SO

000001

o a aglBEY

- omq;%mfum;
£t Py
Ay g g




2293

APPENDIX A
DESIGN DRAWINGS

‘ - 0CCT02

IT Project 775743 Proof of Principle Final Report . May 14, 1999
Revision 0 Appendix A LATDL\SILO1&2\Report\APPENDIX.doc




D-00-10-001

DRAWING
NUMBER

2I5743IM 5/12/99 3:18pm Shiuhhord

FERROUS SULFATE
FROM P~-3010

2>

UIME SLURRY
FROM P-3004

2

FEED SLURRY
FROM RETRIEVAL

) B S

2293

VENT VENT
M=-1001 O RCS M-1002 10 RCS
VENT VENT
@ T I T A M=-1012] 1o aes- M=1010| 1o pes
)
i |
I t
: 1 3 A A
| . 1 1
I~1001 ) T-1002 | 1 1
! . \ 1
1 1 I 1
! ! LRI
1 | 1
| 1 !
1 | [
! 1 =4 -7
| | !
| | |
I ' |
[ | P v
1 1
i | T-10% (NOTE 3} (NOTE 3)
« T I>TT5 eI T T
4 [
(NOTE 3) (NOTE 3)
4
SLURRY 10
FILTER PRESS
& 13 ‘ 14
P~1010A/B P-1 A
¢r
P~1012A
RECYCLE FILTRATE
FROM_P~4001
S N
A4
S
N
T-1001 M-1001 P-1012A/8 I-1 M=1002 P-1010A/8 1-1012 M=1012 P-1022A/8 1-1010 M-1010 P-1020A 00@@03
SLURRY SLURRY SLURRY SLURRY SLURRY SLURRY BATCH BATCH FILTER BATCH BATCH TANK FILTER
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MIXER MIXER TANK MIXER TANK B
STREAM NO. OEEON KON ECNECEEONREONENEONECNES $ D> [ OO IO TO OO
COMPONENT FEED SLURRY | FEED SLURRY | FEED SLURRY SLURRY SLURRY FERROUS SULFATE |FERROUS SUUFATE| UME SLURRY [ LIME SLURRY [RECYCLE FILTRATE [RECYCLE FILTRATE| COND. SLURRY | COND. SLURRY [ FILTER FEED FILTER FEED
(LB/DAY) (L8 /DAY) (LB/DAY) (LB/BATCH) (LB/BATCH) (LB/BATCH) (LB/BATCH) (LE/BATCH) (LB/BATCH) (LB/BATCH) (LB /BATCH) (LB /BATCH) (LB/BATCH) (LB/BATCH) (LB/VAY)
K-65 SOUDS 37,086 18,543 18,543 1,854 1,854 1,898 1,898 3,796 37,962
_BENTO-GROUT 838 419 919 42 42 42 42 84 838
LIME, HYDRATED HIGH CALGIUM 70 70
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DISSOLVED SALTS 1 1 32 32 63 633
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TEMPERATURE " F) 70 70 70 70 70 70 70 79 70 70 70 70 70 70 70
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(LB/BATCH) (LB /BATCH) {LB/BATCH} (LB /BATCH) (LB /BATCH) (LB/BATCH) (LB/BATCH) {LB/BATCH) (LB /BATCH) (LB/BATCH) {LB/DAY) (LB /OAY) (LB /DAY) (LB/DAY) {LB/DAY) (L8/DAY) {LB/DAY) (LB /DAY) (LB/DAY) (LB /DAY)
SOUIDS 3.796 3,796 3.796 37.962 37.962 37.962
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DISSOLVED SALTS 63 57 7 2 55 7 633 566 67 20 546 57
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TEMPERATURE [&3) 70 70 70 70 70 70 70 70 70 82 70 70 70 70 ] 70 70 70 70 70 82
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SOUIDS ‘ 6 6 326
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VOLUME (cPw)
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TEMPERATURE ) 70 70 70 70 70 70 70 70 70 70 70 50
1. THE WASTEWATER TREATMENT SYSTEM WILL BE RUN AS NEEDED TO MAINTAIN WATER FLUOR DANIEL
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H BE REQUIRED UNTIL THE END OF THIS PROJECT. WASTEWATER TREATMENT BALANCE - o
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VOLUME (SCFW) 2,000 10,000 1,990 500
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BULK DENSITY (LB/FT%) 0.075 62.4 0.075 0.07% 0.075%
TEMPERATURE [d5) 70 50 70 70 70
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| 174701l

7 10 l10]aY

Preparation of the 70 wt-% Solids Silo 1 Surrogate

Compound Dry Weight | Moisture Content | Mix Weight |Actual Weight
(@) (%) (9) (9)

BaSO4 2,324.5 0.13 2,327.5{17123 3 + 50¢.]
Na2CrO4 18.0 0.01 18.0] (4O
Fe203 600.8 0.12 6015 (ol*>SS
MgO 128.3 0.5 128.9] 1269,
MgCO3 164.3 1.11 166.1] 1 & I
Mg3(P0O4)2 380.3 0.2 381.1] 361 (5
NaNO3 112.5 0.01 1125 (\2.> |
NiO 103.5 0.05 1036] 19D Ly
PbO 1,125.0 0.07 1,125.8] /2y
PbCO3 938.3 0.42 942.3] 4y;.33
PbSO4 1,417.5 0.01 1,.4176] /47,0
Na2SeO3 29.3 0.02 20.3[ 29-3g
Coarse SiO2 4,734.8 0 4,734.8] //13¢ 4p
Fine SiO2 4,339.4 0 4,3304| 4 239 ¢
Silica Fume 2,070.1 0.4 2,078.4] 2 vol.p
V205 20.3 0 203 20 > |
ZnO 2.3 0 23] 2.3}
Diatomaceous Earth 330.8 0 330.8] z235.74
Feldspar 3,660.8 0.01 3,661.2] Sep).0
Water 9,6225] P42 s

1. Weigh out the dry chemicals and place in a 10 gallon container

2. Blend well, breaking up any lumps

3. Add the water and mix thoroughly

4. Collect and weigh 4 1-L samples for validation testing and analysis

Weight (g)
Sample 1
Sample 2 set PC 16,
Sample 3
Sample 4
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Preparation of the 70 wt % Solids Silo 2 Surrogate

Compound Dry Weight | Moisture Content | Mix Weight {Actual Weight

Q) (%) (@) (@)
AI203 182.3 0.02 182.3] ;42.3
Na2HAsO4 78.8 0.04 78.8] 1&.@
BaSO4 1,5630.0 0.13 1,532.01 ;y320.
CaCO3 864.0 0.17 865.5] @y
Na2CrO4 13.5 0.01 13.5 13.
Fe203 1,401.8 0.12 1,4034] 14¢3.%
KNO3 81.0 0.1 81.1 8.1
MgCO3 587.3 1.11) 593.9] $93.9
Mg3(PO4)2 389.3 0.2 390.1 390.1
NaNO3 159.8 0.01 159.8] 7.4
NiO 83.3 0.05 83.3 a3.3
PbO 803.3 0.07 803.9] Aoz ¢
PbCO3 103.5 0.42 103.9] 10%%
PbSO4 906.8 0.01 906.9] 409¢.9
Na2Se03 225 0.02 225 22.y
Coarse SiO2 4,753.8 0 4,753.8| ¢ 352 .8
Fine SiO2 4,127.0 0 4,127.0| 4 y22.6
Silica Fume 2,069.9 0.4 2,078.2] z 10%-8
V205 20.3 0 20.3 0.3
ZnO 2.3 0 2.3 245
Tributyl Phosphate 207.0 0.11 207.2 203.2
Kerosene 207.0 0 207.0] -
Diatomaceous Earth 996.8 0 996.8 qqg
Feldspar 2,988.0 0.01 2,9883] 2948V
Water 9,654.1] 74657.0
1. Weigh out the dry chemicals and place in a 10 gallon container
2. Blend well, breaking up any lumps
3. Mix in tributyl phosphate and kerosene and mix well
4. Add the water and mix thoroughly
5. Collect and weigh 4 1-L samples for validation testing and analysis

Weight (g)

Sample 1
Sample 2
Sample 3 Ste Fe 4G fet 10fe (92
Sample 4 /
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FojectName EDFT™P 2293

Proyect No.

X Jols
775743 Page No: 1174 e
Preparation of the 70 wt % Solids Demonstration Surrogate o /p g
Compound Dry Weight | Moisture Content | Mix Weight |Actual Weight
(@) (%) @ (@)

Na2HAsO4 38.3 0.04 38.3] 38 38

BaSO4 1,840.5 0.13 1,8429| ( 8w 1.8b

Na2CrO4 60.8 0.01 60.8] co.78

Fe203 567.0 0.12 967.71 563 .4y

Mg3(PO4)2 528.8 - 0.02 528.9| 577¢ .28
-INaNO3 238.5 0.01| 238.5| z38.4¢

NiO 96.8 0.05] -~ 968 <9¢.76

PbO 1,275.8 0.07 1,276.7) (2761

PbCO3 1,485.0 0.42 1,491.3] ¢, 491.2y

PbSO4 596.3 0.01 596.4| 5 9¢.3¢

Na2SeO3 33.8 0.02 33.8 33.85

Coarse SiO2 4,482.0 0 4,482.0| v 48z.0

Fine SiO2 4,252.5 0 42525 4 252.3

Silica Fume 2,052.0 0.4 2,060.2] 264433

V205 20.3 0 203] 2¢.31

ZnO 2.3 0 23| 2.5

Tributyl Phosphate 207.0 0.11 20721 20%-L

Kerosene 207.0 0 207.0f 20%-0

Diatomaceous Earth 411.8 0 411.8| 411.63

Feldspar 4,122.0 0.01 4122414 722.6

Water 9,631.4] ¢ 3ze

1. Weigh out the dry chemicals and place in a 10 gallon container

2. Blend well, breaking up any lumps

3. Mix in tributyl phosphate and kerosene and mix well

4. Add the water and mix thoroughly

5. Collect and weigh 4 1-L samples for validation testing and analysis

Weight (g) I
Sample 1
Sample 2

ges fo 16.
Sample 3 , par w/ “/qg

Sample 4
Completed By: W
Date: ;o/b[fg
] G0CO%%
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Sample |Mg3(P0O4)2j Extraction Total pH at pHat | Soluble| Dissolved| Dissolved Soluble
Added Fluid Volume 5 min. 1hr P P Mg3(PO4)2| Mg3(P04)2
() (L) (mg/lL) | (mg) (mg) (%)
1174-061-1f 0.2341 TCLP #1 0.2 491 5.03 266.6 53.32 226.30 96.67
1174-061-2] 0.2431 TCLP #1 0.2 4.98 4.99 2788 | 55.76 236.65 97.35
1174-061-3| 0.2339 TCLP #1 0.2 497 4.96 270.5 54.1 229.61 98.16
1174-061-4| 0.2387 TCLP #1 0.2 4.96 4.96 2778 55.56 235.80 98.79
PP
Sample |Mg3(PO4)2] Extraction Total pH at pHat | Soluble|Dissolved| Dissolved [ Soluble
Added Fluid Volume 5 min. 1hr P P Mg3(P0O4)2| Mg3(P04)2
(9) ‘ (L) (mg/L) [ (mg) (mg) (%)
1174-062-1] 0.2302 | pH 10 water 0.2 10.10 10.21 3.630 | 0.726 3.08 1.34
174-062-2] 0.2213 |{pH 10 water 0.2 10.04 10.15 | 3.932 | 0.7864 3.34 1.51
62-3] 0.2318 |pH 10 water 0 2 10.04 10.22 | 4.023 | 0.8046 341 1.47
62-4] 02250 |pH 10 water 10.04 1025 | 3.706 | 0.7412 3.15 1.40
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Silo 1 Surrogate 1174-€3-02 134 -p3-04

S1-1 S1-2 S1-3 S1-4

Compound Mix Weight | Mix Weight | Mix Weight | Mix Weight
' (9) -(9) (9) (9)
BaS04 10.34 10.34 10.34 10.34
Na2CrO4 0.08 0.08 0.08 0.08
Fe203 2.67 2.67 2.67 2.67
MgO 0.57 0.57 0.57 0.57
MgCO3 0.74 0.74 0.74 0.74
Mg3(P0O4)2 1.35 1.18 1.01 0.84
NaNO3 0.50 0.50 0.50 0.50
NiO 0.46 0.46 0.46 0.46
PbO 5.00 5.00 5.00 5.00
PbCO3 4.19 4.19 4.19 4.19
PbSO4 6.30 6.30 6.30 6.30
Na2SeO3 0.13 0.13 0.13 0.13
Coarse SiO2 21.38 21.55 21.72 21.89
Fine SiO2 19.29 19.29 19.29 19.29
Silica Fume 9.24 9.24 9.24 9.24
V205 0.09 0.09 0.09 0.09
Zn0O 0.01 0.01 0.01 0.01
Diatomaceous Earth 1.47 1.47 1.47 1.47
Feldspar 16.27 16.27 16.27 16.27
Water 42.77 42.77 42.77 42.77
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Silo 2 Surrogate 113Y4-pY-Gi UE-e1-02 g y-e¥-03  AY-L-ey
S2-1 S2-2 S2-3 S2-4
Compound Mix Weight | Mix Weight | Mix Weight | Mix Weight
| (9) (9) (9) (9)
Al203 0.81 0.81 0.81 0.81
Na2HAsO4 0.21 0.21 0.21 0.21
BaS0O4 6.81 6.81 6.81 6.81
CaCoO3 3.85 3.85 3.85 3.85
Na2CrO4 0.06 0.06 0.06 0.06
Fe203 6.24 6.24 6.24 6.24
KNO3 0.36 0.36 0.36 0.36
MgCO3 2.43 2.43 2.43 2.43
Mg3(PO4)2 1.38 1.21 1.04 0.86
NaNO3 0.71 0.71 0.71 0.71
NiO 0.37 0.37 0.37 0.37
‘ PbO 3.57 3.57 3.57 3.57
PbCO3 0.46 0.46 0.46 0.46
PbSO4 4.03 4.03 4.03 4.03
Na2SeO3 0.10 0.10 0.10 0.10
Coarse SiO2 21.48 21.65 21.82 22.00
Fine SiO2 18.34 18.34 18.34 18.34
Silica Fume 9.24 9.24 9.24 9.24
V205 0.09 0.09 0.09 0.09
ZnO 0.01 0.01 0.01 0.01
Tributyl Phosphate 0.92 0.92 0.92 0.92
Kerosene 0.92 0.92 0.92 0.92
Diatomaceous Earth 4.43 4.43 4.43 443
Feldspar 13.28 13.28 13.28 13.28
Water 42.76 42.76 42.76 42.76
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Demonstration Surrogate

HIET~0r U Y503
082

uB(-eS’-ei OP¢-ec-ay
S-1 S-3 DS-4
Compound Mix Weight | Mix Weight | Mix Weight | Mix Weight
' (9) (9) (9) (9)
Na2HAsO4 . 0.17 0.17 0.17 0.17
BaSO4 8.19 8.19 8.19 8.19
Na2CrO4 0.27 0.27 0.27 0.27
Fe203 2.52 2.52 2.52 2.52
Mg3(P0O4)2 1.88 1.64 1.41 1.17
NaNO3 1.03 1.03 1.03 1.03
NiO 0.43 0.43 0.43 0.43
PbO 5.67 5.67 5.67 5.67
PbCO3 6.63 6.63 6.63 6.63
PbS0O4 2.65 2.65 2.65 2.65
Na2Se03 0.10 0.10 0.10 0.10
Coarse SiO2 20.39 20.63 20.86 21.10
Fine Si0O2 18.90 18.90 -18.90 18.90
Silica Fume 9.16 9.16 9.16 9.16
V205 0.09 0.09 0.09 0.09
Zn0O 0.01 0.01 0.01 0.01
Tributyl Phosphate 0.92 0.92 0.92 0.92
Kerosene 0.92 0.92 0.92 0.92
Diatomaceous Earth 1.83 1.83 1.83 1.83
Feldspar 18.32 18.32 18.32 18.32
Water 42.77 42.77 42.77 42.77
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Additional Formulations for FDF Silo 1 & 2 POP
IT project 775743 00045000 -

Using 500 g portions of the Silo 1 or Demonstration filter cake material, make the 0
following formualtions:

Portland Calcium Class F Triple Ferrous
Cement Hydroxide Fly Ash Superphosphate Sulfate
Mix Ratio(9) Mix Ratio (9 MixRatiolg] Mix Ratio (9)] Mix Ratio(q )
0.10 (190 - 0.10(100) 0.02 (20| 0.02 (zo)
0.10 0.10 - 0.02 0.02
020(z09|  0.10 - 0.02 0.02
-~ 0.20 fr0p) - 0.02 0.02
- 0.10 0.10 0.02 0.02
Sawgles ASST Niwvbers 111298 S 1 — 11129% S5
Fov $lo mires gn R ’mzﬁ‘?/D’l‘-‘ mLﬁﬂgij 9;;2’ W
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Wtk Plan FDF S 192 Pop phore Formulytns

11/13/‘7?

Using 1.0 kg of the dewatered Silo | or Demonstration

Work Plan for Fernald Silo 1 & 2 POP
IT Project 775743 00045000

surrogate, make the following

formulations:
Portland Calcium Class F Triple Ferrous
Cement Sulfate Fly Ash Superphosphate Sulfate
Mix Ratio | Mix Ratio Mix Ratio Mix Ratio Mix Ratio
0.10 0.10 — 0.02 0.02
— 0.10 0.10 0.02 0.02
- 0.20 - 0.02 0.02

Compact treated material into two 2"x4" molds and two B oz cups.
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Silo 1 Surrogate
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BaSO4 10.34 10.34 10.34 10.34
Na2CrO4 0.08 0.08 0.08 0.08
Fe203 2.67 2.67 2.67 2.67
MgO 0.57 0.57 0.57 0.57
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NaNO3 0.50 0.50 0.50 0.50
NiO 0.46 0.46 0.46 0.46
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PbCO3 4.19 4.19 4.19 4.19
PbSO4 6.30 6.30 6.30 6.30
Na2SeO3 0.13 0.13 0.13 0.13
Coarse SiO2 21.89 22.05 22.22 23.92
Fine SiO2 19.29 19.29 19.29 19.29
Silica Fume 9.24 9.24 9.24 9.24
V205 0.09 0.09 0.09 0.09
Zn0O 0.01 0.01 0.01 0.01
Diatomaceous Earth 1.47 1.47 1.47 1.47
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[A203 0.81 0.81 0.81 0.81
Na2HAsO4 0.21 0.21 0.21 0.21 |
BaSO4 6.81 6.81 6.81 6.81 .
CaCO3 3.85 3.85 3.85 3.85
Na2CrO4 0.06 0.06 0.06 0.06 I
Fe203 6.24 6.24 6.24 6.24 1
KNO3 0.36 0.36 0.36 0.36
MgCO3 243 2.43 2.43 2.43 ]
Mg3(P04)2 0.00 0.34 0.68 1.02 i
NaNO3 0.71 0.71 0.71 0.71
NiO 037 0.37 0.37 0.37 I
PbO 357 3.57 3.57 3.57 i
PbCO3 0.46 0.46 0.46 0.46
PbSO4 4.03 4.03 .03 4.03 !
Na2SeO3 0.10 0.10 0.10 0.10 i
Coarse SiO2 22.86 22.52 22.18 21.84
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Silica Fume 9.24 9.24 0.24 - 9.24 |
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ZnO 0.01 0.01 0.01 0.01
Tributyl Phosphate 0.92 0.92 0.92 0.92 i
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Diatomaceous Earth 4.43 4.43 443 443
Feldspar 13.28 13.28 13.28 13.28 |
Water 42.76 4276 4276 4276 '
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Na2CrO4 0.27 0.27 0.27 0.27
Fe203 2.52 2.52 2.52 2.52
Mg3(P04)2 2.00 1.88 1.76 1.64
NaNO3 1.03 1.03 1.03 1.03

+ INiO 0.43 0.43 0.43 0.43
; PbO 5.67 5.67 5.67 5.67
,  |PbCO3 6.63 6.63 6.63 6.63
. |PbSO4 2.65 2.65 2.65 2.65
* INa2Se03 0.10 0.10 0.10 0.10
. |Coarse SiO2 20.27 20.39 2051 | 20.63
" [Fine Si02 18.90 18.90 18.90 18.90
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- {v205 0.09 0.09 0.09 0.09
ZnO 0.01 0.01 0.01 0.01
Tributyl Phosphate 0.92 0.92 0.92 0.92
Kerosene 0.92 0.92 0.92 0.92
Diatomaceous Earth 1.83 1.83 1.83 1.83
Feldspar 18.32 18.32 18.32 18.32
Water 42.77 4277 4277 42.77
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Compound Mix Weight | Mix Weight Compound | Mix Weight | Mix Weight
9) (@) _(9) (9)
B8aS0O4 10.34 10.34 Na2HAsO4 0.17 0.17
Na2CrO4 0.08 0.08 BaS04 8.19 8.19
Fe203 2.67 2.67 Na2CrO4 0.27 0.27
MgO 0.57 0.57 Fe203 2.52 2.52
MgCO3 0.74 0.74 Mg3(PO4)2 117 1.41
Mg3(P0O4)2 0.17 0.00 NaNO3 1.03 1.03
NaNO3 0.50 0.50 NiO 0.43 0.43
NiO 0.46 0.46 PbO 5.67 567
PbO 5.00 5.00 PbCO3 6.63 6.63
PbCO3 4.19 419 PbSO4 2.65 2.65
PbSO4 6.30 6.30 Na2Se0O3 0.10 0.10
[Na2SeO3 0.13 0.13 Coarse SiO2 21.10 20.86
Coarse SiO2 22.56 22,73 Fine SiO2 18.90 18.90
Fine SiO2 19.29 19.29 Silica Fume 9.16 9.16
Silica Fume 9.24 9.24 V205 0.09 0.09
V205 0.09 0.09 Zn0O 0.01 0.01
ZnO 0.01 0.01 Tributyl Phosphate 0.92 0.92
Diatomaceous Earth 1.47 1.47 |Kerosene 0.92 0.92
Feldspar 16.27 16.27 Diatomaceous Earth 1.83 1.83
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Jroject Name EDF POP . 2 29 3
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>roject Number _ /7S 7 43
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L | Project Name F -DF :PoP
W project Number 7 7.8 7443
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Entries by

Fc,LNa,uL KLbS

FERNALD Ké5 PROOF OF PRINCIPLE
REVISED BENCH-SCALE ‘

Sample Number 1174-87-01 Date 12/8/98

ame eg venn ource monstration

FORMULATION *

K65 | &8 [Calon)Z . JCa504°0 512 IFeSO_4'6'H2'0'-FFLY ASH . TSP

SURROGATE

FILTER CAKE —
PLANNED (% wiw) N/A 15% 0% 5% 1% 0%
PLANNED (g) ' 2000 300 0 100 20 0
ACTUAL (g) 2000,00 $60. 00 O 100.00 2.0.00 o

J'V_ -
Mixer Speed #a M v
Time of Mixing L otw
o
Room Temperature (C) Z( ke Temperature Rise (C) l-[-
Final Grout Temperature (C)
WEIGHTS FOR ALIQUOTS (g)
s .

Tare 2 x 4 inch mold 2/ Density (g/cc) & Ll
Wt Compacted Sample in mold 25523
Tare 2 x 4 inch mold A Density (g/cc) ’ b ;
Wt Compacted Sample in mold 2 Y 22
Tare 2 x 4 inch moid Density (g/cc) I' “’ a

Wt Compacted Sampte in mold e, %

Poacket Penetrometer sample

Vol. Compacted in S. Cup (cc)  _Zog

Mod. ANS 55.1
Vol Smp in Container L 00
Vol. Liquid @ 24 hr —

\6\‘\

1SNt

00CO38

Date 7'!')”/33




Project Name E. DE Pop

Project Number_ 7 Z§~ 7%3

Fernnwedl b-¢ S posf?

Decoms ety

Sertq

- Fotm 3

FERNALD K65 PROOF OF PRINCIPLE

REVISED BENCH-SCALE
Sample Number 1174-88-01 Date 12/8/98
ﬂame : Greg Benna source Demoﬁ?aﬁon
FORMULATION
K65 | 9] JCa(OH)2 ICas04°0.512 ‘FeSO4'6H20 ‘FLY ASH
SURROGATE
FILTER CAKE - e
PLANNED (% wiw) N/A 15% 5% 0% 1% 0%
PLANNED (g) 2000 300 100 0 20 1}
ACTUAL (g) 2000.00D 3o00.®}  190.00p O 10.v0 [ o)
Mixer Speed 2
Time of Mixing 3rid
o -
Room Tempetature (C) 2 / Temperature Rise (C) S
Final Grout Temperature (C)
‘ WEIGHTS FOR ALIQUOTS (g)
Tare 2 x 4 inch moid 2/3 Density (g/cc) |, 6 L
Wt Compacted Samptle in maid Y. 74
Tare 2 x 4 inch mold L2022 Density (g/ec) , =) 7
Wt Compacted Sample in mold 3y¥ 04
Tare 2 x 4 inch mold L3y Density (g/cc) [ =3 A
Wt Compacted Sample in mold 32¥ yf
Pocket Penetrometer sample
Vol. Compacted in S. Cup (cc) A 00
Mod. ANS 55.1
Vol Smp in Container 4 on
Vol. Liquid @ 24 hr =)

A

®
/.

Entries by

\44

0 ()

00C039
Date 27//579,9




A Project Name EDE E{E 2 293
'd Project Number__ 775 743 - 1174.089

®

Feenald KLS (of

L |
t
L FERNALD K65 PROOF OF PRINCIPLE
l REVISED BENCH-SCALE
1
Sample Number 1174-89-01 Date 12/8/98
g Name Greg pennelt Source Demonstration
) FORMULATION
i
g ! K65 TFC Ca(OH)2 Ca504°0.5H2 JFeS04°6H20 JFLY ASH Trsp
’ SURROGATE .
! FILTER CAKE _ .
a 3 PLANNED (% w/w) N/A 15% 0% 0% 1% 10%
1 PLANNED (g) 2000 300 0 0 20 200
ﬂ i ACTUAL (g) 20004 30000 o o 200D 2.00.00
a ; Mixer Speed "4—
Time of Mixing S ms
o
Room Temperature (C) ° Temperature Rise (C) 7
Final Grout Temperature (C) ’
! WEIGHTS FOR ALIQUOTS (g)
Tare 2 x 4 inch mold 2/23 Density (g/cc) I ] k '4
Wt Compacted Sample in moid 3L8.%9
1 Tare 2 x 4 inch mold Density (g/ce) : ( Vb A
1 Wit Compacted Sample in mold 3¢y 81
4
i Tare 2 x 4 inch mold 751 Density (g/cc) | gg
B Wt Compacted Sample in mold 39,79

i Pocket Penetrometer sample PP @ OVe/APNVTure (tsh) ‘ g
Vol. Compacted in S. Cup (cc) L0~ 2 Cure (tsf) i"

1 Mod. ANS 55.1
]

|

Vol Smp in Container 20 (
Vol. Liquid @ 24 hr ra)

A |

A W N N W N EEAN

/ ﬂu( : G0C100
Entries b& / \/V\() Date Z‘/( f' / ?7



Project Name FDF 7DaF

Project Number __“2 2§ 73

Ferrndd K-¢5 10F
9 9%7’*\

pevwon

)

11741%&09 3

Set(o el FR~ # S

FERNALD K65 PROOF OF PRINCIPLE

REVISED BENCH-SCALE
Sample Number 1174-80-01 12/8/98
Narne Greg Bennetl Bource Demonstration
FORMULATION
K65 TP
SURROGATE
FILTER CAKE __
PLANNED (% wiw) N/A 15%
PLANNED (g) 2000 300
ACTUAL (g} 2000.00 3w. [7;0]
Mixer Speed sZ
Tirme of Mixing i

Room Temperature (C)
Final Grout Temperature (C)

re 2 x 4 inch moid
Compacted Sample in motd

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

Val Smp in Container
Vol. Liquid @ 24 hr

L
72095 -

2/.33

2%%.29

2/.32

TY243

2/32

58,79

L2090
220

n—

q
\‘:% \"

Temperature Rise (C)

WEIGHTS FOR ALIQUOTS (g)

Density (glce)
Density (g/cc)

Density (g/cc)

[ O

[.5¢€

| GO

PP @ 0\'0“"! éure {tsf) (.;
P@ 2 ¢ ure (tsf) Z-

Entries by M’Qm W

00C101

Date Z(//#??



d Project Name FbEe 2P 2 2 9 3
W project Number __ 775 7643 - 1174.091

Jald KGS bo P

®

4 (LB

i FERNALD K65 PROOF OF PRINCIPLE
g | REVISED BENCH-SCALE
‘! Sample Number 1174-91-01 Date 12/8/98

Name Greg Bennen Source Demonstration

‘ B
q FORMULATION
E i RES | GOl ICaon)2

! SURROGATE
. FILTER CAKE _ _

PLANNED (% wiw) NIA 0% 5%
] i PLANNED (g) 2000 200 100 86
: i 1) 20V «0 / C ary

l ACTUAL (g} Lvo. OD . UD .
4 A Mixer Speed #2-
i Time of Mixing 2 -, { A/ »

: ]

' Room Ternperature (C) gj 4 Temperature Rise (C) lf

Final Grout Temperature (C) 8{ [
WEIGHTS FOR ALIQUOTS (g)

!

. Tare 2 x 4 inch mold Density (g/cc) ‘ « é @
g ! Wt Compacted Sample in mold

-

: Tare 2 x 4 inch mold 3/ Density (g/ce) ) 7
g Wt Compacted Sample in mold Y,/ 9
) I Tare 2 x 4 inch mold 2/ 35 Density (g/cc) K 5¢

’ Wt Compacted Sample in mold pL*N'3]
g Pocket Penetrometer sample

. ’ PP A Cure (ts
! Vol. Compacted in S. Cup (cc) 2¥ O ol

PP I3 Cure (tsf) [
y ure (tsf) .
. Mod. ANS 55.1 ure (tsf) %
| VoI Smp in Container 2 PE i gum (tsf)
Vol. Liquid @ 24 hr M @ . Cue ——

/Y 1sf55

ﬂﬁ‘lﬁﬂﬂﬂ

' 00C102
] Entries by // %j—,m L ) Date 2/{// 5/{/ 77



Project Name Y /Do P : | 2 2g 3
Project Number 77857453 1174 . 092

FERNALD K65 PROOF OF PRINCIPLE

REVISED BENCH-SCALE
Sample Number 1174-86-01 Date 12/8/98
Name Greg Bonner Source Pemonstration
FORMULATION
K6! FPC
SURROGATE
FILTER CAKE —
PLANNED (% wiw) N/A 20%
PLANNED (g) 2000 400
ACTUAL (g) 2000.0 400,00
Mixer Speed 1
Time of Mixing B, o
°o o
Room Temperature (C) 2-( Temperature Rise (C) é
Final Grout Temperature (C) 3:7 Ld
WEIGHTS FOR ALIQUOTS (g)
Tare 2 x 4 inch mold 2/ 32 g Density (g/cc) I Ll
Wt Compacted Sample in mold 26 Y. zz
Tare 2 x 4 inch motd 2/:33 Density (g/cc) LLb
Wt Compacted Sample in mold 152,23 )
I LG

Tare 2 x 4 inch motd . 2 /: 22 Density (g/cc)
Wt Compacted Sample in mold a‘ v/

Pocket Penetrometer sample

Vol. Compacted in S. Cup (cc) 2-{0O
Mod. ANS 55.1

Vol Smp in Cantainer 4o
Vol. Liquid @ 24 hr o

|
4/\\

: Z ‘ g W 00Cc193
Entrie
=0 7 @ Date Z—’/ l b/l /7',9
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roject Name |- D PO
‘roject Number 7 7S 7‘-1— 3

Weight Log

Batch 1 - Tank A ‘,4& /fﬂ

Fernald POP Surrogate SIurrY

2293,

1179:002

7 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 2563 MMT 2.2 & net 22.83 #
Actual weight(bags 6-10): full 35.%®%MT 2.2 .. & net 2.3. #0 «
Actual weight(bags 11-15): full 24 .90xMT R BLY »ynet 22. o L

Actual weight(bags 16-19): full 24.10KkMT 1.3 ¥y net (9.40 v
. Total =
By 12/ (48 date @at Be.93 &9

863849 4

9.1 “%

Actual weight: tare 0.° 9 gross I'C (9] 9 net ISLo,
By 12/ (48 date 7ea- |

- Sodium Chromate ~ Weigh out 2480 gr, split between all 38 bags, ~ 66 gr/bag
Actual weight: tare 3 4  gross 2,18% 4 net 1.{‘/80 ’
By 12/ /98 date Fret

~ Nickel Oxide —~ Weigh out 3350 gr, split between all 38 bags at ~106 gr/bag
Actual weight tare O ¢  gross 3,956 9 net 3,12 9
By /fasL date 1ifu /14

« Sodium Selenate —~ Weigh out 920 gr, split betwéen all 38 bags at ~25 gr/bag
Actual weight tare ay gross 416 q net {104
By far date ifss /44

“’Vanadium Pentoxide — Weigh out 830 gr, split into all bags at ~22 gr/bag

Actual weight: tare 6 4 gross 83p4 et 83-7
By p”_ date ﬂ-{r.l/fd

seoas®

-~ Sodium Arsenate — Weigh out 1560 grams, split between all 38 bags at ~42 grlbag _a., Tore*

Page 1 of 5 /t" U{“h‘

Entries by _mfx(f‘,%ﬂ
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Il Project Name FDE Pop 2 29 3

| | ‘ . 1179:.003
! project Number 7IS5 74> _
f
i
l
I
i
l] . / Zinc oxide — weigh out 90 gr, sprinkle into as many bags as possible
I Actual weight: tare 0 ¢ gross 13 ) net 0 3
0 BY Aar date 11/u/?8
</Sodium nitrate — Weigh out 9740 gr, split into 38 bags at ~260 gr/bag

' | R
\ Actual weight: tare & 4 gross 43/4 4 net C3y4, \

By pae date Lzt (48 : \
' -/ Magnesium Phosphate — weigh out 13,380 gr, split into 38 bags at 360 gr/bag
| Actual weight: tare o Y gross ;5.539} net I3, 380,
] By Pas date (2/u [qe
) . v/ Diatomaceous earth - weigh out 2 batches of 8405 gr, split into 19 bags at 453 gr/bag

AtTae nidwr o Ceat SU@ 4 T g
1 Actual weight m (o} : gross Syeo 3 net 343:::

Actual weight: tare & A. goss $560 4 net STes 4

A (18— 8TE T e~ Saa®) pov
I By gut date (i{27)9e TamaAL: Doy
| “ iron oxide — Weigh out 2 batches of 11,585 gr, split into 19 bags at ~624 gribag
| Actual weight tare o 4 gross /3959 net 1,587 9

Actual weight: tare 0 3 gross .l,fe' y net HNHY o
| totalzz (30 4

By Arst date szt /5@
l :.Ne:'do ggaw— weigh out 2 batches of 12,170 gr, split into 19 bags at ~656 gr bag
|

Actual weight: tare o gross 24.3c/a net 2¢.3
i Actual weight: tare " gross I, net “

fotal -

| By Pas date c2./u (70
' Page 20of 5 fee u/u/n
|
|
X
!
| : | QQC1i00
| Entries byw Date Zzlé /?9




Jject Name FDF POP
dject Number 775 74'3

Intries byw

229 3

1179.004

Lead Oxide — weigh out 4 batches of 13,028 gr, split into 9 bags, ~1405 gr/bag, with a half

share in the 10™ bag - IN HOOD

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

Byﬁu-

gross 16.8 ¥q net 26.6,<y

tare ® »9
tare 4 gross 36.1 ya net .l w9
tare gross net
tare gross net
date ‘. /2, /48

total y2.1¢ 29

Lead Carbonate — weigh out 4 batches of 15,218 gr, split into 9 bags, ~1641 gr/bag, with a
half share in the 10™ bag - In Hood

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

By /A

Barium Sulfate - weigh out 5 batches of 15,044 gr, split into 7 bags, ~4500 gr/bag, with a
half share in the 8™ bag

Actoac wilibpr:

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

By Cat

tare © wy  gross 29-3 %9 net 1a.3 g
tare 6 we gross £0-3 w4 net 22.4 9
tare 0 wxq gross ze.3 xy net Zo.4% K9
tare gross net

total Ga.t x4

date u./u/%

Taas o0 9 Gom (Y, 0kl o sar 13 04Y 9
tare 8 4 gross /T, wq, net 15644
tare o ¢ gross -, oY) net /1,04 o
tare o o gross - aw’ net lr oy 9
tare ¢ 4 gross o-w, net ,r o¥'y

date (ife /9@

Feldspar —~Get gross weight on 7 bags (50 ibs ea) of Feldspar, spiit each bag into 5 bags of
dry biend, ~10 Ib/bag, 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:

By Or -

tare o Ny
tare o
tare o ks,
tare o
tare o
tare & &9
tare # Ky

tare -

[

date

grossd3,0%  net
gross ). ¥ »9 net
gross 2ol 23,/ ¥ net
gross L1.¥ w9 net
gross 2y, xa net
gross 2%/ w4 net
Qross 2.9 wa net

7ot nq Total

gross _ .3 me  net

Teo ¥ »
AR

u/.,,muo-s [ )

page 3of5
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| Entries by_‘mgjé_éf

>roject Name FDF PoP

3roject Number

778 743

1179:00

163

Coarse Sllica, (Sand) - Get gross weight on 8 bags (50 Ibs ea) of sand, split each bag into 4
bags of dry blend, ~12.5 Ib/bag, get tare weight on mt bags, totat 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: tare gross H4.To Kenet 4%, Lo k)
Actual weight: tare gross 3.0 Kanet 3.60 <9
Actual weight: tare gross 4y Sowynet wy,T k9
Actual weight: tare Qross 43 yowy net yi.ya w
Actual weight: tare gross ;930 . et 18.20 k9
Actual weight: tare &+9%” gross net
Actual weight: tare | gross - net
Actual weight: tare (4 «y  gross net -ty
Total 42/.1 1wy
Actual weight: tare L-The~ gross net
Total
By Pat date 13/s1/29

Tributyl Phosphate — Weigh out 8450 gr, hold to mix with fine silica
Actual weight tare o gross 9.5 x4

date ®f23/96

net g8.¢ &%

By"m—

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

Actual weight tare & gross 8. T &y net 8 ¥ kq

By #F<~ date 12/73 k9

Fine Silica — Get gross weight on 7 bags (50 Ibs ea) of fine silica, put into open head drum,
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: tare gross 4§.3 uy net 4 f.3u,
Actual weight: tare gross ¢ uy Net «5.C )
Actual weight’:, tare gross 5.y ¢q net yy.d wy
Actual weight: tare gross 23 4 xq N8t 13 04y
Actual weight tare ;.. Ky 91088 ¢ uy net 1T ey
Actual weight tare* gross net

Actual weight tare gross net

- Total tH.?E9
Actual weight tare gross net
Total
By date

Pagedof 5 4, u{u/f‘

00C138
Date ///7/ 79




roject Name FDF pop 1179 00%29 3‘
roject Number 775-’743 .

Mix kerosene and TBP, add organics mix to fine silica in drum and mix with helical mixer.
Bentogrout — Weigh out 3 sacks of 29.1kg, hold to mix with water in tank
Actual weight:  tare gross (8 [y net b8 (kg . :
Actual weight. tare g.. &4 gross 12.Rkq net /1.2 k7
Actual weight: tare #,.0¢% gross net R
bastpa . reSions 1. 314
By fre date “/ﬂ/‘l& ‘
Water
Add 5117 Ibs of water to tank through neptune meter. / V74 / 9 ?

Meter calibration smar tg3298.0
Lb 4178 <qu.z 45t . -
Gal se 5o <y e ©£3848.>
Apparent |b of water per gallon on neptune meter .39 -4”/6:»
2,3M.65 Mgy 2210 G . 5. .S 6w
Tley gy o e
Page 5of 5
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'Project Name FJF ?D P | . 2 29 3
| Project Number__ 7 7.8 743 - 1179:.007

Sodium Arsenate — Waeigh out 1560 grams, split between all 38 bags at ~42 gribag

|
Weight Log

1 Batch2-TankB
: Fernald POP Surrogate Slurry
! : Silica Fume — Use 19 bags, approx r;alf 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.
i Actual weight(bags 1-5): full 25.2Ks MT net 2%.¢ %9 0@'
q Actual weight(bags 6-10): full 2 7./ A MT net 251 ?

Actual weight(bags 11-15): full 2¥ -2 ¥K9MT net 27.8 %9

Actual weight(bags 16-19): full 2o ; gESMT 6.9 &9 net 1.2 «? 0\0\
| " Total By
1 By e date 12fz:/ sV e \\\\
i
q

Actualweight tare (5§  gross (50604 net 1760
By set date 1222 44
Sodium Chromate — Weigh out 2480 gr, split between all 38 bags, ~ 66 gr/bag

-

Actual weight tare O q gross -;lqgo" net 2—1‘(864'

By =an date )2/2:/46

Nickel Oxide — Weigh out 3850 gr, split between all 38 bags at ~106 gr/bag
Actialweight tare o 4  gross 37509 net 7700,

By PatL date (z/>22/99

Sodium Selenate — Weigh out 920 gr, split between ail 38 bags at ~25 gr/bag
Actual weight: tare:. ) o 'groa Q20q net 20y

By Pre date nfzefa

Vanadium Pertoxide — Weigh out 830 gr, spiit into all bags at ~22 gribeg
Actual weight tars o4 - gross 5‘50, net 830,

By frc date /2/2:/4¢

P!

Page 1 of §

[T

) .

! ' 00C119

1 Entries by-jﬁ@ﬁ%é V/4 Date_J/a_,L‘L_




Jject Name FDF POP 11790%8293
Jject Number 775 7/4-:3

Zinc oxide — weigh out 90 gr, sprinkle into as many bags as possible

Actual weight: tare Oq gross ?05 net fo 3

By fae date )2/21/4¢

Sodium nitrate — Weigh out 9740 gr, split into 38 bags at ~260 gribag

Actual weight tare 77,  gross 4 Ho et 7{’4"[ 6

BY pes date /z./u.)gz

Magnesium Phosphate - weigh out 13,380 gr, spiit into 38 bags at 360 gr/bag

Actual weight tare ©9  gross 90004 net Bros
tere O g qros? f}%“s nt 95903

BY pec 918 nhutd  erac 13 3%0 4
Diatomaceous earth — weigh out 2 batches of 8405 gr, split into 19 bags at 453 gr/bag
. Actual weight tare 7 ) gross (69 9 pet S,00%4
Actual weight tare © gross <L03 Yy net S, ea3q
S (o3 ot ) ea3
3 s6o? s e
BY fas /2. (9 8o 4

lron oxide — Weigh out 2 batches of 11,585 gr, split into 19 bags at ~624 gr/ibag

Actusl weight tare O 5  gross /,SB75 net U,cBY S
Actual weight tare as gross ','J'sh, net n!nrg

total
By Fax date 1/, 1f9 25120 9

Lead sulfats — weigh out 2 batches of 12,170 gr, split into 19 bags at ~656 gr bag
IN HOOD

Actual weight tare o 4 gross /3,170 4 net 12,176 4
Actual weight tare o gross 1z (74 net . (30,

3 ) totsl
BY pac © date pfarfg 13109

Page2of 5
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FDF Oy
Z72S 743>

Project Name

1179:.008
2293

Project Number

page3of S5

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 Ib/bag, 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) N
Actual weight tare gross 4§ 3 x4 net Y5 .73

| Actual weight tare gross 4¢.S Kj net «s.s5 /g
Actualwe!ght tare Qross , < 2 k4 net 2. 2«9

| Actual weight tare £.9 wy gross ¢ 3 ke net uy y«g
Actual weight tare 1 gross 4.4 net LIS

| Antualwelght tare _ gross 9.8 py net 9,Ley
Acwa!wegmt tare .. 1. gross net

| Actual weight: tare - gross net

. Total i4t.10 <9

Actual weight tare gross net

I Total

| By [~ date s2/¢8-/28

i ' Tributyl Phosphate — Weigh out 8450 gr, hold to mix with fine silica
Actual weight tare o gross $.3 net 8.C ke

i Ly

I By /o date 12/23/48

l Komom-WeimMB-tso&.holdbmb(wimmosuica

I Actual weight tare o gross 3.5 g net 2.1k

I By date 1{;3 /48
Fine Sllica - Get gross weight on 7 bags (50 Ibs ea) of fine silica, put into open head drum,

i 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)

I _
Actual weightt tare gross 3. ya Nt 45 ( «q

] Actusl weight tare gross y5.T <9 net 1 5 iy
Actual weight tare gross 45 3 ) N8t y5 3 ky

L' Actual weight tare gross 23.3K9 net 32.1 k4
Achnlwght zl.fg, gross 3.6 x;: sk
Actual weight gross

i Actual weight tare gross net

Total 1319 iy
] Actual weight tare gross net
r Total

000C11<

Date /,////79




oject Name

EDE 1207

oject Number

Entries bym%ldf

775 7443 1179:.010

Lead Oxide — weigh out 4 batches of 13,028 gr, split into 9 bags, ~1405 gr/bag, with a haif
share in the 10" bag - IN HOOD '

Actual weight tare © g gross (3028 9 net 13,6:29

229

Actual weight tare o q gross ;3 619 9 net (3,089 \*\
Actual weight tare ¢ « gross (3 o229 Net (3 018, s \'1
Actual weight tare o o gross ;3 628 ¢ Net 13 o \

total JZ,ing
By gt date vif28/48

Lead Carbonate — weigh out 4 batches of 15,218 gr, split into 9 bags, ~1641 gr/bag, with a
half share in the 10™ bag - in Hood

o
Actual weight tare o~ gross 208t net

Actual weight: tare & 4 gross 138923 net 2,81Le
Actual weight tare o gross o600 9 net 2e,0a08q
Actual weight tare o o gross 26,0°% 4 net 20,0029

totalco, B2 g
By o~ date Im
Blﬂmm-mmmsmd1s.wgr.splitinto7bags,~45009rlbag.wima
ﬂmdmu“g:m 9 ress 25601% 4 net 27 0157
Qe A ok _.m,.,q o3 29503) 4 net 25 6339
Actual weight tare gross net ¢ 5
Actual weight tare gross net
Actual weight  tare gross net

total ¥5,219 4
BY s date 13508

Feldspar ~Get gross weight on 7 bags (50 Ibs ea) of Feldspar, split each bag into 5 bags of
dry blend, ~10 tvbag, get tare weight mt baga, 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
gilica)

Actual weighk, tare o gross 22.) ¥) net 2z k)
Actual weight's m-g,, gross 2 3 Ky net 23,l k8§
Actual weight: ma,’ gross 3.0 Ky net 2%0
Actugl weight - tare o gross 23.0 g3 net 23.0 3
Actual weight taré OLg gross ;¢.3 net 1.t Ky
Actusl weight tare o » m:s.oz net z3%.6 <9
Actus) weight M]qg.’ mn.‘l,,net:—l.r-‘q
ncnsal v s ooss |15 .- s ey

x { 'y,

] k’Ttltﬂl 1683 kY

00C113

3
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Project Name F DF o P
Project Number '775 7}7‘.5 ) 1179 011

2293
@

By date
Page 4 of 5

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

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

\\\‘lo\

Actual weight tare & «q  gross Ls.ll‘ﬁ net 63! Ky

| Actual weight tare @& xy gross 12.8 ks net 192 k-; (4’)/’ \ \
Actual weight tare % gross net

| el 1.3 e
By far date 2/45f8 ‘

Water
| Add 5117 Ibs of water to tank through neptune meter.

staeT L€38%0.0

i Meter calibration -
: Lb H19.8 Hu.r 4o €wo 8¢ Y 18.%
Gal To s sy

.U

Apparent ib of water per galion on neptune meter €. 3743 /Bac

d . 2YULE xq ¥ LLB La ., (o@.f e :

i 5 B sy AT
PageS5of5

i

q Aol . 400D 1S Gausus oF MR whlts AWne DY LEAGAITS

i L

g

[

3

1

3 .

3

3

3

)
S
-
O
b2
B
s

\w
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roject Name F DF POP .
roject Number 775 743 1179 . 012

5293
®

Weight Log
Batch 3 - Tank C .
Femald POP Surrogate Slurry

Silica Fume — Use 19 bags, approx halif bag to silica fume per bag of dry blend, put 5 bags
ofﬁ.ullSFonscalo.recordwoimt.Ml’intodryblendI_:ags.weighMTSFbaga

Actual weight(bags 1-5): full .2Y.9 ¥yMT net 4.9 ke
Actual weight(bags 6-10): full 175.1+aMT net 2¢.: K
Actual weight(bags 11-15): full A5.1xqMT a85e’ net 27! K
Actual weight(bags 16-19): full !1.8«yMT 8.3 net /7.5 ¥
Total -1t #) \qcl
By £~ date 12/:2(48 €54 ky \ \\\

Sodium Arsenate - Weigh out 1560 grams, split between all 38 bags at ~42 gr/bag

Actugl weight tare © 9 gross 1)’603 net ),fcc.,

By P~ date 12/28/1B
‘ Sodium Chromate — Weigh out 2480 gr, spiit between ail 38 bags, ~ 66 gribag
Actual weight tare o 3 gross z’voo-, net Zya_o.\
By /er date 12/22 /19 |
Nickel Oxide — Weigh out 3850 gr, spiit between ail 38 bags at ~106 gr/ibag
Actual weight tare o .  gross 34504y net 39704
By fer date 12/2:/48
Sodium Selenate — Weigh out 920 gr, split between ail 38 bags at ~25 gr/bag
Achmmm Oq gross 9204 net Tioy
By fet - - date I’/izﬁa
Vanadium Pentoxide - Weigh out 830 gr, split into ail bags at ~22 gr/bag
Acmlweight tare o4 - Q0SS 2304 Nt B30,
By far date 12/21/%9
Page 1 0f5

| 00C113
Entries by Wﬁ Dqte __ZA,( Z 21__




Project Name _F D F PoP

Project Number

775743 - 1179:013

2293

Zinc oxide — weigh out 90 gr, sprinkle into as many bags as possible

Actual weight tare O 4  gross 96 4 net 904 ' \O\C(
By pac date 2/,2f4¢ (/,fﬂ _ \
- \

Sodium nitrate — Weigh out 9740 gr, spiit into 38 bags at ~260 gribag
Actual weight tare O o gross ﬁﬂ‘(‘ts, net 9 14s 4
By Fre date ,>/22(96
Magnesium Phosphate - weigh out 13,380 gr, split into 38 bags at 360 gr/bag
Actual weight: tare 0 « gross gipcse net 238¢ g

4are O rew 3§ 0004 met <c00 4
By P date "« £/ 2348 13,300 4
Dlmmom-wmmzmamw,splninto19bagaat4sagrlbag
Actsiweight tare s )  gross 373,34 net S3031
Actual weight tare o gross  3tov ynet 9049

Gy G-aes® S'LO; 3(& SLed o

By f~c date,tf22(49 totsl 16810 ¢
tron oxide — Weigh out 2 batches of 11,585 gr, spiit into 19 bags at ~624 gribag
Actual weight tare & 9 gross 15859 net 1,58¥ 9
Actual weight tare o gross .« SeVq net .\, s8ry
total »,: 76 )
By pru— date "h‘?'/?e

Lead sulfate — weigh out 2 batches of 12,170 gr, spit into 19 bags at ~656 gr bag
IN HOOD

Actual weight:. tare o 9 gross zv 3yag 4net 24 34C 4

By far . e i3ferfid

total 21,309

Page 20f5

00C4ilo

Nerwos by 22000 T lE oue_4L /79



‘oject Name F DF PO P ' -
oject Number 7 7.5 744-3 1179:014

2293
@

Lead Oxide — weigh out 4 batches of 13,028 gr, split into 9 bags, ~1405 gr/bag, with a half
share in the 10" bag - IN HOOD

Actual weight: tare 6 4 gross 26050 9net 26,07C g
Actual weight tare O o gross w,of77net 2607ty .
Actual weight tare gross net
Actual weight: tare gross net - -
total $2.113¢ ‘/}/V\ \\
By fav date (2/2:/99 : \\
Lead cm}waim out 4 batches of 15,218 gr, split into 9 bags, ~1641 gr/bag, with a
half share in the 10™ bag - In Hood
Actual weight tare o o gross 2¢, 21l 9 net 248714
Actual weight tare o o gross 2¢,00¢ 9 pet 2¢,0€09,
Actual weight tare O 4 gross 2¢,6¢° 9 net 2¢,0004
Actual weight tare gross net
total Lo, ?119
By /ae date s2/c2/92
‘ mmsm}w:gmsmdﬁ.Wmspmm?bags.-45009rlbag.witha
share in
Actual weight tare o 4 gross {5,015 4 net 25,035,
Actual weight tare o « gross 25 s 4 net zc'oax'a‘
Actual weight tare o 3 Qross 15 o3e ;mt zs"azo-,
Actugl weight tare gross net
total 73‘,116 )
By pat date i2/z+/99

Feldspar ~Get gross weight on 7 bags (50 Ibs ea) of Feidspar, split each bag into 5 bags of
dry blend, ~10 ib/bag, gst tare weight mt bags, total weights from bags and weigh out an
additional amount to tota 168.3 kg, spiit this into the remaining 3 bags— in Hood (crystalline

silica)
Actual weight; tare O k4  gross 7.9 <3 ot 228 ca
mwma . gross 22.0 s net 2.8 ¢y
Actual weighiz - tare © :5, gross 2281y net 22.8 )
Acusiweighis: tare © Ky, - Q0S8 224, Nt 22 & x)
Acuslweight tar@ o wa QOIS ,2.31y NBt 22.1 ¥4
Actusiweight tare o wq Qrose 23, u,'nd 3.1 1€
Actual weight tare SiL2uy oS8 29 .4 4 net 234.% «H
- Total

Actusiweight tare & X9 gross 3.4 wg net 4. & ¥

Total /8.5
BY pum date 1ufas Jis

page 3 of 5

0gCiLi7
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pojectName__ - DF  POT 1179
Project Number 77_5-‘ 74—3 | ' 015

2293
@

| Coarse Silica, (Sand) - Get gross weight on 8 bags (SO Ibs ea) of sand, split each bag into 4
bags of dry blend, ~12.5 ib/bag, 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 tare o ¢4 gross «y .4 kqnet H35. Y Ky .
Actual weight tare o g gross 4 v.4 kynet Lir.¢ ry
I Actual weight tare o x5 gross 4 5.3 “9net ¢y .3k
Actual weight tare e «q gross ~AV-Tusnet 4y, v 9 \\
| Actualweight tare ) o «s gross 10.¢ «anet 1. L «yg \
Actual weight tare ¢ gross net
i Actual weight: tare A4, gross " net
Actual weight tare ** gross net
i Total  19(.1 xq
Actual weight tare gross net
| Total
I By 67/«" date 12/238
i Tributyl Phosphate — Weigh out 8450 gr, hold to mix with fine silica
\ . Actualweight tare O xy gross 8.5 €5 net 8.7 %9
I . By Pu date n{:.s/‘lﬂ
1 Kerosene - Weigh out 8450 gr, hold to mix with fine silica
Actual weight tare o ' gross 9. C kg net 8.5 »»
! By Par date 12{ > (28
] HmSﬂlca-deweld‘ﬂm?bam(SOlbsu)ofﬁnosiliea,putintoopmheaddmu,
| get tare weight mt bags, total weights from bags and weigh out an additional amount to total
171.9kg.apmmmhmnﬂw3bags-lnﬂood(aystallimsilica)
| Actual weight~ tare gross 4i3uq Net 1.8 xs
Actual weight: - tare ross 5 xcy NOt 4y ey
| Actual weight>. tare 0088 ¢5.(cy DOt u4r bk
Actual weight: tare gross 22.9x9 net 2L.1%Y
| Actusiweight tare/.« zq gross 13.7 =9 net lz.11c9
Actual weight tare gross net
Actusl weight tare gross - net
1 Total l?l.‘{ops
| Actual weight: tare gross net
: Tatal
| By date
Page 4 of 5
|
@

| 00Cc11s
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oject Name FDF 'PDP
oject Number 778 74 3

1179.016
2293

Mix kerosene and TBP, add organics mix to fine silica in drum and mix with helical mixer.
Bentogrout — Weigh out 3 sacks of 29.1kg, hold to mix with water in tank

Actual weight tare o wy @088 (19 ky net (11 Kg
Actual weight tare ot Ky Qross lgq. 6 ko NGt 24.0-008 h)

Actual weight tare gross net €1.5 e ]
BY Far date 12(73 fog
Water _ :
Add 5117 Ibs of water to tank through neptune meter.
- ~ - J
Meter calibration yrmar  CEYro8. c
b 418 4.2 450 LPs 168
Gal D so ss
Apparent Ib of water per galion on neptune meter Q. 59y ¢ fewe f\
232165 2.2 [ SM - (og.F
‘ 1 - “y 1.3%7 Ip @ 6-«.'“ u/u/i‘ \\\\

. : Page 5of 5
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- Project Name

Y BN O W O I S B O O WE R R EE "um m e e e e e

[ Entries by

EDFE

2or

Project Number

725 743

1179°R73

\ﬂub/:aﬁcm oo Batfeho) Sampleo.

. 1T & of An 1ySes :
Sumple # Description |Marrix Botle | Bottles| 6 of botries Forthatandp
1179017-01-01| Filtrate| lig. 'P'T;s+.'c_ 2 |[TDS, TsS, metls, Nitrake
| | Eepm pH
- 1 Rppearance TCFPme-k._L;
1179 017-01-002 |Stabilized sold plas+i e S Accinive (3) N
‘ .?”K’-l' “ ]444}1 MCé) 2% O‘a.y UC5J
11790:7-01-003 &ah'.lited 50(1d molds 3 Archive,
. Vya?
/17901 T-01-004 [stub: )i eed 50/'0A 2 7; A AmA}Ve CS’G) '
. moias
O ciqinal 2L .
1179 017-0| —co 5 5“3_‘_ . slurry | Blastic | Archive
: go;,Plash'c_ .
N777 —ol =006 Ea':;r solid Cup, lge- ‘ [)’lo:S*f'wre
bagqie ( bu k. density
‘7”7—0 I~007 |Stabilized | Solid Jffd. [ - Free )fq_,ufo(
l'ndec )

* Sample = deSrnition . xXAXRXK -xx XXX
The Sirst 4 di3i+s are the lab book Nnumber, +he next +hree
digits anthe paae number, The nexta d

bateh number, Jhe last 301-‘% i+s are
numb e onthe Page.

Jaits arethe_

ke

Sample

DA o Bl
(

\
00C1<U

Date_/— /2-T9




Project Name _F ) F Por

Project Number 775- 743

" qﬁ&pmq—AuumuLfa>5auUﬂg4mﬁww

1179.0

=771

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

Project Number: 775743

#of s
Sample # Description | Matrix Bottle Bottles (# of botties for that analysis)
|1178018-02-001 | Filtrate liquid | 1L 2 TOS, TSS, metals, nitrate, pH
V] plastic
/ 1179016-02-002 | Stabiiized solid 1L S Appearance, TCLP metals,
plastic Archive (3)
+ 1179018-02-003 | Stabilized solid |2"x4" 3 14 day UCS, 28 day UCS, Archive
V] molds
/ 1178018-02-004 | Stabilized solid |2°x2° 36 Archive (36)
molds
_ 1170018-02-005 | Original suny |2L 1 | Archive
d Sturry plastic
‘ 1179018-02-008 | Filter Cake solid | 8oz 1 Moisture
/
cup, 1 qt. 1 bulk density
baggle
1179018-02-007 | Stabilized solid | 250 1 Free liquid
/ grad.
cylinder

* Sampie # definition: JOOO0OOC-XX-XO0C .
The first 4 digits are the book number; the next Siree digits are the page number; the nexd 2 dighs ars the beich number, the
tast three dighs are the sampls number on the page.

e

Entries by W
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iProject Name F- DF POP 2 9
| Project Number 7725 T3 - 1179 §193

i :
g‘ %OPQ?WW @J&LOBW.
L

i
i . .
Project: FDF PoP Demonstration Sample List for Batch 03
| (for reference only)
Project Number: 775743 W ac
’ #of ' ’2‘0 i
Analyses
i Sample # Description | Matrix Bottle | Bottles (# of botties for that analysis)
i 1179018-03-001 | Filtrate tiquid f1L 2 TDS, TSS, metals, nitrate, pH
plastic
g 1178019-03-002 | Stabilized solid 1L S Appearance, TCLP metals,
plastic Archive (3)
L 1179018-03-003 | Stabilized solid | 2" x4° 3 14 day UCS, 28 day UCS, Archive
molds
o 1179019-03-004 | Stabilized solid | 2° x;dzs' 38 Archive (36)
mo
] 1179018-03-005 | Original surry | 2L 1 Archive
Slunry plastic
1 1179019-03-008 | Fitter Cake | solid | 8oz 1 Moisture
- plastic
3 ‘ :::o l1°ql. 1 butk density
1179019-03-007 | Stabiized solid | 250 1 Free liquid
C grad.
cylinder
.
3 ! Sampie # definition; JOOO000L-X0¢-)O0C
[ |
3 /—-
L
4
L
L
L |
-
4 0004122
[ |
—

‘§)) Entries by / 77
TF Date_/—200—-92 92



‘roject Name FDF ’.P 4] =

‘roject Number 77574 3

‘ T page. g fo0 Bele 08 tormploa.

P roject: FDF PoP Demonstration Sample List for Batch 04
(for reference only) :
Project Number: 775743

Al

7
) #of Analyses \
Sampie # Description | Matrix Bottle Bottles (# of bottles for that analysis)
[ 4 179020-04-001 | Filtrate liquid | 1L 2 TODS, TSS, metals, nitrate, pH
|/ . | plastic
.} 1178020-04-002 | Stabilized solid 1L S Appearance, TCLP metals,
s plastic Archive (3)
L /' 1 1 78020-04-003 | Stabilized solid | 2°x4" 3 14 day UCS, 28 day UCS, Archive
molds
. 7] 1179020-04-004 | Stabilized solid | 2°x2" 38 | Archive (38)
v molds
-1;79020-04—005 Original slury | 2L 1 Archive
I/ Slurry plastic
11 78020-04-006 | Filter Cake solid | 8oz 1 Molsture
\/ plastic
cup, 1 qt. 1 bulk denslty
o e
1179020-04-007 | Stabilized solid | 250 1 Free liquid
V] grad.
cylinde:
* garmple # definition: Y00000-X0(-J00(
The first 4 digits sre the book number: nmmmnnnwhmzunnmm.h
lnst hp- digits are the sampie number on the page. .
]
() 00012
/
' Date_!-20-79
“ntries by

2293m
1179.020




| Project Name _ A D F- Pof 2293

I Project Number

N B OB B B A B N B I W N Y IO BN B O G W a ay - o o

775 743

-1179:.021

Project: FDF PoP Demonstration Sample List for Batch 05

(for reference only)
Project Number: 775743 *4)/] N
2
l -
#of Analyses
Sample ¥ Description | Matrix | Bottle | Bottles | (# of bottles for that analysis)
\/ [ 1179021-05-001 | Fittrate liquid {1L 2 TDS, TSS, metals, nitrate, pH
plastic
1178021-05-002 | Stabilized solid |1L 5 Appearance, TCLP metals,
v plastic Archive (3)
1179021-05-003 | Stabilized solid | 2" x4° 3 14 day UCS, 28 day UCS, Archive
molds
;| 1179021-05-004 | Stabilized | sofid |2"x2" 38 | Archive (38)
l/ molds
1179021-05-005 | Original slury | 2L 1 Archive
\/ Slurry plastic L ‘M
1179021-05-006 | Filter Cake solid | 8oz 1 Moisture .
plastic #
v cup, 1 gt 1 bulk density
baggie
1179021-05-007 | Stabilized solid | 250 1 Free liquid
V grad.
cylind

¢ Sample # definition: YOOOOOOL-XX-JOO0(
The first 4 dgits are the book number; the neod three dighs are the page numbar; the ned 2 dighs are the batch number, the
et Bhvee digits are the sample number on the pags. )

0001724
\—-—

|
§ Entries by‘_ﬂ%& CZé/'{ Date_/ 22 -9%



oject Name f'DF POP
et 1179: 022 229"

oject Number 775 743 B
. [ ]
\ﬂuo P a,?l_ /]Me_o( j.,oo M oG A.D/mp_,&,q_ .
| ]
|
B
Project: FDF PoP Demonstration Sample List for Batch 06 ]
(for reference only)
Project Number: 775743 7’}’] N “1 B
|
#of Analyses
Sample # Description | Matrix Bottle Botties (# of bottieg for that analysis) .
1179022-06-001 | Filtrate liquid | 1L 2 TDS. TSS, metals, nitrate, pH
plastic .
1179022-06-002 | Stabilized solid | 1L 5 Appearance, TCLP metals,
plastic Archive (3) .
1178022-06-003 | Stabilized soiid | 2°x 4" 3 14 day UCS, 28 day UCS, Archive
molkds B
1179022-08-004 | Stabilized solid | 2°x2 38 | Archive (36)
molds -
1179022-06-005 | Original slumy 2L 1 Archive
Slurry plastic B
1170022-068-006 | Fiter Cake | solid | 8 oz. 1 Moisture
plastic B
cup, 1 gt. 1 bulk density
‘ baggie ‘
1179022-08-007 | Stabilized solid | 250 1 Free liquid
grad. B
cylinde
B
' Sample # definition: JOOO00OL-XX-JO0C -
The first 4 dights are the book pumber; the nad three digits are the pags number; the ned 2 digits are the batch number, the
fsst three digs are the sampis number on the page.
B
~ |
[
]
| ]
|
[ ]
[ ]
o .
| oocis B
]
:ntries byWM Date_/—20 -7 9 B



| Project Name EDF PaP
| Project Number___ 775 D4/

I‘ kﬂ‘ﬂpa%ﬂw(}&) BaAed o~ .Qawyoz&A—./

A
\Y)
O
ow

-1

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

Project Number: 775743

#of Analyses
Sample # Description | Matrix Bottle Bottles (# of bottles for that analysis)

1178023-07-001 | Filtrate liquid | 1L 2 TDS, TSS, metals, nitrate, pH
plastic

1178023-07-002 | Stabilized solid |1L L] Appearance, TCLP metals,
plastic - Archive (3)

1178023-07-003 | Stabilized soliid | 2°x4° 3 14 day UCS, 28 day UCS, Archive
moids

1178023-07-004 | Stabilized solid | 2°x 2" ] Archive (36)
molds

1178023-07-005 | Original slury 2L 1 Archive

Slumry plastic

1179023-07-006 | Fiter Cake | solid | 8oz. 1 Moisture
plastic
cup, 1 qt. 1 bulk density
baggie :

1179023-07-007 | Stabilized solid | 250 1 Free liquid
grad.
cylinde

' Sampie # definition; XO00000K-XOLI(
The first 4 digits are the book number; the next three digits are the page number; the nexd 2 digits sre the batch number, the
st three digits are the sampie number on the page.

[V VRNV VRNV TRV TRENNY VIR TRENNV TRERNV VENNNY VIRNNRTY VRNNRV VENNNV VRNNNE VRNV VENRN' VNNV RN RENEC “EEEN RN I R TR RSN

é . 0CCL6
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roject Name EDFE PQD 2
roject Number /7.5 743 1 179. 02

‘ Tiio page Nearered foo) 6%&-08&4«7@&@

Project: FDF PoP Demonstration Sample List for Batch 08

(for reference only) 99
Project Number: 775743 AP
#of Analyses
Sample # Description | Matrix Bottle Bottles (# of botties for that analysis)
% 1179024-08-001 | Filtrate liquid | 1L 2 TDS, TSS, metals, nitrate, pH
: plastic
L - | 1179024-06-002 | Stabilized solid |1L [ Appearance, TCLP metals,
plastic Archive (3)
¢ | 1179024-08-003 | Stabilized solid | 2"x4" 3 14 day UCS, 28 day UCS, Archive
molds
1179024-08-004 | Stabilized solid | 2°xZ 36 Archive (36)
1% molds
VA 1179024-08-005 | Original sy | 2L 1 Archive
Sluny _ plastic
1179024-08-006 | Filter Cake solid | 8oz 1 Moisture
plastic
\/ cup, 1 qt. 1 bulk density
bagpie :
1179024-08-007 | Stabilized solid | 250 1 Free liquid
grad.
v/ : cylinder

' Sanple # definktion: JOO0000KXOL-YOCK )
mmamnnmwu‘mmmnunwnmzunumw the
ot Bvee digits are the sampils number on the page.

0GcLzy
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| Project Name _E_DE FPOP

| Project Number
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Project: FDF PoP Demonstration Sample List for Batch 09
(for reference only)

Project Number: 775743

117

. #of Analyses
Sample # Description | Matrix Bottle Bottles (# of botties for that analysis)
J 1178025-09-001 | Filtrate liqud |1L 2 TOS, TSS, metals, nitrate, pH
plastic
1179025-09-002 | Stabitized solid 1L 5 Appearance, TCLP metals,
plastic Archive (3)
1178025-08-003 | Stabilized soid | 2" x4” 3 14 day UCS, 28 day UCS, Archive
moids
1179021-09-004 | Stabilized solid |2"x2" 3a Archive (38)
: molds
j 1179025-08-005 | Original slury [ 2L 1 Archive
’ Slurry plastic
| 1179025-09-006 | Fitter Cake | solid | 8oz 1 | Moisture
. plastic
cup, 1 qt. 1 bulk density
baggie
1179025-09-007 | Stabilized solid | 250 1 Free liquid
grad.
cylinder -

1 Sample § definition:

JOO0000L-XX-XOX
mmamnhumnmmmnn"mnmzmnmmw,n
Inst three digits are the sample number on the page.
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Project: FDF PoP Demonstration Sample List for Batch 10
(for reference only)
Project Number: 775743
#of Analyses
Sampie Description | Matrix Bottle Botties (# of bottles for that analysis)
1178026-10-001 | Filtrate Cnquid | 1L 2 | TDS, TSS, metals, nitrate, pH
N plastic
1178026-10-002 | Stabilized solid | 1L 5 | Appearance, TCLP metals,
plastic Archive (3)
1178026-10-003 | Stabilized solid | 2°x4° 3 14 day UCS, 28 day UCS, Archive
molkds
1178026-10-004 | Stabilized solid | 2*x 2 38 | Archive (38)
moids
1179027.10-005 | Original siuny | 2L 1 Archive
UJg‘,.-.' Slumry plastic
1179026-10-006 | Fiter Cake | solid | 8 0z 1 Moisture
plastic
cup, 1 qt. 1 bulk density
baggie
1178026-10-007 | Stabilized solid | 250 1 Free liquid
Syinder
' Sample # defindtion: JO00000L-XO0L-)00(

The frst 4 dighs are the book number; the ned tree dighs are the e —— -
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Project: FDF PoP Demonstration Sample List for Batch 11
(for reference only)

1179.028

Project Number: 775743

‘l,q‘l #of Analyses
Sample ¥ .3 Description | Matrix Bottle Bottles {¥ of bottles for that analysis)
11790)3-9'5-001 Filtrate liquid |[1L 2 TDS, TSS, metals, nitrate, pH
A9 _J1o-19 plastic
2 | Stabilized solid |1L 5 Appearance, TCLP metals,
11790¥9-03-00 : :
A % .99 plastic Archive (3)
117909-03-003 | Stabllized solid | 2" x4 3 14 day UCS, 28 day UCS, Archive
8 » _ lapAT moids
1178036792004 | Stapilized | sotid | 2*x 2" 36 | Archive (38)
dg ¢\ apor9 molds
117003698-005 | Original sy | 2L 1 | Arcnive
28 e ﬂ'&’qu plastic
1179038-95-008 | Fitter Cake solid | 8oz 1 Moisture
' plastic
. ¢! Lo A9 cup. 1 qt. 1 | buik density
‘ _'zﬁl baggie
1179018205007 | Stabilized solid | 250 1 Free liquid
J8 » grad.
cylinder

! Sample # definition: JOOOOO0(-X0(-)XOX

The first 4 digits are the book number, the nid three digits a7e the page number; the next 2 digits are the batch number, the
iast thyee dighs are the sample numbaer on the page.
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‘oject Name F OF PoP

‘oject Number

ntries by

. Feanveld Kes pfof
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FERNALD K65 PROOF OF PRINCIPLE
REVISED BENCH-SCALE USING FDF SUPPLIED SURROGATE

Sample Number 1178-52-01 Date 2/3/88
Wame Treg Bennel Source S0 1
FORMULATION
KE TCaon2 . Jcas04-0.5M2]FeS0O4-GHZ0 JFLY ASH 'SP ATER
SURROGATE
) JFILTER CAKE e — TBD
PLANNED (% wiw) L 0% 1% o% 7% 0%
PLANNED (g) 100 [} 20 0 40 200
ACTUAL (g) ' Aod.o0 | (OD.0D 0 20.0D D Yomf O
Mixer Spead !
Time of Mixing 2m
° o
* Room Temperature (C) 2 Temperature Rise (C)
final Grout Temperature {C) 7_9 L
WEIGHTS FOR ALIQUOTS (g)
Tare 2 x 4 inch moid 213\ Density (g/cc) 1:456
Wt Compacted Sample in mold N §
Tare 2 x 4 inch mold 2.3 Density {g/cc) 1.5¢
Wt Compacted Sampie in mold E .
Yare 2 x 4 inch mold 20.3\ Density (g/cc) 1.59
Wt Compacted Sample in mold . |
Tare 2 x 4 inch mold Y ) Density (g/cc) (.54
Wit Compacted Sample in mold .
Pocket Penetrometer sample PP @ . 5
Vol. Compacted in . Cup (cc) L B00 A8 #h b il
Mod. ANS 55.1 o »{3““

Vol Smp in Container o)
Vol Liquid @ 24 br
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Project Name _= D F PP

‘Project Number T1S 743

@

Fetnald KiuS PoP
Qo 1 -3wm»?&ﬁl Fom A~

FERNALD K&5§ PROOF OF PRINCIPLE
REVISED BENCH-SCALE USING FDF SUPPLIED SURROGATE

o\
weo

1179:.0

Sample Number 1179-53-01 Date 2/3/99
I ame reg Benn Source 0 T
l FORMULATION
K6 TP Ca(O CaS04°0. eSO4-6H20 JFLY ASH
l SURROGATE
FILTER CAKE —
PLANNED (% wiw) NA 15% 0% 0% 1% 0%
' PLANNED (g} 2000 200 0 0 20 0
l ACTUAL (g) 2000.0D] 1LUD .M (o) (@} 1.0.00 (@)
Mixer Speed ﬂ" (
Time of Mixing A v
] o 0
Room Temperature (C) l Temperature Rise (C) .3
' Final Grout Temperature (C) oh
WEIGHTS FOR ALIQUOTS (g)
Tare 2 x 4 inch moid 20,24 M(Wu) 1.54
‘ Wt Compacted Sampls in mold LA P .
i Tare 2 x 4 inch mold .31 Density (g/cc) 1-54
Wt Compacted Sample in mold 2%,
Tare 2 x 4 inch mold 2429 Density (g/cc) .G ‘f
W Compacted Sample in mold K 39 . 2
Tare 2 x 4 inch mold a1.29 Density (g/cc) (-4 {
Wt C i
ompacted Sample in mold 334 = w&“hq
Pocket Penetromster sample )
Vol. Compacted in S. Cup (cc) goa
Mod. ANS 55.1
Vol Smp in Container A00
Vol. Liquid @ 24 hr o)

- T - W I Wy - - - - - - v
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jject Name EDF = 1179052429 3!
siect Number 7 7S~ 743 . .

() Feennld K65 Pof
51/0 | S.u((oﬁa.t F'al(/r"\ 5

FERNALD Ké5 PROOF OF PRINCIPLE
REVISED BENCH-SCALE USING FDF SUPPLIED SURROGATE

Sample Number 1179-54-01 Date_ 2/3/89
Name Greg Bennel Source ~510 ¥

FORMULATION

Ca(OH)2 CaS04°0. 8S04°6H20 [FLY ASH

(72
0

O

PLANNED (% wiw)
PLANNED (g)

ACTUAL (g)

1% %
20 100

LO-(/D /00.03

0 g

Mixer Speed
Time of Mixing

Room Temperature (C)

Temperature Rise (C) A
Final Grout Temperature (C)

WEIGHTS FOR ALIQUOTS (g)

|

[ ]

]

L

e

=

[

[

|

|

B

e

[ ]

|

‘ Tuw2xainchmoa Z e P10 4 Dengiy (g .9¢ | 2
Wt Compacted Sample in mold ~ .

Yare 2 x 4 inch moid 2l .81 Density (gloe) 1.59 | 3

ZHD.%i -

|

|

| 2

|

[ 2

P

»

|

| 2

|

| 2

|

2

B

Wt Compacted Sample in moild

Tare 2 x 4 inch mold 2051 Density (g/cc) .59
Wit Compacted Sampie in mold 4‘! [ EZ/

Tare 2 x 4 inch mold 2.3l Density (g/ce) 1.65
Wt Compacted Sample in mold ﬁ: ﬂ o G h

Pocket Penetrometer sample ‘ C} PP @
Vol. Compacted in S. Cup (cc) a Z 00 wh v\"\“ o~

“
Mod. ANS 55.1 il
"o

Vol Smp in Container M
[&]

Vol. Liquid @ 24 hr

J&g\ﬂ‘\

@
000137
ntries by /M M Date Z,// (,/9 9




s
!
|

J Entries by

Project Name

Project Number
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FERNALD K65 PROOF OF PRINCIPLE
REVISED BENCH-SCALE USING FDF SUPPLIED SURROGATE

SUWW

Po ¢

- 11792.8?53

{

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

Mod. ANS 55.1
Vol Smp in Container

- Vol. Liquid @ 24 hr

v

220y

YRS

[®)

Sample Number 1178-55-01 Date 2/3/89
Name req Benn. Source B0 1
FORMULATION
K 1°C IC!(OH)2 ICaSOd'O‘gH2IFeSO4‘BH20 F \7
SURROGATE
FILTER CAKE o — —
PLANNED (% wiw) N/A 10% 0% 0% 1%
PLANNED (g) 2000 200 0 [} 20
ACTUAL (9) 2000U0) 2450.00 (0] (v] 20.v0
Mixer Speed t
Time of Mixing 2rmaa !
o
Room Temperature {C) Temperature Rise (C)
Final Grout Temperature (C) Z& L
WEIGHTS FOR ALIQUOTS (g)
Tare 2 x 4 inch mold 21.30 Density (g/cc)
Wt Compacted Sample in mold Ay
Tare 2 x 4 inch mold 232 Density (g/cc)
Wt Compacted Sampie in motd AUYES. Z Y
Tare 2 x 4 inch mold 21.32 Density (g/cc)
Wit Compacted Sample in mald S [ i .}
Tare 2 x 4 inch mold 24,34 Density (g/ce)
Wt Compacted Sample in mold ko Z_i
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)jiect Name FDF RDP

sject Number

7 75 743

Tennald K -65
Slo (| Suvte

FERNALD K65 PROOF OF PRINCIPLE
REVISED BENCH-SCALE USING FDF SUPPLIED SURROGATE

0¥

11792”0%629 3

Form &

Sample Number 1179-56-01 Date 2/3/89
Name &g Benn Source Silo 1
FORMULATION
K6 FPC Ca{OH Ca *0.5H2 046 FLY ASH
SURROGATE
FILTER CAKE
S e L N A
PLANNED (% wiw) WK 10% 0% 5% 1% 0%
PLANNED (9) 2000 200 0 100 20 o
ACTUAL (g) 200000) 200.00 o covio00) 2o0.00 (@)
Mixer Speod
Time of Mixing
/]
(2]
Room Temperature (C) P Temperature Rise (C) 2
Final Grout Temperature (C) 4?,17

Tare 2 x 4 inch mold
Wt Compacted Sample in mold

Tare 2 x 4 inch mold
Wit Compacted Sample in mold

Tare 2 x 4 inch mold
Wit Compacted Sample in moid

Tare 2 x 4 inch mold
Wt Compacted Sample in mold

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

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

WEIGHTS FOR ALIQUOTS (g)

[.5b

2. 32 a "34 19 Density (g/cc)
Z [y ﬂ . »

.55

). 5¢

1.5

Density {g/cc)
‘%L i?
2i.28 Density (g/cc)
21z 3%
[ 55 Density (g/cc)
&EZ; )
A Bod "‘%lﬁ
2o o 4

o
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Project Name ~ DF PDP
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Project Number
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FERNALD K65 PROOF OF PRINCIPLE
REVISED BENCH-SCALE USING FDF SUPPLIED SURROGATE

Time of Mixing

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 Sampte in mold

Tare 2 x 4 inch mold
Wt Compacted Sample in moid

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

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

Sample Number 1179-57-01 Da(_el 2/3/99
Name reg benn Source S0 T
FORMULATION
KES
SURROGATE
FILTER CAKE
PLANNED (% w/w)
" PLANNED (9)
ACTUAL (9)
Mixer Speed

Temperature Rise (C) 2,

WEIGHTS FOR ALIQUOTS (g)

2(.26 Density (g/cc) 1.5
— L2 -
%3 N ;3 Density (g/cc) |55
299 . 42
Z\ ’b Density (g/cc) ! '54
1‘5"11’\
1,52 Density (g/cc) 155
2~
a2 N .15
200 ’Z/'{ A c \.V
200D
[)

6\\° -
I |

Py A

2293
1179:.057
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FERNALD K65 PROOF OF PRINCIPLE
REVISED BENCH-SCALE USING FDF SUPPLIED SURROGATE

Sample Number 1178-58-01 Da& 23/99
e e TS T
FORMULATION
“ICalonz Ca504°0 SH2|Fe504°6120 JFLY ASH |

SURROGATE
PLANNED (% wiw) - LT3 0% 1% R
PLANNED (g) 2000 250 100 ° 20 0
ACTUAL {g) A0 A50.008 (00 -00} &) A0.00 0
Mixer Speed #
Time of Mixing Tom, A)
Room Temperature (C) ’ Q Temperature Rise (C) 30

Final Grout Temperature (C)

‘Tma2x4hd|motd

ntries by

Wt Compacted Sample in mold

Tare 2 x 4 inch mold
Wt Compacted Sample in moid

Tare 2 x 4 inch moid
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 Smp in Container
Vol. Liquid @ 24 hr

WEIGHTS FOR ALIQUOTS (g)

i Persty (e L57
é; : QJo Denshy (g/cc) YA

.3 Density (g/cc) (, 563
PR T 5% % S 1o o
P Teolyt L3 ga o 2F I
(9kea i e
Ci

don H{ﬁ"—.\_;_—
240 | MY o

R\
N

AN .
4%

11797 08¢ 9 3
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Project Name FD F T)O‘P

22938

Project Number

775 743 |

1179.0589

Fetwdd K-ts fPof
Silo ;LAMHJJ: Fogm |

FERNALD K65 PROOF OF PRINCIPLE
REVISED BENCH-SCALE USING FOF SUPPLIED SURROGATE

I Sample Number 1178-59-01 Date 2/4/99
ame Greg Bennet Bource Sio 2
| FORMULATION
' K6 (OH)2 CaS04°0.5H2]FeS0O4°6H20 [FLY ASH
SURROGATE
FILTER CAKE - —
| PLANNED (% wiw) ‘ 10% 5% 0% 1% 0%
' PLANNED (g) 2000 200 100 o 20 0
ACTUAL (g) ool 200,09 so0.0D D 10.00 o
Mixer Speed ® Ty
Time of Miing % M N
- D
| Room Temperature (C) a } Temperature Rise (C) 3
: Final Grout Tempersture (C) 2,5 <~
: WEIGHTS FOR ALIQUOTS (g)
_ Tare 2 x 4 inch mold 2 2% Density (g/cc) l. 5_5
Wt Compacted Sample in mold L4 ‘{ *'9‘1
340, ’
: Tare 2 x 4 inch mald .30 Density (g/cc) { 5{
W1t Compacted Sample in moid z Z’ N z 1
Tare 2 x 4 inch motd Density (g/cc) ’ . 5 f’
Wt Compacted Sample in mold 3 é#‘ ,‘31
Tare 2 x 4 inch mold 230 Density {g/cc) , ' 5 [

Wt Compacted Sample in moid

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

Mod. ANS 55.1

Vol Smp in Container
Vol. Liquid @ 24 hr

I
|
i
l
1
i
i
1
i
i
8
i
i
|
§
]
b
|
|
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oject Name FDF PGP 2 29 3 [
oject Number __ 7/ 7S~ 74\3 1173.060

. Fetnnd KkGs - rof
Sile a Sma?a)é Forem A

FERNALD K&5 PROOF OF PRINCIPLE
REVISED BENCH-SCALE USING FDF SUPPLIED SURROGATE

Sampie Number 1179-60-01 Date 2/4/88
Rame Breg Bennett Bource. . B0 2
FORMULATION
— JPC CalONEZ . JCas04°0 52 |F aS04°6H20 JFLY ASH
SURROGATE
FILTER CAKE

PLANNED (% wiw) N/A 10; Og 0% 1% 0% |
PLANNED (g) 2000 200 0 (] 20 o
ACTUAL (g} 20p0.00 20.0D |V 0 20 .vo 0}

Mixer Speed _ # 3

Time of Mixing 4

o
Room Temperature (C) Q) Temperature Rise (C) 30
Final Grout Temperature (C) SN
WEIGHTS FOR ALIQUOTS (g)

Tare 2 x 4 inch moid A32 0 roé "M“ Density (g/cc) | 5 3
‘Wt Compacted Sampte in moid

Tare 2 x 4 inch mold U.2% T w "I“ﬁ Density (g/cc) 1S 2
W1 Compacted Sample in mold o Ny

Tare 2 x 4 inch mold 20.34 wo ”".-_’ﬁ Density (gfcc) \. g 3
Wt Compacted Sample in mold . '

Tare 2 x 4 inch mold Q' 30 ‘ Density (g/cc) 5
Wt Compacted Sample in moid Z.23 ’

Pocket Penetrometer sample o y 7

Vol. Compacted in S. Cup (cc) 2.0\0 w‘ %

Mod. ANS 5.1 N &% :

Vol Smp in Container 200 :

Vol. Liquid @ 24 hr ) -

ﬁ%\ﬂ

A&( ‘ ' 000L:S
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| Project Name ;: DFE pop 7292 8631
l Project Number 7 75—7’-7‘&3 ‘ 1 l .

}

enedd K-65 0
"'. lﬁ.§~$wMo7di?%ﬂwf:3

FERNALD K65 PROOF OF PRINCIPLE
‘ REVISED BENCH-SCALE USING FDF SUPPLIED SURROGATE

Sample Number 1178-61-01 Date 2/4/98
l Name Greg Bennett Source Sio 2
FORMULATION
| 2
| . SURROGATE
, FILTER CAKE —
' PLANNED (% wiw) WA 70% 0%
I i PLANNED (g) 2000 200 0 0 20 100
I ACTUAL (g) 260000 | 200.00 o (o] ool rsov.0v Mtl'//"
': 1 Mixer Speed # {
! Time of Mixing ¢
I ° 1
: l Room Temperaturs (C) 3 Temperature Rise (C) 4.5
i Final Grout Temperature (C) 4
{ ‘ ' WEIGHTS FOR ALIQUOTS (g)
l ) Tare 2 x 4 inch moid 2\. 249 Density (g/cc) (.55
: Wt Compacted Sample in mold 40,
]
i ! Tare 2 x 4 inch moid %f( 3| Density (g/cc) 1,89
. Wt Compacted Sample in mold 2 s
] Tare 2 x 4 inch mold 235 Denshty (g/cc) 1,55
Wt Compacted Sample in mold ?,ﬁﬁ—ji
I Tare 2 x 4 inch mold . 2L .l Density (g/cc) 1.5 {
Wit Compacted Sample in mold ; q O, Ti
l Pocket Penetrometer sample
Vol. Compacted in §. Cup (cc) pRal)
| Mod, ANS §5.1
Vol Smp in Container )’G'D
l Vol. Liquid @ 24 hr 1

»
B ‘

2 000153
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775 743

ject Number
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FERNALD K65 PROOF OF PRINCIPLE
REVISED BENCH-SCALE USING FOF SUPPLIED SURROGATE

Sample Number 1178-62-01 Date 2/4/99
‘Name Breg Bennell Bource BUC 2
FORMULATION
| 29 Ca(OH)2 CaS04°0 SH2JFeSO4°6H20
SURROGATE
FILTER CAKE
PLANNED (% wiw) N/A 10% ﬁ 0% % ;Dﬂ
PLANNED (9) 2000 200 1] ] 20 200
ACTUAL (g) 1LOVO . (D 20D . YD (1) [»] 7.0 (VO 220 . 00
Mixer Speed A\
Time of Mixing kv )
0
Room Temperature (C) J > Tempersture Rise (C) j
Final Grout Temperature (C) 2 \e

WEIGHTS FOR ALIQUOTS (g}
Tare 2 x 4 inch moid 24.32 f-',?-l\"’\ Density (g/cc) 1-55
Wt Compacted Sampls in mold
Tare 2 x 4 inch mold 2131 Dmsﬁy (g/cc) 1155
Wt Compacted Sample in moid ~Adl. 4o
Tare 2 x 4 inch mold %(. 29 Density {glec) 1.55
Wt Compacted Sample in mold 9.9<
Tare 2 x 4 inch mold 2(‘37’ l. g(,

Wt Compacted Sample in moid i Q l . a 21

Pocket Penetrometer sample

Vol. Compacted in 5. Cup (cc) A0
Mod. ANS 55.1

Vol Smp in Container 20
Vol. Liquid @ 24 hr "5

Density (g/cc} -
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tProject Name f: A F_ pn ’O
T 7S 743

Pernodd S
%?\O 2 ﬁ?l/w\(j«-'ojk

2
- 1179 06239 3

' Project Number

@ R

S

FERNALD K65 PROOF OF PRINCIPLE
REVISED BENCH-SCALE USING FOF SUPPLIED SURROGATE

Wt Compacted Sample in mold

2024

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

20D

Sampls Number 1179-63-01 Date 2/4/99
ame og Benn Source B0 2
FORMULATION
TPC Ca CaS04°0.5H2[[FeS04*6H20 ASH
. SURROGATE
! FILTER CAKE - -
PLANNED (% w/w) NA 10% 0% 5% 1% 0%
PLANNED (g) 2000 200 0 100 20 0
ACTUAL (g) 20vo LD 200,00 o (vo.co] 2zo.co O
; Mixer Speed #= (
i Time of Miin|
l g "(' mi ° 5
Room Temperature (C) ?.], Temperature Rise (C) T
} Final Grout Temperature (C) T
‘ WEIGHTS FOR ALIQUOTS (g)
H Tare 2 x 4 inch mold 24{.%3 Density (g/cc) B 55
' Wt Compacted Sampie in moid 290, 16
1
! Tare 2 x 4 inch mold 21.33 Density (g/cc) (.55
Wt Compacted Sample in mold 0, 4%
Tare 2 x 4 inch mold 21.28 Density (g/cc) .65
Wt Compacted Sample in mold N anq
Tare 2 x 4 inch mold Density (g/cc) {: gg

Mod. ANS 55.1
Vol Smp in Container

Vol. Liquid @ 24 hr

o

flJ Entries by
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oject Name F’-DF P{JP 1179%6249 3
oject Number 7 7S 743 :

oA, F
® LS dt

FERNALD K65 PROOF OF PRINCIPLE
REVISED BENCH-SCALE USING FDF SUPPLIED SURROGATE

Sampie Number 1178-64-01 Date 2/4/99
ame (;99 Beﬁﬂzﬂ Source o d
FORMULATION
KE5 TFC
‘ SURROGATE

FILTER CAKE
PLANNED (% wiw) m 15.5% ﬁ
PLANNED (g) 2000 250 0
ACTUAL (g) Lov0-00)  250.U0 o
Mixer Speed 3+
Time of Mixing A.'. "M A

0
Room Temperature (C) 2 z Temperature Rise (C) 7‘
Fina! Grout Temperature (C) Lk .
‘ WEIGHTS FOR ALIQUOTS (g)

Tare 2 x 4 inch mold 2.9 Density (g/cc) .54
Wt Compacted Samp!e in moid 3'; ! 09
Tare 2 x 4 inch mald a1.32 Density (g/ce) 1.54

Wt Compacted Sample in mold m

Tare2x4dinchmold - 2\ 56 Density (g/cc) 1.3
Wt Compacted Sample in mold 71, -

Tare 2 x 4 inch mold 245>
Wt Compacted Sample in mold

Density (g/cc) 1.54

Pocket Penstrometer sample

Vol. Compacted in S. Cup (cc) A0
Mod. ANS 55.1

Vol Smp in Containes 200
Vol. Liquid @ 24 hr o)

Wi\

GQCL57
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Project Name FD F —~Po P
775 743

: Project Number

|

@

1179"‘.%833

Feandd K-45 Pof

Sile &L Swmr(&wtc

Yol 7

FERNALD K65 PROOF OF PRINCIPLE
REVISED BENCH-SCALE USING FDF SUPPLIED SURROGATE

Sampie Number 1179-65-01 Date 2/4/39
Name eg benn ource BHio 2
FORMULATION
T°C Ca(OH)2 CaS04°0.512]F eS04-6H20 ASH
SURROGATE

JFILTER CAKE — - —
PLANNED (% wiw) —NA 1 125% L) 0% 1% 0%
PLANNED (g) 2000 250 100 0 20 [}
ACTUAL (g) Lop0.- 0t 2500 {00.0D 0 20 0D O
Mixer Speed #+/
Time of Mixing 1.( wry ¢J

0o 4
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® st Lo

] 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(kmnod)
: The treatments were 2% of alumina or 2% resin on each sample after filtration
i
. 'The next treatment set was labeled as series 2 and 3.
. ! Series 2 used ph treated liquid from the garbage pail
» Series 3 used untreated.filtrate from the 5 gat pail.
. Sample ID treatment Residual Se
test set 2
. 1-Jan 1%resin initial =5.5 3.83
2 2%resin 3.44
’ 3 0.25%fe 0 2.769
4 05%fe0 2857
L] 5 1% fe 0 2426
6 S00ppm s- 3.476
! 7 1000ppm s- 4423
8 1%zn 0 4.094
. 9 2%zn 0 3.652
10 2% alumina 1.992
. 1 0.5% cu++ 3.733
12 1% cu++ 4.184
test set 3 ' ’
—. 1 1%resin initial =12 9.786
’ 2 2%resin 7.43
3 0.25%fe 0O 11.43
4 0.5%fe 0 : 7.986
. 5 1% fe 0 l 10.4
6 2% alumina ¢ 3674
| 7 1% zn 0 8.204
8 2% zn 0 10.05
- 9 500 ppm s- 3.032
10 1000 ppm s- 2916
& test set 1a
3a 3(bleach) 2% resin follow ser 1 ' 4818
. 3b 3(bleach) 2% alumina follow ser 1 3.909
. 6a 6(kmnod) 2% resin follow ser 1 5.045
" 6b 6(kmnod) 2% alumina follow ser 1 3.559
»
= 7/ ; .
|
=
00C136
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conclusions following these tests
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
1179.096

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

Sampte ID treatment T Residual Se
poptwé-1 5% alumina to 0.25% bleach an high pH feed

poptw4-2 5% alumina to 0.25% bleach on low pH feed

poptw4d-3 5% porocel to 0.25% bieach an high pH feed

poptwé-4 5% poroce! to 0.25% bleach on low pH feed

poptwd-5 2 % baci2 on high pH feed with 0.25% bleach

poptwd-6 500 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

SetS5 treatment i
1 5% alumina on low ph feed with 0.25%’bleach
2 5 % porocel on low ph feed with 0.25% bleach
3 0.1% ba on high ph feed with 0.25% bleach
4 5% fe 0 on low pH feed with 0.25% bleach
set 6
poptw6t 1 5% alumina on high ph feed with 0.25% bleach
poptwb 2 5% porocel on high ph feed with 0.25% bleach
poptw6 3 0.5% fe+++ on low ph feed with 0.25% bleach ph adj
poptwb 4 5% fe 0 on high ph feed with 0.25% bleach
poptwt 5 0.2% ba on high ph feed with 0.25% bleach

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

poptwt7 2 0.1% ba
popwt? 5 0.4% ba
poptw? 6 i 0.5% ba
poptw?7 6d 0.5% ba diluted 1/100

0.0477
0.07
0.232
0.235
0.237
0.121

4.642
4.419
451

3.94

3.962
4379
3.833
3.852
3.953

5.385
3434
0.64
101ppmba
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‘Sample ID
test set 8

O NDWDN DL WN -

(7]

10

1M

12
13
14
15
16
17
18
19

‘ test set9
1
2
3
4
S
6
7
8
?
=
n
”’ :
»
]
& Entries by

Treatment

50 ul 930ppm so4 +0.5% ba

100 ul sod + 0.5% ba

250 ul so4 + 0.5% ba

1000 ul so4 +0.5% ba( maybe only 500 ut)
0.5% fe+++ adjphto 7

0.5% ba adjust to ph 7 with hc!

adjust ph to 7 with hcl 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 atph 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

test series 9 attempts to define ba requirement at high ph, also check if ba requirement
lower if hct used to lower ph versus po4-, also recheck aniol? exchange resin action at ph 6 with hcl
; also check loading of solmetex at ph 6 with hcl

H

treatment using high ph liquid bleached with lioct
high ph with 0.44% ba

high ph with 0.46% ba

high ph with 0.48% ba

ph to 7 with hcl + 0.25% ba

ph to 7 with hel + 0.3% ba

ph to 7 with hcl + 0.4% ba

ph to 6 with hdl + 1% anion ex resin

ph to 6 with hcl + 1%solmetex

2293
- 1179.097

‘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 na2so4
‘also try out new solmetex resin and try to define ph requirements of the anion resin, also test simple ph adjusting

.

ba sat
ba sat
ba =117
ba =5.55

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
5912

0457

22
0.378
6.056
6.433
6.201
6.644
7.205

s/1)99
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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 tooked at using calcium instead of barium as precipitant ion

test set 10 treatment
poptw10 1 low bleach +ph adjust +0.44%ba+2% anion ex 1.621 |
poptw10 2 same + 2% solmetex 0.118
poptw10 3 low bleach +ph adjust+calcium chioride@1% 5.408
poptw10 4 same with calcium @ 2% 4818
poptwi0 5 low caocl bleach + ph adjust + cacl2 @ 1% 3.321
test set 10a
treatment on raw feed at high ph
1 adjust ph t0 5.3 with hcl + 0.4% ba*2%solmetex adjust ph to 6.7 with hcl 2.959
2 same with 5% solmetex 0.734 -
3 add 0.2% fiq bleach then 0.4%ba gn ph adjusted feed ,+2% solmetex then adjust ph t06.6 4.208
4 same at 5% solmetex -0.123
5 untreated filtrate diluted 2x with conc hcl+ h20 +dilute 2x with 5%hno3 0.039
6 bleached liquid feed for column study 8.742
7 bleached feed with 0.45% ba added . 2.31
8 same with ba boosted to 0.5+% ! 0.652
continuation of set 10a !
looking at activity of hydrated solmetex with additional ph adjustments after addition
also laoking at activity of powdered solmetex
9 ~ bleached column feed reduce ph to 6.6+ 0.5% powdered solmetex 6.701
10  same feed with 0.4%ba, ph to 6.7 then add 2% hydrated solmetex, adjust ph @ 1+hr -0.008
1" same at 5% solmetex 0.096 '
12 same at 0.5% powdered solmetex 0.0289
13 same at 1% powdered solmetex 0.0435
14 ph adjusted only with 0.42%ba 0.543
1
03C4s9
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FEQiSRuRy”  GEOTECHNICAL 2293
CORPORATION L AB ORA.TORY

CERTIFICATE OF ANALYSIS

Paul Lear November 3, 1998

IT Corporation
304 Directors Drive
Knoxville TN 37923

This is the Certificate of Analysis for the following samples:

Project ID: Proof of Principle

IT Project No.: 775743

Date Received by Lab: October 26, 1998

Number of Samples: Eighteen (18)

Sample Type: Stabilized cylinders
' l. Introduction/Case Narrative

Eighteen samples were received by the IT Geotechnical Laboratory on 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,
Nonconformance/Variance Reports.

Reviewed and Approved:

Ralph Cole
Laboratory Manager, Geotechnical Services

00C<01

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-6-03
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Page 2 of 25 IT GEOTECHNICAL
?Taglotsg:ation LABORATORY
November 3, 1998 OAK RIDGE, TN
IT Project ID:  Proof of Principle (423) 482-6497

IT Project No.: 775743
P

Il Analytical Results/Methodology

REFERENCES: United States Army Corps of Engineers (USACE), Engineer Manual 1110-2-1906,
Laboratory Soils Testing, appendix Il, 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 (1), and Volume 04.09, Soil and Rock (Il), 1998.

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

Quality control checks such as duplicates and spikes (QC sampies), 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:

e 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.

e Data validation through test reasonableness - summaries of all test resuits 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.

e 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.

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

guidelines.

e 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.

e 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

03C<202



2293

Page 3 of 25

Paul Lear IT GEOTECHNICAL
IT Corporation LABORATORY
November 3, 1998 OAK RIDGE, TN
IT Project ID:  Proof of Principle (423) 482-6497

IT Project No.: 775743

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

IV. Data Qualification

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 (1174-039-01, 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.

GCC=Z03
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gagfL‘* of 25 IT GEOTECHNICAL
aul Lear

IT Corporation LABORATORY
November 3, 1998 OAK RIDGE, TN
IT Project ID:  Proof of Principle (423) 482-6497

IT Project No.: 775743
{5

SAMPLE NUMBER CROSS-REFERENCE LIST

LAB SAMPLE NO. CLIENT SAMPLE NO. SAMPLE MATRIX

ETDC-7690 .................. 1174-035-01 ... ... .. Stabilized surrogate
ETDC-7691 .. ................ 1174-036-01 ........ Stabilized surrogate
ETDC-7692 .................. 1174-037-01 . ....... Stabilized surrogate
ETDC-7693 .................. 1174-038-01 ... .. . .. Stabilized surrogate
ETDC-7694 .. ................ 1174-039-01 ........ Stabilized surrogate
ETDC-7695 .................. 1174-040-01 . ....... Stabilized surrogate
ETDC-7696 .................. 1174-041-01 ... ... .. Stabilized surrogate
ETDC-7697 ..o voeeenn... 1174-042-01 .. ... ... Stabilized surrogate
ETDC-7698 .................. 1174-043-01 .. ... ... Stabilized surrogate
ETDC-7699 .................. 1174-044-01 .. ...... Stabilized surrogate
ETDC-7700 . ................. 1174-045-01 . ....... Stabilized surrogate
ETDC-7701 . ........ ... .. .... 1174-046-01 .. ...... Stabilized surrogate
ETDC-7702 . ................. 1174-047-01 . ....... Stabilized surrogate
ETDC-7703 . ................. 1174-048-01 ........ Stabilized surrogate
ETDC-7704 .................. 1174-049-01 . ....... Stabilized surrogate
ETDC-7705 . ................. 1174-050-01 ........ Stabilized surrogate
ETDC-7706 .................. 1174-051-01 ........ Stabilized surrogate
ETDC-7707 . ... .. ... .. .. 1174-052-01 . ... .. .. Stabilized surrogate
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Paul Lear IT GEOTECHNICAL
IT Corporation , LABORATORY
November 3, 1998 OAK RIDGE, TN
IT Project ID:  Proof of Principle (423) 482-6497

IT Project No.: 775743

( UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166 J

14-DAY CURE
Project Name Proof of Principle Client Sample No. 1174-035-01
Project No. 775743 IT Lab Specimen No. ETDC-7690
Specimen Mold Date 10/12/98 Specimen Height, in. 3.9805
Specimen Test Date 10/26/98 Specimen Diameter, in. 1.9893
Specimen Weight, g. 301.41
STRESS AT FAILURE, psi 8.8 Moisture Content, % 99.5
STRAIN AT FAILURE, % 2.75 Wet Unit Weight, pcf. 92.8
Dry Unit Weight, pcf. 46.5
AXIAL DEVIATOR Rate of Strain, in./min. 0.0240
STRAIN, % STRESS, psi
0.00 0.00
‘ 0.10 0.13 10.00 S —
0.20 1.38
0.30 2.34 / ||
0.40 2.95
0.50 3.39
0.75 4.85 8.00 B
1.00 6.18 \
1.25 7.21 -
1.50 7.95 J Failed
1.75 8.03 — 6.00 Specimen .
2.00 8.48 a
2.25 8.68 ]
2.50 8.75 w
2.75 8.76 & ]
3.00 8.36 4.00
3.25 7.69
3.50 6.80
3.75 6.35
4.00 5.93 2.00
4.25 5.55
4.50 5.28
4.75 4.90
‘ 5.00 4.83 l
: 0.00
0.0 5.0 10.0 15.0

STRAIN, % 0002@7
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Paul Lear IT GEOTECHNICAL
IT Corporation LABORATORY
November 3, 1998 OAK RIDGE, TN
IT Project ID:  Proof of Principle (423) 482-6497

IT Project No.. 775743

( UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166 J

14-DAY CURE
Project Name Proof of Principle Client Sample No. 1174-036-01
Project No. 775743 IT Lab Specimen No. ETDC-7691
Specimen Mold Date 10/12/98 Specimen Height, in. 3.9613
Specimen Test Date 10/26/98 Specimen Diameter, in. 2.0020
Specimen Weight, g. 302.30
STRESS AT FAILURE, psi 4.9 Moisture Content, % 98.0
STRAIN AT FAILURE, % 6.50 Wet Unit Weight, pcf. 92.4
Dry Unit Weight, pcf. 46.7
AXIAL DEVIATOR Rate of Strain, in./min. 0.0240
STRAIN, % STRESS, psi
0.00 0.00
0.10 0.19 10.00 ——
0.20 0.35
0.30 0.57 n
0.40 0.70 . .
0.50 0.89
0.75 1.29 8.00 J —
1.00 1.57
1.25 1.79 }”
1.50 2.07 Failed
2.00 2.71 _ 6.00 Specimen —
2.50 3.22 a
3.00 3.57 A
3.50 3.86 u
4.00 4.09 %
4.50 4.28 4.00
5.00 4.67
5.50 4.80
6.00 4.86
6.50 4.89 2.00
7.00 4.70
7.50 3.97
8.00 3.78
8.50 3.69
9.00 3.59 0.00
9.50 3.63 0.0 5.0 10.0 15.0

10.00 3.46
STRAIN, %
00C208
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Paul Lear

IT Corporation
November 3, 1998
IT Project ID:
IT Project No.: 775743

Proof of Principle

2293

IT GEOTECHNICAL

LABORATORY

OAK RIDGE, TN

(423) 482-6497

(

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166

14-DAY CURE

)

Project Name

Project No.

Specimen Mold Date
Specimen Test Date

STRESS AT FAILURE, psi

STRAIN AT FAILURE, %
AXIAL DEVIATOR
STRAIN, % STRESS, psi
0.00 0.00
0.10 3.18
0.20 9.10
0.30 15.35
0.40 23.62
0.50 37.58
0.75 70.13
1.00 120.89
1.25 168.30
1.50 207.02
1.75 231.49
2.00 250.51
2.25 263.90
2.50 269.81
2.75 273.77
3.00 269.41
3.25 91.00
3.50 84.58
3.75 75.90
4.00 66.00
4.25 56.77
4.50 62.17
4.75 48.36
5.00 45.58

Proof of Principle
775743

10/12/98
10/26/98
273.8
2.75
300.00
250.00
200.00
‘B
Q
& 150.00
(Y7}
[+ =4
-
[7,]
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.

1174-037-01
ETDC-7692

3.9792
1.9987
314.90
79.6
96.1
53.5
0.0240

ilyy
/ N
/ it L
T
!
0.0 5.0 10.0 15.0
STRAIN, %
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IT Corporation LABORATORY
November 3, 1998 OAK RIDGE, TN
IT Project ID:  Proof of Principle ‘ (423) 482-6497

IT Project No.: 775743

( UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166

)

14-DAY CURE
Project Name Proof of Principle Client Sample No. 1174-038-01
Project No. 775743 IT Lab Specimen No. ETDC-7693
Specimen Mold Date 10/12/98 Specimen Height, in. 4.0100
Specimen Test Date 10/26/98 Specimen Diameter, in. 1.9923
Specimen Weight, g. 315.82
STRESS AT FAILURE, psi 158.7 Moisture Content, % 81.2
STRAIN AT FAILURE, % 2.50 Wet Unit Weight, pcf. 96.3
Dry Unit Weight, pcf. 53.1
AXIAL DEVIATOR Rate of Strain, in./min. 0.0240
STRAIN, % STRESS, psi
0.00 0.00
0.10 0.45 200.00 ———
0.20 0.83
0.30 1.31
0.40 1.60 ]
0.50 4.05
0.75 15.06 A
1.00 28.93 150.00 L H
1.25 70.64 ‘3{,\\
1.50 102.40 <¥ailed
1.75% 126.47 W Specimen |
2.00 142.59 a
2.25 153.42 é 100.00
2.50 168.75 W
2.75 135.23 e
3.00 89.92
3.25 73.27
3.50 61.01
3.75 50.76 50.00
4.00 42.43
0.00
0.0 5.0 10.0 15.0
STRAIN, %

00C<i0
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Paul Lear

IT Corporation
November 3, 1998
IT Project ID:
IT Project No.: 775743

Proof of Principle

2293
IT GEOTECHNICAL
. LABORATORY
OAK RIDGE, TN
(423) 482-6497

(

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166

)

Project Name

Project No.

Specimen Mold Date
Specimen Test Date

STRESS AT FAILURE, psi

STRAIN AT FAILURE, %
AXIAL DEVIATOR
STRAIN, % STRESS, psi
0.00 0.00
0.10 6.41
0.20 9.60
0.30 156.98
0.40 22.36
0.50 28.72
0.75 66.83
1.00 139.68
1.25 281.81
1.50 439.03
1.75 576.53
2.00 713.33
2.25 846.30
2.33 876.90
2.50 434.57
2.75 333.67
3.00 174.18
3.25 130.30

Proof of Principle
775743

10/12/98
10/26/98

876.9
2.33

STRESS, psi

14-DAY CURE
Client Sample No. 1174-039-01
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
1000.00
L
900.00 M
Qn
f 1\
800.00 X
700.00 ‘ C,
e~
et Failed —
600.00 f Specimen _]
500.00 [l
400.00 T\
300.00 j
200.00
7 “
100.00 J
0.00 :
0.0 5.0 10.0 15.0
STRAIN, % 000211
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Paul Lear

IT Corporation

November 3, 1998

IT Project ID:  Proof of Principle
IT Project No.: 775743

2293

IT GEOTECHNICAL
LABORATORY
OAK RIDGE, TN
(423) 482-6497

(.

14-DAY CURE

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166

)

Project Name Proof of Principle

Project No. 775743
Specimen Mold Date 10/12/98
Specimen Test Date 10/26/98
STRESS AT FAILURE, psi 725.4
STRAIN AT FAILURE, % 3.00
" AXIAL DEVIATOR
STRAIN, % STRESS, psi
0.00 0.00
0.10 11.82 1000.00
0.20 28.41
0.30 38.27 900.00
0.40 61.17
0.50 86.57 '
00.
0.7% 162.22 800.00
1.00 261.56
1.25 362.60 700.00
1.50 465.03
1.75 551.21 _  600.00
- 2.00 615.31 a
2.25 661.89 2 500.00
2.50 691.08 w
2.75 716.37 s
3.00 725.37 400.00
3.50 31.48
300.00
200.00
100.00
0.00

Client Sample No. 1174-040-01
IT Lab Specimen No. ETDC-7695
Specimen Height, in. 4.0083
Specimen Diameter, in. 1.9952
Specimen Weight, g. 332.58
Moisture Content, % 57.7
Wet Unit Weight, pcf. 101.1
Dry Unit Weight, pcf. 64.1
Rate of Strain, in./min. 0.0240
T T I
H
L j |
Failed —
Specimen _-J

5.0
STRAIN, %

10.0

15.0
QOCL4<
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Pagl Lear IT GEOTECHNICAL
IT Corporation LABORATORY
November 3, 1998 OAK RIDGE, TN
IT Project ID:  Proof of Principle (423) 482-6497

IT Project No.: 775743

( UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166 ]

14-DAY CURE
Project Name Proof of Principle Client Sample No. 1174-041-01
Project No. 775743 IT Lab Specimen No. ETDC-7696
Specimen Mold Date 10/13/98 Specimen Height, in. 4.0125
Specimen Test Date 10/27/98 Specimen Diameter, in. 2.0052
Specimen Weight, g. 293.80
STRESS AT FAILURE, psi 121.0 Moisture Content, % 53.6
STRAIN AT FAILURE, % 2.50 Wet Unit Weight, pcf. ° 88.3
Dry Unit Weight, pcf. 57.5
AXIAL DEVIATOR Rate of Strain, in./min. 0.0240
STRAIN, % STRESS, psi
0.00 0.00
0.10 2.21 200.00 T T 1
0.20 3.98 .
0.30 5.62 180.00 -
0.40 9.08 |
0.50 11.88
0.75 20.62 160.00 |
1.00 33.01 j ]
1.25 51.97 140.00 ) B
1.50 72.37 ' Failed  —
1.75 88.70 — 120.00 Specimen —|
2.00 104.58 a
2.25 116.05 3 100.00
2.50 121.03 W
2.75 78.65 o
3.00 42.88 80.00 |
3.25 31.07 I
3.50 23.93 60.00
3.7% 21.43 |
40.00 *
20.00 -
0.00
0.0 5.0 10.0 15.0

STRAIN, %
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Page 12 of 25 IT GEOTECHNICAL
Paul Lear

IT Corporation LABORATORY
November 3, 1998 OAK RIDGE, TN
IT Project ID:  Proof of Principle (423) 482-6497

IT Project No.: 775743

( UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166

)

14-DAY CURE
Project Name Proof of Principle Client Sample No. 1174-042-01
Project No. 775743 IT Lab Specimen No. ETDC-7697
Specimen Mold Date 10/13/98 Specimen Height, in. 4.0337
Specimen Test Date 10/27/98 Specimen Diameter, in. 1.9980
Specimen Weight, g. 310.97
STRESS AT FAILURE, psi 130.0 Moisture Content, % 51.1
STRAIN AT FAILURE, % 2.00 Wet Unit Weight, pcf. 93.7
Dry Unit Weight, pcf. 62.0
AXIAL DEVIATOR Rate of Strain, in./min. 0.0240
STRAIN, % STRESS, psi
0.00 0.00
0.10 0.51 200.00
0.20 1.63 -
0.30 2.86 180.00 =
0.40 4.89 \ |
0.50 7.81 160.00 |
0.75 17.41
1.00 33.38
1.25 54.77 140.00 B
1.50 81.71 : Failed —
1.75 110.46 — 120.00 : Specimen |
2.00 130.00 a
2.25 92.19 g 100.00
2.50 66.24 o |
2.75 50.16 s
3.00 34.96 80.00 I
60.00 + *
40.00
20.00
0.00
0.0 5.0 10.0 15.0
STRAIN, % 0@0214
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Paul Lear

IT Corporation
November 3, 1998
Proof of Principle

IT Project No.: 775743

IT Project ID:

2293

IT GEOTECHNICAL
LABORATORY
OAK RIDGE, TN
(423) 482-6497

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166
14-DAY CURE

Project Name

Project No.

Proof of Principle

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 6.36
0.20 15.64
0.30 25.40
0.40 43.26
0.50 62.46
0.75 108.79
1.00 165.05
1.25 218.98
1.30 226.00
1.50 205.87
1.75 184.29
2.00 157.98
2.25 138.53
2.50 120.85
2.75 112.21
3.00 110.84

10/13/98
10/27/98
226.0
1.30
300.00
250.00
200.00
]
Q
& 150.00
w
[e'
-
17/}
100.00
50.00
0.00

Client Sample No. 1174-043-01
IT Lab Specimen No. ETDC-7698
Specimen Height, in. 4.0385
Specimen Diameter, in. 1.9995
Specimen Weight, g. 313.47
Moisture Content, % 43.1
Wet Unit Weight, pcf. 94.2
Dry Unit Weight, pcf. 65.8
Rate of Strain, in./min. 0.0240
= Failed
Specimen
7 4
0.0 5.0 10.0 15.0
STRAIN, %

000215
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Paul Lear

IT Corporation

November 3, 1998

IT ProjectID:  Proof of Principle
IT Project No.: 775743

2293

IT GEOTECHNICAL
LABORATORY
OAK RIDGE, TN
(423) 482-6497

—

(

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166
14-DAY CURE

)

Project Name Proof of Principle

Project No. 775743
Specimen Mold Daté 10/13/98
Specimen Test Date 10/27/98
STRESS AT FAILURE, psi 259.0

STRAIN AT FAILURE, % 1.75
AXIAL DEVIATOR
STRAIN, % STRESS, psi
0.00 0.00
0.10 1.89 300.00
0.20 3.15
0.30 6.30
0.40 12.59
0.50 22.01 250.00
0.75 58.97
1.00 113.26
1.25 170.71
1.50 226.00 200.00
1.75 258.97 _
2.00 166.32 a
2.25 112.45 2 150.00
2.50 71.80 w
2.75 45.80 a
3.00 34.33
100.00
50.00
0.00

Client Sample No. 1174-044-01

IT Lab Specimen No. ETDC-7699

Specimen Height, in. 4.0252
Specimen Diameter, in. 2.0072
Specimen Weight, g. 305.58
Moisture Content, % 41.5
Wet Unit Weight, pcf. 91.4
Dry Unit Weight, pcf. 64.6
Rate of Strain, in./min. 0.0240

Failed

Specimen

10.0 15.0

STRAIN, %

0.0 5.0

00Cx15
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IT Corporation

November 3, 1998

IT Project ID:  Proof of Principle
IT Project No.: 775743

2293

IT GEOTECHNICAL
LABORATORY
OAK RIDGE, TN
(423) 482-6497

(

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166

)

Project Name Proof of Principle

Project No. 775743
Specimen Mold Date 10/13/98
Specimen Test Date 10/27/98
STRESS AT FAILURE, psi > 897.4
STRAIN AT FAILURE, % > 2.50
AXIAL DEVIATOR
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
1.00 207.56
1.25 324.22
1.50 438.73
1.75 557.96 _
2.00 668.47 a
2.25 794.59 KA
2.50 897.41 W
%

14-DAY CURE
Client Sampie No. 1174-045-01
IT Lab Specimen No. ETDC-7700
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
1000.00 S S A S N | I A
Sample did not fail
800.00 -
f Failed
600.00 f Specimen
400.00 ‘j
200.00 -
0.00
0.0 5.0 10.0 15.0
STRAIN, %
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Paul Lear

IT Corporation

November 3, 1998

IT Project ID:  Proof of Principle
IT Project No.: 775743

2293

IT GEOTECHNICAL
LABORATORY
OAK RIDGE, TN
(423) 482-6497

(

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166
14-DAY CURE

)

Project Name Proof of Principle

Project No. 775743
Specimen Mold Date 10/13/98
Specimen Test Date 10/27/98
STRESS AT FAILURE, psi 591.3
STRAIN AT FAILURE, % 2.15
AXIAL DEVIATOR
STRAIN, % STRESS, psi
0.00 0.00
0.10 2.53
0.20 6.01
0.30 11.06
0.40 17.04
0.50 27.43
0.75 74.22
1.00 143.68
1.25 243.45
1.50 344.59
1.75 448.02 _
2.00 545.93 2
2.15 591.33 A
2.25 196.38 w
2.50 109.37 s
2.75 80.74
3.00 50.72

1000.00

800.00

600.00

400.00

200.00

0.00

Client Sample No. 1174-046-01
IT Lab Specimen No. ETDC-7701
Specimen Height, in. 4.0537
Specimen Diameter, in. 2.0045
Specimen Weight, g. 346.52
Moisture Content, % 36.5
Wet Unit Weight, pcf. 103.2
Dry Unit Weight, pcf. 75.6
Rate of Strain, in./min. 0.0240
0
-
Failed
Specimen |
0.0 5.0 10.0 15.0
STRAIN, %

00C<is



Page 17 of 25

Paul Lear

IT Corporation

November 3, 1998
Proof of Principle
IT Project No.: 775743

IT Project ID:

2293

IT GEOTECHNICAL
LABORATORY
OAK RIDGE, TN

(423) 482-6497

14-DAY CURE

( UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166 j

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 0.42
0.20 1.05
0.30 1.75
0.40 2.42
0.50 3.34
0.75 5.56
1.00 7.25
1.25 10.81
1.50 13.40
1.75 15.41
2.00 15.15
2.25 13.36
2.50 12.64
2.75 12.29
3.00 12.42

10/14/98
10/28/98
15.4
1.75
50.00
40.00
.- 30.00
n
Qa
7]
[72]
w
o
™
w
20.00
10.00
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.

1174-047-01
ETDC-7702

3.8567
1.9947
299.98
67.2
94.8
56.7
0.0240

i 1
< Failed
Specimen |
0.0 5.0 10.0 15.0
STRAIN, %

0CC=<13
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page 18 025 ~ IT GEOTECHNICAL
. IT Corporation LABORATORY
November 3, 1998 OAK RIDGE, TN
‘IT Project ID:  Proof of Principle ’ (423) 482-6497

IT Project No.: 775743
]

( UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166 j

14-DAY CURE
Project Name Proof of Principle Client Sample No. 1174-048-01
Project No. 775743 IT Lab Specimen No. ETDC-7703
Specimen Mold Date 10/14/98 Specimen Height, in. 4.0105
Specimen Test Date 10/28/98 Specimen Diameter, in. 1.9962
Specimen Weight, g. 323.99
STRESS AT FAILURE, psi 19.9 Moisture Content, % 61.8
STRAIN AT FAILURE, % 3.00 Wet Unit Weight, pcf. 98.4
Dry Unit Weight, pcf. 60.8
AXIAL DEVIATOR Rate of Strain, in./min. 0.0240
STRAIN, % STRESS, psi
0.00 0.00 _
0.10 0.22 50.00 A —
0.20 0.48 §
0.30 0.70 ‘ \
0.40 1.05 )
0.50 1.37
40. -
0.75 3.08 0.00 } '
1.00 5.31 )
1.25 8.20 =
1.50 11.52 Failed
1.76 14.63 — 30.00 Specimen |
2.00 17.66 a
2.25 19.58 ]
2.50 19.69 -
2.75 19.86 b
3.00 19.87 20.00
3.25 18.64
3.50 15.39
3.75 12.82
4.00 11.32 10.00
0.00 _
0.0 5.0 10.0 15.0
STRAIN, %

00CZ<9
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Paul Lear

IT Corporation

November 3, 1998

IT ProjectID:  Proof of Principle
IT Project No.: 775743

2293

IT GEOTECHNICAL

LABORATORY

OAK RIDGE, TN

(423) 482-6497

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166
14-DAY CURE

L

Project Name Proof of Principle

Project No. 775743
Specimen Mold Date 10/14/98
Specimen Test Date 10/28/98
STRESS AT FAILURE, psi 102.7
STRAIN AT FAILURE, % 1.82
AXIAL DEVIATOR
STRAIN, % STRESS, psi
0.00 0.00
0.10 1.43
0.20 3.46
0.30 6.34
0.40 9.19
0.50 13.55
0.75 30.28
1.00 54.65
1.25 77.13
1.60 95.52
1.75 102.28 _
1.82 102.67 a
2.00 73.80 ]
2.25 50.29 o
2.50 32.57 o

200.00

180.00

160.00

140.00

120.00

100.00

80.00

60.00

40.00

20.00

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,

1174-049-01
ETDC-7704

4.0088
2.0005
339.12
51.9
102.5
67.5
0.0240

»
1
3

Failed .

Specimen —|

.

5.0

10.0
STRAIN, %

15.0
00CaZ21
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Paul Lear IT GEOTECHNICAL
IT Corporation LABORATORY
November 3, 1998 OAK RIDGE, TN
IT Project ID:  Proof of Principle : (423) 482-6497

IT Project No.: 775743

( UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166 J

14-DAY CURE
Project Name Proof of Principle Client Sample No. 1174-050-01
Project No. 775743 IT Lab Specimen No. ETDC-7705
Specimen Mold Date 10/14/98 Specimen Height, in. 3.9717
Specimen Test Date 10/28/98 Specimen Diameter, in. 1.9940
Specimen Weight, g. 337.19
STRESS AT FAILURE, psi 87.9 Moisture Content, % 53.7
STRAIN AT FAILURE, % 2.00 Wet Unit Weight, pcf. 103.6
Dry Unit Weight, pcf. 67.4
AXIAL DEVIATOR Rate of Strain, in./min. 0.0240
STRAIN, % STRESS, psi
. 0.00 . 0.00 _
‘ 0.10 0.22 100.00 ‘

0.20 0.45 o

0.30 2.17

0.40 5.10

0.50 7.52

0.75 15.26 80.00

1.00 30.94

1.25 52.75 )( e\

1.50 71.95 Failed

1.75 84.32 . 60.00 Specimen |

2.00 87.90 a J'

2.25 73.62 3

2.50 48.55 u

2.75 - 38.46 %

3.00 33.48 40.00 \.

¢
20.00 }
. 0.00 }

0.0 5.0 10.0 15.0

STRAIN, % 080222
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IT Corporation

November 3, 1998

IT Project ID:  Proof of Principle
IT Project No.: 775743

2293

IT GEOTECHNICAL
LABORATORY
OAK RIDGE, TN
(423) 482-6497

T e ——

(

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166

14-DAY CURE

J

Project Name Proof of Principle

Project No. 775743
Specimen Mold Date 10/14/98
Specimen Test Date 10/28/98
STRESS AT FAILURE, psi > 917.2
STRAIN AT FAILURE, % > 2.00
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
1.00 312.65
1.25 450.96
1.50 597.98
1.75 765.54 -
2.00 917.24 a
2
&
%

1000.00
900.00
800.00
%00.00
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.

1174-051-01
ETDC-7706

3.9190
1.9988
351.97
38.0
109.1
79.0
0.0240

C T T T T°7 T 1T 1
@ample did not @ ]
|
Failed ~—
Specimen
0.0 5.0 10.0 15.0
STRAIN, %

00C<23
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Paul Lear

IT Corporation

November 3, 1998

IT Project ID:  Proof of Principle
IT Project No.: 775743

2293

IT GEOTECHNICAL
LABORATORY
OAK RIDGE, TN
(423) 482-6497

— )

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166
14-DAY CURE

Project Name Proof of Principle

Project No. 775743
Specimen Mold Date 10/14/98
Specimen Test Date 10/28/98

STRESS AT FAILURE, psi > 901.9
STRAIN AT FAILURE, % > 2.25

AXIAL DEVIATOR
STRAIN, % STRESS, psi
0.00 0.00
0.10 1.27
0.20 4.12
0.30 6.97
0.40 13.61
0.50 20.24
0.75 79.49
1.00 177.15
1.25 $297.23
1.50 436.10
1.75 600.50
2.00 766.85
2.25 901.91

STRESS, psi

Client Sample No. 1174-052-01

IT Lab Specimen No. ETDC-7707

Specimen Height, in. 3.9597
Specimen Diameter, in. 2.0015
Specimen Weight, g. 362.27
Moisture Content, % 37.1
Wet Unit Weight, pcf. 110.8
Dry Unit Weight, pcf. 80.8
Rate of Strain, in./min. 0.0240

1000.00

J,ILHI'I N A

(Sample did not fail ) -

900.00

800.00

700.00

Feiled  —

Specimen —|

600.00

500.00

400.00

300.00

200.00

100.00
4

0.00 J
0.0

5.0 10.0 15.0
STRAIN, %



£293

Appendix C

Chain-of-Custody & Request-for-Ahalysis



B INTERNATIONAL ANALYSIS REQUEST AND Reference Dpcument No. 426837

2P CORPORATION CHAIN OF CUSTODY RECORD * Page 1 of _¢
3. :
”w Project Name/No. ! ED F /pf° qﬂmﬁmm Samples Shipment Date w--ﬁo.\:Kl\.M.Di Bill to:> ! ﬂw Dh.i.\ i
¢\ Sample Team Members m\v~ Lore~— Lab Destination 8 &~ ETODC- % ¢
Profit Center No. 3 2977200 £ Lab Contact @ Do Huswey/ MHW {
Project im:mmmﬂhﬂ \\W.C. L LeEAR Project Contact/Phone '2 %&\m\“ CHo & Report to:'" \EP N\% % M
Purchase Order No. 8 — Carrier/Waybill No. '3 m
Required Report Date '’ - n - gy ;
Sample 14 Sample '° Date/Time '®|Container’ [Sample'd  pre. 19 Requested Testing 20 Condition on 2! Disposal °2
Number Description/Type Collected Type Volume |servative Program Receipt Record No. )
ST 18 10/12/5¢ g WL | — ivf ucs ETDC 7690
G- 0361 [Slew myxst 2 J — 1of2e [5¢ ETDC 7691
HI4 -3 -] | Sice) mixks h — ETDC 7692 £
PIN4-038-1 | Site muy 4 __ ETDC 7693
H74-035-1 St | Mixks — ETOC 7694
@:ﬁ»c“‘cc\ Site | M (Xt 4L J ) — Vv ETDC 7695
PIN4-04)-1 [So2 mixt7 Jofin]9e | 14D A ucs. ETOC 7696
F179-042-) | Sito 2 M s L v \J diefalit ETDC 7697

Special Instructions; 23 LA T [ — 0 0 \0\&. 1= 12 e~ \O\NN /3—1/5 a~ /0 \N&.
Possible Hazard Identification: 24 , Sample Disposal: 25

Non-hazard _J Flammable ]  Skin Irritant -] Poison B 24 Unknown =l

‘QUINMAN N IRINAAS 1Nt HILING 1IN yAPA a2

. : Return to Client : Disposal by rmK Archive . [mos.)
Turnaround Time Required: 26 _ C Level: 27
Normal _| Rusthg _ Wm L W Pro f ify):
N . . . ject Specific (specify): .
M. mm__:w__.__m:ma by 28 N \%’ Date: /0 f6 | 1. Received by 28 flhoeofCriz Date: so- 2 «—5¢
{ _maa_.cvm.\b __.wcoa_ ~luvlnﬂ|\vr H_Bm“ \\ W ~m_m:mn:1m\>=___mco:_ Ve ) A.:.ﬂm“ \h\ po
2. Relinquished by Date: .~ _ |2 Received by Date:
(Signature/ Affiliation) Time: (Signature /Affiliation] Time:
3. Relinquished by Date: 3. Received by Date:
(Signature/ Affiliation) Time: (Signature /Affiliation) Time:

Comments:29.- (- A2

L @ @ N

MCA V15/GY
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Reference Document No.30 mwmm m N

CORPORATION CHAIN OF CUSTODY RECORD (cont.}* Page_2-of 2~ .

2_u8_.moﬁ Name ;ﬂ - \O AO : Project No. + %wl %AU Samples Shipment Date _. [0 _\ \w.m\ wmqﬁm .
M " n N DEDR Mwuu .

Sample 14 Sample 15 Date/Time 16| Container'7 Sample18|  Pre-19 | Requested Testing 20 |  Condition on 21 _ Disposal 255 w
Number Description/Type | Collected Type | Volume | servative Program - @eester == 1 Record No, - |y
H6-043-] [sico 2 K 9 |e]plae|Jutsric x| — | [GpAY uesp | EmE 76980 il
114044~ | SILo 2 moxio o — (of22/% | fmc 7699 AR 5
H([14-045-] | STLo o~ ALXI / - e 7700 WA d
#)4-04{—] | srLe 2 mx1nl ™ | ETDC 7701 s f]
#1174-03-) | BEMo— M3 |10 115 — YDAY ues (TG 7702 jag s
+14-046-] | DeEMe-mx |4 _ f _ 1o |28 [oe €T 7703 M <
*(74-049-] | DEMo -Mix 1S — . ETOC 7704 m
#Sm?o«&\.\ 0EMo Mix 1L _ — ETDC 7705 3
H)4-06/-) | Demo Mix 17 Ll ETOC 7706 :
/)74 -652-1 | DeMo  MIX1& \ v o ETDC 7707 ,_

N N .- N

~ o~ < - ~. ~ g
~ S ™~ . ~ g

// /// /// ~N — w

AN AN o~ RN
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NONCONFORMANCE/VARIANCE REPORT 2293

“ C NONCONFORMANCE  )|Project Name Date
) . ) ;
\n.oaf_ o(:. Pﬂ»fﬁc,«}’(,c Page ( of!

of

VARIANCE Project No. 10-28 -2 |Report No.
7 7S
‘ (circle one) 5742 ETOC- OCE- 95’/(/
Nonconformance/Variance Description B {include requirement violated

SaPLE pO.  ETOC- 7694 e 7700, €Tvc.770e, ETDC - 7707
T30 Foa opCanhined Crusressive STRENGFN Dy ASTM D 2iwe

T SAMPILES DID PO e TN LirMuTs oF 2000 lb. taprd ce
-Rewppeo ETOC-I6R4 using 28,000 k. Load can 7o A LLRE.

dentified by R Gk

Root Cause

INYZS A
Corrective Acticn .- linclude expected completion date)
e
completed by . ' Expected Completicn Date
taken tu preclude recurrence

W i

To be performed by .

~

Expected Compietion Date

Client notified (include client name, how notified, and response)
Proc Comt, VERBAL , RESPONSE wAs To poT PAOCEED WiTw TTSTia Okirg
7/ -~

THE 20k LoM) ogle. Tesc s (s ™= SO0 Ps,

Notified by KAt  Co s Date lo-ZE-S&

Corrective action completed by Date

Corrective action approved by

Yoratory Supervisor W Date (0-2¢-€©

QA Comments
00C229

QAOQ Approvalﬁ"’l M Date Z/_;/—‘f(

Use back of page for additional space. Attach additional pages if necessary,



INTERNATIONAL GEOTECHNICAL 2293

TECHNOLOGY

CORPORATION LABORATORY

CERTIFICATE OF ANALYSIS

Paul Lear October 26, 1998

IT Corporation
304 Directors Drive
Knoxville TN 37923

This is the Certificate of Analysis for the following sampies:

Project ID: Proof of Principle
IT Project No.: 775743

Date Received by Lab: October 19, 1998
Number of Samples: Sixteen (16)
Sample Type: Stabilized cylinders

. 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, Chain=of-Custody and Request-for-Analysis Records; and Appendix D,

Nonconformance/Variance Reports.

Reviewed and Approved:

Ralph Cole
Laboratory Manager, Geotechnical Services

0

030G<30

IT Environmental Technology Development Center
P.O. Box 4339 ¢ 1570 Bear Creek Road ¢ Oak Ridge, TN 37830 ¢ 615-482-6497 e FAX: 615-482-1890 681A-6-93
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Eag;aLZ of 28 IT GEOTECHNICAL

aul Lear

IT Corporation LABORATORY
October 26 1998 OAK RIDGE, TN

1T Project ID:  Proof of Principle (423) 482-6497

IT Project No.: 775743
{5

. Analytical Results/Methodology

REFERENCES: United States Army Corps of Engineers (USACE), Engineer Manual 1110-2-19086,
Laboratory Soils Testing, appendix I, 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 (1), and Volume 04.09, Soil and Rock (1), 1998.

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

. 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:

o 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.

e 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.

e 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.

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

guidelines.

e 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.

e 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

00C<31
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gagff of 28 IT GEOTECHNICAL
aul Lear

IT Corporation LABORATORY
October 26 1998 OAK RIDGE, TN
IT ProjectID:  Proof of Principle (423) 482-6497

IT Project No.: 775743
S

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 (1174-039-01) and ETDC-7688 (1147-051-01) were ioaded using the
500-1b. load cell. The load cell reached its maximum capacity before the samples failed. The
samples were unloaded and retested using a 2000-Ib. 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.

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.

00C<32
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Paul Lear

IT Corporation

October 26 1998

IT Project ID:  Proof of Principle
IT Project No.: 775743

.

<293

IT GEOTECHNICAL

LABORATORY
OAK RIDGE, TN
(423) 482-6497

X

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

..................

..................

..................

..................

------------------

1174-037-01 ..... ... Stabilized surrogate
1174-038-01 ........ Stabilized surrogate
1174-039-01 ... .. ... Stabilized surrogate
1174-040-01 ........ Stabilized surrogate
1174-041-01 ... ... .. Stabilized surrogate
1174-042-01 ... .. ... Stabilized surrogate
1174-043-01 ........ Stabilized surrogate
1174-044-01 ... ... .. Stabilized surrogate
1174-045-01 ... ..... Stabilized surrogate
1174-046-01 .. ... ... Stabilized surrogate
1174-047-01 ... ..... Stabilized surrogate
1174-048-01 ... ..... Stabilized surrogate
1174-049-01 .. ...... Stabilized surrogate
1174-050-01 ... ..... Stabilized surrogate
1174-051-01 ... ..... Stabilized surrogate
1174-052-01 .. .. .. .. Stabilized surrogate
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Page 5 of 28 IT GEOTECHNICAL
Paul Lear

IT Corporation 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 J

7-DAY CURE
Project Name Proof of Principle Client Sample No. 1174-037-01
Project No. 775743 IT Lab Specimen No. ETDC-7674
Specimen Mold Date 10/12/98 Specimen Height, in. 3.9962
Specimen Test Date 10/19/98 Specimen Diameter, in. 1.9947 -
Specimen Weight, g. 315.02
STRESS AT FAILURE, psi 122.8 Moisture Content, % 82.1
STRAIN AT FAILURE, %* 0.39 Wet Unit Weight, pcf. 96.1
) Dry Unit Weight, pcf. 52.8
AXIAL DEVIATOR Rate of Strain, in./min. 0.0240
STRAIN, % STRESS, psi
0.00 0.00
0.10 16.78 . 200.00
0.20 64.19 & =
0.30 .74.82 L
0.39 . 122.79
0.40 119.84
0.50 42.13
0.75 28.43 150.00
Failed —
__ Specimen |
[}
a
& 100.00
w
©
s
»
50.00
& Strain readings are lower than actual.
Strain at Failure was approx. 2%.
0.00 l
0.0 5.0 10.0 15.0
STRAIN, %
00C236
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IT Corporation

October 26 1998

IT Project ID:  Proof of Principle
IT Project No.: 775743

2293

IT GEOTECHNICAL
LABORATORY
OAK RIDGE, TN
(423) 482-6497

(

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166

-

Project Name Proof of Principle

Project No. 775743
Specimen Mold Date 10/12/98
Specimen Test Date 10/19/98
STRESS AT FAILURE, psi 41.0
STRAIN AT FAILURE, % 2.20

AXIAL DEVIATOR

STRAIN, % STRESS, psi

0.00 0.00

0.10 0.35

0.20 0.57

0.30 1.47

0.40 2.90

0.50 4.80

0.75 9.61

1.00 19.24

1.25 27.78

1.60 33.66

1.75 37.37

2.00 39.56

2.20 41.04

2.25 40.74

2.50 39.74

2.75 36.49

3.00 29.18

3.25 20.91

3.50 17.15

STRESS, psi

7-DAY CURE
Client Sample No. 1174-038-01
IT Lab Specimen No. ETDC-7675
Specimen Height, in. 3.9950
Specimen Diameter, in. 1.9958
Specimen Weight, g. 315.57
Moisture Content, % 85.0
Wet Unit Weight, pcf. 96.2
Dry Unit Weight, pcf. 52.0
Rate of Strain, in./min. 0.0240

50.00 T 1 T

40.00 |

f \ Failed
30.00 Specimen
f 3
20.00 l&
10.00 -
0.00
0.0 5.0 10.0 15.0
STRAIN, %

Q00R37
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IT Corporation
October 26 1998
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IT Project No.: 775743

—

Proof of Principle

2293

IT GEOTECHNICAL
LABORATORY
OAK RIDGE, TN
(423) 482-6497

( UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166

7-DAY CURE

)

Project Name

Project No.

Specimen Mold Date
Specimen Test Date

STRESS AT FAILURE, psi

STRAIN AT FAILURE, %
AXIAL DEVIATOR
STRAIN, % STRESS, psi
0.00 0.00
0.10 5.76
0.20 12.15
0.30 19.17
0.40 27.76
0.50 37.62
0.75 72.50
1.00 120.53
1.25 187.61
1.50 245.52
1.75 312.90
2.00 372.38
2.25 428.12
2.50 479.19
2.75 521.28
2.83 527.37
3.00 473.63
3.25 453.80
4.00 56.59

Proof of-Principle
775743

10/12/98
10/19/98

527.4
2.83

STRESS, psi

600.00

500.00

400.00

300.00

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.

1174-039-01
ETDC-7676

- 3.9905

1.9935
336.02
59.2
102.8
64.6
0.0240

1

/|

Failed

Specimen

5.0

STRAIN, %

10.0
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IT Corporation

October 26 1998

IT ProjectID:  Proof of Principle
IT Project No.: 775743

2293

IT GEOTECHNICAL
LABORATORY
OAK RIDGE, TN
(423) 482-6497

P

{

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166

)

Project Name Proof of Principle

Project No. 775743

Specimen Mold Date 10/12/98
Specimen Test Date 10/19/98
STRESS AT FAILURE, psi 356.4

STRAIN AT FAILURE, % 3.75
AXIAL DEVIATOR
STRAIN, % STRESS, psi
0.00 0.00
0.10 4.14
0.20 8.91
0.30 15.90
0.40 20.97
0.50 24.75
0.75 49.38
1.00 86.52
1.25 131.97
1.60 162.74
1.75 198.99
2.00 232.87
2.25 260.33
2.50 284.23
2.75 330.34
3.00 353.31
3.25 354.25
3.50 342.57
3.75 356.41
4.00 323.95
4.25 335.02
4.50 337.80
5.00 28.48

STRESS, psi

7-DAY CURE
Client Sample No. 1174-040-01
IT Lab Specimen No. ETDC-7677
Specimen Height, in. 3.9870
Specimen Diameter, in. 1.9980
Specimen Weight, g. 332.64
Moisture Content, % 60.4
Wet Unit Weight, pcf. 101.4
Dry Unit Weight, pcf. 63.2
Rate of Strain, in./min. 0.0240
400.00 11
.4 -
300.00 ‘I m
Failed
Specimen h
200.00
100.00
0.00
0.0 5.0 10.0 15.0
STRAIN, %

00CZ39
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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

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 5.81
0.20 7.74
0.30 10.31
0.40 13.52
0.50 16.73
0.75 25.03
1.00 36.49
1.25 46.29
1.50 56.05
1.75 61.62
2.00 63.37
2.03 63.35
2.25 55.94
2.50 37.83
2.75 27.98
3.00 17.88

Proof of Principle

10/13/98
10/20/98

63.4
2.00

STRESS, psi

100.00

80.00

60.00

40.00

20.00

0.00

Client Sample No. 1174-041-01

IT Lab Specimen No. ETDC-7678

Specimen Height, in. 4.0050
Specimen Diameter, in. 1.9845
Specimen Weight, g. 293.89
Moisture Content, % 43.8
Wet Unit Weight, pcf. 90.4
Dry Unit Weight, pcf. 62.9
Rate of Strain, in./min. 0.0240

| f [
(]|
Failed
ﬂ* Specimen |
0.0 5.0 10.0 - 15.0

STRAIN, %
00C<-i0
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IT Project ID:  Proof of Principle
IT Project No.: 775743

2293

IT GEOTECHNICAL

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 10/13/98
Specimen Test Date 10/20/98
STRESS AT FAILURE, psi 79.1
STRAIN AT FAILURE, % 1.50

AXIAL DEVIATOR

STRAIN, % STRESS, psi

0.00 0.00

0.10 6.71

0.20 12.77

0.30 20.09

0.40 27.39

0.50 34.37

0.75 50.47

1.00 63.95

1.25 73.90

1.50 79.06

1.62 78.97 -

1.75 76.04 2

2.00 64.56 @

2.25 48.77 o

2.50 32.43 B

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.

1174-042-01
ETDC-7679

3.9962
1.9953
300.70
44 1
91.7
63.6
0.0240

100.00

80.00 “I;;‘/wr

l l Failed

60.00 Specimen -
40.00 ‘1

20.00 -

0.00 Y

0.0 5.0 10.0 15.0
STRAIN, %

00C=11
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2293

IT GEOTECHNICAL
LABORATORY
OAK RIDGE, TN
(423) 482-6497

-

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166

)

Project Name Proof of Principle

Project No. 775743
Specimen Moid Date 10/13/98
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 12.33
0.20 19.58
0.30 25.25
0.40 30.26
0.50 38.42
0.75 60.94
1.00 85.23
1.25 103.77
1.50 103.82
1.75 102.00 —
2.00 106.40 a
2.25 107.05 g
2.50 109.86 w
2.75 109.89 s
3.00 109.91
3.25 100.44
3.50 71.78
3.75 45.70
4.00 22.49

7-DAY CURE
Client Sample No. 1174-043-01
IT Lab Specimen No. ETDC-7680
Specimen Height, in. 4.0288
Specimen Diameter, in. 2.0057
Specimen Weight, g. 315.74
Moisture Content, % 39.0
Wet Unit Weight, pcf. 94.5
Dry Unit Weight, pcf. 68.0
Rate of Strain, in./min. 0.0240
200.00 1
160.00
Failed
120.00 Specimen
80.00 *
40.00 A x\
0.00
0.0 5.0 10.0 15.0
STRAIN, %
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iT Corporation 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 j

7-DAY CURE
Project Name Proof of Principle Client Sample No. 1174-044-01
Project No. 775743 IT Lab Specimen No. ETDC-7681
Specimen Mold Date 10/13/98 Specimen Height, in. 4.0545
Specimen Test Date 10/20/98 - Specimen Diameter, in. 1.9967
Specimen Weight, g. 315.79
STRESS AT FAILURE, psi 142.0 Moisture Content, % 43.0
STRAIN AT FAILURE, % 1.00 Wet Unit Weight, pcf. 94.8
Dry Unit Weight, pcf. 66.3
AXIAL DEVIATOR Rate of Strain, in./min. 0.0240
STRAIN, % STRESS, psi
0.00 0.00
0.10 14.68 . 200.00 T 1
. 0.20 23.91
0.30 34.39 |
0.40 49.94
0.50 75.00
0.75 104.92 160.00 [
1.00 141.97
1.14 140.50 / i
1.25 134.99 -R ‘ Failed
1.50 109.48 - 120.00 Specimen |
1.75 59.93 a
2.00 42.57 §
3
> e L]
80.00 T
40.00 }

0.0 5.0 10.0 15.0
STRAIN, %

00C<43
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IT Project ID:  Proof of Principle
IT Project No.: 775743

IT GEOTECHNICg_z 9 3

LABORATORY
OAK RIDGE, TN
(423) 482-6497

(

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166

J

Project Name Proof of Principle

Project No. 775743
Specimen Mold Date 10/13/98
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

1.00 161.50

1.24 260.40

1.50 361.86

1.75 464.68 _

2.00 561.40 a

2.25 500.33 ]

2.50 443.87 o

2.75 429.21 o

3.00 414.61

3.25 406.51

3.50 343.22

7-DAY CURE
Client Sample No. 1174-045-01
IT Lab Specimen No. ETDC-7682
Specimen Height, in. 4.0320
Specimen Diameter, in. 2.0068
Specimen Weight, g. 354.59
Moisture Content, % 37.8
Wet Unit Weight, pcf. 105.9
Dry Unit Weight, pcf. 76.9
Rate of Strain, in./min. 0.0240
600.00 -
b d |
500.00 l —1
400.00 I - —
Failed
1 Specimen
L |
300.00 l
200.00
100.00 -
0.00
0.0 5.0 10.0 15.0

STRAIN, %
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Paul Lear

IT Corporation

October 26 1998

IT Project ID:  Proof of Principle
IT Project No.: 775743

IT GEOTECHNICEL
LABORATORY

2938

OAK RIDGE, TN

(423) 482-6497

(

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166

)

Project Name Proof of Principle

Project No. 775743
Specimen Mold Date 10/13/98
Specimen Test Date 10/20/98
STRESS AT FAILURE, psi 301.1
STRAIN AT FAILURE, % 2.25
AXIAL DEVIATOR
STRAIN, % STRESS, psi
0.00 0.00
0.10 14.97
0.20 31.51
0.30 54.37
0.40 76.86
0.50 106.30
0.75 181.67
1.00 211.21
1.25 256.97
1.50 288.99
1.75 293.89
2.00 297.83
2.25 301.12
2.27 301.07
2.50 276.72
2.75 241.59
3.00 225.50
3.25 177.10

STRESS, psi

7-DAY CURE
Client Sample No. 1174-046-01
IT Lab Specimen No. ETDC-7683
Specimen Height, in. 4.0793
Specimen Diameter, in. 1.9982
Specimen Weight, g. 347.62
Moisture Content, % 37.6
Wet Unit Weight, pcf. 103.5
Dry Unit Weight, pcf. 75.2
Rate of Strain, in./min. 0.0240
400.00 T 1
300.00 ||
‘ Failed
Specimen 7
200.00 Jl
100.00
0.00 f
0.0 5.0 10.0 15.0
STRAIN, %

00CR4AS
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Paul Lear

IT Corporation
October 26 1998
IT Project ID:
IT Project No.: 775743

Proof of Principle

2293

IT GEOTECHNICAL
LABORATORY
OAK RIDGE, TN
(423) 482-6497

(

UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166

j

Project Name

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 2.56
0.20 3.52
0.30 4.15
0.40 4.79
0.50 5.10
0.75 6.68
1.00 8.25
1.25 9.49
1.50 9.79
1.75 10.39
2.00 10.36
2.25 9.40
2.50 8.75
2.75 6.55
3.00 5.28
3.25 4.65
3.50 4.64

Proof of Principle

10/14/98
10/21/98

10.4
1.75

STRESS, psi

7-DAY CURE

Client Sample No. 1174-047-01

IT Lab Specimen No. ETDC-7684

Specimen Height, in. 4.0067
Specimen Diameter, in. 1.9932
Specimen Weight, g. 309.15
Moisture Content, % 68.8
Wet Unit Weight, pcf. 94.2
Dry Unit Weight, pcf. 55.8
Rate of Strain, in./min. 0.0240

15.00 T
7
o 1)
0.00 f Failed
T Specimen |

5.00 7 ‘ b
0.00 L

0.0 5.0 10.0 15.0

STRAIN, %

00C<Z16
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Paul Lear

IT Corporation
October 26 1998
Proof of Principle

IT Project No.: 775743

IT Project ID:

229 3

IT GEOTECHNICAL
LABORATORY
OAK RIDGE, TN
(423) 482-6497

7-DAY CURE

( UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166 )

Project Name

Project No'.

Proof of Principle

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 0.42
0.20 0.68
0.30 1.00
0.40 1.39
0.50 1.87
0.75 3.38
1.00 5.49
1.25 . 7.90
1.50 6.64
1.75 9.81
2.00 12.58
'2.25 14.95
2.50 16.87
2.75 18.00
2.9 18.28
3.00 18.20
3.25 16.81
3.50 9.07
3.75 6.92
4.00 6.22
4.25 5.40

10/14/98
10/21/98

18.3
2.91

20.00

15.00

10.00

STRESS, psi

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.

1174-048-01
ETDC-7685

3.9918
1.9822
322.48
62.5
99.7
61.4
0.0240

Failed —

Specimen |

0.0

5.0
STRAIN, %

10.0 15.0

00017/
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Paul Lear

IT Corporation

October 26 1998

IT ProjectID:  Proof of Principle
IT Project No.: 775743

2293

IT GEOTECHNICAL
LABORATORY
OAK RIDGE, TN
(423) 482-6497

e

( UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166

7-DAY CURE

J

Project Name Proof of Principle

Project No. 775743
Specimen Mold Date 10/14/98
Specimen Test Date 10/21/98

STRESS AT FAILURE, psi
STRAIN AT FAILURE, %

AXIAL DEVIATOR
STRAIN, % STRESS, psi

Sample fractured into three
sections prior to loading.

Density info assumes sample
length = 4-inches.

STRESS, psi

20.00

15.00

10.00

5.00

0.00

Client Sample No. 1174-049-01
IT Lab Specimen No. ETDC-7686
Specimen Height, in. 4.0000
Specimen Diameter, in. 1.9960
Specimen Weight, g. 326.00
Moisture Content, % 56.2
Wet Unit Weight, pcf. 99.2
Dry Unit Weight, pcf. 63.5
Rate of Strain, in./min.
1T 1
Pud -
> [ -4 ’_
c -
c < < ||
Failed 1
Specimen
0.0 5.0 . 10.0 15.0
STRAIN, %
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Paul Lear

IT Corporation

October 26 1998

IT Project ID:  Proof of Principle
IT Project No.: 775743

2293

IT GEOTECHNICAL

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 10/14/98
Specimen Test Date 10/21/98
STRESS AT FAILURE, psi 29.4
STRAIN AT FAILURE, % 2.50
AXIAL DEVIATOR
STRAIN, % STRESS, psi
0.00 0.00
0.10 3.27 40.00
0.20 4.83
0.30 5.97
0.40 5.74
0.50 5.29
0.75 8.36
1.00 13.74 30.00
1.25 18.04
1.50 21.81
1.75 25.22 _
2.00 27.48 a
2.25 28.94 2 50.00
2.50 29.40 w
2.75 28.76 s
3.00 23.19
3.25 19.41
3.50 17.35
3.75 12.71 10.00

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.

1174-050-01
ETDC-7687

4.0035
1.9934
339.88
56.8
103.6
66.1
0.0240

Failed -

Specimen —

|_o+—®

5.0

10.0
STRAIN, %
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Page 19 of 28 IT GEOTECHNICAL

Paul Lear

IT Corporation 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 )

7-DAY CURE
Project Name Proof of Principle Client Sample No. 1174-051-01
Project No. 775743 IT Lab Specimen No. ETDC-7688
Specimen Mold Date 10/14/98 Specimen Height, in. 4.0132
Specimen Test Date 10/21/98 Specimen Diameter, in. 1.9973
» Specimen Weight, g. 360.37
STRESS AT FAILURE, psi 404.9 Moisture Content, % 40.0
STRAIN AT FAILURE, % 2.50 Wet Unit Weight, pcf. 109.2
_ Dry Unit Weight, pcf. 78.0
AXIAL DEVIATOR Rate of Strain, in./min. 0.0240
STRAIN, % STRESS, psi
0.00 0.00
. 0.10 5.74 - 500.00
0.20 7.01 B
0.30 6.05 ; ]
0.40 11.76 B
0.50 19.69 B
0.75 51.63 400.00 |
1.00 111.22 | |
1.25 181.22 | |
1.50 250.56 # Failed  _|
1.75 315.46 - 300.00 I Specimen
2.00 365.95 a ’
2.25 402.14 ]
2.50 404.85 &
2.75 142.46 5
200.00
100.00
‘ 4
‘ 0.00 3
0.0 5.0 10.0 15.0
STRAIN, % —
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Paul Lear

IT Corporation
October 26 1998

IT Project ID:  Proof of Principle
IT Project No.: 775743

2298

IT GEOTECHNICAL
LABORATORY
OAK RIDGE, TN
(423) 482-6497

( UNCONFINED COMPRESSIVE STRENGTH - ASTM D 2166

7-DAY CURE

)

Project Name Proof of Principle
775743

Project No.

Specimen Mold Date

Specimen Test Date

STRESS AT FAILUR

E, psi

STRAIN AT FAILURE, %

AXIAL DEVIATOR
STRAIN, % STRESS, psi
0.00 0.00
0.10 1.36
0.20 2.81
0.30 4.61
0.40 5.65
0.50 6.30
0.75 5.97
1.00 12.04
1.25 20.48
1.50 30.72
1.7% 39.42
2.00 45.81
2.25 50.83
2.50 53.82
2,75 46.56
3.00 41.87
3.25 34.47
3.50 30.59
3.75 27.43
4.00 23.89

10/14/98
10/21/98

STRESS, psi

60.00

50.00

40.00

30.00

20.00

10.00

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.

1174-052-01
ETDC-7689

4.0365
2.0052
367.59
42.4
109.9
77.2
0.0240

| | |

1 Al

\ -

! i

8t _

Failed

’ Specimen :

|
0.0 5.0 10.0 15.0
STRAIN, % 00CR31
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Appendix C

Chain-of-Custody & Request-for-Analysis

00CR3<



3 _ﬁzmmm%zﬁwwmam. . “ ¢ ‘ANALYSIS REQUEST-AND Reference Document No. 426829

mmpc__.ma mmuoa Dmnm

OZm 002._.>_2mn Umn r_Zm

| GORPORATIO! . GHAIN: OF CUSTODY . -umnn:a_u§ _ Page 1 of _2
B : >s 769383 _ s
_u_,o_mg ZmBm\Zo i gboﬂ Qﬂ%.tﬁ\rm mm:ﬁ_mm Shipment Date 7 _O K1l9% Bilto:s  \T- CoRE 5
zmmao_m Team: z_macm_,m . . Lab Destination 8 | 4,1 mn:vn\ | mw =
Profit Center No; 2 qudom S’ o' "Lab Contact @ RALOY— cor € & _8
_u.,o_mon _<_m:m@mw % »\C - _.\mb\\mu n_émon Contact/Phone 2 ﬁ).ﬁr\ Fn\}\\ﬁ\ Repore 10 DRUL \LEAR & |m
_ucﬂo:mmm :Order. No.& . = “.... S qu.:ms\<<m<g= No. ! ‘ —_ i T D, & .IM
&

1 - | .m!:v_o;f Nm.:.._._o 5. i Uo..b\.::_o_o. .ue:.“c_.:_:.d me:_v_ej - .w..r. 19 a:ougn .-.oan.:e 20 | - condition on 2! Disposal 22
_ QN : 2:3..2. Uonn...veo._\._.kmo *:Collected -Type - <o_.==o seivative | - i “Program- "~ - - | nooemvn Qarand Aln.
D thsne T i
N,wo 11 74- oun\i m\no\ — M1x) 5\3\@ A&sz 204" | — | 7R ucs 7 I 7672
& [maosh-or | st \\};N | — & 1 m«Lﬁm o e 7673
.,”u«c\S\oud‘\o_» Sl SRR I U _ - Omsk. _ ETDC .Nlm:!.
C1*074-088-0 B Sué R e L i EIDC 7675
SRR - 7 dv
*:3\&?3 Sico-t iMix s | | .ETOC 7676
nv:\E vo.o\ _Siol-mnr b 4 Y i ResE= £31 ETOC 7677
i 5 i ] _ _ _ . : =
# 1174~ Z04)-ol- m:b w._...z_x« 1sle)9e | oo T DAY ucs | EmC 7678
.. %:4& =04 Sito Nwz:m L Al N T T 7 ETC 7679
,. ‘Special’ _:mn_,coeo:m 23 %V M . -7 @ N.&.ls.\w ) e ;
" |:Possible:Hazard _am:n_*_nmn_o: 24 TR R % .+ % | Sample'Disposal: 25 \ g
Zo:-:mNm_,a ) ‘Flammable OJj° mx_:”_%_nm:n D_ b _uo_mo: B E C:_soss . | Return' 8 O__m:n! Disposal a<.rm& Archive (mos.) |8
‘Turnaraqund Time mmnc_nma 26w . TF T QC Level: 27" 18
Zon..:m_. Dcm:@_ N ...& "..w _@\ ___U._ ___- _u_.o_mon m_umn_mo (specify). 5
LA E Relinquished by 28, e~ Datel, \D \ 11/ * C 1 Received by 2 8 Date: /07 9-95 |3
Signature/Affiliation) - 3 i .,..“ ‘Time: w .\D . | (SignatizrezAffiliation} \ﬂl %W\ . Time: /Do g
2. Relinquished by~ %* Date:; 2;'Received by ¢ . Date: 2
{Signature/Affiliation)  :° Time: g Awmn.:ms\g_gg_. . < Time: -
- | 3. mm__:nc_m:ma by Date: . Co . .
iy —m_m:mgﬂe\b&__.mco:_ , .: z 3 : ﬁ.gm - . Wehﬂﬂﬂ\ﬂ“ﬂﬂoﬂ< “ s ) . ._Hw.w-.—ﬂm.
003:6:8 m%ﬂhhﬂb Q\q&ﬂ:\l % ..\3\& .

|| ‘ m%i M ,i..oWw -0’ ‘q sﬁuv 7403 -0 Nmé? 7¢73) E
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N ooy ANALYSIS REQUEST AND Reference Document No.%® mwmm 29
CORPORATION CHAIN OF CUSTODY RECORD (cont.)* Page_2.of 2 ¥
Project Name Sllo 1+2. P0P Project No.. FF 769263 Samples Shipment Date __ /6 \\q\wm Ww
ONE CONTAINER PER LINE >
Sample 14 Sample 15 Date/Time '6| Container 7| Sample 18]  Pre-19 Requested Testing 20 Condition on 21 Disposal 22 w
Number Description/Type Collected Type Volume | servative Program Receipt ey
#(174-043-0 | SiLo 2 M 9|10[n]ag] PBIS x4 — | I Dey ueS ™ 7680 3
*1N4-044-01| SiLor-wix)o _ ) — [ ET0C 7581 _
#|14-0a5-0) | S1toT Mia 1 — ETDC 7682 m
1)79.-046-0 1| S1Le 2 -MIxI2 —_ \ o, O 7683 3
#(134-047-0! | DEMO-ty 13 | 10]/1¢/48 — | TDAY ek Gerpe ! EWC 7684 B
1174 -098-0) | Demo -1 1A — | CToEe 7ess |
*{174-049-0|] Demo- mix 15 - ETDC 7686 |2
*1([14-050-0) | Demo-mix 14 | — ETDC 7687 M
*{[74-0¢1-0) | DEMo- M\ F \ — ETDC 7688 |
*\174-05201 | demo- My 8| v vV | — ‘ﬁg ETOC 7689 |
N ~ - 1 — p
// // // W
T~ S N B ;
™~ :
// /// i
,// N m
—@- ® o




L A _ NONCONFORMANCE/VARIANCE REPORT 2 29 3

or

/100,[,01(, P@/uc/p(,g’ Page ! of !

1o //Q/Ci & Report No.

- VARIANCE Project No,
{circle one) "77574_3 gmc_alp 5. (_;

S0/

-iINonconformance/Variance Description ’ (include requirement violated

SAamPLE Mo, ET0C-7674

SIBMITEY ot OPCONRBED mfAsss Ot STpSHS by AS7TM D 216
RATE of Stamir hMULoATED Mo LOT REAMNGs US. TimE DD NOT Agre®
WITH STRAIN RATE SET opd LoA0 Rass . Acrosl Sttas RATE oS APNpox.

A a/2 6/
gver Rq THE LWOAL P ISPLACE MCAT TAARS DO, SAMmpLs AC‘(ofh.Lj

Fricew AT HNPox. 2% MATden 7oA ©.3¢ 9. .

lidentified by (P Gz |

0. 024 1nomes Pen MIVUTE | RATeEX. Trtad THE 0.0t 2 1Nares PN I E

lRoot Cause
LDT BOT MATHOD o TH APNROPMUNTE REWDOT 0l 18 metw of

Arcrong ADIUSTICAT

Corrective Action ... (inciude expected completion date}

G e, ©233) Friom :
Poe LOT ey 3 SETLOICE N TrC VX ¢P

: ccmpleted by Z Za ' Expected Completion Date /¢ /7¢ /¢ 2
taken to preclude recurrence .
NowE . 7e&1s INCTAUMENT kS /N c A BRAT O .
To be performed by Expected Completion Date
Client notified {(include client name, how notified, and response)
Al L TT-TOC (of26/se via e-aTi-
Notified by %"V’/‘" Cocc Date  10/26/ %=
Corrective action completed by /. q_% Date (aﬁé (€
([Corrective action approved by
/O ; // )
: Date e / 7o 5

" ~boratory Supervisor ;

QAO Approval é'?c")u /(4«/‘»&’1 Date /& ~24 —2%

%Manager L — Date /0/2: 7 7 s
omments
00C233

Use back of page for additional space. Attach additional pages if necessary.




y NONCONFORMANCE/VARIANCE REPORT 2293

_ Proof -of “ Fammcirce [ of )
0 — tof 24 /?‘3 Page of
VARIANCE Project No. Report No.
{circle one) 7757 43 5TDC'W* “ﬁ; N
Nonconformance/Variance Description (include requirement violated

Sample Po. ETDC-768c
CobmTan Fon Onconfor €0 Comprcsscoé STe-4Ta bq ASTA O 2(6¢

~ ShuPLE Tneke (KTo 3 S&GrEN7s of APln2 K paA ey EQUAC SI2E
dotung EvECTON P mon

Identified by e Coe

Root Cause
Sawmele fractontn INCWE M2 ok EyTon PRBCESS (M A PIRDPALUATE

To ShAmreE "f‘f/’€ .

Corrective Action .. [include expected compietion date)
EKEnus€ GREMTEN cAutoR doning de-monimy fREEP VAL, N Qa-wfle,

‘a completed by ﬂ Co«e\ Expected Completion Date (D/ 2! /9,-9

n taken tc preclude recurrence
Discoss de-rmocirsy ftocchodst --J/ e SzafL.
Oage cxroTcor (N de-rmocdird.

To be performed by [ZA’LDH (9"6 - Expected Completion Date L O /26 /‘?Sy

Client notified {include client name, how notified, and response)

PW, 7 DC Uia - 0-26-€9g

Notified by [ZA’LP‘H’ C’ & Date (D /Lé l? @

Corrective action completed by AI?‘LOH- (@ (5 Date lo /L(, (v

Corrective action approved by

Laboratory Supervisor _ Date
ct Manager M pae _Co /16 /s ¢g
omments

00CL346

QAO Approval 979/%«’@ Date /& ~ 2658

"Use back of page for additional space. Attach additional pages if necessary.
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. P.o.P. UCS nonconfomances
10/26/98 10:27:29 AM EST
From: ITGEOLAB

Ta: plear@itcrp.com

| 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 (ETDC-7674, 1174-037-01), 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. |
removed the LDT and used an electronic dial gauge on the remainder of the samples.

The second condition was encountered during de-molding of Sample number ETDC-7686 (1174-049-01). The specimen was
not coming free of the mold using the standard procedures, so | tapped the sample on the concrete floor to try to pop it loose.
Once remowved from the mold, the sample fell into three sections separated horizontally. | may have fractured the sample
while trying to remove it from the mold, or it may have already contained cracks, but | feel that | should have used more
caution in trying to free the sample from the mold. A UCS test could not be performed. Density information is available

assuming a sample length of 4.00 inches.
Both of these conditions are documented in nonconformance reports that will be contained in the report.

“»TT

00C<3'7

Monday, October 26, 1988  Americs Online: ITGEOLAB Page: 1
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NONCONFORMANCE/VARIANCE REPORT

ONCONFORMANC Project N;me Date

or ﬂ—ooF eF PIUHC—\PL,G Page { of {
, (ofl2e]Q
VARIANCE Project No. & Report N
(circle one) 7693822 eeggro‘z -0066-98 A/

Nonconformance Description (include specific requirement violated):
SAMPLE poramders ETDC =~ 7676 AND CTIDC- 7688
SubmiTran fere UNComnfines CompASSEWE STAENgH

T Shmples D PoT FarL BEFIRE MAXum. SME (obD Fort LoAD CeSli Lenciien
SrdLEt wete NEorPED WiNG A Higher CMAC.(1‘7 Lord cEl .

Identified by: /297-0"’ Cobé Date: 10-26-44

Root cause of Nonconformance:

(pkmu-a\ Te PLEOICT fALUAE  (ohv e'F SAaNLE AND OSE ,Hop/zopM;;-re_U‘

RATED Coid (gl

Corrective action (include expected completion date):

PR,

To be performed by: Anticipated Completion Date:

Action taken to preclude recurrence:

popre.
To be performed by: Anticipated Completion Date:

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

P. Loal ViR e-pAte tofzel8B : pod NisPonsE

Notified by: Date:

Corrective action completed by: )J / ’l— Date:

rrective action approved by:g W’
3 Date:

aboratory Supervisor:

Project Manager: Date:

00CZ38

QAO Approval: /2”1! /}4&%@ Date: //-3-9¢
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, P.o.P. UCS nonconfrmance
" 10/26/98 11:18:28 AM EST
From: ITGEOLAB

To: plear@itcrp.com

A third condition needs noting: Sample number ETDC-7676 (1174-039-01) did not fail within the load limits of the 500-Ib. load

cell. The sample was retested using a 2000-lb. load cell. The two series of load readings are compa indicati
. . rable,
there is was no damage to the sample's ultimate strength. ] P indicating that

00C239

Monday, N 02, 1893 Americs Online: TGEOLAB Page: 1



Unconfined Compressive Strength
ASTM D2166-85 '

2293

Project: : Femald POP
Sample Description: 1174-86-01
Analyst: RGB Date: 12/23/98
Sample Weight (g): 341.78 Sample Height (cm): 10.2
Sample Diameter (cm): 5.0
Sample Volume (cm”"3): 200.28 Bulk Density (g/cm”3): 1.71
Load Strain Total Unit Corrected Stress
Strain Strain Area
(Ib) (0.001 in) (in) (in"2) (pst)
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
€0 9 0.009 0.001 3.046 19.70
110 10 0.010 0.001 3.046 36.11
150 11 0.011 0.001 3.047 49.23
180 11 0.011 0.001 3.047 59.08
240 12 0.012 0.001 3.047 78.77
300 13 0.013 0.001 3.047 98.45
350 14 0.014 0.001 3.048 114.84
380 15 0.015 0.001 3.048 124.68
450 16 0.016 0.002 3.048 147.63
500 17 0.017 0.002 3.049 164.01
590 18 0.018 0.002 3.049 193.52
670 19 - 0.019 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

00C=a0



Unconfined Compressive Strength

ASTM D2166-85

2293

Project: Fernald POP
Sample Description: 1174-87-01
Analyst: RGB 12/23/98
Sample Weight (g): 331.65 Sample Height (cm): 10.2
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 200.28 Bulk Density (g/cm”3): 1.66
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 0.001 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 0.011 0.001 3.047 59.08
210 12 0.012 0.001 3.047 68.92
240 13 0.013 0.001 3.047 78.76
270 15 0.015 0.001 3.048 88.59
300 15 0.015 0.001 3.048 98.43
330 17 0.017 0.002 3.049 108.25
360 19 0.019 0.002 3.049 118.07
390 21 0.021 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 3.051 157.31
510 28 - 0.028 0.003 3.052 167.11
540 32 0.032 0.003 3.053 176.87
570 34 0.034 0.003 3.054 186.66
599 . 44 0.044 0.004 3.057 195.97
0CCREL



Unconfined Compressive Strength
ASTM D2166-85 -

Project: Fernald POP
Sample Description: 1174-88-01
Analyst: RGB Date: 12/23/98
Sample Weight (g): 332.28 Sample Height (cm): 10.2
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 200.28 Bulk Density (g/cm”3): 1.66
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
40 2 0.002 0.000 3.044 13.14
70 4 0.004 0.000 3.045 22.99
100 5 0.005 0.000 3.045 32.84
160 6 0.006 0.001 3.045 52.54
200 6 0.006 0.001 3.045 65.68
240 6 0.006 0.001 3.045 78.81
280 7 0.007 0.001 3.046 91.94
320 7 0.007 0.001 3.046 105.07
400 8 0.008 0.001 3.046 131.33
450 8 0.008 0.001 3.046 147.74
500 9 0.009 0.001 3.046 164.14
550 - 10 0.010 0.001 3.046 180.54
600 11 0.011 0.001 3.047 196.93
650 12 0.012 0.001 3.047 213.32
700 14 0.014 0.001 3.048 229.69
750 15 0.015 0.001 3.048 246.07
800 16 0.016 0.002 3.048 262.45
850 17 0.017 0.002 3.049 278.82
900 18 0.018 0.002 3.049 295.20
1000 . 20 0.02 0.002 3.049 327.93

00CZ6<

2293



Unconfined Compressive Strength
ASTM D2166-85 '

2293

Project: Fernald POP
Sample Description: 1174-89-01
Analyst: RGB Date: 12/23/98
Sample Weight (g): 336.01 Sample Height (cm): 10.2
Sample Diameter (cm): 5.0
Sample Volume (cm"3): 200.28 Bulk Density (g/cm”3): 1.68
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 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 0.011 0.001 3.047 32.82
120 12 0.012 0.001 3.047 39.38
150 15 0.015 0.001 3.048 49.21
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 81.96
270 25 0.025 0.002 3.051 88.50
300 29 0.029 0.003 3.052 98.29
31t 32 0.032 0.003 3.053 101.87
00CZ63



Unconfined Compressive Strength
ASTM D2166-85 '

2293

Project: Femald POP
Sample Description: 1174-90-01
Analyst: RGB . Date: 12/23/98
Sample Weight (g): 327.76 Sample Height (cm): 10.2
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 200.28 Bulk Density (g/cm”3): 1.64
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
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
100 10 0.010 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 0.016 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 3.051 91.78
300 26 0.026 0.003 3.051 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
400 43 0.043 0.004 3.056 130.88
426 . 54 0.054 0.005 3.060 139.23

00CLG



2298

Unconfined Compressive Strength
ASTM D2166-85 '

Project: Fernald POP
Sample Description: 1174-91-01
Analyst: RGB Date: 12/23/98
Sample Weight (g): 324.49 Sample Height (cm): 10.2
Sample Diameter (cm): 5.0
Sample Volume (cm”"3): 200.28 Bulk Density (g/cm”3): 1.62
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 2 0.002 0.000 3.044 3.29
20 5 0.005 0.000 3.045 6.57
40 11 0.011 0.001 3.047 13.13
60 16 0.016 0.002 3.048 19.68
80 22 0.022 0.002 3.050 26.23
100 ‘ 31 0.031 0.003 3.053 32.76
110 39 0.039 0.004 3.055 36.01
117 58 0.058 0.006 3.061 38.22

00C<2G63



22938

Unconfined Compressive Strength
ASTM D2166-85

Project: Fernald OU4 Silo 1 & 2 POP
Sample Description: 1174-91-02
Analyst: PRL ) Date: 12/30/98
Sample Weight (g): 321.42 Sample Height (cm): 10.0
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 196.35 Bulk Density (g/cm”"3): 1.64
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
20 3 0.003 0.000 3.044 6.57
40 6 0.006 - 0.001 3.045 . 13.14
60 9 0.009 0.001 - 3.046 19.70
80 13 0.013 0.001 3.047 26.25
100 16 0.016 0.002 3.048 32.81
120 19 0.019 0.002 3.049 39.35
140 . 24 0.024 0.002 3.051 45.89
150 27 0.027 0.003 3.052 49.15
160 32 0.032 0.003 3.053 52.40
170 36 0.036 0.004 3.054 55.66
175 41 0.041 0.004 3.056 57.27
175.4 43 0.043 0.004 3.057 57.38
174 46 0.046 0.005 3.057 56.91
00C=56



Unconfined Compressive Strength
ASTM D2166-85

2293

Project: Fernald Silos 1 and 2 POP
Sample Description: 11749103
Analyst: RGB Date: 1/5/99
Sample Weight (g): 319.35 Sample Height (cm): 10.2
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 200.28 Bulk Density (g/cm”3): 1.59
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 0 0.000 0.000 3.043 3.29
20 0 0.000 0.000 3.043 6.57
60 1 0.001 0.000 3.044 19.71
100 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

00CKGEY



Unconfined Compressive Strength
ASTM D2166-85

2293

Project: Femald Silos 1&2 POP
Sample Description: 1179017-01 14 Days
Analyst: RGB Date: 1/27/99
Sample Weight (g): 310.49 Sample Height (cm): 10.2
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 200.28 Bulk Density (g/cm”3): 1.55
Load Strain Total Unit Corrected Stress
» Strain Strain Area
(Ib) (0.001 in) (in) (in"2) (pst)
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
50 8 0.008 0.001 3.046 16.42
70 12 0.012 0.001 3.047 22,97
90 16 0.016 0.002 3.048 29.53
110 19 0.019 0.002 3.049 36.08
130 23 0.023 0.002 3.050 42.62
150 27 0.027 0.003 3.052 49.16
170 32 0.032 0.003 3.053 55.68
177 42 0.042 0.004 3.056 57.92

00GRG8



Unconfined Compressive Strength
ASTM D2166-85

2293

Project: Femald Silos 1&2 POP
Sample Description: 1179018-02 14 Days
Analyst: RGB Date: 1/27/99
Sample Weight (g): 306.39 Sample Height (cm): 10.1
Sample Diameter (cm): 5.0
Sample Volume (cm"3): 198.31 Bulk Density (g/cm”3): 1.54
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 3 0.003 0.000 3.044 3.28
30 7 0.007 0.001 3.046 9.85
50 11 0.011 0.001 3.047 4 16.41
70 14 0.014 0.001 3.048 22.97
90 17 0.017 ~0.002 3.049 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 0.031 0.003 3.053 55.69
190 35 0.035 0.003 3.054 62.21
210 41 0.041 0.004 3.056 68.72
211 43 0.043 0.004 3.056 69.03

000239



2293

-

Unconfined Compressive Strength
ASTM D2166-85

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): 10.1
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 198.31 Bulk Density (g/cm”3): 1.55
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 7 0.007 0.001 3.046 9.85
50 13 0.013 0.001 3.047 16.41
70 18 0.018 0.002 3.049 22.96
90 22 0.022 0.002 3.050 29.51
110 26 0.026 0.003 3.051 36.05
130 31 0.031 - 0.003 3.053 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 62.11
200 62 0.062 0.006 3.062 65.31
201 66 0.066 0.007 3.063 65.61

000270



- 2293

Unconfined Compressive Strength
ASTM D2166-85

Project: Femnald Silos 1&2 POP
Sample Description: 1179020-04 14 Days
Analyst: RGB Date: 1/27/99
Sample Weight (g): 3125 Sample Height (cm): 10.2
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 200.28 Bulk Density (g/cm”3): 1.56
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 5 0.005 0.000 3.045 3.28
20 10 0.010 0.001 3.046 6.57
30 18 - 0.018 0.002 3.049 9.84
42 38 0.038 0.004 3.055 13.75

00C2 71



Unconfined Compressive Strength

ASTM D2166-85
Project: @ Fernald Silos 1&2 POP

Sample Description: 1179021-05 14 Days

2293

Analyst: RGB Date: 1/27/99
Sample Weight (g): 308.82 Sample Height (cm): 10.2
Sample Diameter (cm): 5.0
Sample Volume (cm"3): 200.28 Bulk Density (g/cm”3): 1.54
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 3 0.003 0.000 3.044 3.28
20 5 0.005 0.000 3.045 6.57
30 6 0.006 0.001 3.045 9.85
40 7 0.007 0.001 3.046 13.13
50 8 0.008 0.001 3.046 16.42
80 9 0.009 0.001 3.046 26.26
100 10 0.010 0.001 3.046 32.83
120 11 0.011 - 0.001 3.047 39.39
140 11 0.011 0.001 3.047 45.95
150 12 0.012 0.001 3.047 49.23
170 13 0.013 0.001 3.047 55.79
195 14 0.014 0.001 3.048 63.98
210 16 0.016 0.002 3.048 68.89
220 18 0.018 0.002 3.049 72.16
250 24 0.024 0.002 3.051 81.95
270 26 0.026 0.003 3.051 88.49
280 28 . 0.028 0.003 3.052 91.75
300 32 0.032 0.003 3.053 98.26
310 35 0.035 0.003 3.054 101.51
320 38 0.038 0.004 3.055 104.75
330 . 44 0.044 0.004 3.057 107.96

000272



ASTM D2166-85

Project: ‘ Fernald Silos 1&2 POP

Sample Description:

1179022-06 14 Days

Unconfined Compressive Strength

2293

Analyst: RGB Date: 1/28/99
Sample Weight (g): 305.65 Sample Height (cm): 10.1
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 198.31 Bulk Density (g/cm”3): 1.54
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 2 0.002 0.000 3.044 3.29
30 4 0.004 0.000 3.045 9.85
50 8 0.008 0.001 3.046 - 16.42
70 14 0.014 0.001 3.048 22.97
90 23 0.023 0.002 3.050 29.50
100 28 ~ 0.028 0.003 3.052 32.77
109 37 0.037 0.004 3.055 35.68

GOC<73



Unconfined Compressive Strength
ASTM D2166-85

Project: Femald Silos &2 POP

Sample Description: 1179023-07 14 Days

2293

Analyst: RGB Date: 1/28/99
Sample Weight (g): 301.77  Sample Height (cm): 10.1
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 198.31 Bulk Density (g/cm”3): 1.52
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 6 0.006 0.001 3.045 3.28
29 35 0.035 0.003 3.054 9.50

00027y



Unconfined Compressive Strength
ASTM D2166-85

Project: Femald Silos 1&2 POP
Sample Description: 1179024-08 14 Days
Analyst: RGB Date: 1/28/99
Sample Weight (g): 31295 Sample Height (cm): 10.1
Sample Diameter (cm): 5.0
Sample Volume (cm”"3): 198.31 Bulk Density (g/cm”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
10 6 0.006 0.001 3.045 3.28
30 7 0.007 0.001 3.046 9.85
50 9 0.009 0.001 3.046 16.41
70 11 0.011 0.001 3.047 2298
90 14 0.014 0.001 3.048 29.53
110 16 0.016 0.002 3.048 36.09
130 18 - 0.018 0.002 3.049 42.64
150 21 0.021 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

000275

2293



Unconfined Compressive Strength
ASTM D2166-85

Project: Fernald Silos 1&2 POP

Sample Description:

1179025-09 14 Days

2293

Analyst: RGB Date: 1/28/99
Sample Weight (g): 322.04 Sample Height (cm): 10.1
Sample Diameter (cm): 5.0
Sample Volume (cm”"3): 198.31 Bulk Density (g/cm”3): 1.62
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 4 0.004 0.000 3.045 9.85
50 8 0.008 0.001 3.046 16.42
70 12 0.012 0.001 3.047 22.97
90 15 0.015 0.001 3.048 29.53
110 19 0.019 0.002 3.049 36.08
130 24 0.024 0.002 3.051 42.61
150 29 0.029 0.003 3.052 49.14
170 39 0.039 - 0.004 3.055 55.64
171 43 0.043 0.004 3.056 5595

0CCL76



Project:

Sample Description:

Fernald Silos 1&2 POP

1179026-10 14 Days

Unconfined Compressive Strength
ASTM D2166-85

2293

Analyst: Date: 1/28/99
Sample Weight (g): 320.84  Sample Height (cm): 10.2
Sample Diameter (cm): 5.0 '
Sample Volume (cm”3): 200.28 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 0 0.000 0.000 3.043 0.00
10 1 0.001 0.000 3.044 3.29
30 1 0.001 0.000 3.044 9.86
50 2 0.002 0.000 3.044 16.43
70 4 0.004 0.000 3.045 22.99
90 7 0.007 0.001 3.046 29.55
110 10 0.010 0.001 3.046 36.11
130 16 0.016 0.002 3.048 42.65
150 30 0.030 0.003 3.052 49.14
151 39 0.039 0.004 3.055 49.43

0gcz7?



Unconfined Compressive Strength
ASTM D2166-85

2293

Project: Fernald Silos 1&2 POP
Sample Description: 1179028-09 (11) 14 Days
Analyst: RGB Date: 1/28/99
Sample Weight (g): 308.85 Sample Height (cm): 10.1
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 198.31 Bulk Density (g/cm”3): 1.56
Load _ Strain Total Unit Corrected Stress
‘ Strain Strain Area
(Ib) (0.001 in) (in) (in"2) (pst)
0 0 0.000 0.000 3.043 0.00
10 5 0.005 0.000 3.045 3.28
30 15 0.015 0.001 3.048 9.84
40 26 - 0.026 0.003 3.051 13.11
42 34 0.034 0.003 3.054 13.75

(&S



Project:

Sample Description:

Unconfined Compressive Strength

ASTM D2166-85

Fernald Silos 1&2 POP

1179017-01 28 Days

2293

Analyst: RGB Date: 2/10/99

Sample Weight (g): 291.89  Sample Height (cm): 10.1

Sample Diameter (cm): 5.0

Sample Volume (cm"3): 198.31 Bulk Density (g/cm”3): 1.47
Load Strain Total Unit Corrected Stress

: Strain Strain Area
(b) (0.001 in) (in) (in"2) (psi)
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 0.001 3.046 118.21
400 7 0.007 0.001 3.046 131.34
500 8 0.008 0.001 3.046 164.16
630 10 0.010 0.001 3.046 206.80
720 11 0.011 0.001 3.047 236.32
780 12 0.012 0.001 3.047 255.99
830 13 0.013 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 0.017 0.002 3.049 328.02

0GCZ?I



Unconfined Compressive Strength
ASTM D2166-85

2293

Project: Femald Silos 1&2 POP
Sample Description: 1179018-02 28 Days
Analyst: RGB Date: 2/10/99
Sample Weight (g): 306.75 Sample Height (cm): 10.1
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 198.31 Bulk Density (g/cm”3): 1.55
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
50 5 0.005 0.000 3.045 16.42
110 15 0.015 . 0.001 3.048 36.09
160 23 0.023 0.002 3.050 52.45
220 35 0.035 0.003 3.054 72.04
280 42 0.042 0.004 3.056 91.62
340 46 0.046 0.005 3.057 111.21
400 51 0.051 0.005 3.059 130.77
460 55 0.055 0.005 3.060 150.32
520 58 0.058 0.006 3.061 169.88
570 60 0.060 0.006 3.062 186.18
630 63 0.063 0.006 3.063 205.71
700 66 0.066 0.007 3.063 228.50
780 70 0.070 0.007 3.065 254 .51
850 73 0.073 0.007 3.066 277.27
900 76 0.076 0.008 3.067 293.49
1000 83 0.083 0.008 3.069 325.88




Unconfined Compressive Strength

ASTM D2166-85

Project: ~ Fernald Silos 1&2 POP

Sample Description:

'1179019-03 28 Days

22938

Analyst: RGB 2/10/99
Sample Weight (g): 312.37 Sample Height (cm): 10.1
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 198.31 Bulk Density (g/cm”3): 1.58
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 - 4 0.004 0.000 3.045 9.85
70 6 0.006 0.001 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 0.011 0.001 3.047 65.64
230 11 0.011 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
350 13 0.013 0.001 3.047 114.85
400 14 0.014 0.001 3.048 131.25
450 14 0.014 0.001 3.048 147.65
500 15 0.015 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 0.017 0.002 3.049 213.22
700 _ 17 - 0.017 0.002 3.049 229.62
750 18 0.018 0.002 3.049 24599
800 18 0.018 0.002 3.049 262.39
1000 2] 0.021 0.002 3.050 327.89

000231



Unconfined Compressive Strength
ASTM D2166-85

Project: Femald Silos 1&2 POP
Sample Description: 1179020-04 28 Days
Analyst: RGB Date: 2/10/99
Sample Weight (g): 310.00 Sample Height (cm): 10.1
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 198.31 Bulk Density (g/cm”3): 1.56
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 5 0.005 0.000 3.045 9.85
70 11 0.011 0.001 3.047 22.98
100 14 . 0.014 0.001 3.048 32.81
130 17 0.017 0.002 3.049 42.64
170 22 0.022 0.002 3.050 55.74
200 26 0.026 0.003 3.051 65.55
230 31 0.031 0.003 3.053 75.34
238 35 0.035 0.003 3.054 77.93

2293

000282



Unconfined Compressive Strength

ASTM D2166-85

Project: Femnald Silos 1&2 POP

Sample Description:

1179021-05 28 Days

2293

Analyst: RGB 2/10/99
Sample Weight (g): 304.25 Sample Height (cm): 10.1
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 198.31 Bulk Density (g/cm”"3): 1.53
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 2 0.002 0.000 3.044 3.29
40 5 0.005 0.000 3.045 13.14
70 7 0.007 0.001 3.046 22.98
100 9 0.009 0.001 3.046 32.83
150 11 0.011 0.001 3.047 49.23
180 13 0.013 0.001 3.047 59.07
210 14 0.014 0.001 3.048 68.91
260 16 0.016 0.002 3.048 85.29
300 18 0.018 0.002 3.049 98.40
350 19 0.019 0.002 3.049 114.79
400 21 0.021 0.002 3.050 131.16
450 23 0.023 0.002 3.050 147.52
500 24 0.024 0.002 3.051 163.90
550 26 0.026 0.003 3.051 180.25
600 28 0.028 0.003 3.052 196.60
650 29 0.029 0.003 3.052 212.96
700 30 0.030 0.003 3.052 229.32
750 31 0.031 0.003 3.053 245.68
800 32 0.032 0.003 3.053 262.03
900 34 0.034 0.003 3.054 294.72
1000 38 0.038 0.004 3.055 327.34

000283



2293

‘ Unconfined Compressive Strength
ASTM D2166-85 :
Project: Fernald Silos 1&2 POP
Sample Description: 1179022-06 28 Days
Analyst: RGB Date: 2/11/99
Sample Weight (g): 289.42 Sample Height (cm): 10.1
Sample Diameter (cm): 50
Sample Volume (cm”3): 198.31 Bulk Density (g/cm”3): 1.46
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
30 2 0.002 0.000 3.044 9.86
70 5 0.005 0.000 3.045 22.99
‘ 100 7 0.007 0.001 3.046 32.83
130 9 0.009 0.001 3.046 42.68
170 11 0.011 0.001 3.047 55.80
210 13 0.013 0.001 3.047 68.91
260 14 0.014 0.001 3.048 85.31
281 16 0.016 0.002 3.048 92.18

00C<83



Unconfined Compressive Strength
ASTM D2166-85

Project: Fernald Silos 1&2 POP

Sample Description: 1179023-07 28 Days

Analyst: RGB Date: 2/11/99
Sample Weight (g): 305.90 Sample Height (cm): 10.2
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 200.28 Bulk Density (g/cm”3): 1.53
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
20 1 0.001 0.000 3.044 6.57
70 4 0.004 0.000 3.045 22.99
110 8 0.008 0.001 3.046 36.12
160 12 0.012 0.001 3.047 52.51
192 21 0.021 0.002 3.050 62.96

00C<83



Unconfined Compressive Strength
ASTM D2166-85

Project: Fernald Silos 1&2 POP

Sample Description: 1179024-08 28 Days

2293

Analyst: RGB Date: 2/11/99
Sample Weight (g): 312.45 Sample Height (cm): 10.1
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 198.31 Bulk Density (g/cm”"3): 1.58
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
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 0.001 3.046 105.06
360 9 0.009 0.001 3.046 118.18
440 10 0.010 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 0.019 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

00CLB6



Unconfined Compressive Strength
ASTM D2166-85

Project: Fernald Silos 1&2 POP
Sample Description: 1179025-09 28 Days
Analyst: RGB Date: 2/11/99
Sample Weight (g): . 322.97 Sample Height (cm): 10.1
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 198.31 Bulk Density (g/cm”3): 1.63
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 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
250 5 0.005 0.000 3.045 ‘ 82.10
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
410 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 0.011 0.001 3.047 187.08
610 11 0.011 0.001 3.047 200.21
670 12 0.012 0.001 3.047 219.88
720 13 0.013 0.001 3.047 236.27
780 14 0.014 0.001 3.048 255.93
830 15 0.015 0.001 3.048 272.31
890 16 0.016 0.002 3.048 291.97
950 19 0.019 0.002 3.049 311.56
1000 21 0.021 0.002 3.050 327.89

00C<87



2293

‘ Unconfined Compressive Strength
ASTM D2166-85
Project: Fernald Silos 1&2 POP
Sample Description: 1179026-10 28 Days
Analyst: RGB Date: 2/11/99
Sample Weight (g): 322.40 Sample Height (cm): 10.1
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 198.31 Bulk Density (g/cm”3): 1.63
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
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 0.011 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 0.015 0.001 3.048 255.91
830 16 0.016 0.002 3.048 272.29
880 17 0.017 0.002 3.049 288.66
930 18 0.018 0.002 3.049 305.03
980 19 0.019 0.002 3.049 - 321.40
1000 20 0.020 0.002 3.049 327.93
00CLZESR



Unconfined Compressive Strength
ASTM D2166-85

2293

Project: Femnald Silos 1&2 POP
Sample Description: 1179028-09 (11) 28 Days
Analyst: "RGB Date: 2/11/99
Sample Weight (g): 313.94 Sample Height (cm): 10.1
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 198.31 Bulk Density (g/cm”3): 1.58
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
40 4 0.004 0.000, 3.045 13.14
80 8 0.008 0.001 3.046 26.27
110 10 0.010 0.001 3.046 36.11
130 12 0.012 0.001 3.047 42.66
160 15 0.015 0.001 3.048 52.49
190 19 0.019 0.002 3.049 62.31
220 28 0.028 0.003 3.052 72.09
225 32 0.032 0.003 3.053 73.70

0GC289




Unconfined Compressive Strength
ASTM D2166-85

22938

Project: Femald Silos 1&2 POP
Sample Description: 117952-01 14 Days
Analyst: RGB Date: 2/17/99
Sample Weight (g): 320.63 Sample Height (cm): 10.2
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 200.28 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 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
110 7 0.007 0.001 3.046 36.12
130 9 0.009 0.001 3.046 42.68
160 11 0.011 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

000C<30



Unconfined Compressive Strength
ASTM D2166-85

Project: Fernald Silos 1&2 POP

| Sample Description:

117953-01 14 Days

2293

Analyst: RGB Date: 2/17/99
Sample Weight (g): 314.58 Sample Height (cm): 10.2
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 200.28 Bulk Density (g/cm”3): 1.57
Load Strain Total Unit Corrected Stress
Strain Strain Area '
(Ib) (0.001 in) (in) (in"2) (psi) Y
AN
0 0 0.000 0.000 3.043 0.00 E
10 6 0.006 0.001 3.045 3.28
20 10 0.010 0.001 3.046 6.57
30 16 0.016 0.002 3.048 9.84
40 24 0.024 0.002 3.051 13.11
49 40 0.040 0.004 3.055 16.04

00C=<31



Unconfined Compressive Strength
ASTM D2166-85

2293

Project: Fernald Silos 1&2 POP
Sample Description: 117954-01 14 Days
Analyst: RGB Date: 2/17/99
Sample Weight (g): 318.60  Sample Height (cm): 10.2
Sample Diameter (cm): 50
Sample Volume (cm”3): 200.28 Bulk Density (g/cm”3): 1.59
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 7 0.007 0.001 3.046 3.28
20 13 - 0.013 0.001 3.047 6.56
30 20 0.020 0.002 3.049 9.84
40 30 0.030 0.003 3.052 13.10
50 43 0.043 0.004 3.056 16.36
51 50 0.050 0.005 3.058 16.68




2293

Unconfined Compressive Strength
ASTM D2166-85

Project: Fernald Silos 1&2 POP
Sample Description: 117955-01 14 Days
Analyst: RGB Date: 2/17/99
Sample Weight (g): 320.88 Sample Height (cm): 10.2
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 200.28 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 ' 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 0.017 0.002 3.049 16.40
60 21 0.021 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

000C<L33




Unconfined Compressive Strength
ASTM D2166-85

2293

Project: Femnald Silos 1&2 POP
Sample Description: 117956-01 14 Days
Analyst: RGB _ Date: 2/17/99
Sajﬁp]e Weight (g): 319.87 Sample Height (cm): 10.2
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 200.28 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 0 0.000 0.000 3.043 0.00
10 3 0.003 0.000 3.044 3.28
20 7 0.007 . 0.001 3.046 6.57
40 15 0.015 0.001 3.048 13.12
60 23 0.023 0.002 3.050 19.67
70 30 0.030 0.003 3.052 22.93
80 42 0.042 0.004 3.056 26.18
85 54 0.054 0.005 3.060 27.78

00CZ341




2293

‘ Unconfined Compressive Strength
ASTM D2166-85
Project: Fernald Silos 1&2 POP
Sample Description: 117957-01 14 Days
Analyst: RGB Date: 2/17/99
Sample Weight (g): 316.04 Sample Height (cm): 10.2
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 200.28 Bulk Density (g/cm”3): 1.58
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 5 0.005 0.000 3.045 3.28
‘ 30 9 0.009 0.001 3.046 9.85
50 9 0.009 0.001 3.046 16.41
70 10 0.010 0.001 3.046 22.98
100 11 0.011 0.001 3.047 32.82
120 12 0.012 0.001 3.047 39.38
140 13 0.013 0.001 3.047 45.94
160 18 0.018 0.002 3.049 52.48
167 24 0.024 0.002 3.051 54.74

00C<L33



2293

Unconfined Compressive Strength
ASTM D2166-85

Project: Femald Silos 1&2 POP
Sample Description: 117958-01 14 Days
Analyst: RGB Date: 2/17/99
Sample Weight (g): 320.69 Sample Height (cm): 10.2
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 200.28 Bulk Density (g/cm”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 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 36.11
130 10 0.010 0.001 3.046 42.67
150 11 0.011 0.001 3.047 49.23
170 12 0.012 0.001 3.047 55.79
200 14 0.014 0.001 3.048 65.63
230 15 0.015 0.001 3.048 75.46
260 17 0.017 0.002 3.049 85.29
290 18 0.018 0.002 3.049 95.12
320 20 0.020 0.002 3.049 104.94
350 21 0.021 0.002 3.050 114.77
390 24 0.024 0.002 3.051 127.84
420 25 0.025 0.002 3.051 137.66
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
528 40 0.040 0.004 3.055 172.81

>

00C<3%
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Unconfined Compressive Strength
ASTM D2166-85

2293

Project: Fernald Silos 1&2-POP
Sample Description: 117959-01 14 Days
Analyst: RGB Date: 2/17/99
Sample Weight (g): : 318.28 Sample Height (cm): 10.1
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 198.31 Bulk Density (g/cm”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
30 2 0.002 0.000 3.044 9.86
70 2 0.002 0.000 3.044 23.00
110 3 0.003 0.000 3.044 36.13
150 4 0.004 0.000 3.045 49.27
180 4 0.004 - 0.000 3.045 59.12
230 3 0.005 0.000 3.045 75.54
270 6 0.006 0.001 3.045 88.66
310 7 0.007 0.001 3.046 101.79
360 8 0.008 0.001 3.046 118.19
410 8 0.008 0.001 3.046 134.61
480 9 0.009 0.001 3.046 157.58
540 10 0.010 0.001 3.046 177.26
600 11 - 0.011 0.001 3.047 196.93
700 12 0.012 0.001 3.047 229.73
750 13 0.013 0.001 3.047 246.12
800 14 0.014 0.001 3.048 262.50
850 15 0.015 0.001 3.048 278.88
900 16 0.016 0.002 3.048 295.25
950 17 0.017 0.002 3.049 311.62
3.049 327.99

1000 18 0.018 0.002

00037



Unconfined Compressive Strength
ASTM D2166-85

Project: Femald Silos 1&2 POP

Sample Description:

117960-01 14 Days

Analyst: RGB Date: 2/17/99
Sample Weight (g): 314.03 Sample Height (cm): 10.2
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 200.28 Bulk Density (g/cm”3): 1.57
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 2 0.002 0.000 3.044 3.29
30 - 7 0.007 0.001 3.046 9.85
60 10 0.010 0.001 3.046 19.70
80 12 0.012 0.001 3.047 26.26
100 14 0.014 0.001 3.048 32.81
130 16 0.016 0.002 3.048 42.65
160 18 0.018 0.002 3.049 52.48
190 21 0.021 0.002 3.050 62.30
220 24 0.024 0.002 3.051 72.12
250 27 0.027 0.003 3.052 81.93
270 29 0.029 0.003 3.052 88.46
290 32 0.032 0.003 3.053 94.99
310 38 0.038 0.004 3.055 101.48
318 45 0.045 0.004 3.057 104.03

00Cz238



Unconfined Compressive Strength
ASTM D2166-85

Project: Fernald Silos 1&2 POP

Sample Description:

117961-01 14 Days

2293

Analyst: RGB Date: 2/17/99
Sample Weight (g): 317.78 Sample Height (cm): 10.2
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 200.28 Bulk Density (g/cm”3): 1.59
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 2 0.002 0.000 3.044 3.29
30 6 0.006 0.001 3.045 9.85
60 10 0.010 0.001 3.046 19.70
90 14 0.014 0.001 3.048 29.53
120 18 0.018 0.002 3.049 39.36
140 , 20 0.020 0.002 3.049 4591
170 23 0.023 0.002 3.050 55.73
200 25 0.025 0.002 3.051 65.55
230 28 0.028 0.003 3.052 75.37
260 33 0.033 0.003 3.053 85.15
290 41 0.041 0.004 3.056 94.90
0.049 0.005 3.058 97.12

297 49

000239



Unconfined Compressive Strength
ASTM D2166-85

Project: Femnald Silos 1&2 POP

Sample Description: 117962-01 14 Days

22938

Analyst: RGB Date: 2/17/99
Sample Weight (g): 317.79 Sample Height (cm): 10.2
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 200.28 Bulk Density (g/cm”3): 1.59
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 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 0.021 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

000300



2293

Unconfined Compressive Strength
ASTM D2166-85

Project: Fernald Silos 1&2 POP
Sample Description: 117963-01 14 Days
Analyst: RGB Date: 2/17/99
Sample Weight (g): 318.47 Sample Height (cm): 10.3
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 202.24 Bulk Density (g/cm”3): 1.57
Load Strain Total Unit Corrected Stress
Strain Strain Area
(Ib) (0.001 in) (in) (1n*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 0.011 0.001 3.047 39.39
150 13 0.013 0.001 3.047 49.22
180 15 0.015 0.001 3.048 59.06
210 17 0.017 0.002 3.048 68.89
240 19 0.019 0.002 3.049 78.71
270 23 0.023 0.002 3.050 88.52
300 26 0.026 0.003 3.051 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

06G301



Unconfined Compressive Strength
ASTM D2166-85

2293

Project: Fernald Silos 1&2 POP
Sample Description: 117964-01 14 Days
Analyst: RGB Date: 2/17/99
Sample Weight (g): 315.76 Sample Height (cm): 10.2
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 200.28 Bulk Density (g/cm”3): 1.58
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
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 0.010 0.001 3.046 36.11
140 12 0.012 0.001 3.047 4595
170 15 0.015 0.001 3.048 55.78
200 17 0.017 0.002 3.049 65.61
230 18 0.018 0.002 3.049 75.44
260 21 0.021 0.002 3.050 85.25
290 23 0.023 0.002 3.050 95.07
310 24 0.024 0.002 3.051 101.62
340 26 0.026 0.003 3.051 111.43
370 28 0.028 0.003 3.052 121.24
400 29 0.029 0.003 3.052 131.06
430 31 0.031 - 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

00C30<2



2293

Unconfined Compressive Strength
ASTM D2166-85

Project: Fernald Silos 1&2 POP
Sample Description: 117965-01 14 Days
Analyst: ‘ RGB Date: 2/17/99
Sample Weight (g): 320.65 Sample Height (cm): 10.2
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 200.28 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 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 0.010 0.001 3.046 98.48
350 11 0.011 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 0.013 0.001 3.047 164.08
600 14 0.014 0.001 3.048 196.88
700 15 0.015 - 0.001 3.048 229.67
800 16 0.016 0.002 3.048 262.45
900 18 0.018 0.002 3.049 295.20
1000 19 0.019 0.002 3.049 327.96

006C303




Unconfined Compressive Strength
ASTM D2166-85

Project: Fernald Silos 1&2 POP

Sample Description:

117953-02 28 Days

2293

Analyst: RGB Date: 3/3/99
Sample Weight (g): 314.68 Sample Height (cm): 10.1
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 198.31 Bulk Density (g/cm”3): 1.59
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 4 0.004 0.000 3.045 3.28
20 7 0.007 0.001 3.046 6.57
30 11 0.011 0.001 3.047 9.85
40 14 0.014 0.001 3.048 13.12
50 18 0.018 0.002 3.049 16.40
60 22 0.022 0.002 3.050 19.67
70 27 0.027 0.003 3.052 22.94
80 34 0.034 0.003 3.054 26.20
84 43 0.043 0.004 3.056 27.48




2293

. Unconfined Compressive Strength
ASTM D2166-85
Project: Fernald Silos 1&2 POP
Sample Description: 117954-02 28 Days
Analyst: RGB Date: 3/3/99
Samp]é Weight (g): 317.24 Sample Height (cm): 10.1
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 198.31 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 0 ©0.000 0.000 3.043 0.00
10 3 0.003 0.000 3.044 3.28
30 8 0.008 0.001 3.046 9.85
‘ 50 14 0.014 0.001 3.048 16.41
70 19 0.019 0.002 3.049 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

006303
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’ Unconfined Compressive Strength
ASTM D2166-85
Project: Fernald Silos 1&2 POP
Sample Description: 117955-02 28 Days
Analyst: RGB Date: 3/3/99
Sample Weight (g): 322.36 Sample Height (cm): : 10.2
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 200.28 Bulk Density (g/cm”3): 1.61
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 3 0.003 0.000 3.044 3.28
30 9 . 0.009 0.001 3.046 9.85
‘ 50 17 0.017 0.002 3.049 16.40
60 22 0.022 0.002 3.050 19.67
70 26 0.026 0.003 3.051 2294
80 30 0.030 0.003 3.052 26.21
90 36 0.036 0.004 3.054 2947
100 46 0.046 0.005 3.057 32.71
102 53 0.053 0.005 ~ 3.059 33.34

00C306
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Unconfined Compressive Strength
ASTM D2166-85

Project: Fernald Silos 1&2 POP
Sample Description: 117956-02 28 Days
Analyst: RGB ' Date: 3/3/99
Sample Weight (g): 318.00 Sample Height (cm): 10.1
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 198.31 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 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 0.010 0.001 3.046 16.41
60 12 0.012 0.001 3.047 19.69
70 15 0.015 0.001 3.048 22.97
80 17 0.017 0.002 3.049 26.24
90 20 0.020 0.002 3.049 29.51
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

08C307



‘Unconfined Compressive Strength
ASTM D2166-85

Project: Fernald Silos 1&2 POP

Sample Description: 117957-02 28 Days

22018

Analyst: RGB Date: 3/3/99
Sample Weight (g): 317.58 Sample Height (cm): 10.2
Sample Diameter (cm): 5.0
Sample Volume (cm”3): 200.28 Bulk Density (g/cm”3): 1.59
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 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 10 0.010 0.001 3.046 39.39
150 12 0.012 0.001 3.047 49.23
180 14 0.014 0.001 3.048 59.06
210 15 0.015 0.001 3.048 68.90
240 17 0.017 0.002 3.049 78.73
270 19 0.019 0.002 3.049 88.55
300 22 0.022 0.002 3.050 98.36
330 26 0.026 0.003 3.051 108.15
338 31 0.031 0.003 3.053 110.72
0003038



lysis Report Summary

# Sample Name File
1 9023 T8 17NOVS8
2 8023 TS 17NOV98
3 CCv 17NOVSe
4 CCB 17NOVS8
5 HI STD 17NOV9o8
6 ICV 17NOV98
7 ICE 17NOV98
8 9023 40X 17NOVSs8
9 GG9023 400X 17NOV98
10 10215 BLK 11/17/98 17NOV98
11 I0215LCS 11/17/98 17NOV98
12 FL2 EXT BLK 11/17/98 17NOV98
13 1174 69 01 10X 17NOVS8
14 1174 69 02 10X 17NOV98
15 1174 69 03 10X 17NOV98
16 1174 69 03 DUP 10X 17NOV98
17 1174 69 04 10X 17NOV98
18 1174 70 01 10X 17NOV98
19 1174 70 02 10X 17NOV98
1174 70 03 10X 17NOVS8
1174 70 04 10X 17NOV98
v 17NOV98
23CCB 17NOV98
24 1174 71 01 10X 17NOVS8
25 1174 71 02 10X 17NOV9s8
26 1174 71 03 10X 17NOV98
27 1174 71 04 10X 17NOV98
28 CCv 17NOV9S8
29 CCB 17NOVS98

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

11/18/98
11/18/98
11/18/98
11/18/98
11/17/98
11/17/98
11/17/98
11/17/98
11/17/98
11/17/98
11/17/98
11/17/98
11/17/98
11/17/98
11/17/98
11/17/98
11/17/98
11/17/98
11/17/98
11/17/98
11/17/98
11/17/98
11/17/98
11/17/98
11/17/98
11/17/98
11/17/98
11/17/98
11/17/98

Tue (¢3-09-99 05:25:48

OpID

CEM
CEM
EML
EML

EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML

WO hLhunuhhhnuLuhhnuhnhnnunooOO WO N
Q
®]
2
0

00C30I
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lysis Report Averages
#‘ample Name Pb2203
S023 T8 D.7733
9023 T® D-.3026
ccv Q1.566
cc D.0193
HI STD 9.912
ICV 1.820
17E D-.0166
9023 40X D12.9%¢€
GG9023 400X Dl11.21
Ic215 BLK 11/17/98 D-.0400
I0215LCS 11/17/98 186.1
L2 EXT BLK 11/17/98 D.0322
1174 69 01 10X 475.1
1174 69 02 10X 558.7
1174 69 03 10X 621.4
1174 69 03 DUP 10X 633.4
1174 69 04 10X 681.1
1174 70 01 10X D3.058
1174 70 02 10X D2.040
1174 70 03 10X d5.894
1174 70 04 10X D4.426
J 1.862
B D-.0412
1174 71 01 10X 419.1
1174 71 02 10X 512.9
1174 71 03 10X 555.8
1174 71 04 10X 565.¢9
ccv 1.891
CCB D-.0359

Tue 02-09-99 05:25:48 PM

Y

0

V)

2293

page 2

3

i0




Standardization Rpt.

M d: FWF Standard:
R‘me: 11/17/98 18:13:39

Zn2138
D. 0107
. 0040
37, 28

"Elem’ 7Pb2203°
Avge »D 0022 <
sDev 3040 i
205 3

Tue

STD1-Blank

11-17-98 06:15:52 PM

*RSD : ~
LS o . I . g
f#i,g ;D—~0026 * D. 0099 1w 5o S i 3
42 ° Dp.po2¢ ¢ Dp:01a8 & . : , i
#3 . D 0064 © D.0134 7 . | _,
i —i—s
ﬁnalgte Scan ‘g — — i
Elenenl Hane. 232133
Havelength . 213 854
S ;
3 S Bod
L _
| :
"
- — ]
213.79¢ . 313.916
: Nawlength = °

2293

page 1

00C311



fAnalyte Scan

Element Name: Ph2203
Havelength : 228.323

2293

Tue 11-17-98 06:15:53 PM page 2

G4 A

Intansity

1ethod: FWF

Standard: STD2

wun Time: 11/17/98 18:22:47

Elem Pb2203

Avge 1.108
SDev .014
%¥RSD 1.246
#1 1.119
#2 1.111
#3 1.092

Zn2138
D.6243

.0413

6.623

D.6707
D.6111
D.5912

000C31<




ﬁnalgte Scan

F*eneut Hane Zn2133
Hgvelpngth : 213 867

- . a
. -

palgte &can

lenenl Hane PLZZUJ
pvelCngth g Zﬁﬁ 351

Tue 11-17-98 06:25:01 PM

- Se258

Ak S S kA o

0

213 806

213.929

‘Hayglength

A sukeaasam i kay .

aso=a

. ;‘

220.290

220.412

Navelength

2293

page 3

00C313



22983

Standardization Rpt. Tue 11-17-98 06:30:29 PM page 1
b 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
#1 1.095 11.70
#2 1.103 11.61
#3 1.111 11.56
fmalyte Scan :
g
Element Nawe: Zn2138 ¢
Havelength : 213.854
b
&
"
i
g
® :
W
£
]
u]
213,792 213.916
Havelenath




2293

Tue 11-17-98 06:30:30 PM page 2
fmalyte Scan g
¢
Element Name: Ph2283 ¢
Havelength : 228,351
H
U
i
c
0
L
£
-
=]
220.289 220.413
. Havelength .
Method: FWF sample Name: HI STD  operator:

Run Time: 11/17/98
Comment :
Mode: CONC Corr.

Elem Pb2203
Units mg/1

Avge 9.912
SDev .081
¥RSD .8172
#1 9.931
#2 9.823
#3 9.982

18:30:59
Factor: 1

Zn2138
mg/1l
3.959
.015
.3750

3.954
3.947
3.976

00C313



Analyte Scan

Element Name: Zn2138
Havelength : 213.854

fmalyte Scan

Element Name: Ph2283
Havelength . 220,351

Tue 11-17-98 06:33:13 PM

M
¥
g
]
¢
A
e
(]
[
£
[
Y]
£
-
n]
213.792 213.916
Havelength
¢
N
o]
)
¢
b
o+
(1}
[
£
0
&
o
]
Q
220,289 220.412

Havelength

2293

page 3

00

o
\¥
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Ar~lysis Report QC Standard

Me.i: FWF Sample Name: ICV
Ru ime: 11/17/98 18:34:24

Comment : TCLP EXTRACTS Pb

Tue 11-17-98 06:38:20 PM

2293

page 1

Operator: EML

Mode: CONC Corr. Factor: 1
Elem Pb2203 Zn2138
Units mg/1l mg/1
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 Pass QC Pass
Value 2.000 2.000
Range 10.00 10.00
fmalyte Scan 8

-
N
N

El, Nawe: Zn2138
davelength @ 213.854

Intansity

213.792

213.916
HNavelength

00C317
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Tue 11-17-98 06:38:21 PM page 2

Analyte Scan

211141

Element Name: Ph2203
Havelength @ 228,351

Irmntans ity

220.289 | 220.412
Havelength

- e e e - - e e e mm e M e W T M SR M G e e e e e e e e e e e e m e e e A e e e e . e -

dJethod: FWF Sample Name: ICB Operator: EML
un Time: 11/17/98 18:38:39

~omment :

dlode: CONC Corr. Factor: 1

Elem Pb2203 Zn2138
Units mg/1 mg/1
Avge D-.0166 D.0016
SDhev .0373 .0013
%$RSD 224.1 84 .84
#1 D-.0161 D.0031
#2 D.0204 D.0010
#3 D-.0542 D.0006

00C318



22938

Tue 11-17-98 06:42:38 PM page 3
fmalyte Scan "
yi
Element Nawe: Zn2138
Havelength : 213.849
J
"
g
0
o+
:
u]
213.787 213.911
‘ Havelength
malyte Scan 2
yi
slement Name: Ph2283
lavelength @ 228.314
J
]
£
()
&
:
o .
‘ 220,253 220.376
Havelength

06C319




2298

Tue 11-17-98 06:42:57 PM page 4

000329




2298

page 1

A~ lysis Report Tue 11-17-98 06:46:15 PM
Me’i: FWF Sample Name: 9023 40X Operator: EML
Ru ime: 11/17/98 18:44:02
Comment :
Mode: CONC Corr. Factor: 40
Elem Pb2203 Zn2138
Units mg/1 mg/1
Avge D12.96 S1748.
SDev 2.81 1.
$RSD 21.71 .0433
#1 DS.712 S1749.
#2 ‘D14 .43 S1747.
#3 D14.72 S1747.
Errors NOCHECK NOCHECK
High
Low
inalyte Scan 8
II{_)
@ o o218 |
Havelength : 213.854
b
¢
L]
u
£
0
&
€
L
0
213.791 213.916
Navelength
0GC

3<1



2298

Aralysis Report Tue 11-17-98 06:55:01 PM page 1
M‘d: FWF Sample Name: 10215 BLK 11/17/98 Operator: EML
R ime: 11/17/98 18:51:36

Comment :
Mode: CONC Corr. Factor: 1.11

Elem Pb2203
Units mg/1
Avge D-.0400

SDev .0464

$RSD 116.1

#1 D-.0284

#2 D-.0004

#3 D-.0911

Errors NOCHECK

High

Low

fmalyte Scan 2

M

El’t Name: Ph2283

Havelength : 228.346
J
|
]
g
[
o«
: .
]

u]
220.285 220.408
Havelength
tethod: FWF sample Name: I0215LCS 11/17/98 Operator: EML

Time: 11/17/98 18:55:11

Mo/ t:
’IO'ONC Corr. Factor: 1.11

Elem Pb2203 .
Units mg/1 0003‘32
Avge 186.1
SDev .5



2293

Aralysis Report Tue 11-17-98 06:58:36 PM page 2
%‘ .2702
#1 185.6
#2 186.6
#3 186.3
Errors NOCHECK
High
Low
fmalyte Scan L
:
Element Name: Ph2203 o
Havelength © 220.351
b
&
"l
[
o
§
]
® :
]
0
220,289 220.412
Havelength
Method: FWF Sample Name: FL2 EXT BLK 11/17/98 Operator: é&i -------
Run Time: 11/17/98 19:00:40
Comment :
Mode: CONC Corr. Factor: 1.11
Elem Pb2203
Units mg/1
Avge D.0322
SDev .0267
SD 82.96
# D.0584
#2 D.0050
#3 D.0332 000323
Exrrors NOCHECK

High
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Aralysis Report Tue 11-17-98 07:04:05 PM page 3

Analyte Scan 8
y|
Element Name: Ph2283
Havelength : 220.418
J
]
1}
£
]
&+
o
]
m]
‘ 220.348 220.471
Havelength
method: FWF Sample Name: 1174 69 01 10X 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/1

Avge 475.1
SDhev 4.9
$RSD 1.035
#1 469.5
#2 478.6
#3 477.3
Errors NOCHECK
High

w

000324
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Tue 11-17-98 07:07:39 PM page 4
Analyte Scan '
-
Element Nawe: Ph2263 8
Wavelength : 220,351
J
]
e
]
1 ¥
£
0 /————=
220.289 220.412
Havelength

. '

Method: FWF Sample Name: 1174 69 02 10X 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/1

Avge 558.7
SDev .7
$RSD .1251
#1 558.1
#2 558.4
#3 559.5
Errors NOCHECK
High

Low

o

0G¢

¢
&y
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Tue 11-17-98 07:11:14 PM page S
Analyte Scan B
h
¢
Element Name: Ph2283 N
Havelength ' 220.351
2
[}
@
€
]
L™
e
]
0 Fwe— m— —
220.289 220.412
Havelenath
Method: FWF Sample Name: 1174 69 03 10X operator: EML

Run Time: 11/17/98 19:11:28

Comment : TCLP EXTRACT Pb FDF POP

Mode: CONC Corr. Factor: 11.1

Elem Pb2203
Units mg/1

Avge 621.4
SDev 4.0
$RSD .6469
#1 617.0
#2 622.1
#3 625.0
Errors NOCHECK
High

Low

00C328



! 2293

Tue 11-17-98 07:14:54 PM page 6
fmalyte Scan A
]
Elewent Nawe: Pb2283 | N
Havelength : 228.331
J
"
€
9
o
:
0 -
220.289 220.412
Havelength

'
- - - B - - o - = e = e tm e e e e e A e e e - e e e o e -- -
' B T T T T T U U U R

- e e - - - AR A mm an = - e . m Mm e T e e e e e e e e G e e = e = =
D it T T T P S e VS R g

Method: FWF Sample Name: 1174 69 03 DUP 10X Operator: EML

Run Time: 11/17/98 19:15:01
Comment : TCLP EXTRACT Pb FDF POP
Mode: CONC Corr. Factor: 11.3

Elem Pb2203
Units mg/1

Avge 633.4
SDev 5.5
$RSD .8670
#1 627.8
#2 633.5
#3 638.8
Errors NOCHECK
High :
Low

. - - e - e e mm e e = - - -
- e e e e e e et e e e e e e = w

0GC327
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Tue 11-17-98 07:18:28 PM . page 7
fnalyle Scan ?
y)
Element Nane: Ph2283 &
Havelength : 228.351
J
1]
€
#
o+
£
]
D P — ——_-.
220.289 220.412
Havelength

.
- . e e e e e e e e e e G e e e e e e e aem e e e m = e e e

- e e e e e e v e e e e A e e e w e e e e e e = A e e o e e

Method: FWF Sample Name: 1174 69 04 10X Operator: EML

Run Time: 11/17/98 19:18:44
Z“omment: TCLP EXTRACT Pb FDF POP
Mode: CONC Corr. Factor: 11.1

Elem Pb2203
Units mg/1

Avge 681.1
SDev 3.4
%RSD .5059
#1 680.2
#2 684.9
#3 678.2
Errors NOCHECK
High

Low

00C328



fnalyte Scan

Element Name: PhZ2283
Havelength . 228.351

2293

Tue 11-17-98 07:22:10 PM page 8

IJI0 19SS

Intaensity

D-d —

220.289

Havelength

Method: FWF

Sample Name:

Run Time: 11/17/98 19%:22:25
Comment: TCLP EXTRACT Pb FDF POP

Mode: CONC Corr.

Elem Pb2203
Units mg/1l
Avge D3.058

SDhev .384
$RSD 12.56
#1 D3.344
#2 D2.621
#3 D3.207
Errors NOCHECK
High

Low

Factor: 11.1

1174 70 01 10X

Operator: EML



2298

Tue 11-17-98 07:25:51 PM page 9
N
Analyte Scan B.
Element Nane: Ph2203
Havelength : 228.355
3
]
()
£
¢
&
£
-
0
220.294 ‘ 220.417
‘ ' Havelength
Method: FWF Sample Name: 1174 70 02 10X Operator: EML

Run Time: 11/17/98 19:26:07
Comment: TCLP EXTRACT Pb FDF POP
Mode: CONC Corr. Factor: 11.1

Elem Pb2203
Units mg/1

Avge D2.040
SDev .576
%RSD 28.24

#1 D1.402
#2 D2.19S
#3 D2.523
Errors NOCHECK
High

Low

- - e e e G e em e e e eh e e e e e s e e e e e o -
- - e - - -

@
00C330
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Tue 11-17-98 07:29:33 PM page 10
fmalyte Scan b
¢
Element Name: Ph2283
Havelength . 228.351 - ;
B \\w//rd/\\~//\\\\
LI
1}
g
]
- y
£
[ ]
0
220.289 220.412
‘ ’ Havelength
Method: FWF sample Name: 1174 70 03 10X 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/1
Avge ds5.894
SDev .234
%$RSD 3.970

#1 6.065
$#2 ds5.627
#3 5.989
Errors NOCHECK
High

Low

@ - - M s = A G em = e e M e T Sm M Mh G dn M 4 e e e T em e e e e o E ms = e
- e e e e e e e e e e e e e e e = e e e -

000331



2293

Tue 11-17-98 07:33:16 PM page 11
fmalyte Scan g
1)
Element Name: Ph2283
Havelength ' 228.346
2
a
c ¢
§
o
£
]
o
220.285 220.407
Havelength

- e e e Ee e e e am em e o me M e T AR M e M e A T e ke S e e W G e e e e e e e e e e W A A S E e e s M e A me A e e R e e e e -

Method: FWF Sample Name: 1174 70 04 10X 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/1
Avge D4.426
SDev .310
%RSD 6.999

#1 D4.213
#2 D4.782
#3 D4 .285
Errors NOCHECK
High

Low

o e wr = - e e e m e e A e T e e T W M T e e e wr e v R A e e e M e e e - o e e e e [ -
- - - e - e e e e -

000332




2293

Tue 11-17-98 07:36:51 PM  page 12
fmalyte Scan H
¢
Element Nawe: Ph2203
Havelength : 228.346
J
"
u
c
0
&
o
[ ]
u]
220.285 . 220.408
, Navelenath
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/1

Avge 1.862
SDev -.040
%¥RSD 2.153
#1 1.906
#2 1.827
#3 1.855

Errors QC Pass
Value 2.000
Range 10.00

- m e e e wm v e W W e e e e e R e T G e e e e e e e e e ek e e = o = = -

0038333
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Tue 11-17-98 07:40:31 PM page 13

fnalyte Scan g
-
-
Element Nawe: Ph2283
Havelength © 228.351
2
4
£
b
o
£
]
a]
220,289 220.412
‘ : Havelength
dethod: FWF sample Name: ccB 7 oo T

Run Time: 11/17/98 19:40:39
Tomment: TCLP ANALYSIS
Mode: CONC Corx. Factor: 1

Elem Pb2203
Units mg/1
Avge D-.0412

SDev .0474
%¥RSD 115.1
#1 D.0114
#2 D-.0543
#3 D-.0807

00C334
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Tue 11-17-98 07:44:17 PM page 14
fmalyte Scan %
y
Element Name: Ph2283
Havelength : 228.337
3 \
t
d
€
y
o
£
]
e
- 220.276 220,398
Havelength
Method: FWF sample Name: 1174 71 01 10X Operator: EML

Run Time: 11/17/98 19:44:33
Comment : TCLP EXTRACT Pb FDF POP
Mode: CONC Corr. Factor: 11.1

Elem Pb2203
Units mg/1

Avge 419.1
SDev 3.7
$RSD .8803
#1 ©415.2
#2 419.4
#3 422.6
Errors NOCHECK
High

Low

- v e em A e = = e e e e e e e e e G e e e e e Ee e e e e e e e e e e e e = =
- e e - - s -

00C33a
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Tue 11-17-98 07:47:59 PM page 15

Analyte Scan g
B
Element Nane: Ph2283 C
Havelength '@ 228.351
]
"
:
6
W
L
D ——
220.289 220.412
Havelength

athod: FWF Sample Name: 1174 71 02 10X
m Time: 11/17/98 19:48:06

mment : TCLP EXTRACT Pb FDF POP

>de: CONC Corr. Factor: 11.1

Operator: EML

2lem  Pb2203
nits mg/1
Wwge 512.9

Dev 3.6
RSD .7078

1 510.2

2 511.6

3 517.1
rrors NOCHECK
igh

oW

e il i e e
e e e e e e e e A e e e e oA e em e e
- o - -

00C336
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Tue 11-17-98 07:51:32 pM page 16
malyte Scan A g
¢
Element Name: Ph2263 8
favelength : 226.351
J
]
£
§
o+
o
]
0 .
220.289 220.412
Havelength

thod: FWF Sample Name: 1174 71 03 10X Operator: EML
n Time: 11/17/98 19:51:48

mment : TCLP EXTRACT Pb FDF pop

de: CONC Corr. Factor: 11.1

lem Pb2203

1its mg/1

rge 555.8

dev 4.9

RSD .8826

] 560.1

' 550.5
557.0

TOYrs NOCHECK

gh

w

00C337



2293

Tue 11-17-98 07:55:15 pM bPage 17

;aly,eScan g
-
ement Nawe: Ph2283 |
velength : 228, 351
2
"
c
a -
»
:
g
220.289 : 220.412
Navelength

.0d: FWF Sample Name: 1174 71 04 10x Operator: EMI,
Time: 11/17/98 19:55:27

ent: TCLP EXTRACT Pb FDF pop

: CONC Corr. Factor: 11.1

n Pb2203

.S mg/1

2 565.9

r 3.9

) .6804
566.1
562.0
569.7

rs NOCHECK

00C338



fnalyte Scan

Element Namwe: Ph2263
Havelength : 228. 351

2293

Tue 11-17-98 07:58:53 PM page 18

28766

Imntens ity

C

220.289

Havelength

.
_—.——_-_---—__—-—-—--____-.._-_--_-_...—-—_-—-_-_.—_ - -
- - - e e - e - - - - e o =

Method: FWF

Sample Name:

Run Time: 11/17/98 19:59:01
Comment: TCLP ANALYSIS
Corr. Factor: ‘1

Mode: CONC

Elem Pb2203

Units mg/1l

Avge 1.891
SDev .027
%$RSD 1.423
#1 1.905
#2 1.860
#3 1.909
Errors QC Pass
Value 2.000

Range 10.00

Operator: EML

0GG3329



Tue 1i-17-98 08:02:27 PM page 19
ﬁnalgle Scan Q.
¥
$
.Elencnl Nm Pb2203 L
Havelgngth Z@ﬂ.@?i ,
oo 3 ,
o :
)
o -
: = |
CE 5\\ :
7 2 {5”-’\-\':-#'“-;
v
= 3 - -—
320,289 2420.412
o Hauglergth C
Method FWF Sample Name CCI} ------- V-(-)I;é;;t-:;;"" --------
Run Time: 11/17/38 20:02:43 : -
Commqnt TC:LP AN&LYSIS
lvgode__ CCNC %or.;; _Ifactor: 1 W
Elen  PE2253 ¢
Units mg/l -
:Avge D-: {03E9
sDev L0142
SRSD  © 33.43
#1 : D-,0518
#2 °  D-,0313
$#3 = D- 0247

00G340



ﬁnalqle Scan

-'-g e = oew

Ei nnent Hm Pb2283

Havelength 220 328

: [

- -Int.mls _:J. »t,.u EABREIR SR )

220,266

:_1_-:_',_ ______4

00G341



7 1lysis Report Summary
’ample Name File
1 ICV 19NOV9S8
2 ICB 19NOVS98
3 10216 BLK 11/19/98 19N0OV9s8
4 FL1 EXT BLK 11/19/98 19NQOV98
5 1174 63 04R 10X 19N0OV98
6 1174 65 O01R 10X 19NOV98
7 1174 65 04R 10X 19NOV98
8 1174 71 04R 10X 19NOV98
9 1174 73 01 10X 19NOVS8
10 1174 73 02 10X 19NOV98
11 1174 73 03 10X 19NOVS8
12 1174 73 04 10X 19NQOV98
13 1174 73 05 10X 19NOV98
14 CCV 19NOV98
15 CCB 19NOV9S8
16 1174 74 01 10X 19NOV98
17 1174 74 02 10X 19NOV98
18 1174 74 03 10X 19NOVS8
19 1174 74 04 10X 19NOVS8
~1 1174 74 04 10X MS 19NOVS8
. 1174 74 04 10X MSD 19NOVSS8
22 19NOV9S8
2‘ 19N0OV98
24 0 PPM Pb LIN RNG 15NOV98

Method

FWF
FWF
FWF
FWF
FWF
FWF
FWF
FWF
FWF
FWF
FWF
FWF
FWF
FWF
FWF
FWF
FWF
FWF
FWF
FWF
FWF
FWF
FWF
FWF

Date

11/19/98
11/19/98
11/19/98
11/19/98
11/19/98
11/19/98
11/19/98
11/19/98
11/19/98
11/19/98
11/19/98
11/19/98
11/19/98
11/19/98
11/19/98
11/19/98
11/19/98
11/19/98
11/19/98
11/19/98
11/19/98
11/19/98
11/19/98
11/19/98

Thu 11-15-98 05:08:45

OplD

EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML
EML

mwommmmmmwommmmmmmmmmmmo

000342



Analysis Report Averages
'ample Name Pb2203
1 1CcVv 1.986
2 ICB D-.0026
3 I0216 BLK 11/19/98 D.0213
4 FL1 EXT BLK 11/19/98 D.0321
5 1174 63 04R 10X 380.7
6 1174 65 01R 10X 857.3
7 1174 65 04R 10X 448.2
8 1174 71 04R 10X 571.7
9 1174 73 01 10X 219.2
10 1174 73 02 10X 24 .48
"11 1174 73 03 10X 877.1
12 1174 73 04 10X 793.8
13 1174 73 05 10X 206.1
14 Ccv 2.072
15 CCB D.0047
16 1174 74 01 10X 845.5
17 1174 74 02 10X 810.5
18 1174 74 03 10X 751.7
19 1174 74 04 10X 665.5
20 1174 74 04 10X MS 864.1
1174 74 04 10X MSD 857.7
. - Ccv 1.977
2 D.0071
2'2 PPM Pb LIN RNG 385.5

2293

Thu 11-19-98 05:08:45 PM page 2

068343



2298

Standardization Rpt. Thu 11-19-98 03:33:51 PM page 1
M gdod: FWF Standard: STD1-Blank
ime: 11/19/98 15:32:08
Elem Pb2203
Avge D.0014
SDev .0014
%$RSD 97.54
#1 D.0027
#2 D-.0000
#3 D.0016
fmalyte Scan B
v}
Element Name: Ph2203 //\k-
Havelength : 228.369 -
b
&
]
u
e
o :
&
£
]
(w
220.308 220.430
Havelenath
Method: FWF standard: stz . T

Run Time: 11/19/98 15:35:51

Elem Pb2203

Avge 1.092
SDev .006
%$RSD .5419

) 1.098
o 1.086

0003341



malyte Scan

Element Name: Ph2283
davelength : 228,331

Thu 11-19-98 03:37:35 PM

2298

page 2

Intens ity

4376

220.289

Havelenath

220.412

0GC349



2293

Analysis Report QC Standard Thu 11-19-98 03:42:22 PM page 1
Ve : FWF Sample Name: ICV Operator: EML
R me: 11/19/98 15:38:56
Comment: TCLP EXTRACTS Pb
Mode: CONC Corr. Factor: 1
Elem Pb2203
Units mg/1
Avge 1.986
SDev .032
$RSD 1.614
#1 1.998
#2 2.010
#3 1.949
Errors QC Pass
Value 2.000
Range 10.00
malyte Scan 8
o
. L
] Name: Ph2203
lav®Ttngth | 228.331
b
&
[}
a
€
¥
)
£
]
m]
220.289 220.412
Havelenath
jethod: FWF Sample Name: ICB Operator: EML -------
Time: 11/19/98 15:42:40
Ne) t:
'loUONC Corr. Factor: 1
0003448

Elem Pb2203
Units mg/1

Avge D-.0026
sbhev .0365



2293

inalysis Report Blank Sample Thu 11-19-98 03:46:06 PM page 2
%‘ 1422,
#1 D-.0147
#2 D-.0314
#3 D.0385
Inalyte Scan &
y
Element Name: Ph2203
davelength © 220.378
b
o
ot
@
C
§
e
£
-
u]
220,317 220.439
.Havelenath
vMethod: FWF Sample Name: I0216 BLK 11/19/98 Operator:-é&i -------
un Time: 11/19/98 15:46:23
Zomment :
ﬂode: CONC Corr. Factor: 1.11
Elem Pb2203
Units mg/1
Avge D.0213
SDev .0261
%$RSD 122.6
#1 D.0134
#2 D.0504
"3 D.0001
E,s NOCHECK
H - q.
Lo 008347



Mmalyte Scan

lement Name: Ph2263
favelength :© 228.355

2293

Thu 11-19-98 03:49:49 PM page 3

L
S
f
m /
y v
]
0
¢
§
»
c
]
0
220.2%4 220.417
‘ Havelength
Sample Name: FL1 EXT BLK 11/19/98 Operator: EML

lethod: FWF

un Time: 11/19/98 15:50:05

omment :
ode: CONC Corr.

Elem Pb2203
Units mg/1
Avge D.0321

SDev .0107
%$RSD 33.38
#1 D.0220
#2 D.0309
#3 D.0433
Exrrors NOCHECK
High

Low

Factor: 1.11

- - - - e e e e e e e e e e e e e e e T e e e e e e e e

000318



2293

Thu 11-19-98 03:53:32 PM page 4
fnalyte Scan g
y
Element Name: Ph2203
Havelength @ 228.319 .
b/
: /
[}
" /o
£
]
+
£
-
u]
220.257 220.381
‘ Havelenath
Vethod: FWF Sample Name: 1174 63 04R 10X Operator: EML

un Time: 11/19/98 15:53:47
Tomment : TCLP EXTRACT Pb FDF POP
Mode: CONC Corr. Factor: 11.1

Elem Pb2203
Units mg/1

Avge 380.7
SDev 1.5
$RSD .3968
#1 379.3
#2 382.3
#3 380.5
Errors NOCHECK
High

Low

00C349



2293

Thu 11-19-98 03:5%:13 pPM page 5
ﬁh&lﬁle Scan | 8
g
Elcnenl Hanti PbZZBi LN e
I&welungth : 228 351 o o3
-’~ . ; ; . )
T r . Do s
B 3 g | S
s B
f .
oy é : :
N : 5 :
' .: u 4i_‘=$"-“—" ‘_'-'—/- i-——‘ ‘4
P "20 299 - 420 412
Nﬁth d FW‘ aamlle’Name 11:4 55 OlR\lo; ;peﬁ;;;;-—é&i‘f- o
Fun Time: 11/§9/%8 15: 57 28 5 : - A
(omment; TCLP. EX‘IRACT Eb EDF. POE B B
Node CuNC Lor~ Factor; 1) 1% ;
;Elem ! Ph22q3 '
Units - mg/l
‘Avge 887.
SDe\? '3 Q
$RSL, 456=
#1 0 8ga.n
#2 8Q1 g
#3 855. ¢
Errars - NQCH{:CK
High &
;Low i

0838330




2293

Phu 11-19-98 04:00:55 PM page 6

‘ -

Analyte Scan

Element Nawe: Pb2283

G 160D

howlomth © ZAFS ||

v :.-»‘E.nm.i.gg‘,....;

Y

,:—.—-.—.q

R ot T TS Y R,

Cwam o e

I e s e . e sl e s e ae A e . e e m e w o= - e .

Nethc‘d pw;- vk aam,.le Nabe fll"4 bS 04R 10.{ :perzitog :,ML
Eun Pime: 11/19/358 16:81:51 % . < L Yoo w4 ot
Commeptt THLP-EX{RACT ¥b FDFiPOE + B

hode. CuNC "brx &ac&or' 11 2

<

iulam ? Pm22ﬂ3 y 3 Y, ﬁ 1 o - AR
‘Upifs . ma/1 A S o ;
'Avgﬁ ;o 4%8. ¢
-3be¢ - 4.8
_.'*RSI: : 7958

‘ 000331



2293

THu 11-19-96 64:04:57 PM page 7

Rnal‘y_lb"‘ Sca.n w7

18904

Elenent Nm Pb2283
fhwlangth ZZB

»
N
v
,..Intmmé,;bg.,, ..
haadi anal ool £ VP TN S A,

ethed: FWF . cample Name : 11 74 71 04R 105 s Qperﬁtog. EML
un Time: J1/19/48 16:04:52 - . S S M
omment i TELP. EX¥RACT Eb FDFy: POy i ; ‘) SRR VRN SV £
ode' C¢NC Lor; Factor 11. 3% N . a0 i X .

len, - P122”3 i
Jnits me/l
ivge - 5%1.;

sDev B -3
sRSD .450%

b1 5%2. §

2 - 5%2.

t3 - 5:0 E

Xrers NQCHECK

igh i ”
ow g

‘ 00C33<



¥hy 11-48-98 $4:68:358 Bm page 8

ﬁnalgte Scan

Elenenl Nane: Ph2283
Havelcngth i 228 151

. "-I-m.'&m.i;t:';" -

Z3290

[ CN L S

#20 399

2

- A
Lnﬂ-—‘ e T ..._.q:

L 3\a.

‘ : R S J—
i

- - - - e, = -

-t P

e mn v gmem s o . m e e e <

- - _-,—-,—-.--,._-‘

—

':--"_-,--5‘-— ;—-.A

jethod: FWE - - ample Nage.<11?4 73 01 }ox B

jun Time: 11/19/i8 i6:68:;

somment : TELP EX¥RALT Bb aDF“pov

4ode} CQNC '“or? gacbor, 11 1

Blenw . Pr2203 :
Units . mg/l”

Avgé  2%9.2 N
gpey :2.%

tRSQ .3935

#1 ; 219.%

42  236.%

#3 - 241.31

Erraxrs’ N@CHyCKA

High oo

Low

__..__..,__..__

épezatqr

000323



2293

Thu 11-19-98 04:12:00 PM page 9
Analyte Scan o
\!
)
Element Name: Ph2283
Wavelength : 228.351
J
[
]
9
)
+
€
)
) B i N,
220.289 220.412
Havelength
vethod: FWF Sample Name: 1174 73 02 10X Operator: EML

Run Time: 11/19/98 16:12:16
Zomment: TCLP EXTRACT Pb FDF POP
Mode: CONC Corr. Factor: 11.1

Elem Pb2203
Units mg/1l

Avge 24 .48
SDev .47
%$RSD 1.904
#1 24 .65
#2 24 .83
#3 23.95
Errors NOCHECK
High

Low

000334



2293

2iye, 3 T s e GO e N a2l S
188 Fl-19238 U2:15:43 PM page i{

ﬁnalgle Scan 2
w
I
Elanenl ﬂanc. Pb2283 :
Havelength Z?I 351 S
- '.‘f ').' -H:ﬂ
£
[
“
g
-F'-‘-F'/ '\/1
° B
_ 220,289 | 220.412
. Havelength AN
iethed: FW | gample Na&é"15;;'95'65';6i"'i"§";;éigéég"gﬁi """"
¥un Time: ¥1/19/.8 16:16:00 ° ST

Jomment ; T¢LP EXFRA(T Eb FDF POy
4ode CONC 'or.. Facgor 1i. 1

Elem f ppzz
‘Units mg/l

-Avge T 8%7. j
SDev ~1.4
&RSh .181%
#1 ©  8%6.%
42 . 875.%

: 8%8 .4
T
BErrors NQCH@CK
High O
Low R



2293

Thu 11-19-98 04:19:26 PM page 11

fnalyte Scan 0
N
Element Nawe: Ph2283 | f
davelength . 228.351
)
¢
¢
]
+
:
0 p—
220.289 220.412
Wavelength

- n n r mn m e EE e M - e e W M G e e e e e e T Er W M E e R R e e e e e e e e e e e e e e - =

- e - - - YR 4 M e wm = - - e MmN e e e e ew S e e M e e A T e e e A e e e e mm e e e e e e e 4= e e e -

lethod: FWF Sample Name: 1174 73 04 10X Operator: EML
un Time: 11/19/98 16:19:42

'omment: TCLP EXTRACT Pb FDF POP

lode: CONC Corr. Factor: 11.1

Elem Pb2203
Units mg/1l

Avge 793.8
SDev 9.2
$RSD 1.165
#1 797.6
#2 783.2
#3 800.5
Errors NOCHECK
High

Low

- wm A e e A M M G e T T R T M W e A e A e e T T M e e M e o S e e e e e e e e e e o A = -

® 006336



2293

o 21-19-98 03:23106 B0 page 12

ﬂnalgte Scan |

I268 1.9

Elenent Nang: pbzzg3 ;
!ﬂ%ﬁlgnsghsfg zzn §;1 e

L

W W Sm.. -
»
@
7

4ethod CFWE . Sample Name : -1134 73 05 A T
un Time: 31/19/;8 16:23:24 R fOX o Operﬁto; *ML
“omment ; TVLP EXTRAQT Eb FDF POy ’

4ode CGNC. Qor, Factor: 11.1:

Elem j Pb2203 5

Units mg/1;

Avge 286.%

SDey 2.5

KRSD 1@103

#1 25;5 »

#2 208.%

#3 | 2§4.§

grrors  NOCHECK

High - f

Low! . & 3 |

‘ ' 000337



2293

Thu 11-19-98 04:26:50 PM page 13

alyte Scan g
)
Clement Nawe: Ph2283 @
davelength : 228.351
J
0
g
0
'
£
]
0 "
220.289 220.412
‘ 4 Havelength
lethod: FWF sample Name: ccv T P

wun Time: 11/19/98 16:26:57
omment: TCLP ANALYSIS
iode: CONC Corr. Factor: 1

Elem Pb2203
Units mg/1

Avge 2.072
SDev .029
%$RSD 1.389
#1 2.103
#2 2.046
#3 2.068

Errors QC Pass
Value 2.000
Range 10.00



2293

Thu 11-19-98 04:30:24 PM page 14
Analyte Scan .
¢
L
Element Nawe: PhZ283
Havelength . 228.351
2
]
)
&
)
v
£
]
]
220.289 220.412
' Wavelength
lethod: FWF Sample Name: ccB Operator: EML

tun Time: 11/19/98 16:30:42
‘omment: TCLP ANALYSIS
lode: CONC Corr. Factor: 1

Elem Pb2203
Units mg/1
Avge D.0047

SDhev .0231
$RSD 486 .3
#1 D.0156
#2 D-.0218
#3 D.0204

. _ 00C3339



2293

Thu 11-19-98 04:34:19 PM page 15
fmalyte Scan "
M
Element Name: Ph2283
Havelength : 226.319
‘ b
&
U]
[
<
[
&
£
]
m]
220.258 220.380
‘ Havelength
Method: FWF Sample Name: ;;;;-;;_ai-iai-__-----_-—-—-_--? -----------
un Time: 11/19/98 16:34:35 Operator: BML
“omment: TCLP EXTRACT Pb FDF POP
1ode: CONC Corr. Factor: 11.1
Elem Pb2203
Units mg/1
Avge 845.5
SDhev 8.0
$RSD .9455
#1 836.6 .
#2 848.1
#3 851.9
Errors NOCHECK
High
Low
00030



2293

Thu 11-19-98 04:38:01 PM page 16
Analyte Scan o
N
Elewent Nawe: PhZ283 | 8
Havelength : 228.351
J
"
£
|
o+
:
0
220,289 220.412
Havelenath

‘ '
D I I R R i e T St i i S -

vethod: FWF Sample Name: 1174 74 02 10X Operator: EML

un Time: 11/19/98 16:38:16
“omment : TCLP EXTRACT Pb FDF POP
dode: CONC Corr. Factor: 11.1

Elem Pb2203
Units mg/1

Avge 810.5
SDev 3.4
%$RSD .4174
#1 807.1
#2 810.5
#3 813.9
Errors NOCHECK
High

Low

-—— - - - - e W e e = e - - - - - - == - - - A
- - - - -
- -—-

@ ' |
0003G1



2293

Thu 11-19-98 04:41:43 PM page 17
Analyte Scan 8
¢
Element Nane: Ph2283 | ©
Havelength : 228.351
2
!
€
)
»
£
]
0 — J—
220.289 220.412
Havelength

Method: FWF Sample Name: 1174 74 03 10X Operator: EML
Run Time: 11/19/98 16:41:56

“"omment : TCLP EXTRACT Pb FDF POP

Mode: CONC Corr. Factor: 11.1

Elem Pb2203
Units mg/1

Avge 751.7
SDev 3.4
$RSD .4466
#1 752.4
#2 754 .7
#3 748.1
Errors NOCHECK
High

Low

- e e e E e e e e e e - e e A m e e e e e = = e e e e e



2293

Thu 11-19-98 04:45:22 PM page 18
malyte Scan o
¢
. "
‘Tement Nawe: Ph22083 n
lavelength : 228.351
J
"
@
o
]
re
£
[
o] — ——
220.289 220.412
. Havelenath
ethod: FWF sample Name: 1174 74 04 10X Operator: EML

'un Time: 11/19/98 16:45:38
‘omment : TCLP EXTRACT Pb FDF POP
jode: CONC Corr. Factor: 11.1

Elem Pb2203
Units mg/1l

Avge 665.5
SDev 2.8
%$RSD .4234
#1 662.6
#2 668.3
#3 665.6
Exrrors NOCHECK
High

Low

. - e - -t o r mm e e e em e e - G e e e e e e e e e e -

060363



Thu 11-19-98 04:49:04 PM page 19

Analyte Scan E
0
0
Element Name: Ph2203 N
Havelength @ 228.351
J
]
u
£
0
»
£
]
(m] __
220.289 220.412
‘ Havelenath :
vethod: FWF Sample Name: 1174 74 04 10X MS operator: EML

Jun Time: 11/19/98 16:49:20
“omment: TCLP ANALYSIS
Jode: CONC Corr. Factor: 11.1

Elem Pb2203
Units mg/1

Avge 864.1
SDhev 2.5
%$RSD .2877
#1 866.2
#2 861.3
#3 864.8
Exrrors NOCHECK
High

Low

@ |
00C354



2293 |

Thu 11-19-98 04:52:47 PM page 20
nalyte Scan ¥
i
lement Name: Ph2283 y
welength © 226.351
2
w
!
£
]
&
£
]
0
220.289 220.412
‘ i Havelength ‘
.thod: FWF Sample Name: 1174 74 04 10X MSD  Operator: EML

n Time: 11/19/98 16:53:03
symment : TCLP ANALYSIS
de: CONC Corr. Factor: 11.1

ilem Pb2203
Inits mg/1l

wge 857.7
iDev 7.2
iRSD .8344

i1 863.5

12 859.9

:3 849.7
'rrors NOCHECK
(igh

OW

e e r e m e B EE e e, — e ", . — - - - ———-——————- - -
- e e e - e - A e e e = e

@
0003G6a



Thu 11-19-98 04:56:29 PM

nalyte Scan 2
)
lement Name: Ph2283 R
lavelength © 228.331
;
U
9
0
LY
;
=]
220.289

220.412
Havelength

2293

page 21

lethod: FWF Sample Name:
wun Time: 11/19/98 16:56:45
‘omment : TCLP ANALYSIS

1ode: CONC Corr. Factor: 1
Elem Pb2203
Units mg/1l
Avge 1.977
SDhev .060
$RSD 3.011
$1 2.045
#2 1.944
#3 1.941
Errors QC Pass
Value 2.000
Range 10.00

Operator: EML

00G3656



Thu 11-19-98 05:00:12 PM page 22

fmalyte Scan 8
]
-
Element Name: Ph22083
Havelength @ 220.351
J
1}
g
'}
»
£
]
0
220.289 220.412
‘ ] Havelength
i e e e e —

Run Time: 11/19/98 17:00:31
Comment : TCLP ANALYSIS
Mode: CONC Corr. Factor: 1

Elem Pb2203
Units mg/1

Avge D.0071
SDev .0509
%$RSD 720.3

#1 D-.0350
#2 D.0637
#3 D-.0075

‘ 00G3G7



malyte Scan

lement Name: Ph2203
lavelength : 220.378

Thu 11-19-98 05:04:02 PM

Intens ity

37T

0

220.317

Navelenath

220.439

2293

rage 23

0033GS



2298

PROJECT :Fernald POP DEMO
PROJECT NO. : 775743.00065000

DATE ANALYZED: 2/5//99
SUBJECT : ANALYTICAL RESULTS - NITRATE by lon Chromatography

SAMPLE NO Nitrate
Concentration
(mg/L})
Det Lim Method based on 50X dil.
25
Fact. {(mg/L)
Qc
117917-01 1810
117918-02 1862
117919-03 1658
117920-04 1822
117921-05 1911
117922-06 1935
117923-07 1887
117924-08 ' 2254
117925-09 2054
117826-10 2155
117928-11 . 2166
.Ob 860
5 1879
117949-01 1301
117949-02 1938
117950-01 1396
117950-02 1363
t10b dup 878 pass
110b ms 2759 pass
t10b msd 2771 pass
Spike Concentration (mg/L) 2000
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

‘ | 00C369

IT CORPORATION CONFIDENTIAL 3/15/99 1
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