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11.0 PROCEDURE FOR VERIFICATION OF ATTAINMENT OF THE OPTION 2

CRITERION FOR STABILIZED SLUDGE AND SOIL RADIOACTIVITY
LEVELS

11.1 INTRODUCTION

Stabilized sludges and soil containing chemical and radiological contamination from
the Deepwell, Celite, V-1, and Burn Ponds are to be disposed of in onsite closure cells
that meet U.S. EPA RCRA requirements. The contaminated soils will be excavated,
transferred and then placed and compacted in the celis. The sludges will be blended
in the ponds, excavated, transferred to an onsite processing plant and mixed with
stabilizing agents. Subsequent processing will depend on the physical state of the
stabilized sludge. Stabilized sludge that has is fluid-like will be puniped, conveyed or
hauled by truck directly into the closure cell where it will be cast in place. Stabilized
sludge that is soil-like will be stockpiled on staging pads for sampling. After sampling
confirms compliance with applicable criteria, the stabilized sludge will be transferred
into the closure cell by conveyor or truck where it will be placed and compacted in the
cells.

The purpose of this procedure is to establish that the average radioactivity
concentration of the stabilized sludge and soil placed into the closure cells meets the
concentration limits for insoluble’ depleted uraniurn (DU) as established for Option 2
in the U.S. Nuclear Regulatory Commission's (NRC's) Branch Technical Position
(SECY 81-576) entitied, "Disposal of Onsite Storage of Residual Thorium or Uranium
(Either as Natural Ores or Without Daughters Present),"” dated October 5, 1981.

11.1.1 Criteria

The criterion established by Option 2 in SECY 81-576 for insoluble’ uranium is that
the average concentration of DU in the material (stabilized sludge and soil) placed into
the closure cells does not exceed 300 pCi/g. This is referred to as the average
guideline value.

The confirmation that the stabilized sludges and soil placed in the cells meet this
criterion will be done in accordance with NUREG/CR-5849 “Manual for Conducting
Radiological Surveys in Support of License Termination”. Because NUREG/CR-5849
does not specifically address stabilized sludge, this plan will consider the stabilized
sludge using the criteria for soil. This is appropriate because the stabilized sludge will
have a soil-like consistency (either immediately after stabilization or after cast-in-place

" The results of simulated lung fluid solubility testing performed on samples of waste from the BPC|
project by an independent laboratory indicate that the material is insoluble and confirm the applicability of
the 300 pCi/g criterion. The report entitied “Lung Fiuid Solubility Analysis Report” was submitted to NRC
on December 10, 1695, It was acknowledged without comment by NRC on December 21, 1995, and
subsequently used by NRC in preparing the Environmental Assessment and Safety Evaluation Report in
conjunction with the May 8, 1996 issuance of License Amendment 9.
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materials solidify). NUREG/CR-5849 requires that soil activity at any location cannot
- exceed three times the average guideline value. For DU, the maximum activity
concentration is not allowed to exceed 900 pCi/g. It also requires that areas of
elevated activity between one and three times the averag guideline value (i.e.
between 300 pCi/g and 900 pCi/g) be less than (100/A)°” times the 9undeline value,
where A is the area of elevated activity in m’ and is less than 100 m*. For areas 100
m? (10 m X 10 m) and larger, the average guideline value of 300 pCi/g must be
maintained.

11.1.2 Project-Specific Considerations

The following were considered while formulating the methodology to be used to meet
the above stated criterion.

11.1.2.1 Exis*ing DU Concentration

Data regarding the concentration of DU in the unstabilized sludges are presented in
the BPCI report entitled, “Summary of Radioactivity of Sludges, Mixed Waste Pond
Closure Project, BP Chemicals, Inc., Lima, Ohio.” This report was included as Exhibit
B with the May 25, 1994, response to comments document submitted to the NRC.

11.1.2.2 Current Conditions

No additional DU has been placed in the ponds since the referenced study (see
Section 11.1.2.1) was conducted. Mechanical blending has taken place in two of the
ponds (North Deepwell Pond and South Deepwell Pond) since the study was
completed. Therefore, standard deviation and 95% confidence level concentrations of
DU in these sludges are likely to be different than those reported in the referenced
study. (Average concentrations should remain constant.)

11.1.2.3 Process Homogenization

The sludge within each individual pond has been or will be blended prior to excavation
for processing. This will result in homogenization of each sludge. Excavation, which
will take material from a variety of depths at any given location, will contribute to
further homogenization of the sludge. The siudge removed from the ponds will be
transported to the processing area via piping, a conveyor system or trucks. Pumping,
which results in a high degree of homogenization, will be used where possible to
transfer sludges because it is quicker and less likely to release contaminants to the
air. Excavated material which is too dry for pumping will be transferred to the
stabilization system by conveyor or truck. This will also further homogenize the
material.

11.1.2.4 Processing Considerations
Sludge processing will involve mixing with stabilization additives which will reduce the
concentration of DU. The sludge stabilization process is schematically depicted on

Figure 11-1. Sludge removed from the ponds will be placed in a batch mixing tank
where it will be mixed with Celite clay. Samples of the feedstock siudge will be taken to
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guide stabilization process control. Batch mixing is needed to modify the siudge
' consistency to the specifications required to make an acceptatle product. The
processing of the siudge through the batch mixing tank will further homogenize it and
reduce the concentration of DU. The sludge-clay mixture will be removed from the
batch mixing tank, loaded onto a conveyor and transferred to a pug mill mixing device.
Additional stabilization reagents will be conibined with the siudge-ciay mixture in the
pug mill. The addition of reagents will create a structurally stable material and will also
further reduce the concentration of DU. The stabilized sludge will be transported from
the pug mill to a staging pad for storage until analysis is completed. From there it will
then be moved to the disposal celis via truck, conveyor or pipeline.

No stabilization of sou is anticipated.
11.1.2.5 Material Handling and Placing Methods

The stabilized sludges and soil will be placed in the cells in batches. Stabilized sludge
will be placed in Cell #.. After all sludge is placed, any available capacity remaining in
Cell #1 will be used for soil disposal. Cell #2 will be used to dispose of the remainder of
the soil. To guide the placement, the available surface of the cells will be divided into
rows and columns. The spacing of the rows and columns will be such that each iow
and column will define a square 'ich wili allow one batch of stabilized material to be
placed in lifts ranging from eight to twelve inches in thickness. Batches will be placed
across one /ow at a time. For sludge, the batch size will be approximately 33 cubic
meters or about one-third of a survey unit. For soil, the baich size will be determined
by the contractor's equipment. The largest haul vehicle envisioned for operation will
have a capacity of 7.5 m’ (10 cubic yards). Therefore, a batch size will be
approximately 7.5 m®. For a one foot thick lift, this will result in a row and column
spacing of about § meters.

11.1.2.6 Quality Control Sampling and Documentation

There will be a quality control contractor on site to oversee sample collection and
analysis. An on-site laboratory will be provided tc analyze materials. The key to
successful process control will be the ability to quickly analyze process control
samples. Cast-in-place stabilized sludge will be sampled as it leaves the processing
plant. All samples will be labeled and archived. Samples at predetermined intervals
will be analyzed. The archived samples will be saved in the event more detailed
analyses are required for some portions of the stabilized sludge. Soil-like stabilized
sludge will be stockpiled on the stabilization pad until analysis confirms conformance to
the specifications. Based on analysis, it the will be either transferred into the cell for
placement or returned to the processing plant. Soil to be placed in the celi will be
sampled and analyzed in conjunction with efforts to demonstrate that the soils left in
place are in compliance with the requirements for release. Additional soil sampling will
be conducted on each batch delivered to the disposal cells. The level, row and column
for each batch of stabilized sludge and soil placed in the disposal cells will be recorded
by the quality control contractor.
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11.2 METHODOLOGY

11.2.1 Approach

The approach to confirming conformance to the criteria of Section 11.1.1 varies for
cast-in-place stabilized sludge, soil-like stalized sludge and soil.

11.2.1.1 Cast-in-Place Stabilized Sludge

The approach to confirming that the material placed in the closure cells conforms to
the criteria discussed in Section 11.1.1 will be to:

(a)

(b)

(c)

Sample each batch of stabilized sludge during transfer to the cell. Analyze
selected batches and calculate the concentration of DU in each batch. (See
Section 11.3.)

Map the iocation of each batch placed in the closure cell. If materials placed
exhibit DU concentrations in excess of 300 pCi/g, additional sample analysis
and calculations will be performed to verify that the averaogse concentration in
the area of elevated activity does not exceed the (100/A)" "~ criterion.

Excavate and return any placed batch of material which exceeds the criterion
to the stabilization process system.

11.2.1.2 Soil-Like Stabilized Sludge

The approach to confirming that the marerial placed in the closure cells conforms to
the criteria discussed in Section 11.1.1 will be to:

(a)

(b)

(c)

Sample and analyze the stabilized sludge and calculate the concentration of
DU in the stockpiled material. (See Section 11.3.)

Return to the stabilization process system any stockpiled material which
exceeds the criteria.

Place and compact in the closure cell all stockpiled material which conforms to
the criteria.

11.2.1.3 Soil

The approach to confirming that the material placed in the closure cells conforms to
the criteria discussed in Section 11.1.1 will be to.

(a)

(b)

Sample each batch and analyze random batches of soil during placement.
Calculate the concentration of DU in the random batches analyzed.

Map the location of each batch placed in the closure cell. If random batches

tested exhibit DU concentrations in excess of 300 pCi/g, analyze appropriate
additional batches from archived samples. Calculate to verify that the average
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concentration in the area of elevated activity does not exceed the (100/A)"°
criterion.

(c) Excavate any placed batch of material which exceeds the criterion and remove
for processing in th.2 stabilization process system.

The feasibility of this approach is addressed in the remainder of Section 11.2 of this
pian. In Section 11.3, the protocols and procedures for implementing the plan are
presented.

11.2.2 Homogeneity Demonstration

In conjunction with starting the stabilization system, a slucge homogeneity
demonstration will be performed. The demonstration will include two elements. One
element will be an evaluation of the homogeneity of each pond sludge after blending
and before the start of pilot testing. The second element will be the verification that
the DU concentration of each stabilized sludge behaves as statistically predicted after
actual processing through the stabilization system. The second element of the
demonstration will be undertaken at the conclusion of pilot testing and before starting
actual stabilization and waste placement.

There is no demonstration of soil homogeneity proposed. Soil to be placed in the cell
will be sampled and analyzed in conjunction with efforts to demonstrate that the soils
left in place are in compliance with the requirements for release. In addition, all
batches will be sampled prior to placement in the cell. The details of the process are
described in Section 11.2.1.3.

11.2.2.1 Demonstration of Homogeneity of Sludge Characteristics within Each
Pond

To minimize the potential need for removing and reprocessing stabilized sludge, a
sampling and analysis program will be conducted after siudge blending and before
any sludge is removed from the pond for pilot testing. Each pond shall be sampled to
verify that the sludge is sufficiently homogeneous to assure the success of the
stabilization program to a reasonable degree of confidence. This will be achieved by
establishing that (a) the average DU values are within acceptable ranges relevant to
meeting regulatory criteria for the stabilized sludge and (b) the variation of those
average values within the pond as determined by sampling and statistical evaluation
of sample resuits indicates that very few of the batches or survey units will fall outside
the criteria.

Prior to sampling each pond, BPCI's contractor shall complete all planned mechanical
blending of pond sludge to “homogenize" the sludge for pilot testing. This is
necessary to assure that the sludge removed from each pond for pilot testing is
representative of the entire pond contents. Otherwise, pilot test results may not
accurately predict full-scaie results. The homogeneity demonstration will be
conducted for each pond individually.

115 May 23, 1997



The contractor shall meet the following performance criteria: blend each sludge and
then obtain a sufficient number of samples to demonstrate with 80% confidence that,
at most, 5% of the sludge in the pond might fail to meet DU concentration criteria.
This alone will assure a high degree of conformance to criteria before treatment and
confirmation sampling ever occur. In addition, the sampling results (as adjusted
based on stabilization formulas established through bench-scale testing) should
indicated that the upper 95% confidence level of the mean DU concentration of the
stabilized material will be less than the criterion of 300 pCi/g.

Upon completion of blending operations for each pond, the contractor shall establish a
sampling grid coordinate system across the pond for his use in documenting sarnpling
locations. The contractor shall then collect either random or systematic grab samples
from the pond using the coordinate system to document sampling locations.. Ali
samples shall be analyzed for DU concentration using the contractor's onsite
laboratory. At least one sample per pond shall subsequently be forwarded to an
offsite laboratory for quality control duplicate analysis. The contractor shall follow all
applicable requirements of Sections 2 and 10 of this Quality Assurance / Quality
Control Plan in sample collection and analysis.

To make this demonstration, it will be assumed that the distribution of sample results
will be Normal. The physical blending process and the statistical Central Limit Theorem
provide theoretica! support for this assumption. The objective of the blending and
sampling will be to demonstrate from the sample results with at least 80% confidence
that at least 95% of the sludge will meet the DU concentration criteria. The 95%
controls the amoum of blending and the 80% figure determines the frequency of
sampling. The choice of locations, the use of random or systematic sampling, and
number of samples collected for analysis shall be chosen by the contractor based on
meeting these objectives.

The demonstration shall be accomplished by constructing 95% coverage, 80%
confidence tolerance intervals based on the sampie mean, sample standard deviation,
and tabulated values from a standard statistical reference. (For this demonstration, the
reference used shall be Hahn, B. and Meeker, W., Statistical Intervals, Tables A10
through A12.) Toierance intervals should lie entirely within the range of acceptable
criteria. The intervals will take into account changes in DU concentration expected as a
result of the stabilization process.

The acquired DU data and an evaluation of the DU results achieved shall be reported
to NRC at the conclusion of the demonstration for each pond.

11.2.2.2 Demonstration of Effect of Sludge Stabilization on DU Concentration
This demonstration is designed to verify that the DU concentration of each stabilized
sludge behaves as statistically predictable after actual processing through the
stabilization system. This demonstration will be undertaken at the conclusion of pilot
testing but before starting actual production stabilization for waste placement.

At the conclusion of pilot testing for each sludge, a final, confirming batch of
unstabilized sludge will be processed through the stabilization system. Sludge and
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reagent feed rates and operational settings established by pilot testing will be used for
this final, confirming run. The batch size for the final run shall be at least one-third of
a survey unit (at least 33 cubic meters).

Ten (10) one liter grab samples of the unstabilized sludge shall be collected over
equal time intervals while the batch mixing tank is being charged with sludge. The
timing for collection of irdividual sludge samples shall be such that each sample is
representative of 10% of the fill cycle time or volume. Ten (10) one liter grab samples
of Celite clay shall also be collected. These clay samples shall be collected either
over time as the clay is added (similar to sludge sample coll iction) or, if the clay
charging rate is not uniform, from individual bucket loadz us the batch mixing tank is
charged. One sample of each of the purchased reagents shall be collected and
analyzed in advance during loading of the silos. Ten (10) samples of the stabilized
sludge shall be collected over equal time intervals as the material is discharged from
the stabilization system. The timing for collection of individual stabilized sludge
sampiles shall be such that each sample represents 10% of the batch processing time
through the system.

All samples shall be analyzed and the data used to calculate the mean, standard
deviation and 95% confidence level concentrations of DU in the raw sludge, the Celite
clay, the other stabilizatior. additives and the stabilized sludge. If the data indicate
that project specifications have been met with the test run and are likely to be
achieved in full-scale operation, the full-scale operation shali commence per Section
11.3.

11.3 DEMONSTRATION OF COMPLIANCE

The statistical evaluation presented in Section 8.5, "Comparison with Guideline
Values," in NUREG/CR 5849 will be used to compare data generated from samples of
the stabilized sludge and soil to the 300 pCi/g average activity criterion for DU. The
statistical evaluation in Section 8.5 of NUREG/CR-5849 calculates the upper 95%
confidence level value for the mean (average) concentration by computing th.: mean
and standard deviation of the data population and then using these parameter: in a
"Student's t test." The value obtained for the upper 95% confidence level from this test
is then compared to the criterion of 300 pCi/g and if it is at or below this value, tne
criterion is met. If the upper level exceeds 300 pCi/g then the criterion has not been
met.

This evaluation also includes a limit or peak value of three times the average guideline
value for soil activity at any location. Therefore, stabilized sludge or soil represented
by a sample activity greater than 900 pCi/g will not meet the criterion even if the
resultant average level is at or below 300 pCi/g for that sample population. This
evaluation also includes a limit of (100/A)°® times the guideline value for samples
representing areas smaller than 100 m’ which contain elevated activity between one
and three times the average guideline value (i.e. between 300 and 900 pCi/g).

Three types of materials containing elevated DU activity are to be placed in the
disposal cells: cast-in-place stabilized sludge, soil-like stabilized sludge and
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contaminated scil. Since soil-like stabilized siudge will be sampled and analyzed prior
to placement as described in Section 11.2.1, only cast-in-place stabilized sludge and
soil will have any possible chance of being placed in the cell with DU activities
exceeding the NUREG/CR 5849 guideline limits. Cast-in-place stabilized sludge and
soil samples will be analyzed as each is placed in the cell with random samples
analyzed during placement and other samples archived for possible future analysis.

No increase in activity can occur once stabilized sludge and contaminated soil are
placed. Therefore, the testing of soil-lik= stabilized sludge prior to placement and the
testing of cast-in-place stabilized sludge and contaminated soil during placement shall
be conducted so as to provide a demonstration of compliance. This demonstration
will be sufficient to constitute a “final survey” and therefore will be subject to the
requirements of NUREG/CR 5849.

Each of the three stabilized sludges and the contaminated soil will be evaluated
against the criteria independently as each is placed into the cells. For this project the
survey unit size will be 100 cubic meters.

11.3.1 Verification Sample Collection
11.3.1.1 Cast-in-Place Stabilized Siudge

Sampling will be by survey unit. One sample will be collected for each 10 cubic
meters of stabilized sludge produced by the stabilization system so that ten samples
will be coliected per survey unit. Sample collection will be spaced over constant time
intervals to approximate the production of 10 cubic meter volumes between samples,
assuming a constant production rate. All samples will be labeled. Labeling shall be
by survey unit identification number followed by sample sequential number (1 through
10 for each survey unit).

At least three of the ten individual samples from each survey unit will be analyzed. As
many additional samples will be tested per survey unit as the onsite laboratory is
capable of processing while keeping up with stabilization production. The remaining
samples will be archived for future testing. For each survey unit, individual samples
will be tested according to the following table:

Number of Samples Individual Sample
Tested per Survey Unit Numbers to be Tested
3 1,5and 10
4 1,4,7and 10
5 1,3,6,8and 10
6 1,2,4,7,9and 10

The analysis frequency may be altered if the evaluation discussed in Section 11.3.2
warrant it, regardiess of production rate requirements. On the basis that three
samples per survey unit will be analyzed and evaluated, the following total number of
samples are expected to be analyzed for the entire project:
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Pond Stabilized Volume Number of Samples

cubi te t r Surv nit
North Deepwell 7,200 216
South Deepwell 10,600 318
Burn 18,000 540

The samples will be collected using trowels, spoons or shallow cores and placed into
plastic bags. The sampling equipment will be decontaminated between samples
consistent with the methodology in Section 2.5.3, “Equipment Decontamination
Procedures,” of this Quality Assurance Quality Control Plan. Samples will be labeled
to show the survey unit number, sample number, date and time. As was indicated
previously, the lift, row and column where each survey unit is placed in the closure ceil
will also be recorded.

11.3.1.2 Soil-Like Stabilized Sludge

Confirmation samples will be based on individual survey units. Samples will be
obtained at the discharge of the stabilization system prior to sludge transfer tc the
staging piles. Staging piles will be used to contain the stabilized sludge until analysis
confirms that it is acceptable for perrnanent placement in the cell. The staging piles
will be identifiable in the field as discrete separated piles, as piles separated by

barrie s, or as larger aggregate piles subdivided by visible markers. Each pile shall be
complei2d to a volume equivalent to about one-third of a survey unit (about 33 cubic
meters 01 stabilized material).

Grab samples will be collected using trowels, spoons or shallow cores and placed into
plastic bags. The sampling equipment will be decontaminated between samples
consistent with the methodology in Section 2.5.3, “Equipment Decontamination
Procedures”, of this Quality Assurance Quality Control Plan. Samples will be labeled
to show the survey unit number, sample number, date and time. As was indicated
previously, the lift, row and column where each survey unit is placed in the closure cell
will also be recorded.

One sample will be coliected for each 10 cubic meters of stabilized sludge produced
by the stabilization system so that ten samples will be collected per survey unit. All
samples will be labeled. Labeling shall be by survey unit identification number
followed by sample sequential number (1 through 10 for each survey unit). For each
survey unit, three staging piles will be made. The first third of the survey unit,
represented by samples 1, 2 and 3, will be placed in pile A. The second third of the
survey unit, represented by samples 4, 5, 6 and 7, will be placed in pile B. The
remaining third of the survey unit, represented by samples 8, S and 10 will be placed
in pile C.

11-9 May 23, 1997



At least three of the ten individual samples from each survey unit will be analyzed.
The remaining samples will be archived for future testing. For each survey unit, the
individual samples analyzed will follow the table in Section 11.3.1.1. Therefore, with a
minimum of three samples analyzed per survey unit, one sample will be from each of

the three staging piles. With six samples analyzed per survey unit, two samples will
be from each of the three staging piles.

The minimum testing frequency shall be three samples per survey unit. As many
additional samples will be tested per survey unit as the onsite laboratory is capable of
processing while keeping up with stabilization production. The analysis frequency
may be altered if the evaluation discussed in Section 11.3.2 warrant it, regardless of
production rate requirements. (See table in Section 11.3.1.2 for an estimate of the
total number of samples to be analyzed.)

11.3.1.3 Contaminated Soil

Grab samples of soil will be obtained from each Icad of the contractor’s haul vehicles
as batch quantities of soil are delivered for placement in the cells. Each batch (load)
of soil will be approximately 7.5 m® (10 cubic yards). Each batch (load) will be sampled
prior to or during placement in the cell.

Grab samples will be collected using trowels, spoons or shallow cores and placed into
plastic bags. The sampling equipment will be decontaminated between samples
consistent with the methodology in Section 2.5.3, “Equipment Decontamination
Procedures”, of this Quality Assurance Quality Control Plan. Samples will be labeled
to show the batch number, dat2 and time. As was indicated previously, the lift, row
and column where each batch is placed in the closure cell will also be recorded.

For each 7.5 cubic meter batch, three grab samples will be obtained at locations within
the vehicle bed chosen by the contractor to represent typical characteristics of material
within the batch. Equal portions of each grab sample will be mixed until homogeneous
to create a single composite sample which will represent the baich. The composite
sample of every fifth batch will be analyzed for DU analysis as described in Section
11.3.2 below. The remaining samples will be labeled and archived for possible future
analysis. Individual grab samples will not be archived.

11.3.2 Sample Evaluation

Samples will be evaluated in an onsite laboratory using gamma spectroscopy in
accordance with the methods contained in EPA Standard Methods 901.1 (provided as
Attachment A to this sec*'~n). Sample evaluation will incorporate ali applicable
elements of the QA/CQC F lan approved by NRC as a part of License Amendment 9,
approved May 8, 1996 iricluding the use of a second laboratory to confirm results.
The laboratory QA/QC program is specified in Section 10 of this QA/QC Plan.

QA/QC cross checks of the on-site laboratory will be performed per the requirements
of Section 10 of this QA/QC Plan. QA/QC cross check samples will be sent after
analysis by the on-site laboratory to an offsite commercial laboratory for verification
testing. The offsite commercial laboratory shall be licensed by the NRC to accept the
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samples for analysis by gamma spectroscopy using procedures specified in Section
10 of this QA/QC Plan.

11.3.3 Comparison to Criterion

The method of comparing the actual sample resuits obtined after stabilization to the
criteria in NUREG/CR-5849 is material specific. The method for each material is
explained below. In addition, a running overall summary of the upper 95% confic ar.ce
level for the mean will be maintained for each individual material placed and for each
overall closure cell. The final summary results for each material and each cell will

form the demonstration of compliance with NUREG/CR-5849 and will be submitted to
NRC.

11.3.3.1 Cast-in-Place Stabilized Sludge

All results will be statistically compared to the 300 pCi/g criterion. If the measured
activities of all analyzed samples are found to statistically conform to the criterion of
300 pCi/g for a given survey unit, then the survey unit shall be considered as
permanently placed provided al! criteria of Specification 03330 are met.

If a sample result reveals a level above 900 pCi/g, all non-analyzed archived samples
between the sample in question and the last analyzed sample which met the criteria
will be analyzed to determine the extent of the elevated levels. Stabilized sludge
associated with the elevated sample results will be removed from the cell. The
removed material will be returned to the stabilization feedstock for further treatment.

If a sample result reveals a level between 300 pCi/g and 900 pCi/g, all non-analyzed
archived samples for the survey unit will be analyzed. The resuits will be evaluated to
determine the extent of elevated activity within the survey unit. Where necessary,
material with elevated activity will be removed for additional processing. Where
results between 300 and 900 pCi/g are encountered, the data will be evaluated to
assure that the material possessing the elevated concentration of DU conforms with
NUREG/CR-5849. The criterion of (100/A)° ® times the guideline value will be used to
make this evaluation. To apply this criterion to the survey unit, the symbol A will be
used to denote the volume (in cubic meters) of elevated activity (smaller than 100 m°)
which is located within the survey unit.

If a sample result reveals a level between 300 pCi/g and 900 pCi/g, all non-analyzed
archived samples for the survey unit will be analyzed. The results will be evaluated to
determine the extent of elevated activity within the survey unit. Where necessary,
material with elevated activity will be removed for additional processing. Where
results between 300 and 900 pCi/g are encountered, the data will be evaluated to
assure that the material possessing the elevated concentration of DU conforms with
NUREG/CR-5849. The criterion of (1OOIA)° ® times the guideline value will be used to
make this evaluation. To apply this criterion to the survey unit, the symbol A will be

used to denote the volume (in cubic meters) of elevated activity (smaller than 100 m3)
which is located within the survey unit.
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11.3.3.2 Soil-Like Stabilized Sludge

If the measured activities of all analyzed samples from staging piles are found to
statistically conform to the criterion of 300 pCi/g for a given survey unit, then the
staging piles shall be delivered to the cell.

If the measured activity of any staging pile exceeds 900 pCi/g, then that staging pile
shall be returned to the stabilization system for additional treatment.

If the measured activities of all the staging piles contain elevated activities which
cause the statistical exceedance of the criterion for a given survey unit, then all the
staging piles will be returned to the stabilization system for additionai treatment.

If the measured activity in one or more of the staging piles cause the statistical
exceedance of the criterion for a given survey unit, but the measurements of samples
from the other staging piles of the same survey unit meet the criterion, then either the
staging pile(s) containing the elevated concentration of DU will be returned for
reprocessing or further testing of archived samples of the staging piles containing the
elevated concentration of DU wili be conducted to confirm comspliance with the
criterion. {See Section 11.3.3.1 for application of the (100/A)°° criterion to samples
coniaining between 300 pCi/g and 900 pCi/g of DU activity.)

It the measured activity in one of the staging piles is between 300 pCi/g and 900
pCi/g, but the entire survey unit conforms statistically to the criteria, the staging piles
which conform may be placed. The staging pile with the elevated DU concentration
wili be returned for reprocessing or further testing of archived samples will be
conducted to confirm compliance with the criterion. (See Section 11.3.3.1 for
application of the (100/A)"® criterion to samples containing between 300 pCi/g and
900 pCi/g of DU activity.)

If one or more staging piles for a survey unit are returned for reprocessing, then they
will be replaced using freshly processed sludge to restore the survey unit volume to
100 cubic meters. Samples collected from the replacement material will be labeled
with the same sequence numbers as the material which was returned followed by a
suffix character A through Z to denote the substitution. The replacement material
shall be analyzed following the same procedure as the original material. The
analytical results for the replace:ient staging pile(s) wili be combined with the resuits
of the conforming staging piles of the survey unit to determine overall conformance to
the criterion for that survey unit.

11.3.3.3 Contaminated Soil

If a sample result reveals a level above 900 pCi/g, all non-analyzed archived samples
between the sample in question and the last analyzed sample which met the criteria
will be analyzed to determine the extent of the elevated levels. Affected soil
associated with the elevated sample results will be removed from the cell. The
removed soil will be moved to the stabilization feedstock for further treatment.
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All sample results will be compared to the 300 pCi/g average and other criteria. In the
event that a concentration higher than 300 pCi/g is encountered, the archived
samples between the previously analyzed batch and the batch in question will be
analyzed. The results will be evaluated to determine the extent of elevated activity
Where necessary, material with elevated activity will be removed for additional
processing. Where results between 300 and 900 pCi/g are encountered, the data will
be evaluated to assure that the concentration of DU within the entire survey unit
conforms to the criterion. (See Section 11.3.3.1 for application of the (100/A)%®
criterion to samples containing between 300 pCi/g and 900 pCi/g of DU activitv.)

11.4 DOCUMENTATION

All sample collection activities will be documented as outlined in Section 2.0, "Soil
Sampling," of this Quality Assurance Quality Control Plan for radiological sampling.
All analysis results and subsequent evaluation of the results will be documented in a
consistent format with results submitted to BP's onsite construction manager and
copies will be kept in the onsite laboratory or site field office.

W.M. Rupert
5/23/97
M\POND\QAQC11.doc
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11.0 PROCEDURE FOR VERIFICATION OF ATTAINMENT OF THE OPTION 2
CRITERION FOR STABILIZED SLUDGE AND SOIL RADIOACTIVITY LEVELS

11.1 INTRODUCTION

Stabilized sludges and soil containing chemical and radiological contamination from
the Deepwell, Celite, V-1, and Burn Ponds are to be placed disposed of in onsite
closure cells that meet U.S. EPA RCRA requirements. The contaminated soils will be
excava'ed transferred and then placed and oompacted in the cells The sludges will

>talb A ﬂ \ : - s
n or haul truck di i h r | wher wlll in
1} I that i I-like will t n in for
i A amplin firm i
!&M&M&Mﬂﬁﬂ!ﬂmwm_ﬂ__ﬂ_ﬂ or

where it will be and-then placed iste-and compacted in the cells.

The purpose of this procedure is to define-the-methodelogy-confisning establish that
the average radioactivity concentration of the stabilized sludge and soil placed into

the closure cells does-not-exceed meets the concentration limits for insoluble’
depleted uranium (DU) as established for Option 2 in the U.S. Nuclear Regulatory
Commission's (NRC's) Branch Technical Position (SECY 81-576) entitled, "Disposal
of Onsite Storage of Residual Thorium or Uranium (Either as Natural Ores or Without

Daughters Present) dated October 5 1981 MMMW

11.1.1 CRITERIA

The criterion established by Option 2 in SECY 81-576 for insoluble’ uranium is that
the average concentration of depleted-uranium of DU in the material ie-be-dispesed-of
(stabilized sludge and soil) placed into the closure cells does not exceed 300 pCi/g.
This is referred to as the average guideline value.

The confirmation that the stabilized sludges and soil placed in the cells meet this
criterion will be done in accordance with NUREG/CR-5849 “Manual for Conducting
Radiological Surveys in Support of License Termination”. Because NUREG/CR-5849

1

imul lung fluid solubili n f from th
i an inde, nt | atory indi rial is in n
| ilg criterion. Th n " Fl bil nalysi:
Report” was submitted to NRC on December 10, 1995. It was acknowledged without comment by
NRC on December 21, 1995, and subsequently used by NRC in preparing the Environmenital

Assessment and Safety Evaluation Report in conjunction with the May 8, 1996 issuance of

icense ndment 9.
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does not specifically address stabilized sludge, this plan will consider the stabilized
sludge using the criteria for soil. This is appropriate because the stabilized sludge will
have a soil-like consistency (either immedi il r r -in-
place materials solidify). NUREG/CR-5849 requires that soil activity at any location
cannot exceed three times the average guideline value. For DU, the maximum
activity concentration is not allowed to exceed 900 pCi/g. It also requires that
areas of elevated activity between one and three times the average guideline value
(i.e. between 300 pCi/g and 900 pCi/g) be less than (100/A)"® times the gmdellne

value, where A is the area of elevated activity in m’ and is less than 100 m

m_m_mlﬂg m X 10 m) and larger, the average guideline value of 3_Qgﬁ_g
t be maintained.

11.1.2 PROJECT-SPECIFIC CONSIDERATIONS

The following were considered while formulating the methodology to be used to meet
the above stated criterion.

11.1.2.1 Existing DU Concentration

Data regarding the concentration of DU in the unstabilized siudges are presented in
the BPCI report entitled, “Summary of Radioactivity of Sludges, Mixed Waste Pond
Closure Project, BP Chemicals, Inc., Lima, Ohio.” This report was included as Exhibit
B with the May 25, 1994, response to comments document submitted to the NRC.

11.1.1 urrent Conditions

__qmn_o_s_gu__g_gg._ugd_lnl has been plac inuu_gtmmmum

i n111 ) w nd . Mechan ing h in
North W IIP nda th P i h

l ed. Therefor andar: Vi d nce level

concentrations of DU in these sludges are li km_tp_m_d_mm_ﬂm_t_hm

reported in the referenced study. (Average concentrations shouid remain
constant.)

11.1.2.3 Process Homogenization

The sludge within each mdnvudual pond has been or will be blended prior to excavatnon
for processing. Shie : ; S
muaaoouﬂy#em&-teasme-po‘m Thus wa'l result in homogemzatnon of tho each
sludge. Dredging Excavation, which will take material from a variety of depths at any
given location, will alse-result-in-considerable contribute to further homogenization
of the sludge. The sludge removed from the ponds will be transported to the
processing area via piping, a conveyor system or trucks. Pumping, which results in a
high degree of homogenization, will be used where possible to transfer siudges
because it is quicker and less likely to release contaminants to the air. Dredged

Excavated material which is too dry for pmeeewmy—bm&umed—to—tbe-aend—#em
WG AL dibd o B S otk ot will be transferred to
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the stabilization system by conveyor or truck. This will also further homogenize

the material.
11.1.2.4 Processing Considerations

Sludge processing will invoive mixing with the stabilization additives which will

reduce the concentration of DU. The sludge sekdification stabilization process is
schematically depicted on Figure 11-1. Sludge removed from the ponds will be placed
in a senditioning-tank batch mixing tank where it will be mixed with Celite clay.
Samples of the feedstock sludge will be taken to guide pre-sokidification stabilization

process control. Fhe-cendiioning Batch mixing tank is needed to modify the sludge
oonsnstency to the spec:ﬁcahons requared to make an acceptable product Ihce mogm

: Srgur . A : e The
of the sludge through the oendnoenmg Qgggh mig ng tank will alse mmp_g_ homogemze
it and reduce the concentration of DU. Th rem v

from the batch mixing tank, | d ont

mixing device. The Additional stabilization reagents wnll be oombmed with the
sludge-clay mixture in a-#ixing-dewce the pug mill.
this-s-considered-to-be-a-pug-il-mixer. The addition of reagents te will create a
structurally stable material and will also further reduce the concentration of depleted
wranism DU. The stabilized sludge will be transported from the pug mill to a staging
pad for storage until analysis is completed. Fhe-materal From there it will then be
moved to the disposal cells via truck, conveyor or pipeiine.

N ilization of soii is anticipat
11.1.2.5 Material Handling and Placing Methods

The stabilized sludges and soil will be placed in the cells in batches®. Stabilized sludge
will be placed in Cell #1. After all sludge is placed, any available capacity remaining in
Cell #1 will be used for soil disposal. Cell #2 will be used to dispose of the remainder of
the soil. To guide the placement, the available surface of the cells will be divided into
rows and columns. The spacing of the rows and columns wili be such that each row
and column will define a square which will allow one batch of stabilized material to be
placed in lifts ranging from ene-te-threa-feet eight to twelve inches in thickness.

Batches will be placed across one row at a time. For sl h h ill be
ic mete ird For soil, the

St batch size wm be determinad by the contractor s equlpment The Iargest haul
vehizle envisioned for operation will have a capacity of 7 5m° (10 cubic yards).

Therefore, a batch size will be approximately 7.5 m*. For a one foot thick lift, this

will result in a row and column spacing of about 5 meters.
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11.1.2.6 Quality Control Sampling and Documentation

There will be a quality control contractor on site to oversee sample collection and
analysis. An with-an on-site laboratory whe-will-sample-and will be provided to
analyze materials. The key to successful process control will be the ability to quickly

analyze process control samples. ¥he Cast-in-place stabilized sludge will be sampled
as it leaves the baich processing plant. All samples will be labeled and archived.
Samples at predetermined intervals will be anaiyzed. The archived samples will be
saved in the event more detailed analyses are irequired for some portions of the
stabilized sludge. Soil-lik bil ludge will
pad until analysis confirms conformance to the specifications. Based on
analysis, it the will be either transferred into the cell for placement or returned to
the processing plant. Soil to be placed in the cell will be sampled and analyzed in
conjunction with efforts to demonstrate that the soils left in place are in compliance with
the requirements for release. Addition il sampl ill

ivered to the di | cells. The level, row and column for each batch of

stabilized siudge and soil pla in the di | cells will be recorded by the quality
control contractor.

METHODOLOGY

11.2.1 APPROACH

The approach to confirming conformance to the criteria of Section 11.1.1 varies
for cast-in-place stabilized sludge, soil-like stabilized sludge and soil.

11.2.1.1_Cast-in-Place Stabil lu

The approach to confirming that the material placed in the closure cells conforms to
the criteria discussed in the-previode-section Section 11.1.1 will be to:

(a) Sample and-analyze-the-sei-and each batch of stabilized sludge during
transfer to the cell and Analyze selected batches and calci.iate the
concentration of DU in the-as-placed-matenal each batch (See Section
11.3.)

(b) Map the location of each batch placed in the closure cell. If materials placed
exhibit DU concentrations in excess of 300 pCi/g, additional sample analysis
and cailculations will be performed to verify that the average concentration in
the area of elevated activity does not exceed the (1 OOIA) criterion.

(c) Excavate and return any mxed-ef placed batch of material which exceeds the
cntenon to the stabmzauon process system Basoéon-dataotuamod#em
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The approach to ¢ onfirmina that the material placed in the closure cells
conforms to the /.siteria ciscussed in Section 11.1.1 will be to:

(a)  Samrie and analyze the stabilized sludge and calculate the
ceucentration of DU in the stockpiled material. (See Section 11.3.)
(b)  Return to the stabilization process system any stockpiled material which
exceeds the criteria.
()  Place and compact in the closure cell all stockpiled material which
f iteria.
11.2.1. il
The approach to confirming M_mmmmm;
t riteri u in 111
(a}  Sample each batch and analyze random batches of soil during
placement. Calculate the concentration of DU in the random batches
analyzed.

ri ion i
Mummp&mmmmmmwmm
not exceed the (100/A)™ criterion.

(c) v ny pl h ri h n
remove for processing in the stabilization process system.
The feasibility of this approach is addressed in the rext-section remainder of Section

11.2 of this plan. In Section 11.3, the protocols and procedures for implementing the
plan are presented.
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4423 11.2.2 Homogeneity Demonstration

When In conjunction with start, ~g the stabilization system s-starded, a sludge
homogeneity demonstration will be . «rformed. Im_mm_g_l[uggmgg__g
ment will nev i hom
Mwﬂmwmwwmm
will be the verification that the DU concentration of each stabilized sludge
mwmmmmmmmm

h ll in l re in co l requir fr l o._A
In addition, all batch cmm_bgmummumﬁgm__rh
il the process are descri ion

11.2.2.1 monstration of Homogeneity of Sludge Characteristics within

Each Pond
To minim h ial n for vi
sludge, a sampling and analysis nm&_x__ummm:_m
Mmmwmmmjmmmm

h | ampl verify that th

h us to ure th f th | l n r

ldr f confidence. This will i lish
the average DU values are within acceptable ranges relevant to meeting
regulatory criteria for the stabilized s'udge and (b) the variation of those
average values within the pond - - determined by sampling and statistical
evaluation of sample resu:!", indicates that very few of the batches or survey

units will fall outside the criteria.
Prior to sampling each pond, BPCl's contractor shail compl Il plann

| blending of pond sludge to “h nize"” the s! for pil
testing. This is necessary to assure that the sl remo from each pond
for pilot testing is representative of the entir n n . Otherwi

test resuits may not accurately predict full-scale results. The homogeneity
demonstration will be conducted for each pond individually.

The contractor shall meet the following performance criteria: blend each

I n n obtain a sufficient num f sam t nstr Y
confidence that, at most, 5% of the sludge in the pond might fail to meet DU
concentration criteria. This alone will assure a high degree of conformance to

ri r ment and confi ion ling ever r. In i h
sampling resuits ( usted bas n lization form lish

through bench-scale testing) should indic hat the upper nfiden
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level of the mean DU concentration of the stabilizvd material will be less than
the criterion of 300 pCi/g.

Upon completion of birnding operations for each pond, the contractor shali
wmwumw ina nd for his __!!__U
ing sampling lccations. The hali then coll
random or systematic grab sampiles from t g Q g gg n_g the coor gm;g gxg em
nt sampling locations.. Al
concentration using the contrggtgr!ongng gl_)g p_; ry. A Q_g_sg_ggg_g__g_g_m_r

pond shall subsequently be forwarded to an offsite laboratory fcr quality
ntrol li analysis. The contractor shall follow all applicable
requirements of Sections 2 and 10 of thi

Plan in sample collection and analysis.

© make this demonstration, it will be as hat the distribution of
results will be Normal. The physical blending process and the statistical Central
Limit Theorem provide theoretical support for this assumption. The objective of
the biending and sampling will be to demonstrate from the sample results with at
least 80% confidence that at least 95% of the sludge will meet the DU
conceniration criteria. The 85% controls the amount of blending and the 80%
figure determines the frequency of sampling. The choice of locations, the use of
random or ematic sampling, and number of samples collected for analysis
shall be chosen by the contractor based on meeting these objectives.

The demonstration shall be accomplished by constructing 95% coverage, 80%

confidence tolerance intervals based on the sample mean, sample standard

mmmmmmmmﬂmmwm
ion, the referenc hall nd M

ic
_m_;_b_gg A10 through A12.) Tolgrgngg v_t&yvalg should !g gm g!y within
of acceptable criteria. The intervals will take i in

DU gggggntutlgn expected as a result of the stabilization process.

The acquired DU data and an evaluation of the DU results achieved shall be
reported to NRC at the conclusion of the demonstration for each pond.

11.2.2.2 Demonstration of Effect of Sludge Stabilization on D ncentr

This demonstration is designed to verify that the DU concentration of each
ili sludge behaves as statistically predi e after actual
through the stabilization em. This demonstration will n ken at th

conclusion of piiot testing but before starting actual production stabilization for
a lacement.

At the conclusion of pilot testing for each sludge, a final, confirming batch of
unstabilized sludge will be processed through the stabilization system. Sludge
and reagent feed rates and rational ings establish ilot testing wili
be used ‘or this final, confirming run. The batch size for the final run shall be at
least one-third of a survey unit (at least 33 cubic meters).

11-8 May 23, 1997




SAGOUIHOFOE-BuRRGhE-CAMPHAG-Program- m_(mmm_ammm
ngwummmm
nk i harged with si ._The timing for collection of
n iv | slud mples shail ch ntative of

10% of the fill cycle time or volume. Ten (10) one liter grab samplies of Celite
c_u_m:_:_am__o_gc_gg___gg_l Il also be coll Th m!wsmmggnnm
i :lay is added (similar lud l cl
hgrglng rate is not uniform, from indivi ch mixin
tank is charged. One newmmm_rmmm
coliected and analyzed in advance during loading of the silos. Ten (10) samples
of the stabilized sludge shall be collected over equal time intervals as the
materiai is discharged from the stabilization system. The timing for collection
of individual stabilized sludge samples shall be such that each sample
represents 10% of the batch processing tinie through the system.

All samples shall be analyzed and the data used to calculate the mean, standard

M_L_Qiy_n nd 95% confidence le Mmmmmpu_mmm_m
the other tablli in d Iv bl I-ho

pcoweuc—c-oetoen ____03 data indicate ghgt grg]m ggggmgmg S h! g hgg mgg
with the test run and are likely to be achieved in ful le ration, the full-
scale operation shall commence per Section 11.3.

11.3 DEMONSTRATION OF COMPLIANCE

The siatistical evaluation presented in Section 8.5, "Comparison with Guideline
Values," in tdrafty NUREG/CR 5849 will be used to compare data generated from
samples of the stabilized sludge and soil to the 300 pCi/g average activity ef-depleted
wraramn criterion for DU, The statistical evaluation in Section 8.5 of NUREG/CR-
5849 calculates the upper 95% confidence level value for the mean (average)

computing the mean and standard deviation of the data
population and then using these parameters in a "Student's t test.” The value
obtained for the upper 95% confidence level from this test is then compared to
the criterion of 300 pCi/g and if it is a low this val ion iy met.
If the upper level exceeds 300 pCi/g then the criterion has not been met. This
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Thi | n also includes a limit or val hree ti h
ine v for soil activi ny | n. Th frmg__l;g_uggggg

soil represented mple activ han 800 will n he
criterion even if the resultant av e level | or below for that
sample population. This evaluation also includes a limit of (100/A)*~ times the
guideline value for samples representing areas smaller than 100 m* which
contain elevated activity between one and three times the average guideline
value (i.e. between 300 and 900 pCi/g).

WMMMMLM
wﬂﬁ&ﬂ&ﬂﬂﬂuﬂﬂm&m&m&

il-lik
mewg_am_zw-m
MM;AMMMAMM

ing the NUR line li t-in-
M&MJM&W_QM_
the cell with random samples analyzed during placement and other samples
archived for possible future analysis.

No increase in activity can occur once stabilized sludge and contaminated soil

are placed. Therefore, the testin il-hi rt

placement and the testing of cast-in-place stabilized sludge and contaminated

WMWMLM
. Thi monstration will nst “final

;__g_mgmg Ii be subject to the requir:

Fhesiabihzed BurrRond-siudge Each of the three stabilized sludges and the

contaminated soil will be evaluated against the criteria independently as each is

placed into the cells. For this project the survey unit size wiil be 100 cubic
meters.

11.3.1 VERIFICATIC* SAMPLE COLLEL "ON

11.3.1.1 Cast-in-Place Stabilized Sludge

Sampling will be by survey unit. One sample will be coilected for each 10 cubic
meters of stabilized gluggc produced mammmw
ity Lt b fraes S b tabili m n samples will be

collected per survey unit ““‘“MW—D‘WM
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rv nit identification n |
Al he ten individual f h su n
I A man itional sampl ill n
i | T in l lization
n. Th remain mples will hived for future testing. For each
_s_grvgy unit, individual samples will be gmg according to the following table:
Number of Samples Individual
Tested per Survey Unit nNumbers to be Tested
3 1 10
4 1.4,7 and 10
S 1,3,6,8 and 10
6 1,247 1

The analysis frequency may be altered if valuation u n i

11.3.2 warr regardle 5
h les per survey unit wil na nd eval ] I
number of samples are expected to be analyzed for the entire project:
Pond Stabilized Volume Number of Samples
(cubic meters) t rve
North Deepwell 7,200 216
South Deepwell 10,600 318
Buin 18.000 540

The samples will be collected using trowels, spoons or shallow cores and placed into
plastic bags. The sampling equipment will be decontaminated between samples
consistent with the methodology in Section 2.5.3, “Equipment Decontamination

Procedures,” of this GARR Quality Assuran lity Control Plan. Samples will

be labeled to show the bateh survey unit number, sample number, date and time.

locatioh-R-the-pond-where-the-materal-was-taken-frem- As was indicated previously,
the lift, row and column where each bateh survey unit is placed in the closure cell will
also be recorded.
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11.3.1. il-Like Stabilized Sludge

Confirmation samples will be based on individual survey units. Samples will be
obtaii.ed at the discharge of th ilization m prior ransfer to
the si. iles. ing piles will ntain abil e
until analysis confirms that it is acceptable for permanent placement in the cell.
The stagi iles will be identifi t i

barriers, or as larger r i ivi isible
markers. Each pile shall be completed to a volume equivalent to about one-
third of a survey unit (about 33 cubic meters of stabilized material).

“Grab” samples will be collected using trowels, spoons or shallow cores and
placed into plastic bags. The sampling equipment will be decontaminated
between samples consistent with the methodology in Section 2.5.3, "Equipment
Decontamination Procegy es.” of this Q uality Aggu[gngg Quality Control Plan.

ml wlllbol oshwh n num le num rdtg
e. lni rvioul the | lumn wh h

gg yg[ggggg intheg grecgllwlllmm_ggg_m

One sample will be collected for each 10 cubic meters of stabilized slucge
produced by the stabilization system so that ten samples will be collected per
survey unit. All samples will be labeled. Labeling shall be by survey *nit
ide.. nn r followed b mpl ntial n 1 through 10 for
each survey unit). For each survey gnlg, three mglng piles will be made. The

first third of the survey unit, represented by samples 1, 2 and 3, will be placed
in pile A. cond third of th mples 4

7, will laced in pile B. The remainin r n

represented by samples 8, 9 and 10 will be placed in pile C.

At least three of the ten individual samglgg from each survey unit will be
analyzed. The remaining samples w rchiv r futur ting. For

urve the individual samples gn!!nog will follow the table in Section
11.3.1.1. Therefore, with a minimum of three samples analyzed per survey unit,
one sample will be from each of the three staging piles. With six samples
analyzed per survey unit, two samples will be from each of the three staging
piles.

The minimum testing frequency shall be three samples per survey unit. As
many additional samples will be tested per survey unit h ite laborato
is capable of processing while keeping up with stabilization production. The
analysis frequency may be altered if the evaluation discussed in Section 11.3.2
warrant it, recardless of production rate requirements. (See table in Section
11.3.1.2 for an estimate of the total number of samples to be analyzed.)

11.3.1.3 Contaminated Soil

wrab samples of soil will be obtained from each load of the contractor’s haul
vehicles as batch quantities of soil are delivered for placement in the cells.
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Each batch (load) of soil will be !ggrgxlm y Lm—(__o_g_m_gxg[gﬂ . Each

will | i | in the cell.
les will il in wel n hal n
| l lasti . The lin ill n
mples consistent with the methodol n nt
MMAS____QSL__Lﬂ ion Procedures QL!MLQMAM&LL&_Q!MM
will be label how th h num

he lift, row an lumn wi

v
closure cell will also be recorded.

For ic meter h, thr m ion

MMMMLML!MMMMM‘M
gg istics of mmﬂgl within the batch. Equal portions of each grab sample will be
t in i hich will
_enmg_t_!_e_he!ts____s_my__:_nmn h h The com sampl very fifth batch will be analyzed
for DU analysis as described in Section 11.3.2 below. The remaining samples will
labeled and archived for ible future an is. Individual gr m will

not be archived.

11.3.2 SAMPLE EVALUATION

Fhe Samples eollested-will be evaluated in an onsite laboratory using gamma
spectroscopy in accordance with the methods contained in EPA Standard Methods

801.1 (provided as Attachment A to this section). Sample evaluation will

__gp_mg_ggg_g!l_a_gg cable elements of the QA/QC Plan gmg ed by ugg as a
nse Amendment 9 rov 1 incl h

mp__g_l.a.mmg_mﬁrm results. m_'m_csm.&gg_m_em_;

specified in Section 10 of this QA/QC Plan.

QA/QC cross checks of the on-site laboratory will be performed per the
requirements of Section 10 of this QA/QC Plan Ore-sampie+-10 QA/QC cross

check samples will alse be sent after analysis by the on-site laboratory to an

offsite commercial laboratory for verification testing. Th mmercial
rat hall be licensed by the NRC to accept the samples for analysis by

gamma spectroscopy using procedures spec:ﬂed in Sectnon 2—0—89¢Sampu99— 10
of this QARR QA/QC Plan. The 2666
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11.3.3 COMPARISON TO CRITERIA

Wwwmmwm_

to the criteria in NUREG/CR-5849 is m re
rial i lained below. In addition ni

upper 95% confidence level for the mean wili be mglgulng or g_a_g individual

material placed and for each WMMM
rial an ch cell will form th n
N 9 and will be su RC.

11.3.3.1 t-in-Place Stabilized S|

All r will be statisticall m / '

r ivities of all anal re found icall nf
the criterion of 300 pCi/g for a given survey unit, then the survey unit shall be
considered as permanently placed provided all criteria of Specification 03330
are met.

If a sample result reveals a level above 900 pCi/g, all non-analyzed archived samples
between the sample in question and the last analyzed sample which met the criteria
will be analyzed to determine the extent of the elevated levels. Stabilized sludge o+
aHescted-sell associated with the elevated sample results will be removed from the cell.
The removed material will be conditioned-and returned to the stabilization feedstock
for further treatment.

If result reveals a leve! between 3 i/ /g, all non-
Mhived ggmplos for the survox unu wl!l pg an ! !M thon&-&ha&

......

- e Leaey R AR i TR 344 = < - g
s : : | s The results
wnll be evaluated to determme the extent of elevated actwnty wuhln the survey unit.
Where necessary, material with elevated activity will be removed for additional
processing. Where results between 300 and 900 pCi/g are encountered, the data will

be evaluated to assure that the material possessing the elev nce on
of DU conforms with NUREG/CR-5849. The criterion of 1195/‘& times the
guideline value will be used to make this evaluation. To apply this criterion to
the survey unit, the symbo! A will be used t n he vol in cubic

meters) of elevated activity (smaller than 100 m*) which is located within the
survey unit.

If a sample result reveais a level between 300 pCi/g and 900 pCi/g, all non-
LM;;_MMLI!! for m_u_lrvey lnlt wlll be !nglm On-adauy—baus-

11-14 May 23, 1997



r will be evaluated to determine th f elev ivity within th
nit. Where necess material with elevated activity will m
for additional processing. Where resuits between 300 and 900 pCi/g are
encountered, the piotted data will be analyzed evaluated to assure that the material
he lov oncentration of DU conforms with NUREG/CR-5849.

The criterion of (100/A)™ times the guideline va lgg will be g!gg to make this
ion. To a I thi criterion h rve | A will
MMO volume (in cubic meters) of e g!m activity (gmgllgr than 100 m*)
which lg !_Qg gg !1 in thg su [!gy gnn QMMOOM

11.3.3. il-Like Stabilized Sludge

If the measured activities of all analyzed samples from staging piles are found
to statistically conform to the criterion of 300 pCi/g for a given survey unit, then
the staging piles shali be delivered to the cell.

If asured activity of any staging pile ex 900 pCi/g, , then th

staging pile shall be returned to the stabilization system for additional
treatment.

If the measured activities of all the staging piles contain elevated activities

which cause the statistical exceedance of the criterion for a given survey unit,
then all the staging piles will be returned to the stabilization system for
additional treatment.

If the measured activity in one or more of the staging piies cause the statistical

exceedance of the criterion for a given survey unit, but the measurements of
samples from the other staging piles of the same survey unit meet the criteria,
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then gnhgr the staging pile(s) containing the elevated concentration of DU wili
r for reprocessing or further testing of archived samples of the
MMMMMMMM!MMMQQM
m liance with the criterion. (S ion 11.3.3.1 for application of

100/ criterion to samples containing between ;QQ pCi/g and 900 pCi/g
of DU activity.)

If the measured activity in one of the i iles | n ilg an
pCi/g, but the entire survey unit conforms statistically to the criteria, the

staging piles which conform may be placed. The staging pile with the elevated
DU concentration will be returned tor reprocessing or further testing of

archived samples will be conducted to confirm compliance with the criterion.
(See Section 11.3.3.1 for application of the (100/A)** criterion to samples
containing between 300 pCi/g and 900 pCi/g of DU activity.)

If one or more staging piles for a survey unit are returned for reprocessing, then
they will be repiaced using freshly processed sludge to restore the s'irvey unit
volume to 100 cubic meters. Samples collected from the replacement material
will be labeled with the same sequence numbers as the material which was
returned followed by a suffix character A through Z to denote the substitution.
T ms_es!m_u

ment material shall anal foll
the original material. The analytical r ts for the r
will be combined with the results of the conforming staging g os gf the gg rvey
n rmine overall conformance to the criterion for th
11.3.3. ntamin Soil
If a sample resuli reveals a level above i/g, all non-anal rchiv

samples between the sampie in question and the last analyzed sample which
met the criteria will be analyzed t ermine ent of t lev levels.
Affected soil associated with the elevated sample results will be removed from
the cell. The removed soil will be moved to the stab'lization feedstock for
further treatment.

All sampie results will be compared to the 300 pCi/g average and other criteria.
In the event that a concentration higher than 300 pCi/g is encountered, the
archived samples between the previously anal batch and the batch in
question will be analyzed. The results will be evaluated to determine the extent
of elevated activity Where necessary, material with elevated activity will be
removed for additional processing. Where results between 300 and 900 pCi/g
are encountered, the data wiil be evaluated to assure that the concentration of

DU within the entire survey %nit conforms to the criterion. (See Section 11.3.3.1

for application of the (100/A)™* criterion to samples containing between 300
pCi/g and 900 pCi/g of DU activity.)
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11.4 DOCUMENTATION

All sample collection activities will be documented as outlined in Section 2.0, "Soil
Sampling," of this QAR}R Quality Assurance Quality Control Plan for radiological
sampling. All analysis results and subsequent evaluation of the results will be
documented in a consistent forr..at with results submitted to BP's onsite construction
manager and copies will be kept in the onsite laboratory or site field office.

W.M. Rupert
4/15/97
M\POND\QAQC11.doc
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