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ATTACHMENT A

WVNS - TRQ-053
Rev, 0

EXPERIMENTAL AND DEVELOPMENT TEST ACCEPTANCE SHEEI

T™RQ
¢ (PR ——
Pege 1 _of
FREPARED BY:
COG TRQ ENGR: W . QUALI?TY ENGINEER: F
CRITERIA FOR ACCEPTANCE OF DATA RESULTS /COMMENTS
1) All Test Exceptions irnued have
peen completed and ECN {ssued.
2) All requested analyses have been
completed.
3) All QA forms, photographs, sample
logs, rav data, calculations and
rotebook entries have been copled
and forwarded to test requester,
. 4) Cognizant ALPC Scientist has issued
brief test summary and record
transfer to MRC within 15 working
days of completion of testing,
ACCEPTED 3Y:
COG TRQ ENGR: L QUALITY ENCINEER: Z
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9.0 PROCEDURE

9.1

9.6

9.7

Each serles of five cubes shall be prepared according to the
schedule in section 9.5.

The cubes shall be labelled with date, water/cement vatio, ¥ TDS and
technician,

Each cube shall be evaluated for the parameters listed i(n
section 6.0 and recorded on Attachment Form WV-2301.

After such set of cubes has been cured (24 hrs.), the comoressive
strengch test must be completed. Section 9.5 allows ample time to
complace *his tenk.

For statistical purposes, the two qualified technicians will prepare
sets of 5 cubes according to the schedule below:

TECH 1

aX alRs HATER/CLMENT

1AM 19 0.64

#2 M 20 0.66

#3 AM 21 0.68
TECH 11

LAy EOTH WATER/CEMENT

#1 PN 19 0.68

#2 AM 20 0.66

#3 P 21 0.64

Make a five (51) percent antifoam solution, Weigh 5.00 +/- 0.05 g
of well mixed AF9020 In a 1U0 al volumetric flask and dilute to the
manufactuver’'s mark with nanopure water., Kix well and transfer to a
beaker with a magnetic stir bar and stir continuously on a stir
plate.

A pre-blended 5.7% calcium nitrate/ cement may be supplied by IRTS
operations, Alternate preparation: Prepare 5000 g 5.7 percent
calcium nitrate tetra-hydrate/cement mixture by adding 285 g calcium
nitrate tetra-hydrate to 4715 g Portland Type I cement in a 5000 ml
beaker and mix the ¢ry ingredients thoroughly. Record the weight of
calcium nitrate/cement blend on Form WW-2301. Record the balance
1D.

Use a 500 ml plastic bottle to make & mixing vessel by evenly
cutting off the tip and producing an vpen ended cylinder.

TP 0001387 .RM Page S



Vedse Rinse

opure vater

transfern

Form W\

nge and t Lt approximately
ate tact amour
e-weighing the
idge wash. Recc

tand 80 that the

rom the bottom of 00 ml
lamp to support the 500 ml plasti

et & timer for elight minutes

m and start Che time: Add th
ure to the waste within the f|
seconds, slovly add the sod/um

five seconds ontinue to mix

Ce re-weligh the syringe and

e, record on Form WV..

permanent marker with the

. -~

fon segquence number, ITDS

X, stoy

ubs mold
plastic scintil
place the cube

vater lmmediately after pouring

for gelation of the cement {in tha 20 al
vial ‘heck every five minutes and do not

’

cement

ime intervals Record the time {t take the

& subiective deteraination however gelled

Page ¢




rom around sample by cutting down al
plastic avay from sample if required

he sample for cracks or any visual damage to the saun;
ire all information obtained on the sample is recorded o
mple Solidification Data Sheet (attachment A of ACM-4B
the A & PC manager or supervisor {f a sample falls
pection Th & PC manager or supsrvisor shall
i d be discarded [f sample passes
stey D . &
ibe , sandpape ow ipes Iin glovebag
ywwebag with util nd seal the port

the two best opposite sides These

nd parallel to each other. Sand these two
the on sandpaper using moderate pressure

i LN I De

AV cLion 9.V Ve not use th

of the sample mold |

S$ide

¢
f




10.

10.

10,

10,

10.
10,

10.

10.

10,

10.

10.

10

11
12
13

4

15

16

17

18

WUNS-TP-053
Rev. 0

Remove the cube from the glevabag by holding the cube in one hand
and inverting the glove. Twist the glove and seal with tape.
Separate the glove hand from the sleeve by eutting through the
widdle of the tape. This will allow the sleeve end of the glovebag
to remain sealed,

In the fume hood, open the sealed glove hand. Vith a calibrated
digital display micrometer, measure the distance between two
parallel sides of the cube, The mesasurement shall be taken at the
surface of the side which will rest against the ram. Measurs the
distance of the opposite two sides in the same manner. Record this
data on Solidification data sheet (ACM-4B01, attachment A) to
three significant figures.

Double bag the sample in two plastic bags to reduce the
probability of contamination spread during compression. Make sure
most of the air inside the plartic bags Ls expelled before
sealing.

Center sample under the ram on the ram base. Ensure that the
plastic bags under the eample are not rippled and that the sample
is perfectly flat on the ram basse.

Begin compression,

Ensure the pressure gauge (s reading zero.

Check the pump's small and large levers for correct positioning.
The small lever is to be in the fully back position and the large
lever is to be in the fully down position,

Energize the pump with the on/off switch,

Move the larger lever to the fully up position,

Slowly lowsr the plunger by moving the small lever slightly
forward.

NOTE: DO NOT move the small lever to the fully forward position.
This action wouid rapidly lower the ram.

When the plunger is vithin one half inch (1/2*) of the sample
return the small lever to the fully back position. Reset the
pressure indicator to zero by pressing the down arrow button and
the *P* button simultaneously.

Check the placement of the sample to be certain that the ram disk
will cover the entire top surface of the sample. This step is
critical to ensure unifore pressure on the sample.

TP:0001387.RM Page 8
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Move the small lever slightly forvard until the plunger makes
contact with the sample. Return the small lever to the fully
back position when the pressure indicator displays no more than
100-200 pounds of force.

Visually inspect the alignment of the plunger and sample as they
make contact,

8. 1f aligrment i{s incorrect, immediately lower the large
lever to the fully down position releasing all pressure on
the sample.

b. If alignment is correct, stand by for failure of the
sample. The compressor will sutomatically continus
compression,

Upon fallure of the sample, (fallure will be danoted by a
significant drop of the reading on the pressure indicator) return
the large lever to the fully up position and de-energize the pump
vith the on/off switch. The plunger will then automatically
retract.

Multiply the maximum gauge reading by 5. This converts psi to
pounds of force. Tiuls value is the failure reading. Record the
fallure resding on the Solidification Data Sheet, Form WV.2301
(attachment A),

To obtain the compressive strength in pounds par square inch,
divide the failure reading by the product of the two micrometer
readings, from step 10.4. See calculations section,

Check the containment bags for integrity. If bags have ruptured,
contac. R&S for a survey of the crusher and hood prior te
removing sample.

Once sample is crushed, place in yellow bag and seal with duct
tape. Obtain R&S survey of exterior of bag. If clean, dispose
of package in the black radioactive vaste drum (located in the
XSA) designated for crushed cement samples. If exterior of bag
is contaminated, repackage as necessary.

TP: 0001387 .RM Page 9
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Weal Valley Demonatration Project
Seldalfication Date Shest Page __ of

Sample Name Sample log Number:

Gross alpha uCi/al T8 R .
Gross beta #Ci/nL Densicy _______ g/l
Cs-137 #Ci/ml pH —— SV

Calibrated Instruments used:

Circle Condition

Found:

Total solids (TS) between 37% and 41% Yes / No

pH between 9 and 11 Yes / Ko
Density between 1.293 g/al and 1.326 g/l Yes / No

Cs-137 less than 2.3 uCi/al Yes / Neo

Gross alpha between 1E-01 uCi/ml to 1E-03 Yes / No

Cross beta less than 3.3 uCi/al Yes / Ne

Decontac inated Supernatant Volume ml
Welght of Cement/Calcius Nitrate mixture grams
Antifoam Volume of A 5 g/100 al. Sol. ml
Sodium Silicate g

Water to Cement Ratio (calculations: 11.0)
Time and Date Sample Produced

In Oven: Date: Time: Oven Temp: . _°C
Out of Oven: Date: Time: Oven Temp: *C
Free Liquid Volume wl
Observations: (Including pourability, gel time, visual inspection, etc.)

Gelation Time minutes

NOTIFY AAPC MANAGER/SUPERVISOR IF GELATION TINE IS LESS TEAN § NINUTES OR
GREATER THAN 30 XINUTES.

Made note with test dates on *grease board* initials

Sample Prepared by: Date:

Solidification Results:

Penetration Resistance following 2448 hr cure _____ psl Analyst

Date
1** micrometer reading ___x 2™ picrometer reading = ___in* Analyst__
Date
Compression Strength «(______ (Fallure Reading*)] = ___ psil Analyst
—inte Date
Results Approved: » Supervisor Analytical Laboratory

Date:

* As specified in ACM:-Cube-4701

TP: 0001387 .RM Page A-1
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Ltatus

The verification cubes were produced and results of the tests are sumsarized in
Table 1. Computation of the wet density of the waste form was not completed.
Interpretation of the results {s presented in the next section.

4.0  DISCUSSION OF RESULTS

4.1 Compressive Strength Results

All of the thirty cubes were crushed as planned (ASTM C-109). The
compressive strength values obtained from this sample of 30 cubes were found
to be nurmally distributed with a mean of 792 psi and standard deviation of
153 psi. The values obtained range from a low of 535 to a high of 1075 psi.
The average valves for each of the five recipe conditions are as follows:
932 psi for 191 TDS and 0.64 w/c, 752 psi for 19% TDS and 0.68 w/c, 798 psi
for 202 TDS and 0.66 w/c, 838 psi for 21X TDS and 0.64 w/e, 632 psi for

21T TDS and 0.68 w/c.

The compressive stiength data vas tested for normal distribution using the
chi-square test methodology. This methodology tested the goodness of fit of
the actual data to that expected {f the data followved a normal distribution,
As required by this methodology, the data valves were sorted from lov to

. high. Groups of the sorted data were created with & minimum of five data
points each. The average break vas calculated as the average valve between
the two corresponding groups boundary valves. The results of this analysis
is provided in table 2.

Based on the 30 compressive strength values and a normal distribution, at a
95% confidence interval, the true standard deviation (sigma) could be as high
as 204. Thus for the Process Control Plan, the minimus compressive strength
for a 2 signa lower limit is calculated to be 383 psi (average - 2%sigma).
This establishes the minimum compressive strength for cube acceptance
criteria for 20 ¥ totel solids sludge wash be set a 383 psi.

Figure 1 shows for each TDS and W/C ratio conditions, the corresponding
average compressive strength and population spread with & ¢5 Y confidence
interval using the t-distribution. The population spread shown in figure 1
is to reflect that for each TDS and W/C condition, 95 % of the sample will
include the true population mean somevhere within that interval,

As expected, higher water to cesent ratio and higher percent solids resulted
in lower compressive strength values. Lower water to cement ratio and lower
percent solids resulted in higher compressive strength values. This
relationship can be seen in figure 2.
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WVNS-TP-053
Compressive Strength Thirty Test Cubes
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