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Silica Fume 
v205 

33 

9.16 9.16 
0.09 0.09 

11w-3y-a 
Silo 1 Surrogate '''v*'" o13*qpcb2 Demonstration Surrogate 117WY-* 

ZnO 0.01 

s i - 9  si-10 
I Compound I Mix Weight I Mix Weight I 

0.01 

DS-9 DSlO 

I Compound I Mix Weight I Mix Weight I 

Tributyl Phosphate 
Kerosene 

I (9) I (9) 
BaS04 I 10.34 I 10.34 

_ _  

0.92 0.92 
0.92 0.92 

Diatomaceous Earth 
Feldspar 

Diatomaceous Earth 1.47 1.47 
Feldspar 16.27 16.27 

I 

~ 

1.83 1.83 
18.32 18.32 

I I 

1 42.77 I 42.77 I I 

hater  I 42.77 I 42.77 

Q 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
4 
I 
I 
I 
I 
m 
I 
I 

I 
I 
I 
I 
I 

I 
1 



2 2 9 3  
* 11741075 

3 
.3 

J 
!3 
JI 
J 

J 
; _. ,-. 



Project Name r D / =  Po ? 
Project Number 7 7 5 7 4 3  

1 

1 

2 2 9 3  
1174:  076 

1 
& S i 6  L 1 

I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
1 
1 
I 
1 

0-3 
p.c) 



3 Project Name rDp Gp 
3 Project Number 7 7r 743 0 1174:077 



'roject N a m e F o F  

'reject Number 7 7 s 7 !  

22931  
I 

1174:  078 

3 15 A 

Entries by Date 
I '  



3 Project Name 

3 ProjectNumber 72s 743 d 

2 2 9 3  
I 1174:079 



Project Name 

Project Number 743 
2293 I 

1 1 1 7 4 :  080 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

I 

I 

Entries 



.$ Project Name F h F  ?OB 
c 3 Project Number 

229 3 
n 11741081 

,' - 



lf 

G 1 '  hl 



3 Project Name chf AP 
3 Project Number 77% s-74- 

229 3 
1 11741083 

3 Entries by Date /a1+/9J7) 



Project Name .m I= i' 
Project Number -- 

2 2 9 3  I 
8 1174:  084 

I 
I 



i 2 2 9 3  
b- 11741085 

3 
a 

i q r b ( 4 8  3 



'roject Name F D  E-? 
'roject Number 77(  -7& 

2 2 9 3  I 
a 1174 1086 



3 Project Name FDF %P 
3 Project Number 

FERNALD K65 PROOF OF PRINCIPLE 
REVISED BENCH-SCALE 

Sample Number 11 744741 Date 12/8/98 
name Greg Bennett Source Demonstranon 

FORMULATION ' 

PLANNED (96 w h )  
PLANNED (9) 

~ C ~ U A l .  (9) 

Time of Mixing 2 -1.l 
Mixer Speed ars 

Room Temperature (C) 
Final Grout Temperature (C) 

Tare 2 x 4 inch mold 
Wt Compacted Sample in mold 

Tare 2 x 4 inch mold 
Wt Compacted Sample in mold 

Tare 2 x 4 inch mold 
Wt Compacted Sample in mold 

Pocket Penetrometer sample 
Vol. Compacted in S. Cup (cc) 

Mod. ANS 55.1 
Vol Srnp in Container 
Vol. Liquid @ 24 hr 

2 P  Temperature Rise (C) * c-0 

WEIGHTS FOR AUQUOTS (9) 
O 8  

2J 32 Oensity(glcc) * I &  I 
3r5.93 

3 / 3 3  Density (g/cc) 
7.cg20 

Density (glcc) 

zoo 
n 

II da 



Project Name F D F  ? 0 

Project Number 7 xr 7 4  

FERNALD K65 PROOF OF PRINCIPLE 
REVISED BENCKSCALE 

Date 12/8198 11748801 
source Demonstrabon 

FORMULATION 

Sample Number 
hrame  reg Bennett 

1 
3r;J 

Mixer Spaed 
Time of Mixing 

Room Temperature (c) 
Final Grout Temperature (c) / 

3 21" Temperature Rise (C) 

WEIGHTS FOR AUQUOTS (e) 

Density (@a) 

2 I, 33 Density (glcc) 

Tare 2 x 4 inch mold 11 3Y Density (9w 

a0 0 

Tare 2 x 4 inch mold 
wt Compacted Sample in mold 

Tare 2 x 4 inch mold 
wt Compacted Sample in mold 3 y Y .  O b  

wt Compacted Sample in mold 

Vol. Compacted in S. Cup (a) 

yy$f Y r  

Pocket Penetrometer sample 

A Mod. ANS 55.1 
Vol Smp in Container 
Vol. Liquid @ 24 hr 0 

I1 5 7  

iSa 

rf 

1 
1 
1 
I 
I 
I 
I 
1 
'I 
I 
1 
1 
I 
I 

I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 



3 Project Name F D F  IZP 
3 Project Number 7 7 c 7  43 

2293 
a 11741089 

FERNALD K65 PROOF OF PRINCIPLE 
REVISED BENCKSCALE 

Sample Number 117469-01 Date 12/8/98 
Greg Bennett Source DemondratIon 'litame 

FORMULATION 

PLANNED (% w/w) 
PLANNED (9) 

A C T W  (9) 

A Miier speed 
Time of Mixing 3-M; #J 

Room Temperature (C) 
Final Grout Temperature (C) 

Tare 2 x 4 inch mold 
W Compacted Sample in mold 

Tare 2 x 4 Inch mold 
W Compacted Sample in mold 

Tare 2 x 4 inch mold 
Wt Compacted Sample in mold 

Pocket Penetrometer sample 
Vol. Compaded in S. Cup (cc) 

Mod. ANS 55.1 
Vol Smp in Container 
Vol. Liquid @ 24 hr 

Temperature Rise (C) 7 O  

2 / 3 3  
sru. ~9 

WEIGHTS FOR ALiauois (9) 

Density (glcc) I t  c4 

3 0  f 
h 

1 

A n  A 

Entries by Date 2/15/74 



Project Name .a 
Project Number '7 '7-7 74C3 

2 9 3  
I 

1174 O& 

FERNALD K65 PROOF OF PRINCIPLE 
REVISED BENCH-SCALE 

1174-90-0 1 Date 12/8/90 
Demonstrabon 

Sample Number 
lvarne Greg Bennelt source 

FORMULATION 

PLANNED (% W h )  

PLANNED (9) 

ACTUAL (9) 

d l  Mixer Speed 
Time of Mixing ?e-;& 

0 
5 Room Temperature (C) 

Final Grout Temperature (C) 
Temperature Rise (C) 

- 
WEIGHTS FOR ALIQUOTS (e) 

re 2 x 4 inch mold 2/ 33 Density (qlcc) I, 6 0  

Tare 2 x 4 inch mold 31.32 D-9 (qlW l85d 
W t  Compacted Sample in mold 

Tare 2 x 4 inch mold 2 A  3 3  Density (qlcc) 1460 

t Compaded Sample in mold 7 y C. 99 

? V h K ?  

Wt Compacted Sample in mold JM, 79 

Pocket Penetrometer sample 

V ~ I .  Compacted in S. cup (cc) 720 
Mod. ANS 55.1 
Vol Smp in Container 220 - 
Vol. Liquid Q 24 hr 0 

E 
I 
@ 
B 
I 
I 
a 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
! 

OOC%O% 

Entries by 
P J  



3 Project Name FbF 

a Project Number 7 7S7& 

2 2 9 3  
I 1174 :091  

,,- . 

FERNALD K65 PROOF OF PRINCIPLE 
REVISED BENCKSCALE 

Sample Number 1 174-91 -01 Date 12/8/98 
h a m e  Greg Bennett Source Demonstrabon 

FORMULATION 

SURROGATE 

PLANNED (% wlw) 
PLANNED (9) 

ACTUAL (9) P 

Mixer Speed #a 
Time of Ming 2,5Hfd 
Room Temperature (C) 2 P  Temperature Rise (C) 
Final Grout Temperature (C) d<. 

WEIGHTS FOR ALIQUOTS (9) 

Tare 2 x 4 i n c h  mold 
Wt Compacted Sample in mold 

Tare 2 x 4 i n c h  mold 
W Compacted Sample in mdd 

Tare 2 x 4 i n c h  mold 
Wt Compacted Sample in mold 

Pocket Penetrometer sample 

* * 
Vol Compacted in S Cup (a) 2020 
Mod ANS 55 1 
V d  Smp in Container 
Uol bquid @) 24 hr 



Project Name F/b F. /2P 
Project Number ?ts743 

FERNALD K65 PROOF OF PRINCIPLE 
REVISED B E N C K S W E  

1174-86Ql Date 1 m 8  Sample Number 
h a m e  Greg Bennett source Demonstration 

FORMULATION 

PLANNED (% w h )  
PLANNED (9) 

ACTUAL (g) 
-W 

Mixer Speed I 
Time of M i n g  3 w .  J 

Room Temperature (C) 
0 

Temperature Rise (C) 
Final Grout Temperature (C) 

WEIGHTS FOR AUOUOTS (9) 
A .  -. 

Tare 2 x 4 inch mold 2/# J J  7 
wt Compacted Sample in mold 36 Y s  3% 

Tare 2 x 4 inch mold 
Wt Compacted Sample in mold 

2 / 0  33 

Tare 2 x 4 inch mold 
Wt Compacted Sample in mold 

3 /. 30 
363. 

Pocket Penetrometer sample 
Vol. Compacted in S. Cup (cc) t l Q  
Mod. ANS 55.1 

Vol. Liquid @ 24 hr 
Vol Smp in Container a0 

0 

Density (glcc) 

Density (glcc) 

h s i t y  (9w I t  Gd 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I  
I 
I 
I 
I 
I 
1 
I 
a 
I 
1 
I 
I 
1 



2 2 9  3 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

NOTEBOOK NUMBER 

1179 

ISSUED TO: 

ON: / -  7-97 f 

NOTEBOOK PURPOSE: /30/0 775- 743 

RETURNED: 



roject Name F D F PO? 
'roject Number f- 

Weight Log 
Batch 1 - Tank A 

Fernald POP Surrogate Slurry "/"/4e 

22931, 
r 1179 :  002 

' Silica Fume - Use 19 bags, approx half bag to silica fume per bag of dry blend. put 5 bags of 
full SF on scale, record weight. MT into dry blend bags, weigh MT SF bags. 

Actual weight(bags 1-5): full 2 s*u3 YMT f . L  9 net 12.83 63 
Actual weight(bags 610): full t c .  *' 4MT 2.1, ** net 2 3 .  .e k) 
Actual weight(bags 11-15): full Lv .IOrrMT U2.f  % net 2a. L+ 

1 . 4  b net / & Y O  9 Actual weight(bags 1619): full 18. I ak f lT  

By 14-/lta date Qlvc 

- 
0 G . 3 3  t 9  Total 

Q s , < ~ I L ~  N4d'D 1.oy 

pyc a-qf *5 

.& Sodlum Arsenate - Weigh out 1560 grams, split between all 38 bags at -42 grlbag 

Actual weight tare 0. 9 gross l,cba 9 net I,rCe 1 

BY I 4- date * 
Sodium Chrwnak - Weigh out 2480 gr. split between all 38 bags, - 66 grlbag 

Actualweight tare 0 , gross L,.(W net :Me3 

BY d u  140 date pr' 

e Nickel Oxlde - Weigh out 3950 gr. split between all 38 bags at -106 grlbag 

Actualweight tare 0 j gross 3,?jaq net 3,9ba 9 

BY PCLL date I ~ U M  

d Sodium Selenate - Weigh out 920 gr. split between all 38 bags at -25 grlbag 

Actualweight tare gross 4269 net Ofor) 

BY g* date rqa4144 

*anadium Pentoxl+ - Weigh out 830 gr. spli into all bags at -22 g r h g  

Actualweight tare e 9 gross 8-9 net # S o t  

By f ?  date i+&e 

& +lte Page i of 5 

I 

CI 
Entries by mi 



le II 

I! 
I) 
li 

I 
I 
E 
1 
I 
I 
I 
I 

'a I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I. 
I 
I 

2 2 9 3  
1 1179:003 

/Zinc oxide -weigh out 90 gr. sprinkle into as many bags as possible 

Actual weight: tare 0 7 gross 93, net 90 7 
BY Au-- date rr (u/s 

JSodium nitrate - Weigh out 9740 gr. split into 38 bags at -260 grlbag 

Actualweight tare 8 7 gross $3'1'89 net Uyd, 

BY r e  date Lcdt( /a 
JMagnesium Phosphate - weigh out 13,380 gr. split into 38 bags at 360 gr/bag 

Actualweight tare 0 gross /3,386) net 13, 386 9 

BY 94- date tr/u[q.  
7 

/Diatomaceous earth -weigh out 2 batches of 8405 gr, split into 19 bags at 453 grlbag 
PmnL -: c.44 rtr4 7 UCT s3109 
Actual weight EL t gross zyso 3 net s y m  
Actualweight: tare 6 gross s-* 9 net +-a 
A- 

By B A L  date lqttlqe T d ~ L :  t ~ ? .  S 
wct' 

Iron oxide - Weigh out 2 balches of 11,585 gr. split into 19 bags at -624 gr/bag 

Actual weight tare 0 9 gross tI.13 fj net %>-sa- 9 
Actualweight tare 0 gross , t , f l V  net ll>-w 9 

totaltz,fi a 9 
BY - date iqa(f0 

Lead sulfate- weigh out 2 batches of 12.170 gr, spli into 19 bags at -656 gr bag 
IN HOOD 

Actualweight tare 09 gross rq.3~' net t q . f q  
Actualweight ten, gross net 

total . 

By P a  dab Lf/tr/Qg 



3ject Number 77.5- 74-3 
229%; 

I 
E: 

1179 :  004 
I E-I 
1 m' 1 

Lead Oxide - weigh out 4 batches of 13,028 gr. split into 9 bags, -1405 grlbag. with a half 
share in the lom bag - IN HOOD 

Actualweight: tare h? gross t 6 . e  9 net U - S d ?  

Actual weight tare 0 gross a b .  I IY net *.I k ?  

Actual weight: tare gross net 
Actual weight: tare gross net 

E? 

e-; I total fz.1 L L ~  

BY fb date * q+ii /* 
Lead Carbonate - wegh out 4 batches of 15.218 gr. split into 9 bags, -1641 gr/bag. with a 
half share in the lom bag - In Hood 

Actual weight: tare * gross 20.9 y net ta # Y S  
Actual weight: tare b t q  gross 20.3 y net --+ 9 
Actual weight tare e LLS gross 20.3 cr) net Lo.+ @9 
Actual weight: tare gross net 

BY hu dale Ir/u 
Barium Sulfato - wegh out 5 batches of 15,044 gr, split into 7 bags, -4500 grlbag, with a 
half share in the ern bag 

Actualweight tare 9 gross l r ,ovv t  net IT6Yq 1 
Actual weight tare . 9 gross lb-, twu 1 net di;eqY 9 
Actualweight tare o gross ri;alcW9 net rGW4 9 
Actual weight tare 6 gross ,)-,OMY 9 net tr, w t  J 

By Obi. date ( 4 ~  /?e 

total b.t 

pcTircJlcrr: fd 0 7 K W Y q  w t ' - , d q  7 

total ? g p  , 
Feldspar -Get gross weight on 7 bags (50 Ibs ea) of Feldspar, split each bag into 5 bags of 
dry blend, -10 I-. get tare weight mt bags, total weights from bags and weigh out an 
additional amount to total 168.3 kg. split this into the remaining 3 bags- In Hood (crystalline 
silica) 

Actual weight 
Actual weight 
Actual weight 
Actual weight 
Actual weight 
Actual weight 
Actual weight 

Actual weight 

Intries by 

E 
IE 

c 
r 
€ 
c 
6 



'roject Name c 
'reject Number 77x749 

2 2 9 3  ' 
1 1 7 9 . 0 0 5  

Coarse Silica, (Sand) - Get gross weight on 8 bags (50 Ibs ea) of sand, split each bag into 4 
bags of dry blend, -12.5 Iblbag. get tare weight on mt bags, total weights from bags and 
weigh out an additional amount to total 191.1 kg, split this into the remaining 6 bags- In Hood 
(crystalline silica) 

Actual weight: 
Actual weight: 
Actual weight 
Actual weight: 
Actual weight: 
Actual weight 
Actual weight 
Actual weight: 

Actual weight 

tare 
tare 
tare 
tare 
tare 
tare W9&' 
tare 1 
tare 1 4  U) 

tareM* 

gross 
gross 
gross 
gross 
gross 
gross 
gross 
gross 

gross 

Tributyl Phosphate - Weigh out 8450 gr. hold to mix with fine silica 

Actualweight tare 6 gross 4.S *3 net O.r r 9  

By P- date MZaR@ 

Kerosene - Weigh out 8450 gr, hold to mix with fine silica 

Actual weight tare 6 gross 8 .  5 9  net e.gc9 

By /- date qz1)Ie 

Fine Silica - Get gross weight on 7 bags (50 Ibs em) of fine silica, put into open head dNm. 
get tare weight mt bags, total weights from bags and weigh out an additional amount to total 
171.9 kg, split this into the remaining 3 bags- In Hood (crystalline silica) 

Actual weight 
Actual weigha 
Actual weight:. 
Actual weight 
Actual weight 
Actual weight 
Actual weight 

Actual weight 

BY 

tam 
tare 
ters 
tam 

tala. 
tam 

tam 

tam b'tf 

I 0 0 62Q8 

I Entries by Date 



roject Name F-DF P O 9  

roject Number 773-7e 
2 2 9 3 r  

R 
I 
I 
I 

1179;  006 

MIX kerosene and TBP. add organics mix to fine silica in drum and mix with helical mixer. 

Bentogrout -Weigh out 3 sacks of 29.1 kg, hold to mix with water in tank 

I 
I 

Actual weight: tare gross Le.! k3 net La  I Yq I 

I 
7 Actualweight: tare G . ~ C S  gross I Q . r 3 ~ 9  net l7.r k 

Actual weight: tare 6pl)p3 gross net -- F** e7.3 y 
BY 6?- date +3/Q 

I 
Water 
Add 51 17 Ibs of water to tank through neptune meter. 

Apparent Ib of water per gallon on neptune meter e. %Wd/h-  

I 
1 .  
I 
I 
I 

1 
1 
I 
1 

I 
I 
I 
1 
I 

Entries by Date 



Weight Log 
Batch 2 - Tank B 

Femald POP Sumgate Slurry 

2 2 9 3  
1 11791007 

P a g e l d 5  

080110 
1 Entries by Date .//,/5p 



iject Name /?nF ?O? 

3ject Number T 

Lead su?f8tm -wrigh ad 2 batches d 12.170 gr, split into 19 bags at -656 gr bag 
IN HOOD 

Pege2of5 

Date Entries by 
-- 



229 3 

I 

I 

1 
I 
I 

I '0  
I 
I 
I 
I 
I 
I 
I 
I 
c 
8 
I 

r @  I 

I 

page3of5 , 

Come Sillca, (Sad) - Get gross weigM an 8 bags (50 Ibs ea) of sand, split each bag into 4 
bags of dry blend. -12.5 Iblbeg, get tare weight on mt bags. total weights from bags and 
weigh out an additional a m o h  to total 191 .l kg, split this into the remaining 6 bags- In 
Hood (uystalline silica) 

Actualweight tare groSr fi$ net Y r . 7 1 4 9  
Actualweight tars g- 4q.s net qr..k5 
Actualweight tare gm- 4<.Llc3 net YS.Z't 
Actual weight tam c.7 w t  net + I . y q  

AdualweigM tare @iM. gro8s net 
Actualweight tare 9- net 

Actualweight tam I z: Y 3  net a . q q  
Actualweight tare ~ gmm 9 . 0  Vq net 9 . e r j  

Total i4(. lO '9 
TOW 

A c t u e l w e i ~  tam gro- net 

By f- 

Ko-- Weigh out 8 4 5 0 ~ .  hdd to rnk with fino silica 

Hno 8111ca-Get q w r w o r r  7 bag8 (50 Ik ea) a l f h  silica, put into open head dum, 
get t c m w e i ~  mi baol, tprtd wights from bag8 and weigh out an additional amount to total 
171.9 kg, rput(hir L d O ~ r a n a i h g  3 In Hood (ayaalline silica) 



.eject Number 7 7  5743 
m 

1179:  010 
2 2 9 3  

ey *- 

Entries by Date////&&&---- 1 



Project Name F D F  I+ r 
Project Number 775-743 I 1179:Oll 

229 3 

date 
Page 4 of 5 

BY 

M i  kerosene and TBP. add organics mix to fine silica in drum and mix with helical mixer. 

Bentogrout - Weigh out 3 sack8 of 29.1 kg, hold to mix with water in tank 
~ 

Actuslweight tare 6 ‘9 gross 6 % f 9  net 
Actualweight tare Q b  w., gmS8 r4.6k5 net 
Actualweight: tam + gross 

BY f... date4 ItIwks 8 7 . 3  q P l r d  

3 
3 
3 
3 . 
3 
3 
3 
3 



roject Name Fi) F ?OP 
roject Number 7 7.5 7w 1179 :  012 

2 2 9  3 

W W M  Log 
Batch 3 - lank C 

Fernald POP Surrogate Slurry 

Pagold5 

Entries by 

E 
m 

E 
E 
s 
L 

Date &E 



Project ~ m e . e .  

hjec t  Number 7 7  7743 229  3 

Page2aSS 



'eject Name F D r  - P O? 

'oject Number 7 7 s7w 1 1 7 9 :  014 
2 2 9 3  

ntries by Date ///,/?? 



Project Name F - f p  ?O 7 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

1 

BY p 

Kero8ono- Weigh out M50 Q. hold to mix with fine silica 

By 



oject Name FDF R? 
oject Number 77t 7 4 3  1179 1016 

2293 

. *  . , , ..P .. . . . .  
... i * . , 

*.be' , . 
i 



Project Name F DF P O r  

Project Number 77s743 

I 
I 
I 
I 
I 
I 
II 
I 
1 
I 
I 
I 
I 
I 
1 

I 
I 
I 
I 
I 
I 
I 

Entries by Date /- /2-?9 



Project Name Fn F ?oP 

Project Number 7 7 x 7 7  
29 31 1 1 7 9 :  Of8 

Project: FDF POP Demonstration Sample List for Batch 02 
(for reference only) 

Project Number: 776743 

I 

a 

1 17901 802-003 

1 17901 802404 Archive (36) 

Archie 

Mdrtum 

bulk density 

FIW l i i  

. - .- . - . .. . . . . - - - .  . . .- 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
m 

a 
I 

I 



4 Project Name f?p ?Op 

B O ~ O  

1 L  

1 L  

T x4' 
mol& 

T X 2 =  
molds 

2 L  
p r a c  

802 
p r d c  
cup,lqt. 
boggle 

250 
grad. 
cylinder 

plsruc 

p l d c  

3 

I d  
Bottles 

2 

5 Appearance, TCLP metals. 

3 

36 ArchiveCJ6) 

1 Archhfe 

1 Moisture 

1 krlkdanslty 

1 Fmeliquld 

(t of bottler for that analyslr) 

TDS, TSS. metals. nilrate, pH 

ArcJlhfe m 
14 day UCS. 28 day UCS, Archive 

3 

Sample Ir Description Matfix 

1178018-03-001 Filtrate WJM 

117901 8-03-002 Stebillted Wild 

1178018.03-003 Stabilked solU 

117801903.004 Stabilized solid 

11 7801 W3405 Otlginal siuny 
suny 

117e01903008 Filtercake solid 

117901903407 sleblllzed d d  

. 

3 
3 
3 
3 
3 
3 
3 
3 

I 1179.819 ? 9 3  

Project: FDF POP Demonstration Sample List for Batch 03 
(for reference only) 

Project Number: 775743 m 



roject N a m  F D r  :?OP 

'roject Number 3 

0 

2 2 9 3 s  
1179: 020 

Project: FDF POP Demonstration Sample List for Batch 04 
(for reference only) 

. .  
m o b  

117802Qoco05 Otblnel Shrw 2L 1 Archive 

, 117- FllterCeke solid 1 MoLrtum 

r/ Slurry P l W C  



I Project Name F’F P O P  

I Project N u m b e r r  

J 
-11779021-01003 

I 1179021-05-004 

’ 11 79O21-OMS 

1179021-05008 

I 

1. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
m 
m 

‘a I 
I 
I 
4 
1 
1 
I 
I 
I 
1 
1 
1 

:. a 
I 

stobi~iza 

Stabillzed 

OIiginol 
Sluny 

Finer Cake 

Entrii  

229 3 
n 1179:021 

Project: FDF POP Demonstration Sample List for Batch 05 
(for reference only) 

Project Number: 775743 

r sample P Descriptlon 

~ 1 1 1 8 0 2 1 - 0 1 0 0 1  I Fittrete 

- 
Matrix 

liquid 
- 

Solid 

- 
Solid 

- 
Solid 38 

molds 

S d W  

1 

1 

Analyses 
(I of bottles for that analysis) 

TDS. TSS. metals, nitrate, pH 

Appearance. TCLP metals. 
Archive (3) 

14 day UCS. 28 day UCS. Archie 

Archive (36) 

Archive 

Moisture 

bulk density 

F m  UpuW 

by.-- 

/ 



oject Name I" n F Po? 
oject Number 

229% 1179:  022 

Project: FDF POP Demonstration Sample List for Batch 06 
(for reference only) 

Project Number: 775743 

I I I --1 
1 178022-08001 

1 17902208004 

1 Description Matrix Bottla 

I Filtrate liquid 1 L 

stabilized solid 1 L 

stebilized solid r x 4 =  
molds 

Stabilized sd# rxr 
molds 

Plw , 

1 170022Qsoo5 

1170022QBoo8 

Analyses 
I# of bomen for that analvsinl 

2 

5 Appearance. TCW metals. 

3 

TDS. TSS. metals. nitrote. pH 

Archive (3) 

14 day UCS. 28 day UCS, Archie 

36 Archive(36) 

1 Archive 

I I 

<- 

E 
I 
R 

-@$ intries by 



1 Project Name .FJ> F 

I Project Number 72c ?gif 

Bottle 

1 L  
p l W C  

1 L  
p l e  

2 x 4 '  
mdds 

2 x 2 '  
moMs 

- 

I 

I. 
I 
I 
I 
I 
1 
P 
1 
1 
1 
3 
3 

'a 3 
3 
3 

# o f  Analyses 
Bottles 

2 

5 Appearance, TCLP metals, 

3 

(# of bottler for that analysis) 

TDS. TSS. metals. nitrate. pH 

Archive (3) 

14 day UCS. 28 day UCS. Archive 

. 36 Archive(36) 

117802307401 Flttrate I 
1178023-07-003 

1179023-07-004 

117902307-005 

1179023-07406 

1179023-07-007 

1179023-07002 Stabilized I solid I 
StaMliea so l i  

Stabilized sol i  

Original slurry 
Slurry 

FitterCake , d i d  

Stabilized solid 

Archive 

3 

229 3 
1 1179:023 

Project: FDF POP Demonstration Sample List for Batch 07 
(for reference only) 

Project Number: 775743 

Moisturn 

bulk density 

Frne liquid 

3 

3 
3 

/ 

/ 
/ 

3 Entries by Date /'-?6-99 



roject Name FnF W 
roject Number .m 

a 

R 
E 
R 
R 
t Project: FDF POP Demonstration Sample List for Batch 08 

(for reference only) 
Project Number: 775743 

m 
E 
I 
I 
1 
I 
I 
I 
I 
1 

Entries by 1 



t Project Name F-m= O P  

I Project Number 775743 

I d  
Botthr 

2 

5 

3 

30 

1 

I 

Analyses 
(# of bottlor for that analysis) 

TDS, TSS. metals. nitrate. pH 

Appearance, TCLP metals. 

14 day UCS. 21 day UCS. Archie 

AfcJllve (3) 

ArehiveCjs) 

m h r e  

I 
I 
I 
I 
I 
I 
I 
I 
1 
i 
# 

SamploC [kscdption Matrix 

1 179025-08-001 Finrate liquid 

1178025-09-002 Slabilued soli 

1178025-09003 Stabilized sol# 

117Q021-04oo4 Stabilized sol# 

11 79O25-08005 ofbhal slurry 
S luy  

1178025-09008 FllterCake solid J 

Bottk 

1 L 
plastic 

1 L 
plsstic 

2 x 4 '  
molds 

2 x r  
molds 

2 L  
plsslc 

802. 
Pl- 
mp. 1 @- 
boaob 

3 
3 Entries 

1179O25-08-007 

2 2 9 3  
n 11791025 

Stabilized solid 250 
a d .  
cylinder 

Project: FDF POP Demonstration Sample List for Batch 09 
(for reference only) 

Project Number: 775743 



roject Name F P O P  

7 7-c 7 q  3 roject Number 

117902810007 

229* 
El 1 1 7 9 :  026 

Prr- 
cup, 1C 1 krlkdeMity 
brWk 

sebwzed solid 250 1 Fmllquid 
gnd. 

/ 
t 
3 
"/ 
3- 
6 

P 
9 
ID 

7 
ir 

E 

* 
Entries by Date 1 -  2 O - 9 9  m 



Project Name FpF E-P 

Project Number 77,s '740 ' 1 1 7 9 . 0  -2 ?? 

a Entries by 



iject Name -- 

sample W ->' 
ir7soyf#-001 

a?"; ,JLl " -  

bject Number 77s743 

- 
3' U O f  Analyses 
Description Matrix Bottle Bottles (# of bottles for that analysis) 

Fi)tra:e liquid 1 L 2 TDS. TSS, metals. nitrate, pH 
9s9 plastic 

1179 :  028 

a -  

Project: FDF POP Demonstration Sample List for Batch 11 
(for reference only) 

Project Number: 775743 

lizd solid 2 = x T  36 Amhre(38) 
molds 

I 
P 



Project Name F D F  2 2 9 3  
I 1179 :029  

I 

I 
I 
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’roject Name OF k b j  

’roject Number 7 7s7U3 

n 

76, f 5% 

Entries by 

........................ --.- .... --.. ..-... .. .----- 



2 2 9 3  
I 1179:031 

. . 32.05 
- -- -. . . . . . .  - . .  3 . 3 7  

. . .  
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roject Name F D  I= PP 
'roject Number 77s 7@ 

2 2 9 3  IE 
E 1179 032 



1. Project Name -Ye P 

I Project Number 7 7 3  - 7- 

I 

b a 
I 
I 
I 
I 
I 
I 
D I 

I I 

I 
1 .  
I 

' 

3 
3 
3 - 
' @  3 

2 2 9 3  
1 11791033 

BY Date&&, Subject a t  Sheet No.- of- 
Chkd. B y - D a t a - ~  Proj. No. 
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)ject Name DF ?& 
Iject Number 7 75743 
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1179:  034 
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Project Name FpF 
Project Number 7,7743 
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roject Name f=w POP 

roject Number 773-7&3 
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Project Name F D f  st.' 
Project Number 7 7 5 7 e  
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'roject Name mf= Y0-P 
'mject Number 7.7 743 
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Project Name DF 

I Project Number 7 7 s  7 
229 3 

I 1179:039 

76 
90 



'oject Name F' DF 3s  
-0ject Number 775- 7- 

9 3  
1179 1848 R! 
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Project Name F(> F POP 

Project Number '7 7J-7U 

229 3 
1179 :  041 
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oject Name F b  F QP 
oject Number 7 7s- 
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1179:  042 

PO B 

19 . - . . 30 
- . . .  151 . . . . . . .  "59 :' 

... _.-. . -  ......... . . . . . . . . . .  

__..- . - . 
. . . . . . . . . . .  

. . - .  

. . - .  

. . .  

t 
b 

L 
E 
t 
a- 
€ 
11 
L 
E 
h 
L 
E 
L 
E 
E 
.L 
E 
.@ 

E 



I 

Project Name F,D F ?h? 
Project Number 7 

2 2 9 3  
I 11791043 
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roject Name fnF ES, 
roject Number 7r743 

Entries by 

2 2 9 3  
1179 1044 



Project Name nF pb? 
Project Number 772’7u-3 
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Iject Name FDF EP 
Ject Number 77.5 743 1179:  046 
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Wries by Date -2' -9 ? 11 



I Project Name ,F nF i2? 
I Project Number 3 
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I 
I 
I 
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I 
I 
L 

E 
1 
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II 
I 
II 
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Entries by Date 3 -2,- 



'roject Name F!>p pP 0 

'roject Number 77r743 

Entries by Date a-J-99 B 



I Project Name 

I Project Number 

F D F  ?-P b 

'7 75-7 &3 

829  3 
8 1179 .049  

3 



roject Name Fnc 
roject Number 7 7r7a 

229 3s 
mB 1179:  050 

2 1  

Entries by Date 
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I 
I 
I 
1 
I 
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1 
1 
L 

3 

3 
1 

2 2 9 3  
1 1179:051 



*oject Name oF a? 
aject Number 7 7, r 7+\3 

2293, 
1 1 7 9 :  052 I@ 

a 

FERNALD K65 PROOF OF PRINCIPLE 
REVISED BENCKSCW USING FDF SUPPLIED SURROGATE 

Sample N u m b  1170-5241 Date 213/99 

'Rame Greg Bmnm source SI10 1 

FORMULATION 

MiKeI speed 
Time of Mixing 

I 
Zm. J 

Q 
Room Tempsrature (C) 
Final Groul Temperalure (C) '7 00 

Tare 2 X 4 inch mdd 31.3 \ 
wt Compaded Sample in mold 5cc9,3 I 

Tare 2 x 4 inch mdd 
wt C o m p d d  Ssmph In mold 

Tare 2 x 4 Inch mold 21.3  \ 
wt Compacted Sample in mold src.5 I f  

Tare 2 x 4 inch mold ' 21 a30. 
wt Compacted Sample in mold 3 9 3 3 4 Y t  

Density (gee) I a57 

Pocket Penetrometer sample 
Vol. Compaded in S. Cup (ax) d - % h  4 @d9' 
Mod. ANS 55.1 
V d  Smp in Container 
Vol. Liquid @ 24 hr 



Project Name FnF Pap 
Project Number 775 7 0  

2 2 9 3  
1179:  053 

I 
I 
I 
B 
B 
B 
I 
B 
I 
I 
I 

FERNALD K65 PROOF OF PRINCIPLE 
REVISED BENCKSCALE USING FDF SUPPLIED SURROGATE 

Date 2 N g S  
source 

Sample Number 117B.5Ml 
Rams Greg bennett WIO 7 

FORMULATION 

PLANNED (96 wtw) 
PUNNED (9) 

ACTUAL ( 0 )  

Mixer Spead 
Time of Mixing 

Room Tempemture (C) 
Find Grout Temperature (c) 

Temperature Rise (C) 

WEIGHTS FOR wauois (9) 

Tare 2 x 4 Inch mold 
WI Compacted Sample in mold 

TUB 2 x 4 inch mold 
WI C o m p d d  Sample VI mold 

2-\ . 23 - 
,+, 

Tar. 2 X 4 Inch mold 
WI Compacied Sample In mold 

Tars 2 x 4 inch mold 
WI Compacted Sample in mold 

Pocket Penslromster sample 

2\.=4 
3 7 4 .  'tLt 

%LI.Z4 
5 ' ; ;  I b I' 

3 '34 .7  I 
Vol Compacted UI S Cup (cc) am 

0 
Mod ANS 55 1 
Vol Smp in Contatner am 
Vol Ltquld @ 24 hr 

1,53 

1 . 5 4  

.# 
a, o 

B 
fl Entries by 



lject Name F 09 
ijeci Number 773-7#3 

1179:  054 

FERNALD K65 PROOF OF PRINCIPLE 
REVISED BENCKSCALE USING FDF SUPPLIED SURROGATE 

Smpb Number 1170-5441 Date Zn/80 
h a m e  Greg Benneti Source Slb 1 

FORMULATION 

IPC ICa(OH)2 ICaS04'0.5HZ~FeS04'6H20 IFLY ASH ITSP (w ATER 1 

PUNNED (% W k )  

PUNNED (9) 

XTuL (9) 

Mmr speed 
lime of Mixing 

Room Temperature (C) 
Final e o u t  Tmparature (C) 

a 

SURROGATE 
FILTER CAKE (TBD) 

NIA 0% 4% 5% 2% 10% 
2000 200 0 0 20 100 40 200 

Ternpereture Rise (C) Z 0  

Tan 2 x 4 inch mold 
WI Compactd Sample in mold 

Tare 2 x 4 inch mold 
WI Compacted Sample In mold 

Tan, 2 x  4 inch mold 

-sity (ercc) 

h s i t y  terce) 

* 
m . 5  \ 

a\ a 31 D==W (er-3 
WI Compacted Sample in mold - 
Tare 2 x 4 inch mold 
Wt Compsclmd Sample in mold 

P d  Penatmmeter sample ' 

Vol. Compaded in S. Cup (cc) 

Mod. ANS 55.1 
Vol Smp in Container 
Vol. Liquid @ 24 hr 

7 4 0 . ~ ~  

azm &$ 

1 .  sc 
I ' 5 4  



Project Name 8 

K65 PC Ca(OH)2 CaS04'0.5H2 FeS04'8HZO FLY ASH TSP WATER 
SURROGATE 
FILTER CAKE . [TED) 

2% 10% T 10% 0% 0% 1% 10% 
zoo0 200 0 0 20 200 40 200 

2 m . m  0 0 L0.m ilCr0.m *a 0 

Project Number e 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
b 

I 
I 

a 

i 

i 

I 

I 

l 

1179 2 &!?53 

FERNALD K65 PROOF OF PRINCIPLE 
REVISED BENCKSCALE USING FDF SUPPLIED SURROGATE 

Sample Number 1178-55-01 Date 2/3/99 
mame Greg EennM s o u m  SI10 1 

FORYULATlON 

PLANNED (% w k )  
PLANNED (9) 

ACTUAL (9) 

Mixer Speed 
me d Mixing 

Room Temperature (C) 
Final Grout Tanpasture (C) 

* t  
3mBJ 

Bo Tunparature Rise (C) - 
WEIQHTS FOR WPUOTS (9) 

I 

Tue 2 x 4 inch mold 

Mod. A M  55.1 
Vol Smp in Container ail- 

. Val. Liquid @ 24 hr - t.25 
L * 

I Entries by 



Iject Name BOP 
Iject Number 7 75-7M 

FERNALD K65 PROOF OF PRINCIPLE 
REVISED BENCKSCALE USING FDF SUPPLIED SURROGATE 

11194641 Date -9 Sample Numbsr 
'Rame mag Bennett source sllo 1 

FORMIJUTION 

M i W  sped 
rime 01 Minn 

Room Tmparature (C) 21 O Temperalure Rise (C) 
Find Grout Tmnpemtura (C) - 

I ,55 
Tare 2 x 4 inch mold 
wt Campaded Sample in mold 

osnsitr (#=I 

Tare 2 x 4 inch mdd 
wt Cmpaded Sample in mold 

Tore 2 x 4 inch mold 
wt Compacted Sample in mold 

a ilm P O W  Pennetromdu sample 
Vol. Ccmpaded in S. Cup (a) 

Mod. ANS 55.1 
vol smp in Container 
Vol. Liquid @ 24 hr 

Density (glcc) 



Project Name F D F  Pne 
Project Number 77h 7Ldc3 - 

e 

I 
I 

I 
I 
I 
I 
I 

FERNALD K65 PROOF OF PRINCIPLE 
REVISED BENCKSCW USING FDF SUPPLIED SURROOATE 

Sample Number 1179-5741 Date 2/M9 
k a m e  Greg Bennat source SI10 1 

FORMULATION 

PLANNED (% whn) 
PLANNED (9) 

ACTwl. (0 )  

Mixer Speed 
T i s  of M i n g  

Room Tmpenture (C) 
Final Grout Temperature (C) 

Tare 2 x 4 inch mdd 
Wt Compscted Sample in mold 

Tare 2 x 4 inch mold 
Wt Compacted Sunple in mold 

Tare 2 x 4 inch mold 
wt Compacted Sample,in mold 

Tare 2 x 4 inch mold 
Wt Compaclsd Sample in mold 

Pocket Penatromder sample 
Vol. Comp.ded in s. cup  (sc) 

Mod. PNS 55.1 
Vol Smp in Container 
Vol. Liquid Bp 24 hr 

2-0 0 

W b  

Entries by Date 



Iject Name 5 
iject Number 7 7 s  7q  3 

9 3 c -  
1179 O@ mi 

FERNALD K65 PROOF OF PRINCIPLE 
REVISED BENCKSCALE USING FDF SUPPLIED SURROGATE 

Sample Numbef 11785601 Oat0 2/3/99 
'Rams  reg Bennstl source SI10 1 

FORMULATlON 

lK65 IPC ICa(OHp ICaS041).5HZIFeS04'6HZO IFLY A S H  ITSP IWATER 

PLANNED (% W) 
PLANNED (9) 

AclIJAl(8) 

H i  spaad 
Time of Mkno 

Room Temperature (C) 
Final Grwt Tmparsture (C) 

SURROGATE 
FILTER CAKE (TED) 

NIA 12.5% 5% 0% 1% 09t 2% 10% 
2000 250 100 0 M 0 40 200 

am02 fS0.w C@ .m 0 SZOIOD 0 WQ 0 
& f  
5-13 

Temperature Rise (C) 
L L  
I9 

Tare 2 x 4 inch mold (nW 
Wt Compadd Sunplo in mold 

Taro 2 x 4 inch mold 
Wt Comp.dad Sunpls in mold 

-nv (glW 

Tare2 x 4 inch mold 7-4.33 Density (gl=) 
Wt,Compaded Sample in mold 

wst\l = I + 5b 
/ 9 IA 

Tare 2 x 4 inch mold 
Wt Compacted Sample in mold 

Pod& Penetrometcu sample [+V 
Vol. Colnpaded in s. cup (a) 

Hod. ANS 55.1 
Vol Smp in Cont8iier 
Vol. Liquid @D 24 hr 

2 f3.n 



Project Name F13 F POP 
Project Number 7757e  

K65 PC Ca(OH)2 CaS04.0.5H2 beS04’6H20 FLY ASH T S P  WATER 
SURROGATE 
FILTER CAKE (TBD) -. -77 NIA 0% 1% 0% 296 10% 

zoo0 200 100 0 20 0 40 2M) 

m.03 zw,a faO.ua 0 W.00 o 30,vD 0 

2 2 9 3  
1 11791059 

I 

1 
I 
I 
I 
I 
I 
I 
I 
a 
I 
P 

FERNALD K65 PROOF OF PRINCIPLE 
REVISED BENCKSCALE USING FDF SUPPLIED SURROGATE 

- ”- 

Sample Number 1179-5941 Date 214l99 
’Rame Greg uennat source silo 2 

PLANNED (% w h )  
PLANNED (0)  

ACTUAL (9) 

Y b l  S p d  
Time of M i n g  

Room Temperature (C) 
Final Grout Temperature (C)  

Tare 2 x 4 inch mold 7 L3l Density (glcc) 1.57 
WI Compacted Sample in mold 344.04 

Tare 2 x 4 inch mold 2-4.30 Oenslty (glcc) I *  5 b 
WI Compacted Sample in mold I CCL. 3 / 

Pocket Penetmm.tec sample 
VOI. Compacted in S. cup (cc) 

Mod. ANS 55.1 
Vol Smp in Containof 
Vol. Liquid @ 24 hr 

2 



oject Name F POP 
oject Number 7 '73- 7& 

2 2 9 3 .  
t- 1179:  060 

FERNALD K65 PROOF OF PRINCIPLE 
REVISED BENCKSCW USING FDF SUPPLIED SURROGATE 

Simple Numbof 11186001 Date 2l4m 
kame mag Bennetl source silo 2 

FORMULAllON 

PLANNED (W &I 
PLANNED (el 
ACTUAL (p) 

At M W  Spssd 
Tim. of MMng 4M.J 

30 Tmpemture Rae (C) 

WUQHTS FOR WQUOTS (e) 
43& 

J t . 3 t  -- &+hf DenrIly(gla) 

Tare 2 x 4 inch mold 24.24 m3 ad4/'' Dauity(g/a) 115% 

21 13q =m 4 44''' DenrQ(g/cc) 

Room Tmpmnture (C) 
Fmal Grout TamperaWe (C) 

Tare 2 x 4 inch mold 
Wl Compacted Sample in mold 

l l i 3  

Wl Compacted Sampla In mold 

Tare 2 x 4 inch mold 
WI Compacted Sample in mold 

I ' 53 

Tare 2 x 4 inch mold m s l t v  i a-5 I 
WI Compacted Sample in mold 

Pocket Pondromder Mmple 
~ d .  compacted in S. cup (a) 2& . 

d -  

Hod ANS 55 1 
Vol Smp In CofWnof 106 
Vel bquid QD 24 hr _ -  

.: 



I Project Name c b  F PaP 
I Project Number 77s'-743 

2 2 9 3  
a 11791061 

FERNALD K65 PROOF OF PRINCIPLE 
REVISED BENCKSCALE USING FDF SUPPLIED SURROGATE 

Sample Numba 11788141 Date 2/4/88 
Rame Greg Bennetl source Sill0 2 

FORMULATION 

PLANNED (W w k )  
PLANNED (e) 
ACTUAL (9) 

Mixer Speed 
Time of M i n g  

Room Tanperalurs (C) 
Final Grout Tmparahrre (C) 

Tare 2 x 4 inch mold a. t4 (glee) 
Wt Compacted Sample in mdd ?40. 5 7 

Tare 2 x 4 inch mold 
wt Compacted Sample in mold 

%(. 3 I  
7 3  I n  Y B  

Tare 2 x 4 inch mdd 
Wl Compacted Sample In mold 

t(. 3 <  
ZY1.W 

Tare 2 x 4 inch mold 
Wl Compacted Sample in mold 

matd 
SYO, 7g 

Podut Pens(mmebr sample 
Vol. Compacted in S Cup (cc) Is0 
Mod. ANS 55.1 
Vol Smp in Container 
Val. Liquid Q 24 hr - 

_.. 

1 



ic ject Name I T  F W 
ject Number 7 Y 744'3 

2 2 9 3  m- 
1179:  062 

FERNALD K65 PROOF OF PRINCIPLE 
REVISED BENCHSCALE USING FDF SUPPUED SURROOATE 

Date 2/4/99 Sample Number 1179-6201 
t3mg B e n d  SOUICO 'Rame suo 2 

FORHULATION 

Sntries by Date 



1 Project Name .!=1? F?? P 

I. 1 

I 
I 
I 
I 
I 
1 
I 
I 8 

I 
I 

‘ I  
‘.‘ I 

I 
1 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

%a 1 
1 

FERNALD K65 PROOF OF PRINCIPLE 
REVISED BENCKSCALE USING FDF SUPPUED SURROGATE 

Ssmpla Numba 117003-01 Dab 2/4/99 
hams  cjrsg Bennett source sllo 2 

FORMULATION 

PLANNED (% Wlw) 
PLANNED (e) 
Acl-ul (a) 

Mixer Speed * C . r  
T i e  ot Mbdng LfbWJ 
Room Temperature (C) at” Temperature Rise (C) 
Final Grout Tempralure (C)  

WEIGHTS FOR wauois 10) 

Tare 2 x 4 inch mdd 
Wt Compactad Sample in mold 

u . 3 3  
340,76 

I a 55 

Tori 2 x 4 inch mold 7-1.33. (glW I 8 55 

D a s Q  (PlW 1855 
WI Compacted Sample In mold 

Tare 2 x 4 inch mold 
Wt Compacted Sample in mold 

D-Q (JW Tare 2 x 4 inch mold 
Wt Compacted Sampb in mold 

2(.3t 
340.19 

I 9 55 

Pocket Penetrometer sample 
Vol. Compacted in S. Cup (a) 

Mod. ANS 55.1 
Vol Smp in Container 
Vol. Liquid 0 24 hr 

1 Entries by 
V Y 0 -  

h 



oject Name Ff’> F Pa? 
‘oject Number 77s- 743 

FERNALD K65 PROOF OF PRINCIPLE 
REVISED BENCKSCALE USING FDF SUPPLIED SURROGATE 

FORMULATION 

M i  S p d  +=I 
TimeofMkjng 3 ) y ( , A  
Room Tempuature (C) 22” lempwaturo Rise (C) 
Find QIOU~ Tempaaun (C) 

a 

WEIOHTS FOR AUQUOTS (0) 

U . Z ?  D=n* (eW Tare 2 x 4 inch mold 
Wt Computed Sample in mold - 

m. 3% h r i t r  (sW 
S3%, t l  

TWO 2 x 4 inch mold 
Wt Compacted Sompk in mold 

&nsW 
,-- 

Tare 2 x 4 inch mdd 
IM Comp8ctad Sample in mold 

Tare 2 x 4 inch mold 
Wt Comp8dad Sample in mold 

. 

21.33 Density (#a) 
43%. Y T  

Podrst Pmatromdu sample 
Vol. Compactd in S. Cup (cc) PM 
Mod. ANS 55.1 

Vd. Liquid QD 24 hr 
Vol Smp in Container a0-o 
n 

a.0 

3E$ 



Project Name r-dn F Pi P 

k65 PC Ca(OH)2 C8SOPO.St-Q FeSO4'6KLO 
SURROGATE 
FILTER CAKE 

PLANNED (% wlw) 5% 0% 1% 
PLANNED (9) 100 0 20 

ACTUAL ( 0 )  m *oo 0 u) a m  

Project Number 775 74a 

FLYASH TSP W ATER 

(TED) 
0% 2% 10% 
0 40 200 

0 0 

I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
1 
!b 

4 
3 

f ERNALD K65 PROOF OF PRINCIPLE 
REViSED BENCKSCALE USiNG FDF SUPPLIED SURROGATE 

Sample Number 11786501 Date 214/99 

'Rame mag BmnM source SI10 2 

FORMULATION 

MLsr S p d  
lime of M i n g  

Room Temperature (C) 
Final Grout Tamperehlre (C) 

Tempdure Rise (C) 

Tare 2 x 4 inch mold 
Wt Comp8d.d Smmpb in mold 

Pockd PenetrruneJtsr sample 
Vol. Compaded in S. Cup (cc) a o v  

am Mod. ANS 55.1 
Vol Smp in Container 
Vol. Liquid @D 24 hr 0 . 

l l S L  

bU 
3 Entries by 
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-NATIONAL 
TECHNOLOGY 
COmRATION 0 

t*lW 

Entries by Dated-! 



Project ~ a m e  3 
Project Number 7XTL3 
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I 
I 
I 
I 
I 

'0  I 

I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I .. I 

I 
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22,931 
e 1179 1.068 

TIONAL 
TEmvm 
CORPORATION 0 

II 
e 



I 

! Project Number 7 7  s 7 u  
2293 

1179.069 

0 
BY ~u. Date .&d!- Subject JJA POP Sheet No.-of- 

Chkd. By-Date h d S k 4 . ? - -  2 8 D h  b i C 3  Proj. No. 



oject Name .m k= GP 
oject Number 7 7.5- 7g 3 

9 3' 
1179 :  0% L: 



I Project Name F iw POP 
I Project Number 7 7 s  7u 3 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

INTELLNATf ONA L 
TECENOLOGY 
CORPOMON 

2293 
1 1179:071 

3 
002%';73 ia-iw 

1 

u -  Entries by 



oject Name FDF ? 0 P 
oject Number 7731- 74-3 

2 2 9 3  m: 
1179:  072 E 

3 
8 n 

Entries by a u  



229 3 

0 
d&Q P O P  Sheet No.- of - 

0 zr Do+ u C S  Proj. No. ' 
BY 
Chkd. By-Date 

I 
I 
I 
I 

I 0 
' 4  

3 



'oject Name F'nF ?o P 
mject Number 

2 2 9 3  a 
1179 :  074 

0 
I 
t- 
3 

5 
6 
7 
b/ 
s 



I Project Name Fn F ha 229 3 
7 7a-743 I 11791075 I Project Number 

INTERNATIONAL 
TECHNOLOGY 
CORPORATION 0 

OQ32’;97 
L 2 - U  

I s y  - - -  
Date- 

?I Entries 6y 



roject Name p h F  POP 
roject Number 7 7 Y  7q 3 

229 3 E 

1179:  076 Ei 
mk 
e: 

g 30 
17 

1 W t W  

0 O C % 7 8  
Entries by Date 



I Project Name c 
I Project Number .m 

2293 
0 1179:077 

0 
B y , d & & a t e L & k f  Subje Sheet No.- of- 

Chkd. By-Date 28 D e  Li C( Proj. NO. 

0 0 c 2'79 
3 Entries by Date .+ 
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1179:  078 

INTERNATIONAL 
TECHNOLOGY 
CORPORATION 0 

Entries by V Date ,,lIc/fs 



I Project Name FDF 

I Project Number 7 7.j -7443 

I 

I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
L 
I 
I 
I 
I 
I 
I 
1 
I 
I 
a 
I 
1 
L & 

P 
I 
I I 

229  3 
1 1179:079 

Entries by Date a 
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El 1179:  080 
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9 
9 ,  

7 0  IO 
1oObld.) DW a 

Entries by Date a h /  w P 



I Proiect Name F D  f hf 2 2 9 3  
1179 :  081 

0 
/ O  

0 
1 

a 
2 
3 
4 
4 
5 
6 
7 
9 
9 
4 
ID 

310 
3 l Y  

9 t3b i d  
3 Entries by Date 3- 7 4  - 79 
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47 

1179: O@ 9 3  e: 

4 0  
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I Project Name F I> F P-7 
I Project Number 77 5 74-3 
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io 
20 1 t 

4 
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I 11791083 

a Entries by Date 2-8-99 
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3 6  

9 L  

3b 

36 

3 d  
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2 2 9 3  
1179:  094 



POP filtrate testing for selenium removal 

.First test series by cem included alumina, kmno4.resin.bleach 

;Two from this first set were retreated ,sample 3(bleach).and 6(kmno4) 
;The treatments were 2% of alumina or 2% resin on each sample after filtration 

1 The next treatment set was labeled as series 2 and 3. 
I Series 2 used ph treated liquid from the garbage pail 
1 Series 3 used untreated.filtrate from the 5 gal pail. 

Sample ID treatment 
test set 2 

1-Jan 1 %resin 
2 2%resin 
3 0.25%fe 0 
4 0.5% fe 0 
5 1% fe 0 
6 500ppm s- 
7 1OOOppm s- 
8 l%zn 0 
9 2%zn 0 

10 2% alumina 
11 0.5% cu++ 
12 1% w++ 

1 1 %resin 
2 2%resin 
3 0.25%fe 0 
4 0.5%fe 0 
5 l%feO 
6 2% alumina 
7 l%?nO 
8 2% zn 0 
9 500 ppm s- 

10 1000 ppm s- 

test set 3 

test set l a  
3a J(b1eadr) 2% resin 
3b 3(bleach) 2%' alumina 

6a 6(kmno4) 2% resin 
' 6b 6(kmno4) 2% alumina 

initial =12 

! 

fdlow ser 1 
follow ser 1 

initial =5.5 

follow ser 1 
follow ser 1 

229 3 

Residual Se 

3.83 
3.44 

2.769 
2.857 
2.426 
3.476 
4.423 
4.094 
3.652 
1.992 
3.733 
4.184 

9.786 
7.43 

1 1.43 
7.986 

10.4 
3.674 
8.204 
10.05 
3.032 
2.916 

4.818 
3.909 

5.045 
3.559 

Entries by Date 5/ rr!f( 



conclusions following these tests C 

bleaching of liquid prior to additional treatment seemed to be indicated since 
there appeared to be a residual level of Se in all treatments (another form less amenable to treatment) 

229 3 
1179 1096 

samples were made up using different levels of bleach 0.25.0.5, and 1 %. only lowest level used in any follow up tests 
Test series 4 looked at treatments folowing bleach @ 0.25% on low and high pH liquids. 
also starting to look at Ba to precipitate sulfate and selenate ions from bleach treatments 

Sample ID treatment Residual Se 

pOptw4-1 
pOptw4-2 
poptw4-3 
poptw4-4 
pOptw4-5 
p0ptw4-6 

5% alumina to 0.25% bleach on high pH feed 
5% alumina to 0.25% bleach on low pH feed 
5% porocel to 0.25% bleach on high pH feed 
5% poracel to 0.25% bleach on low pH feed 
2 % bad2 on high pH feed with 0.25% bleach 
500 ppm s- on high ph feed with 0.25% bleach 

test set 5 was a short time quick shake on high level reagents, ba at lower levels 
test set 6 was a subset of set 5 with longer shake times and different reagents 

i Set5 treatment 

1 
2 
3 
4 

5% alumina on low ph feed with 0.25%kleach 
5 % porocel on low ph feed with 0.25% bleach 
0.1% ba on high ph feed with 0.25% bleach 
5% fe 0 on low pH feed with 0.25% bleach 

set6 

POPW 1 
POPW 2 
P O P W  3 
P O P W  4 
P O P W  5 

The results of these tests plus other quick tests by cem indicated ba requirement about 0.5% 

5% alumina on high ph feed with 0.25% bleach 
5% porocel on high ph feed with 0.25% bleach 
0.5% fe+++ on low ph feed with 0.25% bleach ph adj 
5% fe 0 on hgh ph feed with 0.25% bleach 
0.2% ba on high ph feed with 0.25% bleach 

pOpM7 2 0.1% ba 
popwt7 5 0.4% ba 
poptw7 6 ’ 0.5% ba 
~ootw7 6d 0.5% ba diluted 11100 

0.0477 1 
0.07 

0.232 
0.235 
0.237 
0.121 

4.642 
4.419 
4.511 ‘ 

3.94 
! 

I 
3.962 
4.379 
3.833 
3.852 
3.953 

5.385 
3.434 
0.64 

101 ppmba 
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I 11791097 

'Test set 7 not defined quick shake tests by cem. also prepared 0.1% liocl bleach batch allowed to sit 
Set 8 used this bleached sample as basis. attempt to define back titration of excess ba with na2so.q 

'also try out new solmetex resin and try to define ph requirements of the anion resin, also test simple ph adjusting 

Sample ID 
,test set 8 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

I 

Treatment 

50 ul930ppm so4 +0.5% ba 
100 ul so4 + 0.5% ba 
250 ul so4 + 0.5% ba 
1000 ul so4 +OS% ba( maybe only 500 ul) 
0.5% fe+++ adj ph to 7 
0.5% ba adjust to ph 7 with hcl 
adjust ph to 7 with h d  then +0.5% ba 
adjust ph to 7 with h3po4 then +.0.5% ba 
0.5% ba then adjust ph to 7 with h3po4 
add 0.5% solmetex at ph 12 
add 2% solmetex at ph 12 
add 5% solmetex at ph 12 
add 2% solmetex at ph 7 
add 2% anion resin at ph 12 
add 2% aion resin at ph 7 
add 1 % anion resin at ph 12 
add 1 % anion resin at ph 7 
adjust ph to 10.5 
adjust ph to 8.5 

ba sat 
ba sat 
ba =11.7 
ba =5.55 

test series 9 attempts to define ba requirement at high ph. also check i f  ba requirement 
lower if hd used to lower ph versus po4-. also recheck anion exchange resin action at ph 6 with hcl 

test set 9 

; also check loading of solmetex at ph 6 with hcl 
I 

! ! 
treatment using high ph liquid bleached with liocl 

1 
2 
3 
4 
5 
6 
7 
8 i 

. .  
. :  . .  

high ph with 0.44% ba 
high ph with 0.46% ba 
high ph with 0.48% ba 
ph to 7 with h d  + 0.25% ba 
ph to 7 with h d  + 0.3% ba 
ph to 7 with h d  + 0.4% ba 
ph to 6 with hd + 1 % anion ex resin 
ph to 6 with hd + l%salmetex 

1.243 
1.261 
1.037 
1.087 
4.345 
0.073 

-0.191 
0.165 
0.195 
6.42 
4.53 

0.731 
2.668 
5.582 
3.655 
6.291 
4.41 
6.13 

5.912 

0.457 
2.2 

0.378 
6.0% 
6.433 
6.201 
6.644 
7.205 



Project Name pop P/Lflrga'tf 

Test set 10 used raw high ph liquid as feed , try to define loading of solmetex at lower ph and less then 
stoichiometric ba 
also looked at using calcium instead of barium as precipitant ion 

test set 10 treatment 

poptW10 1 
poptWl0 2 
poptWl0 3 
poptWl0 4 
poptWl0 5 

low bleach +ph adjust +0.44%ba+2% anion ex 
same + 2% solrnetex 
low bleach +ph adjust+calcium chloride@% 
same with calcium Q 2% 
low c a d  bleach + ph adjust + cad2 @I 1% 

2.29 3 
1179 .098  

test set 10a 
treatment on raw feed at high ph 
adjust ph to 5.3 with hd + 0.4% ba+2%solmetex adjust ph to 6.7 with hcl 

add 0.2% liq bleach then OAXba irn ph adjusted feed .+2% solmetex then adjust ph to6.6 

untreated filtrate diluted 2x with cOnc hd+ h20 +dilute 2x with 5%hno3 
bleached liquid feed for column study 
bleached feed with 0.45% ba added 

1 
2 same with 5% solmetex 
3 
4 same at 5% solmetex 
5 
6 
7 
8 same with ba boosted to O S + %  I 

continuation of set 10a 
looking at activity of hydrated solmetex with additional ph adjustments after addition 
also looking at activity of powdered solmetex 

9 
10 
11 same at 5"k solmetex 
12 
13 
14 

bleached column feed ,reduce ph to 6.6+ 0.5% powdered solmetex 
same feed with 0.4%ba. ph to 6.7 then add 2% hydrated solmetex. adjust ph Q l+hr 

same at 0.5% powdered solmetex 
same at 1 % powdered sdmetex 
ph adjusted only with 0.42%ba 

5.408 
4.818 ; 

3.321 

2.959 
0.734 
4.208 

-0.123 
0.039 
8.742 
2.31 

0.652 

6.701 
-0.008 
0.096 ' 

0.0289 I 

0.0435 
0.543 I 

! 
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INTERNATIONAL TECHNOLOGY GEOTECHNICAL 
LABORATORY CORPORATION 

CERTIFICATE OF ANALYSIS 
a 

2 2 9 3  

Paul Lear 
IT Corporation 
304 Directors Drive 
Knoxville TN 37923 

November 3, 1998 

This is the Certificate of Analysis for the following samples: 

Project ID: Proof of Principle 

Date Received by Lab: 
Number of Samples: 
Sample Type: Stabilized cylinders 

IT Project No.: 775743 
October 26, 1998 
Eighteen (1 8) 

0 I. IntroductionKase Narrative 

Eighteen samples were received by the IT Geotechnical Laboratory o'n October 26, 1998. All 
samples were submitted for unconfined compressive strength testing in three groups at seven day 
cure times. 

Please see Appendix A, Sample Number Cross Reference List; Appendix B, Analysis Results; 
Appendix C, Chain-of-Custody and Request-for-Analysis Records; and Appendix D, 
NonconformanceNariance Reports. 

Reviewed and Approved: 

~~ 

Ralph Cole 
Laboratory Manager, Geotechnical Services 

IT Environmental Technology Development Center 
P.O. Box 4339 1570 Bear Creek Road Oak Ridge, TN 37830 615-482-6497 FAX: 615-482-1890 681A-3 
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Page 2 of 25 
Paul Lear 
IT Corporation 
November 3,1998 
IT Proiect ID: Proof of Principle . .  . 
IT PrGect No.: 775743 

IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423) 482-6497 

11. Analvtical Results/Methodoloay 

REFERENCES: United States Army Corps of Engineers (USACE), Engineer Manual 11 10-2-1 906, 
Laboratory Soils Testing, appendix II, 1970; United States Environmental Protection Agency, 
SW846, Test Methods for Examining Solid Waste, Physical/Chemical Methods, 3rd ed., Nov 1986 
(EPA SW-846). Annual Book of ASTM Standards, Section 4, Construction, Volume 04.08, Soil and 
Rock (I,), and Volume 04.09, Soil and Rock (ll,), 1998. 

Laboratory Determination of Water (Moisture) Content of Soil and Rock . . . . . . ASTM D 2216 
Unconfined Compressive Strength of Cohesive Soil . . . . . . . . . . . . . . . . . . . . . ASTM D 2166 

111. Quality Co ntrol 

Quality control checks such as duplicates and spikes (QC samples), are not normally applicable to 
geotechnical testing. This is due largely to the inability of obtaining samples with known 
characteristics, the heterogenous nature of the samples, and quality control procedures built-in to 
the analytical method. 

QC measures to ensure accuracy and precision of test results include the following: 

0 100% verification of all numerical results - raw data entries, transcriptions and calculations 
entered by lab technicians are checked, recalculated and verified. Most data calculations are 
performed by computer programs. 

0 Data validation through test reasonableness - summaries of all test results for individual 
reports are reviewed to determine the overall reasonableness of data and to determine the 
presence of any data that may be considered outliers. 

0 Quality control procedures are built into most standardized geotechnical procedures. For 
example, liquid limit and plastic limit analyses call for re-analyses and specify acceptance 
criteria. 

0 Routine instrument calibration - instruments, gauges and equipment used in testing are 
calibrated on a routine basis. All instrument calibration follows ASTM or manufacturer 
guidelines. 

0 Maintenance of all past calibration records - records and certification documents of all 
instruments, gauges and equipment are updated routinely and maintained in the Quality 
Control Coordinators Quality/Operations files. 

0 Certified and trained personnel - all technicians are certified by the National Institute for 
Certification of Engineering Technicians (NICET) in geotechnical soil testing, and are trained 
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IT Project ID: 0 Proof of Principle 
IT Project No.: 775743 

2 
IT GEOTECHNICAL 

LABORATORY 
OAK RIDGE, TN 

(423) 482-6497 

29 3 

in the application of standard laboratory procedures for geotechnical analyses as well as the 
quality assurance measures implemented by IT. 

IV. Data Qua lification 

One unusual condition was noted during testing and this condition is documented in a 
nonconformance report included in Appendix D of this report. Sample numbers ETDC-7694, ETDC- 
7700, ETDC-7706, and ETDC-7707 (1 174-039-01, 1174-045-01, 1174-051-01 , and 1174-052-01 , 
respectively) did not fail with in the load limits of the load cell used for the test. ETDC-7694 was 
reloaded twice using higher capacity load cells until failure of the sample was achieved. The other 
samples were not reloaded. It is our understanding that a minimum unconfined compressive 
strength was needed, and that the ultimate strength of the samples were not necessarily needed. 



Appendix A 
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SAMPLE NUMBER CROSS-REFERENCE LIST 

LAB SAMPLE NO. CLIENT SAMPLE NO. SAMPLE MATRIX 

ETDC-7690 . . . . . . . . . . . . . . . . . .  1 174-035-01 . . . . . . . .  Stabilized surrogate 

ETDC-7691 . . . . . . . . . . . . . . . . . .  1 174-036-01 . . . . . . . .  Stabilized surrogate 

ETDC-7692 . . . . . . . . . . . . . . . . . .  1174-037-01 . . . . . . . .  Stabilized surrogate 

ETDC-7693 . . . . . . . . . . . . . . . . . .  1 174-038-01 . . . . . . . . .  Stabilized surrogate 

ETDC-7694 . . . . . . . . . . . . . . . . . .  1 174-039-01 . . . . . . . .  Stabilized surrogate 

ETDC-7695 . . . . . . . . . . . . . . . . . .  1 174-040-01 . . . . . . . .  Stabilized surrogate 

ETDC-7696 . . . . . . . . . . . . . . . . . .  1 174-041-01 . . . . . . . .  Stabilized surrogate 

ETDC-7697 . . . . . . . . . . . . . . . . . .  1 174-042-01 . . . . . . . .  Stabilized surrogate 

ETDC-7698 . . . . . . . . . . . . . . . . . .  
ETDC-7699 . . . . . . . . . . . . . . . . . .  
ETDC-7700 . . . . . . . . . . . . . . . . . .  
ETDC-7701 . . . . . . . . . . . . . . . . . .  
ETDC-7702 . . . . . . . . . . . . . . . . . .  
ETDC-7703 . . . . . . . . . . . . . . . . . .  
ETDC-7704 . . . . . . . . . . . . . . . . . .  
ETDC-7705 . . . . . . . . . . . . . . . . . .  
ETDC-7706 . . . . . . . . . . . . . . . . . .  
ETDC-7707 . . . . . . . . . . . . . . . . . .  

1 174-043-01 . . . . . . . .  Stabilized surrogate 

1 174-044-01 . . . . . . . .  Stabilized surrogate 

1 174-045-01 . . . . . . . .  Stabilized surrogale 

1 174-046-01 . . . . . . . .  Stabilized surrogate 

1 174-047-01 . . . . . . . .  Stabilized surrogate 

1 174-048-01 . . . . . . . .  Stabilized surrogate 

1 174-049-01 . . . . . . . .  Stabilized surrogate 

1174-050-01 . . . . . . . .  Stabilized surrogate 

1174-051-01 . . . . . . . .  Stabilized surrogate 

1 174-052-01 . . . . . . . .  Stabilized surrogate 
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UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166 
14-DAY CURE 

Project Name . Proof O f  Principle 
Project No. 775743 

Specimen Mold Date 1011 2/98 
Specimen Test Date 10126198 

STRESS AT FAILURE, Psi 8.8 
STRAIN AT FAILURE, 'XI 2.75 

AXIAL 
STRAIN, % 

0.00 
0.10 
0.20 
0.30 
0.40 
0.50 
0.75 
1 .oo 
1.25 
1.50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 

DEVIATOR 

STRESS, psi 
0.00 
0.13 
1.38 
2.34 
2.95 
3.39 
4.85 
6.1 8 
7.21 
7.95 
8.03 
8.48 
8.68 
8.75 
8.76 
8.36 
7.69 
6.80 
6.35 
5.93 
5.55 
5.28 

4.75 4.90 
5.00 4.83 

10.00 

8.00 

._ 6.00 
n 

r i  

a 

v) 

v) 
W 

i- 
v) 

4.00 

2.00 

0.00 

Client Sample No. 1 174-035-01 

IT Lab Specimen No. ETDC- 7 690 

Specimen Height, in. 
Specimen Diameter, in. 
Specimen Weight, g. 
Moisture Content, % 
Wet Unit Weight, pcf. 
Dry Unit Weight, pcf. 
Rate of Strain, in./min. 

3.9805 
1.9893 
301.41 

99.5 
92.8 
46.5 

0.0240 

0.0 5 .O 10.0 

STRAIN, % 

Failed 

Specimen 

15.0 

08G2W 
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UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 
14-DAY CURE 

Project Name Proof Of Principle 
Project No. 775743 

Specimen Mold Date . 1011 2/98 
Specimen Test Date 10126198 

STRESS AT FAILURE, psi 4.9 
STRAIN AT FAILURE, % 6.50 

AXIAL 
STRAIN, % 

0.00 
0.10 
0.20 
0.30 
0.40 
0.50 
0.75 
1-00 
1.25 
1.50 
2 -00 
2.50 
3 .OO 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 

DEVIATOR 

STRESS, psi 
0.00 
0.19 
0.35 
0.57 
0.70 
0.89 
1.29 
1.57 
1.79 
2.07 
2.71 
3.22 
3.57 
3.86 
4.09 
4.28 
4.67 
4.80 
4.86 
4.89 
4.70 
3.97 

8.00 3.78 
3.69 
3.59 

8.50 
9.00 
9.50 3.53 
10.00 3.46 

10.00 

8.00 

._ 6.00 
n 
ui 
a 

v) 

Y 
b- 
v) 

4.00 

2.00 

0.00 

Client Sample No. 1 174-036-01 

IT Lab Specimen No. ETDC-769 1 

Specimen Height, in. 3.9613 
Specimen Diameter, in. 2.0020 
Specimen Weight, g. 302.30 
Moisture Content, % 98.0 
Wet Unit Weight, pcf. 92.4 
Dry Unit Weight, pcf. 46.7 
Rate of Strain, in./min. 0.0240 

0.0 5.0 10.0 15.0 

(38G20S STRAIN, % 
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UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166 
14-DAY CURE 

Project Name Proof O f  .Principle 
Project No. 775743 

Specimen Mold Date 1 011 2/98 
Specimen Test Date 10/26/98 

STRESS AT FAILURE, psi 273.8 
STRAIN AT FAILURE, % 2.75 

AXIAL DEVIATOR 

STRAIN, % STRESS, psi 
0.00 0.00 

0.30 
0.40 
0.50 
0.75 
1 .oo 
1.25 
1.50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 

3.18 
9.10 
15.35 
23.62 
37.58 
70.13 
120.89 
168.30 
207.02 
231.49 
250.51 
263.90 
269.81 
273.77 
269.41 
91 .oo 
84.58 
75.90 
66.00 
56.77 
52.1 7 
48.36 
45.58 

.- 

300.00 

250.00 

200.00 

v) 
CL 

$ 150.00 
a 
G 

100.00 

50.00 

0.00 

Client Sample No. 

IT Lab Specimen No. 

Specimen Height, in. 
Specimen Diameter, in. 
Specimen Weight, g. 
Moisture Content, % 
Wet Unit Weight, pcf. 
Dry Unit Weight, pcf. 
Rate of Strain, in./min. 

0.0 5.0 

1 174-037-01 

ETDC-7692 

3.9792 
1.9987 
31 4.90 

79.6 
96.1 
53.5 

0.0240 

10.0 15.0 

STRAIN, % 

ooc209 
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OAK RIDGE, TN 
(423) 482-6497 

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 
14-DAY CURE 

Project Name Proof O f  Principle 
Project No. 775743 

Specimen Mold Date 
Specimen Test Date 

STRESS AT FAILURE, Psi 
STRAIN AT FAILURE, % 

AXIAL 

STRAIN, % 
0.00 
0.10 
0.20 
0.30 
0.40 
0.50 
0.75 
1 .oo 
1.25 
1.50 
1.75 
2 .oo 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 

DEVIATOR 

STRESS, psi 
0.00 
0.45 
0.83 
1.31 
1.60 
4.05 
15.06 
28.93 
70.64 
102.40 
126.47 
142.59 
153.42 
158.75 
135.23 
89.92 
73.27 
61.01 
50.76 
42.43 

10/12/98 
10126198 

158.7 
2.50 

200.00 

150.00 

.- 
v) n 

$ 100.00 
a 
I- cn 

50.00 

1 174-038-01 Client Sample No. 

IT Lab Specimen No. ETDC-7693 

Specimen Height, in. 4.01 00 
Specimen Diameter, in. 1.9923 
Specimen Weight, g. 31 5.82 
Moisture Content, % 81.2 
Wet Unit Weight, pcf. 96.3 
Dry Unit Weight, pcf. 53.1 
Rate of Strain, in./min. 0.0240 

0.00 
0.0 5 .O 10.0 15.0 

STRAIN, % 
q- *? OQcJ~A83 
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UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 
14-DAY CURE 

Project Name Proof Of Principle 
Project No. 775743 

1000.00 

900.00 

800.00 

700.00 

600.00 

Specimen Mold Date 1011 2198 
Specimen Test Date 10126198 

STRESS AT FAILURE, Psi 876.9 
STRAIN AT FAILURE, % 2.33 

AXIAL DEVIATOR 

STRAIN, % STRESS, psi 
0.00 0.00 
0.10 
0.20 
0.30 
0.40 
0.50 
0.75 
1.00 
1.25 
1.50 
1.75 
2.00 
2.25 
2.33 
2.50 
2.75 
3.00 
3.25 

6.41 
9.60 
15.98 
22.36 
28.72 
66.83 
139.68 
281.81 
439.03 
576.53 
713.33 
846.30 
876.90 
434.57 
333.67 
174.18 
130.30 

500.00 

400.00 

300.00 

200.00 

100.00 

0.00 

Client Sample No. 1 174-039-01 

IT Lab Specimen No. ETDC-7694 

Specimen Height, in. 3.9880 
Specimen Diameter, in. 1.9927 
Specimen Weight, g. 335.10 
Moisture Content, % 56.4 
Wet Unit Weight, pcf. 102.7 
Dry Unit Weight, pcf. 65.6 
Rate of Strain, in./min. 0.0240 

0.0 5.0 10.0 15.0 

STRAIN, % OOG;el..% 
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UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 
14-DAY CURE 

Project Name Proof Of  Principle 
Project No. 775743 

Client Sample No. 1 174-040-01 

IT Lab Specimen No. ETDC-7695 

Specimen Mold Date 1011 2/98 Specimen Height, in. 4.0083 
Specimen Test Date 10126198 Specimen Diameter, in. 1.9952 

Specimen Weight, 9. 332.58 
Moisture Content, % 57.7 
Wet Unit Weight, pcf. 101.1 

STRESS AT FAILURE, psi 725.4 
STRAIN AT FAILURE, % 3.00 

Dry Unit Weight, pcf. 64.1 
DEVIATOR Rate of Strain, in./min. 0.0240 

' AXIAL 

STRAIN, % STRESS, Psi 

0.10 11.82 
0.20 28.41 

0.40 61.17 
0.50 86.57 
0.75 162.22 

261.56 1 .oo 
1.25 362.60 
1.50 465.03 
1.75 551.21 .- 600.00 

61 5.31 CL 2.00 
cn' 661.89 v) 500.00 2.25 

691.08 a 2.50 
2.75 71 6.37 v) 

3.00 725.37 
3.50 31.48 

0.00 0.00 
1000.00 

0.30 38.27 900.00 

800.00 

700.00 

v) 

w 
I- 

400.00 

300.00 

200.00 

100.00 

0.00 
0.0 5.0 10.0 15.0 

STRAIN, % Q43S212 
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UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 
14-DAY CURE 

Project Name Proof Of Principle 
Project No. 775743 

Specimen Mold Date 
Specimen Test Date 

STRESS AT FAILURE, psi 
STRAIN AT FAILURE, % 

AXIAL 

STRAIN, % 
0.00 
0.10 
0.20 
0.30 
0.40 
0.50 
0.75 
1 .oo 
1.25 
1.50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 

DEVIATOR 

STRESS, psi 
0.00 
2.21 
3.98 
5.62 
9.08 
11.88 
20.62 
33.01 
51.97 
72.37 
88.70 
104.58 
1 16.05 
121.03 
78.65 
42.88 
31.07 
23.93 
21.43 

1011 3/98 
10127198 

121 .o 
2.50 

200.00 

180.00 

160.00 

140.00 

._ 120.00 
v) n 

$ 100.00 
a 
I- 
VI 

80.00 

60.00 

Client Sample No. 1 1  74-041-01 

IT Lab Specimen No. ETDC-7696 

Specimen Height, in. 4.01 25 
Specimen Diameter, in. 2.0052 

293.80 Specimen Weight, g. 
Moisture Content, % 53.6 
Wet Unit Weight, pcf. ' 88.3 
Dry Unit Weight, pcf. 57.5 
Rate of Strain, in./min. 0.0240 

40.00 

20.00 

0.00 
0.0 5.0 10.0 15.0 

STRAIN, % 
0?3c2$3 
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UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 
14-DAY CURE 

Project Name Proof O f  Principle 
Project No. 775743 

Client Sample No. 1 174-042-01 

IT Lab Specimen No. ETDC-7 697 

Specimen Mold Date 1011 3/98 Specimen Height, in. 4.0337 
Specimen Test Date 10127198 Specimen Diameter, in. 1.9980 

Specimen Weight, g. 31 0.97 
STRESS AT FAILURE, Psi 130.0 Moisture Content, % 51.1 

Dry Unit Weight, pcf. 62.0 
AXIAL DEVIATOR Rate of Strain, in./min. 0.0240 

0.00 0.00 
0.10 
0.20 1.53 
0.30 2.86 180.00 
0.40 4.89 
0.50 7.81 
0.75 17.41 
1 .oo 33.38 
1.25 
1.50 81.71 

2.00 130.00 n 

STRAIN AT FAILURE, % 2.00 Wet Unit Weight, pcf. 93.7 

STRAIN, % STRESS, Psi 

0.51 200.00 

160.00 

54.77 140.00 

1.75 110.46 .- 120.00 
In 

2.25 92.19 g 100.00 
2.50 66.24 er 

50.1 6 v) 
F 

80.00 
2.75 
3.00 34.96 

60.00 

40.00 

0.0 5.0 10.0 15.0 

STRAIN, % oQ52%4 
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UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 
14-DAY CURE 

Project Name Proof Of Principle 
Project No. 775743 

Specimen Mold Date 1011 3198 
Specimen Test Date 10127198 

STRESS AT FAILURE, Psi 226.0 
STRAIN AT FAILURE, 941 1.30 

AXIAL DEVIATOR 

STRAIN, % STRESS, psi 
0.00 0.00 
0.1 0 
0.20 
0.30 
0.40 
0.50 
0.75 
1 .oo 
1.25 
1.30 
1.50 
1.75 
2.00 
2.25 
2.50 
2.75 
3 -00 

6.36 
15.64 
25.40 
43.26 
62.46 
108.79 
165.05 
21 8.98 
226.00 
205.87 .- 
184.29 
157.98 
138.53 
120.85 
112.21 
1 10.84 

300.00 

250.00 

200.00 

v) a 

$ 150.00 
a + 
v) 

100.00 

50.00 

0.00 

Client Sample No. 

IT Lab Specimen No. 

Specimen Height, in. 
Specimen Diameter, in. 
Specimen Weight, Q. 
Moisture Content, % 
Wet Unit Weight, pcf. 
Dry Unit Weight, pcf. 
Rate of Strain, in./min. 

1 174-043-01 
ETDC-7698 

4.0385 
1.9995 
313.47 

43.1 
94.2 
65.8 

0.0240 

0.0 5.0 10.0 15.0 

STRAIN, % nq. (BQU&Z5 
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LABORATORY 
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UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 
14-DAY CURE 

Project Name Proof Of  Principle 
Project No. 775743 

Specimen Mold Date 1011 3/98 
Specimen Test Date 1 oi27iga 

STRESS AT FAILURE, psi 259.0 
STRAIN AT FAILURE, % 1.75 

AXIAL DEVIATOR 

STRAIN, 56 STRESS, psi 
0.00 0.00 
0.10 
0.20 
0.30 
0.40 
0.50 
0.75 
1 .oo 
1.25 
1.50 
1.75 
2.00 
2.25 
2.50 
2.75 
3 .OO 

1.89 
3.1 5 
6.30 
12.59 
22.01 
58.97 
113.26 
170.71 
226.00 

166.32 
1 12.45 
71.80 
45.80 
34.33 

258.97 

300.00 

250.00 

200.00 

.- 
v) n 

$ 150.00 
Y a c cn 

100.00 

50.00 

0.00 

Client Sample No. 1 174-044-01 

IT Lab Specimen No. ETDC-7699 

Specimen Height, in. 4.0252 
Specimen Diameter, in. 2.0072 

Moisture Content, % 41.5 
Wet Unit Weight, pcf. 91.4 
Dry Unit Weight, pcf. 64.6 
Rate of Strain, in./min. 0.0240 

Specimen Weight, g. 305.58 

0.0 5.0 10.0 15.0 

STRAIN, % 

ooc226 
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UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 
14-DAY CURE 

Project Name Proof Of Principle 
Project No. 775743 

Specimen Mold Date 1011 3/98 
Specimen Test Date 10/27/98 

STRESS AT FAILURE, psi > 
STRAIN AT FAILURE, % > 

897.4 
2.50 

AXIAL DEVIATOR 

Client Sample No. 1 174-045-01 

IT Lab Specimen No. ETDC-7700 

STRAIN, % STRESS, Psi 
0.00 0.00 
0.10 2.54 
0.20 6.67 
0.30 10.47 
0.40 20.28 
0.50 39.57 
0.75 101.36 
1 .oo 207.56 
1.25 324.22 
1.50 438.73 
1.75 557.96 
2 .oo 668.47 
2.25 794.59 
2.50 897.41 

1000.00 

800.00 

.- 600.00 

ui 
a 

Y) 
Q 

!2 
+ cn 

400.00 

200.00 

Specimen Height, in. 4.0452 
Specimen Diameter, in. 2.0005 
Specimen Weight, g. 350.76 
Moisture Content, % 35.7 
Wet Unit Weight, pcf. 105.1 
Dry Unit Weight, pcf. 77.5 
Rate of Strain, in./min. 0.0240 

0.00 lit 
0.0 5.0 10.0 15.0 

STRAIN, % 
OOG21’% 
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UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 

14-DAY CURE 

Project Name Proof Of Principle 
Project No. 775743 

Specimen Mold Date io11 3/98 
Specimen Test Date io12719a 

STRESS AT FAILURE, psi 591.3 
STRAIN AT FAILURE, % 2.15 

AXIAL DEVIATOR 

STRAIN, % STRESS. Psi 
0.00 0.00 

2.53 1000.00 

6.01 
0.10 
0.20 
0.30 
0.40 
0.50 
0.75 
1 .oo 
1.25 
1.50 
1.75 
2 .oo 
2.1 5 
2.25 
2.50 
2.75 

11.06 
17.04 
27.43 
74.22 
143.68 
243.45 
344.59 

.- 600.00 448.02 
545.93 a 

ui 591.33 cn 
196.38 U 

800.00 

v) 

Lu 

109.37 
80.74 

I- cn 
400.00 

3.00 50.72 

200.00 

Client Sample No. 

IT Lab Specimen No. 

Specimen Height, in. 
Specimen Diameter, in. 
Specimen Weight, g. 
Moisture Content, % 
Wet Unit Weight, pcf. 
Dry Unit Weight, pcf. 
Rate of Strain, in./min. 

1 174-046-01 

ETDC-770 1 

4.0537 
2.0045 
346.52 

36.5 
103.2 
75.6 

0.0240 

0.00 
0.0 5.0 10.0 15.0 

STRAIN, % 0 0 C 2 1 8  



229 3 

Paul Lear 
IT Corporation 
November 3,1998 
IT Proiect ID: Proof of Principle 0 
Page 17 of 25 IT GEOTECHNICAL 

LABORATORY 
OAK RIDGE, TN 

(423) 482-6497 
IT Pr iect  NO.: 775743 

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 
14-DAY CURE 

Project Name Proof Of Principle 
Project No. 775743 

Specimen Mold Date 1011 4/98 
Specimen Test Date 1 012 819 8 

STRESS AT FAILURE, Psi 15.4 
STRAIN AT FAILURE, % 1.75 

AXIAL DEVIATOR 

STRAIN, % STRESS, psi 
0.00 0.00 

0.42 
1.05 

0.30 
0.40 
0.50 
0.75 
1 .oo 
1.25 
1.50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 

1.75 
2.42 
3.34 
5.56 
7.25 
10.81 
13.40 
15.41 
15.15 
13.36 
12.64 
12.29 
12.42 

50.00 

40.00 

.- 30.00 
n 

cn' 
a 

v) 

v) w 

20.00 
ki 

10.00 

0.00 

Client Sample No. 1 174-047-01 

IT Lab Specimen No. ETDC-7702 

Specimen Height, in. 3.8567 

Specimen Weight, g. 299.98 
Moisture Content, % 67.2 
Wet Unit Weight, pcf. 94.8 
Dry Unit Weight, pcf. 56.7 

0.0240 Rate of Strain, in./min. 

Specimen Diameter, in. 1.9947 

0.0 5.0 10.0 15.0 

ooc23.9 STRAIN, % 
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IT Project No.: 775743 

Proof of Principle 

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 
14-DAY CURE 

Project Name Proof Of Principle 
Project No. 775743 

Client Sample No. 1 174-048-01 

IT Lab Specimen No. ETDC-7703 

Specimen Mold Date 1011 4/98 
Specimen Test Date 10/28198 

Specimen Height, in. 4.01 0 5  
1.9962 Specimen Diameter, in. 

Specimen Weight, g. 323.99 
Moisture Content, % 61.8 
Wet Unit Weight, pcf. 98.4 
Dry Unit Weight, pcf. 60.8 
Rate of Strain, in./min. 0.0240 

STRESS AT FAILURE, Psi 19.9 
STRAIN AT FAILURE, % 3 .OO 

AXIAL DEVIATOR 

STRAIN, 56 STRESS, psi 
0.00 0.00 

0.22 
0.48 0.20 

0.10 50.00 

0.30 
0.40 
0.50 
0.75 
1 .oo 
1.25 
1.50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 

0.70 
1.05 
1.37 
3.08 
5.31 
8.20 
11.52 
14.63 
17.66 

19.69 
19.86 
19.87 
18.64 
15.39 
12.82 
11.32 

19.58 

40.00 

.- 30.00 
v) 
P 

ui 
a 
v1 w 

20.00 
G 

10.00 

0.00 
0.0 5.0 10.0 15.0 

STRAIN, % 
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UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 
14-DAY CURE 

Project Name Proof Of Principle 
Project No. 775743 

Specimen Mold Date 1011 4/98 
Specimen Test Date 1012a198 

STRESS AT FAILURE, psi 102.7 
STRAIN AT FAILURE, % 1.82 

AXIAL DEVIATOR 

STRAIN, % STRESS. Psi 
0.00 0.00 

1.43 
3.46 0.20 

0.30 6.34 
0.40 9.19 
0.50 13.55 
0.75 30.28 
1 .oo 54.65 
1.25 77.13 
1.50 95.52 
1.75 102.28 
1.82 102.67 Q 

73.80 ui z 2.00 
2.25 50.29 PE 

2.50 32.57 cn 

0.10 

.- 
v) 

+ 

200.00 

180.00 

160.00 

140.00 

120.00 

100.00 

80.00 

60.00 

40.00 

20.00 

0.00 
0.0 

Client Sample No. 

IT Lab Specimen No. 

Specimen Height, in. 
Specimen Diameter, in. 
Specimen Weight, Q. 
Moisture Content, % 
Wet Unit Weight, pcf. 
Dry Unit Weight, pcf. 
Rate of Strain, in./min. 

1 174-049-01 

ETDC-7704 

4.0088 
2.0005 
339.1 2 

51.9 
102.5 
67.5 

0.0240 

5.0 10.0 15.0 
099. STRAIN, % 0 Q h d O . J  
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UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 
14-DAY CURE 

Project Name Proof Of Principle 
Project No. 775743 

Specimen Mold Date 1011 4/98 
Specimen Test Date 10/28/9a 

STRESS AT FAILURE, psi 87.9 
STRAIN AT FAILURE, % 2.00 

AXIAL DEVIATOR 

STRAIN, % STRESS, psi 
0.00 * 0.00 
0.10 
0.20 
0.30 
0.40 
0.50 
0.75 
1 .oo 
1.25 
1.50 
1.75 
2.00 
2.25 
2.50 
2.75 a 

3.00 

0.22 
0.45 
2.17 
5.10 
7.52 
15.26 
30.94 
52.75 
71.95 
84.32 
87.90 
73.62 
48.55 
38.46 
33.48 

Client Sample No. 1 174-050-01 

IT Lab Specimen No. ETDC-7 70 5 

Specimen Height, in. 3.971 7 
Specimen Diameter, in. 1.9940 
Specimen Weight, g. 337.1 9 

53.7 Moisture Content, % 
Wet Unit Weight, pcf. 103.6 
Dry Unit Weight, pcf. 67.4 
Rate of Strain, in./min. 0.0240 

1 00.00 

80.00 

60.00 

40.00 

20.00 

0.00 
0.0 5.0 10.0 15.0 

STRAIN, 96 000222 
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UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 
14-DAY CURE 

Project Name Proof Of Principle 
Project No. 775743 

Specimen Mold Date 
Specimen Test Date 

STRESS AT FAILURE, psi > 
STRAIN AT FAILURE, % > 

AXIAL DEVIATOR 

STRAIN, % STRESS, Psi 
0.00 0.00 
0.10 8.28 
0.20 16.86 
0.30 30.50 
0.40 47.29 
0.50 73.56 

. 0.75 186.93 
1 .oo 31 2.65 
1.25 450.96 
1.50 597.98 
1.75 765.54 
2.00 91 7.24 

1011 4198 
10128198 

917.2 
2.00 

._ 
v) n 
ui 
a Y 
c cn 

Client Sample No. 1174-051-01 

IT Lab Specimen No. ETDC-7706 

Specimen Height, in. 3.91 90 
Specimen Diameter, in. 1.9988 
Specimen Weight, g. 351.97 
Moisture Content, % 38.0 
Wet Unit Weight, pcf. 109.1 
Dry Unit Weight, pcf. 79.0 

0.0240 Rate of Strain, in./min. 

1000.00 

900.00 

800.00 

700.00 

600.00 

500.00 

400.00 

300.00 

200.00 

100.00 

0.00 
0.0 5.0 10.0 15.0 

STRAIN, % Q O G 2 2 3  
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0 
UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 

14-DAY CURE 

Project Name Proof O f  Principle 
Project No. 775743 

Specimen Mold Date 1 011 4/98 
Specimen Test Date i012a19a 

STRESS AT FAILURE, psi > 
STRAIN AT FAILURE, % > 

901.9 
2.25 

AXIAL DEVIATOR 

STRAIN, % STRESS, Psi 
0.00 0.00 
0.10 1.27 
0.20 4.12 
0.30 
0.40 
0.50 
0.75 
1 .oo 
1.25 
1.50 
1.75 
2.00 
2.25 

6.97 
13.61 
20.24 
79.49 
177.15 

* 297.23 
436.10 
600.50 
766.85 n 

._ 
In 

901.91 uj 
Y a 
k 
v) 

1 000.00 

900.00 

800.00 

700.00 

600.00 

500.00 

400.00 

300.00 

200.00 

100.00 

0.00 

Client Sample No. 

IT Lab Specimen No. 

Specimen Height, in. 
Specimen Diameter, in. 
Specimen Weight, g. 
Moisture Content, % 
Wet Unit Weight, pcf. 
Dry Unit Weight, pcf. 
Rate of Strain, in./min. 

1 174-052-01 

ETDC-7707 

3.9597 
2.001 5 
362.27 

37.1 
110.8 
80.8 

0.0240 

0.0 5.0 10.0 15.0 

STRAIN, % 
QG3ZZ4 
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Ill dent if ied by R. e&. 

INoti f ied by /&?~f't+ 6 ccf Date lo-2.5-C.i 

IIRoo t Cause 

13 [A- . ', 

-- - 
- - (include expected completion date) 

Expected Completicn Date 

ll 
- Expected Compietion Date - 

rC I ien t not if ied (include client name, how notified, and response) 

Corrective action completed by Date 

Corrective action approved by 

boratory Supervisor Date ( a - Z c -  - <  9 

Date //-%yf 
Use back of page for additional space. Attach additional pages if necessary. 
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CERTIFICATE OF ANALYSIS 

Paul Lear 
IT Corporation 
304 Directors Drive 
Knoxville TN 37923 

October 26, 1998 

This is the Certificate of Analysis for the following samples: 

Project ID: Proof of Principle 

Date Received by Lab: 
Number of Samples: Sixteen (16) 
Sample Type: Stabilized cylinders 

IT Project No.: 775743 
October 19, 1998 

I. Introduction/Case Narrative 

Sixteen samples were received by the IT Geotechnical Laboratory on October 19, 1998. All samples 
were submitted for unconfined compressive strength testing in three groups at seven day cure times. 

Please see Appendix A, Sample Number Cross Reference List; Appendix B, Analysis Results; 
Appendix C, Chainzof-Custody and Request-for-Analysis Records; and Appendix D, 
Nonconformance/Variance Reports. 

Reviewed and Approved: 

fi 
~~ 

Ralph Cole 
Laboratory Manager, Geotechnical Services 

IT Environmental Technology Development Center 
P.O. BOX 4339 1570 Bear Creek Road Oak Ridge. TN 37830 615-482-6497 FAX: 615-482-1890 681A-3 
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I I .  Analytical Results/Methodoloav 

REFERENCES: United States Army Corps of Engineers (USACE), Engineer Manual 1 1 10-2-1 906, 
Laboratory Soils Testing, appendix II, 1970; United States Environmental Protection Agency, 
SW846, Test Methods for Examining Solid Waste, Physical/Chemical Methods, 3rd ed., Nov 1986 
(EPA SW-846). Annual Book of ASTM Standards, Section 4, Construction, Volume 04.08, Soil and 
Rock (I), and Volume 04.09, Soil and Rock (11), 1998. 

laboratory Determination of Water (Moisture) Content of Soil and Rock . . . . . . ASTM D 2216 
Unconfined Compressive Strength of Cohesive Soil . . . . . . . . . . . . . . . . . . . . . ASTM D 2166 

111. Quality Control 

Quality control checks such as duplicates and spikes (QC samples), are not normally applicable to 
geotechnical testing. This is due largely to the inability of obtaining samples with known 
characteristics, the heterogenous nature of the samples, and quality control procedures built-in to 
the analytical method. 

QC measures to ensure accuracy and precision of test results include the following: 

0 

0 

0 

0 

0 

0 

100% verification of all numerical results - raw data entries, transcriptions and calculations 
entered by lab technicians are checked, recalculated and verified. Most data calculations are 
performed by computer programs. 

Data validation through test reasonableness - summaries of all test results for individual 
reports are reviewed to determine the overall reasonableness of data and to determine the 
presence of any data that may be considered outliers. 

Quality control procedures are built into most standardized geotechnical procedures. For 
example, liquid limit and plastic limit analyses call for re-analyses and specify acceptance 
criteria. 

Routine instrument calibration - instruments, gauges and equipment used in testing are 
calibrated on a routine basis. All instrument calibration follows ASTM or manufacturer 
guidelines. 

Maintenance of all past calibration records - records and certification documents of all 
instruments, gauges and equipment are updated routinely and maintained in the Quality 
Control Coordinators Quality/Operations files. 

Certified and trained personnel - all technicians are certified by the National Institute for 
Certification of Engineering Technicians (NICET) in geotechnical soil testing, and are trained 
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2293 

in the application of standard laboratory procedures for geotechnical analyses as well as the 
quality assurance measures implemented by IT. 

IV. Data Qualification 

Three unusual conditions were noted during testing the samples and these conditions are 
documented in nonconformance reports included in Appendix D of this report. The first condition 
was noted during testing of the first sample (ETDC-7674, 1174-037-01). The strain readings 
displayed by the linear displacement transducer (LDT) did not match the readings that were 
anticipated by the strain rate set on the load frame transmission. The actual strain rate was 
approximately 0.024 inches per minute. The readings given by the LDT were approximately half that 
rate. The test results for this sample show inaccurate strain measurements. The actual strain at 
failure was approximately 2%, instead of the 0.39% shown on the results sheet. 

Sample numbers ETDC-7676 (1 174-039-01) and ETDC-7688 (1 147-051-01) were loaded using the 
500-lb. load cell. The load cell reached its maximum capacity before the samples failed. The 
samples were unloaded and retested using a 2000-lb. load cell. A comparison of load readings 
between the first and second tests seems to indicate that the unconfined compressive strength of 
the samples were not compromised by the first loading. 

a 
The third condition involved a broken sample that could not be tested. The test sample (ETDC-7686, 
1174-049-01) fell into three sections upon ejection from the plastic mold. This may have been 
caused by cracks in the sample before de-molding, or by rough handling by the operator. Density 
information for this sample is supplied based on an assumed sample height of 4.00 inches. 
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SAMPLE NUMBER CROSS-REFERENCE LIST 

LAB SAMPLE NO. CLIENT SAMPLE NO. SAMPLE MATRIX 

ETDC-7674 . . . . . . . . . . . . . . . . . .  
ETDC-7675 . . . . . . . . . . . . . . . . . .  
ETDC-7676 . . . . . . . . . . . . . . . . . .  

ETDC-7677 . . . . . . . . . . . . . . . . . .  
ETDC-7678 . . . . . . . . . . . . . . . . . .  

ETDC-7679 . . . . . . . . . . . . . . . . . .  
ETDC-7680 . . . . . . . . . . . . . . . . . .  
ETDC-7681 . . . . . . . . . . . . . . . . . .  

ETDC-7682 . . . . . . . . . . . . . . . . . .  
ETDC-7683 . . . . . . . . . . . . . . . . . .  
ETDC-7684 . . . . . . . . . . . . . . . . . .  
ETDC-7685 . . . . . . . . . . . . . . . . . .  
ETDC-7686 . . . . . . . . . . . . . . . . . .  
ETDC-7687 . . . . . . . . . . . . . . . . . .  
ETDC-7688 . . . . . . . . . . . . . . . . . .  
ETDC-7689 . . . . . . . . . . . . . . . .  

1 174-037-01 . . . . . . . .  Stabilized surrogate 

1 174-038-01 . . . . . . . .  Stabilized surrogate 

1 174-039-01 . . . . . . . .  Stabilized surrogate 

11 74-040-01 . . . . . . . .  Stabilized surrogate 

11 74-041-01 . . . . . . . .  Stabilized surrogate 

1 174-042-01 . . . . . . . .  Stabilized surrogate 

1 174-043-01 . . . . . . . .  Stabilized surrogate 

1 174-044-01 . . . . . . . .  Stabilized surrogate 

1 174-045-01 . . . . . . . .  Stabilized surrogate 

1 174-046-01 . . . . . . . .  Stabilized surrogate 

1 174-047-01 . . . . . . . .  Stabilized surrogate 

1 174-048-01 . . . . . . . .  Stabilized surrogate 

1 174-049-01 . . . . . . . .  Stabilized surrogate 

1 174-050-01 . . . . . . . .  Stabilized surrogate 

1 174-051-01 . . . . . . . .  Stabilized surrogate 

11 74-052-01 . . . . . . . .  Stabilized surrogate 
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UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 
7-DAY CURE 

Project Name Proof Of Principle 
Project No. 775743 

Specimen Mold Date 1011 2/98 
Specimen Test Date 1011 9/98 

STRESS AT FAILURE, psi 122.8 
STRAIN AT FAILURE, %*  0.39 

AXIAL 

STRAIN, % 
0.00 
0.10 
0.20 
0.30 
0.39 
0.40 
0.50 
0.75 

DEVIATOR 

STRESS, psi 

0.00 
16.78 
64.19 

.74.82 
122.79 
1 19.84 
42.13 
28.43 

.- 
v) 
P 

Strain readings are lower than actual. 

Strain at Failure was approx. 2%. 

200.00 

150.00 

100.00 

50.00 

0.00 

Client Sample No. 1 174-037-01 

IT Lab Specimen No. ETDC-7674 

Specimen Height, in. 3.9962 

Specimen Weight, g. 31 5.02 
Moisture Content, % 82.1 
Wet Unit Weight, pcf. 96.1 
Dry Unit Weight, pcf. 52.8 
Rate of Strain, in./min. 0.0240 

Specimen Diameter, in. 1.9947 . 

0.0 5.0 10.0 15.0 

STRAIN, % 
QOGZ36 
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UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 
7-DAY CURE 

Project Name Proof Of Principle 
Project No. 775743 

Specimen Mold Date 1 011 2/98 
Specimen Test Date 1011 9/98 

STRESS A T  FAILURE, psi 41 .O 
STRAIN AT FAILURE, % 2.20 

AXIAL DEVIATOR 

STRAIN, % STRESS, psi 
0.00 0.00 
0.10 

0.30 
0.20 

0.40 
0.50 
0.75 
1 .oo 
1.25 
1.50 
1.75 
2.00 
2.20 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 

0.35 
0.57 
1.47 
2.90 
4.80 
9.61 
19.24 
27.78 
33.66 
37.37 
39.56 
41.04 
40.74 
39.74 
36.49 
29.1 8 
20.91 
17.15 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 

Client Sample No. 1 174-038-01 

IT Lab Specimen No. ETDC-7 6 7 5 

Specimen Height, in. 3.9950 
Specimen Diameter, in. 1.9958 
Specimen Weight, g. 31 5.57 
Moisture Content, % 85.0 
Wet Unit Weight, pcf. 96.2 
Dry Unit Weight, pcf. 52.0 

0.0240 Rate of Strain, in./min. 

10.0 15.0 0.0 5.0 

STRAIN, % 

0 0 02 3’7 
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UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 
7-DAY CURE 

Project Name Proof Of. Principle 
Project No. 775743 

Specimen Mold Date 
Specimen Test Date 

STRESS AT FAILURE, psi 
STRAIN AT FAILURE, % 

AXIAL 
STRAIN, % 

0.00 
0.10 
0.20 
0.30 
0.40 
0.50 
0.75 
1 .oo 
1.25 
1.50 
1.75 
2.00 
2.25 
2.50 
2.75 
2.83 
3.00 
3.25 
4.00 

DEVIATOR 

STRESS, psi 
0.00 
5.76 
12.15 
19.17 
27.76 
37.62 
72.50 
120.53 
187.61 
245.52 
31 2.90 
372.38 
428.12 
479.19 
521.28 
527.37 
473.63 
453.80 
56.59 

1011 2/98 
1011 9/98 

527.4 
2.83 

.- 
v) 
Q 

vi 
Y ce 
I- cn 

600.00 

500.00 

400.00 

300.00 

200.00 

100.00 

0.00 

Client Sample No. 1 174-039-01 

IT Lab Specimen No. ETDC-767 6 

Specimen Height, in. ' 3.9905 
Specimen Diameter, in. 1.9935 
Specimen Weight, g. 336.02 
Moisture Content, % 59.2 
Wet Unit Weight, pcf. 102.8 
Dry Unit Weight, pcf. 64.6 
Rate of Strain, in./min. 0.0240 

0.0 5 .O 10.0 15.0 
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UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166 
7-DAY CURE 

Project Name Proof Of Principle 
Project No. 775743 

Specimen Mold Date 1011 2/98 
Specimen Test Date 1011 9/98 

STRESS AT FAILURE, psi 356.4 
STRAIN AT FAILURE, % 3.75 

AXIAL DEVIATOR 

STRAIN, % STRESS, psi 
0.00 0.00 
0.1 0 
0.20 
0.30 
0.40 
0.50 
0.75 
1 .oo 
1.25 
1.50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
5.00 

4.14 
8.91 
15.90 
20.97 
24.75 
49.38 
86.52 
131.97 
162.74 
198.99 
232.87 
260.33 
284.23 
330.34 
353.31 
354.25 
342.57 
356.41 
323.95 
335.02 
337.80 
28.48 

400.00 

300.00 

.- 
v) a 

g 200.00 
a + 
va 

100.00 

0.00 
0.0 

Client Sample No. 

IT Lab Specimen No. 

Specimen Height, in. 
Specimen Diameter, in. 
Specimen Weight, g. 
Moisture Content, % 
Wet Unit Weight, pcf. 
Dry Unit Weight, pcf. 
Rate of Strain, in./min. 

1 174-040-01 

ETDC-7677 

3.9870 
1.9980 
332.64 

60.4 
101.4 
63.2 

0.0240 

5.0 10.0 15.0 

STRAIN, O h  

oocz129 
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UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 
7-DAY CURE 

Project Name Proof O f  Principle Client Sample No. 11 74-041-01 

Project NO. 775743 

Specimen Mold Date 1 Of 13/98 
Specimen Test Date 10/20/98 

STRESS AT FAILURE, psi 63.4 
STRAIN AT FAILURE, % 2.00 

AXIAL DEVIATOR 

STRAIN, % STRESS, psi 
0.00 0.00 
0.10 
0.20 
0.30 
0.40 
0.50 
0.75 
1 .oo 
1.25 
1.50 
1.75 
2.00 
2.03 
2.25 
2.50 
2.75 
3.00 

5.81 
7.74 
10.31 
13.52 
16.73 
25.03 
36.49 
46.29 
56.05 
61.62 
63.37 
63.35 
55.94 
37.83 
27.98 
17.88 

100.00 

80.00 

._ 60.00 

ti 
u) 
Q 

Y 
K + cn 

40.00 

20.00 

0.00 

IT Lab Specimen No. 

Specimen Height, in. 
Specimen Diameter, in. 
Specimen Weight, g. 
Moisture Content, % 
Wet Unit Weight, pcf. 
Dry Unit Weight, pcf. 
Rate of Strain, in./min. 

ETDC-7678 

4.0050 
1.9845 
293.89 

43.8 
90.4 
62.9 

0.0240 

0.0 5 .O 10.0 , 15.0 

STRAIN, % 
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Proof of Principle 

2293 
IT GEOTECHNICAL 

LABORATORY 
OAK RIDGE, TN 

(423) 482-6497 

- 

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166 
7-DAY CURE 

Project Name Proof O f  Principle 
Project No. 775743 

Specimen Mold Date 1011 3/98 
Specimen Test Date 1 012 OB a 

STRESS AT FAILURE, psi 79.1 
STRAIN AT FAILURE, % 1.50 

AXIAL DEVIATOR 

STRAIN, % STRESS, psi 
0.00 0.00 
0.; 0 6.71 

0.30 
12.77 
20.09 

0.20 

0.40 
0.50 
0.75 
1 .oo 
1.25 
1.50 
1.62 
1.75 
2.00 
2.25 
2.50 

27.39 
34.37 
50.47 
63.95 
73.90 
79.06 

76.04 
64.56 

32.43 

78.97 

48.77 

100.00 

80.00 

.- 60.00 

ui 
a 

In - m  

va .w 
c va 

40.00 

20.00 

0.00 
0.0 

1 174-042-01 Client Sample No. 

IT Lab Specimen No. 

Specimen Height, in. 
Specimen Diameter, in. 
Specimen Weight, g. 
Moisture Content, % 
Wet Unit Weight, pcf. 
Dry Unit Weight, pcf. 
Rate of Strain, in./min. 

ETDC-7 6 79 

3.9962 
1.9953 
300.70 

44.1 
91.7 
63.6 

0.0240 

- Specimen 

a 
5.0 10.0 15.0 

STRAIN, O h  

OQ0;2LP'B. 
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229  3 
IT GEOTECHNICAL 

LABORATORY 
OAK RIDGE, TN 

(423) 482-6497 

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 
7-DAY CURE 

Project Name Proof O f  Principle 
Project No. 775743 

Specimen Mold Date 1 O i l  3/98 
Specimen Test Date 10/20/98 

STRESS AT FAILURE, psi 109.9 
STRAIN AT FAILURE, % 3.00 

AXIAL DEVIATOR 

STRAIN, % STRESS, Psi 
0.00 0.00 
0.10 
0.20 
0.30 
0.40 
0.50 
0.75 
1.00 
1.25 
1.50 
1.75 
2.00 
2.25 
2.50 
2.75 
3'. 00 
3.25 
3.50 
3.75 
4.00 

12.33 
19.58 
25.25 
30.26 
38.42 
60.94 

103.77 
103.82 
102.00 
106.40 
107.05 
109.86 
109.89 
109.91 
100.44 
71.78 
45.70 
22.49 

85.23 

200.00 

160.00 

.- 120.00 

ui 
2 a 

v) 
P 

c 
v) 

80.00 

40.00 

0.00 

Client Sample No. 

IT Lab Specimen No. 

Specimen Height, in. 
Specimen Diameter, in. 
Specimen Weight, g. 
Moisture Content, % 
Wet Unit Weight, pcf. 
Dry Unit Weight, pcf. 
Rate of Strain, in./min. 

1 174-043-01 

ETDC-7 680 

4.0288 
2.0057 
31 5.74 

39.0 
94.5 
68.0 

0.0240 

0.0 5 .O 10.0 15.0 

STRAIN, To 
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229 3 
IT GEOTECHNICAL 

LABORATORY 
OAK RIDGE, TN 

(423) 482-6497 

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 
7-DAY CURE 

Project Name Proof Of Principle 
Project No.  775743 

Client Sample No. 1 174-044-01 
IT Lab Specimen No. ETDC-768 1 

Specimen Mold Date 1011 3/98 Specimen Height, in. 4.0545 
Specimen Test Date 10/20/98 Specimen Diameter, in. 1.9967 

Specimen Weight, g. 31 5.79 
STRESS AT FAILURE, psi 142.0 Moisture Content, % 43.0 
STRAIN AT FAILURE, % 1 .oo 

AXIAL DEVIATOR 

STRAIN, % STRESS, psi 
0.00 0.00 
0.10 14.68 

23.91 
34.39 0.30 

0.20 

0.40 
0.50 
0.75 
1 .oo 
1.14 
1.25 
1.50 
1.75 
2 .oo 

49.94 
75.00 
104.92 
141.97 
140.50 
134.99 
109.48 
59.93 
42.57 

Wet Unit Weight, pcf. 
Dry Unit Weight, pcf. 
Rate of Strain, in./min. 

94.8 
66.3 

0.0240 

200.00 

160.00 

.- 120.00 
n 
ui 
u) 

2 
U 
F va 

80.00 

40.00 

0.00 

0.0 5.0 10.0 15.0 
STRAIN, % 

OOC243 
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October 26 1998 
Proof of Principle 

LABORATORY 
OAK RIDGE, TN 

(423) 482-6497 

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166 
7-DAY CURE 

Project Name Proof Of Principle 
Project No. 775743 

Specimen Mold Date 1011 3/98 
Specimen Test Date 10/20/98 

STRESS AT FAILURE, psi 561.4 
STRAIN AT FAILURE, % 2.00 

AXIAL DEVIATOR 

STRAIN, % STRESS, Psi 
0.00 0.00 
0.10 13.90 
0.20 24.29 
0.30 38.14 
0.40 51.64 
0.50 65.43 
0.75 104.17 
1 .oo 161.50 
1.24 260.40 
1.50 361.86 

464.68 .- 1.75 
2.00 561.40 P 

v) 

2.25 500.33 
2.50 443.87 
2.75 429.21 
3.00 41 4.61 
3.25 406.51 
3.50 343.22 

600.00 

500.00 

400.00 

$ 300.00 
K 
I- 
v1 

200.00 

100.00 

0.00 
0.0 

Client Sample No. 
IT Lab Specimen No. 

Specimen Height, in. 
Specimen Diameter, in. 
Specimen Weight, g. 
Moisture Content, % 
Wet Unit Weight, pcf. 
Dry Unit Weight, pcf. 
Rate of Strain, in./min. 

5.0 

1 174-045-01 

ETDC-7682 

4.0320 
2.0068 
354.59 

37.8 
105.9 
76.9 

0.0240 

10.0 15.0 

STRAIN, % 
08C244 
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IT Corporation 

IT Project ID: 
IT Proiect No.: 775743 

October 26 1998 
Proof of Principle 

LABORATORY 
OAK RIDGE, TN 

(423) 482-6497 

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 
7-DAY CURE 

Project Name Proof Of Principle 
Project No. 775743 

Specimen Mold Date 1011 3/98 
Specimen Test Date 10/20/98 

STRESS AT FAILURE, psi 301.1 
STRAIN AT FAILURE, % 2.25 

AXIAL DEVIATOR 

STRAIN, % STRESS, psi 
0.00 
0.10 
0.20 
0.30 
0.40 
0.50 
0.75 
1 .oo 
1.25 
1.50 
1.75 
2.00 
2.25 
2.27 
2.50 
2.75 
3.00 
3.25 

0.00 
14.97 
31.51 
54.37 
76.86 
106.30 
181.67 
21 1.21 
256.97 
288.99 
293.89 
297.83 
301 -12 
301.07 
276.72 
241.59 
225.50 
177.10 

400.00 

300.00 

.- 
v) a 

$ 200.00 
pc 
I- 
v) 

100.00 

0.00 

Client Sample No. 

IT Lab Specimen No. 

Specimen Height, in. 
Specimen Diameter, in. 
Specimen Weight, g. 
Moisture Content, % 
Wet Unit Weight, pcf. 
Dry Unit Weight, pcf. 
Rate of Strain, in./min. 

1 1 74-046-0 1 

ETDC-7683 

4.0793 
1.9982 
347.62 

37.6 
103.5 
75.2 

0.0240 

0.0 5.0 10.0 15.0 

STRAIN, O h  0 0 0 2 45 
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IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE,TN 
(423) 482-6497 

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 
7-DAY CURE 

Project Name Proof O f  Principle 
Project No. 775743 

Specimen Mold Date 1011 4/98 
Specimen Test Date 1012 1 198 

STRESS AT FAILURE, psi 10.4 
STRAIN AT FAILURE, % 1.75 

AXIAL DEVIATOR 

STRAIN, % STRESS, psi 
0.00 0.00 
0.10 - 2.56 

3.52 
4.15 

0.20 
0.30 
0.40 
0.50 
0.75 
1 .oo 
1.25 
1.50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 

4.79 
5.10 
6.68 
8.25 
9.49 
9.79 
10.39 
10.36 
9.40 
8.75 
6.55 
5.28 
4.65 
4.64 

15.00 

10.00 

.- 
v) n 
ui 
2 
E + 
v) 

5.00 

0.00 

Client Sample No. 

IT Lab Specimen No. 

Specimen Height, in. 
Specimen Diameter, in. 
Specimen Weight, g. 

Moisture Content, % 
Wet Unit Weight, pcf. 
Dry Unit Weight, pcf. 
Rate of Strain, in./min. 

1 174-047-01 

ETDC-7684 

4.0067 
1.9932 
309.15 

68.8 
94.2 
55.8 

0.0240 

0.0 5.0 10.0 15.0 

STRAIN, O h  

000246 



Page 16 of 28 
Paul Lear 
IT Corporation 

IT Project ID: 
IT Project No.: 775743 

October 26 1998 
Proof of Principle 

2293 
IT GEOTECHNICAL 

LABORATORY 
OAK RIDGE, TN 

(423) 482-6497 

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 
'/-DAY CURE 

Project Name Proof O f  Principle 
Project No. 775743 

Specimen Mold Date 1011 4/98 
Specimen Test Date 1012 1 198 

STRESS AT FAILURE, psi 18.3 
STRAIN AT FAILURE, % 2.91 

AXIAL 

STRAIN, % 
0.00 
0.10 
0.20 
0.30 
0.40 
0.50 
0.75 
1 .oo 
1.25 
1.50 
1.75 
2.00 
2.25 
2.50 
2.75 
2.91 
3 .OO 
3.25 
3.50 
3.75 
4.00 
4.25 

DEVIATOR 

STRESS, psi 
0.00 
0.42 
0.68 
1.00 
1.39 
1.87 
3.38 
5.49 

. 7.90 
6.64 
9.81 
12.58 
14.95 
16.87 
18.00 
18.28 
18.20 
16.81 
9.07 
6.92 
6.22 
5.40 

20.00 

15.00 

.- 
v) a 

8 10.00 
a 
I- 
v) 

5.00 

0.00 

Client Sample No. 1 174-048-01 

IT Lab Specimen No. ETDC-7685 

Specimen Height, in. 3.991 8 
Specimen Diameter, in. 1.9822 
Specimen Weight, g. 322.48 
Moisture Content, % 62.5 
Wet Unit Weight, pcf. 99.7 
Dry Unit Weight, pcf. 61.4 
Rate of Strain, in./min. 0.0240 

0.0 5.0 10.0 15.0 

STRAIN, Yo 
Q00247 
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Proof of Principle 

IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423) 482-6497 

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166 
7-DAY CURE 

Project Name Proof O f  Principle 

, 

Project No. 

Specimen Mold Date 
Specimen Test Date 

STRESS AT FAILURE 
STRAIN AT FAILURE, 

775743 

psi 
% 

AXIAL DEVIATOR 

STRAIN, '36 STRESS, psi 

Sample fractured into three 
sections prior to loading. 

Density info assumes sample 
length = 4-inches. 

Client Sample No. 1 174-049-01 

IT Lab Specimen No. ETDC-7686 

Specimen Height, in. 4.0000 
Specimen Diameter, in. 1.9960 

326.00 Specimen Weight, g. 
Moisture Content, % 56.2 
Wet Unit Weight, pcf. 99.2 
Dry Unit Weight, pcf. 63.5 
Rate of Strain, in./min. 

20.00 

15.00 

10.00 

5.00 

0.00 
0.0 5.0 10.0 15.0 

STRAIN, % 
OBC248  
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LABORATORY 
OAK RIDGE, TN 

(423) 482-6497 

IT Corporation 

IT Project ID: 
October 26 1998 

Proof of Principle 
IT Project NO.: 775743 

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 
7-DAY CURE 

Project Name Proof O f  Principle Client Sample No. 1 174-050-01 

Project NO. 775743 

Specimen Mold Date 1011 4/98 
Specimen Test Date 1 012 1 198 

STRESS AT FAILURE, psi 29.4 
STRAIN AT FAILURE, % 2.50 

AXIAL DEVIATOR 

STRAIN, % STRESS, psi 
0.00 0.00 

0.30 
0.40 
0.50 
0.75 
1 .oo 
1.25 
1.50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 

3.27 
4.83 
5.97 
5.74 
5.29 
8.36 
13.74 
18.04 
21.81 
25.22 
27.48 
28.94 
29.40 
28.76 
23.19 
19.41 
17.35 
12.71 

40.00 

30.00 

.- 
v) n 

f 20.00 
a 
I- cn 

10.00 

0.00 

IT Lab Specimen No. ETDC-768 7 

Specimen Height, in. 4.0035 
Specimen Diameter, in. 1.9934 
Specimen Weight, g. 339.88 
Moisture Content, % 56.8 
Wet Unit Weight, pcf. 103.6 
Dry Unit Weight, pcf. 66.1 
Rate of Strain, in./min. 0.0240 

0.0 5.0 10.0 15.0 

STRAIN, % 

0 8 c2 b Z 3  
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Proof of Principle 
IT Project NO.: 775743 

IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423) 482-6497 

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 21 66 
7-DAY CURE 

Project Name Proof of Principle 
Project No. 775743 

Specimen Mold Date 
Specimen Test Date 

STRESS AT FAILURE, Psi 
STRAIN AT FAILURE, % 

AXIAL DEVIATOR 

STRAIN, % STRESS, psi 
0.00 0.00 
0.10 
0.20 
0.30 
0.40 
0.50 
0.75 
1 .oo 
1.25 
1.50 
1.75 
2.00 
2.25 
2.50 
2.75 

5.74 
7.01 
6.05 
11.76 
19.69 
51.63 

1 1  1.22 
181.22 
250.56 
31 5.46 
365.95 
402.14 
404.85 
142.46 

1011 4/98 
1 012 1 I98 

404.9 
2.50 

1 174-051 -01 

ETDC-7 6 8 8 

Client Sample No. 

IT Lab Specimen No. 

500.00 

400.00 

300.00 

200.00 

100.00 

0.00 
0.0 5.0 10.0 15.0 
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LABORATORY 

October 26 1998 OAK RIDGE, TN 
IT Project ID: Proof of Principle (423) 482-6497 
IT Project No.: 775743 

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166 f 7-DAY CURE 

Project Name Proof Of Principle 
Project No. 775743 

Specimen Mold Date 
Specimen Test Date 

STRESS AT FAILURE, Psi 
STRAIN AT FAILURE, % 

AXIAL 

STRAIN, % 
0.00 
0.10 
0.20 
0.30 
0.40 
0.50 
0.75 
1 .oo 
1.25 
1.50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 

DEVIATOR 

STRESS, psi 
0.00 
1.36 
2.81 
4.61 
5.65 
6.30 
5.97 
12.04 
20.48 
30.72 
39.42 
45.81 
50.83 
53.82 
46.56 
41.87 
34.47 
30.59 
27.43 
23.89 

60.00 

50.00 

40.00 

$ 30.00 
a 
I- cn 

20.00 

10.00 

53.8 
2.50 

0.00 

Client Sample No. 1 174-052-01 

IT Lab Specimen No. ETDC-7689 

Specimen Height, in. 
Specimen Diameter, in. 
Specimen Weight, g. 
Moisture Content, % 
Wet Unit Weight, pcf. 
Dry Unit Weight, pcf. 
Rate of Strain, in./min. 

4.0365 
2.0052 
367.59 

42.4 
109.9 
77.2 

0.0240 

0.0 5.0 10.0 15.0 
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NONCONFORMANCENARIANCE REPORT 

. . . . . . . - - - Report NO. 
(circle one) 775343  m-DC-Ob 5- $%A/ 

-. . Nonconf orrnance/Variance Description (include requirement violated 

ccmpleted by -z 
taken t o  preclude recurrence 

Expected Completion Date 1 s  :':T.~* ,'$'g 

& O * r C .  7UlS /W7/Lc/+-cW7 WAS /EJ c & u A 5 ? 7 , o r .  

To be .performed by 
Client notif ied 

Expected Completion Date 
(include client name, how notified, and response) 

p ce).h z y - 7 - o c  ( O / t 6 / 4 S  U I A  e--/& 
I 

Corrective action completed by /- Date ~O/&/FE 
Corrective action approved by 

/ 
' -boratory Supervisor Date /b /7; I ' j=.- 

(((7AO Approval fl- /I./.yyR-;. Date / B 4 z b q 2 ?  
Use back of page for additional space. Attach add~tional pages i f  necessary. 



NONCONFORMANCE/VARIANCE REPORT 2 2 9 3  

Corrective action completed by /I&!.@+ Q C 
Corrective action approved by 

I,. / - ,  /n n Page f of J 

To be performed by  
Client notif ied 

Expected Completion Date Cc3 /Z% /9% 
(include client name, how notified, and response) 

Notif ied by Date 

QAO Approval Date /@- -5g 
Use back of page for additional space. Attach additional pages if necessary. 

L 
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P.0.P. UCS nonconfomances e 10/26/98 10:27:29 AM EST 
From: ITGEOLAB 
To: plear@itcrp.com 

I am putting the UCS report together for P.o.P. and need to notify you of two conditions encountered during testing the 
samples. While testing the first sample (ETDG7674, 117443741), the strain readings on the LDT display did not appear to 
match the strain rate set on the load frame. This would affect only the strain measurements and not the reported loads. I 
remowd the LDT and used an electronic dial gauge on the remainder of the samples. 
ne second condition was encountered during de-molding of Sample number'ETDG7686 (1 174-04901). The specimen was 
not coming free of the mold using the standard procedures, s o  I tapped the sample on the concrete floor to try to pop it loose. 
Once removed from the mold, the sample fell into three sections separated horizontally. I may have fractured the sample 
while trying to remove it from the mold, or it may have already contained cracks, but I feel that I should haw used more 
caution in trying to free the sample from the mold. A UCS test could not be performed. Density information is amilable 
assuming a sample length of 4.00 inches. 
Both of these conditions are documented in nonconformance reports that will be contained in the report. 

- 
Monday, O a o k r  28. looB lhrrlu Onllna: ITGEOIAB Paga: 1 



NONCONFORMANCENARIANCE REPORT 
2 2 9 3  

Corrective action (include expected completion date): 

To be performed by: Anticipated Completion Date: 

4ction taken to preclude recurrence: 

P O P G .  
To be performed by: Anticipated Completion Date: 

Zlient notified (include client name, how notified, and response): 

0.~- J I ~  e-wttL to/zG(<s : p a  I L ~ P O N S E  

Jotified by: Date: 

:onecWe action completed by: d Date: 

0082.58 Date: 

rrective action approved P .aboratory Supervisor: 

'reject Manager: Date: 

Date: /I- ?-y Y 
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P.o.P. UCS nonconfrmance 
10/26/98 1 1  : 18:28 AM EST 

From: ITGEOLAB 
To: plear@itcrp. corn 

A third condition needs noting: SmIple number ETDC7676 (1174-039-01) did not fail within the load limits of the 500-lb. load 
cell. m e  sample was retested using a 2000-lb. load cell. The two series of load readings are comparable, indicating that 
there is was no damage to the sample's ultimate strength. 
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Unconfined Compressive Strength 
ASTM D2 166-85 

Project: - Fernald POP 

Sample Description: 1 174-86-01 

Analyst: RGB Date: 12/23/98 

Sample Weight (g): 341.78 Sample Height (cm): 
Sample Diameter (cm): 5.0 

10.2 

Sample Volume (cm”3): 200.28 Bulk Density (glcm”3): 1.71 

.......................... ----------------- ------------------ ----------------- .................... --------------_--- 
Load Strain Total Unit Corrected Stress 

Strain Strain Area 
(W (0.001 in) (in) (in”2) @si) .......................... ----------------- ------------------ ----------------- .................... --_________--_____ 
0 0 0.000 0.000 3.043 0.00 
10 3 0.003 0.000 3.044 3.28 
20 5 0.005 0.000 3.045 6.57 
40 8 0.008 0.001 3.046 13.13 
60 9 0.009 0.001 3.046 19.70 
110 10 0.010 0.001 3.046 36.1 1 
150 11 0.01 1 0.001 3.047 49.23 
180 11 0.01 1 0.001 3.047 59.08 
240 12 0.0 12 0.001 3.047 78.77 
300 13 0.0 13 0.001 3.047 98.45 
350 14 0.014 0.001 3.048 114.84 
3 80 15 0.01 5 0.001 3.048 124.68 
450 16 0.0 16 0.002 3.048 147.63 
500 17 0.0 17 0.002 3.049 164.0 1 
590 18 0.018 0.002 3.049 193.52 
670 19 0.0 19 0.002 3.049 219.74 
720 19 0.019 0.002 3.049 236.13 
800 20 0.020 0.002 3.049 262.35 
900 20 0.020 0.002 3.049 295.14 
1000 22 0.022 0.002 3.050 327.87 



Unconfined Compressive Strength 
ASTM D2 166-85 

Project: Fernald POP 

Sample Description: 1 174-87-01 

Analyst: RGB Date: 12/23/98 

Sample Weight (g): 
Sample Diameter (cm): 

33 1.65 Sample Height (cm): 10.2 
5.0 

Sample Volume (cm"3): 200.28 Bulk Density (gfcm"3): 1.66 

__________---------------- ----------------- ------------------ ----------------- .................... -_________________ 
Load Strain Total Unit Corrected Stress 

(Ib) (0.001 in) (in) (in"2) . (psi) 

0 0 0.000 0.000 3.043 0.00 
10 1 0.001 0.000 3.044 3.29 
30 2 0.002 0.000 3.044 9.86 
60 4 0.004 0.000 3.045 19.71 
90 6 0.006 0.001 3.045 29.55 
120 8 0.008 0.001 3.046 39.40 
150 9 0.009 0.001 3.046 49.24 
180 11 0.01 1 0.001 3.047 59.08 
210 12 0.012 0.001 3.047 68.92 
240 13 0.0 13 0.001 3.047 78.76 
270 15 0.015 0.001 3.048 88.59 
300 15 0.0 15 0.001 3.048 98.43 
330 17 0.0 1'7 0.002 3.049 108.25 
360 19 0.0 19 0.002 3.049 1 18.07 
390 21 0.02 1 0.002 3.050 127.88 
420 22 0.022 0.002 3.050 137.70 
450 24 0.024 0.002 3.051 147.51 
480 26 0.026 0.003 3.051 157.3 1 
510 28 . . 0.028 0.003 3.052 1.67.1 1 
540 32 0.032 0.003 3.053 176.87 

34 0.034 0.003 3.054 186.66 
44 0.044 0.004 3.057 195.97 

570 
599 

Strain Strain Area 

.......................... ----------------- ------------------ ----------------- .................... -----------_------ 



2293 

Unconfined Compressive Strength 
ASTM D2 166-85 

Project : Fernald POP 

Sample Description: 1 174-88-01 

Analyst: RGB Date: 12/23/98 

Sample Weight (g): 
Sample Diameter (cm): 

332.28 Sample Height (cm): 
5.0 

10.2 

Sample Volume (cm"3): 200.28 Bulk Density (glcm"3): 1.66 

400 8 0.008 0.00 
450 8 0.008 0.00 
500 9 0.009 0.00 
550 10 0.0 10 0.00 
600 11 0.01 1 0.00 
650 12 . 0.012 0.00 

3.046 131.33 
3.046 147.74 
3.046 164.14 
3.046 180.54 
3.047 196.93 
3.047 213.32 

700 14 0.014 0.001 3.048 229.69 
750 15 0.01 5 0.00 1 3.048 246.07 
800 16 0.016 0.002 3.048 262.45 
850 17 0.01 7 0.002 3.049 278.82 

3.049 295.20 
20 0.02 0.002 3.049 327.93 

900 
1000 

18 0.018 0.002 
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Unconfined Compressive Strength 
ASTM D2 166-85 

Project: Fernald POP 

Sample Description: 1 174-89-01 

Analyst: RGB Date: 12/23/98 

Sample Weight (g): 
Sample Diameter (cm): 

336.01 Sample Height (cm): 
5 .O 

10.2 

Sample Volume (cm"3): 200.28 Bulk Density (glcm"3): 1.68 

Load Strain Total Unit Corrected Stress 
Strain Strain Area 

(W (0.001 in) (in) (in"2) @si) .......................... ----------------- ------------------ ----------------- .................... ------------------ 
0 0 0.000 0.000 3.043 0.00 
10 1 0.00 1 0.000 3.044 3.29 
30 4 0.004 0.000 3.045 9.85 
50 6 0.006 0.001 3.045 16.42 
70 8 0.008 0.001 3.046 22.98 
100 11 0.01 1 0.001 3.047 32.82 
120 12 0.0 12 0.001 3.047 39.38 
150 15 0.015 0.001 3.048 49.2 1 
200 18 0.018 0.002 3.049 65.60 
220 20 0.020 0.002 3.049 72.15 
250 23 0.023 0.002 3.050 8 1.96 
270 25 0.025 0.002 3.05 1 88.50 
300 29 0.029 0.003 3.052 98.29 
31 1 32 0.032 0.003 3.053 101.87 



229 3 

Unconfined Compressive Strength 
ASTM D2 166-85 

Project: Fernald POP 

Sample Description: 1 174-90-0 1 

Analyst: RGB . Date: 12/23/98 

Sample Weight (g): 
Sample Diameter (cm): 

327.76 Sample Height (cm): 10.2 
5 .O 

Sample Volume (cm"3): 200.28 Bulk Density (glcm"3): 1.64 

Load Strain Total Unit Corrected Stress 
Strain Strain Area 

(W (0.001 in) (in) (in"2) @si 1 

0 0 0.000 0.000 3.043 0.00 
20 1 0.001 0.000 3.044 6.57 
30 3 0.003 0.000 3.044 9.85 
50 5 ' 0.005 0.000 3.045 16.42 
80 8 0.008 0.001 3.046 26.27 
1 00 10 0.0 10 0.001 3.046 32.83 
120 12 0.012 0.001 3.047 39.38 
140 14 0.014 0.001 3.048 45.94 
160 16 0.01 6 0.002 3.048 52.49 
180 17 0.017 0.002 3.049 59.05 
200 19 0.019 0.002 3.049 65.59 
220 20 0.020 0.002 3.049 72.15 
240 22 0.022 0.002 3.050 78.69 
260 23 0.023 0.002 * 3.050 85.24 
280 25 0.025 0.002 3.05 1 91.78 
300 26 0.026 0.003 3.05 1 98.32 
320 28 0.028 0.003 3.052 104.86 
350 33 0.033 0.003 3.053 114.63 
370 36 0.036 0.004 3.054 121.14 
380 39 0.039 0.004 . 3.055 124.38 

43 0.043 0.004 3.056 130.88 
a 54 0.054 0.005 3.060 139.23 

400 
426 

________________---------- ----------------- ------------------ ----------------- .................... ------------_----- 



Unconfined Compressive Strength 
ASTM D2 166-85 

Project : Fernald POP 

Sample Description: 1174-91-01 

Analyst: RGB Date: 12/23/98 

Sample Weight (g): 324.49 Sample Height (cm): 
Sample Diameter (cm): 5.0 

10.2 

Sample Volume (cm"3): 200.28 Bulk Density (g/cmA3): 1.62 
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Unconfined Compressive Strength 
ASTM D2 166-85 

Project : Fernald OU4 Silo 1 & 2 POP 

Sample Description: 1 1 74-9 1-02 

Analyst: PFU Date: 12/30/98 

Sample Weight (g): 
Sample Diameter (cm): 

32 1.42 Sample Height (cm): 10.0 
5.0 

Sample Volume (cm"3): 196.35 Bulk Density (gIcm"3): I .64 

40 
60 
80 
100 
120 
140 
150 
160 
170 
175 

175.4 
174 

6 0.006 0.001 3.045 . 13.14 
9 0.009 0.001 3.046 19.70 
13 0.013 0.001 3.047 26.25 
16 
19 
24 
27 
32 
36 
41 
43 
46 

0.016 
0.019 
0.024 
0.027 
0.032 
0.036 
0.041 
0.043 
0.046 

0.002 
0.002 
0.002 
0.003 
0.003 
0.004 
0.004 
0.004 
0.005 

3.048 
3.049 
3.051 
3.052 
3.053 
3.054 
3.056 
3.057 
3.057 

32.81 
39.35 
45.89 
49.15 
52.40 
55.66 
57.27 
57.38 
56.91 
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Unconfined Compressive Strength 
ASTM D2 166-85 

Project: Femald Silos 1 and 2 POP 

S amp1 e Description: 11749103 

Analyst: RGB Date: 1/5/99 

Sample Weight (g): 
Sample Diameter (cm): 

3 19.35 Sample Height (cm): 
5.0 

10.2 

Sample Volume (cm"3): 200.28 Bulk Density (gIcm"3): 1.59 

20 
60 
100 

0 0.000 0.000 3.043 6.57 
1 0.001 0.000 3.044 19.71 
6 0.006 0.001 3.045 32.84 

120 9 0.009 0.001 3.046 39.39 
140 13 0.013 0.001 3.047 45.94 
160 17 0.017 0.002 3.049 52.48 
180 23 0.023 0.002 3.050 59.01 
195 32 0.032 0.003 3.053 63.87 
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Unconfined Compressive Strength 

ASTM D2 166-85 

Project : Fernald Silos 1&2 POP 

Sample Description: 1179017-01 14 Days 

Analyst: RGB Date: 1 I2 7/99 

Sample Weight (g): 3 10.49 Sample Height (cm): 
Sample Diameter (cm): 5 .O 

10.2 

Sample Volume (cm"3): 200.28 Bulk Density (glcm"3): 1.55 

Load Strain To tal unit Corrected Stress 
Strain Strain Area 

(Ib) (0.001 in) (in) (in"2) (psi) .......................... -------------- ------- --------------- ----_-___- 
0 0 O.OO0 O.OO0 3.043 0.00 
10 1 0.00 1 O.OO0 3.044 3.29 
30 4 0.004 O.OO0 3.045 9.85 
50 a 0.008 0.00 1 3.046 16.42 
70 12 0.012 0.001 3.047 22.97 
90 16 0.0 16 0.002 3.048 29.53 

130 23 0.023 0.002 3.050 42.62 
150 27 0.027 0.003 3.052 49.16 

177 42 0.042 0.004 3.056 57.92 

110 19 0.019 0.002 3.049 36.08 

170 32 0.032 0.003 3.053 55.68 
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Unconfined Compressive Strength 
ASTM D2 166-85 

Project : Fernald Silos 1&2 POP 

Sample Description: 1 1 7901 8-02 14 Days 

Analyst: RGB Date: 1/27/99 

Sample Weight (g): 306.39 Sample Height (cm): 
Sample Diameter (cm): 5.0 

10.1 

Sample Volume (cm”3): 198.3 1 Bulk Density (g/cm”3): 1.54 

50 
70 
90 

11 0.01 1 0.00 1 3.047 
14 0.0 14 0.00 1 3.048 
17 0.01 7 0.002 3.049 

16.41 
22.97 
29.52 

110 20 0.020 0.002 3.049 36.07 
130 23 0.023 0.002 3.050 42.62 
150 26 0.026 0.003 3.051 49.16 
170 31 0.03 1 0.003 3.053 55.69 
190 35 0.035 0.003 3.054 62.2 1 

68.72 210 41 0.04 1 0.004 3.056 
21 1 43 0.043 0.004 3.056 69.03 
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Unconfined Compressive Strength 
.4STM D2 166-85 

Project : Femald Silos 1&2 POP 

Sample Description: 1179019-03 14 Days 

Analyst : RGB Date: 1/27/99 

Sample Weight (g): 308.22 Sample Height (cm): 
Sample Diameter (cm): 5 .O 

10.1 

Sample Volume (cm"3): 198.3 1 Bulk Density (gkm"3): 1.55 

.......................... ---------------- --------- ------------- .................... -----____---______ 
Load Strain Total unit Corrected Stress 

Strain Strain Area 
(0.001 in) (in) (inA2) @si) 

0 0 O.OO0 O.OO0 3.043 0.00 
10 2 0.002 O.OO0 3 .OM 3.29 
30 7 0.007 0.001 3.046 9.85 
50 13 0.01 3 0.001 3.047 16.41 
70 18 0.01 8 0.002 3.049 22.96 
90 22 0.022 0.002 3.050 29.5 1 
110 26 0.026 0.003 3.05 1 36.05 
130 31 0.03 1 0.003 3 .OS3 42.58 
150 38 0.038 0.004 3.055 49.10 
170 44 0.044 0.004 3.057 55.'61 
190 52 0.052 0.005 3.059 62.1 1 
200 62 0.062 0.006 3.062 65.3 1 
20 1 66 0.066 0.007 3.063 65.61 

--- ------------------ --------------_ (W ________________---------- ---------------- -- 



U 
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Unconfined Compressive Strength 
ASTM D2 166-85 

Project: Femald Silos 1 &2 POP 

Sample Description: 1 179020-04 14 Days 

Analyst: RGB Date: 1 I2 7/99 

Sample Weight (g): 
Sample Diameter (cm): 

3 12.5 Sample Height (cm): 
5.0 

10.2 

Sample Volume (cm"3): 200.28 Bulk Density (g/cm^3): 1.56 



2293  

w Unconfined Compressive Strength 
. ASTM D2166-85 

Proj &t:- Fernald Silos 1&2 POP 

Sample Description: 1 17902 1-05 14 Days 

Analyst: RGB Date: 1/27/99 

Sample Weight (g): 
Sample Diameter (cm): 

308.82 Sample Height (cm): 
5 .o 

10.2 

Sample Volume (cm“3): 200.28 Bulk Density (glcm”3): 1.54 

0 
10 
20 
30 
40 
50 
80 
100 
120 
140 
150 
170 
195 
210 
220 
250 
270 
280 
300 
310 
320 
330 

0 
3 
5 
6 
7 
8 
9 
10 
11 
11 
12 
13 
14 
16 
18 
24 
26 
28 
32 
35 
38 
44 

0.0oO 
0.003 
0.005 
0.006 
0.007 
0.008 
0.009 
0.010 
0.011 ’ 

0.01 1 
0.012 
0.01 3 
0.014 
0.016 
0.018 
0.024 
0.026 
0.028 
0.032 
0.035 
0.038 
0.044 

0.0oO 
O.Oo0 
O.OO0 
0.001 
0.001 
0.001 
0.00 1 
0.00 1 
0.001 
0.001 
0.001 
0.00 1 
0.00 1 
0.002 
0.002 
0.002 
0.003 
0.003 
0.003 
0.003 
0.004 
0.004 

3.043 
3.044 
3.045 
3.045 
3.046 
3.046 
3.046 
3.046 
3.047 
3.047 
3.047 
3.047 
3.048 
3.048 
3.049 
3.05 1 
3.051 
3.052 
3.053 
3 .OS4 
3.055 
3.057 

0.00 
3.28 
6.57 
9.85 
13.13 
16.42 
26.26 
32.83 
39.39 
45.95 
49.23 
55.79 
63.98 
68.89 
72.16 
8 1.95 
88.49 
91.75 
98.26 
101.51 
104.75 
107.96 



2293 

Unconfined Compressive Strength 
ASTM D2 166-85 

Project: Fernald Silos 1&2 POP 

Sample Description: 

Analyst: RGB Date: 1 I2 8/99 

1 179022-06 14 Days 

Sample Weight (g):  
Sample Diameter (cm): 

305.65 Sample Height (cm): 
5 .O 

10.1 

Sample Volume (cm"3): 198.3 1 Bulk Density (g/cmA3): 1.54 
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Unconfined Compressive Strength 
ASTM D2 166-85 

Project: Fernald Silos 1&2 POP 

Sample Description: 1 179023-07 14 Days 

Analyst: RGB Date: 1 I2 8/99 

Sample Weight (g): 
Sample Diameter (cm): 

301.77 Sample Height (cm): 
5 .O 

Sample Volume (cm"3): 198.3 1 Bulk Density (g/cm^3): 

----------- ------------------- 
Unit Corrected 

Strain Area 
(in"2) 

O.OO0 3.043 
0.001 3.045 
0.003 3.054 

------- 

10.1 

1.52 
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Unconfined Compressive Strength 
ASTM D2 166-85 

Project : Femald Silos 1&2 POP 

Sample Description: I 1 79024-08 14 Days 

Analyst: RGB Date: 1/28/99 

Sample Weight (g): 3 12.95 Sample Height (cm): 
Sample Diameter (cm): 5.0 

10.1 

Sample Volume (cm”3): 198.3 1 Bulk Density (glcm”3): 1.58 

30 
50 
70 

7 0.007 0.001 3.046 9.85 
9 0.009 0.001 3.046 16.4 1 
1 1  0.01 I 0.001 3.047 22.98 

90 14 0.014 0.001 3.048 29.53 
110 16 0.016 0.002 3.048 36.09 
130 18 . 0.0 18 0.002 3.049 42.64 
150 21 0.02 1 0.002 3.050 49.18 
170 24 0.024 0.002 3.051 55.73 
190 28 0.028 0.003 3.052 62.26 
195 33 0.033 0.003 3.053 63.86 



2293 

Unconfined Compressive Strength 
ASTM D2 166-85 

Project : Fernald Silos 1&2 POP 

Sample Description: 1179025-09 14 Days 

Analyst: RGB Date: 1 I2 8/99 

Sample Weight (g): 
Sample Diameter (cm): 

322.04 Sample Height (cm): 
5 .O 

10.1 

Sample Volume (cm”3): 198.3 1 Bulk Density (glcm”3): 1.62 



2298 

Unconfined Compressive Strength 
ASTM D2 166-85 

Project: Fernald Silos 1&2 POP 

Sample Description: 

Analyst: RGB 

1 1 79026- IO 14 Days 

Sample Weight (g): 
Sample Diameter (cm): 

320.84 Samp..: 
5.0 

Date: 1 /28/99 

fight (cm): 10. 

Sample Volume (cm”3): 200.28 Bulk Density (g/cmA3): 1.60 

. 



2293 

Unconfined Compressive Strength 
ASTM D2 166-85 

Project: Fernald Silos 1&2 POP 

Sample Description: 1 179028-09 (1  1 ) 14 Days 

Analyst: RGB Date: 1 I28199 

Sample Weight (g): 
Sample Diameter (cm): 

Sample Volume (cm”3): 

308.85 Sample Height (cm): 
5 .O 

10.1 

198.3 1 Bulk Density (glcm”3): 1.56 

O.OO0 
0.005 
0.0 1 s 
0.026 
0.034 

0.000 3.043 
O.OO0 3.045 
0.00 1 3.048 
0.003 3.05 1 
0.003 3.054 



2293 

Unconfined Compressive Strength 
ASTM D2 166-85 

Project: Fernald Silos 1&2 POP 

S amp1 e Descnpt i on : 1 17901 7-01 28 Days 

Analyst: RGB Date: 211 0199 

Sample Weight (g): 
Sample Diameter (cm): 

291 -89 Sample Height (cm): 
5.0 

10.1 

Sample Vohme (cm"3): 198.3 1 Bulk Density (gIcm"3): 1.47 

.......................... ----------------- ------------------ ----------------- .................... __________________  
Load Strain Total Unit Corrected Stress 

Strain Strain Area 
(Ib) (0.001 in) (in) (in"2) @si) 

0 0 0.000 0.000 3.043 0.00 
80 2 0.002 0.000 3.044 26.28 
120 3 0.003 0.000 3.044 39.42 
150 4 0.004 0.000 3.045 49.27 
180 4 0.004 0.000 3.045 59.12 
220 5 0.005 0.000 3.045 72.25 
250 5 0.005 0.000 3.045 82.10 
280 6 0.006 0.001 . 3.045 91.95 
310 6 0.006 0.001 3.045 101.80 
360 7 0.007 0.00 1 3.046 118.21 
400 7 0.007 0.001 3.046 131.34 
500 8 0.008 0.001 3.046 164.16 

3.046 206.80 630 10 0.010 0.001 
720 11 0.01 1 0.001 3.047 236.32 
780 12 0.0 12 0.001 3.047 255.99 
830 13 0.01 3 0.001 3.047 272.37 
860 14 0.014 0.001 3.048 282.18 
900 15 0.015 0.001 3.048 295.28 
950 16 0.016 0.002 3.048 311.65 
1000 17 0.01 7 0.002 3.049 328.02 

.......................... ----------------- ------------------ ----------------- .................... --------__________ 

0802'79 
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Unconfined Compressive Strength 
ASTM D2 166-85 

Project: Fernald Silos 1&2 POP 

S amp1 e D escnpti on: 1 17901 8-02 28 Days 

Analyst: RGB Date: 211 0199 

Sample Weight (g): 306.75 Sample Height (cm): 10.1 
Sample Diameter (cm): 5.0 

Sample Volume (cm”3): 198.3 1 Bulk Density (gkm”3): 1.55 

280 
340 
400 
460 
520 
570 
630 
700 
780 
850 
900 
1000 

42 
46 
51 
55 
58 
60 
63 
66 
70 
73 
76 
83 

0.042 
0.046 
0.05 1 
0.055 
0.058 
0.060 
0.063 
0.066 
0.070 
0.073 
0.076 
0.083 

0.004 
0.005 
0.005 
0.005 
0.006 
0.006 
0.006 
0.007 
0.007 
0.007 
0.008 
0.008 

3.056 
3.057 
3.059 
3.060 
3.06 1 
3.062 
3.063 
3.063 
3.065 
3.066 
3.067 
3.069 

91.62 
11 1.21 
130.77 
150.32 
169.88 
186.18 
205.7 1 
228.50 
254.5 1 
277.27 
293.49 
325.88 



Unconfined Compressive Strength 
ASTM D2 166-85 

Project : Fernald Silos 1 &2 POP 

Sample Description: 1 17901 9-03 28 Days 

Analyst: RGB Date: 211 0199 

Sample Weight (g):  
Sample Di meter (cm) : 

312.37 Sample Height (cm): 
5 .O 

10.1 

Sample Volume (cmA3): 198.31 Bulk Density (g/cmA3): 1.58 

_____________------------- ----------------- ------------------ ----------------- .................... --________________ 
Load Strain Total Unit Corrected Stress 

Strain Strain Area 
(W (0.001 in) ( 4  (in"2) (Psi) .......................... ----------------- ------------------ ----------------- .................... --________________ 
0 0 0.000 0.000 3.043 0.00 
10 1 0.001 0.000 3.044 3.29 
30 . 4 0.004 0.000 3.045 9.85 
70 6 0.006 0.00 1 3.045 22.99 
100 8 0.008 0.001 3.046 32.83 
130 9 0.009 0.001 3.046 42.68 
170 10 0.010 0.001 3.046 55.80 
200 11 0.01 1 0.001 3.047 65.64 
230 11 0.01 1 0.001 3.047 75.49 
270 12 0.012 0.001 3.047 88.61 
300 12 0.012 0.001 3.047 98.46 

0.013 0.00 1 3.047 114.85 350 13 
400 14 0.014 0.001 3.048 131.25 
450 14 0.014 0.001 3.048 147.65 
500 15 0.01 5 0.001 3.048 164.04 
550 15 0.015 0.001 3.048 180.45 
600 16 0.016 0.002 3.048 196.83 
650 17 0.01 7 0.002 3.049 213.22 
700 17 . 0.017 0.002 3.049 229.62 
750 18 0.018 0.002 3.049 245.99 
800 18 0.01 8 0.002 3.049 262.39 
1000 21 0.021 0.002 3.050 327.89 

.......................... ---------------- ------------------ ----------------- .................... -----_-_-_-_____-- 
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Unconfined Compressive Strength 
ASTM D2 166-85 

Project : Femald Silos 1&2 POP 

Sample Description: 1179020-04 28 Days 

Analyst: RGB 

Sample Weight (g): 
Sample Diameter (cm): 

Date: 211 0/99 

3 10.00 Sample Height (cm): 
5.0 

10.1 

sample Volume (crn”3): 198.3 1 Bulk Density (g/cmA3): . 1.56 

30 
70 
100 

5 0.005 
11 0.01 I 
14 . 0.014 

130 17 0.017 
170 22 0.022 
200 26 0.026 
230 31 0.03 1 
238 35 0.035 

----------------- .................... ------_-___-______ 
Unit Corrected Stress 

Strain Area 
(in”2) (Psi) ----------------- .................... ---------__--_____ 

0.000 3.043 0.00 
0.000 3.044 3.29 
0.000 3.045 9.85 
0.00 1 3.047 22.98 
0.001 3.048 32.8 1 
0.002 3.049 42.64 
0.002 3.050 55.74 
0.003 3.051 65.55 
0.003 3.053 75.34 
0.003 3.054 77.93 
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Unconfined Compressive Strength 
ASTM D2 166-85 

Project: Femald Silos 1&2 POP 

Sample Description: 1 179021 -05 28 Days 

Analyst: RGB Date: 211 0199 

Sample Weight (g): 304.25 Sample Height (cm): 10.1 
Sample Diameter (cm): 5.0 

Sample Volume (cm"3): 198.3 1 Bulk Density (gIcm"3): 1.53 

0 
10 
40 
70 
100 
150 
180 
210 
260 
300 
350 
400 
450 
500 
550 
600 
650 
700 
750 
800 
900 
1000 

0 
2 
5 
7 
9 
11 
13 
14 
16 
18 
19 
21 . 
23 
24 
26 
28 
29 
30 
31 
32 
34 
38 

0.000 
0.002 
0.005 
0.007 
0.009 
0.01 1 
0.013 
0.014 
0.016 
0.01 8 
0.01 9 
0.021 
0.023 
0.024 
0.026 
0.028 
0.029 
0.030 
0.03 1 
0.032 
0.034 
0.038 

0.000 
0.000 
0.000 
0.001 
0.001 
0.001 
0.001 
0.001 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.004 

3.043 
3.044 
3.045 
3.046 
3.046 
3.047 
3.047 
3.048 
3.048 
3.049 
3.049 
3.050 
3.050 
3.05 1 
3.05 1 
3.052 
3.052 
3.052 
3.053 
3.053 
3.054 
3.05 5 

0.00 
3.29 
13.14 
22.98 
32.83 
49.23 
59.07 
68.9 1 
85.29 
98.40 
114.79 
131.16 
147.52 
163.90 
180.25 
196.60 
212.96 
229.32 
245.68 
262.03 
294.72 
327.34 



Project : 

Unconfined Compressive Strength 
ASTM D2 166-85 

Fernald Silos 1&2 POP 

Sample Descr,$tion: 1 179022-06 28 Days 

Analyst: RGB Date: 211 1/99 

Sample Weight (g): 289.42 Sample Height (cm): 
S amp1 e Di m e t  er (cm) : 5.0 

10.1 

Sample Volume (cm"3): 198.3 1 Bulk Density (gIcm"3): 1.46 



Unconfined Compressive Strength 
ASTM D2 166-85 

Project: Fernald Silos 1&2 POP 

Sample Description: 1 179023-07 28 Days 

Analyst: RGB Date: 2/11/99 

Sample Weight (g): 305.90 Sample Height (cm): 
Sample Diameter (cm): 5.0 

10.2 

Sample Volume (cm"3): 200.28 Bulk Density (glcm"3): 1.53 



Unconfined Compressive Strength 
ASTM D2166-85 

Project: Fernald Silos 1&2 POP 

Sample Description: 1 179024-08 28 Days 

Analyst: RGB Date: 211 1/99 

Sample Weight (g): 3 12.45 Sample Height (cm): 
Sample Diameter (cm): 5.0 

10.1 

Sample Volume (cm"3): 198.3 1 Bulk Density (glcm"3): 1.58 

.......................... ----------------- ------------------ ----------------- .................... -----------__-____ 
Strain Total Unit Corrected Stress Load 

Strain Strain Area 
(W (0.001 in) (in) (inA2) @si) .......................... ----------------- ------------------ ----------------- .................... --------------_--- 
0 0 0.000 0.000 3.043 0.00 

30 1 0.001 0.000 3.044 9.86 
60 2 0.002 0.000 3.044 19.71 
90 3 0.003 0.000 3.044 29.56 
120 4 0.004 0.000 3.045 39.41 
160 5 0.005 0.000 3.045 52.55 
190 6 0.006 0.001 3.045 62.39 
230 7 0.007 0.001 3.046 75.52 
280 8 0.008 0.001 3.046 91.93 
320 8 0.008 0.00 1 3.046 105.06 
360 9 0.009 0.001 3.046 118.18 
440 10 0.01 0 0.001 3.046 144.43 
480 14 0.014 0.001 3.048 157.50 
550 16 0.016 0.002 3.048 180.43 
600 18 0.018 * 0.002 3.049 196.79 
680 19 0.01 9 0.002 3.049 223.01 
770 20 0.020 0.002 3.049 252.50 
850 21 0.021 0.002 3.050 278.71 
1000 23 0.023 0.002 3.050 327.83 



Unconfined Compressive Strength 
ASTM D2 166-85 

Project: Fernald Silos 1&2 POP 

Sample Description: 1 179025-09 28 Days 

Analyst: RGB Date: 211 1/99 

Sample Weight (g): 322.97 Sample Height (cm): 10.1 
Sample Diameter (cm): 5 .O 

Sample Volume (cm"3): 198.3 1 Bulk Density (gIcm"3): 1.63 

.......................... ----------------- ------------------ ----------------- .................... -_________________ 
Load Strain Total Unit Corrected Stress 

Strain Strain Area 
(1b) (0.001 in) (in) (inA2) @si) .......................... ----------------- ------------------ ----------------- .................... -_________________ 
0 0 0.000 0.000 3.043 0.00 
10 1 0.001 0.000 3.044 3.29 
30 2 0.002 0.000 3.044 . 9.86 
60 3 0.003 0.000 3.044 19.71 
130 3 0.003 0.000 3.044 42.70 
210 4 0.004 0.000 3.045 68.97 

82.10 250 5 0.005 0.000 3.045 
290 6 0.006 0.001 3.045 95.23 
330 6 0.006 0.001 3.045 108.37 
370 7 0.007 0.001 3.046 121.49 
41 0 8 0.008 0.001 3.046 134.61 
460 9 0.009 0.001 3.046 151.01 
510 10 0.010 0.001 3.046 167.41 
570 11 0.01 1 0.001 3.047 187.08 

3.047 200.2 1 610 11 0.01 1 0.00 1 
3.047 219.88 670 12 0.012 0.001 

720 13 0.01 3 0.001 3.047 236.27 
780 14 0.014 0.001 3.048 255.93 
830 15 0.015 0.001 3.048 272.3 1 
890 16 0.01 6 0.002 3.048 291.97 
950 19 0.01 9 0.002 3.049 311.56 
1000 21 0.02 1 0.002 3.050 327.89 

............................................ ------------------ ----------------- .................... ---------------__- 



2 2 9 3  

Unconfined Compressive Strength 
ASTM D2 166-85 

Project: Fernald Silos 1&2 POP 

Sample Description: 1 179026-1 0 28 Days 

Analyst: RGB Date: 211 1/99 

Sample Weight (8): 
Sample Diameter (cm): 

322.40 Sample Height (cm): 
5.0 

10.1 

Sample Volume (cm"3): 198.3 I Bulk Density (g/cmA3): 1.63 

.......................... ----------------- ------------------ __--_------------ .................... ---_-__-__-_______ 
Load Strain Total Unit Corrected Stress 

Strain Strain Area 
(W (0.001 in) (in) (in"2) (Psi) 

0 0 0.000 0.000 3.043 0.00 
30 1 0.001 0.000 3.044 9.86 
70 1 0.001 0.000 3.044 23.00 
100 2 0.002 0.000 3.044 32.85 
130 3 0.003 0.000 3.044 42.70 
190 4 0.004 0.000 3.045 62.40 
260 5 0.005 0.000 3.045 85.39 
330 6 0.006 0.001 3.045 108.37 
390 7 0.007 0.001 3.046 128.06 
480 8 0.008 0.001 3.046 157.59 
530 9 0.009 0.001 3.046 173.99 
590 10 0.010 0.001 3.046 193.67 
640 11 0.01 1 0.001 3.047 210.06 
700 12 0.012 0.001 3.047 229.73 
740 14 0.014 0.001 3.048 242.81 
780 15 0.01 5 0.001 3.048 255.91 
830 16 0.01 6 0.002 3.048 272.29 
880 17 0.017 0.002 3.049 288.66 
930 18 0.01 8 0.002 3.049 305.03 
980 19 0.01 9 0.002 3.049 32 1.40 
1000 20 0.020 0.002 3.049 327.93 

_____________-___--------- ----------------- --_----_-----_--__ --_-_-__--_------ .................... __-_--____________ 



2 2 9 3  

Unconfined Compressive Strength 
ASTM D2 166-85 

Project: Fernald Silos 1 &2 POP 

Sample Description: 1 179028-09 (1 1) 28 Days 

Analyst: . RGB Date: 211 1/99 

Sample Weight (g): 
Sample Diameter (cm): 

Sample Volume (cm"3): 

3 13.94 Sample Height (cm): 
5.0 

10.1 

198.3 1 Bulk Density (gIcm"3): 1.58 



2 2 9 3  

Unconfined Compressive Strength 
ASTM D2 166-85 

Project : Femald Silos 1 &2 POP 

Sample Description: 1 17952-01 14 Days 

Analyst: RGB Date: 211 7/99 

Sample Weight (g): 
Sample Diameter (cm): 

320.63 Sample Height (cm): 
5 .O 

10.2 

Sample Volume (cm”3): 200.28 Bulk Density (gIcm”3): 1.60 

Load Strain Total Unit Corrected Stress 
Strain Strain Area 

(Ib) (0.001 in) (in) (in”2) (Psi) 

0 0 0.000 0.000 3.043 0.00 
10 1 0.001 0.000 3.044 3.29 
30 2 0.002 0.000 3.044 9.86 
60 4 0.004 0.000 3.045 19.71 
90 6 0.006 0.00 1 3.045 29.55 
110 7 0.007 0.001 3.046 36.12 
130 9 0.009 0.001 3.046 42.68 
160 11 0.01 1 0.001 3.047 52.52 
190 14 0.014 0.001 3.048 62.34 
210 16 0.016 0.002 3.048 68.89 
230 20 0.020 0.002 3.049 75.42 
250 26 0.026 0.003 3.051 81.93 
254 32 0.032 0.003 3.053 83.20 

.......................... ----------------- ------------------ ----------------- .................... -_________________ 



2 2 9 3  

Unconfined Compressive Strength 
ASTM D2166-85 

Project: Femald Silos 1&2 POP 

Sample Description: 1 17953-01 14 Days 

Analyst: RGB Date: 2/17/99 

Sample Weight (g): 3 14.58 Sample Height (cm): 
Sample Diameter (cm): 5.0 

10.2 

Sample Volume (cm”3): 200.28 Bulk Density (g/cmA3): 1.57 

20 
30 
40 

10 0.01 0 
16 0.01 6 
24 0.024 

49 40 0.040 



2293 

Unconfined Compressive Strength 
ASTM D2 166-85 

Project : Fernald Silos 1&2 POP 

Sample Description: 1 17954-01 14 Days 

Analyst: RGB Date: 211 7/99 

Sample Weight (g) :  
Sample Diameter (cm): 

Sample Volume (cm”3): 

3 18.60 Sample Height (cm): 10.2 
5 .O 

200.28 Bulk Density (glcm”3): 1.59 



2 2 9 3  

Unconfined Compressive Strength 
ASTM D2 166-85 

Project: Fernald Silos 1&2 POP 

Sample Description: 1 17955-01 14 Days 

Analyst : RGB Date: 211 7/99 

Sample Weight (g): 320.88 Sample Height (cm): 10.2 
Sample Diameter (cm): 5 .O 

Sample Volume (cm"3): 200.28 Bulk Density (glcm"3): 1.60 

__________________-------- ----------------- ----------------__ ___-__-___--_---- .................... _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Load Strain Total unit Corrected Stress 

Strain Strain Area 
(W (0.001 in) (in) (in"2) (Psi) 

0 0 0.000 0.000 3.043 0.00 
10 4 0.004 0.000 3.045 3.28 
20 8 0.008 0.001 3.046 6.57 
30 10 0.010 0.001 3.046 9.85 
40 13 . 0.013 0.001 3.047 13.13 
50 17 0.01 7 0.002 3.049 16.40 
60 21 0.02 1 0.002 3.050 19.67 
70 27 0.027 0.003 3.052 22.94 
80 36 0.036 0.004 3.054 26.19 
86 50 0.050 0.005 3.058 28.12 

________________---------- ----------------- ------------------ ------------_---- .................... -___----__________ 



2 2 9 3  

Unconfined Compressive Strength 
ASTM D2 166-85 

Project: Fernald Silos 1&2 POP 

Sample Description: 1 17956-01 14 Days 

Analyst: RGB Date: 21 1 7199 

Sample Weight (g) :  
Sample Diameter (cm): 

3 19.87 Sample Height (cm): 
5.0 

10.2 

Sample Volume (cm"3): 200.28 Bulk Density (glcm"3): 1.60 

0 0 c 2 



Unconfined Compressive Strength 
ASTM D2 166-85 

Project: Fernald Silos 1&2 POP 

Sample Description: 1 17957-01 14 Days 

Analyst: RGB Date: 2/ 17/99 

Sample Weight (8): 
Sample Diameter (cm): 

3 16.04 Sample Height (cm): 
5.0 

10.2 

Sample Volume (cm"3): 200.28 Bulk Density (gfcm"3): 1.58 

.......................... ----------------- ------------------ 
0 0 0.000 
10 5 0.005 
30 9 0.009 
50 9 0.009 
70 10 0.01 0 
100 1 1  0.01 1 
120 12 0.012 
140 13 0.013 
160 18 0.01 8 
167 24 0.024 

----------------- .................... - 
0.000 3.043 
0.000 3.045 
0.001 3.046 
0.001 3.046 
0.001 3.046 
0.001 3.047 
0.001 3.047 
0.001 3.047 
0.002 3.049 
0.002 3.05 1 

.----------------- 
0.00 
3.28 
9.85 
16.41 
22.98 
32.82 
39.38 
45.94 
52.48 
54.74 



2 2 9 3  
I 

Unconfined Compressive Strength 
ASTM D2 166-85 

Project : Fernald Silos 1&2 POP 

Sample Descnpt ion: 

Analyst: RGB 

1 17958-01 14 Days 

Date: 211 7/99 

Sample Weight (g): 
Sample Diameter (cm): 

320.69 Sample Height (cm): 
5 .O 

10.2 

Sample Volume (cm"3): 200.28 Bulk Density (glcm"3): 1.60 

_________--_-------------- ----------------- ------------------ ---------__------ .................... _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Load Strain Total Unit Corrected Stress 

(Ib) (0.001 in) (in) (in"2) . (psi) 

0 0 0.000 0.000 3.043 0.00 

Strain Strain Area 

.......................... ----------------- ------------------ ----------------- .................... __________________ 
10 2 0.002 0.000 3.044 3.29 
30 4 0.004 0.000 3.045 9.85 
60 6 0.006 0.001 3.045 19.70 
90 7 0.007 0.001 3.046 29.55 
110 9 0.009 0.001 3.046 36.1 1 
130 10 0.010 0.001 3.046 42.67 
150 11 0.01 I 0.001 3.047 49.23 

200 14 0.014 0.001 3.048 65 -63 
230 15 0.015 0.001 3.048 75.46 
260 17 0.01 7 0.002 3.049 85.29 
290 18 0.01 8 0.002 3.049 95.12 
320 20 0.020 0.002 3.049 104.94 
350 21 0.02 I 0.002 3.050 1 14.77 

0.024 0.002 3.05 1 127.84 390 24 
0.002 3.05 1 137.66 420 25 0.025 

450 27 0.027 0.003 3.052 147.47 
480 30 0.030 0.003 3.052 157.25 
520 35 0.035 0.003 3.054 170.27 

172.81 528 40 0.040 0.004 3.055 

170 12 0.012 0.00 1 3.047 55.79 



2 2 9 3  

Unconfined Compressive Strength 
ASTM D2166-85 

Project : Fernald Silos 1 &2-POP 

Sample Description: 1’17959-01 14 Days 

Analyst: RGB Date: 211 7/99 

Sample Weight (g): 
Sample Diameter (cm): 

3 18.28 Sample Height (cm): 10.1 
5.0 

Sample Volume (cmA3): 198.3 1 Bulk Density (g/cm^3): 1.60 

Load Strain Total Unit Corrected Stress 
Strain Strain Area 

(Ib) (0.001 in) (in) (in”2) (Psi) 

0 
10 
30 
70 
110 
150 
180 
230 
270 
310 
360 
410 
480 
540 
600 
700 
750 
800 
850 
900 
950 
1000 

0 
1 
2 
2 
3 
4 
4 
5 
6 
7 
8 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

0.000 
0.001 
0.002 
0.002 
0.003 
0.004 
0.004 
0.005 
0.006 
0.007 
0.008 
0.008 
0.009 
0.010 
0.01 1 
0.012 
0.013 
0.0 14 
0.01 5 
0.01 6 
0.01 7 
0.018 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0.00 1 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.00 1 
0.001 
0.001 
0.002 
0.002 
0.002 

3.043 
3.044 
3.044 
3 -044 
3.044 
3.045 
3.045 
3.045 
3.045 
3.046 
3.046 
3.046 
3.046 
3.046 
3.047 
3.047 
3.047 
3.048 
3.048 
3.048 
3.049 
3.049 

0.00 
3.29 
9.86 

23 .OO 
36.13 
49.27 
59.12 
75.54 
88.66 
101.79 
118.19 
134.61 
157.58 
177.26 
196.93 
229.73 
246.12 
262.50 
278.88 
295.25 
31 1.62 
327.99 



Unconfined Compressive Strength 
ASTM D2 166-85 

Project: Fernald Silos 1&2 POP 

Sample Description: 1 1 7960-0 3 14 Days 

Analyst: RGB Date: 211 7/99 

Sample Weight (g): 
Sample Diameter (cm): 

314.03 Sample Height (cm): 
5.0 

10.2 

Sample Volume (cm"3): 200.28 Bulk Density (glcrn"3): 1.57 

30 
60 
80 
100 
130 
160 
190 
220 
250 
270 
290 
310 
318 

7 0.007 0.001 3.046 9.85 
10 0.01 0 0.001 3.046 19.70 
12 0.01 2 0.001 3.047 26.26 
14 
16 
18 
21 
24 
27 
29 
32 
38 
45 

0.014 
0.016 
0.01 8 
0.02 1 
0.024 
0.027 
0.029 
0.032 
0.038 
0.045 

0.001 
0.002 
0.002 
0.002 
0.002 
0.003 
0.003 
0.003 
0.004 
0.004 

3.048 
3.048 
3.049 
3.050 
3.051 
3.052 
3.052 
3.053 
3.055 
3.057 

32.81 
42.65 
52.48 
62.30 
72.12 
8 1.93 
8 8.46 
94.99 
101.48 
104.03 



2293  

Unconfined Compressive Strength 
ASTM D2 166-85 

Project : Fernald Silos 1&2 POP 

Sample Description: 117961-01 14 Days 

Analyst: RGB Date: 211 7/99 

Sample Weight (g): 
Sample Diameter (cm): 

3 17.78 Sample Height (cm): 10.2 
5.0 

Sample Volume (cm”3): 200.28 Bulk Density (glcm”3): 1.59 

30 
60 
90 
120 
140 
170 
200 
230 
260 
290 
297 

6 0.006 0.001 3.045 9.85 
10 0.01 0 0.001 3.046 19.70 
14 0.014 0.001 3.048 29.53 
18 
20 
23 
25 
28 
33 
41 
49 

0.01 8 
0.020 
0.023 
0.025 
0.028 
0.033 
0.041 
0.049 

0.002 
0.002 
0.002 
0.002 
0.003 
0.003 
0.004 
0.005 

3.049 
3.049 
3.050 
3.051 
3.052 
3.053 
3.056 
3.05 8 

39.36 
45.91 
55.73 
65.55 
75.37 
85.15 
94.90 
97.12 



Unconfined Compressive Strength 
ASTM D2 166-85 

Project : Femald Silos 1&2 POP 

Sample Description: 1 17962-01 14 Days 

Analyst: RGB Date: 211 7/99 

Sample Weight (g): 
Sample Diameter (cm): 

3 17.79 Sample Height (cm): 10.2 
5.0 

Sample Volume (cm"3): 200.28 Bulk Density (g/cmA3): 1.59 

Load Strain Total unit Corrected Stress 
Strain Strain Area 

(W (0.001 in) (in) (in"2) (Psi) 

0 0 0.000 0.000 3.043 0.00 
10 1 0.001 0.000 3 -044 3.29 
30 2 0.002 0.000 3.044 9.86 
60 4 0.004 0.000 3.045 19.71 
90 5 0.005 0.000 3.045 29.56 
120 7 0.007 0.001 3.046 39.40 
150 9 0.009 0.001 3.046 49.24 
180 10 0.010 0.001 3.046 59.09 
210 13 0.013 0.001 3.047 68.91 
240 16 0.016 0.002 3.048 78.73 
270 21 0.02 1 0.002 3.050 88.53 
300 27 0.027 0.003 3.052 98.31 
320 34 0.034 0.003 3.054 104.79 
325 40 0.040 0.004 3 .055 106.37 

.......................... ----------------- ------------------ ----------------- .................... ----------________ 

a 

, 



Unconfined Compressive Strength 
ASTM D2 166-85 

Project: Fernald Silos 1&2 POP 

Sample Description: 117963-01 14 Days 

Analyst: RGB Date: 211 7/99 

Sample Weight (g): 
Sample Diameter (em): 

3 18.47 Sample Height (cm): 
5.0 

10.3 

Sample Volume (cm"3): 202.24 Bulk Density (gkm"3): 1.57 

_______________--_-------- ----------------- ------------------ __-__----_------- .................... -____-____-__---__ 
Load Strain Total Unit Corrected Stress 

Strain Strain Area 
(1b) (0.001 in) (in) (in"2) (Psi) 

0 0 0.000 0.000 3.043 0.00 
10 2 0.002 0.000 3.044 3.29 
30 5 0.005 0.000 3.045 . 9.85 
60 7 0.007 0.001 3.046 19.70 
90 9 0.009 0.001 3'.046 29.55 
120 11 0.01 1 0.001 3.047 39.39 
150 13 0.01 3 0.001 3.047 49.22 
180 15 0.01 5 0.001 3.048 59.06 
210 17 0.01 7 0.002 3.048 68.89 
240 19 0.019 0.002 3.049 78.71 

88.52 270 23 0.023 0.002 3.050 
300 26 0.026 0.003 3 -05 1 98.32 
330 29 0.029 0.003 3.052 108.12 
360 35 0.035 0.003 3.054 117.89 
374 42 0.042 0.004 3.056 122.39 

.......................... ----------------- ------------------ _--------_------- .................... ------___----_____ 



2293 

Unconfined Compressive Strength 
ASTM D2166-85 

Project: Fernald Silos 1&2 POP 

Sample Description: 1 17964-01 14 Days 

Analyst : RGB Date: 211 7/99 

Sample Weight (g): 3 15.76 Sample Height (cm): 
Sample Diameter (cm): 5.0 

10.2 

Sample Volume (cm"3): 200.28 Bulk Density (gIcm"3): 1.58 

____________________------ ----------------- ------------------ -__-----___------ .................... ---_________-___-- 
Load Strain Total Unit Corrected Stress 

Strain Strain Area 
(1b) (0.001 in) (in) (in"2) (Psi) 

0 0 0.000 0.000 3.043 0.00 
____________________------ ----------------- -----------------_ _-------___-_---- .................... ---_____-___--_--- 

20 2 0.002 0.000 3.044 6.57 
50 5 0.005 0.000 3.045 16.42 
80 8 0.008 0.001 3.046 26.27 
110 10 0.01 0 0.001 3.046 36.1 1 
140 12 0.012 0.001 3.047 45.95 ' 
170 15 0.01 5 0.001 3.048 55.78 
200 17 0.01 7 0.002 3.049 65.61 
230 18 0.01 8 0.002 3.049 75.44 
260 21 0.02 1 0.002 3.050 85.25 
290 23 0.023 0.002 3.050 95.07 
310 24 0.024 0.002 3.05 1 101.62 
340 26 0.026 0.003 3.05 1 111.43 
370 28 0.028 0.003 3.052 121.24 
400 29 0.029 0.003 3.052 131.06 
430 31 0.03 1 0.003 3.053 140.86 
460 34 0.034 0.003 3.054 150.64 
490 38 0.038 0.004 3.055 160.40 
498 43 0.043 0.004 3.056 162.94 



2293  

Unconfined Compressive Strength 
ASTM D2166-85 

Project: Fernald Silos 1&2 POP 

Sample Description: 1 17965-01 14 Days 

Analyst: RGB Date: 211 7/99 

Sample Weight (g): 
Sample Diameter (cm): 

320.65 Sample Height (cm): 
5.0 

10.2 

Sample Volume (cm”3): 200.28 Bulk Density (g/cmA3): 1.60 

.......................... ----------------- ------------------ ----------------- .................... -----____-----____ 
Load Strain Total Unit Corrected Stress 

Strain Strain Area 
(Ib) (0.001 in) (in) (in”2) @si) 

0 0 0.000 0.000 3.043 0.00 
10 1 0.001 0.000 3.044 3.29 
40 3 0.003 0.000 3.044 13.14 
70 4 0.004 0.000 3.045 22.99 
100 . 6 0.006 0.001 3.045 32.84 
130 6 0.006 0.001 3.045 42.69 
160 7 0.007 0.001 3.046 52.54 
200 8 0.008 0.001 3.046 65.66 
250 9 0.009 0.001 3.046 82.07 
300 10 0.01 0 0.001 3.046 98.48 
350 11 0.01 1 0.001 3.047 114.88 
400 12 0.012 0.001 3.047 131.28 
450 12 0.012 0.001 3.047 147.69 
500 13 0.01 3 0.001 3.047 164.08 
600 14 0.014 0.001 3.048 196.88 
700 15 0.01 5 0.001 3.048 229.67 
800. 16 0.016 0.002 3.048 262.45 
900 18 0.01 8 0.002 3.049 295.20 
1000 19 0.019 0.002 3.049 327.96 

.......................... ----------------- ------------------ ----------------- .................... --------_----_-__- 



2293 

Unconfined Compressive Strength 
ASTM D2 166-85 

Project: Fernald Silos 1&2 POP 

Sample Description: 1 17953-02 28 Days 

Analyst: RGB Date: 3/3/99 

Sample Weight (g): 
Sample Diameter (cm): 

3 14.68 Sample Height (cm): 
5.0 

10.1 

Sample Volume (cm"3): 198.3 1 Bulk Density (glcm"3): 1.59 



2293  

Unconfined Compressive Strength 
ASTM D2 166-85 

Project: Fernald Silos 1&2 POP 

Sample Description: 1 17954-02 28 Days 

Analyst: RGB Date: 3/3/99 

Sample Weight (g): 
Sample Diameter (cm): 

3 17.24 Sample Height (cm): 
5.0 

10.1 

Sample Volume (cm”3): 198.3 1 Bulk Density (glcm”3): 1.60 

30 
50 
70 

8 0.008 0.001 3.046 
14 0.01 4 0.001 3.048 
19 0.019 0.002 3.049 

9.85 
16.41 
22.96 

90 27 0.027 0.003 3.052 29.49 
100 34 0.034 0.003 3.054 32.75 
105 42 0.042 0.004 3.056 34.36 



2.29 3 

Unconfined Compressive Strength 
ASTM D2 166-85 

Project: Fernald Silos 1&2 POP 

Sample Description: 117955-02 28 Days 

Analyst: RGB Date: 3/3/99 

Sample Weight (g):  
Sample Diameter (cm): 

322.36 Sample Height (cm): 
5.0 

10.2 

Sample Volume (cm"3): 200.28 Bulk Density (gkm"3): 1.61 



Unconfined Compressive Strength 
ASTM D2 I 66-85 

Project: Fernald Silos 1&2 POP 

Sample Description: 11 7956-02 28 Days 

Analyst: RGB Date: 3/3/99 

Sample Weight (8): 
Sample Diameter (crn): 

3 18.00 Sample Height (cm): 
5.0 

10.1 

Sample Volume (cm"3): 198.3 1 Bulk Density (gIcm"3): 1.60 

.......................... ----------------- -----------__----- __--------------- .................... _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Load Strain Total Unit Corrected Stress 

Strain Strain Area 
(1b) (0.001 in) (in) (in"2) (Psi) 

0 0 0.000 0.000 3.043 0.00 
_________________--------- ----------------- -----------_------ _-_-------------- .................... --________________ 

10 1 0.001 0.000 3.044 3.29 
20 4 0.004 0.000 3.045 6.57 
30 7 0.007 0.001 3.046 9.85 
40 9 0.009 0.001 3.046 13.13 
50 10 0.01 0 0.00 1 3.046 16.41 
60 12 0.012 0.001 3.047 19.69 
70 15 0.015 0.00 1 3.048 22.97 
80 17 . 0.017 0.002 3.049 26.24 
90 20 0.020 0.002 3.049 29.5 1 
100 23 0.023 0.002 3.050 32.78 
110 26 0.026 0.003 3.051 36.05 
120 32 0.032 0.003 3.053 39.30 
126 41 0.041 0.004 3.056 41.23 



2293 

. 

30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
330 
338 

Unconfined Compressive Strength 
ASTM D2 166-85 

Project: Fernald Silos 1&2 POP 

Sample Description: 117957-02 28 Days 

Analyst: RGB Date: 3/3/99 

Sample Weight (g):  
Sample Diameter (cm): 

3 17.58 Sample Height (cm): 
5.0 

10.2 

Sample Volume (cm”3): 200.28 Bulk Density (glcm”3): 1.59 

5 0.005 0.000 3.045 , 9.85 
7 0.007 0.001 3.046 19.70 
9 0.009 0.001 3.046 29.55 
10 
12 
14 
15 
17 
19 
22 
26 
31 

0.010 
0.0 12 
0.014 
0.015 
0.01 7 
0.01 9 
0.022 
0.026 
0.03 1 

0.001 
0.001 
0.001 
0.001 
0.002 
0.002 
0.002 
0.003 
0.003 

3.046 
3.047 
3.048 
3.048 
3.049 
3.049 
3.050 
3.051 
3.053 

39.39 
49.23 
59.06 
68.90 
78.73 
88.55 
98.36 
108.15 
1 10.72 

000308 



2293 
, s i s  Report Summary Tue C3-09-99 0 5 : 2 5 : 4 8  

1 9023 T8 
2 9023 T9 
3 ccv 
4 CCB 
5 H I  STD 
6 ICV 
7 I C B  

9 GG9023 400X 
a 9033 4 0 x  

1 0  I 0 2 1 5  BLK 1 1 / 1 7 / 9 8  
11 IO215LCS 1 1 / 1 7 / 9 8  
1 2  FL2 EXT BLK 1 1 / 1 7 / 9 8  
1 3  1174 6 9  0 1  1 O X  
1 4  i 1 7 4  6 9  02 1OX 
15  1174 6 9  03 1 O X  
1 6  1174 6 9  03 DUP l o x  
1’7 1174 6 9  04 1OX 
1 8  1574 70 0 1  1 O X  
19 1274 70 02  l O X  

1174 70 03 1 O X  
# & 4  7 0  04 1OX 

24 1174 7 1  0 1  1 O X  
2 5  1174 7 1  02 lox 
2 6  1174 7 1  0 3  1OX 
27 1174 7 1  04 1 O X  
28 CCV 
2 9  CCB 

17NOV98 
1 7NOV 9 8 
17NOV98 
17NOV98 
17NOV98 
17NOV9 8 
17NOV9 8 
17NOV98 
17NOV98 
17NOV98 
17NOV98 
17NOV9 8 
17NOV9 8 
17NOV9 8 
17NOV98 
17NOV9 8 
17NOV98 
17NOV98 
17NOV98 
17NOV98 
1 7NOV9 8 
17NOV98 
17NOV98 
17NOV9 8 
17NOV98 
17NOV98 
17NOV9 8 
17NOV98 
17NOV98 

FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 

1 1 / 1 8 / 9 8  1 7 : 5 6  CEM 

11 /18 /98  1 8 : 1 9  EML 
1 1 / 1 8 / 9 8  1 8 : 2 5  EML 
1 1 / 1 7 / 9 8  1 8 :  3 0  
1 1 / 1 7 / 9 8  1 8 : 3 4  EML 
1 1 / 1 7 / 9 8  1 8 : 3 8  EML 
1 1 / 1 7 / 9 8  1 8 : 4 4  EML 
1 1 / 1 7 / 9 8  1 8 : 4 8  EML 
1 1 / 1 7 / 9 8  18:51 EML 
1 1 / 1 7 / 9 8  1 8 : 5 5  EML 
1 1 / 1 7 / 9 8  19:OO EML 

1 1 / 1 8 / 9 8  1 8 ~ 0 2  CEM 

PM 

Type  - - _ _  

S 
S 
Q 
B 
S 
Q 
B 
S 
S 
S 
S 
S 

1 1 / 1 7 / 9 8  1 9 : 0 4  EML S 
1 1 / 1 7 / 9 8  1 9 : 0 7  EML S 
1 1 / 1 7 / 9 8  1 9 : 1 1  EML S 
1 1 / 1 7 / 9 8  1 9 : 1 5  EML S 
1 1 / 1 7 / 9 8  1 9 : 1 8  EML S 
1 1 / 1 7 / 9 8  1 9 : 2 2  EML S 

1 1 / 1 7 / 9 8  1 9 : 2 3  EML S 
1 1 / 1 7 / 9 8  1 9 : 3 3  EML S 
1 1 / 1 7 / 9 8  1 9 : 3 7  EML Q 
1 1 / 1 7 / 9 8  1 9 : 4 0  EML B 
1 1 / 1 7 / 9 8  1 9 : 4 4  EML S 
11,’17/98 1 9 : 4 8  EML S 
1 1 / 1 7 / 9 8  1 9 : 5 1  EML S 

1 1 / 1 7 / 9 8  1 9 : 5 9  EML Q 
1 1 / 1 7 / 9 8  2 0 : 0 2  EML B 

1 1 / 1 7 / 9 8  1 9 ~ 2 6  EYI; S 

1 1 / 1 7 / 9 8  1 9 ~ 5 5  EMI, S 

Mode 
- - - _ -  

CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC . 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 

080309 



2293 

FI- l y s i s  Report Averages Tue 03-09-99 0 5 : 2 5 : 4 8  PM Page 2 

?i Q ample N a m e  Pb2203 

1 9 0 2 3  T8 
2 9023 T9 
3 C t V  
4 C2B 

D.7733 

01.566 
D.0193 

D- .3026 

S E1 ,STD 9.912 
6 I ::-\' 1.820 
? 13u D- .0166 
,O 54023 40X D12.96 
9 GG9023 400X D11.21 

10 IC215 BLK 11/17/98 D-.0400 
I1 IO215LCS 11/17/98 186.1 
12 F'L2 EXT RLK 11/17/98 D.0322 
13 11-74 69 01 1 O X  
14 1174 69 02 1OX 
15 1.174 69 03 1 O X  
16 1174 69 03 DUP lox 
17 1174 69 04 1OX 
18 1174 70 01 1 O X  
1 2  1174 '70 02 1 O X  
' '? 1174 70 03 1 O X .  

1174 7 0  04 1OX 
?J 

2 
'I3 - 

14 1174 71 01 l o x  
25 11.?4 71 02 lox 
26 1174 71 03 1 O X  
2': 1134 71 04 1 O X  
2 8  ccv 
2 9  CCB 

475.1 
558.7 
621.4 
633.4 
681.1 

D3.058 
D2.040 
d5.894 
D4.426 
1.862 

D- .0412 
419.1 
512.9 
555.8 
565.9 
1.891 

D-. 0359 



Standardization Rpt . 

Standard: STD1-Blank 
me: 11/17/98 18:13:39 

I -  . .  - .  . .. 
. .  

Tue 11-17-98 06:15:52 PM 

- ., . .  
$ .i; 

. .. . ... 

' .  

Z#21$0 
21'3.854 

. .  . .  



2293  

Analyte Scan 

Element Nm: Pb2283 
Havelength : 228.323 

Tue 11-17-98 06:15:53 PM 

0 )  
220.262 

Nave lens t h 
220.385 

~ ~- 
3un Time: 11/17/98 18: 22 :47 

Elem Pb2203 Zn2138 
Avge 1.108 D.6243 
SDev .014 .0413 
%RSD 1.246 6.623 



2293 
Page 3 Tue 11-17-98 06:25:01 PM 

'. . 

. .  

' r  

. . . . .  

. . . .  - _- . . . . . .  

... -.---... - . ,.- ..r .. 
. . .  

. .  . .  - ;. 
. . c- - .  . - .  . .: . .  .:. _.  

I i' 
.... 

- .  : .  
. .  
. .  . .  

. .  

220.290 220.412 
Uauelength 



2293 
Standardization Rpt . Tue 11-17-98 06:30:29 PM 

d: FWF Standard: STD2 
ime: 11/17/98 18:28:17 

Elem Pb2203 Zn2138 
Avge 1.103 11.62 
SDev .008 .07 
%RSD .7056 .6017 

Analyte Scan 

Elenent Plane: Zn2138 
Havelength : 213.854 

f m a 
t 

3 

1 
C 
Q 
C 

Y 
I W  

Y 

W 

0 '  

213.792 213.916 
Have lens t h 



2293 

Analyte Scan 

Element Hate: 
Havelength : 

Pb2283 
220,351 

Tue 11-17-98 0 6 : 3 0 : 3 0  PM 

J 
0 

220,289 
Wave lens t h 

Elem Pb2203 Zn2 13 8 
Units mg/l mg/l 
Avge 9.912 3.959 
SDev -081 .015 
%RSD .8172 .3750 



2293 

Analyte Scan 

Have 1 engt h 

Analyte Scan 

Pb2283 
zze.351 

Tue 11-17-98 06:33:13 PM 

Zn2138 
213.854 

213.792 213.916 
Wave lens th 

0 

220 m 289 220.412 
Uaue lengt h 



AF-lysis Report QC Standard 

M e :  FWF Sample N a m e :  IC17 
Ru i m e :  11/17/98 18:34:24 
C o m m e n t :  TCLP EXTRACTS Pb 
Mode: CONC C o r r .  Factor:  1 

2293 
Page 1 Tue 11-17-98 06:38:20 PM 

Operator: EML 

E l e m  Pb2203 Zn2138 
Units m g / l  mg/l 
Avge 1.820 1.818 
SDev .005 .005 
%RSD .2901 .2631 

#1 1.816 1.819 
#2 1.819 1.813 
#3 1.826 1.822 

Errors  QC P a s s  
Value 2.000 
Range 1 0 . 0 0  

- - - - - - - - - - - - - - - - - - -  

QC Pass 
2 . 0 0 0  
1 0 . 0 0  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - -  

I !  h l y t e  Scan 

Haw: Zn2138 
: 213.854 

0 
213.792 

Nave lens t h 
213.916 



h l y t e  Scan 

Elenent tiate: Pb2203 
Havelength : 228,351 

Tue 1 1 - 1 7 - 9 8  0 6 : 3 8 : 2 1  PM 

2293 
Page 2 

I 
220 * 289 220.412 

Nave lens t h 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
JIethod: FWF Sample Name: ICB O p e r a t o r :  EML 
iun Time: 1 1 / 1 7 / 9 8  1 8  : 38  : 3 9  
Zomment : 
rlode: CONC Corr. F a c t o r :  1 

Elem Pb2203 Zn2138 

Avge  D - . 0 1 6 6  D . 0 0 1 6  
SDev . 0 3 7 3  . 0 0 1 3  
%RSD 2 2 4 . 1  8 4 . 8 4  

U n i t s  mg/l mg/l 

#1 D - . 0 1 6 1  D . 0 0 3 1  
#2  D . 0 2 0 4  D. 0010 
# 3  D - .  0 5 4 2  D. 0006  



h l y t e  Scan 

Elenent t h e :  
Uavelength : 

lnalyte Scan 

31enent Nw: 
huelength : 

2n2138 
213.849 

Tue 11-17-98 06:42:38 PM 

3 
CI 
rl 

e 
1 
J . 
4 

0 
213 I 787 213.911 

Wave lens t h 

I 
Pb2283 
220.314 

220 I253 
Wave lens t h 

220.376 



229 3 
Page 4 Tue 11-17-98 06:42:57 PM 



A- lysis Report Ma: FWF 
R u  ime: 1 1 / 1 7 / 9 8  1 8 : 4 4 : 0 2  
Comment : 
Mode: CONC Corr. Factor: 40 

Sample Name: 9023 40X 

Elem Pb2203 Zn2 13 8 
Units mg/l mg/l 
Avge D12.96 S 1 7 4 8 .  
SDev 2 . 8 1  1. 
SRSD 2 1 . 7 1  .0433  

#1 
#2 
# 3  

D9.712 S 1 7 4 9 .  
D14.43 S 1 7 4 7 .  
D14.72 S 1 7 4 7 .  

b l y t e  Scan 

Elm Wane: Zn2138 
Navelength : 213,854 

Tue 1 1 - 1 7 - 9 8 ' 0 6 : 4 6 : 1 5  PM 

Operator: EML 

2293 

213.791 213.916 
Wavelength 



Analysis Report 

: FWF 
11/17/98 

Comment : 
Mode: CONC Corr. 

Tue 11-17-98 06:55:01 PM Page 1 
Sample Name: I0215 BLK 11/17/98 
18: 51:36 

Factor: 1.11 

Operator: EML 

Elem Pb2203 
Units mg/l 
Avge D-.0400 
SDev -0464 
%RSD 116.1 

#1 D- -0284 
#2 D-. 0004 
# 3  D-. 0911 

Errors NOCHECK 
High 
Low 

h l y t e  Scan 

Pb2203 
228.3% 

I 220.285 220,408 
Nave lens t h 

' O m O N C  10 Corr. Factor: 1.11 

Elem Pb2203 
Units mg/l 
Avge 186.1 
SDev .5 



A - 3 . l y s i s  R e p o r t  Tue 11-17-98 06:58:36 PM 

#1 
#2 
#3 

185.6 
186.6 
186.3 

Errors NOCHECK 
H i g h  
Low 

h l y t e  Scan 

Elenenl Wane: Pb2283 
Havelength : 228,351 

0 
220 I289 2Zl.412 

Uaue lens t h 

Yethod: FWF Sample N a m e :  FL2 E X T  BLK 11/17/98 O p e r a t o r :  EML 
R u n  T ime :  11/17/98 19:00:40 
C o m m e n t  : 
Yode: CONC C o r r .  Factor: 1.11 

E l e m  Pb2203 
U n i t s  m g / l  
A v g e  D.0322 
S D e v  .0267 
SD 82.96 

# 3  D. 0332 000323 
Errors NOCHECK 
H i g h  



b q l y s i s  Report Tue 11-17-98 07:04:05 PM 

2293 
Page 3 

h l y t e  Scan 

Ele~ent Nm: 
Wavelength : 

a 

Pb2203 
228.418 

220.348 220.471 
Wavelength 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Method: FWF Sample Name: 1174 69 01 1OX Operator: EML, 
Run Time: 11/17/98 19:04:13 
Comment: TCLP EXTRACT Pb FDF POP 
Mode: CONC Corr. Factor: 11.1 

Elem Pb2203 
Units mg/l 
Avge 475.1 
SDev 4.9 
%RSD 1.035 

#1 
#2 
#3 

469.5 
478.6 
477.3 

Errors NOCHECK 
High 

W 



2293 

O i  

Analyte Scan 

I 

Elenent liane: 
Havelength : 

Pb2203 
220.351 

Tue 11-17-98 07:07:39 PM 

220 I 2 8 9  2#). 412 

Page 4 

Wavelength 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - _ - _  
Method: FWF Sample Name: 1174 69 02 lox Operator: EML 
Run Time: 11/17/98 19:07:48 
Comment: TCLP EXTRACT Pb FDF POP 
Mode: CONC Corr. Factor: 11.1 

Elem Pb2203 
Units mg/l 
Avge 558.7 
SDev .7 
%RSD .1251 

#1 
#2 
#3 

558.1 
558.4 
559 * 5 



2293 

h l y t e  Scan 

Elenent Nane: 
Havelength : 

Pb2203 
220,351 

Tue 1 1 - 1 7 - 9 8  0 7 : 1 1 : 1 4  PM 

220.289 220.412 
Nave length 

- - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Method: FWF Sample Name: 1 1 7 4  6 9  0 3  lox O p e r a t o r :  EML 
Run Time:  1 1 / 1 7 / 9 8  1 9 : 1 1 : 2 8  
Comment: TCLP EXTRACT Pb FDF POP 
Mode: CONC C o r r .  F a c t o r :  1 1 . 1  

Elem Pb2203 
U n i t s  m g / l  
Avge  6 2 1 . 4  
SDev 4 . 0  
ZRSD . 6 4 6 9  

#1 
#2 
# 3  

6 1 7 . 0  
6 2 2 . 1  
6 2 5 . 0  



Analyte Scan 

Element Haw: 
Havelength : 

Pb2283 
zze. 351 

Tue 11-17-98 07:14:54 PM 

220.289 
Wave length 

220.412 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Method: FWF Sample Name: 1174 69 03 DUP 1OX Operator: EML 
Run Time: 11/17/98 19:15:01 
Comment: TCLP EXTRACT Pb FDF POP 
Yode: CONC Corr. Factor: 11.3 

Elem Pb2203 
Units mg/l 
Avge 633.4 
SDev 5.5 
%RSD .8670 

#1 
#2 
#3 

627.8 
633.5 
638.8 



Analyte Scan 

Pb2203 
220.351 

2293 
Tue 11-17-98 07:18:28 PM . page 7 

b 
N 

3 

d 
C 
I 
t 

Y 
Irl 

Y 

W 

0 
220 I 2 8 9  220.412 

Uaue length 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Method: FWF Sample N a m e :  1174 69 04 1OX O p e r a t o r :  EML 
Run Time: 11/17/98 19 : 18: 44 
Z o m m e n t :  TCLP EXTRACT Pb FDF POP 
Yode: CONC C o r r .  F a c t o r :  11.1 

E l e m  Pb2203 
U n i t s  mg/l 
A v g e  681.1 
S D e v  3.4 
%RSD .5059 

#I 
#2 
#3 

680.2 
684.9 
678.2 



2 2 9 3  

Analyte Scan 

Element liane: 
Hawlength : 

Pb2203 
zze.3~1 

Tue 11-17-98 07:22:10 PM 

0 m 

r 
1 
C 
Q 

Y 
I# 

Y 

Y 
e 

0 
220.289 

Waue lens t h 
220.412 

Elem Pb2203 
Units mg/l 
Avge D3.058 
SDev .384 
%RSD 12.56 

#1 
#2 
#3 

D3.344 
D2.621 
D3.207 

000329 



h l y t e  Scan 

Elelrrent tim: 
Havelength : 

Pb2283 
zze, 355 

Tue 11-17-98 07:25:51 PM 

N - l  

220 I294 220.417 

I Wave lens t h 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Method: FWF Sample Name: 1174 70 02 1OX Operator: E m  
Run Time: 11/17/98 19:26:07 
Comment: TCLP EXTRACT Pb FDF POP 
qode: CONC Corr. Factor: 11.1 

Elem Pb2203 
Units mg/l 
Avge D2.040 
SDev .576 
%RSD 28.24 

#1 D1.402 
# 2  D2.195 
#3 D2.523 



2 2 9 3  

h l y t e  Scan 

Element Nm: 
Mawlength : 

Pb2203 
220.351 

Tue 11-17-98 07:29:33 PM 

0 -  
220.289 220 a 412 

Wave length 

page 10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Method: FWF Sample Name: 1174 70 03 1OX Operator: EML 
Run Time: 11/17/98 19:29:49 
Comment: TCLP EXTRACT Pb FDF POP 
Mode: CONC Corr. Factor: 11.1 

Elem Pb2203 
Units mg/l 
Avge d5.894 
SDev .234 
%RSD 3.970 

#1 
#2 
#3 

6.065 
d5.627 
5.989 



2 2 9 3  

fmalyte Scan 

ElenenC Haw: Pb2283 
Hawlength : 228.346 

Tue 11-17-98 07:33:16 PM 

220.285 

1 

220.407 
Naue lens t h 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Method: FWF Sample Name: 1174 70 04 1OX Operator: EML 
Run Time: 11/17/98 19 : 33 : 25 
Comment: TCLP EXTRACT Pb FDF POP 
Mode: CONC Corr. Factor: 11.1 

Elem Pb2203 
Units mg/l 
Avge D4.426 
SDev .310 
%RSD 6.999 

#1 
#2 
#3 

D4.213 
D4.782 
D4.285 

11 



2 2 9 3  

Analyte Scan 

Ele~enC tiane: 
Havelength : 

Pb2203 
zze, 346 

Tue 11-17-98 07:36:51 PM 

220 I285 220.408 
I Waue lens t h 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Method: FWF Sample Name: CCV Operator: EML 
Run Time: 11/17/98 19:37:05 
Comment: TCLP ANALYSIS 
Mode: CONC Corr. Factor: 1 

Elem Pb2203 
Units mg/l 
Avge 1.862 
SDev . 0 4 0  
%RSD 2.153 

#1 
#2 
#3 

1.906 
1.827 
1. a55 

page 12 

080333 



h l y t e  Scan 

Elenent Nane: 
Havelength : 

Pb2203 
220,351 

Tue 11-17-98 07:40:31 PM 
2 2 9 3  

page 13 

P 
t 
4 
1 

220,289 220.412 
Wavelength 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Method: FWF Sample Name: CCB Operator: E m  
Run Time: 11/17/98 19:40:39 
Comment: TCLP ANALYSIS 
Mode: CONC Corr. Factor: 1 

Elem Pb2203 
Units mg/l 
Avge D-.0412 
SDev .0474 
BRSD 1 1 5 . 1  



2293 

Analyte Scan 

Element Wane: 
Glilvelength : 

Tue 11-17-98 07:44:17 PM 

0 
220 . 276 220.398 

page 14 

Naue length 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Method: FWF Sample Name: 1174 71 01 1OX Operator: E m  
Run Time: 11/17/98 19:44:33 
Comment: TCLP EXTRACT Pb FDF POP 
Mode: CONC Corr. Factor: 11.1 

Elem Pb2203 
Units mg/l 
Avge 419.1 
SDev 3.7 
%RSD .8803 

#I 
#2 
#3 

415.2 
419.4 
422.6 



' 2 2 9 3  
Tue 11-17-98 07:47:59 PM page 15 

I I 
h l y t e  Scan 

Element Ham: 
kuelength : 

Pb2283 
226.351 

I 220.289 
I 

220.412 

S l e m  Pb2203 
hits mg/l 
tvge 512.9 
r D e v  3.6 
.RSD .7078 

1 
2 
3 

510.2 
511.6 
517.1 

rrors NOCHECK 
igh 
3 W  



h l y t e  Scan 

Pb2203 
220.351 

EIenenC Nane: 
Qvelength ; 

0 -  ul 
1 
Iv 

3 

1 
E 
0 
C 

Y 
u( 

Y 

H 

0 -- ---1 - 
220 I289 220.412 

Wave lens th 

Tue 11-17-98 07:51:32 PM 

l e m  P b 2 2 0 3  
lits m g / l  
rg= 555.8 
lev 4.9 
tSD .8826 

560.1 
550.5 
557.0 

I 

'Tors NOCHECK 
gh 
W 

2 2 9 3  

page 16 



Tue 11-.17-98 07:55:15 PM 

Pb2203 
220.351 

Page 

Di 
0 rl + 

m 
(v 

3 
Y 
la 
ul 
C 

I 

Y dr 

W c 

0 -/ -- 

220 I289 220.412 
Nave length 

17 

d y  ? e Scan 

eMent Wane: 
uelength ; 

n Pb2203 
:s mg/l 
2 565.9 
r 3.9 
I .6804 

566.1 
562.0 
569.7 

rs NOCHECK 

- - -  
- - -  

- - - - - - - - - - - -  - - - - - - - - -  - - - - - - - - -  - - - - - - - - - - -  
_ _ _ - - - - - - - - - - -  - - - - - - -  - - - - - - - -  



Annlyte Scan 

Elenent t h e :  
Have 1 e ngt h 

Tue 11-17-98 07:58:53 PM 

220.289 220.412 
Nave lens t h 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Method: FWF Sample Name: CCV Operator: EML 
Run Time: 11/17/98 19:59:01 
Zomment: TCLP ANALYSIS 
Yode: CONC Corr. Factor: 1 

2 2 9 3  
page 18 

Elem Pb2203 
Units mg/l 
Avge 1.891 
SDev .027 
%RSD 1.423 

#1 
#2 
# 3  

1.905 
1.860 
1.909 



Anal .:.;. y . t e Scan- . .  ...I . . 
: . . :: . . _  .. 

Elepsnl War#: Pb2293 
;. ... f.: 

. . . . . .  
. -.. 

.< . . . .  
,, . . 
. .  

page 19 

. . . . . . .  
. .  . '. : 

. . . .  
. . . .  

, .  ._ : 

. .  .:.. z. 
. .  i :  . :., 

. .  

. . .  

- -  ' - - : - - :  - - - - - -  



2293 

h l y t e  Scan 
.: -1- ,* ..' - ~ , . ~ :.i . . .. . .. 

..-. .. .. 
. .  . 5: 
.?; : 
.. . 

., . . .  
: 

... . .  . .  
. i. 

* .  ._. . .  . . *  

.. 
, . .  

6 .  

. .: L . .  
.- . 

i . . .  

. .  

. .. 

. .  
.. . 



7 Tlysis Report Summary 

a ample N a m e  F i l e  F-.? t hoc 

Thu 1 1 - 1 9 - 9 8  

2293 
0 5 : 0 8 : 4 5  PM page 1 

1 Icv 19NOV98 FWF 1 1 / 1 9 / 9 8  1 5 : 3 8  EML Q 
2 I C B  19NOV98 FWF 1 1 / 1 9 / 9 8  1 5 : 4 2  EML B 
3 I 0 2 1 6  BLK 1 1 / 1 9 / 9 8  19NOV98 FWF 1 1 / 1 9 / 9 8  1 5 : 4 6  EML S 
4 FL1 EXT BLK 1 1 / 1 9 / 9 8  19NOV98 FWF 1 1 / 1 9 / 9 8  1 5 : 5 0  EML S 
5 1174 63 04R 1OX 
6 1174  65  01R 1OX 
7 1174 6 5  04R 1OX 
8 1174 7 1  04R 1OX 
9 1174 73 0 1  lox  

1 0  1174 73 02 1 O X  
11 1174 73 03 1 O X  
1 2  1174 73 04 1 O X  
13 1174 73 05 1OX 
1 4  CCV 
15  CCB 
16 1174 74 0 1  1 O X  
1 7  1174 74 02 1 O X  
18 1174 74' 03 1 O X  
1 9  1174 74 04 1 O X  

1174 74 04 1OX MS 
- 1174 74 04 1OX MSD 

E@ 
24 0 PPM Pb L I N  RNG 

19NOV98 
19NOV98 
19NOV98 
19NOV98 
19NOV9 8 
19NOV9 8 
19NOV98 
19NOV98 
19NOV98 
19NOV98 
19NOV98 
19NOV9 8 
19NOV9 8 
19NOV98 
19NOV98 
19NOV98 
19NOV98 
19NOV98 
19NOV98 
19NOV98 

FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF' 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 
FWF 

1 1 / 1 9 / 9 8  
1 1 / 1 9 / 9 8  
11 /19 /98  
1 1 / 1 9 / 9 8  
1 1 / 1 9 / 9 8  
1 1 / 1 9 / 9 8  
11 /19 /98  
11 /19 /98  
1 1 / 1 9 / 9 8  
1 1 / 1 9 / 9 8  
11 /19 /98  
1 1 / 1 9 / 9 8  
1 1 / 1 9 / 9 8  
1 1 / 1 9 / 9 8  
1 1 / 1 9 / 9 8  
1 1 / 1 9 / 9 8  
1 1 / 1 9 / 9 8  
1 1 / 1 9 / 9 8  
11 /19 /98  
1 1 / 1 9 / 9 8  

15:53 EML S 
1 5 : 5 7  EML S 
1 6 : O l  EML S 
1 6 : 0 4  EML S 
1 6 : 0 8  EML S 
1 6 : 1 2  EML S 
1 6 : 1 6  EML S 
1 6 : 1 9  EML S 
1 6 : 2 3  EML S 
1 6 : 2 6  EML Q 
1 6 : 3 0  EML B 
1 6 : 3 4  EML S 
16:38 EML S 
1 6 : 4 1  EML S 
1 6 : 4 5  EML S 
1 6 : 4 9  EML S 
16:53 EML S 
16:56 EML Q 
17:OO EML B 
1 7 : 0 6  EML S 

CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 



2293 
Analysis Report Averages Thu 1 1 - 1 9 - 9 8  0 5 : 0 8 : 4 5  PM page 2 

1 Icv 1 . 9 8 6  
2 ICB D- .0026 
3 I0216  BLK 1 1 / 1 9 / 9 8  D.0213 
4 FL1 EXT BLK 1 1 / 1 9 / 9 8  D.0321 
5 1 1 7 4  63 04R lox 
6 1174 65  01R 1OX 
7 1174 65  04R lox 
8 1174 71 04R I O X  
9 1 1 7 4  73 0 1  1 O X  

1 0  1174 73  02 1 O X  
‘11 1174 73 0 3  1OX 
1 2  1174 73  04 1OX 
13  1174 73 05 1OX 
1 4  CCV 
1 5  CCB 
1 6  1174 74 0 1  1OX 
1 7  1174 7 4  02 1OX 
1 8  1174 74 03 1OX 
1 9  1174 7 4  04 1 O X  
20 1174 74 04 1OX MS 

. d  ccv 
. 1174 74 04 1OX MSD 

.”- PPM Pb LIN RNG 

380 .7  
8 5 7 . 3  
448 .2  
571 .7  
219 .2  
2 4 . 4 8  
8 7 7 . 1  
793 .8  
2 0 6 . 1  
2 .072  

D.0047 
8 4 5 . 5  
8 1 0 . 5  
7 5 1 . 7  
6 6 5 . 5  
8 6 4 . 1  
8 5 7 . 7  
1 . 9 7 7  

D.  0071  
3 8 5 . 5  



2 2 9 3  
Standardization Rpt. Thu 1 1 - 1 9 - 9 8  0 3 : 3 3 : 5 1  PM Page 1 

Standard: STD1-Blank 
ime: 1 1 / 1 9 / 9 8  1 5 : 3 2 : 0 8  

FWF 
Elem Pb2203 
Avge D . 0 0 1 4  
SDev .0014 
%RSD 9 7 . 5 4  

h l y t e  Scan 

Elenent b e :  Pb2203 
kuelength : 228.369 

I Wave length 
220.430 

E l e m  Pb2203 
Avge 1 . 0 9 2  
SDev .006 
%RSD . 5 4 1 9  

1 . 0 9 8  



halyte Scan 

Ele~ent  Wane: 
4avelength : 

Pb2263 
220,351 

ThU 11-19-98 0 3 ~ 3 7 ~ 3 5  PM 

220,289 220.412 
Wavelength 



*?.lysis Report QC Standard 

3 qa me: 11/19/98 15:38:56 
Zomment: TCLP EXTRACTS Pb . 

!lode: CONC Corr. Factor: 1 

: FWF Sample Name: ICV 

Thu 11-19-98 03:42:22 PM 

Operator: EML 

2 2 9 3  
page 

Elem Pb2203 
Units mg/l 
Avge 1.986 
SDev .032 
%RSD 1.614 

#1 
#2 
#3 

1.998 
2.010 
1.949 

h l y t e  Scan 

Pb2283 
226.351 

0 
220,289 220.412 

Wave lens t h 

i Z W O N C  Corr. Factor: 1 

Elem Pb2203 
Units mg/l 
Avge D-.0026 
SDev .0365 



2 2 9 3  
a a l y s i s  Report Blank Sample ThU 1 1 - 1 9 - 9 8  03:46:06 PM page 2- 

lnnlyte Scan 

Element tiare: Pb2283 
Qwlength : 228.378 

220.317 220.439 
. Uauelength 

E l e m  Pb2203 
Units mg/l 
Avge D.0213 
SDev . 0 2 6 1  
%RSD 1 2 2 . 6  

#I 
#2 
" 3 

D.0134 
D.  0504 
D . O O O 1  



h l y t e  Scan 

Ilenent Narae: 
huelength : 

Pb2203 
220.355 

I 

ThU 11-19-98 03:49:49 PM 

2 2 9 s  
page 3 

220.294 220.417 
Wavelength 

E l e m  Pb2203 
Units m g / l  
Avge D.0321 
SDev .0107 
%RSD 33.38 

#1 
#2 
#3 

D. 0220 
D.0309 
D. 0433 



2293 

I 

h l y t e  Scan 

220.251 
Wave Ieng t h 

Elewent tim: 
Havelength : 

Pb2203 
zze.319 

Thu 11-19-98 0 3 : 5 3 : 3 2  PM 

220.381 

Page 4 

E l e m  Pb2203 
U n i t s  m g / l  
A v g e  380.7 
S D e v  1 . 5  
%RSD .3968 

#1 
#2 
#3 

379.3 
382.3 
380.5 



2293 

fhi1Qt-e scan 

. . .  . .  
. .i . .  '.. 1 . 

b 

. .  

. . .  

. .  .> 

Pb2203 
ZB, .......... 451 
. . .  

. .  ._ 

. .  .. i 

: 

. .  ... 
,. 

. . .  
1. . .  

4 : .  

.. 

I i 

page 5 

. . .  



2293 

ffnaiyie Scan 
. .  

I .  

i i  
t 

. . .. .i .. 

._ 

.. . .  

i :  

. .  

i 
i 

? .  ' .  

-. . . a .  . 

. .  

: ... 

I 

.- 

, 

. e. ".. , ._ 
~. ': ., 

... . 

. . .  

t 

0003511 



AMtyte Scan .. - 

Elenenl N y :  

. .  
i' 
. . ,... 

. ,  . .  
~. 
. . .  , .. 

,' J I 

. .  

220.289' .. 
e 

.- --, a\-.-%- . -- 

2 2 9 3  

Page 7 

. . :: . .  

:rrgrs N<$H~~;cK .. . , 
Iigh 

'. . i: *.. . . 

I-: ?.. .. 
.\; . , ,. -. . .  - . 

.. . . .  
: ,  

. .  . .  ... . .  ... . .  . ._ _.. 

..- 
- .  

< 



2 2 9 3  



Analyte Scan 

Element t h e :  
Wavelength : 

Pb2203 
220.351 

Thu 11-19-98 04:12:00 PM 

220.289 220.412 
Uaue lens t h 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Yethod: FWF Sample N a m e :  1 1 7 4  73  02  lox O p e r a t o r :  EML 
Run T i m e :  1 1 / 1 9 / 9 8  1 6 : 1 2 : 1 6  
Z o m m e n t :  TCLP EXTRACT Pb FDF POP 
Yode: CONC C o r r .  F a c t o r :  11.1 

E l e m  Pb2203 
U n i t s  m g / l  
A v g e  2 4 . 4 8  
S D e v  . 4 7  
%RSD 1 . 9 0 4  

#1 
# 2  
#3  

2 4 . 6 5  

2 3 . 9 5  
2 4 .  a3 



Analyte Scan 

i' . .. c . 

. *  1 . 
. .  

2293 
._ . . 
page l i i  

0 m 
PI 
1 

0 
Y 
l i  

t 
QI 

C 
Y 

w 

. 

. .  



229  3 

J 

Analyte Scan 

Elenent N a k  
Navelength : 

Pb2283 
mi. 351 

Thu 11-19-98 04:19:26 PM 

220.412 
Wave length 

page 11 

E l e m  Pb2203 
U n i t s  m g / l  
A v g e  793.8 
S D e v  9.2 
%RSD 1.165 

#1 
#2 
# 3  

797.6 
783.2 
800.5 



2 2 9 3  
page 12 

Analyte . ._. Scan 
- .  , .  

.. i 1 
:. m 

. . .  
. .  

, . . .  . .  . * *  . .  ... 
. .  

4. 

.. * .  
. .  

. .  

. .  

*' 

.-.. 
\r ._ 
. .  
.. 
.. 

. . 

1 . . .  

. .  

. .  
: , 

. .  i . .  

. . .  
. .  

. . .  . . . .  ! .  

Elenl 
U n i t s  
A v g d  
C;De+ 
kRS? 

#I 
#2 
#3 

l h l O $ j  
. . . .  '. ?. 
. . . .  . . . . .  

. . _  . -  

265. y 
2@8.4 
2$4. . '4 

NQCHL'CK 
' v. 

............ ....... ............................................ . . . .  - I  L 



2 2 9 3  

Snalyte Scan 

Ele~ent  flane: 
Qvelength : 

Pb2203 
226.351 

Thu 11-19-98 04:26:50 PM 

I 

220 I289 220.412 

I Nave lens t h 

page 13 

Elem Pb2203 
Units mg/l 
Avge 2.072 
SDev .029 
%RSD 1.389 

#1 
#2 
#3 

2.103 
2.046 
2.068 



229 3 

Analyte Scan 

Ele~ent Nane: 
Wavelength : 

Pb2283 
220.351 

Thu 11-19-98 0 4 : 3 0 : 2 4  PM 

1 
1 
rb 
1 

0 
220.289 220.412 

Wave lens t h 

page 1 4  

._______---_-------- - - - - - - - - - - - - - - - - - - - - - - - - - - -_-------- - - - - - - - - - - - - - - - - - - -  
dethod:  FWF Sample Name: CCB O p e r a t o r :  EML 
tun Time: 1 1 / 1 9 / 9 8  1 6 : 3 0 : 4 2  
lomment : TCLP ANALYSIS 
l ode :  CONC Corr. F a c t o r :  1 

Elem Pb2203 
U n i t s  mg/l 
Avge D . 0 0 4 7  
SDev . 0 2 3 1  
%RSD 4 8 6 . 3  

#1 
# 2  
#3  

D.  0 1 5 6  
D- . 0 2 1 8  
D. 0204  



2293  

h l y t e  Scan 

Elehent t h e :  
Havelength : 

Pb2203 
226,319 

Thu 11-19-98 04:34:19 PM 

220 I258 220.380 
Wave lens t h 

page 15 

Elem Pb2203 
U n i t s  mg/l 
Avge 845.5 
SDev 8.0 
%RSD .9455 

#1 
#2 
#3 

836.6 
848.1 
851.9 

. 



I 

h l y t e  Scan 

Ele~ent Nw: 
Clawlength : 

Pb2203 
220.351 

Thu 11-19-98 04:38:01 PM 

220.289 220.412 
Wave lens t h 

page 1 6  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - - - - - - - _ _ _  
Jlethod: FWF Sample Name:  1 1 7 4  74 02 lox Operator: EML 
2un T i m e :  11 /19/98  16:38:16 
Z o m m e n t :  TCLP EXTRACT Pb FDF POP 
lode: CONC Corr. Factor: 11.1 

E l e m  Pb2203 
Units m g / l  
A v g e  810.5 
SDev 3.4 
kRSD .4174 

#1 
#2  
#3 

807.1 
810.5 
813.9 



2293- 
Thu 11-19-98 04:41:43 PM page 17 

Analyte Scan 

Elenent tiam: 
Wavelength : 

Pb2283 
228,351 

N 
0 
m m 

220.289 220.412 
Wave lens t h 

- -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Yethod: FWF Sample Name:  1 1 7 4  7 4  03  1OX Operator: EML 
Run Time:  1 1 / 1 9 / 9 8  1 6 : 4 1 : 5 6  
Zomment:  TCLP EXTRACT Pb FDF POP 
JIode: CONC C o r r .  F a c t o r :  11.1 

Elem Pb2203 
U n i t s  m g / l  
Avge 7 5 1 . 7  
SDev 3.4 
%RSD . 4 4 6 6  

#1 
# 2  
#3 

7 5 2 . 4  
7 5 4 . 7  
7 4 8 . 1  



2293  

O M  

h l y t e  Scan 

Sle~ent  Nane: 
huelength : 

Pb2203 
220,351 

ThU 11-19-98 04:45:22 PM 

220.412 
Wave lens t h 

page 1 8  

. _ - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
lethod: FWF S a m p l e  N a m e :  1174 74 04 1OX O p e r a t o r :  E m  
!un Time:  11/19/98 16:45:38 
l o m m e n t :  TCLP EXTRACT Pb FDF POP 
l o d e :  CONC C o r r .  Factor: 11.1 

E l e m  Pb2203 
U n i t s  m g / l  
A v g e  665.5 
S D e v  2.8 
SFRSD -4234 

#1 
#2 
#3 

662.6 
668.3 
665.6 



AnalyCe Scan 

Element lane 
kvelength 

Pb2203 
220,351 

Thu 1 1 - 1 9 - 9 8  0 4 : 4 9 : 0 4  PM 

220 , 289 220.412 
Navelength 

page 1 9  

Elem Pb2203 
U n i t s  m g / l  
A v g e  8 6 4 . 1  
SDev 2 . 5  
%RSD . 2 8 7 7  

#1 
#2 
# 3  

8 6 6 . 2  
8 6 1 . 3  
8 6 4 . 8  



oalyte Scan 

lebtent Nm: 
iwlength : 

Pb2283 
228,351 

Thu 11-19-98 04:52:47 PM page 20 

220,289 220.412 

I Nave lens t h 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
zthod: FWF S a m p l e  N a m e :  1174 74 04 1OX MSD Operator: E m  
in T i m e :  11/19/98 16:53:03 
I m m e n t :  TCLP ANALYSIS 
>de: CONC Corr. Factor: 11.1 

z l e m  Pb2203 
rnits m g / l  
rvge 857.7 
: D e v  7.2 
;RSD .8344 

il 
:2 
: 3  

863.5 
859.9 
849.7 



2 2 9 3  

a 
Q m u l  
0 

3 

d 
E 
Q 
C 

Y 
IH 

Y 

n 

0 

nalyte Scan 

-7 

Pb2283 
228,351 

220.289 220.412 

I Wavelength 

page 2 1  

E l e m  Pb2203 
Units m g / l  
A v g e  1 . 9 7 7  
SDev . 0 6 0  
%RSD 3 . 0 1 1  

#1 
#2  
#3 

2 . 0 4 5  
1 . 9 4 4  
1 . 9 4 1  



Analyte 

Element 

Scan 
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Havelength : 
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2200351 
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I 1  

220.289 220.412 
Uaue length 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Method: FWF Sample Name: CCB Operator: E m  
Run Time: 11/19/98 17:00:31 
Comment: TCLP ANALYSIS 
Mode: CONC Corr. Factor: 1 

Elem Pb2203 
Units mg/l 
Avge D.0071 
SDev .0509 
%RSD 720.3 

#1 
#2 
#3 

D- .0350 
D. 0637 
D- . 0 0 7 5  

0 oe 3 G'7 
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PROJECT :Fernald POP DEMO 
PROJECT NO. : 775743.00065000 
DATE ANALYZED: 2/51/99 
SUBJECT : ANALYTICAL RESULTS - NITRATE by Ion Chromatography 

SAMPLE NO 

Det Lim M e t h o d  based on 50X dil. 
Fact. (mg/L) 

117917-01 
117918-02 
1 1791 9-03 
1 17920-04 
117921-05 
1 17922-06 
1 17923-07 
1 17924-08 
1 17925-09 
117926-10 

1 17949-01 
1 17949-02 
117950-01 
1 17950-02 
tlOb dup 
tlOb ms 
tlOb msd 
Spike Concentration (mg/L) 

Nitrate 
Concentration 

(mg/L) 

25 

QC 
1810 
1862 
1658 
1822 
191 1 
1935 
1887 
2254 
2054 
2155 

. 2166 
860 
1879 
1301 
1938 
1396 
1363 
878 

2759 
2771 
2000 

pass 
pass 
pass 

QUALIFIERS: 
U = ANALYTE NOT FOUND . VALUE GIVEN IS METHOD DETECTION LIMIT. 
UJ = ESTIMATED VALUE AT OR NEAR THE DETECTION LIMIT. ANALYTE IS PRESENT BUT MAY HAVE INTERFERENCE 
J = ESTIMATED VALUE DUE TO MATRIX INTERFERENCE. 
METHOD: ANALYSIS BASED ON EPA METHOD 300.0 Anions by IC 

IT CORPORATION CONFIDENTIAL 3 1  5/99 1 
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APPENDIX D 
SAMPLE CHAIN OF CUSTODY FORMS 

Proof of Principle Final Report May 14,1999 
Appendix D L:\TDL\SILO 1 &2Report\APPENDIX.doc 
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