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Westinghousa
Hanfprd Company

P.O. Box 1970 Richland, WA 99352

CASE NARRATIVE
WHC-SD-WM-DP-054 REV O
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
Technical Proiject Plan for The 222-S lLaboratory in Support of The Grout
Treatment Facility Sampling and Characterization Plans for Tanks 105-AP,
106-AP, and 102-AP, WHC-SD-WM-TPP-008.

The results of the inorganic and radiochemical constituents are reporied in
WHC-SD-WM-DP-046, Revision 0. The organic anaiyses 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.

RHEQLOGY

Since the waste in 102-AP was determined to be homogenecus (the mean
concentrations at each Tocation could not be distinguished from each other), a
composite solution was prepared using egual 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 Portiand 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 reiative weight percent
of each dry blend component and the mix time were recorded by PCL in
Taboratory notebook WHC-N-583., Two additional grout specimens were prepared
using water for the 1iguid.

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 notebeook WHC-N-583
and Tisted in Table 1.

TR
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The summary statistics for the rheology properties are as follows.

. The mean density for the seven grout mixtures made using 10Z2-AP
waste is 13,23 pounds per gallon (1b/gal) with a standard
deviation of 0.16 Ib/gal. The mean density for the water grout
mixtures is 11.34 1b/gal with a standard deviation of 0.35 Tb/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 ¢P 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 Timit. 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 (1b,/100 ft?) with a standard deviation of 0.2 1b./100 ft°.
The upper limit of a one-sided 95% confidence interval for the
mean is 13.4 1b./100 ft2. One of the criteria for processing
(Riebling and Fadeff,1991)} is that the 10-minute gel strength be
< 100 Tb,/100 ft2. This grout product has a mean 10-minute gel
strength value well below this 1imit. The mean 10-minute gel
strength for the water grout mixtures is 13.4 Tb,/100 ft? with a
standard deviation of 0.2 1b./100 ft?.

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 guantity of drainable 1iquid 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 Taboratory
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 nctebook and
are listed in Table 2.

The mean compressive strength is 1064 psi with a standard deviation of 521
psi. The lower 1imit 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 Timit 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 H,0 per gallon of water then H,0 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 Timit (5 milligram per Titer [mg/L]). The concentrations of
the other metals (As, Ba, Cd, Pb, Hg, Se, and Ag) were lower than 20 times the
corresponding Timits. Thus, according to recent guideline from EPA

(EPA, 1993), only Cr in the TCLP Teachate 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, onz 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 Timits. The spike recovery for the sample with the spike added after
the preservation was 90.4%, which is within 1imits. 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 1imit.

The maximum TCLP Cr value (spike added before the preéervation) observed for
the samples associated with 102-AP waste was 1.4L-01 mg/L. The maximum 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 NO, , NO; ,
2"1#\m, 99Tc, TOC, and pH. The ANSI samples were not analyzed for 2] hecause
it was not detected in the 102-AP waste samples. The ANSI sample numbers are
1isted 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 performed
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, &, 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 "Tess 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 NO,” 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 lTeach 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 NO,” grout leachate value is above the Timit.

The NO;” 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 criterion (Riebling and Fadeff,
1991) is 6.0. Thus, the NO;” grout leachate value is above the Tlimit.

ince "less than" analytical results existed for the leachate samples, the
°Tc 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 lam
Jeachate 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,

© 9
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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 Teach indices may not be meaningful
because the actual leach index for ®'Am may be much higher.

Since "Tess than" analytical results existed for the TOC Teachate samples. the
leach index is a "greater than" value. The Teach indices for the Lhree
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.
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Table 1. 102-AP Rheology Results.
Grout sample Density Viscosity [ Critical Frictional 10 Minute
(Tb/gal) {cP) flow rate pressuye gel strength
(gpm) drop (psi) | (1b,/100 ft°)
Water - 1 11.09 9,053 17.957 0.679 NA
Water - 2 11.59 10.581 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 - Gas? 13.11 22.835 26.605 1.632 NA
102AP -~ Gas3 13.50 27.636 28.989 2.155 13.29
Summary statistics for the 102-AP grout samples
N 8 7 7 7 6
mean 13.23 28.262 31.373 2.490 13.292
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 < 10D




WHC-SD-WM-DP-054 REV O

Table 2. 102-AP Compressive Strength/Pulse Velocity Results.

Grout Compressive strength Pulse velocity
sample {psi) , {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 5 required criterion > 60 psi
mean 1064.4 psi recommended criterion > 500 psi
standard 521.0 psi
deviation
LL 95% CI - mean 567.6 psi

10
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Table 3. Concentration of Hazardous Metals in 102-AP Waste.
Analyte | Concentration Required Mean of thersamp1e results
Timits quantitation {) = number of observations
Timits
As 5 mg/L 0.5 mg/L < 0.25 mg/L  (3)
Ba 100 mg/L 10 mg/L 0.284 mg/L  (13)
Cd 1 mg/L . 0.1 mg/L 1.47 mg/L  (15)
Cr 5 mg/L 0.5 mq/L 6.302 E2 mg/L (15)
Pb 5 mg/L 0.5 mg/L < 1.55 mg/L (15)
Hg 0.2 mg/L 0.02 mg/L < 0.01 mg/L (&)
Se 1 mg/L 0.1 mg/L 0.367 mg/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 (ug/mL or mé/L)
Type AP BP Spike added after - Spike added before
preservation oreservation
(Reagent) | G679 | G734 | 5.70E-02 < 1.1E-01
(Water G680 | G735 | 2.32E-01 [.48E-01
Grout)
{102AP Ge8l | 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
Graout)
(102AP G684 | G732 | 8.40E-02 1.4E-01
Grout)
(102AP G685 | G733 | 9.30E£-02 < 1.1E-01
Grout)
Summary statistics {102AP grout samples)
N 5 Maximum concentration
mean 9.70E-02 is 1.4E-01
standard deviation 9.92E-03
UL 95% CI - mean 1.06E-01

AP
BP:

Spike added after the preservation.
Spike added before the preservation.

*: Spike was added to this sample.

11
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Table 5. 102-AP Grout ANSI Sample Numbers.
Sample numbers
Time period Water 102AP 102AP 102AP
grout grout grout grout

sample sample 1 sample 2 | sample 3
0  (Wash) G597 G608 G622 G633
1 {2 Hours) G598 G609 G623 G634
2 (7 Hours) 599 G610 G624 G637
3 (24 Hours) G600 G614 G625 G638
4 (48 Hours) G601 G615 G626 G639
5 (72 Houfs) G602 G616 G630 G640
6 (96 Hours) G606 G617 G631 G641
7 (120 Hours) G607 G618 G632 (642
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.
pH
Time Water grout 102AP grout 102AP grout 102AP grout
period samplie sample 1 sample 2 sampie 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+0]

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 1.01E401 1.02E+01

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

6 1.04E+0] 1.01E+01 1.02E+01 1.01E+01

7 1.04E+01 1.00E+01 1.01E+01 1.00E+01

8 1.14E+01 1.11E+01 1.11E+01 1.11E401

9 9.93E+00 9.44E+00 1.10E+01 1.10E+01

9.37E+00 9.91E+00 1.09E+01 1.10E+01

10 1.12E+01 1.11E+01 1.11E+01 1.11E+401

1<
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Table 7. 102-AP Grout ANSI NO,. Results. L
NO,  (pg/mL)
Time Water 102AP 102AP 102AP
period grout grout grout grout
sample sample 1 sample 2 sample 3
0 |l < 1 7.91E+00 6.74E+00 1.57E+01
1 < 1 3.64E+01 4.51E+01 5.74E+01
2 i< 1 2.29E+01 2.78E401 4.36E+01
3 < 1 4.27E+401 5.24E+01 8.27E+01
4 |l < 1 3.79E+401 4.91E+01 7.42E+01
5 | < 1 2.88E+01 3.67E+01 5.43E+01
6 || < 1 2.46E401 3.16E+01 4.70E+401
7 | < 1 2.10E+01 2.75E+01 3.93F+01
8 | < 1 2.03E+02 2.43E+02 3.35E+02
9 |l < 1 1.99E+02 2.00E+02 2.45E+02
10 | < 1 1.56E+02 1.41E+02 1.50E+02 |
Table 8. 102-AP Grout ANSI NO, Results.
NO,  (pg/ml)
Time Water 102AP 102AP 102AP
period grout grout grout grout
sample sample 1 sample 2 sample 3 |
0 | < 1 1.07E+01 9.03E+00 2.25E+01
1 < 1 4.69E+01 5.73E+01 7.37E+01
2 1< 1 3.01E+01 3.63E+01 5.47E+01
3 |1 < 1 5.42E+01 6.56E+01 1.03E+02
4 | < 1 4.86E+01 6.18E+01 9.12E+01
5 |l < 1 3.70E+01 4.70E+01 6.83E+01
6 I < 1 3.19E401 4.11E+01 5.94E+01
7 < 1 2.76E+01 3.64E+01 5.00E+01
8 i< 1 2.66E+02 3.17E+02 4.54E+02
9 Ji< 1 2.63E+02 2.69E+02 3.43E+02
10 || < 1 2.12E+02 1.92E+02 2.14E+02

13



WHC-SD-WM-DP-054 REV O

Table 9. 102-AP Grout ANSI **Tc Results.
P Tc  (uCi/mL)

Time Water grout 102AP grout 102AP grout 102AP grout

period sample sample 1 sample 2 sample 3
0 < 1.47E-05 2.23E-05 3.70£-05 3.40E-05
1 < 1.45E-05 7.64E-05 9.40E-05 1.22E-04
2 < 1.45E-05 4.16E-0% 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 6.08c-04
g < 8.14E-06 3.94E-04 3.79E-04 4.64E-04
10 || < 7.07E-06 3.16E-04 2.84E-04 3.11E-04

Table 10. 102-AP ANSI *'Am Results.
20am  (uCi/mL)

Time Water grout 102AP grout 102AP grout 102AP grout

period sample sample 1 sample 2 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 ll< 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-00
8 < 3.40E-05 < 3.40E-05 5.48E-05 < 3.40£E-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.

10C_ (ug/mL)

Time Water grout 102AP grout 102AP grout 102AP grout

period sample sample 1 sample 2 sample 3
0 4.07E+01 1.20E+01 | < 5.50E+00 7.70E+00
1 6.33E+01 7.70E+00 | <  5.50£+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 1.90F+0] < 5.50E+00 8.20E+00 < 5.50E+00
7 1.40E+01 | <  5.50E+00 5.50E+00 | < 5.50E+00
8 |f< 5.00E+00 7.10E+00 9.30E+00 1.50£+01
9 < 5.50E+400 | < 5.50E+00 7.70E+00 1.10E+01
10 < 5.50E+00 | < 5.50E+00 7.15E+00 8.8 E+00
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NO,” Leach Index.

Sample # [ B102 |

Measurementof the Leachability of Solidified .ow—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,

System Parameters:

16

Analyte Concentration 35800 pg/mi|Specimen Surface Area (cm2) 49.65287
Volume Solution Used 75 mhj Specimen Volume (cm3) 26.42079
Density of Sclution 1.2001 g/mlj Leachant Velume (mi) 496.5287
Mass of Dry Blend 75.5 g} Total Amount Analyte in Specimen 6.752E+05 |
Analyte Conc. in Grout | 16222.83 pg/g | Analyte [Species] NO2-
Mass of Specimen 41.65 gl & (dimensicnal constant) e 1
+8pecimen Diameter 2.9 o
Specimen Height 4 o
Incremental Functions:
Leachate Time (seconds) Analytical Percent Leached | Leaching |
Sample Duration Elapsed Mean Result Incremental | Cumulative Rate
1 7200 7200 1800 | 3.64E+01 2.677 2677 | 3.72E-04
2 18000 25200 14835 2.29E+01 1.684 43611 936E-G5
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 2118 12406 | 2. 45E-05
6 86400 345600 300849 | 2.46E+01 1.809 14215 ) 2.08E-05
7 86400 432000 387596 | 2.10E+ 1 1.544 15759 1.79E-05
8 1209600 1641600 933462 | 2.03E+02 14.928 30683 | 1.23E-05
] 2419200 4060800 | 2716550 | 1.99E£+02 14.634 45322 | 8.05E-06
10 3715200 | 7776000 | 5768861 | 1.56E+02 11.472 56.794 | 3.08E-06
Characteristicand General Functions: .
Leach Effective | Log (B/D) Leachability| . _—
Duration | Diffusivity Index Leach Profile .
7200 2.213E-08 7.7 771 =r §
18000 |1.155E~08 7.9 7.8]= 1= 3
61200 [1.200E—08 7.9 7.8|8 "% 3
86400 |1.165E-08 7.9 7.9|& I
86400 [1.143E-08 7.9 7.9|2 B
86400 [1.173E-08 7.9 79|34} —_— 2
86400 {1.101E~08 8.0 793 — e &
1209600 1.273E-08 7.9 7.9 -of / S
2419200 8.842E 09 8.1 79| | 5
3715200 4.893E—09 8.3 8.0| = e —— e e
Time Elapsed (secands)
Hey Hammitt
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Table 13.

WHC-SD-WM-DP-054 REV O

NO,” Leach Index.

Measurement of the Leachability of 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.

System Parameters:

Sample # Clo2 |

Analyte Concentration 35800 pg/mii Specimen Surface Area {cm?2) 40.54225
Volume Solution Used 75 mlj Specimen Volume (cm3) 19.8156
Density of Solution 1.2001 g/m!| Leachant Volume (mi) 405.4225
Mass of Dry Blend 75.5 g| Total Amount Analyte in Specimen 8.752E+05
Analyte Conc. in Grout| 16222.83 4g/g | Analyte [Species) NOZ~
Mass of Specimen 31.83 g{B (dimensionai constant) B 1
Specimen Diameter 2.9 cm B -
Specimen Height 3 cm
Incremental Functions:
Leachate Time {seconds) Analytical Percent Leached Leaching
Sample Duration | Elapsed Mean - Result | incremental | Cumulative Rate
1 7200 7200 1800 | 4.51E+01 2.708 2.7068 | 3.76E-04
2 18000 25200 14835 [ 2.78E401 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 3875896 | 2.75E+ 1 1.661 16.222 | 1.91E-05
8 1209600 1641600 939462 | 2.43E+02 14.591 30813 | 1.21E-05
9 2419200 | 4060800 | 27165504 2.00E+02 12.009 42.822 | 4.96E-06
10 3715200 | 7776000 | 57688611 1.41E4+02 8.466 91288 | 2.28E-06 |
Characteristicand General Functions: L
Leach Effective | Log (B/D) Leachability] . s
Duration | Diffusivity lndex Leach Profile
7200 [1.908E-08 7.7 7.7] wf g
18000 9.575E-09 8.0 7.91= 1 8
61200 [1.016E—08 8.0 7.918"h 3
86400 {1.100E—08 8.0 7.9(a 1.8
86400 [1.044E—08 8.0 7.9|2 5
86400 [1.089E 08 8.0 79(3.1 . °
86400 1.062E-08 8.0 7.9 8 __.___(_4—«—""' §-0s g
1209600 1.026E-08 8.0 7.9 / B
2419200 [5.024E - 09 8.3 8.0\ |- 3
3715200 [2.248E-09 8.6 81| C T e 50 o C
Time Elapsed (seconds)
Hey Hammitt
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Table 14. NO,” Leach Index.

December 14, 1993 Sample # | D102 |

Process Chemisiry Laboratory

Measurementof the Leachability of 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 methed above.

System Parameters:

Analyte Concentration 35800 pg/mt) Specimen Surface Area (cm?2) 46.91969
Volume Solution Used 75 mi| Specimen Volume (cm3) 24.43923
Density of Solution 1.2001 g/ml|Leachant Volume (mi) 469,1969
Mass of Dry Blend 755 g| Total Amount Analyte in Specimen 6.752E+05 |
| Analyte Conc_in Grout | 16222.83 _Hg/g |Analyte [Species] - No2-
Mass of Specimen 39.58 g||B {dimensional constant) 1]
-Specimen Diameter 2.9 cm
Specimen Height 3.7 cm
Incremental Functions:
Leachate Time (seconds) Analytical Percent Leached Leaching
Sample Duration | Elapsed Mean Resuit Incremental | Cumulative Rate
1 7200 7200 1800 | 5.74E+O1 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
3 86400 258200 213818 | 5143E+01 3.773 21.685 | 4.37E-05
6 86400 345600 300849 | 4.70E+ 01 3.266 24.861 | 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 50971 | 1.92E-05
9 2419200 | 4060800 | 2716550 | 2.45E+02 17.025 67.997 | 7.04E-06
10 3715200 ] 7776000, 5768861 ] 1.50E+402 10.424 78.420 | 2.81E-06
Characteristicand General Functions: .
[ Leach Effective | Log (B/D) Leachability] . -
Duration | Diffusivity Index . Leach Profile _
7200 4.708E-08 7.3 730 g
18000 [3.582E-08 7.4 7412 e §
61200 [3.850E—08 7.4 7.4 g“‘ ]
86400 (3.822E-08 7.4 7.4(a =t e B
86400 [3.476E—08 7.5 7.4|2 .} — 5
86400 [3.664E ~08 T 7.4 7412 . T °
86400 [3.301E-08 7.5 7.413 .1 e s &
1209600 [2.966E — 08 7.5 7.4 | / s
2419200 [1.147E-08 7.9 7.5 3
3715200 [3.871E-09 8.4 7.6 "a e B Theandy 20 0 <

Hey Hammitt

Time Efapsed (seconds)
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Table 15.
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NO,~ Leach .Index.

Sample # [ 8102 |

Measurementof the Leachability of 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.

System Parameters:

Hey Hammitt

Analyte Concentration 75800 pg/mtl Specimen Surface Area (cm?2) 49 65287
Volume Sclution Used 75 mlj| Specimen Volume (cm3) 26.42079
Density of Sclution 1.2001 g/ml|Leachant Volume (ml) 496,5287
Mass of Dry Blend 755 g| Total Amount Analyte in Specimen [1.430E+06
Analyte Conc. in Grout|  34348.9 pa/q||Analyte [Species]  NO3-
Mass of Specimen 41.65 gl 8 (dimensional constant) {1
-ISpecimen BDiameter 2.9 cm
Specimen Height 4 cm
Incremental Functions:
Leachate Time (seconds) 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 | 3.01E+01 1.045 2.6741 5.81E-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 ] 1.88E-05
6 86400 345600 300848 | 3.19E+01 1.108 8.985) 1.2BE-05
7 B6400 432000 387596 | 2.76E+01 0.959 9.944 | 1 11E-05
8 1200600 1641600 939462 | 2.68E+02 8,239 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 Generat Functions: 2
Leach Effective | Log (3/D) Leachability| . et
Duration | Diffusivity Index Leach Profite .
7200 8.195E-09 8.1 8.1 €
18000 14.451E—-09 8.4 8.2{="r e 8
61200 4.312E-09 8.4 83|38 @
86400 (4.274E 09 8.4 8.3|% ..\ 1 8
86400 16.789E—09 8.2 8.3|2 3
86400 4.401E - 09'] 8.4 8.3|3 \\\ s
86400 [4.244E-09 8.4 833 «t = few &
1209600 4.875E 09 8.3 8.3 / g
2419200 (3.445E-09 8.5 8.3 3
3715200 2.016E-09 8.7 8.4| s I E—— "

Time Elapsed (secconds)
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Table 16. NO; ‘Leach Index.

December 14, 1993 Sample # [ Ci02 |
Process Chemistry Laboratory

Measurement of the Leachability of 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 sampgles of
leachate according to the ANS method above.

System-Parameters:

Analyte Concentration - 75800 ug/mi| Specimen Surface Area {cm2) 40.54225

Volume Solution Used | - 75 mlj Specimen Volume {cm3) 19.8156

Density of Solution 1.2001 g/mljLeachant Volume (ml) 405.4225

Mass cf Dry Blend 755 g | Total Amount Analyte in Specimen [1.43CE+06
Analyte Conc. in Grouti 343489 ug/gi Anaiyte [Species] ~ NO3-
Mass of Specimen 31.83 g B (dimensional constant) 1

Specimen Diameter 2.9 cm S
Specimen Height 3 cm

Incremental Functions:

Leachate | Time (seconds) Analytical | Percent Leached | Leaching

Sample Duration | Elapsed Mean Result Incremental | Cumulative 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 258200 213818 | 4.70E+01 1.333 7.600 1 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-08
9 2419200 | 4060800 | 27165501 2.69E+02 7.629 26.417 | 3.15E-086
10 3715200 | 7776000 | 5768861 1.92E+02 5.445 31.861 | 1.47E-06

Characteristicand General Functions: L

Leach Effective | Log (/D) feachability] . s
Duration | Diffusivity Index Leach Profile
7200 6.881E—09 8.2 82l g
18000 [3.642E 09 8.4 83| = x| e 3
61200 [3.553E-09 8.4 8.4;3 3
86400 13.888E—09 8.4 8.4ta " . B
86400 [3.819E 09 8.4 .42, s
86400 |4.109E—09 | 8.4 8.4 3 <
86400 (4.152E-09 8.4 8.4:3" — e &
1209600 [3.894E—09 8.4 8.4] .| E
2419200 2.027E—-09 8.7 8.4 3
3715200 9.300E--10 9.0 85| " e CEe— “n T

Time Elapsed {(seconds}

Hey Hammitt
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NO,” Leach Index.

Sample # [ D102 |

Measurement of the Leachability of 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.

System Parameters:

Analyte Concentration 75800 pg/ml| Specimen Surface Area (cm2) 46.91969]
Volume Solution Used 75 mlj Specimen Vaolume (cm3) 24.43923
Density of Solution 1.2001 g/mljLeachant Volume (ml) 469.1969j
Mass of Dry Blend 75.5 gl Total Amount Analyte in Specimen [1.430E +06 !
Analyte Conc. in Grout | 34348.9 ug/gfAnalyte [Species] | NO3- |
Mass of Specimen 39.58 g| B (dimensional constant) 1
-tSpecimen Diameter 29 cm
Specimen Height 3.7 cm
Incremental Functions:
Leachate Time (seconds) Analytical Percent Leached | Leaching
Sample Duration | Elapsed Mean Result Incremental | Cumulative Rate
1 7200 7200 1800 | 7.37E+01 2.419 2,419 3.36E-04
2 18000 25200 14835 | 5.47E+01 1.795 4214 9.97E-05 |
3 61200 86400 51231 | 1.03E+02 3.380 7.585 | 552605
4 86400 172800 125894 | 9.12E+ 01 2.993 10.588 | 3.46E--05
5 86400 259200 213818 | 6.83E+M1 2.242 12.829 | 2.59E-05
6 86400 345600 300849 | 5.84E+01 1.950 14.779 | 2.26E-05
7 86400 432000 387586 | 5.00E+01 1.641 16.420 | 1.90E-05 |
8 12096001 1641600 939462 | 4.54E+02 14.900 31.320 | 1.23E-05
9 2419200 | 4060800 | 2716550 | 3.43E+02 11.257 42578 | 4.65E-06
10 3715200 7776000 | 5768861 | 2.14E+02 7.024 49.601 | 1.89E-06 |
Characteristicand General Functions: *
Leach Effective | Log (/D) Leachability] . ) eoi
Duration | Diffusivity Index Leach Profile R
7200 1.732E-08 7.8 7.8 =r 8
18000 [1.258E 08 7.9 7.8|= Jee 3
61200 [1.332E—08 7.9 7.8|8"% o
86400 1.288E~08 7.9 79|c | 8
86400 [1.227E—08 | 7.9 7.9|2 s
86400 [1.306E—08 7.9 79|32 . . 2
86400 {1.192E - 08 7.9 7.913 — e @
1209600 [1.215E—08 7.9 79| wb T 2
2419200 5.014E - 09 8.3 79| LT 3
3715200 {1.757E~09 8.8 8.0| ' = R e “ N
Time Elapsed (seconds)
Hey Hammitt 21



December 14, 1993
Process Chemistry Laboratory

Table 18.

WHC-SD-Wii-DP-054 REV O

®T¢ Leach Index.

Sample # B102

Measurement of the Leachability of Solidified Low —Level Radijoactive 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.

System Parameters:

Analyte Concentration 0.0856 uCi/mi Specimen Surface Area {cm2) 49.65287
Volume Solution Used 75 mi| Specimen Volume (cm3) 26.42079
Density of Solution 1.2001 g/ml{ Leachant Volume (ml} 496.5287
Mass of Dry Blend 75.5 g Tetal Amount Analyte in Specimen 1.614E+00
Analyte Conc. in Grout 0.03879 ug/g i Analyte [Species] | Tc9g !
Mass of Specimen 41.65 gl B (dimensional constant) KR
Specimen Diameter 2.9 cm
Specimen Height 4 cm
incremental Functions:
Leachate Time (seconds) Analytical Percent Leached Leaching
Sample Duration | Elapsed Mean Result | Incremental | Cumulative Rate
1 7200 7200 1800 | 7.64E-05 2.350 2.350 | 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 | 3.00E—-04 9.227 44811 | 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 | 5.01E-06
10 3715200 | 7776000] 5768861 ! 3.16E-04 9.719 99.402 | 2.62E-06
Characteristicand General Functions: 3
Leach Effective | Log (3/D) Leachability; .. cai
Duration | Diffusivity Index - t each Profile N
7200 [1.705E—08 7.8 78| « g
18000 6.667E~09 8.2 8.0z w} g
61200 12.542E 07 6.6 7.5(8 » P 3
86400 [4.594E—07 6.3 7.2|a »\/ . e 8
86400 2.169E—07 6.7 7113 =t 3
86400 3.738E—07 | 6.4 7.0(3 “ e
86400 5.662E-07 6.2 6.9(3 T {oess &
1209600 [7.517E-09 8.1 7.0 T E
2419200 $.063E—09 8.2 7.2 / 3
3715200 [3.512E-09 8.5 7.3 K 190 W Mo 2 s o
Time Elapsed {seconds)
ke
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Table 19. %Tc Leach Index.

Sample # [ C102. |

Measurement of the Leachability of 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 sampies of
leachate according to the ANS method above.

System Parameters:

Analyte Concentration 0.0856 uCi/mij Specimen Surface Area (cm2) 4054225
Volume Solution Used 75 ml| Specimen Volume {cm3) 19.8156
Density of Solution 1.2001 g/mlj|Leachant Volume (ml) 405,4225
Mass of Dry Blend 75.5 g| Total Amount Analyte in Specimen {1.614E+-00
Anatyte Conc. in Grout |  0.03879 1g/gl Analyte [Species] Tco9
Mass of Specimen 31.83 gl {dimensional constant) 1
Specimen Diameter 29 cm -
Specimen Height 3 cm
Incremental Functions:
Leachate Time (seccnds) Analytical | Percent Leached | leaching]
Sample Duration | Elapsed -Mean Result tncremental Cumuiati\fe_j_ 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 2138181 7.48E-05 1.878 9.987 | 217E-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 | 1.70C-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 40.265 | 1.92E-06
Characteristicand General Functions:
Leach Effective | Log (3/D) Leachability] . s
Duration | Diffusivity Index Leach Profite
7200 |1.452E—-08 7.8 78] . g
18000 6.019E-09 8.2 8.0|« 15 8
61200 5.326E - 09 8.3 818 1 &
86400 5.835E-09 8.2 8.1|a - 5
86400 [7.585E ~ 09 8.1 8.1|2 175
86400 |9.943E - 09" 8.0 813 e p
86400 8.410E—-09 8.1 B1i3 — deos @
1209600 5.158E - 09 8.3 g1i " /"iﬂ/ E
2419200 3.156E-09 8.5 8.2 3
3715200 1.595E-09 8.8 8.2 i 0 W Inaanas 20 400 Bl
Time Elapsed (seconds)
Hey Hammitt 23
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Table 20. %Tc Leach Index.

December 14, 1893 Sample # r:“_ﬁﬁ_@"g‘j
Process Chemistry Laboratory

Measurementof the Leachability of 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.

System-Parameters:

Analyte Concentration 0.0856 uCi/ml|Specimen Surface Area (cmz2) 46.91969
Volume Solution Used 75 ml{ Specimen Volume {cm3) 24.43923
Density of Soluticn 1.2001 g/mljLeachant Volume (ml) : 469.1969
Mass of Dry Biend 75.5 g| Total Amount Analyte in Specimen 1.614£+00
Analyte Conc. in Grout|  0.03879 ug/g f Analyte [Species] | Tc99
Mass of Specimen 39.58 g|B (dimensional constant) 1!

—--ySpecimen Diameter - 2.8 cm : T
Specimen Height 3.7 cm

Incremental Functions:

[ Leachate Time (seconds) Analytical Percent Leached Leaching
Sample | Duration | Elapsed Mean Result | Incremental | Cumulative | Rate
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 24761 | 214E~04
4 86400 172800 125894 [ 3.31E-04 9.620 34.381 | 1.11E-04
5 86400 259200 2138181 2.84E~-04 8.254 42635 | 9.55E~-05
8 86400 345600 300849 | 2.79E-04 8.108 50.743 1 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 | 3.11E-04 9.038 99.191 [ 2.43E-(C6

Characteristicand General Functions: ' v

Leach Effective | Log (3/D) Leachability| . -
Duration | Diffusivity Index w| Leach Profile ~
7200 [3.721E-08 7.4 74| wf 3
18000 [2.584F 07 6.6 7.0= «f e §
" 61200 [1.994E-07 6.7 698 » b
86400 [1.330E--07 6.9 6.9(a = | B
86400 [1.663E-07 6.8 6.9[2 » 5
86400 2.258E 07" 6.6 6.8|3 - :
86400 [3.015E—-07 6.5 6.8|3 > {ieen &
1209600 1.709E—08 7.8 69| ” s
2419200 [7.194E - 09 8.1 7.0[ " - 3
3715200 2.910E-09 8.5 7.2y o o o % .

Time Elapsed (seconds)
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WHC-SD-WM-DP-054 REV O

#pm Leach Index.

Sample # B102 |

Measurement of the Leachability of Solidified Low—Level Aadioactive 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
ileachate according to the ANS method above.

System Parameters:

Hey Hammitt

Analyte Concentration 0.00042 uCilml Specimen Surface Area (cm2) 49.65287
Volume Solution Used 75 mi} Specimen Volume {cm3) 26.42079
Density of Solution 1.2001 g/mt| Leachant Volume (ml) 456,5287
Mass of Dry Blend 75.5 gl Total Amount Analyte in Specimen [7.921£~-03 |
Analyte Conc. in Grout 0.00019 pg/gj Analyte [Species] Am241
Mass of Specimen 41.65 gy B (dimensional constant) 1
| Specimen-Biameter 2.9 cm h
Specimen Heignt 4 cm
Incremental Functions:
| eachate Time {seconds) Analytical Percent Leached l.eaching
Sample Duration | Eilapsed Mean Result | incremental | Cumulative Rate
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 B6400 51231 [ 1.27E-05 79.607 159.465 | 1.30E-03
4 86400 172800 125894 - 1.27E-05 79.607 239.073 | 9.21E--04
5 86400 2559200 213818 | 1.27E-05 79.607 318.680 | 9.21E--04
6 86400 345600 3008439 | 1.27E—-05 79.607 398.287 | 9.21E£-04
7 86400 432000 387596 | 1.27E~-05 79.607 477.895 | 9.21E-04
8 1209600 | 1641600 939462 { 3.40E-05 213122 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 79.807 850.232 | 2.14E-03
Characteristicand General Functions: L
Leach Effective | Log (3/D) Leachability| . .
Duration | Diffusivity Index wl Leach Profile _
7200 4.924E-06 5.3 5.3 ol §
18000 6.493E-06 5.2 52|« qreer 8
61200 [7.711E—06 5.1 52 g“k 8
86400 9.507E-06 5.0 52| =f _ L&
86400 [1.615E~05 4.8 5.1|2 wf =" 17>
86400 [2.272E-05 [ 4.6 5.0|8 | — s
86400 2.927E-05 4.5 49(3 .1 e-os §
1209600 2.594E-06 56 501 | 8
2419200 2.617E-07 6.6 5.2 ~
3715200 [2.356E—07 6.6 53 o 0 s 0 = =
Tlhme Elapsed {seconds)
23
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Table 22.

Process Chemistry Laboratory

21am Leach Index.

Sample # _GC102

Measurementof the Leachability of Solidified Low — [ evel Radioactive Wastes by
a Short—term Test Procedure (ANSI/ANS— 16.1—1386)

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

leachate according o th

System Parameters:

e ANS method above,

Hey Hammitt

| Analyte Concentration 0.00042 | pCifmlj Specimen Surface Area {(cm?2) 40,54225
Volume Solution Used 75 mi| Specimen Volume (cm3) 19.8156
Density of Solution 1.2001 g/mlfLeachant Volume (mi) 405.4225
Mass of Dry Blend 75.5 gl Total Amount Analyte in Specimean [7.921E-03
Analyte Caonc. in Grout]  0.00019 pglg| Analyte {Species]  Am247 |
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 Resuit | Incremental | Cumulative 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 65.000 260.441 | 7.52E—-04
7 86400 432000 387596 | 1.27E—05 65.000 325.412 | 7.52E-- 04
8 1209600 1641600 939462 | 5.48E-05 280.47Y5 605.886 | 2.32E-04
9 2419200+ 4060800 | 2716550 | 1.27E-05 65.000 670.887 | 2.689E-05
10 3715200 | 7776000 5768861 | 1.27E-05 65.000 735.887 | 1.75E-05
Characteristicand General Functions: L
Leach T Effective | Log (B/D) Leachability] ..
L Duration | Diffusivity Index Leach Profile _
7200 2.770E-06 5.6 56 3
18000 3.653E-06 0.4 55|z =T g
61200 |1.091E—-06 6.0 57|18 af 8
86400 11.345E 06 5.9 570 1| .3
86400 |9.082E ~ 06 5.0 562 - B
86400 1.278E-08 4.9 553 — P
86400 [1.646E — 05 4.8 54(3 =} — o &
1209600 3.791E—06 5.4 54| | // S
2419200 [1.472E-07 6.8 5.5 7 3
3715200 |1.325E-07 6.9 57 o0 T rmanen 90 E
Time Elapsed (secanads)
>
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Table 23. %®'Am Leach Index.

Decemnber 14, 1993 Sample # [ D162 |
Process Chemistry laboratary h

Measurementof the Leachability of Solidified Low—Level Radiocactive Wastes by
a Shart—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.

System-Parameters:

Analyte Concentration 0.00042 uCi/mlf Specimen Surface Area (cm?2) 46.91969
Volume Solution Used 75 ml} Specimen Volume {cm3) 24435923
Density of Solution 1.2001 g/mifLeachant Volume {ml) 469.1969
Mass of Dry Blend 75.5 g| Total Amount Analyte in Specimen [7.921E—-03
Anatyte Conc. in Grout| 0.00019 |  pg/gjAnalyte [Species] | _Am241
Mass of Specimen 39.58 gl B (dimensional constant) o 1
-tSpecimen Diameter 2.9 cm
Specimen Height 3.7 cm

incremental Functions:

Leachats Time (seconds) Analytical Percent Leached Leaching

Sampie Duration | Elapsed Mean Result |} Incremental | Cumulative Rate
1 7200 7200 1800 | 6.4E-06 37.731 37.731 | 5.24E-03
2 18000 25200 14835 | 6.4E-086 37.731 75462 | 210E-03
3 61200 86400 51231 | 6.4E-06|  37.731 113195 | 6.17E-04
4 86400 172800 125894 |  6:4E—-06 37.731 150.924 | 4.37E~04
5 86400 255200 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: L

Leach Effective | Log (B/D) Leachability] ., .
Duration | Diffusivity Index Leach Profile _
7200 [4.213E-06 5.4 5.4 "= g
18000 5.556E—06 53 53| % wl 1 §
61200 {1.660E—-06 5.8 558 \ ' 8
86400 [2.046E—-06 5.7 55(% “f .
86400 [3.476E 06 5.5 §5(2 .0 e . 5
86400 [7.035E - 06" 5.2 5.5/3 - s
86400 16.300E ~ 06 5.2 54{3 ™ s %’
1209600 [2.220E-06 5.7 54| wl 3
2419200 [2.239E --07 6.6 5.8 3

3715200 R.016E-07 6.7 57| = N “a '

Time Elapsed (seconds)

Hey Hammitt oy
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TGC

Leach

Index.

Measurement of the Leachability of Solidified Low—Level Radioactive Wastes by

a Short—term Test Procedure (ANSI/ANS—16.1--1586)

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:

Hey Hammitt

Analyte Concentration 3280 ug/mlj Specimen Surface Area (cm2) 49.65287
Volume Soiution Used 75 ml{ Specimen Volume {cm3} 26,42079
Density of Sclution 1.2001 g/mliiLeachant Volume (ml) 496.5287
Mass of Dry Blend 7585 g| Tota! Amount Analyte in Specimen 6.186E+04
Analyte Conc. in Grout | 1486.337 Ha/g |Analyte [Species] TOC
Mass of Specimen 41.65 g| B (dimensionat constant) 1
- {Specimen Diameter 2.9 cm o T
Specimen Height 4 cm
Incremental Functions:
Leachate Time (seconds) Analytical Percent Leached Leaching
Sample Duration | Elapsed Mean Result Incremental | Curmnulative Rate
1 7200 7200 1800 | 7.70E4-00 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 21180 5. 11E-05
5 86400 259200 213818 | 5.50E400 4.415 25.604 | 5.11E-05
6 86400 345600 300849 | 5.50E+00 4.415 30.019 | 5.11E-0%
7 86400 432000 387596 | 5.50E+00 4.415 34.434 1 5.11E-0%
8 1209600 | 1641660 939462 | 7.10E4+-C0 5.699 40132 | 4 71E-06
g 2419200 4060800 2716550 | 5.50E+00 4.415 44547 | 1.82E-06
10 3715200 7776000 | 5768861 | 5.50E+00 4.415 48,961 | 1.19E--06
Characteristicand General Functions: :
Leach Effective | Log {B/D) ).eachability; . o
Duration | Diffusivity | Index Leach Profile _
7200 1.180E—-07 6.9 6.9| =t E
18000 11.556E-07 6.8 6.9|= 1 8
61200 2.371E—08 7.6 7.1|8 ‘“\ c;zj
86400 2.924E-08 7.5 72|a —" S
86400 [4.965E 08 7.3 721370 e——l T "5
86400 [6.986E 08 7.2 7.2|3. 2
86400 [9.001E-08 7.0 7213 s &
1208600 [1.855E-09 87 7.4 r S
2419200 18.046E— 10 9.1 7.6 3
3715200 [7.245E—10 9.1 77) s R T
Time Elapsed (seconds)
28
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TOC Leach Index

Sample # . Ci02 ]

Measurementof the Leachability of Solidified Low—Level Radioactive Wastes by
a Short--term Test Procedure (ANSI/ANS —16.1—1986)

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

System Parameters:

Hey Hammitt

W

Analyte Concentration - 3280 pg/mlj Specimen Surface Area (cm2) 40.54225
Volume Solution Used .75 mi| Specimen Volume {cm3) 19.8156
Density of Solution 1.2001 g/mifj LLeachant Valure {ml) 405.4225
Mass of Dry Blend 75.5 gy Tetal Amount Analyte in Specimer 8.186E+04
Analyte Cenc. in Grout | 1486.337 Hg/g | Analyte [Species] __TOC
Mass of Specimen 31.83 g/ B {dimensional constant) ) 1
-tSpecimen Biameter 29 cm i
Specimen Height 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 | 5.01E-04
2 18000 25200 14835 5.5E+400 3.605 7.209 | 2.00E-04
3 61200 B6400 51231} 5.5E+00 3.605 10.814 | 5.89E--05
4 86400 172800 125894 ¢ "5.5E-+00 3.605 14,4181 417E-05
5 86400 259200 213818 | 1.6E+01 10.486 24904 | 1.21E-0C4
6 86400 345600 300849 | 8.2E+00 5.374 30278 ] 6.22E-05
7 86400 | 432000 387596 | 5.5E+00 3.605 33.883 1 4.17E—~05
8 1209600 | 1641600 939462 | 9.3E+00 6.095 39.978 | 5.(ME-Q08
9 2419200 | 4060800 | 2716550 .7.7E+00 5.046 45.024 | 2.08E-06
10 3715200 | 7776000 | 5768861 | 7.2E400 4.686 49710 | 1.26E-06
Characteristicand General Functions: t
[ Leach Effective | Log (B/D) Leachability] . o
Duration | Diffusivity Index Leach Profile =
7200 [3.386E—08 7.5 7.5] =t g
18000 4.465E-08 7.4 7.4 = 1% 3
61200 [1.334E-08 7.9 768" o
86400 [1.644E—08 7.8 7.6(a | - |8
86400 [2.364E—07 6.6 7.4|% . 5
86400 (8.735E - 08} 7.1 7.4 3.l -
86400 |5.063E-08 7.3 7.413 1 re-os %’
1209600 [1.79CE—-03 8.7 7.5] - S
2419200 B.871E—10 9.1 7.7 3
3715200 [6.888E—10 9.2 7.8] ¢ 3 R o 5 = '
Tlme Elapsed (seconds)
e
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Table 26.

VIHC-SD-y22np

L

UL

TOC Leach Index.

Ty ey
Lod PRV

Sample #

D102 |

Measurement of the Leachability of 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.

System Parameters:

Hey Hammitt

Analyte Concentration - 3280 ug/ml] Specimen Surface Area (cm2) 46.91969
Volume Soluticn Used 75 ml| Specimen Volume (cm3) 24.43923
Density of Solution 1.2001 g/ml|Leachant Voiume (ml) 469.1969
Mass of Dry Blend 75.5 gl Total Amount Analyte in Specimen 6.186E-+04
Analyte Conc. in Grout| 1486.337 1g/g| Analyte [Species) TOC
Mass of Specimen 39.58 g||B {dimensional constant) 1
---tSpecimen Diameter 2.9 cm o
Specimen Height 3.7 cm
Incremental Functions: :
Leachate Time (seconds) Analytical Percent Leached Leaching |
Sample Duration | Elapsed Mean Result | Incremental | Cumulative Rate
1 7200 7200 1800 | 9.40E4-00 7.130 7.130 | 9.90E-04
2 18000 25200 14835 | 5.50E+00 4172 11.301 | 2.32E-04
3 61200 86400 51231 |15.50E4+-00 4172 15.473 | 6.82-05
4 86400 172800 125894 |5,50E+00 4172 19.644 | 4. 83E-05
5 86400 259200 213818 | 5.50E+00 4172 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 4172 -32.159 | 4.83E-05
8 1209600 | 1641600 939462 | 1.50E+01 11.377 43.5368 | 9.41E-06
9 2419200 4060800 2716550 | 1.10E+01 8.343 51879 | 3.45E-06
10 3715200 | 7776000| 5768861 | 8.80E+00 6.674 58.554 | 1.80E-06
Characteristicand General Functions: L
Leach Effective | Log (B/D) Leachability| . . oon
Duration | Diffusivity index Leach Profile R
7200 (1.504E-07 6.8 6.8 °f 3
18000 |6.791E-08 7.2 70|z o} 1 8
61200 2.029E--08 7.7 7.2|3 8
86400 2.501E-08 7.6 7.3t a8
86400 [4.248E - 08 | 7.4 7.312 .0 = g
86400 [5.978E —08 7.2 7.3|3 pt
86400 [7.701E—08 7.1 73|37 e &
1209600 [7.084E~Q9 8.1 7.4 wt 3
2419200 2.754E—09 8.6 7.5 3
3715200 [1.587E-09 8.8 7.7 ¢ 5 E— = .
Time Elapsed (seconds)
30
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Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes WHC.SD-\‘}VM_DP_OS‘Ai REV O

Sample #: 100 cps oil Sample Point: 4 points
VISCOMETER: Bahiin
Cate: 6-16-93 Analyst: APH _ _
FORMULATION # Regression Output.
Dry Solids Wt % Constant -2 67 0.00
Cement 0.00 Std Errof 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
Cailcium Carbonate 0.00
Blast Furnace Slag 0.00 X Coefficient(s) 0.99
Std Err of Coef. 0.01
WASTE SOLUTION 1.D. Brookfield 100 cps il
Mix Ratio 0.00 Ibs/gal
Sp Hz N {RPM}  Sr (Sec-1) lLeg Ss{pa) Ss(lb/ft2) Leg
11.07 664 582.80 2773 60.450 1.185 0.07
5.65 339 301.10 2479 31.430 0616 -0.21
361 217 190.60 2.280 19.970 0.391 -0.41
1.84 111 93.04 1.869 9,668 0.189 -0.72
100 cps ail
INPUT VALUES: o1 3
K = 0.002147 L = 7 100.00 0 e /
n = 0.990 Fanning = 0.01 o /
Shear Rate = 511.00 -0.21
Density = Q.00 #/Gal 2 03]
10 Min Gel Strength = 0.00 g oal
-0 .54
ANSWERS: o6
Viscosity = 96.634 cps
Velocity = ERA ft/sec N
Velocity = ERAR gal/min 02T T a1 22 28 2a 25 e 27 @
Pressure Drop = ERR psi tog St
10 Min Gel Strength = 0.00 Ib/100 sq ft

37
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Viscosity and Critical Flow Rate Calculations

For Freshly Prepared Grout Mixes VVHC—SD-WM'DP'OSAr REV O

Sample #.  100cps1 Sample Point: 4 points
VISCOMETER: Bohlin
Date: 6-16-93 Analyst: APH X i
FORMULATION # Regression Qutput:
 Dry Solids Wt % Constant -2.66 0.00
Cement 000 Std Errof Y Est 0.00
Fly Ash .00 R Sguared 1.00
Attapulgite Clay 0.00 No. of Observations 4.00
Indian Red Clay C.00 Degrees of Freedom 2.00
Calcium Carbonate £.00
Blast Furnace Siag .00 X Coefficient(s) 0.99
Std Err of Coef. 0.01
WASTE SOLUTION 1.D.:  Brookfield
Mix Ratio 0.00 Ibs/gal
Sp Hz N (RPM}  Sr (Sec-1) Log Ss(pa) Ssilb/ft2) Log
42.00 11.07 664 6350.00 2.839 1.384 0.14
33.00 5.65 339 300.40 2.478 0.818 -0.21
27.00 3.61 217 120.20 2.27% 0382 -0 41
18.00 t.84 111 92,78 1.967 0,180 Q72
100cpsT
INPUT VALUES: 02
K’ = 0.002163 L = 100.00 01
" _ 0.989 Fanning = 0.01 D
Shear Rate = 511.00 01
Density = 0.00 #/Gal PR
10 Min Gel Strength = 0.00 &
0,44
ANSWERS: 51
Viscosity = 96.977 cps o8
Velocity = ERR ft/sec 27
Velocity = ERR gallmin 98T T 21 27 23 2a 25 28 27 25 28
Pressure Drop = ERR psi tog 80
10 Min Gel Strength = 0.00 ib/100 sq ft
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Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes

Samplie #:  Witgrl

Date: 5-16-93

FORMULATION #

Dry Solids

Cement

Fly Ash

Attapulgite Clay
Indiarn Red Clay
Calcium Carbeonate
Blast Furnace Slag
Total

WASTE SCLUTION L.D.:

Mix Ratio
Sp

42.00
33.00
27.00
18.00

8.40
Hz N (RPM)

11.07 664
5.65 339
3.61 217
1.84 1

INPUT VALUES:

K' = 0.002763
n = 0.570
Shear Rate = 511.00
Density = 11.08
10 Min Gel Strength 12.45
ANSWERS:

Viscosity

Velocity =

Velocity =

Pressure Drop

10 Min Gel Strength =

Wt %
21.00
68.00
11.00
0.00
0.00
0.00
100.00
Water

Sr {Sec-1)

L =
Fanning =

#/Gal
0.00

3.053
1.951
17.957
0.679
0.00

WHC-SD-Wi-DP-054 REV O

Sample Point: 4 points
VISCOMETER: Bohlin
Analyst: APH ) ;
Regression Qutput:
Constant -2.56 0.00
Std Err of ¥ Est C oo
R Squared 1.00
No. of Observations 4.00
Degrees of Freedom 2.00
X Coefficient(s) 0.57
Std Err of Coef, 0.co
Ibs/gal
Log Ss(pa) Ss(b/ft2) Log
2.776 5.384 0106 -0.98
2.484 3.664 0.072 -1.14
2.285 2.844 0.056 -1.25
1.972 1.870 0.037 -1.44
Wigr1
0 95
100.00 M
001 -1.054
1.19
" 1.159
%’. 12
- 1.251
1.34
CPS 1.351
ft/sec 4
galimin T 5 21 2z 23 24 25 26 27
pS.’I Log Sr

ibf100 sq ft

39



Viscosity and Critical Flow Rate Calculations

For Freshly Prepared Grout Mixes VJHC‘SD‘\NM—DP—D&# REV O

Sample #:. Wigrt2 Sample Point; 4 points
VISCOMETER: Bohlin
Date: 6-16-93 Analyst: APH } }
FORMULATION # Regressian Output:
Dry Solids Wt % Constant -2.31 0.00
Cement 21.00 Std Err of Y Est 0.00
Fly Ash 68.00 R Sguared 1.00
Attapulgite Clay 11.00 No. of Observations 4.00
Indian Red Clay 0.00 Degrees of Freedom 2.00
Calciurmn Carbonate G.00
Blast Furnace Slag 0.00 X Coefficient(s) 0.50
Total 100.00 Std Err of Coef. 0.01
WASTE SOLUTION LD Water
Mix Ratic 8.40 Ibs/gal
Sp Hz N (RPM)  Sr (Sec-1) Log Ss{pa) Ss{lb/ft2) Log
11.07 664 2776 6.203 0.122 -0.92
5.65 339 2.484 4.455 0.087 -1.08
3.61 217 2.285 3548 0.070 -118
1.84 111 1.973 2439 0.048 -1.32
Wigrt2
INPUT VALUES: o9
K’ = 0.004871 L = 100.00 el
n' = 0.504 Fanning = 0.01 1
Shear Rate = 511.00 9]
Density = 1159 #/Gal g T
10 Min Gel Strength 12.70 S
1.2
ANSWERS: )
Viscosity = 10.5981 cps '
Velocity = 2.262 ft/sec ST 21 22 23 24 25 de =7 e
Velocity = 20.825 gal/min Leg &
Pressure Drop = 0.955 psf

It

10 Min Ge/ Strength 13.53 [b/100 sqg ft

40



Viscosity and Critical Flow Rate Calculations

For Freshly Prepared Grout Mixes

WHC—SD—V‘VM—DF’-DSA;i REV O

Sample #:  102ap1 ) Sample Point: 4 points
VISCOMETER: Bohlin
Date: 6-16-93 Analyst: APH ~ ;
FORMULATION # Regression Output:
Dry Solids Wt % Constant -2.34 0.00
Cement 21.00 Std Errof Y Est 000
Fly Ash 68.00 R Sqguared 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 I1.D.; Actual 102 ap Solution
Mix Ratio 8.40 Ibs/gal
Sp Hz N (RPM)  Sr (Sec-1) Log Ss(pa) Ss(lb/ft2) Log
11.07 64 597.50 2776 0.292 -0.53
5.65 339 304.70 2.484 0.189 -0.72
3.61 217 192.90 2.285 139 -0.86
1.84 111 94.01 1.973 0.088 -1.06
102api
INPUT VALUES: o8
K = 0.004533 L = 100.00 osl
n = 0.649 Fanning = 0.
Shear Rate = 511.00 el
Density = 13.03  #/Gal 8 o
10 Min Gel Strength 12.54 3
-0.94
ANSWERS: o
g = 24.696 cps
Velocity = 3.300 ft/sec TWeTTE a2z 23 29 25 28 27 es
Velocity = 30.378 gal/min Lag 3¢
Pressure Drop = 2.284 pst
10 Min Gel Strength = 13.36 [b/7100 sg {t

a1



Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes VJHC-SD ‘NM ne 054 REV O
-WM-DP-05-

Sample #: api022 Sample Point: 4 paoints
VISCOMETER: Bohlin
Date: 6-16-93 Anaiyst: APH _ )
FORMULATION # Regression Qutput:
Dry Solids Wt % Constant -2.32 0.00
Cement 21.00 Std Errof 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
Caicium Carbonate 0.00
Blast Furnace Slag 0.00 X Coefficient(s) 0.68
Total 100.00 S3td Err of Coef. 0.01
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 18.370 0.360 -0.44
33.00 565 339 304.70 2 484 11.530 0.228 -0.65
27.00 361 217 182.90 2.285 8.35% 0.184 -0.79
18.00 1.84 111 83.95 1.973 5276 0.103 -0.99
ap1022
INPUT VALUES: o
K’ = 0.004749 L = 100.00 s
n' = 0.676 Fanning = 0.01
Shear Rate = 511.00 e
Density = 13.14  #/Gal A
10 Min Gel Strength 12.61 2
08
ANSWERS: Y
Viscosity 30.112 cps
Velocity = 3.723 fi/sec e T 21 22 23 24 25 28 27
Velocity = 34.272 gal/min Log Sr
Pressure Drop = 2.931 psi
10 Min Gel Strength 13.43 [b/100 sq ft




Sample #;

Date:
FORMULATION #
Dry So

lids

Cement
Fiy Ash
Attapulgite Clay
Indian Red Clay
Calcium Carbonate
Blast Furnace Slag

1.07
5.65
3.81

Totat
WASTE SOLUTION 1.D.;
Mix Ratic
Sp Hz
42 00 1
33.00
27.00
18.00

INFPUT VALUES:
K’

n =
Shear Rate =
Censity =
10 Min Gel Strength

il

ANSWERS:
Viscosity =
Velocity
Velocity =
Pressure Drop

10 Min Gel Strength

[

1.84

Viscosity and Critical Flow Rate Calculations

AP1023

6-16-93

8.40
N (RPM)

664
339
217
111

0.003632
0.731
511.00
13.28
1217

For Freshly Prepared Grout Mixes

Wt %
21.00
68.00
11.00

0.00

0.00

C.00
100.00
Actual 102

Sr (Sec-1)

587 60
303.60
191.80

93.37

L =
Fanning =

#/Gal

32.395
3.743
34.453
2.994
12.96

Sample Point:
VISCOMETER;
Analyst: APH

WHC-SD-Wh-Dp_g34

4 points
Bohlin

Regression O-utp ut:

Constant

Std Err of Y Est

R Sguared

No. of Chservations
Degrees of Freedom

X Coefficient(s)
Std Err of Coef,
ap Solution
Ibs/gal
Log Ssipa)
2.776
2.482

2.283
1.970

0.2

100.00
0.01

0.6

Log Ss

cps
ftisec
gal/min

psi

ib/100 sq ft

-0.44

-0.51

20.730
11.430
8.340
5.304

-2.44
0.03
(.99
4.0C
2.00
0.73
0.05
Ss(lb/ft2) Log
0.408 -0.39
0.224 -0.65
0163 -0.79
0.104 -0.98
AP1023

REVO

0.00

a3

23 24
Log Sr

25




Viscosity and Critical Flow Rate Calculations

For Freshly Prepared Grout Mixes WHC-SD-WM-DP-054 REV O

Sample #: ap1024 Sample Point: 4 points
VISCOMETER: Bohlin
Date: 6-16-93 Analyst: APH ) B
FORMULATION # Regression Qutput;
Dry Solids Wt % Constant -2.31 0.00
Cement 2100 Std Errof Y Est 0.03
Fly Ash 68.00 R Squared 0.89
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) 0.70
Total 100.00 Std Err of Coef. 0.04
WASTE SOLUTION 1D Actual 102 ap Solution
Mix Ratio 8.40 Ibs/gal
Sp Hz N (RPM}  Sr (Sec-1) Log Ss(pa) Ss(ih/ft2) Log
11.07 664 597.60 2776 22.450 0.440 -0.36
565 338 303.30 2.482 12,790 0.251 -0.66
3.61 217 161.80 2.283 5.422 0.185 -0.73
1.84 111 593.18 1.968 5.138 0120 -0.92
ap1024
INFUT VALUES: 03 .
K' = 0.004952 L = 100.00 0.4
n' = C.695 Fanning = 0.01 05
Shear Rate = 511.00
Density = 1313 #/Gal 3 2 -
10 Min Gei Strength 12.04 = e
-0.84
ANSWERS: el
Viscosity = 35.398 cps
Velocity = 4.154 ft/sec We T zZv 2z 23 24 25 25 27 ze
Velocity = 38.238 gal/min Lag Sr
Pressure Drop = 3.646 psi
10 Min Ge! Strength = 12.82 I6/100 sq ft



Sample #:

Date:
FORMULATION #
Cry So

lids

Cement
Fly Ash
Attapulgite Clay
indian Red Clay
Calcium Carbonate
Biast Furnace Slag

Total
WASTE SCLUTION
Mix Ratto

Sp Hz

42.00 1
33.00
27.00
18.00

INPUT VALUES:

K’ =
n‘ =
Shear Rate =
Density =
10 Min Gel Strength

ANSWERS:
Viscosity

Velocity =
Velocity =
~ Pressure Drop
10 Min Gel Strength

1.D.:

1.07
5.65
3.61
1.84

Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes

ap1025

6-16-93

8.40
N (RPM)

664
339
217
111

0.009141
0.648
511.00
13.43
12.48

Wt %
21.00
£8.00
11.00
0.00
0.00
0.00
100.C0

Sample Point;
VISCOMETER:
Analyst: APH

WHC-SD~WM—DP-054 REVO

4 points

Beohiin

Regression Cutput:

Constant

Std Err of Y Est

R Squared

No. of Observations
Degrees of Freedom

X Coefficient(s)
Std Err of Coef.

Actual 102 ap Solution

Sr {Sec-1)

597.60
305.40
193.20

093.84

I_ =
Fanning =

#/Gal

48.622
5.333
49.093
6.147
13.29

Ibs/gal

Log

Ss(pa)

2.776
2.485
2.286
1.972

100,00
0.01

Log 5s

cps

ft/sec

gal/min

psi
ib/100 sqg ft

-0.2

03

-0.51
-0.51
0.7

08

-2.04 0.01
0.02
0.99
4.00
2.00
0.65
0.04
Ss(Ib/ft2) Loy
0.585 -0.23
0.358 -0.45
0.268 -0.57
0.179 -0.75
ap1025
18 2z 21 22 29 24 ©5 28 27

Log Sr

28



Sample #:

Date:
FORMULATION #
Dry So

lids

Cement
Fly Ash
Attapulgite Clay
Indian Red Clay
Calcium Carbonate
Blast Furnace Slag

Total

WASTE SCOLUTION 1.D.:

Mix Ratio

Sp Hz
42.00
33.00
27.00
18.00

1

INPUT VALUES:

K' =
n' =
Shear Rate =
Density =
10 Min Gel Strength

ANSWERS:
Viscosity =
Velocity
Velocity =
Pressure Drop

10 Min Gel Strength

1.07
5.65
3.61
1.84

Viscosity and Critical Flow Rate Calculations

WHC-SD-WM-DP-054 REVO

mdpt100

6-16-93

0.00
N (RPM)

664
339
217
111

0.002584
0.943
511.00
0.00
0.00

For Freshly Prepared Grout Mixes

Wt %
0.00

000

0.00

0.00

0.00

. 0.0C
0.00
Brockfield

Sr(Sec-1)

€00.20

307.10
194.80
96.27

I_ =
Fanning =

#[Gat

86.775
ERR
ERR
ERR
6.00

Sample Point: 4 points
VISCOMETER; Bohlin
Analyst: APH B )
Regression Dutput:
Constant -2.59 0.00
Std Err of ¥ Est 0.01
R Squared 1.00
Nec. of Observations 4.00
Degrees of Freedom 2.00
X Coefficient(s} 0.94
Std Err of Coef, 0.02
100 cps oil
Ibs/gal
Log Ss{pa) Ss{b/ft2) lLog
2778 54120 1.081 0.03
2.487 29720 0.583 -0.23
2.290 19.300 0.378 -0.42
1.883 9.644 0.189 -0.72
mdpt100
a1
100.00 d
0.01 0.1
-0.21
g 03
g os
054
-0.61
cps
ft/sec 7
gal/min 08 2 21 22 23 24 25 25 27
.OSJ' Log Sr
iB/100 sq ft



Sample #:

Date:
FORMULATION #

Dry Solids

Cement
Fly Ash

Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes

mdpt1001

£-18-93

Attapulgite Clay
Indian Red Clay
Calcium Carbonate
Blast Furnace Slag

Total
WASTE SOLUTION 1.D
Mix Ratio
Sp Hz
42.00
33.00
27.00
18.00

INPUT VALUES:

K =
n' =
Shear Rate =
Density =
10 Min Gel Strength

ANSWERS:
Viscosity
Velocity
Velocity
Pressure Drop
10 Min Gel Strength

il

11.07
565
3.61
1.84

0.00
N (RPM)

664
339
217
111

C.002554
0.944
511.00
0.00
0.6C

Wt %
0.00
000
0.00
000
0.00
0.00
0.00
Brookfield

Sr (Sec-1)

£00.90
307.30
195.00

96.51

[ =
Fanning =

#/Gal

86.476
ERR
ERR
ERR
0.00

Sample Point:
VISCOMETER:
Analyst: APH

Regression O-utputi

Constant

Std Err of Y Est

R Squared

No. of Observations
Degrees of Freedom

X Coefficient(s)
Sta Err of Coef.

100 ¢cps oil
Ibs/gal

Log

Ss{pa)

2.779
2.488
2.290
1.985

100.00
0.1

WHC-SD-WM-DP-054 REV O
4 points
Bohiin

-0.21

Log Ss

-0.34

0.4

-0.54

-0.61

cps

-0,7

ft/sec
galimin

psi

ib{100 sqg ft

a7

0.8

-2.59 0.00
0.0t
1.00
4.00
2.00
0,54
0.02
Ss(Ib/ft2) Log
1.058 0.02
0580 -0.24
0377 -0.42
0.188 -0.73
mdpt1001
/-
19 21 2z 23 24 25 26 27 2%

Log 3¢



Viscosity and Critical Flow Rate Calculations

Sample #: Ispt100

Date: 6-17-93
FORMULATION #

Dry Solids

Cement

Fly Ash

Attapulgite Clay

Indian Red Clay

Calcium Carbonate

Blast Furnace Siag

Total
WASTE SOLUTION 1.D :
Mix Ratio 0.00
Sp Hz N (RPM)
42,00 11.07 664
33.00 565 339
27.00 3.61 217
18.00 1.84 111
INPUT VALUES:
K = 0.001971
n' = 0.992
Shear Rate = 511.00
Censity = 0.00
10 Min Gel Strength 0.00
ANSWERS:
Viscosity =
Velocity
Velocity =

Pressure Drop =
10 Min Gel Strength =

Far Freshly Prepared Grout Mixes

Wt %
0.00

0.00

0.00

0.00

0.00

0.00

0.Q0
Brookfield

Sr (Sec-1)

564.90
300.00
190.00

92.63

L =
Fanning =

#/Gal

89.657
ERR
ERAR
ERR
0.00

Sample Point;
VISCCMETER:
Analyst; APH

Regression O—utput:

Constant
Std Err of Y Est
R Squared
No. of Observations
Degrees of Freedom
X Coefficient(s)
Std Err of Coef.
100 cps oil
Ibs/gal
Log Ss(pa)
2.774 56.800
2.477 28.740
2.279 18.320

100.00
0.1

-0.21

Log Ss

054

-0.61

cps
ft/sac
gal/min

psi

1b{100 sq ft

-0.74

-0.3

-0.8

1.967 8975

WHGC-SD-WM-DP-054 REV O

4 points
Bohlin

-2.71 0.00
(.00
1.00
4.00
2.00
0.99
0.00
Ss(lb/ft2) lLog
1.113 0.05
0.563 -0.25
0.358 -0.44
0.176 -0.75
Ispt100

2 2t 22 2a 24 25 28 o7 28
Log ¢



Sample #:

Date:
FORMULATION #

Dry Solids

Cemen

t

Fly Ash

Attapulgite Clay
Indian Red Clay
Calcium Carbonate
Blast Furnace Slag

Total
WASTE SOLUTION 1.D
Mix Ratio
Sp Hz
42.00 11.07
33.00 565
27.00 361
18.00 t.84

INPUT VALUES:
K

n'

Shear Rate
Density =
10 Min Gel Strength

It

ANSWERS:
Viscosity =
Velocity =
Velocity
Pressure Drop
10 Min Gel Strength

It

Viscosity and Critical Flow Rate Calculations

For Freshly Prepared Grout Mixes

lspt1001
6-17-93
Wt %
0.00
0.00
.00
C.00
.00
0.00
0.00
Brookfield
0.00
N (RPM)  Sr (Sec-1)
664
339
217

111

0.001841 L =
1.002 Fanning =
511.00

0.00 #/Gal
0.08
89.353
ERR
ERR
= ERR
= 0.00

Sample Point:
VISCOMETER:

Analyst: APH

WHC-SD-WM-DP-054 REV O

4 points
Bahlin

Regression O-utput:

Constant

Std Err of Y Est

R Sguared

No. of Observaticns
Degrees of Freedom

X Coefficient(s)
Std Err of Coef.

100 cps oil
Ibs/gal

Leg

Ss(pa)

2774
2.479
2.279
1.968

100.00
0.1

0.2

Log Ss

.0.54

0.6

cps
ft/sec
gal/min

psi

1b/100 sg ft

0,71

39

-0.34

044

0.8

-2.73
0.00
1.00
4.00
2.00
1.00
.00
Ss(lb/ft2} Log
1.108 0.04
0.561 -0.25
0.356 -0.45
0172 -0.76
Ispt1001

0.00

19

22

23 24
Log Sr

25 26 27



Sample #:

Date:
FORMULATION #

Cry Solids

Cement
Fly Ash

Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes

Attapulgite Clay
Indian Red Clay

Calcium Carbonate
Blast Furnace Slag

WASTE SOLUTION [.D.

Mix Ratio

Sp Hz
42.00
3300
27 00
18.00

INPUT VALUES:

K’ =
n' =
Shear Rate =
Censity =
10 Min Gel Strength

ANSWERS:;
Viscosity =
Velocity
Velocity =
Pressure Drop

10 Min Gel Strength

11.07
565
3.61
1.84

0.002236

0.

664
339
217
111

983

511.00
0.00

100cpsStart
6-25-93
Wt %
0.00
G.00
0.00
0.00
0.00
0.00
Brookfield
0.00
N {RPM}  Sr(Sec-1)

L =
Fanning =

#/Gal
0.00

96,532
ERR
ERR
ERR
0.00

Sampie Point: 4 points
VISCCMETER: Bohlin
Analyst: APH } .
Regression Output:
Constant -2.65 0.00
Std Err of Y Est 0.00
R Squared 1.00
No. of Observations 4.00
Degrees of Freedom 200
X Coefficient(s) 0.98
Std Err of Coef. 0.00
Ibs/gal
Log Ss(pa) Ss(ln/ft2) Log
2776 £1.260 1.201 0.08
2.478 31.200 0.612 -0.21
2.281 19.980 0.392 -0.41
1.970 9869 0.193 -0.71
100cpsStart
21
100.00 01
0.01 01
.24
& 039
g ~0.41
-0.54
-0.64
cps
ftisec 7
gal/min B S T
psi Log Sr

Ib/100 sq ft

WHC-SD-WM-DP-054 REV O




Viscosity and Critical Flow Rate Calculations

For Freshly Prepared Grout Mixes

Sampie #:  100cpsStart #2

Date: 6-29-33
FORMULATION #

DOry Solids

Cement

Fly Ash

Attapulgite Clay

Indian Red Clay

Calcium Carbonate

Blast Furnace Slag

WASTE SOLUTICN I.D.:  Brookfield

Mix Ratio 0.00
Sp Hz N (RPM)

42 00 11.07 £64
33.00 5.65 339
27 .00 3.61 217
18.00 1.84 111

INPUT VALUES:

K' = 0.002274

n' = 0.980

Shear Rate = 511.00

Density = C.00

10 Min Gel Strength =

ANSWERS:
Viscosity =
Velocity
Velocity =

Pressure Drop =
10 Min Gel Strength =

Wt %
0.00
0.00
0.00
0.00
0.00
0.Q0

Sr (Sec-1}

597.90
300.60
190.20

93.22

L =
Fanning =

#/Gal
0.00

96.339
ERR
ERR
ERR
0.00

Sample Point:
VISCOMETER:

Analyst: APH

WHC-SD-WM-DP-054 REV O

4 points
Bohiin

Regression Cutput;

Canstant

Std Errof Y Est

R Squared

No. of Obsgervations
Degrees of Freedom

X Coefficient{s)
Std Err of Coef.

0.98
0.00

Ss(lb/ft2)

1.201
0.60%9
0.382
0.184

-2.64
0.00
1.00
4.00
2.00

Log

0.08
-0.22
-0.41
-0.71

0.00

100cpsStart #2

Ibs/gal
Log Ss(pa)
2777 61.280
2.478 31.090
2.281 20.000
1.970 2.899
Q.1
100.00 21
0.0 011
-0.2
& 034
F o4l
-0.54
06
cps
ft/sec 1
gal/min R
psi

15/100 sq ft

23 24
Log Sr

T T T
25 28 27 29



Viscosity and Critical Flow Rate Calculations-

Sample #: 102AP Gas

Analysis #1
Date: 8-29-93
FORMULATION #
Dry Solids
Cement
Fly Ash

Attapuigite Clay
Indian Red Clay
Calcium Carbonate
Blast Furnace Slag

WASTE SOLUTION LD.: Brookfield

Mix Ratio 8.40
Sp Hz N {(RPM)

4200 11.07 664
33.00 565 339
27.00 3.61 217
18.00 1.84 IRA

INPUT VALUES:

K’ = 0.002452

n' = 0.744

Shear Rate = 511.00

Density = 13.25

10 Min Gel Strength 12.53

ANSWERS:

Viscosity =

Velocity =

Velocity =

Pressure Drop
10 Min Gel Strength =

For Freshly Prepared Grout Mixes

Wt %
21.00
68.00
11.00
0.00
0.00
0.00

St (Sec-1)

587.50
304.40
182.70

93.88

L =
Fanning =

#/Gal
0.00

23.759
2.898
26.679
1.791
13.34

WHC-SD-Wi-DP-054 REV O
Sample Point: 4 points
VISCOMETER: Bohlin
Analyst: APH _
Regression Cutput:

Constant -2.61 0.00
Std Err of ¥ Est 0.02
R Squared 1.00
No. of Observations 4.00
Degrees of Freedom 2.00
X Coefficient(s) 0.74
Std Err of Coef. 0.03
Ibs/gal
Log Ss(pa) Ss{ib/i2) Log
2.776 14,930 0.283 -0.53
2483 8.525 0167 -0.78
2285 6.156 0121 -0.92
1973 3.751 0.074 -1.13
102AP Gas
-0.5
100.00 051
c.o 07
$ -0.84
51 -0.91
.14
101
cps
ft/sec T s 21 2z 23 za 25 <z Z7 s
gal/min Log S

psi
ib{100 sq ft



Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes

WHC-SD-WM-DP-054 REV O

Sample #: 102AP Gas Sample Point: 4 points
' Analysis #2 VISCOMETER: Bohlin
Date: 6-29-93 Analyst: APH _ _
FORMULATION # Regression Cutput:
Cry Solids Wt % Constant -2.67 0.00
Cement 21.00 Std Errof ¥ Est 0.01
Fly Ash 68.00 R Squared 1.00
Attapuigite Clay 11.00 No. of Observations 4.00
indian Red Clay 0.00 Degrees of Freedom 2.00
Calcium Carbonate 0.00 '
Biast Furnace Slag 0.00 X Coefficient(s) 0.76
Std Err of Coef, 0.03
WASTE SCLUTION 1.D.:  Brookfield
Mix Ratio 8.40 Ibs/gal
Sp Hz N {RPM}  Sr (Sec-1) Log Ss{pa) Ss(lb/ft2) Log
11.07 664 585.80 2775 0.281 -0.55
5.65 339 304.50 2.484 0.161 -0.79
3.61 217 192.80 2285 0113 -0.95
1.84 111 S54.05 1.973 0.069 -1.16
102AP Gas
INPUT VALUES: o8
K’ = 0002117 L = 100.00 oc g
n' = 0.761 Fanning = 0.01
Shear Rate = 511.00 07
Density = 13.11  #/Gal 2 08
10 Min Gel Strength 0.00 0.00 g ol
ANSWERS: ]
Viscosity = 22.835 cps i
Velocity = 2.782 ft/sec
Velocity = 25605 gal/min THe £ 21 22 23 24 25 28 27 oe
Pressure Drop = 1.632 psi Los S

10 Min Gel Strength = 0.00 Ibf100 sq ft

34



Sampie #:

Date:
FORMULATION #
Dry So

lids

Cement
Fly Ash
Attapulgite Clay
Indian Red Clay
Calcium Carbonate
Blast Furnace Slag

WASTE SOLUTION
Mix Ratio

Sp Hz

42.00 1
33.00
27.00
18.00

INPUT VALUES:
K’

n =
Shear Rate =
Density =
10 Min Gel Strength

H]

ANSWERS:
Viscosity =
Velocity
Velocity
Pressure Drop
10 Min Gel Strength

1.D.:

1.07
5.65
3.61
1.84

Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes

102AP Gas
Analysis #3
6-29-93

Brookfield
8.40

N (RPM)

664
339
217
IR

0.002459
0.768
511.00
13.50
12.48

Wt %
21.00
£3.00
11.00
0.00
0.00
0.00

Sr (Sec-1)

597.50
304,60
192.70

93.82

L =
Fanning =

#/Gal
0.00

27.638
3.148
28.989
2.7155
13.29

WHC-SD-W-DP-054 REVO

28

Sample Point: 4 points
VISCOMETER: Bohlin
Analyst: APH }
Regression Output:
Constant -2.61 0.00
Std Err of Y E£st 0.02
R Squared 1.00
No. of Cbservations 4.00
Degrees of Freedom 2.00
X Coefficient(s) 0.77
Std Err of Coef, 0.03
Ibs/gal
Log Ss(pa) Ss(lb/ft2) Log
2.776 17.530 0.344 -0.48
2.484 9.761 0.191 -0.72
2.285 6.943 0.136 -0.87
1.972 4.215 0.083 -1.08
102AP Gas
0.4
100.00 5] d
0.01 -0.61
$ -0.71
?" -0.81
-0.89
]
cps
ftisec N2 2 zz 2z ae 26 27
galfmin kog S
psi

16/100 sq ft

o4



Viscosity and Critical Flow Rate Calculations
For Freshly Prepared Grout Mixes

WHC-SD-WM-DP-054 REV O

Sample #:  100cps? Sampie Point; 4 points
After Analysis VISCCMETER: Bohlin
Date: 6-29-93 Analyst:  APH . .
FORMULATION # Regression Output;
Dry Solids Wt % Constant -2.68 0.00
Cement 0.00 Std Err of ¥ 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 Freadom 2.00
Calcium Carbonate 0.00
Blast Furnace Slagy 0.00 X Coefficient(s) 0.99
Std Err of Coef. 0.00
WASTE SOLUTION 1.D..  Brookfield
Mix Ratio Q.00 Ibs/gal
Sp Hz N {RPM}  Sr(Sec-1) Log Ss{pa) Ss{lb/ft2) Log
11.07 664 587.10 2776 60.940 1.194 0.08
5.65 338 300.30 2478 30.840 0.604 -0.22
3.61 217 190.30 2.279 19.660 0.385 -0.41
1.84 111 93.06 1.869 2617 0.188 -0.72
10Ccps1
INPUT VALUES: e
K = 0.002095 L= 100.00 T
n' = 0.993 Fanning = 0.01 A
Shear Rate = 511.00 °
Density = 000 #/Gal 5 031
10 Min Gel Strength = 0.00 3 o
-0.5
ANSWERS: °e
Viscosity = 96.000 cps 7
Velocity = ERR ft/sec e Z1 2z os 24 75 ze z7 e
Velocity = ERR gal/min Log &
Pressure Drop = ERR psi
10 Min Gel Strength = 0.00 [b/100 sq ft



Viscosity and Critical Flow Rate Calculations
For Freshly Frepared Grout Mixes

WHC-SD-W-Dp-054 REVO

Sample #. 100cpsi Sample Point: 4 points
After Analysis VISCOMETER: Bohlin
Date: 6-29-93 Analyst: APH : )
FORMULATION # Regression Output:
Dry Solids Wt % Constant -2.66 0.00
Cement 0.00 Std Err of ¥ 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 Dedrees of Freedom 2.00
Calcium Carbonate 0.00
Blast Furnace Slag 0.00 X Coefficient(s) 0.99
Sid Err of Coef. 0.00
WASTE SOLUTION [L.D.:  Brookfield
Mix Ratio 0.00 Ibs/gal
Sp Hz N (RPM}  Sr (Sec-1) Log Ss(pa) Ss{lb/ft2) Log
11.07 664 596 90 2776 61.360 1.203 0.08
5.65 339 300.30 2.478 31.070 0.6809 -0.22
3.61 217 180.30 2278 18.780 0.388 -0.41
1.84 111 33.07 1.963 9.785 0.1g2 -0.72
100cps1
INFUT VALUES: 0!
K = 0.002173 L = 10C.00 e
n' = 0.988 Fanning = 0.01 a1
Shear Rate = 511.00 0.2
Density = 0.0C #/Gal 2 031
10 Min Gel Strength = 0.00 B oa
6.5
ANSWERS: oo
Viscosity = 96.547 cps
Velocity = ERR ft/sec 1
Velocity = ERR gal/imin PEY 3 21 2z 23 24 2s s 27 18
Pressure Drop = ERR psi toa 8
10 Min Gel Strength = 0.00 ib/700 sq ft

36



WHC-S0-Wii-DP-054 REV O

CORRESPONDENCE
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BEST AVAILABLE Cory
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pH

RESULTS - - QC RESULTSQC IDINFO.
ID: SAMPLE BEGINSTE  BLANK |BEGINSTOD ~BLANK
% REC D .D.
(G698 9.37 10020 NA G696 NA
G699 K] T 100.20 NA G696 | NA
. G700 10.92 T 100.20 NA G696 | NA
G701 11.02 100.20 NA G696 NA
G720 1117, 101.00 NA G718~ NA
G721 11.09 101,00 NA G718 NA
G722 11.05 101.00 NA G718 T NA
. G728 11.14 ©101.00,  NA G718 NA
.~ Gr47 1.4 100.10 550 G745 G746
G748 {112 ~ 10010 550 G745 G746
G749 1111 10010 550] G745 | G/46
G750 Tt . 100.10 2901 G745 G746

O Add $50-d@-WM-GS-OHM



£33

|ION CHROMATOGRAPHY
‘QCRESULTS

'RESULTS

1

~ [ANALYTE

I SAMPLE

G698

G699 |

G700

_Gror |
G720

G2
Gra2

Grs |
_Grd7 |
G748 |
G749
G750 |
G698 |
G699
. G700
Gro1
G720
G721t =
- G722
o Gr23
- Gr4r
i G748
. G749
G750

~ NOZ
- NOz ¢
NGOz -
_NOZ
- NO2
NO2™ | 1.56E+02!
NO2” ]
~NO2_
~ NOzZ_ |
NO2

__No2_

NO3
NO3

NO3
~ NO3

NO3

ug/ml _
<1 OE+00]

2.45E+02]
<1.0E+00 |

| 1.41E+02:

NO2

NO3

NO3
NO3

NO3

NO3
NO3
NO3

- 2.13E+02
T1.93E+02
215E+02°
<1.0E+00
266E+02
3ATE+02
4.54E +02

 BEGSTD | BLANK

% REC

o 199Et02T::;“_ <1.0E+00 |
200E+027 _ 95.86| <1.0E+00
95.86 ' <1.0E+00

| 1.50E+02°
| <1.0E+00

2.03E+02
T243E+02
| 3.35E+02

9866 <1.0E+00
9866 <1.0E4+00
98.66 <1.0E+00

|
1 <1.0E+00
r 2.63E+02.
2B9E+02'
~_ 343E+02.
<1.0E+00

9827
9827
9827
9827
9793
9793 <
a7.93 <
97.93 <

9896

u7ml
05, 86‘ <1 .0E+00

~ [QCIDINFO.
BEG STD! BLANK |

D D
" G696

95.86 <1.0E+00

~ 95.86:<1.0E+00 |

9586 <1.0E4+00 | G718 |
G718

8586 <1.0E+00

!

TGe%
- G718

G696 GeI7 |
G696

G718 |

08.66: <1.0E4+00 | o
) | G745 G746
Gra6 |
G746 |

9896 <
98.96 <
<

| Gege
GB96
G718

| G145

Grig [ G719

G745
G745 |

G696
- GB% |

G718 G719

G718 0 G719

al o ' (T B

G718 T Gr9
G745
G745
G745
G745 |

G897
G697 |
G719
_ G719 |

G719 |

G746 |
G746

G697 _|
L Ge9r
__Gey7
G697 |
G719

G746 |
G746
G7a6
G746 |

QAZE va0-gg-p SM-GS-OHA



£2

Am—241

RESULTS L _QCRESULTSQCIDINFO |
ID: SAMPLE BEGINSTC  BLANK [BEGINSTO BLANK

| uci/mi ' %REC ! uci/mil b« 1D, |
G698 | <127E-05] 10000 <1.2/E-05] G696 G697 |

- (G699 <1.27E-05 . 100.00 <1.27E-05 G696 G697 |

G700 <127E-05, | 100.00 <1.27E-05 G696 G697

G701 T <127E-05] B 100.00 <1.27E-05 (G696 (5697

- G720 <1.27E-05 108.20 1 <1.27E-05 G178 G719
Gr2l | <127B=05° ¢ 10820 <12/E-05) G178 ~ Gr19

- Gr22 <1.27E-05 1 10820 <1.27E-05] G178 G719

_ Gra3 | <127E-05 0 10820 <1.27E-05] G178 G719

} G747 | <340E-05 122.80 | <3.40E—05 G754 G746

. G748 | <3.40E-05 | 97.40 <3.40E-05 G754 - (G746

G749 548E-05 . 97.40 <3.40E-05 G754 . (G746

G750 [<3.40E-05 ° 122.80 ' <3 40E—05 G54~ Gr46_ |

O AZY +S0-dG-WAA-0S-OHM



Tc—-99

RESULTS i QC RESULTSTQC ID INFO.
. ID:  SAMPLE __E}EGIN STC BLANK | BEGSTD BLANK
i T 9%REC | D ID,
uCiym |+ o WCiml - IR
G698 | <8.14E—06] 9560 <8.38E—06 G696 | (GB97
G699 | B394E-04 0500 <8.38E—06 G696 | G697 |
G700 | 3.79E-04: 9590 <B838E-06 G59_.6__WG€3_9_L
G701 [T 4B4E=04. 79590 <8.38E=06] G696 G697
G20 | <7.07E=06 18960 147E=05| G718 G719
G721 | 316E=04] . 8960 147E=05| G718 | G719 _
 Gr2 | 284E-047 | 8960 147E-05 Gr18_,_ Gr19 |
Gra3 311E-04] 89601 147E-05. G718 | Gr19 |
G747 [<T.06E-05 | __f03.10i  8.78E-06] G745 ' Grd6
G748 | 373E-04] 103.10, 8.78E—06| G745 G746 _
 Grdg | 412E-04” | 10310 B78E-06| G745 G746
" G750 | 6.08ES04] 103,10 8.78E-06 G745 | G746

O AJYH +50-d0-WAA-0S-OHM



99

... 1w . - S

'RESULTS o ~ QCRESULTSQCIDINFO |
- 1D SAMPLE IBEGINSTC  BLANK [BEGINSTC BLANK
- ougCmL | 1 %BEC . ugC/mL - ID: LD,
~ (Ge98 | <5.50E+00 | ~ 09500; <550E+00] G696 G697 |
G699 | <550E+00 9500] <5.50E+007 G696 (G697
CGTO0 | 770E+00] | 9500 <550E+00| G696 | Goo7
G701 1.10E¥01] 95001 <550E+00| Gegs | Gy
G720 | <550E4001° 9600  <550E+001 G718 | G/19
“Gr2i | <BB0ETO0T 9600 <550E+000 G718 | G719
- Gre2 | 7.15E+00° 9600 <550E+00, G718 ! G719 |
G723 | 8.80E+00 ~___ 96.00 <550E+00| G718 G719
G747 <BB0EQ) | T 9460 <550E+001 G745 G746
G748 7AQEFO0] 9460 <550E+00 G745 Gr4b
Gra9 | 9.30E+00 9460 <BS0EX00| G745 Gr46
Grs0  TS0E40T 9460 <B50E¥00 G745 G746

O A3H Ye0-dQ-W-aS-oHm
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WHC-50-

Wivi-DP-054 REVO

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY
ANALYTICAL BATCH

BE@JL /370

/O2. sNAY

Lab Segment Serial Na.

G 5‘37 CSiy CS‘M CGea) (0] CAO,

Customer ID:

A-O A[AZ)A}%IL/%-<

Analysis:

Sampleﬁ ,\L
e

Procedure/ Rev: LA’QJQ'/DD ( - g

Instrument:§ 1y &q L@seg{{_'iaf? O
G

Technologist: § Date: 51(0‘7>
Starting Time: %@ b/—fj 3\0 Temperature 79 ° /=
Ending Time: |73 & Chemist: ) L QC[\ »f-—
Comments:
Description Lab ID Description Lab ID
WiMmes GSUG-5517| |1
2| Blewk G 595l 2 12
3 %M.L, GCH7-5703) |13
4 5"\/\»«& e GCSag - Sa13) 114
: .SO\W\(] ~ GS&H S7/77 15
6|, e LUD-57(4 [18
7| S e GLol-57203 |17
8 Sw-\ole Gw&é‘)}? 18
a 19
10 20
Standard Primary Book No. | Second Book No. {Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol, Standard
LS NBSPH-L L ad i -C ()
Lice @817 LIgMb-¢ (n)
G8

=

S

A-6000-B81 (03/921



WHC-SD-WM-DP-054 REVO

ANALYTICAL BATCH SUMMARY SHEET

METHOD: (A ’{l:*lr_c’_‘,/,u_q ANALYTE: +H ANALYSIS START DATE: ¢ -7 -1~

-PREPARED BY: Rob Schroeder DATE PREPARED: ¢ —(=-13

PROJECT : 10z AscxUNITS: NoNE  SAMPLE PREPS Direct / Digest wt.=

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

ST D 545 (0O 1do.1
BlK G596 b TS5 $h9z 6,771

A-O 597 (0,69

A= 54 o, 5

A- (= 599 0. 40

A- 3% G 6oo VL8

A - G60O] 10,715

A-5 & 6o 1. 63

L3 N0 SPECIAL PROBLEMS / METHOD VARIATIONS IN THIS BATCH
NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH:

R sXehosdon

-1R~-93



WHC-SD-WM-DP-054 REV O
pH ANALYSIS - UNDIGESTED SAMPLE

Senat No Sampie Paint Cate ~ Time lssueq Prioray
|G 595.-5513| 102 5 DAY 7-22-93 |14:28 23
Oetermoration Metnog Sfanzary Result Urins Crarge Coze fauns |
pH LA-212~102 NONE D44B3 0
Sample Size Custamer 1D
? STD
Flsegrskso(:alcula wans Resulls
Al
STD# ;E%,E 5 RESULT .-.-Z s-—’a-qz
vy (R
S70% 2 AAboS  RESULT "’f‘ 00
STD VAL 40 %REC 1600
N
Angger -9 Analyst - 2 Araiyst -3 C)i‘/ Araiyst - §
* r L/
! /’ £
; AM//Q&
Date T.me Completed Lap Uni Mg @-F-Q 3 ~ \

] = — y-samﬁsyn-ao-ua\
Senai No Sample Paint . Date Tima lssued Frionty
G 585.-5613| 102 5 DAY 7-22-93 114:28 25
Ceterminaticn Meinge. S1anga-d Resalt Unis Crarge Code Reruns
pH LA-212-102 NONE D44B3 0
Sampie S.ze Customer 1D
? BLK
Remarks Calculabons Resul's !

REAGENT BLANK
@;
G Q,\,J\ -1 Rus
‘ Anatyst - 2 Analysl -3 Anal,,-sk{, Anaiyst - §
’ ey Mrs My Hrs Hfs /
A

Date

g&-L-a9>

Tine Completed

13.45

Lab Unit Mgr e_q-ﬁ]g

(=

}ﬁ//// 5

5460061 (R0 83

BEST AVAILABLE COPY

70




WHC-SD-WM-DP-054 REV O
pH ANALYSIS - UNDIGESTED SAMPLE

Seral No

Sarple Poat Dl!”e Time Tnsoed o
G 597.-5713| 102 5 DAY 7-22-93 [14:29 |23
Determrat Meimzs Standarg Hesut Unig Charge Code Reruns |
pH LA-212-102 |NONE D44B3 0
Samgie Sue Cusiomer JD
? A-0
Remarks CaFCtalatronEﬁs?!.s 393
Analyst - 2 Analyst -2 Ar‘a\,sp‘/-‘ Analyst -5
< /7 /
é‘ Tirme Campreted Lap Unit Mgr e_q -9z
-4> | 13145 % //t
. 54-5&9‘&' (o habazh
S e R e ___I‘ R o e F“\-\‘, "_
Sanal Mo Sampie Point Date Time i3sued Pronl
G 598.-5713] 102 5 DAY 7-22~93 [14:30 23
Determinaglion Method Siangare Fasul Units Charge Code RAeruns
pH LA-212-102 NONE D44B3 0
Sample Sire Customer 1D
7 A-1
Aemaras. Calculaiars Aesults
Analys( 1 Analyst - 2 Analyst-3 Analyst - 4 Analyst - %
- kirs HIs S 9 /
— ) é
Date Time Campleted L untwgr . @-9-9,3 J/// ;L/
E-leqy | 1345 | eusslhviseds, 3

L2

[

sa.faooo81 (R-10-8Y

BEST AVAILABLE COPY

e




WHC-SD-WM-DP-054 REVO
pH ANALYSIS - UNDIGESTED SAMPLE

Sec.at No Sampie Point D.ale Tima lssued Prionty
G q99 -5713| 102 5 DAY 7-22-83 114:30 23
Tetarmurg! oo Merrog Stanzara Resell Units Chrarge Coae Feryag
pH LA-212-102 NONE D44B3 O
Sampie S.ze Custamer 10
? A-2
Remares, Catzuaniors Results
Amglesro 450 - 2 Anaipgt .3 Ardlyst - 4 Analysl - §
[ (/—\

- ry 5 £/7/
Date T.me Compleied Lab Unit tgr Q_q_q 3z &/4{% /
§-L~93013145 |Rus Lhupedn (4

e

s4-5200.061 (f-10-83)

e " S Tl N s~ |

Seral No Sampie Paiar O.are Time lssued Prigriy
G 600,.-5713| 102 5 DAY 7T-22-83 114:31 23
Cetermizanen Merreo $iandard Resuit Units Charge Code Aeruns
pH LA-212-102 NONE D44E3 1 0
Sarpie 5 e Customer 1D
? A-3
Remrasns Calcylatans Results
/Q.77%
‘-Ad.‘u_,l‘ Ce iy Analyst - 2 Anaryst - 3 Analyst - 4 Anaiyst - 5
i M\
: i1 Hrs Hrg PL Hrs
| - el ﬂ /
' [Due Time Compieted Lan Wit Wgr e-q -3 // /
1F-lb~gn [12:45 | Rw Q / c((/

BEST AVAILABLE COPY

72




WHC-SD-WM-DP-054 REVO
pH ANALYSIS - UNDIGESTED SAMPLE

Sanal No

Sarple Pont

Qa'e

Time fasued Prionty
G B601.-35713| 102 5 DAY 7-22-93 [14:31 23
Determ.natign Metroc Siancard Aesut Urils Charge Code Rerung
pH LA-212-102 NONE D4483 ]
' Sample Size Customer 10
I'2 A-4
Remarks. Calculanons Pasults
i h: X Angipst -2 Analyst - 3 Aratyst - 4 Arglyst - 5
E ~
iy ; Hes His Hrs //
/ S/
!gg Tume Completed Lab Uit Mgr a_.q -3 W J/
-7 113:45 | Rw

5468007061 (R-10-83)

Senal No Sample Fount E.:a:e Time Tssued Phiory
G 602.-5713| 102 § DAY 7-22-93 [14:32 23
Deterrminatncn Method Starcard Resuit Umis Charge Code Reryng
PH LA-212-102 NONE D44B3 0
Sample Size Customer D
? A-5
Remarks Caicula ors Fesuity
¢ u
- lAnalvsl -3 . - e \Ani'ysl -2 Analyst - 3 Analyst - 4 Amatyst - 5
\ ! /7 paauy
—_ . Hrs Hry Hrs
. y/‘/
Lf o LS
Date Time Completed Lan Unmt Mgr -9 -33 d/
- 113:45 [Ruwsdchoedn|l,

5s.630C 061 (R 10-83)

BEST AVAILABLE COPY

73




-

WHC-SD-W-DP-054 REVO

v

4

WESTINGHOUSE HANFORD COMPANY bﬂ /36 Y

ANALYTICAL BATCH

222-S LABORATORY

[02-5-DAY

Lab Segment Seral No.

G L0, G 07, BED . G WA GLlD

Customer

iD:

helo A7, (050 Bl o2,

Analysis:

y

Sample Prep: %
ﬁt (ec

instrument: C;}‘L’ (‘,',gé L,l Procedure/ Rev: /L H] R /2 -,/02{ C-S
‘ - 7. =
Technologist: E . Crm’jfre\ff\\ | Date: f‘,(ﬁ 43
Starting Time: /3:00 Temperature G C’F
Ending Time: /} g%, Chemist: l/ Z_C\(Lu;{\
Comments:
Description Lab ID Description Lab ID
WimMes G Lof-cgy [ 18
2! Blank > co5- 5013 | 112
5[ Cimcle AaETTE |
4 (f\min © b0 7-S3 [ 14
°|Sam ol 5 oy ~57(3] |18
o[l b L0414 [
7| Sampl-€ GEID-573 117
8| v 18
9 19
10 20
Standard Primary Book No. | Second Book No. |[Third Book No. and Final Vol. of
Type and Aliquot Vo, and Aliquot Vol. Aliquot Vol. Standard
L1CS KSERT| NIl B
-—a%f’%’_\—.’_’/;ti : ey |
Liva A1 [BMIL-C () )
s

A-6000-88% {03/92)



WHC-SD-WM-DP-054 REVO

ANALYTICAL BATCH SUMMARY SHEET

METHOD: L&t ) 2~162 /- -5 ANALYTE:

ol

ANALYSTS START DATE: 2./ . 3

PREPARED BY: Rob Schroeder

DATE PREPARED: ¢-|>-¢ =

PROJECT: 102 AScTUNITS: miosse.  SAMPLE PREP@; / Digest wt.=

SPL PT. |SERIAL No.|RESULT #1 |RESULT #2 |DIFF.|AVERAGE! RPD%| %REC|DET LIM
ST 04 te el oo,

BiE GTooS &.1.3

A-lp G O b 1. 39

A-T3 G&07 10,40

R-0O G GoR 9 .44

2] & 609 Q.67

B-= GGl 9,91

L >IN0 SPECIAL PROBLEMS ; METHOD VARIATIONS IN THIS BATCH
NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH:

@UJ X{:J”\J\OEJL,&,\

A

o-1z-97

~J
Ui



WHC-SD-WM-DP-054 REV O
pH ANALYSIS - UNDIGESTED SAMPLE

Saral No Sarple Point Cate Time lysuea Priority
G 604,-5613] 102 5 DAY T-22-93 114:33 23
Detar—ra on Methad Slancard Res, it Units Crarge Code Aeruns
pH LA-212-102 NONE D44E3 0
Sampie Sije Customer 10

? STD

Remarks, Ca! "u ations. Results

5350 BRBH wa

P!'S-Oalﬂhﬂb—c- RES!
ggga T10.00 M
STD# af?zwcf-ut RESULT .00
STD VALA4.00 ZREC to0.0

‘ Q\SQ < -
Araigst -1 Araiyst - 2 Angyst -] ~alest - 4 j-nalys! {
k - / /
- > ) iy

&K
Fon o [l 27

- L4 y-sawﬂn 10-831

,_
I
M
I
=

FESIREgy -

.
e,

Seral No Sample Poinl Dale Time l3sucwn

G 605.-5613| 102 5 DAY 7-22-93 |14:33 L?i
Determinaticn Meined Slargard Resylt Unns Charge Code Re-un-f-_..,1
pH LA-212-10Z NONE D44B3 0
Sample S.ze Cusiomer 10 |
? BLK :

Aemarus Caicu'an.ons Resulls

REAGENT ELANK

.q; L oK,
ZC_\ }6-\0 Mﬂwg

Analyst-1,. Anatyst - 2 Analyst -3 Araiystl - 4 Aralyst -5

EeNEre AL

BEST AVAILABLE COPY

To




WHC-SD-Wii-DP-054 REV O
pH ANALYSIS - UNDIGESTED SAMPLE

Dae

fm

t Ser.al NO Sample Poinl Da'e Time [3s5.ed Priority
e 606.—5713‘ 102 5 DAY 7-22-93 |14:34 {23
Determirauon Method Slanaars Resuil Urits Crarge Coce Rerurs
rH LA-212-102 NONE D44E3 0
Sampie Size Customer 1D
? A-6
Remarks, Ca‘tulatgns Resulls
_%Aa,y 2 Arglys! -3 Ardiyst - & Analyst -5
L |'
l : 5
i _ - . Hrs Hrs

4::2//1 /

§L1y

T.me Compleled

130z

Lan Unit Mgr

Re ,&}w@d’.an

o) ‘“’J < 2 4]

————r et gt ATt F AR e e e AT

1FI - 834

Saral No Sample Point Date Time lssued Pronty
G 607.-5713| 102 5 DAY _ 7-22-983 [14:35 |23
Determinanan Meihod Standard Resylt Unis Charge Code Reryns
pH LA-212-102 NONE D44B3 0
Sample Size Customer 1D
? A-T
Femarks Cacufatons, Resuits

O Anaiyst - 2 Analysi -3 Analyst - 4 Anglyst - %

wirs r Hrs Hrs
Date

F-b-93

Tima Completed

(312

Lab Unit Mgr

3-3-T%

Russslhnoedon

C 2

BN

BEST AVAILABLE COPY

75a-680_ 05 (RINO- AN




WH

GC-5D-

YiM-DP-054 REV O

pH ANALYSIS - UNDIGESTED SAMPLE

P

Senal No ' Sampie POt Da'e Time 1ssued Price 1y
G E0B.-57131 10Z 5 DAY 7-22-93 114:35 23
Determirancn Matmoc Standarg Fesu't Units Chrarge Code Rg-uny
1 pH LA-212-102 INONE D44B3 [O
Sample S.ze Custemer i )
? B-0O
Aemarks Ca'cutators Resulls
AraT st o Acaigst 2 Anaiysl -3 Aralys! -4 Angigst - 5
L L t
L2l Hrs Hfs ‘:P"r-—-ﬁ (5
Date Time Completed Lab Unet hge 8 ,q——C;‘ S P /
& b4y | 1302 (Rusldnpadin

e e A e —— — e —

e e— o

Serial No Sampie Point Date Time lssued Prionty
G 609.—5713[ 102 5 DAY T-22-93 114:35 PAS]
Cetermingren Meatnoa Standard Resuft Unils Charge Code Reruns
pH LA-212-102 !NONE D44B3 0
Sarpie 5.2e Customer 1D
7 B-1
RAeramas Calcu'atans Fesuils
Anal;sr 1 Analyst - 2 Analyst -3 Analyst - 4 . Anslyat - 5
jL /
i Hrs Hrs Hr 1
Date Tome Compiered Lab unit MW %{/ ,
1S L-4% 1131 £

|fﬁ 1083

BEST AVAILABLE COPY

ey
L]

5




WHC-SD-WM-DP-054 REV O
pH ANALYSIS - UNDIGESTED SAMPLE

\ Saral Na Sampie Pgm Ca'e Tima Issued [Pncmy

I jG 610.-57:3| 102 & DAY T-22-93 114:36 23

' Determiraton Meihod Slanzatd Resuil Unrids Chrarge Code Aerurs
pH LA-212-102 NONE D44B3 0
Sample Size Customer 10
? B-2
Remarns Calzulalions Results

i
Araiyst - 1 Lnalyst - 2 " [anayst-3 A 4 Analysi- 5
- '._ Hrs /7 /
Date Tume Completed Lab Unit Mo, G- T qdg / !
GA-gH | 13212 JZUJM g/

754 6800 T A - T

BEST AVAILABLE COPY

=y
¢

9




WHC-SD-WM-DP-054 REVO

K

WESTINGHOQUSE HANFORD COMPANY

&old

222-5 LABORATORY

ANALYTICAL BATCH

Bedely 136
/2.5 DAY

Customer

10:

Analysis:

Lab Segment Serial No.
il G LIS Gl Gll7, G L8

065, b#,f)‘@ $~6 , 3—7

o H

Sample PB: .\L
rec
V

Instrument: &L{ L? 2L, Procedure/ Rev: ZA _ 9)9 )0 (,C)
Technologist: ? C ’ Date: - (0 ,_.6{ ’b
Starting Time: }’b ' 9 O Temperature 7?0 /2
Ending Time: le ') <G Chemist: l) L’QCL ]+
Comments:
Description Lab ID Description Lab ID

mnes Glla-soin| |

2|l Gl ki [12

4 Skhg < 356’57L3 14

SSRM@LD @bw—gﬂ 15

5| Spmp | 175712 |16

7| Goeple Gllg ~S713 117

8 Y 18

9 19
10 20

Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard
s sl ) ¢ (3]
Le § an° HSMG-¢< ()
—80

A-B8000-881 (03/92)



WHC-SD-WM-DP-054 REV O

ANALYTICAL BATCH SUMMARY SHEET

METHOD: LA 13-t /g ANALYTE: pit ANALYSIS START DATE: © _/ - %

PREPARED BY: Rob Schroeder DATE PREPARED: £—-12~-43

PROJECT: 102 f¢er UNITS: mone  SAMPLE PREP: D

.\Ijjie_g'c/,/ Digest wt.=

SPL PT. |SERIAL No.|RESULT #1 |RESULT #2 |DIFF.}AVERAGE

RPD%! %REC|DET LIM

STD G O TaN =R\ 1o

B{K G112 & .68

B-3 G4 (6,04

B-4 G Ools 1018

B-5 GGl (G132

B-G& G177 1o, 09

=Z-7 (> hlE [O. O,

L A _INo SPECIAL PROBLEMS ; METHOD VARIATIONS IN THIS BATCH

NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH:
R0 Qf

1%

84



WHC-S
pH ANALYSI

D-W-DP-054 BEVO

UNDIGESTED SAMPLE

Sarmgaie Point

Serial No Cate’ Time Issued Priceity
G 61Z2.-5513| 102 & DAY T-22-93 114:326 23
Dererminanan KMetnoc Standata Resolt Urits Crarge Cace Heryry
pH LA-212-102 NONE D44E3 0
Sampie Sue Customer 1D
? STD
Remarks, Calculalions, Resulls
5350 H
STD# &% 70. ay
STD# L t RESULT 4.00
STD VAL 4 co %REC 100.0
Ara st -‘1 Arai st 2 anayst -3 Arai,st-d %)SW

)
LCALH ; =,

Cordebarclind” AL,

Date B-L-33 Time Corrpieted
4.5
PR P i3 u-am-cywn 10 83
—— e —_ ’_
Serial No Sampie Point Date’ 'y Time f35uea Prioriy
G 613.-5613| 102 5 DAY T-22-93 114:37 23
Determiration Meihoc. Slancard Resull Unils Chrarge Code Reruns
pH LA-212-102 NONE D44B3 O
Sample S.re Custamer 1D
? BLK
Remarks. Caiculations Results
REAGENT BLANK
- 04 3
9 l B{M\.K OvK[
éc prs
Arglyst -2 Analyst -3 Anaiysl o4, Aralyst -9
L 1 (‘ 2 )
s 1 Hrs Hrs \«Q_7ﬁ////
ALY
Dy ©-@~F3F | Tme Completes Lo Unt Mg -G -GF, A/% A/(g
G| 1815 |Re

54-880€D61 (R-1D A1)

BEST AVAILABLE COPY

P

&




WHC-SD-WM-DP-054 REVO
pH ANALYSIS - UNDIGESTED SAMPLE

Seral No

Sample Poont

Date'

Ture lasued Prianty

G 614.-5713{ 102 5 DAY T-22-393 114:33 23
Cetermiranen ethpns Stangars Res,it Urits Charge Code Aeruny
oH LA-212-102 NONE D44E3 O
Sample Sice Custamer |0
? B-3

‘ | Remarvs, Caiculations, Resulty

i LEEIarS : Aranyer . 2 Analyst - 3 Aralys: - 4 Arayst-5

o T Hrg ! Hry Mry

Date g-@.-qs

T.me Corpleted

415

Lab Umir Mgr Q—Q —? 4

N

{
- p_,ursa_m_,qr; Lasade-fsr (AT1G a)
Senai Mo S;mpie Pennt Cate Time 13sued Priorty
G 615.-5713; 102 5 DAY 7-22-893 [14:40 23
Determunation Method Standard Hesult Urits Crarge Code Reruns
pH LA-212-102 NONE D44R3 0
Sampie 5. Customer 10
? B-4
RAemaras Caiculatans Resulls
!
e ‘t . v | Anatyst 2 Anaiyst - 3 Analyst - 4 Analyst- 5
rrs Hrs Hrs N / Hrs
£ /// e
Cat T gLTN Time Campizred tad Unit Mgr. B=9-F4% 2‘%/ ;_ V
(4215 (?\wﬁd\wézﬁm - /Z)/

546800461 1A-10- B3

BEST AVAILABLE COPY

83




WHC-SD-WM-DP-054 BEVO
pH ANALYSIS - UNDIGESTED SAMPLE

Seral No Sampe Panl Dare Tima lssued Prionty
G 616.-5713] 102 5 DAY 7-22-83 114:40 23
Oetgrmuranion Metmoc Slandarg Resuit Unirs Crasge Coge Aeruny
pH LA-212-102 NONE D44B3 0
Sample Size Customer iD
? B-5
Remarws Caiculanions Fesul's
/015
Amaoyar - ) Ara yst 2 Anaiyst -3 Aﬂaj{/l - Anayst - 5
¥
‘ I Hrs Hrs \«.47‘::9 Hry
g-q-93 2L
Cale Time Compteted Lab Umt Mgr -~ .
R g 4
E-l,-4D 415 %Mi" AZE
— %ﬁ Vi 1008

f
LS ViRt

Secal No Sampie Pount Date Time Issueq Prionty
G B617.-5713| 102 & DAY T-22-83 114:41 23
Determina nan Meinoa Stancard Aesult Unils Cnarge Code Aeruny
rH LA-212-102 NONE D44E3 0
Sample Size Customer 1D
? B-6
RAermarks Ca'zs'ators Pesolts
Anatust -‘]'_‘___77‘__ Analyst - 2 Analyst -3 Anaiyst - 4 Analyst -5

L -

v 7 Hrs Mrs H\yﬁ%7

Date

£-L-4%

Time Completed

4 s

éﬂ’figcm e g"/u//éj

/1

\—/

54-63L041 (R-10- 4

BEST AVAILABLE COPY

84




WHGC-SD-WM-DP-054 FEVO

pH ANALYSIS - UNDIGESTED SAMPLE

Seral No

Samp'e Point I?arg Time Issuec Frictity
G 618.-5713]| 10Z 5 DAY 7-22-93 [14:41 23
Cetermination Metnog Standar: Resalt Unids Charge Coue Reruns
PH LA-212-102 NONE D44B3 0
Sample Size Customer 1D
? B-7
Remarks. Calcolations Results

W,

Anaoyst- 1 \nra yst-2 Anaiyst - 3 Ana-ys?(L
\. . I H Hry g '}l-?‘—~.___7§////
Date Time Compleied Lab Uit Mgr g-—q'? y ;
& -9 145 | Rw

95300.05;/;{{ 10-83)

BEST AVAILABLE COPY
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WHC-SD-Wh-DP-054_BEV O

WESTINGHOUSE HANFORD COMPANY ﬁﬁM /ng

222-5 LABORATORY

ANALYTICAL BATCH

Segment Serial No.

Loaajcj(og’s G LAY (9[;96 GLal,

. H /02 5OARF
ustomer
C-O0c-(,C-0 -3 C- wa

Analysis:

Sample Prep
D\ F&C‘J‘"

Instrument:

Procedure/ Rev: LA 2 - /CD\/C. -5

TR

Technologist: ? CO“ r(’WS
hur §

Date:

5-6-93

Starting Time: /O ‘ L{§ ’ Temperature@ﬁ%—E——— JqoF
Ending Time: ! L0 Chemist: \}_ LC{CL\ g
Comments;
Description Lab 1D . Description Lab ID
1/ neg 6A0-5S13) [
2| Bla 021 -Sbla] |12
3 Q\,M L(’ [9(093” 87/} 13
415 7I'f oby-5 70y |14
A 0605 -S7/F116
A A[ © by lo-S7y 117
8 J/ 18
9 19
10 20
Standard Primary Book No. | Second Book No. [Third Book No. and Final \}ol. of
Type _ and Aliquot Vol. and Aliquot Vol.’ Aliquot Vol. Standard
(1S N Sp-] ladmib-¢ (3,1 )
me S A7 L= C (3
86

A-6000-881 {03/92)



WHC-SD-WM-DP-054 REV O

ANALYTICAL BATCH SUMMARY SHEET

METHOD: LA 2u2-10a /o-g ANALYTE: i ANALYSIS START DATE: %-7,-)

PREPARED BY: Rob Schroeder DATE PREPARED: ¢ -{2-3 3

PROJECT: 102 As«x UNITS: o & SAMPLE PREPLDirect‘;/ Digest wt.=

SPL PT. ISERIAL No.|RESULT #1 [RESULT #2 |DIFF.|AVERAGE} RPD%{ %REC|DET LIM

S+d G 6RO {0, 01 100\
Bl GoRl G 76
C-C Gl @ .49
C—| G o3 Q.94

G o4 9. 8%

=
-3 6315 q.45
4 et wSgax (0.08

(o Bl &”

LA Ino SPECIAL PROBLEMS / METHOD VARIATIONS IN THIS BATCH
NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH:

Ro) L hwosdion

G-12-1%



WHC-SD-WM-DP-054
pH ANALYSIS - UNDIGES

REVO
TED SAMPLE

Gar.al NO Sampie Pt

Date Time issued Prianly
G 620.*5513\ 102 5 DAY 7-22-93 j14:54 23
| cererminatien Me:rod Stanzarg Resolt Lnds Crarge Code Ra:uns
pH LA-212-102 |NONE D44B3 C
Sample Size Cusiomer 1D
? oTD

Remarks Calculatians, Resuils

2320 FHIAC mean 0.91

SiBvar 0

2227 AFFEE. resuLr 400

STD VAL 4.00 %“REC [pp.0

KA =

- C"x arzgst .2 Analyst -3 .:ny%l&%
. 4

Date Tirme Compieted Lab Urmit Mgr _.C‘_q 3 /

-9y | W00 %MV%X

‘.

5.@4{5)66\ [EETIEN

Senal Mg Sample Poinl Date Timea 1ssued Prionty
G 621.-5813| 102 5 DAY 7-22-93 114:56 23
Ceterminangn Mehad Stanzarg Result Unils Crarge Code Aeruns
pH LA-212-102 NONE D44B3 0
[ Sampie S.ze Customer (D
7 BLK
Aemaexsg. Cavculanons Results
REAGENT BLANK
g5
095 Elonk 0K,
£.c A s
1 Anatysr - 1 Aralyst -2 Analyst -3 Anatyst - 4 Anaiyst -5
/’— -
Hry Hrs I-lu rs ,
e ﬂj
Dare Time Completea tabunavg g-9-43 m ]
8¢-93 |00 | Cwdthsadin /4
1 -10-81)

BEST AVAILABLE COPY

8

8




WHC-SD-Wh-DP-C54 REV O
pH ANALYSIS - UNDIGESTED SAMPLE

Sarai NO

Sarmpie Poim

Cate

Time iss.ed

v gty
G 622.-5713| 102 5 DAY T-22-533 114:58 23
Datermination Merroc. Slancatd Aesull Urius Crarge Cooe Reruns
pH LA-212-102 NONE D44B3 0
Sarmple Size Custorter 1D
? C-0
RAemarks. Calculations Pesylts
Aﬁaigs‘!’- 1 L fAraeste2 Analyst -3 Aralys: - 4 Anayst - 5
] e
- f Hrg Hrs Hry
Date Time Compieled Lab Uni Mgr 8- = 3 }&%/
€-b-9% 1100 wa« ik

= 5465&56 fr.10-83,

Serial No Sample Painl Date Time (ssyed Priorty
G 623.-5713! 102 5 DAY T7-22-93 115: 3 23
Determinanen Meinog Slancard Aesult Urits Charge Code Retuns
pH LA-212-102 NONE D4483 0
Sargie Sue Cusigmer 10
7 C-1
Remarks Cacufations Fesulls

f
Ap—t- A ) [ Analysr - 2 Anaryst-3 Apalyst - 4 Anaiyst -5

: __i /ﬁ\

! s Hry Hrs Hres

\/‘Q //

Date T.me Compteted Lap Uit Mgr G -G = q % %/

' e-b-13 | 1ico [Rw 7 4

BEST AVAILABLE COPY

S4-6gss1 40108
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WHC-&0-Whi-DP-054 REVO
pH ANALYSIS - UNDIGESTED SAMPLE

Seral NG Sample Foint Cate Tume 'agued Prion ty
G 624.-5713] 102 5 DAY 7-22-93 115: 3 23
Dergrminalicn Merrea Siancard Aesut Units Crarge Code Aeruns
pH LA-212-102 NONE D44B83 0
Sample Size Customer |0
? c-2
Remarks. Caiculangns Resuits
5 C_ﬂjl\
A-alysr -1 Aralyst - 2 Andigst - 3 Arayst - 4 Analyst %
\ .
Hrs sl Hrs Hrs
= 7/
Dare Time Completed Lap Unit Mg B—Q'Cf ///
< -l ‘1'5 el ij% Mgegﬂza é 7
A sacssoctsr (R fo g
T T T R
Senal No Sample Pount Qate ’ Time lssued Prigrity
G 625.-5713| 102 5 DAY 7-22-93 115: 6 23
Deatermicaticn Metnga Staccard Aesuit Unita Charge Caode Aeruns
rH LA-212-102 NONE D44E3 0
Sa—gre Size Cuttomer 10
2 c-3
Rermarns Calcuiatans Hesults
L V| Araryst -2 Analyst -3 Analysy—— Analyst -5
ey Hrs Hrs tf/%/
Date Time Completed Lab Unu Mgr ghid -G /L/é&/( -
Fb-9> 11100 Rwic}uoéjﬁlxv g

BEST AVAILABLE COPY

yrﬁwﬂew [GATE))
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WHC-SD-VW-DP-054 HEV O
pH ANALYSIS - ‘UNDIGESTED SAMPLE

Senatl Mo Sampie Pount C.a_‘e ‘ Time lssuec Pricrty
G 626.-5713] 102 § DAY 7-22-393 |156: 7 23
Determicaton Methgd- Slancard Aesait Units Charge Code RAeruny
pH LA-212-102 NONE D44R3 o
Sarple S.e Customer 1D
? C-4
Remarks, Calculanons. Aesulls
Am;u:q aralyst 2 Eraiyst -3 Aral,st- 4 Araiyst - §

A

| I

1 ! Hrs Hrg (s / Hrs

Paa

Time Compleied

100

Rw

tan Unit Wgr B—q -'q 3

sLhnred

(24

BEST AVAILABLE COPY

31




WHC-SD-Wh-DP-054 BEV O

P

WESTINGHOUSE HANFORD COMPANY TFoteh 1'384\—
222-S LABORATORY
ANALYTICAL BATCH /DR~ 5'0&}57

Lab Segment Serial No.

Customer 1D:

Gl C, Gl GRBA G C6Y

S, Cl, (7,00, 0

Analysis: Sample Prep:”
6){_'&? O: (¢ c,/t
Instrument: (Q\ I_M\"\('Sk/ ’ Procedure/ Rev: L’q 240 *—/Cl;\/c‘%_
Technoloagist: /(" N all ] Date: Cg _./;) ,._Cf}
Starting Time: /0* e, - Temperature 77 @
Ending Time: 1) 0() Chemist: f\ L:SQ\’\ coe 0%6("
Comments:
Description Lab ID Description Lab iD
Wime g 6 62%-551% | |1]
21 Rk 5 629-5b (3| | 12
3 %_a._/_) il 6L’30‘§—7{} 13
4 Smhgﬂ < G bol-o 73] [ 14
S C)Gm&ﬂ J~p b 3 -S7173| |15
6 SMU,,),: LS |18
7| S e CLH-572/3 |17
I
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and - Final Vol. of
Type and Aliquot Val. and Aliguot Vol. Aliguot Val. Standard
nes gu-1? B UKC (D))
e

A-6000-881 {03/92)



WHC-ED-WM-DP-054

REVO

ANALYTICAL BATCH SUMMARY SHEET

METHOD:

ANALYTE :

ANALYSIS START DATE:

PREPARED BY: Rob Schroeder

DATE PREPARED:

PROJECT: i eect UNITS: 72 7= SAMPLE PREP:‘pirect / Digest wt.=

SPL PT. }SERIAL No.|RESULT #1 [RESULT #2 |DIFF.|AVERAGE{ RPD%| %REC[DET LIM
I (ri o8 oAl
£ (e 2] L7

=1

|- i

—
o

L——\ll——JNO SPECIAL PROBLEMS / METHOD VARIATIONS IN HIS BATCH

NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH:

//"‘.\
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WHC-S

D-Whi-DP-

-
054

AEVO

pH ANALYSIS - UNDIGESTED SAMPLE

Seral No

Sample P2y Oare Time Iasued Priarity
G 625.-5513] 102 & DAY 7-22-83 115: 8 23
Cetermiranan Methgd Standarg Aesult Unis Charge Cace Reryns
pH LA-212-102 NONE D44B3 0
Sample Si2e Customer 1D
7 ~ 3 ml STD
Aemarks. Calcuianans. Pesulls
53580
STDH(PA \)wmb-czigquii 10.01
8353 NB\:%Hl m
STDw RESULT
STD VAL #REC
sc A
Aralyst j Aralyst - 2 Arngiyer -] Analgst - 4. Araiysl - 5
- I Hrs btrg /;ls H}r,'_y/
il /[
Date Time Camrpleled Lab Umit Migr 9 23 : 5 /I/ /
£-12-9% | {1100 )27}\&{)2&1/\ ’ /?’J/{(J

\._/ij’ $e:530007 (A-10- 23

Seral No Sampie Paint Date Tima {ssued Prionty
G -629.-5613| 102 5 DAY 7-22-93 {15:1C 23
Caterminatan Meingz Stancard Reslt Umts Chrarge Code RAeruna
pH LA-212-102 NONE D44B3 0
Sarpie S.e Customer 1D
? ELK
Remarxs Ca tuathors. Aesylls
REAGENT BLANK
@ . ‘_7 3
Awaload .l Analyst - 2 Analyst -3 Analyst - 4 Anaiyst - §
~P -
| Hrs Hrs Hisg _J//}rs /
5 |
Date Time Compieted Lab Unit Mgr = G (2.~ 2 ! ::7 d/f
. - {
5-2~93 [/ 0D &N,QMAJM A 8]

7 sassoeipt 1R 10.8)

BEST AVAILABLE COPY

Ad




WHC-S0-Whi-DP-C54 REVO
pH ANALYSIS - UNDIGESTED SAMPLE

h——

5.6800-051 1A 10 £3)

Senal Ng

Sample Pont Dae ¢ Time Issued Priority
G 631.-5713| 102 5 DAY 7-22-93 |15:12 23
Oerermination Method. Stangard Aesult Unils Cnarge Code Reruns
PH LA-212-102 NONE D44B3 0
Sample S.uze Customer (D
7 ~3mb C-6
Remarns Calculatiians Resulls
iq;l?«;c: ;A Anglyst - 2 Analyst - 3 Analyst - 4 Analyst -5
{ 7
. —— Hrs His qu )
z QB/G ol
Daie Time Completed Lab Unit kb e
T/ 1100 B (AL M «

BEST AVAILABLE COPY

\Mﬁﬂ Lo 83

Setal No Sarmple Paint Date Time Issued Pregrity
G 630.-573131 102 5 DAY 7T-22-83 [15:12 23
Dererminalicn rMethod Stancard Rasgll Writs Cnarge Code Aeranms
pH LA-212-102 NONE D44B3 0
Sampie Si2e Customer 10
2 o~ 3 mL C-5
Aemarws. Caiculations, Results
g C
Anayst -1 Araiyst- 2 Arayst -3 Aratyst 4 Anaiyst - 5
Wl (- 4
__ﬁ s Hrs \Q:“:;r‘::: ?;//’ /)
7 A
Date Time Completed, Lab Unit Mgr j’-{ Z‘CU’)% |
’ - b
1£-42-95 | 1]:00 Uﬁﬁﬁ:g Ao AL z O04
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WHC-SD-Wi-DP-

054

REVO

pH ANALYSIS - UNDIGESTED SAMPLE

Seral No Sar~ple Painr Ca'e Tire isyued Praety
G 632.-5713; 102 5 DAY 7-22-33 |15:13 23
De'g¢rminaien Weimsg Slaniaed Regult Urdy Charge Coce Aerurs
PH LA-212-102 NONE D44B3 0
Sample S.re Customer 1D
7 ~3mlb c-7
ARemarry Cafculauzns Pesuity
...,,. e Ay, -2 Angiyst -3 Acaiyst- 4 Araigst-5§
1 -
(205 » Hrs Hts ry
C 0

Caze

FA42-9%

Time Campersd

ALY

=k e

Lao Urdd Yor -] ._?3_
Mo

$4.8300-F4 (R-10-43)
Seral No Sarple Pant Cate . - " Time lysyea Prigrity
G 633.-57i3) 102 5 DAY 7-22-53 115:13 23
Cetermiration Mei=og Stangaa Resalt Unay Crarge Coce Reruns
pH LA-212-102 NCNE D44B3 0
Sampie Suge ) Custarmer 10
7 N 3mb D-0
Remarky Cacuialcrs Fasuts
8.\5
-4 - Anatyss -2 Anaiyst -3 Anatyst - 4 Analyst - 5

R ,,\1 = A

— Hry . Hrs Hrs Hry %‘7/

Dare

8-12-95

1/

Tone Compreied

Lab Unet Mg

00

§-2-9%

-
Dl AL

BEST AVAILABLE COPY

£4-8300°961 (A-19- 43}
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WHC-SD-WM-DP-054 REVO
pH ANALYSIS - UNDIGESTED SAMPLE

l Serat NQ Sample Pyt Cate _ , + " ) T e issues Prigt ty
G 634.-5713] 102 5 DAY T-22-93 [15:14 23
Cerermtadtion Metnog Sranfyrd Rasglt Uras Crarse Code RAarung
pr LA-212-102 NONE D4483 o
Sarmple Size Cusiamer 1D
7 3 mb D-1

\ Remarks. Caigulatany, Resully

[ Aratyst . Argly gt -2 Argipsr -1
{

e

Time Compietnd

{1245 41000 ﬁ&ﬁfeﬁ MP’“
: CFCEg

7

1] tA-19.33)

BEST AVAILABLE COPY

Q"¢




WHC-SD-Wi-DP-054 BEV.(Q

O

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTIC

AL BATCH

Pl 1375
/OR~5-DAY

Lab Segment Serial

No(s SH %-23-73
5 .CD([’L(Ojév(o [‘//]‘6(‘9‘/:

Customer 1D;

)0, -2 0H DS, Pl )T

Analysis? v Sample Prep:
PH Dicect
Instrumen@DALf (455*-{ ~ Procedure/ Rev: / A (1 -/07) C_S
Technologist: ? ~ | Date: é-_(p .}&} 9‘32)4/53.,?;7.93
Starting Time: [ ¥ ¢ ?/21, )61 C)_- Temperature 74 e [:
Ending Time: ,/S eXs Chemist: l/* L&,Cﬁlu’){'
Comments:
Description Lab ID Description Lab 1D
WLt s Gobx5-5513] | !
2 J}IAV\K\ G ab -G 12
3 é«fw\.-.ﬁn{)d 6537'67(1‘:» 13
4 S fle Gk Sy |14
. 9\%._.!@ i 6@36{ 57273 (18
6| Conlr Cop-57/3 | | 18
7| G b Ut] o) |17
8 C’nwn el SU’[&“S? ‘(3 18
g = ¥ 19
10 20
Standard Primary Book No. | Second Book No. ‘Third Book No. and Final Vol. of
Type and Aliquot Vol. '} and Aliquot Vol. Aliquot Vol. Standard
LHro ubseh s | 29mi< (3, )
[oce gl g0 EMC (Gl)
25

A-6000-881 (03/82)



WhHC-SD-WM-DP-054 BEVO

ANALYTICAL BATCH SUMMARY SHEET

METHOD: 1a

2a-103 ,”C,~5 ANALYTE: pH

ANALYSIS START DATE: =-0-43

PREPARED BY: Rob Schroeder

DATE PREPARED: ¢-12-4

-

2

PROJECT: o2 AascTUNITS: NoNnE

SAMPLE PREP: ffirect/ Digest wt.

SERIAL No.|RESULT #1 |RESULT #2 IDIFF.!AVERAGE| RPD%

%REC|DET LIM

SPL PT.

ST & o385 10, of 100,
Bik, 36 .k

D= G 37 a. s

-3 G638 9.99

-4 & (39 0.4 77

-5 G 640 V0. 09

D-G G 4] 10,13

D-7 G 42 SN SLS:

L3N0 SPECIAL PROBLEMS / METHOD VARIATIONS IN THIS BATCH

NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH:

R A wsedin

G-12-13

69



WHC-SD-Wi-DP-054

REVO

pH ANALYSIS - UNDIGESTED SAMPLE

Seral No Sa—ple Port R Care Tume lssued Priany

G  H£35.-55131 102 5 DAY T-22-93 [15:186 23

Cererrminanon tdetnzo Siancard Rasall Unas Crarge Code Rar,ng
i | pH LA-212-102 NONE D44B3 0
I Sampie Sie Cusiomer 1D
1K STD

Remarks. Calcuiations Results

5350 H MAT.

STDE fsnd -< E

STD VAL \o.co %#REC 1000

8353 NBSPHL

STD# AL/~ RESULT .00

STD VAL 4 oo %#REC 100.0

Aralys - 2

Anatyst .}

'/Ar.dw,s! -4

")

Hrys

=
(&~ ]

Date

5493

T.me Cafmpieted

15100

Lan Unu Mgr g_.

Ru Lehnoedin

T-22

i
7

]

Fer” ] ‘
\Jy-unﬁﬂn-\o-am i

Senal NG Sampie Point Davs Time Issued Prigrrty
G B635.-5613| 102 5 DAY 7-22-93 115:18 23
Ceterm:rancn wdethod Stancard Fasalt Umis Cnarge Caode Reruns
pH LA-212-102 NONE D44B3 0
Sampe Sie Customer 10

? BLEK

Aegmaras Cagulansns Hesllis

REAGENT BLANK

Bl O

| g-10-9% RS
i €
Aaniet - i Analyst - 2 Analyst - 3 Analyst . 4 Anaiyst - §
‘If
r : Hrs Hrs Hra Hes

Dale

g-6-95

Time Completed

V5100

2w

Lao Uri Mgr @3 -Q 3

BEST AVAILABLE COPY

f§§

120




WHC-SD-Wii-DP-054 REV O
pH ANALYSIS - UNDIGESTED SAMPLE

Ser.al No Sample Po Care Time Issued Prgray
G 637 ~u713 102 & DAY 7—22—93J15:20 23
Determination Mermoc Stancard Result Uniry Charge Code Rerurs
pH LA-212-102 NONE D44B3 0
Sampie Size Cuslomer 1D
? D-2
Hemarks. Cacuianons, Resulls
175
Aralect -} \) Ara yst -2 Aralyst -] Arglyst - 4 Anzlyst §
, . Hrs
t Date Time Completed

L*@ 15 co

Secal No Sample Point Date Time jssued Pranty
G 638.—5713l 102 5 DAY 7-22-93 115:21 23
Derermnaticn Metrod: Slarcarg Result Uritg Cnarge Code Reruns ‘i
pH LA-212-102 |NCNE D44B3 0
Samge Size Customer 1D

D-3

Aera-ws Ca'cula® ors Resuhts

?Q,Né’\

b ———— Analyst - 2 Anaiyst+ 3 Aralyst - 4 Anatyst - %

Hrs es H{/'/‘:f_s
l res

7

54-6800-061 ﬁ- aJL

BEST AVAILABLE COPY

104




WHG-S

D-WM-DP-054 REVO

pH ANALYSIS - UNDIGESTED SAMPLE

Ser.al No Sampe Fanl Dm? Tima lss,ea Prigrity
G 639.~5713. 102 5 DAY T-22-93 [15:22 23
Determiration Merrcs. S1angard Aegsuit UNds Chaige Code Aeruns
pH LA-212-102 NONE D44B3 0
Samgple S.ae Custorner 10

? D-4

Aemacks, Calculations Fesults

[0-17)
L Aralgst - 2 Anayst - 3 Ana'ysf<_ Analyst - §

p— Hrs Hrs s 7—& Hrs

Cae Tt Compmres |33 Uni g @-9-9 3 4// //
§-.-9> | 15100 (&,u;.gc}vweogé ‘

Lo aagder mALHY \

Senal No Sarmple Poinl Da!s Time Issued Pracrrl?]
G 640.-5713| 102 5 DAY 7-22-93 15:24 23
Determinatign Meihod Stanca+a Resutt Units Charge Code Reruns
pH 1 LA-212-102 NONE D44B3 0
Sampie 5.2e Customer iD
? D-5
Remaras Cacalat ons Aesuits
Anatuet :_ . —_f Analyst - 2 Analyst - 3 Anatyst - 4 Anatyst - §

I a—

' Hrs Hrs Hes

L——Zﬁ//

Date Time Compieted Lab Unt Mgr B=-F-33 W/J/ L
543 [15:c0 | R Echoedion

7 Tsa-ss00-F (A-Toteh

BEST AVAILABLE COPY

/

!
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WHGC-E0- Wil

e

DP-05:

A
B |

HAEV O

pH ANALYSIS - UNDIGESTED SAMPLE

Ser.al Mo Sarmp e Pont Da:e__ Tirme lssued Prority
G 641.-5713] 102 5 DAY 7-22-93 [15:25 23
Determisaticn Mathge Stasgard Apsuit Uris Crarge Ccde Herurs

pH LA-212-102 NONE D44B3 G
Sampie S.re Customers 1D

” D-6

Aemarks, Calculaticns, Results

— ] Analyst -2 Ara ysi -3 Araiyst - 4 Anargst - 5
I~ Hrs | Mrs My His Hrs )
K“i?‘ Lf:,//

Date Time Completed Lan Una Mge -G 3 %

=1

1S 100

-

s

R Lehnnedenls

754-6800- £ 10 83)] l

Serial No Sampie Poinl Date . Time Issued Prionty
G 642.-5713! 102 5 DAY 7-22-93 |15:25 23 |
Determunation Method Standard Reasulr yrits Charge Code Rarpns i
pH LA-212-102 |NONE D44B3 o |
Sample Size Custemer 1D
? D-7
Remarks Calzulatans Resulls
“‘“fﬂ—-‘l_-_._m_ l Ana\yslﬂ Analysi -3 Anglyst - & Analyst -5
I} /-\ A
R o T ' K Hry rs Hrs [}
L—’A//// / ’
I?ule Time Completed Lap Unit Moz a-q —qs
£4,-99 1500 |[RW ;g:]‘mn&ﬁnm /g

BEST AVAILABLE COPY

545300061 [R-17-B)
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