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Unsatisfactory Findings

1. Data corrections were not made by a single line and initialed and dated
by the individual making the correction as required by QAP-001.
Individual occurrences: pgs. 13, 15, 16, 17 (beaker wt.), 20, 21, 27,
31.

2. The individual performing the glass bead size distribution analysis
(Notebook pg. 18) has not been qualified nor has he received QA
indoctrination as required by CQAM Section 2. The notebook does not
indicate that the activity was performed in accordance with documented
instructions (CQAM Section 5) or that the method was qualified (CQAM
Section 9). These measurements were not identified as measurement
parameters on page 12, nor is calibration of the measurement equipment
documented. If this analysis was for information only, this should have
been clearly indicated in the notebook.

3. QAP-001 requires that entries into the Scientific Notebook be made
daily or other basis as appropriate. Entries made on notebook pages
23-45 are dated in the notebook as 3/6/90, however, the data was
initially recorded (in a form other than the Scientific Notebook) on
various earlier dates. The intent of Scientific Notebook control is
that data are entered directly into the notebook as they are gathered.

4. Data copied from another source and affixed into the notebook on pages
26-45 are not suitable for reproduction as required by QAP-001, 4.3(1).

5. CQAM Section 12, "Control of Measuring and Test Equipment", requires
that measurement standards have documented traceability to higher
level standards. The notebook entries for the aluminum blocks used for
the densitometer calibration do not provide an indication that their
thickness ("calibration") was determined utilizing a calibrated
dimensional measuring equipment.

Recommendations

1. Blue ink does not reproduce well on some copiers. The best practice is
to use black ink exclusively.

2. Ref. page 13 - Sartorius Lab Scale does not have a serial number
identified.

3. Ref. page 12 - Bead characterization measurement parameters are not
included in the table; required accuracy is not established for mass
and volume measurements.

4. Ref. page 20 - The purpose and objectives for determining the capillary
pressure curve are not stated in the initial entries or in periodic
entry #3. The calibration of the pressure transducer should indicate
actual values of the standard (manometer) and corresponding values from
the transducer. The statement that the calibration covered four points



and results were OK is insufficient objective evidence of a proper
calibration. In addition, the accuracy capability of the manometer is
not stated, nor is this pressure measurement listed as a parameter on
page 12 (the required accuracy is not stated).

5. Ref. pages 12 & 25 - The calibration of the densitometer using 0% and
100% saturation readings plus the aluminum blocks is not described or
its basis as a valid calibration method discussed in the notebook
entries. The entries do not establish that the required accuracy of the
saturation measurement parameter is met. Use of the aluminum blocks
could indirectly provide an accuracy determination at intermediate
saturation points through demonstration of a linear relationship
between densitometer reading and total aluminum thickness, but only a
graphic illustration is provided. A linear regression analysis could be
applied to the aluminum block data to quantify the accuracy of
measurement process.

6. Ref. pages 12 & 31 - The required accuracy of the matric suction is 0.5
cm. Hg. However the results statement of sensor accuracy is in terms of
% of manometer reading. The calibration process should verify that
accuracy requirements are met without having to convert units. In
addition, the statement of accuracy within + 1% (see "Results" pg. 31)
is not met at the .71 psig point, and offsetting -.03 psig at 0 psig
would increase the error in the 1.3 to 2.5 psig range, rather than
improving accuracy across the scale.

7. Ref. pages 27 & 12 - The position accuracy requirement stated in the
Results on page 27 (0.1") conflicts with the required accuracy of page
12 (0.5cm =0.2"). Again, units should be the same between the
measurement parameters (pg. 12) and the actual units measured.

8. Ref. page 28 - The accuracy of the manometers utilized for the pressure
transducer calibration is not stated. While calibration of a manometer
is not required, the notebook entries should clearly identify the
instrument by brand, range, scale divisions, etc.

9. Ref. Test #1 - The data acquisition files should be identified and
location should be clearly referenced in the notebook. Since these
files provide the primary source of test data and are QA records, a
copy of the disk should be made and included in the notebook.

10. Ref. page 38 - Source of deionized water is incorrectly identified as
"NRC Lab"; CNWRA or Center Lab is the correct identification.

11. Ref. page 39 - Photographs should be included in the notebook as part
of the data.

12. Ref. page 45 - The two points labeled as the first and second sample
points would be better described as calibration check or verification
points. Also, the position readouts are to .001", which suggests
accuracy several orders of magnitude greater than the 0.5 cm (0.2")
required and the stated accuracy of 0.1" (page 27).


