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When component geometry required the use of a pin-hole collimator, the measurement specific
collimator to component distance was first determined. This distance was then used to perform a
distance and collimator specific detector calibration. The Eu-152/154 sheet standard was folded
into a 4" x 4" square which was placed at the appropriate distanc= from the required collimator.
The detector efficiency at 375 keV was determined. This efficie___y factor was then used to
correct the net 375 keV peak activity determined by the GammaVision software for all REDOX
measurements made using this geometry. A correction for attenuation due to valve or vessel wall
material and thickness was also made, when required. The background count rate under the Pu-
239 375 keV gamma ray peak was used to determine the minimum detectable activity (MDA) for
each measurement, using the 2-sigma MDA equation.

System Calibration

The Nal system was calibrated using PNNL PDP Standard NTP-0124 and PNNL plutonium

star * -d #27. The PDP standard is constructed of a seamless stainless steel canister inside of a
similar canister. The outer diameter is 1.95", and the active  gth is 10". The source material is
PuO, mixed ygeneously into diatomaceous earth. ...e standard contains 2.¢ . J7g of
plutonium, of which 93.7614% is Pu-239. Only 6" of the 10" active length is observed by the
Nal field of view limiter. The PDP source Content and Traceability Certificate can be found in
Attachment B. PNNL plutonium standard #27 was fabricated on April 19, 1990, using 12 grams
of plutonium, of which 93.7% is Pu-239. This standard currently contains 11.24g of Pu-239.
The source is constructed of a 1" diameter vial of PuQ, centered within a 4" diameter by 5" high
aluminum can.

The HPGe system was calibrated using a Eu-152/154 sheet standard. The standard was
fabricated on June 5, 1995, at the 222-S Laboratory. The standard originally contained 27.0 uCi
Eu-152 (with trace quantities of Eu-154). The source consists of twelve 2" diameter filter papers
containing equal quantities of a dried Eu-152 standard solution. The filter papers are sandwiched
between two layers of thin plastic sheet. The Standard Traceability Sheet is found in
Attachment B.

Both systems were calibrated prior to performing field measurements, per the descriptions
provided in the previous section of this report. The HPGe system was fully decontaminated and
removed from REDOX twice during the characterization effort and checked against the Eu-152
sheet standard in a previously measured geometry. Upon completion of all measurements, both
systems were again checked against their original calibration standards. Both systems
maintained calibration during the duration of the characterization activities.

Due to contamination control constraints, it was not possible to remove the detector systems
from REDOX for a daily source check. Therefore, an elbow on the H-4 Transfer Line, close to
the line’s entry point into the 233-S Pipe Trench, inside the North Sample Gallery, was used to
perform a daily source check for system stability.

Sources of Error

The measurement error reported in this document refers to the statistical counting error
associated with each measurement and is not indicative of the total error associated with the
measurement. There are many sources of possible error when performing in situ measurements,




































The inside wall Pu-239 concentration derived from the tank middle measurement (0.35 g/in?)
appears unusually high. The plutonium concentration is more likely closer to the concentration
found in the top (0.135 g/in®) and bottom (0.183 g/in®) of the tank. Therefore, a value of 0.14
g/in* was assumed, and used in the total quantity derivation.

The activity measured on the floor beneath the tank was assumed to be uniformly distributed
over the E-16 Tank’s half of the Concentrator Pit floor. This value was added to the E-16 Tank
inventory.

The snout collimator provides a very narrow field of view which effectively eliminates gamma
rays from all other nearby sources not the subject of the measurement. Therefore, each
measurement accurately identifies and quantifies isotopes of interest, attributing their activity to
only the sub t component. The problem with this approach, however, is that thea  analyzed
during each measurement is very small compared to the entire component. T  small area may
not be representative of the entire compor  °, but — 1y represent significantly higher or lower
activity than may be found in the remainder of the component. This problem must be considered
when evaluating total quantity data derived from snout collimator measurements.

E-17 Concentrator

The E-17 Concentrator is located in the PR Cage Concentrator Pit, east of the E-16
Pre-Concentrator. The Concentrator consists of two sections, a lower tank, assumed to be empty,
and an upper column section, assumed to be full of Raschig Rings. The Tank section contains a
heating coil situated on the inside bottom of the tank. The Tank is 18" inner diameter, with 0.25"
steel walls. The Tank is 48" tall. The bottom of the Tank sits on four legs and is 42 in above the
bottom of the Concentrator Pit. The upper Tower section is 6" inner diameter and 78" tall. The
Tower walls are 0.25" steel. The Tower is centered on the top of the tank section. The axial
center line of the tank/tower combination is situated 28.5" south of the PR Cage plexiglass panel
walls.

Measurements were performed on the bottom, middle, and top of the tank. Time constraints
precluded a measurement on the tower section. All measurements were performed with the
HPGe detector using the snout collimator configuration. The snout collimator provides the
detector with a 5.7° field of view. All measurements were performed either looking down into
the pit at the side of the tank, or looking up at the side of the tower. Estimates of activity were
performed assuming (1) all of the measured Pu-239 activity is on the outside of the tank (or
tower), (2) all of the measured Pu-239 activity is on the inside wall of the tank, or (3) all of the
measured Pu-239 activity is at a spot in the bottom of the tank. The third geometry was only
used v n the angle of the measurement intersected the bottom of the tank. Corrections were
made for distance and attenuation due to the skewed tank wall thickness.

The total quantity of Pu-239 estimated for the E-17 Concentrator is based on the assumption that
the qu ity of Pu-239 is constant over the entire surface of the measured section. The value
used for the Pu-239 concentration in the bottom of the tank was taken from the tank bottom
measurement. The tank side activity was derived from the activity estimated on the inside wall
of the tank from the tank middle measurement. " e activity in the top of the tank was estimated
over  area of the disk described by the bottom of the tower section and used the T  : top
measurement data. Measurement data can be found in Attachment E.
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16.

17.

Hanford Drawing No. H-2-18034, “Piping - General Arrangement Building 202-S to 233-
S Trench Air Sampling and Wash Down - Plans, Sections, and Details”

Hanford Drawing No. H-2-8569, “Structural Concrete - Plans, Details, and Sections -
Sump, Canyon Area”
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H-97-013-10 1000 second background count with lead sheeting. Sam conditions as before (above).

H-97-013-11 2000 second count on bottom of E-17 tank. Snout is flush with panel o] 16"
from the floor to the center of the snout. 33" from the floor to the center back
of the detector.

H-97-013-12 300 second background count on hot spot elbow H-4 line.

Note: Must finish all shots this week. Only take necessary shots. GJC has committment to
produce report by January 31.

) 0 2-dr  131-97

NDAC Technicfan Date

Apdba st Skl 173197
Transcriptionist Date

Q&/LP/L/—/ 0 gt-30-27

NPAC Engineer { ( Date

Page 2 of 2






















































































































Please refer to separate attachment.























































































































































































