.7E-08 8.8E-09 
141 .7 7.8E-09 4.0E-09 
141 .2 5.2E-09 2.6E-09 
139.9 6.9E-09 3.5E-09 
139.2 7.4E-09 3.7E-09 
137.6 8.5E-09 4.5E-09 
136.6 1.1 E-08 5.6E-09 
135.9 3.8E-09 1.9E-09 
134.9 1.1E-08 5.5E-09 
152.5 8.3E-09 4.1 E-09 
152.1 3.8E-09 1.9E-09 
150.2 9.3E-09 4.5E-09 
148.0 7.4E-09 3.6E-09 
147.6 4.0E-09 1.8E-09 
146.4 6.0E-09 2.9E-09 
144.7 5.8E-09 2.5E-09 
143.3 4.9E-09 2.2E-09 
141 .5 6.3E-09 2.9E-09 

Log Calculation 

Straight Average (Check) 
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Boutwell No.: SW-North 
Location: Floor of Cell 9 

k x dt TWA 

cm last 2 rates 

9.756E-08 
6.208E-08 8.80E-15 
5.143E-08 2.34E-15 
1.638E-08 7.66E-16 
8.805E-08 4.81E-16 
3.298E-08 5.93E-16 
4.869E-08 7.67E-16 
2.750E-08 2.78E-16 
5.535E-08 2.69E-16 
4.870E-08 3.38E-16 
7.013E-08 3.82E-16 
6.395E-08 4.30E-16 
2.106E-08 2.71E-16 
5.511 E-08 2.45E-16 
2.989E-08 2.74E-16 
7.297E-08 3.28E-16 
4.604E-08 3.79E-16 
3.061E-08 2.46E-16 
4.358E-08 2.40E-16 
6.419E-08 3.50E-16 
1.535E-08 2.56E-16 
7.278E-08 2.81E-16 
8.543E-08 3.06E-16 
1.439E-08 2.42E-16 
4.637E-08 1.95E-16 
5.982E-08 2.04E-16 
5.169E-08 1.80E-16 
6.849E-08 1.94E-16 

ENVIROTECH 
L t , G t·Jt.Ekii't(:1 & .-\ __ rl~•U tf ll J,:; f- 1 ·.: 

2500 N. 11th Street I En id, OK 7370 1 
(580) 234-8780 I Fax (580) 237-4302 

% Volume Total Vol 

Change cmJ cmJ 

3.42 3.4 
2.03 5.4 

73% 1.65 7.1 
67% 0.51 7.6 
37% 2.53 10.1 
23% 0.89 11.0 
29% 1.39 12.4 
64% 0.76 13.2 
3% 1.52 14.7 

26% 1.39 16.1 
13% 2.03 18.1 
13% 1.90 20.0 
37% 0.63 20.6 
10% 1.65 22.3 
12% 0.89 23.2 
20% 2.03 25.2 
15% 1.27 26.5 
35% 0.89 27.4 
2% 1.27 28.6 

46% 2.15 30.8 
27% 0.51 31 .3 
10% 2.41 33.7 
9% 2.79 36.5 

21% 0.51 37.0 
20% 1.52 38.5 
5% 2.15 40.7 
12% 1.77 42.4 
8% 2.28 44.7 

Note: TWA last 24 hrs all less than 20% difference 



S/I ___ E STAGE BOREHOLE ENVIROTECH 
HYDRAULIC CONDUCTIVITY ASTM D-6391 2500 N. 11th Street I Eni d, OK 73701 

(5 80) 234-8780 I Fax (580) 237-4 302 

Project Information 

Contact Name: Charlie Skiba 

Project: ERDF 9&10 

Test Information 

Boutwell No.: BW-North 

1.0E-06 

Project No.: 

Test Location: 

Installation Date: 

Hydraulic Conductivity 1<20 vs. Time 

--- ------ - -- - -----· 

----------·---- - ------ - --- --

S013213A00 

Test Pad 1 

4/28/2010 

-+- K20 

• • • • • • Regulatory K 

- ;,- Trendl ine 

1.0E-10 -1------------~-----------+-----------~ 
1.00 10.00 

Trend Line Slope= 1.000 
Average K20 (steady state)= 2.58E-09 

100.00 

Time (hr) 

Stable 
cm/sec 
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SINGLE STAGE BOREHOLE 
HYDRAULIC CONDUCTIVITY ASTM D-6391 

ENVIROTECH 
t: ,,it·; 1 t·-1 rt: ~1 1 rJ : 1~ 11 '· I :11_r Lr i1 JG 1 + , 

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

Project Information 

Contact Name: Charlie Skiba 
Project: ERDF 9& 10 

Test Information 

Boutwell No.: BW-East 
Location: Floor of Cell 9 
Installation Date: 4/28/2010 
Units : Metric 

Inward Seepage when setting? No ---
Permeable Base(O=infinate depth ) _Y_es __ 

Test Data 

Project No. : S013213AOO 
Test Location: Test Pad 1 

Casing Length, (Z1 ): 18.00 
Depth to Bound~. (81 ): 18.00 
Toe of casing ,(Ra): 2.00 
Buret Inner Diameter (02): 0.50 

Casing Inner Dia. (01 ): 4.00 
Variable a: -1 

Dates End Date/Time Buret (R) TEG TEMPERATURE 

Start End Initial j 

Date/Time Date/Time cm I 
4/8/10 10:47 4/8/10 11 :30 51.50 I 
4/8/10 11 :30 4/8/10 12:30 36.90 

4/8/10 12:30 4/8/10 15:15 36 .60 I 
4/8/1.0 15:15 4/8/10 19:20 36.30 

4/8/10 19:20 4/9/10 8:00 55.70 

4/9/10 8:00 4/9/10 11 :05 53.30 
4/9/10 11 :05 4/9/10 16:13 52 .20 

4/9/10 16:13 4/10/10 8:13 61.10 

4/10/10 8:13 4/10/10 16:00 50.20 

4/10/10 16:00 4/11/10 8:00 48.90 
4/11/10 8:00 4/11 /10 16:00 I 47 .60 I 

4/11/10 16:00 4/12/10 8:03 46.10 

4/12/10 8:03 4/12/10 16:10 45.oo I 
4/12/10 16;10 4/13/10 8:00 43.80 
4/13/10 8:00 4/13/10 16:06 42.60 

4/13/10 16:06 4/14/10 8:11 42.00 
4/14/10 8: 11 4/14/10 16:20 40.30 

4/14/10 16:20 4/15/10 8:15 39.70 
4/15/10 8:15 4/15/10 16:10 39.00 

4/15/10 16:10 4/16/10 8:00 50.00 

4/16/10 8:00 4/17/10 8:10 48.00 j 
4/17/10 8:10 4/18/10 8:00 46.30 
4/18/10 8:00 4/19/10 8:06 44.70 

4/19/10 8:06 4/20/10 8:10 43.40 
4/20/10 8: 10 4/21/10 8:00 42.30 

4/21/10 8:00 4/22/10 8:00 41.20 

Final Initial I 
cm cm I 

36.90 44.3 

36.60 44.3 

36.30 43.7 

35.80 43.3 
53.30 43.7 

52.20 54.7 
51 .10 54.0 

50.20 . 53.5 
48.90 54.1 

47.60 53.5 
46.10 53.7 

45.00 52.8 
43.80 53.3 

42.60 52.8 
42.00 53.1 

40.30 53.0 
39.70 52.7 

39.00 52.4 
38.50 52.2 

48.00 52.4 
46.30 52.2 

44.70 52.0 
43.40 51 .2 

42.30 52.1 
41.20 51.7 

40.10 51.9 
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Final Initial Final 

cm C C 

44.3 61 .0 55.0 

43.7 55.0 55.0 

43.3 55.0 54.0 

43.7 :54.0 52.0 

54.7 52.0 43 .0 

54.0 43.0 46,{) 
53.5 46.0 50.0 

54.1 50.0 43.0 

53.5 43.0 50.0 

53.7 50.0 48.0 

52.8 48.0 52.0 

53.3 52.0 52.0 
52.8 52.0 54.0 

53.1 54.0 52.0 
53.0 52.0 54.0 

52.7 54.0 46.0 
52.4 46.0 54.0 

52.'2 54.0 52.0 
52.4 52.0 55.0 

52.2 55.0 54.0 
52.0 54.0 55.0 

51.2 54.0 54.0 
52.1 55.0 57.0 

51.7 59.0 63.0 
51 .9 54.0 61 .0 

51.7 59.0 55.0 

in 45.72 cm 
in 45.72 cm 
in 5.08 cm 
in 1.27 cm 

in 10.16 cm 

Ambient Temp Tested 

Initial Final By 

C C 

51 .0 53.0 JV 

51.0 52.0 TW 

52.0 53.0 TW 

53.0 49.0 TW 
49.0 40 .0 TW 

40,0 50.0 TW 
50.0 56.0 JV 

56.0 41.0 LH 

41.0 60.0 LH 

60.0 50.0 JV 

50.0 66.0 JV 

66.0 52.0 JV 
52.0 63.0 LH 

63.0 50.0 LH 

50.0 65.0 LH 

65.0 50.0 LH 
50.0 68.0 LH 

68.0 46.0 TW 
46.0 71.0 TW 

, 71.0 56.0 TW 
56.0 58.0 TW 

75.0 56.0 TW 
58.0 58.0 LH 

74.5 64.0 JV 
56.0 53.0 TW 

1

74.0 52.0 JV 



S/1\ _,_E STAGE BOREHOLE 
HYDRAULIC CONDUCTIVITY ASTM D-6391 

Test Information 
Burret Area (A) , pi ()*D2/\2/4 = 1.27 cm 
Variable G1 = (pi() *D21\2/(11 *D1 )*(1 +a*(D1 /4b)) = 0.0428 

Test Information 

Delta Time 
Temp 

Correction 

Trial No sec R1 
1 2580 0.4556 
2 3600 0.4822 
3 9900 0.4868 
4 14700 0.5010 
5 45600 0.5571 
6 11100 0.5909 
7 18480 0.5517 
8 57600 0.5681 
9 28020 0.5681 
10 57600 0.5411 
11 28800 0.5307 
12 57780 0.5107 
13 29220 0.5010 
14 57000 0.5010 
15 29160 0.5010 
16 57900 0.5307 
17 29340 0.5307 
18 57300 0.5010 
19 28500 0.4962 
20 57000 0.4868 
21 87000 0.4868 
22 85800 0.4915 
23 86760 0.4732 
24 86640 0.4306 
25 85800 0.4599 
26 86400 0.4643 

Average K20 (steady state)= 

Average K20 (steady state)= 

TEG Height of Water kr K20 

fin-in it Hi, cm 

0.00 148.0 
0.60 133.4 
0.40 133.1 
-0.40 132.8 

-11.00 152.2 
0.70 149.8 
0.50 148.7 
-0.60 147.6 
0.60 146.7 
-0.20 145.4 
0.90 144.1 
-0.50 142.6 
0.50 141 .5 
-0.30 140.3 
0.10 139.1 
0.30 138.5 
0.30 136.8 
0.20 136.2 
-0.20 135.5 
0.20 146.5 
0.20 144.5 
0.80 142.8 
-0.90 141 .2 
0.40 139.9 
-0.20 138.8 
0.20 137.7 

1. 94E-09 cm/sec 

1.88E-09 cm/sec 

Hf, cm cm/sec cm/sec 

133.4 1.7E-06 7.9E-07 
133.1 . 2.7E-08 1.3E-08 
132.8 9.8E-09 4.8E-09 
132.3 1.1 E-08 5.5E-09 
149.8 1.5E-08 8.3E-09 
148.7 2.8E-08 1.7E-08 
147.6 1.7E-08 9.5E-09 
146.7 4.5E-09 2.6E-09 
145.4 1.4E-08 7.7E-09 
144.1 6.7E-09 3.6E-09 
142.6 1.6E-08 8.3E-09 
141.5 5.7E-09 2.9E-09 
140.3 1.2E-08 6.3E-09 
139.1 6.5E-09 3.2E-09 
138.5 6.3E-09 3. 2E-09 
136.8 9.1 E-09 4.8E-09 
136.2 6.4E-09 3.4E-09 
135.5 3.9E-09 1.9E-09 
135.0 5.6E-09 2.8E-09 
144.5 1.0E-08 5.0E-09 
142.8 5.8E-09 2.8E-09 
141 .2 5.6E-09 2.8E-09 
139.9 4.6E-09 2.2E-09 
138.8 3.9E-09 1.7E-09 
137.7 4.0E-09 1.8E-09 
136.6 4.0E-09 1.8E-09 

Log Calculation 

Straight Average (Check) 
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Boutwell No.: BW-East 
Location : Floor of Cell 9 

k x dt TWA 

cm last 2 rates 

0.000 
0.000 2.59E-14 
0.000 5.34E-16 
0.000 4.01E-16 
0.000 5.89E-16 
0.000 7.70E-1 6 
0.000 9.44E-16 
0.000 3.29E-16 
0.000 3.29E-16 
0.000 3.83E-16 
0.000 3.98E-16 
0.000 3.63E-16 
0.000 3.12E-16 
0.000 3.28E-16 
0.000 2.48E-1 6 
0.000 3.31E-16 
0.000 3.37E-1 6 
0.000 1.87E-16 
0.000 1.70E-16 
0.000 3.29E-16 
0.000 2.86E-16 
0.000 2.16E-16 
0.000 1.90E-16 
0.000 1.48E-16 
0.000 1.35E-16 
0.000 1.42E-16 

ENVIROTECH 
2500 N. 11th Street I En id, OK 73 701 
(580) 23 4-8780 I Fax (580) 237-4302 

% Volume Total Vol 

Change cm 3 cm 3 

18.49 18.5 
0.38 18.9 

98% 0.38 19.3 
25% 0.63 19.9 
47% 3.04 22.9 
31 % 1.39 24.3 
23% 1.39 25.7 
65% 1.14 26.9 
0% 1.65 28.5 
16% 1.65 30 .1 
4% 1.90 32.0 
9% 1.39 33.4 
14% 1.52 35 .0 
5% 1.52 36.5 

24% 0.76 37.2 
33% 2.15 39.4 
. 2% 0.76 40.2 
44% 0.89 41 .0 
9% 0.63 41.7 
94% 2.53 44.2 
13% 2.15 46.4 
24% 2.03 48.4 
12% 1.65 50.0 
22% 1.39 51.4 
9% 1.39 52.8 
5% 1.39 54 .2 

Note: TWA last 24 hrs all less than 20% difference 



S/fi. .E STAGE BOREHOLE 
HYDRAULIC CONDUCTIVITY ASTM D-6391 

Project Information 

Contact Name: 

Project: 

Test Information 

Boutwell No.: 

Charlie Skiba 

ERDF 9&10 

SW-East 

Project No.: 

Test Location: 

Installation Date: 

Hydraulic Conductivity K20 vs. Time 

------ - ·- ·-

ENVI R O TECH 
2500 N. 11 th Street I Enid, OK 73701 
(5 80) 23 4-8780 I Fax (5 80) 237-4302 

S013213A00 

Test Pad 1 

4/28/2010 

• .. • • • Regulatory K 

- iii- Trendline 

l .0E-10 -'--- ---------~ -------- ---4--------------l 

1.00 10.00 

Trend Line Slope= 0.998 
Average K20 (steady state)= 1.94E-09 

100.00 

Time (hr) 

Stable 
cm/sec 
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SINGLE STAGE BOREHOLE 
HYDRAULIC CONDUCTIVITY ASTM D-6391 

ENVIROTECH 
-- 'l'J,;11,,r:f,'lf· j (~ & ·:n-1 .;u,. r1 1 IC I N,· 

2500 N. 11th Street I Enid, O K 73701 
(580) 234-8780 I Fax (580) 237-4302 

Project Information 

Contact Name: Charl ie Skiba 
Project: ERDF 9&10 

Test Information 

Boutwell No.: SW-South 
Location : Floor of Cell 9 
Insta llation Date: 4/28/2010 
Units : Metric 

Inward Seepage when setting? _N_o __ 
Permeable Base(O=infinate depth) _Y_es __ 

Test Data 

Project No.: S013213AOO 
Test Location: Test Pad 1 

Casing Length,(Z1 ): 18.00 
Depth to Bound~, (81 ): 18.00 
Top of casing ,(Ra ): 2.00 
Buret Inner Diameter (02): 0.50 

Casing Inner Dia. (01 ): 4.00 
Variable a: -1 

Oates End Date/Time Buret (R) TEG TEMPERATURE 

Start End Initial I 
Date/Time Date/Time cm I 

4/8/10 10:16 I 4/8/10 10:46 53.10 

4/8/10 10:46 418/fO 11 :.30 50.10 

4/8/10 11 :30 4/8/10 12:30 48.80 

4/8/ 10 12:30 4/8/10 15:15 47.50 

4/8/10 15:15 4/8/10 19:20 45.10 I 
4/8/10 19:50 4/9/10 8:00 54.00 

4/9/10 8:00 4/9/10 11 :05 50.80 I 
4/9/10 11 :05 419/10 16: 13 49.40 

4/9/10 16:13 4/10/10 8:13 48.00 

4/10/10 8: 13 4/10/10 16:00 46.10 

4/10/10 16:00 4/11/10 8:00 44.00 

4/11/10 8:00 4/1111016:00 42.10 

4/11/10 16:00 4/12/10 8:03 39.80 

4/12/10 8:03 4/12/10 16:10 38.10 

4/12/10 16:10 4/13/10 8:00 36.30 j 

4/13/10 8:00 4/13/10 16:06 34.so I 
4/13/10 16:06 4/14/10 8:11 33.40 I 
4/14/108:11 4/14/10 16:20 31.20 

4/14/10 16:20 4/15/10 8:15 29.90 I 
4/15/10 8:15 4/15/10 16:10 28.80 i 
4/15/10 16:10 4/16/10 8:00 55.80 I 
4/16/10 8:00 4/17/10 8:10 53.00 

4/17/10 8:10 4/17/10 16:00 50.40 ! 
4/17/10 16:00 4/18/10 8:00 49.ao I 
4/18/10 8:00 4/19/10 8:06 47.60 I 
4/19/10 8:06 4/20/10 8:10 45.50 

4/20/10 8:10 4/21/10 8:00 43.20 

4/21/10 8:00 4/22/10 8:00 41 .50 

Final Initial / 

cm cm I 
50.10 44.3 

48.80 44.3 

47.50 44.3 

45.70 43.7 

44.70 43.3 

50.80 43.7 

49.40 54.7 
48.00 . 54.0 

46.10 53.5 

44.00 54.1 

42.10 53.5 

39.80 53.7 

38.10 52.8 

36.30 53.3 

34.50 52.8 

33.40 53.1 

31.20 53.0 

29.90 52.7 

28.80 52.4 

27.40 52.2 

53.00 52.4 

50.40 52.2 

49.80 52.0 

47.60 52.4 
45.50 51 .2 

43.20 52.1 

41 .50 51.7 

39.80 51.9 
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Final Initia l Final 

cm C C 

44.3 61.0 61.0 

44,3 55.0 55.0 

43.7 55.0 55.0 

43,3 54,0 54.0 

43.7 52.0 52.0 

54.7 4'3.0 43,0 

54.0 46.0 46.0 

53.5 50.0 50.0 

54.1 43.0 43.0 

53.5 50.0 50.0 

53.7 48.0 48.0 

52.8 52 .. 0 52.0 

53.3 52.0 52.0 

52.8 54.0 54.0 

53.1 52.0 52.0 

53.0 54.0 54.0 

52.7 46.0 46.0 

52.4 54.0 54.0 

52.2 52.0 52.0 

52.4 55,0 55.0 

52.2 54.0 54.0 

52.0 54.0 55.0 

52.4 55.0 59.0 

51.2 59.0 54.0 

52.1 54.0 57.0 

51 .7 59.0 63.0 

51 .9 57.0 61 .0 

51.7 61.0 55.0 

in 45.72 cm 
in 45.72 cm 
in 5.08 cm 
in 1.27 cm 

in 10.16 cm 

Ambient Temp Tested 

Initial Final By 

C C 

51 .0 52.0 JV 
51 .0 51.0 JV 
52.0 52.0 TW 

53.0 53,0 TW 
49.0 49.0 TW 
40.0 40.0 TW 
50.0 50.0 TW 
56.0 56.0 . JV 
41 .0 41 .0 LH 
60.0 60.0 LH 
50.0 50.0 JV 
66.0 66.0 JV 
52.0 52.0 JV 
63.0 63.0 LH 
50.0 50.0 LH 
65.0 65.0 LH 
50.0 50.0 LH 
68.0 68,0 LH 
46.0 46.0 TW 
71.0 71.0 TW 
56.0 56.0 TW 
75.0 58.0 TW 
58.0 74.5 TW 
74.5 56.0 TW 
56.0 58.0 LH 
74.0 64.0 JV 
58.0 53.0 TW 
81.0 52.0 JV 



S/1\._._E STAGE BOREHOLE 
HYDRAULIC CONDUCTIVITY ASTM 0-6391 

Test Information 
Burret Area (A), pi()*D2"2/4 = 1.27 cm 
Variable G1 = (pi()*D2"2/(11 *D1 )*(1 +a*(D1 /4b)) = 0.0428 

Test Information 

Delta Time 
Temp 

Correction 

Trial No sec R, 
1 1800 0.4306 
2 2640 0.4822 
3 3600 0.4822 
4 9900 0.4915 
5 14700 0.5107 
6 43800 0.6088 
7 11100 0.5737 
8 18480 0.5307 
9 57600 0.6088 
10 28020 0.5307 
11 57600 0.5517 
12 28800 0.5107 
13 57780 0.5107 
14 29220 0.4915 
15 57000 0.5107 
16 29160 0.4915 
17 57900 0.5737 
18 29340 0.4915 
19 57300 0.5107 
20 28500 0.4822 
21 57000 0.4915 
22 87000 0.4868 
23 28200 0.4643 
24 57600 0.4687 
25 86760 0.4777 
26 86640 0.4306 
27 85800 0.4471 
28 86400 0.4556 

Average K20 (steady state)= 

Average K20 (steady state) = 

TEG Height of Water kT K20 

fin-in it Hi, cm 

0.00 149.6 
0.00 146.6 
0.60 145.3 
0.40 144.0 
-0.40 142.2 

-11.00 150.5 
0.70 147.3 
0.50 145.9 
-0.60 144.5 
0.60 142.6 
-0.20 140.5 
0.90 138.6 
-0.50 136.3 
0.50 134.6 
-0.30 132.8 
0.10 131 .0 
0.30 129.9 
0.30 127.7 
0.20 126.4 
-0.20 125.3 
0.20 152.3 
0.20 149.5 
-0.40 146.9 
1.20 146.3 
-0.90 144.1 
0.40 142.0 
-0.20 139.7 
0.20 138.0 

3.33E-09 cm/sec 

3.44E-09 cm/sec 

Hf, cm cm/sec cm/sec 

146.6 4.8E-07 2.1 E-07 
145.3 1.4E-07 7.0E-08 
144.0 - 1.1 E-07 5.2E-08 
142.2 5.4E-08 2.7E-08 
141.2 2.1 E-08 1.0E-08 
147.3 2.1E-08 1.3E-08 
145.9 3.7E-08 2.1 E-08 
144.5 2.2E-08 1.2E-08 
142.6 9.8E-09 6.0E-09 
140.5 2.3E-08 1.2E-08 
138.6 1.0E-08 5.6E-09 
136.3 2.5E-08 1.3E-08 
134.6 9.3E-09 4.7E-09 
132.8 2.0E-08 9.7E-09 
131 .0 1.0E-08 5.2E-09 
129.9 1.2E-08 6.1E-09 
127.7 1.3E-08 7.2E-09 
126.4 1.5E-08 7.3E-09 
125.3 6.5E-09 3.3E-09 
123.9 1.7E-08 8.1 E-09 
149.5 1.4E-08 6.9E-09 
146.9 8.6E-09 4.2E-09 
146.3 6.2E-09 2.9E-09 
144.1 1.1 E-08 5.3E-09 
142.0 7.2E-09 3.5E-09 
139.7 8.1E-09 3.5E-09 
138.0 6.1 E-09 2.7E-09 
136.3 6.1 E-09 2.8E-09 

Log Calculation 

Straight Average (Check) 
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ENVIROTECH 
L:r--1G1r-1L[r: f-JC- ~. _ ··_1 .JS . ...i i. .i •f~ 1 • .,• lr I C. 

2500 N . 11th Street I En id, O K 73701 
(580) 23 -t -8780 I Fax (580) 237-4302 

Boutwell No.: BW-South 
Location: Floor of Cell 9 

k x dt TWA % Volume Total Vol 

cm last 2 rates Change cm" cm3 

1.037E-07 3.80 3.8 
5.108E-08 9.69E-15 1.65 5.4 
5.154E-08 4.57E-15 53% 1.65 7.1 
7.353E-08 2.57E-15 44% 2.28 9.4 
4.286E-08 1.31E-15 49% 1.27 10.6 
1.556E-07 9.42E-16 28% 4 .05 14.7 
6.516E-08 1.12E-15 19% 1.77 16.5 
6.086E-08 1.18E-15 6% 1.77 18.2 
9.583E-08 5.72E-16 52% 2.41 20.6 
9.364E-08 6.15E-16 7% 2.66 23.3 
8.934E-08 5.94E-16 3% 2.41 25.7 
1.016E-07 6.14E-16 3% 2.91 28.6 
7.623E-08 5.71E-16 7% 2.15 30.8 
7.870E-08 4.95E-16 13% 2.28 33.1 
8.288E-08 5.21E-16 5% 2.28 35.3 
4.929E-08 4.26E-16 18% 1.39 36.7 
1.165E-07 5.29E-16 24% 2.79 39.5 
5.981E-08 5.62E-16 6% 1.65 41 .2 
5.308E-08 3.62E-16 36% 1.39 42.6 
6.444E-08 3.80E-16 5% 1.77 44.3 
1.085E-07 5.62E-16 48% 3.55 47.9 
1.016E-07 4.05E-16 28% 3.29 51 .2 
2.260E-08 2.99E-16 26% 0.76 51.9 
8.446E-08 3.47E-16 16% 2.79 54.7 
8.340E-08 3.23E-16 7% 2.66 57.4 
8.363E-08 2.68E-16 17% 2.91 60.3 
6.510E-08 2.40E-16 10% 2.15 62.5 
6.716E-08 2.13E-16 11% 2.15 64.6 

Note: TWA last 24 hrs all less than 20% difference 



S//1 ___ E STAGE BOREHOLE 
HYDRAULIC CONDUCTIVITY ASTM D-6391 

Project Information 

Contact Name: Charlie Skiba Project No.: 

Project: ERDF 9&10 Test Location: 

Test Information 

Boutwell No.: BW-South Installation Date: 

Hydraulic Conductivity 1<20 vs. Time 

V) ....__ 

6 1.0E-07 

____ , ____ ---· ----- -----

ENVIROTECH 
f:1-~Cif'l:Fl~lf-. j1J ,j. -,_Jf1 l_!~l li-h .... ;r,,_: 

25 00 N. 11th Street I Enid, OK 7370 1 
(580) 234-8780 I Fax (580) 237-4302 

S013213A00 

Test Pad 1 

4/28/2010 

_.,_ K20 

• • • • • • Regulatory K 

-· Trend line 

l.0E-10 -i------------1--------------+--------------, 

1.00 10.00 

Trend Line Slope = 0.997 
Average K20 (steady state)= 3.33E-09 

100.00 

Time (hr) 

Stable 
cm/sec 
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1000.00 



SINGLE STAGE BOREHOLE 
HYDRAULIC CONDUCTIVITY ASTM D-6391 

Project Jnfonnation 

ENVIROTECH 
''ric·; 11•IH:~1 1~1 r, ::;. ,.~nr- 1.,;1 11 r1 ; ;, , 1,·, ,. 

2500 N. 1 ltn Street I Enid, O K 73701 
(580) 234-8780 I Fax (580) 237-4302 

Contact Name: Charlie Skiba Project No. : S013213AOO 
Project: ERDF 9& 10 

Test Information 

Boutwell No.: BW-West 
Location: Floor of Cell 9 
Installation Date: 4/28/2010 
Units: Metric 

Inward Seepage when setting? No ---
Permeable Base(O=infinate depth ) Yes ---

Test Data 

Dates End Date/Time Buret (R) 

Start End Initial Final 

Date/Time Date/Time cm I cm 

4/8/10 10:59 4/8/10 11 :30 51.00 I 47.20 I 

4/8/10 11 :30 4/-8/10 12:30 47.20 45.40 

4/8/10 12:30 4/8/10 15:15 45.40 I 44.00 

4/8/10 15:15 4/8/ iO 19:20 44.00 43.20 

4/8/10 19:20 4/9/10 8:00 55.20 I 52.30 

4/9/10 8:00 4/9/1011:05 52.30 51.20 

4/9/10 11 :05 4/9/10 16:13 51.20 I 50.00 

4/9/10 16: 13 4/10/10-8:13 
I 

50.00 -1 48.30 

4/10/10 8:13 4/10/10 16:00 48.30 I 46.90 

4/10/10 16:00 4/11/10 8:00 46.90 I 45.70 

4/11 /10 8:00 4/11/10 16:00 45.70 I 43.80 

4/11/1016:00 4/12/10 8:03 43.80 l 42. 10 
4/12/10 8:03 4/12/10 16:10 42 _70 I 41.40 

4/12110 16:10 4/13/10 8:00 41.40 40.20 

4/13/10 8:00 4/13/10 16:06 40.20 I 39.40 

4/13/10 16:06 4/14/10 8:11 39.40 37.80 

4/14/10 8:11 4/14/10 16:20 37.80 36.70 

4/14/10 16:20 4/15/10 8:15 36.70 36.30 

4/15/10 8:15 4/15/10 16:10 36.30 I 35.20 

4/15/10 16:10 4/16/10 8:00 46.00 44.90 

4/16/10 8:00 4/16/10 16:10 44.90 44.50 

4/16/10 16:10 4/17/10 8:10 44.50 43.10 

4/17/10 8:10 4/18/10 8:00 43.10 41.30 

4/18/10 8:00 4/19/10 8:06 41.30 40.10 

4/19/10 8:06 4/20/10 8: 10 40.10 39.00 

4/20/10 8:10 4/21/10 8:00 39.00 38.10 

4/21/10 8:00 4/22/10 8:00 38.10 37.10 

Test Location : Test Pad 1 

Casing Length ,(Z1 ): 18.00 
Depth to Bound!}'., (B1 ): 18.00 
Top of casing ,{Ra): 2.00 
Buret Inner Diameter {02 ): 0.50 

Casing Inner Dia. {01 ): 4.00 
Variable a: -1 

TEG TEMPERATURE 

Initial Final Initial Final 

cm cm C C 

44.3 44.3 61 .0 55.0 

44.3 43.7 -55.0 55.0 
43.7 43.3 55.0 54.0 

43.3 43.7 54.'0 62.0 
43.7 54.7 52.0 43.0 

54.7 54.0 43.0 46.0 

54.0 53.5 46.0 50.0 
0 

53.5 54.1 :50.0 43.0 
54.1 53.5 43.0 50.0 

53.5 53.7 50.0 48.G 
53.7 52.8 48.0 52.0 

52.8 53.3 :52.'Cl :52.0 
53.3 52.8 52.0 54.0 

52.8 53.1 54.0 52.0 
53.1 53 .0 52.0 54.0 

53.0 52.7 54.0 46.0 
52.7 52.4 46.0 54.0 

52.4 52.2 54.0 52.0 
52.2 52.4 52.0 55.0 

52.4 52.2 55.0 54.0 
52.2 52.5 54.0 54.0 

52.5 52.0 54.0 55.0 

52.0 51 .2 55.0 54.0 

51 .2 52.1 59.0 57.0 

52.1 51.7 54.0 63.0 

51.7 51.9 59.0 61.0 

51.9 51.7 57.0 55.0 
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in 45.72 cm 
in 45.72 cm 
in 5.08 cm 
in 1.27 cm 

in 10.16 cm 

Ambient Temp Tested 

Initial Final By 

C C 

51 .0 53.0 JV 

51.0 52.0 TW 

52.0 53.0 TW 
53.0 49.0 TW 

49.0 40.0 TW 

40.0 50.0 TW 
50.0 56.0 JV 

56.0 41 .0 LH 

41.0 60.0 LH 

60.0 50.0 JV 

50.0 66.0 JV 

, 66.0 52.0 JV 

52.0 63.0 LH 

,63.0 50.0 LH 
50.0 65.0 LH 

65.0 50.0 LH 
50.0 68.0 LH 

68.0 46.0 TW 

46.0 71 .0 TW 

71.0 56.0 TW 
56.0 75.0 TW 
75.0 58.0 TW 
58.0 56.0 TW 

74.5 58.0 LH 
56.0 64.0 JV 

174_0 53.0 TW 
58.0 52.0 JV 



S11.---E STAGE BOREHOLE 
HYDRAULIC CONDUCTIVITY ASTM D-6391 

Test Information 
Burret Area (A), pi()*D2"2/4 = 1.27 cm 
Variable G1 = (pi()*D2"2/(11*O1)*(1+a*(D1/4b)) = 0.0428 

Test Information 

Delta Time 
Temp 

TEG Height of Water kl 
Correction 

Trial No sec Rt fin-in it Hi, cm Hf, cm cm/sec 
1 1860 0.4556 0.00 147.5 143.7 6.0E-07 
2 3600 0.4822 0.60 143.7 141.9 1.5E-07 
3 9900 0.4868 0.40 141 .9 140.5 4.3E-08 
4 14700 0.5010 -0.40 140.5 139.7 , 1.7E-08 
5 45600 0.5571 -11 .00 151.7 148.8 1.8E-08 
6 11100 0.5909 0.70 148.8 147.7 2.9E-08 
7 18480 0.5517 0.50 147.7 146.5 1.9E-08 
8 57600 0.5681 -0.60 146.5 144.8 8.7E-09 
9 28020 0.5681 0.60 144.8 143.4 1.5E-08 
10 57600 0.5411 -0 .20 143.4 142.2 6.2E-09 
11 28800 0.5307 0.90 142.2 140.3 2.0E-08 
12 57780 0.5107 -0.50 140.3 139.2 5.8E-09 
13 29220 0.5010 0.50 139.2 137.9 1.4E-08 
14 57000 0.5010 -0.30 137.9 136.7 6.6E-09 
15 29160 0.5010 0.10 136.7 135.9 8.6E-09 
16 57900 0.5307 0.30 135.9 134.3 8.8E-09 
17 29340 0.5307 0.30 134.3 133.2 1.2E-08 
18 57300 0.5010 0.20 133.2 132.8 2.2E-09 
19 28500 0.4962 -0 .20 132.8 131 .7 1.2E-08 
20 57000 0.4868 0.20 142.5 141.4 5.8E-09 
21 29400 0.4915 -0.30 141.4 141 .0 4 .1E-09 
22 57600 0.4868 0.50 141.0 139.6 7.4E-09 
23 85800 0.4868 0.80 139.6 137.8 6.5E-09 
24 86760 0.4556 -0.90 137.8 136.6 4.3E-09 
25 86640 0.4513 0.40 136.6 135.5 4 .0E-09 
26 85800 0.4388 -0.20 135.5 134.6 3.3E-09 
27 86400 0.4732 0.20 134.6 133.6 3.7E-09 

Boutwell No.: BW-West 
Location : Floor of Cell 9 

K20 k x dt TWA 

cm/sec cm last 2 rates 

2.7E-07 1.414E-07 
7.2E-08 7.229E-08 1.09E-14 
2.1 E-08 5.741E-08 2.67E-15 
8.3E-09 3.402E-08 1.03E-15 
1.0E-08 1.279E-07 7.46E-16 
1.7E-08 5.215E-08 8.82E-16 
1.0E-08 5.353E-08 9.92E-16 
4.9E-09 7.886E-08 4.83E-16 
8.4E-09 6.564E-08 4.69E-16 
3.4E-09 5.408E-08 3.88E-16 
1.1E-08 8.490E-08 4.47E-16 
3.0E-09 4.780E-08 4.26E-16 
6.9E-09 5.590E-08 3.31E-16 
3.3E-09 5.207E-08 3.48E-16 
4.3E-09 3.497E-08 2.81E-16 
4.6E-09 7.475E-08 3.50E-16 
6.4E-09 5.191 E-08 4.03E-16 
1.1 E-09 1.792E-08 2.24E-16 
6.2E-09 4.908E-08 2.17E-16 
2.8E-09 4.487E-08 3.05E-16 
2.0E-09 1.656E-08 1.97E-16 
3.6E-09 5.777E-08 2.37E-16 
3.2E-09 7.514E-08 2.57E-16 
2.0E-09 4 .739E-08 1.97E-16 
1.8E-09 4.340E-08 1.45E-16 
1.5E-09 3.477E-08 1.26E-16 
1.7E-09 0.000 1.24E-16 

ENVIROTECH 
2500 N. 11th Street I Enid, OK 73 701 
(580) 23 4-8780 I Fax (580) 23 7-430 2 

% Volume Total Vol 

Change cmj cmJ 

4.81 4 .8 
2.28 7.1 

75% 1.77 8.9 
61 % 1.01 9.9 
28% 3.67 13.6 
18% 1.39 14.9 
13% 1.52 16.5 
51% 2.15 18.6 
3% 1.77 20.4 
17% 1.52 21 .9 
15% 2.41 24.3 
5% 1.39 25.7 

22% 1.65 27.4 
5% 1.52 28.9 
19% 1.01 29.9 
25% 2.03 31 .9 
15% 1.39 33 .3 
44% 0.51 33.8 
3% 1.39 35.2 

41% 1.39 36.6 
35% 0.51 37 .1 
20% 1.77 38 .9 
8% 2.28 41 .2 

23% 1.52 42.7 
26% 1.39 44.1 
13% 1.14 45.2 
2% 1.27 46.5 

Average K20 (steady state)= 

Average K20 (steady state)= 

1. 78E-09 cm/sec Log Calculation Note: TWA last 24 hrs all less than 20% difference 

2.03E-09 cm/sec Straight Average (Check) 

Page 12 of 16 
CB Page 12 of 16 



SIi __ _ E STAGE BOREHOLE 
HYDRAULIC CONDUCTIVITY ASTM D-6391 

Project Information 

Contact Name: 

Project: 

Test Information 

Boutwell No.: 

~ 

Charlie Skiba 

ERDF 9&10 

BW-West 

Project No.: 

Test Location: 

Installation Date: 

Hydraulic Conductivity K20 vs. Time 

-------- - - -- -

ENVIROTECH 
2500 N. 11th Street I Enid, OK 73701 
(5 80) 234-8780 I Fax (580) 237-4302 

S013213A00 

Test Pad 1 

4/28/2010 

E ' 
~ l.0E-07 -i-------,.-.~=,..~--_..,~..., __ ~_ .... __ -ri..-~ ...::. ' • • '.c_..., . , • • ·- · ~ - · '.:'c" • • • • '.'._- ·1-----___ .,..._......_ __ __...,~~- ..... - • 

- ·- ~ 

f ~==~~~~~~~~~~~==-~3~~~~~~~~~- --- -
·.;:; 
u 

] l .OE-08 t--~--~-~~~-~~--~-- ~-~~~-~- ~--~-~--~-~--~--t-~---~~-:? .. -".~~~~~~~~~~~r~-,~~~~-7 
u 
u 
::, 

~ l.OE-09 l=====~=========::=':==-=-"'=--c=-:.:::.-=~r=~=:::====~~~~==~:=:t=======-==~ ===~~~~~~c-=j 
"O - ----- ---·- -- -
> :r: 

l.0E-10 -l--- ---------~-----------+-------------1 

1.00 10.00 

Trend Line Slope= 0.998 
Average K20 (steady state)= 1.78E-09 

100.00 

Time (hr) 

Stable 
cm/sec 
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1000.00 

-• - K20 

• • • • • • Regulatory K 

.... iv- Trendline 



SINGLE STAGE BOREHOLE 
HYDRAULIC CONDUCTIVITY ASTM D-6391 

ENVIROTECH 
-- ;.: N ~-; 1/··{Er- Rl r IC'- >!.. r.·:: -~ l' l ~1l llf i'•i t~ I i 11 

2500 N. 11th Street I Enid, O K 73701 
(580) 234-8780 I Fax (580) 237-4302 

Project Information 

Contact Name: Charlie Skiba 
Project: ERDF 9&10 

Test Information 

Boutwell No.: SW-Center 
Location: Floor of Cell 9 
Installation Date: 4/28/2010 
Units : Metric 

Inward Seepage when setting? 
Permeable Base(O=infinate depth) 

Test Data 

Dates End Date/Time 

Start End 

Date/Time I Date/Time 

4/8/10 12:00 4/8/10 12:30 

4/8/10 12:30 4/8/1015:15 

4/8/10 15: 15 4/8/10 19:20 

4/8/10 19;50 4/9/10 8:00 

4/9/10 8:00 4/9/10 11 :05 

4/9/10 11:05 4/9/10 16:13 

4/9/10 16:13 4/10/10 8:13 

4/10/10 8:13 4/10/10 16:00 

4/10/10 16:00 4/ 11 /10 8:00 

4/11/10 8:00 4/11/10 16:00 

4/11/10 16:00 4/12/10 8:03 

4/12/10 8:03 4/12/10 16:10 

4/12/10 16:10 4/13/10 8:00 

4/13/10 8:00 4/13/10 16:06 

4/13/10 16:06 4/14/10 8:11 

4/14/10 8: 11 4/14/10 16:20 

4/14/10 16:20 4/15/10 8:15 

4/15/10 8:15 4/15/10 16:10 

4/15/10 16:10 4/16/10 8:00 

4/16/10 8:00 4/16/10 16:10 

4/16/10 16:10 4/17/10 8:10 

4/17/10 8:10 4/17/10 16:00 
4/17/10 16:00 4/18/10 8:00 · 

4/18/10 8:00 4/19/10 8:06 
4/19/10 8:06 4/20/10 8:10 

4/20/10 8:10 4/21/10 8:00 
4/21/10 8:00 4/22/10 8:00 

Project No.: S013213AOO 
Test Location : Test Pad 1 

Casing Length ,(Z1 ): 18.00 
Depth to Bound~. (B1 ): 18.00 
Top of casing ,(Ra ): 2.00 
Buret Inner Diameter (02 ): 0.50 

No Casing Inner Dia . {01 ): 4.00 
Yes Variable a: -1 

Buret (R) TEG TEMPERATURE 

Initial 
I 

Final Initial Final Initial Final I 
cm I cm cm cm C C 

49.80 30.70 44.3 43.7 61.0 • 55.0 

30.70 27.50 43.7 43.3 55.0 54.0 
27.50 25.60 43.3 43.7 55.0 52.0 

55.30 50.30 43.7 54.7 54.0 43.0 
50.30 49.80 54.7 54.0 52.0 46.0 

49.80 47.30 54.0 53.5 43.0 50.0 

47.30 I 45.60 53.5 54.1 46.0 43.0 

45.60 44.60 54.1 53.5 50.0 50.0 
44.60 j 44.30 53.5 53.7 43.0 48.0 

44.30 43.20 53.7 52.8 50.0 52.0 

43.20 42.70 52.8 53.3 48.0 52.0 

42.70 42.10 53.3 52.8 52.0 54.0 
42.10 I 41 .30 52.8 53.1 52.0 52.0 

41.30 41 .00 53.1 53.0 54.0 54.0 
I 

41 .00 I 39.80 53.0 52.7 52.0 46.0 

39.80 I .39.50 52.7 52.4 54.0 54.0 
I 

39.50 1 39.10 52.4 52.2 46.0 52.0 

39.10 I 38.30 52.2 52.4 54.0 55.0 

54.10 I 52.30 52.4 52.2 52.0 54.0 

52.30 51.70 52.2 52.5 55.0 54.0 

51.70 51 .00 52.5 52.0 54.0 55.0 

51.00 50.60 52.0 52.4 54.0 59.0 
50.60 I 49.70 52.4 51.2 55.0 54.0 

I 

49.70 I 48.70 51.2 52.1 59.0 57.0 
l 

48.70 i 47.80 52.1 51.7 54.0 63.0 

47.80 46.90 51.7 51.9 59.0 61.0 

46.90 I 45.80 51.9 51 .7 57.0 55.0 
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in 45.72 cm 
in 45.72 cm 
in 5.08 cm 
in 1.27 cm 

in 10.16 cm 

Ambient Temp Tested 

Initial Final By 

C C 

51 .0 49.0 TW 
i. 51 .0 53.0 TW 

52.0 49.0 TW 

53.0 40.0 TW 

49.0 50.0 TW 

40.0 56.0 JV 
50.0 41.0 LH 

56.0 60.0 LH 

41.0 50.0 JV 

I 60.0 66.0 JV 

50.0 52.0 JV 

66.0 63.0 LH 
52.0 50.0 LH 
63.0 65.0 LH 
50.0 50.0 LH 
65.0 68.0 LH 
50.0 46.0 TW 

68.0 71.0 TW 
46.0 56.0 TW 
71.0 75.0 TW 
56.0 58.0 TW 
75.0 74.5 TW 
58.0 56.0 TW 

74.5 58.0 LH 
56.0 64.0 JV 

74.0 53.0 TW 
58.0 52.0 JV 



S/f ___ E STAGE BOREHOLE 
HYDRAULIC CONDUCTIVITY ASTM 0-6391 

Test Information 
Burret Area (A), pi()*D2"2/4 = 1.27 cm 
Variable G1 = (pi()*D2"2/(11 *01 )*(1 +a*(D1 /4b)) = 0.0428 

Test Information 

Delta Time 
Temp 

TEG Height of Water kl 
Correction 

Trial No sec R1 fin-in it Hi , cm Hf, cm cm/sec 

1 1800 0.4556 0.60 146.3 127.2 3.3E-06 
2 9900 0.4868 0.40 127.2 124.0 1.1 E-07 
3 14700 0.4962 -0.40 124.0 122.1 4.5E-08 
4 43800 0.5464 -11.00 151 .8 146.8 3.3E-08 
5 11100 0.5411 0.70 146.8 146.3 1.3E-08 
6 18480 0.5681 0.50 146.3 143.8 4.0E-08 
7 57600 0.5909 -0.60 143.8 142.1 8.8E-09 
8 28020 0.5307 0.60 142.1 141.1 . 1.1E-08 
9 57600 0.5794 -0.20 141 .1 140.8 ,1.6E-09 
10 28800 0.5206 0.90 140.8 139.7 1.2E-08 
11 57780 0.5307 -0.50 139.7 139.2 2.?E-09 
12 29220 0.5010 0.50 139.2 138.6 6.3E-09 
13 57000 0.5107 -0.30 138.6 137.8 '4.3E-09 
14 29160 0.4915 0.10 137.8 137.5 3.2E-09 
15 57900 0.5411 0.30 137.5 136.3 6.5E-09 
16 29340 0.4915 0.30 136.3 136.0 3.2E-09 
17 57300 0.5411 0.20 136.0 135.6 2.2E-09 
18 28500 0.4868 -0.20 135.6 134.8 8.9E-09 
19 57000 0.5010 0.20 150.6 148.8 9.0E-09 
20 29400 0.4868 -0.30 148.8 148.2 5.9E-09 
21 57600 0.4868 0.50 148.2 147.5 3.5E-09 
22 28200 0.4687 -0.40 147.5 147.1 4.1E-09 
23 57600 0.4868 1.20 147.1 146.2 4 .6E-09 
24 86760 0.4556 -0.90 146.2 145.2 3.4E-09 
25 86640 0.4513 0.40 145.2 144.3 3.1 E-09 
26 85800 0.4388 -0.20 144.3 143.4 3.1E-09 
27 86400 0.4732 0.20 143.4 142.3 3.8E-09 

K20 

cm/sec 

1.5E-06 
5.4E-08 
2.2E-08 
1.8E-08 
7.1 E-09 
2.3E-08 
5.2E-09 
5.7E-09 
9.2E-10 
6.1 E-09 
1.4E-09 
3.2E-09 
2.2E-09 
1.6E-09 
3.5E-09 
1.6E-09 
1.2E-09 
4 .3E-09 
4.5E-09 
2.9E-09 
1.7E-09 
1.9E-09 
2.2E-09 
1.5E-09 
1.4E-09 
1.4E-09 
1.8E-09 

ENVIROTECH 
-.- :.:,~r 1E[F-t--.:C6 :, .. _1Ll:~C 1(i~ 

Boutwell No.: SW-Center 
Location: Floor of Cell 9 

k x dt TWA 

cm last 2 rates 

7.580E-07 
1.475E-07 2.15E-14 
9.112E-08 2.69E-15 
2.176E-07 1.47E-15 
2.196E-08 1.21E-15 
1.165E-07 1.30E-15 
8.358E-08 7.30E-16 
4.458E-08 4.16E-16 
1.467E-08 1.92E-16 
4.856E-08 2.03E-16 
2.263E-08 2.28E-16 
2.574E-08 1.54E-16 
3.516E-08 1.96E-16 
1.274E-08 1.54E-16 
5.641E-08 2.21 E-16 
1.288E-08 2.21E-16 
1.896E-08 1.02E-16 
3.426E-08 1.72E-16 
7.164E-08 3.44E-16 
2.339E-08 3.06E-16 
2.741E-08 1.62E-16 
1.514E-08 1.38E-16 
3.553E-08 1.64E-16 
3.719E-08 1.40E-16 
3.337E-08 1.13E-16 
3.265E-08 1.06E-16 
4.333E-08 1.23E-16 

2500 N. 11th Street I Enid, OK 73701 
(580) 234-8780 I Fax (580) 23 7-4302 

% Volume Total Vol 

Change cm~ cm 3 

24.20 24.2 
4.05 28.2 

87% 2.41 30 .7 
46% 6.33 37.0 
17% 0.63 37 .6 
7% 3.17 40.8 

44% 2.15 42.9 
43% 1.27 44.2 
54% 0.38 44.6 
6% 1.39 46.0 
12% 0.63 46.6 
32% 0.76 47.4 
27% 1.01 48.4 
21% 0.38 48.8 
43% 1.52 50.3 
0% 0.38 50.7 
54% 0.51 51.2 
69% 1.01 52 .2 
100% 2.28 54.5 
11% 0.76 55.2 
47% 0.89 56 .1 
15% 0.51 56.6 
19% 1.14 57.8 
15% 1.27 59 .0 
19% 1.14 60.2 
6% 1.14 61.3 
15% 1.39 62.7 

Average K20 (steady state)= 

Average K20 (steady state)= 

1.73E-09 cm/sec Log Calculation Note: TWA last 24 hrs all less than 20% difference 

1.71 E-09 cm/sec Straight Average (Check) 
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S/I ___ E STAGE BOREHOLE , ENVIROTECH 
HYDRAULIC CONDUCTIVITY ASTM D-6391 2500 N. 11th Street I En id, OK 73701 

(580) 234-8780 I Fax (580) 237-43 02 

Project Information 

Contact Name: Charlie Skiba Project No.: S013213A00 

Project: 

Test Information 

Boutwell No.: 

U) 

----

1.0E-06 

5 1.0E-07 
>...., 
·;:; 
-.;:; 
u 

ERDF 9&10 

SW-Center 

Test Location : Test Pad 1 

Installation Date: 4/28/2010 

Hydraulic C~nductivity 1<20 vs. Time 
--- ··-- ---- -·---- . --- - -- ------·---- -· -

_g 1.0E-08 -l-- --------- - l--- - ~......,__- ~ -~---=1---=-..,---,-------,-----=-1 
C 
0 u 
u 
::J 
~ 1.0E-09 -1-------------le-----------4-;:..+..--.__-~c..::--,--------1 

cJ 
>-
:r: 

1.0E-10 --1--- ----------+------------+-----------~ 
1.00 10.00 

Trend Line Slope = 0.998 
Average K20 (steady state) = 1.73E-09 

100.00 

Time (hr) 

Stable 
cm/sec 

Page 16 of 16 
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1000.00 

-+- K20 

• "" • Regul ato ry K 

- ,,_ Trend line 



FINAL REPORT 

CONSTRUCTION QUALITY AsSURANCE (CQA) 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ERDF) 

SUPER CELLS 9 & 10 

SUBCONTRACT S013213AOO 
010.032-00-ROB 

APPENDIX D. 

FIELD COMPACTION AND TESTING 

DOCUMENTATION 

ENVIROTECH 2500 North Eleventh Street • PO Box 6029 • Enid, Oklahoma 73702 • (580) 234-8780 • Fax (580) 237-4302 
D 

1E"fl i'°; t!h' l ll lllr·, ~ rOtl :i lllf l flf !t·H 



Field Density Testing Summary 
Summary Log: 

Client: 

T·est No 'Proctor 

SG 9-1 SF-07 

SG 9-2 SF-07 

SG 9-3 SF-07 

SG 9-4 Sf-07 

SG9-05 SF-07 

SG9-06 SF-07 

SG9-07 SF-07 

SG9-08 SF-07 

SG9-09 SF-07 

SG9-10 SF-07 

SG9-11 SF-07 

SG9-12 SF-07 

SG9-13 SF-07 

SG9-14 SF-07 

SG9-15 SF-07 

SG9-16 SF-07 

SG9-17 SF-07 

SG9-18 SF-07 

SG9-19 SF-07 

SG9-20 SF-07 

SG9-21 SF-07 

SG9-22 SF-07 

SG9-23 SF-07 

SG9-24 SF-07 

SG9-25 SF-07 

SG9-26 SF-07 

SG9-27 SF-07 

SG9-28 SF-07 

SG9-29 SF-07 

SG9-30 SF-07 

SG9-31 SF-07 

Trench Subgrade 

WCH 

Lift 
Time 

Num 

Sub 14:00 

Sub 14:05 

Sub 14:10 

Sub 14:1 5 

SG 12:50 

SG 12:55 

SG 13:00 

SG 13:05 

SG 13:10 

SG 13:15 

SG 13:20 

SG 13:25 

SG 13:30 

SG 13:35 

SG 13:40 

SG 13:45 

SG 13:50 

SG 13:55 

SG 14:00 

SG 14:05 

SG 14:10 

SG 14:15 

SG 14:20 

SG 14:25 

SG 14:30 

SG 14:35 

SG 14:40 

Sub 9:15 

Sub 9:1 8 

Sub 9:21 

Sub 9:25 

Report Wet Den. 
Number lbs/cuft 

29 1~ 6.0 

29 11 9.1 

29 124.8 

29 128.6 

58 121 .6 

58 112.5 

58 110.0 

58 117.3 

58 117.4 

58 113.0 

58 115.0 

58 117.2 

58 112.2 

58 116.6 

58 115.1 

" 58 115.6 

58 110.8 

58 112.8 

58 117.2 

58 108.9 

58 11 7.3 

58 116.6 

58 115.8 

58 121 .0 

58 117.9 

58 112.2 

58 111.3 

73 119.3 

73 118.5 

73 120.6 

73 121.3 

D Page 1 of 13 

ENVIROTECH 
- -• " NG I - :-RI N( ; ,j, (: , ;, ~J :-;1 ' lli l • ; i 1 

Moist Content Percent D.ryDen. Pass .I 
{%) Proctor lbs/cuft Fa.ii 

6.6% 92.8% 108.8 Pass 

8.911/o 93.2% 109.4 Pass 

10.6% 96.2% 112.8 Pass 

"1 0.5% 99.2% 11 6.4 Pass 

4.911/o 98.8% 11 5.9 Pass 

3.4% 92.8% 108.8 Pass 

2.8% 91.2% 107.0 Pass 

2.4% 97.7% 114.6 Pass 

3.7% 96.5% 11 3.2 Pass 

2.5% 94.0% 110.2 Pass 

3.8% 94.5% 110.8 Pass 

2.0% 98.0% 114.9 Pass 

2.8% 93.0% 109.1 Pass 

2.5% 97.0% 11 3.8 Pass 

4.9% 93.5% 109.7 Pass 

2.5% 96.1% 11 2.8 Pass 

1.7% 92 .9% 108.9 Pass 

2.4% 93.9% 110.2 Pass 

2.4% 97.6% 114.5 Pass 

2.5% 90.6% 106.2 Pass 

2.9% 97.2% 114.0 Pass 

2.5% 97.0% 113.8 Pass 

1.7% 97.1% 113.9 Pass 

4.0% 99.2% 116.3 Pass 

4.0% 96.6% 113.4 Pass 

2.3% 93.5% 109.7 Pass 

1.8% 93.2% 109.3 Pass 

8.1% 94. 1% 110.4 Pass 

9.2% 92.5% 108.5 Pass 

10.2% 93.3% 109.4 Pass 

10.3% 93.8% 110.0 Pass 



Field Density Testing Summary 
Summary Log: 

Client: 

Test No Proctor 

SG9-32 SF-07 

SG9-33 SF-07 

SG9-34 SF-07 

SG9-35 SF-07 

SG9-36 SF-07 

SG9-37 SF-07 

SG9-38 SF-07 

SG9-39 SF-07 

SG9-40 SF-07 

SG9-41 SF-07 

SG9-42 SF-07 

SG9-43 SF-07 

SG9-44 SF-07 

SG9-45 SF-07 

SG9-46 SF-07 

SG9-47 SF-07 

SG9-48 SF-07 

SG9-49 SF-07 

SG9-50 SF-07 

SG9-51 SF-07 

SG9-52 SF-07 

Trench Subgrade 

WCH 

Lift 
Time 

Num 

Sub 9:30 

Sub 9:37 

Sub 9:41 

Sub 9:45 

Sub 9:48 

Sub 9:52 

Sub 9:55 

Sub 9:57 

Sub 10:03 

Sub 10:07 

Sub 10:12 

Sub 15:15 

Sub 10:1 8 

Sub 10:21 

Sub 10:25 

Sub 10:28 . 
Sub 10:33 

Sub 10:36 

Sub 10:39 

Sub 10:43 

Sub 15:30 

-

Report Wet Den. 
Number lbs/cuft 

73 120.1 

73 11 9.7 

73 119.5 

73 122.5 

73 120.7 

73 119.3 

73 119.6 

73 121.6 

73 120.1 

73 120.4 

73 119.3 

73 122.5 

73 121 .3 

73 118.5 

73 119.0 

73 118.3 

73 117.6 

73 119.4 

73 118.9 

73 118.6 

76 121.5 

D Page 2 of 13 

Moist Content Percent Dry Den. P-ass J 
(%) Proctor lbsfcuft Fail 

8.6% 94.3% 110.6 Pass 

7.5% 94.9% 111 .3 Pass 

6.8% 95 .4% 111 .9 Pass 

9.9% 95.0% 111 .5 Pass 

10.1% 93.5% 109.6 Pass 

11.3% 91.4% 107.2 Pass 

12.2% 90 .9% 106.6 Pass 

9.3% 94.8% 111 .3 Pass 

8.7% 94 .2% 110.5 Pass 

9.9% 93.4% 109.6 Pass 

11 .5% 91.2% 107.0 Pass 

11 .8% 93.4% 109.6 Pass 

12.5% 91.9% 107.8 Pass 

6.5% 94.9% 111.3 Pass 

7.7% 94.2% 110.5 Pass 

5.9% 95.2% 111.7 Pass 

6.1% 94.5% 110.8 Pass 

7.5% 94.7% 111.1 Pass 

8.9% 93.1% 109.2 Pass 

9.9% 92.0% 107.9 Pass 

13.4% 91.3% 107.1 Pass 



Field Density Testing Summary 
Summary Log: 

Client: 

Test No Proctor 

Lysimeter Gravel 

WCH 

Lift 
Num 

Time 
Report 
Number 

Cell 9 Lys imeter Sump (Necessary 90% Compaction) 

CG9-01 DGC-01 1 11 :46 95 

a 

Wet Oen, 
lbs/cuft 

146.1 

-

~ 

.... 

a 

D Page 3 of 13 

ENVIROTECH 
-. ....... -'-l c; 11" - - R1 ;,J G ,l. ,; ,.: ;, ~1., , I il~l · : 

Moist Content Percent Ory Oen. Pass/ 
(%} Proctor lbs/cuft Fail 

7.3% 95.4% 136.2 Pass 

,_ 

a 

'li 

• 
-

~ 



Field Density Testing Summary 
Summary Log: Lysimeter Riser Trench 

Client: WCH 

Note: Unless otherwise noted, all testing was verified to 90% modified Proctor 

Lift Report Wet Den. Moist Content Percent Ory Oen. Pass I 
Test No Proctor 

Num 
Time 

Number lbs/cuft (%) Proctor lbslcuft Fail 

Cell 9 Lysimeter 

LY9-01 SF-06 1 12:55 61 126.2 86% 96.2% 116.2 Pass 

LY9-02 SF-06 2 12:05 64 129.6 9.6% 97.9% 118.2 Pass 

0 
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Field Density Testing Summary 
Summary Log: Leachate Transmission Line 

ENVIROTECH 
_, __ - , , : 1r~ ~rR1 1,J (; <'- <"r) ~l 'i l .•l l lf'IL; I'· 

Client: WCH 

Note: Unless otherwise noted, all testing was verified to 90% modified Proctor 

Test No Proctor 
Lift 

Time 
Test Report Wet Oen. %Moist Percent Ory Den. Pass f 

Num Depth Number lbs/cuft Content Proctor lbsfcuft ·Fail 

Leachate Transmission Line: MH-32 to Crest Pad 9 

LT-09 SF-06 1 9:15 12 60 122.7 9.4% 92.8% 112.2 Pass 

L T-10 SF-06 2 9:45 6 60 121 .0 7.4% 93.3% 112.7 Pass 

L T-11 SF-06 3 10:45 6 60 125.3 "1~ .4% 93.1% 112.5 Pass 

L T-12 SF-06 4 12:00 6 60 1"1 8.5 6.8% 91 .9% 111 .0 Pass 

L T-13 SF-06 5 15:10 6 60 134.c5 13.7% 97.9% 118.3 Pass 

LT-14 SF-06 6 15:50 6 60 122.8 10.8% 91 .7% 110.8 Pass 

Leachate Transmission Line: MH-32 to Crest Pad 9 

L T-15 SF-06 7 7:22 6 61 123.3 10.0% 92.8% 112.1 Pass 

L T-16 SF-06 8 9:00 6 61 124.9 12.6% 91 .8% 110.9 Pass 

L T-17 SF-06 9 9:41 6 61 120.1 9.2% 91 .0% 110.0 Pass 

L T-18 SF-06 10 12:45 6 61 129.5 14.2% 93.9% 113.4 Pass 

0 

' 

' 
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Field Density Testing Summary 
Summary Log : 

Client: 

Leachate Transmission Manholes 

WCH 

ENVIROTECH 

Note: Unless otherwise noted, all testing was verified to 90% modified Proctor 

Test No Proctor 
Lift nme Test Report Wet Oen. %Moist Percent Ory Oen. Pass i 

Num De11th Number lbs/cuft Content Proctor lbs/:cuft Fail 

Manhole #32 

MH32-01 SF-06 Sub 14:20 12 31 130.7 5.3% 102.7% 124.1 Pass 

MH32-02 SF-06 Sub 14:25 12 31 126.0 4.9% 99.4% 120.1 Pass 

Manhole #32 

MH32-03 SF-06 1 9:45 12 36 130.7 11 .3% 97.2% 117.4 Pass 

MH32-04 SF-06 2 10:45 12 36 125.0 7.4% 96.3% 116.4 Pass 

MH32-05 SF-06 3 11 :50 12 36 124.7 8.3% 95.3% 11 5.1 Pass 

MH32-06 SF-06 4 13:00 12 36 128.4 7.9% 98.5% 119.0 Pass 

0 . 
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Field Density Testing Summary 
Summary Log: 

Client: 

Test No Proctor 

South Berm 

S8-01 SF-01 

SB-02 SF-01 

SB-03 SF-03 

SB-04 SF-03 

South Berm 

SB-05 SF-03 

SB-06 SF-03 

S8-07 SF-03 

South Berm 

S8-08 SF-05 

S8-09 SF-05 

SB-10 SF-05 

SB-11 SF-05 

SB-12 SF-05 

SB-1 3 SF-05 

South Berm 

SB-1 4 SF-05 

SB-15 SF-05 

SB-1 6 SF-05 

SB-17 SF-05 

SB-18 SF-05 

SB-19 SF-05 

South Berm 

SB-20 SF-05 

SB-21 SF-05 

SB-22 SF-05 

South Berm 

SB-23 SF-05 

SB-24 SF-05 

SB-25 SF-05 

South Berm 

WCH 

Lift 
Time 

Num 

SG N/A 

SG N/A 

1 N/A 

1 N/A 

2 12:45 

2 12:51 

2 12:57 

3 9:15 

3 9: 18 

3 9:25 

4 16:25 

4 16:29 

4 16:34 

5 7:06 

5 7:09 

5 7:13 

6 14:50 

6 14:55 

6 15:05 

7 12:30 

7 12:35 

7 12:40 

8 13:00 

8 13:05 

8 13:10 

Report Wet Oen. 
Number lbs/cuft 

14 128.4 

14 128.1 

14 117.2 

14 125.3 

15 125.8 

15 124.2 

15 125.0 

16 121.7 

16 11 9.6 

16 125.5 

16 124.0 

16 117.6 

0 • 16 11 6.9 

18 11 4.9 

18 116.3 

18 11 8.4 

18 116.9 

18 124.1 

18 125.0 

19 120.9 

19 113.9 

19 111.7 

20 120.7 

20 121 .3 

20 121 .2 
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ENVIROTECH 
--• - ,1,:"11-. •· - li l NG & CU N '>l, llf··IC- I· ... 

Moist Content Percent Dry Den. Pas·s f 
(%) Proctor lbs/cuft Fail 

4.1% 99.1% 123.3 Pass 

5.7f/o 97.4% 121.2 Pass 

4.0% 90.8% 112.7 Pass 

10.2% 91.6% 113.7 Pass 

11 .9% 90.6% 112.4 Pass 

10.6% 90 .5% 112.3 Pass 

8.8% 92.6% 114.9 Pass 

8.7% 97.4% 112.0 Pass 

7.5% 96.7% 111 .3 Pass 

11 .9% 97.5% 112.2 Pass 

10.7% 97.4% 11 2.0 Pass 

8.0% 94.7% 108.9 Pass 

7.8% 94.3% 108.4 Pass 

9.6% 91.2% 104.8 Pass 

10.0% 91.9% 105.7 Pass 

11.5% 92.3% 106.2 Pass 

11 .0% 91.6% 105.3 Pass 

12.1% 96.3% 11 0.7 Pass 

11 .9% 97.1% 111 .7 Pass 

7.0% 98.3% 113.0 Pass 

5.3% 94.1% 108.2 Pass 

7.2% 90.6% 104.2 Pass 

9.0% 96.3% 110.7 Pass 

9.4% 96.4% 11 0.9 Pass 

9.5% 96 .2% 110.7 Pass 



Field Density Testing Summary 
Summary Log: 

Client: 

Test No Proctor 

South Berm 

SB-26 SF-05 

SB-27 SF-05 

SB-28 SF-05 

South Berm 

SB-29 SF-05 

SB-30 SF-05 

SB-31 SF-05 

South Berm 

SB-32 SF-05 

SB-33 SF-05 

SB-34 SF-05 

SB-35 SF-05 

SB-36 SF-05 

SB-37 SF-05 

South Berm 

SB-38 SF-05 

SB-39 SF-05 

SB-40 SF-05 

South Berm 

SB-41 SF-05 

SB-42 SF-05 

SB-43 SF-05 

SB-44 SF-05 

SB-45 SF-05 

SB-46 SF-05 

South Berm 

SB-47 SF-05 

SB-48 SF-05 

SB-49 SF-05 

,uth Berm 

South Berm 

WCH 

Lift 
Time 

Num 

9 10:30 

9 10:35 

9 10:40 

10 7:30 

10 7:35 

10 7:44 

11 7:30 

11 7:35 

11 7:40 

12 15:45 

12 15:50 

12 15:55 

13 15:00 

13 15:05 

13 15:10 

14 6:40 

14 6:43 

14 6:47 

15 15:30 

15 15:34 

15 15:45 

16 9:30 

16 9:35 

16 9:40 

Report Wet Den. 
Number lbs/cuft 

21 129.0 

21 123.6 

21 122.5 

22 117.1 

22 122.3 

22 11 9.7 

23 120.3 

23 11 8.7 

23 121.6 

23 122.3 

23 125.2 

23 123.1 

a . 
24 120.3 

24 120.9 

24 121 .2 

26 120.9 

26 121 .7 

26 121.7 

26 123.1 

26 124.2 

26 123.2 

27 126.4 

27 125.1 

27 125 .5 
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ENVIROTECH 

Moist Content Peroent O.ryDen. Pass 1 
(%) Proctor lbs/cuft Fail 

12.9% 99.4% 114.3 Pass 

12.4% 95.6% 110.0 Pass 

11.9% 95 .2% 109.5 Pass 

5.7% 96.3% 110.8 Pass 

6.5% 99 .9% 114.8 Pass 

8.1% 96.3% 110.7 Pass 

8.7% 96.2% 110.7 Pass 

8.8% 95.0% 109.1 Pass 

8.1% 97.8% 112.5 Pass 

11.9% 95.0% 109.3 Pass 

12.9% 96.4% 110.9 Pass 

10.2% 97.1% 111 .7 Pass 

9.7% 95.4% 109.7 Pass 

9.7% 95.8% 110.2 Pass 

9.1% 96.6% 111 .1 Pass 

9.9% 95.7% 110.0 Pass 

10.1% 96.1% 110.5 Pass 

9.8% 96.4% 110.8 Pass 

10.2% 97.1% 111 .7 Pass 

10.1 % 98.1 % 11 2.8 Pass 

10.0% 

13.2% 97.1% 111 .7 Pass 

12.8% 96.4% 110.9 Pass 

12.6% 96.9% 111 .5 Pass 



Field Density Testing Summary 
Summary Log: 

Client : 

Test No Proctor 

SB-50 SF-05 

SB-51 SF-05 

SB-52 SF-05 

South Berm 

WCH 

Lift 
Num 

Time 

17 12:30 

17 12:35 

17 12:40 

Report Wet Den. 
Number lbs/cuft 

28 121.4 

28 123.9 

28 120.6 

- ~ 

. . 
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ENVIROT ECH 

Moist Content Percent Ory Den. Pass/ 
(%) Proctor lbslcuft Fail 

8.5% 97.3% 111 .9 Pass 

10.7% 97.3% 111 .9 Pass 

7.1% 97.9% 112.6 Pass 

' 

, 



Field Density Testing Summary 
Summary Log: 

Client: 

l 
Test No Pr,octor 

North Berm 

NB-01 SF-02 

NB-02 SF-02 

North Berm 

NB-03 SF-03 

NB-04 SF-03 

North Berm 

NB-05 SF-03 

NB-06 SF-03 

North Berm 

NB-07 SF-03 

NB-08 SF-03 

NB-07A SF-03 

NB-08A SF-03 

NB-09 SF-03 

NB-10 SF-03 

NB-11 SF-03 

NB-12 SF-03 

North Berm 

NB-13 SF-05 

NB-14 SF-05 

NB-15 SF-05 

North Berm 

NB-16 SF-05 

NB-17 SF-05 

NB-18 SF-05 

North Berm 

NB-19 SF-05 

NB-20 SF-05 

NB-21 SF-05 

- - rth Berm 

North Berm Testing 

WCH 

Lift Report Wet Oen. 
Num 

Time 
Number lbslcuft 

SG 10:20 10 122.3 

SG 13:50 10 124~ 

SG 8:00 6 121 .1 

SG 8:13 6 123.0 

2 N/A 14 134.3 

2 N/A 14 129.8 

3 7:45 15 119.2 

3 7:51 15 111.8 

3 8:46 15 126.0 

3 8:50 15 120.8 

3 8:56 15 125.2 

4 15:55 015 , 125.4 

4 16:03 15 130.9 

4 16:12 15 127.0 

5 13:05 16 115.3 

5 13:09 16 117.5 

5 13:15 16 109.6 

6 12:30 17 127.8 

6 12:41 17 126.2 

6 12:47 17 122.4 

7 10:00 18 114.6 

7 10:05 18 113.7 

7 10:10 18 117.1 
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Moist Content p,ercent Dry Den. Pass i 
(%) Proe1tor lbslcuft Fail 

3.8% 98.2% 117.8 Pass 

6.1% 97.6% 117.0 Pass 

6.9% 91.2% 113.2 Pass 

10.1% 90.0% 111 . 7 Pass 

9.4% 98.9% 122.7 Pass 

8.7% 96.2% 119.4 Pass 

9.2% 88.0% 109.2 

6.9% 84.3% 104.6 

12.1% 90.6% 112.4 

6.4% 91 .5% 11 3.5 ,. 

9.4% 92.2% 114.4 Pass 

11 .1% 91 .0% 112.9 Pass 

9.9% 96.0% 11 9.1 Pass 

10.9% 92.3% 114.5 Pass 

9.4% 91.6% 105.4 Pass 

9.2% 93.6% 107.6 Pass 

5.3% 90.5% 104.1 Pass 

13.2% 98.2% 11 2.9 Pass 

12.2% 97.8% 112.5 Pass 

10.6% 96.2% 110.7 Pass 

4.8% 95.1% 109.4 Pass 

3.5% 95 .5% 109.9 Pass 

6.3% 95.8% 110.2 Pass 



Field Density Testing Summary 
Summary Log: 

Client: 

Test No Proctor 

NB-22 SF-05 

NB-23 SF-05 

NB-24 SF-05 

North Berm 

NB-25 SF-06 

NB-26 SF-06 

NB-25A SF-06 

NB-26A SF-06 

NB-27 SF-06 

North Berm 

NB-28 SF-05 

NB-29 SF-05 

NB-30 SF-05 

NB-31 SF-05 

NB-32 SF-05 

NB-33 SF-05 

North Berm 

NB-34 SF-05 

NB-35 SF-05 

NB-36 SF-05 

North Berm 

NB-37 SF-05 

NB-38 SF-05 

NB-39 SF-05 

North Berm 

NB-40 SF-05 

NB-40A SF-05 

NB-41 SF-05 

NB-42 SF-05 

North Berm 

NB-43 SF-05 

North Berm Testing 

WCH 

Lift Report Wet Den. 
Num 

Time 
Number lbs/cuft 

8 8:50 19 ~ 20.1 

8 8:55 19 ii 19.5 

8 9:00 19 125.0 

9 8:45 20 111 2.8 

9 8:44 20 ~ ~2.5 

9 · 9:35 20 116.5 

9 9:37 20 119.1 

9 9:40 20 11 7.0 

10 8:00 21 122.9 

10 8:05 21 123.4 

10 8:1 5 21 125.1 

11 14:1 5 21 121 .8 

11 14:19 21 123.5 

11 14:23 21 121 .7 
, 

0 

12 12:30 22 121 .7 

12 12:37 22 123.0 

12 12:44 22 125.9 

13 12:40 23 123.5 

13 12:45 23 127.6 

13 12:55 23 123.4 

14 9:45 24 117.4 

14 11 :45 24 125.3 

14 11 :50 24 125.2 

14 11 :55 24 119.9 

15 12:00 25 126.7 

D Page 11 of 13 

ENVIROTECH 

Moist Content Percent Dry Oen. Pass i 
(%) Proctor lbslcuft Fail 

9.8% 95.1% 109.4 Pass 

8.8% 95.5% 109.8 Pass 

11 .1% 97.8% 112.5 Pass 

6.4% 93.4% 106.0 Pass 

6.7% 92.9% 105.4 Pass 

7.Wo 95. 7% 108.7 Pass 

10.4% 95.0% 107.9 Pass 

8.3% 95.2% 108.0 Pass 

11 .1% 96.2% 11 0.6 Pass 

8.1% 99.3% 11 4.2 Pass 

14.2% 95.3% 109.5 Pass 

10.8% 95.6% 109.9 Pass 

12.1% 95.8% 110.2 Pass 

8.9% 97.2% 111 .8 Pass 

10.0% 96.2% 110.6 Pass 

10.2% 97. 1% 111.6 Pass 

11 .7% 98.0% 112.7 Pass 

9.7% 97.9% 11 2.6 Pass 

12.4% 98.7% 113.5 Pass 

12.0% 95.8% 110.2 Pass 

12.7% 90.6% 104.2 Pass 

12.6% 96.8% 111 .3 Pass 

10.5% 98.5% 113.3 Pass 

9.4% 95 .3% 109.6 Pass 

14.4% 96.3% 11 0.8 Pass 



Field Density Testing Summary 
Summary Log: 

Client: 

Test No Pr.octor 

NB-44 SF-05 

NB-45 SF-05 

North Berm 

NB-46 SF-05 

NB-47 SF-05 

NB-48 SF-05 

North Berm Testing 

WCH 

Lift Report Wet Oen. 
Num 

Time 
Number lbs/cuft 

15 12:05 25 126.0 

15 12:10 25 126.6 

16 16:05 28 1'20.9 

16 16:10 28 120.6 

16 16:15 28 120.1 

0 
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Moist Content P,er,cent Dry 'Oen. Pass I 
(%) Proctor lbsf.cuft Fail 

12.9% 970% 111.6 Pass 

12.5% 97.9% 112.5 Pass 

9.6% 95 .9% 110.3 Pass 

8.9% 96 .3% 110.7 Pass 

9.1% 95.7% 110.1 Pass 



Field Density Testing Summary 
Summary Log: Electrical Bank 

ENVIROTECH 
Client: WCH 

Note : Unless otherwise noted, all testing was verified to 95% modified Proctor 

Test No Proctor 
Lift Time 

Report Wet Den. Moist Content Percent Dry Den. Pass / 
Num Number lbs/cuft (%) Proctor lbslcuft Fail 

Electrical Duct Bank between Cell 9 

EB-01 SF-06 1 12:52 93 123.0 6,9% 95 .2% 115.1 Pass 

EB-02 SF-06 1 14:07 93 122.8 6.7% 95 .3% 115.1 Pass 

EB-03 SF-06 2 14:13 93 125.8 5.5% 98. 7% 11 9.2 Pass 

EB-04 SF-06 2 15:41 93 130.3 12.3% 96.1% 116.0 Pass 

Electrical Duct Bank between Cell 9 and 10 

EB-05 SF-06 2 8:1 5 94 121 .8 6.0% 95.1% 11 4.9 Pass 

EB-06 SF-06 1 9:25 94 129.8 11 .5% 96.4% 116.4 Pass 

EB-07 SF-06 2 14:50 94 129.0 12.0% 95 .3% 115.2 Pass 

Electrical Bank between Cell 9 and 10 

EB-08 SF-06 1 13:23 95 128.3 6.2% 100.0% 120.8 Pass 

. . 
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FINAL REPORT 

CONSTRUCTION Q q AUTY AsSURANCE (CQA) 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ERDF) 

D.1 

TRENCH SUBGRADE 

SUPER CELLS 9 & 10 

SUBCONTRACT S013213AOO 
010.032-00-ROB 

ENVIROT ECH 2500 North Eleventh Street • PO Box 6029 • Enid, Oklahoma 73702 • (580) 234-8780 • Fax (580) 237-4302 n1n11in P.11 u; A co1•1:.u1 rtur, 1N1 
D 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Clos ure Hanford ~ 
Submitta l : 05-1 SC Trench Subgrade - _gQ 

Soil Information 

Project: EROF Cells 9- 10 Expansion 

Project ID: S01 321 3A00 

Report No 05-0:16-029 Date 3/22/2010 

Description: T est Pad Subgrade Venficatlbn 

Troxler ID· 27881 

Moist Std : 640 Density Std . 2199 

Moist offset: Density offset: . 

Allowable Moisture Range· NIA .. ~ 
90% ~ Necessary % Proctor: 4 

' 

' 

Test No Loca~on Pr. Lift Time bper Depth 
(in.) 

SG 9-1 Test Pad Subgrade SF-07 Sub 14:00 LH 8 

SG 9-2 Test Pad Subgrade SF-07 Sub 14:05 LH 8 

SG 9-3 Test Pad Subgrade SF-07 Sub 14 10 LH 8 

SG 9-4 Test Pad Subgrade Sf-07 Sub 14 15 LH 8 

Reviewed by: ¼L 
_/L/~,L 

: nvirotech E_?gineering & Consulting. Inc 

Page 1 of 2 
D.1Page1of14 

- ~ ~VIROT.ECH 
2SOO N . I Ith Si rf'~• I I Enid. 0 7170 1 
(58 I ~) 4-8780 I Fd, 1180! ~J 7--U0~ 

Proctor: SF-07 

Max Dry Density (pcf) : 117.3 

Optimum Moisture (%) · 11 .5% 

Proctor: 

Max Dry Density (pcf) : ~~.,l 
Optimum Moisture(%)· 

Proctor: 

Max O,y Density (pcf) 

Optimum Moisture (%). 

~et ·· - Moist · , Dry 
Density · Content 

•.4'Proctor 
Density 

Passi 

(pef) (%} 
(calc) 

(calc} 
Fail 

116.0 60 6% 92 .8% 108.8 PASS 

119 1 8.9% 93.2% 109.4 PASS 

124.8 10.6% 96 .2% 112.8 PASS 

128.6 10.5% 99 .2% 116.4 PASS 

0 

~ r S-//0 
Date 



Date: 3/22/2010 

Report: 05-01 6-029 

Map. Test Pad 

150-ft 

CQA Moisture Density Map Cell 10 

Lift Sub-Grade 
Operator. L Hay 

Material: Brown Sand 

100-ft 

EB SG 9-3 
EB SG 9-1 

Zone 1 Zone 2 

EB SG 9.4 EB SG 9-2 
Sand Cone Venficat1on 

Zone 2 Zone 2 

South Embankment Toe {Cell 9) 

Page 2 of 2 
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I 
North 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH "'·.'t'"'~ 

Submitta l: 05-18B Earthwork Fiela D.ata 

Sample Information 
Contact Name. Charlie Skiba 
Project: S013213A00 
Project Location . ERDF Cells 9-10 
Tested a, : 3/22/2010 
Reviewed B : 3/23/2010 
Comments 

ENVIROTECH 
· 'l O v , 1. 

2500 N . I Ith ~lrf-'t'I I Ernd, OK 7.l7Ul 
[5IH I) ~J-1-8~80 I F~, 15tHJ, 2 F -4 J(.l c 

Sample ID: SG9-04 
Sample Description : 'Brown Sand 

Sampling Date· 3/22/2010 
Sam led B : L. Ha 
Date Received -'3/22/2010 
Report No.· 05-016-029 

FJELD 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 . W 2 

3 Volume of mold, V 1 

4. Dry unit weight, Y ,mand i = w, -w, 
V1 

calibration Cone 

5. Mass of bottle+ cone+ sand (before use), W 3 

6. Mass of bottle+ cone + sand (after use) , W4 

7. Weight of sand to fill the cone . We= W4 - W 3 

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) , W6 

Volume of hole. V2 = We - Wa-Wc 

, d (sand) 

Mass of gallon can, W5 

Mass of gallon can+ moist soil , W 7 

Mass of gallon can+ dry soil. W 9 

Moist un it weight of soil in fteld . .' =W7 -W5 /V2 

Moisture content in the fteld . w (%) = W , - Wa X 100 

W s -Ws 

Dry unit weight in the fie ld, d {Sandi= 

Comparision moisture content = 

Dry unit weiqht comparison = 

/ / (1+( w (%)/100) 

Page 1 of 1 
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3955.80 g 

5396.1 0 g 

0.03 ft 

95 .26 lb/ft3 

6718.40 g 

0 
5097.10 g 

3.57 lb 

6138 3 g 

1785.3 g 

0.0632 ft3 

0.00 g 

3666.50 g 

3313.90 g 

127.86 lb/ft3 

10.6% 

115.56 lb/ft3 

10.5% 

128.6 lb/ft3 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford ~ 
Submittal: 5-18C Trench Subgrade ~"¾ 

Soil Information 

Project EROF CeJls 9-10 Expansion 

Project ID: S013213A0O 

Report No 05-1 6-058 Date - 4/30/2010 

Description: Cell 9 Subgrade 

Troxler ID : 2,7881 

Moist Std: 644 

Moist offset: -
Allowable Moisture Range: 

Necessary % Proctor. 

Test No Location Pr. Lift 

Cell 9 Subgrade 

SG9-05 Cell Floor M-1 SF-07 SG 

SG9-06 Cell Floor L-1 SF-07 SG 

SG9-07 Cell Floor K-1 SF-07 SG 

SG9-08 Cell Floor J-1 SF-07 SG 

SG9-09 Cell Floor 1-1 SF-07 SG 

SG9-10 Cell Floor 1-2 SF-07 SG 

SG9-11 Cell Floor J-2 SF-07 SG 

SG9-12 Cell Floor K-2 SF-07 SG 

SG9-13 Cell Floor L-2 SF-07 SG 

SG9-14 Cell Floor M-2 SF-07 SG 

SG9-15 Cell Floor L-3 SF-07 SG 

SG9-16 Cell Floor K-3 SF-07 SG 

SG9-17 Cell Floor J-3 SF-07 SG 

SG9-18 Ce ll Floor 1-3 SF-07 SG 

SG9-19 Cell Floor 1-4 SF-07 SG 

SG9-20 Cell Floor J-4 SF-07 SG 

Reviewed by: -rw 
~ ~./ £ lL 

:nvirotech En_g(neering & ·consulting Inc 

Density Std : 2224 

Density offset: . 

NIA 

90% 

Depth 
Time Oper 

(in.} 

12:50 LH 8 

12:55 LH 8 

1300 LH 8 

13:05 LH 8 

13:10 LH 8 

13.15 LH 8 

13:20 LH 8 

13:25 LH 8 

13:30 LH 8 

13:35 LH 8 

13:40 LH 8 

13:45 LH 8 

13:50 LH 8 

13:55 LH 8 

14:00 LH 8 

14:05 LH 8 

Page 1 of 3 
D.1 Page4of14 

~ENVIROTECH 
2500 i\.. I lih ·1rPt>I I Enid, OK i i-tll 
1580 • 23 -l 8,IJO I f- ~~ 15801 2J7--l !ll 2 

Proctor: SF-05 

Max Dry Density (pcf) . ' 124.4 

Optimum Moisture (%): 12.5% 

Proctor. SF-06 

Max Dry Density (pcf) . 120.8 

Optimum Moisture(%). 14.3% 

Proctor: SF-07 

Max Dry Density (pcf) . 117.3 

Optimum Moisture (%): 12.5% 

Wet Moist 
% Proctor 

Dry 
Pass/ 

Density Content Density 
(pcf) (%) 

(calc} 
(calc) 

Fail 

121 .6 4.9% 98.8% 115.9 PASS 

112.5 34% 92.8% 108.8 PASS 

110.0 2.8% 91 .2% 107.0 PASS 

117.3 2.4% 97.7% 114.6 PASS 

117.4 3.7% 96.5% 113.2 PASS 

113.0 2.5% 94 .0% 110.2 PASS 

115.0 3.8% 94,5% 110.8 PASS 

117.2 2.0% 98 .0% 114.9 PASS 

112.2 2.8% 93.0% 109.1 PASS 

116.6 2.5% 97.0% 113.8 PASS 

115 1 4 .9% 93.5% 109.7 PASS 

115.6 2.5% 96.1% 112.8 PASS 

110.8 1.7% 92.9% 108.9 PASS 

112.8 2.4% 93.9% 110 2 PASS 

117.2 2.4% 97.6% 114,5 PASS 

108.9 2.5% 90.6% 106.2 PASS 

.:;--/ s--/ r cJ 

Date 



FIELD DENSITY TEST (ASTM D-6938) 

Cl ient: Washington Closure Hanford ~ 
Submittal : 5-18C Trench Subgr.ade -- ~~ 

Soil Information 

Project ERDF Cells 9-10 Expansion 

Project ID S0132 13A00 

Report No 05-16-058 Date 4/30/20110 

Description: Cell 9 Subgrade .?.~ 
Troxler ID 27881 

Moist Std: 644 
Moist offset· . 

Allowable Moisture Range: 

Necessary % Proctor· 

Test No Location Pr. Lift_ 

Cell 9 Subgrade 

SG9-21 Cell Floor K-4 SF-07 SG 

SG9-22 Cell Floor L-1 SF-07 SG 

SG9-23 Cell Floor K-1 SF-07 SG 

SG9-24 Cell Floor J-1 SF-07 SG 

SG9-25 Cell Floor 1- 1 SF-07 SG 

SG9-26 Cell Floor 1-2 SF-07 SG 

SG9-27 Cell Floor J-2 SF-07 SG 

Sand Cone Verification 

SCV-09 Cell Floor SG 

Reviewed by: -rw 
~LY,/~ 1L 

:nvirotech ¥gineering & Consulting. Inc 

Density Std: 22:24 

Density offset. 

NIA ... 
90% 

., . .... -
Depth 

Time Oper 
(in.) 

14: 10 LH 8 

14.15 LH 8 

14:20 LH 8 

14:25 LH 8 

14:30 LH 8 

14:35 LH 8 

14:40 LH 8 

14.45 LH 6 

Page 2 of 3 
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~ENVIROTECH 
.: S O Nf 1 11h S1r ... ~1 I En,d . O K 7 l itJI 

580, 2 4-8 - 80 I r.i x 13801 2F-4 l()2 

Proctor· SF-05 

Max Dry Densi ty {pcf) : I 124.4 

Optimum Moisture (%) : 12.5% 

Proctor· SF-06 

Max Dry Density (pct) : 120.8 

Optimum Moisture (%): 14.3% 

Proctor: SF-07 

Max Dry Density (pct) : 117.3 

Optimum Moisture (%) : 12.5% 

Wet Moist 
~ Proctor 

Dry 
Pass / 

Density Content Density 
(pct} (%) 

(calc) 
(calc) 

Fail 

117.3 2.9% 97.2% 114.0 PASS 

116.6 2.5% 97.0% 113.8 PASS 

115.8 1.7% 97.1% 113.9 PASS 

12 1.0 4.0% 99.2% 116.3 PASS 

117,9 4.0% 96.6% 113.4 PASS 

112.2 2.3% 93.5% 109.7 PASS 

111 .3 1.8% 93.2% 109.3 PASS 

111 . 1 2.3% . 108.6 . 

-

~ / s-/ / (j 

Date 
I 
I 



S/C· S66X528A00 

CQA Moisture Density Map Cel l 9 

Date: 30-Apr-10 Lift: Subgrade 

Report: 58 Operator· LH 

Map No. 58-01 Material. Admix 

Grid: 100-ft X 90-ft Notes: 

--------------------------------------------EB EB SG9-19 
SG9-09 EB EB 

SG9-10 SG9-1 8 EB SG9-23 

SG9-1 1 
SG9-20 

J EB EB EB 
SG9-08 EB EB 

SG9- 17 SGS-24 North 

K 
SG9-07 EB EB EB 

EB 

EB SG9-2 1 SO9-25 SG9-12 SG9-1 6 

EB SG9-1 5 EB 
SG9-1 3 

EB L SG9-06 EB SG9-26 
EB 

SG9-22 

M 
SG9-27 

N 

0 South Slope 

p 

1 2 3 4 5 
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UNIT WEIGHT QF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Submittal: 05-188 Earthwork Field Data 

Sample Information 
Contact Name: Charlie Sl<lba 
Project: S013213AOO 
Project Location ERDF Cells 9-10 
Tested B : L. Ha . I Date: 4/30/2010 
Reviewed B · J. Voss '-fl/ Date: 5/3/2010 
Comments Taken he Cell 9 Floor 

• ENVIROTECH 
2'i00 N. I lrh 5U•' !-'I I fnid . OK 7370 1 
!SllO 2J4-8i80 I F,1\ 11801 ~J7-4 30.! 

Sample ID: SCV-09 
Sample Description : Brown/Black Sand 
Sampling Date : 4/30/2010 
Sampled B : L. Ha 
Date Received : 4T30l2010 
Report No.: 05-016-058 

FIELD UNIT WEIGHT - SAND CONE MET.HOD 

calibratfon of Unit Weight of Ottawa Sand 

1. Mass of Proctor mold, W 1 

2. Mass of Proctor mold+ sand. W 2 

3. Volume of mold. V 1 

4. Ory unit weight, yd (sand)= W , - w, 
V1 

callbratiori Cone 

5. Mass of bottle+ cone+ sand (before use), W3 

6. Mass of bottle+ cone+ sand (after use). W4 

7. Weight of sand to fill the cone, We= W., - W 3 

Resulls.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 3 

Volume of hole, V2 = W 6 - W 6-W" 

, d (sand) 

Mass of gallon can. W 5 

Mass of gallon can+ moist soil, W 7 

Mass of gallon can + dry soil , W 9 

Moist unit weight of soil in field . -1 = W 1 - W s/ V 2 

Moisture content in the field , w (%) = W , - W 9 X 100 

W 9 -W5 

Ory unit weight in the field , d (sand ) = 

Comparision moisture conten t = 

Dry unit weight comparison = 

:1 I (1+( w (%)/100) 

Page 1 of 1 
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-

3956.60 g 
·-

5394.30 g 

0.03 ft 

95 .09 lb/ftJ 

3768.20 g 

2132 .50 g 

3.61 lb 

6497.1 g 

3010.0 g 

0.0429 ft3 

394 .20 g 

2578.50 g 

2523.00 g 

112.19 lb/ft3 

2.6% 

109. 34 lb/ft3 

2.3% 

108.6 lb/ft3 



FIELD DENSITY TEST (ASTM D-6938) ~ENy1~qTECH 
Client: Washington Closure Hanford ~' 251JU ~ - I llh trM' l I En1rl, OK 7 FO I 

Submittal : 05-1 8C Earthwork Subgrade ~~ 
,:iflfll 23-1-8780 I F.1x t5i!Ol 2J7 --1 302 

Soil lnfonnation 

Project: ERDF Cells 9-1 0 Expansion Proctor· SF-01 

Project ID · S013213A00 Max Dry Density (pcf) : 113 6 

Report No 05-016-073 Date ~ 5/21 /2010 Optimum Moisture(%) '. .,. 12.4% 
- ' Description: Brown/Black Sand ' Proctor: SF-06 

Troxler ID: 27881 Max Dry Density (pcf) 120.8 

Moist Std : 638 Density Std: 2237 Optimum Moisture(%): • 14.3% 

Moist offset · Density offset Proctor: SF-07 

Allowable Moisture Range : NIA Max Dry Density (pcf) : 117.3 

Necessary % Proctor: ~ 90% Optimum Moisture (%) : 12.5% 

Dep~h 
- Wet Moist 

% Proctor 
Dry 

Pass/ 
Test No Location Pr. Lift Time Oper . Density Content benslty 

(in.) (pcf) .(o/o) 
(cafc) 

(calc) .Fail , 

SG-28 Zone H1 SF-07 Sub 9:15 LH 8 119.3 8.1% 94.1% 110.4 PASS 

SG-29 Zone H2 SF-07 Sub 9:18 LH 8 118.5 9.2% 92.5% 108.5 PASS 

SG-30 Zone H3 SF-07 Sub 9:21 LH 8 120 6 10.2% 93.3% 109.4 PASS 

SG-31 Zone H4 SF-07 Sub 9:25 LH 8 121 .3 10.3% 93.8% 110.0 PASS 

SG-32 Zone HS SF-07 Sub 9:30 LH 8 120.1 8.6% 94.3% 110.6 PASS 

SG-33 Zone GS SF-07 Sub 9:37 LH 8 119.7 7.5% 94 .9% 111.3 PASS 

SG-34 Zone G4 SF-07 Sub 9:41 LH 8 119.5 6.8% 95 .4% 111 .9 PASS 

SG-35 Zone G3 SF-07 Sub 9A5 LH 8 122.5 9.9% 95.0% 11 1.5 PASS 

SG-36 Zone G2 SF-07 Sub 9'48 LH 8 120 7 10.1% 93.5% 109.6 PASS 

SG-37 Zone G1 SF-07 Sub 9:52 LH 8 119.3 11 .3% 91.4% 107.2 PASS 

SG-38 Zone F1 SF-07 Sub 9:55 LH 8 119.6 12.2% 90.9% 106.6 PASS 

SG-39 Zone F2 SF-07 Sub 9'. 57 LH 8 121 .6 9.3% 94.8% 111 .3 PASS 

SG-40 Zone F3 SF-07 Sub 10:03 LH 8 120.1 8.7% 942% 110.5 PASS 

SG-41 Zone F4 SF-07 Sub 10 07 LH 8 120.4 9.9% 93.4% 109.6 PASS 

SG-42 Zone F5 SF-07 Sub 10:12 LH 8 119.3 11 .5% 91.2% 107.0 PASS 

SG-43 Zone ES SF-07 Sub 15; 15 LH 8 122.5 11 .8% 93.4% 109.6 PASS 

SG-44 Zone D5 SF-0 7 Sub 10:18 LH 8 121.3 12.5% 91 .9% 107.8 PASS 

Reviewed by: -rur 
/4v!JI/L S-/zt,;, //CJ 

rwirotech En?neering & Com,ulting. Inc Date 

Page 1 of 3 
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FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford ~ 
Submittal: 05-1 8C Earthwork Subgrade .7!'?1 

Soil Information 

Proiect ERDF Cells 9-10 Expansion 

Project 10 S013213AOO 

Report No ~ 05-016-073 Date ~ 5/2112010 

Description . Brown/Black Sand 

Troxler ID 2788 1 

Moist Std · 638 Density Std . 2237 

Moist offset: Density offset: . 

Allowable Moisture Range NIA 

Necessary % Proctor: 9Cf'fo 
''-( 

~ ..,· 

-
Depth 

Test No Location Pr. Lift Time Oper 
(in.) 

SG-45 Zone 04 SF-07 Sub 10.2 1 LH 8 

SG-46 Zone E4 SF-07 Sub 10:25 LH B 

SG-47 Zone E3 SF-07 Sub 10 28 LH 8 

SG-48 Zone E2 SF-07 Sub 10 33 LH 8 

SG--49 Zone E1 SF -07 Sub 10:36 LH 8 

SG-50 Zone 01 SF-07 Sub 10:39 LH 8 

SG-51 Zone D2 SF-07 Sub 10:43 LH 8 

Reviewed by: TvJ 

- Nfrotech ~ .~!:.;;;;; loo 

Page 2 of 3 
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~ENVIROTECH 
..'500 N . I 11 11 Srrt,'PI I f nrd, O K ;- Vll I 
saoi l l -1 -8i80 I f- .i, ,.560 • 2F - ~ !l)~ 

Proctor SF-01 

Max Dry Density (pcf) : 113 6 

Optimum Moistlire (%): 12.4% 

Proctor SF-06 

Max Dry Density (pcf) : 120.8 

Optimum Moisture (% ). 14.3% 

Proctor: SF-07 

Max Dry Density (pcf) : 117.3 

Optimum Moisture (%): 12.5% 

Wet Moist Dry 
% Proctor Pass/ 

Density Content 
(calc) 

Density 
Fail (pcf) (%} (calc) 

118.5 6.5% 94 9% 11 1.3 PASS 

119 0 7.7% 94.2% 11 0 5 PASS 

118.3 5.9% 95 .2% 111.7 PASS 

117.6 6 1% 94 .5% 110.8 PASS 

11 9 4 75% 94 .7% 111 .1 PASS 

118.9 8.9% 93.1 % 109.2 PASS 

118 6 99% 92.0% 107.9 PASS 

S-/~ ~ I / () 

Date 



SIC: S013213A00 

CQA Moisture Density Map Cell 9 

Date: 5/21 /20 10 Lift: Subgrade 

Report 05-0 16-073 Operator. LH 

Map No: 1 of 1 Material. Adm ix 

Grid: 95-ft X 90-ft Notes: 

. . 
A I I 

I I .. 
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FIELD DENSITY TEST (ASTM 0 -6938) • ENVIROTECH 
Client: Washington Closure Hanford ~ r ·n ... 1 l! h S11t•1•1 I ~ntd 0 1<- 7!,01 

Submittal: 05-18C Ea rtbwork Subgrade J~ 
' iRG c f-, /FRO I f ," ';8 0 !l 7 -~ t0] 

Soil Information 

ProJect ER DF Cells 9-10 Expansion Proctor SF-01 

Pro1ect ID S013213AOO Max Dry Density (pcf) · 113 6 

Report No 05-016-076 Dale ~ 5/26/2010 Optimum Moisture (%) · 12.4% 

Description Brown/BJack s~nd ~ Proctor: SF-04 

Troxler 10 27881 Max Dry Oensrty (pcf) 117 3 

Moist Std 641 Density Std. 2225 Optimum Moisture (%) . 12.5% 

Moist offset - Density offset. - Proctor SF-07 

Allowable Moisture Range N/A Max Dry Density (pcf) 117 3 

Necessary % Proctor 90% Optimum Moisture (%} 11.5% 

. Depth 
Wet Moist · j Ory 

Test No Locatfon Pr. Lift Time Oper Qensity Content 
o/. Proctor 

Density 
Pass/ 

(in.) i ' Fail 
(pcf) -·· (%) (calc) 

(calc) 

SG-52 Zone 0 -3 SF-07 Sub 15.30 LH 8 121 5 134% 91.3% 107.1 PASS 

~ 

-

-
-

~ C 

I~ 

-

5} 

ReWewedbyA YL / 

Ji__ ~ /2 1/10 
nvirotech Enf neering & Consulting. Inc Date 

Page 1 of 1 

D.1 Page 11 of14 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Submittal: 05-18C Earthwork Subgrade 

Sample Information 
Contact Name: Charl ie Skiba 
Project· S013213A00 
Project Location. ERDF Cells 9-10 
Tested By L Hay Date. 5126/2010 
Reviewed By· T Wj lliams Date. 5/27 /2010 
Comments 

ENVIROTECH 

25f I l ih ·r I I En,d ( 11\ ,J;"O i 
,,80 23-187811 I f,;~ 1580 • ! 1--1 jf)_! 

Sample 10 
Sample Description . 
Sampling Date 
Sampled By 
Date Received: 
Report No . 

SG-52 
Brown/Black Sand 

5/26/2010 
L Hay 
5/26/2010 
05-016-076 

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. W, 

3. Volume of mold. V, 

4 Dry unit weight. y j ,sand) = W, - w' 
v, 

Calibration Cone 

5. Mass of bottle+ cone + sand (before use) , Wl 

6 Mass of bottle+ cone+ sand (after use). W4 

7. Weight of sand to fi ll the cone. We= W4 - 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). W8 

Volume of hole. V2 = W6 - W8-Wr 

.· d (sand) 

Mass of gallon can , W5 

Mass of gallon can + moist soil. W7 

Mass of gallon can+ dry soil. W9 

Moist unit weight of soil in field . .-' = W; -W5 / V2 

Moisture content in the field , w (%) = W, - W9 X 100 

Wg -Ws 

Dry unit weight in the field . (Sano/= / (1+( w (%)/100) 

Comparision moisture content = 
Orv unit weic:iht comparison = 

Page 1 of 1 

0 .1 Page 12 of 14 

3955 60 g 

5404 60 g 

0.03 ft 

95 84 lb/ft3 

6374.50 g 

~749 20 g 

3 58 lb 

6480 3 g 

2981 5 g 

0.043 1 ft3 

506 30 g 

2882 20 g 

2602 60 g 

121 53 lb/ft3 

13.3% 

107 23 lb/ft3 

13.4% 

107. 1 lb/ft3 



FIELD DENSITY TEST (ASTM D-6938) ~ENVIROTECH 
Client: Washington Closure Hanford ~ D UO ' I trh . 1r,· t I l:.n1rl OK ~l i( I 

1' ,/JOl 2 j -l -lFflO I I' d" 'i80 ..:i i ; . .; JI).! 
Submittal: 05-18C Earthwork Subgrade 

Soil Information 

Project ERDF Cells 9-10 Expansion Proctor: SF-01 

Pro1ect ID S013213A0O Max Dry Density (pct) · 113.6 

Report No 5-16-096 Date 6/24/2010 Optimum Moisture(%) : 12.4% 

Description: Brown/Black Sand Proctor· SF-04 

Troxler ID: 27881 Max Dry Density (pcf) 117.3 

Moist Std 643 Density Std. 2205 Optimum Moisture (%) 12.5% 

Moist offset. Density offset - Proctor SF-07 

Allowable Moisture Range· NIA Max Dry Density (pct) 117.3 

Necessary % Proctor: 90¾'"' Optimum Moisture (%)· 11 .5% 

Depth 
Wet Moist 

% Proctor 
·ory 

Pass f 
Test No Location Pr. Lift Time Oper Density ' Content Density 

(In.) 
(pef) (%) 

(calc_) 
(caic) 

Fail 

SG-63 Zone MS SF-07 Sub 9:10 JS 8 115 3 35% 95.0% 111.4 PASS 

SG-64 Zone L8 SF-07 Sub 9:13 JS 8 117.3 3.2% 96.9% 113.7 PASS 

SG-65 Zone K8 SF -07 Sub 9:17 JS 8 107.9 2.0% 90.2% 105.8 PASS 

SG-66 Zone J8 SF-07 Sub 9:25 JS 8 115.8 24% 96.4% 113.1 PASS 

SG-67 Zone l8 SF-07 Sub 9:30 JS 8 120 6 48% 98 1% 115.1 PASS 

SG-68 Zone M9 SF-07 Sub 10:01 JS 8 121 4 46% . 98.9% 116.1 PASS 

SG-69 Zone L9 SF-07 Sub 10·05 JS 8 121 6 46% 99.1% 116.3 PASS 

SG-70 Zone K9 SF-07 Sub '10:07 JS 8 118.7 4 1% 97 .2% 114.0 PASS 

SG-71 Zone Jg SF-07 Sub 10:10 JS 8 122.4 46% 99.8% 117.0 PASS 

SG-72 Zonel9 SF-07 Sub 10:13 JS 8 120.1 39% 98.5% 115.6 PASS 

SG-73 Zonel10 SF-07 Sub 10:16 JS 8 111 .8 5.1% 90.7% 106.4 PASS 

SG-74 Zone J10 SF-07 Sub 10: 19 JS 8 119.3 4.9% 97.0% 113. 7 PASS 

SG-75 Zone K10 SF-07 Sub 10:21 JS 8 121.9 5.5% 98 .5% 115.5 PASS 

SG-76 Zone L 10 SF-07 Sub 10:23 JS 8 124 1 60% 99.8% 117.1 PASS 

SG-77 Zone M10 SF-07 Sub 10:31 JS 8 11 6.1 6.4% 93.0% 109.1 PASS 

I 

Reviewed by: --,-~ 

nvirotech~~ ~ng inc 

7 / rc./ ,- (.) 
Date 

Page 1 of 2 
D.1 Page 13of14 



~ENVIRCIJTECH 

SIC· S66X528A00 

CQA Moisture Density Map Cell 9 

Date 24-Jun-10 Lift Subgrade 

Report 5-16-96 Operator· J. Schut 

Map No: 1 of 1 Material: Subgrade 

Grid· 100-ft X 90- ft Notes: 5-18C 

EB 
SG-72 EB 

SG -67 EB SG-73 

J EB SG-71 EB EB 
SG-66 

SG-74 North 

K EB SG-70 EB EB 

SG-65 SG-75 

SG-69 
EB L EBs~4 EB 

SG-i76 

SG-63 s~a EB M EB EB SG-77 

N 

0 South Slope 

p 

6 7 8 9 10 

Page 2 of 2 
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ENVIROTECH 
H 1r; 1;-1Ul-!11 H; .1. U)tl IJ1l1!•1r 11'1 

FINAL REPORT 

CONSTRUCTION QUALITY AsSURANCE (CQA) 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ERDF) 

SUPER CELLS 9 & 10 

SUBCONTRACT S013213AOO 
010.032-00-ROB 

D.2 

LYSIMETER GRAVEL 

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



FIELD DENSITY TEST (ASTM 0-6938) 

Client: Washington Closure Hanford 

Submittal: 5-18Q Anchor Trench/Riser Field Testing 

Solf Information 

Project ERDF Cells 9-10 Expansion 

Project ID. S013213AOO 

Report No. 5-16-061 Date 5/5/2010 

Description: Brown/Black Sand 

Troxler ID· ,27881 

Moist Std· 637 Densitz: Std. 2 195 

Moist offset. . Density offset: 

Allowable Moisture Range. NIA 

Necessary o/o Proctor: ~~ 90% 

., ,-- .. 
' Depth 

TntNo Location 
,, ' Pr. Lift Time Oper 

(1n.) 

Cell 9 Lyslmeter Necessary Proctor : 90% 

LY9-01 Cell 9 Lysimeter SF-06 1 12:55 LH 6 

Reviewed by: -J~;,, / 

AJr. ;/_. 
:nvirotech En{tfneering & Consulting. Inc 

Page 1 of 1 
0 .2 - Page 1 of 2 

Wet 
Dens~ 

Inda 

126.2 

-~~\/IR• .TECH 
250<1N, ll th 51n't't I Fmd. OK iliO I 
,

0 80; 134-8780 I F<1.X 6 801 .U 4 30.! 

Proctor· SF-01 

Max Dry Density (pcf). 113 6 

Optimum Moisture (%): 12.4% 

Proctor: SF-06 

Max Dry Density (pcf) · 120.8 

Optimum Moisture (%): 14.3% 

Proctor: SF-07 

Max Dry Density {pcf): 117.3 

Optimum Moisture (%): 12 5% 

Moist Dfy %Proctor Paa/ Content o.n.tly ... , (talc) lcalc) Fall 

8.6% 96.2% 116.2 PASS 

6 12.0/~· 

Date 



FIELD DENSITY TEST (ASTM D-6938) 

Client: ,Washington Closure Hanford 

Submittal : 5-18Q Anchor Trench/Riser Field Testing 

Soll Information 

Project: ERDF Cells 9-10 Expansion 

Project ID. S013213AOO 

Report No 5- 16-064 Date 5/10/2010 

Description. Brown/Black Sand 

Troxler ID: 27881 

Moist Std· 640 

Moist offset 

Allowable Moisture Range: 

Necessary % Proctor. 

Test No Location Pr. Uft 

LY9-02 Cell 9 Lysimeter SF -06 2 

Sand Cone Veri fication 

SCV-011 Loading Dock Area NIA NIA 

Reviewed by: !vJ 

A /~;L ~ ,:_ ----
;nvirotech i;,{gineering & Consulting. Inc 

Density Std . 2250 

Densi~ offset. 

NIA 

90% 

DepCh nm. ()per 
(In.) 

12:05 LH 6 

15:15 LH 6 

Page 1 of 1 
D.2 - Page 2 of 2 

Wet 
Density 

lacft 

129.6 

115.4 

- ~NVIR• TE;CH 
.!5 lU '- I llh Srr,.,,r I f n ,d O li. 7]70 I 
, 580 l~-JF 8fl I ~.u, 1'80 2Jj-l J01 

: 

Proctor SF-01 

Max Dry Density (pd) 113 6 

Optimum Moisture (%)· 12.4% 

Proctor . SF-06 

Max Dry Density (pcf). 120,8 

Optimum Moisture (%): 14,3% 

Proctor SF-07 

Max Dry Density (pcf) . 117 3 

Optimum Moisture (%) 12.5% 

"'°'at %Proctor 
Dry Paul Content (calc) Dtnelty Fall 1%1 fcalcl 

96% 97 ,9% 118.2 PASS 

55% NIA 109.4 NIA 

b /~ .ol/ c.. 
Date 

' 



FINAL REPORT 
CONSTRUCTION QUALITY AsSURANCE (CQA) 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ERDF) 

SUPER CELLS 9 & 10 

SUBCONTRACT S013213A00 
010.032-00-ROB 

D.3 

L YSIMETER TRENCH 

ENVIROTECH 2500 North Eleventh Street • PO Box 6029 • Enid, Oklahoma 73702 • (580) 234-8780 • Fax (580) 237-4302 
f l~ 01!·1FHl'.\II, .~ •- (J!·l Ill Tlr J(; 1,i1-

D 



FIELD DENSITY TEST (ASTM D-6938) 

Cl ient: 
"'\,, 

Washington Closure Hanford 

Submitta l: 5-18Q Anchor Trenc h/R1ser Field Testing 

Soil Information 

Pro1ect ERDF Cells 9-10 E(pans1on 

Pro1ed ID S0 13213A00 

Report No 5- 16--0.61 Date 5151201 0, 
·.-a 

Description BrownJBl-ack Sand -..1--~ 

f roxler 10 21ssa 
Moist Std 637 Density Std 2 195 

Moist offset Density offset 

Allowable Moisture Range N/A 

Necessary % Proctor go~i . _ 

Depth 
Test No Location Pr. Lift Time Oper 

(in.) 

Cell 9 Lysimeter Necessary Proctor: 90% 

LY9-0 1 Cell 9 Lysim~ter 

Reviewed by: - ;,;./ 

___ 4Jr IL 
':nvirotech Enifineering & Consulting 

SF-06 1 

Inc 

12.55 LH 6 

Page 1 of 1 
0 .3 Page 1 of 3 

Wet 
Density 

(pcf) 

·'1 262 

;-~ 

~ 

~· 
~ 

~ 
e:, 

?,' 
t 
ti 

l., -

' ~ 
~ 

~ENVIROTECH 
_' 5( --.j 1 1th i' t'f'i I rnid C lk ~ 1- u1 

,:;111J, J i -1 .a ~ao 1 '·" ';1301 2r--1 rn2 

Proctor Sf-01 

Max Ory Density (pcf) . 1 13 6 

Optimum Moisture (%l. 12-4% 

Proctor SF-06 

Max Dry Density (pct) 1200 8 

Optimum Moisture (%) 14 .3% 

Proctor SF-07 

Max Dry Density (pct) 117.3 

Optimum Moisture (%) . 12 5% 

Moist ' Dry 
% Proctor Pass/ 

Content 
(calc) 

Density 
Fail 

(%) (calc) 

8.6% 96 2% 116.2 PASS 

-

- -
.. 

I 

a/ 2 v / , _, 
Date 



FIELD DENSITY TEST (ASTM 0-6938) 

Cl ient: Washington Closure Hanford 

Submitta l: s-·18Q Ancho( Trench/Riser Field Testing 

Soll Information 

ProJect ERDF Cells 9-10 Expa IsIon 

ProIect 10 S013213AOO 

Report No ,5- 16-064 Date :;: 5/10/2010 

Description Brown/Bfack Sand [ 
Troxle1 ID 27881 

Moist Std 640 
Moist offset 

Allowable Moisture Range 

Necessary % Proctor 

Test No Location Pr. Lift 

LY9-02 Cell 9 Lys1meter SF-06 2 

Sand Cone Verification 

SCV-01 1 Loading Dock Area NIA NIA 

Reviewed by I ~L 

/4/ 2;/-
:nvirotech EJ{gineering & Consulting . Inc 

Density Std 
!. .2250 

Density oHsel. 

NIA .. ~ 
9Q¼ _:,: '"'-

Depth 
Time Oper 

(in.) 

12 05 LH 6 

15· 15 LH 6 

Page 1 of 1 
D.3 Page 2 of 3 

Wet 
Density 

(pcf) 

"1 29,6 

1 15' 4 

--
~ 
l 

--

r 
, 

~-

~ 
[t 
I 

~ENVIROTECH 
_:-,1 It ; 11·n , ,,.,,·r I t n ,d 1111. 71 -0 1 

5HII ~ I .! 11 -311 I t .,,. ; i,11 : 1- --llll ! 

Proctor SF-011 

Max Ory Density (pd ) a 3 6 

Optimum Moisture(%) "1 2.4% 

Proctor SF-06 

Max Ory Density (pct) 120 8 

Optimum Moisture (% l 14 3 °/4 

Proctor SF-07 

Max Dry Density (pct) ,17 3 

Optimum Moisture (% ) 12 5",r; 

Moist 
% Proctor 

Dry 
Pass / 

Content Density 
(%) 

(calc) 
(calc) 

Fail 

9_6% 97.9% 118.2 PASS 

~5.15%- NIA 109.4 NIA 

---
~ 
fl 
- -

--

-

-
~ 

·--

b / e..f) I / (, 
Date 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Submittal: 05-188 Earthwork F:[eldiDala 

Sample Information 
Contact Name Charlie Skiba 
Project. S0132-13A00 
Pro1ect Location ERDF Cells 9- 10 
Tested By- J.,__J-iay Date: 5) 1012010 
Reviewed By: . Williams .Yv0ate: 5/ 11 /20 0 
Comments 

ENVIROTECH 

2 500 N I I lh Sll't'1:'I I F.nid , OK i ]i[I I 
:,8()) ~34-8-80 I F,);,. t580; 23i"--. JI)~ 

Sample ID 
Sample Description : 
Sampling Date 
Sampled By: 
Date Received : 
Report No.· 

SCV-011 
8rown/Black Sand 

5/ 10/2010 
L.Hay 
5/10/2010 
05-01'0-064 

FIELD UNIT WEIGH T - SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1. Mass of Proctor mold , W 1 
2. Mass of Proctor mold + sand , W 2 

3. Volume of mold , V1 
4. Dryunitweight, Yd isandl =W, •W, 

V1 

Calibration Cone 

5. Mass of bottle + cone + sand (before use). W 3 

6. Mass of bottle+ cone+ sand (after use), W 4 

7. Weight of sand to fill the cone, We = W 4 - W 3 

Results from Field Tests 

8. 

9. 

10. 

11 . 

12. 

13. 

14. 

15. 

16. 

17 

18. 

Mass of bottle+ cone + sand (before use), W 6 

Mass of bottle + cone + sand (after use). W 8 

Volume of hole, V2 == w. -W 9·Wc 

:, d (sand ) 

Mass of gallon can, W5 

Mass of gallon can+ moist soil , W7 

Mass of gallon can + dry soil , W 9 

Moist unit weight of soil in field , = W 7 • W 5 / V2 

Moisture content in the field, w (%) = W - - W e X 100 

W 9 . W5 

Dry unit weight in the fi eld , d (sand\ = 

Comparision moisture content== 

Orv uni t weiqht comparison = 

·, I (1 +( w (%)/100) 

Page 1 of 1 
D.3 Page 3 of 3 

3956.60 g 

5394.30 g 

0.03 ft 

95.09 lb/ft3 

3768.20 g 

2132.50 g 

3.61 lb 

5194,6 g 

1744.1 g 

0.0421 ft3 

505.60 g 

2710.80 g 

2648.50 g 

115.54 lb/ft3 

29% 

112.28 lb/ft3 

5.5% 
109.4 lb/ft3 



FINAL REPORT 

CONSTRUCTION QUALITY AsSURANCE (CQA) 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ERDF) 

SUPER CELLS 9 & 10 

SUBCONTRACTS013213AOO 
010.032-00-ROB 

D.4 

LEACHATE TRANSMISSION 

'ENVIROT ECH 2500 North Eleventh Street • PO Box 6029 • Enid, Oklahoma 73702 • (580) 234-8780 • Fax (580) 237-4302 
ZNGII IHR11'11_; ! 1·or, ,.. u 1 ft f' IC II f l° 

D 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closl!lre Hanford t:":\ 
Subm itta l : 0S-188 Earthwork Field Data t=1 

Soil Information 

ProIect ERDF Cells 9-10 Expansion 

Proiect 10 S01321 3A00 
-Report No 05-016-060 Date ,~ 5/4J20i0 

Brown/Blaok Sand -Descnpt1on · 

Troxler ID· 2788'1 

Moist Std 6 47 Density Std '2181 

Moist offset: Density offset. 

Allowable Moisture Range. NIA 

Necessary % Proctor· ' 95% .. 
Necessary % Proctor: 90% 

Test No Location Pr. Lift Time Oper 
Depth 
(in.) 

Leachate Transm ission Line : 90¾ Proctor 

LT-09 Discharge line CP9 to MH-3. SF-06 1 

LT-10 Discharge line CP9 to MH-3, SF-06 2 

L T-11 Discharge line CP9 10 MH-3, SF-06 3 

l T-12 Discharge line CP9 to MH-32 SF-06 4 

LT-13 Discharge hne CP9 to MH-32 SF-06 5 

LT-14 Discharge line CP9 to MH-3, SF-06 6 

Crest Pad 10: 95% Proctor 

CP10- 7 Cres t Pad 10 SF-07 3 

CP10-8 Crest Pad 10 SF-07 3 

Reviewed by. ~ / 

~/f -/ c:!" ,L 
:nvirotech Engin,.fering & Consulting Inc 

9: 15 LH 12 

9:45 LH 6 

10:45 LH 6 

12 00 LH 6 

15 10 LH 6 

15:50 LH 6 

1020 LH 6 

10 25 LH 6 

Page 1 of 1 
D.4 Page 1 of4 

, 

~ENVIRDT 'E CH 
25f"I0N . ll lh',l rl ·••I I h11d . UK ,\ ~111 
· '.•Ill}~ \.;.3 - 3 11 I f- ,1\ t 'il\ll l cJ7--l J02 

Proctor: SF-05 

Max Dry Density (pcf) 124A 

Optimum Moisture(%) 12.5% 

Proctor· SF-06 

Max Dry Density (pcf) 120.8 

Optimum Moisture (% ) · 14_;..3% 

Proctor: SF-07 

Max Dry Oenslty (pcf) 1' f7,3 

Optimum Moisture (% ) 12.5% 

Wet Moist I Ory 
Density Content 

% Proctor 
Density 

Pass/ 

(pcf} (%} 
(calc) 

(calc) 
Fail 

122.7 9.4~o 92.8% 112.2 PASS 

121 0 7.4'°1, 93.3% 112.7 PASS 

125.3 - , 1.4% 93 .1% 112.5 PASS 

"'1 18.5 68 1/; 91 .9% 111.0 PASS 

134 5 13.7% 97.9% 118.3 PASS 

[pJ "22..,8 10 8 1/o 91 .7% 110.8 PASS 

116.9 4.20//, 95 .6% 112 .2 PASS 

1J 6.2 3.6% 95 6% 112.2 PASS 

- -- ~ 

- -

-

-
f_ --

.S-/s- / /c..; 

Date 



UNIT WEIGHT OF COMPACTION 
~ENVl~DTECH BY SAND CONE (ASTM 1556) 

Client : WCl"l 
- . . - 2 ·,1lON 111h 5111, -1 I En,d , ()K i ! 7UI -.;.-g_-

Submittal : 05-188 Earthwork Field Data .... i l'l l l• c J +IFBO I f,. , , =,flQ; 1 l~ --4"10.2 -~ 
Sample Information - -~ Contact Name. Charlie Skiba "J..r.",.._ Sample ID: ur-12 , . ..,, 

Project: S013213A00 "' J Sample Description Brown/Black Sand ~~ ... ' 

Project Location : eROF Cells 9-;t_lQ Sampling Date: 51412010 ~; 
Tested By. L .t-faV Date: 5/4/20'10 Sampled By'. L.Hay !"!-~~~ 

Reviewed Bv: T. W1lliams~0 ate: 51512010 Date Received . 5/4/2010 ~ ..fi::Z 
Comments Report No .. _05-0 16-0oO 

.__....,,.,,~ " . 

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 , W 2 

3, Volume of mold , V 1 

4 Dry un it weight, yd (Sand) = w~ -w I 
V1 

Calibration Cone 

5. Mass of bottle+ cone+ sand (before use), W 3 

6. Mass of bottle+ cone+ sand (after use ), W, 

7. Weight of sand to fil l the cone, We= w. -W 3 

Results from Field Tests 

8, 

9. 

10 

11 . 

12 . 

13. 

14. 

15. 

16 

'i7 
18. 

Mass of bottle+ cone + sand (before use). W6 

Mass of bottle + cone + sand (after use ). W 8 

Volume of hole . V2 = W6 - Wo-W0 

; d (sand) 

Mass of gallon can . W 5 

Mass of gallon can + moist soil , W, 

Mass of gallon can + dry soi l. W 9 

Moist un it weight of soil in field, ·, =W7-Wsl V2 

Moistu re content in the field. w (%) = W z - Wo X 100 

W 9 -W5 

Dry unit weight in the field , d (Sand) = 

Comparision moisture con tent = 
Dry unit weight comparison = 

I (1+(w(%)/100) 

Page 1 of 1 

0.4 Page 2 of 4 

3956.60 g 

~394,30 g 

0.03 ft 

95.09 lb/ft3 

37_?8 ?0 g 

2132.50 g 
0 

3.61 lb 

5958.9 g 

2550,7 g 

0 0411 ~3 

394.40 g 

2619.30 g 
-· 

2466, 50 g 

119.36 lb/ft3 

7.4% 

111 16 I b/ft3 

6~8% 

11 1.0 lb/ft3 

I 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Submitta l: 5-188 Earthwork Field Data 

Soil Information 

Pro1ect ERDF Celts 9 -10 Expans1or. 

Pro1ect 10 S0 13213A00 
r-- -

s1~no10 Report No 5-'1 6-061 Date -Descnpt1on Br,own/Black Sarnd 
~~ 

~ .. 

Troxler ID 2 7881 

Moist Std 637 Density Std 2 1'.9~ 

Moist offset Density offset. .. 

Allowable Moisture Range NIA 

ecessary % Proctor 
.. 

9of~ 
,. ' 

- -~ ' 

I Depth 
Test No Location Pr. Lift Time j' Oper (in.) 

leachate Transmission line: 90% Proctor 

LT-15 Discharge line CP9 to MH-3, SF-06 7 

L T-16 O,scharge line CP9 to MH-32 SF-06 8 

LT- 17 O,scharge line CP9 to MH-32 SF-06 9 

LT-18 Discharge line CP9 to MH-32 SF-06 10 

Sand Cone Verification 

SCV-10 NE end or proIect NIA NIA 

Reviewed by - r,✓. / 

-A /< . !.~ 
:nvirotech Et9ineenng & Consulting Inc 

722 LH 6 

9 00 LH 6 

9:41 LH 6 

12:45 LH 6 

14.25 LH 6 

Page 1 uf 1 
D.4 Page 3 of 4 

• ENVIROTECH 
~;il)ll 'S, 1 l ih ',lro•t• I I En u l ( 11' - •. ~•JI 

i RO ~3-l fi - R() I f- ,, 'ii3tl .:l - -1 1() 2 

Proctor· .SF-Qj 

Max Dry Density (pcf) j 13 6 

Optimum Moisture (% ): 12-4% 

Proctor SF-06 

Max Dry Density (pcf) 1 20.8 

Optimum Moisture (% ): 14.3% 

Proctor SF-07 

Max Dry Density (pcf) 117 .3 

Optimum Moisture (%). 12-5°,o 

Wet Moist 
% Proctor 

Dry 
Pass/ 

Density Content 
(calc) 

Density 
Fail Coen_ {%) (caJc) 

-

12.J 3 10.0% 92.8% 11 2.1 PASS 

124 9 12.6% 9 1.8% 11 0.9 PASS 

120 1 92% 9 1.0% 11 0.0 PASS 

__ 129,5 14.2% 93.9% 113 4 PASS 

" 

,og 1 4 1-0,,Z NIA 103 8 NIA 

-:...i 

§ 
-

-- J 

-~ i 
-

a 

-'Ul 

- -

-
= 

~~ I ~i 

8 /c::,. / /O 
Date 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) ENVIROTECH 

Client: WCH 
Submittal : 05-1'88 E artnworl< 'Field Data 

Sample lnfonnation 
Contact Name. Charlie Sk iba .lt-.~"i:.\.,:t 
Project SO132"1 3AO0 ,.,, .. ~ 
Project Location: EROF C ells ~ 1 0 
Tested By. L Hay Date 515/2010 
Reviewed By i .. Wilfi~m~ ~Jl9t.?_: _ ~/~/201 0 
Comments 

2-;oo '" 11,h ~trp,•1 1 , ,,,J o" ~ 1~0 1 
. ;gr: , ~ 1-l H ,Ill) I r .i:, i80 r J 1- -l \0! 

Sample 10. SCV-10 
Sample Description · L: Brown 5 and wt'S,11 

Samplino Date: 5!5[2010 
Sampled By LHay 
Date Rece ived: 51572010 
Report No. 05-016-061 

FIELD UNIT WEIGHT· SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1. Mass of Proctor mold. W, 3956.60 g 

2. Mass of Proctor mold + sand . W2 5394.30 g 

3. Volume of mold . V 1 0. 03 ft 

4 Ory unit weight. Y1 tS,'.Jndl = W, _. W, 
95 .09 lb/ft3 

v, 

Calibration Cone 

5. Mass of bottle + cone + sand (before use). W:1 3768 20 g 

6 . Mass of bottle+ cone+ sand (after use) , w. 2132.50 g 

7. Weight of sand to fi ll the cone. W 0 = W4 - W3 3.61 lb 

Results from Field Tests 

8. Mass of bottle + cone + sand (before use), W,, 6237_6 g 
9_ Mass of bottle + cone + sand (after use) . We 2765,2 g 

10. Volume of hole. V2 = W5 - w .-Wc 
0 0426 ft3 

; · d (sand ) 

11 . Mass of gallon can . W, 394 10 g 

12. Mass of gallon can + moist soil , W7 2487 50 g 

13. Mass of gallon can + dry soil, W9 2403.70 g 

14. Moist unit weight of soil in field , / = W7 - W5 / Vz 108. 38 lb/ft3 

15 Moisture content in the field, w (%) = Wz - W? 

W9 - W,; 
X 100 

4.2% 

16_ Dry unit weight in the field , 111saM J . I (1+ ( w (%)/100) 1 04. 04 lb/ft3 

17. Comparision moisture con tent = 4J% 
18_ Ory unit weight comparison = 10:l8 lb/ft3 

Page 1 of 1 

D.4 Page 4 of 4 

- - . 



FINAL REPORT 
CONSTRUCTION QUALITY AsSURANCE (CQA) 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ERDF) 

SUPER CELLS 9 & 10 

SUBCONTRACT S013213A00 
010.032-00-ROB 

D.5 

MANHOLE 32 

ENVIROTECH 2500 North Eleventh Street • PO Box 6029 • Enid, Oklahoma 73702 • (580) 234-8780 • Fax (580) 237-4302 
H-lfj :tl FI ~11-lt i ,I, rn ri iU!nr•rr. IN C 

D 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washi ngton Closure Hanford 
. ' -.. ..... 

Submittal : 05-188 Earthwork Field Data .. 

Soil Information 

Project ERDF Cells 9-1 O Expansion 

Proiect 10· S01321 3AOO -.. 
Report No 05-0116-031 Date ~., '3/2412011() 

Brown/Blacl< Sand 
..... 

Description . ~ T< 

Troxler ID 27881 

Moist Std: 643 
Moist offset 

Allowable Moistu re Rang e · 

Necessary % Proctor: 

Test No Location Pr. 

Manhole #2 1 

MH21-03 West Side MH21 SF-06 

MH21 -04 North Side MH21 SF-06 

MH21-05 East Side MH21 SF-06 

MH21 -06 South Side MH21 SF-06 

Manhole #39 

MH39-03 West Side MH21 SF-06 

MH39-04 North Side MH21 SF-06 

MH39-05 South Side MH21 SF-06 

MH39-06 East Side MH21 SF-06 

Manhole #32 

MH32-01 Manhole 32 SF-06 

MH32-02 Manhole 32 SF-06 

Manhole #33 

MH33-01 Manhole 33 SF-06 

MH33-02 Manhole 33 SF-06 

Reviewed by: . -rw 
/I / £ · /" ~ / (Y>u/, //,,_ 

: nvirotech En_s/neering & Consulting. Inc 
r 

Lift 

1 

2 

3 

4 

1 

2 

3 

4 

Sub 

Sub 

Sub 

Sub 

Density Std '21 90 

Density offset: 

N/A 

9Q'11,1i 

Depth 
Time Oper 

(in.) 

13:00 LH 12 

13:10 LH 12 

13:20 LH 12 

13:30 LH 6 

13 40 LH 12 

13 50 LH 12 

14:00 LH 12 

14:10 LH 6 

14 20 LH 12 

14.25 LH 12 

14 40 LH 12 

1445 LH 12 

Page 1 of 1 
D.5 Page 1 of 4 

~ENVIROTECH 
! 1'1( 1 '.J I I :h -.,1r,-.•1 I f:n ,d , K • i · 01 

,KIi cl-l-6 ~tl0 I F,1 ·,;an, 2 i1--uu2 

Proctor- SF-05 

Max Ory Density (pct) · 124-4 

Optimum Mois ture (% )· 12.5 °/4' 

Proctor SF- 06 

Ma x Dry Density (pcf) 120.8 

Optimum Moisture (% ) 14.3% 

Proctor· 

Max Dry De nsity (pc f) · 

Optimum Moisture (% ): 

Wet Moist 
% Proctor 

Dry 
Pass/ 

Density Content Density 
(pcf) (%) 

(calc) 
(calc) 

Fail 

1"'1 8.5 7 .6% 91 .2% 110.1 PASS 

1'20~7 9.0% 91 .7% 110.7 PASS 

121.4 9.2% 92 .0% 11 1.2 PASS 

r2J.6 7.5¾ 95 .2% 115.0 PASS 

127.8 8..0°.lo 98 .0% 118.3 PASS 

126 .. 7 7 5% 97 .6% 117.9 PASS 

127 .8 7.7% 98 .2% 118.7 PASS 

127 6 8,8% 97. 1% 117.3 PASS 

130 7 5,._3% 102.7% 124.1 PASS 

-!1 26 .0 49% 99.4% 120.1 PASS 

129.9 87% 98 .9% 119 5 PASS 

131 .0 9.1% 99.4% 120.1 PASS 

.:,'If ~ 

S-/S-/ /0 

Date 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556 ) 

Client: WCH 
Submittal: 05- 188 Earthwork Field Data 

Sample .Information 
Contact Name Charlie Skiba 
Project: SO 13213AOO 
Project Location : ERDF Cells 9-10 
Tes ted By L Hay Date: 3/24/2010 
Reviewed By T. Will fams::zµTJate: 3125/2010 
Comments 

ENVIROT ECH 

.! 500 I I ih 5l rf't'i I En,d . UK 7 l 7ll I 
1 :;ao, 23 -1-8780 I F.1~ • Sflil 1 .! l ~ -1 .ll):2 

Sample ID MH39-06 
Sample Description : Brown Black Sand 

Sampling Date 3/24/2010 
Sampled By· L. Hay 
Date Received : 3/24/2010 
Report No. 05-016-031 

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 . W 2 

3. Volume of mold, V 1 

4. Dry un it we ight, y d (sand\ = 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 = W4 - W 3 

Results from Field Tests 

8 
9. 

10. 

11. 

12. 

13, 

14. 

15. 

16. 

17, 

18. 

Mass of bottle + co ne + sand (before use) , W6 

Mass of bottle + cone + sand (after use). W8 

Volume of hole, V2 = W6 - W8-Wc 

_1 d (sand) 

Mass of gal lon can. W 5 

Mass of gal lon can + moist soil, W 7 

Mass of gallon can + dry soil , W 9 

Moist un it weight of soi l in fie ld. / = W, - W 5 / V2 

Moisture conten t in the field , w (%) = W, - W 9 X 100 

Wg - Ws 

Dry unit we ight in the field . d (sand) = 

Comparision moisture content = 
Dry un it weight compari son = 

/ / (1+( w (%)/100 ) 

Page 1 of 1 
D.5 Page 2 of 4 

3955 .80 g 

5396. 10 g 

0.03 ft 

95.26 lb/ft3 

6718.40 g 

. 5097 10 g 

3.57 lb 

6408.0 g 

2269.2 g 

0.0583 ft3 

0.00 g 

3347.40 g 

3080.80 g 

126.66 lb/ft3 

8.7% 

116.57 lb/ft3 

8.8% 
117.3 lb/ft3 



FIELD DENSITY TEST (ASTM D-6938) 

Cl ient: Wash ing ton Closure Hanford i..t 
Subm itta l: 5-188 Earthwork Fi eld Data 

Soil Information 

Proiect ERDF Cel ls 9-10 Expan sion 

Project ID S01 32 13A00 

Report No \05-016-36 Da te 03 I 31 r 2ono 

Description: Brown 81-ack S and 

Troxler ID. 27684 

Moist Std· 639 

Moist offset: 

Allowable Moisture Range: 

Necessary % Proctor. 

Test No LocationC26 Pr. Lift 

Man hole #33 

MH33-03 Manhole #33 SF-06 1 

MH33-04 Manhole #33 SF-06 2 

MH33-05 Manhole #33 SF-06 3 

MH33-06 Manhole #33 SF-06 4 

M;mhole #32 

MH32-03 Manhole#32 SF-06 1 

MH32-04 Manhole#32 SF-06 2 

MH32-05 Manhole#32 SF-06 3 

MH32-06 Manhole#32 SF-06 4 

Manhole #33 

MH33-07 Manhole# 33 (SC) SF-06 5 

MH33-08 Manhole#33 SF-06 6 

MH33-09 Manhole#33 SF-06 7 

MH33-10 Manhole#33 SF-06 8 

MH33-11 Manhole#33 SF -06 9 

MH33-12 Manhole#33 SF-06 10 

Reviewed by: Ttd._ 

/j_,/~J{_ 
:nvirotel)h Engi1i~ring & Consulting Inc 

Density Std . 22"1.3 

Density offset. . 

N/A 
- -· 

95% ~ 

Depth 
nme Oper 

(in.) 

7:30 LH 12" 

7.55 LH 12" 

8:35 LH 6" 

9:15 LH 6" 

9.45 LH 12" 

10:45 LH 12" 

11 -50 LH 12" 

13:00 LH 12'' 

14:00 LH 6" 

14.30 LH 6" 

15 00 LH 6"' 

1530 LH 6" 

15:45 LH 6'' 

16·10 LH 6" 

Page 1 of 1 
D.5 Page 3 of 4 

~E 1NVIRDT E CH 
c ';OIJ '\/ I llh SirPH I f.11,d 01\ 7 n11 
, 5HU • ! .J.J 1re11 1 ~.1,, ;eo, cr-.i i11~ 

Proctor· SF-OS 

Max Dry Density (pct) 124A 

Optimum Moisture (%)· ·"1 2. 5% 

Proctor. SF-06 

Max Dry Density (pcf) 120,8 

Optimum Mo·isture (%)· 14:3% 

Proctor . 

Max Dry Densi ty (pcf) : ~~ 
~'Y"",1;""'"" 

Optimum Moistu re (%) : ••· O,c,-;¥ ~ 

Wet Moist 
% Proctor 

Dry 
Pass I 

Density Content Density 
(pcf) (%) 

(caJc) 
(calc) 

Fail 

135!0 1 4,6% 97 .5% 11 7.8 PASS 

l 31A ,.9 7% 99.2% 119.8 PASS 

130 2 10. 7¼' 97.4% 117 6 PASS 

127. 9 7. 3 /4 98.7% 119 .2 PASS 

1'30. 7 1'1 3~ 97.2% 117.4 PASS 

"1 25 0 7.4% 96.3% 116.4 PASS 

124 7 83% 95.3% 11 5.1 PASS 

128.4 4 .9% 98.5% 119 0 PASS 

128 2 j Q.7,.CAf 95 .9% 115.8 PASS 

126~8 g_ ¾ 95 7% 115,6 PASS 

f28 j 10_,,'§%~ 95.6% 115.5 PASS 

1217 6 10, 1% 95.9% 115.9 PASS 

129.4 11 .3% 96 .2% 11 6.3 PASS 

128.8 9 .6°/o 97.3% 117.5 PASS 

S-/_s -/ / 0 

Date 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Submittal: 05-188 Earthwork _B el_d Datc1 

Sample Information 
Contact Name: Ch-arlle Skiba ·• , "" , 
Project: S0132 13A00 
Project Location : ERDF Cells 9-10 
Tested By: Lucas Hay Date: 3/3112'010 
Reviewed By: T. W illiams ::f ¥Pate 4/1/2010 
Comm ents 

ENVIRDT ECrl 

2 ;uo "-l. I I ih "irt·PI I f:nrci , OK. ;-J 71) I 
1.'.iB1l , 21 -.-8 -B0 I FJ·s :Sell)·, 2J7---I J1)2 

Sample ID MH33-07 
Sample Description : Brown-Sand 
Sampling Date: 3/31/2010 
Sampled By Lucas Hay 
Date Received : 3/3112010 
Report No .. 05-016-036 

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 , W 2 

3. Volume of mold . V 1 

4, Dry unit weight, y d 1sand) = W , • W l 

V , 

Calibration Cone 

5. Mass of bottle+ cone+ sand (before use} , W 3 

6 . Mass of bottle+ con,e + sand (after Lise), W 4 

7. W eight of sand to fill the cone, We= W4 - W3 

Results from Field Tests 

8. 

9. 

10 

11 . 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

Mass of bottle + cone + sand (before use). W5 

Mass of bottle+ cone+ sand (after use) , W8 

Volume of hole, V2 = W 5 - W e-We 

/ d (sand) 

Mass of ga llon can . W5 

Mass of ga llon can + moist soil , W 7 

Mass of gal lon can + dry soil , W9 

Moist unit weight of soil in field , :.1 =W, - W 5 / V2 

Moisture content in the field , w (%) = W , - W9 X 100 

W9 - W 5 

Dry unit weight in the fie!d ' d (sand): 

Comparision moisture content = 
Dry unit weight comparison = 

;- I (1+ ( w (%)/100) 

Page 1 of 1 

0 .5 Page 4 of 4 

3955.80 g 

5396.10 g 

0.03 ft 

95.26 lb/ft3 

6718.40 g 

5097 .10 g 

3.57 lb 

6268_ 2 g 

2348,0 g 

0,0532 ft3 

0.00 g 

3125.60 g 

2814.10 g 

129.52 lb/ft3 

11 .1% 

116.61 lb/ ft3 

10.]% 

115.8 lb/ft3 



FINAL REPORT 

CONSTRUCTION QUALITY AsSURANCE (CQA) 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ERDF) 

SUPER CELLS 9 & 10 

SUBCONTRACT S013213AOO 
010.032-00-ROB 

D.6 

CELL EMBANKMENTS 

E NV(ROTECH 2500 North Eleventh Street • PO Box 6029 • Enid, Oklahoma 73702 • (580) 234-8780 • Fax (580) 237-4302 
D 
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FIELD DENSITY TEST (ASTM D-2922) 

Client: 

Address : 

Project: 

Project ID: 

Sheet No. 

Description: 

Troxler ID: 

Moist Std: 

Moist offset: 

Allowable Moisture Range: 

Necessary % Proctor: 

~ - . 

Test No Location 

North Berm 

,Wastiington·c1osure Hanford .:~ 

ERDF~~ _,. .... - - -... -
"'' . ......~. -~. ·~ • ..... ::~ .. "' . 

ERDF Super Cell 9 

S66X528AO0 

1-10 Test Date: 9/14/2009 

1249 

661 Density Std : 2241 

- Density offset: -
N/A 

95% 

t: """ .:, ~ 

P Lift r· ~. 0 • Oeptti 
r. i .. :m.!.., ~P~t (in.) 
... .. .,. " - Os 

NB-01 SE Section of N. Berm SF-02 SG 10:20 LH 6 

NB-02 NW Section of N. Berm SF-02 SG 13:50 LH 6 

Reviewed by: /} L / / 

::nvirotectyEngin6ering & Consulting. Inc 
I 

r--age I, OT 1 

0 .6 Page 1 of 69 

II ff}'~Y.1~ESI~Pt7 
2500 N . 11th Street I Enid, OK 73701 

(580) 234-8 780 I Fax (580) 237-4302 

Proctor: SF-01 

Max Dry Density (pcf): 124.4 

Optimum Moisture (%): 9.2% 

Proctor: SF-02 

Max Dry Density (pcf): 119.9 

Optimum Moisture(%): 10.0% 

Procto~: 

Max Dry Density (pcf): 

Optimum Moisture(%): 

Wet Moist % Procio; • :-o~~: Pass 1 
Densi!}'. Content. . (calc) ·; ~,!!Y tfall _ 
. (p'ar] "(%) - .. ,.. • ,. -.(calc} J __ .... 

122.3 3.8% 98.2% 117.8 PASS 

124.1 6.1% 97.6% 117.0 PASS 

Date 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Address: IERDF Construction 

Contact Name: 
Project: 
Project Location: 
Tested B : 9714/2009 
Reviewed B : $/17/2009 
Comments 

1. Weight of Proctor mold, W, 

2. Weight of Proctor mold+ sand, W 2 

3. Volume of mold , V1 

4. Ory unit weight, Yd (sand) = W 2 • W 1 

v, 

Ca ioratio 

5. Weight of bottle+ cone+ sand (before use), W3 

6. Weight of bottle+ cone+ sand (after use), W 4 

7. Weight of sand to fill the cone, W c = W 4 - W 3 

es1.i/ts 'from, 

8. Weight of bottle+ cone+ sand (before use), W 6 

9. Weight of bottle+ cone+ sand (after use), W 8 

10. Volume of hole, V2 = W6 - W 8-Wc 

1 d (sand) 

11 . Weight of gallon can, W 5 

12. Weight of gallon can+ moist soil. W7 

13. Weight of gallon can+ dry soil, W 9 

14. Moist unit weight of soil in field, r = W1-Ws /V2 

15. Moisture content in the field, w (%) = Wz - W9 X 100 

W9 -W5 

E G IN EER I NG & ~ 0 ,, 1'3 ·d i · , 

2500 N. 11th Street I Enid , OK 73 70 1 

(580) 23-1-8 780 I Fax (580) 13 7--1301 

Sample ID: NB-01 
Sample Description: Sol!lth Berm 
Sampling Date: 9/14/2009 
Sampled B : LH 
Date Received : 9/14/2009 
Re art No.: '010 

0.00 g 

1201 .86g 

0.03 ft 

79.49 lb/ft3 

1366.53 g 

0.00 g 

3.01 lb 

5458.46 g 

1377.97 g 

0.0808 ft3 

0.00 g 

4471 .31 g 

4284.38 g 

121.97 lb/ft3 

4.4% 

16. Dry unit weight in the field, d (sand)= r I (1+( w (%)/100) 116.87 lb/ft3 

17. Comparision moisture content = 

18. Orv unit we[Qht comparison= 

Page 1 of 1 
0 .6 Page 2 of 69 

3.8% 

H 7.8 lb/ft3 

. 



FIELD DENSITY TEST (ASTM D-2922) -~,~Y!~EI:~~,!::i 
Client: ~ asn1n§tori-:c1osurefianford ~1 2500 N. 11th Street I En id, O K 73 701 

ii:Roi=;,. ~,..,,,, -,~~iij (580) 234-8 780 I Fax (5801 237-4 302 

Address : 
... ,,, ,.~ 

. :..--r~ , 

Soll lnfotmation ;.t:, ~;iti,~P ... ~~••£{ -~;:~;;:',f;;:.,•;:. ,:'¢..'J>'~J'S: .. ~~, "'i. 1.5f~:· ~ .. ~;~ -•. ,~'.'" . 
~ .. b,-~.?'-~rr..:s_~-::--1'~~;;;._~ ... :..-.·t..""'.":""~""'-".i7:;t· ~•_,;.,:\,~tf.L.:.;;•~W~J -

!~;- ,.-;.._i;r, • ~~~=---. 

Project: ERDF Super Cell 9 Proctor. r SF-01 

Project ID: S66X528AO0 Max Dry Density (pcf): 124.4 

Sheet No. 14-2 Test Date : 9/1712009 Optimum Moisture(%): 9.2% 

Description: Proctor. SF-02 

Troxler ID: 1249 Max Dry Density (pcf) : 119.9 

Moist Std: 670 Density Std: 2250 Optimum Moisture(%): 10.0% 

Moist offset: - Density offset: - Proctor: SF-03 
Allowable Moisture Range: N/A Max Dry Density (pcf) : , 124.1 

Necessary % Proctor: l 90% Optimum Moisture{%): 9.5% 

,'!'!~) 
.... ,,, ; -~ ,-,._._- ,~ f. ,, ~~ •..t ... -...1 I" ·'I ~ .. , ..... .:, ,._,,,.~ 

JD!~ l~~~i~ Moist ~ --%J>~it ·~~ !,!stNi 
• ~ rr. 

l•?ii r"lJti: ~ ; ~ ~ ntent ' lfi{ ·~ . Location :it:lr ·(in.}" ':Denslw, t.§...-<ca!~f~ Densi!Y 
.... . .. --~.r .,j;-;.__ , • . ~ -~ ~; ' ......,;;;,~ .• ..¥{pd>:~,, %}~ lfa\h;~ ~ri ~- ...... ;.,~ ~ ..,~ .... 

Phase 3 Construction 

P3-20 NE Area Middle of P3 SF-03 1 N/A LH 8 121.5 7.1% 91.4% 113.4 PASS 
I 

P3-21 SW Area Middle of P3 SF-03 1 N/A LH 8 121.4 7.6% 90.9% 112.8 PASS 

. . 

. .. 

..--, ' 
Reviewed by: r /It 

AJ~i- V2- d/ c) 1 
:nvirotech Ei,gineering & Consulting. Inc Date I I 

t-'a ·e LOT o g 
D.6 Page 3 of 69 



FIELD DENSITY TEST (ASTM D-2922) • ~}:~Y1~9,I~PJ~ 
Client: WashlR'gton .... Closure'l-fanfotd~ 2500 N. 1 I ih Sireet I Enid , OK 73 701 

(580) 234-8780 I Fax (580! 237-4302 
Address : ERDF~.:"':,. ..-'"".l:. '.i'.IY...."~•~~~ 

.. - .,_ ~ .£;;~]._::-~ ,_,. • ~;-,_.-, .... ~. •~• "· 3:;:f.:.b·· Soll Information . =_,,.,:,._,...,.._~,~~ . ...-.c_.,._v-a.· ~,;:;.~:z,i-.r; ~,~~£9t _, . ·~ """'-''"' ··• ..,..,. -~ -~-i,~~;._~ """' :r.,c~~a:::; ; J 

Project: ERDF Super Cell 9 Proctor. SF-01 

Project ID: S66X528AOO Max Dry Density (pcf): 124.4 

Sheet No. 14-1 Test Date: 912112009 Optimum Moisture{%): 9.2% 

Description: Proctor: SF-02 

Troxler ID: 1249 Max Dry Density (pcf): 119.9 

Moist Std: 670 Density Std : 2250 Optimum Moisture{%): 10.0% 

Moist offset: - Density offset: - Proctor: SF-03 

Allowable Moisture Range : NIA Max Dry Density {pcf): j24.1 

Necessary % Proctor: 90% Optimum Moisture{%): '9.5% 

. t] I-"': ft .... - - . -. -~ ,... :+:~ r,• -r - :,, wer·~ ::-~Molstj '.t .. -~1 ~~ 
-- ~:~"/ ,. • i&f~~ Dept~,' %~r~r. Pass·/ 

Test~_,!> • Location -~ Pr. -~ Lift iflme , OP.er ~(In;) ·~0 
Dens_l~ Conlr~ ··~R;etc> __ -~ o.Q!n!Lty. ,- ( 

. ..... . __ ,. ~~t ..... -~J ., ft .:1~cf)-._, ';l(% '• .r'(catcl'-~ ;;.;f.!'L . , ...... ,.., 
" - "';., ... 

North Berm 

NB-05 As per Map SF-03 2 NIA LH 8 134.3 9.4% 98.9% 122.7 PASS 

NB-06 As per Map SF-03 2 NIA LH 8 129.8 8.7% 96.2% 119.4 PASS 

South Berm 

SB-01 As per Map SF-01 SG NIA 
. 

LH 8 128.4 4.1% 99.1% 123.3 PASS 

SB-02 As per Map SF-01 SG NIA LH 8 128.1 5.7% 97.4% 121 .2 PASS 

SB-03 As per Map SF-03 1 NIA LH 8 117.2 4.0% 90 .8% 112.7 PASS 

SB-04 As per Map SF-03 1 NIA LH 8 125.3 10.2% 91 .6% 113.7 PASS 

-
Reviewed by: { A l 

~~it~- ?/z2/c6 
:nvirotec~ngineering & Consulting. Inc Date 

I 
t-'a g el OT 0 
D.6 Page 4 of 69 



Date: 
Report: 
Map: 
Notes: 

North 

CQA Moisture Density Map Cells 7-8 

21-Sep-09 
14 
North Berm Map-1 

Lift: 
Operator: 
Material: 

EB NB-05 

Page 3 of 6 
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2 
Luke Hay 
SF-03 

EB 
NB-06 



Date: 
Report: 
Map: 
Notes: 

North 

CQA Moisture Density Map Cells 7-8 

21-Sep-09 
14 
South Berm Map-1 

Lift: 
Operato r: 
Material: 

SB--02 

Page 4 of 6 
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SG 
Luke Hay 
SF-01 

E9 
SB-0 1 



Date: 
Report: 
Map: 
Notes: 

North 

CQA Moisture Density Map Cells 7-8 

21-See-09 
14 
South Berm Map-1 

Lift: 
Operator: 
Material: 

EB 
S8-03 

Page 5 of 6 
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1 
Luke Hay 
SF-03 

EB 
SB-04 



0 
a, 
7J 
OJ 

co 
Cl) 

(X) 

£. 
O'l 
(0 

ENVIROTECH 
H .J G INFF.P. l ~~G & C J i, I SU LT l 1'1 , . IN C 

CQA Moisture Density Map Cells 7-8 

Date: 21-Sep-09 Lift: 1 
Report: 14 Operator: Luke Hay 
Map: Phase 3 Grid 1 Material: SF-03 
Notes: 

North 

:··· ............. . ·· .. . 
: \ 

f \ 

EB P3-21 

EB 
P3-20 

·· ........... ................ .............. .......... .............................. •··· 

Page 6 of 6 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Address: ERDF Construction 

-Sam le Information 
Contact Name: Bill Borlaug 
Project: S66X528A00 
Pro·ect Location : ell 9 
Tested B : Date : 9/21/2009 
Reviewed B : Date : 9/23/2009 
Comments 

ENVIROTECH 
ENG lN EER iNG & Cv i'I S:J Li lNG l t--1( 

2500N. ll th5treet I Enid , O K 73701 

(580) 23-1-8 780 I Fax (580) 237--1 302 

Sample ID: 
Sample Description: North Berm 
Sampling Date: 9/21/2009 
Sampled B : LH 
Date Received : 9/21 /2009 
Report No.: 14 

FIELD UNIT,WEJGHT - SAND,CONE METHOD 

1. Weight of Proctor mold , W 1 

2. Weight of Proctor mold+ sand , W 2 

3. Volume of mold, V1 

4. Dry unit weight, Yd (sand)= W 2 - W , 

v, 

Calibration Cone 

5. Weight of bottle+ cone+ sand (before use), W 3 

6. Weight of bottle+ cone+ sand (after use), If:/ 4 
7. Weight of sand to fill the cone, We= W4 -W3 

esults •from Pield ,Tests 

8. Weight of bottle+ cone+ sand (before use), W 6 

9. Weight of bottle+ cone+ sand (after use), W 8 

10. Volume of hole, V, = W 6 - W 8-Wc 

1 d (sand) 

11. Weight of gallon can, W 5 

12. 

13. 

14. 

15. 

16. 

17. 
18. 

Weight of gallon can+ moist soil , W 7 

Weight of gallon can+ dry soil , W9 

Moist unit weight of soil in field, 1 =W7 -W5 /V2 

Moisture content in the field, w (%) = W 1 - W 9 X 100 

Wg-Ws 

Dry unit weight in the field, d (sand)= 

Com oarision moisture content = 

Orv unit weiqht com parison = 

1 I (1+( w (%)/100) 

Page 1 of 1 
0 .6 Page 9 of 69 

0.00 g 

1201.86 g 

0.03 ft 

79.49 lb/ft3 

1366.53 g 

0.00 g 

3.01 lb 

5485.72 g 

1172.98 g 

0.0817 ft3 

0.00 g 

4887.61 g 

4484.05 g 

131.87 lb/ft3 

9.0% 

120.98 lb/ft3 

9.4% 

122. 7 lb/ft3 



FIELD DENSITY TEST (ASTM D-2922) 

Client: 

Address: 

Soil lnfdrrnapgil·t·· •-

Project: 

Project ID: 

Sheet No. 

Description: 

Troxler ID: 

Moist Std: 

Moist offset: 

Allowable Moisture Range: 

Necessary % Proctor: 

North Berm 

NB-07 As per Map 

NB-08 As per Map 

NB-07A As per Map 

NB-08A As per Map 
. 

NB-09 As per Map 

NB-10 As per Map 

NB-11 As per Map 

NB-12 As per Map 

South Berm 

SB-05 As per Map 

SB-06 As per Map 

SB-07 As per Map 

_, 
Reviewed by: ( _/ j / 

w;;K;~·g-tciri-d6~~?J0fi;:;,t;;;J·\;\K".q 
·eRo F :;-.:;, };:• /·•ii?r;;f\W•f;-ry, '/f.t\-.;::<sl 

ERDF Super Cell 9 

S66X528AOO 

15-1 Test Date: 9/22/2009 

1249 

672 Density Std: 2244 

Density offset: -
N/A 

90% 

SF-03 3 7:45 LH 8 

SF-03 3 7:51 LH 8 

SF-03 3 8:46 LH 8 

SF-03 3 8:50 LH 8 

SF-0'3 3 8:56 LH 8 

SF-03 4 15:55 LH 8 

SF-03 4 16:03 LH 8 

SF-03 4 16:12 LH 8 

SF-03 2 12:45 LH 8 

SF-03 2 12:51 LH 8 

SF-03 2 12:57 LH 8 

nvirotr Eng1neering&. cfo"nsulting. Inc 

J-'age ·1 or 4 
D.6 Page 10 of 69 

119.2 

111.8 

126.0 

120.8 

125.2 

125.4 

130.9 

127.0 

125.8 

124.2 

125.0 

-~G~~~~El~P,~ 
2500 N, 11th Street I Enid, OK 73701 
(580) 234-8780 I Fax (580) 237-4302 

Proctor: SF-01 

Max Dry Density (pcf): 124.4 

Optimum Moisture(%): 9.2% 

Proctor: SF-02 

Max Dry Density (pcf): 119.9 

Optimum Moisture(%): 10.0% 

Proctor: SF-03 

Max Dry Density (pcf): 124.1 

Optimum Moisture(%): 9.5% 

9.2% 88.0% 109.2 FAIL 

6.9% 84.3% 104.6 FAIL 

12.1% 90.6% 112.4 PASS 

6.4% 91 .5% 113.5 PASS 

9.4% 92.2% 114.4 PASS 

11 .1% 91 .0% 112.9 PASS 

9.9% 96.0% 119.1 PASS 

10.9% 92.3% 114.5 PASS 

11.9% 90 .6% 112.4 PASS 

10.6% 90.5% 112.3 PASS 

8.8% 92.6% 114.9 PASS 

Date 1 



Date: 
Report: 
Map: 
Notes: 

North 

CQA Moisture Density Map Cells 7-8 

22-Sep-09 
15 
North Berm Map-1 

Lift: 3 
Operator: Luke Hay 
Material: SF-03 

EB 
NB-08 

N8-08A 

NB-09 

EB NB-07A 

EB NB-07 

Page 2 of 4 
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Date: 
Report: 
Map: 
Notes: 

North 

liillENVIR• TECH R ENGINEERING & CONSULTING , INC . 

CQA Moisture Density Map Cells 7-8 

22-Sep-09 
15 
North Berm Map-1 

Lift: 4 
Operator: Luke Hay 
Material: 

NB-12 

NB-11 

Page 3 of 4 
0 .6 Page 12 of 69 

SF-03 

EE) NB-10 



Date: 
Report: 
Map: 
Notes: 

North 

CQA Moisture Density Map Cells 7-8 

22-Sep-09 Lift: 2 
15 Operator: Luke Hay 
South Berm Map-1 Material: SF-03 

SB-07 

SB-06 

- ___ $_ - - - - - - - - -- -- -- - - - - ------ -- - -
SB-05 

Page 4 of 4 
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UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Address: ERDF Construction 

Contact Name: Bill Barlau~ 
Project: S66X528A00 
Pro·ect Location: ERDF Super Cell 9 
Tested By: LH Date: 9/22/2009 
Reviewed By: JV Date: 9/23/2009 
Comments 

/ .• ?.":·~_:'.-/\:·.,·.;·.:'.:; ~=.··· 

1. Weight of Proctor mold, W 1 

2. Weight of Proctor mold+ sand, W2 

3. Volume of mold, V1 

4. Dry unit weight, yd (sand): W 2 - W 1 

V1 

5. Weight of bottle+ cone+ sand (before use), W 3 

6. Weight of bottle+ cone+ sand (after use), W 4 

7. Weight of sand to fill the cone, We= W 4 - W 3 

8. Weight of bottle+ cone+ sand (before use), W 6 

9. Weight of bottle+ cone+ sand (after use), W8 

10. Volume of hole, V2 = W6 -W8-Wc 

7' d (sand) 

11 . Weight of gallon can, W 5 

12. Weight of gallon can+ moist soil, W 7 

13. Weight of gallon can+ dry soil, W 9 
14. Moist unit weight of soil in field, y =WrWs/V2 

15. Moisture content in the field, w (%) == W 1 - W9 X 100 

W9-W5 

2500 N. 11th Street I Enid, OK 73 701 
(580) 23 4-8 780 I Fax (580) 237-4302 

Sample ID: SB-07 
Sample Description: South Berm 
Sampling Date: 9/22/2009 
Sampled By: LH 
Date Received : 9/22/2009 
Report No.: 15 

0.00 g 

1201 .86 g 

0.03 ft 

79.49 lb/ft3 

1366.53 g 

0.00 g 

3.01 lb 

5678.49 g 

1312.24 g 

0.0832 ft3 

0.00 g 

4762.60 g 

4343.49 g 

126.20 lb/ft3 

9.6% 

16. Dry unit weight in the fie ld, d (sand) ~ y I (1+( w (%)/100) 115.10 lb/ft3 

17. Comparision moisture content= 

18. Dry unit weight comparison = 

Page 1 of 1 
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8.8% 

114.9 lb/ft3 



FIELD DENSITY TEST (ASTM D-2922) 

Client: 

Address: 

Project: 

Project ID: 

Sheet No. 

Description : 

Troxler ID: 

Moist Std: 

Moist offset: 

Allowable Moisture Range: 

Necessary % Proctor: 

North Berm 

NB-13 As per Map 

NB-14 As per Map 

NB-15 As per Map 

South Berm 

SB-08 As per Map 

SB-09 As per Map 

SB-10 As per Map 

SB-11 As per Map 

SB-12 As per Map 

SB-13 As per Map 

Reviewed by: / 

ERDF Super Ce ll 9 

S66X528AOO 

16-1 Test Date: 9/23/2009 

1249 

674 Density Std: 2250 

Density offset: -
NIA 

90% 

SF-05 5 13:05 LH 8 

SF-05 5 13:09 LH 8 

SF-05 5 13:15 LH 8 

SF-05 3 9:15 LH 8 

SF-05 3 9:18 LH 8 

SF-05 3 9:25 LH 8 

SF-05 4 16:25 LH 8 

SF-05 4 16:29 LH 8 

SF-05 4 16:34 LH 8 

D.6 Page 15 of 69 

115.3 

117.5 

109.6 

121.7 

119.6 

125.5 

124.0 

117.6 

116.9 

• f;lj~t~EJJf~P,~ 
2500 N. 11th Street I Enid, OK 73 701 

(58 0) 234-8780 I Fax (580) 237-4302 

Proctor: SF-01 

Max Dry Density (pcf): 124.4 

Optimum Moisture (%): 9.2% 

Proctor: SF-05 

Max Dry Density (pcf): 115.0 

Optimum Moisture (%): 14.6% 

Proctor: SF-03 

Max Dry Density (pcf): 124.1 

Optimum Moisture(%): 9.5% 

9.4% 91 .6% 105.4 PASS 

9.2% 93.6% 107.6 PASS 

5.3% 90.5% 104.1 PASS 

8.7% 97.4% 112.0 PASS 

7.5% 96.7% 111 .3 PASS 

11 .9% 97.5% 112.2 PASS 

10.7% 97.4% 112.0 PASS 

8.0% 94.7% 108.9 PASS 

7.8% 94.3% 108.4 PASS 



Date: 
Report: 
Map: 
Notes: 

North 

ENVIROTECH 

CQA Moisture Density Map Cells 7-8 

23-Sep-09 
16 
North Berm Map-1 

9:18 

Lift: 
Operator: 
Material: 

EB 
NB-14 

Page 2 of 4 
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5 
Luke Hay 
SF-05 

EB 
NB-15 

EB NB-13 



Date: 
Report: 
Map: 
Notes: 

North 

ENVIROTECH 

CQA Moisture Density Map Cells 7-8 

23-Sep-09 
16 
South Berm Map-1 

EB 
SB-08 

Lift: 
Operator: 
Material: 

Page 3 of 4 
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EB 
SB-10 

3 
Luke Hay 
SF-05 

EB 
S8-09 



Date: 
Report: 
Map: 
Notes: 

North 

ENVIROTECH 
-- = NG l l'J"C~ I NC ; 6, CC· N SUlli ~-lG /'-. C 

CQA Moisture Density Map Cells 7-8 

23-Sep-09 Lift: 4 
16 Operator: Luke Hay 
South Berm Map-1 Material: SF-05 

EB 
SB-13 

EB 
SB-12 

-- --- --- --- --- --- --- --- --9- - ---- --

Page 4 of 4 
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SB-11 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Address: ERDF Construction 

Contact Name: Bill Borlaug 
Project: S66X528A00 

1 . Weight of Proctor mold, W 1 

2. Weight of Proctor mold+ sand, W2 

3. Volume of mold, V1 

4. Dry unit weight, yd (sand)= W 2 - W l 

V1 

5. Weight of bottle+ cone+ sand (before use), W3 

6. Weight of bottle+ cone+ sand (after use), W 4 

7. Weight of sand to fill the cone, We= W4 -W3 

8. Weight of bottle+ cone+ sand (before use), W 6 

9. Weight of bottle+ cone+ sand (after use), W 8 

10. Volume of hole, V2 = W 6 -W8-Wc 

, d (sand) 

11 . Weight of gallon can, W 5 

12. Weight of gallon can+ moist soil, W7 

13. Weight of gallon can+ dry soil, W9 

14. Moist unit weight of soil in field, 1 =W1-W5/V2 

15. Moisture content in the field, w (%) = W 2 - W 9 X 100 

W9 -Ws 

ENVIROTECH 
ENGINEERING & CONSULTING , INC . 

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

--Sample ID: SB-10 
Sample Description: South Berm 
Sampling Date: 9/23/2009 
Sampled By: LH 
Date Received: 9/23/2009 
Report No.: 16 

MM 
0.00 g 

1201 .86 g 

0.03 ft 

79.49 lb/ft3 

1366.53 g 

0.00 g 

3.01 lb 

5021.24 g 

940.97 g 

0.0753 ft3 

0.00 g 

4329.29 g 

3853.07 g 

126.81 lb/ft3 

12.4% 

16. Dry unit weight in the field, d (sand}= --y I (1 +( w (%)/100) 112.86 lb/ft3 
17. Comparision moisture content= 
18. Ory unit weight comparison = 

Page 1 of 1 
D.6 Page 19 of 69 

11 .9% 
112.2 lb/ft3 



FIELD DENSITY TEST (ASTM D-2922) 

Client: 

Address: 

Project: ERDF Super Cell 9 

Project ID: S66X528AOO 

Sheet No. 17-1 Test Date: 9/24/2009 

Description: 

Troxler ID: 1249 

Moist Std: 666 Density Std: 2266 

Moist offset: Density offset: -
Allowable Moisture Range: NIA 

Necessary % Proctor. 95% 

North Berm 

NB-16 As per Map SF-05 6 12:30 LH 6 

NB-17 As per Map SF-05 6 12:41 LH 6 

NB-18 As per Map SF-05 6 12:47 LH 6 

Reviewed by: 

0 .6 Page 20 of 69 

127.8 

126.2 

122.4 

• ~G~~t~El~P,~ 
2500 N. 11th Street I En id, OK 73701 

(580) 234-8780 I Fax (580) 237-4302 

Proctor: SF-01 

Max Dry Density (pcf): 124.4 

Optimum Moisture(%): 9.2% 

Proctor: SF-05 

Max Dry Density (pct): 115.0 

Optimum Moisture(%): 14.6% 

Proctor: SF-03 

Max Dry Density (pct): 124.1 

Optimum Moisture(%): 9.5% 

13.2% 98.2% 112.9 PASS 

12.2% 97.8% 112.5 PASS 

10.6% 96.2% 110.7 PASS 

Date 1 



-~ 
Date: 
Report: 
Mae: 
Notes: 

North 

CQA Moisture Density Map Cells 7-8 

24-Sep-09 
17 
North Berm Mae-1 

Lift: 
Operator: 
Material: 

NB-18 

Page 2 of 2 
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NB-17 

6 
Luke Hay 
SF-05 

NB-16 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Address: ERDF Construction 

Contact Name: Bill Borlaug 
Project: S66X528A0O 
Project Location: Cel l 9 
Tested By: Date: 9/24/2009 
Reviewed B : Date: 9/28/2009 
Comments 

1. Weight of Proctor mold, W1 

2. Weight of Proctor mold+ sand, W 2 

3. Volume of mold, V1 

4. Dry unit weight, yd (sand) = W 2 - W 1 

V1 

m·a""11·b¥"ali~n· .~cf"ne: , _,_. . ,1,1 'riiiAl;!. ' ,{ er" . • . -

5. Weight of bottle+ cone+ sand {before use), W3 

6. Weight of bottle+ cone+ sand (after use), W4 

7. Weight of sand to fill the cone, W c = W 4 - W 3 

8. Weight of bottle+ cone+ sand (before use), W6 

9. Weight of bottle+ cone+ sand (after use), W8 

10. Volume of hole, V2 = \/1/6 - Wa-Wr 

-yd (sand) 

11. Weight of gallon can, VV 5 

12. Weight of gallon can+ moist soil, W7 
13. Weight of gallon can + dry soil , W 9 

14. Moist unit weight of soil in field, -y =W7-Ws/V2 

15. Moisture content in the field, w (%) = Wz - \/1/9 X 100 

W9 -W5 

ENVIROTECH 
ENGINEERING & CON SULTING , INC. 

2500 N. 11 th Street I Enid, OK 73701 
(580) 234-8780 I Fax (580) 237-4 302 

Sample ID: NB-16 
Sample Description: South Berm 
Sampling Date: 9/24/2009 
Sampled B : LH 
Date Received: 9/24/2009 
Report No.: 17 

0.00 g 

1201 .86 g 

0.03 ft 

79.49 lb/ft3 

1366.53 g 

0.00 g_ 

3.01 lb 

5502.27 g 

1141.91 g 

0.0830 ft3 

0.00 g 

4739.34 g 

4205.28 g 

125.84 lb/ft3 

12.7% 

16. Dry unit weight in the field, d {sand) = y I (1 +( w (%)/100) 111.66 lb/ft3 

17. Comparision moisture content = 

18. Dry unit weight comparison= 

Page 1 of 1 
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13.2% 
112.9 lb/ft3 



FIELD DENSITY TEST (ASTM D-2922) 

Client: 

Address: 

Project: 

Project ID: 

Sheet No. 

Description: 

Troxler ID: 

Moist Std: 

Moist offset: 

Allowable Moisture Range: 

Necessary % Proctor. 

North Berm 

NB-19 As per Map 

NB-20 As per Map 

NB-21 As per Map 

lwifi~fu71YtafGi~A~1it1aiffl 
1ERDF.~}!~~:J'.-t~ll~1~~;Il1f~1Wi 

ERDF Super Cell 9 

S66X528AO0 

18-1 Test Date: 9/28/2009 

1249 

672 Density Std: 2277 

Density offset: -

NIA 

95% 

SF-05 7 10:00 LH 6 

SF-05 7 10:05 LH 6 

SF-05 7 10:10 LH 6 

0 .6 Page 23 of 69 

114.6 

113.7 

117.1 

• ~o~YiI~El~f,~ 
2500 N. 11th Street I Enid, OK 73701 

(580) 234-8780 I Fax (580) 237-4302 

Proctor: SF-01 

Max Dry Density (pcf): 124.4 

Optimum Moisture(%): 9.2% 

Proctor: SF-05 

Max Dry Density (pcf): 115.0 

Optimum Moisture(%): 14.6% 

Proctor: SF-03 

Max Dry Density (pcf): 124.1 

Optimum Moisture(%): 9.5% 

4.8% 95.1% 109.4 PASS 

3.5% 95.5% 109.9 PASS 

6.3% 95.8% 110.2 PASS 



FIELD DENSITY TEST (ASTM D-2922) 

Client: 

Address: 

Project: 

Project ID: 

Sheet No. 

Description: 

Troxler ID: 

Moist Std: 

Moist offset: 

Allowable Moisture Range: 

Necessary % Proctor: 

South Berm 

SB-14 As per Map 

SB-15 As per Map 

SB-16 As per Map 

SB-17 As per Map 

SB-18 As per Map 

SB-19 As per Map 

Reviewed by: 

:nvirotech 

W,tlt1B~~fc~W~~WiJFtifil· 
;eRoF.~,1.gt~iJ:ttl'.i~f~vl-l 

ERDF Super Cell 9 

S66X528AOO 

18-2 Test Date: 9/28/2009 

1249 

672 Density Std: 2277 

Density offset: -
NIA 

90% 

SF-05 5 7:06 LH 8 

SF-05 5 7:09 LH 8 

SF-05 5 7:13 LH 8 

SF-05 6 14:50 LH 8 

SF-05 .6 14:55 "LH 8 

SF-05 6 15:05 LH 8 

D.6 Page 24 of 69 

114.9 

116.3 

118.4 

116.9 

124.1 

125.0 

-~G~~IJ~EI~PitJ 
2500 N. 11th Street I Enid, OK 73701 
(580) 234-878 0 I Fax (580) 23 7-4302 

Proctor: SF-01 

Max Dry Density (pcf) : 124.4 

Optimum Moisture (%): 9 .2% 

Proctor: SF-05 

Max Dry Density (pcf): 115.0 

Optimum Moisture (% ): 14.6% 

Proctor: SF-03 

Max Dry Density (pcf): 124.1 

Optimum Moisture(%): 9.5% 

9.6% 91.2% 104.8 PASS 

10.0% 91 .9% 105.7 PASS 

11 .5% 92.3% 106.2 PASS 

11 .0% 91 .6% 105.3 PASS 

t 2.1% 96.3% 110.7 PASS 

11 .9% 97.1% 111 .7 PASS 

Date 



-~ 
Date: 
Report: 
Map: 
Notes: 

North 

CQA Moisture Density Map Cells 7-8 

28-See-09 
18 
North Berm Map-1 

Lift: 
Operator: 
Materia l: 

NB-19 
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NB-20 

7 
Luke Hay 
SF-05 

NB-21 



Date: 
Report: 
Map: 
Notes: 

North 

CQA Moisture Density Map Cells 7-8 

28-Sep-09 
18 
South Berm Map-1 

Lift: 
Operator: 
Material: 

E9 

SB-14 
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5 
Luke Hay 
SF-05 

E9 
SB-16 

E9 

SB-15 



Date: 
Report: 
Map: 
Notes: 

North 

CQA_Moisture Density Map Cells 7-8 

28-Sep-09 
18 
South Berm Map-1 

SB-17 

Lift: 
Operator: 
Material: 

EB 
S8-1 8 
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6 
Luke Hay 
SF-05 

EB 

S8-19 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

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

Address: ERDF Construction 

Contact Name: Bill Borlaug Sample ID: 
Project: S66X528A00 Sample Description: 
Project Location : ERDF Super. Cell 9 Sampling Date: 
Tested By: LH ( Date: 9/28/2009 Sampled By: 
Reviewed By: JV I .0.) Date: 9/29/2009 Date Received: 
Comments /,, 1 Report No.: , . 

1. Weight of Proctor mo!d, W1 

2. Weight of Proctor mold+ sand, W2 

3. Volume of mold, V1 
4. Dry unit weight, yd (sand}: W 2 - W l 

V1 

5. Weight of bottle+ cone+ sand (before use), W3 

6. Weight of bottle+ cone+ sand (after use), W4 

7. Weight of sand to fill the cone, W c = W 4 - W 3 

8. Weight of bottle+ cone + sand (before use), W6 

9. Weight of bottle+ cone+ sand (after use), W8 

10. Volume of hole, V2 = W 6 - Wa-Wc 
y d (sand) 

11. Weight of gallon can, W5 

12. Weight of gallon can+ moist soil, W7 

13. Weight of gallon can+ dry soil, W9 

14. Moist unit weight of soil in field, 1 =W7 -W5 /V2 

15. Moisture content in the field, w (%) = Wz - W9 X 100 

W9 -W5 

16. Dry unit weight in the field, d (sand)= 1 I (1 +( w (%)/100) 

17. Comparision moisture content= 

18. Dry unit weight comparison = 

Page 1 of 1 
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SB-19 
South Berm 
9/28/2009 
LH 
9/28/2009 
18 

0.00 g 

1201.86g 

0.03 ft 

79.49 lb/ft3 

1366.53 g 

0.00 g 

3.01 lb 

5445.35 g 

1185.46 g 

0.0802 ft3 

0.00 g 

4499.79 g 

4035.68 g 

123.62 lb/ft3 

11.5% 

110.87 lb/ft3 

11 .9% 

111 .7 lb/ft3 



FIELD DENSITY TEST (ASTM D-2922) 

Client: 

Address: 

Project: 

Project ID: 

. Sheet No. 

Description: 

Troxler ID: 

Moist Std: 

Moist offset: 

Allowable Moisture Range: 

Necessary % Proctor: 

North Berm 

NB-22 As per Map 

NB-23 As per Map 

NB-24 As per Map 

Reviewed by: 

"~tlWBffitw~fH;iAf~wa:ff(f~~1E 
~·RDF1~~~1iti!.#.fl~~~~~m~~1~i?~\'414l~f~~\ 

ERDF Super Cell 9 

S66X528A00 

19-1 Test Date: 9/29/2009 

1249 

673 Density Std: 2272 

Density offset: -
NIA 

95% 

SF-05 8 8:50 LH 6 

SF-05 8 8:55 LH 6 

SF-05 8 9:00 LH 6 

120.1 

119.5 

125.0 

• ~l~Yat~El~Pit-J 
2500 N. 11th Street I Enid, OK 73701 
(580) 234-8780 I Fax (580) 237-4302 

Proctor: SF-01 

Max Dry Density (pcf): 124.4 

Optimum Moisture(%): 9.2% 

Proctor: SF-05 

Max Dry Density (pcf): 11 5.0 

Optimum Moisture(%): 14.6% 

Proctor: SF-03 

Max Dry Density (pcf): 124.1 

Optimum Moisture(%): 9.5% 

9.8% 95.1% 109.4 PASS 

8.8% 95 .5% 109.8 PASS 

11 .1% 97.8% 112.5 PASS 

Date 



FIELD DENSITY TEST (ASTM D-2922) 

Client: 

Address: 

Project: 

Project ID: 

Sheet No. 

Description : 

Troxler ID: 

Moist Std: 

Moist offset: 

Allowable Moisture Range: 

Necessary % Proctor. 

South Berm 

SB-20 As per Map 

SB-21 As per Map 

SB-22 As per Map 

~1iA11iiifififqiWu~ffl~~!ij}l:i 
fER'DF,~¥f~~~~~j~~~~~~i:~¾~~~~~ 

ERDF Super Cell 9 

S66X528AOO 

19-2 Test Date: 9/29/2009 

1249 

673 Density Std: 2272 

Density offset: -
NIA 

90% 

SF-05 7 12:30 LH 8 

SF-05 7 12:35 LH 8 

SF-05 7 12:40 LH 8 

120.9 

113.9 

111.7 

• ~t:i~t~EI~Pit2 
2500 N. 1 i th Street I Enid, OK 73701 
(580) 234-8780 I Fax (580) 237-4302 

Proctor: SF-01 

Max Dry Density (pcf): 124.4 

Optimum Moisture(%): 9.2% 

Proctor: SF-05 

Max Dry Density (pcf): 115.0 

Optimum Moisture(%): 14.6% 

Proctor: SF-03 

Max Dry Density (pcf): 124.1 

Optimum Moisture(%): 9.5% 

7.0% 98.3% 113.0 PASS 

5.3% 94 .1% 108.2 PASS 

7.2% 90.6% 104.2 PASS 

Date 



' • < 

. 

. 

Date: 
Report: 
Map: 
Notes: 

North 

riil!ENVIRPTECH 
- EN GINEER ING & CONS ULTI NG , IN C . 

CQA Moisture Density Map Cells 7-8 

29-Sep-09 
19 
North Berm Map-1 

Lift: 
Operator: 
Material: 

EB 
NB-23 

EB 
NB-24 

Paae 3 of 4 
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8 
Luke Hay 
SF-05 

NB-22 



Date: 
Report: 
Map: 
Notes: 

North 

CQA Moisture Density Map Cells 7-8 

29-Sep-09 
19 
South Berm Map-1 

Lift: 
Operator: 
Material: 

S8-22 

E9 
SB-21 
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7 
Luke Hay 
SF-05 

E9 
SB-20 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Address: ERDF Construction 

Contact Name: Bill Borlaug 
Project: S66X528A00 
Project Location: ERDF Suo er Cell 9 
Tested By: LH I \ Date: 9/29/2009 
Reviewed By: JV N11 Date: 10/1/2009 
Comments f/.) ., 

\ 
,·. •.• . ~-•-•·.,. ·' . " 

1. Weight of Proctor mold, W 1 

2. Weight of Proctor mold+ sand, W2 

3. Volume of mold, V1 
4. Dry unit weight, yd (sand)= W 2 - W 1 

V1 

5. Weight of bottle +cone+ sand (before use), W3 

6. Weight of bottle + cone + sand (.after use), W 4 

7. Weight of sand to fill the cone, We= W4 - W3 

8. Weight of bottle+ cone+ sand (before use), W6 

9. Weight of bottle+ cone+ sand (after use), W8 

10. Volume of hole, V2 = Ws -W8-W 0 

-y d (sand) 

11 . Weight of gallon can, W5 

12. Weight of gallon can+ moist soil, W7 

13. Weight of gallon can+ dry soil, W9 

14. Moist unit weight of soil in field, 1 =W7 -W5 /V2 

15. Moisture content in the field, w (%) = W 1 - W9 X 100 

W9 -Ws 

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

Samele ID: NB-24 
Sample Description: North Berm 
Sameling Date: 9/29/2009 
Sampled By: LH 
Date Received : 9/29/2009 
Report No.: 19 

·. , .. . · - ·· .. , ~,-~:.: .. -. - ~.-

0.00 g 

1201.86 g 

0.03 ft 

79.49 lb/ft3 

1366.53 g 

0.00 g 

3.01 lb 

5442.40 g 

911 .94 g 

0.0878 ft3 

0.00 g 

4915.74 g 

4428.58 g 

123.50 lb/ft3 

11 .0% 

16. Dry unit weight in the field , d (sand)= -y I (1+( w (%)/100) 111 .26 lb/ft3 

17. Comparision moisture content = 

18. Dry unit weight comparison= 
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11.1% 
112.5 lb/ft3 

-- -- -..-·-



FIELD DENSITY TEST (ASTM D-2922) 

Client: 

Address: 

Project: 

Project ID: 

Sheet No. 

Description: 

Troxler ID: 

Moist Std: 

Moist offset: 

Allowable Moisture Range: 

Necessary % Proctor: 

North Berm 

NB-25 As per Map 

NB-26 As per Map 

NB-25A As per Map 

NB-26A As per Map 

NB-27 -As per Map 

South Berm 

SB-23 As per Map 

SB-24 As per Map 

SB-25 As per Map 

Reviewed by: 

YltJ'hfri~fJ~':cJ~~W~~ it~ 
?ER.15~}ifit~?Ht,;~.r.~~ii1~~~~1iJ!~i1!fi~%f 

ERDF Super Cell 9 

S66X528AOO 

20-1 Test Date: 9/30/2009 

1249 

672 Density Std: 2262 

Density offset: -

N/A 

95% 

SF-06 9 8:45 LH 6 

SF-06 9 8:44 LH 6 

SF-06 9 9:35 LH 6 

SF-06 9 9:37 LH 6 

SF-06 9 9:40 LH 6 

SF-05 8 13:00 LH 6 

SF-05 8 13:05 LH 6 

SF-05 8 13:10 LH 6 
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112.8 

112.5 

116.5 

119.1 

117.0 

120.7 

121 .3 

121.2 

• ~G~:ri:t~Er~P1t2 
2500 N. 11th Street I Enid, OK 73701 
(580) 234-8780 I Fax (580) 23 7-4302 

Proctor: SF-06 

Max Dry Density (pcf): 113.5 

Optimum Moisture (%): 15.5% 

Proctor: SF-05 

Max Dry Density (pct}: 115.0 

Optimum Moisture(%): 14.6% 

Proctor: SF-03 

Max Dry Density (pcf): 124.1 

Optimum Moisture(%): 9.5% 

6.4% 93.4% 106.0 FAIL 

6.7% 92.9% 105.4 FAIL 

7.2% · 95.7% 108.7 PASS 

10.4% 95.0% 107.9 PASS 

8.3% 95.2% 108.0 PASS 

9.0% 96.3% 110.7 PASS 

9.4% 96.4% 110.9 PASS 

9.5% 96.2% 110.7 PASS 

ICJ/;/d'J 
' Date 



fl . . 
Date: 
Report: 
Map: 
Notes: 

North 

CQA Moisture Density Map Cells 7-8 

30-Sep-09 
20 
North Berm Map-1 

Lift: 
Operator: 
Material: 

EB 

• 
NB-26 

NB-25A 

• 
NB-25 
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9 
Luke Hay 
SF-06 

EB 
NB-27 

NB-26A 



Date: 
Report: 
Map: 
Notes: 

North 

CQA Moisture Density Map Cells 7-8 

30-Sep-09 
20 
South Berm Map-1 

Lift: 
Operator: 
Material : 

EB 
SB-24 

SB-23 
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7 
Luke Hay 
SF-05 

SB-25 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Address: ERDF Construction 

2500 N. 11th Street I Enid, OK 73701 
(580) 234-8780 I Fax (580} 23 7-4302 

&~m~&11Jo_a1~~~~~r~*~t~,~~~~r~~m~~,1~~li~-s ~•~•~ 
Contact Name: Bill Borlaug Sample ID: SB-25 
Project: S66X528A00 Sample Description : South Berm 
Project Location : ERDF Suokr Cell 9 Sampling Date: 9/30/2009 
Tested By: LH /1. / Date: 9/30/2009 Sampled By: LH 
Reviewed By: JV / 'f'v Date: 10/1/2009 Date Received : 9/30/2009 
Comments //"' Report No.: 20 

I 

1. Weight of Proctor mold, W 1 

2. Weight of Proctor mold+ sand , W2 

3. Volume of mold, V1 

4. Dry Unit weight, Yd (sand) : W z - W 1 

V1 

5. Weight of bottle+ cone+ sand (before use), W 3 

6. Weight of bottle~ cone+ sand (after use), W 4 

7. Weight of sand to fill the cone, We= W4 - W3 

8. Weight of bottle+ cone+ sand (before use), W0 

9. Weight of bottle+ cone+ sand (after use), W 8 

10. Volume of hole, V2 = W 6 -W8-Wc 

1 d (sand) 

11 . Weight of gallon can, W 5 

12. Weight of gallon can+ moist soil , W 7 

13. Weight of gallon can+ dry soil , W 9 

14. Moist unit weight of soil in field, 1 = Wr W 5 / V2 

15. Moisture content in the field , w (%) = W 1 - W 9 X 100 

W 9 -W5 

16. Dry unit weight in the field, d (sand)= 1 I (1 +( w (%)/100) 

17. Comparision moisture content = 
18. Dry unit weight comparison = 
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2268.86 g 

5511.95 g 

0.075 cuft 

95.33 lb/ft3 

1638.82 g 

0.00 g 

3.61 lb 

6171 .77 g 

1729.09 g 

0.0648 ft3 

0.00 g 

3606.49 g 

3271 .52 g 

122.62 lb/ft3 

10.2% 

111.23 lb/ft3 

9.5% 

110. 7 lb/ft3 



FIELD DENSITY TEST (ASTM D-2922) 

• Client: 

Address : 

Project: ERDF Super Cell 9 

Project ID: S66X528AOO 

Sheet No. 21-1 Test Date: 10/1/2009 

Description : 

Troxler ID: 1249 

Moist Std: 676 Density Std: 2265 

Moist offset Density offset: -
Allowable Moisture Range: N/A 

Necessary% Proctor. 95% 

As per Map SF-05 10 8:00 LH 6 

As per Map SF-05 10 8:05 LH 6 

NB-30 As per Map SF-05 10 8:15 LH 6 

NB-31 As per Map SF-05 11 14:1 5 LH 6 

NB-32 As per Map SF-05 11 14:19 LH 6-

NB-33 As per Map SF-05 11 14:23 LH 6 

South Berm 

SB-26 As per Map SF-05 9 10:30 LH 6 

SB-27 As per Map SF-05 9 10:35 LH 6 

SB-28 As per Map SF-05 9 10:40 LH 6 

Reviewed by: 

D.6 Page 38 of 69 

122.9 

123.4 

125.1 

121.8 

123.5 

121.7 

129.0 

123.6 

122 .5 

• ~ G~~
1l~EJJ~~P,~ 

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

Proctor. SF--06 

Max Dry Density (pcf): 11 3.5 

Optimum Moistu re(%): 15.5% 

Proctor: SF-05 

Max Dry Density (pcf): 115.0 

Optimum Moisture(%): 14.6% 

Proctor: SF-03 

Max Dry Density (pcf): 124.1 

Optimum Moisture(%): 9.5% 

11 .1% 96.2% 110.6 PASS 

8.1% 99.3% 114.2 PASS 

14.2% 95.3% 109.5 PASS 

10.8% 95.6% 109.9 PASS 

12.1% 95.8% 11 0.2 • PASS 

8.9% 97.2% 111 .8 PASS 

12.9% 99.4% 114.3 PASS 

12 .4% 95.6% 110.0 PASS 

11 .9% 95.2% 109.5 PASS 

Date 
7 



Date: 
Report: 
Map: 
Notes: 

North 

CQA Moisture Density Map Cells 7-8 

1-Oct-09 
21 
North Berm Map-1 

Lift: 
Operator: 
Material : 

EB 
NB-28 

NB-29 

EB 

EB 
NB-30 
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10 
Luke Hay 
SF-05 



II WllSlll8IIII . 
' 

' 

Date: 
Report: 
Map: 
Notes: 

North 

CQA Moisture Density Map Cells 7-8 

1-Oct-09 
21 
North Berm Map-1 

Lift: 
Operator: 
Material: 
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11 
Luke Hay 
SF-05 

NB-31 

NB-32 

NB-33 



Date: 
Report: 
Map: 
Notes: 

North 

t'iillENVIR• TECH 
- ENGIN EERING & CONSU LTI NG, INC. 

CQA Moisture Density Map Cells 7-8 

1-Oct-09 
21 
South Berm Map-1 

EB 
SB-28 

Lift: 
Operator: 
Material: 

SB-26 

EB 
SB-27 

Page 4 of 4 
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9 
Luke Hay 
SF-05 
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UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Address: ERDF Construction 

Contact Name: Bill Borlaug 
Project: S66X528AOO 
Project Location: ERDF Super Cell 9 
Tested B : LH Date : 10/1 /2009 
Reviewed By: JV Date: 10/2/2009 
Comments 

1. Weight of Proctor mold, 1/1/1 

2. Weight of Proctor mold+ sand, 1/1/2 

3. Volume of mold, V1 

4. Dry unit weight, yd {sand)= VI/ 7 - VI/ l 

V1 

5. Weight of bottle+ cone+ sand (before use), 1/1/3 

6. Weight of bottle+ cone + sand (after use), W 4 

7. Weight of sand to fill the cone, We= W 4 - W 3 

8. Weight of bottle+ cone+ sand (before use), W 6 

9. Weight of bottle+ cone+ sand (after use), W8 

10. Volume of hole, V2 = We - Wa-Wr 

y d (sand) 

11 . Weight of gallon can , W5 

12. Weight of gallon can+ moist so il, W 7 

13. Weight of gallon can + dry soi l, W 9 

14. Moist unit weight of soil in field, 1 =W1-Ws/V2 

15. Moisture content in the field , w (%) = Wz - W9 X 100 

W9 -W5 

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

Sample ID: NB-29 
Sample Description: North Berm 
Sampling Date: 10/1/2009 
Sampled By: LH 
Date Received: 10/1/2009 
Report No.: 21 

2268.86 g 

5511 .95 g 

0.075 cuft 

95.33 lb/ft3 

1638.82 g 

0.00 g 

3..61 lb 

6447.33 g 

1928.21 g 

0.0666 ft3 

0.00 g 

3752.78 g 

3438.21 g 

124.21 lb/ft3 

9.1 % 

16. Dry unit weight in the field, 6 (sand) ~ 1 I (1 +( w (%)/100) 113.80 lb/ft3 

17. Comparision moisture content= 

18. Dry unit weight comparison = 

Page 1 of 1 
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8.1% 

114.2 lb/ft3 

--, 
I 

. 



FIELD DENSITY TEST (ASTM D-2922) 

Client: 

Address: 

..,nformalf 

Project: ERDF Super Cell 9 

Project ID: S66X528AO0 

Sheet No. 22-1 Test Date: 10/5/2009 

Description: 

Troxler ID: 1249 

Moist Std: 677 Density Std: 2265 

Moist offset: Density offset: -
Allowable Moisture Range: NIA 
Necessary % Proctor: 95% 

.I 

North Berm 

NB-34 As per Map SF-05 12 12:30 LH 6 

NB-35 As per Map SF-05 12 12:37 LH 6 

NB-36 As per Map SF-05 12 12:44 LH 6 

North Berm 

SB-29 As per Map SF-05 10 7:30 LH 6 

SB-30 As per Map SF-05 10 7:35 LH 6 

SB-31 As per Map SF-05 10 7:44 LH 6 

Reviewed by: 

:nvirotech En 
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121.7 

123.0 

125.9 

117.1 

122.3 

119.7 

riiiillENVIR• TECH ~ ENGINEER ING & CONSiJtTING , INC. 
2500 N. 11th Street I Enid, OK 73707 
(580) 234-8780 I Fax (580) 237-4302 

Proctor: SF-06 

Max Ory Density (pct): 113.5 

Optimum Moisture(%): 15.5% 

Proctor: SF-05 

Max Dry Density (pcf): 115.0 

Optimum Moisture(%): 14.6% 

Proctor: SF-03 

Max Ory Density (pcf): 124.1 

Optimum Moisture(%): 9.5% 

10.0% 96.2% 110.6 PASS 

10.2% 97.1% 111.6 PASS 

11.7% 98.0% 112.7 PASS 

5.7% 96.3% 110.8 PASS 

6.5% 99.9% 114.8 PASS 

8.1% 96.3% 110.7 PASS 

Date 



Date: 
Report: 
Map: 
Notes: 

North 

CQA Moisture Density Map Cells 7-8 

5-Oct-09 
22 
North Berm Map-1 

Lift: 
Operator: 
Material : 

NB-36 
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12 
Luke Hay 
SF-05 

NB-34 

NB-35 



Date: 
Report: 
Map: 
Notes: 

North 

CQA Moisture Density Map Cells 7-8 

5-Oct-09 
22 
South Berm Map-1 

Lift: 
Operator: 
Material: 

EB 

S8-29 

EB 

SB-30 

Page 3 of 3 
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10 
Luke Hay 
SF-05 

SB-31 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Address: ERDF Construction 

Sam pit:! Information_, < - ,. _.: .::-..,,., ::. 

Contact Name: Bill Borlaug 
Project: S66X528A00 
Project Location : el l 9 
Tested By: Date: 10/5/2009 
Reviewed B : Date: 10/7/2009 
Comments 

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

. .··· ' ... .. :· ~ •·. 
Sample ID: NB-36 
Sample Description: North Berm 
Sampling Date: 10/5/2009 
Sampled By: LH 
Date Received: 10/5/2009 
Report No.: 22 

--·_. FIELD UNIT WEIGHT - SAND CONE METHOD _. -

'caiibra•tfoii'i,fUnit-Weig''Jii of Ottawa Sand · .~,. ... .. . . . .. ·:;. -'·• .... -·. .., ,, ,_, : .... - . . : .·. . ,·.., -·-- . ··· .. •. , ..... , ., .... , ·• ·•. . 

1. Weight of Proctor mold , W 1 

2. Weight of Proctor mold+ sand, W2 

3. Volume of mold, V1 

4. Dry unit weight, yd (sand)= W 2 - W 1 

Y1 

5. Weight of bottle+ cone+ sand (before use), W3 

6. Weight of bottle+ cone+ sand {after use), W4 

7. Weight of sand to fill the cone, We= W4 - W3 

. · .. ·.· 
. . -,~ ·' ... .. 

8. Weight of bottle+ cone+ sand {before use), W6 

9. Weight of bottle+ cone+ sand (after use), W 8 

10. Volume of hole, V2 = Ws - W 8-W" 

y d (sand) 

11 . Weight of gallon can, W 5 

12. Weight of gallon can+ moist soil , W7 

13. Weight of gallon can+ dry soil, W 9 

14. Moist unit weight of soil in fie ld, y =W7 - W5 /½ 
15. 

16. 

17. 

18. 

Moisture content in the field , w (%) = W 1 - W9 X 100 

W 9 -W5 

Dry unit weight in the field, d (sand)= 

Comparision moisture content= 
Drv unit weight comparison = 

y I (1+(w(%)/100) 
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2268.86 g 

5511 .95 g 

0.075 cuft 

95.33 lb/ft3 

1638.82 g 

0.00 g 

3.61 lb 

6452.54 g 

2308.55 g 

0.0579 ft3 

0.00 g 

3372.90 g 

3000.95 g 

128.35 lb/ft3 

12.4% 

114.20 lb/ft3 

11 .7% 

112. 7 lb/ft3 

._ .. ··.\-: 



FIELD DENSITY TEST (ASTM D-2922) 

Client: 

Address: 

Project: ERDF Super Cell 9 

Project ID: S66X528AOO 

Sheet No. 23-1 Test Date: 10/6/2009 

Description: 

Troxler ID: 1249 

Moist Std: 671 Density Std: 2268 

Moist offset: Density offset: -
Allowable Moisture Range: N/A 

Necessary % Proctor: 95% 

North Berm 

NB-37 As per Map SF-05 13 12:40 LH 6 

NB-38 As per Map SF-05 13 12:45 LH 6 

NB-39 As per Map SF-05 13 12:55 LH 6 

South Berm 

SB-32 As per Map SF-05 11 7:30 LH 6 

SB-33 As per Map SF-05 11 7:35 LH 6 

SB-34 As per Map SF-05 11 7:40 LH 6 

SB-35 As per Map SF-05 12 15:45 LH 6 

SB-36 As per Map SF-05 12 15:50 LH 6 

SB-37 As per Map SF-05 12 15:55 LH 6 

Reviewed by: 
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123.5 

127.6 

123.4 

120.3 

118.7 

121.6 

122.3 

125.2 

123.1 

• ~G~~~~Er~P,t2 
2500 N. 111 th Street I Enid, OK 73701 
(580) 2348780 I Fax (580) 237-4302 

Proctor: SF-06 

Max Dry Density (pcf): 113.5 

Optimum Moisture(%): 15.5% 

Proctor: SF-05 

Max Dry Density (pcf):. 115.0 

Optimum Moisture (%): 14.6% 

Proctor: SF-03 

Max Dry Density (pcf): 124.1 

Optimum Moisture (% ): 9.5% 

9.7% 97.9% 112.6 PASS 

12.4% 98.7% 113.5 PASS 

12.0% 95.8% 110.2 PASS 

8.7% 96.2% 110.7 PASS 

8.8% 95.0% 109.1 PASS 

8.1% 97.8% 112.5 PASS 

11.9% 95.0% 109.3 PASS 

12.9% 96.4% 110.9 PASS 

10.2% 97.1% 111.7 PASS 



= 
' 

. 

Date: 
Report: 
Map: 
Notes: 

North 

CQA Moisture Density Map Cells 7-8 

6-Oct-09 Lift: 13 
23 Operator: Luke Hay 
North Berm Map-1 Material: SF-05 

NB-37 

NB-38 

NB-39 

ffi 

- -- - - --- - - - -- --- --- .. --- -- --- --- -- --

Page 2 of 4 

D.6 Page 48 of 69 

1 



-.~ 

Date: 
Report: 
Map: 
Notes: 

North 

CQA Moisture Density Map Cells 7-8 

6-Oct-09 
23 
South Berm Map-1 

Lift: 
Operator: 
Material: 

EB 
SB-32 

EB 
SB-33 
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EB 
SB-34 

11 
Luke Hay 
SF-05 



Date: 
Report: 
Map: 
Notes: 

North 

CQA Moisture Density Map Cells 7-8 

6-Oct-09 
23 
South Berm Map-1 

Lift: 
Operator: 
Material: 

S8-35 

EB 

SB-36 

EB 

SB-37 

Page 4 of 4 
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12 
Luke Hay 
SF-05 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Address: ERDF Construction 

Contact Name: Bill Borlaug 
Project: S66X528A00 
Project Location: ERDF Super Gell 9 
Tested B : LH /Date: 10/6/2009 
Reviewed B : JV Date: 10/9/2009 
Comments 

1. Weight of Proctor mold , W 1 

2. Weight of Proctor mold+ sand, W2 

3. Volume of mold, V1 

4. Dry unit weight, yd (sand)= W 2 - W 1 

v, 

5. Weight of bottle+ cone+ sand (before use), W 3 

6 . Weight of bottle+ cone+ sand (after use), W 4 

7. Weight of sand to fill the cone, We= W 4. - W3 

8. Weight of bottle+ cone+ sand (before use), W 6 

9. Weight of bottle+ cone+ sand (after use), W 8 

10. Volume of hole, V2 = W6 - W8-Wc 
-y d (sand) 

11. Weight of gallon can, W5 
12. Weight of gallon can+ moist soil , W7 

13. Weight of gallon can+ dry soil, W9 

14. Moist unit weight of soil in field, y = W7 - W 5 /,V2 

15. Moisture content in the field , w (%) = W 1 - W9 X 100 

W9- W5 

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

Sample ID: NB-38 
Sample Description: North Berm 
Sampling Date: 10/6/2009 
Sampled B: LH 
Date Received: 10/6/2009 
Report No.: 23 

2268.86 g 

5511 .95 g 

0.075 cuft 

95.33 lb/ft3 

1638.82 g 

0.00 g 

3.61 lb 

6274.96 g 

1502.29 g 

0.0725 ft3 

0.00 g 

4261.93 g 

3803.58 g 

129.65 lb/ft3 

12.1% 

16. Dry unit weight in the f ield, d (sand)= 1 1 (1+( w (%)/100) 115. 70 lb/ft3 

17. Comparision moisture content= 
18. Dry unit weight comparison = 
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12.4% 
113.5 lb/ft3 



FIELD DENSITY TEST {ASTM D-2922) 

Client: 

Address: 

Project: ERDF Super Cell 9 

Project ID: S66X528A0O 

Sheet No. 24-1 Test Date: 10/7/2009 

Description: 

Troxler ID: 1249 

Moist Std: 672 Density Std: 2271 

Moist offset: Density offset: -
Allowable Moisture Range: NIA 

Necessary% Proctor: 95% 

North Benn 

NB-40 As per Map SF-05 14 9:45 LH 6 

NB-40A As per Map SF-05 14 11 :45 LH 6 

NB-41 As per Map SF-05 14 11 :50 LH 6 

NB-42 As per Map SF-05 14 11 :55 LH 6 

South Berm 

SB-38 As per Map SF-05 13 15:00 LH 6 

SB-39 As per Map SF-05 13 15:05 LH 6 

SB-40 As per Map SF-05 13 15:10 LH 6 

Reviewed by: 

D.6 Page 52 of 69 

117.4 

125.3 

125.2 

119.9 

120.3 

120.9 

121.2 

• ~G~~t~E~[[Pit1 
2500 N. 11th Street I Enid, OK 73701 
(580) 234-8780 I Fax (580) 237-4302 

Proctor: SF-06 

Max Dry Density (pcf): 113.5 

Optimum Moisture(%): 15.5% 

Proctor: SF-05 

Max Dry Density (pcf): 115.0 

Optimum Moisture (%): 14.6% 

Proctor: SF-03 

Max Dry Density (pcf): 124.1 

Optimum Moisture{%): 9.5% 

12.7% 90.6% 104.2 FAIL 

12.6% 96.8% 111.3 PASS 

10.5% 98.5% 113.3 PASS 

9.4% 95.3% 109.6 PASS 

9.7% 95.0% 109.7 PASS 

9.7% 95.8% 110.2 PASS 

9.1% 96.6% 111.1 PASS 

Date 



• ...... 
. 

Date: 
Report: 
Map: 
Notes: 

North 

CQA Moisture Density Map Cells 7-8 

7-Oct-09 
24 
North Berm Map-1 

NB-42 

EB 

Lift: 14 
Operator: Luke Hay 
Material: SF-05 

NB-40 

• 
ffi NB-40A 
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NB-41 



Date: 
Reeort: 

·Mae: 
Notes: 

North 

CQA Moisture Density Map Cells 7-8 

7-Oct-09 
24 
South Berm Map-1 

Lift: 
Oeerator: 
Material: 

EB 
S8-39 

EB 
SB-38 
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13 
Luke Hay 
SF-05 

SB-40 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Address: ERDF Construction 

Contact Name: Bill Borlau9 
Project: S66X528A00 
Project Location : ERDF Super Cell 9 
Tested By: LH D te: 10/8/2009 
Reviewed By: JV 10/12/2009 
Comments 

1. Weight of Proctor mold, W1 

2. Weight of Proctor mold+ sand, W 2 

3. Volume of mold, V1 

4. Dry unit weight, Yd (sand)= W, - W 1 

Y1 

5. Weight of bottle+ cone+ sand (before use), W3 

6. Weight of bottle+ cone+ sand (after use), W 4 

7. Weight of sand Jo fi ll the cone, W c = W 4 - W 3 

8. Weight of bottle+ cone+ sand (before use), W 6 

9. Weight of bottle + cone+ sand (after use), W 8 

10. Volume of hole, V2 = W6 - W8-W 0 

y d (sand) 

11 . Weight of gallon can, W5 

12. Weight of gallon can+ moist soil, W 7 

13. Weight of gallon can+ dry soil , W9 

14. Moist unit weight of soil in field, -y =W7 - W5 /V2 

15. Moisture content in the field, w (%) = W z - W 9 X 100 

W 9 - W5 

• ~}~!~t~E~C~P,~ 
2500 N. 11th Street I Enid, OK 73 701 
(580) 234-8780 I Fax (580) 23 7-4302 

Sample ID: SB-40 
Sample Description: South Berm 
Sampling Date: 10/7/2009 
Sampled By: LH 
Date Received : 10/7/2009 
Report No.: 24 

2268.86 g 

5511 .95 g 

0.075 cuft 

95.33 lb/ft3 

1638.82 g 

0.00 g 

. 3.61 lb 

5739.73 g 

1368.25 g 

0.0632 ft3 

0.00 g 

3508.29 g 

3200.98 g 

122.39 lb/ft3 

9.6% 

16. Dry unit weight in the field, d (sand)= y I (1 +( w (%)/100) 111.67 lb/ft3 

17. Comparision moisture content = 

18. Orv unit weiQht comparison = 
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12.7% 
104.2 lb/ft3 



FIELD DENSITY TEST (ASTM D-2922) 

Client: 

Address: 

Project: ERDF Super Cell 9 

Project ID: S66X528AOO 

Sheet No. 25-1 Test Date: 10/8/2009 

Description: 

Troxler ID: 1249 

Moist Std: 675 Density Std : 2265 

Moist offset: Density offset: -

Allowable Moisture Range: NIA 

Necessary % Proctor. 95% 

North Berm 

NB-43 As per Map SF-05 15 12:00 LH 6 

NB-44 As per Map SF-05 15 12:05 LH 6 

NB-45 As per Map SF-05 15 12:10 LH 6 

Reviewed by: 

D.6 Page 56 of 69 

126.7 

126.0 

126.6 

• ~G~Y-~~El~f,t2 
2500 N. 11th Street I Enid, OK 73701 
(580) 234-8780 I Fax (580) 237-4302 

Proctor: SF-06 

Max Dry Density (pcf): 113.5 

Optimum Moisture(%): 15.5% 

Proctor. SF-05 

Max Dry Density (pcf): 115.0 

Optimum Moistu re(%): 14.6% 

Proctor: SF-03 

Max Dry Density (pcf): 124.1 

Optimum Moisture(%): 9.5% 

14.4% 96.3% 110.8 PASS 

12.9% 97.0% 111.6 PASS 

12.5% 97.9% 112.5 PASS 

Date 



Date: 
Report: 
Map: 
Notes: 

North 

CQA Moisture Density Map Cells 7-8 

8-Oct-09 
25 
North Berm Map-1 

Lift: 15 
Operator: Luke Hay 
Material : SF-05 

EB NB-43 

NB-44 

Page 2 of 2 
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EB 

NB-45 

EB 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: 
Address: 

f§1lile!iiil: 
Contact Name: 
Project: 
Project Location: 

WCH 
ERDF Construct ion 

Bill Borlaug 
S66X528A00 
ERDF Super Cell 9 

Tested By: 10/9/2009 
Reviewed B : 10/12/2009 
Comments 

1. Weight of Proctor mold, W1 

2. Weight of Proctor mold+ sand, W2 

3. Volume of mold, V1 

4. Dry unit weight, Yct (sand)= W2 - W, 

V1 

5. Weight of bottle+ cone+ sand (before use), W3 

6. Weight of bottle+ cone+ sand (after use), W4 
7. Weight of sand to fill the cone, We= W4 -W3 

8. Weight of bottle+ cone+ sand (before use), W6 

9. Weight of bottle+ cone+ sand (after use), W8 

10. Volume of hole, V2 =W6 -W8-Wc 

-y d (sand) 

11 . Weight of gallon can, W 5 

12. Weight of gallon can+ moist soil, W7 

13. Weight of gallon can+ dry soil, W9 

14. Moist unit weight of soil in field , -y =W1-WslV2 

15. Moisture content in the field, w (%) = W 1 - W9 X 100 

W9 - W5 

-~G~~~~El~P,~ 
2500 N. 11th Street I Enid, OK 73701 
(580) 234-8780 I Fax (580) 237-4302 

Sample ID: NB-45 
Sample Description: North Berm 
Sampling Date: 10/8/2009 
Sampled By: LH 
Date Received: 10/8/2009 
Report No.: 25 

2268.86 g 

5511 .95 g 

0.075 cuft 

95.33 lb/ft3 

1638.82 g 

0.00 g 

3.61 lb 

5498.87 g 

1502.52 g 

0.0545 ft3 

0.00 g 

3043.14 g 

2734.83 g 

123.05 lb/ft3 

11 .3% 

16. Dry unit weight in the field, d (sand)= -y I (1+(w(%)/100) 110.59 lb/ft3 

17. Comparision moisture content= 
18. Dry unit weight comparison = 
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12.5% 
112.5 lb/ft3 



FIELD DENSITY TEST (ASTM D-2922) • ~l:~Ys~~Erl~P1t2 
Cllent: 

Address: 

Soil Information 

Project: 

Project ID: 

Sheet No. 

Description: 

Troxler ID: 

Moist Std: 

Moist offset: 

Allowable Moisture Range: 

Necessary % Proctor: 

Test No ' · .. ' ~ocation ... 

North Berm 

SB-41 As per Map 

SB-42 As per Map 

SB-43 As per Map 

SB-44 As per Map 

SB-45 • As per Map 

SB-46 As per Map 

Reviewed by: (/ /71--, 

Washington Closure Hanford 
2500 N. 11th ~tree! I Enid, OK 73701 
(580) 234-8780 I Fax (580) 237-4302 

ERDF 

ERDF Super Cell 9 Proctor: SF-06 

S66X528AOO Max Dry Density (pct): 113.5 

26-1 Test Date: 10/8/2009 Optimum Moisture(%): 15.5% 

Proctor: SF-05 

1249 Max Dry Density (pct): 115.0 

672 Density Std: 2268 Optimum Moisture(%): 14.6% 

- Density offset: - Proctor: SF-03 

N/A Max Dry Density (pcf): 124.1 

95% Optimum Moisture(%): 9.5% 

'. .. · : Wet · < fv'!oist {, ·· · ·· ·· · , Dry "'· · · · · 
-' L,"1ft ·.T.'1m·.:. e· .... .· ,. . Depfh '. .· . ·,: ·.c·o· ··n''t·e-- n··t '· o/c, Proctor ' ·.·D: ..... e. ··n·s·_·•,.t'.·.·y', :: :.P· ..... ·F3~. 5.:·, '.·,'. , .. Pr. · Oper ; · .•··(. ·1·n .. • ... )· · .. ·.:. '.P(~!•·c~l•.Y. · . · . (' : ·. , ., · : ·" .,, ,: ·:: ,a;~{ .\ . :< calc) .. '· . (calc} ., .: a, .. 

SF-05 14 6:40 LH 6 120.9 9.9% 95.7% 110.0 PASS 

SF-05 14 6:43 LH 6 121.7 10.1% 96 .1% 110.5 PASS 

SF-05 14 6:4 7 LH 6 121.7 9.8% 96.4% 110.8 PASS 

SF-05 15 15:30 LH 6 123.1 10.2% 97.1% 111 .7 PASS 

SF-05 15 15:34 LH 6 124.2 10.1% 98.1% 112.8 PASS 

SF-05 15 15:45 LH 6 123.2 10.0% 97.4% 11 2.0 PASS 

1 
::nviroterngin~erlng & C~msulting . Inc Date 

I 
r'age 1 or .5 
0 .6 Page 59 of 69 



-~ 
Date: 
Report: 
Map: 
Notes: 

North 

riillENVIR• TECH 
- ENGINEERING & CONSULTING. INC . 

CQA Moisture Density Map Cells 7-8 

12-Oct-09 
26 
South Berm Map-1 

Lift: 
Operator: 
Material: 

SB-41 

SB-42 

SB-43 
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14 
Luke Hay 
SF-05 



Date: 
Report: 
Map: 
Notes: 

North 

riil'IENVIR• TECH R ENG IN EERING & CONSULTING, INC . 

CQA Moisture Density Map Cells 7-8 

12-Oct-09 
26 
South Berm Map-1 

Lift: 
Operator: 
Material: 
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15 
Luke Hay 
SF-05 

SB-44 

SB-45 

SB-46 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Address: ERDF Construction 

Sample Information _ . · 
Contact Name: Bill Borlaug 
Project: S66X528A00 
Project Location: ERDF Super Cell 9 
Tested By: LH Date: 10/12/2009 
Reviewed By: JV Date: 10/13/2009 
Comments 

• ~l~!~t~g~c~p,~ 
2500 N. 11th Street I Enid, OK 73701 
(580) 234-8780 I Fax (580) 23 7-4302 

;\ _;J __ , ,., 

Sample ID: SB-46 
Sample Description : South Berm 
Sampling Date: 10/12/2009 
Sampled By: LH 
Date Received: 10/12/2009 
Report No.: 26 

FIELD UNIT WEIGHT- SAND CONE METHOD ._ ' ' :,,; , ··! 

talibiation of Unii Weight-ofOttawa·sand -• ;. - .- · 
•• ••• •. •. •. · . . i ... ·I .. , . • : . • . ·•· · • - •. . , . . •. . ••. , .•.. · . . .; ·- •. . . . .,. . • 

1. Weight of Proctor mold, W1 

2. Weight of Proctor mold+ sand, W2 

3. Volume of mold, V1 

4. Dry unit weight, Yct (sandJ= W2 -W, 

V1 

•. •J 

5. Weight of bottle + cone+ sand (before use), W3 

6. Weight of bottle+ cone+ sand (after use), W4 . 
7. Weight of sand to fill the cone, W c =·w 4 - W 3 

,Rii5ii"its· frodi :Fie!d: Tests . . . .... .. . , . . .. ........ , __ .. 

8. Weight of bottle+ cone+ sand (before use), W6 

9. Weight of bottle+ cone+ sand (after use), W8 

10. Volume of hole, V2 = W6 - W8-Wr 
-y d (sand) 

11 . Weight of gallon can, W 5 

12. Weight of gallon can+ moist soil, W 7 

13. Weight of gallon can+ dry soil, W9 

14. Moist unit weight of soil in field, 7' =W1-WslV2 

15. 

16. 

17. 

18. 

Moisture content in the field, w (%) = Wz - W9 X 100 

Wg-Ws 

Dry unit weight in the field , ct (sand) = 

Comparision moisture content= 

Dry unit weight comparison = 

7' I (1+( w (%)/100) 
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.. . _,_ ' , . ~- ... •'. : ~---- .: " i 

.. ; :~:.=-: •::::L\ _.• ~ -~• ·. ,i _;. •·.·:=:: 

2268.86 g 

5511.95 g 

0.075 cuft 

95.33 lb/ft3 

1638.82 g 

0.00 g 

3.61 lb 

-· -- ...... . ~-- :. · '. .. ·. -~ -~ .. . -

5346.24 g 

1014.68 g 

0.0623 ft3 

0.00 g 

3439.12 g 

3135_89 g 

121 .76 lb/ft3 

9.7% 

111 .02 lb/ft3 

10.0% 
112.0 lb/ft3 



FIELD DENSITY TEST (ASTM D-2922) 

Client: 

Address: 

Project: ERDF Super Cell 9 

Project ID: S66X528AO0 

Sheet No. 27-1 Test Date: 10/13/2009 

Description: 

Troxler ID: 1249 

Moist Std: 671 Density Std: 2270 

Moist offset: Density offset: -
Allowable Moisture Range: NIA 
Necessary % Proctor. 95% 

South Berm 

SB-47 As per Map SF-05 16 9:30 LH 6 

S8-48 As per Map SF-05 16 9:35 LH 6 

SB-49 As per Map SF-05 16 9:40 LH 6 

126.4 

125.1 

125.5 

• ~lj~~~EJJf;P,t1 
2500 N. 1 1th Street I Enid, OK 73701 
(580) 234-8780 I Fax (580) 237-4302 

Proctor: SF-06 

Max Dry Density (pcf): 113.5 

Optimum Moisture(%): 15.5% 

Proctor: SF-05 

Max Dry Denstty (pct): 115.0 

Optimum Moisture(%): 14.6% 

Proctor: SF-03 

Max Dry Density (pcf): 124.1 

Optimum Moisture(%): 9.5% 

13.2% 97 .1% 111.7 PASS 

12.8% 96.4% 110.9 PASS 

12.6% 96.9% 111.5 PASS 

Date 



• 
. 

~ 
. 

Date: 
Report: 
Map: 
Notes: 

North 

IIENVIJ• TECH 
ENG IN EE RING & f ON SULTING, INC . 

CQA Moisture Density Map Cells 7-8 

13-Oct-09 
27 
South Berm Map-1 

Lift: 
Operator: 
Materia l: 

E9 

SB-49 

E9 

SB-48 

E9 

SB-47 
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16 
Luke Hay 
SF-05 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Address: ERDF Construction 

Contact Name: Bill Borlaug 
Project: S66X528A0O 
Project Location: ERDF SuperiCell 9 
Tested By: LH 4" I Date: 10/1 3/2009 
Reviewed Bv: JV /K\\ J Date: 10/14/2009 
Comments Y' 

1. Weight of Proctor mold, W, 

2. Weight of Proctor mold + sand, W2 

3. Volume of mold, V1 

4. Dry unit weight, Yd (sand} = W, - W, 

V1 

5. Weight of bottle+ cone+ sand (before use), W 3 

6. W~ight of bottle+ cone+ sand (after use), W 4 
7. Weight of sand to fill the cone, We= W4 -W3 

8. Weight of bottle+ cone+ sand (before use), W6 

9. Weight of bottle+ cone+ sand (after use), W8 

10. Volume of hole, V2 = W6 -W8-Wc 

1 d (sand) 

11. Weight of gallon can, W 5 

12. Weight of gallon can+ moist soil , W7 

13. Weight of gallon can + dry soil, W9 

14. Moist unit weight of soil in field, 1 =W7 -W5 /V2 

15. Moisture content in the fie ld, w (%) = W z - Wa X 100 

W9 -W5 

• !;G~~t~gr,~P,~ 
2500 N , 11th Street I Enid, OK 73701 
(580) 234-8780 I Fax (580) 237-4302 

Sample ID : SB-49 
Sample Description : South Berm 
Sampling Date : 10/13/2009 
Sampled By: LH 
Date Received : 10/13/2009 
Report No.: 27 

2268.86 g 

5511.95 g 

0.075 cuft 

95.33 lb/ft3 

1638.82 g 

0.00 g 

3.61 lb 

5450.11 g 

1361 .68 g 

0.0566 ft3 

0.00 g 

3181 .39g 

2841.92 g 

123.81 lb/ft3 

11 .9% 

16. Dry unit weight in the field , d (sand) = 1 I (1 +( w (%)/100) 110 .60 lb/ft3 

17. Comparision moisture content = 

18. Dry unit weight com parison = 
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12.6% 
111 .5 lb/ft3 



FIELD DENSITY TEST (ASTM D-2922) • !fl~:Yi1~EI~ft1 
Client: 

2500 N . 11th Street I Enid, OK 73701 

(5 80) 2 34-8 780 I Fax (580) 2 3 7-4 30 2 

Address: 

Project: ERDF Super Cell 9 Proctor: SF-06 

Project ID: S66X528AOO Max Dry Density (pcf): 11 3.5 

Sheet No. 28-1 Test Date: 1015/09 Optimum Moisture(%): 15.5% 

Description : Proctor: SF-05 

Troxler ID: 1249 Max Dry Density (pcf): 115.0 

Moist Std: 673 Density Std: 2266 Optimum Moisture(%): 14.6% 

Moist offset: Density offset: - Proctor: SF-03 

Allowable Moisture Range: NIA Max Dry Density (pcf): 124.1 

Necessary % Proctor. 95% Optimum Moisture(%): 9.5% 

North Berm 

NB-46 As per Map SF-05 16 16:05 LH 6 120.9 9.6% 95.9% 110.3 PASS 

NB-47 As per Map SF-05 16 16:10 LH 6 120.6 8.9% 96.3% 110.7 PASS 

NB-48 As per Map SF-05 16 16:15 LH 6 120.1 9.1% 95.7% 110.1 PASS 

South Berm 

SB-50 As per Map SF-05 17 12:30 LH 6 121.4 8.5% 97.3% 111.9 PASS 

SB-51 As per Map SF-05 17 12:35 LH 6 123.9 10.7% 97.0% 111 .9 PASS 

SB-52 As per Map SF-05 17 12:40 LH 6 120.6 7.1% 97.9% 112.6 PASS 

:nvirotech Date 



Date: 
Report: 
Map: 
Notes: 

North 

• ENVIR• TECH 
ENG IN EERIN G & ~ O NSU LTI NG, INC . 

CQA Moisture Density Map Cells 7-8 

15-Oct-09 
28 
North Berm 1\/lap-1 

Lift: 
Operator: 
Material : 

EB NB-46 

NB-48 

EB 
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16 
Luke Hay 
SF-05 

NB-47 

EB 



Date: 
Report: 
Map: 
Notes: 

North 

CQA Moisture Density Map Cells 7-8 

15-Oct-09 
28 
South Berm Map-1 

Lift: 
Operator: 
Material: 

SB-52 
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EB 
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17 
Luke Hay 
SF-05 

EB 

S8-50 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Address: ERDF Construction 

Contact Name : Bill Borlaug 
Pro·ect: S66X528.M0 
Project Location : ERDF Su 
Tested B : LH Date: 10/15/2009 
Reviewed B : JV Date: 10/19/2009 
Comments 

1. Weight of Proctor mold, W 1 

2_ Weight of Proctor mold+ sand, W 2 

3. Volume of mold , V1 

4. Dry unit weight, yd (sand)= W 2 - W 1 

v, 

5. Weight of bottle+ cone+ sand (before use), W 3 

6_ Weight of bottle+ cone+ sanp (after use), W 4 

7. Weight of sand to fill the cone, W e= W 4 - W3 

8. Weight of bottle+ cone+ sand (before use), W6 

9. Weight of bottle+ cone+ sand (after use), W8 

10. Volume of hole, V2 = W 6 -W8-W0 

1 d (sand) 

11. Weight of gallon can, W 5 

12. Weight of gallon can+ moist soil, W 7 

13. Weight of gallon can + dry soil , W 9 

14. Moist unit weight of soil in field , y =W7 -W5 /V2 

15. Moisture content in the field, w (%) = W7 - W9 X 100 

W 9 -W5 

ENVIR OTECH 
ENGINEER ING & CONSULTING, INC. 

2500 N. 11th Street I Enid, OK 73 701 
(580) 234-8780 I Fax (580) 237-4302 

Sample ID: SB-52 
Sample Description: South Berm 
Sampling Date : 10/15/2009 
Sampled By: LH 
Date Received : 10/15/2009 
Report No.: 28 

2268.86 g 

5511 .95g 

0.075 cuft 

95.33 lb/ft3 

1638.82 g 

0.00 g 

3.61 lb 

4976.34 g 

621.19 g 

0.0628 ft3 
, 

0.00 g 

3432 .09 g 

3180 .80 g 

120.45 lb/ft3 

7.9% 

16. Dry unit weight in the field, d (sand)= 1 I (1+( w (%)/1 00) 111 .63 lb/ft3 

17. Comparis ion moisture content= 

18. Dry unit weight comparison= 

Page 1 of 1 
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7.1% 

112.6 lb/ft3 



FINAL REPORT 

CONSTRUCTION QUALITY AsSURANCE (CQA) 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ERDF) 

SUPER CELLS 9 & 10 

SUBCONTRACT S013213AOO 
010.032-00-ROB 

D.7 

ELECTRICAL DUCT BANK 

ENVIROT ECH 2500 North Eleventh Street • PO Box 6029 • Enid, Oklahoma 73702 • (580) 234-8780 • Fax (580) 237-4302 
EllGIMEERIMG & (OM',lllflrlG It-!• 

D 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closore Hanford 
:.,,:.':l!!i.~ 
('~ 
_.,, 

...,.; 
Subm ittal : 05-188 Earthwork Field Data ,_,::,..-,. 

Soil Information 

Proiect ERDF Cells 9- IO Expansion 

Proiect ID S013213A00 
,. 

Report No 5-1 6-093 Date ""' 6/21112010 

Oescnpt1on Brown/Slack Sarnd 
,,,,. 
~ 

Troxler ID ,27881 

Moist Std 638 Density Std : ·zns 
Moist offset . Density offset : 

Allowable Moisture Range. N/A ,,. . , 
Necessary % Proctor· 95% 

Depth 
Test No Location Pr. Lift Time Oper 

(in.) 

Electrical Duct Bank between Cell 8 and 9 (Necessary 95% Compaction) 

EB-01 Duel Bank West End SF-06 

EB-02 Duct Bank East End SF-06 

EB-03 DLict Bank West End SF-06 

EB-04 Duct Bank East End SF-06 

-
Reviewed by: .-'\~ / 

~/~IL-
nvirotec~gine~ring & Consulting Inc 

1 

1 

2 

2 

12 52 JS 6 

14 :07 JS 6 

14:13 JS 6 

15:4 1 JS 6 

Page 1 of 1 
D.7 Page 1 of 3 

~ENVIROT ECH 
~:i(IO N. I llh 5l rPt'i I E 111d ()K -370 I 
,sso, ~J-1..s;so I f-" , ;110 :! ;7 • .J JLI~ 

Proctor: SF-06 

Max Ory Density (pcf) 120,8 

Optimum Moisture (%). l4_3% 

Proctor: SF-04 

Max Ory Density (pct) 117 c3 

Optimum Moisture (% )· '~ 2.5% 

Proctor: SF-05 

Max Dry Density (pct) : 124.4 

Optimum Moi sture(%): 12.5% 

Wet Moist % Proctor 
Dry 

Pass/ 
Density Content Density 

(pcfl (%) 
(calc) 

(calc) 
Fail 

. -

123,0 l"'r 6.9¾ 95.2% 11 5.1 PASS 

122.8 6.7,o/.' 95.3% 115.1 PASS 

12-5.8 5.5% 98.7% 119.2 PASS 

1-30~3 12.3"',{ 96.1% 116 0 PASS 

ll'1 ~· -

~1Sl. 
~ 

-

t 
~ 

" ~ 

ii,... 

l '~ 

- --
~ 
~ 

6/i 5/jc., 
Date 



FIELD DENSITY TEST (ASTM D-6938) ~E~VIRDTECH 
Client: ~- .'.SOU '1 . 11111 ~ l w t·'I I E11 1d . (J I\ ~-l~O I Washington Closure Hanford J(;;•t 

,58(), JJ., f\~80 I !-. ,\ 380, .'., -...; JI) .'. 
Submittal; 05-188 Earthwork Field Data 

Soil Information 

ProJect ER DF Ce!ls 9- 10 Expansion Proctor· SF-06 

Proiect ID S01 32 13AOO Max Ory Density (pcf) 120.8 

Repo1i No s-1l 'oga Date 
II'" 6/12T2010 Optimum Moisture (% ) 14_3qo .... 

Description Srown/Sl aol<. Sand 
~ 

Proctor SF-04 ""' 
Troxler 10· 27881 Max Dry Density (pd) 11/.3 

Moist Std _640 Density Std : 2229 Optimum M0>isture (%): 12.5% 

Moist offset Density offset. - Proctor· SF-OS 

Allowable Moisture Range N/A Max Dry Density (pcf) 124.4 

Necessary % Proctor: 95%190% Optimum Moisture (%): "i 2.5% 

Depth 
Wet M~ist ,/4 Proctor Ory 

Pass / 
Test No Location Pr. Lift Time Oper 

(in.) 
Density Content 

(calc1 
Density 

Fail 
(pcf) (%) I (calc) 

Elec tr ica l Duct Bank between Cell 9 and 10 (Necessary 95% Compactiont 

EB-05 Duct Bank West End SF-06 2 8:15 JS 6 stf 21.8 6.0% 95.1% 11 4.9 PASS 

EB-06 Duct Bank East End SF-06 1 9:25 JS 6 ' 11 9 8 "1 1.5% 96.4% 116.4 PASS 

EB-07 Duct Bank East End SF-06 2 14 50 JS 6 ,.J29.0 12.0% 95.3% 115.2 PASS 

A test was not performed on the first lift on the west end of the duct back trench. COA shall perform th_e test in Report 5-16-095 

"~ 

Transmission Line MH-37 to MH-38 (Necessary 90% Compaction) 

LT-101 MH-37 to MH-38 West SF-06 1 13 21 JS 6 119.1 10.9% 88.9% 107.4 

LT-102 MH-37 to MH-38 Ea st SF-06 1 13 56 JS 6 117.7 12..0% 87.0% 105 .1 

The backfill material between MH-37 and MH-38 has changed consIstancy ; therefore, a new proctor shall be performed . 

Resiew~d 
:nvirotecf Engineering & Consulting. Inc 

Page 1 of 1 
0 .7 Page 2 of 3 

\:: 

--

·- -
,;i, 

·-

--
---

:\,-

-

Date 

1,
1
/z. 'iµo 

FAIL 

FAIL 



FIELD DENSITY TEST (ASTM D-6938) ~ENVIROTECH 
Cl ient: Washi;,gton Closure Hanford "~ 2,Ull 'I I I l l • 1, , ,,-1 I f :-, d ( 11- 'I "1 ) I 

-31"~ . -, 80 ~ J.l fl "h;1 I ~ , , 'inll 2 I . -H O..'. 
Subm ittal : 05-188 Earthwork Field Data - ,, . . 

Soil Information 

Project ERDF Celts 9-10 Ei\pans1on Proctor SF-06 

Proiect ID S013213AOO Max Dry Density (pcf) 120 8 

Report No 5-'1 6-095 Da te 
... ., 
. - 6/23ff..l! 010 Optimum Moisture (%) 14 3% 

Description Bro\vn/Black Sano ~ Proctor· s F~o8 

Troxler ID 2788 1 Max Dry Density (pcf) 118 0 

Moist Std 637 Density Std 2227 Opt1rnum Moisture (%) 1 1 S~o 

Moist offset · Density offset. Proctor . DGC--0"1 

Allowable Moisture Range N/A Max Ory Density (pcf) 142, 7 

Necessary % Proctor 95~ /90,% Optimum Moisture (%) 5 7% 

Wet Moist I Ory 
Test No Location Pr. Lift Time Oper 

Depth 
Density Content 

% Proctor 
Density 

Pass / 
(in.) 

(pcf) {% ) 
(calc) 

fcalc) 
Fail 

Transm ission Line MH-37 to MH-38 (Necessary 90% Compaction) 

LT-103 MH-37 to MH-38 West SF-08 2 7.45 JS 6 1169 11 0% 89 3% 105.3 FAIL 

LT- 104 MH-37 to MH-38 East SF-08 2 9.32 JS 6 118 3 919~ 91 .2% 107 6 PASS 

LT-105 MH-37 to MH-38 W es t SF-08 3 12.32 JS 6 '"1 15,0 73% 90.8% 107.2 PASS 

LT-106 MH-37 to MH-38 East SF-08 3 12.35 JS 6 114.2 6.3% 9 1 0% 107.4 PASS 

LT-107 MH-37 to MH-38 West. SF-08 4 15. 12 JS 6 116.3 8.0.o/.o 9 1 3% 107, 7 PASS 

L T-108 MH-37 to MH -38 East SF-08 4 15 18 JS 6 116.5 9~3% 90.3% 106.6 P.t\SS 

Transm iss ion Line MH-37 to MH-38 From Report 5-16-094 {Neces sary 90 Vo Compactionl 

LT-101 MH-37 to MH-38 W est SF-08 1 13 21 JS 6 l19:'1 

LT-102 MH-37 to MH-38 East SF-08 1 13 56 JS 6 117 7 

~ 

Missed Electri cal Bank Test Between Cell 9 ar, d 10 (Necessary 95% Compaction) 

EB-08 Cell 9 and 10 W est SF-06 1 13:23 

Reviewed by -riAL 

,,,;mrec£~ ~umog Inc 

JS 12 

Page 1 of 1 

0 .7 Page 3 of 3 

-

--

128 3 

. 

!l] 
~~ 

10.9% 91 .0% 107.4 PASS 

12.0% 89 1% 105.1 FAIL 

_,;,,.;,,,: 

,, 

6. 2% 100.0% 120.8 PASS 

--
~ 
i' 

. 
/2. G/rv 

Date 



FINAL REPORT 

CONSTRUCTION QUALITY AsSURANCE (CQA) 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ERDF) 

SUPER CELLS 9 & 10 

SUBCONTRACTS013213AOO 
010.032-00-ROB 

D.8 

STRUCTURAL FILL PROCTORS 

E NV(ROT ECH 2500 North Eleventh Street • PO Box 6029 • Enid, Oklahoma 73702 • (580) 234-8780 • Fax (580) 237-4302 
!: I IGll ll'FPIII(, :i, ro 11 'i UI.Tll'IG Ult 

D 



Modified Proctor ASTM 01557 and 047 18) 
Client: 

Form : 

Washington Closure Hanford 

05-18A Earthworl< Data Sheets 

Sample Information 

Contact Name. Charli e s· i ba 

Project. S0132 3A00 

Project Location . ERDF Cells 9-10 
Tested By p_ Davis Date: 

Reviewed By J. Voss Date: 

Comments: 

DENSITY DAT A (lbs) 

Mold + Wet Soil 43.J0 i3.38 

Mold Wt. 9.'27 ,9,27 

Wet Soil 4.03 4.1 1 

lbs/cu . ft (wet) 120.9 123 .2 

lbs/cu . ft . (dry) 109.5 110.9 

MOISTURE DATA (grams) 

Tin No. 1 2 

Wet Soil + Tin 111.00 725.50 

Dry Soil + Tin 643y70 652 .70 

Tin Wt. 0.00 MO 
Dry Soil 643 .70 652.70 

% Moisture 10.5% 11.2% 

% Saturation 52.4% 57.9% 

2/ 13/2010 

2/15120 0 

13.50 

9.27 

4 22 

126.7 

113.0 

3 

7 06.50 

630,00 

0.00 

630 00 

12.1% 

66.8% 

ENVIROTECH 
251JO N I I rh StrPt-t I r11 d , OK 170 I 
1180 214-tl.' 80 I Fril< ,Hll12J7--1 10~ 

Sample ID SF-01 

Sample Des Base S01I 

Sampling Date 2!12/2010 

Sampled By: L. Hay 
Date Received: 2/12/2010 

Report No. 05-016-004 

''l il 39 

.9.27 . µ'[ 1:;,. 

4.12 

123.6 

108. 1 

4 i;i..-

706.10 ,, .. ,-~ 
--'fl-"llljiii" 

617.60 h:~~' 
o.oo -.. T"_.,,~ 

it,-"':"<,-- .... ._~-

617.60 

14 .3% 

69.2% 

MAXIMUM DRY DENSITY (PCF) 
11 3.6 

OPTIMUM MOISTURE CONTENT (%) 
12.4% 

r-----·------- -- ·-- - -- -·--- - ... ---·----, 

115.00 

LL 
113 00 

(.) 
a.. 

111 .00 >, 
~ 
Ul 
C: 109.00 Cl) 

0 
~ 107 00 0 

105.00 

8% 9% 10% 11% 12% 13% 14% 15% 16% 17% 18% 

Moisture Content(%) 

,:;rti!_-- --- -- -- --- ---- - 1//J, //c, 
Date' 

Page 1 of 1 
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Modified Proctor (ASTM D1557 and D471B) 
Client: 

Form : 

Washjngto11. Closure Hanford 

05 -1 BA Earthwor,k Data Sheets 

Sample Information 

Contact Name. Cha rlle S iba 

Project: S011 3213AOO 
Project Location . ERDF Cells 9-10 

ENVIROTECH 
2500 N. I 111, Sln•r•t ! l:nid OK ;J ,0 1 
. ;an cJ -+ -R;ao I FJ~ 580 1v-130~ 

Sample ID: SF-02 
Sample Des. Brown/Black 
Sampling Date: 2/12T2010 

Tested By: p_ DaMIS Date '.21'1-3/2())10 Sampled By: L. Hay 

Reviewed By. J . Voss Date. 2/4 5/201 0 Date Received . 2 /712/2010 

Comments. Report No. 05-01 6-004 

DENSITY DAT A (lbs) 

Mold +- Wet Soil 13..45 13.62 f3 84 "1 3 77 
~ .... .,,,., .. ., 

Mold Wt. 9.27 9.27 9 27 90 
.. 

Wet Soil 4. 18 4.35 4.56 4.50 

lbs/cu. ft . (wet) 125.3 130 4 135.9 135.0 

lbs/cu . ft. (dry) 119 2 121 .6 124 .2 120.5 

MOISTURE DATA (grams) 

Tin No. '1 '2 3 4 "'.'~·=··"' 
. -

Wet Soil + T in 722.20 720,50 6J7.20 743.,50 ., . .. 
Dry Soil + T in 687.00 672.00 578:10 663,40 ~ ,.-. ~~ - ..:.-:;;; ---
Tin Wt. 0 00 0.00 o.oo 0.00 "7;~:,7t 
Ory Soil 687 .00 672.00 578.10 663.40 

% Moisture 5.1% 7.2% 10.2% 12.1% 

% Saturation 33.5% 50.5% 77 .4% 81 .8% 

MAXIMUM DRY DENSITY (PCF) 
124.9 

OPTIMUM MOISTURE CONTENT(%) 
9.7% 

Z.A . .V. Gs= 2.7 

129.00 

127 00 ' IJ.. 
u 125.00 Cl. 
>, 

123.00 ~ 
en 
C 121 .00 Cl> 
0 
~ 119.00 -

C 
117.00 

11 5.00 

5% 6% 7% 8% 9% 10% 11 % 12% 13% 14% 15% 

Moisture Content(%) 

Date 

Page 1 of 1 
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Modified Proctor (ASTM 01 557 and 04718) 
Client: 

Address: 

Washington Closure Hanford 

05-18A Earthwork Data Sheets 

Sample Information 

Contact Name: Charlie Skiba 
Project. sog 3213A00 
Project Location: ERDF Cells 9-10 
Tested By: LH Date: 
Reviewed By: ·TW Date. 
Comments Method C - (ASTM 04718) 

DENSITY DAT A (lbs) 

Mold + Wet Soll 12.95 13 os-
Mold Wt. 8 .72 8.72 

Wet Soil 4 23 4 36 

lbs/cu. ft (wet) 126.9 130 8 

lbs/cu. ft . (dry) 115.5 11 6.9 

MOISTURE DATA (grams) 

Tin No. E3 E2 

Wet Soil + Tin 913.20 976 10 

Ory Soil + Tin 853 10 898 40 

Tin Wt. 246.30 246.80 

Ory Soil 606.80 651 .60 

% Moistu re 9.9% 11.9% 

% Saturation 56.9% 71.1% 

3 1/1010 
3/1 /2010 

'1 3 27 

·8-72 

4.55 

136 5 

119 2 

ES 

1'1 22.60 

t 011 ,50 

246.60 

764.90 

14.5% 

92.4% 

ENVIROTECH 
2500 'I . 11:h Strt't'I I tn1c1 . 01\ 7370 1 

">IJ il 23-i-8780 I F.1, •S80) 237- -1 30 2 

Sample ID: SF-03 
Sample Des. 
Sampling Date: 2/24/20to 
Sampled By L Hay 
Date Received:2/24/2010 
Report No. 1/11/1900 

13.22 
,·.-.,_'-' "'C"i"·., 1 
r-tr.e,,...,..,,,..,::,,,... 

8l2 ··~ .. ~ ..... 
4.50 

135.0 

116.2 

61 "'''"'' 'T""r' -- ---
1032 10 

~ 

922-70 I ~ 

245.30 ~~~~ 

677.40 

16 1% 

94.7% 

MAXIMUM DRY DENSITY (PCF) 
119.3 

OPTIMUM MOISTURE COf TEN·T (%) 
14.5% 

Corrected .:::_. 120.6 

130.00 

~ 125.00 , 
C. 
>, 

-~ 120.00 
C: 
4) 

Cl 
~ 115.00 .. 
Cl 

11 0.00 

14.0% ::J 

9% 10% 11% 12% 13% 14% 15% 16% 17% 18% 19% 

Moisture Content(%) 

.S-ij - /t) 
Date 

Page 1 of 1 
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Modified Proctor (ASTM 0 1557 and 04718) 
Client: 

Address : 

Was rni ngton Cfosure Hanford 

05-18A Ea:rthwoi: Data 'S eets 

Sample Information 

Contact Name. Chan ,e S iba 

Project: S013213A0O 
Project Location : ERDF Cells 9-10 

ENVIROTECH 
1500 N. I I ih Slrt'el I Enid, OK 7J ·o I 
15801 23-1 -8 780 I F,1 ~ 1580\ 237--1 302 

Sample ID SF-04 
Sample Des: 
Sampling Date: 3/1/2010 

Tested By: LH Date 3i4 2010 Sampled By: LH 
Reviewed By: TW , .... Date 3/4/2010 Date Received: 3/1/2010 
Comments· 

DENSITY DATA (lbs) 

Mold + We t Soil 12.91 13.05 

Mold Wt. 8.72 -8.72 

Wet Soil 4.19 4.33 

lbs/cu ft . (wet) 125.6 129.8 

lbs/cu . ft . {dry) 116 7 118 4 

MOISTURE DATA (grams) 

Tin No. Xlll E-1 

Wet Soil + Tin 1025,-1 0 7 110.90 

Dry Soil + T in 965.10 1035.40 

Tin Wt. 181 .50 247 '30 

Dry Soil 783.60 788 10 

% Moisture 7.7% 9.6% 

% Saturation 45.5% 59.7% 

MAXIMUM DRY DENSITY (PCF) 
120.5 

130.00 

t, 125.00 
0. 

~ 
1/J 120.00 
C: 
GI 
C) 

i::' 115.00 
C) 

110.00 

i 
r 

- ---- -

Report No. 05-016-0 7 

13.J:8 13,24 13 29 

8.72. SJ2 8~ 2 

4.46 4 52 4 .57 

133.8 135.5 137.1 

120.5 120.3 118.4 

V--1 E-2 E-5 

930 30 .J159. f o ,@60. 30 

855 "30 879 .30 11 863.20 

174 00 246 90 246.60 

681.30 632.40 616.60 

11 .0% 12.6% 15.7% 

72 .7% 82.9% 98.1% 

OPTIMUM MOISTURE CONTENT (%) 
12.8% 

7% 8% 9% 10% 11% 12% 13% 14% 15% 16% 17% 18% 19% 20% 

Moisture Content (%) 

Date 

Page 1 of 1 
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Modified Proctor (ASTM 01 557 and 0471 8) 
Client: 

Address : 

Washington Closure Hanford 

05-18A E.lrthwork Data Sheets 

Sample Information 

Contact Name. 

Project: 
Project Location. ERDF Cells 9-10 

ENVIROTECH 
2Sll0 '1 i i'h StrPel I En,d OK 7370 1 
i580, 23 • -fl:80 I F.1~ ,;so, 2F-4J0 2 

Sample ID 
Sample Des: 

Sampling Date. 3/3/2010 

Tested By: LH Date: 3/-8 010 Sampled By LH 

Reviewed By: ,W Date: 3(-:1 0/2010 Date Received 3/3/2010 
Comments: Gs Estimated based on Sa urat1on 

DENSITY OAT A (lbs) 

Mold + Wet Soil 13,1~ 1324 

Mold W t. 8.72 ,an 
Wet Soil 4.40 4.51 

lbs/cu ft (wet) 132.0 135.4 

lbs/cu . ft . {dry) 121 8 123.0 

MOISTURE DATA (grams) 

Tin No. A -1,; 

Wet Soil + Tin 539.30 575,20 

Dry Soil + Tin 501-80 527 10 

Tin Wt 50AO 50 20 

Dry Soil 451.40 476.90 

% Moisture 8.3% 10.1% 

% Saturat ion 55.5% 696% 

MAXIMUM DRY DENSITY (PCF) 
124.4 

130.00 

t, 125.00 
Q. 

~ 
'iii 120.00 
C 

' QI 
Cl 
i!" 11 5.00 
Cl 

11 0.00 

- ' 

Report No. 05-016-021 

1_3.35 13_41 13.39 

8.72 8. 72 872 

4.63 4.68 4.66 

138 .9 140.5 139.9 

124.3 123.9 121.7 

,A11 BBB ddd 

614 90 574j0 609,30 

555,50 512 17 536.80 

49 80...:. 50,10 50 10 

505.70 462 07 486.70 

11 .7% 13.4% 14.9% 

84.0% 94 .7% 99.1% 

OPTIMUM MOISTURE CONTENT(%) 
12.5% 

7% 8% 9% 10% 11% 12% 13% 14% 15% 16% 17% 18% 19% 20% 

Moisture Content(%) 

Date 

Page 1 of 1 
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Modified Proctor (ASTM 0 1557 and D4718) 
Client: 

Address : 

Was hington Clos l!lre anford 

05-1 BA Earthwork .Data Sheets 

Sample Information 

Contact Name: 
Project: S01321'3A00 

Project Location: ERDF Cells 9-10 

E N VIROTECH 
J.500 ', 11 rh Stret>I I fn1d, OK 7 370 I 
,580; 2J + 8780 I FJ, 15801 237--. JOl 

Sample ID. SF-06 
Sample Des: Brawn/Back'Sa 

Sampling Date. 3/9/2010 

Tested By: L Hay Date 31 1r2010 Sampled By L Hay 
Reviewed By: T. Williams Date: 3/ 1/2010 Date Received : 3/9/2010 
Comments 

DENSITY DATA (lbs) 

Mold + Wet Soil 13.08 13.20 

Mold Wt. ~8.72 8.72 

Wet Soil 4.35 4.48 

lbs/cu . ft. (wet) 130.6 134 .3 

lbs/cu ft. (dry) 11 7,9 119.3 

MOISTURE DAT A (grams) 

Tin No K A9 

Wet Soil + Tin 540.00 -577.40 

Ory Soil + Tin 492.20 51810 

Tin Wt. 50.20 48 50 

Dry Soil 44200 469.60 

% Moisture 10.8% 12.6% 

% Saturation 58.6% 70.8% 

MAXIMUM DRY DENSITY (PCF). 
120.8 

130,00 

~ 125.00 
a.. 
>, 

~ 120.00 
C: 
a, 
0 
~ 115.00 
0 

110.00 

Report No. 05-016-022 

13.31 i.J.31 13 31 

8 72 8.72 8:n 

4.59 4.59 4 .59 

137.6 137.7 137 6 

120.8 119.0 "118 1 

AJ 2 AS A7 

632.00 622.30 588.80 

560.70 544.60 512.40 

'50 00 50.00 49,60 

510.70 494.60 452.80 
14.0% 15.7% 16.5% 

81 2% 87 4% 89.9% 

OPTIMUM MOISTURE CONTENT {%) 
14.3% 

7% 8% 9% 10% 11 % 12% 13% 14% 15% 16% 17% 18% 19% 20% 
Moisture Content(%) 

Date 

Page 1 of 1 
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Modified Proctor (ASTM 01 557 and 04718) 
Client: Washington C1osare Hamford 

05-18A Earthwork Data Sheets 

ENVIROTECH 
Address: 

Sample Information 

Contact Name: 

Project. 
Project Location . ERDF Ce!Ts 9-10 

Tested By: L. Hay Date: 3/18/2009 

Reviewed By: T. Wil liams Date 3/1 9/2010 

Comments: Proctor for use on S · bgraole of test pad 

DENSITY DATA (lbs} 

Mold -+ Wet Soil 12.92 1S.03 13'13 

Mold Wt. 8.72 8J':1 8.i-2 

Wet Soil 4.20 4.31 4.41 

lbs/cu. ft. (wet) 126.1 129.3 132.4 

lbs/cu. ft. (dry) 11 6.2 11 7.2 117 3 

MOISTURE DATA (grams) 

Tin No. VI 8 LH 

Wet Soil + Tin 656,80 712_10 57-5.90 

Dry Soil+ Tin 609.30 649Jl0 c5'16.JO 

Tin Wt. 50.20 48.50 50.00 

Dry Soil 559.10 601.30 466.10 

% Moisture 8.5% 10.4% 12.8% 

% Saturat ion 44 .2% 55.2% 68.6% 

.2 500 'I . I ll h ·1r,•pf I hid 01\ i .POl 
1580 • 2J-Hl 78() I Fa , 580 , 237 -IJ02 

Sample ID SF-07 
Sample Des: Brown_San_d 

Sampling Date: 3/17/2010 
Sampled By. L. Hay 

Date Received: 3/9/2010 
Report No. 05-016-027 

1'3.19 13.24 

8.72 8) 2 

4.47 4.52 

134 .2 135 7 

11 6 3 115.7 

Bi' XIII 

750 20 727 .20 

656 70 627,40 

50. 00 49.60 

606 .70 577.80 

15.4% 17.3% 

80.3% 88.8% 

MAXIMUM DRY DENSITY (PCF) 
117.3 

OPTIMUM MOISTURE CONTENT (%) 
11 .5% 

130.00 

t5 125.00 
0.. 

~ rn 120.00 
c:: 
a, 
0 
C:-- 115.00 
Cl 

110 00 

7% 8% 9% 10% 11% 12% 13% 14% 15% 16% 17% 18% 19% 20% 

Moisture Content (%) 

Date 

Page 1 of 1 
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Modified Proctor (ASTM 01557 and 047 18J 
Client: 

Address: 

Washington Closure !Hanford 

05-'18A Earthwork Da'b heets 

Sample Information 

Contact Name Charlie Skiba 

Project S0'13213A00 

Project Location ERDF Cells 9-ilO 

ENVIROTECH 
25Uil "- 111 ',trP~•1 I Eni d . 0" ; ; ;u 1 

,81) , 2 l+ 8 · 1m I F.1 x 1/H)1 2 17-..l lll 2 

Sample ID SF-08 
Sample Des. srov.n sarrcl 

Sampling Date: 6/22/2010 

Tested By L. Hay Date 6/23/2Q1 O Sampled By: L Hay 
Reviewed By: J. Voss Date. 6/24/2010 Date Received : 6/22/2010 

Comments· Proctor for se on Subg.rade oftest pad Report No. 05-016-095 

DENSITY DAT A (lbs) 

Mold + Wet Soil 12.91 13.00 i J.'<il.9 13'07 13 03 

Mold Wt. 8.72 8 7 2 8.72 8.72 8.72 

Wet Soil 419 4 28 4 37 4.35 4.31 

lbs/cu. ft . (wet) 125.6 128 5 131.2 130.4 129.4 

lbs/cu . ft . (dry) 116.8 117.3 117.8 11 5 4 111 .5 

MOISTURE DATA (grams) 

Tin No. MO M7 M8 M9 M6 

Wet Soi l + Tin 634.70 636-70 505.20 623.80 653.80 

Dry Soil + Tin 593 .50 585.40 458.70 557,90 570 to 
Tin Wt. so.ob 50.00 50. 10 49.80 49.60 

Dry Soil 543.50 535.40 408.60 508 .10 52050 

% Moisture 7.6% 9.6% 11 .4% 13.0% 16.1% 

% Saturation 46.2% 59.3% 71 .4% 76.2% 85.0% 

MAXIMUM DRY DENSITY (PCF) 
118.0 

OPTIMUM MOISTURE CONTENT (%) 
11 .3°/o 

130.00 

LL 125.00 u 
Cl. 
>, 
~ 120.00 Ill 
C: 
Cl) 

C 
~ 115.00 

Cl 

110.00 

5% 6% 7% 8% 9% 

----- - - -- --·--- - --- -------, 

.l 

10% 11% 12% 13% 14% 15% 16% 17% 18% 

Moisture Content(%) 

Page 1 of 1 
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Modified Proctor (AS TM 01557 and D4718) 
Client: 

Address: 

Washington Closu re Hanford 

05-1 SA Earthwork Data Sheets 

Sample Information 

Contact Name. 

Project. 
Project Location ERDF Celf 9- 10 
Tested By: QISI Date. 

Reviewed By: J. Voss Date: 

Comments Method C ASTM 0471 8) 

DENSITY DATA (lbs) 

Mold + Wet Soil 23.91 24~0 

Mold Wt. 14 42 14 4'2 

Wet Soil 9.49 10.08 

lbs/cu. ft . (wet) 126.5 134 4 

lbs/cu. ft. (dry) 120.0 129.8 

MOISTURE DATA (grams) 

Tin No. 

Wet Soil + Tin 3477- 90 4'276. 10 

Dry Soil + Tin 3299.20 4128.40 

Tin Wt. 0.00 o.oo 
Dry Soil 3299.20 4128.40 

% Moisture 5.4% 3.6% 

% Saturation 36 2% 32.4% 

/30f20'10 
8/2/2010 

24 2i 

14,42 

9.79 

130 5 

127.2 

4557 40 

4440 60 

0.00 

444060 

2.6% 

21.9% 

ENVIRDTEC 
2500 N . 1 1th )lrn•I I Fn 1d 01\ 7 ·i ~111 
•. ,llO 23-l -8 71liJ 1 ,,1, ,_;Ho, n; .4 io c 

Sample ID SF-0-9 
Sample Des Base Course 

Sampling Date 7/16/2010 

Sampled By: L Hay 

Date Received: 7/1 672010 
Report No. 5- 16-123 

2-3.85 -
•-•,.. ,.1!\l&l 

14.42 
.,; -."!'- -- .., 

"' 
9.43 

125.7 

117.2 

,., .:.,.,:-:-> 

....:.:~~ 

'3395.20 ~;•:;;-:;;--;; 
3164-40 6':'.".:!:'~; 

0,00 
,,.... 
,. 

31 64.40 

7.3% 

45 .0% 

MAXIMUM DRY DENSITY (PCF) 
129.8 

OPTIMUM MOISTURE CONTENT (%) 

3.5% 
Corrected 

150 

~ 140 
0 
Q. 

;::, 
-~ 130 
ll) 

0 
~ 
O 120 

110 · 

0% 

138.9 

1% 2% 

ZAV. Gs.= 2,7 . 

3% 4% 5% 6% 7% 8% 9% 10% 
Moisture Content(%) 

- . 

Date 

Page 1 of 1 
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Modified Proctor (ASTM D1557 and D4718) 

Client: 

Address : 

Washingtorn Closure Harnford 

05-18A Earthwork Data Sheets 

Sample Information 

Con tact Name Charlie SJ<ibcJ 

Project: S01321~AOO 

Project Location ERDF Cell 9-.rn 
Tested By QISJ Date. 

·Reviewed By: J. Voss Date. 

Comments 

DENSITY DAT A (lbs) 

Mold + Wet Soil 1.'3.41 13.63 

Mold Wt. 9.27 9.27 

Wet Soil 4.14 4 36 

lbs/cu ft. (wet) 124 2 130 .8 

lbs/cu ft . (dry) 120.2 124 .6 

MOISTURE DATA (grams) 

Tin No. 

Wet Soil + Tin 1933,40 1976.00 

Ory Soil + Tin '1 870.60 1881-J O 

Tin W t. 0.00 0.00 

Ory Soil 1870.60 1881.70 

% Moisture 3.4% 5.0% 

% Saturation 22.5% 38.4% 

7 /-3072010 

8/2 010 

'it.3.94 

"!9, 27 

4.67 

140. 1 

131.0 

2026.30 

"1 894 20 

0,00 

1894.20 

7.0% 

65.7% 

ENVIROTECH 
2500 's . I lrh ~lrt>f'I I Fntd 011. ?Pill 
15801 .:! 3-1 -B ~fJO I F.i x , 580> 2 l7 ·I J02 

Sample ID: SF- 10 

Sample Des: Top Course 

Sampling Date /16/2010 

Sampled By: L. Hay 

Date Received 7/16/2010 

Report No. ..S-16-123 

13.79 
.w,....-
··- --~ 

927 
.,;.c·~· '# -

- -· 
4.52 

135.6 

126.1 

2026,40 

1884 90 . :'"''--f? -~~:: 

0,00 -
.·• ,C· • •·,;.. • 

1884.90 

7.5% 

60 4% 

MAXIMUM DRY DENSITY (PCF) 
131.0 

OPTIMUM MOISTURE CONTENT (%) 
7.0% 

Corrected 

150 

LL 140 
0 
Q. 

:!' 
-~ 130 
(I) 

Cl 

~ 
C 120 

I 
L 

110 

135.2 

2% 

6.0% 

Z.A.V. Gs = 2.7 

3% 4% 5% 6% 7% 8% 9% 10% 
Moisture Content (%) 

Date 

Page 1 of 1 
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Modified Proctor (ASTM D1557 and D4718) 
Client: 

Address: 

Washington Closure anford 

05-18A E~rthwork Data Sheets 

Sample Information 

Contact Name. Charlie Sl<1ba 
Project: 01J213A00 
Project Location : ERDF Cells 9-10 

Tested By Ryan S, Date: 
Reviewed By. 1 Voss Date: 
Comments Proctor for riser trencnes 

DENSITY DATA (lbs) 

Mold + Wet Soil 5758 . .90 5794.40 

Mold Wt. 3954.80 3954.80 

W et Soil 3.98 4.06 

lbs/cu. ft. (wet) 119.3 121 7 

lbs/cu ft . (dry) 112.7 112.8 

MOISTURE DATA (grams) 

Tin No. E1 BX 
Wet Soil + Tin 2047.20 1990_60 

Dry Soil + Tin 1947.80 1858.90 

Tin Wt. 24-5.30 174 10 

Dry Soil 1702.50 1684.80 

% Moisture 5.8% 7.8% 

% Saturation 31.9% 42.8% 

7/26/2010 
7/2612010 

5849.40 

3954. 80 

4.18 

125.3 

114.0 

LH 

2023.-10 

1857. 00 

175.30 

1681 . 70 

9.9% 

55.9% 

ENVIROTECH 
2 ,OP "-l I I th Strf't 'I I En id OK 7J 70 I 
11811 ~H-8 '80 I Fa . •580 23i-4302 

Sample ID. SF-11 

Sample Des: R,serT, e 

Sampling Date:7/22/2010 

Sampled By: L Hay 

Date Received3/22/2010 
Report No. 5-16-11-9 

5886.10 5904.80 

3954. 80 3954 so· 
4.26 4.30 

127.7 129.0 

114.2 113.5 

E4 x11r 
2061 .20 "2124 00 

1861 .60 1891..50 

174.40 181 .00 

1687 .20 171 0.50 

11.8% 13.6% 

67.2% 75.8% 

MAXIMUM DRY DENSITY (PCF) 
114.5 

OPTIMUM MOISTURE CdNTENf (%) 
11 .0% 

LL. 
u 
a. 
>-

120.00 

-~ 115.00 
C 
Q) 

a 
~ 
a 

11000 

Z.A.1/. Gs = 2.7 

4% 5% 6% 7% 8% 9% 10% 11% 12% 13% 14% 15% 16% 

Moistu re Content(%) 

R/, ,/Jo 
Date 

Page 1 of 1 

D. 8 Page 11 of 11 



FINAL REPORT 

CONSTRUCTION QUALITY AsSURANCE (CQA) 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ERDf) 

SUPER CELLS 9 & 10 

SUBCONTRACTS013213AOO 
010.032-00-ROB 

0.9 

STRUCTURAL FILL SOIL ClASSIFICATIONS 

.ENVIROTECH 2500 North Eleventh Street • PO Box 6029 • Enid, O klahoma 73702 • (580) 234-8780 • Fax (580) 237-4302 
FI H ; H lfr:Pl/ 11> I (IJf -j '; I Jl ! l ~l i~ 11 -11 

D 



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

ashington Closuf e Hanford 
05-UA Earthwork Data Shee't 

Sample Information 

Contact Name. Charlie Ski a 

Project: S01 3213AOO 

Project Location: EROF CeTis 9-10 

Tested By P • .Dav,s Date 

Reviewed By: J. Voss Date: 

Natural Moisture Content 

!Natural Moisture ! N/A 

2/13/201 0 

2/1 5?2010 

Sample 10. 

Sample Des. 

Sampling Date : 

Sampled By: 

Date Received 

.? ~110 N. I Ith ' lrPPI I E111d 0 1-- 7 170 1 
SBO , 2 14-8 - 80 I FJ , (51J01 1J~·-l J0 2 

SF-01 

Brown Sand 

2112/2010 

L. Hay 

2/12/2010 

Soil Class ification Chart 
60 

Atterberg Limits Test Results (ASTM 0 -4318) 50 

Flow Index Non-Plastic Spec 

Liquid Limit Non-Plastic 

Plastic Limit Non-Plastic 

Plasticity Index Non-Plastic 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

3/4" 19 000 100.0 

3/8" 9,500 99.5 

No.4 4J50 ~-- 99.1 

No. 10 2.000 98.5 

No. 40 OA2S 89.2 

No. 50 0.300 84.5 

No. 100 0 150 57.5 

No. 200 0.075 22.6 

Pan ~ 0.0 

Cu N/A 

Cc N/A 

Unified Soil Classification (ASTM 0 -2487) 

SM: Silty Sand 

Deviations from ASTM None 

~ o 
>< 
a, 

~ 30 
u 
~ 20 n, 

a: 
10 

0 

Spec I 

.. 
"' C 
i.i: 
C: 
"' ~ 
a, 
ll. 

Page 1 of 1 
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a 20 40 60 80 

100 0 

90 0 
80 0 

10 a 
60 0 

50 o 
40.0 

30.0 

20.0 

10.0 

00 

100 000 

Liquid Limit (LL) 

Grain Size Analys is 

10 000 1.000 0. 100 

Partic le Size fmm) 

_.,__ ?art1c;1e S1z:! A.nayl.ns /ASTM 0 -
4:i'.: i l 

Date 

100 

0.010 



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

Washington Closure Hanford 

05-18A Earthwork Data Sheet 

Sample Information 

Contact Name. Charlie SkTba 

Project 'SG1 3213A00 

Project Location: ERDF Cells 9-'10 

Tested By: P. Davis Date. 

Reviewed By: J. Vass Date: 

Natural Moisture Content 

I Natural Moisture j N/A 

Sample ID. 

Sample Des . 

Sampling Date. 

211 3?2,01 0 Sampled By 

2/ 15120d0 Date Received. 

L100 ,, , 11111 l rf> •' l I En id, OK ~3701 
, 80• 114-8780 I rJ~ , , 801 lJ7--HIJ.! 

Soil Classification Chart 
60 

Atterberg Limits Test Results (ASTM 0-4318) 50 

Flow Index Non-Plastic Spec 

Liqu id Limit Non-Plastic 

Plastic Limit Non-Plastic 

Plasticity Index Non-Plastic 

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

Sieve No Sieve Opening % Passing 

1 " 25,000 1000 

3/4" _ 19 000 99.6 

3/8" 9.500 991 

No.4 4j 50 98 .7 

No. 10 2 000 96 .2 

No. 40 0.425 61 .6 

No. 50 0, 300 56 1 

No. 100 0.150 36.1 

No. 200 0,075 124 

Cu 5.80 

Cc 0 66 

Unified Soil Classification (ASTM 0 -2487) 

SP-SM: Pooly-Graded Sand with Silt 

Deviations from ASTM None 

~ o 
)( 

Ill 

] 30 
u 
'tl20 
Ill 

ti: 
10 

0 

Spec I 

~ 

"' C: 
u: 
E 
"' "' .; 
ii. 

Page 1 of 1 

D.9 Page 2 of 11 

0 20 40 60 80 

100.0 

90 .0 

80 .0 

70.0 

60 .0 

50 0 

40.0 

30 .0 

20 0 

10.0 

00 

100.000 

Liquid Limit (LL) 

Grain Size Analysis 

10.000 1.000 0. tOO 

Particle Size (mm) 

_.,_ Partcle Stze ~nlytllS (AS TM 0 -
422) 

Date 

100 

0.010 



SOIL CLASSIFICATION (ASTM D-2487) 

Client: 
Address: 

Washin,.9ton Olosur,,e Hanford 
05- BA Earthwork Data Shee• 

Sample Information 

Contact Name: Charhe Skl . a 

Project. S013213AOO 

Project Location: ERDP Geils 9- 10 

Tested By: Date: 

Reviewed By: T. Wiliams Date 

Natural Moisture Content 

Sample ID. 

Sample Des: 

Sampling Date. 

3/8/201 0 Sampled By: 
3/8/20 0 Date Received: 

ENVIROTECH 
LSOO N I I th Str,..-1 I c11ici , Of.. ~ l 70 I 
,c;8u1 lJ-1-8780 I r,,, l.'i801 2J 7-4 JU2 

!Natural Moisture I 82 
Soil Classification Chart 

Atterberg Umits Test Results (ASTM D-4318) 

Flow Index N/A Spec 

Liqu id Limit Non-Plastic 

Plastic Limit Non-Plastic 

Plasticity Index Non-Plastic 

Particle Size Anaylsls (ASTM D-422) 

200 Wash Sieve Analysis (ASTM D-1140) 

Steve No Sieve Opening % Passing 

1 " '25 000 100.0 

3/4 " 19 000 99.0 

3/8 " 9 500 96.4 

No.4 4 750 93 3 

No. 10 2 000 88.3 

No. 40 0.425 39.7 

No. 100 0 150 18.4 

No. 200 0 075 9.8 

Pan 0 

Cu 11 17 

Cc 1.27 

Unified Soll Classification (ASTM 0-2487) 

SW-SM: Well Graded Sand with Silt 

Deviations from ASTM None 

Spec 

Page 1 of 1 

~ 

60 

50 

>< 40 
QI 

] 30 

.l:! 20 -;; 
"' C: 10 

0 

0 

1000 

90 0 

80.0 

t 70 0 

~ 600 

C 50 .0 .. 
~ .. 

CL 

40 0 

30 .0 

20 .0 

10 .0 

0 0 

D.9 Page 3 of 11 

20 40 60 80 100 

Liquid Limit (LL) 

Grain Size Analysis 

10.000 1.000 0.100 0.010 

Partic le Size (mm) 

ki?LL 
Envefotech 

~')•-L/- I . 
Date 

- j_ _ _ _ _______ _ 



-- ----------

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

Washington Closure Hanford 
05-1 SA Earthwork Data S heet 

Sample Information 

Contact Name: Charlie Ski a 

Project. S0'1321 3A00 

Pro1ect Location: ERDF Cells 9-10 

Tested By: L Hay Date: 

Reviewed By: T. Wi liams Date 

Natural Moisture Content 

!Natural Moisture j 8.2 

3/8/2010 

3/9/20 10 

Sample ID: 

Sample Des: 

Sampling Date : 

Sampled By: 
Date Received : 

.!SOON 111/, S1r~e1 I E1111I, U ~ ; 1701 
;m1, 11 -1-a -eo I F,I\ \,Bo, 1 J7--1 m ~ 

SF- 04 

Brown/Black Sand 

3/1 /2010 

L Hay 

"3/1/2010 

Soil Classification Chart 
60 

Atterberg Umits Test Results (ASTM 0-4318) 50 

Flow Index Non-Plastic Spec 

L1qu1d Limit Non-Plastic 

Plastic Limit Non-Plastic 

Plasticity Index Non-Plastic 

Particle Size Anaylsls (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 99.5 

No.4 4 750 98.8 

No. 10 2.000 96.2 

No. 40 0.425 56.0 

No. 100 0 150 22.6 

No. 200 0 075 9.6 

Pan 0 

Cu 7.25 

Cc 0.95 

Unified Soil Classification (ASTM D-2487) 

SW-SM: Well Graded Sand with Silt 

Deviations from ASTM . None 

0: 
';; 40 
CII 
'0 
.: 30 
.!::! 
i 20 
0:: 

10 

0 

0 20 40 60 80 100 
Liquid Limit (LL) 

Spec 
Grain Size Analysis 

100.0 

90.0 

80.0 .. 70.0 
II> 
C 60 0 ii: 
c 50 0 .. 
~ .. 40.0 
~ 30 0 

20.0 

10.0 

00 

10 000 t 000 0.100 0.010 

Parti cle Size (mm) 

~ senes.! 

.t/- IC 

Date 

Page 1 of 1 

D.9 Page 4 of 11 



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

Washmgton Closure Hanfor 
05-1 BA Earthwork Data Sheet 

Sample Information 

Contact Name. Chanie Skiba _.,.., ,, 

Project: S01 ~21-3A00 
,.,. 

ai.- • 

Project Location: ERDF Cells 9- 10 

Tested By: L Hay Date 

Rev iewed By: T. Williams Date: 

Naturaf Moisture Content 

! Natural Moisture ! 4.7 

/8120 0 

3/9/2010 

Sample ID_ 

Sample Des: 

Sampling Date 

Sampled By 

Date Received: 

! SOON I I th Strl' t I h 11 d , U f.. 7 170 1 
1 r,30 , l 1-1 -Rl81) I F,1., i S81 )1 1 17 -I JOJ 

SF-05 

Black Saf')d 

3/3120 10 

L. Hay 

3/3/2010 

So il Classification Chart 
60 

Atterberg Limits Test Results (ASTM 0-4318) 50 

Flow Index Non-Plastic Spec 

liquid Lim it Non-Plastic 

Plastic Limit Non-Plastic 

Plasticity Index Non-Plastic 

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

Sieve No Sieve Opening % Passing 

1 " 25 000 97_5 

3/4 " 19 000 97.4 

3/8 " 9 500 96_7 

No.4 4 750 93.2 

No. 10 2 000 87 5 

No. 40 0.425 33.6 

No. 100 0 150 19.0 

No. 200 0 075 9.8 

Pan 0 

Cu 7.25 

Cc 0.95 

Unified Soil Classification (ASTM D-2487) 
SW-SM: Well Graded Sand w ith Silt 

Deviations from ASTM · None 

a: 
-;'40 
G> 
"O 
.=: 30 
,!:/ 
ii 20 
a: 

10 

0 

0 20 40 60 80 100 
Liquid Limit (LL) 

Spec 
Gra in Size Analysis 

90 0 

80_0 
,._ 700 
QI 
C: 

60 0 i.: 
E 50 0 
QI 

~ 40.0 
QI 

Q. JO 0 

20 0 

10 0 

00 

10.000 1.000 0 100 0 01 0 

Particle Size (mm) 

---- S-.m es 2 

( j/__ ,_,,,.r 7 - ~ , . 
.. ~ /,t; ,,/ 

Env 

5, L/ -/c 
Date 

Page 1 of 1 
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SOIL CLASSIFICATION (ASTM 0 -248, ) 

Client: 
Address : 

Washington Closure Hanfor 
05-1 SA Earthwork Data Shee' 

Sample Information 

Contact Name· Char ,e .Skiba 

Project S01321-3A00 

Project Location ERDF CelJs 9-10 

Tested By L ay Date : -3/10/2010 

Reviewed By: T. W ill iams Date. 31n 12010 

Natural Moisture Content 

!Natural Moisture I 5 7 

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 Anaylsls (ASTM 0-422) 
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 99.0 

No.4 4 750 97.2 

No. 10 2 000 93.4 

No. 40 0.425 27.3 

No. 100 0 150 11 3 

No. 200 0 075 7.3 

Pan 0.0 

Cu 7.18 

Cc 1.99 

Unified Soll Classification (ASTM D-2487) 
SW: Well Graded Sand 

Deviations from ASTM None 

Spec 

Sample ID . 

Sample Des. 

ENVIROTECH 
2, 01) N 11111 StrP" I I fn,d , O K • 17UI 
. , nl li 2.l • •B; ao I ~.; , f C, tl (JI 217-4 11 )2 

SF-1{)6 

Brown/Blac 

Sampling Date 3/9/2010 

Sampled By . L Hay 

Date Received: 3/9/2010 

So il Classification Chart 
60 

50 

~ o 
)( 

~ 30 
IJ 

; 20 
fll 

C: 
10 

0 

0 20 40 60 80 100 
Liquid Limit (LL) 

Grain Size Analysis 

100.0 

90 0 

80.0 .. 70.0 .. 
C: 

60.0 ~ 
c 50 .0 .. 
~ .. 40 0 

11. 30 0 

20 0 

10 0 

0.0 

10 000 I 000 0. 100 0.010 

Particle Size (mm) 

~ Ser~s2 

Envir6f?ch 

__s 4 -/c ' 
Date 

Page 1 of 1 
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SOIL CLASSIFICATION (ASTM D-2487 ) ENVIROTECH 
Client: 
Address : 

Washington Closure Hanford 

05-i 8A Ea·rthwork !Data Shee1 

Sample Information 

Contact Name. CharJje S iba 

Project S0192l3A00 

Tested By: Date : 

Review ed By. T. W ill rams Date: 

Natural Moisture Content 

I Natural Moisture j 6.0% 

J/181/2010 

3/19/2010 

Sample ID: 

Sample Des: 

Sampling Da te 

Sampled By: 

Date Received: 

2~00 N 111h · 1re,-.1 I En id . 0 ~ 7 170 1 
1, H01 214-ll71JO I f ,1>. 1C, 6 fl 1 l 17 4 102 

SF-07 

Brown S an 

3/17/201 0 

L_ H a y 

3/'17/2010 

So il Classification Chart 
60 

Atterberg Limits Test Results (ASTM 0-4318) 50 

Flow Index Non-Plastic Spec 

Liquid Limit Non-Plastic 

Plastic Limit Non-Plastic 

Plasticity Index Non-Plastic 

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

Sieve No Sieve Opening % Passing 

1 " ~6 000 100.0 

3/4" 19 000 100.0 

3/8" 9.500 10000.0 

No.4 4 750 99.9 

No 10 2 00(') 98.1 

No. 40 0 425 50.2 

No. 100 0 150 19.1 

No. 200 0 075 10 4 

Pan 0.0 

Cu 10.71 

Cc 1.19 

Unified Soil Classification (ASTM 0.2487) 

SW: Well Graded Sand 

Deviations from ASTM None 
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SOIL CLASSIFICATION (ASTM D-248 71 ENVIROTECH 
Client: 
Add ress : 

Was hin_gton Closure Hanford 
1()5-18A Earthwork Data Shee· 

Sample Information 

Contact Name. 

Project. 

Project Location : ERDF Cells 9-10 

Tested By: L Hay Date 

Reviewed By: J Vos Date. 

Natural Moisture Content 

!Natural Moisture I 7.6% 

Sample ID 

Sample Des 

Sampling Date. 

6/23/2010 Sampled By 
6/24/2010 Date Received. 

2;011 N I lrh - ,, .. ,,r I [n,rl , 0 ~ i ; 0 t)I 
, l) ll12Htt ; 'll) I F,1 xi:,8IJ11l ---lHJ2 

SF- OS 

Brown Sand:MH--37 to MH-38 Fil 

6/22/2010 

l Hay 

6122120 m 

Soil Classification Chart 
60 

Atterberg Limits Test Results (ASTM D-4318) 50 

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) 

Sieve No Sieve Opening % Passing 

1 " 25 000 100.0 

3/4 " 1.£000 100.0 

3/8 " 9.500 99.0 

No.4 4 750 99 6 

No. 10 L000 98.1 

No. 40 OA25 60.4 

No. 100 0 150 20.7 

No. 200 ooz? ·1.s 

Pan - a 1 

Cu 3.93 

Cc 1.01 

Unified Soil Classification (ASTM D-2487) 

SP: Pooly Graded Sand 

Deviations from ASTM None 
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SOIL CLASSIFICATION (ASTM 0-2487) 

Client: 
Address : 

Wasbmg'toa ICJosure anford 
05-1 8A Earthwork Data She.el 

Sample Information 

Contact Name. Charlie Skiba 

Project: S011'3213A00 

Project Location. ERDF Cells.9- 0 

Sample ID: 

Sample Des. 

Sampling Date: 

Tested By: QIS! Date: 7 /3012010 Sampled By: 

Reviewed By: J . V oss Date. 8 · l~-Oli O Date Received: 

Natural Moisture Content 

ENVIROTECH 
: ~no N I l!h Srr,•er I Fn1d , O f- - 170 1 
, '> tiU L \-l•0 - 80 I FJ , 1 iHOi 2 J 7--1 l02 

SF-09 

Round Rock Base Course 

7116(2011 0 

L, IHay 
7 16/2010 

I Natural Moisture I Soil Classification Chart 
NIA 60 

Atterberg Limits Test Results (ASTM 0-4318) 50 -
Flow Index Non-Plastic Spec 

Liquid Limit Non-Plastic 

Plastic Limit Non-Plastic 

Plasticity Index Non-Plastic 

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 .. 25,-000 94 3 

3/4 " 19' 000 71 2 

1/2 " 12.500 45.6 

No.4 4 7"50 25 1 

No. 10 2,000 16 1 

No. 40 0 425 8.1 

No. 200 0_075 3.1 

Cu 20.22 

Cc 3.38 

Unified Soil Classification (ASTM D-2487) 

GP: Pooly Graded Gravel 

Deviations from ASTM: None 
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SOIL CLASSIFICATION (ASTM 0 -24 87) ENVIROTECH 
Client: 
Address : 

Washin.g on Closure Hanford 
05-18A Earthwork Data Shee1 

Sample Information 

Contact Name: Charlie S1<1ba 

Project: S01.S213A00 

Project Location: ERO . Cells 9-rn 
Tested By. QJSI Date 

Reviewed By. J. Voss Date 

Natural Moisture Content 

I Natural Moisture I NIA 

713012010 

8/2 /2010 

Sample ID. 

Sample Des. 

Sampling Date . 

Sampled By. 

Date Received . 

: ",0ll N 1 I 1h !rPf'I I fn,d . 0 1<. - l iO I 
i 80• 2 JH l7!J0 I f .ix !580\ 2 17--I J02 

SF- 0 

116/2010 

Soil Classification Chart 
60 

Atterberg Limits Test Results (ASTM 0-4318) 50 

Flow Index Non-Plastic Spec 

Liquid Limit Non-Plastic 

Plastic Limit Non-Plastic 

Plastici ty Index Non-Plastic 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve AnaJysis (ASTM. 0-1140) 

Sieve No Sieve Opening % Passing 

1 1 /2 " 37 500 100.0 

1 " "2-5.000 100.0 

3/4 " ,~_ooo 100.0 

1/2 " 12 500 92.2 

3/8 " 9.500 80 0 

No.4 4 750 30.3 

No. 10 2_000 27.5 

No. 40 0.425 11.8 

No. 200 0,075 5 1 

Cu 22.93 

Cc 7.90 

Unified Soil Classification (ASTM 0-2487) 

GP: Pooly Graded Gravel 

Deviations from ASTM None 
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SOIL CLASSIFICATION (ASTM 0-24 7) ENVIROTECH 
Client: 
Address : 

Wasbi ngton CIO'sare Hanford 

05- BA Earthwork Data Sheet 

Sample Information 

Contact Name: Charl ie S iba 

Project: S0132 13A00 

Project Location: ERDF Cells 9 -1 0 

Tested By: Date 

Reviewed By . Date. 

Natural Moisture Content 

I Natural Moistu re I 11.1% 

/26120 0 
-

6/2010 

Sample ID. -
Sample Des: 

Sampling Date: 

Sampled By: 

Date Received. 

! j !JO !'. 11th Sr11•1• 1 I F111d 0 1-. -i ~O l 
i80l .!J 4-8 - /J0 I f,1., 5801 2 \ ~-~.J I)~ 

SF- 1 

Riser rench Backfill 

7/23/2010 

L. Hay 

7/2-3/201 0 

Soil Classification Chart 
60 

Atterberg Limits Test Results (ASTM 0-4318) 50 

Flow Index Non-Plastic Spec 

Liquid Limit Non-Plastic 

Plastic L1m1t Non-Plastic 

Plasticity Index Non-Plastic 

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

Sieve No Sieve Opening % Passing 

1 " 25.000 100.0 

3/4 " 19_000 1000 

3/8 " 9,500 98 8 

No.4 4 750 98 .3 

No. 10 2_000 97.0 

No. 40 0425 51.0 

No 100 0 150 11 .2 

No. 200 0 075 1 6 

Pan 00 

Cu 5 23 

Cc 0.76 

Unified Soil Classification (ASTM D-2487) 

SP: Pooly Graded Sand 

Deviations from ASTM None 
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