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B-CELL WASTE CLASSIFICATION SAMPLING PLAN 

1.0 Purpose 

The purpose of this sampling plan is to describe the methods used to collect samples and 
analyze data necessary to verify and/or determine the radionuclide content of the 324 Facility B-Cell 
decontamination and decommissioning waste stream. These samples will be used to provide 
information necessary to (I) increase confidence in existing waste classification metrics, and (2) 
determine potential decontamination methods that may be used to remove fixed radioactive 
contamination present on the waste material. 

20  SCOPE 

The scope ofthis plan is to establish the technical basis for collecting samples and compiling 
quantitative data on the radioactive constituents present in waste generated during deactivation 
activities in B-Cell in the 324 Facility. Sampling and radioisotopic analysis will be performed on the 
removable and fixed layers of contamination present on structural material and process tanks or 
vessels. In addition, dose rate measurements on existing waste material will be performed to 
determine the fraction of dose rate attributable to both removable and fixed contamination. Samples 
will also be collected to support studies of decontamination methods that are effective in removing the 
fixed contamination present on the waste. 

Sampling performed under this plan will meet criteria established in HNF-2596, Data Ouality 
Obiectives for the B-Cell Waste Stream Classification Samding, J. M. Barnett, Rev. 1, November 
1998. 

3.0 BACKGROUND 

It is the waste generators' responsibility to classify any waste stream that is generated and sent 
through the waste management process at Hanford. For waste streams generated over long periods of 
time, a periodic check of chamteh t ion  data must be conducted to ensure that the waste stream is 
still within the classification boundaries. 

3.1 HistolicalApproaeh 

A review of the B-cell Cleanout waste stream classification by B&W Hanford Company 
determined that worst-case waste packages generated by the program may fall outside the boundary 
limits ofthe waste stream. The current method for designating B-Cell waste is based on analytical 
characterization of residual removable contamination on rinsed surfaces of B-Cell. However, process 
knowledge indicates that most of the contamination in B-Cell is fixed and that the isotopic distribution 
of radionuclides in the fixed layers may be significantly different from that of the residual removable 
contamination. Additionally, process knowledge indicates that the fixed contamination is likely to 
contain less alpha contamination than the removable contamination. Demonstration of this indication 
would allow much ofthe waste in B-Cell to be designated as low-level waste (LLW). 

1 
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In the past, process knowledge of the origin of radionuclide contamination present in the B- 
Cell waste stream was deemed sufficient to allow classification of metal waste being removed from 
the cell as low-level waste, as long as the removable contamination was rinsed off the waste. It was 
assumed that the fixed contamination present on material in the cell was a product of a melter off-gas 
release, and contained the same mixtures of isotopes (Strontium-90 [%r] and Cesium-I37 ['37Cs]) 
that was present in the melter at the time of release. Similarly, it was assumed that rinses of process 
equipment performed after processing removed the majority of process solution residuals from piping 
and vessels. No documentation can be found that specifically verifies these conditions. 

3.2 Nuclide Determination 

The methodology used to determine the nuclide content ofwaste packages and to designate 
the waste removed from B-Cell is shown schematically in Figure 1 .  The contribution from removable 
contamination is minimized by rinsing the waste material before it is placed into the grout containers. 
The bottom portions of the process vessels will be discarded as remote-handled transuranic (TRU) 
waste, thus minimizing the contribution f?om these items in the waste packaged in the grout 
containers. Dose rate profiles of containers are performed after grouting. The average dose rate at the 
surface of the container is calculated from the dose rate profiles. The primary amma dose contributor 
in the waste stream is known through process history and analytical data to be 
modeling is used to estimate the amount of "7Cs necessary to generate the observed average dose rate 
ofthe container. This information is then used to estimate the amounts of other radionuclides present 
in the waste by multiplying the 137Cs content by the ratio of TRU activity to '"Cs activity. 

f37 Cs. Computer 

The alpha:13'Cs ratio currently being applied to B-Cell waste was determined through the 
analysis of six smears taken &om rinsed surfaces in B-Cell. Analysis of the six smears of removable 
contamination has also indicated that only 85% of the alpha activity is emitted by TRU radionuclides; 
*%m present in the waste are not classified as TRU because of it's half life being less than 20 years. 

After the alpha activity is estimated using the above method, the alpha concentration of the 
waste is determined by dividing the alpha activity by the weight of the grouted waste. The waste is 
designated as LLW if it is not TRU waste, High-Level waste, Spent Nuclear Fuel, or Byproduct 
Material ("F-EP-00634). TRU waste is designated as that waste which exceeds 100 nCig ofthose 
alpha-emitting radionuclides with atomic number greater than 92 that have a half-life exceeding 20 
years ("F-EP-00634). Greater-than-NRC Class C is designated as that waste which exceeds 100 
nCig of those alpha-emitting radionuclides with atomic number greater than 92 that have a half-life 
exceeding 5 years (calculated as specified in 10 CFR 61.55). And, Greater-than-Category 3 (as 
calculated by method A5 ofHNF-EP-00634, Rev. 5,  June 1998. 

3.3 Sources 

Dose rates observed on containers of waste originate from radioactive contamination present 
on the waste. The contamination present in the B-Cell waste stream originates from three distinct 
sources (Figure 2): 

Process residuals present inside piping and vessels involved in past engineering processes. 
This waste stream will be discarded as remote-handled transuranic mixed waste (RH-TRUM). 

2 
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0 Removable contamination present in the cell from process upsets and spills. This material is 
deposited on the waste during the cou~se of normal cell operations, but the majority of this 
material is removed from the waste by a pressurized water rinse. 

A fixed layer of material that is present on exposed metal surfaces in the cell. This fixed layer 
is known to exist based on observed dose rates on containers of rinsed waste comprised only 
of structural materials fiom the racks (rack legs and structural support members that were not 
directly exposed to process solutions) range from 10 R h  to 1,000 R/hr. This fixed layer is 
thought to have originated from plating of volatilized materials released fro'm the radioactive 
liquid-fed ceramic melter during production of the FRG glass logs. 

0 
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FIGURE 1 .  Methodology Used to Calculate Isotopic Content of B-Cell Waste Containers 
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FIGURE 2. Contributions of Contamination Types to Waste Container Dose Rates 

Removable Contamination 

5 



HNF-2804, REV. 1 

Although analytical information of radionuclides present in process solutions used as 
feedstock during vitrification projects is available, no isotopic characterization of process residuals 
present as fixed contamination inside piping and auxiliary vessels has been performed. Also, no 
isotopic characterization of fixed contamination present on external surfaces of the equipment racks 
has been obtained. Radioanalytical information f?om smears of removable contamination present in 
the cell is the only direct information available to perform the radionuclide scale up after dose rates are 
established for the waste containers generated. 

Data on the radionuclide content of removable and fixed on metal surfaces in the waste stream 
must be collected to validate the classifications of the B-Cell waste stream as LLW, Greater-than- 
Category C waste, or TRU waste. This information will be used to establish the relationship between 
I3%s and the alpha-emitting radionuclides present in the waste stream. This relationship will be used 
to determine the alpha content of individual waste packages generated from this waste stream. 

3.4 

Initially the plan was developed to sample all of the necessary locations on the rack vessels 
and equipment and proceed with the analysis to determine the best value of alpha nuclides to 137Cs 
ratio. This would require special hlly remote sampling equipment to achieve. The decision was 
made to proceed in an alternate direction because of the time and expense to develop remote 
apparatus. 

Proposed Approach in Sampling Analysis Plan 

After reviewing options the present is proposed for sampling and discharging the RH-LLW 
waste containers from B-Cell. The rack disassembly is a complex procedure and provides 
manipulator access only to limited areas of the rack at any one time. Because of the access limitation 
it was decided to sample during the normal cutting process and load out the samples in small batches 
for shipment to the laboratoly. A few preliminary samples may be taken from the 1A and 2A racks 
prior to siie reduction to supplement existing 1B rack samples. Two data items are required to allow 
shipment: they are the '"Cs concentration and the total alpha concentration. By using preliminary 
alpha energy analysis data, the f?action of alpha isotopes falling within the TRU category will be 
known to sufficient accuracy to estimate the correct TRU constituents in the shipment. During all of 
the shipments, the alpha energy analysis will be conducted as a parallel path to verify that the correct 
fYaction of TRU isotopes is known. 

The alpha energy analysis will be difficult to determine in a short time frame because of the 
preliminary chemical separations and the counting time. A total alpha analysis should be easier to 
determine and will require considerably less time. 

An example ofthis approach is given. The IA rack will be sectioned into an upper portion 
and a lower portion. After severing the rack at the fractionator tower and immediately above the 
middle structure horizontals, the upper portion will be size reduced in two stages. First, the two 
condensers and fractionator tower will be cut into pieces. Then the structure will be cut into pieces 
and packaged. During this time period, samples of the vessels may be obtained followed by rack 
structure samples once the weight of the vessels has been removed. Uniquely identified samples 
from known rack locations are to be placed in pre-labeled closed metal containers as they are taken. 

6 
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When the cell access is open they are to be moved to the airlock for loadout/prompt shipping. The 
inalysis will proceed while other cutting occurs. 

4.0 SAMPJJNG 

4.1 SampkStrateg 

The source of the waste stream being examined is process equipment racks present in B-Cell. 
The racks consist of tanks and vessels, and process and utility piping that is contained inside a 
structural support. All ofthe rack components are metal. Process history was used to determine the 
populations present on the racks that may require sampling. The following assumptions, based on 
process history, were considered pertinent to establishing sample populations: 

All external surfaces present on the rack were coated with ‘fixed’ contamination during a 1985 
melter off-gas release to the cell including both process and structural equipment. 

Process piping and auxiliary vessels such as de-misters, condensers, off-gas heaters, and 
condensate collection tanks in the racks were rinsed during and after process work was 
completed. This means that they are relatively clean internally and contain minimal residual 
process deposits. It is anticipated, however, that a layer of fixed contamination will be present 
outside of the process piping and auxiliary vessels similar to structural surfaces. Much of the 
internal surface should be fiee of process residue due to post run flushing. These surfaces 
require sampling and analysis. 

Utility piping in the racks was not internally exposed to process solutions or effluent, as 
indicated by process history. It will have outer surface area similar to structural surfaces and 
will be discarded as LLW. 

Primary tanks in the equipment racks contain process sludge in the lower portions that cannot 
be readily removed from the tanks and are likely to contain hazardous constituents, making 
them mixed waste. This condition will require handling these portions of the primary tanks as 
Special Case Waste, so they can be excluded from this waste stream. For more information 
on disposition of primary tanks, see HNF-1730, Rev. 1,324/327 Buildings Special Case 
Waste Assessment and Disuosition Alternatives Analysis, March 1998. 

Based on these assumptions, the following sample populations were identified: 

a) External surfaces of piping and tubing, tanks, and rack structural material on intact 
racks. 

Internal surfaces of structural material on intact racks 

Internal surfaces of tanks and vessels in intact racks not having process deposits. 

b) 

c) 

7 
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Of the three populations, it is expected that population ‘8” will have insignificant quantities of 
fixed contamination because the internal surfaces were not directly exposed to either process solutions 
or volatile airborne fractions from the melter. The remaining internal surfaces represented by 
population ‘%’ are expected to have limited or minimal contamination associated with their respective 
process function. Any surfaces with residual will be characterized as mixed waste, not LLW. 

In summary, the following populations will be sampled: 

External surfaces of the racks, including structural materials, exterior surfaces of tanks, vessels 
and piping. 

Internal surfaces of equipment in the racks, including process tanks and vessels. 

Note: Process tubing and piping will be segregated by the operators as follows. Utility and 
service lines known to be clean based on process function will be discarded into the grout 
container after washing the exterior. They are expected to have an exterior radioactive film 
identical to the structural surfaces. Process tubing and pipe that cannot be inspected or is known 
to have process residues will be discarded as mixed waste separate from the LLW containers 

4.2 SampleRequiIWnents 

The technical basis for obtaining samples for analysis in B-Cell is contained in the document 
A Technical Basis for a Staiistical Sampling Plan for Rack, Process Piping, and Tmh in B-Cell 
(Jenson and Wilmarth, 1998). This section summarizes the requirements described in the technical 
basis document. 

The sampling plan should be applied to each population using three steps. The three steps are: 

(1) 
(2) 
(3) 

Select multiple locations within each population 
Obtain duplicate samples from each location 
Measure the activity on each sample. 

The sample locations within each population should be chosen at random. Randomization permits the 
results, based on the samples, to be applied to the population using simple statistics. 

Seven samples were obtained from Rack 1B from the connector nozzle array. Additional 
samples will be taken fiom Racks 1A and 2A and the upper portions of the vessels as they become 
available for sample cutting. See Figures 3 and 4 for sampling locations. Samples from the 2B rack 
that is located on the upper front face of the 2A rack may also be sampled. Facility engineering and 
operations staffwill specify the random sampling locations. This information will be forwarded to the 
statisticians for analysis. If additional data are required by the statisticians, additional samples will be 
processed. 

8 
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4.3 SampleCdlection 

Samples will be collected under this sample plan for multiple purposes. Specimens may be 
cut using plasma arc or by hole saw. When samples are cut by a plasma torch, the samples will be 
large enough to leave 3 to 4 square inch of non-heat affected surface area. Note that the heat effected 
areas are not usable for analysis. At least two hole-saw plugs are to be cut for a given location, if that 
method is used. Refer to Figures 3 and 4 for sample locations on racks 1 4  2 4  and 2B. When a 
process vessel is sampled and if the outer diameter is greater than 12 inches, then the outer wall must 
be marked. 

Sample locations of each piece with pertinent remarks, such as variation from the indicated 
sample locations, will be recorded on a data sheet that will be included in the JCS packagdwork plan 
generated to control this work. When a piece is flame cut, it will be stored in a closed container 
(prelabeled). The container will be moved to the REC Airlock when possible where samples will be 
packaged and loaded out. All samples will go to the analytical laboratory to be available for analyses 
as needed. 

Portions of the samples will be used to perform chemistry studies to characterize the chemical 
makeup of the fixed contamination, so that appropriate decontamination methods for metal surfaces in 
the cell can be determined. 

Exact sample locations, ID numbers for each sample, and pertinent remarks (such as unusual 
circumstances, visualization of crusty material on the surface, etc.) will be recorded on a data sheet 
that will be included in the JCS packagdwork plan generated to control this work. A copy of the data 
sheet will accompany the samples when the samples are sent to the laboratory. This will ensure that 
sample ID information is supplied to the laboratory. 

4.4 Sample Preparation 

Samples will be analyzed by two different methods, one for the Waste Characterization Study 
and one for the Radioactive Film Removal Study (decontamination), as discussed below. 

Waste Characterization SamDles 

1. The objective is to minimize the edge effects on the specimen and the contamination 60m 
handling. 

2. Both the removable and the tightly adherent radioactive film on both sides of the metal specimen 
will be determined. Ifthe metal specimen is from a vessel wall, analyze the inner and outer 
surfaces separately. 

3. The existing 1B samples were too large for lab work and were subdivided. See survey data in 
Table 1. The initial samples were cut in half and segregated into a specimen set for waste 
characterization (duplicates) and a specimen set for film removal studies. Samples 60m tanks 
and vessels will be hrther subdivided for analysis of the exterior vs. interior surfaces. 

9 
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3-2 

4-2 
4-1 

4. Obtain and submit a photograph of each specimen, with a mm ruler in each frame 

5. Obtain and submit data from radiation measurement ofthe specimen before and after the 
analytical process. 

6. Obtain and submit data of measurement of the total surface area of surfaces that underwent the 
analytical process. 

Radioactive Film Removal Studies 

1. Both the removable and the fixed radionuclide inventory are to be measured 

2. The contamination on the edge of the specimens and the removable contamination on the face 
areas ofthe specimen will be removed and accounted for prior to the film removal studies. 

3. A specially prepared specimen will be used for scanning electron microscope studies ofthe film 
chemistry and structure. 

4. Obtain and submit a photograph of each specimen, with a millimeter ruler in each frame 

5. Obtain and submit data from radiation measurement of the specimen before and after the 
analytical process. 

6. Obtain and submit data of measurement of the total surface area of surfaces that underwent the 
analytical process. 

28,000 1,000 125,000 - 716 4,000 - 17 

7,000 300 3 1,000 - 314. 1,200 - 8 
1,000 48 4,470 -- 41 192 - 2 

TABLE 1. Survey Data on 1B Rack Samples 

10 
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4.4.1 Specific Actions 

Waste Characterization SamDles 

1. Because the specimens will be contaminated ffom handling, the extraneous material (or 
removable portion) must be removed and analyzed in addition to the analysis done on the 
remaining fixed radioactive film. In the case of the characterization specimens, the recommended 
approach is to ultrasonically clean the specimen to remove the contamination on both the edges 
and on the radioactive film surface using demineralized water. At this stage the edges must be 
coated with a masking agent to prepare the specimen for film removal prior to undergoing the film 
removal. Alternately, a moderately concentrated nitriehydrochloric acid (with a swab) could be 
used to clean the edges ifthe effectiveness can be demonstrated. Possible masking agents include 
hard paraffin wax or electroplating stopoff lacquer (microshield or equivalent) or epoxy. The 
removable portion is to be analyzed for radionuclide content as described below. 

2. The tightly adherent film should be removed with mixed acid to completely solubilize all nuclides. 
This consists of nitric and hydrochloric acid. Complete radionuclide analyses are to be done on 
this solution (including as a minimum I3'Cs, ?3r, 24'Am for betdgamma spectroscopy analysis, 
and "%I, "opy "*FYI, 243Cm, and '#Cm for alpha spectroscopy). Also the best possible 
estimate of radioactive film surface area (in cm') are to be determined at this time by photos and 
dimensional data. Ifthe results can not be reported in units of pCi/cmz, then the laboratory will 
need to provide all the information necessary to develop pCi/cm2units on every specimen. 
Include descriptions of exactly what the reported pCi /g is related to, i.e., is it pCi /g of leaching 
solution having a density of 1 g/ml, or is in pCi /ml (or pCi /cc), or something else. Also, the 
laboratory will need to report on the total volume (ml) or total mass (g) depending on what exactly 
is being reported. This information should be transmitted with every report. 

3. The initial 1B Rack samples sent to the laboratory range in dose between 1 R and 5 R gamma at 
contact with higher values for short-range beta. Total area is variable (approx. 75 cm squared) 
because of limitations during cutting operations. There are two radioactive film surfaces on the 1- 
inch x 4-inch channel steel slices. This translates to approx. 25 mR per cm'. 

Radioactive Film Removal Studies 

1. For the film removal studies both the removable and the fixed film radionuclides will be 
determined. Smearable contamination on the edges will be removed with a small electropolishing 
bath, or acceptable alternate, and measured separately. Smearable contamination on the 
radioactive film surface will be removed in an ultrasonic bath (demineralized water) and measured 
separately. Following the precleaning actions, the initial film will be measured by dose rate at 
contact and at 1-foot to prepare for the decontamination testing. Different reagents will be tested 
for decontamination efficiency as given in the table. Dose rate data will be taken to follow the 
dissolution kinetics. 

The final decontamination solution used to remove the film is to be analyzed to determine removal 
efficiency. 
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Measure the residual activity on the specimen with a gamma analyzer for maximum sensitivity. If 
possible, determine if residual activity is on the edges or on the film surface. Portable survey 
instrument data should also be taken. This is necessary because the decontamination factor @F) 
is very sensitive to residual quantities. Ifdirect measurement is not possible, remove the residual 
activity with mixed acids as in Step 2 under Wmte Chucterizution Samples. 

2. To remove the edge contamination, an acidic electropolishing bath may be prepared in a small 
beaker and the edges subjected to anodic dissolution to remove the rough surface and the trapped 
nuclides. Sulhric or phosphoric acids may be acceptable. Only the edge should be submerged 
during the cleaning action. This will require four steps to clean the specimen with rinses between 
to prevent the bath solution f?om interfering with the radioactive film surface. Alternately, a 
moderately concentrated nitnohydrochloric acid (with a swab) could be used to clean the edges if 
the effectiveness can be demonstrated. 

3. A specially prepared specimen will be necessary for analysis by scanning electron microscope. 
Contact with the individuals operating this instrument will be necessary to define the specimen 
preparation. Any chemistry data that can be provided by microprobe analysis and any physical 
structure information that can be provided would be very helpful. 

Radionuclide Analvses 

1 .  Ultrasonic bath used to clean surfaces in Part 1. 
2. Mixed acid solution to remove fixed radioactive film in Part 1 
3. Electropolishing bath or acid to clean edges in Part 2. 
4. Final decontamination solution in Part 1 .  
5. Final specimen from decontamination test in Part 1 .  

Perform gamma spectroscopy 

Perform separation and beta measurements for %Sr 

Perform separation and alpha analysis 

Ifgross counts of radionuclides indicate that the amounts are trivial and not worth the effort to 
evaluate isotopic data then post the gross analysis to bound the total amount present. 

5.0 ANALYTICAL PROCEDURES TO BE PERFORMED 

5.1 Waste classification (Characterization) Specimens 

Following sample identification and analytical request information supplied by the customer, 
laboratory personnel will analyze either or both the inner and outer surfaces of the specimen. If 
analyzing only one face at a time such as with the vessel wall specimens, the opposite side will be 
masked with paraffin, epoxy, or other masking agent, or protected in some manner that ensures that 
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only material of interest is removed. Acid dissolution of the surface of interest will then be performed 
on each specimen. Aliquots of the resulting solute will be used to perform the following analyses. 

Gamma Spectroscopy per approved Laboratory protocols for isotopic data 
Alpha Analysis per approved Laboratory protocols for isotopic data 
(Assume chemical separations neceswy to resolve isotopes) 
%r analysis per approved Laboratory protocols. 

permanently marked during the cutting process to assist in maintaining the identity of the inner and 
outer surfaces during analysis. 

When process vessel surfaces are sampled, the outer surface (that facing the hot cell) will be 

The 1B rack specimens will be analyzed for I3'Cs and 241Am by gamma spectroscopy 
analysis, %r analysis, and 23?'u, '%I, ""Py "'Am, 243Cm, and '"Cm by alpha spectroscopy. 
Subsequent specimen analyses fiom other locations will be defined in the analytical requests to the 
laboratory as samples are generated. 

5.2 Decontamination Agent I Radioadke Film Removal Study 

Specimens will be provided to perform the following decontamination development tests. 

The following discussion outlines a development program to test various decontamination 
reagents on metal surface specimens cut from racks in B-Cell324 Facility. A base case test is 
outlined below. In addition, it is expected that Scanning Electron Microscope and Electron Dispersion 
Scanning data will also be gathered from at least one specimen. For all film removal tests, the BWHC 
cognizant engineer will collaborate with the laboratory personnel performing the work, and will 
approve any changes to the procedures to be followed. It is probable that additional tests will be 
performed based on the interim results. 

Tests will be conducted in a radiochemistry lab to demonstrate the response of the tightly 
adherent film to various chemistry conditions. Analysis will be done on the resultant solutions and 
specimens to measure the kinetics of dissolution and the completeness of dissolution. Part or all of a 
specimen may be used for each test. The specimen will be cut at the laboratory as directed. Sample 
identification numbers and cutting diagrams of all specimens will be maintained throughout testing so 
that they are always traceable to the sample identification. The size of each test specimen subjected to 
a test will be primarily determined by the specimen dose rate and dimensional data. 

The active film area of any specimen or portion of specimen should be measured using the 
best available methods. When specimens are subdivided it is also suggested that other estimates be 
made of the specimen by weight and by gamma spectroscopy, if possible. This is necessary to define 
as well as possible, the radioactive film area being subjected to chemistry. Dimensional data and 
photographs will also be taken. All data are eventually referenced to a unit cm2 area of radioactive 
film. 

Each initial specimen should be given an ID number traceable to a sample identification 
number, if not already assigned a unique number. Cutting diagrams must be recorded when 
subdivided. The rack sample locations should be available with the original specimens. 
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5.2.1 SpecimenTests 

5.2.1.1 Baseline Measurement 

From one specimen, physically remove a portion of the fixed contamination film with scraper 
and analyze leach solution for (1) metals and (2) anions. One specimen will be subjected to prolonged 
ultrasonic cleaning in demineralized water for reference. 

5.2.1.2 Reagent Testing 

Pretreat a specimen by soaking in 50°C DI water for 20 minutes. Suspend the specimen in 
stirrd reagent at specified temperature for the specified residence time (see Table 2). Dose rates of 
the specimen will be collected every 15 minutes for first hour, every 30 minutes for second hour, and 
every 60 minutes for the remaining time. 

After reagent contact time is done, the specimen will be rinsed and the final dose rate ofthe 
specimen taken. Compare the initial dose rate of the specimen to the final dose rate. Ifthe 
Decontamination Factor (DF) is less than 5, store the specimen. If the DF is greater than 5,  measure 
the radiation levels of the specimen directly, or remove the residual film leR on the specimen with 
mixed acid, and analyze. 

Analyses will need to be performed on the following solutions for each decontamination agent 
tried: 

Ultrasonic bath solutions 
Reagent solution 
Film strip solution 

For each solution, perform the radionuclide analyses for 137Cs and 241Am by gamma 
spectroscopy analysis, %Sr analysis, and =%I, ’%I, =‘Pu, 24’Am, 243Cm, and 244Cm by alpha 
spectroscopy. 
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Reagent 

TABLE 2. Decontamination Reagents to be Tested 

Test 
TetNo.  Temp0C Test Time Notes 

(Hours) 

AF’= 2.5M NaOH ** Citrox = 0.3M Oxalic 
0.2M Kmn04 0.2M Citric 
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FIGURE 3. Sample Locations on the 1A Rack 
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FIGURE 3. (cont'd) 
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FIGURE 4. Sample Locations on the 2A Rack 
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FIGURE 4. (cont'd) 
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FIGURE 4. (cont’d) 
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