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ADDENDUM TO 105-F PHASE IV FUEL STORAGE BASIN 
SAMPING AND ANALYSIS PLAN 

PURPOSE 

This document is prepared as an addendum to the Sampling and Analysis Plan for the 105-F 
Phase IV Fuel Storage Basin (hereinafter referred to as the 105-F FSB Phase IV SAP) 
(DOE/RL-2000-54). These changes will be implemented by the Reactor Interim Safe Storage 
(ISS) Project upon approval and will be incorporated into the next revision of the document. 

SCOPE 

Revisions to the 105-F FSB Phase IV SAP, as described in this addendum, are constrained only 
to sections associated with waste stream number 3 (WS #3) for fill/sludge and WS #5 for 
equipment and debris. 

BACKGROUND 

The waste handling and loadout process supported by the 105-F FSB Phase IV SAP anticipated 
that the lower fill (i.e., the bottom 30 in. of material below the stem walls) would be removed at 
one time and would be reasonably well homogenized during removal. In order to successfully 
perform the mapping to recover spent nuclear fuel (SNF), removal of the lower fill in two 15-in. 
lifts was required during the SNF recovery process. The SNF is a non-waste material, which is 
outside the scope of this SAP. The two 15-in. lifts reduced the homogenization of the fill/sludge 
mixture. As the bottom material was excavated during both the SNF recovery process and 
during waste handling and loadout, larger amounts of activated metal than expected were 
encountered. 

As a result of these as-found conditions, the waste handling and loadout process required field 
changes. The use of radiological survey instrumentation is important to support field segregation 
of the wastes and to verify that the waste profiles are being met. This use of the radiological 
survey instrumentation was not adequately detailed in the SAP; therefore, it was determined that 
a graded-approach data quality objective (DQO) process be performed to reconcile and 
document the as-found conditions with Revision O of the 105-F FSB Phase IV SAP. 

DISCUSSION 

Additional text has been prepared to address and formally document (in the SAP) the following 
as-found conditions: 

• How waste designation will be performed based on the as-found conditions 

• The methodology and use of radiological field survey instrumentation 
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• The methodology and radiological dose rates that would identify the presence of transuranic 
(TRU) waste and greater than Class C wastes. 

This addendum provides text to be added as new sections for the DQO portion of the 
introduction, the quality assurance project plan, and the field sampling plan. 

TEXT REVISIONS 

The following lists the text revisions for the 105-F FSB Phase IV SAP. Note that the first 
revision adds the new Stage 3 DQO to Section 1.0. The remaining changes to Sections 2.0 and 
3.0 are also included. 

• Page 1-52, add new Section 1.9 and associated subsections: 

1.9 STAGE 3 DATA QUALITY OBJECTIVES 

In accordance with this SAP, WS #3 fill was sampled for waste designation purposes on 
June 28 and 29, 2001. Locating and recovering fuel rods and the loadout of waste for 
disposal have been ongoing since August 2001. The expected condition in the bottom of the 
105-F FSB was the presence of equipment and debris contaminated with sludge. Spent 
nuclear fuel (SNF) (a non-waste material outside the scope of this SAP) was also expected to 
be present, but is recovered and removed independently of the waste loadout process. 

The waste handling process documented in Revision O of this SAP planned that the lower fill 
(i .e. , the bottom 30 in. of material below the stem walls) would be removed at one time and 
would be reasonably well homogenized during removal. The SNF recovery process found 
that the background radiological dose rates in the FSB were higher than anticipated and the 
fill was more effective in shielding the SNF than expected; therefore, radiological mapping to 
locate SNF through 30-in of fill/sludge was impossible. To be able to map successfully for 
recovery of SNF, the lower fill in the FSB was required to be removed in two 15-in. lifts. 
The two 15-in. lifts reduced the homogenization of the fill/sludge mix for the waste handling 
process. Because the bottom material was excavated during both the SNF recovery process 
and during waste handling, larger amounts of activated metal than expected were also 
encountered. 

As a result of the as-found conditions, field changes were needed to be made to the waste 
handling process. The field changes for evaluation and removal of the lower FSB fill 
material (including improvements implemented in radiological survey methodology) 
necessitate revision of the SAP to formally document these improvements. These 
improvements are related to the following as-found conditions: 

• Higher dose fill/sludge waste is being generated than had originally been expected. This 
waste exceeds waste profile #105F006 (prepared using the WS #3 sample data), and a 
new waste profile must be prepared. 
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• Improvements are necessary in the SAP to formaJly document the radiololgical survey 
methodology for waste segregation, characterization, and verification of the waste profile 
including the following: 

1. How scaling factors are used to relate the concentration ofreadily measured 
radionuclides to the more difficult to measure radionuclides. 

2. How radiological survey measurements used in scaling are to be coJlected. 

3. How radiological survey measurements are used to segregate the waste streams and 
verify waste is within the waste profile. 

• The radiological survey methodology and criteria used to evaluate non-TRU and TRU 
wastes (including "greater than Class C" wastes) needs to be documented in the SAP. 

1.9.1 Rationale for Conducting Data Quality Objectives Process 

Separate DQO processes were used for the Phase IV, Stage 1 upper fill (BHI-01325) and for 
the Phase IV, Stage 2 remainder of the FSB and associated area (BHI-01361) activities. The 
focus of this Stage 3 DQO will be to define the requirements for radiological measurements 
used to support waste segregation, characterization, and verification related to the as-found 
conditions in the lower FSB fill material. The results of the Stage 3 DQO process are 
documented in the following subsections. 

1.9.2 Addressing the As-Found Conditions 

Several of the as-found conditions are addressed by subdividing WS #3 into two streams, 
identifying the radiological survey methodology for the waste being loaded out, and 
documenting the limit between non-TRU and TRU wastes. Details are provided in the 
following text. 

1.9.2.1 Subdivision of WS #3. As WS # 3 (fi11/sludge) was loaded out for disposal in two 
15-in. lifts, it was realized that the material being removed may not always meet the existing 
waste profile (#105F006). While some of the fill could easily be characterized and 
designated using the existing data, there was a potential that fill material from the lower 
15 in. of fill/sludge could have higher radiological activity. Therefore, WS #3 has been 
subdivided into two waste streams: 

• WS #3a - low-dose fill/sludge 
• WS #3b - high-dose fill/sludge . 

These waste streams will still be homogenized as part of the waste loadout process prior to 
being placed in the waste container. 

1.9.2.2 Waste Handling and Loadout. Waste handling and loadout begins after the SNF 
process is completed and all hot spots have been processed for SNF recovery. To load out the 
waste in the F Reactor FSB, the material is dug out with an excavator and placed in a skiff. 
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Figure 1-8 is a diagram of a typical skiff. A project task instruction provides details for 
implementing this work process. When the skiff contents are ready for placement in a 
disposal container, the skiff may contain one of the following: 

• Primarily fill/sludge (WS #3a or WS #3b) and possibly small amounts of rebar, concrete, 
or other debris (WS #5) 

• A mixture of fill/sludge (WS #3a or WS #3b) and equipment and debris (WS #5) 

• Primarily equipment and debris (WS #5), possibly with a small a amount of fill/sludge 
(WS #3a or WS #3b ). 

The waste transportation specialist (WTS) would provide direction on what type of container 
the waste should be placed in. Containers include, but are not limited to, ERDF cans, open­
top conex boxes, and shielded casks. 

If a waste container does not meet the waste acceptance (or shipping) criteria, then additional 
effort ( cost and schedule) is required to address the problem. For example, emptying an 
ERDF can or open-top conex box is a difficult activity at F Reactor. Therefore, the waste 
material should be evaluated for meeting the disposal criteria before it is placed into the 
container. The most effective evaluation point is at the skiff box just prior to placing the 
waste into the waste container. 

1.9.2.3 Identification of Non-TRU Wastes in WS #3a and WS #3b. The limit between 
non-TRU/TRU and greater than Class C wastes in the fill/sludge mix needs better 
documentation. Documenting this limit will allow for segregation of suspect TRU and 
greater than Class C waste for characterization. Characterization of suspect TRU and greater 
than Class C waste is not specifically addressed in this SAP and would be characterized as an 
anomaly under Section 3.5. How the segregation limit has been set is discussed in the 
following text. 

The expected source of TRU in WS #3a and WS #3b is fuel rods disintegrating into 
non-recoverable pieces. For WS #3a and WS #3b, the sample data collected for WS #3 have 
been scaled up until the radionuclide activities match the TRU and/or greater than Class C 
limits. This method was used to determine the dose rate that survey instruments would be 
expected to read if TRU waste is present. 

Table 2 of Calculation 0100X-CA-N0007, MicroShield Model Evaluations for 
Transuranic/Greater Than Class C Sediment Material, presents the dose rates for TRU on 
the top of a skiff. The data are for sediments that are 2 in., 4 in., and 6 in. thick, and the dose 
rates are 3,000, 4,100, and 4,600 mR/hr, respectively. The dose rates for a full skiff are 
expected to be higher. To provide a margin of safety in the field, a limit of 2,000 mR/hr has 
been set as the TRU/non-TRU limit for sludge in the skiff. Any WS #3b material over 
2,000 mR/hr will be further evaluated as suspect TRU/greater than Class C waste. 
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Figure 1-8. Sketch of a Typical Skiff. 
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NOTE: Top, front, and side views and lso view are not to scale. 

1.9.3 Existing References 

Table 1-25 lists the existing references for the Stage 3 DQO effort. 

1.9.4 Waste Stream Characterization and Segregation Strategies 

This section presents the characterization and segregation strategies for three streams: 
WS #3a (low-dose fill/sludge), WS #3b (high-dose fill/sludge), and WS #5 (equipment and 
debris). These strategies were developed to address the as-found conditions, to identify 
where existing data can be used, and to account for the existing waste handling and loadout 
process. These strategies also identify where data gaps exist. This DQO process will then 
address these data gaps. 
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Table 1-25: Existing Stage 3 References. 

Reference 

SDG#Hl407 

SDG#Hl408 

Waste profile # 105F006 

Calculation 0100X-CA-N0007, 
MicroShield Model Evaluations for 
Transuranic/Greater Than Class C 
Sediment Material 

Calculation 0100X-CA-N0008, 
Calculations to Support Waste 
Management Activities for FSB Material 

ERC Radiological Survey Record 
#RSR-105F-0 1-1012 

ERC Radiological Survey Record 
#RSR-105F-0l-l 158 

BHI Field Support Task Instruction 
Work Package No. 2000 08 14 002, 
105-F FSB Lower Fill Removal. 

Logbook EL-1555, 105-F Fuel Storage 
Basin Remediation Engineering Log 

Revised Roles and Responsibilities for 
Management of Potential Discovery of 
Spent Nuclear Fuel (SNF) at I05-F and 
I05-H Reactor Fuel Storage Basins, 
CCN 084784, letter from H. H. Bilson, 
RL to M. C. Hughes, BHI, dated 
December 21, 2000 

Calculation 0100X-CA-N0006, 
MicroShield Model Evaluations for 
I Inch Fuel, Complete Elements, 
Sediment, and High-Dose-Rate Items 

SDG = sample data group 
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Summary 

Analytical results from the June 28 and 29, 2001, sampling of 
105-F FSB fill/sludge for waste designation in accordance with 
WS #3 for Rev. 0 of this SAP. The COCs include Am-241, 
C-14, Co-60, Cs-137, Eu-152, Eu-154, Eu-155, H-3, Ni-63, 
Pu-238, Pu-239/240, Sr-90, U-233/234, U-234, U-238; TCLP 
and total metals for As, Ba, Cd, Cr, Pb, Hg, Se, Ag; total PCBs. 

Analytical results from the June 28 through 29, 2001, sampling 
of the 105-F FSB fill/sludge to address radiological control 
health and safety concerns. Data are for Pu-241 and Ni-59. 
Samples collected as part of the fill/sludge sampling. 

Waste profile for the SAP Rev. 0, WS #3. Based upon SDGs 
#Hl407 and #Hl408. 

Determines the doses rates (top ofERDF can 5,300 mR/hr and 
side of ERDF can 3,500 mR/hr) for fill/s ludge at the TRU and 
greater than Class C material composition limits. Based upon 
SDGs #1407 and #1408 and waste profile #105F006. 

Determines dose rates for several waste materials in different 
configurations. 

Health and safety survey for the highest dose rate activated 
metal found in the FSB as of October 5, 2001. Dose rate on the 
traveling wire flux monitor (TWFM wire) is 3.3 R/hr. 

Health and safety survey for the highest dose rate fill/sludge 
found in the FSB as of November 12, 2001. Dose rate on the 
fill/sludge is 490 mR/hr. 

Work package that implements and documents both the SNF 
recovery process and the waste handling and loadout process. 

Engineering logbook used in documenting parts of the SNF 
recovery process. 

U.S. Department of Energy letter defining what is and what is 
notSNF. 

Calculation that determines the dose rate for SNF in various 
conditions. 
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1.9.4.1 Characterization and Segregation of WS #3a. The following define the 
characterization and segregation of WS #3a: 

1. WS #3a will be characterized per the sampling conducted in accordance with this SAP 
for WS #3 (SDGs #Hl407 and #Hl408). 

2. The existing waste profile (waste profile #105F006) was developed directly from the 
sample data (SDGs #H1407 and #H1408) collected for WS #3 characterization (see 
Section 1.5.6). This waste profile remains valid for WS #3a. 

3. A calculation will determine the maximum dose rate expected to be received at the skiff 
used to load out the waste. This provides the information needed for segregation of 
WS #3a from other waste streams. 1 

4. WS #3a is expected to be shipped at 100% of profile; therefore, no breakdown of the 
percent of profile will be made in the calculations. 

5. The survey point for WS #3a segregation is the skiff used to load out the waste. 

6. Note that the maximum dose for WS #3a and the minimum dose for WS #3b are expected 
to be the same value. 

1.9.4.2 Characterization and Segregation of WS #3b. The following defines the 
characterization and segregation of WS #3b: 

1. WS #3b will be characterized using the WS #3 data scaled up in a calculation.2 The 
radiological activity established by the calculation is then used to develop the disposal 
documentation (e.g., ERDF waste profile). 

2. The data to be scaled are the existing data (SDGs #H14007 and #Hl408) and the existing 
waste profile (#105F006). 

3. Scaling is based upon the highest known dose rate for fill/sludge found in the FSB. 

4. The survey point to characterize WS #3b is the location in the FSB with the highest 
known dose rate for fill/sludge material. 

5. A calculation will determine the minimum and maximum average dose rates expected to 
be detected at the skiff used to load out the waste. This provides the information needed 
for segregation of WS #3b from other waste streams.2 

1 Table lb of Calculation 0100X-CA-N0008, Calculations to Support Waste Management Activities for FSB 
Materials, has determined this value to be 34 mR/hr for the small skiff. This calculation is valid as of 
November 27, 2001 and is subject to change depending upon what is found in the FSB as work progresses. 

2 In Calculation 0100X-CA-N0008, Calculations to Support Waste Management Activities f or FSB Materials, 
a) Table 2a of presents the scaled up data for WS #3b and b) the minimum dose rate for WS #3b at the small skiff 
is 34 mR/hr (from Table lb) and the maximum dose rate for WS #3b at the small skiff is 469 mR/hr (from 
Table 2b). This calculation is valid as of November 27, 2001 and is subject to change depending upon what is 
found in the FSB as work progresses. 
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6. A calculation will establish the percentages of the radiological activity for various dose 
readings.3 This will allow the waste to shipped at an appropriate percentage of the 
profile. 

7. A calculation will be used to establish the dose rate limit for TRU and/or greater than 
Class C waste. This provides the information needed to segregate (and hold) potential 
TRU and/or greater than class from WS#3b.4 

8. The survey point for segregation will be the skiff used to load out the waste. 

9. Note that the maximum dose for WS #3a and the minimum dose for WS #3b are expected 
to be the same value. 

1.9.4.3 Characterization and Segregation of WS #5. The following define the 
characterization and segregation of WS #5: 

1. WS #5 will be characterized using a representative radionuclide distribution scaled up in 
a calculation.5 The radiological activity established by the calculation is used to develop 
the disposal documentation. 

2. Scaling is based upon the highest known representative dose rate for activated metal in 
the equipment and debris waste stream. More than one profile (each based on different 
surveys) may be established if needed (e.g., TWFM wire at 3.3 R/hr may be a greater 
than Class C waste, but spacers and other debris at 800 mR/hr or less may not). 

3. The survey points for characterization are as follows: 

a. The highest representative activated metal dose rate found as the skiff is being 
processed for SNF recovery 

b. The highest representative activated metal dose rate found after processing the skiff 

c. The highest representative activated metal dose rate found as it is loaded into a waste 
container. 

The survey point to be used will be determined in the field based upon how the material 
must be handled (e.g., a spacer is handled differently than thermocouple wire). 

3 Table 2c of Calculation 0100X-CA-N0008, Calculations to Support Waste Management Activities for FSB 
Materials, presents the percent of profile information for WS #3b. This calculation is valid as of 
November 27, 2001 and is subject to change depending upon what is found in the FSB as work progresses. 

4 Section 1.9.2.3 identifies the field limit as any WS #3b material reading over 2,000 mR/hr will be further 
evaluated as suspect TRU/greater than class C waste. 

5 Table 3a of Calculation 0100X-CA-N0008, Calculations to Support Waste Management Activities for FSB 
Materials, presents the scaled up data for WS# 5. This calculation is valid as of November 27, 2001 and is 
subject to change depending upon what is found in the FSB as work progresses. 
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4. The highest known representative dose rate becomes the upper cut-off for segregation. If 
any item with a higher dose rate is found, then a new or revised calculation and disposal 
documentation (e.g., a waste profile) must be prepared. 

5. A calculation will establish the percentages of the radiological activity for various dose 
readings.6 This will allow the waste to be shipped at an appropriate percentage of the 
profile. 

6. The survey point for WS #5 segregation is the skiff used to load out the waste. 
Segregation will be at the direction of the field engineer and/or WTS. 

1.9.S Step 1 - Problem Statement 

The text in Section 1.9.4 identifies the characterization and segregation strategies need to 
dispose of the waste material in WS#3a/WS#3b (fill/sludge) and WS#5 (equipment and 
debris). Section 1.9.4 identifies that radiological measurements are needed to support 
development of the disposal documentation (i.e., waste profiles). Additional radiological 
survey specifications must be developed to verify that the waste is properly characterized and 
properly segregated for disposal in accordance with the appropriate waste profile The 
problem statements for based on the data needs identified in Section 1.9.4 characterization 
and segregation strategies are as follows: 

• Stage 3, Problem Statement #1 : Given that the WS #3a and WS #3b fill/sludge is 
intended for disposal , collect the survey data to segregate and, if needed, characterize the 
fill/sludge for disposal in the correct waste stream. 

• Stage 3, Problem Statement #2: Given that the WS #5 equipment and debris are intended 
for disposal, collect the survey data to segregate and, if needed, characterize the 
equipment and debris for disposal in the correct waste stream. 

• Stage 3, Problem Statement #1: Given that the WS#3a/WS#3b fill/sludge is intended for 
disposal, collect survey data as needed to verify that spent nuclear fuel has been removed 
from the waste matrix. 

1.9.6 Step 2 - Identify the Decisions, and Step 3 - Identify Inputs to the Decisions 

This step defines the principal study questions (PSQs) that need to be resolved to address the 
problem previously identified in Section 1.9.5 and the alternate actions (AAs) that would 
result from the resolution of the PSQs. The PSQs and AAs are then combined into decision 
statements (DSs) that express a choice among AAs. Table 1-26 presents the task-specific 
PSQs, AAs, and resulting DSs. This table also provides a qualitative assessment of the 
severity of the consequences of taking an AA if it is incorrect. This assessment takes into 
consideration human health and the environment (i .e. , flora/fauna) and political, economic, 

6 Table 3b of Calculation 0 100X-CA-N0008, Calculations to Support Waste Management Activities for FSB 
Materials , presents the percent of profile information. This calculation is valid as of November 27, 2001 and is 
subject to change depending upon what is found in the FSB as work progresses. 
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and legal ramifications. The severity of the consequences is expressed as low, moderate, or 
severe. 

Table 1-26. Summary of DQO Step 2 Information. (2 Pages) 

PSQ-
Description of Consequences of Severity of 

Alternative Action Implementing the Wrong Alternative Consequences 
AA# Action (Low/Moderate/Severe) 

PSQ #1 - Does the radiological activity of the fill/sludge waste meet the definition of WS #3a? 

Minimal negative consequences. Same 
No. Segregate as waste containers (ERDF cans) used for all 

1-1 WS #3b and dispose WS #3a and some WS #3b (depends upon Low 
waste at ERDF. dose) fill/sludge. Control procedures at 

ERDF are similar for both waste streams. 

Minimal negative consequences. 
Radiological control practices mitigate any 
personnel exposure issues between WS #3a 

1-2 
Yes. Dispose waste and WS #3b. Same waste containers (ERDF 

Low 
atERDF. cans) used for all WS #3a and some WS #3b 

(depends upon dose) material. Control 
procedures at ERDF are similar for both 
waste streams. 

DS #1 - Determine if the radiological activity of the waste meets the WS #3a dose limit; otherwise dispose 
as WS #3b. 

PSQ #2 - Does the radiological activity of the fill/sludge waste meet the definition of WS #3b? 

No. Additional 
Potential to dispose of improperly designated 

characterization or 
waste. This is mitigated by (a) the known 

processing required 
TRU/non-TRU limit" being much higher 
than the highest known sludge dose rate, and 

2-1 
before disposal can 

(b) characterization strategy has built-in Moderate occur. 
mechanism for re-characterization of waste 

Segregation from when existing upper dose limit is exceeded. 
WS #3a addressed in 

WS #3a and WS #3b segregation addressed 
AA #1-1. 

in PSQ#l. 

Yes. Dispose waste Small negative financial impact (a few man-
atERDF. hours) to project's waste disposal budget by 

2-2 Segregation from 
having to re-characterize the waste. Low 

WS #3a addressed in WS #3a and WS #3b segregation addressed 
AA #1-2. in PSQ #1. 

DS #2 - Determine if the radiological activity of the waste meets the WS #3b lower and upper dose limits 
and is below the TRU/greater than Class C waste limits; otherwise characterize the wasteb and/or process to 
reduce dose rate. 
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Table 1-26. Summary of DQO Step 2 Information. (2 Pages) 

PSQ-
Description of Consequences of Severity of 

Alternative Action Implementing the Wrong Alternative Consequences 
AA# 

Action (Low/Moderate/Severe) 

PSQ #3 - Does the radiological activity of the waste meet the definition of WS #5? 

No. Additional 
Potential disposal of improperly 

characterization or 
3-1 processing required 

characterized waste. This is mitigated by the 
Moderate 

relatively small amounts of high dose rate 
before disposal can 

waste (greater than 3 R/hr) found in the FSB. 
occur. 

Yes. Dispose waste 
Negative financial impact to project's waste 

3-2 disposal budget by having to re-characterize Moderate 
atERDF. 

the waste. 

DS# 3 - Determine if the radiological activity of the waste meets the WS #5 upper dose limits ; otherwise 
characterize the waste. 

PSQ #4 - Has spent nuclear fuel been removed from the WS#3a/WS#3b fill/sludge? 

No. Perform Negative financial impact associated with 

4-1 
additional processing extra handling (e.g., visual inspection and 

Low 
of waste to remove radiological measurements) for 
suspect fuel pieces. unnecessarily looking for fuel pieces. 

Potential to improperly dispose of fuel 

Yes. Dispose of as 
pieces as waste instead of managing the 

4-2 pieces as spent nuclear fuel. Mitigated by a Moderate 
WS #3a or #3b. 

spent nuclear fuel recovery process that is 
independent from waste loadout. 

DS #4 - Determine if spent nuclear fuel been removed from the WS#3a/WS#3b fill/sludge. 

• A 2,000 mR/hr limit is set in Section 1.9.2.3, and the highest known dose rate of November 27, 2001 (as documented 
Calculation OJOOX-CA-N0008, Calculations to Support Waste Management Activities for FSB Material) is 490 mR/hr. 
Calculation 0100X-CA-N0007, MicroShield Model Evaluations for Transuranic/Greater Than Class C Sediment 
Material, has determined that the calculated TRU limit is 3,500 mR/hr. Thus, a margin of safety still exists above the 
2,000 mR/hr limit. 

b Characterization of TRU or greater than Class C waste is not directly addressed by this SAP. Regulatory involvement 
and the use of Section 3.5, "Anomalies," is required to develop a characterization strategy for disposal of these wastes. 

Table 1-27 specifies the information (data) required to resolve each of the DSs identified in 
Table 1-26 and identifies whether the data already exist. For the existing data, the source 
references for the data have been provided with a qualitative assessment as to whether or not 
the data are of sufficient quality to resolve the corresponding DS. 
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Table 1-27. Required Information to Resolve the Decision Statements. 

Additional 
Do Data Sufficient Information 

DS# Required Data Exist? Quality? 
Required? 

(YIN) (YIN) 
(YIN) 

Radionuclide concentrations in homogenized fill/sludge y y N 
(WS #3 data in SDGs #Hl407 and #Hl408). 

1 
Average dose rate of the fill/sludge at the skiff prior to N NIA y 
placement in a waste container. 

land 2 
Average dose rate limit at the skiff to separate WS #3a N NIA y 
from WS #3b. 

Radionuclide distribution in the fill/sludge (WS #3 data in y y N 
SDGs #Hl407 and #Hl408). 

Dose rate of the most radioactive fill/sludge found in the y y y a 
basin (e.g., RSR-lOSF-01-1158) . 

Radiological activity in the high-dose fill/sludge. N NIA y 

2 Upper dose rate limit for WS #3b at the skiff prior to 
placement in a waste container. 

N NIA y 

Average dose rate of the fill/sludge at the skiff prior to 
N NIA y 

placement in a waste container. 

Skiff dose rate of fill/sludge below TRU or greater than 
N N y 

Class C material activities. 

Radionuclide distribution of the activated metal. y y y 

Dose rate of the most radioactive representative metal y y y a 
found in the basin (e.g., RSR-lOSF-01-1012) . 

3 
Radionuclide activities in the activated metal. N NIA y 

Dose rate of the equipment and debris prior to placement 
N NIA y 

in a waste container. 

Survey data that confirm all SNF has been recovered.b y y Nb 
4 

Documentation of SNF recovery process.b y y Nb 

• Value may change depending on what is found in the FSB. For activated metal, more than one profile may need to 
be established depending on if the waste stream contains items that are both under and over the greater than Class C 
waste limits. 

b The data and documentation of the SNF recovery process is presented in Section 1.9.6.1. 
NIA= not applicable 

1.9.6.1 DS #4: Use of Existing Data and Documentation from the Spent Nuclear Fuel 
Recovery Process. As indicated in Table 1-27, the exiting data and documentation from the 
SNF recovery process have been determined to be of sufficient quality to answer DS #4 
("Determine if spent nuclear fuel been removed from the WS#3a/WS#3b fill/sludge"). The 
specific data items that answer DS #4 are as follows: 

• Logbook EL-1555, 105-F Fuel Storage Basin Remediation Engineering Log, for basin 
mapping and for specific hot spots. 
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• BHI Field Support Task Instruction, Work Package No. 2000-08-14-002, 105-F FSB 
Lower Fill Removal, Attachment 7 .6 "Hot Spot Tracking Form," for a specific hot spot. 

Because these data items are critical to preventing the disposal of fuel into the ERDF, they 
will be discussed in greater detail along with the SNF recovery process. 

1.9.6.1.1 Process Drivers. The overall SNF recovery process is described in 
DOE/RL-98-37, Removal Action Work Plan for 105-DR and 105-F Building ISS Projects 
and Ancillary Buildings. Spent nuclear fuel is defined as fuel material greater than or equal 
to a 1 in. long by 1.5 in. diameter (CCN 084784, letter from H. H. Bilson, RL to M. C. 
Hughes, BHI, Revised Roles and Responsibilities for Management of Potential Discovery of 
Spent Nuclear Fuel (SNF) at 105-F and 105-H Reactor Fuel Storage Basins, dated 
December 21, 2000). Spent nuclear fuel requires removal and management, while smaller 
pieces may be packaged as waste for disposal. 

1.9.6.1.2 Field Process. In the field, the SNF process is implemented via BHI Field Support 
Task Instruction, Work Package No. 2000-08-14-002. The results of the process is 
documented on data sheets that are part of the work package (Attachment 7.6, "Hot Spot 
Tracking Form") and in Logbook EL-1555 . 

The SNF is located via mapping with large-area detection equipment (as needed), augmented 
with the Laser-Assisted Ranging and Data System (LARADS) for recordkeeping during 
surveys. The shield detector can detect SNF down to 15 in. below the surface of the fill. 
Because the fill below the stem walls is 30 in. deep, the material is addressed in two 15-in. 
lifts. In each lift, hot spots that potentially contain SNF are identified and documented. Each 
hot spot is then excavated and searched for SNF. Figure 1-9 presents the SNF recovery 
process and waste handling loadout process. The key points of the process are as follows: 

• Each 15-in. lift is addressed as a separate case. 

• 100% mapping of the fill material to locate hot spots that may contain SNF. Areas that 
are not hot spots are considered not to contain SNF. 

• Hot spot radiological criteria was determined in Calculation 0100X-CA-N0006, 
MicroShield Model Evaluations for 1 Inch Fuel, Complete Elements, Sediment, and 
High-Dose-Rate Items. 

• BHI Field Support Task Instruction, Work Package No. 2000-08-14-002 requires that 
Attachment 7.6, "Hot Spot Tracking Form," be prepared for each hot spot. 

• Each hot spot is numbered and identified on the logbook and on the tracking form. 

• Material is removed from a hot spot in relatively small volumes (i.e. , one excavator 
bucket of approximately 5.3 ft3, or one fuel basket of about 3.4 ft3

) at one time. 
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Figure 1-9. Spent Nuclear Fuel/Waste Segregation at the F Reactor FSB. 
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Note 6: All SNF scope uses light lines; all waste loadout scope uses heavy lines. 
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ERDFcan. 

YES 
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top conex box for 
disposal at ERDF. 

Load into shielded 
container for disposal 

atERDF. 



• Each excavator bucket or basket of material is examined both visually and using survey 
instruments to locate SNF. Visual examinations and surveys, as a minimum, provide 
100% coverage and can exceed 100% because they are repeated until no possible SNF 
remams. 

• The hot spot hole from which the material is removed is resurveyed and, if needed, 
excavated until no suspect SNF is present. Survey results again exceed 100% due to 
multiple surveys. 

• The SNF is segregated into a holding container. 

• If found, the process will segregate suspect TRU/greater than Class C waste for further 
evaluation. 

• If found, other waste (e.g., WS #5 equipment and debris) may also be segregated. 

1.9.6.1.3 Spent Nuclear Fuel Recovery and Waste Loadout- Iterative Processes. A key 
feature is that addressing hot spots is set up to be an iterative operation. The project can 
move from addressing hot spots, to waste loadout, and then back to hot spots, if necessary. 
The work package allows for a return to the hot spot process if this occurs. An example is 
shown below. 

Mapping has been competed and all known hot spots have been closed out. 
Waste loadout has started and fuel baskets are being placed in the skiff for 
disposal in the open-top conex box. A fuel basket is placed in the skiff and is 
subject to surveys for SNF recovery prior to being loaded out. The SNF surveys 
find dose rates that would cause the fuel basket to be handled as a hot spot. 
Waste loadout stops. The hot spots steps in the waste package are initiated 
(including the hot spot tracking form). The fuel basket contents are dumped and 
addressed as a hot spot. After this hot spot is cleared and any SNF (if present) is 
recovered, then waste loadout resumes. 

1.9.6.1.4 Data and Documentation. The EL-1555 logbook documentation requirements are 
defined in CCN 089688. This information and data include, but are not limited to, the 
following: 

• Positive and negative results from the radiological mapping of the FSB 

• Specific identification number and estimated location of hot spots 

• Visual observations 

• Dose rates of hot spots 

• Appropriate notifications and hold point signatures 
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• Information about radiologically hot items found in a hot spot (e.g., visual description, 
weight, hot spot number, dimensions, dose rates and isotopic information). 

The project engineer's signature is required on the hot spot tracking form for the following: 

• Confirm that mapping has found a hot spot 
• Verify that no SNF remains in the hot spot in question 
• Verify that no TRU/greater than Class C material was found. 

1.9.6.1.5 Conclusion. The SNF recovery process is a thorough, well-documented process 
that provides for 100% radiological coverage of the overall FSB and 100% radiological and 
visual coverage of each hot spot inside the FSB. The process is built around the recovery of 
the smallest piece of SNF, as defined by RL. The data and documentation generated by this 
process are documented in an engineering logbook; therefore, the data generated during the 
SNF process are sufficient to answer DS #4, "Determine if spent nuclear fuel been removed 
from the WS#3a/WS#3b fill/sludge." No additional data collection is required for DS #4. 

1.9.6.2 Computational and Survey/Analytical Methods. Table 1-28 identifies the DSs 
(DS #1, 2, and 3) where existing data do not exist or are of insufficient quality to resolve the 
DSs. For these DSs, Table 1-28 presents computational and/or surveying/sampling methods 
that could be used to supplement sampling and laboratory analytical data to resolve the DSs. 

1.9.6.3 Survey Requirements. As reported in Table 1-28, the survey method is to use an 
RO-07 probe. This technique will be used for providing dose rate information (in mR/hr). 
For radiological surveys performed in accordance with BHI-RC-04, Instruction 4.2 and 
BHI-RC-05, Instruction 2.1, the RO-07 probe provides direct readout of radiation levels (in 
mR/hr). 

1.9.6.4 Radionuclide Distribution of the Activated Metal. Using the appropriate data to 
establish the radionuclide distribution in activated metal in the 105-F FSB is a requirement 
for correct management of waste. Rev. 0 of this SAP had planned to use the existing WS #3 
data to characterized WS #5; however, this is not feasible, as WS #3 data have been 
determined to be unusable for characterizing WS #5. The dose rates found in the fill/sludge 
are not representative of the dose rates observed for equipment and debris. For example, an 
informal calculation was performed using the WS #3 data to determine the dose rate at the 
skiff. Estimated dose rate for WS #3a was calculated to be about 34 to 35 mR/hr (Table lb 
of Calculation 0100X-CA-N0008). Activated metal has been found with dose rates up to 
3,300 mR/hr (RSR-105F-01-1012). Therefore, the WS #3 data are questionable for use with 
WS#5. 
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Table 1-28. Information Required to Resolve the Decision Statements. (3 Pages) 

DS# Item 
Informational Need Required Data Computational Methods Survey/Analytical Methods a 

# 

Surveys conducted with an RO-07 probe in 
accordance with BHI-RC-04, 

Average dose rate of the Radiological Instruction 4.2; field instruments operated 
l A fill/sludge at the skiff prior to dose rate NIA in accordance with BHI-RC-05, 

placement in a waste container. (mR/hr) Instruction 2.1. Survey methodology 
documented in an ERSTI in accordance 
with BHI-EE-05, Procedure 4.2. 

Dose rate limit at the skiff to 
Radiological Project engineering calculation to determine 

land 2 B 
separate WS #3a from WS #3b. 

dose rate dose rate at the skiff using existing WS #3 data Survey method described in items A and F. 
(mR/hr) and waste profile #105F006. 

Surveys conducted with an RO-07 probe in 

Dose rate of the most radioactive accordance with BHI-RC-04, 

fill/sludge found in the basin Radiological Instruction 4.2; field instruments operated 
C 

(e.g., RSR-105F-0l-l 158, as of dose rate NIA in accordance with BHI-RC-05, 

November 12, 2001). 
(mR/hr) Instruction 2.1. Survey methodology 

documented in an ERSTI in accordance 
with BHI-EE-05, Procedure 4.2. 

2 
Project engineering calculation based on the 
item C dose rate and the existing WS #3 data 

Radiological activity in the high- Radiological and waste profile #105F006. Include percent of 
Survey method for percent of profile 

D activities profile for different dose rates. 
dose fill/sludge. 

(pCi/g) 
described in item F. 

Waste Management develops the disposal 
documentation based upon the radiological 
activities in the calculation. 



...... 
§ 
i:: 
~ 

'-< 
tv 
0 
0 
tv 

..... 
00 

;i:.. 

& 
~ ;:s 
t:l.. 
i::: 
;:! 
I ..._ 

C) 
V\ 

~ 
~ 
ti:, 

'"ti ;:s-
I:) 

"' ~ ..._ 
-:::: 
~ 
ti:, 

~ 
'"ti 

DS# Item 
# 

E 

F 

G 

3 

H 

Table 1-28. Information Required to Resolve the Decision Statements. (3 Pages) 

Informational Need Required Data Computational Methods Survey/Analytical Methods a 

Upper dose rate limits for Radiological Project engineering calculations to determine 
WS #3b at the skiff prior to dose rate dose rate at the skiff using item D radiological Survey method described in item F. 
placement in a waste container. (mR/hr) activities. 

Surveys conducted with an RO-07 probe in 
accordance with BHI-RC-04, 

Average dose rate of the Radiological Instruction 4.2; field instruments operated 
fill/sludge at the skiff prior to dose rate NIA in accordance with BHI-RC-05, 
placement in a waste container. (mR/hr) Instruction 2.1. Survey methodology 

documented in an ERSTI in accordance 
with BHI-EE-05, Procedure 4.2. 

Relative 
Project engineering calculation based on known 

Radionuclide distribution of the percentages of 
activated metal. radionuclides 

distribution data to account for decay. (See NIA 

(dimensionless) 
Section 4.1.2 for more information.) 

Surveys conducted with an RO-07 probe in 

Dose rate of the most radioactive 
accordance with BHI-RC-04, 

representative metal found in the 
Radiological Instruction 4.2; field instruments operated 
dose rate NIA in accordance with BHI-RC-05, 

basin (e.g., RSR-lOSF-01-1012, 
(mR/hr) Instruction 2.1. Survey methodology 

as of October 5, 2001). 
documented in an ERSTI in accordance 
with BHI-EE-05, Procedure 4.2 . 
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Table 1-28. Information Required to Resolve the Decision Statements. (3 Pages) 

DS# 
Item 

Informational Need Required Data Computational Methods Survey/Analytical Methods a 
# 

Project Engineering calculation to determine 
radionuclide acti vities using Items G 
radiological distribution and Item H dose rate. 

I 
Radionuclide activities in the Radiological Include percent of profile for different dose Survey method for percent of profile 
activated metal. acti vi ties rates. described in item J. 

Waste Management develops the disposal 
documentation based upon the radiological 
activities in the calculation, 

Surveys conducted with an RO-07 probe in 
accordance with BHI-RC-04, 

Dose rate of the equipment and Radiological Instruction 4.2; field instruments operated 
J debris prior to placement in a dose rate NIA in accordance with BHI-RC-05 , 

waste container. (mR/hr) Instruction 2.1. Survey methodology 
documented in an ERSTI in accordance 
with BHI-EE-05 , Procedure 4.2. 

• All surveys are conducted to provide radiological health and safety information, in addition to waste characterization and segregation. 
ERSTI = environmental radiological survey task instruction 
NI A = not applicable 



A representative isotopic mix for neutron-activated hardware that may reside in the FSB was 
obtained from UNI-3714, Rev. 1. Table 20 of UNI-3714 summarizes the inventory present 
in various portions of the F Reactor block. Specifically the thermal shield and process tube 
columns from Table 20 of UNI-3714 represent components made of aluminum (e.g., the 
process tubes and spacers/perfs) and steel (e.g., thermal shield, gunbarrels, and TWFM) that 
were irradiated with neutrons. These types of items have been found in the FSB thus far, 
which is on the discharge end of the reactor. These types of items (as of November 2001) 
have included primarily the following: 

• Aluminum spacers/perfs 
• Aluminum process tubes 
• Steel components used for instrumentation, including TWFM 
• Steel process tube ends (gunbarrels) 
• Steel/aluminum washers, donuts, and seals. 

Table 1-29 shows the isotopes and their activities (i.e., the sum of the thermal shield and 
process tube column inventories). Because the values in UNI-3714, Rev. 1 were dated 
March 1, 1985, the values were decayed 16 years to March 1, 2001, using the radioactive 
decay feature in MicroShield® (Version 5.03). This list of isotopes can be used to provide 
ratios of isotopes in consequent shielding analysis and waste management calculations for 
neutron-irradiated hardware in the FSB. 

Table 1-29. F Reactor Fuel Storage Basin Radionuclide Distribution. 

Column B 

Neutron Irradiated 
Column A Metals - UNI 3714, 

Isotope 
Table 20, 

Thermal Shield and 
Process Tubes (Ci) 

(March 1, 1985) 

1 Ag-108 0.03 

2 Co-60 5080 

3 Eu-152 1.4 

4 Eu-154 1 

5 Gd-152 ----
6 Mo-93 0.04 

7 Nb-93m ----
8 Nb-94 0.02 

9 Ni-59 6.1 

10 Ni-63 690 

11 Sr-90 0.2 

12 Tc-99 0 .002 

13 Y-90 ----
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Column C ColumnD 
Neutron Irradiated Metals -

UNI 3714, Table 20, 
Divided Column C 

Thermal Shield and Process 
Linearly by 1.808E+07 

(iterated to obtain 10 mR 
Tubes (Ci) on a spacer) (Ci) 

(March 1, 2001) 

0 0 

6.20E+02 3.43E-05 

6.19E-0l 3.43E-08 

2.84E-0l l.57E-08 

2.68E-14 l.48E-21 

3.99E-02 2.21E-09 

2.12E-02 l.18E-09 

2.00E-02 l.l lE-09 

6. lOE+00 3.37E-07 

6.18E+02 3.42E-05 

l.36E-0l 7.51E-09 

2.00E-03 l.llE-10 

l.36E-0l 7.51E-09 

20 



The information in this section will be documented in a calculation used to support the 
designation of WS #5. 

1.9.7 Step 4 - Define the Boundaries of the Study 

The objective of DQO Step 4 is to identify the population of interest, define the spatial and 
temporal boundaries that apply to each DS, define the scale of decision making, and identify 
practical constraints that must be considered in the sampling design. Completing this step 
helps to ensure that the data collected will accurately reflect the true condition of the site 
being investigated. 

1.9.7.1 Population of Interest. Prior to defining the spatial and temporal boundaries of the 
site under investigation, it is first necessary to define the populations of interest that apply to 
each DS. The intent of Table 1-30 is to define the attributes of each population of interest by 
stating them in a way that makes the focus of the study unambiguous. 

Table 1-30. Characteristics that Define the Population of Interest. 

Total Number of 
DS 

Population of Interest Unit Measurement Size 
Potential Measurement 

# Units Within the 
Population 

Small skiff box (36 ft3
) 9• 

l All waste material representing WS #3a 
Large skiff box (66 ft3

) 16.5 

Small skiff box (36 ft3
) 9 

All waste material representing WS #3b 
Large skiff box (66 ft3

) 16.5 
2 

Highest known dose rate of fill/sludge 
Approximately 0.3 m (1 ft) 

One 
square 

All waste items representing WS #5 
Short lengths of small 

3 Highest known representative dose rate diameter wire to spacers 
One per item. 

of activated metal 

• An RO-07 probe can see approximately 15 in. into the fill for a measurement volume of 4 ft3. 

1.9.7.2 Geographic Boundaries. Table 1-31 identifies the geographic boundaries for each 
DS. Identifying the boundaries of the study area ensures that the investigation will not 
expand beyond the original scope of the task. 

Table 1-31. Geographic Boundaries of the Investigation. 

DS# Geographic Boundaries of the Investigation 

1, 2, and 3 105-F FSB below the stem walls 
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1.9.7.3 Zones with Homogeneous Characteristics. Table 1-32 defines the zones within the 
site that have relatively homogeneous characteristics. These zones are identified by using 
existing information to segregate the elements of the population into subsets that exhibit 
relatively homogeneous characteristics (e.g., types of contaminants). Dividing the basin into 
homogeneous zones reduces the overall complexity of the problem by separating the site into 
more manageable pieces. 

Table 1-32. Zones with Homogeneous Characteristics. 

Zone Homogeneous 
DS# Population of Interest 

(refer to Figure 1-5) Characteristic Logic 

land All waste material representing 105-F FSB below the stem walls Process knowledge 
2 WS #3a and WS #3b 

3 All waste items representing WS #5 105-F FSB below the stem walls Process knowledge 

1.9.7.4 Temporal Boundaries. Table 1-33 identifies the temporal boundaries that may 
apply to each DS. Temporal boundaries refer to the timeframe over which each DS applies 
(e.g., number of years) and when (e.g., season, time of day, and weather conditions) data 
should optimally be collected to resolve each DS. 

Table 1-33. Temporal Boundaries of its Investigation. 

OS# Timeframe When to Collect Data 

1 and 2 FY02 through the end of the ERC contract No restrictions. 

1.9.7.5 Scale of Decision Making. Table 1-34 documents the scale of decision making for 
each DS. 
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Table 1-34. Scale of Decision Making. 

Population of Geographic Temporal Boundary Scale of 
DS# 

Interest Boundary Timeframe When to Collect Data Decision 

1 and Average dose rate at 
Just prior to placing the 

Skiff waste into the waste 
2 the skiff 

container 

Dose rate of the 
When found as part of 

most radioactive 
2 

fill/sludge found in 
routine health and safety 

the basin FY02 through surveys 

the end of the 105-FFSB 
Dose rate of the ERC contract When found as part of 
most radioactive 105-F FSB 

routine health and safety 
metal found in the 

3 basin 
surveys 

Dose rate of Just prior to placing the 
equipment and waste into the waste 
debris container 

1.9.7.6 Practical Constraints. Table 1-35 identifies practical constraints that may influence 
data collection efforts (e.g., physical barriers, difficult sample matrices, and high radiation 
areas). 

Table 1-35. Practical Constraints on Data Collection. 

• The FSB is a potential high radiation area (if fuel is found); therefore, personnel access into the FSB is 
minimized. 

• Survey measurements are usually made from a manlift about 7 .6 m (25 ft) above the floor of the FSB. 
Measurements are taken by lowering the probe down to the object being surveyed. 

• High background levels in the basin may interfere with the data collection. 

• Nondestructive analysis (NDA) was attempted in the FSB to locate SNF for recovery. The NDA 
detector was suspended from a crane and then lowered into the basin. The NDA system failed for three 
reasons: (1) high background radiation in the basin interfered with the detector, (2) the detector could 
not be positioned precisely and with sufficient stability when hung from a crane, and (3) basin and the 
material in the basin could not be modeled sufficiently to obtain meaningful results. 

1.9.8 Step 5 - Develop Decision Rules 

The purpose of DQO Step 5 is to define the statistical parameters of interest (e.g., mean or 
median) that will be used for comparison against the action levels. In DQO Step 5, the DRs 
(i.e., "IF . . . THEN .. . " statements) are developed for each DS. The DRs typically incorporate 
the parameter of interest, the scale of decision making (from DQO Step 4), the action level 
(from DQO Step 1), and the AAs (from DQO Step 2) that would result from resolution of 
the DS. 
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1.9.8.1 Population Parameter of Interest. Table 1-36 presents the population statistical 
parameter of interest for each DS. 

Table 1-36. Population Parameter of Interest. 

DS# Decision Statement 
Population Parameter 

of Interest 

1 
Determine if the radiological activity of the waste meets the 

Dose rate of the skiff. 
WS #3a dose limit; otherwise dispose as WS #3b. 

Determine if the radiological activity of the waste meets the Segregation: Dose rate of the 

WS #3b lower and upper dose limits and is below the skiff. 
2 

TRU/greater than Class C waste limits; otherwise characterize Characterization: Dose of high-
the wastea and/or process to reduce dose rate. dose rate fill/sludge material. 

3 
Determine if the radiological activity of the waste meets the Segregation and characterization: 
WS #5 upper dose limits; otherwise characterize the waste. Dose activated metal. 

a Characterization ofTRU or greater than Class C waste is not directly addressed by this SAP. Regulatory involvement 
and the use of Section 3.5, "Anomalies," is required to develop a characterization strategy for disposal of these wastes. 

1.9.8.2 Decision Rules. Table 1-37 presents the DRs that correspond to each of the DSs 
identified in Table 1-26. 

Table 1-37. Decision Rules. (2 Pages) 

DS DR 
Decision Rule 

# # 

If the average dose rate of the fill/sludge waste in the skiff is below the WS #3a/WS #3b 
separation dose rate limit then the waste meets the definition of WS #3a and can be disposed 

1 1 inERDF. 

If the average dose rate of the fill/sludge waste in the skiff is above the WS #3a/WS #3b 
separation dose rate limit then the waste must be managed as WS #3b. 

If the average dose rate of the fill/sludge waste in the skiff is above the WS #3a/WS #3b 
separation dose rate and below the WS #3b upper dose limit then the waste meets the 

2 
definition of WS #3b and can be disposed in ERDF. 

If the average dose rate of the fill/sludge waste in the skiff is above the WS #3b upper dose 
rate limit then the waste exceeds the WS #3b requirements and cannot be disposed in ERDF 
until it is re-characterized or is reprocessed. 

2 If the average dose rate of the fill/sludge waste in the skiff is above the WS #3b upper dose 

3 
rate limit or if an area of fill/sludge is found in the FSB that is above the WS #3b upper dose 
rate limit, then record the data for characterization purposes, revise the calculations required 
to determine radiological activities, and revise the disposal documentation. 

If the average dose rate of the fill/sludge waste in the skiff is above the TRU/greater than 
Class C waste dose rate limit, then segregate and hold the material as potential TRU/greater 

4 
than Class C waste. Regulatory involvement, use of Section 3.5, "Anomalies," and additional 
characterization are required before a disposal path can be established. 
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Table 1-37. Decision Rules. (2 Pages) 

DS DR Decision Rule 
# # 

If the dose rate of the equipment and debris waste is below the WS #5 dose limit (for a given 
disposal documentation a) then the waste meets the definition of WS #5 (for a given disposal 

5 
documentation) and can be disposed in ERDF or other approved disposal facility . 

If the dose rate of the equipment and debris waste is above the WS #5 upper dose rate (for 

3 
a given disposal documentation) then the waste exceeds the WS #5 requirements (for a given 
profile) and cannot be disposed until it is re-characterized. 

If the dose rate of the equipment prior to disposal is above the WS #5 dose rate limit (for 

6 
a given disposal documentation) then record the data for characterization purposes, revise the 
calculations required to determine radiological activities, and revise the disposal 
documentation or prepare new disposal documentation if needed. 

" A preliminary evaluation of the information in Calculation 0100X-CA-N0008, Calculations to Support Waste 
Management Activities f or FSB Material indicates that more than one set of disposal documentation (i.e., waste 
profile) may be needed to properly dispose the activated metal in WS #5. 

1.9.9 Step 6 - Specify Limits on Decision Errors 

Because analytical data can only estimate the true condition of the facility under 
investigation, decisions that are made based on measurement data could potentially be in 
error (i.e., decision error). For this reason, the primary objective of DQO Step 6 is to 
determine which DSs (if any) require a statistically based sample design. For those DSs 
requiring a statistically based sample design, DQO Step 6 defines tolerable limits on the 
probability of making a decision error. 

1.9.9.1 Statistical Versus Non-Statistical Sampling Design. Table 1-38 provides a 
summary of the information used to support the selection between a statistical versus a 
non-statistical sampling design for each DS. The factors that were taken into consideration 
in making this selection included the timeframe over which each of the DSs applies, the 
qualitative consequences of an inadequate sampling design, and the accessibility of the 
facility if re-sampling is required. 
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Table 1-38. Statistical Versus Non-Statistical Sampling Design. 

Qualitative 
Re-sampling Re-sampling 

Consequences of 
Access During Access Proposed Sampling 

DS# 
Timeframe Inadequate 

D&D AfterD&D Design (Statistical/ 
(Years) Sampling Design 

(Accessible/ (Accessible/ Non-Statistical) 
(Low/Moderate/ 

Inaccessible) Inaccessible) 
Severe) 

Non-statistical 

land 2 5 Low Inaccessible Inaccessible (Segregation of WS #3a 
and WS #3b) 

Non-statistical 

2 5 Moderate Accessible Inaccessible 
(Characterization WS #3b; 
determination of highest 
dose fill/sludge found in 
the FSB) 

Non-statistical 
5 Moderate Inaccessible Inaccessible 

(Segregation of WS #5) 

Non-statistical 
3 

5 Moderate Accessible Inaccessible 
(Characterization WS #5; 
determination of highest 
dose activated metal found 
in the FSB) 

1.9.9.2 Non-Statistical Designs. For those DSs to be resolved using a non-statistical design, 
there is no need to define the "gray region" or the tolerable limits on decision error, because 
these only apply to statistical designs. Refer to Section 8.0 for details on the selected 
non-statistical sampling designs. 

1.9.10 Step 7 - Survey Design 

The objective of DQO Step 7 is to present alternative data collection designs that meet the 
minimum data quality requirements specified in DQO Steps 1 through 6. A selection process 
is then used to identify the most resource-effective data collection design that satisfies all of 
the data quality requirements. Table 1-38 in DQO Step 6 differentiated between those DSs 
that require a statistical sampling design from those that may be resolved using a 
non-statistical design. 

1.9.10.1 Non-Statistical Survey Method Alternatives. Table 1-39 identifies all of the 
survey technologies that were considered to resolve each DS and the optional methods of 
implementing each technology. The table also summarizes the limitations associated with 
each screening technology and/or method of implementation and provides the estimated cost 
for implementation. 
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Table 1-39. Potential Non-Statistical Survey Alternatives. 

DS Survey 
Potential 

Media Implementation Limitations Cost 
# Technology 

Designs 

RO-07 probe lowered 
Probe is unshielded. See below 

from a manlift 
1 

Fill/sludge Radiological 
and Portable gamma camera Ineffective when hung 

2 
segregation survey from a crane (cannot from a crane. Unsafe for 

See below 
use manlift due to personnel to enter basin 
weight of unit) to operate the unit. 

RO-07 probe lowered 
Probe is unshielded. See below 

from a manlift 

2 
Fill/sludge for Radiological Portable gamma camera Ineffective when hung 
characterization survey from a crane ( cannot from a crane. Unsafe for 

use manlift due to personnel to enter basin 
See below 

weight of unit) to operate the unit. 

Equipment and 
RO-07 probe lowered 
from a manlift 

Probe is unshielded. See below 

debris 
Radiological 

(activated Portable gamma camera Ineffective when hung 

metal) 
survey from a crane (cannot from a crane. Unsafe for 

See below 
segregation use manlift due to personnel to enter basin 

weight of unit) to operate the unit. 
3 

RO-07 probe lowered 
Probe is unshielded. See below 

from a manlift 
Equipment and 

Radiological 
debris Portable gamma camera Ineffective when hung 

characterization 
survey from a crane ( cannot from a crane. Unsafe for 

use manlift due to personnel to enter basin 
See below 

weight of unit) to operate the unit. 

Selected Survey Technology: RO-07 probe 

Basis for Selection: Most effective technology. Experience with the gamma camera indicates that it needs a 
stable platform from which to be mounted. Suspending the camera from the crane would be too unstable. 

1.9.10.2 Cost of RO-07 Probe and Gamma Camera. Both the RO-07 probe and gamma 
camera have been purchased for use at the reactor D&D sites; therefore, no additional capital 
cost will be occurred. The remaining costs are in labor hours to operate the equipment and 
prepare the RSRs that document the data. The labor hours for the RSR are expected to be the 
same for either the RO-07 probe or for the gamma camera. The RO-07 probe can be 
deployed by a D&D worker (about $49/hour) and an RCT ($77/hour) on a manlift. The 
gamma camera uses two dedicated RCTs to operate the system. Deployment on a crane also 
requires a crane operator ($63/hour) and a rigger ($62/hour). Equipment costs for a crane is 
about $1,060/day. The equipment cost for a manlift is about $130/day. The costs can be 
summarized as follows: 
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• RO-07 probe: Personnel cost of approximately $126/hour, plus equipment cost of 
$130/day. 

• Gamma camera: Personnel cost of approximately $405/hour, plus equipment cost of 
$1,055/day. 

1.9.10.3 Risk Mitigation for Non-Statistical Sampling of the Skiff for WS #3a, WS #3b, 
and WS #5. The overall process for addressing the materials in the basin has contributed to 
the reduction of risk in conducting non-statistical surveys for WS #3a, WS #3b, and WS #5. 
The specific of the processes that mitigate the risks are discussed below. 

1.9.10.3.1 Spent Nuclear Fuel Recovery Efforts: Prior to any waste handling or loading, 
detailed surveys are conducted to locate items that may be spent nuclear fuel. Because spent 
nuclear fuel is not a waste, this search is outside the scope of this SAP. The dose rates from 
the highest known WS #5 items are within the lower limits of what could be a hot spot 
potentially containing spent nuclear fuel (Table 1 of Calculation 0100X-CA-N0006). It is 
difficult to quantify the amount of overlap due to several variables, including depth beneath 
the surface, background radiation levels, orientation of the probe, orientation of the item in 
the fill/sludge, and size of the item. 

Each potential spent nuclear fuel hot spot is excavated into a skiff for screening for fuel rods. 
The screening is very thorough, as the smallest item of recoverable fuel has a diameter of 
1.5 in and a length of 1 in. Activated metal may be removed from the skiff at this time and 
segregated for later disposal. 

While WS #5 material is not part of the search for spent nuclear fuel , the result is a detailed 
screening, locating, and removal of higher dose activated metal prior to the start of waste 
handling and loadout. The 3.3 R/hr TWFM wire in RSR-105F-01-1012 was located while 
searching a spent nuclear fuel hot spot for fuel rods. Therefore, the work performed to locate 
spent nuclear fuel also results in the location and segregation of activated metal for WS #5. 

1.9.10.3.2 Extensive Routine Health and Safety Surveys. Implementation of the ERC 
RadCon program requires extensive surveys to address health and safety issues regarding 
excavating SNF and previously uncharacterized radiological conditions in the FSB. The 
number of surveys being taken for strictly RadCon concerns is significantly larger than those 
needed for waste management. Radiological conditions are being extensively documented. 
Concerns such as the dose rates of activated metal and the dose rates of areas of fill/sludge 
within the FSB are a main concern and focus of these efforts. Therefore, the extensive 
RadCon coverage of the materials inside of and being removed from the FSB helps to ensure 
that the waste segregation and characterization concerns are addressed. In addition, these 
waste concerns can and are "piggy backed" onto the health and safety efforts to minimize 
disruption to the project and maximize the use of available resources. 

1.9.10.3.3 Homogenization. The fill/sludge ends up being well homogenized as part of the 
removal and loading process. Homogenization starts as the excavator digs the material out 
from between the stem wall. If the material is from a potential SNF hot spot, the material is 
well homogenized in the search for fuel rods. Deliberate homogenization is performed 
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between the two 15-in lifts of fill material. Placing the material in the skiff is step for 
homogenization. Finally, several skiffs (e.g., about 12 small skiffs fill an ERDF can) are 
placed in the waste containers. Therefore, a well homogenized, representative waste is 
surveyed at the skiff. Also, no single waste container is composed of only one skiff. 

1.9.10.3.4 Inventory. Part of the waste management process is to maintain an inventory of 
the WS #3a/WS #3b and WS #5 materials placed in the containers. A container may contain 
WS #3a (low-dose fill/sludge), WS #3b (high-dose fill/sludge), and WS #5 (equipment and 
debris). Inventories are maintained on a per-skiff basis for use in determining the final waste 
content of the containers. This allows the WTS to direct which skiff goes into which 
container to stay with in the limits of the waste streams or mixture of waste streams. 

1.9.10.3.S Ongoing Process of Characterization. The maximum dose rates for both 
WS #3b (high-dose fill/sludge) and WS #5 (equipment and debris) are expected to change as 
material is excavated inside the FSB. Multiple characterization surveys for WS #3b and 
WS #5 are expected. The existing RadCon health and safety surveys are expected to locate 
the high-dose-rate fill/sludge and activated metal. The characterization surveys are being 
"piggy backed" onto these surveys. Therefore, new characterization data are gathered as 
changed conditions are discovered. 

1.9.10.3.6 Containers Used for WS #3a and WS #3b. The initial loadout of the WS #3a 
and WS #3b material was in ERDF cans and open-top conex boxes, respectively. After 
discussion with ERDF personnel and completion of Calculation 0100X-CA-N0008, it was 
determined that WS #3b material under 200 mR/hr can be placed in an ERDF can. Handling 
of these waste containers after being loaded is identical at F Reactor and ERDF. Calculation 
0100X-CA-N0008 indicates that 100% of profile for WS #3a is equal to 7.24% of profile for 
WS #3b. The WS #3b profile is based on the WS #3a profile. Therefore, if a container 
exceeds the WS #3a dose rate limits after reviewing inventory sheets, the container can be 
shipped as WS #3b. 

The original WS #3a profile could be superceded by the WS #3b profile. It is being retained 
due to the dose rates of the waste being loaded from the FSB justify keeping it in place. 

1.9.10.3.7 Waste Containers for WS #3b: Three general types of waste containers are 
expected to be used with WS #3b: ERDF cans, open-topped conex boxes, and shielded 
casks. The specific container used depends upon the dose of the item and the professional 
judgment of the WTS. Calculation 0100X-CA-N0008 also provides information about dose 
rates of WS #3b fill/sludge and WS #5 equipment and debris when placed inside the waste 
containers. 

The U.S. Department of Transportation (DOT) dose limits (200 mR/hr on contact) for 
shipping on the exterior of the container becomes the limiting condition for the waste 
management decision on which type of container to be used. Several containers are 
available, including ERDF cans and open-topped conex boxes. The open-topped conex 
boxes also have a foam lining that increases the gap between the waste and the sides of the 
container to allow for higher dose material than can be placed in an ERDF can. Both are 
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usually in place and available when waste is being loaded out. Material to be placed in the 
shield cask is expected to be staged in the FSB prior to loadout. 

Any given container is expected to contain some mixture of WS #3a or WS #3b and WS #5. 
There is a concern that shifting material could result in exceeding the DOT limit (e.g., a hot 
chunk of fill/sludge, a hot spacer, or a hot washer shifts against the wall of the container). 
Shielding is available for both ERDF cans and open-topped conex boxes, therefore risks of 
packaging of WS #3b into the appropriate container is reduced or eliminated. If the survey 
of the skiff misses higher dose rate waste or if the waste shifts against the side of the 
container, the container can still be shipped with the extra shielding. 

1.9.10.3.8 Measurement Units in the Skiff. While the large skiff is available, the small 
skiff has come to be preferred because of ease of use. The small skiff contains nine 
measurement units in 36 ft3 of volume. About half of the measurement units (four to five) in 
the small skiff are accessible for surveying. The current survey design calls for five survey 
points for about 50% coverage of the measurement units (see Figure 1-8 for locations of the 
five survey measurements). With 18 in of material in the small skiff, the RO-07 is observing 
down to a maximum of 15 in., or 80% of the depth of the small skiff. The homogenization 
helps to ensure that the probe is viewing representative material; therefore, good survey 
coverage is being taken of the skiff contents. 

The large skiff has 16.5 measurement units in 66 ft3 of volume, with about 25% to 30% 
accessible for measurement. As with the small skiff, homogenization helps to ensure that the 
probe is observing representative material. Therefore, good survey coverage is being taken 
of the skiff contents. 

The volume of material in the small skiff can be reduced to increase survey coverage. By 
only filling the skiff half-full (or 12 in. deep), the number of measurements units is reduced 
to six. The total volume in the skiff is 24 ft3. Within the physical limitation of conducting 
survey from a manlift 25 to 30 ft above the skiff, six measurements can be taken. The 
amount of the skiff being measured is now estimated to be around 90%. 

1.9.10.4 Cost/Risk Evaluation of Non-Statistical Sampling of the Skiff for WS #3a, 
WS #3b, and WS #5. To evaluate the non-statistical sample design, the associated costs 
need to be compared. The specific details of the evaluation are given below. The conclusion 
is that judgmental sampling of five points in the skiff filled with about 18-in. depth of waste 
material provides a reasonable, well mitigated risk with an acceptable cost and schedule. 

1.9.10.4.1 Cost to Survey the Skiff. While the large skiff is available, the small skiff has 
come to be preferred by ease of use; therefore, the small skiff is the focus of this evaluation. 
The cost to use the RO-07 probe was developed in Section 1.9.10.2. The personnel cost is 
approximately $126/hour, plus equipment cost is $130/day. Each reading takes 
approximately 1 minute. Moving the manlift into and out of position requires about 
10 minutes. Therefore, five measurements take about 15 minutes and cost about $31.50, with 
a fixed equipment cost of $130/day. For 90% coverage of the small skiff with six 
measurements takes about 16 minutes and costs about $33.60 and $130/day for equipment. 
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1.9.10.4.2 Cost to Survey Waste Material for Loadout from Fuel Storage Basin. There 
is theoretically 14,000 ft3 material in the FSB. The measurement cost for five measurements 
is $31.50 and for six measurements is $33 .60. Equipment cost for just the manlift is 
$130/day. The total cost to run the crew at the 105-F FSB about $17,600/day for labor and 
about $3 ,650 for equipment. All of the skiffs (100%) are surveyed both of waste segregation 
and for tracking the inventory in the waste containers. A good loadout rate of six skiffs per 
day is assumed. Two cases are examined. 

Case 1 is the small skiff with 36 ft3 (1.5 ft deep) of waste material. About 50% of 
the measurement units surveyed for 5 measurements per skiff. The total 
measurement cost for about 390 skiffs is $12,500. For only the surveys, the manlift 
equipment cost is $8,450. Loadout involves the entire crew and is limited by the 
number of skiffs that can be loaded out in a day. Loadout theoretically takes 
65 days and costs $1.14 million in labor and $237,250 for equipment. The total 
cost is therefore $1.37 million, and the total time is 65 days. 

Case 2 is the small skiff with 24-ft3 (I-ft-deep) waste material. About 90% of the 
measurement units surveyed for six measurements per skiff. The total measurement 
cost for about 580 skiffs is $19,600. For only the surveys, the manlift equipment 
cost is $12,610. Loadout involves the entire crew and is limited by the number of 
skiffs that can be loaded out in a day. Loadout theoretically takes 97 days and costs 
$1.71 million for labor and $354,050 for equipment. The total cost is therefore 
$2.06 million, and the total time is 97 days. 

Case 1 has a lower cost and requires less time to complete than Case 2. When evaluated 
against the risk mitigation factors in Section 1.9.10.3, the risk in Case 1 is low and 
acceptable. Therefore, Case 1 will be used. 

1.9.10.S Non-Statistical Implementation Design. Table 1-40 presents the selected 
screening technologies and sampling methods for resolving each DS and a summary of the 
proposed implementation design. The table also provides the basis for the selected 
implementation design. 
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Table 1-40. Selected Implementation Design. (2 Pages) 

DS# Media 
Selected Survey Potential Implementation Designs 

Method 

Single-point survey of highest dose sludge found. 
Conducted as part of the routine health and safety 
surveys. 

Five-point survey (one at center of skiff, then divide 
skiff into quadrants and survey center of each RO-07 probe 

land 2 
Fill/sludge for 

lowered from a quadrant) of highest dose sludge found. Conducted as 
segregation 

manlift part of the routine health and safety surveys. 

Single-point survey of highest dose sludge found. 
Conducted as an independent survey. 

Five-point survey of highest dose sludge found. 
Conducted as an independent survey. 

Selected Implementation Design: Five-point survey (one at center of skiff, then divide skiff into 
quadrants and survey center of each quadrant) of highest dose sludge found. Conducted as part of the 
routine health and safety surveys. 

Basis for Selection: Least impact to project from an RCT (conducting surveys and preparing paperwork) 
standpoint. RCT availability is a critical resource for the 105-F FSB cleanout project. Five points provide 
better data for the average dose rate in the skiff. 

Single-point survey of highest dose sludge found. 

Fill/sludge for 
RO-07 probe Conducted as part of the routine health and safety 

2 lowered from a surveys. 
characterization 

manlift Single-point survey of highest dose sludge found . 
Conducted as a independent survey. 

Selected Implementation Design: Single-point survey of highest dose sludge found. Survey conducted 
as part of the routine health and safety surveys. 

Basis for Selection: Least impact to project from an RCT (conducting surveys and preparing paperwork) 
standpoint. RCT availability is a critical resource for the 105-F FSB cleanout project. 

Equipment and Single-point survey of activated metal. Conducted as 
debris RO-07 probe part of the routine health and safety surveys. 

3 (activated lowered from a 
metal) manlift Single-point survey of activated metal. Conducted as a 

segregation independent survey. 

Selected Implementation Design: Single-point survey of highest dose sludge found. Conducted as part 
of the routine health and safety surveys. 

Basis for Selection: Least impact to project from an RCT (conducting surveys and preparing paperwork) 
standpoint. RCT availability is a critical resource for the 105-F FSB cleanout project. 
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DS# 

3 

Table 1-40. Selected Implementation Design. (2 Pages) 

Media 

Equipment and 
debris 
characterization 

Selected Survey 
Method 

RO-07 probe 
lowered from a 
manlift 

Potential Implementation Designs 

Single-point survey of highest activated metal found. 
Conducted as part of the routine health and safety 
surveys. 

Single-point survey of highest activated metal found. 
Conducted as a independent survey. 

Selected Implementation Design: Single-point survey of highest activated metal found. Conducted as 
part of the routine health and safety surveys. 

Basis for Selection: Least impact to project from an RCT (conducting surveys and preparing paperwork) 
standpoint. RCT availability is a critical resource for the F FSB cleanout project. 

The following text will be added to Section 2.0 of the F FSB Phase IV SAP: 

• Page 2-10, Section 2.1.4, 2nd paragraph, change: 

"Radiological survey records shall be in accordance with BHI-EE-11, Environmental 
Radiological Measurements Plan, and BHI-EE-05, Field Screening Procedures, 
Procedure 2.35, "Radiological Field Screening Quality Control," and a soon-to-be-issued 
BHI-EE-05 procedure on documenting environmental radiological surveys. 1

" 

to read as follows: 

"Environmental radiological survey task instructions (ERST!) and radiological survey 
records (RSRs) for waste segregation and waste characterization shall be in accordance 
with BHI-RC-04, Radiological Control Work Instruction, Instruction 4.2, "Radiological 
Surveys." 

and delete footnote 1. 

• Page 2-10, Section 2.2, 1st paragraph, change " ... requirements for sampling methods ... " to 
" ... requirements for survey methods, sampling methods ... " 

• Page 2-11, add new Section 2.2.5, reading as follows: 

2.2.5 Survey Method Requirements 

All survey methods used for waste characterization and waste segregation should be 
performed in accordance with BHI-RC-04 and BHI-RC-05 procedures, including the 
following: 

• BHI-RC-04, Instruction 4.2, "Radiological Surveys" 
• BHI-RC-05, Instruction 2.1, "Operating Portable Instruments" 
• BHI-RC-05, Appendix A, Section 5.0, "RO-07 Dose Rate Meter." 
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The survey method shall be documented on an environmental radiological survey task 
instruction (ERSTI) in accordance with BHI-EE-05, Procedure 4.2, "Preparation of 
Environmental Radiological Survey Task Instructions." 

• Page 2-14, add new Section 2.3.1.5, reading as follows: 

2.3.1.5 Segregation and Characterization Survey Quality Control Requirements. The 
onsite field screening sampling and measurements will not use additional QC beyond that 
defined in the existing standard operating procedures (see BHI-EE-05). These are 
judgmental samples used to determine when the excavation must stop and for calculating the 
number of verification samples. These samples are not used to verify that the removed fill is 
suitable for reuse, therefore, the samples do not require the documented QC that the final 
verification samples require. 

• Page 2-15, add new Section 2.3.1 .5, reading as follows: 

2.3.5.3 Data Management of Segregation and Characterization Survey Data. 
Segregation and Characterization data generated by the 105-F Radiological Control 
organization as a result of the implementation of this SAP will be managed and stored in 
accordance with BHI-EE-05. Copies of the data generated from the surveys screening will 
be retained by the project for future reference. Copies of the segregation surveys will be 
provided by the 105-F RadCon organization to the WTS and, on an as-needed basis, to the 
characterization engineer. Copies of the characterization surveys will be provided by the 
105-F RadCon organization to the WTS and to the characterization engineer. 

• Page 3-1, Section 3.1, 1st paragraph, change " .. . on sample design ... " to "on survey design, 
sample design . . . " 

• Page 3-1, Section 3.1, 2nd paragraph, change "Sampling will .. . " to "Sampling and surveys 
will ... " 

• Page 3-1, Section 3.1, 2nd paragraph, delete sentence reading, "The sampling can be divided 
into three parts: Stage 1 (sampling of the upper fill), Stage 2 (waste designation sampling), 
and Stage 2 (interim closure sampling)." and replace with new sentence reading "The 
sampling and survey activities can be divided into four parts: Stage 1 (sampling of the upper 
fill) , Stage 2 (waste designation sampling), Stage 2 (interim closure sampling), and Stage 3 
(surveys for waste segregation and characterization)." 

• Page 3-2, add new Section 3.1.3, reading as follows: 

3.1.3 Stage 3 Waste Segregation and Characterization Surveys 

Stage 3 surveys address three waste streams: WS #3a low-dose fill/sludge below the stem 
walls, WS #3b high-dose fill/sludge below the stem walls , and WS #5 equipment and debris. 
Stage 3 surveys will be conducted during the removal of waste from below the stem walls. 
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• Page 3-16, add new Section 3.6.5, reading as follows: 

3.6. 7 Stage 3 Surveys 

During waste characterization and segregation surveys, the following BHI-RC-04 and 
BHI-RC-05 procedures are used: 

• BHI-RC-04, Instruction 4.2, "Radiological Surveys"" 
• BHI-RC-05, Instruction 2.1, "Operating Portable Instruments" 
• BHI-RC-05, Appendix A, Section 5.0, "RO-07 Dose Rate Meter." 

The survey will be conducted in accordance to an ERST! prepared in accordance with 
BHI-EE-05 , Procedure 4.2, "Preparation of Environmental Radiological Survey Task 
Instructions." 

• Page 3-17, add new Section 3.9, reading as follows: 

3.9 STAGE 3 WASTE SEGREGATION AND CHARACTERIZATION SURVEYS 

This section addresses the waste segregation and waste characterization surveys for WS #3a, 
WS #3b and WS #5. Note that a skiff may contain both WS #3a and WS #5 or WS #3b and 
WS #5 material. The segregation surveys will be performed each time a skiff is loaded out 
from the basin. The characterization surveys will be performed each time material with a 
dose rate higher than a previously known dose rate is found. All surveys are expected to be 
conducted from a manlift by lowering the RO-07 probe down to the material being surveyed. 

3.9.1 WS #3a, WS #3b, and WS #5 Segregation Surveys 

Surveys are conducted after all processing of the waste material has been completed and the 
waste material is ready for placement in the container. Surveys will be conducted using an 
RO-07 probe as part of the routine health and safety surveys. The survey methodology will 
be documented in an ERST! for implementation in the field. The surveys may also include 
non-waste management surveys (i .e. , surveying of fuel baskets to check for the presence of 
fuel rods). 

Conduct the segregation survey as follows: 

• In a scan survey mode, scan the surface of the skiff to identify the highest dose item. If 
the scan dose rate is equal to or less than the WS #3a/WS #3b segregation dose (to be 
determined later), no additional survey is required. 

• If the scan dose rate is more than the WS #3a/WS #3b segregation dose (to be determined 
later), take a minimum of five static counts. Take one reading from the approximate 
center of the skiff box. Divide the skiff box into four quadrants and take one static count 
from the approximate center of each quadrant. 
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3.9.2 WS #3b Characterization Surveys 

Surveys will be conducted using an RO-07 probe as part of the routine health and safety 
surveys. The survey methodology will be documented in an ERSTI for implementation in 
the field. 

When a routine health and safety survey identifies potential high-dose fill/sludge, conduct a 
single static count using the RO-07 probe. 

3.9.3 WS #5 Characterization Surveys 

Surveys will be conducted using an RO-07 probe as part of the routine health and safety 
surveys. The survey methodology will be documented in an ERSTI for implementation in 
the field. There are three cases when WS #5 is characterized. Each case will be determined 
in the field. The cases are as follows: 

1. When a routine health and safety survey identifies potential high-dose activated metal (at 
or above the highest known dose rate), conduct a single static count using the RO-07 
probe. 

2. When high dose activated metal (at or above the highest known dose rate) is found when 
processing the skiff, conduct a single static count using the RO-07 probe. 

3. When high dose activated metal (at or above the highest known dose rate) is being loaded 
into a waste container, conduct a single static count using the RO-07 probe. 

• Section 5.0, References: Add the following new references: 

BHI, 2001, Waste Profile #105F006, Bechtel Hanford, Inc., Richland, Washington. 

BHI, 2001, Sample Data Group (SDG) #H1408, Bechtel Hanford, Inc., Richland, 
Washington. 

BHI, 2001, Sample Data Group (SDG) #H1407, Bechtel Hanford, Inc., Richland, 
Washington. 

BHI, 2001, MicroShield Model Evaluations for 1 Inch Fuel, Complete Elements, Sediment, 
and High-Dose-Rate Items, Calculation 0100X-CA-N0006, Bechtel Hanford, Inc., Richland, 
Washington. 

BHI, 2001, MicroShield Model Evaluations for Transuranic/Greater Than Class C Sediment 
Material, Calculation 0100X-CA-N0007, Bechtel Hanford, Inc., Richland, Washington. 

BHI, 2001, Calculations to Support Waste Management Activities for FSB Material, 
Calculation 0100X-CA-N0008, Bechtel Hanford, Inc. , Richland, Washington. 
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