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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 cells. 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 pumped, 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 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.

11.1.1 Criteria

The criterion established by Option 2 in SECY 81-570 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 pCilg. 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
RadiologicalSurveysin Support of License Termination". Because NUREGICR-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 BPCI
project by an independent laboratory indicate that the material is insoluble and confirm the applicability of
the 300 pCi/g criterion. The report entitled " Lung Fluid Solubility Analysis 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 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 average guideline value (i.e.;

between 300 pCi/g and 900 pCi/g) be less than (100/A)* times the guideline value, :
2where A is the area of elevated activity in m and is less than 100 m . For areas 100

2; 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.

|
't

11.1.2.1 Existing DU Concentration

: Data regarding the concentration of DU in the unstabilized sludges are presented in
i the BPCI report entitled, " Summary of Radioactivity of Sludges, Mixed Waste Pond

Closure Project, BP Chemicals, Inc., Lima, Ohio." This report was included as Exhibiti

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. Mechan' cal 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 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 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 sludge will be taken to
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, guide stabilization process control. Batch mixing is needed to modify the sludge
* consistency to the specifications required to make an acceptable product. The. -

processing of the sludge through the batch mixing tank will further homogenize it and i
'

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 combined with the sludge-chy 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 cells via truck, conveyor or pipeline.

No stabilization of son 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 # t. After all sludge is placed, any available capacity remaining in

i Cell #1 will be used for soil disposal. Cell #2 will be used to dispose of the remainder of
,

i 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 now
and column will define a square mich will 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 row at a time. For sludge, the batch size will be approximately 33 cubic
j meters or about one-third of a survey unit. For soil, the batch 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 i

spacing of about 5 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 to 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 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. 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 stabiilzed 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) 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.)

(b) Map the location of each batch placed in the closure cell. If materials placed
exhibit DU concentrations in excess of 300 pCl/g, additional sample analysis

and calculations will be performed to verify that the average concentration in
'

the area of elevated activity does not exceed the (100/A) criterion. j

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

11.2.1.2 Soll-Like 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:
,

1

(a) Sample and analyze the stabilized sludge and calculate the concentration of ;

DU in the stockpiled material. (See Section 11.3.)

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

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

I
(b) 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

11-4 May 23,1997

!



}
. .

,

l

|
*

4

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 the stabilization process system.

The feasibility of this approach is addressed in the remainder of Section 11.2 of this
,

p!an. In Section 11.3, the protocols and procedures for implementing the plan are )
presented. i

11.2.2 Homogeneity Demonstration
|

In conjunction with starting the stabilization system, a sludge homogeneity
demonstration will be performed. The demonstration willinclude two elements. One

i

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 sludge 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 results 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-scale results. The homogeneity demonstration will be
conducted for each pond individually.

11-5 May 23,1997
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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,.

.

t

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) should4

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 sampling

locations. The contractor shall then collect either random or systematic grab samples
from the pond using the coordinate system to document sampling locations.. All

| . samples shall be analyzed for DU concentration using the contractor's onsite
i 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.

t

To make this demonstration, it will be assumed that the distribution of sample results
will be Normal. The physical blending process and the statistical CentralLimit Theorem
provide theoretical support for this assumption. The objective of the blending and
sampling will be to demonstrate from the sample results with at least 80% confidence

i that at least 95% of the sludge will meet the DU concentration criteria. The 95%
*

controls the amouni of blending and the 80% figure determines the frequency of {
sampling. The choice of locations, the use of random or systematic sampling, and i

number of samples collected for analysis shall be chosen by the contractor based on4

meeting these objectives.
;

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

confidence tolerance intervals based on the sample 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 /ntervals, Tables A10,

through A12.) Tolerance 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 |
'

7 to NRC at the conclusion of the demonstration for each pond.

i 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

j testing but before starting actual production stabilization for waste placement.

4 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 ir dividual 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 colloction) or, if the clay
charging rate is not uniform, from individual bucket loadc as 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 i

'
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
samples shall be such that each sample represents 10% of the batch processing time I
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 j

clay, the other stabilization 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 shall commence per Section

|
11.3.

]

!
11.3 DEMONSTRATION OF COMPLIANCE

The statistical evaluation presented in Section 8.5," Comparison with Guideline
Values,"in NUREGICR 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 the mean
and standard deviation of the data population and then using these parametero 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 pCilg 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) 5 times the guideline value for samples

2representing 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 soil. Since soil-like stabilized sludge 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

'

1 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
,

4 placed. Therefore, the testing of soil-like stabilized sludge prior to placement and the !
testing of cast-in-place stabilized sludge and contaminated soit 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
a

11.3.1.1 Cast-in-Place Stabilized Sludge
,

Sampling will be by survey unit. One sample will be collected fer each 10 cubic
meters of stabilized sludge produced by the stabilization system so that ten samples

i will be collected 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 ba
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. As4

3 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 Samoles Individual Samole
Tested per Survey Unit Numbers to be Tested

3 1,5 and 104

4 1,4,7 and 10;

5 1, 3, 6, 8 and 10
6 1, 2, 4, 7, 9 and 10

,

; The analysis frequency may be altered if the evaluation discussed in Section 11.3.2
warrant it, regardless of production rate requirements. On the basis that three4

| 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 Samoles*-

(cubic meters) (at 3 per Survev Unit)

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 cell
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 to 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
complebd 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 j
plastic bags. The sampling equipment will be decontaminated between samples I

|consistent with the methodology in Section 2.5.3, " Equipment Decontamination
Procedures", of this Quality Assurance Quality ControlPlan. 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 collected 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 8,9 and 10 will be placed !
in pile C.
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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 i

be from each of the three staging piles. I

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 Soll

|
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 ControlPlan. Samples will be labeled

\

to show the batch number, date 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 balch. 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 all applicable
elements of the QA/QC Flan approved by NRC as a part of License Amendment 9,
approved May 8,1996 including 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 results obtsined 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% conficMrice
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 ere 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 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
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 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 (100/A) 5 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 pCilg 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 (100/A) '5 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.
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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 which4

'

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.

,

I

If the measured activity in one or more of the staging piles cause the statistical j
exceedance of the criterion for a given survey unit, but the measurements of samples I

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 retumed for 1

'reprocessing or further testing of archived samples of the staging piles containing the
Ielevated concentration of DU 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.)

|
It the measured activity in one of the staging piles is between 300 pCl/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 l
will 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) 5 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 mate-ial 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 replacement staging pile (s) will be combined with the results
of the conforming staging piles of the survey unit to determine overall conformance to |

ithe 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.

11-12 May 23,1997
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h 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 pCl/g of DU activity.)

i
J

j 11.4 DOCUMENTATION

All sample collection activities will be documented as outlined in Section 2.0, " Soil
Sampling," of this Quality Assurance Quality Contro/ 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 \QAOC11. doc

:

j

i

1

I

|

1
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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 plased 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 cells. The sludges will

*

be remceed by pumping er dredging, ctob!!! zed by -"ng 7" rc gente, blended in
the ponds. excavated. transferred to an onsite processina Dlant and mixed with.

stabilizina acents. Subseauent processina will depend on the physical state of3

the stabilized sludae. Stabilized sludae that has is fluid-like will be pumped.
conveyed or hauled by truck directly into the closure cell where it will be cast in
place. Stabilized sludae that is soil-like will be stockpiled on staaina pads for
samplina. After samplina confirms compliance with applicable criteria. the
stabilized sludae will be transferred into the closure cell by conveyor or truck
where it will be and then placed ir,te-and compacted in the cells.

! The purpose of this procedure is to dcEnc the mothede!cgy cen"--Mg 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. The recu!! Of time!:ted !ung Su!d
00!ub!!!!y tecting indicate that 'he materia! i ince!ub!c and cer -~ the app!!=b"ity of ,

a
'the 300 pCilg criterion.

11.1.1 CRITERIA

1The criterion established by Option 2 in SECY 81-576 for insoluble uranium is that
the average concentration of dep!cted uranium of DU in the material te be dicpened 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 NUREGICR-5849

' The results of simulated luna fluid solubility testina performed on samples of waste from the
BPCI project by an independent laboratory indicate that the material is insoluble and confirm the
applicability of the 300 pCi/a criterion. The report entitled " Luna Fluid Solubility Analvs/s
Report"was submitted to NRC on December 10,1995. It was acknowledaed without comment by
NRC on December 21,1995, and subsequentiv used by NRC in preparina the Environmental
Assessment and Safety Evaluation Reportin conjunction with the May 8.1996 issuance of
License Amendment 9.

11 1 May 23,1997
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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 immediately after stabilization or after cast-in- i

place materials solidifv). NUREGICR-5849 requires that soil activity at any location I

cannot exceed three times the average guideline value. For DU. the maximum !
activity concentration is not allowed to exceed 900 oCila. It also requires that
areas of elevated activity between one and three times the average guideline value |
fl.e. between 300 oCila and 900 DCl/a) be less than (100/A)" times the guideline;

! 2
'

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 laraer the averaae auideline value of 300 pCl/a
must be maintained.

1

| |

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 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. <

1

11.1.2.2 Current Conditions

No additional DU has been Dlaced in the Donds since the referenced study (s.ee i
Section 11.1.2.1) was conducted. Mechanical blendina has taken place in two ;

of the ponds (North Deepwell Pond and South Deepwell Pond) since the study j
was comDleted. Therefore, standard deviation and 95% confidence level

concentrations of DU in these sludoes are likely to be different than those
reported in the referenced study. (Averaae 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. S!udge ve"! be reme=d ' rem the pend: by pumping 2nd dredg!ng
:!me!!cnceu !y ' rem at ! cent 'vec pc!nte. This wi!! result in homogenization of the each
sludge. Dredging Excavation. which will take material from a variety of depths at any
given location, will !:0 r=u!! M conciderab!c contribute to further homogenization
of the sludge. The sludge removed from the ponds will be transported to the
processing area via piping, a convoyor system or trucks. Pumping, which results in a
high degree of homogenization, will be used where possible to transfer sludoes
because it is quicker and less likely to release contaminants to the air. Dredged,

| Excavated material which is too dry for prc= ring may be returned to tSc pend frem
veh!d it "/ tien to increccc !!: =!:turc rntent pumpina will be transferred to

:

!
i
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I
the stabilization system by conveyor or truck. This will also further homogenize
the material. j.

11.1.2.4 Processing Considerations j
'

Sludae processina will involve mixina with the stabilization additives which will;

reduce the concentration of DJ). The sludge -^"-"^^ stabilization process is.

4

schematically depicted on Figure 11-1. Sludge removed from the ponds will be placed ,

'

in a cond!!!cr:ng tank batch mixina tank where it will be mixed with Celite clav. i
i Samples of the feedstock sludae will be taken to guide pr =!!dif:=t!On stabilization
a process control. The =nd!!!0ning Batch mixina tank is needed to modify the sludge

consistency to the specifications required to make an acceptable product. %is might
; Me!ude the add!!!cn er remova! cf victor, the remove! nd brechtng up Of !:rge pedi !ce !

etc. Cend!!!cr%g chem!:2!: r;"! != bc added 2 re';u! red. The passmg Drocessina
L of the sludge through the cend!!! n ng batch mixin.g tank will aise further homogenize |

t

1 it and reduce the concentration of DU, The sludae-clay mixture will be removed :

from the batch mixina tank, loaded onto a conveyor and transferred to a nua mill :
mixina device. The Additional stabilization reagents will be combined with the '

sludge-clay mixture in HMg dev!:0 the pua mill. For referen= de !gn purpc= ;

th!: !: =nc!dered to bc pug m"' "=r The addition of reagents te will create a ;

'structurally stable material and will also further reduce the concentration of dep! ted
uramm D_Q. The stabilized sludge will be transported from the pug mill to a staging
pad for storage until analysis is completed. The mater! ! From there it will then be ;
moved to the disposal cells via truck, conveyor or pipeilne.

I

No stabilization of soll 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 #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 will be such that each row
and column will define a square which will allow one Datch of stabilized material to be
placed in lifts ranging from One to three feet elaht to twelve inches in thickness.
Batches will be placed across one row at a time. For sludae. the batch size will be
aDDroximately 33 cubic meters or about one-third of a survev unit. For soil, the
he batch 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).

lTherefore. a batch size will be aDDroximately 7.5 m . For a one foot thick lift, this
will result in a row and column spacing of about 5 meters.

A 'h!: t===''h !:-- 5:!:h refer: !: &g!: f:":n; cf *he h=! =h!$ rN:5 "! be und to
trc=pe * $5!!!=d $d;; fT-'h stab!!!= tion p!=* t the epen! =!b. The =m batch b
assumed for '50 =h!$ rN h t==p -t: !=tt=k t th =nftbn; t=' C="n== pre == :::
r=rm:d to 50 =b5?ded ht d!= rete b h= ft: =:!y$ purp==.
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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. _A_n wdh-an on-site laboratory "/50 "'"! camp!c and will be provided to
analyze materials. The key to successful process control will be the ability to quickly
analyze process control samples. The Cast-in-place stabilized sludge will be sampled
as it leaves the batch processina 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 requimd for some portions of the
stabilized sludge. Soil-like stabilized sludae 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 processina 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. Additional soil samplina 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.

11.2 METHODOLOGY

11.2.1 APPROACH

The approach to confirmina conformance to the criteria of Section 11.1.1 varies

for cast-in-place stabilized sludae, soil like stabilized sludae and soll.

11.2.1.1 Cast-in-Place Stabilized Sludae

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

{al Sample end anc!yze the cci! cnd each batch of stabilized sludge durina
transfer to the cell. and Analyze selected batches and calcr.iate the

concentration of DU in the cc p!cced matcr!c! each batch. _{See 09ction
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 calculations will be performed to verify that the avera
the area of elevated activity does not exceed the (100/A) ge concentration incriterion.

{c} Excavate and return any mNed or placed batch of material which exceeds the
criterion to the stabilization process system. Baced On det OMcined from
camp!!ng the pond; and c c!mu! tion of '50 proccccing cyctcm diccecced in
Secticr ".2.2, thic !c concidered to have probabi!!!y of occurrence Of 1000
than onc != 10 m"!!cn

11-4 May 23.1997
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l 11.2.1.2 Soil-Like Stabilized Sludae
, .

.

4 The approach to confirmingjhat the material placed in the closure cells !'

conforms to the criteria discussed in Section 11.1.1 will be to: !

i

{al Samrie and analyze the stabilized sludae and calculate the,

cmicentration of DU in the stockpiled material. (See Section 11.3) !
>

t

(b.) Return to the stabilization process system any stockDiled material WhlCh
exceeds the criteria. ;

'

i

; {cl Place and compact in the closure cell all stockpiled material WhlCh
I conforms to the criteria. t
"

|

} 11.2.1.3 Soil |
t ;
# 'j

The approach to confirmina that the material placed in the closure cells
'

conforms to the criteria discussed in Section 11.1.1 will be to: ;
;

{al Sample each batch and analyze random batches of soil durina
placement. Calculate the concentration of DU in the random batches i

analyzed. |

{td Man the location of each batch placed in the closure cell. If random
batches tested exhibit DU concentrations in excess of 300 pCi/a. analyze
appropriate additional batches from archived samples. Calculate to

verify that the averaae concentration in the area of elevated activity does
not exceed the (100/Afl criterion.

{c) Excavate any placed batch of material which exceeds the criterion and
remove for processina in the stabilization process system.

The feasibility of this approach is addressed in the n=t sect!cn remainder of Section
,

11.2 of this plan. In Section 11.3, the protocols and procedures for implementing the ]plan are presented.

4 4 .S_ . S. C".\.f A.l i.f.A Ti.t."W. .I. .

SO'"p!00 ?! Ore tche". Of 150 Unntab!!!:Od !Odge !". 000h of the pcCdC and Onc!y cd for
dep!:!:d uranium 20tMty. The recu!!: Of there enc!y ce v;cr prc=nted !-'he repc-t
enMied, " Sum ~ary a!''adica:!!v!!y of S!udges, *.''=d '*!::!: Pcn? C!c=rc P cjcc!,
SP Chem!=!:, !"c., L!ms, O!"c " The det:"::: Stat!:t!=!!y :n !y:Od 20!ng the
prc= dure precented !" NUREG!CR 5819, Section S.S. U !n; the 1991 data, the
menn, the tandard dev!: tion and the upper 95% conf:dence F-" v/cr0 =!=!:!cd.
TSe re=!t: Of the:0 an !y ce arc num .or!:cd On Tab!c 4 4 4 be!~.":

i
I

i
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| 44-34 11.2.2 Homogeneity Demonstration
| i.

.

When in coniunction with startsg the stabilization system is staded, a sludae !

homogeneity demonstration will be prformed. The demonstration will include two ;
elements. One element will be an evaluation of the homoneneity of each Dond i

sludoe after blendina and before the start of oilot testina. The second element |
will be the verification that the DU concentration of each stabilized sludae |
behaves as statistically Dredicted after actual processina throuah the I

stabilization system. The second element of the demortstration will be i
undertaken at the conclusion of oilot testina and before startina actual -

stabilization and waste placement.

,

There is no demonstration of soil homoneneity 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 reauirements 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 Homoneneity of Sludne Characteristics within

Each Pond r

,

To minimize the potential need for removina and reprocessins stabilized

sludae. a samplina and analysis Droaram will be Conducted after sludne
blendina and before any sludae is removed from the cond for pilot testina.
Each Dond shall be sampled to verify that the sludae is sufficientiv !
homoaeneous to assure the success of the stabilization pronram to a !

reasonable dearee of confidence. This will be achieved by establishina that (a) '

the averane DU values are within acceptable rances relevant to meetina
regulatory criteria for the stabilized s!udne and (b) the variation of those
averane values within the conf n determined by samplina and statistical
evaluation of sample resuihJrddicates that very few of the batches or survey
units will fall outside the criteria.

Prior to samplina each pond. BPCI's contractor shall complete all planned
mechanical blendina of pond sludoe to "homonenize" the sludae for Dilot

testina. This is necessary to assure that the sludae removed from each cond
for pilot testina is representative of the entire pond contents. Otherwise pilot
test results_may not accurately predict full-scale results. The homoneneity
demonstration will be conducted for each pond individually.

The contractor shall meet the followina performance criteria: blend each
sludae and then obtain a sufficient number of samples to demonstrate with 80%
confidence that. at most. 5% of the sludce in the pond miaht fall to meet DU
concentration criteria. This alone will assure a hiah decree of conformance to
criteria before treatment and confirmation samplina over occur. In addition, the
samplina results (as adjusted based on stabilization formulas established
throuah bench-scale testina) should indicated that the upper 95% confidence
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level of the mean DU concentration of the stabilizvd material will be less than
the criterion of 300.pCi/a.'-

Upon completion of blandina operations for each cond. the contractor shall
establish a samplina arid coordinate system across the pond for his use in
documentina samphna locations. The contractor shall then collect either
random or systematic arab samples from the pond usina the coordinate system
to document samplina locations.. All samples shall be analyzed for DU
concentration usina the contractor's onsite laboratory. At least one sample per
pond shall subseauently be forwarded to an offsite laboratory f( r cuality
control duplicate analysis. The contractor shall follow all applicable
reauirements of Sect!ons 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 blendina process and the statistical Central
Limit Theorem provide theoretical support for this assumption. The oblective of
the blendina and samplina will be to demonstrate from the sample results with at !

least 80% confidence that at least 95% of the sludoe will meat the DU
concentration criteria. The 95% controls the amount of blendina and the 80%
floure determines the freauency of samplina. The choice of locations. the use of
random or systematic samplina, and number of samples collected for analysis

,

shall be chosen by the contractor based on meetina these oblectives.

The demonstration shall be accomplished by constructina 95% coveraae. 80%
confidence tolerance intervals based on the sample 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 throuah A12.) Tolerance intervals should lie entirely within
the rance of acceptable criteria. The intervals will take into account channes in
DU concentration expected as a result of the stabilization process.

The acauired 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 Sludae Stabilization on DU Concentration

This demonstration is desianed to verify that the DU concentration of each
stabilized sludoe behaves as statistically predictable after actual processina
throuch the stabilization system. This demonstration will be undertaken at the
conclusion of pilot testina but before startina actual Droduction stabilization for
waste placement.

,

At the conclusion of pilot testina for each sludae. a final. confirmina batch of
unstabilized sludoe will be Drocessed throuah the stabilization system. Sludoe

,

and reanent feed rates and operational settinas established by pilot testina will
be used for this final confirmina run. The batch size for the final run shall be at
least one-third of a survev unit (at least 33 cubic meters).

11-8 May 23,1997
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^ t2! Of =0 h=dr0d Ond ':''y cd! y0d cf d;0 7'"! be M6d0d i- '5!:*
-

de-~=tr:t!= The dem= trat!= v'"! ==!:t of =mp!!ng =d ==!y&; c:054 |_

cd!: y rd betd of &dge wS!& !: td= ' rem the p=d: =d ecc5 5 09!r yard bet & J

Of !2!!!=d 6d;0 'r0-' th0 =!!d!S=t!= p!=' The 70r' 6d;0 'Or th: =perim='.

; v;"! be bEcr ' rem 'we d!"crert p t Of the Surr "=d. 'f p=2!c, 'hc idge: w"! be
j tder form 'he !c=t!=: v'hcre 150 h!gh=t =d !cw=t U 238 c^n=ntratic= v;;re
! ===tered der!ng the : mp!hg progra- Ten (10) one liter arab samples of the
1 unstabilized sludae shall be collected over eaual time intervals while the batch

mixina tank is beina charaed with sludae. The timina for collection of .

1
I Individual sludoe samples shall be such that each sample is representative of '

10% of the fill cycle time or volume. Ten (10) one liter arab samples of Celite'

; clav shall also be collected. These clav samples shall be collected either over
! time as the clav is added (similar to sludae sample collection) or, if the clav
! charaina rate is not uniform. from individual bucket loads as the batch mixina
j tank is charaed. One sample of each of the purchased reanents shall be
: collected and analyzed in advance durina loadina of the silos. Ten (10) samples
1

of the stabilized sludae shall be collected over eaual time intervals as the-

material is discharaed from the stabilization system. The timina for collection.

I of individual stabilized sludae samples shall be such that each sample

represents 10% of the batch processina time throuah the system.:

1

' 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 sludoe. the
Celite clav. the other stabilization additives and the stabilized sludoe. The
eb!!!:cd &dge data w"! be p!ctted M :=tre! 2:d form =d =mp red tc the
1500:0t!=! c=tre! 2nd cur /e beced er the m%g mede! v'!2 wn: d! ce=ed !- !50
pr:6u: = ti= 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 shall commence per Section 11.3.

11.3 DEMONSTRATION OF COMPLIANCE

The statistical evaluation presented in Section 8.5, " Comparison with Guideline
Values," in (draft) 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 Of dep! !:d
ur=!um criterion for DU. The statistical evaluation in Section 8.5 of NUREGICR-
5849 calculates the upper 95% confidence level value for the mean favorace)
concentration by computina the mean and standard deviation of the data

i

population and then usina these parameters in a " Student's t test." The value !
obtained for the upper 95% confidence level from this test is then compared to I

the criterion of 300 oCila and if it is at or below this value, the criterion it met.
If the upper level exceeds 300 pCl/a then the criterion has not been met. -T#s
evict!= 20 in&de: 2 !: "! cr pe2 v60 cf 'Sr= t me tS Overage gu!dO!he

|

v&c for =!! 20t!vity at any !cca!!cr Ther&re, Otd!!!:cd !ddge or :0!! reprotetd |
by : =mp!c 20tiv!!y gic2r 'han 900 pCil; ';"' net -'Oct '50 cri'P!cn Ovr '''50 I
rc=!!=t Overage !Ove! it at er b&v' 200 pC!!g for 'h:t =mp!: pep 2t!=.
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j The 2t!:t!=! =!=th- h Scot!cn S.5 Of NUREG/CR 5810 =! e!:t:0 the upper 95%
=rSdece ! =! v:!= for 'hc m0= ( =r:ge) =certr:tien by =!:r' !!ng the mer-

-

=d :!=d:rd deit!= 0' the d t: p0pu!:!!= =d th= =!ng th=0 p r :'r h : ,

"Studertt t t=t." The v != Obt !ned for the upper 95% =nSd== !Ove!' rem th!:!=!
is th= compared to the cr!!er!= cf 200 p"!!g =d !'" !: at c' be!07 th!: =!=, the

'

r!!:ri : m0! " the upper !:=! ==ed: 200 pC!!g ther the citer!: M= not be=
mob

i

This evaluation also includes a limit or peak value of three times the averaae
auideline value for soil activity at any location. Therefore. stabilized sludoe or
soil represented by a sample activity areater than 900 oCila will not meet the
criterion even if the resultant averace level is at or below 300 DCila for that
sample population. This evaluation also includes a limit of (100/A) 5 times the

'

louldeline value for samples representina areas smaller than 100 m which
contain elevated activity between one and three times the averaae cuideline

; value (i.e. between 300 and 900 DCi/a).

Three types of materials containina elevated DU activity are to be placed in the
disposal cells: cast-in-place stabilized sludae. soil-like stabilized sludae and
contaminated soil. Since soil-like stabilized sludoe will be sampled and

,

analyzed prior to Dlacement as described in Section 11.2.1. only cast-in-place
stablitzed sludoe and soil will have any possible chance of beina placed in the
cell with DU activities exceedina the NUREG/CR 5849 auldeline limits. Cast-in-*

Dlace stabilized sludoe and soll samples will be analyzed as each is Dlaced in
the cell with random samples analyzed durina placement and other samples
archived for possible future analysis.

No increase in activity can occur once stabilized sludoe and contaminated soll
are Dlaced. Therefore. the testina of soil-like stabilized sludoe Drior to "

placement and the testina of cast-in-DiaCe stabilized sludae and Contaminated,

soll durina 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 reauirements of NUREGICR 5849.

The 2bi!!:cd Surr ocnd !udge Each of the three stabilized sludoes and the
contaminated soil will be evaluated against the criteria independently as each is
placed into the cells. For this project the survev unit size will be 100 cubic
meters. ,

11.3.1 VERIFICATIGf3 SAMPLE COLLECTION

11.3.1.1 Cast-in-Place Stabilized Sludge

Samplina will be by survev unit. One sample will be collected for each 10 cubic
meters of stabilized sludae produced from coo bet 2 Of stabi!!:ed !udge :it
00me: from the pug ""! by the stabilization system so that ten samples will be
collected Der survev unit. ^'! mp!= t!"! be or =d. Durhg Ot: dup for thO

'

ft:d:ted ' rem each p=d, the ' ret eight bete = v>"! be = !yzed to 2d 00rtr0!
"
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0"ad ^'tcr ctadup of the cyctem, One comp!c for Over/ 0 cubic yard cf ctabi!!:cdA '

c!cdge "'"! bc ana!y cd. The recu!! v'"! be p!ctted en a centrc! chad The ana!ycic-

'rcquency ic beced On hav5g enc ana!yc!: per 1^0 ~8 cf mater! ! p! ced h One feet
th!ck "ftc. Sample collection will be spaced over constant time intervals to
approximate the production of 10 cubic meter volumes between samples,,

i assumina a constant production rate. All samples will be labeled. Labelina
shall be by survey unit identification number followed by sample seauential

'

number (1 throuah 10 for each survey unit). The ana!ycic frequency may be
!!cred !' the Ovaluation diccucced M Section '.2.2 warrant t

" At least three of the ten individual samples from each survev unit will be
analyzed. As many additional samples will be tested per survey unit as the
onsite laboratory is capable of processina while keepina up with stabil!zation
production. The remainina samples will be archived for future testina. For each
survey unit. Individual samples will be tested accordina to the followina table:a

Number of Samples Individual Sample

Tested per Survey Unit Numbers to be Tested

i 3 1. S and 10
4 1. 4. 7 and 104

i 5 1. 3. 6. 8 and 10
6 1. 2. 4. 7. 9 and 10,

i

The analysis freauency may be altered if the evaluation discussed in Section
11.3.2 warrant it, reaardless of production rate reauirements. On the basis that

' three samples per survev unit will be analyzed and evaluated. the followina total
i number of samples are expected to be analyzed for the entire project:
,

Pond Stabilized Volume Number of Samples
(cubic meters) (at 3 per Survey Unit)

;

j North Deepwell 7.200 216

South Deepwell 10.600 318

But a 18.000 540

The samples will be collected using trowels, spoons or shallow cores and placed into
plastic bags. The sampling equipment will be decontam!nated between samples
consistent with the methodology in Section 2.5.3, " Equipment Decontamination
Procedures," of this GAPjP Quality Assurance Quality Control Plan. Samples will
be labeled to show the batsh survey unit number, sample number, date and time.
Where the fccdctcck ic camp!cd, recordc v'"! be kept chev'5g the approdmate
!cc-!!cn !" the pond where t50 materia!"/2: taken ' rom As was indicated previously,
the lift, row and column where each batsh survev unit is placed in the closure cell will
also be recorded.

11-11 May 23,1997
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11.3.1.2 Soil-Like Stabilized Sludae-

Confirmation samples will be based on individual survey units. Samples will be
obtair.ed at the discharae of the stabilization system prior to sludae transfer to
the staaina piles. Stanina piles will be used to contain the stabilized sludoe
until Analysis confirms that it is acceptable for permanent placement in the cell. |
The stanina piles will be identifiable in the field as discrete separated piles as ;

piles separated by barriers. or as laroer aaarenate piles subdivided by visible '

markers. Each Dile shall be completed to a volume eaulvalent to about one-
|- third of a survev unit (about 33 cubic meters of stabilized material).
l

" Grab" samples Will be Collected usina trowels. sDoons or shallow Cores and
placed into plastic baas. The samplina eauipment will be decontaminated

,

! between samples consistent with the methodoloav in Section 2.5.3. "Eauipment
! 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 previousiv. the lift. row and column where each

survey unit is placed in the Closure Cell will also be recorded.

One sample will be collected for each 10 cubic meters of stabilized sludoe
produced by the stabilization system so that ten samples will be collected Der'

survev unit. All samples will be labeled. Labelina shall be by survey imit
; ider.tification number followed by sample secuential number (1 throuah 10 for
I each survev unit). For each survev unit. three stanina piles will be made. The

first third of the survev unit. represented by samples 1. 2 and 3. will be placed
,

in Dile A. The second third of the survev unit. represented by samples 4. 5. 6
and 7. will be placed in pile B. The remainina third of the survey unit.
represented by samples 8. 9 and 10 will be placed in Dile C.

At least three of the ten individual samples from each survey unit Will be
analyzed. The remainina samples will be archived for future testina. For each
survev unit. the individual samples analyzed will follow the table in Section,

11.3.1.1. Therefore, with a minimum of three samples analvred per survev unit.
one sample wil! be from each of the three staaina Diles. With six samples
analyzed per survev unit. two samples will be from each of the three stanina
piles.

The minimum testina freauency shall be three samples per survev unit. As
many additional samples will be tested per survev unit as the onsite laboratory
is capable of processina while keepina up with stabilization production. The
analysis freauency may be altered if the evaluation discussed in Section 11.3.2
warrant it. recardless of production rate reauirements, (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 load of the contractor's haulr

vehicles as batch auantities of soil are delivered for placement in the cells.
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Each batch (loa'd) of soll will be approximately 7.5'm'(10 cubic vards). Each-

batch (load) will be sampled prior to or durina placement in the cell.'-

Grab samples will be collected usina trowels. spoons or shallow cores and
placed into clastic baas. The samplina eauipment will be decontaminated
between samples consistent with the methodoloov in Section 2.5.3. "Eauipment
Decontamination Procedures." of this Quality Assurance Quality Control Plan.
Samples will be labeled to show the batch number. date and time. As was
indicated Dreviously. 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 arab samples will be obtained at locations
within the vehicle bed chosen by the contractor to represent tvolcal charac--
teristics of material within the batch. Eaual portions of each arab sample will be
mixed until homoneneous to create a sinale composite sample which will
represent the batch. The composite sample of every fifth batch will be analyzed
for DU analysis as described in Section 11.3.2 below. The remainina samples will
be labeled and archived for possible future analysis. Individual orab samples will
not be archived.

11.3.2 SAMPLE EVALUATION

The Samples cc!!c ted 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 section). Sample evaluation will
incorporate all applicable elements of the QNQC Plan approved by NRC as a
part of License Amendment 9. approved May 8.1996 includina the use of a
second laboratory to confirm results. The laboratorv QNQC Droaram is
specified in Section 10 of this QA/QC Plan.

Ou!ck On !!c !:50rator/ turnarcund t:m0 ! fc 0!b!c cen:! der ng that the c'!!crien ! Oni
_

average concentrat!On Of 300 pC!!g. Count tim = Of apprc9metc!y 15 -Mute can be
used tc ach!cyc appropr! tc dctortion "-!! . Ou!ck turnercund Of'hc et:b!!!rd
batche ;;"! !!ct" for corrective act!cn to be taken pr!Or to the curhg Of a batch Of
mater! ! H c!ccure ce!!

OA/QC cross checks of the on-site laboratory will be performed per the
reauirements of Section 10 of this QNQC Plan. One campic !" 10 QNQC cross
check samples will aise be sent after analysis by the on-site laboratory to an
offsite commercial laboratory for verification testina. The offsite commercial
laboratory shall be licensed by the NRC to accept the samples for analysis by
gamma spectroscopy using procedures specified in Section 2.0, "S0!! Samp!!ng," 10
of this QAP9 QNQC Plan. 7h000 =n != =r/c : 00r met! n ::mp!=.c

The recu!!: from cach ana!ycit of stab!!!=d Surr Pend !udge er centem:ncted Oi!
"! be Odded tc the det bacc Of the recu!! from the temc materia! type prev!Out!y

gener ted. ^ vecchly evalection '""! be made Of the meter! ! p! ced (: tab!!!=d !udge
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11.3.3 COMPARISON TO CRITERIA

The method of comparina the actual sample results obtained after stabilization
to the criteria in NUREG/CR 5849 is material specific. The method for each
material is explained below, in addition. a runnina overall summary of the
upDer 95% confidence 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
NUREGICR-5849 and will be submitted to NRC.

11.3.3.1 Cast-in-Place Stabilized Studoe

All results will be statistically compared to the 300 pCi/a criterion. If the
measured activities of all analyzed samples are found to statistically conform to
the criterion of 300 DCl/a for a alven survey unit. then the survev unit shall be
considered as permanently Dlaced Drovided all criteria of Specific'ation 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 OF

"ected cci! 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. i

|

|If a sample result reveals a level between 300 pCl/a and 900 pCl/a. all non-
analyzed archived samples for the survev unit will be analyzed. '" the even* 'h t i

concentrat!cn higher than 300 pCilg !: enccentered, the archived : mp!ct be'wcen
the provice:!y ana!y cd batch and the batch := quett!cn "'"! bc ana!y:cd. 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 possessina the elevated concentration
of DU conforms with NUREGICR-5849. The criterion of (100/A)M times the
cuideline 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
survev unit.

If a sample result reveals a level between 300 pCila and 900 pCi/a. all non-
analyzed archived samples for the survev unit will be analyzed. On a d !!y bec!:,
the : mp!c recu!!: v''! be compared to the 3^0 pC!!g cverage and Other cr!!cr! . The
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results will be evaluated to determine the extent of elevated activity within the
} survev unit. Where necessary, material with elevated activity will be removed-

for additional processing. Where results between 300 and 900 pCi/g are
encountered, the pleMed data will be en:!y: d evaluated to assure that the material

; possessina the elevated concentration of DU conforms with NUREGICR-5849.
The criterion of (100/A)U times the auideline value will be used to make this;

evaluation. To apply this criterion to the survev unit. the symbol A will be used
to denote the volume (in cubic meters) of elevated activity (smaller than 100 m!1;

which is located within the survev unit. =d :!:0 Of the are: Ocnfer-' to the1

! (100/A)"er!! crier The !!cv> b!c !cve!"'"! dep=d en the bctch !:0,20 fc!!cett:
2

BakA idf! 5.'ex me--i

She Area Concentrat!cn.

! !

a; 5-GLGV 42-5-m g,y pggfg
4

' 74-GV 48-8-m 690-pG#g |
8

; '

4

4. n..n. c.v. m2 .cn..o ,me.n. ,,,
.

i

; A44eedte g=cr !:d frc-''hc : mp!!ng (execpt for '50 rece!! that reprc =t the
O! vacd m t0da! that "' remcycd) v>"! bc added tc th mp!O dahb 00 for '50
: me type of materia!(:tabi!!=d !udge er cent -':ncted 00!!) pr0Vicu !y g= rated. ).

The detc g= crated te date for the Ct:bi!!:cd !udge er c=tedn:te.! :0!! v!"' then 50
cyc!u 'ed age!nct the 300 pC!!g cd!cr!= rd ::mp! !:e requirem=t 2 de ^cda

.

: Obeve. '^ ihc cvert that concentration higher than 3^^ pCilg !: =cc=tered, the
arc'!ved ecmp!ce betv/c= the previcuc!y an !y:cd bate' and the batch 5 quection ;

! v'"! bc =c!y:cd. The rceu!!: v!"! be eva!cated to d0tcr.~"r. th =t=t of +h0 cree of I

c! vated activity. Thic materia! v/"! be removed =d retumed to the prece ing
nytte-' for fudhcr treatmer' W the arca exc^cd the (100/A)" c' iter! .

11.3.3.2 Soil-Like Stabilized Sludae
;

if the measured activities of all analyzed samples from staalna Diles are found
: to statistically conform to the criterion of 300 DCIIa for a alven survev unit. then

the stanina piles shall be delivered to the cell.
.

2 If the measured activity of any staaina Dile exceeds 900 DCila. . then that
staalna pile shall be returned to the stabilization system for additional
treatment.

,

if the measured activities of all the staaina piles contain elevated activities
which cause the statistical exceedance of the criterion for a alven survev unit.
then all the staalna piles will be returned to the stabilization system for
additional treatment.

.

i

: If the measured activity in one or more of the staaina piles cause the sptistica!
,

exceedance of the criterion for a alven survey unit. but the measurements of '

samples from the other staaina piles of the same survev unit meet the criteria.
4
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| then either the staalna Dile(s) containina the elevated concentration of DU will
be returned for reprocessina or further testlna of archived samples of the*-

staalna Dites containina the elevated concentration of DU will be conducted to :
Iconfirm compliance with the criterion. (See Section 11.3.3.1 for application of

the (100/A)U criterion to samples containina between 300 DCi/a and 900 pCl/a i

of DU activity.)

.!

If the measured activity in one of the staalna piles is between 300 DCi/a and 900 5

pCi/a. but the entire survev unit conforms statistically to the criteria. the !
I staaina piles which conform may be placed. The staalna pile with the elevated ;

DU concentration will be returned for reprocessina or further testina of
archived samples will be conducted to confirm compliance with the criterion.
(See Section 11.3.3.1 for aDDlication of the (100/A)M criterion to samples |

containina between 300 oCl/a and 900 oCi/a of DU activity.) |
'

if one or more staalna piles for a survev unit are returned for reprocessina. then
they will be replaced usina freshly processed sludoe to restore the survev unit
volume to 100 cubic meters. Samples collected from the replacement material
will be labeled with the same secuence numbers as the material which was
returned followed by a suffix character A throuah Z to denote the substitution.
The replacement material shall be analyzed followina the same procedure as
the oriainal material. The analytical results for the replacement staaina pile (s)
will be combined with the results of the conformina staalna Diles of the survev
unit to determine overall conformance to the criterion for that survev unit.

11.3.3.3 Contaminated Soil J

.J
If a sample result reveals a level above 900 pCl/a. all non-analyzed archived
samples between the sample in auestion 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 soll will be moved to the stab?ilzation feedstock for
further treatment.

All samDle results will be comDared to the 300 oCl/a averace and other criteria.
In the event that a concentration hiaher than 300 DCila ls encountered, the
archived samples between the previousiv analyzed batch and the batch in

~ auestion 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 processina. Where results between 300 and 900 pCl/a
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 aDDilcation of the (100/A)M criterion to samples containina between 300 l
DCi/a and 900 pCl/a of DU activity.) I
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11.4 DOCUMENTATION I
.., .

All sample collection activities will be documented as outlined in Section 2.0, " Soil
i*

Sampling," of this QAP)P Quality Assurance Quality Control Plan for radiological
,

sampling. All analysis results and subsequent evaluation of the results will be
.| documented in a consistent fornsat with results submitted to BP's onsite construction i

manager and copies will be kept in the onsite laboratory or site field office.
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