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CASE NARRATIVE
WHGSD-WM-DP-054 REV 0

Grout Product Tests
for

Tank 241-AP-102

INTRODUCTION

On 4/28/93 grout feed Tank 241-AP-102 (102-AP) was sampled for a full
characterization under the protocol listed in Hanford Grout Disposal Program-
Campaign 102 Feed Characterization and Test Plan , WHC-SD-WM-TP-136, and

106-AP, and 102-AP , WHC-SD-WM-TPP-008.

The results of the inorganic and radiochemical constituents are reported in
WHC-SD-WM-DP-046, Revision 0. The organic analyses were performed by PNL.
The grout treatment tests specified in the test plan were performed by the
Process Chemistry Laboratory (PCL) and 222-S Analytical Operations (222-5).
This data package reports the results of the grout product tests.

RHEOLOGY

Since the waste in 102-AP was determined to be homogeneous (the mean
concentrations at each location could not be distinguished from each other),
composite solution was prepared using equal volumes of each of the 15 samples
(field duplicates were not included). The dry blend, which was mixed with
102-AP waste, consisted of three components (Type II Portland cement (21%),
attapulgite clay (11%), and class F fly ash (68%)).

Grout was prepared by blending seventy-five mL of the composite (102-AP waste)
with 75.5 grams (g) of the dry blend (8.4 pounds per gallon) for two minutes
using a separatory funnel mixer in the hot cell. The relative weight percent
of each dry blend component and the mix time were recorded by PCL in
laboratory notebook WHC-N-583. Two additional grout specimens were prepared
using water for the liquid.

Several grout mixtures were prepared and the density, using the procedure
specified in the test plan, was determined for each grout mixture. The
viscosity, critical flow rate, and frictional pressure drop for each grout
mixture were determined using procedure LA-519-174. The 10 minute gel
strength for each grout mixture was determined using procedure LA-519--175.
The drainable liquid for each grout mixture was determined using procedure
LA-519-176. A Brookfield standard oil with a value of 95 centipoise was used
as the standard for the viscometer. The standard results varied between 86.5
and 96.5 centipoise.

Results of the rheology tests are reported in laboratory notebook WHC-N-583
and listed in Table 1.

_ 2
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The summary statistics for the rheology properties are as follows.

• The mean density for the seven grout mixtures made using 102-AP
waste is 13.23 pounds per gallon (lb/gal) with a standard
deviation of 0.16 lb/gal. The mean density for the water grout
mixtures is 11.34 lb/gal with a standard deviation of 0.35 lb/gal.

• The mean viscosity for the seven grout mixtures made using 102-AP
waste is 28.3 centipoise (cP) with a standard deviation of 5.0 cP.
The mean viscosity for the water grout mixtures is 9.8 cP with a
standard deviation of 1.1 cP.

• The mean critical flow rate for the seven grout mixtures made
using 102-AP waste is 31.4 gallons per minute (gpm) with a
standard deviation of 4.4 gpm. The upper limit of a one-sided 95%
confidence interval for the mean is 34.6 gpm. One of the criteria
for processing (Riebling and Fadeff, 1991) is that the critical
flow rate be < 60 gpm. This grout product has a mean critical
flow rate well below this limit. The mean critical flow rate for
the water grout mixtures is 19.4 gpm with a standard deviation of
2.0 gpm.

• The mean frictional pressure drop for the seven grout mixtures
made using 102-AP waste is 2.49 pounds force per square inch (psi)
with a standard deviation of 0.73 psi. The upper limit of a
one-sided 95% confidence interval for the mean is 3.02 psi. One
of the criteria for processing (Riebling and Fadeff, 1991) is that
the frictional pressure drop be < 14 psi. This grout product has
a mean frictional pressure drop value well below this limit. The
mean frictional pressure drop for the water grout mixtures is 0.82
psi with a standard deviation of 0.20 psi.

• The mean 10-minute gel strength for the seven grout mixtures made
using 102-AP waste is 13.2 pounds force per one hundred square
feet (lbf/100 ft2) with a standard deviation of 0.2 lbf/100 ft 2.

The upper limit of a one-sided 95% confidence interval for the
mean is 13.4 lbf/100 ft2. One of the criteria for processing
(Riebling and Fadeff,1991) is that the 10-minute gel strength be
< 100 lbt/100 ft2 . This grout product has a mean 10-minute gel
strength value well below this limit. The mean 10-minute gel
strength for the water grout mixtures is 13.4 lbf/100 ft2 with a
standard deviation of 0.2 lbf/100 ft 2.

After the rheology measurements were obtained the grout specimens were placed

in a programmable oven and cured to a maximum temperature of 65 °C. The

curing oven was programmed to simulate the adiabatic temperature rise

specified in the test plan. The quantity of drainable liquid was to be

estimated after one day of curing and after 15 days of curing by single visual

observations. Since it was not possible to get into the curing oven in the

hot cell, these observations were not performed. After the grout specimens

were cured for 28 days, the specimens were removed from their container and

the quantity of drainable liquid determined. No drainable liquid was observed

in any of the grout specimens and therefore no drainable liquid samples were

sent to 222-S Laboratory for analysis.

3
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Pulse velocity measurements were obtained on five grout specimens (made with
102-AP waste) using procedure LA-519-181. The pulse velocity readings varied
from 2176 to 2477 meter per second (m/s). The pulse velocity readings for the
water grout specimens were 978 and 1102 m/s. The pulse velocity mesurements
are listed in Table 2.

The compressive strength instrument was calibrated using a calibrated load
cell and the calibration equation was calculated and reported in laboratory
notebook WHC-N-583. Compressive strength measurements were then obtained for
five grout specimens (the same specimens used for the pulse velocity
measurements). These measurements are recorded in the laboratory notebook and
are listed in Table 2.

The mean compressive strength is 1064 psi with a standard deviation of 521
psi. The lower limit of a one-sided 95% confidence interval for the mean is
568 psi. The NRC guideline for compressive strength is > 60 psi (NRC, 1991)
with a recommendation of > 500 psi (NRC, 1993). This grout product has a mean
greater and the associated lower limit of a one-sided 95% confidence interval
for the mean greater than this criteria.

The compressive strength measurement for one of the water grout specimens was
359 psi. The second specimen cracked prior to the compressive strength
measurement. It is postulated that the water grout specimens have lower
compressive strength than those of the 102-AP waste grout specimens because
there is more H2 0 per gallon of water then H20 per gallon of waste.

Toxicity Characteristics Leach Procedure (TCLP)

After the compressive strength measurements were completed, five grout
specimens (made with 102-AP waste) and one grout specimen (made with water)
were prepared for the TCLP tests through particle size reduction according to
procedure LA-544-131. The analysis of 102-AP waste (see Table 3) showed Cr as
the only hazardous metal that exists in concentration (630 mg/L) exceeding 20
times the TCLP limit (5 milligram per liter [mg/L]). The concentrations of
the other metals (As, Ba, Cd, Pb, Hg, Se, and Ag) were lower than 20 times the
corresponding limits. Thus, according to recent guideline from EPA
(EPA, 1993), only Cr in the TCLP leachate samples was required to be analyzed.

The Cr was analyzed using the ICP procedure LA-505-151. The TCLP leachate
samples were analyzed twice. The first measurement used a modification to the
TCLP procedure where the spike was added after the preservation. The second
measurement followed the TCLP procedure where the spike was added before the
preservation.

Seven samples were submitted to 222-S laboratory for Cr analysis, one was an
acid blank, one was from a grout mixture using water, and five were from grout
mixtures using 102-AP waste. For the Cr analysis, both the beginning and
ending laboratory measurement control system (LMCS) standards were within the
control limits. The spike recovery for the sample with the spike added after
the preservation was 90.4%, which is within limits. The spike recovery for
the sample with the spike added before the preservation was 100.9%, which is
within limits. The data are listed in Table 4.

The mean TCLP Cr value (spike added after the preservation) for the samples
associated with 102-AP waste was 9.70E-02 mg/L with a standard deviation of

4
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9.92E-03 mg/L. The upper limit of a 95% confidence interval for the mean is
1.06E-01 mg/L. The criteria (EPA, 1989) for Cr is 5 mg/L. Thus, the grout
TCLP leachate Cr concentration is below the limit.

The maximum TCLP Cr value (spike added before the preservation) observed for
the samples associated with 102-AP waste was 1.4E-01 mg/L. The max-imum value
for the TCLP leachate Cr concentration is below the limit.

The TCLP Cr value for the sample associated with the water grout specimen is
< 1.1E-01 mg/L. The spike recovery for this sample was 88.9%. The Cr value
for the acid blank was 5.70E-02 mg/L.

ANSI 16.1 LEACHATE TEST

Four grout specimens (one made with water and three made with waste) were
prepared for ANSI 16.1 leach testing (NRC, 1991b). The results of the 90-day
ANSI leach indices are presented in this document.

,The ANSI samples were submitted to 222-S laboratory for analysis of NO2,-NO3
24 1 Am, 99Tc, TOC, and pH. The ANSI samples were not analyzed for 1291 because
it was not detected in the 102-AP waste samples. The ANSI sample numbers are
listed in Table 5. The IC analyses were performed using procedure LA-533-105,
Rev. C-0. Americium-241 analysis is performed using procedures LA-503-156,
Rev. D-0 and LA-508-051, Rev. A-3. Technetium-99 analyses were per-Formed
using procedure LA-438-101, Rev. D-1. The TOC analyses were performed using
procedure LA-344-105, Rev. B-2. The pH analyses were performed using
procedure LA-212-102, Rev. C-5. The analytical results from the ANSI samples
are listed in Tables 6, 7, 8, 9, 10, and 11.

The laboratory values (except for pH) were put into a spreadsheet which
calculated the leach index. For those samples where the analytical result was
given as a "less than" value, the "less than" value itself was used in the
spreadsheet. Therefore, the actual leach index is expected to be greater than
the value obtained from the spreadsheet calculations.

The NO2 leach indices for the three grout specimens made with the 102-AP
waste are 8.0, 8.1, and 7.6 (see Tables 12, 13, and 14). The mean leach index
is 7.90 with a standard deviation of 0.26 (RSD = 3.3%). The lower limit of a
one-sided 95% CI for the mean is 7.45. The criterion (Riebling and Fadeff,
1991) is 6.0. Thus, the N0z- grout leachate value is above the limit.

The NO3 leach indices for the three grout specimens made with the 102-AP
waste are 8.4, 8.5, and 8.0 (see Tables 15, 16, and 17). The mean leach index
is 8.30 with a standard deviation of 0.26 (RSD = 3.1%). The lower limit of a
one-sided 95% CI for the mean is 7.85. The cri.terion (Riebling and Fadeff,
1991) is 6.0. Thus, the N03 grout leachate value is above the limit.

ince "less than" analytical results existed for the leachate samples, the

^9Tc leach index is a "greater than" value. The leach indices for the three

grout specimens made with the 102-AP waste are > 7.3, 8.2, and > 7.2 (see
Tables 18, 19, 20). Summary statistics were not calculated due to the
"greater than" values.

Since "less than" analytical results (detection limits) existed for the 241Am
leachate samples, the leach index is a "greater than" value. The leach

indices for the three specimens made with the 102-AP waste are > 5.3, > 5.7,

` 5
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and > 5.7 (see Tables 21, 22, and 23). Summary statistics were not calculated
due to the "greater than" values. Since all but one analytical result were
below the detection limit, the three leach indices may not be meaningful
because the actual leach index for 241Am may be much higher.

Since "less than" analytical results existed for the TOC leachate samples, the
leach index is a "greater than" value. The leach indices for the three
specimens made with the 102-AP waste are > 7.7, > 7.8, and > 7.7 (see Tables
24, 25, and 26). Summary statistics were not calculated due to the "greater
than" values.

^ ^^ ^C^_trn r.u^^ 1-2- - / C-- 93
A. P. Hammitt
Advanced Scientist

R. A. St. Denis
Senior Scientist

i2 -i^-?-3
T. L. We l sh
Senior Statistician

6



REFERENCES VJHC-SCl-VyFA-OP-054 REV 0

Duchsherer, M. J., 1993, 222-S Analytical Laboratory , Grout - (Feed Tank)
102AP, WHC-SD-WM-DP-046, Revision 0, Westinghouse Hanford Company,
Richland, Washington.

EPA, 1989, Identification and Listing of Hazardous Waste, Title 40, Code of
Federal Regulations, Part 261, U.S. Environmental Protection Agency,
Washington, D.C.

EPA, 1993, Application of the Toxic Characteristic Leach Procedure Extraction
for Metals to Hanford Grouts, M. Gearheard to J.D. Bauer, U. S.
Environmental Protection Agency, Washington, D.C.

Hendrickson, D.W., Welsh,.T.L., and Nguyen, D.M., 1993, Hanford Grout Disposal
Program Campaign 102 Characterization and Test Plan, WHC-SD-WM-TP-136,
Rev. 0, Westinghouse Hanford Company, Richland, Washington.

NRC, 1991a, Licensing Requirements for Land Disposal of Radioactive Waste,
Title 10, Code of Federal Regulations, Part 61, U.S. Nuclear Regulatory
Commission, Washington, D.C.

NRC, 1991b, Technical Position on Waste Form, Revision 1, NRC Report, Low-
Level Waste Management Branch, Division of Low-Level Waste Management
And Decommissioning, U.S. Nuclear Regulatory Commission, Washington,
D.C., (NUREG/OP-0101).

Riebling, E.F. and Fadeff, J. G., 1991, Grout Formulation Standard Criteria
Document, WHC-SD-WM-CSD-003, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.

...
7



VdhC-SD-bhl;vi-CP-O54 REV 0

TABLES

8



THIS PAGE INTENTIONALLY
LEFT BLANK.



WHC-SD-WM-DP-054 REV 0

Tab le 1. 102-AP Rh eoloqy Results.

Grout sample Density Viscosity Critical Frictional 10 Minute
(lb/gal) (cP) flow rate pressure gel strength

(gpm) drop (psi) (lb,/100 ftz)

Water - 1 11.09 9.053 17.957 0.679 NA

Wa ter - 2 11.59 10.5 81 20.825 0.955 13.53

102AP 1 13.03 24.696 30.378 2.284 13.36

102AP - 2 13.14 30.112 34.272 2.931 13.43

102AP - 3 13.28 32.395 34.453 2.994 12.96

102AP - 4 13.13 35.398 38.238 3.646 12.82

102AP - 5 13.43 NA NA NA NA

102AP - Gasl 13.25 23.759 26.679 1.791 13.34

102AP - Gas2 13.11 22.835 26.605 1.632 NA

102AP - Gas3 13.50 27.636 28.989 2.155 13.29

Summar y statistics for the 102-AP g rout sam p les

N 8 7 7 7 6
mean 13.23 28.262 31.373 2.490 13.20
standard 0.16 4.992 4.406 0.726 0.248
deviation
UL-95% CI 13.34 31.928 34.609 3.023 13.404
mean

criterion None None < 60 < 14 < 100

9
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Table 2. 102-AP Compressive Strenqth/Pulse Velocity Results.

Grout
sample

Compressive strength
(psi)

Pulse velocity
(m/s)

102-AP - 1 1887 2304

102-AP - 2 753 2176

102-AP - 3 953 2457

102-AP - 4 1196 . 2477

102-AP - 5 533 2387

Water - 1 NA 978

Water - 2 359 1102

Summary statistics for the 102-AP grout samples

N
mean
standard
deviation
L L 95% Cl - ean

1064.4
521.0

567.6

5
psi
psi

psi

required criterion > 60 psi
recommended criterion > 500 psi

10
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Table 3. Concentration of Hazardous Metals in 102-AP Waste

Analyte Concentration
limits

Required
quantitation

limits

Mean of the sample results
() = number of observations

As 5 mq / L 0.5 m g/ L < 0.25 mq/L ( 3)

Ba 100 m g/ L 10 m L 0.284 m g/ L ( 13 )

Cd 1 mg/ L 0.1 mg/ L 1.47 mg/ L ( 15 )

Cr 5 mg/ L 0.5 m L 6.302 E2 m g / L ( 15 )

Pb 5 mg/ L 0.5 m g/ L < 1.55 m g/ L ( 15 )

H g 0. 2 m g/ L 0.02 m g/ L < 0.01 m g/ L ( 4 )

Se 1 mg/ L 0.1 m g/ L 0.367 m g/ L ( 9 )

Ag 5 mg/L 0.5 mg/L < 0.125 mg/L (15)

Table 4 . 102-AP Grout TCLP Cr Leachate Results.

TCLP Cr results

Sample numbers Cr result ( µg/mL or mg/L)

Type AP BP Spike added after Spike added before
preservation preservation

(Reagent) G679 G734 5. 70E-02 < 1.1E-01

(Water G680 G735 2. 32E-01 1.48E-01
Grout )

(102AP G681 G728 9. 50E-02 * 8.29E-02 *
Grout) < 1.1E-01

(102AP G682 G729 1. 03E-01 < 1.1E-01
Grout )

(102AP G683 G731 1. 10E-01 - < 1.1E-01
Grout)

(102AP G684 G732 8. 40E-02 1.4E-01
Grout)

(102AP G685 G733 9. 30E-02 < 1.1E-01
Grout)

Su mmary statistics ( 102AP grout samples)

N 5 Maximum concentration
mean 9. 70E-02 is 1.4E-01
standard de viation 9. 92E-03
UL 95% CI - mean 1. 06E-01

AP: Spike added after the preservation.
BP: Spike added before the preservation.

. Spike was added to this sample.

^^
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Table 5. 102-AP Grout ANSI Sam p le Numbers.

Sam p le numbers

Time period Water
grout
sample

102AP
grout

sample 1

102AP
grout

sample 2

102AP
grout

sa mpl e 3

0 ( Wash ) G597 G608 G622 G633

1 2 Hours ) G598 G609 G623 G634

2 7 Hours ) G599 G610 G624 G637

3 ( 24 Hours ) G600 G614 G625 G638

4 ( 48 Hours ) G601 G615 G626 G639

5 ( 72 Hours ) G602 G616 G630 G640

6 ( 96 Hours ) G606 G617 G631 G641

7 ( 120 Hours ) G607 G618 G632 G642

8 ( 456 Hours ) G747 G748 G749 G750

9 ( 1128 Hours ) G698 G699 G700 G701

10 (2160 Hours) G720 G721 G722 G723

Table 6. 102-AP Grout ANSI pH Results.

H

Time
period

Water grout
sample

102AP grout
sample 1

102AP grout
sample 2

102AP grout
sample 3

0 1.07E+01 9.44E+00 8.49E+00 8.15E+00

1 1.06E+01 9.87E+00 9.94E+00 1.05E+01

2 1.04E+01 9.81E+00 9.82E+00 9.75E+00

3 1.08E+01 1.00E+01 9.45E+00 9.99E+00

4 1.08E+01 1.02E+01 1.01E+01 •1.02E+01

5 1.06E+01 1.01E+01 1.03E+01 1.01E+01

6 1.04E+01 1.01E+01 1.02E+01 1.01E+01

7 1.04E+01 1.OOE+01 1.O1E+01 1.00E+01

8 1.14E+01 1.11E+01 1.11E+01 1.11E+01

9 9.93E+00
9.37E+00

9.44E+00
9.91E+00

1.10E+01
1.09E+01

1.10E+01
1.10E+01

10 1.12E+01 1.11E+01 1.11E+01 1.11E+01

IP.
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Table 7. 102-AP Grout ANSI N0- Results

NO mL

Time
period

Water
grout
sample

102AP
grout

sample I

102AP
grout

sample 2

102AP
grout

sample 3

0 < 1 7.91E+00 6 .74E+00 1 .57E+01

I < 1 3.64E+01 4 .51E+01 5 .74E+01

2 < 1 2.29E+01 2.78E+01 4 .36E+01

3 < 1 4.27E+01 5 .24E+01 8 .27E+01

4 < 1 3.79E+01 4 .91E+01 7 .42E+01

5 < 1 2.88E+01 3 .67E+01 5 .43E+01

6 < 1 2.46E+01 3 .16E+01 4 .70E+01

7 < 1 2.10E+01 2 .75E+01 3 .93E+01

< 1 2.03E+02 2 .43E+02 3 .35E+02

n

< 1 1.99E+02 2 .00E+02 2 .45E+02

<i 1 1.56E+02 1 .41E+02 1 .50E+02

Table 8 . 102-AP Grout ANSI N0 - Results.

N0 mL

Time
period

Water
grout
sample

102AP
grout

sample 1

102AP
grout

sample 2

102AP
grout

sample 3

0 < 1 1.07E+01 9.03E+00 2.25E+01

I < 1 4.69E+01 5.73E+01 7.37E+01

2 < 1 3.01E+01 3.63E+01 5.47E+01

3 < 1 5.42E+01 6.56E+01 1.03E+02

4 < I 4.86E+01 6.18E+01 9.12E+01

5 < 1 3.70E+01 4.70E+01 6.83E+01

6 < 1 3.19E+01 4.11E+01 5.94E+01

7 < 1 2.76E+01 3.64E+01 5.OOE+01

8 < 1 2.66E+02 3.17E+02 4.54E+02

9 < 1 2.63E+02 2.69E+02 3.43E+02

10 < 1 2.12E+02 1.92E+02 2.14E+02

1-3



WHC-BD-WM-DP-054 REV 0

Table 9. 102-AP Grout ANSI 99Tc Results.

99Tc Ci mL

Time
period

Water grout
sample

102AP grout
sample 1

102AP grout
sample 2

102AP grout
sample 3

0 < 1.47E-05 2.23E-05 3.20E-05 3.40E-05

1 < 1.45E-05 7.64E-05 9.40E-05 1.22E-04

2 < 1.45E-05 4.16E-05 5.27E-05 < 2.80E-04

3 < 1.45E-05 4.70E-04 9.07E-05 4.50E-04

4 < 1.46E-05 5.69E-04 8.55E-05 3.31E-04

5 < 1.53E-05 < 3.00E-04 7.48E-05 < 2.84E-04

6 < 9.26E-06 3.32E-04 7.22E-05 < 2.79E-04

7 < 9.56E-06 3.60E-04 5.85E-05 < 2.84E-04

8 < 1.06E-05 3.73E-04 4.12E-04 6.08E-04

9 < 8.14E-06 3.94E-04 3.79E-04 4.64E-04

10 < 7.07E-06 3.16E-04 2.84E-04 3.1.1E-04

Table 10. 102-AP ANSI Z`''Am Results.

241Am (µCi/mL)

Time
period

Water grout
sample

102AP grout
sample 1

102AP grout
sample 2

102AP grout
sample 3

0 < 6.37E-06 < 6.37E-06 < 6.37E-06 < 1. 27E-05

1 < 6.37E-06 < 6.37E-06 < 6.37E-06 < 1. 27E-05

2 < 6.37E-06 < 6.37E-06 < 6.37E-06 < 6 .37E-06

3 < 6.37E-06 < 1.27E-05 < 6.37E-06 < 6 .37E-06

4 < 6.37E-06 < 1.27E-05 < 6.37E-06 < 6 .37E-06

5 < 6.37E-06 < 1.27E-05 < 1.27E-05 < 6 .37E-06

6 < 6.37E-06 < 1.27E-05 < 1.27E-05 7 .64E-06

7 < 6.37E-06 < 1.27E-05 < 1.27E-05 < 6 .37E-06

8 < 3.40E-05 < 3.40E-05 5.48E-05 < 3 .40E-05

9 < 1.27E-05 < 1.27E-05 < 1.27E-05 < 1 .27E-05

10 < 1.27E-05 < 1.27E-05 < 1.27E-05 < 1 . 27E-05

14
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Table 11. 102-AP Grout ANSI TOC Results.

TOC mL

Time
period

Water grout
sample

102AP grout
sample 1

102AP grout
sample 2

102AP grout
sample 3

0 4.07E+01 1.20E+01 < 5.50E+00 7.70E+00

1 6.33E+01 7.70E+00 < 5.50E+00 9.40E+00

2 2.81E+01 7.70E+00 < 5.50E+00 < 5.50E+00

3 5.50E+00 < 5.50E+00 < 5.50E+00 < 5.50E+00

4 < 5.50E+00 < 5.50E+00 < 5.50E+00 < 5.50E+00

5 5.50E+00 < 5.50E+00 1.60E+01 < 5.50E+00

6 1.90E+01 < 5.50E+00 8.20E+00 < 5.50E+00

7 1.40E+01 < 5.50E+00 5.50E+00 < 5.50E+00

8 < 5.00E+00 7.10E+00 9.30E+00 1.50E+01

9 < 5.50E+00 < 5.50E+00 7.70E+00 1.10E+01

10 < 5.50E+00 < 5.50E+00 7.15E+00 8.8 E+00

1„S
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Table 12. N0Z- Leach Index.

December 14, 1993
Process Chemistry Laboratory

Sample # E B102^

Measurementof the Leachabilityof SolidifiedLow-Levet Radioactive Wastes by

a Short- term Test Procedure (ANSI/ANS- 16. 1- 1986)

This spreadsheet is used to perform the Leachability Index for a system of ten samples of

leachate according to the ANS method above.

Cvctam Paramatars•

Anal yte C oncentr ation 35800 /ml Specimen Surface Area ( cm2) 49.65287

Volume Solution Used 75 ml Specimen Volume (cm3) 26.42079

Den si ty of Sol ution 1.2001 /ml Leachant Volume ( ml) 496.5287

Mass of Dry Blend 75.5 Total Amount Analyte in Specimen 6.752E+ 05

Analpe Cona in Gro ut 16222.83 Analyte [Species] N02 -

Mass of Specimen 41.65 gI 8 ( dimens i onal co nsta nt)

Specimen Diameter 2.9 c

Specimen Hei ht 4 c

Inrromnntal Fi EnrtinnC'

Leachate Time seconds) Analytical Percent Leached Leacg
^Sample Duration Elapsed Mean Result ncrernencai cumuiativ e Rate

1 7200 7200 1800 3.64E+01 2.677 2.677 3.72E-04

2 18000 25200 14835 2.29E+01 1.684 4.361 9.36E-05

3 61200 86400 51231 4.27E+01 3.140 7.501 5.13E-05

4 86400 172800 125894 3.79E+01 2.787 10.288 3.23E-05

5 86400 259200 213818 2.88E+01 2:118 12.406 2.45E-05

6
7

86400
86400

345600
432000

300849
387596

2.46E+01
2:10E+01

1.809
1.544

14.215
15.759

2.09E-05
1.79E-05

8 1209600 1641600 939462 2.03E+02 14.928 30.688 1.23E-05

9 2419200 4060800 2716550 1.99E+02 14.634 45.322 6.05E-06

10 3715200 7776000 5768861 1.56E+02 11.472 56.794 3.09E-06

Rhararteriqticanri heneral Functlons_

Leach
Duration

Effective

Diffusivi ty

Log (f3/D) eachability
Index

7200 2.213E-08 7.7 7.7

18000 1.155E-08 7.9 7.8

61200 1.200E-08 7.9 7.8

86400 1.165E-08 7.9 7.9

86400 1.143E-08 7.9 7.9

86400 1.173E-08 7.9 7.9

86400 1.101 E-08 8.0 7.9
1209600 1.273E-08 7.9 7.9

2419200 8.842E-09 8.1 7.9

3715200 .893E-09 8.3 8.0

b

z

a

E

Time Elapsed (seconds)

Leach Profile
â

dj

d̂
E- Uw ^

a

^
L
V

J
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Table 13. NOZ- Leach Index.

December 14, 1993
Process Chemistry Laboratory

Sample # C102 I

Measurementof the Leachabitityof SotidifiedLow-Levet RadioactiveWaste,; by
a Short- term Test Procedure (ANSt/ANS-16.1- 1936)

This spreadsheet is used to perform the Leachability Index for a system of ten samples of
leachate according to the ANS method above.

System P ara meters:
Anal yt e Concentration 35800 /ml Specimen Surface Area (cm2) 40.54225_
Volume Solution Used 75 ml Specimen Volume (cm3) 19.8156
Densi of Solution 1.2001 /ml Leachant Volume (ml) 405.4225
Mass of Dry Blend 75.5 Total Amount Analyte in Specimen 6.752E +051
Anal e Conc_ in Grout 16222.83 / Analyte [Species] N02- I

rMass of Sp ecimen 31.83 g 8(dim ensional constant) ^J
Specimen Diameter 2.9 cm
Sp ecimen Hei g ht 3 cm

Incremental Functions:
Leachate Time seconds Analytical Percent Le ached Leachin
Sample Duration Elapsed Mean - Result incrementai Cum ulative Rate

1 7200 7200 1800 4.51E+01 2.706 2.706 3.76E-04
2 18000 25200 14835 2.78E+01 1.669 4.375 9.27E-05
3 61200 86400 51231 5.24E+01 3.146 7.521 5.14E-05
4 86400 172800 125894 4.91E+01 2.948 10,470 3.41E-05
5 86400 259200 213818 3.67E+01 2.204 12.673 2.55E-05
6 86400 345600 300849 3.16E+01 1.897 14.571 2.20E-05
7 86400 432000 387596 2.75E+01 1.651 16.222 1.91E-05
8 1209600 1641600 939462 2.43E+02 14.591 30.813 1.21 E-05
9 2419200 4060800 2716550 2.OOE+02 12.009 42.822 4.96E-06
10 3715200 7776000 5768861 1.41E+02 8.466 51.288 2.28E-06

Characteristicand General Functions:

„Leach
Duration

Effeotive
Diffusivi ty

Log (8/D) eachability
Index

7200 1.908E-08 7.7 7.7
18000 9.575E-09 8.0 7.9
61200 1.016E-08 8.0 7.9
86400 1.100E-08 8.0 7.9
86400 1.044E-08 8.0 7.9
86400 1.089E-08 8.0 7.9
86400 1.062E-08 8.0 7.9

1209600 1.026E-08 8.0 7.9
2419200 .024E-09 8.3 8.0
3715200 .248E- 09 8.6 8.1

Hey Hammitt
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Table 14. N0Z- Leach Index.

December 14, 1993
Process Chemistry Laboratory

Sample # [_ D102 1

Measuremen t of the Leachabitity of Solidified Low- Le vel Radioa ctive Wastes by
a Short-term Test Procedure (ANSf/ANS-16. 1-1986)

This spreadsheet is used to perform the Leachability Index for a system of ten samplE:s of
leachate according to the ANS method above.

System Parameters:
Anal e Concentration 35800 _Pg/mI Specimen Surface Area (cm2) 46.91969
Volume Solution Used 75 ml

^
Specimen Volume (cm3) 24.43923

Density of Solution _ 1.2001 /ml Leachant Volume ( ml) 469.1969
Mass of Dry Blend 75.5 Total Amount Analyte in Specimen 16.75 2E+05
Anal e Conc. in Grou t 16222.83 _^q(g Analyte [Species] _ N02-
Mass of Specimen 39.58 g fi (dimensiona l constan t)
Specimen Diameter 2.9 cm

Specimen He i g ht 3.7 cm

Incremental Functions:
Leachate Time seconds Analytical Percent Leached Leaching
Sample Duration Elapsed Mean Result ncremernai Cumulative Rate

1 7200 7200 1800 5.74E+01 3.989 3.989 5.54E-04 '
2 18000 25200 14835 4.36E+01 3.030 7.019 1.68E- 04
3 61200 86400 51231 8.27E+01 5.747 12.765 9.39E-05
4 86400 172800 125894 7.42E+01 5.156 17.922 5.97E-05
5 86400 259200 213818 5.43E+01 3.773 21.695 4.37E-05
6 86400 345600 300849 4.70E+01 3.266 24.961 3.78E-05
7 86400 432000 387596 3.93E+01 2.731 27.692 3.16E-05

8 1209600 1641600 939462 3.35E+02 23.279 50.971 1.92E-05
9 2419200 4060800 2716550 ' 2:45E+02 17.025 67.997 7.04E 06
10 37 15200 7776000 5768861 1.50E+02 10.424 78.420 2.81E-06

Characteristicand General Functions:

Leach
Duration

Effective
Diffusivi

Log (B/D) eachability
Index

7200 4.709E-08 7.3 7.3
18000 3.582E-08 7.4 7.4
61200 3.850E-08 7.4 7.4
86400 .822E-08 7.4 7.4
86400 3 .476E-08 7.5 7.4
86400 .664E-0 S' 7.4 7.4
86400 3 .301 E-08 7.5 7.4

1209600 .966E-08 7.5 7.4
2419200 1.147E-08 7.9 7.5
3715200 3 .871 E- 09 8.4 7.6

^
E
U m

Leach Profile
D^

ĉd
W

a

Time Elapsed (seconds)

Hey Hammitt i8



YdNGSD-WNI-DP-054 REV 0
Table 15. N03- Leach .Index.

December 14, 1993
Process Chemistry Laboratory

Sample # 8102__j

Measurement of the Leachability of Solidified Low-Le ve! Radioactive Wastes by
a Short-term Test Procedure (ANSI/ANS- 16. 1- 1986)

This spreadsheet is used to perform the Leachability Index for a system of ten samples of
leachate according to the ANS method above.

S ystem Param eters:
Anal e Concentration 75800 /ml Specimen Surface Area (cm2) 49.65287
Volume Solution Used 75 ml Specimen Volume (cm3) 26.42079
Density of S olution 1.2001 /ml Leachant Volume ( ml) 496.5287
Mass of Dry Blend 75.5 Total Amount Analyte in Specirnen 1 430E+06 !
Anal yte C onc. i n Gro ut 34348.9 / Analyte [Species] N03- i
Mass of Specimen 41.65 g f3 (dimensio nal constant)

^Specimen Diameter 2.9 cm -- ----------

S ecimen Heig ht 4 cm

Incremental Functions:
Leachate Time (sec onds) Analytical Percent Leached Leaching
Sample Duration Elapsed Mean Result Incremental Curnulative Rate

1 7200 7200 1800 4.69E+01 1.629 1.629 2.26E-04
2 18000 25200 14835 3.01 E+01 1.045 2.674 5.81 E-05
3 61200 86400 51231 5.42E+01 1.882 4.557 3.08E-05
4 86400 172800 125894 4 86E+01 1.688 6.245 1.95E-05
5 86400 259200 213818 4.70E+01 1.632 7.877 1.89E-05
6 86400 345600 300849 3.19E+01 1.108 8.985 1.28E-05
7 86400 432000 387596 2.76E+01 0.959 9.944 1.111
8 1209600 1641600 939462 2.66E+02 9.239 19.182 7.64E--06
9 2419200 4060800 2716550 2.63E+02 9.135 28.317 3.78E-06
10 3715200 7776000 5768861 2.12E+02 7.363 35.680 1.98E-06

Characteristicand General Functions:
Leach

Duration
Effective
Diffusivity

Log (f3/D) eachability
Index

7200 8.195E-09 8.1 8.1
18000 .451 E-09 8.4 8.2
61200 .312E-09 8.4 8.3
86400 .274E-09 8.4 8.3
86400 6.789E-09 8.2 8.3
86400 .401 E- 09 8.4 8.3
86400 4.244E-09 8.4 8.3

1209600 4.875E-09 8.3 8.3
2419200 3.445E-09 8.5 8.3
3715200 .016E-09 8.7 8.4
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Table 16. N03- Leach Index.

December 14, 1993 Sample #[ C102 ^
Process Chemistry Laboratory

Measurementof the Leachabilityof Solidified Low-Levef Radioactive Wastes by

a Short-term Test Procedure (ANSI/ANS- 16. 1-1986)

This spreadsheet is used to perform the Leachability Index for a system of ten samFiles of

leachate according to the ANS method above.

Avatem Parameters:

Anal e Concentration 75800 /ml Specimen Surface Area (cm2) 40.54225

Volume Solution Used 75 ml Specimen Volume (cm3) 19.8156

Densi ty of Solution 1.2001 /ml Leachant Volume (ml) 405.4225

Mass of Dry_Blen d 75. 5 Total Amount Analyte in Specimen 1 .430E-+ 06
Analyte Conc. in Grout 34348. 9 ____yq/g Analyte [Species] N03 -
Mass of Specimen 31.83 g 8(dimensional constant)

---
1

-
Specimen Diameter 2.9

- cm

Specimen Height 3 cm

Incremental Functions:

Leachate Time seconds Analytical Percent Leached Leaching

Sample Duration Elapsed Mean Result Incremental cumWatlve Rate

1 7200 7200 1800 5.73E+01 1.625 1.625 2.26E-04

2 18000 25200 14835 3.63E+01 1.029 2.654 5.72E-05

3 61200 86400 51231 6.56E+01 1.860 4.515 3.04E-05

4 86400 172800 125894 6.18E+01 1.753 6.267 2.03E-05

5 86400 259200 213818 4.70E+01 1.333 7.600 1.54E-05

6 86400 345600 300849 4.11E+01 1.166 8.766 1.35E-05

7 86400 432000 387596 3.64E+01 1.032 9.798 1.19E-05

8 1209600 1641600 939462 3.17E+02 8.990 18.788 7.43E-06

9 2419200 4060800 2716550 2.69E+02 7.629 26.417 3.15E-06

10 3715200 7776000 5768861 1.92E+02 5.445 31.861 1.47E-06

Characteristicand General Functions:

Leach
Duration

Effective
Diffusivi

Log (f3/D) eachability
Index

7200 6.881 E-09 8.2 8.2
18000 3.642E-09 8.4 8.3
61200 3.553E-09 8.4 8.4
86400 3.888E-09 8.4 8.4
86400 3.819E-09 8.4 8.4

86400 .109E-09 8.4 8.4
86400 .152E-09 8.4 8.4

1209600 3.894E-09 8.4 8.4

2419200 .027E-09 8.7 8.4
3715200 9.300E-10 9.0 8.5
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Table 17. N03- Leach Index.

December 14, 1993
Process Chemistry Laboratory

Sample # 17_ D102_ 1

Measurement of the Leachabilityof Solidified Low-Level Radioactive Wastes by
a Short- term Test Procedure (ANSI/ANS- 16. 1- 1986)

This spreadsheet is used to perform the Leachability Index for a system of ten samFles of
leachate according to the ANS method above.

System Parameters:
Analyt e Concentrati on 75800 /ml Specimen Surface Area (cm2) 46.91969^
Volume Solution Used 75 ml Specimen Volume (cm3) 24.43923I
Densi ty of So lution 1.2001 /ml Leachant Volume (ml) 469.1969 I
Mass of Dry Blend 75.5 g Total Amount Analyte in Specimen 1.430 E+061
Analyte Conc. in Grout
-- ---------

34348. 9
-

/^c ^ Analyte [Species] N03- i,
Mass of Specimen 39.58 g 8(dimensional cons t ant) -----

Specimen Diameter 2.9 cm
Specimen Heig ht 3.7 cm

Incremental Functions:
Leachate Time seconds Analytical Percent Leached Leaching
Sample Duration Elapsed Mean Result ncremental Cu mulative Ra te

1 7200 7200 1800 7.37E+01 2.419 2.419 3.36E-04
2 18000 25200 14835 5.47E+01 1.795 4.214 9.97E-05
3 61200 86400 51231 1.03E+02 3.380 7.595 5.52E-05
4 86400 172800 125894 9.12E+01 2.993 10.588 3.46E-05
5 86400 259200 213818 6.83E+01 2.242 12.829 2.59E-05
6 86400 345600 300849 5.94E+01 1.950 14.779 2.26E-05
7 86400 432000 387596 5.00E+01 1.641 16.420 1.90E-05
8 1209600 1641600 939462 4.54E+02 14.900 31.320 1.23E-05
9 2419200 4060800 2716550 3.43E+02 11.257 42.578 4.65E-06
10 3715200 7776000 5768861 2.14E+02 7.024 49.601 1.89E 06

Characteristicand General Functions:
Leach

Duration
Effective
Diffusivi ty

Log (8/D) eachability
Index

7200 1.732E-08 7.8 7.8
18000 1.258E-08 7.9 7.8
61200 1.332E-08 7.9 7.8
86400 1.288E-08 7.9 7.9
86400 1.227E-08 7.9 7.9
86400 1.306E-08 7.9 7.9
86400 1.192E-08 7.9 7.9

1209600 1.215E-08 7.9 7.9
2419200 .014E-09 8.3 7.9
3715200 1.757E-09 8.8 8.0
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Table 18. 99Tc Leach Index.

December 14, 1993
Process Chemistry Laboratory

Sample # B102

Measurement of the Leachabilityof Solidified Low-Level Radioactive Wastes by

a Short- term Test Procedure (ANSI/ANS- 16. 7- i986)

This spreadsheet is used to perform the Leachability Index for a system of ten samples of

leachate according to the ANS method above.

Svstem Parameters:

An al e Concentration 0.0856 Ci/mi Specimen Surface Area (cm2) 49.65287

Volume Solution Used 75 ml Specimen Volume (cm3) 26.42079

Densi ty o f Solutio n 1.2001 /ml Leachant Volume (ml) 496.5287

Mass of Dry Blend 75.5 g Total Amount Analyte in Specimen 1.614E+00

Anal yte C onc. in Grout 0.03879 Ng/ Analyte [Species] Tc99

Mass of Specime n 41.65 g 8(dimension al constant)

Specimen Diameter 2.9 cm

Specimen Height 4 cm

InrrcmonT^l Fr inrtinn¢'

Leachate Time seconds Analytical Percent Leached Lea hnicg

Sample
1

Duration
7200

Elapsed
7200

Mean

1800

Result

7.64E-05

Incrementai

2.350

Cumuiative
2.350

Rate

3.26E-04

2 18000 25200 14835 4:16E-05 1.279 3.629 7.11E-05

3 61200 86400 51231 4.70E-04 14.455 18.084 2.36E-04

4 86400 172800 125894 5:69E-04 17.500 35.584 2.03E-04

5 86400 259200 213818 3.OOE-04 9.227 44.811 1.07E-04

6 86400 345600 300849 3.32E-04 10.211 55.022 1.18E-04

7 86400 432000 387596 3.60E-04 11.072 66.094 1.28E-04

8 1209600 1641600 939462 3.73E-04 11.472 77.566, 9.48E-06

9 2419200 4060800 2716550 3.94E-04 12.118 89.683 5.01 E-06

10 3715200 7776000 5768861 3.16E-04 9.719 99.402 2.62E-06

Characteristicand General Functions:

0̂^ y

M V

a

Leach
Duration

Effective
Diffusivi ty

Log (8/D) eachability
Index

7200 1.705E-08 7.8 7.8
18000 6.667E-09 8.2 8.0
61200 2.542E-07 6.6 7.5

86400 .594E-07 6.3 7.2

86400 .169E-07 6.7 7.1

86400 3.738E-07 6.4 7.0

86400 5.662E-07 6.2 6.9
1209600 7.517E-09 8.1 7.0
2419200 6.063E-09 8.2 7.2
3715200 .512E-09 8.5 7.3
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Table 19. 99Tc Leach Index.

December 14, 1993 Sample # C102 ^
Process Chemistry Laboratory

Measurementof the Leachabilityof SolidifiedLow-Level Radioactive Wastes by

a Short- term Test Procedure (ANSt/ANS-16. 1- 1986)

This spreadsheet is used to perform the Leachability Index for a system of ten samples of
leachate according to the ANS method above.

Svstem Parameters:
Analyte Conc e ntration 0.0856 Ci/ml Specimen Surface Area (cm2) 40.54225
Volume Solution Used 75 ml Specimen Volume (cm3) 19.8156
Density of Solution 1.2001 /ml Leachant Volume (ml) 405.4225
Mass of Dry Blend 75.5 g Total Amount Analyte in Specimen 1.614E+00

Analyte Conc. in Grout 0.03879 q Analyte [Species] Tc99
---

Mass of Sp ecimen 31.83
_
g 8(dimensional constant)

Specimen Diameter 2.9 cm

Specimen Height 3 cm

Incremental Functions:
Leachate Time seconds Analytical Percent Leached Leaching
Sample Duration Elapsed -Mean Result Incremental Cumuiative Rate

1 7200 7200 1800 9.40E-05 2.361 2.361 3.28E--04

2 18000 25200 14835 5.27E-05 1.323 3.684 7.35E-05

3 61200 86400 51231 9.07E-05 2.278 5.962 3.72E-05
4 86400 172800 125894 8.55E-05 2.147 8.109 2.49E-05

5 86400 259200 213818 7.48E-05 1.878 9.987 2.17E-05

6 86400 345600 300849 7.22E-05 1.813 11.800 2.10E-05
7 86400 432000 387596 5.85E-05 1.469 13.269 1.70E-05

8 1209600 1641600 939462 4.12E-04 10.346 23.616 8.55E-06
9 2419200 4060800 2716550 3.79E-04 9.518 33.133 3.93E-06
10 3715200 7776000 5768861 2.84E-04 7.132 40.26 5 1 .92E- 06

Characteristicand General Functions:
Leach

Duration
Effective
Diffusivi ty

Log (B/D) eachability
Index

7200 1.452E-08 7.8 7.8
18000 6.019E-09 8.2 8.0
61200 5.326E-09 8.3 8.1
86400 5.835E-09 8.2 8.1
86400 7.585E-09 8.1 8.1
86400 9.943E-09- 8.0 8.1
86400 .410E-09 8.1 8.1

1209600 5.158E-09 8.3 8.1
2419200 .156E-09 8.5 8.2
3715200 1.595E-09 8.8 8.2
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Table 20. 99Tc Leach Index.

December 14, 1993
Process Chemistry Laboratory

Sample # r D102 _]

Measurementof the Leachabilityof SolidifiedLow-Level Radioactive Wastes by

a Short- term Test Procedure (ANSI/ANS- 16. 1- 1986)

This spreadsheet is used to perform the Leachability Index for a system of ten samples of

leachate according to the ANS method above.

CveTnm-Paramatars'

Anal yte Concentration 0.0856 Ci/ml Specimen Surface Area (cm2) 46.91969

Volume Solution Used 75 ml Specimen Volume (cm3) 24.43923

Density of Solution 1.2001 /ml Leachant Volume (ml) 469.1969

Mass of Dry lend 75.5 Total Amount Analyte in Specimen 1.614E+00

Anal e Conc. in Grout 0.03879 Ng/g Analyte [Species] Tc9 9

Mass of Sp ecimen 39.58 g 8(dimensional cons tan-t̂---
] 1

-Specimen Diameter 2.9 cm

Specimen Height 3.7 cm

InrramnntaIIF, inr.tinnG'

Leachate Time seconds Analytical Percent Leached Leaching

Sample Duration Elapsed Mean Result Incremental Cu mula tiv e Ra t e

1 7200 7200 1800 1.22E-04 3.546 3.546 4.92E-04

2 18000 25200 14835 2.80E-04 8.138 11.683 4.52E-04

3 61200 86400 51231 4.50E-04 13.078 24.761 2.14E-04

4 86400 172800 125894 3.31 E-04 9.620 34.381 1.11 E-04

5 86400 259200 213818 2:84E-04 8.254 42.635 9.55E-05

6 86400 345600 300849 2.79E-04 8.108 50.743 9.38E-05

7 86400 432000 387596 2.84E-04 8.254 58.997 9.55E-05

8 1209600 1641600 939462 6.08E-04 17.670 76.667 1.46E-05

9 2419200 4060800 2716550 4.64E-04 13.485 90.152 5.57E-06

10 3715200 7776000 5768861 3.11 E-04 9.038 99.191 2. 43E-06

r'harartaristir:and General Functions:

Leach
Duration

Effective
Diffusivity

Log (8/D) _eachability
Index

7200 3 .721 E-08 7.4 7.4

18000 2.584E-07 6.6 7.0

61200 1.994E-07 6.7 6.9

86400 1.330E-07 6.9 6.9
86400 1.663E-07 6.8 6.9

86400 .258E-07 6.6 6.8
86400 .015E-07 6.5 6.8

1209600 1.709E-08 7.8 6.9

2419200 7.194E-09 8.1 7.0
3715200 .910E-09 8.5 7.2

-- ^E-oa
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Table 21 . 241Am Leach Index.

December 14, 1993
Process Chemistry Laboratory

Sample# B102-]

Measurement of the Leachabilityof Solidified Low -Level Radioactive Wastes by
a Short-term Test Procedure (ANSI/ANS- 16. 1-1986)

This spreadsheet is used to perform the Leachability Index for a system of ten samp es of
leachate according to the ANS method above.

Svstem Parameters:
Anal yte Concentration 0.00042 Ci/ml Specimen Surface Area (cm2) 49.65287
Volume Solution Used 75 ml Specimen Volume (cm3) 26.42079
Densi ty of Solution 1.2001 g/ml Leachant Volume (ml) 496.5287
Mass of Dry Blend _ 75.5 Total Amount Analyte in Specimen . 921 E -03
Analyte Co nc. in G ro ut
Mass of Specimen

0.00019
41.65

N9/9 1
gl

Analyte [Species]
f3 (dimensional const ant)

Am241

Specimen-Diameter 2.9 cm -----

Sp ecimen Heig ht 4 cm

Incremental Functions:
Leachate Time ( seconds ) Analytical Percent Leached Leaching
Sample Duration Elapsed Mean Result Incremental Cumulative Ra te

1 7200 7200 1800 6.37E-06 39.929 39.929 5.55E-03
2 18000 25200 14835 6.37E-06 39.929 79.858 2.22E-03
3 61200 86400 51231 1.27E-05 79.607 159.465 1.30E-03
4 86400 172800 125894 1.27E-05 79.607 239.073 9.21 E--04
5 86400 259200 213818 1.27E-05 79.607 318.680 9.21E--04
6
7

86400
86400

345600
432000

300849
387596

1.27E-05
1.27E-05

79.607
79.607

398.287
477.895

9.21E-04
9.21E-04

8 1209600 1641600 939462 3.40E-05 213.122 691.017 1.76E-04
9 2419200 4060800 2716550 1.27E-05 79.607 770.624 3.29E-05
10 3715200 7776000 5768861 1.27E-05 79.607 850.232 2.14E-05

Characteristicand General Functions:
Leach

Duration
Effective
Diffusivi ty

Log (6/D) eachability
Index

7200 4.924E-06 5.3 5.3
18000 6.493E-06 5.2 5.2
61200 7.711E-06 5.1 5.2
86400 .507E-06 5.0 5.2
86400 1.615E-05 4.8 5.1
86400 .272E-05 4.6 5.0
86400 .927E-05 4.5 4.9

1209600 .594E-06 5.6 5.0
2419200 .617E-07 6.6 5.2
3715200 .356E-07 6.6 5.3
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Table 22. Z41Am Leach Index.

December 14, 1993
Process Chemistry Laboratory

Sample # C102

Measurement of the Leachabitity of Solidified Low--Level Radioactive Wastes by
a Short- term Test Procedure (ANSf/ANS- 16. 1- i986)

This spreadsheet is used to perform the Leachability Index for a system of ten samples of
leachate according to the ANS method above.

System Parameters:
Anal e Concentration 0.00042 Ci/ml Specimen Surface Area (cm2) 40,54225
Volume Solution Used 75 ml Specimen Volume (cm3) 19.8156
Densi ty of Solu tion 1.2001 /ml Leachant Volume (n l) 405.4225
Mass of Dry Blen d 75.5 Total Amount Analyte in Specimen .921 E-03

---Analyte Conc_in Grout 0.00019 __-_ / Analyte [Species] Am24 1
Mass of Sp ecime n 31.83 g 6(dime nsion al const ant)

-- ^Specimen Diameter 2.9 -- cm - - ---- __ - -- -

Specimen Hei h t 3 cm

Incremental Functions:
Leachate Time seconds Analytical Percent Leached Leaching
Sample Duration Elapsed Mean Result incrementai Cumuiative Rate

1 7200 7200 1800 6.37E-06 32.603 32.603 4.53E-03
2 18000 25200 14835 6.37E-06 32.603 65.205 1.81E-03
3 61200 86400 51231 6:37E-06 32.603 97.808 5.33E-04
4 86400 172800 125894 6.37E-06 32.603 130.410 3.77E-04
5 86400 259200 213818 1.27E-05 65.000 195.411 7.52E-04
6 86400 345600 300849 1.27E-05 65.000 260.411 7.52E-04
7 86400 432000 387596 1.27E-05 65.000 325.412 7.52E-04
8 1209600 1641600 939462 5.48E-05 280.475 605.886 2.32E-04
9 2419200 4060800 2716550 1.27E-05 65.000 670.887 2.69E-05
10 3715200 7776000 5768861 1.27E-05 65.000 7 3 5.887 1. 75 E-05

Characteristicand General Functions:
Leach

Duration
Eff ective
Diffusivity

Log (f3/D) Leachability
Index

7200 .770E-06 5.6 5.6
18000 .653E-06 5.4 5.5
61200 1.091 E-06 6.0 5.7
86400 1.345E-06 5.9 5.7
86400 9.082E-06 5.0 5.6
86400 1.278E-05 4.9 5.5
86400 1.646E-05 4.8 5.4

1209600 .791 E- 06 5.4 5.4
2419200 1.472E-07 6.8 5.5
3715200 1.325E-07 6.9 5.7
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Table 23. Z4 tAm Leach Index.

December 14, 1993
Process Chemistry Laboratory

Sample # E_ D102 _I

Measurement of the Leachabilityof SofidifiedLow-Level Radioactive Wastes by
a Short- term Test Procedure (ANSf/ANS- 16. 1- 1986)

This spreadsheet is used to perform the Leachability Index for a system of ten samples of
leachate according to the ANS method above.

System Parameters:
Anal yte Concentration 0.00042 Ci/ml Specimen Surface Area (cm2) 46.91969
Volume Solution Used 75 ml Specimen Volume (cm3) 24.43923
Densi ty of Solution 1.2001 gim Leachant Volume (ml) 469.19691
Mass of Dry Blend 75.5 Total Amount Analyte in Specimen 7.921 E-03^
Analte_Conc, in Grout
Mass of Specim en

0. 00019
39.58

/
g

Analyte [Species]
B(dimens ion al constant)

Am24 1

^-Specimen Diameter 2.9 cm ------ --- ------

S ecimen Height 3.7 cm

Incrementa l Functions:
Leachate Time (seconds) Analytical Percent Leached Leaching
Sample Duration Elapsed Mean Result I ncremental Cumuia ive Rate

1 7200 7200 1800 6.4E-06 37.731 37.731 5.24E-03
2 18000 25200 14835 6.4E-06 37.731 75.462 2.10E-03
3 61200 86400 51231 6:4E-06 37.731 113.193 6.17E-04
4 86400 172800 125894 6.4E-06 37.731 150.924 4.37E-04
5 86400 259200 213818 6.4E-06 37.731 188.656 4.37E-04
6 86400 345600 300849 7.6E-06 45.254 233.909 5.24E-04
7 86400 432000 387596 6.4E-06 37.731 271.640 4.37E-04
8 1209600 1641600 939462 3.4E-05 201.391 473.031 1.66E-04
9 2419200 4060800 2716550 1.3E-05 75.225 548.256 3.11E-05
10 3715200 7776000 5768861 1.3E-05 75.225 623.481 2.02E-05

Characteristicand General Functions:
Leach

Duration
Effective
Diffusivi

Log (6/D) eachability
Index

7200 4.213E-06 5.4 5.4
18000 5.556E-06 5.3 5.3
61200 1.660E-06 5.8 5.5
86400 .046E-06 5.7 5.5
86400 3.476E-06 5.5 5.5
86400 .035E-06' 5.2 5.5
86400 .300E-06 5.2 5.4

1209600 .220E-06 5.7 5.4
2419200 .239E-07 6.6 5.6
3715200 2.016E-07 6.7 5.7
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Table 24. TOC Leach Index.

December 14, 1993 Sample #[- B102^

Process Chemistry Laboratory

Measurementof the Leachabilityof SolidifiedLow-Level Radioactive Wastes by

a Short- term Test Procedure (ANSI/ANS-16. 1-1986)

This spreadsheet is used to perform the Leachability Index for a system of ten samples of

leachate according to the ANS method above.

Svstem Parameters:

Anal yte Concentration 3280 /ml Specimen Surface Area (cm2) 49 . 65 2 87

Volume Solution Used 75 ml Specimen Volume (cm3) 26.42079

Densi of Solution 1.2001 g/mI Leachant Volume (ml) 496.5287

Mass of Dry Blend 75.5 Total Amount Analyte in Specimen 6.186 E+04

Anal yte Co nc. in Grout 1486.337 pg/g Analyte [Species] TOC

Mass of Specimen 41.65 g 8(dimensional constant) 1

-Specimen Diameter 2.9 cm

Soecimen Heiaht 4 cm

I.. n*nIFiinrtinnc'

Leachate Time seconds Analytical Percent Leached Leaching

Sample Duration. Elapsed Mean Result I ncremental Cumulative
^

Rate

1 7200 7200 1800 7.70E+00 6.180 6.180 8.58E-04

2 18000 25200 14835 7.70E+00 6.180 12.361 3.43E--04

3 61200 86400 51231 5.50E+00 4.415 16.775 7.21E-05

4 86400 172800 125894 5:50E+00 4.415 21.190 5.11 E-05

5 86400 259200 213818 5.50E+00 4.415 25.604 5.11 E-05

6 86400 345600 300849 5.50E+00 4.415 30.019 5.11 E-05

7 86400 432000 387596 5.50E+00 4.415 34.434 5.11E-05

8 1209600 1641600 939462 7:10E+00 5.699 40.132 4.71 E-06

9 2419200 4060800 2716550 5.50E+00 4.415 44.547 1.82E-06

10 3715200 7776000 5768861 5.50E+00 4.415 48.961 1. 19E- 06

Characteristicand General Functions:

Leach
Duration

Effective
Diffusivi

Log (8/D) eachability
Index

7200 1.180E-07 6.9 6.9

18000 1.556E-07 6.8 6.9

61200 .371 E-08 7.6 7.1

86400 2.924E-08 7.5 7.2

86400 4.965E-08 7.3 7.2

86400 6.986E-0d 7.2 7.2

86400 9.001E-08 7.0 7.2
1209600 1.855E - 09 8.7 7.4
2419200 . 046 E-10 9.1 7.6
3715200 .245E-10 9.1 7.7
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W1-1C-SD-VJNI-D^-04 REV O
Table 25. TOC Leach Index.

December 14, 1993
Process Chemistry Laboratory

Sample# - C102 -_^

Measurement of the Leachabilityof Solidified Low-Level Radioactive Wastes by
a Short- term Test Procedure (ANSt/ANS- 16. 1-1986)

This spreadsheet is used to perform the Leachability Index for a system of ten samples of
leachate according to the ANS method above.

System Parameters:
Anal yte Concentration 3280 /ml Specimen Surface Area (cm2) 40.54225
Volume Solution Used 75 ml Specimen Volume (cm3) 19.8156
Densi ty of Solution 1.2001 /ml Leachant Volume (ml) 405.4225
Mass of Dry Blend 75.5 Total Amount Analyte in Specimer 6 .186E+04
Anne Conc. i n Grout 1486.337 p / Analyte [Species] TOC
Mass of Specimen 31.83 g 8(dimension al co n stant) I
Specimen Diameter 2.9 cm
Sp ecimen Hei g ht 3 cm

Incremental Functions:
Leachate Time seconds Analytical Percent Leached Leaching
Sample Duration Elapsed Mean Result Incremental CumulativE . Rate

1 7200 7200 1800 5.5E+00 3.605 3.605 5.01 E-04
2 18000 25200 14835 5.5E+00 3.605 7.209 .2.00E-04
3 61200 86400 51231 5.5E+00 3.605 10.814 5.89E-05
4 86400 172800 125894 5.5E+00 3.605 14.418 4.17E-05
5 86400 259200 213818 1.6E+01 10.486 24.904 1.21 E-04
6 86400 345600 300849 8.2E+00 5.374 30.278 6.22E-05
7 86400 432000 387596 5.5E+00 3.605 33.883 4.17E-05
8 1209600 1641600 939462 9.3E+00 6.095 39.978 5.04E-06
9 2419200 4060800 2716550 7.7E+00 5.046 45.024 2.09E-06
10 3715200 7776000 5768861 7.2E+00 4.686 49.710 1 .26E -06

Characteristicand General Functions:
Leach

Duration
Effective
Diffusivi ty

Log (8/D) eachability
Index

7200 3.386E-08 7.5 7.5
18000 .465E-08 7.4 7.4
61200 1.334E-08 7.9 7.6
86400 1.644E-08 7.8 7.6
86400 2.364E-07 6.6 7.4
86400 .735E-08' 7.1 7.4
86400 .063E-08 7.3 7.4

1209600 1.790E-09 8.7 7.5
2419200 8.871 E-10 9.1 7.7
3715200 6.888E-10 9.2 7.8
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Table 26. TOC Leach Index.

December 14, 1993 ^^'^ ^S^'t+^^^:-` ^? c•^^^:) p;-_V)°'p Sample #_ D1027

Process Chemistry Laboratory

Measurement of the Leachabilityof Solidified Low-Level Radioactive Wastes by

a Short-term Test Procedure (ANSI/ANS-16. 1- 1986)

This spreadsheet is used to perform the Leachability Index for a system of ten samples of

leachate according to the ANS method above.

Cvctam Paramatars•

Anal e Concentration 3280 149 1mi Specimen Surface Area (cm2) 46.91969

Volume Solution Used 75 ml Specimen Volume (cm3) 24.43923

Density of Solution 1.2001 /ml Leachant Volume (ml) 469:1969

Mass of Dry Blend 75. 5 Total Amount Analyte in Specimen 6.186E+04

Anal^te Conc. in Gr out 1486.337 ^g/^ Analyte (Species] ^TOC _

M ass of Sp ecimen 39.58 _ g 8(dimension al constant)

Specimen Diameter 2.9 cm

Specimen Heic,ht 3.7 cm

i.....o..,or,r^ i G, ,,,,-Hnn^-

Leachate Time seconds Analytical Percent Leached Leaching

Sample Duration Elapsed Mean Result Incremental Cumuiadve Rate

1 7200 7200 1800 9.40E+00 7.130 7.130 9.90E-04

2 18000 25200 14835 S.50E+00 4.172 11.301 2.32E-04

3 61200 86400 51231 5.50E+00 4.172 15.47:3 6.82E-05

4 86400 172800 125894 50E+00 4.172 19.644 4.83E-05

5 86400 259200 213818 5:50E+00 4.172 23.816 4.83E-05

6 86400 345600 300849 5.50E+00 4.172 27.987 4.83E-05

7 86400 432000 387596 5.50E+00 4.172 32.159 4.83E-05

8 1209600 1641600 939462 1.50E+01 11.377 43.536 9.41 E-06

9 2419200 4060800 2716550 1.10E+01 8.343 51.879 3.45E-06

10 3715200 7776000 5768861 8.80E+00 6.674 58.554 1.80E-06

Charanteristicand General Functions:

Leach
Duration

Effective
Diffusivi

Log (8/D) eachability
Index

7200 1.504E-07 6.8 6.8

18000 .791E-08 7.2 7.0

61200 2.029E-08 7.7 7.2

86400 2 .501 E-08 7.6 7.3

86400 4.248E-08 7.4 7.3

86400 .978E-08' 7.2 7.3

86400 .701 E-08 7.1 7.3

1209600 7.084E-09 8.1 7.4

2419200 .754E-09 8.6 7.5

3715200 1.587E-09 8.8 7.7
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Viscosity and Critical FIoW Rate Calculations
For Freshly Prepared Grout Mixes WHGSD-Wvt-DP-054 REV 0

Sample #: 100 cps oil Sample Point: 4 points
VISCOMETER: Bohlin

Date: 6-16-93 Analyst: APH
FORMULATION # Regression Output:

Dry Solids Wt % Constant

Cement 0.00 Std Err of Y Est

Fly Ash 0.00 R Squared

Attapulgite Clay 0.00 No. of Observations

Indian Red Clay 0.00 Degrees of Freedom

Calcium Carbonate 0.00

Blast Furnace Slag 0.00 X Coefficient(s) 0.99

WASTE SOLUTION I.D.:
Mix Ratio

Sp Hz

42.00 11.07

33.00 5.65

27.00 3.61

18.00 1.84

INPUT VALUES:

_K

n' _

Shear Rate =

Density =

10 Min Gel Strength

ANSWERS:

Viscosity =

Velocity =

Velocity =

Pressure Drop

10 Min Gel Strength

Std Err of Coef. 0.01
Brookfield 100 cps oil

0.00 lbs/gal

N (RPM) Sr (Sec-1) Log Ss(pa) Ss(Ib/ft2

664 592.80 2.773 60.450 1.185

339 301.10 2.479 31.430 0616

217 190. 60 2280 19970 039191

111 93.04 1.969 9.668 0.189

0.002147 L = - 100.00

0.990 Fanning = 0.01

511.00

0.00 #/Gal

= 0.00

96.634 cps

ERR ft/sec

ERR gal/min

= ERR psi

= 0.00 Ib/100 sq ft

-2.67

0.00

1 00

4.00

2.00

Log

0.07

-0.21

-041

-0.72

100 cps oil

0.00

oi

6 _-.. ........ _... ...f

on

az

oa

oa

Os

-06

o7

o.e
19 2 21 22 23 24 25 2.6 2] 2

Log $r
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Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes

WHGSD-WM-DP-054 REV 0
Sample #. 100cps1 Sample Point: 4 points

VISCOMETER: Bohlin

Date: 6-16-93 Analyst: APH

FORMULATION # Regression Output:

Dry Solids Wt % Constant -2.66 000
Cement 0.00 Std Err of Y Est 0.00
Fly Ash 0.00 F Squared 1.00

Attapulgite Clay 0.00 No. of Observations 4.00

Indian Red Clay 0.00 Degrees of Freedom 2.00
Calcium Carbonate 0.00

Blast Furnace Slag 0.00 X Coefficient(s) 0.99

Std Err of Coef. 0.01

WASTE SOLUTION I.D.: Brookfield

Mix Ratio 0.00 lbs/gal

Sp Hz N(RPM) Sr (Sec-1) Log Ss(pa) Ss(Ib/ft2) Log

42.00 11.07 664 690.00 2.839 70.630 1.384 0.14

33.00 5.65 339 300.40 2.478 31.440 0.616 -0.21

27.00 3.61 217 190.20 2.279 19.980 0.392 -0.41

18.00 1.84 111 92.78 1.967 9.695 0.190 -072

INPUT VALUES

K' = 0.002163 L = 100.00

n' = 0.989 Fanning = 0.01

Shear Rate = 511.00

Density = 0.00 #/Gal

10 Min Gel Strength = 0.00

ANSWERS:

Viscosity = 96.977 cps

Velocity = ERR ft/sec

Velocity = ERR gal/min

Pressure Drop = ERR psi

10 Min Gel Strength = 0.00 1b1100 sq ft

I flrl..r.^.1

Log Sr
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f/g Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes

WHGS,D-WM-pP--054 REVO
Sample #: Wtgrl Sample Point: 4 points

VISCOMETER: Bohlin

Date: 6-16-93 Analyst,. APH

FORMULATION # Regression Output:

Dry Solids Wt % Constant -2.56 0.00
Cement 21.00 Std Err of Y Est 0 00
Fly Ash 68.00 R Squared 1.00

Attapulgite Clay 11.00 No, of Observations 4.00

Indian Red Clay 0.00 Degrees of Freedom 2.00

Calcium Carbonate 0.00

Blast Furnace Slag 0.00 X Coefficient(s) 0.57

Total 100.00 Std Err of Coef. 0.00

WASTE SOLUTION I.D.: Water

Mix Ratio 8.40 lbs/gal

Sp Hz N(RPM) Sr (Sec-1) Log Ss(pa) Ss(Ib/ft2) Log

42.00 11.07 664 597.60 2.776 5.384 0.106 -0.98

33.00 5.65 339 304.60 2.484 3.664 0.072 -1.14

27.00 3.61 217 192.70 2.285 2.844 0.056 -1.25

18.00 1.84 111 - 93.76 1.972 1.870 0.037 -1.44

INPUT VALUES:

K' = 0.002763 L = 100.00

n' = 0.570 Fanning = 0.01

Shear Rate = 511.00

Density = 11.09 #/Gal

10 Min Gel Strength 12.45 0.00

ANSWERS:

Viscosity = 9.053 cps

Velocity = 1.951 ft/sec

Velocity = 17.957 gal/min

Pressure Drop = 0.679 psi

10 Min Gel Strength = 0.00 Ib/100 sq ft

Wtgrl

Log Sr
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Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes

VdHGSD-tiV;vi-DP-il REV 0
Sample #. Wtgrt2

Date: 6-16-93

FORMULATION #

Dry Solids Wt %

Cement 21.00

Fly Ash 68.00

Attapulgite Clay 11.00

Indian Red Clay 0.00

Calcium Carbonate 0.00

Blast Furnace Slag 0.00

Total 100.00

WASTE SOLUTION I.D.: Water

Mix Ratio 8.40

Sp Hz N (RPM) Sr (Seo-1)

42.00 11.07 664 597.60

33.00 5.65 339 304.50

27.00 3.61 217 19270

18.00 1.84 111 93.87

Sample Point: 4 points

VISCOMETER: Bohlin

Analyst: APH

Regression Output:

Constant -2.31 0.00

Std Err of Y Est 0.00

R Squared 1.00

No. of Observations 4.00

Degrees of Freedom 2.00

X Coefficient(s) 0.50

Std Err of Coef. 0.01

lbs/gal

Log Ss(pa) Ss(Ib/ft2) Log

2,776 6.203 0.122 -0.92

2.484 4.455 0087 -1.06

2.285 3.548 0.070 -1.16

1.973 2.439 0.048 -1.32

INPUT VALUES

K' = 0.004871 L = 100.00

n' = 0.504 Fanning = 0.01

Shear Rate = 511.00

Density = 11.59 #/Gal

10 Min Gel Strength 12.70 J

ANSWERS:

Viscosity = 10.581 cps

Velocity = 2.262 ft/sec

Velocity = 20.825 gal/min

Pressure Drop = 0.955 psi

10 Min Gel Strength = 13.53 lb/100 sq ft

Wtgrt2

Log Sr
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Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes WHGSD-WPvj-Dp-054

REV 0
Sample #: 102ap1 . Sample Point: 4 points

VISCOMETER: Bohlin
Date: 6-16-93 Analyst: APH

FORMULATION # Regression Output.

Dry Solids Wt % Constant -234 0-00
Cement 21.00 Std Err of Y Est 0.00
Fly Ash 68.00 R Squared 1.00

Attapulgite Clay 11.00 No of Observations 4.00

Indian Red Clay 0.00 Degrees of Freedom 2.00
Calcium Carbonate 0.00
Blast Furnace Slag 0.00 X Coefficient(s) 0.65

Total 100.00 Std Err of Coef. 0.00
WASTE SOLUTION I.D.: Actual 102 ap Solution
Mix Ratio 8.40 lbs/gal

Sp Hz N (RPM) Sr (Sec-1) Log Ss(pa) Ss(Ib/ft2) Log

42.00 11.07 664 597.50 2.776 14.910 0.292 -0.53

33.00 5.65 339 304.70 2.484 9.626 0.189 -0.72

27.00 3.61 217 192.90 2.285 7.096 0.139 -086

18.00 1.84 111 94.01 1.973 4.495 0.088 -1.06

INPUT VALUES:

K' = 0.004593 L = 100.00

n' = 0.649 Fanning = 0.01

Shear Rate = 511.00

Density = 13.03 #/Gal

10 Min Gel Strength 12.54

ANSWERS:

g = 24.696 cps

Velocity = 3.300 /t/sec

Velocity = 30.378 gal/min

Pressure Drop = 2.284 psi

10 Min Gel Strength = 13.36 Ib1100 sq ft

102ap1

19

Log Sr

41



Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes

WHGSD-WM-DQ_054 REV 0
Sample #: ap1022 Sample Point: 4 points

VISCOMETER: Bohlin
Date: 6-16-93 Analyst. APH

FORMULATION # Regression OutpuY.

Dry Solids Wt % Constant -2.32 0.00
Cement 21.00 Std Err of Y Est 001
Fly Ash 68.00 R Squared 1.00

Attapulgite Clay 11,00 No. of Observations 4.00

Indian Red Clay 0.00 Degrees of Freedom 2.00
Calcium Carbonate 0.00

Blast Furnace Slag 0.00 X Coefficient(s) 0.68
Total 100.00 Std Err of Coef. 0.01

WASTE SOLUTION I.D.: Actual 102 ap Solution
Mix Ratio 8.40 Ibs/gal

Sp Hz

42.00

33.00

27.00

18.00

N (RPM) Sr (Sec-1) Log Ss(pa) Ss(Ib/ft2) Log

11.07 664 597,60 2.776 18.370 0.360 -0.44

5.65 339 304.70 2.484 11.530 0.226 -0.65

3.61 217 192.90 2.285 8.355 0.164 -0.79

1.84 111 93.95 1.973 5.276 0.103 -0.99

ap1022
INPUT VALUES

K' = 0.004749 L = 100.00

n' = 0.676 Fanning = 0.01

Shear Rate = 511.00

Density = 13.14 #/Gal

10 MIn Gel Strength 12.61

ANSWERS:

Viscosity = 30.112 cps

Velocity = 3.723 /t/sec

Velocity = 34.272 gal/min

Pressure Drop = 2.931 psi

10 Min Gel Strength = 13.43 lb/100 sq ft

05

06

08

Log Sr
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Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes

VJHC-SD-NJM-DP-O;q REvSample #: AP1023 Sample Point: 4 points ^

VISCOMETER: Bohlin
Date: 6-16-93 Analyst: APH

FORMULATION # Regression Output:
Dry Solids Wt % Constant -244 0.00
Cement 21.00 Std Err of Y Est 0.03
Fly Ash 68.00 R Squared 0,99

Attapulgite Clay 11.00 No, of Observations 4.00
Indian Red Clay 0.00 Degrees of Freedom 2.00
Calcium Carbonate 0.00

Blast Furnace Slag 0.00 X Coefficient(s) 0.73
Total 100.00 Std Err of Coef. 0.05

WASTE SOLUTION I.D.: Actual 102 ap Solution

Mix Ratio 8.40 Ibs/gal

Sp Hz N (RPM) Sr (Sec-1) Log Ss(pa) Ss(Ib/ft2) Log

42.00 11.07 664 597.60 2.776 20.730 0.406 -0.39
33.00 5.65 339 303.60 2.482 11.430 0.224 -0.65
27.00 3.61 217 191.90 2.283 8.340 0.163 -0.79
18.00 1.84 111 93.37 1.970 5.304 0.104 -0.98

INPUT VALUES

K' = 0.003632 . L = 100.00

n' = 0.731 Fanning = 0.01
Shear Rate = 511.00

Density = 13.28 #/Gal
10 Min Gel Strength 12.17

ANSWERS:

Viscosity = 32.395 cps
Velocity = 3.743 /t/sec

Velocity = 34.453 gal/min

Pressure Drop = 2.994 psi
10 Min Gel Strength = 12.96 lb/100 sq ft

AP1023
o]

os

0 7

oe
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9 2 21 22 23 20 25 2.6 2] .
Log Sr
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Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes

WHGSD-NJtvf-DP-054 REV 0
Sample #: ap1024 Sample Point: 4 points

VISCOMETER. Bohlin

Date: 6-16-93 Analyst.. APH

FORMULATION # Regression Output.

Dry Solids Wt % Constant

Cement 21.00 Std Err of Y Est

Fly Ash 68.00 R Squared

Attapulgite Clay 11.00 No. of Observations

Indian Red Clay 0.00 Degrees of Freedom

Calcium Carbonate 0.00

. Blast Furnace Slag 0.00 X Coefficient(s) 0.70

Total 100.00 Std Err of Coef. 0.04

WASTE SOLUTION I.D.: Actual 102 ap Solution

Mix Ratio 8.40 lbs/gal

Sp Hz N (RPM) Sr (Sec-1) Log Ss(pa) Ss(Ib/ft2)

42.00 11.07 664 597.60 2.776 22.450 0.440

33.00 5.65 339 303.30 2.482 12.790 0.251

27.00 3.61 217 191.80 2.283 9.422 0.185

18,00 1 . 84 1 1 1 93.18 1.969 6.138 0.120

INPUT VALUES:

K' = 0.004952 L = 100.00

n' = 0.695 Fanning = 0.01

Shear Rate = 511.00

Density = 13.13 #/Gal

10 Min Gel Strength 12.04

ANSWERS:

Viscosity = 35.398 cps

Velocity = 4.154 ft/sec

Velocity = 38.238 gal/min

Pressure Drop = 3.646 psi

10 Min Gel Strength = 12.82 Ib/100 sq ft

-2.31

0.03

0.99

4.00

2.00

Log

-0.36

-0.60

0.73

-0.92

ap1024

0.00

4 ILI
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Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes

REVO
Sample #: ap1025 Sample Point: 4 points

VISCOMETER: Bohlin
Date: 6-16-93 Analyst: APH

FORMULATION # Regression Output.

Dry Solids Wt % Constant -2.04 0_01
Cement 21 .00 Std Err of Y Est 0.02
Fly Ash 68.00 R Squared 0.99

Attapulgite Clay 11.00 No. of Observations 4.00
Indian Red Clay 0.00 Degrees of Freedom 2.00
Calcium Carbonate 0.00

Blast Furnace Slag 0.00 X Coefficient(s) 0.65

Total 100.00 Std Err of Coef. 0.04

WASTE SOLUTION I.D.: Actual 102 ap Solution

Mix Ratio 8.40 lbs/gal

Sp Hz N (RPM) Sr (Sec-1) Log Ss(pa) Ss(Ib/ft2) Log

42.00 11.07 664 597.60 2.776 30.370 0,595 -0.23

33.00 5.65 339 305.40 2.485 18.260 0.358 -045
27.00 3.61 217 193.20 2.286 13.690 0.268 -0.57

18,00 1.84 ill 93.84 1.972 9.120 0.179 -0.75

INPUT VALUES:

K' = 0.009141 L = 100.00

n' = 0.648 Fanning = 0.01

Shear Rate = 511 .00

Density = 13.43 #/Gal

10 Min Gel Strength 12.48

ANSWERS:

Viscosity = 48.622 cps

Velocity = 5.333 /t/sec

Velocity = 49.093 gal/min

Pressure Drop = 6.147 psi

10 Min Gel Strength = 13.29 Ib/100 sq ft

ap1025

J]1

oy s,
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Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes

WHGSD-WM-Dp-054 REV 0
Sample #: mdpt100 Sample Point: 4 points

VISCOMETER: Bohlin
Date: 6-16-93 Analyst: APH

FORMULATION # Regression Output.

Dry Solids Wt % Constant -2.59 000
Cement 0.00 Std Err of Y Est 0.01
Fly Ash 0.00 R Squared 1.00

Attapulgite Clay 0.00 No. of Observations 4.00

Indian Red Clay 0.00 Degrees of Freedom 2.00

Calcium Carbonate 0.00

Blast Furnace Slag 0.00 X Coeff icient(s) 0.94

Total 0.00 Std Err of Coef. 0.02
WASTE SOLUTION I.D.: Brookfield 100 cps oil
Mix Ratio 0.00 lbs/gal

Sp Hz N (RPM) Sr (Sec-1) Log Ss(pa)

42.00 11.07 664 600.20 2.778 54.120

33.00 5.65 339 307.10 2.487 29.720

27.00 3.61 217 194.80 2.290 19.300

18.00 1.84 .111 96.27 1,983 9.644

INPUT VALUES.

K = 0.002584 L = 100.00

n' = 0.943 Fanning = 0.01

Shear Rate = 511.00

Density = 0.00 #/Gal

10 Min Gel Strength 0.00

ANSWERS:

Viscosity = 86.775 cps

Velocity = ERR ft/sec

Velocity = ERR gal/min

Pressure Drop = ERR psi

10 Min Gel Strength = 0.00 Ib/1Q0 sq ft

Ss(Ib/ft2) Log

1.061 0.03

0.583 -0.23

0.378 -0.42

0.189 -0.72

mdpt100

)I{

°

Log Sr
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Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes

WHC-SD-W"rI-DP-054 REVO
Sample #: mdpt1001 Sample Point: 4 points

VISCOMETER: Bohlin
Date: 6-16-93 Analyst: APH

FORMULATION #

Dry Solids

Cement

Fly Ash

Attapulgite Clay

Indian Red Clay

Calcium Carbonate

Blast Furnace Slag

Total

WASTE SOLUTION I.D.:
Mix Ratio

Sp

42.00

33.00

27.00

18.00

Regression Output

Wt % Constant -2.59 0.00

000 Std Err of Y Est 001
000 R Squared 1n0

0.00 No. of Observations 4,00

0.00 Degrees of Freedom 2.00
0.00

0.00 X Coefficient(s) 0,94

0.00 Std Err of Coef. 0.02

Brookfield 100 cps oil

0.00 lbs/gal

Hz N (RPM) Sr (Sec-1) Log Ss(pa) Ss(lb/ft2) Log

11.07 664 600.90 2.779 54.000 1.058 0.02
5.65 339 307.30 2.488 29.610 0580 -0.24
3.61 217 195.00 2.290 19.240 0.377 -0.42

1.84 111 96.51 1.985 9.610 0.188 -0.73

INPUT VALUES

K = 0.002554 L = 100.00

n' = 0.944 Fanning = 0.01

Shear Rate = 511 .00

Density = 0.00 #/Gal
10 Min Gel Strength 0.00

ANSWERS:

Viscosity = 86.476 cps

Velocity = ERR ft/sec

Velocity = ERR gallmin

Pressure Drop = ERR psi

10 Min Gel Strength = 0.00 Ib/100 sq ft

mdpt1001

06 1 z
Log Sr
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Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes WHC,-SD-WM-DP-054 REV 0

Sample #: Ispt100 Sample Point: 4 points

VISCOMETER: Bohlin

Date: 6-17-93 Analyst: APH

FORMULATION # Regression Output:

Dry Solids Wt % Constant -2.71

Cement 0.00 Std Err of Y Est 0.00

Fly Ash 0.00 R Squared 1.00

Attapulgite Clay 0.00 No. of Observations 4.00

Indian Red Clay 0.00 Degrees of Freedom 2.00

Calcium Carbonate 0.00

Blast Furnace Slag 0.00 X Coefficient(s) 0.99
Total 0.00 Std Err of Coef. 0.00

WASTE SOLUTION I.D.: Brookfield 100 cps oil
Mix Ratio 0.00 lbs/gal

Sp Hz N(RPM) Sr (Sec-1) Log Ss(pa) Ss(Ib/ft2) Log

42.00 11.07 664 594.90 2.774 56.800 1.113 0.05

33.00 5.65 339 300.00 2.477 28.740 0.563 -025

27.00 3.61 217 190.00 2.279 18.320 0.359 -0.44

18.00 1.84 111 92.63 1.967 [__ 8.975 0.176 -0.75

Ispt100
INPUT VALUES:

K' = 0.001971 L = 100.00

n' = 0.992 Fanning = 0.01

Shear Rate = 511.00

Density = 0.00 #/Gal

10 Min Gel Strength 0.00

ANSWERS.

Viscosity = 89.657 cps

Velocity = ERR ft/sec

Velocity = ERR gal/min

Pressure Drop = ERR psi

10 Min Gel Strength = 0.00 lb/100 sq ft

000

) i f

Log Sr

Lis



Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes

WHC-SD-1Nkf-DP-054 REV 0
Sample #: spt1001 Sample Point: 4 points

VISCOMETER: Bohlin
Date: 6-17-93 Analyst.. APH

FORMULATION # Regression Output:

Dry Solids Wt % Constant -2.73 000
Cement 0.00 Std Err of Y Est 0.00
Fly Ash 0.00 R Squared 1.00
Attapulgite Clay 0.00 No. of Observations 4.00
Indian Red Clay 0.00 Degrees of Freedom 2.00
Calcium Carbonate 0.00

Blast Furnace Slag 0.00 X Coeff icient(s) 1.00

Total 0.00 Std Err of Coef. 0.00

WASTE SOLUTION I.D,: Brookfield 100 cps oil

Mix Ratio 0.00 lbs/gal

Sp Hz N(RPM) Sr (Sec-1) Log Ss(pa) Ss(Ib/ft2) Log

42.00 11.07 664 594.50 2.774 56.510 1.108 0.04
33.00 5.65 339 301.10 2.479 28.640 0.561 -0.25
27.00 3.61 217 190.20 2.279 18.160 0.356 -0.45

18.00 1.84 111 92.91 1.968 8.786 0.172 -076

Ispt1001
INPUT VALUES:

K' _ 0.001841 L = 100.00

n' = 1.002 Fanning = 0.01

Shear Rate = 511.00

Density = 0.00 #/Gal

10 Min Gel Strength 0.00

ANSWERS:

Viscosity = 89.353 cps

Velocity = ERR /t/sec

Velocity = ERR gal/min

Pressure Drop = ERR psi

10 Min Gel Strength = 0.00 Ib/100 sq ft

I »

Log Sr
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Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes

VJHC-SD-VdM-DP-054 REV 0
Sample #: t00cpsStart Sample Point: 4 points

VISCOMETER: Bohlin
Date: 6-29-93 Analyst: APH

FORMULATION # Regression Output
Dry Solids Wt % Constant -2.65 0.00
Cement 0.00 Std Err of Y Est 000
Fly Ash 0.00 R Squared 1.00
Attapulgite Clay 0.00 No. of Observations 4.00
Indian Red Clay 0.00 Degrees of Freedom 2.00
Calcium Carbonate 0.00

Blast Furnace Slag 0.00 X Coefficient(s) 0.98

Std Err of Coef. 0.00
WASTE SOLUTION I.D.: Brookfield

Mix Ratio 0.00 lbs/gal

Sp Hz N(RPM) Sr (Sec-1) Log Ss(pa) Ss(Ib/ft2) Log

42.00 11.07 664 597.50 2.776 61.260 1.201 0.08
33.00 5.65 339 300.50 2.478 31.200 0.612 -0.21
27.00 3.61 217 190.90 2.281 19.980 0.392 -0.41

H 18.00 1.84 111 93.34 1.970 9.869 0.193 -0.71

INPUT VALUES

K' = 0,002236 L = 100.00

n' = 0.983 Fanning = 0.01

Shear Rate = 511.00

Density = 0.00 #/Gal
10 Min Gel Strength = 0.00

ANSWERS:

Viscosity = 96.532 cps
Velocity = ERR /t/sec
Velocity = ERR gal/min
Pressure Drop = ERR psi

10 Min Gel Strength = 0.00 lb1100 sq ft

10ocpsStart

o .._. ,...- .__^.

oi

oz

oa

04

0 5
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Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes

VJHC-SD-MDr-054 REV 0
Sample #: 100cpsStart #2

Date: 6-29-93

FORMULATION #

Dry Solids

Cement

Fly Ash

Attapulgite Clay

Indian Red Clay

Calcium Carbonate

Blast Furnace Slag

WASTE SOLUTION I.D.: Brookfield
Mix Ratio 0.00

Sample Point: 4 points
VISCOMETER: Bohlin

AnalVst: APH

Regression OutpuY.
Wt % Constant -2.64 0.00
0.00 Std Err of Y Est 0.00
0.00 R Squared 1.00
0.00 No, of Observations 4.00
0.00 Degrees of Freedom 2.00
0.00

0.00 X Coefficient(s) 0.98
Std Err of Coef. 0.00

Sp Hz N (RPM) Sr (Sec-1)

42.00 11.07 664 597.90

33.00 5.65 339 300.60

27.00 3.61 217 190.90

18.00 1.84 111 93.22

lbs/gal

Log Ss(pa) Ss(Ib/ft2) Log

2.777 61 .280 1 .201 0.08

2.478 31.090 0.609 -0.22

2.281 20.000 0.392 -0.41

1.970 9.899 0.194 -0.71

INPUT VALUES:

K' = 0.002274 L = 100.00

n' = 0.980 Fanning = 0,01

Shear Rate = 511.00
Density = 0.00 #/Gal
10 Min Gel Strength = 0.00

ANSWERS:

Viscosity = 96.339 cps

Velocity = ERR tt/sec
Velocity = ERR gal/min
Pressure Drop = ERR psi
10 Min Gel Strength = 0.00 lb/100 sq ft

100cpsStart #2

o ._.... _._
..._/
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Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes

`/'uHGJD-WM-DP-0„Ar H[v o
Sample #: 102AP Gas Sample Point: 4 points

Analysis #1 VISCOMETER: Bohlin
Date: 6-29-93 Analyst: APH

FORMULATION # Regression Output:
Dry Solids Wt % Constant -2.61 0.00
Cement 21 .00 Std Err of Y Est 0.02
Fly Ash 68.00 R Squared 1.00

Attapulgite Clay 11.00 No. of Observations 4.00
Indian Red Clay 0.00 Degrees of Freedom 2.00
Calcium Carbonate 0.00
Blast Furnace Slag 0.00 X Coefficient(s) 0.74

Std Err of Coef. 0.03
WASTE SOLUTION I.D.: Brookfield
Mix Ratio 8.40 lbs/gal

Sp Hz N (RPM) Sr (Sec-1) Log Ss(pa) Ss(Ib/ft2) Log

42.00 11.07 664 597,50 2.776 14.930 0.293 -0.53

33.00 5.65 339 304.40 2.483 8.525 0.167 -0.78

27,00 3.61 217 192.70 2.285 6.156 0.121 -092
18.00 1.84 111 93.88 1.973 3.751 0.074 -1.13

102AP Gas
INPUT VALUES:

K' = 0.002452 L = 100.00

n' = 0.744 Fanning = 0.01
Shear Rate = 511.00

Density = 13.25 #/Gal

10 Min Gel Strength 12.53 0.00

ANSWERS:

Viscosity = 23.759 cps
Velocity = 2.898 ft/sec
Velocity = 26.679 gal/min

Pressure Drop = 1.791 psi

10 Min Gel Strength = 13.34 Ib/100 sq it

66
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Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes

VJHGSD-VdM-DP-054 REV 0Sample #: 102AP Gas Sample Point: 4 points
Analysis #2 VISCOMETER: Bohlin

Date: 6-29-93 Analyst: APH
FORMULATION # Regression Output:

Dry Solids Wt % Constant -2.67 0,00
Cement 21.00 Std Err of Y Est 0_01
Fly Ash 68.00 R Squared 1.00
Attapulgite Clay 11.00 No. of Observations 4.00
Indian Red Clay 0.00 Degrees of Freedom 2.00
Calcium Carbonate 0.00

Blast Furnace Slag 0.00 X Coefficient(s) 0.76
Std Err of Coef. 0.03

WASTE SOLUTION I.D.: Brookfield
Mix Ratio 8.40 lbs/gal

Sp Hz N(RPM) Sr (Sec-1) Log Ss(pa) Ss(Ib/ft2) Log

42.00 11.07 664 595.90 2.775 14.320 0.281 -0.55
33.00 5.65 339 304.50 2.484 8.206 0.161 -0.79
27.00 3.61 217 19280 2.285 5764 0.113 -0.95
18.00 1,84 111 94.05 1.973 3.514 0.069 -1.16

INPUT VALUES'.

K' = 0.002117 L = 100.00

n' = 0.761 Fanning = 0.01

Shear Rate = 511.00

Density = 13.11 #/Gal

10 Min Gel Strength 0.00 0.00

ANSWERS:

Viscosity = 22.835 cps
Velocity = 2.782 ft/sec

Velocity = 25.605 gal/min

Pressure Drop = 1.632 psi

10 Min Gel Strength = 0.00 lb/100 sq ft

102AP Gas

in

Log 5r
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Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes

Sample #: 102AP Gas

Analysis #3

Date: 6-29-93

FORMULATION #

Dry Solids

Cement

Fly Ash

Attapulgite Clay

Indian Red Clay

Calcium Carbonate

Blast Furnace Slag

WASTE SOLUTION I.D.: Brookfield

Mix Ratio 8.40

WHC-SD-V(1^vi-DP-05z4 REV 0Sample Point: 4 points
VISCOMETER: Bohlin
Analyst: APH -

Regression Output:

Wt % Constant

21 .00 Std Err of Y Est

68.00 R Squared

11.00 No. of Observations

0.00 Degrees of Freedom

0.00

0.00 X Coefficient(s) 0,77

Std Err of Coef. 0.03

lbs/gal

Sp Hz N (RPM) Sr (Sec-1)

42.00 11.07 664 597.50

33.00 5.65 339 304.60

27.00 3.61 217 192.70

18.00 1.84 111 93.82

Log Ss(pa) Ss(Ib/ft2)

2.776 17.530 0.344

2.484 9.761 0.191

2.285 6.943 0.136

1.972 4.215 0.083

-2.61

0.02

1 .00

4.00

2.00

Log

-046

-0.72

-0.87

-1 .08

102AP Ga_=;
INPUT VALUES

K' = 0.002459 L = 100.00

n' = 0.768 Fanning = 0.01

Shear Rate = 511 .00

Density = 13,50 #/Gal

10 Min Gel Strength 12.48 0,00

ANSWERS:

Viscosity = 27.638 cps

Velocity = 3.149 R/sec

Velocity = 28.989 gal/min

Pressure Drop = 2.155 psi

10 Min Gel Strength = 13.29 lb/100 sq ft

0.00

Log Sr
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Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes

Sample #: 100cpsl

After Analysis

Date. 6-29-93

FORMULATION #

Dry Solids Wt %

Cement 0.00

Fly Ash 0.00

Attapulgite Clay 0,00

Indian Red Clay 0.00

Calcium Carbonate 0.00

Blast Furnace Slag 0.00

WASTE SOLUTION I.D.: Brookfield

Mix Ratio 0.00

Sp Hz N (RPM) Sr (Sec-1)

42.00 11.07 664 597.10

33.00 5.65 339 300.30

27.00 3.61 217 190.30

18.00 1.84 111 93.06

INPUT VALUES:

K' = 0.002095 L = 100.00

n' = 0.993 Fanning = 0.01
Shear Rate = 511.00

Density = 0.00 #/Gal
10 Min Gel Strength = 0.00

ANSWERS:

Viscosity = 96.000 cps
Velocity = ERR ft/sec

Velocity = ERR gal/min
Pressure Drop = ERR psi
10 Min Gel Strength = 0.00 Ib/100 sq ft

VdFiC-SD-11.V,vl-Dp-054 REV 0
Sample Point: 4 points

VISCOMETER: Bohlin

Analyst: APH

Regression Output:

Constant -2.68 0.00
Std Err of Y Est 0.00

R Squared 1.00

No, of Observations 4.00

Degrees of Freedom 2.00

X Coefficient(s) 0.99

Std Err of Coef. 0.00

lbs/gal

Log Ss(pa) Ss(Ib/ft2) Log

2.776 60.940 1.194 0.08

2.478 30.840 0.604 -0.22

2.279 19.660 0385 -0.41

1.969 9.617 0.188 -072

100cps1

on{

051

Log Sr
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Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes

WHC-SD-u/-k1-DF-054 REV 0
Sample #: 100cps1 Sample Point: 4 points

After Analysis VISCOMETER: Bohlin

Date: 6-29-93 Analyst: APH

FORMULATION # Regression Output

Dry Solids Wt % Constant -266 0.00

Cement 0.00 Std Err of Y Est 000

Fly Ash 0.00 R Squared 1.00

Attapulgite Clay 0.00 No. of Observations 4.00

Indian Red Clay 0.00 Degrees of Freedom 2.00

Calcium Carbonate 0.00

Blast Furnace Slag 0.00 X Coefficient(s) 0.99

Std Err of Coef. 0.00

WASTE SOLUTION I.D.: Brookfield

Mix Ratio 0.00 lbs/gal

Sp Hz N (RPM) Sr (Sec-1) Log Ss(pa) Ss(Ib/ft2) Log

42.00 11.07 664 596.90 2.776 61.360 1.203 0.08

33.00 5.65 339 300.30 2.478 31.070 0.609 -0.22

27.00 3.61 217 190.30 2.279 19.780 0.388 -0.41

18.00 1,84 111 93.07 1.969 9.785 0.192 -0.72

100cps1
INPUT VALUES:

K' = 0.002173 L = 100.00

n' = 0.988 Fanning = 0.01

Shear Rate = 511.00

Density = 0.00 #/Gal

10 Min Gel Strength = 0.00

ANSWERS.

Viscosity = 96.547 cps

Velocity = ERR ft/sec

Velocity = ERR gallmin

Pressure Drop = ERR psi

10 Min Get Strength = 0.00 Ib1100 sq ft
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C/)
ri

^

RESULTS QC RESU LT QC ID INFO.
^ID. SAMPLE -TC BLANKtBEGIN S BEGIN STC BLA^

^
/o REC

i
ID: I.D.

G698 9.37 100.20 NA G696 ^ NA
G699 9.91 100.20 j -NA ' G696 NA
G70EL_ 10.92 100.20 E::: NA!G696 NA

G721
G722 1 1 .05

10 1.00' N-A--F--
101 .00 ' NA

G718 '
0718 --

G723^
-

11.14 10 1.00
- -

NA
--

___ 0718
0747 11.44 100.10 5.50 G745__
G748 1112^

- --100.10 5.50 G745-

G749- 11 . 11 100.10 5.50 ^ G745
G750 1111 100.10 - 5.50 G745

c^
v^
°

^

0̂^

m
0



ION CHROMATOGRAPHY

RESULTS
ID _ ANALYTE

G698 NO2
G699 N02
G700 N02
G701

_
NO2

I G720 N02
G721 N02
G722 N02
G723 N02
G747
G - -

N02
N02748

G749 NO2
G750 , N02

QC RESULTS --TQC ID INFO.
SAMPLE BEG STD BLAN K I BEG STD' E

^ ug/ml ' % REC ug7ml ID: T
<1.0E+001 95.861 <1.0E +00 I G696
1.99E+02T 95.86:<1.0E +00 - j--G696
2.00E+02 ^ 95.86 I <1.0E+00 G696
2.45E+02^ 95.86 <1.0E+00

_ _
G696

I <1.0E+00' 95.86 <1.0E+00 I G718
? _1.56E+02'

-- _- - -. -

95.86 <1.0E+00
.`

^ G718-
1.41 E + 02'_ . <1

-. 0E + 0095.86 ^_G718

^ 1.50E+02'
_

95.86 <1.0E+00
_

I G718 T
1 <1 AE+00 98.66 <1.0E+00

_
G745

i 2.03E+02 98.66 <1.0E+00^ G745
1 2.43E+02 98.66 <i.0E+00 G745
I 3.35E+02 98,66 <1.0E+00 G745

0701 N03^ 3.43E+02 98.27 <1.0

0747 - N03 <1.0E+00 98.96 - <1.0 G745

G698 N03 I, <1.0E+00 98.27 <1.0 - G696
G699 I N03 ^ 2.63E+02 98.27' <1.0- G696 ^
G700 ^ N03 2.69E+02 9827 <1.0-^_ 0696

G696
G720 { N03 <1.0E+00 97.93 <1A G718
G721 ---"----NO3- ' 2.13E+02 97.93 <1.0 _ G718
G722 N03 ^^^ ,1_°`'^^02 97.93 <1.0 G718
G723 N03 2.15E+02 97.93 <1.0 T G718

G748 N03 2.66E+02 98.96 <1.0 G745
G749 N03 3.17E+02 98.96 <1.0 G745
G750 N03 4.54E+02 98.96 <1.0 G745

G697

^
T

h
^
^
^,.

U
c^

_^
`rn
^
c3



(n
04^-

RESULTS

<

G748

Am-241

QC RESULTSQC ID INFO

I
% REC

5 100.00 <1.
5 100 .00 <1.
5 100.00 <1.
5 { 100 .00 < 1.
5 108.20 <1.
5 108.20 <1.
5' 108.20, <1.
5' ' 108.20 <1.

122.801i<3.4

-uo yi.4u <3.
05 ' 122.80 11 <3.

^I ID: I.D.
05 G696 G69
05 , G696 G69
05 G696 _ G69_
05 G696 G69

-05 '', G178 G71'0
- T

^
G178 G71'

-05j G178 G71 .
-05 G178 --G71'

^

c^
v^

0
cn

-0
n
C

O



Tc-99

In
rq

RESULTS QC RESULTSTQC1D INFQ.
ID: SAMPLE BEGIN STE B LANK BEG STD BLANK

_%IREC ID: fT^
uCi/ml uCi/ml

G698 <8.14E-06i 95.90 ; <8.38E- 06- G696 G697
G699 .94E 04,3

^
95.90 <8 38E 06 G696 'G697

G700 ^;.79E-043 95.90 <8. 38E-06'j G696 ^-G697
G701 4.64E 04 95.90 <8 38E -0 0696 G697
0720 <7.07E 06T 1 89.60 1.47E-05

^
G718 G719

G721 ^3.16E 04 89. 60 1,47E-05 ^0718 G719
0722 2.84E 04 89.60 1.47E

-
05 G718 ^ G719

G723 3.11 E-04 89.60 1.47E 05 G718 G7 19
G747 <1.06E- 05 ^ 103.10 i

_
8 . 78 E_06 ^,^ G745 T G746

G748 F 3.73E04 j
_

103.10 8.78E-06 G745- G746
G749 4.12E 041 103.10' 8.78E-06' G745 0746
G750

_
6.08E-04 103.10 8.78E-06; 0745 ,

_
G746

v̂i
°
^

c^
v
0
4("I.

Di
n
<
O



6)

TOC

I RESULTS QC RESULTS QC ID INFO
ID: ^ SAMPLE I BEGIN STC BLANK I BEGIN STC

ugC/mL %REC ugC/mL ID:
G698 <5.50E+00 - - 95.00 <5.50E + 00 G696
G699 ^<5S E+00 95.00 <5. 50 E+00 G696
3700 7 70E+00 ,

_
95.00 I <5. 50E+ 00 G696

G701-T 1 10E + 01 1 95.00 < 5 .50 E + 00 G696
3720 < 5.50E+00 ! 96.00 < 5.50E+00' G718
G721 <5 50E+00 96.00 <5.50E+00 I G718
G722 7 15E+00 96.00 < 5. 50 E+00 G718
G723 7 8.80E+00 96.00 ^ <5.50E+00 '" G718

^G747 <5 50E00
-94.60 <5.50E+00 G745

G748 7.10E+00T 94.60 <5.50 E+00 F G745
G749 9.30E +00 94.60 <5.50E+00 G745
G750

_
1.50E+01 94.60 <5.50E+00 j G745 T

I. D.

S,

^
^
0v^

m
<
0
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WESTINGHOUSE HANFORD COMPANY

WF{C-SJ-:'%'lVi-dP-054 REV V 222-S LABORATORY h^

ANALYTICAL BATCH
Lab Segment Serial No. Customer ID:
G 5^ -7. CY/4 C^q q .G^CL'1.G(,ol GI^D' ¢1--D A-I.A --).A-3 A-y A-<^

Analysis: Sa

Instrument:3 L n Procedure/ Rev:

Technologist: Date:

Starting Time: 3; Temperature
79°

Ending Time: 1 3;^^ s Chemist:

Comments:

Description Lab ID

1 ^ C S^f -55!
2 5 ^
3

4

5

6 ^^ 7f
7 (^0
8 ^Oa
9

10

Description Lab ID

11

12

13

14

15

16

17

18

19

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

Lb'Y- i -C

A-6000-861 1031921



WHC-SD-WM-DP-054 REV 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD:L,^ zl'-icz^, _S ANALYTE: t H ANALYSIS START DATE: ^

PREPARED BY: Rob Schroeder DATE PREPARED: --1 3

^--_
PROJECT: toz. ftec.=UNITS: NoNE SAMPLE PREPc Dire ct / Digest wt.=

SPL PT. SERIAL No. RESULT #1 RESULT #2 DIFF. AVERAGE RPD% %REC DET LIM

STD v.S-IS O O IUO,I

61K G5
A- ^ o b

s I 5
Kl - GS q 1 40

3 GGoo l0.`7

A-4 C^ hoi to,-15
S G6oq 1.6 ;z

NO SPECIAL PROBLEMS / METHOD VARIATIONS IN THIS BATCH

NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH:

9- I -R-Q 3

C9



WHC-SD-';NM-DP-054 REV 0
pH ANALYSIS - UNDIGESTED SAMPLE

S353 ^BSPH^

. v-aem , n-lo.e^l

^

BEST AVAILABLE COPY

Seea^ No Sa^p'e oO^^i I Cue Lme Issuea arro.rr.y

G 595_-5513 102 5 DAY 7-22-93 14:26 23
Dere m ,On A,o pL Slan.e, Unls Cn ye Co..e a._ u

pH LA-212-102 NONE D44B3 0
sample sre Cu.ron,er io

? STD
RemaM1S CarcWal.roas Anulis

5350 pHAT . /
STDU 1 S/1/J^,C S ^ ^RESULT ^ -si
STD VAL 10,00 %REC-+^t i^,^

y 00STD# a Nlb- RESULT
STD VAL 4-00 %REC loo,o

F
Ana,. ., Gna,51.1 >nal,yr-^ a,sl.. Ana,,al.

o r Trme Completed Lap UnJ MGr
8-9-93

3:45 Ow

70

$enai No $imple PO-t . oil! TIn,C Issued FrrO.rry

G 596.-5613 102 5 DAY 7-22-93 14:28 26
Derermrnar,dn Me,^oc. siancad Aee.dl Unris C^a.ye Code Fe•uns

pH LA-212-102 NONE D44B3 0
sampe sae C„s! on,.r io

? BLK
aemarr.s Carcwxi.o^.s aes..ne '

REAGENT BLANK

&0 ^K o,Kag 'o-qg
(Lu5

' -- i anilytll f,nElyflJ rlntlyfl- - Frtiry,l$

Mq Hp MO Wl elrf

Oele Trm<CompleleC LxCUnrrMgr g_q_93

-G 3 i3.4s Kw,^t^



WHC-SD-W,N'i-DP-054 REV 0
pH ANALYSIS - UNDIGESTED SAMPLE

Se^al No 5ar•pie vmnl • Dale Tlme Issuea Pnorny

G 597.-5713 102 5 DAY 7-22 -93 14:29 23
oe,<,n^al cn U<I-:. s^.an-a,o a<n.. 1 unl, cna,e coae a<„n,

pH LA-212-10 2 NONE D44B3 0
samp:e s.+e C^aome, iD

' A-0
Remarys CtKU4LOn ^yJ,ls 3 93

' -l Andly3,2 A I I^, 11 3 Araly3l Analy3l-$

--- , I-I^l

L

M,

Tme Comp-neG

13:A^S
-. - ese^+ ^yea•a:u

5enzl rro Sample Pont. D"aie D,ne Issu<a Pnonl

G 598.-5713 102 5 DAY 7-22- 93 14:30 23
Dr.e-ma.,on ue,t,oe S:u=cam Pe3an uml• Cwge Cooe Ae,uns

pH LA-212-102 NONE D44B3 0

Sample S^+e
Castoae+ ID

? A-1
Rema^.s.CaIC.,ldi^or'.5 Pe5u113

lO.SS

C7
AnalYst-1` Analys+2 Analyil3 Analysl -a Analys+' 5

Mre M.5

Dale TimeCG,^pICeC L3EUnnM9r

,n.:,,

BEST AVAILABLE COPY

^

^

71



WHC-SD-M-DP-054 REV 0

pH ANALYSIS - UNDIGESTED SAMPLE

Sampie s-:= eusmmer io

Da:a ....e Ce,,, e,a La^ Un., 119r 8-9 -9 3

^

BESTAVAILABLE COPY

5<•V No Sampe o,n,
Daie

iie iseu<e cr^nr^,y

G 599.-5713 102 5 DAY 7-22- 93 14:30 23
ri^Jd S'.d^_"'t FiS..il Un C,a"[ Gote Re^u^1

pH LA-212-102 NONE D44B3 0

° A-2
Renv,a. eat<uano.s Renona

rz -, a.ays 2 ^ -9 a-aiyn -a P-iyv5

Hrs r+rs .s R^

^L 13:45 Q^,^ (

72

Ser.ai N. Sampb Fom ^ oa,e ilme Issued Fnoruy

G 600.-5713 102 5 DAY 7-22-93 14:31 23
ceiem.-z:mn Me,^ec Siz,ca,a Ree.i Ulns

e'eqe
Ooae Reruns

pH LA-212-102 NONE D44B3 0
sar-'^e s:e

J

eu,^or io .

' A
Re^'a.s CalC,^ia:c^s ReSU:,s

IO I ! ^

eC_J^

'-^-•,_^ ._-_-^ anaiys,2 nnnys,-J nnzrya,^a anaye, .5

...- ^ Hn Rrs a wy

oa,< nm. eomFne•ea Las unr Myr -4 - 3

^3'4S Qwk^n



WHC-SD=Ntvl-DP-054 REV 0
pH ANALYSIS - UNDIGESTED SAMPLE

v.c + w,oem

Date Time CpmpbleE L2G Umt Mqr g-q -43

I , s..ea r IR o.em

BEST AVAILABLE COPY

Y-l N. Sa+ple Pprl ' Da•.e T-e Ins-a Poo,ny

G 601.-57 13 102 5 DAY 7-22-93 14:31 23
.e,m.^.npn Mel.cc S:a-..a" aes.,.l ulu cre,pe Cpae aen-,

pH LA-212-102 NONE D44B3 0
$impl! $.ae Cus'Omlr ID

7 A-4
Reme,k3. CalCUl3lio^s Pefu1^3

< Va /S

a-•.-.,. r `

144

nney51 $ alysl-J neas . f,enlva^ - 5

nr1 1 Hrs Xrs Hes

D T^r^e ComGleleE La0 Un•, Mg, g^ -4 x^

13 :4S (ZW (

73

5er•a1 No Stmple Pont " Da^e T-e bsuea imm^y

G 602.-5713 102 5 DAY 7-22- 93 14:32 23
De,erm•naucn Meinoe Smrcam Resmi umis Cna,ye Coae Re•u,e

pH LA-212-102 NONE D44B3 0
Sample see Culmme, lo

^ A-5

Rema,kl Cac„c^s Res,.l,l

1o.^a

•nasu.__ .__. ^ n-qsi.i analym.] anzlyv- a nnayv s

-. _ ...e H,s Hrs Hp

- -R3 13: 4^ 6ZW



IiJHC-SD-'NINII-DP-054 REV 0
WESTINGHOUSE HANFORD COMPANY ^3Le y

222-S LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No. Customer ID:

^y ^: '7
Analysis: ^ Sample Pr^p; (

Instrument: a l.+ l Procedure/ Rev: LA

Technologist: C
"*

Date:
'^-- 6 -jf 3

Starting Time: /31 0(9
Temperature 7c^ h-

Ending Time: 1 Chemist: L,

Comments:

Description Lab ID

1 ^N^C G 6cy -
2 C^6o5- 5^13

3 r 1S-71
4 60 --S(
5

66, 7 13
6
7 ^^ ^ 6610
B

9

10

Description Lab ID

11

12

13

14

15

16

17

18

19

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

Orr, S ^`1 Nlb-L
r..

L

A-6006661 1031921



• ^1\

WHC-SD'WM-DP-054 REV 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD:Lr, 7,,-1C.^/`_rANALYTE: h»- ANALYSIS START DATE:

PREPARED BY: Rob Schroeder DATE PREPARED:

PROJECT:Io_ ASc=UNITS: N o Ne_ SAMPLE PREP.` Dir ect / Digest wt.=

SPL PT. SERIAL No. RESULT #1 RESULT #2 DIFF. AVERAGE RPD% %REC DET LIM

S &-G04 I , o too,i
5 3

G G,o (0 3
- G O U

U
nO

C3- z CG 0(^

' iy_J NO SPECIAL PROBLEMS / METHOD VARIATIONS IN THIS BATCH

NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS E3ATCH:

75



VVHC-SD `W1vt-Dt'-054 REV 0
pH ANALYSIS - UNDIGESTED SAMPLE

ILT--(0-.-QA

sa.a - ^ ,e,

e^$enaNO

SaTCe Po^l De T,e Iayuea Pno„ly

v.aaro , A..o em

. .-• --• -----^----._..._^^

^.

13.

BEST

tz

AVAILABLE COPY

G 604.-5513 102 5 DAY 7-22-93 14:33 23
Dee , ,.^ ^+<In,c sla _a,o .pi u^a C,a ;e Coae . ,.

pH LA-212-102 NONE D44B3 0
SamG'e S^x Cusmmer ID

? STD
Aem.z,.s. CalS^:auons. Pesulu

S350F^H MAT

STD VAL io.oo C t^. t
5353 NBSPHlC
STD# ^4N/G- RESULT `{. 00
STD VAL4,op %REC too,o

4na/5 1 22 dY5 3

NrS M,S

Dare rrn,a co,c,rca Lao una M 8 9 93
l3: f Z

76

Senal No SamPlp Poinl Dale T.me Iffu.^^

G 605.-5613 102 5 DAY 7-22-93 14:33 2,
Dele-nznen Menca5la^aa,a Resqn U-ns Cha,ge Code Pe•w;

pH LA-212-102 NONE D44B3 0
Sample See Cus:ome. ID

? BLK
Aea,aCa.c,.aC,s ae,„

REAGENT BLANK

e-to-9s ^^^^ o,Kr

An21y51 - 1- -_..I

I

An2'y51 $ Anilyfl J Pn]ly]I a Analy5l -

^ H,f H,f H,5 H,

Dale n,ne Co,ncle,ee Lao un,l M, 8-4'93

Q' I



WHC-SD-Wiv1-DP-054 REV 0
pH ANALYSIS - UNDIGESTED SAMPLE

? A-6

0. 3 `l

c-,

A.la.en

Sample s.:e Coslome, ID

? A-7

ya. 1 1111110 aJI

BEST AVAILABLE COPY

5erai No Sample Gm-l inciIs5.e0 Cno^ly

G 606.-5713 102 5 DAY 7-22-93 14:34 23
Celvm^^auo^ Memea Sla^aaro Resufl ue,ls ona.pe Coce A^^^

pH LA-212-102 NONE D44B3 0
ymple s:e C„stnme, lo

RemarLS Czcuia:ml aesuln

A^aysla Analvsl-5

M,3 H,s M^3

Oare i.me Compelea Lao unt M" 8-9 -q 3 .

$enal HO San'.pl< Pont OEIe iimC Issuea vno^rlv

G 607.-5713 102 5 DAY 7 -22-93 14:35 2<f
oero^m.•-u^ Mzlnoe Standard ves^n Umis C^arqe Coee vl^^.^nn

pH LA-212-102 NONE D44B3 0

ve^a1s Ca c a. s azs_'IS '

s Aoalysl 2 Fnaly3l .] Analyst - 4 Analy5l 5

Mr3 HI3 Hrf ^f M,3

pale Trme Conple:eE L2E tlml Mfr

Ff-^-y 3:IZ (ZuJ

^^.



VJHC-SD-`l%iM-Dt'-054 REV 0
pH ANALYSIS - UNDIGESTED SAMPLE

^trmi No s,ye P,- oa,e Time
Issued Pr.c,ny

G 608.-5713 102 5 DAY 7-22-93 14:35 23
De^prmi^ilCn M¢:^OC Sfdny'ard Fe5.,^1 Uni15 Gne^^e G"e 0.e^n3

pH LA-212-102 NONE D44B3 0
samole s,,e cw^me, iD _

o B-0
PpmarYS Ca.^.^-5 Pe5I115

ffE

^ ^--^
.a.55 P-ay5 2 Tnay51-] 4^d^y5!-L PndY5, 5

^a Hr5 Hr5 I

Daia Lme CompleieC Lat, Um., Myr q 3

---------------------- ----------
Se,ol No $amprt Po^^, Da^e T,me IsSueE vnon,y

G 609.-5713 102 5 DAY 7-22-93 14:35 23
De:erm^nanen Mewoc S,anoa,a Remn Umb CI,eye Coee Rruns

pH LA-212-102 NONE D44B3 0

sa-;,e s.a¢
cuqome, iD

? B-1
Pe^dnv Calc:'a'O^v F¢.^ps

^ ^8?

1 ^ Analyil 2 Analy51 ] An21y51 - a Analy55 - 5

Deu T.me Co^p4,eC la0 Un., Mgr p- - ^

10 13=1Z Rw
- . _Z7

BEST AVAILABLE COPY

^g



VJHC-CD-WM-DP-054 REV 0
pH ANALYSIS - UNDIGESTED SAMPLE

e:o SamCm Pom Cze Ln< bsued Frmrny

GE

L_4-

Y 6BO A r 0

BEST AVAILABLE COPY

610.-5713 102 5 DAY 7-22- 93 14:36 23

^-••^a'.Cr Me•.no0 Suncard ResuU U^U Cnerge Ga< ae•ury

LA-212-102 NONE D44B3 0

samme s.:e 77.^mer m

o B-2

R[ma.Yi. CEICU131iJni Aeau^if

P^alyyrl y ds 2 J Aeairs: -</ Pnllys: -5

Mry Mry Hy H'

Dare Tmre Cornpiele0 McrL30 U-1

g-(,

a



VVHGSD-Wfvi-DP-C54 REV 0
WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH

5 Lab Seg ent Serial No. Customer ID:
^^ G ^IS j C2GLL^"
a-1'9 Analysis: Sample Pre

ec'

60,

QwcC^ 1.3 (0°(

- c dz _,C n ^7

Instrument: a S Procedure/ Rev: ^-

Technologist: Date:

Starting Time:
C)

Temperature
79 0

Ending Time: ^ y Chemist: J

Comments:

Description Lab ID

1 Mc ^ ^6ra-
2 G Sf^ r
3 1

4 . ^ io( s J

5 ^a -s (

6 (ol -
7

8

9

10

D esc rip t i o n Lab ID

11

12

13

14

15

16

17

18

19

20

Standard
Type

Primary Book No.

and Aliquot Vol.
Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

I ^

CVhc

80

A-6000-881 1031971



0

WHC-SD-WM-DP-054 HEV 0

ANALYTICAL BATCH SUMMARY SHEET

METHDD:u,^i- ANALYTE: F,I-4 ANALYSIS START DATE:

PREPARED BY: Rob Schroeder DATE PREPARED:

PROJECT: toz rtyczUNITS: tvot,:E SAMPLE PREP•'O1e./ Digest wt.=

SPL PT. SERIAL No. RESULT #1 RESULT #2 DIFF. AVERAGE RPD% %REC DET LIM

STD G G^I-i lO,C t tco,l
RK- G^ 1,3 r^.o
S- GCo 4

IS 10.1
C3-S lol IG.13

G 61 t oq
C3- ^ h l ^ I o. r^G

1 ^ ND SPECIAL PROBLEMS / METHDD VARIATIONS IN THIS BATCH

NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH:

e-1 a -^ ^

8:1



WHGSD-VNW-DR-054 REV 0
pH ANALYSIS - UNDIGESTED SAMPLE

"a/ 1 / 2 ay5lJ ^ -a ^')51

I . R^' 8_to-q3 vead- In.lo e^l

^f}-Ifr43
s.ee , ^,A.^a.en

BESTAVAILABLE COPY

Se,al Vo $anple po"l 0 a T-e Issuea G..c.,ly

G 612.-5513 102 5 DAY 7-22 -93 14:36 23
De^e.m^^anan ur.noc Sanda•a Rev.al Unnn Cre^q< Coce ae•ws

pH LA-212-102 NONE D44B3 0
Sancle Sve Cuslomer 10

? STD
R<n2ik5. CaICUl31'.oni, Feiulls

^0. O/^T'STDx H RE4rGN
10,00 EC too,1STD VAL.^ g

STD# PH^ RESULT y.00- yN
STD VAL A}.,op %REC mp,o

f.

Hri M.2 Hr1 Hr5

oa:e 8-6-^3 rme Comye:ec yne unl^ In

14.15 Ru^^

82

5<nal N. 5amcle vo,nl ozle
r"e

Issuea vnor"y

G 613.-5613 102 5 DAY 7-22-93 14:37 23
Celt•m^ealiOn MeihOC$IdnEarJ Resu^l Un^15 Cndt^t CoCe Re^unt

pH LA-212-102 NONE D44B3 0
sample s.ae C^rome, m

' BLK
Re•'9,YS. Ca^CUlali0n5 ReSVlly

REAGENT BLANK

ica3
^Jj(o^nkO,K,^

f (Zss

Ar'dlVil-l AndIy51J AnE^yfl Analy]I-S

nrs - Hri Nry W

oa• -G- j nme Co^c^elea uo una uGr a-9- S

f4:is UZw^n



WHC-SQ-Wrvl-Cr'-0^4 REV 0
pH ANALYSIS - UNDIGESTED SAMPLE

Myr

a.U ^0 Y^ -60 1 IF. .lyf$

? B-4

6 Y 69 1 IR 10Ell

BESTAVAILABLE COPY

sean no Sanme Fo•nl Daie T.me ianum Pno,ny

G 614.-5713 102 5 DAY 7-22-93 14:3,3 23
Dae,^,,^on um s:a^ca,c Pes^n U^,15 ye coae ae.,,.:

pH LA-212-102 NONE D44B3 0
San•.pie s,[e cus^ome, iD

B-3
Rema^^e

Caicu.mm,s
PesWn

f.^
/-....• ^ a-a^.^ .} n+ar^sl.] t^aiys:.a >^avv.5

- M^5 Nr5 Mr5 My

oale g_6 _ 3 r.me eomo^^eiea Lao un^1

^ 14.1Jr ^
1 al

E313

$enai No Sampl< Pont Daie Time Ifsu<E Prw,ny

G 615.-5713 102 5 DAY 7-22-93 14:40 23
De'e,m^-^zten lselnoa5ulozra PesWl Un^b Cna,ge Code Perur^5

pH LA-212-102 NONE D44B3 0
Szmp:e S.te Cuvome, iD

Pema,'a Pes.,^:s

^
" /^^a^ysll anaiysl] 4nalysla Pna^y)1 -5

n^5 Mr5 Mr5 Nrs

Da^. 9 T^nl< Co-ple1e0

^

La6 Un, Mqr ^

0
^^• ^ Uva--^C.Y"`Q^C..[J^l,



WHC-SD'0!(vS-DP-054 REV 0
pH ANALYSIS - UNDIGESTED SAMPLE

6 r0- JI

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

L la.ro.sa-aa r ¢m

BEST AVAILABLE COPY

Se,ai Vo s8^p,e P_,nl oale r,ne ISSUm Pnon,y

G 616.-5713 102 5 DAY 7-22-9 3
oe,¢•^na^iCn M<.rOC slandala ReS^lr UnilS Cna,2e COd¢ Aeruni

pH LA-212-102 NONE D44B3 0
Sample SL¢ CuSmmer lo

? B-5
FEn'a.Yi.Calaln^on5. Pesulu

/0. ► 3

Anai3-1 A^.aYir2 PndS'J An31y5' 1 Ana S

Hr5 I'r5

Cal¢ Trn¢ CCn.pIpleC La'v Unn My^ -q^ j

34

Se^al rao San•ple Pmm OaR Lme Issu<d Pnonry

G 617.-5713 102 5 DAY 7-22-93 14:41 23
pele-rn^nanon Memoc sunca.a Aenwr Un^Si Cnzrqe Coan Aerun3

pH LA-212-102 NONE D44B3 0

sa^cle s^.e C^slemer lo

o B-6
Fe^al55 CaY., ai cr'S P+S..IIi

/O. 0 9

a1.i1.L Analyfl-2 <n21ys1] 4n31y51 -a Analysl- 5

^
i...^ Y1r3 Mr5 M

oa Time CornC4'ea LaE Uni' M Q-9 q^



WHC-SD-W'tv1-DP-054 FEV 0
pH ANALYSIS - UNDIGESTED SAMPLE

MelnoC Sla^CZ- Resd^ Un•ts Cnaqe CcCe Re^v^yI

0.00

v.czac-a -lo-e^l

BEST AVAILABLE COPY

Senal No Sampe Pont Dalp Ai-e Iswm Fncrly

G 818.-5713 102 5 DAY 7 -22 -93 14:41 23
G^e^m^natmn

pH LA-212-102 NONE D44B3 0
sacCl< S:e Cef^omea lo

7 B_7
Rlm2^\s.^aICU13^iOn3 Resu^^]

A,1-1 inay5^-J And'I Ana'^5:'S

^ II Mrf._^ M s Mi

Dve T-e Con•pleleE lao 1-1 M,

- G4a^5 G^W (

3 5-



WESTINGHOUSE HANFORD COMPANY ^Q/ /3gp

222-S LABORATORY /

ANALYTICAL BATCH

La,b Segment Serial No. Customer ID:

Analysis: Sample Prep:

Instrument: sL Procedure/ Rev: LA -a) -IC' -.)L, C-S

Technologist: C Date: g

Starting Time: /U q
TemperatureVA -?9 OF

Ending Time: I I do Chemist: li^

Comments:

Description Lab ID

1

2

3
4

5 " - 577^
6
7

8
9

10

Description Lab ID

11

12

13

14

15

16

17

18

19

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

N 5 fA-c 3hi

A-6000-081 103/921



WHC-SD-E^!Nt-DP-05 4 REV 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD:LAiiz-lua;C_s ANALYTE: 1,N ANALYSIS START DATE: „-,-

PREPARED BY: Rob Schroeder DATE PREPARED:

PROJECT: IozAs^zUNITS: n^o^niE SAMPLE PREPrectj / Digest wt.=

SPL PT. SERIAL No. RESULT #1 RESULT #2 DIFF. AVERAGE RPD% %REC DET LIM

5+" Cr G;zp lo o loo,

6 1 6R -76
G-O G ll 9
G- .Z3 9,
C- G/oa 7

3 ^.S 4S
G- i-B a; i o,o^

c^ ac^

I ^^ NO SPECIAL PROBLEMS / METHOD VARIATIONS IN THIS BATCH

NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH:

Pw

^7



WHG"SD-W?vI-DP-054 REV 0
pH ANALYSIS - UNDIGESTED SAMPLE

«•^ai Fo Sa^p'< a-..m mu ' T^'.e isz^ea vmniy

G 620-5513 102 5 DAY 7 -22-93 14:54 23

Deie.^`nabon Mr.noc Slan]ara Fesun unas C+ey<CO]< Ap..^s

pH LA-212-102 NONE D44B3 0

sampp s:e c^some, iD

? STD

ppmaay 62ubu^nz. Pesl,ts

STDOn t^"Il -C- R Sfi •UI
^ % EC ioO,lSTD VAL L^gH

-(- RESULT U 00STDZ a`i^^lr-
STD VAL k.oo %REC loo.0

^^ , -^ >na,sl-].tann'.
a -^ Pna sl / /

g^o 93 E(a,^.K o1K,

And^yar_t Anaiys,-1 Anaiyal] Analysl - a AnaIyel5

Mrf Mr>

oaR r^mp c.mpp•,ed Lab Unu M,

8-6-9 3 l I :oo ^.^.J
Sa3 14. ]I

BEST AVAILABLE COPY

as



WHC-SD-b^1M-DP-0S^ REV 0

- A - os:-?

pH ANALYSIS - UNDIGESTED SAMPLE

Sample Sae Cu"omer ID

? C-0

z's 1 -3 4^21Y5'.-a Fna^51-5

Sa

1 Gnorrty

, -6a r

R-o-eJ^

r. sa^e r -o- JI

BESTAVAILABLE COPY

Se.S NO Sa^D'e Pp'^r DL'.e Trm! IsSUeG Pr.a^'y

G 622.-5713 102 5 DAY 7-22 -93 14:58 23
Ce'.Pr,n MemCCSIa^C,, RF]uli U^If Cnar3e COCe Rerunf

pH LA-212-102 NONE D44B3 0

Femar4Y CIICUw.O, Re"l,

.-^ Mrl Hrl Hre Hr

Daie Tm. Co'crelea Lab Unrl M- 8'9- 3

39

5¢nal No Sample Poinl Oam r Trme Issued

G 623--5713 102 5 DAY 7-22- 93 15:
De'erm^.armn Mern^o Siacczra Ra^n Unns Cnarqe Code Rerum

pH 1 LA-212-102 NONE D44B3 1 0
sn^Ce s"e Cusiomer ID

? C-1
vemans Cznnu•.m^a Pes..na

C^^-
ar--•-.__ nnarys\.J nnalysi a ana1y1I .5

\

Hr5 Mrf Hrs Hra Hr1

on T.re Corrole•ea UeUnrIM,r gq-q

- 6 -9 t 1 ^ oo ^w^^}^nce^En



WHG.SD-`Ntii-Dr -05^^ REEV 0
pH ANALYSIS - UNDIGESTED SAMPLE

? C-2

SbeB - ,,A F

e e]

BESTAVAILABLE COPY

r ai No sa-a' Pam Dzm r nme ss„ee crrorny

G 624.-5713 102 5 DAY 7 -22 -93 15: 3 23
pere•mnalCn MernCC S;z'<a Re3.." Un•rs CnerSe Ccde aerjn3

pH LA-212-102 NONE D44B3 0
Sarnci< srae C,j.ron•e, iD

Femarks. Caraunons eee^n3

^^ V v\

^

...- Hr3 Hr3 Hr3 Hr3

Dare Lre Co'qb:Ed La0 Unn M -

-f^-9 ,:oo R,^

$er•ar NO Sam^le PDinl Da'! I T^ime IaSUeC Cnorrly

G 625.-5713 102 5 DAY 7-22 -93 15: 6 23
p.•pm..iliCn Me'.npC S'.arCarC Ref.rrt Unr;3 Cnar,]e COEe Aerunt

pH LA-212-102 NONE D44B3 0
sa-:'e SIe a3mme, ^D

o C-3
Perra"f Pe3ur^s

Q. • J

AI

^V.w.. . An ary3l.2 Pnaiy3l.] anarysta Lnary3t .5

nra H,i Hr3 Mn

pa^ rrm< eo^cie^ea Lao umi rn r 0--q 'G

9 H:co Rw (J

90



uvHC s^-%TM, Dp o^; aEVO
pH ANALYSIS - UNDIGESTED SAMPLE

T„< ,d o„o,.,.

G 626.-5713 102 5 DAY 7-22-93 15: 7 23
pe,e,. ^auo^ Memoa5unca,a ^ee„n un,u C^a,q< Co<e Ae•u_e

pH LA-212-102 NONE D44B3 0
cumom<, io

? C-4

R<ma,^n. Ca^cuai^ona. Res^^:a

2

H„

Daie - Rme Co,^-0^e.¢C Lat lJml Mgr +9 ^ 3

11--00 W ^ ..^

BESTAVAILABLE COPY

91



V+lHC-SD-',"!Pv1-Dr - J54 REV 0
WESTINGHOUSE HANFORD COMPANY f "^,e^

222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No. Customer ID:

r^_^̂ 1^r^ r̂ c^
Analysis: /10 1 1 Sample ^fep: r_

Instrument: L Procedure/ Rev:

Technologist: C Date:

Starting Time: Temperature

Ending Time: 00 Chemist:
^^ ro e

Comments:

Description Lab ID

4 G 6 . -y

2
3 G - 3
4 6^ S
5 3 5 (
6

7 (^ S
8

9

10

Description Lab ID

11

12

13

14

15

16

17

18

19

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

c

A-6000-881 1031921



VVHC..SD-,rvm-DP-n^ : ar-v n

ANALYTICAL BATCH SUMMARY SHEET

METHOD: ANALYTE: ANALYSIS START DATE:

PREPARED BY: Rob Schroeder DATE PREPARED: -

PROJECT: ic 'a:^-^ UNITS: F SAMPLE PREP: Direct / Digest wt.=

SPL PT. SERIAL No. RESULT #1 RESULT #2 DIFF. AVERAGE RPD% %REC DET LIM
-7r-

t NO SPECIAL PROBLEMS / METHOD VARIATIONS IN HIS BATCH

NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH:

33



VJFiC-S-D!A)V-Dr'-C'--4 °EV 0
pH ANALYSIS - UNDIGESTED SAMPLE

$enal NO sa^ple ?.nl Jal< • Time I„u<'^ Gn^nly

G 628.-5513 102 5 DAY 7-22-93 15: 6 23
Gel<•m•^aiCn MpI^oL sla'^Ca10 ReS.,ll U^If

Cha,]e C;O<
RP,unf

pH I LA-212-102 NONE D44B3 0
sample s:e CO.I. mer lo

3 r+1L STD
Rema,ks Cala'al,ons Re,ulb

S350 PH MAT.
STD(Pd-t)la^ ESU • IO.O I
STD VAL o0 i itrj, I
S353 NB.,PH1
STD« RESULT
STD VAL %REC

C^
A,'aiSl Ara2$ a'a"-J d^51-a A,yl1 5

. ._ . ...^ .... IyS H,5 M rS Nry^j

Dale Lme Campleled Lab Unn ny 8''Z^ 3 L(

1 .00
^

^ - P-03o, IR-I0 e3l

Senal No Sample Roml Date ^ • Tlme ISSUeE Rr.orny

G 629_-5613 102 5 DAY 7-22-93 15:10 23
Dele mnz.mn Memoa sunca,a Revn umu Cnaqe Coae Reruv

pH LA-212-102 NONE D44B3 0
sa„`pl2 s.:e Cu5lpme, ID

? BLK
Re,=a.a Ca C., a.o,',. RP,.,In

REAGENT BL.4NK

3

c,^
•-n..l Ana^ysl2 AnalyslJ /lnxly)Ia analy5l S

I.... Mrs HIS

Dale T-e ComplNeC Lab Unil M r 8-IZ^ 1

O D
,..e^ I. ,I, a.l

BEST AVAILABLE COPY

34



VVHrIJ-vtF..3 -WiJi-UP-C.ri4 REV 0

pH ANALYSIS - UNDIGESTED SAMPLE

Sample s,e C^+lomer m

? ^3ML c-5

, {9pry a t !JI

------- -- ---- -- _ __^-^

Analyst nnaiysl 1 Analyst - 3 anzlyat .a analyel 5

BESTAVAILABLE COPY

Senal No 5amp^e Fon^ oam T^me ias^ea y

G 630.-571 3 102 5 DAY 7-22-93 15:12 23
Deremnal^.cn MemJC Srancaru Pes.il Vr^ls Cnarqe COne ae'i^''

H LA-212-102 NONE D44B3 0

aema,ss. Caleuia;rons. aesul,s

nna'rs^.t ,a2 .+nzysl.l nr.zys;a <na^ysl-5

._ ^^ Hrs H,s

Oa¢ Co1plme0. Lae Unn

aa-9 aO

35

$efral No Sam1le aOrnl D31! ^ r T,me Ifl.eC Frronly

G 631_-5713 102 5 DAY 7-22-93 15.:12 23
Dere mnalCn Mameasunaard aea^n Un"u Cmrqe Coae aemns

pH LA-212-102 NONE D44B3 0
Sampic Sae Cuslomer ID

? '^ 3 mL C-6
ae-a,., Ca,e.a,.n, ae,^rl,

^o.a3

Hrs Nrs H

Dale t•, Completee Lab Unn u -(2-q3

^- a-4 ;oo



WHC-SD-W'W-Dr-05; F?FV O
pH ANALYSIS - UNDIGESTED SAMPLE

^ 5a.da iR.io-a^t

I

pH

Uel-.C'J s^an<a,G

LA-212-102

R<,nn lln.o

NONE

Cl'."< COee

D44B3

RVU^,

0

' Sbdd ^ , tq.10-0.]1

BEST AVAILABLE COPY

Sena ^o Sa.-p^e Ro^^t Da <_ • *, ,,a iln

G 632.-5713 102 5 DAY 7-22- 93 15:13 23
Dre T n.Cn ur.-:a S!a _ ly R<e.,n 11 11 C+a ;< C-C< a-

pH LA-212-102 NONE D44B3 0
s.n•cle Si. C^,ton.<r to

? C-7

loat4-

f. Cr%
-- "arf " 3 nna^Ytt"] '.

Fr, r HIS HIS rf

r,m a. ^ a Lao ur-t' ^ ^

36

5<nal No Sa^pi. ^o^nt Da•e _.• T^m. i„^m Gno„ty

G 633.-5713 102 5 DAY 7-22-93 15:13 23
oe,< nil.On

s,"< s.a< C.,tcme, 10
., . 3 ^ L

D-0

g• ^s

^^•^-•• -' , ^ Pna1ya! 2 Pn11y1t ) 114,11 -. lnilyff 5

^ Hrf Hrl H•) Hrf

Dua T.I. Co^crea Lae unt M-r g^

• o^



uVHG0-MI-DP-054 9EV 0
pH ANALYSIS - UNDIGESTED SAMPLE

PH LA-212-102 NONF D44B3 0

? L D_1

Fn0-0]I

BESTAVAILABLE COPY

$erial NO S!?^r! ^J^I Cd'.! _ ••• t ne If!..H ^rcrly

G 634.-5713 102 5 DAY 7-22-93 15:14 23
L<..e•'•r,^.a'Cn uun:a Su,.na !.q u^.n Cnar;e coae Pu^s

S,-,re s,e as:eer lo

Rtmar\f. CalGUr21'Jnf. P!!ull)

lb. So

rs -2 ar 'J r d >s 5

Oare T, CJmCeea Uc Unn L1 r /(2^

! ^^ ^ '1 n

37



4V

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH

ent Serial N ^5^^1 d a3 `13 I Customer ID:

ple

Instrumenf.^aq lonjsL( Procedure/Rev: L4 a10 v(^^ C-S

Technologist: Date: ^ -^ - 93 f/^ ,?:ry^

Starting Time: Temperature o r

Ending Time: / S 0 C Chemist: • LqC L 1

Comments:

Description Lab ID

1 L^,.^ ^1 552,5

2 4 ^

3 GL37 S I
4

5 3 - 7/
6 (v((

7 ^ ^c{

8 ^^ (

9

10

Description Lab ID

11

12

13

14

15

16

17

18

19

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

^

A-6000-981 (03/921



0

WhC-SD-NIMI-DP-05= FEV 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD: a^i^-toa ANALYTE: pH ANALYSIS START DATE: "7:-G-

PREPARED BY: Rob Schroeder DATE PREPARED:

PROJECT: loa AscrUNITS: NoNC SAMPLE PREP: irec / Digest wt.=

SPL PT. SERIAL No. RESULT #1 RESULT #2 DIFF. AVERAGE RPD% %REC DET LIM

5 G(o35 10.01 loo.l
IIt C>G^3fo 1 (o

G(a3-1 q.-15

2)-3 G(o3S .°I 9
D- G G39 Iv.1
D-5 G 6 O 0, D

D-G G- GI c>.13
-7 GO .2 , ur

^ I NO SPECIAL PROBLEMS / METHOD VARIATIONS IN THIS BATCH

NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH:

(^'w vwlj'^ \

e- i^ -17)

^9



WHO-SJ'M-nP-054 REV 0
pH ANALYSIS - UNDIGESTED SAMPLE

S350 -PH MAT.

15:
^ . Y68 1 F+O-0]I I

I Y e]I

BESTAVAILABLE COPY

,a „n Dae ,^me I„^ed o,^on^y

G 6'.5.-5513 102 5 DAY 7-22- 93
^

15:16 23
ce•e,^naen ,eel•+_c sanaa,l ees..v un:s ee,,e Coae Fe...nn

pH LA-212-102 NONE D44B3 0
San+pie sne em:emer ID

7 STD
Femarts. Calu.is,ons Pesuus

STD^ ^`6N^ ( -< R-
STD VAL io.oo %REC loo.i

STD^ a(^^ RESULT v
STD VAL q,po %REC i^.0

-' A^a'YY'- I Ana'YS+J 4^.a,t!- a 4na'yy1-

1/./y - Hy H,5

oaie Ln,e CoA.pielea lzo unn Mq,

11120

rwl NoSa Sample Po^nt Dare T^me Ias^eE pnonry

G 635.-5613 102 5 DAY 7-22-93 15:18 23
orz ..,'znen +./el.loa slancar] Fesd+ W+•u Cr.", Coae Perane

pH LA-212-102 NONE D44B3 0
Sa•-p•e S.ne C.n:omer ID

7 BLK
Fp-2•^s C3•C+.^a'.'.?] es..lls

REAGENT BLANK

R^

^^i...r-• '

II

Analys+.I •nalyfl-] Anelyl+ ^ Ana,yfl-5

H,e Nr5 Mrf M/5

Dale . T^m<COmpleleE LaC Wn INyr a.9-93 y

8-6- i 3 , s: co

co (^o^ 1J^}.hQe,^Z
\l



WHC-SD-1h'Wi-D?-054 REV 0
pH ANALYSIS - UNDIGESTED SAMPLE

. -ar i .^ ear

? D-3

^ . sa.eem-cs5 oea

BEST AVAILABLE COPY

Se•.a. Fo sa^c^e Fo^^r Dae ur^e Ise^za Gnmry

G 637.-5713 102 5 DAY 7-22- 93 15:20 23
Dec•^,^non Nenac <_.a,en,G a«s+n Unes ena•ye Code 9e•^^e

pH LA-212-102 NONE D44B3 0
San,'.e 5¢e Cuvomer rD

? D-2
Atrna,Yl. Ca^c^rLrionS. AESUII]

.^

e„a..^r_r ^ A^avs-1 nayzr-] =aly5r .a Anziyzr 5 '

.. . H,z Hrv ws ws

D Time Co„^ple120 la'a Une Myr - - 3

^i5:cr^ Rw

Senal N. Sampie Po^m Dzx Trme lauea vrrorny

G 638.-5713 102 5 DAY 7-22- 93 15:21 23
Dere,m^nr,ren MetnoCsra^cam Aeml^ U^^u Cnaye Coae RrrunS

pH LA-212-102 NONE D44B3 0
sa,nce s.e eusreme, ID

^e•'a.5 Ca^,da': 5 C•et^rry

AnErysr-2 AoarysrJ indpss - AnUySl

ws Hra Hr5 H Hn

Dare *^me eo^crereo Lao un-r My -9-43

t5^co

101



vvHC-vo^ ^NM-aP-o554 REV o
pH ANALYSIS - UNDIGESTED SAMPLE

L

P^.d^y511 4,d1yal-J Andyl.- - Analy3^-5

. .ee . r le e

12a

Y^6BC0 IA- 4 1

BESTAVAILABLE COPY

Se^.ai No Sa.^p.± aonl Dale ^ T^e Iss•,eo ar^on,y

G 639.-5713 102 5 DAY 7-22-93 15:22 23
De.erm^na.en Memoo-sla'aaro Aesnrt un•u C^ar;e Coen aerons

pH LA-212=102 NONE D44B3 0
5ame4 S:e Cuaromer ID

7 D-4
aemarss. Caiwa^mns aea.,ne

H^6 ' Hr) Nn w3 I+rs

Dale tma Comclelee yao umr Mqr g_q-q g

oo w ^h1o^
^

Seual No SacD^e Coinl Da!e ^ Tlme Itsuel Pr•onry

G 640.-5713 102 5 DAY 7-22-93 15:24 23
Dere-mma^on Me:noa S^znaara Aesun ums Cnerqe Coae Ferum

pH LA-212-102 NONE D44B3 0
Sz,;e 5<e Cusramer ID

7 D-5

l^ e ^ I

a.vas.s.... ^ Analysr.2 Anaiyet.J Analys:.a Anelys^ -5

s Hrs

Dale T^me ComNerea uo

oo

1e:2) 2



WHV'SD' JP'0.1- + REVO

pH ANALYSIS - UNDIGESTED SAMPLE

s..eem ..-^la to e3y

^--- -

Sample sr,e C^+r^mer m .

? D-7

^

Y6 rRBJI

BEST AVAILABLE COPY

Ser.al No Sar-p< Gmnt Dr.e ^ Trme Issr. ea Rrmr^,y

G 641.-5713 102 5 DAY 7-22-93 15:25 23
Derrm^alon ^nc.noc Sla^aaa Res..t u,,s G'a•;e Co^e

"pH LA-212-102 NONH D44B3 0
Sa^rp;e S,e Cu3iomer iD

? D-6
Rema^hs. Cal^ulal,Cnf Refullf

/0-J3

f C^'

1

FnalYS: 2 , 1^ 3 Ara'ysr- a Ana/51-5

Hra I Mri

L

Mr3

Darc TrnreCornclet<C g_9-93

133

Senal No Sample Po,nl Dam . Trme Ivuea vnonry

G 642.-5713 102 5 DAY 7-22- 93 15:25 23
Derermrnalwn memcc 5:znaara Res.rn ve13 C^erge Code R>mns

pH LA-212-102 NONE D44B3 0

Remu^Yf Ca^,ula;Ons Rzsul^s

l^^ oO

-'--^s ^ qnalysl -Z Pnaly]I - J Antlyft a lrrralyst 5

'- lrra Hr3 Hrs Hr3 Hr

DSIe Trme Con.plem Uc unn u^. 8-4 -93

LS=00 {ZW ^
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